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XawryynbiH 30pUAroop OpAbIr reONOrUIH TOTTUBIH HUMAM3M Oananaap
Bynarnax Ho

OpAblH reonornnH TorToL, XYAPWMH 3pA3CNar OYpanadXyyHUM cyaanraa
XYAPUMH TEXHOMOMUIH LUMHX YaHapbIH CyAanraa

OpablH TVAPOreonor, MHXeHep-reonorn (reoTexHrK), reo3KonoruinH
0a GanranniiH Gycan HexXUNWAH cynanraa

OpLblH HeeUnnH Toouoonon 6a GasnrMnH yHINr3

OpabiH cyanaracaH Ganpan

OpOblH HEeUMIT JaXWH TOOLOOMK, OYpPTramKyyIaX

AwwrnacaH matepwvan

XaBcpantyyn



OMHex yr

Yyn yypxaw, XyHL ymngB3puiH camabiH 2018 onbl A/195 TOOT Tywaanaap
AWwnrt MantTManblH Gasnar, opabiH HEeUMWH aHTUAMBLIT TyXaH TOPAUAH aLuwrT
ManTMang X3pa3rnax apradvncaH 3eBnemx OONoBCpyynax TOCIWAH [aanraBap
batnargax MOHrON OpHbl reONOrMnH Cyaanraa, Yyn yypxavH YnaB3pnan, 3anmiH
3acart 4yxan cyypumnr 333mx 0Oaviraa ronnox awwrt mantman OomnoH Laaluvp
X3TUIH TeneBTa Oarx O0Nox eHAepP TeXHOMOTWMMH TYYXUIA 31, NEMEHT, TYr33M3n
Tapxauta 33par 30 rapy awWrT ManTManbliH XaWryynblH aXiblH apradvncaH
36BNOMX OONOBCPYYnaxaap TONeBNeceH ouna?3.

[33px aXnblH X3pP3IrKUATUIAH xypa3Ha AMEN xeTenbept eHaep TeXHONOMMMH
XOrXWUnL HIH Laapanaratan Oampar raspbiH XOBOP 3MEMEHT, MeH 3Hepru
Xaaranaxaf 3opuynargnar Oyioy 6attrapenH Tyyxur 34 0onox nutn (uesm), Gan
4ynyy, MeH OapyyHbl ync opoHm “Ax ywnasapnan”-wiH (Industrial minerals)
LA NC-Xavpra, kKapboHaT Yynyynar, XeHreHuaraaH, MeH Tepen OypuiH AaBc
33PrUIAr COHroH AprayuncaH 3eBnemx 6onoBCpyynaranaa.

3H3 yaaan MoHronbIH reonorniH canbapbiH 82 XuUnuinH orH 60CroH A33p A33pX
7 Tepnuir 6arTaacaH 3 gyraap 060Tb yyrasp X3BM3rACIHIIP HAUT 20 TOPAVIH aLINTT
ManTManbiH ApraymncaH 3esnemxuinr 50 rapaH reonordug OpomnuoX 3U3CI3H
DonoBCpyynx, TyxanH Tepen Tyc Oypadp YYXYA, AMITE, YTA-Hbl Laxum Xyyoact
HUWT3L, HI3ATT3M TaBUIOAX 3X13324 DanHa.

DArsp aprayvncaH 3eBNemMX rapcHaap MoHron YncbiH HyTar [3BCHPT
XaWUryynblH YUMMAM33P VAN axunnaraa 3pxanmxk OyWM anvBaa XyynunH 3Tradf,
ANAHrysa MIPraLWCIH MIPIKMATHYYA AWMIT ManTManblH P31, XauryynblH aXmnnaaa
SHIXYY 36BNEOMXUIAT MEPAeX axwunnax 0a 3H3 Tang 9bM3-eec OHUron aHxaapd
axunnax 6anHa. 5bM3-uinH xypanaaaHaap 2020 oHA HUKT 176 TanaH MaTepuan
Xan3nuyynaradH, AMITI-T xsHaracaHaac TyxawH yen OatnaracaH 8 (ypaH-Topw,
HYYPC, TOMep, anT, LOPOOH OpA, XaWnyyp >KOHW, 33C, ra3pbiH TOC) TOPIUMH
apraymncaH 3eBneMxuir 92 TaunaH GoaMT YWN axunnaraaHgaa X3p3arkyyncaH
Hb HWWT TanaHmMmH 52%-unr 3330C3H OarHa. XapuH 2021 OHbl 3XHWM 9 CapblH
Gangnaap HWAT 95 TamnaH XananuUCaHaC 57 (60%) TannaH Hb 433pX 8 Tepneep
rapracaH apradqvncaH 3eBfeMXMIr YN axunnaraaHfaa XxaparkyyacaH 100 bapumt
BarHa. VIHrCHI3p reonorn-xanryyn, alwnrnanTbiH YN aXunnaraa asyynard ragaag,
LOTOO[bIH X6PeHre OpyynanTTa ax axymH HIMKyy4, canbapbiH MIpraxunTaHyya,
3pX Oyxur Barryynnaryyn epreHeep Xx3parnax, fAarax Mepaex Oanraa Hb 3H3
AXbIH 60AUT Yp LYH oM.

ALLMIT ManTMarnblH Tepen Oypasp Xanryyn XmMnx opLblH HeeL, TOrTooX, TarunarHax
H3rAC3H CTaHOApT, 3aaBap, 36BNeMXTaM OO TyyHUUr Mepaner OonrocHoop
XaWUryynbiH aXnblH ye Wat, alurT ManTMalblH HEBLMIH 33p3MM3NMNH HapyBYnan,
HeeL, TOrToox, OyPTraX YN ABLbIT OMArOMXKTOWM, Yp AYHT3M OONrox, mMapraaHTtan



acyyanbIr WNABIPAICHIIP XaWryymblH axJIibiH YaHap OonoH 1x OypaH Garpan Hb
XOPOHre Opyynant TaTax, Xawryyn XWAracsH opayyabir SAWAH 3aCTUAH 3PraNT3HA
opyynaxag Tynxau, 6onHo rax Hanpax OavHa.

MaHan ync 2014 oHg AWWIT ManTManblH HEeUMWWr TainarHax OnoH YCbIH
CTaH#apTbiH xopoo Oyioy CRIRSCO-A ruiyyH33p 3MC3H OPCOHTOM X0nbooToM
“MoHron YncbliH XaTyy alWrm ManTManbiH Heel, 3pAcvnH basnriH aHrnan”-
bir OnoH YACbIH WMXWN TEPAWWH CTaHOAPT, 3aaBpyyaTan OYMLYYIIX  axun
SPUAMTIV XMINFLIXK IXINCIH. YYHTIM yaAndaH MaHan yncaj TapxCaH ronfiox
TOPAWIAH aWNIT ManTMan TyC OypI3p alWWrm ManTMarnblH XawuryynbiH axun Xunx
apravnicaH 3eBfeMX, HEOUMH aHTVNNbIH 3aaBpyyabir OOMOBCPYyNax 3aniLrym
Laapanaratan 0OMmK MPCIH. YYHTIN yandaH ONOH YNCbIH X3MX33H[I HUMLRXYAL,
XY133H 36BLUOBPOrACeH alnIT ManTManblH CydanraaHbl apra apradnan, HeeunnH
AHTVANBIT YNAMXNaNT CyypuH [33p33 YHAICI3H OONOBCPOHIyM Oonrox 3amaap
Laallvn, J3nxvng epceniex Yafasapbir 61 0onrox OONOMXKTOM X y33X OarHa.

WAHXYY awmrT ManTMmanbiH Tepen Oyp3sp OpAblH HeeL, TOrToox, TawnarHax
H3FACSH CTaHAapT, 3aaBapyuniraarad OOMX, TIAM3PUNAT MOpLCeHeep reonoru-
XauryynblH M3A3MNUAT OMXK aBax, alUWMIT ManTManbiH Heel, TOrToox, OypTrax
YV SBUBIT WYY OWNTOMXTOR, Yp AYHT3MW, un Tod OOnrox, TyyHWIA YaHap OOnoH
OypaH Gampan Hb Uaallnp xepeHre OpyynanT TaTax, WWAABIP raprax, Xauryyn
XVNIACH OPAYYAbIT AMMAH 3aCTUMH 3PrafT3HA opyynaxaf Tynxay bonx GanHa.
NME reonoru, XanryynbiH axun rynusTrak Garnraa reonorymg 3HIXyy Matepuansbir
aXJIblHXaa rof rapbiH aBnara OONroH alwunriaxbir 3eBiex HanHa.

SUACT Hb 3H3 TOCAMNT CaHaAYMUNCaH, aMXMATTAN X3P3NKYYCIH HANT reonorvung,
WYTUC-biH TYYC-vH Spp3dc GasnriH cypanraa, reoMsadsnaf, CyprantbiH TeB
GonoH ABcTpann-MoHronblH 3pA3C OasnriH canbapbiH XaMTbiH aXuWnnaraaHb
XeTendepuitH xaMT onoHa YYXYdA-Hbl H3pUMH 8MHeeC TanapxcaHaa Un3pXuminbe.

Ta BYXHUI 3p3N, Xanryyn WWH WWHS HIINTIIP AYYPIH BanxXbIr Xycbe.

Yyn yypxau, XyHL YUNOB3PUNH AaM,
leonormH boanoreiH rasap,
[e0ONOrMinH Cyaanraa, TeneBnenTUnH X3NTCUAH fapra
A.ISNMPCANXAH



AWKt ManTManbiH 0asnar, opAblH HOOLWAH aHTUNMBIF TyXaH TOPNNAH alinrT
ManTMang xap3arnax “Apraymncan 3esnemx- Ill" rynustraryng

Ne Tepen bonoscpyyncaH LLInHX334

YoHron L. Antauxysr, p3a npodeccop, foktop (Ph.D),
1 raak 36BJIOX Te0Norny
" Y.bambaxas, reonorny

O.lWwxmpbaatap
M3Pr3LWICH reonoruy

I.YxHaa, npodeccop, moktop (Ph.D),
2 ban uynyy 36BMOX reonorny
[l. DHXTep, M3PraLUCaH reonorny

©.3HxTerc
M3PI3LUC3H reonorny

B.Batxuwwr, poktop (Ph.D)
3 Hasc I.YxHaa, npodeccop, foktop (Ph.D),
30BM1OX reonory

XK.Cymbaa
36BM16X reonormy

4 Nvtnn, [.Xawbat, M3prawcaH reonoriy C.XapranaH
Le3um C.OtoyHbaT, reonormy 36BJ16X reonorny
la3pbIH C.XapranaH, npoceccop, goktop (Ph.D),

[.5atbong,
5 X0BOp 36B/16X reonorny
36B/16X reonorny
3NeMeHT [.JamaunH, 3eBnex reonorny
M.lWaaHmap, goktop (Ph.D),
KapboHart Aap, poktop (Ph.D) L. [opskcypaH
6 36BNIOX reonoruy
qynyynar 36B/16X Mooy
H. OtoyHTysia, M3pralwcaH reonormy
C.AnTaHrpan| 3esrex reonormy H 3uHoma5
7 3nc, xaunpra b.AnTaH3yn, goktop (Ph.D), : P

36BM6X reonorny
034 NPotheccop, M3IPraLC3H reonory

AprayuncaH 3eBnemx TyC OypuiH “XyApWAH TEXHOMOMMWH LUMHX YaHapblH
cynanraa” oynart g3 npoceccop, aoktop (Ph.D), 3eBnex vHxeHep, basxyynary
' LI.OtoyHLRU3T "OpAblH rMapOreonori, MHXeHep reonor (reoTexHyK), reo3KonorminH
0a GanranumH Gycam HexXWIMH cypanraa” Oynart npodeccop, moktop (Ph.D),
36BNIBX VHXeHep, ryaporeonorny M.Anen HapblH WWHX334KL CaHan, ayrHanT ery
axunnaca.



v

© © N O

FAPYUT

EPOHXMIM OVIIITOMTYYLL ©vveviieieie ettt 8

XanryynbiH 30pUAroop OPAbIT FeONOrMAH TOTTLBIH HUMAM3A bananaap
OVIIBITIIX HB oot 17

OpAbIH reonorvnH TOrToL, XYAPWAH 3pA3Cnar OypanadxyyHun cynanraa 19

XYLPUMH TEXHONOTUMH LUMHX HaHAPbIH CYAANMTAA «ovveveeiiieieiieeieaniaeenes 32
OpfibIH MMAPOreonor, NHXeHep-reonoryt (reoTexHnk), reo3KoNornH

0a OavranuinH Oycap HOXUINAH CYAANTAA w..ovvveeeerereeeeieeeeieieeeieeeieein 38
OpAbIH HEBLMIMH TOOLL00NON 0a BAFNTUNAH YHIMMI ©.ovveeecce 41
OpAbIH CyanaracaH BANMAN .....c.ooviveiiieeeeee e, 47
OpablH HEeUMMT JaXMH TOOLOOMK, OYPTIMKYYAIX .voveeveieieiiieieeae 50
ALLNTTIACAH MATEPMIAIT «oeviit ittt iee ettt ee e iee e e aeee 51

o KBBCPAIITYYLL ettt ettt ettt ettt 53



n ALNrT ManTManbiH 6asnar, OPAblH HEBUWIH aHMUAbIT
XOHreH LaraaHbl OpAOL X3P3rnax apradnicaH 3eB1eMxX

Har. EpeHxui onnrontyyn,

1.1. XeHreH uaraaH Hb LavBap caapan eHremsun, 660°C TemnepaTypT Xaunx,
2581.82°C TemnepatypT Oyuangar, 2.6989 r/cM® XyBUAH XWHT3M, AaBTaMTram
YaHapTaun, 2.75 rCH xaTyynartan 3eeneH MeTann oM. XeHreH laraaH Hb ax
YANABIPUAH canbapT Yyxan Gamp Cyypb 3330037 MeTann Teaunryin ynas3pnan
OOMOH X3P3rN33razp33 TOMPUMH Aapaa Adn 0anpT, eHreT MeTannblH AyHL SXHUM
GapT OpHO. DH3 Hb TyyHWI Gara HArTTam (2.7 r/cMm?), uaxvnraaH Aamxyynax
YaflBap 6HAep, YsH XaTaH, 33BP3NT3A TICBIPTIM WMHX YaHapTal, TEXHUKUH Dyx
canbapT epreH Xap3rna3aar 33p3rTan Hb WYy xonbooTou.

1.2. Hucax, aBTOMalWMHLI canbap, Gapunra, XUMKM, MEXaHVK WHXeHep4nan,
LaxunraaH ymnagapnan, caB Oarnaa 600aNbIH YANABIPNINL ©PreH X3p3arnaransr
DalHa. X3p3rnasHuiA XaMrviH Yyxan canbap 6on aBToMallunH, bapunra (LemeHT),
6arnaa 6oopon (TyranraH Laac, naas) oM. X3p3rnasHuii OyTUMIAT XxapBas roo CanxaH
(kocMeTuK), yHOaaHbl caB, barnaa 6004bIH MaTepyan, GapUArbiH ragHa TOXMXKMNT,
asra TaBar yraardaac 3Xn33f YyOaaH 3A3NMr33T3M OyTI3rmdXyYHAM YNABIPMANNIAH
33713X XyBb XWrf ecy GarnHa. MeTann 6a metann Oyc anemMeHTYYaAnNr Xy4unTeperyut
H3rAM33C Hb SNTaH aBax 30PMNTOOP HYHTAr x3n03p33p OaWraa XeHreH LaraaHbl
X3P3rN33 HIMArA3X Ganraa 0on U3B3P XOHreH LaraaHbir TyranraH 3NeKTPONUTUIH
KOHAEHCAToOP, KPMO3MEKTPOHMK, XaraC [daMxyynar4uH yWUNAB3PN3NL  ©preH
X3p3arnax 6arHa. TyyHWI X3parna3 Hb xumng 350-400 cas TH-A Xypasr OarHa.

1.3. BOKCUTBIH OpAblH X6HreH LaraaHbl HeelUmnr 30 cas TH-00C MX OON TOM,
3—30 cas TH Oon AyHA, 3 cas TH XYPTan HeeLUTar 00N XXMXKWUT OpfoA XaMaapyynaar.
MoHron opHbl GOMOH OYC HYTIMAH CydanraaHd YHOICA3H CyAnaaduvp XeHreH
LaraaHbl OPAbIH X3MX33r rapan YYUIMAH TepenTan Hb yanfdyynaH TOM, AyHA,
XVXKUF X aHrunax 6a xapranszyynoan 6okeut >50, 5-50, <5, HethenuHuA xyadp
>300, 100-300, <100, anyHuT >60, 5-60, <5 cas TH rax aHruncaH banaar. XeHreH
LaraaHbl TOrrooracoH Heel, 2020 oHbl Gananaap yncyynaap Hb aBy y3B3n: MBUHEN
7400 cas TH, ABctpanu 5100 cada TH, BbetHam 3700 caq TH, bpasun 2700 casa TH,
Amarka 2000 cas TH, MHooHe3wn 1200 casa TH, Xatag 1000 cas TH, DH3TX3r 660 cas
TH, OXY 500 cas TH, CayabiH Apab 190 cas TH, Manaw3 170 cas TH, Ka3zaxcTaH 160
cas TH DalHa.

1.4. XeHreH uaraaH Hb Yysyynar yycrary aMtounuinH snemeHT 6eree A3nXuinH
Lapuaac gaxb KNapkuiH aryynra Hb 8% Oangar. Yynyynart XeHreH LaraaHbi
XaMX33 Hb 0.45% (x3T cyypbnar yynyynart)-aac 10.45% (wasap OOMOH 3aHapT)
XYPT3N X31031343r. XOHreH Laraad aryynacaH rofjox spacyyauir xycHarr 1.1-a
Xapyynas.

1.5. XeHreH LaraaHbl YUNABIPASANAH FON TYYXWUM 3 Hb OOKCUT X3aMIA Y 3apuM

OpOHI, eHAep YaHapTah OOKCUTBIH Heel, xs3raapnaraman Oawaraac ynbaana
XOHreH LaraaHbl yAnaBapnang Oycaf TepnUnH Tyyxui 34 (anatut-HedenuHui,



AWNrT ManTManbiH 6asinar, OpAblH HEBUMIH aHrUAIbIr n
XOHreH uaraaHbl OPLAOA X3P3rfax apradnsicaH 3eB1eMxX

HeeNMHWIA, anyHWUTbIH XYA3P)-WUAr alwmrnagar. TyYHUIAT OONOBCPYYSIX XOHreH
LaraaH raprax fBUAZ BaHaaw, ranivnr ganBpaap raprax asgar. XeHreH LaraaHbl
OpAbIH YWAABIPNANAH YHACIH TOPAYYANMAT XYCHIMT 1.2-T xapyynas. BokcWT Hb
VHAC3HOD XEHreH LaraaHbl rmppokcua/ycaH mucan (rmbbcnt, 6emuT, amacnop)-
00C DOMOH TOMPUNH MC3M, TMAPOKCA, LaBapnar 3pACYYAd3C OYPACIH XyaA3p oM.
bokcnToa XxeHreH uaraaHbl NcnumnH aryynra 37—50%, XyA3p A3X XeHreH LaraaHbl
VCIIVAT L@XMypblH MCONA, XapbLyyncaH xapblaa byly uaxuypbiH Moaynb Hb 2—12
Ganpar. BoKCUTbIH LaxnypbliH Momoynb Hb 0.85-aac Gara Gon cmannmt, 0.85-2.0
©ON annnT raK HIPAIH3.

X6eHreH LaraaH aryyncaH ronnox spacyya

XycH3rT 1.1
Sppac XUMUAH TOMBEOD Vicnunn aryynra, %
oot ALO, -+ 3H,0 65.40
Bémut ALO,-H,0 84.97
Iwvacnop ALO,* H,0 84.97
Kaonuunt ALO, - 2Si0, - 2H,0 395
KopyHg, ALO, 100
HedenwH (Na, K ),0 - ALO, - 250, 32.0-35.0
AnyHuT (Na, K),* AL(SO,), - 4AI(OH), 37.0
JNenunt K,0 - ALO, - 4Si0, 22.0-24.0
Knanwt ALO, - SO, 63.0
Anpanysnt ALO, - SO, 63.0
CunnmannT ALO, - SiO, 63.0

SpAcuinH 6ypanssca3 xamaapy OOKUT Hb MoHorMapaTbiH - HAIO, (6émuTbIH,
AYacnopbiH), TpuruapateiH - AI[OH], (rubOciTUH) rC3H 2 YHACH Tepens
XyBaarfaHa. Heree Tanaap OEMWUTbIH, AMACMOPbIH DOKCUT WYY 3PTHWI HacTaw
YyNyynarT, XapuH rmoBCUTUIAH OOKCUT Hb OPYMH YEWIMH TPOMMKMIAH YYp amMbCranTam
HyTarT 3n03r TapxanTTan axa3.

LlaxnypblH MC3N Hb ron xopToun xonbl, Gereen GokcuT GonoH Lwasapnar Oyioy
KAONVHUT, FanmyasnT, HaKpUT, AUKKIT, XIOPUT (WaMOo3WT), TMAPOraNTraHyyp 33p3r
3PACYYAIA YeneeT KBapLblH X3an03p33p aryynarfaHa.

TeMpUIH 3PACYYA3IC OOKCWUTOL remaTut, réTuT, rMaporemMaTut, rMAapPOreTuT,
NenMAOKPOKMT, MArreM1T, MarHeTuT aryynaraaHa. SArasp Hb OOKCUTOA, XapwrLaH
ANy TapxantTa 63 YeneeT XeHreH LaraaHbl UCIMAH XONbLL, X3C3IT KonnoMopd
CTPYKTYp yyCragar. bokcuTon cvpeput TOXMonAoX Hb 3n03r. Xoépaord Xonbly
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3pACYYA Hb octhaT, LEeonuT, anyHuT Gammar 0on akueccop 3pAcyYa33C pyTus,
UMPKOH, CcdeH, annaoT, TypManuH, UNbMEHWT, 3B3p XyypMar, rpaHaT TOXMOMAOHO.
BokeuTon XMMWUMAH YHACOH 3MEMEHTYYA33C rafHa rannu, BaHaauW, CKaHaw, ypaH
33p3r Hb CapHMMan bananaap aryynargaHa.

YHOCH BYPINAIXYYH XICTNIAH SPACUIAH TOpes, X3N03p Hb OOKCUTLIH TEXHONOTUIH
©ONOBCPYYNaNTbiH FOPUMBIF COHrOXof Heneenaer 0a XeHreH LaraaHbl UCIUNH
3pACYYAMMH  WYATUAH yyCMand ypBang OpoX YafBap Hb XapwniuaH agunryn
banpar.

XOHreH LaraaHbl OpPAbIH XYAPWUAH TOPAWWAr aHrMnaxaaa 3eBXeH 3pACUNH
Tepneep Hb OYC NUTOMOMMMH LMHX YaHapaap OOKCUTHIM aHrunax Hb OHOBYTOM.
BOKCUTBIr IMTONOMMMH Havpnaraap Hb (HAMT xaTyy, C3BCM3p, WaBapnar rax MaT)
O30 X3CTYYO34 XyBaaH aHrmnax Hb Mall Yyxan ay Xonoorgonton Gereefn MXIHX
TOXMONZONA XYAPUAH TEXHONOrMAH BONOH MU3MK, MEXAHWUK LUMHX YaHapyyd Hb
TAAMIPTIM LWyyn xonbooton banaar. Tyxannban banranbg HArT, xaTyy GOKCUT Hb
WaBapnar OOKCUTTOM XapbLyynaxal LaxuypbliH Mofynvapaa vunyy eHgep banaar.
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1.6. BOKCUTBIr KOMMAEKC TYYXWMI 34 X TOOLoX OONcoH Oereen 3HIXyY
ron LWantraaH Hb OOKCUTOA XOHreH LaraaHaac ragHa CYyIMWH XWUNYYA3L SAMAH
3aCTUMH XYBbJ, COHMPXON TaTax OONCOH BaHaZW, ranfv 33par 3NeMeHT aryynaraiart
OpLUMHO. banepbiH apraap XxeHreH LaraaHbir 60M0BCPYyNaxaf 3Ardp MeTannyyq
Hb WX3HX[33 yycMang XaMT LWWMKA3r Tyn yycManaac BaHagM, ranaur SAuiH
3aCTUVH XYBb[, VP allurTanraap snraH aBax OOMOMXKTOW. XapwH XyopuiH Oycapn
OypaBapyyL OONox Temep, TUTaH, CKaHAM, XPOM Hb YMIABIPMNUIAH aryynraapaa
0[00roop NpakTuK ay xonborponry GamHa.

JlaTepuTbiH TOPAUIH OPAYYA Hb O3NXMAH OOKCUTBIH HEBLWINH OMAN3HX XYBUNAT
3331431, T3AM3PUIH YYC3N Hb XanyyH OPHbI XyBbCaMTral YMMMM3T yyp ambCrantam
HeXLena fH3 OYpWWH Harpnara, Hac OyXWI anIMOCUAVKAT YynyynruiH XMMUIH
MaLLl 'yH erepwmnnTan xondooton bangar. VxaHx opayya Hb AdpuK, DHITXIr, OMHep,
AMEPVKMINH PTHUIA XaBTaH DONOH TOMOOXOH aHTeKM3 CTPYKTYp A33p GanpnaHa.
BOKCUTBIH X3BT3LLU Hb Xy4aacC X3n103pTait 6a UM OpA Hb YA3MXK WX XIMXK33HWM
HEeLTIW, CalH YaHapblH BOKCUT XyaapTai Oanxaac ragHa onbopnont, awmrnant
ABYyynaxap TaaTan HexuenTan Oawpar GarHa. bokcuTbiH opfblH ragapryyruiH
Bypxyyn Oyioy 4334 X3CTWMH 3y33aH Hb MNATO MAATWH 6HABPNer TOAroL X3C3rT3
5-10 M xypH3. OXY-q 3H3 TepnunH BMCNOBCK OpA Hb TypYY KapOOHbI HacTam, Xyasp
aryynard ron 3pg3c Hb 6EMUT Oanpar.

XonuMor rapan yycanTan OpayyLA Hb TeppureH 3y3aanruiH nateput OOnoH
TYHaMan YynyynruiH WANXKUATAAH WWHXTIW Oax 0a OOKCMT Hb ToMm 0a AyHA
33PMMMH X3MXK33T3M, M3 MasrTan OavHa. Mapan yycan, xanbap, MopdonorniH
XYBb[l iH3 OYP XEHAWN, XOTropbIr AYYPracaH OMeTyyAa yycrapar 6a xyvaac MasriH
X3BT3WT3N. DH3 TOpAUMH OpAblH ron Teneenery 00N ABCTPANMMH 3yyH XoWp
X3CTVMH HeoreHbl HacTan rmboCUT Byxm BOKCUTBIH OpA oM. BOKCKTBIH 3y3aanart
2 3CB3N 3 TOPW30HT Anrargax 6a T3Arasp Hb HyX CYBIPX3r, 3aHrinaa, XaBTrau-
Tabynsap, NU30AWUT MasrMH OOKCUTTOM Ba XMMUIH BOMOH 3pACUAH Bypanaap33
VXN TOPAMMH C3BCMIP MaTepuanaap LEMEHTNaracaH Oampar. XyLpuMH YaHap
canH DONoBY NaTepuT opayyaTan xapblyynaxag mMyy. OXY-blH XyBbf, 3H3 TOPANIAH
OPAOA XOXYY AEBOHbI HacTal Bexato-BopbIkBUHCKMIH opf, Bereen XyApWWH ron
3pA3C Hb OEMUT oM. TeppumreH 3y3aanarT yyCCoH TyHaman opayya He OXY, BHXAY
BonoH xona AMEPUKMIAH XaBTaHMUH XIMXK33H[ TapxantTan. BoKCUTbIH opayya
Hb WX3BYI3H HYYPC aryyncaH 3y3aanartam xonbooTon Oawx Gonos4 GokcuT Oa
HYYPCHUW XYpWUMTAN Hb Lar xyrauaa, OpPOH 3aWH XyBbj, TOAOPXOW X3MX33r33p
XOOPOHAO0O fNrarafar.

OXY-blH TUXBUHWAH BOKCUT aryyncaH AyyparT XXanra-xeHAWnH TepnuiiH OpA
TOXMONZOX 0@ rof LWMHX YaHap Hb XWXWT, HAPUMH WyraMaH CTPYKTyp AaracaH,
ypTaall CyHacaH M3WWA MasrMWH X3BT3LW YYCr3H3. [laBxapra MasruiH Tepeng
Xamaapax OOKCUTBbIH X3BT3WW Hb rafapryya 3e8 OULW X3n03p33p Xyp3ancaH, 3y3aaH
Hb TOrTMON Oyc, ronmyy OémuTt, rmMbbcut 3cBIN OEMUT-TMOOCMTIIC BypacaH
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BokcnTToM. KapCTbiH TOPAMMH OPIbIH OHLJION Hb KVXWT YYP XOHOMAT AyYPricoH
Mall onoH 6O0MoBY Bara X3MX33HWIA X3BTAW Oyxmi OueTyyn Oampar. X3BTALMMH
GanpLIMA Hb XYAPUAH ©MHeX Cyypb KapOOHAT YynyynruiiH reofiorvinH TOrtoLoop
TOLOPXOMNOTAOX X3M03p, X3MX33 Hb TYVHWWT aryynard XeHAWWH OHLIOrooc
XamaapHa. XyapuiH OWeTWAH 3y3aaH Hb TON TeneB XaMxk33rasp33 Tom (150
M) Oampmar 0a XWMXWUM X3MX33TIM XYAPUAH Ouetsn Heel, Oara Oanx OGereep
XapbLaHryn YaHap MyyTal OarHa. bokcuT aryyncaH 3y3aanart GOKCUTOOC rafiHa m1x
X3MXK33M33p CavH YaHapblH, rang T3CB3PT3N WaBap aryynargaHa. Jotoopn OyTay Hb
MaLl HANM3N Oytoy OOKCKT, WaBpbIH Yeya Hb 33MKMIX, CanaaByuncaH banpantan
Dangar.

BOKCWUTBIH ~ XUMWH  OONMOH  NIMTONOMMH  Havpnara Hb TortBopTom Oyc,
ME30KaMHO30MH HacTal Xypaac YynyynrunH X3MX33HO rvbOCcUT 30HXMnaor Gon
naneo3onH XyphcaHa OEMUTbIH Havpnarata OOKCUT AaBaMravinHa. OXY-f 3H3
TOPNNH OPLIOA XaMaapax opayyA Hb TYpYy KapOoHb! HacTal ckMHCK, TuMLlepcko-
My3nMHCKUAH opd Oereefn XyApWWH FOMNOX 3pA3C Hb OEMWT Gampar Gon u3pA-
naneoreHbiH HacTan LieHTpanbHbl, BepxoTtyposck, CyxoBcK, EaeHMCK X opayyabiH
XYAPUIAH FONM0X 3pA3C Hb rMbOcuT Oanpar GanHa.

[vacnop aryyncaH opabiH KWW33HA MaHan Anar yynbiH OOKCUTBIH OpAbIF
XaMaapyynx 60onHo. MeH Xyp3H rofiblH HyypcC aryynard dopMalbiH xypaact 5-10
CM 3y3aaHTal TyHaman 6okcuTbiH 5-10 cm 3y3aanTam yeyosa AlLO, 20,03-22,71%
000X Hb TOrTOOrACOH.

KapboHaT 3y3aanruiH TyHaman opayyL Hb repuuHuin OoNoH anbnunH atmpaat
MY>XYYyOag TOXMONLAOM OHLOITON. XYLIPXMUATUMH OMHEX KapCTblH rafapryy yyoax,
BOKCUTBIH XYPUMTNAN YYC3X YWA SIBL, Hb FONAyy FYeX3H YCHbl XOBUABIF pUdUIH
WOXOWH YynyyHa sBaracaH Oawpar. KapcT-gaBxapra MasrMiH TOPAWAH OPLOA
XYLPUAH BUeTUIH X3103p Hb AaBxapra, M3LWWA MasrnH 6anHa. XyapuinH OneTnnH
Taa3 Hb ronfyy Tarw, 3apuM TOXMONAONL LONTVONCOH X3n63pTan 60N XapuH yn
Hb T3rw Oyc Gampar. X3BTIWMIAH X3MXK33r33p TOM 3CB3N [IyH[ 33p3rT Xamaapax ba
OPLbIH X3MX33 Hb CyHallblH Jaryy X343H 3yYH METP33C KUTOMETP XYPT3N YPrafmKIsxX
6on 3y3aaH Hb 5-7-00C 3x13H 10-12 MeTp Xypa3r. BOKCUTBIH YaHap Hb Malll CauH,
TOrTBOPTOW, MOHOMMAPATLIH AMAcnop, Avacnop-0emut, GEMUT aryynHa.

KapcTblH TepnMMH opablH YYC3N Hb KapCTblH OycTan xonbooTon Oawvx Oa
DOKCUTBIH  X3BTALUMMH  X3N03p, X3MX33r TOAOPXOMNLOr ©preH uap Xyp33Tan
KapCTbIH XOTTOPT AaBaMraliaH XerkceH Oanpar. BOoKCUTbIH YaHap Hb Mall CalH.
SOH3 TOPAUMH OpablH XNULW33 00N AMankunH opayyn oM. KapcT-Mawmnn TepamniH
OpA Hb KapCT-AaBxapra TepUH OPA00C X3IMX33HMI XyBbA, Gara OONOBY YaHap
canTan bokcuTToM Banaar. SH3 TOPNUMH OpA Hb Fa3ap AyHLbIH TSHTUCUIAH OPHYYAAA
XxaMaapHa. KapcT-X00nonH TepnuiH opA Hb YYpP, XOOM0M MasirMiH OfIOH TOOHbI
XKVKNT X3MXK33TIM X3BTLLYYA YYCr3Ar33p33 OHLJIOMOW. [€0NOrMMH OPYMH, X3BT3LL,
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XYOPUWH YaHap Hb KApCT-M3WWA TOpAUWH opaTton wxun. OXY-A 3H3 TepanmH
KanbmHck, HoBo-KanbuHck, YepeMyxoBCK 33p3r OpLyyA Hb XOXYY AEBOHbI HaCTau
6a xyapurH ron 3pA3C Hb Anacnop banaar.

HedennHWn Xyodp Hb XBHreH UaraaHbl YMNOABIPMAMAH a4 Xonboranoopoo
X0epayraaptT opox 0a 3H3 Hb 36BXxeH OXY, MOHron 33par LeeH Ync OpoHA
TAIMOIMN3MACOH. HedenuHT YynyynrvnuH YH3 L3HWUAT TOLOPXOUNOMY Hb HedennHmumn
aryynra tom. Hedenvnnin Hanpnara: AlLO, 29-35%; SiO, 43-48%; R,0 17-20%
banx bon Na,O Hb 10—20% K,O-oop TyparacsH banx bonox 6a Ca0, Ga,0,, V,0,,
Fe, O, xonb, baranaap TOXMONAOHO.

HedenuH aryyncaH uynyynar Hb Wynmnar oypasn Oyxwi WToK, O30 Cyanyya
3apyMaaa NakKOMWUTLIN YYCrax Oarpar Hb X3T Cyypbnar, Cyypbhar, Xy4unnar
Marmataw xonbootown. LLyATN3r Yynyynar Hb SPTHUM XaBTaH, NAUT33C ragHa OporeH
MYXXWT, UNYY XBMKCOH.

M TepnunH opablH XUW33HA XeBCrennnH AyyparT Typyy-AyHO AEBOHbI
YXUr OYpAnvAH WynTnar rabopo-HedenuH CUMEHUT, XOXyy KapOoHbl yHA X3Mm
ron Oypa3na xaMaapax WynTnar CMeHUT-HedennH CUEHUT MaCcCVBYYL, T3AM33PTAN
rapan yYYCvnH XyBb Xon000Ton HedennmHui bantacuiH ron, JewunnH ron, ©sep
MapaaTt X 33p3r OpA, WNP3M, XYAIPXWNT T3MASrN3ranar. Tyxanunban bantacuitH
rofblH XyBb, ©MHOT OMeT Hb 3,8 kM? Tanbaw Oyxui Oyciyypnar TortouTon ayryn
X3an63punH BreT33¢ TorToHo. Mnonntooc BypacaH ragHax 6yc 75-150 M, ayHAa Byc
100-250 M 6preHTan UMONUT-ypTUTaacC TOrTOHO. TeB ByC ypTuTaac HedhenuHUTIg
wmmkmx 50-100 M XXMM X3MXK33T3M OMETIIC TOrTOHO. TyYHWI XOHreH LaraaHbl
NCIMAH  BasnriH xamxa3r 222.0 cas TH mx (1985) TaamarnacaH.

HedennHasp xapbuaHryn GasH yptut (Kua-LLantbipck opa) 6on 75-85%
HedennH, 10-15% nupokceH aryyncaH Yynyynar 6ereef UM xyopunr Gasxyynax
Wwaapanara Ganxryn. LWyntnar rabdpona Hb 50% XxypTanx xap GapaaH eHrumnH
spacyya, 30-50% HedennH OONOH X33PUMH KOHLL aryynaar WWONWUT, Tepanut
(rabbpompa) 6a 3ar33p33c HedbenuHMA Gasixkman rapraH aBax Gonomxrton. OXY-
biH MypMaHCK My>XWf, anatut-HeenuHUi XyYApUnH UX X3IMX33HWUIA Heell, basnar
TOTTOOrACOH 6a TyyHMI OONOBCPYYNaNTbiH Xafr4an Hb XOHreH LaraaHbl UCIWAH
CaliH YaHapblH KOMMNEKC TYYXWIA 37 tOM.

HedbenuH aryyncaH 4ynyynar Hb KoOMMnekc Tyyxun 34 Gereep 2 y3yynantasp
YH3MH3. YYHA:

1. Wyntunn mopyne (K,0+N,0/ALO, monekynap xapbliaa),
2. Si0,/ALO, monekynap xapbLiaa
HehennHui xyopuir xaMmrmiH yp alimrai 6onoBcpyynaH baskyynax xapblaar

Xy4rmniH modynb 1-131 onponuoo, SiO,/ALO, monekynap xapblaa Hb 3.3-3.4-eeC
MXryr GanxbIr Waapanar.



m ALNrT ManTManbiH 6asnar, OPAblH HEBUWIH aHMUAbIT
XOHreH LaraaHbl OpAOL X3P3rnax apradnicaH 3eB1eMxX

ANYHUTBIH XYAPUWH OPA Hb 3ayy BYNKaHbl YYC3N XOMKMATIM xonbooton 6a
DINXMAH LapLaackiH xefenreeHT bycag Oyloy Asm, ABcTpanu, xonn 6onoH eMHes
AMepUKMAH HOMXOH [ananH 3prunH apnaH Hym, xoup Adpvk 0a EBpasumiiH
anbMUH MO3BXTN TEKTOHUKUH OyCaa OamplunHa. ANyHUT Hb XBHreH LaraaH Oa
WYNTUIH MeTannbiH [aBxap CynbdaTbiH 6ynarT xamaapax 6a 37% ALO,, 38,6%
SO, 11,4%-iAH WynT aryynHa. TUAM Y y4paac anyHUTbIH XYAPUUT XOHIeH Laraatbl
UGN, KanunMH OOPA00, XYXPUMH XYYIWAH LOTL Tyyxur 34 OOAroH almrnagar.
ANYHWUTBIH 3pA3CKUNT re0NOMNH SH3 BYPUIAH OPYMHA, TyXarnban BykaH, Xoepaory
KBapUMTBIH (KBapL-anyHUT) Oycaa, HyypC aryyncaH 3y3aanart, cynbduablH OpablH
NCINOAMIAH OYC3, YYCH3.

ANYHWUT Hb XYXPUMH Xy4nasp OaskcaH XyxpunH xun Ba yycman aryynary
YyNyynartT HeneenceHTd xonbooToMroop YYCA3r TyN TOM OPLOA CyAbiH OONoH
METaCcoOMaTWUT XyBWPMbIH Heneereep Oun GoNCOH [AaBxapra MasruiH XyOpWH
BureTyya TOXMONAAOT.

Janx1ng TOMOOXOHZ TOOLOTAOT OPL Hb 3YYH emMHef XaTaabiH MaH-LLaHb, Tanxy
opayya 6a OXY-blH HyTar A3BCrIPT 3arnuKck, Mywcanck, beraHbkoBCK, MekmHCK
MX 33P3r TOMOOXOH OpAyyA Oun. XapuH MOHIron OpHbl X3MX33H[, XapbLaHrym
3N03r TapxanTran anutepmanb XYAPXUNTTIA X0N000TON ONOH TOOHbI aNyHUTbIH
WNP3YYA TOMTOOrAAOr Y4 XOHreH LaraaH aryyncaH laeapfar 3pACMnr alwmriax
OONOMX, TEXHONMOTMMH Cyfanraa Oyloy XeHreH LaraaHbl TYYXWA 3AMWH Tanaac
TOOMANeH canTap cyanaraaaryin 6anHa.

X6eHreH LaraaHaap Oasnar TyHaman xypaac MeTamopdu3M, epTexef XeHreH
uaraaHbl WCAVYAWWH OaxWMH  TanoOKWMAT sBargaX rondyy [AWCTeH-aH4any3uT-
CUNNMMAHUTTAN 3aHap OypPINACIHIIP TIAMIPUNAT XBHreH LaraaHbl Xya3p OonroH
aLmrnax 6onoMXKTON rax y3A3r. MeH HyYPCHUIA YHCHI3C (XYP3H HYYPCHMIA YHC ALO,
10-25% 0a TyYH33C MX) XOHIeH LaraaHbir snraH aBax TypPLIWNT XMATAX OaiHa.

1.7. XeHreH LaraaH O0NOH TYYHWA XaWnLLIUAH X3P3rN33, 3p3NT HIMIrAX Oanraa
BHO6 Ve[l XeHreH LaraaHbl MC3N YNAB3PN3X CanbapT LWMHD TOPAMAH TYYXMA SLNIAH
X3p3aru33 Waapaargax barHa. Tyxannban xeHreH LaraaHbl eHaep aryynra Oyxum
waspsbir (AHY), nenuwt (Mtanu) 6a anmany3ut (LUBen) aryyncaH yynyynruur,
nabpagopwuTbir (HopBern), anyHWT ©a XEHIeHT LaraaHT 3aHapbir (AMoH) xeHreH
LaraaHbl UCIMAH BHABP aryynra OyXMi WaBpbIr HYYPCHUIA YHCTIM (XBHIY) xonuH
XOHIeH LiaraaHbir rapraH aBax TYPWWATbIH aXyyd OfOH YAC OPOHA XMATACI3P
GarHa. 3x[133 34r3p apraap AraH aBCaH XOHreH LaraaH Hb CaviH YaHapblH
BokcnTbir 6ONOBCPYYNaH AnraH aBcHaac 4-5 gaxuH eHaep eepunH epTertai banHa.

Kaonun  Al[(OH),Si,0, ]-Hbl 40% xyptan ALO, aryyncaH opayya OXY-g
Ganpar 4 awWwurnanTbiH TYBLUMHA XapaaxaH Xypd cyanarfgaaryln OarHa. XeHreH
LaraaHbl UCIWAH eHaep aryynra Oyxui kaonuH 6Ga LWaBpbiH OpAyyAaac ragHa

HYYPbIH rapanTai 3BanopwT Xypaac XypUMTNANTan XonbooTow YyCA3r AaBCOHWT
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[NaAICO,(OH),] Hb HaTpu 6a XeHreH waraaHbl XyBbA MP33AyiAa 0nOOPOX
DONOMXTON, X3TUNH TENEBTIN TYYXMIA 3374 TOOLOrAoX OaiHa.

Xoép. XaunryynbiH 30punroop opAabir reosIorninH TOrTLbIH HUANM3A
Ganpgnaap Oynarnsx Hb

2.1, XyopuiH OUeTUrH xanb3p, XaMX33, TAMSPUMH 3y3aaH, A0TooA OyTau,
OOKCUTBIH OpAbIH AWMIT MaNTMaNblH YaHap 33prunr xapransaH Moxron YncbiH
Yyn yypxavH cangbiH 2015 onbl 09 gyrasp capbiH 11-Hun egpwnn 203 gyraap
TylWaanaap 0OatancaH "AWMrT ManTManbiH Oasnar, opablH HEeUWMH aHrvnan,
3@aBap”-blH Aaryy 6okcuteiH opabir |, Il, [ OyArnMinH anb HIMHL XamaapyynHa.

| BYNrnMH GOKCUTBIH OPAOL SHMNH FeoNOrnIAH TOTTOLL DYXMIA XYAPWAH ONETTIN,
TOM X3M>X33HWI TanbanTam (0.5-n10 KM?), AaBXapra MasrniH X3BT3LL Hb 3BAPIINYM
Oyloy 3BOpang Oara aBTCaH, 3y3aaHbl XyBb eepunent b6aratan (22-ooc 10-15 m),
BOKCUTBIH YaHap Hb TOTTBOPTOM OPA XaMaapHa.

[l OynrMmH OOKCWUTBIH OpAOA TeONOTUMH TOITLbIH XYBbZ HUWMAMAM, M3LWWA
X3N03pUINH-AaBXapra MasrniH, MIWWA MATUAH TOM, OYHLO X3MX33TM XyAPUIH
BvieT Byxun (tanBan Hb 0.3-1.5 kM%), 3y3aaHbl XyBba eepynentan (1.5-32 M
ayHoXaap 4-7 M), OOKCUTBIH YaHap XapbLaHryn TOrTBOPTOM, TOM X3MXK33HWIA
Tan6amtan (0.5-aac 1.2 KM?), KapCT-AaBxapra MasruiH X3BTILWTOM, T3MW TaasTan,
T3rw Oyc ynTam, 3y3aaHbl XyBb eepunentrn (1-30 M, AyHOaX Hb 4-6 M), OOKCUTbIH
YaHap TOrTBOPTOM OyC opf, xamaapHa. YYH33C rafiHa ToM OOMOH [yHI X3MX33TIN,
T3rW X3MTAW WTOK MasruiH O1eT, napamMeTpblH XyBbf, TOTBOPTOM HehenuHUH
OpZAYYAbIr MeH 3H3 OyNarT xamMaapyynHa.

Il BynrmH BOKCUTBIH OPAOA Malll HUWNM3A reoNorMinH TOTTOLTON, AyHA OONOoH
KVIKMT XAMXKIIHWIA XYAPUIH OvieT Byxui (Tanban Hb 0.2-1 KM?), M3LWIU MasrUiH,
VYP, KapMaH (yyTaB4) MasrvitH xanGapTai OMeTyya3dC TOrTCOH, 3y3aaHbl Oruom
eepunentmit (0.5-aac 8-10 M) OOKCWTBIH Opf, XamMaapHa.

2.2. Opabir Tonopxow 6ynart xaMaapyynaxaaa 3apym TOXUONAONA XYA3PXKUNTUNH
VHOCOH LWMHX YaHapyyablH X3N03M3NMIAH Y3YyanTUAr awmrnax 6onHo (XycHarT
1.3).

2.3. Opa, TYYHUW X3CTUIM anb OynarT xamaapyynax Hb OpfblH HUMT HeeUMnH
70-aac Oararym XyBWWr aryymk 6anraa YHOCOH XYOPUAH OMETUAH reonoruiH
TOTTUbBIH HAMAM3N OaranbIH 33prasp TOLOPXOWIIHO.

2.4. XanryynbiH CUCTEMUNH COHIONT, XaMryynbiH TOPbIH HATPAN Hb YHAC3HAD
X301 X3[3H BanranuinH Xy4uH 3ynncasc xamaapaar. YyHA XyapunH OMeTuinH anpLumx
Oyn Hexuen 6a CTpYKTyp-reonorninH oHLor (XyapuiH buetninH xanbap aypc 6a
eepUNenTUiH Gandan, Xun 3aarviiH LWWHX Oargan) GonoH awurT GypaBIPUIAH
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TapXanT (XyapWinH OUETUIH X3MXKIIHL LW ManTMarblH YaHapblH 86PUNenTUIAH
TYBLUMH) 33p3r OOMHO.

[eonormiH TOrTUBIH HUMAM3A Oaanaap Opabir TOAOPXOM OYN3MT xamaapyynax
30PUATOOP  XYOSPXKUATAAH — VHACOH  WWHX  YaHapblH  ©epYnenTuiiH - TOOH
Y3YYIINTYYAMUT awmrnax 6omHo. YyHa: XyapXuntnuiH wtranuyyp (Kx), Huanman
GananbiH y3yynant (q), 3y3aaHbl (Vm) 6onoH aryynrsiH (Va) xan63n3an (Bapuaum)-
WNH UTMALYYP XamaapHa.

1. XyO3PXUATUAH UTMALYYPUAT TacanfcaH XyA3PXWUATTaN OpAblH HeeUMnH
H3MK X3C3NKNIAT ANraxag, X3parnsHa. K -iAr Aapaax TOMbEOroop TOA0PXONIHO:

s, DHA [ ManTant 6a LOOHOTOOp OFTOCOH XYA3PTIM XICTYYAMMH
K = T WyramaH Xswxos, L-ManTant 6a LoOHOro00op TOTOOCOH HUNT
XYLIPXCIH X3CTUMH LWyraMaH X3M33.

2. OpfbH HAWMAMAA  DananblH - UTHALUYYP  ¢-WUAT  Japaax TOMbEOroop
N TOAOPXOVNHO: SHA N XYA3PXMWIT OrTONCOH Oyloy XyaspTan
q= ﬁ ManTant 6a LOOHOMVAH TOO, N_ XYO3PXWAT ortiooryn byioy

T xymapryy ManTant 6a LoOHOTUIH TOO.

3. XyLPWIAH OVETUIAH 3y3aaHbl ©8pHNeNTUIT fapaax TOMbEOroop TOAOPXOMIHO:
G, OHO V -XyOpWAH OUEeTWAH 3y3aaHbl ©epuYNentuiiH BapuaLbiH

m 3 WTDNLYYP, o -XYAPUIAH GVETWIH 3y3aaHbl AXCNePC, m-XYAPUIH
BUeTUH AyHAAX 3y3aaH.

4. AWMrT  OYpAB3IPUAH  aryynrbiH - ©epYNenTMAr  Japaax  TOMbEOroop
G, TOLOPXOWNHO: ~ DHA  V-awwrm  OypaBdpUAH  aryynrbiH
V.= G ©OPuYNeNTUAH BapualblH  WTM3ALYYP, G -almrm OypaB3pUnH

aryynruiH AUCNepc, a-alnrt OypABIPUAH AyHOAAXK aryynra.

Opayyabir TOROPXOV BYN3rT Xampyynax WUAABIPUIAT XYAPUAH OMETUIAH Xx3n63p
OONOH aWnIT OYpABIPUIAH aryyArbiH XaMrUAH MX 66PHNeNTUIT Y3YY3X reonornnH
OYX M3I33NNUMH OYp3H OaMAnbIr xapran3aH raprajar.

Opyyabir TeonorunH TOTTUBIH HUANM3N Oaanaap Oynarnaxaa Wwaapanaratan
rON Y3YYM3ATYYANAH XaMMAH X Xsi3raapbiH 00NoMXMT yTryyasir OXY-blH aHrMnang
X3p3rn3a3r bavanaap Hb AOOPX XYCHIIT 1.3-4 Xapyynas.
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OpAblH reonorniiH TOrTubIH HUMAM3A GanAanbiH CTaTUCTUK YH3Nr33 6a
OynrunH xamaapan

XycHarT 1.3.
OpfbIH reonorniMH TOrTUBIH HAMAM3N BananbiH y3yynanTyya
OppblH Bynar
K. q V. v,
| BynrvitH opg >0.7 >0.8 <40 <40
[ BynrmiH opa 0.7-0.9 0.6-0.8 40-100 40-100
Il 6ynrunH opp, 0.4-0.7 0.4-0.06 100-150 100-150

2.5. Topopxon GynarT opayyabir Xxamaapyynax LWWAOBIPUIAT rapraxaaa XyapuiH
OMeTUH Xan03p BOMOH aLWIT OYPABIPUIAH aryynrbiH XaMIUAH UX 6epunenTuir
Y3YV3X reonorMnH OyXmin N M3A3NAMIAH OypaH Bananbir XapraniaHa.

F'ypaB. OpAbiH reonoruiH TOrToL, XYAPUIAH 3pAdCN3T OypanadXyyHUi
cypanraa

3.1, Xauryyn xuncsH OpAyydad OpOblH X3MX33, FeOforMnH TOrToL, TyXaWH
ra3pbliH rafgaproiH Tepx Oanfang ToXMpCoH MaclwTab byxmi TonorpaduiiH cyypunr
031Tr3CH GarHa. XeHreH LaraaHbl XyApWMH OopayyAblH TanbawH TonorpaduiH
3ypar GomnoH nnaHyyasir mxas4ndH 1.2 000-1:10 000 macwTtabaap 30XMOHO.
XanryynbiH 6a awwvrnantsiH Oyx ManTantyyn (LooHoryyn, wypd, Hanyy 6a 6ocoo
ManTanTyyn), reo@u3vKWiH HapWMBYMNCAH CydanraaHbl Lyramyym, XyApWiAH
X3BT3W, XYAIPXCIH OYCUAH OarranuiiH rapliyyabir 0amp 3yWH X3IMXUATUNH
Barax, Texeepemxeep XMWC3H Xonbontoop TonorpadwnH 3ypart Byynraca
Ganx ector. Onbopnox Oanraa ophblH yypxalH xyp33 OOMOH ra3pblH [OOPX
ManTanTyyaelr NAaH A33p MapKLenaepunH 3yparnanbliH yp AyHr3p OyynraHa.
YynblH MantantyyablH TOPW3OHTYYAbIH MapKLIeVAepUnH  MnaHyyabir  ron4ioH
1:200-1:1 000 macwiTtabaap, HaracaH nnaH 3yprmr 1:2 000 Ga TyyHI3C XKMxKur
MaclwTabaap 30xuMoHO. LlOOHOryyAbIH XyBbA, XYAPUMAH OWeTUAH Taa3 6a ynbir
OFTONCOH L3TYYAMAH CONBULYyAbIr TOOLOONCOH OarHa. MeH 3ycant 6a nnaH
3ypryyAbiH XaBTrang, LOOHOMYyAbIH aMcap, BaraHbiH Oavpnansir xapyynHa.

3.2. OpablH reonormH TOrTUbIr HapuieynaH cygamx 1.2 000-1:10 000
MacliTabTar (opabiH XaMx33 6a HUMNMAA Oananaac Hb WanTraanad) reonoruintH
3ypar, nnaHyya, npoekuyyaad, Waaphnaratav Toxvongong Onok AuarpaMmmyyn
OonoH 3arsapyyman Y3yyncaH OanHa. OpayyAblH reonoriiH 6a reodusnkuninH
cymanraaHbl MaTepuanyyn Hb XYOPUMAH OWETYYAMMH XaMxk33 0a x3nb3p aypc,
T3AM3PUNH BanpnanbiH HEXLYYA, AOTOOL TOITOL, XYAPVNH BUETUH 66PUHNeNTUIAH
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4aHap, YynyynaruiiH IMTONOrM-nNeTporpadbiH XapuiLaH xamaapan, aTmpaar CTpykTyp
OONOH TacpanTaT xarapayyaTtan yycrax Ganraa xapbUaaHyydblH Tanaap HeeuuiH
TOOLL00MbIN YHASCNIXIL, LWaapafiaratan, XaHrantran XaMxa3HUM OUNronT, Teceenen
ery Yagax Xamxa3H OypacaH Ganx écton. OpabIH XYAIPXUATUMAH FEONOTUMH XN
xs13raap, UPYYNCaH baanmir (P,) YHINC3H X3TUIH TeNeBT3 X3CryyAniiH Ganpnanbr
TOLOPXOVNONY IPANNH LUANTyypyyablr YHAICAH TOFTOOCOH Danx X3parTau.

3.3. XyapvnH OMEeTyYAMMH rapll, erepLUiviiH ra3pblH rafapra A3pX rapllyyn
OOMoH ragapra OpYMbIH X3CTUWM YyfblH ManTanTt, 0ara ryHTM LOOHOryyaaap
CyAnaxaac rafHa reo@usukmnH COpbLONTBIH aprbir X3P3r3H XYAPUAH OVeTUIH
Tapxant, OavipnanbiH - HEXUAWWAT  TOLOPXOWNOX, ereplWivinH  OyT33ra3XyyH,
OOKCUTBIH X3BTWWMH Taa3 OOMOH [00A YiHbI FEONOTMMH TOTUBIH OHLJIOMMNAT
CYAnaH XyApYYAUNT YANABIPM3NNUIAH (TEXHONOTMIAH) TOPYYA3P Hb aHrUaH Heel
TOOLLO0/10XOf, ALUMIAIaxX M3A33M13N1 aBax 30pUnroop cyfanHa.

3.4. XeHreH LaraaHbl OpPAOL MYHUM XaWuryynbir rofayy LOOHOMMH apraap, MeH
LIOOHOrT OONOH ra3pbiH ragapraf rymu3Tr3CaH reo@usnKUAH apratar xocnyynax
3aMaap Xxumpar. bara ryHA OanplIMX XYOPWMH X3BTWWMH XYyBb LIOOHOrOOP
OonoH ragapryyn Hb YynblH ManTantaap XawryynbiH axXmbir fByynHa. baraHat
OPOMIANGrNAH  LIOOHOTUAH  3arBap  (KOHCTPYKL), ©pPeMANerviH TexHONOMIAH
FOPUM Hb OOKCUTBIH XyO3p OYXMIA KEPHWIT epeMANerninH yraanrbiH LUWMHMAHIIP
Boxmpayynaxryn, COHroMON 33rA3n4 aBTyynaxryin, xyasp 0a aryynard 4ynyynrum
OYTUMIT anfarayynaxrynrasp KepHUAT OONOMXIT 4334 X3MXK33r33p rapraH aBaxag
OPLMHO. Irl, yHanTam HedenuH, anyHWTbIH LaBxapra, M3WWI MasrvnH X3BT3LW
OYXU XYOPUAH ONETTIV OPAbIH XaWTyynbIr Hanyy LLOOHOMMIAH CUCTEMI3P XUIX Veq
LLOOHOTWH TYH, HanyyrmiH eHLer, LOOHOTr XOOPOHAbIH 33 Hb XYAPWUAH OUETUIH
OYp3H 3yCONTUMI rapraH aBaxaap COHroracoH Ganx ecTonm.

Feo@U3VKUAH CydanraaHbl axIblH X3MX33, Tepesn, T3AM3PUH epemaner
OOnoH yyNMblH  axnyyaTal xamaapax Yangaa, XawryynbiH TOPbIH - HArTPan,
COPbLJIONTBIH apra, apra4fian 33par XawryyfbiH apradynan Hb OpAblH reonornnH
TOMTUBIH HWANM3N Dananaap xamaapax Oynarmw yangax, HeeuMH TooLoonon
XMNX OONOMXMII ONFOCOH Banx €CTOW. IH3 Hb OPAbIH XaWryynd yymnbiH ManTaT,
epemaner, reoMu3NKNAH XanuryysbiH TEXHUK X3PIrCAMMH X3P3rnax OONOMXK, XM
TOPNWH OpAYYOAL Xauryyn XMMCIH TypLUNarsIr Xxapran3aH opa, XyApuniH OueTuiiH
reoNOrMNH OHLIONT TOXMPYYNaH TOLOPXOMIOrAA0r.

3.5. baraHat epemanervnH LLOOHOTMNH XyBb, 6HASP LUaapanarbir XaHraxymy
KEPHWI A330 33prUiH rapl, Waapanaratan 0ereef yr KEpH Hb XyapunH GueTyya
Ga aryynary 4ynyynruiH OGampnanbiH OHUJOF, T3AM3PUMAH 3y3aaH, XYLPUMH
BvieTyyaunH fotoon OVYT3L, TOrTOL, XYAPUAH DairanuiiH sH3 OYPUAH TepnyyaAnAH
TapXanT, TIAMIPUAH CTPYKTYP, TEKCTYPbIr TOAOPXOMNOX Oyp3H BONOMXKTOM, KEPHIIC
COPbUIONT XWMMX3L Teneenex 4YagBap eHAep X3MX33HA Oanx écton. [eonorw-
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XaWryymnblH axnblH Typluiaraac y33Xx3[ KEpHWW rapl, epemanervinH penc Oypt
90% 6a TyyH33C Oararyn Oanx écton. KepHuI WyramaH rapLbiH TOAOPXOUONTbIH
YH3H 36BWNI XWHIMAH OOMOH 33M3XYYHUM apryyfaap TOrTMON XSIHAaX, TYYHWUWT
BapuMTXyyncaH Ganx Waapanaratan.

BOKCUTBIH XanryynbiH yeq, XyapunH 6ycaa epeManer He OOMMHOCTOCOH pencasp
ABax 6cTon 0a KepHWUWAr OoXMpayynaxrylm yraanrbiH LUMHMHWAT - allurnaHa.
(3BCmp, CynapcaH Xxypaac Oyxui xyapurH OWETUAH XauryynblH vefd KepHWUK
rapupbir H3M3rAYYA3X34 30pUYNICaH epeMANIerviH Tycra TEXHOMOMMNI almnriax
Laapanaratam.

XYOPVIVH YaHapbIr TOROPXOVNOXYWL, KEPHUH FapLibil COHFOMON 3M13rA3M4 aBTax
BonomxTon Xurg Oyc Tapxautan Cyn C3BCMP XYOIPXKMATTIN X3CTYYA, KOHAMLBIH
OyC XYOPWIH yeyas3p awurT OypAaBIPUAH aryynra, XyAPUAH MHTEPBANbIH 3y3aaH
eepunenteep CyanaH TOrTOOX, M3IAIINIMAT DaTanraaxyymk Oanx ector. YyHum
TYNA XYAPUMAH YHACIH TOPMYYA33P aHrUAaH TYYBIPNICIH KEPHUM TrapublH yp AyHT
VHTEpPBanaap Xxapblyynax Wwaapanaratai 6a aBcaH M3A3NNWAT XAHANTbIH ManTanT,
reoV3nKMMH CypanraaHbl axnaap batanraaxyynax, KepHWWH rapu, Waapanara
XaHraxryn 6anx TOXMONAONL 6ep apra X3p3rnax X3parman.

Opemanereep HamaBapTal M3433M131 aBax, M3O3NNUAH OaTanraat Gamanbir
HIM3IYYIIXUMAH TYNI, OPfblH T€ONOTMIH TOTTOL, reoU3NKMAH Hexuen bavpang
TOXMPCOH OPYMH YeUNH eHAeP YaaaMxTal LLOOHOTUIH reodU3NKMMH CyaanraaHbl
apryyobir COHroX X3parnax x3partan. KapoTakuiH Lory, cyfanraa Hb XYAPUIAH
VIHTEPBANbIIr TOLOPXOMNOX, TIAr33PUMH NapaMeTPUMT YHIH 36B raprax 33par ad
xonborgonTon Ganaar Tyn opablH XanryynbiH Oyx LOOHOTT XX x3p3rTan. 100 M-33¢
VX TYHT3M BOCOO LLOOHOT, ra3ap A00pX LOOHOryyn 00noH ByX X3BT33 LIOOHOTYYAaA,
20, 25, 50 ™M TyTama, OONOMXTOM TOXVMONAONA, TaCPanTryMrasp asnmmyT OONoH
LLOOHOTMNH Xa3aWnTblH OHUMMIT LWaNrax X3MXUAT XWX, YP AYHT Hb reoforvnH
3YCANTUNT 3ypax, XYOPWUWAH WMHTEPBambIH 3y3aaHbir TOOLLOOMOX 33P3rT alMriaHa.
LlooHorMH ©araHa Hb aWWUrnanTbliH VeUnH YynbiH ManTantaap OrTIOrACOH
TOXVONAONA  OFTNONUAbIH - U3MMAH  Ganpnanbir - MapKWeRapUnH — X3MXUNTIIP
TOAOPXOWNHO. LloOHOr Hb XyapurH buetnir goofd Tan He 30 rpamycaac Gararyn
BHLIreep OrTnox ecTom.

OruoM yHantanm XyapunH OWeTUIAr LOOHOroOp OFTNOXbIH TYNA, Xa3annTbir
30XMOMI00P Taprax erHe. Xauryynbir yp AYHTIW AByynaxblH Tyna raspbiH 4oOp
J3BYYP MasriiH epemaner Xunx Liaapanaratan Gampgar 6a onoH Mepreusrtsn
LLOOHOTVWT alUWINaX Hb TOXUPOMMXKTOM 0ereef 3H3 Hb HAMH WXUN AMaMETPTIM
LLOOHOT DariX X3P3rTan.

3.6. TyexaH Oavipnax X3BT3W OyXMA OpAbiH XyBbA ©POMANSrWAT LWanrax,
reoPU3NKUAH Cyfanraa, COPbUMAONTbIH TEXHOMOMMMAM COHIOX, YMWTMIAH X3MXK33T
TOLOPXOMNOX, X3BTLWMH HEXLIMIT Cyanax, Mopdonoru, oToo Tortol, 3pa3cnar
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OYPaNAIXYYH, TAPXANTbIH WWHX YaHap, XYAPWAH TOPAVNAT Cyanax 30punroop yymbiH
ManTanTbir TOAOPXOW X3C3IT ABYY/Ha.

3.7. XaWryynbiH ManTanTbliH OaMpLIWA, XOOPOHAOX 3al Hb XyAPUAH OMeTUIH
CTPYKTYP-MOPMONOrMMH TOpen, XaMX33, 3y3aanar, reonorniiH TOrTLbIH OHLIOr00C
wantraangar. Tycraap yncyyAblH XaMTblH HEXOPNeNnAH OpHYYAAL Mepaex
Ganraa xanryynbiH yen X3p3rn3a3r TOPbIH HAMTPanbIr XyCHIT 1.4-T, MoHron YncbiH
XOHreH LaraaHbl opayyaas X3p3rn3CaH XauryynbiH TOPbIH HAMTPAnbIr XycHIT 1.5-4
HedennH CUEHUTbIH TOPIMNH XYAPUAH OPOOL X3P3MNI3C3H XULLIS3M3P OpyyncaH
OOMHO. DH3 Hb TyXaWH OPMbIH reONorv-XanryynblH axun TeneBnex yen camrap
XapbLyynant, Cyaanraa XMACHNA YHACIH 433 OHOBYTOWM COHIONT XXM, Xapran3aH
y33X bonomxTon ereranyya oM. Opaoa XMACH HAPUMBYUNCAH CyaanraaHbl yp AyH
OOMOH reonorniiH, reodu3nKnAH, 0NdOPNONTLIH ereranyyasa, aaun TecTan opaoa
XUMCIH XaUryyablH axJIblH yP AVHLA XapbUyynanT XMUCHWA  YHOC3H [O33p OpA
OYPUAH OHLIOIT TOXMPYYNaH XalryynbiH TOPbIH HArTpan 6a reometp xanoapunr
OHOBYTOMIOOP TOITOOHO.

3.8. OpablH Oycas X3CruinH HeeUMIr OaTanraaxyynaxsiH Ty OpAbIH Teneenex
TOLOPXOMN X3C3IT HAPUMBYMUICAH Cyaanraa fABYynHa. XauryybiH YEUNH ypbadnicaH
T23Y-4 3433p HapUWBHNAN XX X3CTUWH X3MX33, TOO 33Prvnr TyCran 3eBLueepern
333MWMMY Hb TOAOPXOMOX Oa Oycaf X3C3MT almrnacaH TOPbIH HArTpanaac wnyy
HATPanTak TOPMOMNOOP XaMryyn XWuWx Llaapanaratan. HapwmeynaH CygancaH
X3C3rT | BYNrniH opabiH Xanryynaap 6atran (A) 6onoH 6oauton (B) 33parnanaap,
Il GynrvinH opablH xawryynaap 6oamton (B) 33parnanasp Heeuwnr TOOLOOJSHO.
Il OYyArMAH opablH HapUMBYNAH CydancaH x3carm Gonomxton (C) 33p3rnanuiH
HEBLMIH TOPbIH HATTPaNbIr 2 6a TyYH33C MAYY HATTPYYNax LWaapanaratan.

XaWryynbiH HAPUBYMNCAH Cyanraa XMCIH OpAbIH X3C3T Hb XYAPUIH OMeTUIH
GanpLUnbiH HexLen, X3n03p, aWWrT ManTManbiH YaHap 33p3r y3yynanT3p opabir
TeNneenex WWHXMAT aryyncaH GanHa. MeH 3H3Xyy HapuiBunaH cypanx Oawraa
X3C3T Hb OPLbIH HEBLMIH Xyp33M13N foTop barpnacaH GanHa.

HapuirBunan Xumx X3Cradc OfX aBCaH M3A3M13M1 Hb OPAbIH HWUMAM3AN Ganpan,
reonorMnH TOrTLOL TOXMPOX XaWryynbiH TOPbIH HAMTPAN, COPbLONTLIH YP AYHIMMH
HanaBapTay OaMONbIT YHIMN3X, HEBLMINH TOOLLOONbIH Y3YYN3MTUAH COHMONT XUNX3[,
opAabIr Byxang Hb Teneenex YagamxTtan OarHa.
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Tycraap yncyyabiH XaMTbIH HOXepNenuinH opHyyAan X3parnax Gairaa
XOHIeH LiaraaHbl opayyAblH XauryynbiH TOPbIH HArTpan

XycHarT 1.4

Mantantyyaaap xyapuiH GUET OrTiorACoH LU3TyyaniH
X00POHL0X 3ai (M)

XyOpUAH OUETUIH CTPYKTYP-

MopdonoruitH Tepen barrait (A) boawron (B) Bonomxroit (C

Bynar )

CyHanbiH | YHanbiH | CyHanbiH | YHanelH | CyHanbiH | YHanblH
faryy faryy naryy naryy naryy paryy

TOM X3MX33HW AaBxapra MaarunH
X3BT3L, OOKCUTBIH YaHap ©ONMoH
3y3aaH Hb TOITBOPTOM:

Xanb3p Hb TIrW X3aMT3M 100 100 200 200 400 400
CyHanblH paryy ypT cyHacaH 100 100-50 200 100 400 200

Mawwun xan63puinH 6onoH aasxapra
MasrMiAH X3BT3LU, 3y3aaH TOrTBOPryi
60/10BY GOKCUTBIH YaHapbIH
eep4nent barata:

X3MX33 TOM, CyHanblH aaryy ypt B B 150—75+* 100— 300 100
CyHacaH 50%**
XyapuiH bvet Tarw XOMT3IA, TOM, _ _ 100 50 200 200
OYHL X3MX33To
Huinman TortouTon TOMOOXOH
I KapCT-AaBxapra MaarumH X3BTaLW,

Taa3 Hb T3rLW, YN Hb Tarw Oyc,

3y3aaH Hb ©6pYNenTTan, HArT Lyn, - - 100 100 200 200
3y3aaH Hb OrLOM eepyNenTTau, 100*** | 100*** | 200*** | 200***

XVJ:Dper;l X3C3r TOXMONAOHO TeBUMH U,OOHOH’OM

X3MX33 [yHA, 33p3r, KapCT-XOTrop
MasrVH X3BTIWTIM, HUAAMAM TOrTO-
LTOM, 3y3aaH Hb ©epPYNenTTaN, YaHap

Hb TOrTMON Byc BokcuT

- - 50—-100 | 50—100 | 100—200 | 50—-100

Mall HAMAM3A TOTTOLTON, M3LLMN
MasirMiH, 3y3aaH OONOH YaHapbIH

I oruom GepL‘U'IGJ'ITT3I;l BokcnT

X3aMX33r33p33 AyHAAX - - 100—50 | 100—50

Xuxur 3Bcan Maw bara - - 25-50 25-50

* ANYHUT, HEENMHWUTUIAH TOPAVIAH OPbIH XauryysbiH TOPbIH HAMTPANbIF SHIXYY 6ICOH X3MXK3I3r33p
XA3raapnax yn 6oHo. 3aprM anyHUTbIH OPAOL XalryybiH TOPbIH HAMTPankIr 6atran (A) 33parnang
100x100 wm, (B) 33parnang 200x200 m, C 33parnang 400x400 m X aBcaH Oaixaf, HedbennHum
XYAPWUAH OPAOA XaWryysbiH ManTanTbiH TOPbIH HArTpanbir 6arran (A) 3sparnang 200x200 ™,
6oamton (B) 33parnang 200x400 m, bomomxtou (C) 33parnang 400x400 M rax ascaH Oanaar.

** Topnon HArTpax X3carT.

FAAXQNrYYNbIH - aXxnaap HeeLUWiH TOOLOOMON XWX Yed alurnant OOmoH XaWryymblH yeuiH
ererfnnnr xapbLyynax 3amaap angaar 6aracrax KO3MMUUMEHT /UTraLYYp anrnaHa.

Tonpyynra: YH3nrs3 xuimk Gairaa opaod XauryymblH axJiblH TOPbIH HAMTpanbIr UApyyicaH basnar
(P)-miH xyBba GonomxTon (C) 33p3rnanTait XapbLyynaxan OpAblH reoNorMinH HAMAM3 TOTTLOOC
XaMaapy 2-4 maxuH cMrMparkyynax 6a 3aaBan LooHoroop Gatanraaxyynax anbarym.
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AWNrT ManTManbiH 6asinar, OpAblH HEBUMIH aHrUAIbIr m
XOHreH uaraaHbl OPLAOA X3P3rfax apradnsicaH 3eB1eMxX

HapuiBunaH cypanraa XWMMCIH X3CryyOd3C OVpAyYACOH M3I33M30, XauryynbiH
OONOH COPbUMONTBIH TOPbIH HATTPAN Hb OPAbIH HEBLMWAr reocTaTUCTUK apraap
TOOLI0ONIOX MHTEPRonaUbiH (KPUMMHE, YpBYY 3alH apra r.M.) T3rWuTrnyyaunr
OHOBYTOV YHOIC/X3A, XaHranTTam XaMx33H[, Oanx eCTom.

3.9. XaunryynblH ManTantyyg, LLOOHOryy, XyApUIH OUETUIH rapLuyya, erepLumng
aBTCaH X3Cryya Hb GapummxyynaracaH Oavx x3partan. COpbLONTbIH Yp [LYHT
aHxgary GapuUMTKyynanTbiH 3ypar, cxeM [133p Oyynrax 6a reonorvinH uamrnanaap
LanraHa.

AHxpary OapuMTXyynantelH OypaH OyTaH Oampan 0a YaHap, 3H3 Hb OpAbIH
reoNorvNH OHLNOITOM TOXMPY 0Dawrraa 3C3X, CTPYKTYPbIH 3MEMEHTYYANAH OpPOH
3alH Davipnanbir 36B TOLOPXOWMICOH 3C3X, 3ypar CXeMYYAUWT 30XMOCOH bawvpan,
T3AM3PUNH OUYUTNINNIAT XMIACIH BAaNANLIM TOMTCOH XYPMbIH Aaryy Ganryynnara Hb
UTFIMXKII3TACIH M3PrIXXUATIH TOMUK, Oanranb faxb Oavpantan Hb TynraH LWanrax
AXIbIM TOFTMOM XWX Oaix Hb OHOBYTOW. TyYH33C ragHa aHxaary OapuMTKyynanTbiH
H3ITr3C3H TeoNorMMH MaTepuanyyaTan ToXMpy barraa 3CX34 XsSHaNT TaBbX Oawix
Wwaappanaratan. CopbLUONTbIH YaHapbIr (COpbLbIH XMH 63 COPbLIONTLIH OrTNON
TOTTBOPTOM 3C3X, X3CTWMH T€ONOMMIAH TOITLbIH OHLJIOMT COPbLUOATLIH Barpnan Hb
TOXMPCOH 3C3X, COpbL, aBCaH HAMT ©a TacpanTrym ypramknax Gampan, XsHanTbiH
COPbLIONT XMIC3H, YP [IyH Hb Oaiiraa 3Cax) yYHIM3X WWaapanaraTam.

3.10. AWWIT ManTManbiH YaHapbIr Cyanax, XyApUH OUETYYAMAH XYP33 Xs3raapsIr
TaTax, HeeL, TOOL00NOXO0A, 30pUyNaH XanryynblH ManTanTyyaaap HI3rAc3H XyAPUAH
Oyx MHTepBanyyn OONOH XYA3PXKCIH BanranuinH rapLlyyasir OyrAvnr Hb COPbLOCOH
Banx éctom.

3.11. CopbufionTbiH Tepen OOMOH apryyabiH COHrONTbIr OPAbIH FeonorninH
TOFTUBIH OHLION, XyA3p 0a aryynary YynyynrviH GU3nK LWKHX YaHap, X3p3arnax
Davraa XawryynblH TeXHWK X3P3rCn33C LWanraanaH OpAblH YHIAr3HWA OONOH
XanryynbiH axnyyablH 3XHWA LWaTaHa xwiH3. CopbLMONTbiH Tepen (reonorniH
BonoH reodnsmk) 6a aprbiH (KEpHWUI, XOBWUMOH Oa Xycax aBcaH COpbL) COHroT,
copbl, OOMOBCPYYNanT, COPbLIONTbIH aAPryyAblH VHIMLAWIAT YHIM3X34, 30XMX
apradnanbiH  GapuMT  Budryyaunr GapumTnax  x3parmn.  CopbLIONT  XMIAX3IP
COHIOX aBCaH apra apravnan, COPbLIONT XWX apra 3aMyyd Hb Xe4efMepUnH
OYTIMX OHOOPTIN, SAUMH 3aCTUAH XyBbA, VP alinrTan Oamgnaap yp AyHr Onx
aBax HexXUIVNT xaHracaH bamx écton.

3.12. XanryynblH OrTROMbIH COPbLAOATHIM Aapaax HOXLUINIAT BapUMTNaH ABYYHA.
YyHA:
CopbLUMONTbIH TOPAION TOFTBOPTOWM, TYYHWIM HAMTPAN Hb OpAbIH CyAanx Oawraa

X3CTYYANAH reonorinH OHLOroop TOAOPXOMNOTACOH Davx écton 6ereem ronynoH
VXN TOCeeTan OpAyYAbIH XaWryynbiH Typlunaraf YHA3CN3H Tortoorgdor Gon,
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WWH3 0OBEKTYY A33P TYPLUMNTBIH 3aMaap TOA0PXOUNOrAaor. XyA3PXKUAT XaMrunH
UX 86puNenTTait Oarraa YMrnang, copbLyyabr aBax,

CopbLIOATHIr XyAPUUH BUETUIH OyX 3y3aaHbir xamapcaH Gananaap aryynary
qynyynar pyy opyynaH, XUWIVWH Jaryy YWnAB3PAAMMH a4 XONOOoraonTon xypad
Oyloy XyAPUIAH OUET OTOPX XOOCOH DONMOH XMLWIMMIAH BYC yeyaniH 3y3aaHaac uiyy
rapy Ganx ypTTaraap Tacpantryl xuix €cTol. [eonorviH Togopxomn Oyioy 3pc
XV 33arryn XYAPUAH OMETUNH XyBb XalryyfblH ManTanT, LOOHOTYYAbIH KEPHUIAT
OyXana Hb XaMpyynaH, reofloriH TOA XM 3aartan XYAPWUAH OUEeTYYAMMH XyBbj
XYAPUAH OMETUNT Hb XaMpyynaH CUAP3MKYYNC3H TOPOOP COPbLONT XMMH3. YHACIH
XYLPWUIAH rapliaac rafHa erepLuavnH ByT33rasxyyH33C COPbLIONT XMACIH BalHa.

CopbUONTLIr XYOPWIH Tepneep (4ynyynar, c3BCrap, Wasapnar, dycan bokcuT,
YPTUT, Tepanut, HeenuH-CUEHWT) aHrMNaH XWUMHD. H3MK COpbLbIH  anXMbiH
(CcekuminH) ypT Hb XyOPUH OVETUIMH A0TooA OyT3L, 3PA3CN3r OYPINAIXYYHWIA
eepunent, XxyapuiH Oycan  hU3MK-MexaHWK WWHX YaHapyydaac xamaapd
TOAOPXOWNOIAOHO. fH3 OYpPWMH raputard KepHW OrTnonyymsir TyC Tycap Hb
copbLyIoHO. AMap 4 Toxwonaong GOKCUTbIH COpbLbIr aryynard yynyynar OonoH
WaBapnar Xacruir epeManeruiH WWHMH (LaBap yycman)-33p Goxumpayynaxryi
Banx xaparman.

3.13. XyapurH YHOCOH TOPRYYA3p XMAroak Oanraa COpbUMONTbIH apra
apraynan Tyc bypasp CopbLIONTbIH YaHAPbIM TOFTMON XSHAX YP AYHIAH YHIMLINT,
HapUMBYMANBIT YHIMX Oarx €cton. [eonornnH TOrTUBIH 3NeMeHTYYASA COpbLyya
faX Ganpnax bamrraar xsaHax, XyApUMH DVETYYAUNT 3y3aaHaap Hb Xyp3amnax Oyioy
XMIN 33arvinr TOrrooxof Hamaax 0onox 33X, CopbLyyabIH Y3YYNTYYA TOrTBOPTOM
Banraa 33X, COpbLbIH OOANT XMH Hb TOOLLOOHbI XMHT3M TOXMpY Banraa 3Caxmmr
(XYAPUIH HATTbIH ©6PYNSNTUIAT Xapran3aH y33x3/ 1M 3epee Hb £10-20%, TyyH33C
MXryM Ganx) Wwanrax, xaHax Ganx ector. KepHui COpbLONTbIH HapUABYAANbIT
KEPHWI copbLblH AybnmkaTt byy yNACIH Tanbir COPbLIOX 3amMaap LuanraHa.

BavranuiH rapwuma reodusmMKMMH XIMXUAT XUUX YeUrH Barax X3parciviH
aXIblH TOrTBOPTOV Dampan 0a vXxmun Hexuena YHACOH 0a XAHaNTbIH X3IMXKXUNTUAT
LAXVH XX BONOMXUIAT XsHaxX sBan oM. [e0hU3NKUIAH COPbLIONTBIH YHIMLINI
Hb reonoruinH 6oNoH reoU3NKMInH COpbLIONTLIM 8HAep rapy, byxun (90%, TyyH33C
[33W) TYNryyp LOOHOMMAH KEPHWUIA COPbLMONTBIH Yp AYHIyyA33p OatanraaxcaH
BarHa. CopbUNONTbIH VP AYHT M3A3MA3XYML, raxyyayynx banraa KepHWA COpbLHbI
COHroMON 313rA3N Oaraa TOXMONLONA, TYYHWUA LOOHOTYYAbIH YHIMLAUIAT 33p3rL33
YYNbIH aXNYyAbIH COPbLIOATOOP LUanraHa.

LLOOHOMMMH COpPbLIONTBIH YHIMWMA OONOH KEPHWWMH rapy, fiH3 Oyp rapax
TOXMONZONL YYNbIH Mantantaap, ryH x3BTaW Oyxwum 0GamBan reounsnKUH
COpbUNONTLIH ererafieep GatanraaxyysHa.
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XAHANTbIH  COPbLIONTbIH  X3MX33 Hb  CTaTUCTVMK  OONOBCPYYNaNT  XMNX3M,
XaHranTTam, cucTemTan anpaary Oavx ecton Oa Lwaapanarataln ToXMonAong
anpaar baracrax UTMNLYYPUAT alunrnaHa.

3.14. CopbL, GonoBcpyynantbir opd TyC Byp A33p 3CB3IN TyXalH OPATON MXMN
TOCT3N XMLW33 6onrox Gonoxynu, opa A33p 6onoBcpyyncaH Oyayysy (cxem)-niH
[aryy XumH3. YHOCOH 0a XsiHanTbIH COpbLYYABIT vXun OyayyBY33p BonoBcpyynHa.

BonoBcpyynantbiH YaHapbir Oyx yun axunnaraa Tyc bypasp, Tyxamndan “k”
UTMINLYYPUIAH YHA3CN3N BonoH bonoBCpyynanTbiH OyayyB4YMnr bapumtank banraa
©ananbIr TOrTMoN XsiHaHa.

TOMOOXOH ~ X3MX33T3/1  COpblibIH  OOMOBCPYYNaNTbiH  XAHANTLIN  Tycraw
XeTOnOepuUnH aaryy XunH3. XYOPWUMH XUMWAH Hanpnarbir cyonaxgaa YHOCH,
Jarangax awwrt 6ypaeap OONOH XOPTOM XOMbl, Oairaa 3CIXMNAM XUMM, CNekTp
3CBIN Oycap apraap TOrTOOHO. XyA3p [A3X [farangax OypAaBdpunH cypanraar
TyCravnaH rapracaH aprayunacaH 3eBAeMXMNH aryy TOLOPXOWIHO. DH3 TepUMH
36BNeOMX O0MoBCpyynargaaryl Toxuonnong oycaa opoHa GonoBcpyynaH Mepaex
Ganraa (Tyxannban, OXY-biH balranbiH OasnriH samMHaac 6onoBCpyyncaH) aamn

TOCOOTIV 36BNOMXKUIT SH3 30PUNrO0P aLLMrIax DONOMXKTON.

3.15. bokcuTon fapaax OypaB3pYYAMMT TOLOPXOWHO: ALO,, SiO,, Fe,0,, TiO,,
Ca0, MgO, FeO, MnO, S, CO,, Na,0, K,0, C(opraH), P,O,, Ga, V,0,, Sc, Cr,0,.
XauryynbiH axJbiH Byx ye watyynan ALO,, SiO,, Fe,O, -bir 3HrunH Byx copbLoHA,
Oycan aneMeHTYYONAH aryynrbir 06eH COpbLOHL TOLOPXOMHO. BOKCUTBIH OpAbIH

0a HesUMNH X3C3MWNNAH Heeuunr B1I0Koop TOOLOXOA Alzog, Si0,, Fe,0,, FeO

(wamosnT aryyncan xyaspt), TiO,, Cao, S, CO,, Ga, V,0,, P,O,-bir TOAOPXOMIOX
X3P3rTaN.
Hedbenvnmin xyaspt fapaax Oypanyyawir topgopxonnHo. YyHa: ALO,, SiO,,

Fe,0,, Ca0, MgO, MnO, Na,0, K0, TiO,, P,0,, S, CO,, Cl, Ga, Rb, Cs,ZSé, V,0..
XauryynbiH axnbiH Byx ye watyynag ALO,, SiO,, Fe,0,, Ca0, MgO, MnO, Na,0,
K,O-bIr 3HrUiH Byx copbLoHA, Oycan anemeHTYyAuiH aryynrsir 6eeH copbLOHL,
TOLOPXONNHO. HedennHUMH XyAPUNH HEBUMIT OPAbIH, TYYHUA X3CTUNH, HOBLMIH

X3CArLUMNA, TOOLLOOMOXA00 [33pX OYPABIPYYAMIAT 3aaBan TOAOPXOWIOX ECTOMN.
AnyHnTbiH xyospt ALO, (Hn.), ALO, (anyHnbiH Gyc), KO, Na,0, SO, Fe,0
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Si0,, TiO,, BaO, P,0,, V,0,, Ga, FeO-bIr TOOOPXOWNIHO. XauryynbiH axsibiH Oyx ye

wartyynan ALO, (wuwr), SIO,, ALO, (anyHntbit 6yc), KO, Na,O, SO, Fe,O -bir
SHIUMH OyX COPbLOHL TOAOPXOMIHO.
EpaniH copbLyyabIr OYN3MYA3H HIMTIX, T3AHUA TapXxanTbiH Tepx 0a epeHxumit

TOO X3MX33r TOrTOOXOA, XYAPWWH YHLACSH TepnyyAWMMH XyBbA Aarangary 6a
XOPTOM XOMNbLYYAbIr TOLOPXOMNOXOM, MEH XYAPWIH OMeTUH yHan 6a CyHanbiH
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Jaryy T3Or33punH aryynrbiH @epynenTuUiiH 3y TOMTAbIM UAPYYA3X3A XYAP33C XUrS
COPbLONCOH Barx Hb OHOBYTOM.

LlaxnypblH MC3N Hb ron xopTou xonbl, bereen GokcuT GonoH Lwasapnar Oyioy
KAONMHWT, rannyasuT, HakpwT, AMKKWT, XIOPWT (LIAMO3MT), MMAPOrsATraHyyp 33p3ar
3PACYYASL YeneeT KBapy, xan03p33p aryynarnaar Tanaap bynar 2-1 gypacaH.

MeH yyH33C ragHa Omacnop aryyncaH OOKCWUTbIH OpPATOM OPOH 3aliH XYBb[
XPU30TUN-acOeCTbIH MAP3A, 3PAICKMNAT Hb X3T Cyypwnar Yynyynart TOXMONALor
Dereef, 3H3 Hb TyXaWH OPAbIH rapan YyCaNT v Wyyn xonbooton tom. AcOecT Hb
XYHWW 3pYYN M3HA3A, COper HeneeTan yump TYYHUAT TOOOPXOMNOX LWaapanaratam.
MoHron opHbl XyBbA, Anar yymnbiH runepOa3nTbiH MacCUBT acOeCTbiH 3pA3CKMNT
TOITOOTACOH Oereef XxapbUaHry OasH XyapWvWH WUNP3N Hb [0Bb-ANTal alMriH
Vx [apBWAH HypyyHbl ycaH xaranbapt Oywoy Anar yynaac 3yyH xounw 5-6 KMm-T
2123.8 MeTpT TOITOOrACOH Davpar.

3.16. CopblyyAblH WWHXWAM3HWA YaHapbir TOFTMOM XIHaX, XAHANTbIH yp
AVHTYYOMAM Uar TyxaWg Hb 30XWX apradnanbiH faryy 00noBCpyynHa. [eonormit
XAHANTBIr  N1A00PATOPUIAH  LUMHXMAMI3HWIA  XsHANTaaC Xamaapaxryurasp OpAblH
XauryynbiH Typwmg xuix banHa. XaHantag Oyx yHAC3H Oa paranpard, awmrt
BOMOH XOPTOM XONbLYYABIH LUMHXMAMIHUA P AYHT XaMpyymHa.

3.17. ToxvonanbiH Oyloy caHamcapry angaaHbl X3MX33r TOrTOOXbIH Tynp
WHXUAT3HUIA COpbLYYAbIH AYONMKaTaaC aBCaH XAHaNTbIH COpbLYYyAaa HyyLancaH
[yraap ery, VHAC3H LWWHXWUA3M Hb XMWUCIH Nabopatopui ery LWWHXIYYA3r
AOTOO[, XSHANTLIM AWMINaHa. baHrbiH Oyioy CUCTEMT anfaar UApYYIK YHINIXMAH
TYNA XSHANT XMIAX pX aBCaH eep nabopaTopup rafaaaf XaHanT XMnnraH3. apaan
XSHANTBIH WWHXWAM3HA, VHACH WWHXMUAM3 XMUCH nabopatopus xafranaraax
Ganraa Ga [OTOOA XSHANT XMWACIH COpbUYyyAbIH Ayonukatbir unrasHs. Cypanx
WUHXUIX Oalrraa CopblyyaTad WKW TeCeeTaI HalpnarbiH CTaHOapT CopbLyYA
Garraa TOXMONAONA CTAHAAPT COPbLYYABIr WWMPNICIH [yraapaap LUMHXMIMI
XMANIX X Oarraa epavinH CopblyyAbiHXaa A0Top OarufiaH opyymk YHACOH
WAHXUAT XMIAC3H NabopaTopua, MNrdH WUHXIYYI3X 3aMaap rafaaf XsHanTbir
XWAH3.

3.18. [lotoon, GOMOH raflaap xsHanTag WNrk Oarraa copbUyyn Hb OPAbIH
XYAPUIH OYX Tepnyya, aryyarbiH Oynryyaunr Teneenk Yapax Xamx3sHa OanHa.
LLIMHXMNr3HA XaMparacaH CopbLyyAbIH X3T OHAeP aryysra erceH CopbLibIr OTOOA
XSHANTaL UNr33x WaapanaraTam.

[lotoon 6a rafaaf XsHaNTbIH X3MX33 Hb WWHXMAM? XUATACH Ve WwaT bypadp
(ynupan, xarac »un r.Mm.), aryynreit Oynar 6ypasp, T3OHWUAT TeNeensx XaMX33Hg
OarHa. AryynrbiH OYNryyaAnnr sanraxnaa HeeumnH TOOLOONONL, X3P3rNaX XULWIUAH
Oytoy 3axblH Oa XaMruiiH Bara yMNABIPNINMIAH aryynrbiH Waapanarbir TOOLOH Y3H3.
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LLInHxnyynx Ganraa copbubiH T00 Mal 1x (kmung 2000, TyyH33C 1x) 6On XAHANTbIH
LUMHXWNTISHL T3AHWUA 5%-Tal T3HUIX TOOHbI COPbUbIr UAr3H3. AryynrbiH Oynar
Byp33p A33px33C Oara TOOHbI COPbLYYABIT WWHXYYACIH 00N XAHANTbIH XyrauaaHg
Oynar 6ypac 30, TyyHIIC Oararyin TOOHbI XSHANTbIH WWHXWUAMS XUNMMHI.

3.19. AryynrbiH Gynar Tyc Oyp33p potoon Oa ragaag XsHanTbH M3A3MMMNH
©0M0BCPYYNanTbIr TOAOPXOV AaBTaMXTaw ([0N00 XOHOT, Cap, YAVpan, Xarac Xurl,
XIM33P)-Taap WUHXUAM3HNIA Tepen 6a YHACH LWNHXUA XMIAC3H nabopatopw
TyC Oypa3p XxuiH3. CTaHOAPT COPbLbIH LNHXUAM33HAN VP AYHI3P rapcaH CUCTEMTAI
anaaaHbl YHIM3r WUHXWAM3HWA ererajnuiH CTaTUCTUK OONoBCPYYNanT XuMiAx
apradnanbiH garyy xuiHa. [10Toof XsHanTbiH Yp AYHr33p TOOL0OICOH TOXMOMAbIH
(xapbL@HTy AyHAAX KBaApaT) anaaa Hb XYCH3M 1.6~ 3aaCaH XaMX33HI3C X3TPIXIYI
GaitHa. X3T3pCaH TOXMONAONA TyXalH aryynrbiH OYAMMAH YHACH WUHXNAM3IHWN
VP OyH OOMOH TyxalH NabopaToOpUMH Y LWWHXUAMAT XUACH XyralaaHbl Oyx
COPbLYYAbIH YP AYHT XYYMHTYIAL TOOLOX COPbLYYAAL AaXvH WWHXMAMIM 00T00]
XAHANTTaM XaMT XMAH3. YHACOH WWHXMUAMAT XMACIH nabopaTopyt Hb MM anaaa
rapax OOMCOH LWANTraaHbIr O 30XMX apra XaMX33r aBax ECTOM.

3.20. Mapaan XHANTbIH LUMHXUAM3HMA yp AYHM3P YHOCH 0a XSHANT XUACIH
nabopaTopUybIH LNHXMAMI3HWUI YP OYHTYYAUAH XOOPOHL, CUCTEMTIN 30pYY UNP3IX
TOXVONAONL, XOHIANOHMMIAH XAHANTBIH WWHXWAMIM ONOH YACbIH UTMMXI3N OyXMit
nabopatoprop XMMArH3. LLUMHXUAMIHWA rafaag XaHantag HWMT copblpbiH 10-
15%-Tal TIHLIX XIMXKIIHWUI COPbLIYYAbIr CaHamcapryn 6a CUCTEMTIMM3P COHIOH
nnrasH3. CopbLUyyAbIr rafaaf XaHaNTbIH WMHXWUAM3HA UAM3XA33 VKU TOPAUnH
WWHXWA33, VXU apradnansir COHroX Hb YHACOH 6a XSAHANTbIH COPbLbIH anaaar
Oaracrapar. XeHaneHrMiH xaHanTag nabopatopw xaaranarnax daviraa 6a epaninH
OOnoH rapaan XAHaNTbIH WWHXUAMIHAM yp AYH Oy epauiH copbLyyablH
ayonukaTbir (3avnwryin TOXMONAONA WWHXMATS XMACIH COPbLbIH  YNA3MA3N)
WNM3H3. XAHaNTaH4 CUCTEMTAM anfaa WIBPCaH aryynrbiH Oynar oyp3ac 30-40
copbLy, WWHXAYYNHI. LLUMHXUNX Garraa copbUTOM XKW Havpnaratan, ypbadunaH
O3NTr3C3H  CTaHAAPT COPbLbBIT XOHANBHINAH  WWHXUAM3HL, SBYYnax CopbLbIH
Daruan xumx unrasHa. CtaHaapT copbl, TYC OYP33p XSAHANTbIH WNHXUAM3HAK 10-
15 copbll, yp AYHT3M BanHa.
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BYpPAB3PYYAUIH aryynrbiH aHrunang, xapransax ToXMonanbiH angaaHbl
36eBLUEBPOrAeX X3IMXKI3

XycHarT 1.6
XapbuUaHryn XapbLaHryn
Xyasp pox nyHugquBaﬁpaT Xya3p ox nyHnngLKBaﬁpaT
aryynrbix aryynrbix
bypasap aHrvnan, % (Ga annaare! bypag3p aHrunan, % (Ga anfiaans!
BonoH Ge, /1) * 36;:”;;22?3;6)( BonoH Ge, /1) * 39;%;22?@9)(
>70 13 >25 45
50-70 15 5-25 6.0
ALO, 30-50 2 Na,0 05-5 15
25-30 35 <0.5 30
15—25 45 >5 6.5
. 20-50 25 KO 1-5 "
SIiO, 5-20 55 2 0,5-1 15
15-5 N <0.5 30
>15 25 20—-30 2
. 4-15 60 5-20
Tio, 1-4 85 e 1-5 10
<1 17 <1 25
20—-30 25 >1 8
fe.0 10—20 30 0.5-1.0 12
273 5-10 60 VO 0.2-0.5 15
1-5 12 275 0.1-0.2 20
-7 i 0,01-0,1 25
0.5—1 15 <0.01 30
a0 02-05 20 >50 18
<0.2 30 Ga 10-50 24
0.5—1 16 <10 30
MgO 0.05-0.5 30 >50 18
<0.05 30 Ge 10-50 26
0.5—1 12 <10 30
S 0.3-05 15
0.1-0.3 17
* X3pB33 OpAyYA [93p SAracaH aryynrbiH OyAryYA 3H3 XYCHIMT3A 3aacaH aryynrbiH Gynryyassc
anraaran 6aiiraa 6o xapbLaHry ayHaax KBaApaT anaaaHbl 36BLISOPSTASX X3MXK33T MHTepronaLaap
TOLOPXONIHO.

XOHINOHIUH LUMHXMATAM3P CUCTEMTIN angaa Oanraa Hb TOrTOOTABOM TYYHUM
WanTraaHbr O, apurax apra Xamx33 aB4, Oynar Tyc OypurH OyXx CopbLyYAbIr
LOAXWH WWHX3X, YHACOH NabopaTopunH yr COPbLYYABIH LUMHXWAMIM XUNACIH
uar yeumH OyX WWHXMAMIHWA Yp OVHIYYAMAT XYY4UHIYAL Yy33X, 3CBIN 30XMX
3aCBaPbIH MUTMMLYYP X3P3MaX SCAXMAT WWAABIPAAX LWaapanaratan. XeH4NeHMMnH
WWHXMAM3 XMAAMYAM3P 3aCBaPbIH UTMALYYP X3IP3rN3XMMT XOPUMIOHO.
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3.21. Copbll, aBanT, OONOBCPYYNANT, WMHXMWAMIHUN Tanaap XUACIH XSHANTbIH
VP LYHM3p XYAPUWH OFTRONYYyAbIr snraxag OOMOH T3AM3PUMH Y3YYA3ATYYAUNAT
TOLOPXOMNOXOL rapcaH bavx bonox anpaar yHINCH barHa.

3.22. XyapunH Ganranvitd 6a ymnaB3pnafnvnH TepnyyamnH 3pAcuidH Hapnara,
T3OHWIA  CTPYKTYP-TEKCTYPbIH 0011004  (BU3MK  LUMHX YaHapblH - OHLOTYYAbIr
MUHepanoru-netTporpacn, husmk, xumm 6onoH Oycan WmHXMNrr (XRF, AAS
anaHrysa XRD, LA-ICP-MS, ICP-OES, rx M3T) almrnaH cypancaH banHa.

JITonoroop eep TOPNWMH OOKCUTLIH XYBbJ, XOHIeH LiaraaHbl 1can (rbbcur,
BEMUT, AMaACnop, KOPYHA)-WUAH 3pACUIAH X3N03pUIAT TOLOPXOMNOX LaapanaraTtai.
H3 TOXMONAONL WAMO3NT aryyncaH OOKCUTbIH COPTbIH fNraraax bavanbIr aHxaapax
X3P3rTN.

HedennHUTUH XYAPUIAH XYBb[ XOHTeH LiaraaHbl MC3N aryyncaH MUHepanoriH
OVUMIMANMAH  XaMT T3AHUMA TOO X3MX33, TOAOPXOW OYNryYAMAH XOOPOHAbIH
Xamaaparn, eep 3pA3CT3M XaMTAaa ypracaH 3C3X 33pruir aHxaapy, TOAOPXOWITHO.

YHOCOH, [farangax awwurt OypaB3p, XOPTOM XOfbUbIH TapXanTbir CyAfax
Waapanaratan 6a 3pACUAH HIFAAWIAH X3N03p33p TIHLSM raprax X3parTan.

3.23. XyOPWWAH 3331XYYH XWH 0a GanranviH YUArWAVAT XYAPUAH Tepen
BONOH XULUrNIAH OyC yeyas34 TOLOPXOMAOXA00 X0NOOra0oxX apradnansir M3praLCaH
3Tr33433p OGONOBCPYyNaH, GapuMTAax X3p3rmavt. HArT OyT3UTIN XYLPUAH 333NXYYH
XWHT WaapAnara XaHracaH copbLof Xunx 6a C3BCrap, aH LaB UXT3M, HyX CyBIPX3T
XYAPUMH  3330XYYH KMHT napadeHaap (naaHbl Tocoop) OypX TOLOPXOMIOX
lWaapanaratan. YyHUAr opabiH Tanbam OONOH MyHMA X3MX33HL anb OOMOX XUra
Tapxaax, YynyynrumH Tepen TyC Oypuir OypaH XaMpyynaH X3IMXWX Cymnax
X3P3rTav. XAHaNTbIH axbIr LWaapAnaratan XaMxasHa xuiix bereeq Wwaapanaratam
TOXVMONAONL, 333/XYYH XMHT CapHMMan ramma Tysiaraap LapX LUMHIM3X apraap
TOLLOPXOMMX BONHO. D33XYYH XUHI TOBOPXOMCOH COPbLOA XYAPWAH YA,
CYB3PX3r YaHAPbIr XaMT TOLOPXOWIHO. I33M1XYYH XMH BOMOH YT TOAOPXOMCOH
COpbLyYL Hb MWHEpanornmiH XyBbh YpbAYMnaH OU4MriaN XMWrACaH Oa yHOCOH
OYPABIPYYAMIAH aryynrbiH LUMHXMAM XUATACIH OalHa.

3.24. XyOpWAH XWUMWWH OOMOH 3PACMWH  Havpnara, CTPYKTYp-TeKCTYpblH
OHUJIOMYYA, BV3MK LWMHX YaHapyyabir CyAancHbl Vp AYHA XYAPUWH BanranumH
TOPNYYAMAT  TOTTOOX, aHrMNaH onbopnonT XuWX Tycad Hb ©onoBcpyynax
Liaapanaratan ynaB3apnanuiH (TeXHONOMMIH) TePYYAUAT ypbaYUNaH TOITOOHO.
XYOPUNH YUNABIPMNUAH Tepayya OONOH COPTYyAblH SUCUMH TOPAWIAT XYLAPUMH
BanranuinH TepnyyaunH TEXHONOMMIH CyaanraaHbl VP AYHA YHASCI3H fnraHa.
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HepeB. XyApuinH TeXHONOMUIAH LWMHX YaHapblH cypanraa

4.1, XyOpWAH TEXHOMOTUMH LUMHX YaHapbir nabopaTopuiiH 0a  xarac
YVNABIPAINMIH HOXLENI, MUHEepPanoru-TeXHoNorviH, nabopaTopuinH, TOMCTOCOH
nabopatopuiH OONMOH Xarac YMNABIPMNUMAH COpbLYYAaA CyAaanaar. BoKCWTbIH
TEXHONMOTUMH  LUMHX YaHapblir MeH agun nabopaTopuiH Hexuena CydanHa.
Xyapwnr yminaBapT OONoBCpyyncaH Typwnara 0Oavraa Toxvongong OGOKCUTbIH
NINTONOMM, MWHEPANor, XUMWWH LUMHX YaHapbiH nabopaTopuiH Cypanraaraap
BatanraaxyyncaH aHanor /XuLInr/ apraap alurnaxbir 36BLUESPHS.

Tycraap yNncyyfblH XaMTblH HOXOPNeNUnH OpHyyaan OOKCUTHIM ypPbaUYMIX
Basxxyynaxrymrasp OyTancHbl gapaa wyyn Tyyxun 34 6onroH awwurnagar GamHa.
Tyxannban anyHWTbIH XyAPUIr MexaHuK apraap basxyynmarryin bereen OOKCUTbIH
YHIC3H X3CTMIAr OyTancaHbl Aapaa LU3BP33p X3P3rnamar.

HedenuHuin xyapuir Gaskyynax apraap XeHreH uaraaHbl UC3M YWNABIPNIXIA
6anTraar Gereen yyHA HOWTOH COPOH30H aHrMNaH snrant GofoH dnoTalbIr
Dartaagar.

HedenunH 6onoH anyHUTbIH XYAPUAH TEXHONOTUIH WWHX YaHapbIr NabopaTopuiiH
OONOH Xarac yMNABIPAINMIH HEXUENA CyAanHa.

4.2. XyOopvnH TeXHONoruH Tepen OONOH COPTbIF aHrMNaH fnraxad reonorv-
TEXHONOTUIH 3yparnanbir Xvnasr bereef Oavranb [A33pX XYAPWUMH 33KUNCH
GananbiH TOO X3MX33, AABTaMXaac Hb LaTraanaH CopbLUONTbIH TOPbIT COHMOHO.

ToLopxow TOpnonoop aBAar MUHEPANor1-TexHoONorMnH 6onoH bara XaMx33Hui
TEXHOMOTNIH COPbLYYABIr OPA A33p TOFTOOTACOH XYAPWIH DarranuinH byx Tepneec
aBHa. T3OHWMMM TypwcaH yp AYHM3P OpAblH XYAPWUAH Te0norn-TeXHONOMMINH
TOPMYYLMWT  TOFTOOX, XYOPWWH YWNABIPMAVAH TOpnyya, COPTYyAblr Anrax
aHrVNaH, snracaH YWnaBIPM3AUIH (TEXHOMOMMIAH) TOPNYYANAH XIMXKIIHL, XYAPUIAH
6oaNCbIH Harpnara, MU3KNK-MeXaHUKUAH 6a TEXHOMOMMIH LIKHX YaHapyyablH OPOH
3aWH ©epYNenTUnr CyaflaH, XYAPWUAH reonorn-TeXHONOTUAH 3ypar, 3yCONTYYAUNT
bauryynHa.

JlabopatopuinH 60NoH NabopaTopUiH TOMCrOCOH COpPbLYYAAA YANABIPAMNMNH
(TEXHONOTWIH) LWMHX YaHapyyabIr Cyanaxmaaa xyopunr 6onoBcpyynax TeXHONOrMiiH
OHOBYTOM OYAYYBYMIT COHrOX, OasxyynantbiH TEXHOMOMW, FON Y3YYN3NTYYAUNH
TOOH YTrbIl  TOTTOOCHOOP BaskyynanTblH COHFONTYYAbIr TOLOPXOWNX 0Oomnox
Waapanarata XaMX33HLO XWACOH BGalHa. XaraC YWNABIPNNNAH TEXHOMOTMMH
copbLyyabir GasXyynantbiH TEXHONOTMMH OyayYBYMIAT Lianrax, nabopaTopuiH
TEXHONOTUH  COpbLYyAal TOrTOOCOH XYOPWUWH  BaskKmnTblH  y3YYMaNTyYAUNAT
TOAPYYNaxal almriaHa.

4.3. TexHOMOrmMmH TYPLUWAT XWWASM M3Pr3WCH Oanryynnara Hb  alwiuvrT
ManTManblH TyCrail 3eBLUeepen 333MLIMMY Oanryynnaratall xamTpaH TeCnmnr
X3P3rXKYyN3x34 xonbooton Oycan Oavryynnaratan 30XMLCOH xeTenbepuiiH aaryy
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nabopatopuinH GOMOH Xarac YANABIPASNUNAH TYBLUMHI, TEXHOMOTMMH TYPLINATHIF
BYYNIHA. TeXHONOMMIH COPbLBIT XONDOrA0X XYPMbIH Aaryy aBy akT XeTenHe.

4.4, J1abopaTopuinH TOMCroCOH Ba Xarac yMnaBIPANMMH TEXHONOTVH COpbLYY
Hb TyXaWH XYAPUIAH YANABIPAIANIAH (TEXHOMOMMIH) TOPANIAH XUMUAH 63 3pACUIAH
Harpnara, Gu3nkMnH 6a Bycal LWMHX YaHapyyablH AyHAAX Havpnarsir Teneenex
YapBapTan bavx bereen GONOMXKMT BOXMPANLIF TOOLOX Y3C3H BarHa.

4.5, XyOpWvWH TEXHOMOrMH TypLWWATHIF XyA3p OONOBCPyynax TEXHOMOMMUMIH
Oy ayYBYMIT COHFOXO[ XaHranTTar 6oNoH YMNAB3PAMIAH a4 XoNboraonTomr Aarangax
OypaBapunr v OypHI3p Anrapyynax Tanaap aHxhard M3[33/131 aBaxywuaap
cymancaH ©GanHa. XyapWMH YWNABIPMSAUAH  Oyloy TEXHONOTWMWH  Tepayyaunr
XONOOrAOX XULWIVIH Y3YYN3NTYYAUNAH Aaryy TOLOPXOWNOX Liaapanaratan.

4.6. XyapumnH byTnaraax YaHapblH cyfanraar Xmmnxas3 6okcutbiH xyapunr -50 6a
-3 (1) MM, HeenMHWI XYAPWIAT -5 MM XYPTan OyTanX, 3pAcuiiH TEXHOMOMMIAH aprbir
X3p3rn3a3r. XyAPUMH UCINANTUNH 33P3r, 3pA3C Oa XMMWIWH Harpnara, CTpyKTyp,
TEKCTYPbIH LUMHX YaHap, XYAPUMH HyHTarnaraax 4aasap, 3pACMNH GU3MK, XUMUH
Ba WX OYPaH WMHX YaHapyyd, SA4rdp WWHX YaHapyyablH Anraatai OanpbiH
33pruir TOrTOOHO. byTnanTbiH SIH3 OYpPWIMH 33pr3dC XaMaapCaH XeHreH LaraaHbl
3PACYYANMH Da3blH SArapbiH YP aAWMMAT TOAOPXOMIOX 0a XYAPWMAH WMTLLYYPUAH
OOMOH TPABUTALLbIH LUMHXMAMIM XWIAH XeBYYN3H Dasxyynax, XYHAWUAH Xy433p
DONOH COPOH30H CenapaTopoop DasXMraax OONOMXMWAT TOLOPXOMAHO. XyAPUIAH
B0NOBCPYYNaANT Hb YHACH 2 ye WaThir AaMXMHA. YYHL X6HreH LaraaHbl UCAunr
nMpo 0a rMAPOMETANNYpPruiH apraap raprax aBax, XeHreH LaraaHbl WCIUAT
XOHIeH LaraaHbl XannamMan (QTopblH LABCHbI 3NEKTPOAN300p aBax MeTanyprimH
033 XS13raapbir TOrTOOX. XOPTOW XONbLbIH aryyara UXTai 3apumM TepiuiH 6okcuT
(rnbbcnT, KAOMMHWUT-rMOOCUT) Ba HedennHWIA Xyapunr 3aaBan ypbAayMCaH
COPOH30H-XYHAUNH XY4HMI Baskyynantag opyynHa.

4.7. BOKCUTBIF XBHreH LaraaHbl MC3 OONroH OONOBCPYYNax XaMruiH 4yxan
apra 6on bavepuiiH rugpoOXMMUIAH apra oM. MpoLEecCbiH epeHXMA CXEMUIH XyBbJ,
3XN33[, HYHTArNacHbl Aapaa OOKCWTHIN MASMXMUNA HATPUWH KOHLLEHTpauTaun yycman
3CBIM ICP3M3P XBHreH LaraaHbl WYNTA3M yycManaap O0oNoBcpyynHa. VHMCHIIp
BokcnTon aryynarfax xeHreH LiaraaHbl MC3N Hb HaTpUMH aniommuHar Byioy NaAlO,
IC3H yyCMang, LWWMKMHI. bavepbliH apra Hb 3HIMMH bereen xamf, arllaax/xannax
apra XaparnacHac 4 gaxvH Hara 3pyMM Xy4 3apLyyngar X34ui Y 3H3 aproir 36BXeH
LaXuMypbIH aryynra 0aratan OOKCMTbIF GONOBCPYyynaxad N X3p3rniaHa.

LlaxnypblH aryynra eHAepTsit OOKCMTOOC XOHreH LaraaHbl WCAWMM raprax
aBaxJaa OOKCUTBIM WoxoMH 4vynyy 6a copatom xonmH 1150-1250°C TemnepatypT
Xaunyynx, fAapaa Hb CyNl KOHLEeHTpautan 3prafTuiH  WYNTar  yycmanaap
yycraH Gasxyyngar. Miam apraap x3T uaxuypnar 6a x3a1 kapboHatnar GOKCUTbIr
bonoBcpyynaH basxyymHa.
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Anar yynblH OOKCUT Hb Llaxmyp OaraTan, Temep eHOepTaN, AMAcnopblH OOKCUT
M TOITOOrACOH 0a MWHEPANOrUMH LUMHXMAMIIM3P XOHreH LaraaHbl MCan
aryyncax ron 3pasc Hb anacnop (AIOOH)-ooc ragHa wnvkens (Fe Mg, )ALQ,
bonon kopyHa ALO, Ttogopxomnoracod. CypnanraaHaaC xapaxaf, aBTOKNaBblH
yycrant (bamep)-biH yen TOMPWIAH TMOPOOKCMA Yycaa anfacaHaap HapuiH
LIMPX3IT31, TOMPUMH yCryid ncnnir yyeraaar banHa. Tnaporematnt (Fe,0, - H,0)-
bIH XYBbA, 3H3XYY Mpouecc 3prant Oyuantryn ssargfar. ABTOKNABbIH YyCranTblH
aBUan ycryn GoncoH rétmt [1 —FeOOH 0a ruaporétut eTrepyymanTUnH ABUaa
LAXMH yCTan DONCHOOP XOHTeH LiaraaHbl yycmanaac yfnaaH LWiambir siraH aBaxag
XYHOP3N yudpyynmar. Oepeep xan031 OOKCUTOA TOMPUH UCIN MX33P aryynaraax
Garraa ©oON TOMPUAH MC3N TEXHOMOTMAH MPOLECCT M3A3rA3XYML Coeper Henee
y3yynoar OarHa. XapuH AMacnopbliH OOKCUTOOC XEHreH LaraaHbl UCAMWT raprax
aBaxaf, rematut 6a nuput Gapar Heneengerryn GanHa. ABTOKIABbIH YyCranTbiH
Vel anoMUHATbIH yycManaap XnopuT OypaH 3aiapy HaTPUMH MMAPOaNIoMOCHNKAT
0a HapUIH LUIMPX3ITIM MarHeTWUTBIM YYCr3A3r. SHAIIC Xapaxal TeMpUnH eep eep
3pacyya OOKCUTbIH DONOBCPYYNanTbiH fBLAM 66p 66p Henee y3yynoar barHa. Anar
YYNbIH OOKCUTBIH XYBbA, TOMPUAH 3PACYYL Hb OOKCUTBIH XEHIeH LaraaHbl UCAUIT
yyCMang, WUMKKX Vel OHL, Henee y3yynmasrryn 0anHa.

OXY-bIH X6HreHbI LlaraaHbl 3apyM YINABIPT KanbLMXKYYNCaH COAbIN TEXHOMOMMIH
rOpUMA H3M3H barepblH BOMOH Xxarnax aprbir XOCyynaH x3parnax Oawvraa Hb
H3MH 33p3r AH3 OypUIH YaHapTar GOKCUTLI BONOBCPYYX BarHa.

HedennHun tyyxun somiar (xyasp 3cB3n Oaskman) WOXOMH YynyyTaln Xamt
1250—1300° C TeMnepaTypT WaTtaaH fapaa Hb LaxXMypbir aHIMXKpyynax 30puiroop
XOC KanbUWT CUNMKATBIH CYN yyCMan H3M3H O0noBCpyynHa. YYCCOH HIranumr
HATPWMH LUYNT-XEHreH LaraaHbl yycManaap yycraH, HaTpynH 0a KanunH anomMmHaT
AYHAYYP OaMXyynaH rapraxag Xoc KanbUWT CUAUKAT TYHaAACKMUH AnrapHa.

Llaxnypaac aHrMXpyyncHbl Aapaa alloMUHATbIH YyCManbIr HYYPCTOPeryuitH
MCIN aryyncaH Xumrasp kapboHaTXyymK HaTpK Oa KanuiH anioMUHATLIM 3aAanHa.
KapboHaTxyynantbiH fBLAZ XOHIeH LaraaHbl UCAWWH rvapaT Hb TYHafaCKMHA.
LLlyyracoH OONOH WOXOMXKYYNCaH XOHreH LaraaH WCIMAH rvapaT Hb 3UCWMH
ByraraaxyyH bonHo. Copa (NapCOs), notaw (K,CO,)-bir wyyx raprad asax 0a
UaraaH narvir nopTnaHa, UEMEHTUMH YWNABIPANA X3P3rN3H3. XeHreH LaraaHsbl
T TH WCIWIAH YWUNOB3PN3AMIAH yer, Aarangax Gampnaap 1 TH coga 6a noTawmmH
OyT3ra3XyyH, 10 TH UeMeHT aBaar Tyn HedbenvHUAH Tyyxuin 3aunH Oyx Oypasap
Hb Oyra awwvrnargaar OanHa. XeHreH LaraaHbl UCIWMAH OYT33radxyyHWn rapl, 80-
83%, coma aryyncaH 6yt33raaxyyH 80% opyvm BanHa.

ARYHUTBIH XYOPWNUT HYHTArnacHbl Aapaa «LUMHMH CyypbTam» 3yyXaHp Lapx/

WaTaax, [apaa Hb aHMMXMpCaH anyHUTUIAr GanHrbiH 3pranTaT wynt3p (130 r/n
Na,0) 80°C TemnepaTypT yycrax, ynaaH narviir/Wnamblr Xaaraan pyy WumkyyH3.
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XOHIeH LaraaH aryyncaH yycManbir  LaxuMypryvxyyix, — TyHranamkyysmx
YYPLUYYNCHbI  [apaa XeHreH LaraaHbl WCUAH TWAPATLIr Tycraapfiax, Yyraax
LIOXOWXYYNHa. YypLlnATag snrapcaH cynb@atblH AaBChIr KanWnH cynbdaT 6onroH
DONOBCPYYMX, KWMHMH CyypbTar» LWaTaax 3yyXHaac rapax XyXpunH XUIAr XyxpumH
Xy4mn GonroH GonoBcpyynaar.

4.8. XeHreH UaraaHbl xym3p OONOBCPyynax Wp3sgyWTaii apryyaag Tom
OyTanraat XyApUMH LyNbIr PaAVOMETPIIP srax; TOMPUAH Ba LaxmypbiH aryynraap
XYAPUNH XULWMIAH Waapanarag HAVLYYA3H OeeHeep Anrax; MeH eHAep 3p4YnMTan
COPOH30H OPOH OyXWiA IPraTIT CenapaTop alunraH XUKUr xamx331am (-10 Mm)
MaTepuanbIr COPOH3OH apraap snrax 33par XxamaapHa.

XeHreH LaraaHbl  XyapuniH OonoBcpyynant  GasKyynantblH — apuikaaHsl
OYT3rA3XYYH Hb XBHTeH LaraaHbl MCA I0M. TYYHUIA YaHapbiH YHAC3H Waapanara
Hb ron awwr 6ypasap (ALO,) 6a xoptomn xonbl, (SiO,, Fe 0, Na,0+K O aryyarbir
Na,O-f WunXyyncaH HAMnb3p aryynra)-biH aryynraap TOAOPXOMNOTAOHO.

BOKCUTBIH XYLPUIAH YaHapbir XaHraH HUANyynard (yypxan) Ga metannypruiH
YWNAB3IPUIAH X00POHL BanryyncaH rapaarasp 3oxuuyynaar 6a 3cean 6onoBcpyynax
aprbir Xapran3caH XymdpT TaBUX TEXHWKWWAH LUaapfnara, Xyn33H aBax AypaM,
XYAPWIAH TYPLWWNTBIH apryya, T33B3panT 03 XafgranantbiH HOXUSS, HUAYYA3MYMAH
GaTanraa 33prunr TycracaH ofoo Mepaex OyW CTaHOapT, TEeXHUKWAH HEeXLAUAr
Jarax Mepaex €CcTon .

Tycraap yncyymblH XaMTblH HEXOPNeNWIAH OpHYYAa anrnax 0ancaH GOKCUTLIH
aryynra, OOKCWTBIH U3NK-XUMUAH y3yynanTyya Oa XeHreH LaraaHbl 4aHapT
TaBUrAax Waapanaryyabir XycHart 1.7-1.9-4 Xuwur 6onroH xapyynas.

BokcUTUIH XYAPUIH MapKyya, 6a X3p3rnasHun Tepnyya,

XycHarT 1.7

Mapk X3P3rnasHUA YHAC3H YWran

3b-1 18A MapKuWH 31eKTPOKOPYHAbLIH YANABIPNSN

3b-2 14A, 15A MapKWIH 3neKTPOKOPYHAbIH YNABIPAN

LB-1 XOHreH LaraaHbl NCAVNH LLeMEHTUIH YANABIPIN

LB-2 LleMeHTUIH ynnaBspnan

0b lana T3CB3PT3M MaTepvanblH YNABIPAN

b X6HreH LaraaHbl UCIVMH YANAB3PN3N

Mb MapTeH 3yyxaHa, raH GonoBcpyynant
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BOKCUTBIH PM3NK-XMMUWIAH y3yynanT

XycHarT 1.8
Y3yynant XYAPUH MapKUH Waapanara
3b-1 3b-2 LIB-1 LI5-2 OB 1) Mb
anaRlbIT Lory y3yyniant 41 31 31 0 6 6 0
b”, Gararym
XeHreH araaHsl uean (ALO,) B 43 34 78 B 78 78
33M19X XyBb, %, Oararyw
bycap Hargan, %, nxryn
S 03 03 0.8 - 0.5 - 0.2
PO, 0.5 0.5 - - - - 0.6
Ca0 0.1 0.25 2.0 - 1.5 - -
Fe,0, - - - - 3.0 - -
Tavinbap. Yanapei yory y3yynant ‘6" Hb ALO, - alSi0, —a2fe,0, - a3CO, - a4S + a5Ca0 + ab p.p. - a7 xan163-
PYVIH WIISPXUMIANIAN 10M, @l ... a7 TOOH KOS(GOUUMEHTYYAMAH YTrbir OpA TyC OYpT TEXHVK 3AMVH 3aCrviviH TOBOPXOM
TOOLI00roOp TOAOPXOMITHO.

XeHreH LiaraaHbl MCIMNH YaHapT TaBUrAax LWaapasara
(H3rpyrasp y3yynant-a33f copTbiH, X0épAayraap y3yynant-aoof CopTbiH)

XycHarT 1.9
XonbUplH aryynra, %, uxrymn y
ALO, Yy 0, UXry LLIovx0|/|>Kyynavx
. o YEUVH XUHTUIH
Ynnagapnan ar%/yﬂra A) 0 - Na,O-WiH XyBbal | anparnan, %,
aranm 2| T Na 0+ K0 Gararyi

SneKToNMTOOpP rapraH aBCaH 007— | 003=

aHXJary XeHreH LaraaH 0Oa 30-25 O 05 0 05 0,4-0,5 0,08-1,0

TyCrav MapKUiH Kepamukyya ! '

JNEeKTONNTOOp rapraH aBcaH 30-75 0,08— | 0,03— 05-06 09-11
aHX[ary XeHreH LaraaH 0,2 0,05 ! ! T
LlaraaH anektpokopyHza, 70 0,08 0,2 0,3 0,4

Tycran Topnunk 95-93 01 | 04 0,1-0,2 0.2
3/1eKTpOKepaMuKyyL,
LlaxunraaH Tycraapnary
6yT33rm3xYYH Ba Tycran 93 0,15 0,6 0,3 0,2
TOPNVNH KepaMUKyyL,
Wipam yanasspronant | g (i | 0,05 | 0,4 0.4 15
KaTanu3atopyyn

4.9. OXY-p HedenuHuin Oasxman 0a yptutbir lNukaneBunH 6a AYMHCKUIH
XOHreH LaraaHbl OOMOBCPYynax yWnaB3PT amxunttan GonoBcpyyngar xsgum 4
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XOHIOH LiaraaHbl MCON YMNABIPMAX FON TyYXUA 31 00nox HedennmHui XyapuiH
[33pX TEeXHWUKWIH HeXLen Hb TeaunneH un Top banaarryin GanHa.

4.10. XeBCrenunH HeenuH CUeHUTbIH XYLPWUAH TEXHOMOMMMH Cyfanraaraap
WynTad Mogynb - 0,45, uaxuypbiH Mogynb - 1,73, nonnt-yptutag AlLO, 24,9%,
YaHapblH XyBbA, Xyapunr TyxavH yen OXY-p (1975 oH) mepaermex OawcaH
aHrWNNaap HArAYrpP 33pMMMH  XYA3PT XamaapyyncaH Oawmpar. dewwnH ron,
©BepMapaaThiH OpAbIH YHACIH Y3YYN3ATYYANNAT XapbLlyyncaH xapblaar Aapaax
XyCH3rT 1.10-T y3yynas.

HewwitH ron, ©BepmapaaTbiH HedenuHUIN XYAPUIAH YaHapbiH 3apUM Y3YYHanT

XycHarT 1.10
LyHpax aryynra, XvH %
OpZblH H3p
ALO, Si0,/ALO, Fe,0, K,0+Na,0/ALO,

[JewunH ron 19.42 2.2 6.3 0.55

©Bepmapaar 25.56 1.97 0.87 0.55
V]VIVOHIAT—ypII/ITaﬂ, TaBUrgax 21.0-24.Q-c 3.3-3.4}{ 5.7 1-33¢ Gara
YANAB3PUNH LLaapanara Gararym UXTyn

4.11. Narangax awurt 0ypaBapyyavinH xyBba MoHron YnceiH xonboraox 3aasap,
3eBNeMX OatnarpaH rapaaryn Hexueng OXY-bliH banranuiiH HeeuUMMH siaMHaac
rapracaH «Opgbir vx BypaH cyanax, Aaranfax awurt Mantman, OypasapyyauiH
HEBLMWT  TOOLOX aprayuficaH 3eBNeMX»-WUAT alurnaH T3AM3PUAH  3aBCPbIH
OyT33raaXyyH (XeHreH uaraaHbl yycman) 0a XeHreH wuaraaHbl YANABIPNNNAH
xasrgan faxb aryynra, oplwmx xanbsp Ga TAr3punr GONoBCPYyNaH Anrax asax
HexLen, OONOMX, SAMMH 3aCTUAH YP aLLrUIAT TOFTOOX OOSHO.

4.12. ByX TOPAUIH XOHTeH LiaraaHbl XyLpUAr 00N0BCPYynaxaaa ycaH XaHraMxumnH
3PrAATUAT Cyanax, TOAOPXOWN YN aXmnnaraaHbl ABLAA SPraNT3A HIM3X L3B3P YCHbI
XYBWWMH 3apLyynant, yWnaBIpm3nuniH OOXvp yCbir LSBIPM3X, XOHTeH LaraaHbl
VCIVIH YANABIPA3NNAH Xaaranbir 3a1nyynax aproir TOAOPXOWIOH TOITOOCOH Dawx
LaapanaraTtam.

4.13. MoHron YncelH 3acrumH raspblH 2011 oHbl 193 gyraap TOrToosoop
GaTtancaH almMrNanTbiH TyCrav 3eBLUIeepen 333MLUMMMUIH YypXxanH 343n63p razpaac
onbopnox XymanacaH, 3Cxyn XyAangaxaap adyyncaH 0OonoH awwurnacaH Oyx
TOPANAH BYTI3rA3XYYHL ALMIT MAaNTManbIH HEeL, alnrnacHbl Tenbepuinr Torrooxop
alWIT ManTMarnblH Xya3p, OaskMan, 3UCUiAH ByTarasxyyHU OONoBCPYynanTbiH
TYBLUMHL TaBMrAAaX YHACSH LUaapAanara, TOOLOX 3ap4MbIr TOAOPXOMIOX apradnasir
GapumMTanHa. Yr 6apumMT OUYMIT XeHreH LaraaHbl XyO3pT TaBUX LUaapanarag
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XOHIeH LaraaHbl Xya3p-OOKCUT Hb XOHTeH LaraaHbl WC3M, MyncaruiH ruapat,
TOMPUIH 13N Ba Laxunyp 33prasc Oypasx 6a OoKCMT faxb nyncarviH aryynra 40-
60% ©O0noH TyyH33C A33UW, XapuH basskmang >45% aryynratan barixaap 3aaxa3.
IHA, HehenuHT OOMoH anyHUTLIH Tanaap Aypaaaryn Gangar.

TaB. OpAbIH rMAPOreosnoru, MHXXeHep reosiorn, reoTeXHUK, reo3KoNormnH
6a GanranunH Oycap HeXUWIMIH cypanraa

5.1. XauryynblH SBUAZL OpAbIH TMAPOreoNOrMnH HOXLAUWM CyanaH yypxamr
yCaHA aBTaxaac CoPrMIMaX apra 3aMbir TOLOPXOMIOX, Mp33ayrH Basxyynax OonoH
OonoBcpyynax YMNABIPUNH YCaH XaHramX, axyMH X3P3rN33HWIA YCaH XaHraMXUIH
acyyanyyabir WUAAB3PA3X 30pMATrO0p ABYYHA.

OpAblH TMAPOreoNOrMnH HEXUUH cyfanraar Yyn yypxau, XyHa4 YWaLB3pUnH
cavabiH 2017 oHbl 12 gyraap capbiH 12-Hbl 6apwiiH A /237 TOOT Tylwaanaap 6atnaracaH
“"(303BYMNC3H OOMOH AyHA, TOM MaclUTabblH MMAPOreonorunH 3yparnan, awurT
ManTMarnbliH XauryynblH axJblH ABLAL OPAbIH TMAPOreonorunH Cyaanraa Xumx
3aaBap, TYYHA TaBMraax Wwaapanara”-bir 6apuMTiaH aByyHa.

OpfblH TMAPOreonoruiiH HEXWINAH CyaanraaHg yC aryyncaH AaBxapryyhblH
cymanraa Tapryynax ad xonborgonton GamHa. YCT maBxapra Oypasp T3Ar3puiiH
JIMTONOTMWH Hampnara, Tapxant GavpLumn, 3y3aaH, KONnekTopbiH TOPes, TIXI3rAdX
Hexuen, yCT AaBXapryydblH eep XOOPOHLbH OOMOH rafapryyruiH yctam yycrax
X0nboo xaMaapasn, LooHor 6a ManTanTyya [axb TYHUMA YCHbI TYBLUMH, YHAAPra,
YypXamg vpax YCHbl X3Mx33 0onoH Oycaf y3yyaanTyyaunr rvoporeonorniH
M3Pr3LICIH 34334 Oyloy MIPraXUMH ax axymH H3rK, Oawryynnara, XyBb XyH
TOAOPXOWNHO. MBH yypXawH YCHbl XUMUWH Hanpnara, OakTepuonorumH Hexuen,
yypxanH ©eToH, Temep OONOH NMoNMMep XUMLYYASL Y3YY/19X Heneenen, yypxawH
yCaH [axb alnrtak 6a XopTor XOmbll, HIFAAYYAMWH aryynaMxuir TOLOPXOMHO.
MeH fapaax 3ywnyyoaunr Cyaamk YHINC3H b6anx ecton. YyHa:

OpfiblH ra3pbiH OOPX YCHbI XMMWIH Harpnara, baktepronorninH Tenes banaan,
BeToH OYT3L, MeTann, NOAMMEPT Y3YYN3X UA3MXMIA YaHap, yr ycaH Aaxb aluurTam
Da XxopTOM XOMbLibIr TOLOPXOMNCOH Dawix, onbopnox Ganraa opayyman yypxawH
yC, Xaaranyyaaac rapy Gamraa ycHbl XUMUAH Harpnarbir TOGOPXOMIOX;

YypXalH ycbIr yCaH XaHramxup, alurnax, MeH TyyH33C alwnrT OypaBapyyanmnr
raprax asax OONOMXWA, YHINC3H, TYYHYN3H OpA OPYMMI ra3pbiH JOOPX YCbIr
XYPUMTIIYyNard ycaH caH pyy yr opfblH (ra3pbliH [OOPX) YCbIr WaBXax, 3ainyynaxag
Y3YYN19X OONOMXMWT HENeeNANMH YHINM3r erex;

[lapaarniH WaTHbl HAPUBYMACAH OHLJION CyfanraaHbl axun Waapanaratan 3¢x
Tanaap 3eBNeMX ery, YypxalH YCHbl Xyp33M3H Oy OpUMHL Y3YYI3X Heneennumr
GEENE
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Vip3aynH onbopnox 6a OONoBCpyynax YANABIPUMH X3P3rLIIT axymH OONOoH
TEXHUKUIH YCaH XaHraMXMH OONOMXUT 3X YYCBIPUIAT TyCral 3eBLIeepen Oyxumi
3Tr33433P XUWAMH TOLOPXOMNOX;

Yypxalraac laBxaH raprax 0Oanraa ycbir awwrnaxaap Tenesnex 0Oawraa
TOXVONAONL, ALWMINANTbIH HBBLUMIMH YHIAM33r 30XMX HOPMATWB, apradnanbiH GapumT
ouyryyannr yovpanara 6onroH XumHa.

XaTyy aWwWrm  ManTManblH - OpAYYAbIH  YWNABIPASAMAH a4 XonOorasbiH
VHINM3HUM  XYPI3HA YYNblH ONOOPNOX YWNABIPUMH axymH YCaH XaHraMXUiH
acyyanyyabir TyyHUA BOMOMXUT, Xauryyn XMMracaH Oa awurnargax Oanraa x
YYCBIPYYANMH TYBLWMWHL WWMABIPN3HI. TMAPOreonorvinH cypanraaHbl yp AyHr3p
yypxawr awmrnax tecen GonoBCpyynax Tanaap [hapaax acyyanyyaaap 3eBhemx
erHe. YyHI, reonorviiH Lyn (MaccvB)-bir XaTaaX, YCbIr 3ainyynax, 3annyynx
Garraa ycbir almriax, yC XaHraMXunH 3x yyCB3p, Davranb OpP4YHbIF Xamraanax
TyXaw acyygan xamaapHa.

5.2. XaWuryynblH yen OpPAYyHaZ XWWIL3X WHXEHep-reomnoru, reoTexHUKMmnH
cypanraa Hb onbopnonTbiH TECAUAT OONOBCPyynaxas kapbep 0a XxamraananTbiH
Lyn (LenmK)-biH YHACH Y3YYN3ATUIH TOOLL0O XWX, BPOMINEr-T3CINr33HUA 6ooH
03X3Nr33HMN axIIbiH MacnopT OonoBCpyynax OONOOL YyNbiH aXblH aloynryw
HIBTP3NTUIAT A33WAYYAIX3 WaapAnaratan M3A33M133p XaHrax 30puaroTom.

Mp33oynH ra3pbiH goopx OOMOH rajapra A33px OanryynamxuiH KHXeHep
reonory, MHXeHep-reoTeXHUKUH LWaapanarsir bapunra xoT GanryynantbiH caniblH
2019 oHbl 138 pyraap Tylaanaap 6atancaH “bapunra, GanryynamxminH nHxeHepunH
cymanraaHbl HWATRAM yHa3cnan” /BHOL 11-07-19/-WH HOpM, LYPMUAH XYpP33HA
3oxuMuUyynargax OaviHa. TyxalH HyTar A3BCrap, TanOan, 3ypBacbiH Xyp3a3HO XOT
CYypWH, Gapunra Ganryynamxuinr Tenesnex, Gapux, awmrnax seLag Heneenex
ra3pblH rafjaprelH Tepx 0anpan, reonoruiiH Tortol, (yn XepcHU Oyp3anadXyyH,
Tenes Oavparn, TdAr3punH DarpnanbiH HEXLeS, LMHX YaHap) MMAPOreonoriH
HeXLe, reonor BOMOH MHXEHeP-reoNorvMMH Y33rasN YN ABL, 33p3r Y3YYN3NTUAH
LOrLonbopbIr MHXEHEP FeONOTMMH HEXLB X OWATOHO.

VIHXeHep-reonory, reoTexHVKUH Cyaanraaraap Xyasp, aryynard dynyynar,
Xy4aac xyphac YynyynrunH OanranuiiH Hexuen A3x OONoH ycaap xaHacaH VeumnH
©aT 63X YaHapbIr TOAOPXONNOrY MU3NK-MEXAHVKMIAH LUMHX YaHapyyabir CydancaH,
OpAblH  Xypaac YynyyarviH MacCUBYYOblH WHXEHeP-reonorn, reoTeXHUKUNH
OHLJIOTYYA, T3AHWI aHM30TPON YaHap, XypPAac YynyynrMnH Havpnara, aH LaBLumm,
TEKTOHWK Xarapang aBTcaH Oamaan, TeKCTypbiH OHLIOTYY, KapcTad aBTcaH banaan,
ereplWNNMH OyC O3X 3BAP3M, MEH OphblH ONOOPNOATbIH aCyyAmbIr XYHOPYYIX
BONOX OPYMH YEUNH TeONOrMIAH NPOLLECYYabIr TOAOPXOUNCOH Banx WaapanaraTau.
TeKTOHWKNIAH Xarapnyym, aH UaBLUMA UXTIM Oycyyd, Yynyynar, XyApunH OyTnaraax
WWHX YaHap 0a TYBLUWMH, XxarapnyymblH [yyprardva, xarapnyyfbiH cyHan ©a
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YHanbIH [aryy yCHbl ypcran unp3x 60mnomX, MacCuBbIH CTPYKTYPbIH TOITOL, 33p3r
reOTEXHUKNH HEXLeNA OHLIoW aHxaapan XaHayynax WaapanaraTau.

OnoH XMNUAH U3BASTWNATTIN HyTar A3BCMPUMH XyBbA XypAac HynyynrumH
TeMNepaTypblH FOPUMBIF, LU3BAMWAH 1334 0a A0OA XWN 33ar, XawncaH X3CryyaumiH
TapXanTblH X1 3aar 6a ryH, USBLST Xanax, MeH 3PraH Xenaex YeuH YynyynruiH
UMK WNHX YaHAPbIH 88PYNeNTUIT TOAOPXONICOH Oalnx ECTON.

[eOTEXHUKMWH OONOH  MHXEeHep-reoNorMnH  CydanraaHbl yp AYHL  YY’bIH
ManTanTblH TOFTBOPTOM OaWANbIH TaamarnacaH YHIM3 XUWXK, UN YypXarH XaHblH,
MOPreLrMnH HanyyruiH eHUer X 33p3r YHAC3H Y3YY3NATYYOWUAH TOOLOOHA
alwmrnax Matepvanyyabir bypayyncaH Oanx ectom.

Yr opabH AyyparT VWM axunnaraaraa  fBYyymx OyWM  MXKMN TEpRUnH
rMAPOreonorvnH 60N00L UHXEHepP-Teoor, reoTeXHUKMMH HexLens banraa aang
Ga 1n yypxam 6anraa 6on 3H3 TOPNUMH LUMHX OANANbIM TOLOPXOWMIOXA00 Y Aang
Ba vn yypxanH yoKMNT OONOH WMHXEHep-reonorn, reoTeXHUKUIAH HexXUenyyaunH
Tanaapx M343307MNAT aWUIax X3ap3arTan.

5.3. banranuinH xun (MeTaH, XyX3pT ycTepery r.M.) Oaiiraa Hb TOITOOrACOH
OpAYYLaL XWIH Harpnara 6a aryynra Hb OpAbIH TanbarH XaMx33H OOMOH TyH pyy
Tapxax OyM eepuNenTUiH 3y TOrTNbIM CyaancaH bavx ectom.

5.4. XYHW 3pyyn M3HA3A Heneenex Xy4uH 3yvnyyauur (yywruHg Heneenex,
eHIep LaLpar MOBXKWM, reoTepMUIAH HEXLeN X 33p3r) CyAanXk TOrTooCoH banx
ectou.

5.5. WnH> opayyAblH AYyparT yinaBapnanuiH GONOH OpOH CyyL-MPraHUM
30puynanTTal  oObeKTYyA, XOOCOH udynyynar (xepc)-uiH ©Oa  OasikyynanTbiH
xanaraneir Gavipnyynaxag awwrt MantManrym ©onox Hb TOFTOOrACOH Tanbawr
cymanx, TOLOPXOWX erex LWwaapanaratan. OPoH HYTIUAH X3P3rN33HWIA OapunrbiH
MaTepvanyyn Oanraa 3cax, cypamk 0Oauvraa oppablH Xy4aac ©ofoH aryynard
Yynyynruir GapunrsiH Matepvan GonroH awwurnax Gonomx bavraa 3cax Tanaap
M3[33/13/1 OrHe.

5.6. Te03KONOrMNH Cyaanraaraap Aapaax 3yWMnyyAUWr CyanaH TOrTOOCOH Oanx
Waapanaratad. YYHI: Xyp33n3H Oy opyHbl HexLen bananbiH (LauparuiiH TyBLKH,
ra3pbiH A33PX, ra3pblH JOOPX YC Oa araapbiH YaHap, XepceH Oypx3sy, ypraman
0a ambTaflblH WWM epTeHUMAH WKHX Gargan r.M.) Cyypb YTryyabir TOTTOOX,
TeneBnex 0Oanraa oObeKTbIr DapbX Ganryynaxag XypsnaH Oy OpuMHL Y3Yynax
XUMW, DU3NKUIAH HONeemnnnAr ypbadunaH (xypasnaH Oy opyHbl rasap HyTrviH
TOOCKWIT, YypXaWi, OBOONTOOC, MeH DasxKyynax YWnaBIpUIAH Xaaranaac rapax yCHbl
ypcranaac 6omx raspbiH A33px 0ofoH fLoopx y¢ Ba XepcHWin GoXMpaon, araapbiH
Goxvipmon r.M.) Taamarnax, VWNAB3IPM3NMAH X3P3ru33r XaHraxag Oanranmiid
Gasnryynaac aB4 X3parnax XaMx33r (OMH CaH, TEXHWKWWH 30pWynantrad yc,
VHAC3H Oa Tycnax ywnmpapnan sByynax, Xxy4aac Oa aryynary yynyynar, XUWrviH
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OYC XYAPUIH OBOOMTO XWWX3M X3P3rL33T31 ra3pyyn r.M.) TOrTOOCOH, YANYISNNIAH
WWHX Garpan 33par aloynbir YHINC3H, OOXMPANbIH 3X YYCBIPYYAUMH AMHAMUK
OONOH TAM3PUINH HENeeNNNIAH BYCYYANAH XV XA3raapbIr YHINCH Gangan 33par
XamaapHa.

BUONOrNIAH HEXEH CIPMINT XMAXTI XONOOOTOM acyyanyyabir LWMNABIPNIXIA
XOPCHUN OYPX3BUMIMH 3y3aaHbIr TOLOPXOWMNOX, C3BCMIP XYPACHIH arpoXMMUIH
Cyfanraar fiByynax, MeH Xy4aac XypAcCblH XOp HeNeeHWn TyBLWHT BONOH T3AM3p
[33pX ypramsbiH Oypx3BY yyCaX OONOMXMIT TOLOPXOMNCOH Bax EcTow.

5.7. Aryynard 60M10H xy4aac xypaac notop oue faacaH buetyyn yycrax banraa,
Oycan TOPAVIH AWM ManTManyyabiH X3BTALLYYL Oanraa TOXMONLONA TAr3PUIAr
CyonaH, VWNOB3PMAAMMH a4  Xonoormon, X3parndx  OONoMXWT — canbapyymbir
TOLOPXOVNICOH Gax LWaapanaraTau.

5.8. VIHXeHep-reoTeXHUKUAH  Xauryynbir  UHXeHep-reonorvnH  cyaanraaxsl
OYPANIAIXYYH X3CIT OPYYNXK aBy y33X Oa yyHWIAT bapunra XoT 6anryynantbiH cabiH
2019 oHblI 138 gyraap Tylwaanaap 6atancaH bapunra, 6GanryynamXminH UHxXeHepunH
CydanraaHbl HUATN3T YHOSCN3MNAH HOPM, BYPMUH XYP33HL X3P3rKYYIH3,

3ypraa. OpapbiH HeeUWiH TooL00son 6a GasnruitH yHaNr3

6.1. XeHreH LaraaHbl XyApUAH OPAbIH HEBLWMIH TOOL00M0N, BasnrviH YH3NM3
Xumxag, Yyn yypxanH canabiH 2015 oHbl 9 gyrasp capbiH 11-HuK egpuinH 203 ayraap
Tywaanaap 6atnargcaH “Awurm ManTManbiH Oasnar, OpfblH HEeUWWH aHrunan,
33aBap”-blH Waapanarsir bapumTanHa.

6.2. OpfblH HeBLUMAH TOOLOOMMbIN X3CAMWUAYYA3L aHruAaH Toouoonox 0Oa
HEBLMIH X3CIrLLMYYA Hb Jdapaax LWMHX Gananaap TONOPXOMNOrACOH DarHa. YyHA:

XVOPWIAH YaHap 6a TOO X3MXK33T TOAOPXOMNOMY Y3YYM3ATYYA Xalryyn XUAracaH
0a cynnaracaH 6amanaapaa Har vxun 6amnx,

[eonorMnH TOrTOLL Hb H3I WXXUA Oyloy XyApWIAH OWEeTyyaunH 3y3aaH, A0TOOA
TOrTOL, HaWpnara, Hexuen 6anaan, YaHapbiH YHOCOH Y3YYA3ATYYA, TEXHOMOMMIAH
LMHX YaHapyyOblH ©epYnent Hb H3r Mxun Byloy onMponuoo dawx,

XYAPUAH OUeTyyanAH DarpnanbiH 3NeMeHT TOrTBOPTOM, X3CT LW Hb CTPYKTYPbIH
Har 3nemeHTa (aTupaaHbl XUryyp, Uem, TacpantaT xarapnyyaaap xs3raapnaracaH
TEKTOHWKNIH Onok) OawplucaH Ganx,

OnbopnonTbIH YyN-TEXHUKUAH HEXLN Hb HIM MKW DanXx.
XYAPWIAH OrLoM yHanTam GUeTyyaunH yHanblH faryy TOOLOONbIH X3C3MLWNYYANAT
ManTanTyyn 3CB3/ LOOHOMYYAblH FOPV3OHTYYyAdap, CyHanblH Aaryy Hb XaWryynbiH

LiyraMyyaaap HeeUMWr —alurnaxaap TeneBneceH  [apaannbir  Xxapransad
TyCraapnacaH OavHa.
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XyapvnH BUeTyYa, XYAPUAH TEXHOMOMMIAH TepyYAUAH OPOH 3aiH OanpLUMbIH
X3n63p Aypc (reomeTpxxmnnT) 6a xyp33 xs3raapbir TOrTOOX GONOMXKTy 60N HEeLMIH
X3CMWNA 43X XYAPUAH HEeUMMH YaHap 0a TOO X3MX33r reoctaTUCTVK apraap
TOOPXOWHO.

6.3. HeelUMH TOOLOONONA X6HreH LaraaHbl XYLPWUWAH OpAyyAblH OHLOMMAT
WN3PXMIAN3MY [apaax HIM3NT HEXLIYYAWIAT TOOLOX 33X Waapanaratan. YyHA:

Batran (A) 33parnanuiH Heeumnr | OYNrMAH OpAblH HAPUBYMAH CyanaracaH
X3C3IT TOOL,00SHO. X3CIMLUAMMH XUAWIT 36BXOH ManTanT ba LLoOHOroop xs3raapnaHa.

Onbopnox Oyn opaoa awmrnanTbiH Xanuryyn 600H yynbliH 631731 ManTanTbiH
aXJbIH yp AyHM3p onbopnoxon 63nTrax Garraa 6onoH 63n13H OONCOH HeeLMAr
MeH 0aTTal 33p3rNaa3p TOOLONHO. batran (A) 33p3rnafuiH Heel, Hb MoHron
YncbiH “AWwnrt ManTManbiH 6asnar, opablH HEeLMIH aHrnan, 3aaBap”-T TycraracaH
GaTTar 33p3r3NMNH Heeue[ TaBWUrhax LWaapanaryyabir OypaH XaHracaH OanHa.
XanryynbiH axnblH yp AyHr3p | OynrvnH oppon 6atTav 33p3rnan3sp TOOLOOCOH
HEBLMIH X3MX33 Hb 0NOOPNOX YMIAB3PUMH aHXHbI XBPeHre OpYyNanTbir HeXex
XyrauaaHa, Xypanudxymu, xaMxa3Hun Heel, OalHa.

Boouton (B) 33parmanunH Heeuwwr | 6a Il OyArMAH OpAbIH HapUMBYNaH
CyanaracaH X3cart TOOL00JHO.

X3COMWAUNH XUAWAT ManTanT Ga LLOOHOroop xsi3raapnaHa. XyApuiiH OveTuiH
3y3aaHbl ©6pYNenT, YHACH aWwWrT OypaBIPUMAH TapxanTbiH 3yW TOrTON 33p3r
OPAbIH TEPXMWT TOLOPXOMAOMY YHACIH Y3YYI3NTYYL, YYN-reonorniH HeXUaMmur
camTap Cymanx TOrTOOCOH Hexueng OOomMTOM 33P3rM3NUNAH XUAMWUE Xsi3raapTan
3KCTPANOAALBIH XYP3I3HL TOrTOOX OOSHO.

Onbopnox Oyn opaond Heeuunr TOAOTIOH XWX Oalraa rymusax Xawryyn,
alWnrnanTbiH xanryyn 6onoH yynbiH 631TrN ManTanTbiH aXnblH VP AYHM3P MeH
BoamTO 33p3rN3N33p HeeL, TooLooNHO. boauTon (B) 33parnanumiiH Heel, Hb MoHron
YncbiH “AWNIT ManTManbiH Oasnar, opablH HOeUWH aHrnan, 3aaBap”-T TycraracaH
TYXalH 33p3MM3NUNH HeeLea TaBUraax Wwaapanaryyabir OypaH XaHracaH OawiHa. |l
OYArUAH OpLOA HEBLWMNH AMAN3HX X3CTUAT BOAWTON 33P3rN3M133P TOOLOOSHO.

BonomxTon (C) 33p3rNM3NniH HeBLMIAT OpAbIH XalryybiH TOPbIH HAMTPaN Hb
MOH 33P3MM3NUAH HEBLUMAH Laapanarbir XaHrax X3MX33HA, XYPT3N HArTapcaH
X3C3IT TOOL0OJHO.

BONOMXTOM 33p3rN3133p HeeL, TOOLOOMK OyW X3CTWMH Xanryynaap TOrTOOCOH
M333713/1, YP LYH Hb OpAblH HAPUMBYMACAH CyAanraa XMMCIH X3CTUIAH yp AYHr3p,
3CB3N onbopnox Oyn opaod awuMrnanTbiH yp AyHrp 6aTanraaxcaH 6anHa.
BONOMXTON 33P3M3NNNH HEBLMNH XUAMWT Te0CTaTUCTUK apraac rafiHa XauryyrbiH
ManTant, UOOHOrWWH yp AYHA TynryypnaH oOpAblH FEONOrMWH TOrTOL, aLMIT
OYpABIPUAH TapxanT, XYAPWUAH OueTMnH 3y3aaH Ga MopconornnH eepynenT,
reoV3VKMWH CydanraaHbl yp AYH 33PMMWr Xapran3aH 3KCpanonsublH apraap



AWNrT ManTManbiH 6asinar, OpAblH HEBUMIH aHrUAIbIr
XOHreH uaraaHbl OPLAOA X3P3rfax apradnsicaH 3eB1eMxX

TOOPXOWIHO.

Bonomxton (C) 33p3rmanuiH Heel, Hb MoHron YnceiH “AWKrm MantMarbiH
Gasnar, opablH HEBUWMWH aHrunan, 3aaeap”-T TycrardcaH TyXalH 33parn3nuiH
HeeLe[ TaBMraax Waapanarsir xaHracaH 6anHa.

Il OYNrMAH opaoa HeeUMH AWAN3HX xacrvir bonomkTon (C) 33parnanssp
TOOL|00JTHO.

WnpyyncaH 6asnrviad (P,) yHanm3r LeeH TOOHbI ManTanT 6a LloOHOroop H33C3H
XYOPUAH OWeT3d, Heel, TOOLOONCOH X3CITLUMYYATIA 3airaa OpLMX  XYAPUIAH
OreTUiH 3axbiH BONOH ryHUY X3Cryyasa erHe. npyyncaH Gaanmnin (P,) yHanrs ery
Ganraa X3CArWANAH XUAWIAT OpAbIH FEONOTMIH TOrToL, reodU3NKNAH CyaanraaHbl
aXIbIH VP AYH 33p3rT TynryypnaH GONOMXKTOW 33p3rN3A4 X3P3rN3CH XanryynbiH
TOPbIH HATTPANbIr OAPUMTNAH, 3CBIN TYYHWUIT CUMPIMKYYA3H, MEH SPAUNH LWaTaH
TOITOOHO.

6.4. OpAbIH reonorMiiH Heewen TyAryypnaH TYYHAMT onbOpNox TEXHWK SAMMH
3aCTUAH  YHASCIAMIT OONOBCPYYNHA. DHIXYY YHIICI3M33p 0N00PnoX YyypXxawnH
xs3raapt OarTax 6arnraa, onbopnonTbiH Xasraan 6a GoxMpanbIr TOOLCOH reonornnH
HEBLMNH X3CTWIAT YNABIPNINMMH Heelse XaMaapyynax bereef yvnaB3pnanvmnH
Heeumnr OGatnaracaH (A'), maragnacad (B') X aHrvnadH [fapaax Lluaapanara
XaHracaH Oavixaap “AwWWrT ManTManbiH Heel, GasnrMMH aHrunansiH 3aaBap”-T
TyCracaH.

batnarpgcaH (A’) yMnaBIpnaMAH Heew,. XauryynbliH axiaap TOrTOOrAcoH
Gatran (A), GoawTon (B) 33p3rMaNWMIH reonorvnH Heeued TynryypnaH yymbiH
YANABIPUMH TEXHMK, TEXHONOMMNH COHMONT, TOOL00, XYAPWUWH TEXHONOTUIH WWHX
YaHapbIr YWUAABIPANAH TEXHONOTNAH TYPLUMATBIH TYBWMHA CYANaH, UHXEHepUIH
WA, Ganranb OpYMH, XeAeNMepunH alynry barman, apyyn axym, 3px 3yn,
XYHUM Heel, yaupanara 30x1MoH Ganryynant, 034 OyTau xaHramx, HUMMaM, axym
YWNYUAr3, 3OMAH 3aCTUAH VP alUrMiH TOOL00, DONOH XONOOrAoX XY4YWH 3YWUANIAT
HapWMBYNaH TOOLCOH “AWNIT MAaNTManbiH OPAbIr AWWrNax TeXHWK, SAUNH 3aCTUnH
YHI3CN3N"-33p TOrTOOCOH DaliHa.

MarapnacaH (B') ynnaBapnanunH Heew,. XauryynblH axmnaap TOrTOOrAcoH
6oauton (B), GonomxTton (C) 33p3rN3AnMH reoNorvine HeeLep, TyAryypnaH yybiH
YANABIPUMH TEXHMIK, TEXHONOMMNH COHOMT, TOOL0O, XYLPVWH TeXHOMNOTUMH LWNHX
4aHapbIr YWUAABIPANAH TEXHONOTNIAH TYPLUMATBIH TYBWMHA CYANaH, UHXEeHepUnH
Wwnnodn, Ganranb OPYMH, XeAeNMepUnH aloynry arpan, 3pyyn axym, 3px 3yu,
XYHUM Heel, yaupanara 30x1MoH Ganryynant, 034 OyTau xaHramx, HUMMaM, axym
YVNUMAM3, 3AUAH 3aCTUAH VP alMMH TOOLL0O, DONOH XONOOrAoX XY4MH 3yMAUNAT
HapUIBYNaH TOOLCOH “"AWNIT ManTMalblH OPAbIr alUWINax TEXHWK, SANAH 3aCrunH
YHI3CN3N"-33p TOTOOCOH DalHa.

6.5. Onbopnox Oaviraa opayymnan Xepc XyyncaH, 03nTraracaH, 63n3H OoncoH,
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MBH YynblH Uyn 0a O3ATrn ManTanTyyAblH XamraanantbiH Uyn Aaxb XYAPWMH
HEBLYYAMMT  T3AMPUNH  CydanraaHbl TYBLWHI3C Hb XamaapyynaH Xapransax
HEBLMIAH 33P3rN3N[ aHTMK, TOOLOOMLIM Hb XMIH3.

6.6. YCaH caH, OMH caH Oyxui rasap, ron MepHYYA, XYH am OpPLIMH cyyaar
raspyyn, Gapunra Ganryynamxyyn, xefee ax axymH oObekTyyd, AapxaH Laa3aT
raspyyn, GavranuiH, TYYXMWH 0a COENbIH AypcranT raspyyAblH XamraanantbiH
Oycyymsn Ganraa xyopwvWH HeeuWr GaTancaH XMWMMAH [aryy TOOLOOMXK HeseL
BasnarT xaMaapyynHa.

6.7. Onbopnox Oavraa opayynal eMHe Hb OypTraracaH Heeuuwnr OypsH
onbopnox 0Oanraa 3CXUNT xsiHaX OOMOH LUMHIZP TooUooNX 6anraa HeeUMH
YHIMLUAWIAT TOOLIOOMIOXA00 XaWryynaap TOrTOOTACOH HeeL, XYAPWUAH OneTyyauiH
GanplwnblH Hexuen, xanddp Aypc, 3y3aaH, A0TOOf TOrTOL, AW OypABIPUMH
aryynrsiH M3O330AUAr 0nOOPNONTbIH yed TOrtoorgox Oanraa Oawpantan Hb
TOTTCOH XYPMbIH Aaryy XapbLyynanT XUnx y33x 0arx ecTom.

XapbLyynanTblH MaTepuanyyfas eMHe Hb yncbiH Ganryynnara GypTracsH 6a
XacanT XMNCaH (TyyH33C onbopnocoH 6a xaMraanantbiH Lynf YIACH) HeeLyyAnAH
Xvn 3aaryyf, 6atnarfaaryy rax xacCaH, Heel ecreceH TanbanH XWn 3aar, MeH
YNCbIH HeeUmnH BanaHcap OypTraracaH HeeuwMiiH Tanaapx M343303n (TyyHWA goTop
OMHO Hb OYPTMArACH HEeUMIH YNA3rA3N), HEeeUMH XWN 3aaryyabir XapyyncaH
barx waapgnarata. OpAbiH X3MX33HA OyXan4 Hb OOMOH XyApwAH OueTyya,
HEBLMIMH 33p3rN371 OYPUH HEBLMIH XBAeNreeHMN XYCHIIT XMNCIH OaiHa. XaccaH
HEBLMIH XYPI3H [3X Xya3p Oa MeTannbiH OGanaHc, SpA3c OasnrMiH MIPraxXUnH
3eBnenuinH (36M3) xypnaap x3manuak OypTracaH HeeuunH TyMU33X Xanryynaap
rapcaH eepunenTuir TycracaH Oavx x3parta. Onbopnont, T33B3pN3ATUMH SBL
[axb Xaargan, OyTarmsxyyHUW rapu, XyLpWAr OOMOBCPYYNax VeWMH Xasrambir
Y3YV/IH3. XapbLyynantbiH Yp AyH Hb OPAbIH YyN-reonornmH HexUIyyaMnH Tanaapx
e6pUNeNTUNT XapyyncaH rpadukTan Ganx LWwaapanaratan.

X3pB33 XaWryynbiH M3A331YY4 Hb onbopnontoop byxanad3 batnargax OGarean,
3CBIN 0ara X3MX33HWIA 36pyy rapCaH Hb YymblH YANABIPUNAH TEXHUK-IONAH
3aCTUMH Y3YYN3NT3a Heneenexryn barean xanryyn 6a awmnrnantsiH M3O33YYANAH
XapbLyynanTaf reonorn-MapklenaepuinH TOOLOOHbI VP AYHIYYAWUAT awurnax
bonHo.

AWNIT ManTMarblH TyCrai 3eBLISOPeN 333MLUUMYUIH Y33 barraaraap SbM3-
VIAH Xypraap X3M3LUx OYpTracaH XyOpuiH Heell 6a YaHap Hb OpAbIH alMINaNTbIH
aBUan Oatnargaxryn Ganraa 6on emHe Hb 0aTancaH X3aMXMUrOdXyyHyya OOomnoH
HeeLe[ 3acBapblH UTMMLYYPYYL Opyynax Waapanaratai bereef rynussx, HIMINT
Xanryyn 60onoH alnrNanTbiH XanuryynbiH M3A33M17133p HEeLMIAH TOAOTION TOOLL0OMbIF
OAXMH XUAX, 3HD axnyyablH VP OYHL ONMXK aBCaH VP AYHTVAH YHIMLAUAT YHINIX
Waapanaratak. XapbLyynanTblH VP AYHA XWMACIH AyH LUMHXUAM3r OypTryyNCoH
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HEOUMAH TOOLLOOHbI  X3MXMUIAdXYYHYYA (HEeUMH TOOLOOHbI Tanbal, awwurT
OYpABIPUNH aryynra, XyApUMH OUETYYAMNH 3y3aaH, XYAIPXMUATUAH UTMNLYYPYYA,
33M3XYYHUMA XKMH T.M.), HESLYVA, XYOPWUMH YaHap Hb MyWL3dX Xawryyn OOnoH
onbopnoNTbIH LYHA X3PX3H 66PUNerACeH TOO X3IMX33r TOITOOX, SAr33p 66pHnentyya
rapax OONCOH WanTraaHbIr Tannbapnana.

6.8. CyynUrH XXUNYYOSL XYLPUAH OPLYYAbIH HOSLWMIH TOOLOOMNbIM XMAXAII
cynanx Oavraa LWMHX YaHapyyablH (awwrt OypaBIPYYAWAH aryynra, XyApUnH
OrTNONYYAbIH 3y3aaH) OPOH 3alH TapXaTbiH 31 TOITIYYAbIr CyANaxaf reocTaTucTuK
3arBapunasibliH aprbir ©PreH X3parnax OONCoH.

FeoCTaTUCTVK aprbir X3P3rNaX34 YP AYH Hb TOLOPXOM X3MX33r33p XaWryyblH
aHXAary M3I3UAH TOO XAMX33 0a YaHap, XaWuryyn XWWrAcdH TyxaH OpAablH
reoNoOrMnH TOITUBIH OHLIONT (TOOLLOOHBI X3MXWIAIXYYHYYAMAH TapXanTbliH 3yi
TOMTNYYA, TPeHA-XaHanara 06a aHW3TPOMbIH LUMHX, CTPYKTYPbIH XU/ 3aaryyabiH
Heneenen, 3KCNeprMeHTan BapMOrpaMMyyabiH CTPYKTyp 06a YaHap, XalnTbiH
SMNUNCOMABLIH XAMXKMIAIXYYHYYA T.M.) TOXMPYYNaH XWAX aHXdard ererayyamiH
AVH WWHXMAr3 Oa 3arsapunarbiH apradunanyyaran xonbooTon. [eoctaTucTuk aproir
alinrnaxap xauryynblH OrTnonyyAbiH TOO X3MX33 0a HAMTPan Hb MHTEPMONSLNIAH
OHOBYTOW TATWWTIANMIAT YHOSCIIX3A, XaHranTTav (Xoep X3MXK33CT 3arsapynang
XanryynbiH X3A3H apBaaC AOOWrYM OrTIOoNYyA, TypBaH X3MX33CT 3arBapynang
Garafaa X343H 3yyH COpPbUONTLIH Yp AyH) Oalix Waapanaratan.

OpOH 3alH XyBbA XyBbCaMTrav WWHX YaHaPyyAblH CyAanraar HapurBYnaH
cyfancaH X3Cryyadn XUAXMIAT 3eBNex OarHa.

BapvorpaMMbIH  TOOLOOMBIN  TOM  X3MX33HWA 3PA3CKCH Oyc Xan03punH
OpAyyAan VN yypxanH Meperuervini eHopeep TOrTOOCOH YpT Oyxuin OynarnacaH
copblyyaaap, X3pB33 OYN3rnacaH copblyynaap 60Coo0 eepunentuiH cyfpanraar
XWX BONOMXIYI Yef, COPbLNONTBLIH OrTnonyyaaap (MHTepBanyyaaap) XmmHa.

OpablH X3C3MAUMH reocTaTUCTUK 3arBapbir 6anryynaxaaa TOOLOOMbIH SHMUAH
X3CIMUAMAH Oark OONOX XaMIUMH WX X3MX33r Tenesnex Oarraa onbopnonTbiH
TEXHONIOT00C, XaMrUH Gara BONOMXUT X3MX33r (yypXalH XaMruiH Gara HIrk
X3C3MWNM) XaWryynbiH TOPbIH HATTPanaac (SHMMMH X3CIMUAMIH TanyyablH X3IMX33
Hb XaWryynbiH TOPbIH AYHAAX HAMTPanbiH A6peBHMIA H3r3C (1/4) Bara) wantraanaH
COHIOHO.

HeeuuniH TOOLOONNbIH Yp AYHr Aapaax Xoep Oamanaap y3yymk 6onHo. YyHa:

Har viknn T3HLYY YWIM3CH X3CIMUAMAH TOPOOP TOOLIOONOXA00 OyX 3SHMMMH
X3CAMUNIP  KPUTMHIUAH — OUCMNEPCUMAH  YTTYYAbIHX  Hb  XaMT  TOOL,OOSIbIH
XIMXKMIOIXYYHYYAMAH XYCHIIT 30XMOX,

[eoNorMnH TOMOOXOH X3C3TLLM33P TOOLIOO XMWXADD X3CArWMA OYpUIAr OpOH
3aMa xonbox, HeneennMnH ByC3a OPCOH COPbLIbIH XarcaanTbir XUNCIH Banx.
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TooH ereranyyaniH Gyx MaccuByyabir (COPbLONTLIH ereranyya, copbl, 60oH
XYLPWUAH OFTNONYYAbIH KOOPAMHATYYA, CTPYKTYPbIH (YHKL-BaprorpamMmmMyyabiH
OVH  LWHXWAM3HUA  UNBPXMANNYYA, T.M.) 3KCNepTu3 xunxag Oonomxron 0Oa
XaMIrUAH TYr3M31 X3P3rN3raa3r NporpamMMblH Lortonoopyyabir (Kuwa3 He Excel,
Access, Surpac, Micromine, Leapfrog r.M.) awwurnacaH yp AyHr33p TaHWALYynax
Wwaapanarata. CUCTEMYMNCIH AaxwH  YYCrIATYYA, TPeHAyYZA, BapuorpaMmyyn
OONoH Bycam XAMXUIAIXYYHANT AVH LXHXMATD XUACH Bonood, OUYMIiaN XMNCIH
Gananaap TaHUNLYYyHa.

HeeunnH TOOLOONNbIH reoCTaTUCTUK  apra Hb  TOOLLOOMMbIH - X3CIMLLUAYYA,
XYOPUAH OMeTyya, OpAbIH XAMX33HA OYX3N4 Hb rOLL eHAep aryynratav CopbLyyabIH
HeNeenMAr Garacrax OHUTOV apryyf X3p3rnafryiradp XeHreH uaraaHbl AyHOAX
aryynroiH XaMrH CaH YH3NIM3r TOrTOoX DONOMXMIAT eraer, Mall HUAAM3M Xan03p
Aypc 6a 4oTOOA TOrTOUTOW XYAPWMH OMETYYAWAH XYP33 XWN 3aariir TOrToOXof,
rapax angaar Oyypyyngar, opfblH 0nbopnonTbiH TEXHONOMMIAT OHOBYTOW GONrofor
M y33X OONCOH Y HeeL, OOACOH reocTaTUCTUK apra Hb TYYHUIAT X3P3rN3Xa[ Wwanrax
bonomxTon Barx, opablH reonorvH TOMTLBIH OHLIOIT 3axmparacaH Ganx ectom.
FeoCTaTUCTMK 3arBapynanbiH 6a YHINM3HUW yp AYHTYYAWMNAT Teneenex YafaapTtan
X3CTYYO34 YNaMXKNANT apraap XMMCIH HEeLMH TOOLOOMbIH VP AYHT3M XapbLlyynaH
OVH LUMHXWNAMS XUACH Banx XaparTan.

6.9. HeeUnIMH TOOLOONNBIF NPOrPaMM XaHraMX aluriaH KOMMbIOTEPI3P XMIAX
ven aHxgary M3a3nnyyaunr (XanryynbliH ManTanTyyabiH KOOPAMHATYY, Xa3annT-
VHKNMHOMETPUWH ereranyya, Xun 3aarvnH eHOepXUATYYa, COPbLNONTLIH Yp AyH
r.M.) Y33X Lanrax, 3acBap Xuix OOMOMXKMII XxaHracaH, 3aBCapblH TOOLLOOHYY ] Oa
GanryynantyyabiH yp AYHIYYA3A OKUWMMIAH faryy snaracaH XyApWiAH OrTionyyabiH
Xarcaant, YANABIPANMAH XYOIPXUATUAH XN 3aar ByXMM reonorvinH 3yConTyya
Ga nnaHyya, x3BT3 Oa OOCOO XaBTrav Aaxb XYAPUMH OMETYYAUAH NpOoekuyya,
X3CArLUAYYA, Mepreueryya BonoH 3yCanTyyaMMH TOOLOOHBI X3IMXKMMAIXYYHYYLNAH
Xarcaant) 60100 HeeLMH TOOLLOOHbI HIFACIH VP AYHA Wanrant Xunx 6onoMxmunr
XaHracaH 6awx écton. lapracaH GapumT Buyryyn OONOH KoMMbloTep alumriaH
XMC3H rpachnkyy Hb 3H3 TOPAUMH BapUMT OUUryYAMNH LWaapanaryyabir XaHracaH
Banx ectom.

6.10. darangax awwrt mantmanyyn ©onoH awwurt OypaB3pyyauAH HeeuUWnH
TOOLLOOMNNBIF XONOOrA0X BapUMTaX UPCIH XYPMbIH AAryy XUIAH3.

6.11. HeeumnH ToouLoOMON Oyxui TawnaHr Yyn yypxan, XyHL YWNOBIPWNH
cangpiH 2018 oHbl A/20 pyraap Tywaanaap OatnaracaH “Awwurt MantMman 3pax,
XavX, alnrnax yun axunnaraaHbl Xxypam”-biH aaryy 60noBcpyynHa.
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Oonoo. OpablH cyanarpcaH Gangan

AWNIT ManTManbiH opg, (TYYHUIA X3C3r)-bir cyanaracaH Gamanaap Hb Yyn
yypxavH camabliH 2015 oHbl 203 ayraap Tywaanaap 6atancaH “MoHron yncbiH
alNIT ManTManbiH Heew, OasnrMH aHMUANbIH 3aaBap”-biH Aaryy YH3Mr3 erceH,
XaWryyn XUATACIH MX aHrUAHa.

YH3MM3 erceH opabiH CyanaracaH 0ananbiH TyBWWH Hb TyxalH 0ObekT [133p
XaWryynblH axun xunx OonoMXunr ToORopXomnox Oon Xamryyn XMMAracaH opmbliH
XyBbA, VUNOABIPUIH apraap onbopnoxod 63n13H 6anansir TO4OPXOMITHO.

7.1. YH3M3 XUUTACIH XOHreH LaraaHbl OpayYyAad XMUTACSH reonorn-XxanryybiH
AKMbIH VP AVHA XaWryynbliH aXsblH ye LaTbir fByynax Waapanara Oavraa 33X,
OpAbIH YMNABIPMANNAH OONOMXKMT YH3 USHUMH TyXal acyyanbir TOAOPXOWNOX,
OPAbIH EPOHXMI X3IMX33I TOFTOOX, AapaarvinH xamryyn O0MoH TyyHIIC ynamxnaH
onbopnonTbIH axnyya ABYYNax YHAICN3NTIV X3ITUAH TONeBTIM X3CTYYAMNT AnracaH
Banx éctom.

HeeUMMH TOOLOOHA X3P3rN3X >KMWIMNAH  Y3YYN3ATYYAMNT LUMHIZP HI3MACH
OpaYYAbIH YHINM3HUMA aXNblH VP OYHMMAH Tanaapx TawnaHryyaan YHA3CNANTAM
OONOBCPYYNCaH XanryymbiH Typ XULLMMAH ypbadnncaH TI3Y a33p cyypwnaH, Byx
OPZblH X3MX33H[, OONOH TYYHUM X3CTUMH X3MX33H, OpAblH YPbAYMICAH reonoru-
SANAH 3aCTUNH YHIND XXM, XaHranTTal XaMX33HL, TOrTOOCOH Banx écTow.

OpAblH 0nOOPAOATLIH apra, CUCTeMyya, ONOOPAOATEIH OONOMXUT X3IMXKIIHUN
Tanaapx TeCeennyyAWMMr alWrT ManTManblH - Xauryyn, alWrnanTbiH - Tycrau
36BLUGOPSSNT 333MWMMY XU TecTa Ganpgang YHAICIIH HWM33L TOMCrOCOH
Ganagnaap yYHEICN3H3. Tyyxui 3amnr OypaH ryMudd awwuriax ToOLOOTOMroop
GasKyynanTbiH TEXHOMOMMH OyayyBY, OYTI3IrAdXyyHUA GonoMxuT rapy, 6onoon
YaHapbIr N1abopaToOpPVMH TEXHONOTUWH TYPLUMATBIH YHACOH [33p TOLOPXOMIHO.
Ynnagapunr banryynax Kkanutan 3apanyyn, OyTaarasxyyHuin eepunH epter 0O0NoH
SAWVAH 3aCTUAH Oycad y3YyMaNTyYAWMAT afuiTraH XapblyynantbiH (MXun TecTan
©ananbiH) YHACH A33P TOMCTOCOH TOOL0Or00p TOAOPXOMIHO.

AWnrT  ManTManbiH - OpAyyAbIH YWNABIPNMAH a4 XONOOrAMbIH - YHINM3
XVINX3A, YYNbIH 0NOOPNOX YMNABIPYYAMAH BOMOH aXyMH-YHAHbI YCaH XaHraMXUIH
acyyanyyabir 0400 alWmrnax barraa, xauryyn xMnracsH 6onoH bycag Gonomxut
3X YYCB3p [33p CyypuwnaH ypbadvncaH bananaap TycraHa.

OpayyAblH alWMINanTbIH YA aXuinaraa Hb Xyp3snaH Oy opunHA y3yymk 6omox
HONeeNNYYAMNT HIM OYPUI3H aBY Y33XK YHIMH3.

YH3MM3 XWMAMAC3H OpAYYAbIH XYAPUAH OMeTyyamnH xanbsp aypc, OoamchbiH
Havpnara, XyopwvnH OasxyynanTblH TeXHOMOMMMH OyayyBYMMr  OONOBCPYYNax
HapPWMBYMNCAH CyAanraar XuMx 30pUAroop TyPLUMAT-YANABIPAAUIAH onbopnonT,
OONOBCPYYNANT XWX OONHO. YYHUAT OpAbIH WX3HX X3CTUNAr Teneenx 4Yaaax
WWHX YaHapTal, OPHAOA XaMIVMMH TYrdM3N XYAPWUWH OWeTyyaunr aryynca
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X3CTYYA 93P 3 XUM33C UAYYIYIA XyralaaHa MIpraknuiH XaHanTbiH OanryynnarbiH
36BLUOOPENTINMIP XaWryynblH Ye LWaTHbl aXIblH TOCAWMMH XYP33HL SABYY/Ha.
DH3 aX/blH XaMx33 6a xyrauaar MoHron YncbiH 3KONoru, TeXHONOMM, LeMUMIH
acyyaan xapuyucaH M3praxannH XsHanTbiH Ganryynnaryyaran ToXMponuUcoH banx
ectort. TypwunAT-yMNABIPAINAMIAH 0NOOpNoNnT, OONOBCPYYNaNTLIr ABYYNaX 3anLLrym
Wwaapanara Oaviraar TOQOPXoV TOXMONAON OYPT Hb TyyHWIA 30pnaro 0a LWMMABIPNIX
acyyanbir TOROPXOMX YHIAICNICH Oawix ecTom.

TypLUMAT-YUNABIPASAMIAH onbopnonT, GONOBCPYYNANTLIr XYAPUIH BUETYYANAH
reoNorMinH TOrTUbIH OHUMOryyA (goToon TorTol, 6a xanbap AypcuiH eepynent),
0nOOPNONTbLIH YYN-reonorMitH 0a yyn-TeXHUKUMH HexXLYYa, Xyapuir onbopnox ba
Basxkyynax TexHonorvir (XyapuiiH 6anranuinH 6a TeXHONOTVIAH TOPAYY, TIAr3PUIAH
XOOPOH[bIH XapbLuaa, basxurhax OHUMOryya, xarac YWNABIPMNUNH TypLIMNTYy S
r.M) TOAPYyNax 30pvnroop sByyfHa. DAr3p acyyanyyasr, XYApuniH OueTyyamir
HUN334 TyH Oereep ypTTaMraap HI3IC3H MANTanTyyd XWMWMCIH yed N WWNABIPAIX
Gongor. SH3 TYPLWMNTLIH AXJbIF ALWWIT ManTMansiH 0nbopnonTon WKH3 apryyasir
HIBTPYYNI3X Yed, Tyxannban mx 06a Gara ryHW cynapy CUMPIMKCIH, CIBCTIPXKCIH
XYAPUIT LLOOHOTOOP raprax aeax, XYAPWMH YNamxnant Oyc WwH Tepnyyaumr
onbopnox yen fByynHa. TyyH33C rafgHa TOM, Mall TOM OpAyyAbIr 333MWMX yen
TOM (habpukyyn OapuMxblH ©MHS, XKMXMI X3IMX33HWUIM Oasxyynax (adbpukyynan
BonoBCPyyNCaH TEXHOMOMMH OyAYYBYMIT TYPLUMH 33X CaVXpyynaxbiH Tyng
ABYYIHa.

7.2. XaWryyn XMnUCaH opayyasir YNABIPA3AUAH 3pranTaa opyynax Hexunyya 6a
X0NOOraoX XYPMbIT X3p3arKyynax, TO3Y OonoBCpyynaxan X3p3aru3aTan, XaHranTram
M3I33NNMIAT aBaxblH Ty, MeH YynblH 0n0oOpnox ymnagapuir Gapbx Oamryynax
aXNbIH Tecen OonoBCpyynax, TMAM YANAB3PYYASL LUMHIYMRN XWUWX3L 30pUynaH
OPAbIH HEBUWAH X3MX33, XYAPWUAH YaHap, TEXHONOTUWH y3yyNanT, onbopnonTbiH
TMOPOreonorvinH, Yyn-TEXHUKUAH ©0a 3KONOTWMH  HEXLYYAWAT  LLOOHOTYyaaap
OONOH yynblH ManTanTyygaap cyfancaH Oavx €cTor. Xauryyn XMWracaH opayya
Hb CyAanraaHbl TYBLUHI3P33 Aapaax Waapanaryyabir XaHracaH 0amx ecton. YyHa:

OpfiblH reonornmH TOTTUbIH HUAAM3N OananbiH OyNarT TOXMPOX 33p3rnang
HOBLIMMH UX3HX X3CTUNT aHrunax DonoOMXMUIAr xaHracaH Danx;

AWNIT ManTManblH YANAB3PNINMIH Tepnyya 0a COPTYYAbIH TEXHONOTUIH LUMHX
YaHapyyabIr YUNABIPANMIAH a4 xonboraon erd bamraa Oyx awurt bypasapyyaunr
HUMT[, Hb raprax aBax 6askyynanTbiH OHOBYTOM TEXHONOMMIH Tecen 6onoBCpyynax,
YANABIPAINMNH Xaaranbir alWmriax YArASAUAT TOQOPXOMIIOX, TIAMIPUNAT XaMIUH
OHOBYTOV Xaaranax xyBunoapbIr HOXLIMIAT XaHrax TYBLUMHL, HapUBYNaH CyanacaH
Danx;

XamT opLUMX Oarraa awurt ManTManyy, almrr OypaBapyyA aryyncaH oypanyya
Tyxannban, xy4aac xypaac, ra3pblH JOOPX YCbir OPONLYyynaaa TIAr3pUNH HeeLnr
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TOOLL00JIOX, TAMIPUNAT XULIMIAH YHIOC3H [133p reoorniiH Heeles, 3CBan basnart
XaMaapyynax, T3AMPUMAH TOO X3MX33 OONOH awmrnax OonoMXWT YUrR3AMIAT
TOLOPXOMIK DOMOX X3IMXKIIHL, XaHranTTam Cyfank, YHINCH Oanx;

fMaporeonory,  WHXEHep-reonork, reokpuonoru, — yyn-reonorviH  OONoH
Ganranunt Bycan HEXUNYYAMMT YymbiH aXblH aoynryn Oangan, Ganranb OpyHb
Tanaapx Xyysb TOrTOOMXYYAbIH WaapAnaryyabir TOOLOH Y333 OpAbIH 0100pnonTbIH
Tecen OONOBCPYyyNaxad XaHranTTak Oavx XIMXK33HUM HapUMBYNanNTan cypancaH
Banx;

FeONOMMIAH  TOITOL, XYAPWAH OWeTyyauiH OarpnanbiH - Hexunyya, X3noap
LYPCYYA, HOOLYYANNH TOO XaMX33 0a YaHapblH Tyxar M3L33MAYYANAH YHIMLAUNT
OpAbIr Oyp3H Teneemx Yagax TOrTOUTOM X3CryyA [33p HapUMBYWUICAH aXun
XX DaTanraaxyyncaH Ganx 6a UAM X3CrH Xamx33 0a Garpnansir TOQOPXOM
TOXVONA0N OYPT OpAblH FEONOMMIAH OHLTONYYA3ac XxaMaapy TOAOPXoMcaH bawx;

Opabir 0nbOPNOCHOOP XYP33N3H BYM OpYMHA Y3yy/K DONOX Heneennunr asu
Y3334 TaaMarnax 0arraa KOMOruMH ceper yp AaraBpyymblH TYBLUMHT Oyypyynax,
3ainyynax Tanaap 30XvX 3pX 3yW, CTaHAAPT, HOPMYNONbIH GapuMT OUYryyATHM
30XMLLYYNaH 36BNOMXYYLNNT 6rHe;

HeeunnH  TOOLOONONA  X3P3MN3X  XKUWIMIAH - Y3YYN3ATYYAUUT  YHIMLWWIAH
Liaapanara xaHrax TyBLUMHA, OPAbIH YNABIPA3NMIAH a4 xonborgon 6a Macwtabsbir
TOLOPXOMMK 00NoX BONOMX ONFOCOH TEXHWUK-3AWMH 3aCTMMH TOOLOOHbBI YHACIH
[193p TOTTOOCOH DaKx;

XaWryyn XMcaH opAblH fH3 BYPUIH 33p3MN3MNAH HEBLWIAH 30XMCTOM XapbLaar
TyCrav 3eBLIESPSN 333MWWUMY  OOMOH XOHANSHMMAH  M3PrALWCIH  WKMHX334M
OV3HECUMH 3PCASAMWH  TYBLUMHI Xapran3aH TortooHo. OppbiH  0nbopnonTbiH
Tecen Oonoscpyynaxan Gonomxron (C) 33p3rnanuiH Heeuunr OypaH, 3CBaN
TYYHWI  X3CTUIAT  almrnax OONOMXMIAT TOLOPXOMAOX TOXMONAON OypT YNChiH
M3PI3LLUCIH WWHX334 TOLOPXOWMK, 36BNEMX X3103p33p WUMAB3P rapraHa. SH3
TOXMONZONA WWWABIPAIX XYYMH 3YWAVYL Hb XYLPWUAH OMETYYAMMH reonorviH
TOMTUBIH OHLOMYYA, T3AM3PUMAH 3y3aaH 0a T3AM3pP A3X XYLIPXKUNTUNH TapXanTbiH
LMHX YaHap, XanryynbiH OONOMXUT anfaaHyyapiH (apryyabiH, TeXHUKWAH Garax
TOXOOPOMXKYYANAH, COPbLION, WMHXWUATISHA M) YHINM3, MEH VXU TeceeTal
OpAYYAbIH Xanryyn 6a ondopnonTbiH TypLUNArkIr XapransaH y33x ABaarn oM. Xauryyn
XVMIAC3H OPAYYAbIr 3HIXYY 36BAGMXKYYA O3X 3YWAYYAMNUT X3P3rKyyncaH Harnxaac
rafjHa HeeLWWr Hb TOMTCOH XYPMbIH Aaryy OypTryyACHUM Aapaa YWNABIPAIAMIAH
30pWynanTaap 333MLMX34 B3NTI3rAC3H M3X Y3H3.
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HaiMm. OpabiH HEeeLMIr AaXUH TOOLLOOMK, BYPTramKyynax

HeeuninH faxmH TooL00N0N 0a AaxmnH OYPTHAUIAT TyCran 3eBLUeePen 333MLLNY,
TOPUMH 3axmpraaHbl OOMOH M3IPrIXAMMH XSHANTbIH OawryynnaryyablH rapracaH
caHanaap H3M3NT XaWuryynbiH Oa aWMrnanTbiH axmiblH YP AYHA OPAbIH HeeuunH
YaHap 6a X3MXI3HWI Tanaapx epeHxMin bavaan, TYYHU reonoru-3AunH 3acrniiH
YHINM3HA M3I3MAXYML, UX XIMXK3IIHUA ©epunenT rapcaH TOXWOMAONL TOrTCOH
XYPMaap MyMUITIIH.

YWUNOBIPUWH 3OMAH  3aCTUAH  HexLen Oavpan 3pC Myydax ToxvMonmong
TyCra 3eBLU6epen 333MIUNMYMMH  CaHaauflaraap Heeuunr [OaxWH TOOL0OMOX,
GaTanraaxyynax axsbir fjapaax TOXMONAoNL XMnH3. YyHA!

©MHe Hb DaTancaH HEBLIMIAH X3IMX33, TYYHUIA TOLOPXON X3CTUAH X3MXK33 OOMOH
YaHap Hb 1x (20%, TyYH33C KX) X3aMx33r33p GaTnarpaxryv Oarraa TOXVONAONA,

YWNABIPMNNAH ©6PUAH BPTIUNH TYBLUMHI Xaframk Gamxan OyTa3rasxyyHum
YH3 OOANTOM, M3A3rAIXYALL XaMX33r33p (20%, TyYHIIC MX) TOrTMON yHax Oalraa
TOXVONAONL,;

IpAsC TYYXMW SOMAH YaHaPT TaBWX YMNABIPANMMH Laapafiara eepyneraceHx;

YML3X OONOH aLUMIIaNTbIH Xanryyn, onbopnonTbiH Ve[ HOBLMNH HANT X3IMX33,
xaccaH 6a xacaxap O3NTr3C3H HeeLyyAMMH GaTnarfaarym Xamxad3, MeH TeXHUK-
SAMWH 3aCTUH WanTraaHaap onbopnox 6onoMxKryn BONCOH HEBLMMH XaMX33 Hb
YYNbIH YUNABIPUIAH BanaHcaac almrT ManTMasblH HEBUWIAT Xacax >XYPMbIH TyXau
TOITOOrACOH Oairaa HopmatvMeaac ux rapcaH (20%, TyyH33C vX) TOXMONAON
XaMaapHa.

Tycrav 3eBlWe6PeN 333MWNUMHUAH 3PX aLUWT 36PYUrACeH, fNaHrysa TaTeap
OHOrZlyynax Cyypb YHO3CN3Aryn OyypanTt TOrTOOrACOH 33p3r [apaax HexWnyyad4
TOPUNH 3axvpraaHbl OONOH M3PIIXAMAH XSHANTbIH OanryynnaryyaslH caHanaap
HEBLMIT JaXMH TOOLL0OMK, AaXWH OYPTrYYN3X aXmbir XUIHI. YYHA;

O©MHe OatnaracaH Oyloy OYPTMArACIH HEeLeeC OYPTMArACIH HEBLMIH XIMXK3I
30% 06a TyYH33C MX X3IMXK33r33p 6CCOH TOXMONAON,

YRNABIPUMAH  OYTIIrOdXYYHUMA  O3NXMAH 33X 393UMH  YHD  MII3MOdXYMIL
X3MX33r33p, TOrTBOPTOM ecex Oanraa (KMWMrT TycracaH yH33C 20% 0a TyyH33C
MX X3MXK33r33p 6CCOH) Ven,

YWNABIPASNAH XYHUH YaAMbIr UX X3MXKI3H A3LLUAYYIK YaAaX LUMHI TEXHONOMM
BonoscpyynaracaH 6a HIBTIPCIH TOXMONAONL;

Xymsp 0a aryynary 4ynyynar 4oTop OpfAblH YHIAM33 XWX, YNABIPNINUIH Tecen
OonoBCpyynax yemn TOOLOX Y333ryi awmrm Oypasapyya OONOH XOPTOW Xonblyy[
WN3PC3H TOXMONZON XaMaapHa.

Typ 3yypblH LWanTraaHaac (reonorviH, TeXHOMOrUIH, FMAPOreonorninH Oa
YYN-TEXHUKUWH HeXLena, HUANM3M XYHAP3NTIA Ganpan yycCaH, OyTarmsxyyHui
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XOHreH uaraaHbl OPLAOA X3P3rfax apradnsicaH 3eB1eMxX

OONXVAH 33X 3930UMAH VHUMH Typ 3YypbiH YHANT) YYAIATIN  VINABIPNNINAH
3OWMH 3aCTUAH aCyyAbIr alWMIanTbiH XUWIMAH MeXaHW3MbIH TyCnamKTanraap
WNMOBIPN3X Oereef HeeuMMr [axuH TOOLOOMXK, [MdaxuH OaTanraaxyynax,
OyYpPTryyN3X LWaapanararyu.

10.

1.

Ec. AwmrnacaH matepuan

AWWIT ManTManbiH Gasnar, OpAblH HEeLMH aHrunan, 3aasap. Yyn yypxawH
canabiH 2015 oHbl 9 ayra3p capbiH 11-HUK egpuiiH 203 ayraap Tywaan.

“ALINIT ManTManbiH 6asnar, opablH HEeLUUIH aHTUAMBIT TyXaH TOPAUNAH aLUmrT
ManTMang X3parfiax apraqvncaH 3eBnemMx” TeCnWiH faanrasap. Yyn yypxaw,
XYHA, ynasapunH canapiH 2018 oHbl 08 ayraap capbiH 13-Hbl egpunH A/195
Lyraap TyLlaasblH XOEpAyraap XaBCpanT.

AWnrT ManTtMan Gaskyynax YUnaB3PUAH 3ypar Tecen. MapbiH aBnara. 2013,

AWWrT  ManTManbiH - Xyasp, Oasbkman, OyTIdrasxyyHWU OonoBCPYynanTbiH
TYBLWMHL TaBUIOAX LWAapanara, aHrunan, Toouox YHOCIH 3apyuM, apradnan.
MoHron YncbiH 3acrmmH raspeiH 2011 oHbl 193 ayraap Tortoon.

ALIAIT ManTMan 3p3x, Xaux, alurnax yun axunnaraaHbsl Xypam. Yyn yypxau,
XYHA, ynaBapnuH cangbiH 2018 oHbl 02 pyraap capbiH 05-Hbl egpunH A/20
[yraap TywaanblH XaBCpanT.

bapunra, 6anryynamx uinH UHXeHepUH Cyaanraanbl HAATASM yHa3C3n /BHO/,
11-07-19/-w1H HopM, AypaMm. bapunra xot GanryynantbiH cangsiH 2019 oHbl 138
Ayraap Tywaan

feofe3nnH CondbuLon, eHaep TyCrarviH HIrAC3H TorTonuoor Hatnax Tyxaw.
MoHron YncelH 3aCruiH raspbiH 25 fyraap Tortoon. Ynaatbaatap xot. 2009
OHbl 1 Ayra3p capbiH 28-Hbl egep.

FeoV3MKUMH Cydanraa Xunx 3aaeap. MoHron YACbiH HyTar A3BCHPUNH
X3MXI3HA, XMUTLSX LaxuaraaH, COPOH30H, rPaBUMETP, araapblH reousnKninH
3yparfanblH aXJbir rynMusTrax 6a TawnarHax 3aaBap, TaBWrgax Luaapanara.
2019 oH. Yyn yypxaw, xyH4 ymnaeapunH camabiH 2017 oHbl 12 gyraap capbiH
12-Hbl enpunH A/237 pyraap Tywaan.

JNokembpurkcne aracnoposble bokcntel MoHronum. 1981. MoHron-3esnentuiH
XaMTapCaH IpOsM LUMHXMAr3HMIN 3kcnegmum. H.C.3amues, B.JlyBcaHaaH3aH
Hap.,

“OpabIr vk Oyp3H Cyanax, farangax awurt MantMan, Oypas3pyyavnH Heeumnr
TOOLOX apradmncaH 3esnemx”. OXY. Mockea. 2007.

C303BYKNC3H BOMOH AyHA, TOM MacCLTabbiH MMAPOreonorMiiH 3yparnan, alwmrT
ManTMasblH XanryymbiH aX/blH ABLAL OPAbIH MMAPOreonornnH Cyfanraa Xmmx
3aaBap, TyyHA TaBurgax waapganara. 2019 oH. MoHron YnceiH Yyn yypxaw,
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XYHL ynAB3pMnH candpiH 2017 oHbl 12 gyraap capbiH 12-Hel egpuinH A/237
TOOT TylLaan.

Mertan awnrt mantMman. 2017 oH. C.KapranaH, b.2Hxxapran, . AntaHxysr.
MeTtogmyeckme pekoMeHZaumMu Mo MPUYMEHEHWIO Knaccudukaumm 3anacos

MECTOPOXAEHUA U MPOrHO3HbIX PECYpPCOB TBEPABIX MOJSIE3HbIX MCKOMAeMbIX.
AnioMuHueBble pyabl. Mocksa, 2007.

CIM Mineral Exploration Best Practice Guidelines, CIM Mineral Resource and
Mineral Reserve Committee, Canadian Institute of Mining, Metallurgy and
Petroleum, Canada 2018 (mrmr.cim.org, www.cim.org).

“ALINIT ManTMan dasxyynax, YnaBIPUIH 3ypar Tecen” rapblH aBnara. YYsawm,
AMT, LUYTUC, Yyn yypxarH UHXEHEPUIAH cypryynb, Ynaanbaatap 2013 oH.
http://webmineral.com/

Countries with the largest bauxite reserves 2020. Published by M. Garside, Feb

18, 2021. https://www.statista.com/statistics/271671/countries-with-largest-
bauxite-reserves/
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Har. EpeHxui onnrontyyn,
1.1. Ban wynyy, TYYHWUI X3p3rn33, a4 xonboraon.

1.1.1. Ban 4ynyy-rpaduT Hb ypA@W - OMYMX MC3H rpek YrHI3C rapantau,
reKCoroHanb CMHrOHWA Tancxmaar, Hyypcrepery (C)-eec TOrTAOr AaH 3NEMEHTUIH
OyArUMAH 3pasC oM. TyyHUA  CUMMETPUMH ToMbEO L66L27PC. ban uyynyy Hb
Xyyfacnar TancTbir yycragar 0ereef, TYYHUM HyypCTOPOrYMMH aTOMbIH XOOPOHA
0.141 HM, XyyacbiH xoopoHa 0.335 HM 3anTan Ganpar. ban YynyyHsl KpUCTanmbH
OPOHT TOPbIH OYT3L, Hb TYYHWIA YANABIPASN, TEXHUKMIAH ONOH CanbapblH X3p3rnasr
TOAOpPXOWMK Ganpar. ban 4ynyy Hb raH caapnaac xap ©HreTdi, MeTtann OonoH
Oypar ranratan, xatyynar Hb MoocblH watanbapaap 1-2 xypasr 6onosy rongyy 1
opuMM Bamgar, HArT Hb 2.1-2.2 r/cv’.

ban yynyy Hb 3845%50°C TemnepaTypT Xxawnaar Tyn A334 33PprUiH rang
T3CB3PTIM  MaTepuang TOOUOrAAor. bam 4ynyyHbl LWatax LUMHXUWAT TOJOPXOW
TEMNepaTypT TyyHUA 3% Hb WaTcaH Oamanaap TOAOPXOMAZOr. DH3 y3yynanT
xavpcnar 6an vynyyHn 720-730°C, HarT Tanctnar 6an yynyyHa 695°C, nang Tanctnar
6on 510-550°C, aHTpaumTaac rapraH aBcaH HuMANar Gan yvynyyHa 670°C Ganaar.
Ban 4ynyy Hb TyHranar oui 601084 2 MM-33C HUMIH XYYAac Hb HIBT MPaNTAdN.

Ban uynyy Hb XUMUWH WO3BXIYM WMHX YaHapTal y4paac epaniH Hexuens
XY4UNA TICBIPTIM, 36BXOH MCINAYYNIMYTIN Hexuenmd xy4ung yycoar 6anHa. ban
Yynyyr xannaman metannaap ymnyunosn, Metanng yycd 0an uynyyHsl Kapouabir
yycragar. ban uyynyy Hb AynaaH Lamxyynax 4aBap camtam OonosY, [ynaaH
Gartaamx Oaratan.

Ban 4ynyy Hb WX3HX MeTannTav Gapar agun UaxwnraaH [gamxyynax
YagpapTan. Max[33 TOM TancTnar Mexnertin 00N TYYHUI LaxuiraaH 3c3apryyusn
9410-4-33¢ 5410> OM+CM, XMXKUr Tanctnar mexnertin 6on 8410-4-33¢ 2410 Om+cm
XOOPOHA, X3163133 Oanpar.

Ban 4ynyy Hb YP3NTUIAH 3C3PryyLan Garatal Tyn Xypyyraap UMpaxa[ 3eeeH
TOCNOr Oananaap TAMTPArAAN Hb TYYHWIA MUKPO TancTyydbliH Xyymacnar OyTau,
Oara xaTyynarta xonoootow Oanpar.

1.1.2. Ban 4ynyy Hb Gavranb [33p 1 UM-33C MAYY TOM X3MX33HWIM Tanct
Gavnpnaap (yyHuar tanctnar 6an vynyy raH3) OONoH HArT Macc Oyloy Aang Tanct
Gangnaap (yyHWIr eepeep amopd Gan Yynyy r3H3) TOXMONALOT.

TancTnar O6yTaUTaM Oan Yynyy Hb MeH Lyn HArT OOMOH Xapcnar rC3H X0ep
TepenTan OanHa. Llyn HArT Gan YynyyHbl Tanctyyn XOOPOHA0O HAMT OapbLanicaH
TONeBT opluor. Llynnar 6an 4ynyyr TancTbiH LWMPX3TUAH X3IMXKI3r33p TOM TaciTnar
(TanCTbiH AyHAAX XaMX33 50 pPM-33C Mnyy GanHa), Xukur Tanctnar 6an uynyy
MK aHrUAHA. YYHI3C XXMM Xarpcnar 0an Yynyy XamriH yH3T3MA TOoLOranor
Bereen MM Gan YynyyHaac Xap3rn33HUA eHaep ad XonboraonTon, yaH Hanapxan
YaHapTay HYHTTUIAT rapraH aegar banHa.
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Xavipcnar ©an 4ynyy Hb Tycdaa Tancraac 3CB3N T3AM3PWWH napannenviap
XaM ypracaH xanpc MasrminH mexnereec Oypanar. M TepnminH 6an YynyyHel opa
OXY-bIH YpanblH HypyyHbl AyHA X3CrvnH Myp3uH-KbIlWTbIMUAH XYLPWUWH OyYpar,
AMyp opyuMbIH bara XsHraHg 60noH YKpauHbl TancT xaBTaH[ OpLUOT.

Hanp tanctnar Gyiy amopd Gan uynyy Hb Mall XXMXWUT OOMOH HaPWIAH
TOOCOHLOP WMPX3rTan (BGan 4ynyyHbl WIAM MeXner Hb MUKPOCKOMT MyyXaH
anraraaar) 6an YynyyHbl Tanctyyn Hb HAMT GapblanacaH TOrTouTonroop danranb
033p opwgaor. TyyHUM Buymn TancTyyn sH3 OypuH YMrnang OONoH HIM Ynrnang
napannenuap 3yriwmpcaH XypumTnan yycrax Oyloy aryynard 4ynyynart capHucaH
Garonaap ToxXMonamor. YYH33C X3P3rn3sHUMA Unyy a4 xonOorfonTo Hb HIM YuMrT
3YTWMPCH (3H3 Hb Oan Yynyyr ysaH Hanapxaw, “Tocnor” WrHxT 6onrogor) Guumn
TANCTyyablH HAT 6e6rHepCeH XypuMTnan banaar.

1.1.3. ban 4ynyyHbl x3p3rn33Hu 50 rapyn XyBUWAM MaLWH TEXHWKUIAH, 30
LaxXaM XyBUIT XUMW-TEXHOMOMMIH, YNA3X X3CTUIT YNABIPNANNAH Oycan canbapt
X3p3rn3par. ban Yynyy Hb rang T3CBIPTIM MaTepwan, Oypax, Tocnox 6oawc,
LWYNTMWH OONOH HapHbI 3ai XypaaryypblH YWNABIPAAA, LaxvnraaH Lamxyynax
YaHapTay Oypmar Oa pe3vHW YWNABIPMAN, XapaHaaaHbl YWNABIPMAM, MallvH
TEXHUKMH TOPMO3bIH XUNPIaBY, XO46NTYYPUAH Taxmp rofbliH XUMPraBYy, LOMUH
peakTop, CaHCPbIH TEKHUK, HWWMAM anmMasblH YWANABIPAAN 33p3r ax YMNABIPUMH
ONOH canbapT X3p3rnaraaar.

CYYUAH VEUH WUWHX3X YXaaH, TEXHONOTWMWH ONONTbIH VP AYHA HAHO-
TeXHomMornop Oun GONroCoH WNHY MaTepuanyys 6an YynyyHbl X3P3rn33r HIMIMAYYIX
qyxan xeLyypar 6omx 6arHa. YYHUA HIMH XKMLW3 00N 1993 oHA HI3rACIH HIF yeT
HYYPCTOPOryMinH HaHO X00M0M oM. LI3B3p HyypcTeperyesp OYTIIrACIH 3HIXYY HAHO
XOOMIOMHbI LaxmiraaH AaMxyynax YaHap MeHrs, 33C33C AaBX, xaraC Jamyynax
Y3YVSI2NTI3P33  LaxuypTanm  aymusx xamx331aK1, 1500°C xypTan Temnepatypbir
T3CBIPMAX WMHXTIN, Ml XeHreH Oereef [33[ 33priH raHraac 25 gaxmH ux oar
03X YaHapTam 33P3T LWNHX3IP33 INEKTPOHWK, YANABIPAIN-TEXHUKUIAH XIPIrNIHUM
ONOH canbapsbIr 333rHax 00MX33.

Ban uynyy Hb CyyAUMH XXMNyyad4 Oavranb OPYMHA, 33NTIA eepee sBary
LaXWNraaH XemenryypT T3BPUMH X3P3rCMMH JIMTU-VOHbI 33l XypaaryypblH ron
TYYXMI 31 OONOXbIH XYBb/ TYYHUA X3P3MN33, YH3 3p4MMTIN ecy barHa. Tyxawnnban,
yxaanar yTacHbl H3I LUXPX3r 3aK XypaaryypT 15r 6an uynyy opaor 6on Chevrolet
Volt 3areapbiH MawwmHg 30 kr, Nisssan leaf 3arsapbiH MawmHL 60 opymm kr, Tesla
Roadstar MawmHa 100 Kr-aac 4 uiyy XaMxX33rasp x3ap3rnak banHa.

Har yeT HyypCcTeperdynmH HaHO XOOMOWI NIUTU-MOHBI 3ai XypaaryypblH aHo4
YVNABIPNIX3A, XIP3rN3CHIP HOeUWH XOMCAONA OpoX Maragnantan Oawraa
TV, KobGanbT, AMu (HWKenb)-uir opnyynax ©omk33. Vpasgynn 3esxeH Oan
4ynyyraap XMMcaH mall 6ornMHo xyrauaaHg LU3H3MArAX, Mall yaaaH xyralaaraap
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L3HIM3 Gapbaar, 6ara oBpbIH 33l Xypaaryypbir almrnax 6ereen dXHUM 33MXKNHL
aBTOMALLWH, YOANryA HUCIX OHIOLL 33P3IT X3p3rn3asr OoncoH Toxmonmons Gan
Yynyy Hb HeTUIAT OPoX 3PUMM XY4HUIA TyyXuK 34 00NoX Marafnantali XamasH
3pAdMTIL Teceenx banraa axa3.

BHXAY-g TypwmnTaap awurnax 3xancaH Pebble Bed reactor 3arsapeiH 210
MeraBaTtT Xy4vH YaanTtan UeMWIH LaxmMnraaH cTaHuag MeH 6an dynyyr xaparnagsr
0a 3H3 TepnMMH 1 MeraBaTT Xy4MH YafanTal CTaHLUbIM axXunnyynx axnaxag 3000 TH
Gan wynyy, uaawnaan xun 6yp 1000 TH Gan Yynyy TOrTMON X3P3rT3N.

YYHTaW yangax Xatagag xung 260 MAHraH TH IMTU-NOHBI 3aK XypaaryypbiH
aHOA rapraH aBax, AnoHA XmnuinH 100 MAHTaH TH XY4UH YaganTan YMnaB3ap TyC TyC
Daurryynax TeCIMnr Xaparxkyymk OarHa. ban Yynyyr nUTU-MOHbI 3ai XypaaryypbiH
YVNABIPNANA X3p3rnax BoncHoop ofoormintH Gananaap 1 tH 6an vynyyHsl yH3 7000
- 20000 am pgonnap 6onTon eceep HarHa. M3BY 3H3 Hb 3ait XypaaryypT KoOanbThbir
X3P3rN3CHIIC 3 AaxMH Xampa Barraa y4paac TyYHWUIM X3P3ria3r ynam HIMIMAyYIxX
BarnHa.

[anxmiH 3ax 33318 2019 oHbl Gananaap 6an 4ynyyHbl X3parn3a 14.3 poym
aonnap OawvicaH ©on 3H3 y3yynanT xung ayHoxaap 5.6%-vap ecceep 2027 oH
rx34 22 T3pbym fonnap O60NHO MC3H X3TUMH TeNeBUIAH TooL00 balHa. banranuiH
Gan YynyyHbl A3NXMAH x3p3rn33 2000 oHp 600,000 ToHH OarcaHn 6on 2011 oHA
1.1 cast TOHH BOMX HIM3rACIH OanHa. J3nxuMrH 6an YynyyHbl Heeumnr 2013 oHbI
Gananaap 71 opum TIPOYM TH MK y33XK 0arx33. ban uvynyyHbl YMNABIPAAN Hb
xung orponuooroop 400 MsiHraH TH-00p HIM3rAX OalHa. OHeenep Oan YynyyHbl
3pant 2000 oHoocC xomw xwun TyTam 5%-unap ecy banraa Hb TyC IPACKMMH YH3
HIM3r3X3[ Heneenx, 3H3 canbapT opyynax XepeHre opyynant ecceep OarHa.

Cyynumn 10-aap xung OXY-biH Anc [JopHOAbIH [eonorvnH xyp33nsH Oan
YYNYYHI UX3IX3H X3MX33HWM (fyHakaap 3.7 /T aryynratan) ant, yaraaH anTHbl
XyPUMTNAN Ganraar TOrTooxX, YAMaap T3Ar3pP INEeMEHTUIAT ANraH aBax TeXHONOrIr
bonoscpyynaag Oaviraatav xonoorayynaH 6an vynyyHbl 00noH Gan Yynyy aryynca
Xap 3aHapblH TOPNUIAH anTHbl OPAbIH XaWryyng eHgep a4 xonooraon erd HanHa.

IonxumH 3ax 3331 A33p 0an YynyyH [daxb HYYpPC TOperyunH aryynra,
WMPX3MAAMAH X3MX33 MC3H YHACIH XY4MH 3YMNCI3C XaMaapaH 0an yynyyHbl YHI
3p3NT HAANYYN3NT TOrToX Gamaar (XycHarT 2.1).

1.1.4. Bban 4ynyyHbl YaHapT Heneenex ron V3YYA3NTUAH HIM Hb TyYHUN
XOPTOW XOMbLyyA oM. ban 4ynyyH Oaxb XOPTOM XOMbL, Hb TYYHWM X3P3rN33HUN
canbapaac WwantraanaH xapunuaH agunryn Gampar. Tyxamnban, rang T3CBIPTHV
MaTepvan, XUMWAH caB OOOAMbIH YWNABIPMISNA X3P3raX 0an YynyyHsl XOpTom
XOfbl, Hb TAATraHyyp, KanbUMT, Ccynbduayya, 3av XypaaryypbiH YANAB3PA3N4
x3parnax 6an vynyyHa Cu, Fe, Ni 6onoH Gycan MeTanmblH XOnbLUyyA, NUrMEHTUH
YMNAB3PN3NA X3p3rnax 6an vynyyHa cynbduayya, TOCONrOOHbI MaTepuan Xap3ariax
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Gan YynyyHa KBapl, X33pWIMH XOHLW, Cynbhua banagar 0on HyYpCH LIETKOHL
Oytoy pamxyynardug abpa3us xonbll, 33¢ bonoH bycan Metann barHa.

1.2. ban u4ynyyHbl OpAblH rapan yYyCIMWAH Aapaax Tepnunr snragar.
YyHa, XyBvpman Oyioy MeTamopd, MHEBMATONWUT-rMApPOTEPManb, XU 3aarviiH
MeTacomaTto3, nerMaTuT OOfOH MarmblH rapantar GarHa. SAr33p33C TIPryynax ay
XONOOrAoNTON Hb XyBMPManN rapantan 6an YynyyHbl Op4 oM.

1.2.1. XyBupman rapantan 6an 4ynyyHbl opA Hb CapHMMan opraHnk 6oamc
aryyncaH TyHaMan YynyynruiH permoHanb, fyH XyBUPANTbIH VP AYHA, 3CB3N YynyyH
HYYPCHU XyBMPAbIH yp AyHA Oypanpmsr. XyBupman rapantanl Gan uynyyHbl
OPAYYL Hb rondyy TancTnar 6an vynyyHsl XyaIpXUATUAr yycragar. Mnm opgog 6an
YynyyHbl aryynra uxaBunaH 2-30% X00poH[ x3n03n33x 00noBY OasH aryynrataw
opnogn 60% xypaar 6arHa. ban Yynyy aryyncaH XyapwvnH XypyMTnan Hb LaBxapra
MasrnmiH OWeT, M3Wmn yycrapar 6ereed T3AM3p Hb CyHanbIH AAryy X3O3H 3yyH
MeTp33C 1-2 KM XypAsr Oon 3y3aaH Hb X3A3H METP33C 3yyraaf MeTp X3MX33T3M
Ganpar. OpfblH aWNIT AaBXapryya Hb TancTiar 3aHap, rHenc, raHTUMKCaH WOXOWH
4ynyy, LONOMWT, XOBPOOP KBApUMTAaC TOMTOX 3SPTHUM XyBMPMan 3y3aanart
aryynargaH opuugor. Xysupman rapantan opgog OXY-biH Amyp opymbiH Coto3,
TamrvH opayya, AyHa YpanbiH TanruH, Myp3uH, YkpauHbl Tanct 6GambaiH
3aBanbes, [etpos, CtapokpbiM, MoHronbiH XapraHa ron, Tompom, C3pB3H, Xap
YynyyT 33p3r opAbir Gartaax GosHo.

Ban yynyyHbl A3NXWIAH 3aX 33311 433PX YHI,
MP33AYVH Taamar yH3 (ponnap/TH)

XyCHarT 2.1
1 TH GyT33rayyHWM yH3, (USD)
Kun ToMm MexJert JlyHn mexnerT Xuxur Mexnert
-50 +80 mew* -80 +100 meLu -100 meLw
2017 1370 % 849 % 802 %
2018 1419°$ 939 § 837%
2019 1437 $ 968 $ 824 %
2020 1420 $ 928 $ 818 ¢
2021 1440 $ 961% 826 %
2022 1472 $ 921% 837%
2023 1475 $ 923% 817 %
2024 1519 $ 907 $ 813§
2025 1549 % 964 % 815 ¢
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2026 1581% 926 $ 822'$

2027 1660 $ 985§ 837 %

2028 1607 $ 978 $ 823 $
AyHpax 1495.75 $ 970.75 $ 802.58 $

X cypBamx: www.indmin.co, *meiu-AHY-bIH X3MXUX HINK (-80 mew=0.117 mm)

HyypcHu  XyBMpanTaac yyccdH 0an 4ynyyHsl opf rongyy Aang Tancrnar
(amopdh) TepnuH Gan Yynyyr yycragar 6onosy, 3apimMpaaa baraBTap Xacar Hb (20-
40%) ToM TancTnar Gan YynyyHaac TOrTCOH TOXMonaon Oavaar. SHA 6an YynyyHb
XY[3p Hb AaBXapra, faBxapra MasriH, TOMOOXOH MWK X3N63puiH 30 M XypTaN
3y3aaHTar OUEeTUIT YYCraH XyBMPMan YynyynarT aryynaraaH opwgor. Minv opaop
Gan 4ynyyHbl ye AaBxapra CyHanblH Aaryyaa aaxmaap aHTpaumT 6o1oH banranumtx
KOKCOOp CONMrAoX Toxmonanyyn Oampar. 3apumpaa 6an uyynyyHa ypramnbiH X3B
[apnac Taapanaaar. DH3 TepAUWH rapan YycanTan 0an uyynyyHsl opayya ronayy
60-80%, 3apum Toxmonaong 97% xypTan rpadutbiH HyypcTepery aryyncaH basH
aryynratan 6anx Hb OV, DH3 TOPAUIMH Ban YynyyHbl GANHIBIH XONbL, Hb KaNbLWT,
anatuT, GaraxaH Xamx33r33p cynbdua banpar. OpabiH ron Teneenen Hb OXY-
biH KpacHospckunH xsi3raapT opwmx HoruH, Kypen, MekcukunH 6onoH ©mMHen
ConoHrocblH opayya GomHO.

1.2.2. TIHEeBMATONMT-TMAPOTEPMANb rapanTaln opayyn ronayy rHencT aryynarna
opugor. ban yynyy Hb 3H3 Hexuena MeTamopd YynyynruiH aH Las, XeHOunmxeep
H3BYMH WMPCOH J3MOIMXWIA HITLdN WXTIW, eHOep TeMnepaTypblH rMapoTepMarnb
yyCManblH Temnepatyp, [LapanTbiH aaxum Oyypantaap Oycag 3SpACUMAH  XamT
TANCKMH TYHAOAOKMX 3amaap yycaar. Vinm Hexuena ronayy OypaH TanckcaH ban
4ynyy YyCH3. ban Yynyytanm XamT NPT, TUTAHOMArHeTUT, KBapLl, OMOTUT, OPTOKNa3,
aBrUT, anaTuT, PyTUA, KanbUWT OoNoH Bycad 3pa3c yycadr. ban vynyyH Aaxb 34r3p
3PACUNH XONbll, IH3 OYPUNH X3MX33T3M Darx 6onosY 50%-mac X3TIpO3rTym.

XyOpWvnH OWeT Hb ronfyy aryynary uYynyynartairaa HuAunar Oavpnantam
AaBxapra xanbapTan 6anxaac ragHa aryynardaa 3yccaH cypan xan6ptan 4 bangar.
MHeBMaTONUT-rMAPOTEPMarb rapanTat TOMOOXOH Opf, XOBOp Toxmongmor Gereep
opabIH rof Teneenen Hb LLpu-JlaHkarnniK opayyn oM.

1.2.3. 3aarmMH MeTacomaTto3 rapantam 6an uynyyHbl oph rongyy OaraxaH
X3IMXIIHUM  UHTPY3WB 4ynyynar OOMOH KapOOoHaT YynyynruiH 3aarT YYCCIH,
CkapHbl opayya oM. CkapHbl OPZOA rofn Tenes Tanctnar 6an 4ynyyHsl Xyasp YyCaH
Oypanamsr. ban YynyyHbl XyopuiH OueT Hb 36B Oyc X3n03pMWH X3BT3W, Cydan,
WTOK YYCr3X33C rafHa aryynard 4ynyynarraa CapHUCaH XypuUMTAanbIr yyCragar.
3aarMnH MeTacoMaTo3 rapantant CkapHbl TOPAMMH opaof 0an 4ynyyHbl aryynra
5-20% opymm BGampar. CkapHbl TOpAMAH Ban YynyyHbl OpL epeHXWNAes XOBOP
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Tapxantran Oereep 3H3 Tepenp LopHon KaHagblH opayyd, Y30ekmctaHbl Tac-
KasraH 33par opabir 0artaax 0onHo.

1.2.4. Mermatvt OMWeT3q ron Tenes YANABIPANMMH a4 xonbormonryn Oara
aryynratan 06an 4ynyyHsl OaraxaH XypumTnan yyccaH Gampar. MerMatuTt rapantau
Gan YynyyHbl XypUMTNAN WUX3HXA3D CYANblH NerMatut BUeTUH 3axaap, XOBPOOP
TYYHWI [IOTOOA X3CM3P XKMXKWI Xanpc, Laupar x3n03pTan arperat Oavpnaap
TOXMONAOHO. [erMatuT rapantanm Oan 4ynyyHbl OaraxaH opayyn Karam, AHY,
/TanumnH HyTar A3BCrPT TOMTOOrACOH OaiHa.

1.2.5. MarmbiH rapantan ©an YynyyHbl Opf Hb XY4WAN3r33C WYATN3r OOMoH
cyypunar xypTan Havipnaratau, Tepen OypunH ryHun OonoH BsnxMan marmbiH
Gynyynart yyoeH OypanacaH Oampar. MarmbiH rapantan 6an uynyyHbl opoof
HYYPCTOPOrYMiAH 3X YYCB3P Hb MYHWI MarmaTi3mTar XOonOOoOTOM XWMH HIrANyYA
Banxaac rafHa ryHun yycManbiH Heneereep kapOoHatnar, opraHvk 6oamcoop
GasH aryynary 4ynyynraac yycaH XypuMTRarfcaH Xx3m33H y3msr OanHa. SH3
TOPNUWH oppoA 6an YynyyHbl XyAPUAH OMET Hb 36B OyC XanB3pWH LUTOK, VYp,
cyman xanbapmam owetmnr yycragar. MarmbiH rapantai 6an yynyyHsl Opa Hb
Heel, baratay OonoB4Y Oan YynyyHbl eHaep YaHaptan, 30-40% OasH aryynratam
XYPUMTAANbIT YyCragar. MarmblH rapantav 6an YynyyHbsl opablH ron Teneenen bon
OXY-blH [opHoz CasiHbl HyTarT oplumx boToronbiH 6an YynyyHsl OPA 1OM.

1.3. ban uynyyHsl opabiH hopMaupiH Tepayyauir U.O. PomaHoBuuminH (1986)
L3BLUYYCH33P [apaax TepnyyodL aHrvmka3.

1.3.1. BypaH Tanctnar 0onoH xampcnar GyTauTan 0an YynyyHsl GasH aryynratam
XYAPUAH hopMaLl. DH3 TOpAUMH XYOPUAH dopMaubliH OpAayyA LWTOK, M3WWA,
cynan, yyp xanbapunH OUeTUIAr YYCraH LWYATA3M WMHTPY3UB YynyynarudH AoTop,
rabOpo OONOH rPaHNUTBIH MHTPY3MB OVETUIAH 3aaraap, XOBPOOP FHEWNCT aryynaraaH
opwgaor. Mnmaac Tyc dopmaublH XYAIPXUATUAT rapan YYCIMnH XyBbA MarMbiH,
3aarvnH MeTacoMaTo3 DONIOH MHEBMATONUT-TMAPOTEPManb TOPNYYASA XaMaapyynax
BonomxTon rk y3a3r. CyanbiH OMET Hb X33H apBaH CM-33C X3A3H X3A3H METPUMH
3y3aaHTan Ganpar 6on LWTOK, YYp MasriH OMeT ronyoopoo X3A3H METP33C X3A3H
apBaH MeTp X3MX33Tan Gampar. Tyc dopMaliblH 0paoA, HYYPCTOPerivMnH aryynra
XapunuaH agunryi. Mauw 6asH aryynratan (Hyypctepery-60-98%), uaxuypnar
Gynyynart HIBYCOH [AyHA 33prViH  aryynratal  (Hyypctepery-15-60%), aayy
aryynratan (Hyypcrepery-5-15%) LWWAITM303r Xya3p TOXMOMAAor. ban uynyyHbl
XYLPUAH hopMaLibIH 3H3 Tepens A3NXMinH 6asH aryynratan 6an 4ynyyHbl opayyaobiH
ron Teneenen 6onox LLpu-NaHkbiH borana, OXY-biH botoron, Y36ekucraHbl Tac-
Kasran, Xonn ConoHrocsiH T3-Ma, AHY-biH [onnoH ©onoH IH3TX3r, KaHagbiH
opayyn GartaHa.

1.3.2. THenc GonoH Oycag metamopd 4ynyynart aryynargcaH ©an yynyyHsl
LWWITr3M3r  XYAPWIAH  dopMaubiH OpA. DH3  dopmalblH  OpAyyLA PervoHanb
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MEeTaMOPMU3MbIH HENIEBreep UX3BUM3H rPaHyUTbiH O0NOH aMbUOONUTLIH thaLlbiH
TYBLUMHL XYBUPCAH YynyynarT aryynaraaH opuwior 6ereen 6an YynyyHbl XamriH
TYr33M3 TapXanTTak opfabiH Tepen OonHo. ban yynyyHbl XyopuniH OMeTyya Hb
[aBXxapra, M3LWWA X3an03pTaK, 3y3aaH Hb X3[3H METP3I3C X3A43H apBaH MeTP, CyHasbIH
[aryy XyapunuH OMEeTYYA Hb X3A3H 3yYH METP33C KUMOMETP XYPT3N YPramKUICaH
Banpar. XyopuiH bretnitd 6an vynyyHsl aryynra 2.5-20%-4 xanb3n33H3. XyapumnH
Havpnarag KBapu, MANTFaHyyp, X33PWUMH XOHLL, XJIOPUT, CUIIMMAHNUT, MUPOKCEH,
KanbUWT, anaTuT, rpaHat, nuput 6onoH Bycan apacyya Toxvonanor. KapboHatyyn
Hb XYAPWIH OaskyynanTbiH HOXLAMIAT XYHAPYYK Oavaar Tyn cynbduayyabiH XxamT
XOPTOM XONbLO XamaapHa. ban 4ynyyHbl WWrtr3sasr xyasp He 0.14n MM-33C X3a3H
MM XYPT3/ X3MX33T3M Xarpcnar 6an vynyyHbl OeerHepneec TortcoH Gamaar. JH3
TepnunH Gan YynyyHel opayya OXY, SHatxar, Lpwu-Naxk, Asctpu, Yex, Xsarag,
MOHIon 33par A3NXMAH ONOH YNC OPOH[ BpreH TapxanTTaun.

1.3.3. AnouynyyH HyypCHWiA (4ynyyH HYYPCHWIA rapantav) rpacuTsiH Oasnar
XYOPUUH opMaLl. HynyyH HYYPCHUN ye OaBXapryyablH XyBUPMbIH P AYHA YYCCIH
Oan uvynyyHbl Oasnar aryynraTai Xxyodp Hb AaBxapra O0MOH M3WMN X3n63puiiH
OUeTUIr YYCraH opLor. XYAPWUMH OUETUIH 3y3aaH X3M3H apBaH CM-33C apBaaj
METp Xypo3r. Xy43p Hb Yennar, Xyyaacnar, Opekynar, XoBpoop HyX3pxar TeKCTypTau.
Xygdp Hb 0an uYynyyHbl fdang Tanctnar (kpuntokpuctan) OONOH xampcnar-
TaNCTnar TepayYAUMH XONMMIoOoC TOITCOH Haumpnaratan. Kpuntotanct MexnerumH
xamx33 1-100 um Ganmpar. XyopunH mMaccblH 35% opunM xacrmmr Tanctnar 6an
YyNyyHbl Xampcnar mexner oypayynx 6anaar. XyapunH Oyc 3pacyya Hb KanbLuT,
XanbLeoH, LMOANTLIH XUXKXUT MeXNerTan yyp MasruiH GeerHepen yyCrax opLugor.
MeH NMUPUTUNH LWAITII3HYYL neanacaH xyospt 0.1%, anxgary xyospt 1.3% xyptan
aryynratal TOXMONAoHO. Xyapuwr rpaduTbiH aryynraap Oasnar xygap (rpadwut
50-90%), sayysTap xymap (rpadut 20-40%) rax aHrnHa. SH3 topMalbiH 6an
4YyNyyHbl OpA Hb Heel 6a onbopnonToL TOMOOXOH Oarp Cyypuir 3330431 Oereeq
Xownpg ConoHroc, Mekcumk, OXY, XaTaf 33par OpHyyAad Tapxanttan banHa.

1.3.4. OrepLiceH THeMcMnH rpaduT aryyncaH dopmal. SH3 Hb TancT 3aHap
OOMOH rHencT aryynaracaH 6an yynyyHsl opMauag 6artax 60noBY erepLuniH
YP LYHL erepwung aBTCaH Xy43P Hb erepLieeryr xygp3sc 3pcC anraatan Tyn
MAHXYY OMe [aacaH CTPyKTyp-hopMalblH HIMKUAT aHrncaH GanHa. XyapwnH
XYPUMTIAN Hb AaBXapra MasrviH, M3LWKA MasrMiAH X3n03pTai 6onosY TanbamH
OOMNOH LyramaH erepLUINiH Heneereep MYy HAKAMIA x3n163pTan 6oncoH banaar.
DH> TEPAVNH OPAbIH XYOA3IPXNATUNAT YKpanHbl 3aBanbeB OPAblH XMLLUI3M3pP Y383/
Gan YynyyHbl faBxaprag erepLUnviiH Heneereep fapaax Oyciyypaar TormoL, yyCcaH
GanHa. 1334 AaBxaprag Hb rvapoCiof, MOHTMOPUANOHNUT, HOHTPOHWT, KAONVHHT,
TMOPOXNOPWA 33P3r LUaBapnar 3pAcCYYA WXT3M, HYHTrapcaH XyA3pXunTTan, Oan
YyNyyHbl Xampcnar Tanctyyn Oycaf 3pA3CTav Xam ypranT yycrasryn Tyn xsnbap
Basxaar XypyMTRanbIr yyCraasr. XyapuinH Havpnarag rpadut-10%, keapu-25%,
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waapnar 3pasc-50%, tempunH ycaH ncan 10%, rpaHat, X33punH KoHWw-10%
Ganpar. XyapunH 3330XYYH XWMH Hb 1.7-2.52 r/cM3. DH3 BycaHa Gan yynyyHsl
LLax1ypxcaH 0onoH kapboHaTKCaH XyAPWUWH Tepayya Toxmonapor. [yHa Oyc Hb
Ban YynyyHbl Xarac HyHTar Xyap33C TOrTox 0ereef 3331XyyH XWH Hb 1.86-2.64 1/
cM3 xypgar. XyapuvH Havpnarag rpadut 10%, keapy 30-40%, X33pWNH XKOHLL
10-25%, wasapnar 3pacyya 10-40%, rantranyyp 10-15%, rpaHat, CUnMMaHWUT,
anatit 10% oponugor. Jooa Oyc Hb 0an 4YynyyHbl HAMT XyOp33C TOrTOX Ty
XYOPUWH 3330XYYH XWH 2.42-2.98 r/cm3. Havpnaraf Hb rpadut 6-8%, kBapL
30-40%, x33puitH xoHWw 20-30%, buotut BGonoH Oycap rantraHyypyya 25-30%,
rpaHat, CUnIMMaHuT, anatut, nuput 10% oponucoH barpar. Mnmasc erepLunmnH
V1N B, Hb Ban YynyyHbl YaHapT cepreep Heneenaer bereef opabliH AyHA 6a foon
[laBXapryya yMnoB3pnaavMnH ad xonboraonton xyaspTan banHa.

Xoép. XauryynblH 30puUnroop OpAbIr reoflorMinH TOrTLUbIH HUANM3A
Ganpnaap Gynarnax Hb

MoHron YncbiH 2015 oHg OatnaracaH “AwWrt ManTManbiH Oasnar, opAbiH
HEBLMIH aHr1nan, 3aaBap”-bir GapUMTNaH XauryynblH 30punroop 0an YynyyHsl
OPAYYABIr XYAPUIAH DUETUIH X3aMX33, X3aN03p, OanpLUMX HEXLeN, alnrT OypABIPUIH
OONOH XYOPWAH OMETUIH 3y3aaHbl ©ePYNeNT 33P3r OPAbIH FeONOrMMH TOrTUbIH
HUMNM3N OaanbIH V3YYINTUAT Xapran3aH fgapaax 3 OynarT aHrunHa. YyHa;

2.1. | bynrvnH opa. Fonayy Metamopd yycan Oyxuii TOrTBOPTOM 3y3aaHTau
[aBXapra, AaBxapra MasrviH XYLPWUAH OWEeTTaN, XWUrL TapxXanTTanh rpaduTbiH
HYYPCTOPOrYNAH  XYASPXKMATTIN, Xxarapan OOMOH aTvpaalung asTaary Oyloy
OaraxaH aBTCaH, SHTVIH reonornH TOrTOLTON Dan YynyyHbl TOMOOXOH X3MXX33HWI
OpA, 3CBIN TYYHWUM X3CTUAr XamaapyynHa. | OynrviH ophblH ron Teneenen Oon
OXY-blH xyBMpman rapantan TauruH, HornH, Myp3nH, Moxron YnceiH Cyyx yyn,
Xap 4ynyyT, 3yNnarT 33p3ar opa OonHo.

2.2. 1l byaruH oph. XapbLaHryn TOrTBOPTOW 3y3aaHTal AaBXapra, M3Lwmn
MasirUAH XYOPWIAH ONETTIR, XUra, Xura Oyc Tapxanttan rpadUTbiH HYYPCTOPOrYMnH
aryynratan, xarapan 6a aTtvpaawwvng aBTCaH TeOsorMH TOrTOLTOW, rongyy
XyBVpMan rapan yycantav opf O0NoH TyYHWUI X3CTUIAT XxamaapyynHa. ban qynyyHsl
Il 6ynrnH opabliH ron Teneenen 6on OXY-biH HorvH opfblH 3apuM  X3Car,
besbimMsHHOE, YKpaunHbl 3aBanbes, MoHronbiH Torpom, C3pB3H, TOOXMHXOW yyn,
Xap uynyyT 33par opa 0onHo.

2.3. lll 6ynruiH opa. TorTBopryM 3y3aaHTan OaraxaH X3MX33HWM [aBXapra
Oa M3LWWN MasrrAH, Cydan, LUTOK, YYp Xan03punH XyapunH owetTan, xurg byc
TapxantTam rpaduTbiH HYYPCTOPErYMMH aryynratan, Mall HUWAM3A FeonorunH
TOrTOLTOM OpAbIF XamaapyynHa. Il OynruinH oppoa ronfyy 3aarunH MetacomaTos
OONOH MarMblH rapantan opayyh, Mall HWANM3 reonorvinH TorTouTon, Gara



[ 66 | AWnrtT ManT™MarnbiH 6asnar, opAbiH HOLUMWAH aHrunnbIr
Ban uynyyHbl OpPAOL X3Parnax apraynacaH 3eBIOM»K

XAMX33HMI XyBUPMan opayyn 6artaar. Fon teneenen He OXY-biH Metpos, Colos,
Tpouuk, botoron, Y3bekucraHbl Tac-KasraH, Xpano, MoHronbiH XapraHa ron,
tran-Hamneap 33par opa 6onHo.

2.4. Opp (opAblH X3C3r)-bIr FEONOTVMH TOTTULIH HUMNM3A GananbiH OynarT
XaMaapyynaxzaa opfblH HeeunnH 70%-1ac MXMIAr aryymx Oyn YHACIH XyAPUIH
OVETUIH reonorvnH TOMTUbIF Xapran3aH y3H3.

2.5. Opa (opAblH X3C3r)-bir FEONOTWAH TOMTUBIH HAMAM3N Gananaap anb HIrH
OynarT xaMaapyynaxaZ OpAblH XYAIPXUNTUIH Tenes Gananbir TOOH Y3yyn3nTasp
YHINC3H, OXY-blH HEeUWMIH aHrunani caHan OONrocoH XyBMNOAapbIr xapransaH
y33X 60HO (XycHarT 2.2).

Opabir reonoriH TOrTLUbIH HAMAM3A Davanaap Hb GyN3rnaxan Laapanaratan
3apVIM TOM Y3YYJIIATUIH TOOH YH3MM3, TIAMPT Xapran3ax opabiH OynrviH Tanaap
Aapaax Taunbapsir caHan donrox GanHa. YyHA;

1. XYBIPXUATUMAH UTMALYYPUAT TacanfcaH XyA3PXKWUNTTaM opfblH HEeeLMH
H3MK X3C3NKNIAT Anraxaf, X3parnaHa. K -niAr Aapaax TOMbEOroop ToA0PXONIIHO:

y; OHA L mantant 6a LOOHOroOp OFTONCOH XYA3PT3M X3CTYYANMH
K = I ©LUyraMaH Xamx33, L-mantant 6a LLOOHOrooop TOrTOOCOH HUMT
XYL3PXKCIH XICTVIMH LyraMaH X3Mx33.

2. OpabH HUANM3N  OavanbiH - WUTMANLYYP  ¢-WAr  Aapaax  TOMbEOroop

N TOAOPXOWNHO: SHA N XYA3PXUAT OrTONICOH Oyloy XyaspTan

q= ﬁ ManTant 6a LOOHOMAH TOO, N_ XyO3PXWAT ortnooryn byioy
¥ Xymapryi Mantant 6a LoOHOMMH TOO.

3. XYLPWIH OVETUIH 3y3aaHbl ©8pHAeNTUNT apaax TOMbEOr00p TOAOPXOMIHO:
G, DHO V -XyOpuiH OWeTUAH 3y3aaHbl ©epYNenTUnH BapuaLbiH

n" @ WTTTUYYP, O, -XYAPWIAH GMTUVIH 3y3aaHsl ANCTIEPC, m-XYApUIiH
OUeTUH AyHAAX 3y3aaH.

4. Awwrt  OYpABIPWMMH  aryynrbiH — eepynentunr — fapaax TOMbBEOroop
G, TOMOPXOWNHO: ~ DHA  V-awwrm  OypaBdpuiH  aryynrbiH
V.= G ©epUNenTUAH BapualbiH  UTMALYYP, O -aWnrT  Oypas3puiiH

aryynreiH AUCnepc, a-aWwurt OypaABIPUAH AyHOAX aryynra.

Opayyabir TOQOPX0ON OYN3rT XaMpyynax WUAABIPUIAT XYOPUAH DMETUIH X3n03p
OONOH aWNIT BYPABIPUIAH aryyArbiH XaMrUAH UX ©ePHNeNTUIAT Y3YYI3X reonornnH
Oyx M3A3NNMUAH OypaH Gavanbir XxapransaH rapragar.

Opayyabr reonorviH TOrTUBIH HAMAM3N Gananaap Gyn3rn3xan Waapanaratan
ron  y3yYINTYYAUMH XaMIMMH WX Xsi3raapblH - ©onoMxuT  yTryyasir  OXY-blH
XaHrnang, xaparna3aar 6ananaap Hb A00PX XYCHIIT 2.2-1 Xapyynas.
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OpAblH reonorniiH TOrTubIH HUMAM3A GanAanbiH CTaTUCTUK YH3Nr33 6a
OynrunH xamaapan

XYCH3IT 2.2
OpfibIH reoNorniH TOrTUbIH HAMAMIA BanasbIH Y3YYA3nTYYL
OpaplH bymnar X q . ,
| GynArnH opa, 0.9-1.0 0.8-0.9 <40 <40
[l BynruitH opg 0.7-0.9 0.6-0.8 40-100 40-100
Il BynrviH opp 0.4-0.7 0.4-0.06 100-150 100-150

F'ypaB. OpAblH reonornH TOrTow, XyApuUnH 60AUCbIH HaNpnarbIH cyganraa

3.1. Xawryyn xumx Oawviraa ©an 4ynyyHbl OpAOL OPOH HYTTWMH rafapryyrnn
X3PUUra3N, OPAbIH X3MX33, re0NOrMIAH TOTTUBIH HUMAM3A Oanaan 33parTan yanacaH
6avp 3ynH cyypumr 1:1 000-1:10 000-HbI MacliTabaap O3INTIK X3P3IrN3H3.

OpablH XanryynbiH, 00noH onbopnonTbiH 30pKynanTtaap ManTcaH Oyx manTant
(cyBar, wWypd, TpaHLen, WTONbH Oyloy X3BT33 aMm, WaxT byy 60coo ron am),
epeMANerMiiH LIooHor (0araHaT, XWWH LOXWATOT X 33p3r), reodu3nKniH
XAMXKMNT, TEOXMMUNH COPbLONTBIH Lyram 6a u3r, Oyx TepnunH DanranvinH rapiu
Hb TeOAe3VMH XIMXMUNTIIP Xonoorgox, Ganmp 3ymH CyypuH A33p OyynrarpaHa.
Jang manTant OONOH ra3pblH JOOPX LOOHOMMWM MapKLUEMOEPUAH 3yparfianbiH
TYyCNamXTal TOPW3OHTbIH NnaHp OyynraHa. OpablH - xauryyn, onbopnontbiH
rOpV3OHTYyAbiH mnaH  3ypruAr  1:200-1:500 maclwTtabaap, MapKwenaepunt
H3ITM3C3H 3YPrir OpAbIH X3MX33, FeoforunH TOrTol, CyAanraaHbl HapuBYnan
33pr33C xamaapyynaH 1:1 000 Oa yyH33C Dararyn Maclutabaap YMnA3H3. XanryynbiH
LLOOHOTNIH XYAPWUAH DMETUIAT OTTOMXK OPCOH LT, XYAPUMH OMETIIC rapcaH L3rnmmr
MapKLIENAEPUAH  XIMXKMNT3P  TOOOPXOMMXK, LOOHOTUMAH OaraHbiH  TaxuinT,
Xa3aunTbIr TOOLIOOMOH XalryynbiH 3yCOAT, NnaH A33p OyynraHa.

3.2. OpfiblH reonorvnH TOrTUBIN HAPUMBYNAH CYAAMXK, TYYHUA HUMNM3A Danaan,
MacWwTad, XyApWMH OMETWMIH X3n03p, X3MXK33 33prasc XamaapyynaH opfblH
reonorMH 3ypar, 3yCNT, Aang ManTanTbliH AasxaprbiH nnadbir 1:1 000-1:10 000
MaclwTabaap yMnAdX, LWaapanaratal ToXMonmgond 3 X3aMXK33CT OnoK 3arBapbir
GanryynaH cypanHa.

OpablH reonorn, reoursnk, reoXMMUAH cypanraaHbl Oyx 3ypar, 3ycantsg Oan
YyNYyyHbl XYAPUAH OUETUIH X3N03p, X3MX33, DarpLUMx HexLen, [oToon OyTau,
XYIIPKMATUMH TacpanTryi ypramknan O0noH Tacanansir TycraH OyTUMAH HARAM3N
Gampoan, awwrT 3y3aanrniH rafaprsiH OONOH CyypuiH penbeduinH Tepx banaan,
©an 4ynyyHbl XyAPWAH TOPANIAH TapXanT OavpLLNA, XOOPOHAbBIH Xapbliaa, XyApUAH
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OVETUAH HUMIIP3H LIYBTPAX TOrcreNuiH WWHX, aryynary 4ynyynart sBarfca
XYBUPaNT, eepynentTyyd, aryynary yynyynar OOfoH XyapuniH OMeT XOopoHAbIH
XapbLaH bGanpwunn, XyapuiH BUeTUH xarapbiH OONOH aTupaallyynax TeKTOHUKT
aBTCaH Oavpan 33pruir HapuMBYNaH Cydanx, Oan uynyyHbl OMETWUAr yHOICIAN
caMTaMraap snraH Xypaanx, Heeuunr TOOLOONOX HexXUIMMr OypayyncdH 6anx
X3MX33HA, cydanHa. HWUAAM3A reonorini TOrtouTon, X3anh3n330 MXTIM 3y3aaHTaw
Gan vynyyHbl faBxapra Oyxui OpAbIH XyBbA, [aBXaprbiH rafaprsiH OONOH CyypumH
TOPXMUT XapyyncaH M3oWwyramaH 3yprumr yunasHa.

OpAblH 3pAUAH WanryypT TyAryypnaH XYAPXC3H OYCUAH TeonorviiH Xunmumr
TOITOOX, 3H3 XYP33HA, UAPYYNC3H P, 33p3rN3133p GasnruiiH YHINM3 erex HeXLAMIr
OypayyncaH barHa.

3.3. ban uyynyyHbl XyOpuiH OMeTUIH raplw OOMOH rafjapryy OpYMbIH X3CTUnr
CyBar, TpaHLew, Wwypd, U3B3pNara3 00N0oH Oara ryHTan LOOHOT, reodU3nKMIH apra,
reOXUMWWH COPbLNONTOOP CyAamX, XYAPUMH OMETUIH Barplumx Hexuen, xanobap,
X3MX33 TOAOPXOWNOH ereplwnuiH OycuiH OyTal, OOAMCbIH Hawpnara, TyyHWUM
©6pUNeNT, ereplANNH 33p3r, OreplCeH XYAPUWH Tapxax MyH, ereplwceH Xyadp
[3X TPaUTbIH HYYPCTOPOrYUIAH aryynra, XyOpWWH TEXHOMOTUMH Tepen 33prumr
TOLOPXOWIOH erepuiceH GONOH XONMMOT XYAPUUr TexHomnor (ynaBapnan)-uiH
TOPNeep aHrUNaH Hee LW TOOLOOMOX HEXLIWWT XaHrax TYBLWHL HapUMBYIaH
cyLanHa.

3.4. ban w4ynyyHbl OpAblH XawWryyn, ryHun cypanraar ron TeneB GaraHat
epPeMANerniH LLOOHOrOOP, OHLIMOW HUMAM3A TOTTOLUTOV OpAbIH XyBbA MP334YMH
onbopnontron yanayynaH Aang ManTanTbiH CUCTEMI3P, TafapryyrviH, ryHWi
reocusnk apraynan OOMOH LOOHOTMMH KapoTax, LOOHOr OOMOH ManTanTblH
FEOXMMUMH COPbLIONTTON XamTaTraH fBYYnHa.

ban YynyyHbl opAblH XanryynblH apradnan, xauryynbliH Mantant 0a LOOHOMMIH
XapbLiaa, XauryynsliH ManTanTbliH TOpen, epemManeruiiiH Tepen ba apra, xanryynbiH
TOPbIH HAMTPan, COpbWIONTbIH apra 6a CopbUbIH MapaMeTpyyAWMH COHrONT
Hb XaWryynblH axnblH Yp OYHM3p OPAbIH HEeUMAT OpAblH TeoNOrMnH TOrTLbIH
HUANM3N Oanaang TOXMPCOH HEBLMAH 33P3MM3 aHrunaH TOOLOOMOX HeXLINAT
Oypayynax écton. OphblH XaWryynblH apradnanbiH COHrOAT, epemManer, Mantant
OONOH XaWryynblH reo@U3NKUAH Cyaanraar Xap3rnax Hexuen, OONoOMX Hb opAblH
reomnornH TOrTLBIH OHLIOT Oa HUNM3N Oaranaap TooopPXonnoraox bereen VyHL
cyfamk Oarraa opfToN afiun TeCeeTa reonorninH Tortow, Byxui opaoa X3p3arnacaH
XaWryynblH apradynanbiH - TypLlnarbir - Cydanx, XapbLUyynant Xunx Xypmaap
XaWryynblH apradnanbir OHOBYTOM OONTOHO.

XauryyniblH apradfianbir OHOBYTOM COHrOXOL rpaduTbiH OPOH 3alH TapXaTbiH
WWHX, XYBPUAH OUETUIAH CTPYKTYP-TEKCTYPbIH OHLION, TYYHUYI3H epeManervinH
aBUag Oan YynyyHbl XypUMTNANbIH X3C3MT COHrOMON 313rasn (KepHUMH 3eeneH
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X3C3r WNYY LMPB3rAdX)-A aBTax O0noMX, YyNblH ManTanTblH COpbLONTOOp Gan
Yynyy SMT3PY, aryynraf Hb CUCTEMT3M anfaa rapax Hexuen (rpadwTbiH XyBb[
aryynar4aac 3eefieH y4mp copbl, Oasxux xaHmanarataé Gamx 0OonHo) 33prunr
canTap TOOLOH y3C3H Oanx Wwaapanaratan. YYH33C ragHa OphblH Xanryymbir sH3
OypurH apraynanaap sByynax XxyBWnOapblH SAMWH 3aCTUMH HEXLeN, XauryymbiH
AXJIbIH YPra/kIdX Xyrauaa 33prunr xapransax Hb 3ynTam.

XanryynblH ManTantbir fByynaxfgaa 0an 4ynyyHbl [aBxapra OONoH OWeTunH
3y3aaHbir OYp3H OrToNCOH Barxaac rafHa X3BT33 OOMOH MYHWUW YMrM3NA aryynard
4yyynart TOAOPXOM X3IMX3333p OPX HIBTPINTUNT FYAUSTIIH. Aryynard yynyynart
H3BTP3IX X3MX33T XYAPUMH OVETUIH aryynard 4Yynyynartal yycrax 3aarviiH Tepx
Gampan, aryynary uYynyynart sBarfcaH rpadumkcaH OycurH 3y3aaH  33praac
XaMaapyynaH Tyxan Oyp TOXMpyynaH COHIOHO. X3P3B aALIMIT [AABXAPrbiH YHb
qynyynart 6an 4ynyyHbl eep ropusoHT Oyloy X3BT3L MAP3X YPbAYMACAH LLUMHX
TOXVONABON TYYHUMT 6-10 TOOHBI ManTanT 0a LLOOHOrOop OYT3H 3y3aaHbl XAIMXKIIHL
OFTONMX CyAanHa.

3.5. ban 4ynyyHbl OpAbIH Xanryynbir LOOHOrOOP XWX HexXUend TaBWroax ron
lWaapanara 0on awnrT faBxaprbir OYPaH OFTNIOH 3y3aaHbIir TOAOPXOMX, XYOPUMH
OVeTUiAH 1oTo0 BYT3L, XYAIPXUNT OPYMbIH XYBMPAn, XyApUAH GanranuiH Tepern,
COPTbIH OPOH 3alf TapxaH XyBaapunaracaH banaan, XyapunH CTpyKTyp, TeKCTYPbIH
OHLIOMMIT TOAOPXOMNOX, Teneenex 4aABapbir XaHracaH COPbUbIM LOOHOrOOC
aBcaH Ganx Hexuen B0onHO. DHIXYY Waapanarbir XaHraxblH TyNno KepHU rapubir
90%-mac bararyn bannrax epemManerniiH TEXHONOTMIH FOPVMbIT COHFOXbIH XaMT
KEPHWI TapubIr LUyramaH apraap TOAOPXOMNCOH Yp AVH TyXaw Oyp 333nxyyHUM
OOMOH XUHMH apraap XsHax, 6atanraaxyynax axnbir X1nAH3.

FpauT Hb xaTyynar Garatal, XyyAcblH faryy CalH XyBaarafar Xxampc OOmMoH
XVKUT TancT MeXAervir yyCraaar yunp epemManervnH SBLag aryynaryaacaa TypraH
3M13ra3X OYTPaH ynMaap yraanrbiH WWHMH33P Xasarfax, KepHL COHrOMON 3M3rasn
YYCraX eHAep Maragnantan alwunrt MantMan oM.

KepHWI COHrOMON 3n3rannnr gH3 BYPUIMH KEPHUI rapuTai X3cryyassp kepH Oa
LLINAMBbIH XaM COPbLIOATBIN XUWX XapbLlyynaH cyfanHa. MeH epeManervint yp ayHr
XAHANTbIH MaNTanT H3BTP3H COPbLIOX KEPHMI COPbLOATLIH VP LYHT3M XapbLiyynax
apraap CyganHa. 36BXeH ManTanT H3BTP3H KEPHWU COHFOMON 3N3TANNAH XSAHAMTbIr
XVNCOH aXJbiH Yp AVHA TYAryyphaH KepHA COHrOMOM 3M3rA3N rapy Oaunraa Hb
TOTTOOrABON, OPeMASIerVINH  KEPHU COPBLIONTBIH YP LYHA 3anpyyira Xumx
UTFALYYPUAT YHOSCIH).

©pemanereep KepHA COHrOMON 3M3rA3M YyCy Oawvraar TOrTOOCOH TOXMONLONA
TYYHI3C C3prumnax Oyx apra X3MX33r aBy, X3P3rkyyncaH Ganmx Liaapanaratan.
YYHL ©pemaneruiH TeXHONOTWMH FOPMMBIF OHOBYTOW OONroX, KEpHWIA rapubir
camxpyynax, AaBxap OaraHaH Xx00mnow BOMOH KEKTPUMH TOXOBPeMXK X3P3rfaX,
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epeMNIeriiH aprbir eepynex 33par apryyn Oartax 6onHo. paduTbiH aryynary
4ynyynraac 3pc Anraatan UMK LUMHX33C WanTraanaH XawryynbiH epemManert
XWWH LLOXMNTOT, YPBYY 3PranTaT 33p3r OaraHaT epemManeriiiH aproir ans 6onoxoop
X3p3rnaxryn GanBan 30xuHo. OHee yen 0an YynyyHbl OpPAbIH XaWUryynm X3parnsx
Oyn GaraHaT epemMAanervuiH TeXeepemxun KEepHW rapl, WAT CavkupcaH Tyn
COHTOMON 3M13rA3N rapax Maraanan 0OaraccaH OOMOBY, 3H3 TaNblH Cyfanraa
3aWNWryn Waapanaratan Gangar.

3.6. ©OpemaneruH axsbiH yp AYH, YHIMLWAWUT H3M3TAYYN3X 30pUaroop
LLOOHOIT reodu3nKMiH cypanraa XuiH3. LLooHorniH reou3mKWUAH CydanraaHbi
apra, apradnanbir cyfanraaHbl aXmblH 30PWUNTOL HWALYYISH, OPAbIH reonoru-
reou3NKNIAH HEXLeN, reodu3iK aprbiH eHeerniiH 6onoMXIMa TyNryypnaH COHroHO.

Ban YynyyHbl OpAbIH XanryynbiH 30pUAroop epeMaCceH Byx LLOOHOTT Oan YynyyHbl
XYOIPXUATTIN ye AaBXaprbir sarax, T3Ar33PUAH ron napameTpyyamnr TOLoPXOIox
4alaMXTal KapOTaXKMIH LLOTL, aprbir COHOX X3P3rnaH3. KapoTaXuniH cyaanraaHbi
VP OYHIUAH YHIMWAUAT OaTanraaxyynax ererfen Oaviraa TOXMONAOND TAAMIPUNT
opa, XyOpWnH breTsa xonborfox TOOLOOHbI NapaMeTpyYAUNT TOFTOOXOA, X3P3rNax
bonHo. KapoTaxunH cymanraaHbl yp AVHIUAH YHIMLIAVMIAT OaTanraaxyynaxnaa yr
CydanraaHbl M3O33NNMAT OPAbIH YHACIH XYASPT 6pPeMACeH, LOOHOTMWH ereraen
OONOH KepHWUIA rapL, eHAePT3M, COHrOMON 3M3MA3NA aBTaaryy MHTepBanaac aBcaH
KEPHWA COPbLbIH VP AYHIMWH anb anMHTak XapblyynaH TOrTOOHO. LlooHorniH
reonornMmiH OONMOH reoMU3NKNIAH 3HIXYY XOEp CyfanraaHbl ereraneep 3epyyTan
AVH rapcaH 0on TyyHWI WanTraaHblr TOAOPXONMK, HEeUMAH TOOLOOHb! TalnaHg,
TyCracaH Oavix WaapanaraTau.

100 M-33C nnyy ryH epemaceH 60coo LooHor 60MoH OyX Hanyy LOOHOT, ra3pbiH
LO0PX ManTantaac epeMAaceH LOOHOrT 20 METpUMH axuL, TyTamp LOOHOrUIH
FONYUIH a3UMYTbIH OONOH 3EHUTUAH BHUIMNAM X3MXWUX, LLOOHOTVMH OPOH 3alH
Garpnanbir TOLOPXOWOX X3P3ITIN. SAr33P XIMXKUATUAH VP AYHT XanryymblH 3yCanT
Gavryynax, nnaH (m3Bcrap 3ypar) GONOH yynbiH Aand ManTanTblH FOPU3OHTbIH
MNaH 30XMOX, ALWWIT MHTEPBAbIH 3y3aaHbIr TOLOPXOWNOXOA almrnaHa. LlooHor
Hb Jand MantantTan OrTAOALCOH TOXWMONAONL T3AM3PWWH OrTAONLbIH L3MMAH
Ganpnanbir MapKLIENAPUAH X3IMXUATIIP TOAOPXOUNHO. XaWryynbiH LOOHOMMIAT
XYOPUAH OMETUIH YHanbIH YMrN3aNTIA Xapblyynaxan 30°-33¢ Gararyi eHureep
OFTONCOH Oanxaap Tenesnex epemaeHse. bocoo barpnanTam, 3CB3N 3rL, yHanTaw
XYAPUNH OUETUIAT WX 6HLreep OFTIOH epeMAexMnH Tyng LOooHOrT anbagman
TaXWWANT YYCraX aprbir X3p3rnak OONHO. ©peManeruinH axibiH 3apanbir XIMHIX
VYAH33C ONOH MeperuerT LLOOHOMMIAH CUCTEMUIT X3P3rnax 00NoxXooc ragHa Aang
ManTanTaac XMnUx epemanert H3r LU3r33c Of1oH Ymrnang byoy a3syyp Oarpnanaap
epemManer fByynax aproir Xaparnak O0AHO. XyA3PXWUATTIM X3CIMT HIBTIPY Oarraa
epPeMANernir Har VXK ANaMeTPIdp 6peMAeX X3P3rTau.
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3.7. XyopuiH OunetnnH xanbap, XamMx33, OavpluMX HeXUWIUWM HapurBYnaH
CyLanx, rpaduTbiH XYPUMTNANbIH [OTOOL OYTUMIAT Cyanax, XYAIPXC3H X3CrUMH
TacpanTryn YpramkuncaH Ganagan, XyapunH OMeTuinH OOANCbIH Havpnara, XyaApWiH
OveT A3X rpaUTbIH HYYPCTOPOrYMAH TapXanTbiH LWKHX YaHap, 3yM TOrTon 33par
OPAbIH XaWryynblH OMOH, TON aCyyAsbir VH3H 36B WWAAB3PA3X3L YynbiH Aang
ManTanTblH CUCTEM X3P3MM3X Hb XaMIUH HaMaBapTanl yp AyHA Xypragar. Nnmaac
XaWryynblH Aang ManTanTbiH CUCTEMUIAT HANAMA FreoNorviH TOrTOLTOM, Tyxanunban
[l ©ynart xamaapax Gan YynyyHbl OpAblH XyBbL MP334yWH ONOOPMONTLIH apra,
CUCTEMTI yanayyncaH bananaap COHroxX X3parfiax Hb UAyy yp AyHTaM banaar.

OH> TOPANMH OPAOL Aang ManTanTblH CUCTEMUNT UP33AYNA TIPTYYH 33MKMHA,
onbopnox OONOMXTOM OpA, XYAPWUAH OMETUH Teneenex YajaMx CanTan ron
X3C3MT HIBTIPY X3P3rN3H3. XaWryynbiH Aang ManTantbir XyLPWUAH OMETUIH CyHan
[aryy, 3ry yHantav O1eTaA yHanbIH Aaryy HIBTIpY, XYAPWNH OueTunH Mopdonoru,
Gan 4vynyyHbl OPOH 3aMH TapXanTbiH LWMHX OaWANbIr TOAPYYAaH, XYA3IPXUATUNH
TacangaHrv 6anaan, opoH 3arH 8epUNeNTeHs YHINM3 erHe.

Bara 3y3aaHTav 0an 4ynyyHbl XyopwviH OueT Oyxui opood WTpek (x3BT3d
XOHIMN), DOCO0 aM HIBTPIH XaWryyn XWX, ManTanTbiH axui, OypT MeperuerniH
COPbLMONT XWX X3p3rTavt. COPbLJIOX aNXMbIH YPTbIF TYPLUMAT apra 3yvH cydanraa
OONOH aun TeceeTan reonorMiiH TOrTol, OyxMi OpATOM Xapblyynax apraap
COHFOX TOrTOOHO. 3y3aaH WXTAN XyAPWWH OMeTWIAr cyanaxmaa CyHanm XeHaneH
Ganpnax opT, pacceyka 33p3r Aang ManTanTbir XYOAPWUMH OMETUIr 3y3aaHbl aaryy
OYp3H OrTNOH H3BTIPY OONHO. MeH 3H3 30pWNroop raspbiH AOOPXM LLOOHOMMNT
epemaeH Cyfanraar fByynHa.

YynbIH Aand ManTanTblH H3M rofn 30pWynant 0on XanryynbiH LLOOHOMT KepHWUK
COHIrOMON 3N13rA3A rapy bawraa 3C3XMIAr TOrTOOX, 6PEMENErvinH 60N0H reotn3NKNIAH
CyZanraaHbl yp LyHr opAblH reonorvnH XonbonT Oyioy reoMeTpKyyaNT, HeeUmUnH
TOOLOOH, aLUMIAax HeXUAMAr TOAOPXOWNOXOL OpWMHO. YYMblH - ManTantbir
HapUMBYMAN XMAX OpAblH X3C3r OONMOH OpAblH 3XHUW 33MKMHL  0nbopnox
rOpV30HTYyAaA ABYynAar.

3.8. XanryynblH ManTanT, LLOOHOT XOOPOHABIH 3aK, eepeep X3nb3n xanryynbiH
TOPbIH HATPanbIr XanWryyn xumx Oavraa OpAbIH reofnoruiH TOTTUbIH  OHLIOT
Ganpgang ToxmpyynaH Tyxan Oyp TOLOPXOWXK, OHOBYMON XWX COHroHO. AnvBaa
alWNIT ManTMasnblH OPAbIH XaWUryyNblH TOPbIH HAMTPAsbIT OHOBYIOH TOAOPXOMIOX
ONOH apra Gampar OONOBY XaWryymnbiH NPaKTUKT XapbLyynanTblH aprbir epreH
X3p3rn3asr. YYHUM  MeH YaHap Hb XaWlryyn Xuik Oaviraa OpATOM reonormnimH
TOITOL, XYAPWUWH OUETUMH X3N03p, XaMXK33, DaMpLUMX HEXLeN, XYAPUAH OUeTUiAH
OPOH 3anf awwurtT OypABIPWMH TapxanT, XYAPUWH BUETUIMH 3y3aaH 33p3r OpAbIH
YHOC3H Y3YYN3ATUMH eepunenteep afun TeceeTavt OpA0L OHOBYTOW X3P3rnaracaH
XaWryynblH TOPbIH HATTPANbIr 66PUMH Cyaamk Oanraa opfiblH OHLOr banpanTaw
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ysanayynaH — xapblyynaag onboroox  OHOBYMOM  XWWX, TOPbIH  HAMTPanbIr
TOL,OPXOMNIOXOL, OPLLAOT.

OXY 6onoH XaMTbiH HexepnenuiH opHyyaad 6an YynyyHbl ONoOH OpAOA OH
yaaaH XUAVMWH TypLna, Xauryyn, onbopnonT XWWCOH Typlunarag Tynryypnad
XapbLyynanTblH 3apYMaap TOAOPXOMICOH, TYr33M3M X3P3rN3aradk Oavraa Xanryybix
TOPbIH HAFTPANbIH M3A3371371, MOHIoN OpHbI Ban YynyyHbl LOeBTEP OPAOA Xanryyn
XWWC3H Typlunara 33part TynaryypnaH 6an YynyyHbl OpAblH reonorviH TOrTLbIH
HUMAMAA OananbliH Oynar, HeeUWMMH 33P3rf3NL Xapransax XawryysnbiH TOPbIH
HATPanblH OONOMXUT XyBUNOAPbIr Aapaax XYCHIIT33pP y3yyinas (XycHarT 2.3).

XYCH3IT33p 6reraceH XamryynblH TOPbIH HAMTPabiH M3A3IMAMAT Ban YynyyHb
OPAOA Xauryyn xwinxssp Tecen ©Oonoscpyymk Oavraa LlwaTaHA Xapblyynca
CyAanraaHbl YHACIH A33p XONOOrA0X OHOBYMON XWX COHMOH X3p3rnax BONOMXKTOMN.
[3BY 3H3 Hb OPfbIH XaWryyng 3aaBaf UMM HArTPaNTam TOPON X3P3riaX ECTON MCIH
caHaa bW MAMMIM aHxaapax X3parTan.
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3.9. OpAblH HEBLMNH YHIMLINWAT OaTanraaxyynax 30puUnroop opfblH 3apuM
X3C3MT XaWryynbiH aXnbir HapWUMBYNAH ABYYNHA. WIHXYy HapuyBYnaH Cyanax
X3C3IT OpAblH XYAPUAH TEXHONOTMNH Tepen, Ban YymnyyHbl SH3 OypUrH MapKUnH
XYLPWUAH OPOH 3arH DaMPLUMBIF TOROPXOUMX, TyXaH X3CTUAH AOTOPX KMLIMMIAH
aapanara xaHraxymL, xyasp 6a XOOCOH Yynyynar, KapCTblH XOHAWNX, XarapblH
Banpnbir TOoROpPXonnHO. OpablH HAPUIBYAAH CyANIax X3CIrT COPbLIOATLIH anXMbIr
HAMTPYYNaH, COpbLbIH Cyaanraar OYpaH AyypaH XMMCIH GaiHa.

OpfiblH HAPUMBYMAH CYANaxX X3C3r Hb TyXaWH OPAbIH reoNorniH TOrTUbIH OHLIOT
Ganpan, XyopunH OVETVUIH DarplUMX Hexuen, X3nb3p Aypc, awWwwurT ManTMarbiH
YHOCOH Tepen 0a XyApWWH YaHapblH TON Y3YYM3NTUIAT TOLOPXOWUNIOX OONOMXTON,
OPAbIH HEBLUWH AUNMHXMIAT DarTaacaH, anb 60noxoop opAblH TIPTYYH 33KUHL
onbOPNoONT ABYyNax X3CrMMr XxaMaapcaH banHa.

| OYNrvinH 6an YynyyHbl OpPAbIH HAPUMBYMMX Oy X3CIT, TOPU3OHTOL HEBLMIAT
6attam (A) 6a 6ogmton (B) 33parnanassp, Il OYATVIAH OpAbIH MIAM X3C3IT GOAMTOM
(B) 33parnan33p TOOLOOMHO. Il BYArMIAH OpAbIH XyBb HaPUABUMIK Oyl X3C3rT
6onomxTon (C) 33p3rN3ANNH HEBLMIAT TOOLL0ONOXOA, XalryynbiH TOPbIr 2 AaXvH
HAFTPYYNCaH Darx X3p3rTam.

OpAblH HapWMBYNaH CyfanX, eHAep 33P3rN3M33p HeeLUMMH TOOLOOMON XWX
X3CTUAH TOO X3MX33, GavpnanbiH COHrONTHIN AWWIT ManTManbiH xanryyn 6a
onbopNONT 3PXN3MYNL XaMTPaH TyXaH opd OYPWIH OHLOMT TOXMPYYNaH COHroX,
TOFTOOHO.

OpoblH HapuMBYNaH CydancaH X3crdc OypayyncH Oyx M3O33NAMAr opAbiH
reonorMnH TOTTUBIH HUMNM3N OaWAnbiH  YHIAM33, XauryynbiH TOPbIH TEOMETP
Oa HArTpan Hb TyXalH 33P3MM3NWAH HEeUWMWH Llaapanarbir XaHrax Oanraa,
3CAXUWH YHINM3, XaWryynblH TEXHUK X3P3rC3MMAH COHMONT Hb OPAbIH XauryynblH
WaapAnarbir xaHrax 0awraa, 3CAXMIMH YH3NM3, COPbLIONTLIH TOPbIH HArTPan 6onoH
COpbLbIH CyAanraa, LWAHXWAM3 Hb aWWIT ManTManblH YaHapbIH y3YYNanTyYAnAr
OYpaH TOAOPXOWNX 0Oarraa, CAXMAH YHIMM3, HEBLMMH TOOLOOMON, X3P3rNax
Garraa y3yynanTyyauiH YHIMWKUNT BananbiH YHIAM3HA aWWrnax, yaMaap opabiH
Bycaz XaCrnmH A33pX Y3YYM3aNTYYAMMH XapbLyyncaH CyfanraaHs allvrnaHa.

Onbopnont xmx Ganraa OpAblH XyBbM 3HIXYY HAapWUMBYMICAH CydanraaH
onbopnonTbiH OONOH  AWWMMIANTbIH - XaWryyabiH  M3ANNMAT  OYPaH  allmriax
X3P3rTN.

OpablH HEBLMIT TeoCTaTUCTUKMIH apraap TOOLIOOMOX DON TyYHWIA MHTepnonsL,

XWX apra, TOMBEONON, YHACSH Y3YYSNTYYAMUT OPAbIH 3HIXYY HapuiBYiaH
CyAANcaH X3CrVIiH M3O33MIMAT aLUMIaH TOLOPXOWUNCOH DalrBan 30XMHO.

3.10. OpAblH XanryynblH ABLAA ManTcaH byx ManTanT, LLOOHOT 6O/OH banranuiiH
Oycan rapu 3oxux €coop GapummkyynargcaH Gamx ecton. CopbUnonTbiH Oyx
OrerafMir  CopblbIH  OapUMTXYYNanTblH XypHana OypsH OuyMX, reonoruiiH
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GapuMTTar XxapbLyynaH LWanraHa.

FeONOrMMH  GaPUMTXYYNaNTbiH  ABUAL rPaUTKCaH  YyNyynrumH  XyBUPSbIH
33p3r, A3N Cypan MasrviH Ouer OONMOH CyanbiH OWEeTWH Havpnara, Gawvipnan,
napameTpyyd, TOXWMOMAOX AaBTaMX, XYAIPXKCIH XICTYYAUMH TEKTOHWUKT aBTCaH
Ganpan, OyTpan, ereplwmnng aBTcaH xacryya, bytpan 0a erepwnuniH 33p3rT OHLIoM
aHxaapan xaHayynaH OWYMINIXWAH 33p3ru33 rpadUTbiH TANCTKUATBIH TYBLUMH,
TaNCTbIH MOXNBrMAH OyT3L, TOrTOL, X3MX33, Oycaf 3pA3CTav XaMT ypracaH Ganaan,
XYI3PT aryynargax cynbdui 3pacyyd, rantraHyyp OomoH Lasapnar 3pAcuiH
OVUMINANA OHLrOV aHxaapasn XaHayynaH cantap TOAOPXOUIOH BUYH3.

FeonorMnH GapuUMTXyynanT Hb OPAblH TEONOMMAH TOITUBIH 3MeMEHTYYAUNT
X3P 33P3r VH3H 36B, OYp3H AYYP3H Tycrax Ou4MrnacaH Gampan, CTpyKTypbiH
SMEMEHTYYAMWH  OpOH  3alH  Gampnanbir  36B  TOLOPXOWNCOH  Ganpan,
OapUMTXYYNanTbiH rpaduK OYPCISAVMH X3CTAT YANACIH Gangan 33parT Tyxaw
Oyp XaWryynbiH axnbir yaMpaaH sByymk Oarraa axnax MIpraxunTHyya OonoH
Xanryyn spxnary Ganryynnaraac TOMUICOH OYpanasXyyH TOrTMON XSHaX, anaaa
LyTarafbir apuirax axwunnaHa. fAnadrysa aHxgard OapuMTXyynanTbliH 4YaHapT
OHLIFOM aHxaapan xaHayynban 30x1Ho.

XAHaNTbIH - @xnNbIr TeOPU3NKMAH  XIMXKMNTUMH YaHap ©onoH Oyx TepnuiH
COPbUMONTBIH YN aXuWnnaraaH H3rH aaun TOrTMON XWX, VP AYHIUAH Tanaap
YH3/13 erHe.

3.11. AWKrt ManTManblH YaHapbiH YHIMM3 erex, Gan YynyyHbl XypuMTRanbIr
ANraXx XypP33/13H HEBLMIT TOOLOOOX 30pUAroop LooHOr 6a ManTtantaap OrtioraoH
H33rAC3H OONOH BarranunH rapLuaap UN3PC3H XyYAPUAH OyX MHTEPBAN 30XMX ECOOP
COPbLIOrACOH Barx X3parTn.

3.12. OpablH Xanryyng X3p3arfisx reonoru, reousnKMnMH apradnan, CopbLUIox
apra (UdrmaH, WyramaH, TanbalH, 333MXYYHWIA X 33p3r)-bif OpPAblH 3P37-
VH3NM3HUM yel, OONOH XaWryymbiH 3X3H yen OPAblHXOO TeONOrMnH TOTTLbIH
OHLJION, COPbLIOX XyA3p Oa aryynary YynyyaruiH dusmk-MexaHnk WUHX YaHapT
TYAryypnaH COHrox TortooHo. COHroH aBy Oy COPbLIOX apra, XanryynbiH apradnan
Hb TyXallH CyAanraaHbl Laapanarbir OypaH XaHrax TYBLUMHL YHIMLWATIA yp OyH
erper OavixaaC rafiHa 3AUMH 3acCTUAH XYBbA, X3MHIMTTAM, Lar XyralaaHbl XyBb[,
Lyypxar Ganx 3apymbir GapumMTnaHa.

CopbLNONTbIH X3, X3[3H Tepen 6a aprbir X3parnax Oaviraa Gon T3Ar3pWnH
YHIMWMNT Oanpan OonoH Teneenex Yaagap, Ove OMeH’3 opnox Yamamxump
XapbLyynaH Cyfanraa XMmx yH3Nr3 erceH Gansan 30XMHo.

ByX TepnunH COPbLIONTbIH axIbir OPAblH FeonorniH TOrTol, CydanraaHbl
30pVNrof, TOXMPCOH apra, apradnanbiH faryy, xonboraox Xypam, HOPM X3MX33r
BapUMTNaH TYMLITI3H?.

ban 4ynyyHbl OpAbIH Xauryynmn USMWAH reoU3NKUAH COPbLIONTBIH aprbir
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X3P3rN3x 00N TYYHWIAT TOFTOOCOH XypaM Oa apradnanbir canTap OapuMTiaH sByymHa.
Ban vynyyHbl OpAbIH XaWryyna LeMUAH reotn3NKUAH COPbLIONTBIH aprbir X3p3rnax,
MOH LWMHIM3M aprbir HIBTPYY/IIXAID TIAMPUAT X3P3rnax OONOMXUIAH Hr3NK-
FeONOMMAH YHAICIAM, X3P3INKYY3X apradnansir dpasc GasnrvitH cyganraa GomoH
LIeMWIAH LWWMHXWAM3HWA acyyaan 3pX3ncaH TepUH 3axmpraaHbl Oaumryynnaraap
X3N3MLYYXK, OaTanraaxyyncaH apradnanbiH garyy sByynax Hb OHOBYTOM.

FeoNnormnH copbl, (KEPHWI, XOBWMOH, XYCMan X 33P3r)-blH X3MX33 0Oa
COPbLIOX aNXMbIF OHOBYTOM TOFTOOX, COPbLTONTBIH aXIblH 3apaan ba xepenvep
3apLyynanTbir XAMH3X acyyanbir CyAnaH X3p3arkyynaXad3 COPbLOX X3C3MT XMUCIH
KapoTaXWWH Cyganraa, UeMWNH reoUsnKUAH COPbLIONTBIH YP AYHM awurnax
X3P3rTaN.

3.13. XauryynbiH OrTnong COpbLAONT XMAXA33 flapaax HeXLYYAWAT bapyumTanHa.
YyHA:

- CopbUMOATbIH TOPbIH HATPaNbIr Cydamk 0Oavraa opg, XYAPWMH OWeTWIH
reonornnH OHLOMT TYAryypnaH aaun TeceeTan OpAoL OHOBYTOM X3P3riaracaH
TypLwnareir Cyanax 3aMaap XapblyynanTblH apraap TOFTOOHO. XapWiH LUKH3
TOPNUNH OpOOA TYPWWAT apra 3yWMH CyAanraaraap TOOOPXOMMX, COPbLOMK
Barraa reonornnH OrTNONbIH X3MX33HA, TyyLUTak GapumTnax,

- KepHui GOMOH XOBWUMOH COpbL, 33P3T LWyraMaH Copbl, Hb XyAPUIAH OMET a3
rpatbUTbIH HYYPCTOPOIYUIH aryynrbiH XaMrMAH X X3N031303r Ynrnang garyy
ypT Tanaapaa AaBxLUaH OavipnacaH 6anx,

- CopbUMOAT XMMX YUMN3N Hb XYAPUMH OWeT A3X rpacduUTbiH HYyypCTOPOryminH
aryynrolH XaMrMH X 8pYNenTIV YAMNSNTIN AaBXLAX Yadaaryv TOXMongons
(3H3 Hb ANaHrysa 3ru yHanTan OWEeTWMIAr Hanyy LIOOHOrOOP OFTAOX XaWryyn
XWUAX3, TYr33M3/1 TOXVMONAAON) UAM COPbLbIH VP AYHT HEeUMAH TOOoLooNons
alwmrnaxag 3pranzd3 Ganraa 0on XyOPUAH OWETUMH TyXalH X3C3rT ManTant
H3BTP3H COPbLIOX, Talyy 6anpnantad copblblH yp OYHT3M XapblyynaH
OaTanraaxyynax,

- CopbLIOATLIr XYAPUWH OMeTUAH Byx OrTNONbIH TypLIMA TOAOPXOM anxmaap
TacPanTry XMMC3H Oarixaac rafgHa COpbUbIF aryynary Yynyynart TOAOPXOW
X3IMXKII3P (3H3 XIMXKIIT ronayy XyApuUnH OreTan Bartaax XooCoH YynyynrmiiH
VIX 3y33aH X3aM33X KMLIWUTWAH y3YYI3ATTIV JyALYYIX aBAar) H3BTPIH COPbLOSHO.
Aryynary 4ynyynart H3BTP3X COPbLJIONTBIM XYAPUNH OUET[, y33rAdX reonorvnH
TOLOPXON XWNMy/A TOXWMOMAONA Oyx OrTnonoop, reoforMnH TOrTLoop Tofd
Anrapax Xvn 3aartai TOXVONLONA LLeeBTep OrTiofnoop AByynHa.

- Cysar, TpaHwewn, wypd 60noH GanranumH Oycaa rapwaap HIACH XYAPUIAH
MCINACH X3CTYYAA TyCaf Hb COPbLUIONT XWX,

- XyopwnH barranuiH Tepen 6oMoH XyA3PXCIH YynyyaruiAr Tyca Hb COPbLIONCOH
Banx.



ALMrT ManTManbiH 6asnar, opfibIH HOBUWAH aHrvAbIr
Ban uynyyHbl OPAOL X3Parnax apraynicaH 3eBIOM»K

- CopbUnonTbiH anxam Oyly CopbLl, XOOPOHAbIH 3al, WyramaH COpbLUbIH XyBbJ,
ceku, (X3pumM)-WiH ypTbIr XYAPUIH OMETUIH [OTOOA OyTL, almrT OypAB3IPUIAH
TAPXaNTbiH LUMHX YaHap, XYAPWUAH CTPYKTYp, TEKCTYPbIH OHLMOF, XYAPWMH
bDU3MK-MeXaHUK WKMHX YaHap OOMOH TyxalH awurT ManTMantanm xonborgox
Oycap y3yynanTuir xapran3aH COHrOHO. ban 4ynyyHbl OpAbIH XyBbA, LUyramaH
COpPbLibIH CEKLWMIH YpTbIr rongayy 1-2 M, aryynrbiH XWrg Tapxautan xyasp 00noH
aryynard dynyynart 2-4 M-33p COHrOHO. ©pPemanervmH KepHWu CopbLbH
CeKUMWH ypTbIr COHrOXOA4 ©peMANervinH PencunH ypTbir XapransaH y33x
x3p3armant. CopblLbIH CEKUMMH YPT Hb XYAPUH OanranuinH BOMOH TEXHOMOrMIAH
Tepen, Gan YynyyHbl XYAPWUAH COPTYYAbIH HEeUMWr aHrunaH TOOLOOOXOA
TaBUrACaH XYAPUWH OMeTUH Bara 3y3aaH, HeeummnH xyp3anang bartaax donox
aryynary uynyynruiH GOfoH KMIWIMIMAH LaapAfiara XaHraxryw aryynrataw
XYAPUAH XaMrUAH MX 3y3aaHaac niyy bamx Gonoxryu.

Ban 4ynyyHbl OpAbIH XaWryyna ronayy OaraHaT epemanervinr xaparnagsr Tyn
LLOOHOTUWH COPbUONTBIH FON Tepen Hb KepHUA copbl, DarHa. KepHuin copbLbir
TOSHXM3MMAH - Jaryy TanfnaH Xepeepex, TOrTOOCOH anxMaap TacnaH Cekusp
COPbLYJIOHO. OpeManernH ABLag KepHL COHFOMOS 3M13rA3N rapcaH TOXMOMAONA,
T3P X3CM3C KEPHUIN COPbLbIH XaMT WaMblH COPbLIONTLIF COHFOCOH COPbLJIONTBIH
anxam Oyp33C Wnam LyrnyynaryniH TycnamxTanraap asy, Tycagd Hb OonoBcpyynaH
MOH TyCafl Hb WWMHXWAMIHA UNM3H3. bara AnameTpsp epeMaceH OONoH KepHMM
rapl, 6aratan Oaviraa X3cra3c KEPHWIT TannaH XyBaaxrymrasp CopbLIONTOHA Oyp3H
XxaMaapyynax 601oMxTon. X3p3B opAblH xanryyna ypsyy ynaanart (RC) epemaner
X3p3rnax Oavraa Oon epemanervind anxam Oyp33C rapcaH YPTCUNAT COPbLONHO.
OMHO TIMIMMACHUMT YHAIC OONroH rpaduTbiH (UMK MEXAHMKMIAH  LIMHX33C
WwanTtraanaH 6an YynyyHbl OpAblH XaWryyna ypByy VA3313rT epeManervir anb
BONOX00P X3P3rNIXIyM BANX X3PIrT3N.

XanryynblH 30puUynantaap HIBTIPCIH ManTanT (cyBar, TpaHwew, Wypd, WTOSbH,
60Co0 yypxal, KBepLinar, LUTPEK, OPT, PaCcCevkn X 33P3r)-aac COPbLIONTHIF
rofifyy XOBWIOH COPbLJIONTBIH apraap XwinH3. a3pbiH ragapryyn MantcaH cysar,
TPaHWen, Wypd 33p3r ManTantaac sH3 OypUMH TYBWMHA WMCINACIH XYLPUMH
TOPNUNT Tycaf, Hb SNrax COPbLOMHO.

CyBar, TpaHLUeNH COpPbLJIOATLIN FOAAYY TYYHUM yRaHA Xvnoar. MiMaac g33px
MaNTanTbIr H3BTP3XA33 YHAC3H Yynyynrvnr 3aaBan H3sx 10-15 CM ryH HIBTIPCIH
Ganx waapanaratan. LLUypdbir Ux 3y3aaHTaln C3BCHP XypAcaap XyduracaH 6an
YyNyyHbl OPAbIH Xanryynm x3parnax 6onomxrton. LLypdbliH COPbLAONTLIM TyYHWIA
XaHa 0a ynaHg sByynHa.

3y3aaH MXT31 0an YynyyHbl XYAPWUAH X3BTWWIT OFTIOH rapcaH fang ManTanTbiH
COPbUMONTBLIN  aWNIT OypABIPUMAH  TapXanTbiH LWIMHX YaHapaac XaMaapyynaH
ManTanTbiH H3r 0a XOEp xaHaHaacC aBHa. XyOpWWH OWeTUiAr yHan Oa CyHanbiH
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Jaryy Tacpantryr mepaex Oanraa 60coo OONOH X3BT33 ManTanTbiH COPbLIONTLIF
HIBTPINTUMH axuL, OYPWIAH Meperureec aBHa. VIM33C HIBTPINTUAH axuupbir
TEXHUKWIH Waapanara, 60noMXooc rafgHa XyapuiH OueTniH cyHan 6a yHanbiH
Aaryyx almr OypaBIpuAH TapxanTbiH 3y TOMTAbIM Xapran3aH TyPLWAT apra 3ymH
CyaanraaHbl yp AyHA TyNryypnaH TOrTooHo.

MpacuT Hb aryynary 4ynyynraac husmk-mMexaHuK LUMHX33P33 3pC Anraatan,
XaTyynar OaraTan, calH xyBaarpantan 3pA3C Tyn COPbLNONTbIH ABLUAA XaHaHaac
HYPXX, COpbLOA AaBYyy OPOALOX, rpaduTbiH aryyarbir 30XMOMIOOP HIM3IAYYI3X
XaHanaratam Ganpar. XapaB UM HexXLen YyCax Maragnantan Ganraa 6on, TyyHUAr
TYPWWAT apra 3yWMH Cyfdanraaraap TOITOOX, COPbUMONTOHA XOBWIIbIH X6HANeH
OTT/IONbIT 36B raprax OOMOMXKTON TEXHUK X3p3rcan (Tyxannban Xoép 3ycary LaHTam
XOPee X 33P3r)-UIr alnrnax Xaparman.

XyApUIH OreTUnr Byx 3y3aaHaap Hb OFTAOOMYI ManTanTaac aBCaH CoOpbLIONTbIH
VP AVHr TyXaH X3COTUAUAH HEBLMAH TOOLLOOHA, X3P3rnaxXry Ganxbir aHxaapax
X3P3rTaN.

3.14. CopbUIONTbIH AXJIblH YaHAPbIH XSAHANTBIF COPbLMONTLIH YANA3N OYX3HA
(copbl, aBax, COpblbIr OONOBCPYYNax, COPbLbIH LUMHXWAMS X 33p3r) 30XMX
apraynanbiH aaryy TortMon fByysHa.

Copbll, aBaNTblH XAHANTaap XOBWIIOH COPbLbIH FEONOMMIH TOMTUbIM XapranscaH
GavpnanbiH COHrONT, XEHANEH OrTNOMbIH X3MX33 0a X3n63punr 3eB BapumTanx
Darraa, 303X, COPbLbIH XWH 33P3r V3YYI3MTIIP, YUY KEPHUM COPbLbIH
XYBb[l KEPHUMT XyBaaxzaa 2 X3C3rT alnrT OypABIP TIHLYY HOOMAOX HOXLMIAT X3P
XaHrax 0Oawraa, COpbLJIOX X3CTUWH COHTONTLIN XMWCIH Ganpanm XsHanT sByysHa.
LLlaapanaratav TOXMONLONA XOBWUIOH COPbLbIF YHACIH COPbLbIH A3Praf33C AaBTaH
COpbLJIOX apraap, KepHW aybnmkatap ynAC H XaracaaC COpblbIr JaBTaH aBax
apraap XsHanTbir XMMH3.

Copbl, aBanTbir AaBTaH YWAACIH TOXWMONAOMA rapCaH anfaaHbl X3MX33r
Gan yynyyHbl xyosp Oa aryynard YynyyaruAH HArTbIH 3epeer xapraniaH ronagyy
TOLOPXON XyBUIH Xs3raap (10-20%)-aap yHanmar.

BaranuinH x3BT3L A33p COPbLIONTbIH reOMU3MKMIAH aprbir X3pariax Oawraa
Bon OaraXxunH TOXMProo, XSMXWATUWH TOrTMOJXKYYNanT, COPbLIOX LSMMIH
Garpnan 33parT XaHaNTbIr ABYYyNaxaac rafHa AaBTaH X3IMXWUIT XWX XapbLlyynaH
XsiHaHa. [eoMU3VKMAH COPbUMONTBIH YHIMLLAMWT  KEPHWWH eHOaep rapuTaw,
COHrOMOJ 3M3r[3N ABarfaaryM Hb TOAOPXOW OOMCOH TYAryyp WHTEpBAN A33pX
ManTanTaac aBCaH reoflorvinH OONOH reoMU3NKUIAH COPbLbIH YHI XOOPOHA, Hb
Xapblyynax 3aMaap TortooHo. CopbUMONTbIH HapUMBYNang Heneenexyny, anaaa
rapcaH TOXMONOONA TyXalH MHTepBang, reousnKninH XaMxunT (Oyioy LIOOHOTMIH
KapoTax)-Wir JaBTaH XWMH3.
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ManTant 6a LOOHOTVIH COPbLONTLIH YHIMLIAMIT Wanrax eep HIrH xyBunbap
6on 30pWynanTbiH ManTanTbir 30XMX apradnanblH faryy HIBTP3H Teneenex Yansap
eHAepPTIN 0O6H COPbUMONT XMMX fBAAN IOM. DH3 30PWUNITOf MeH TEeXHOMOrUiH
COPbUMONT, XYAPWUAH 333MXYYH XXMHI TOAOPXOMOX M HIBTIPCIH ManTantaac
aBCaH copbL, 0nOOPONTOOP rapraH aBcaH Xy4sp Oa aryynard YynyynrunH GeeH
COPbLOA XMIACIH WWHXUAMIHUIA VP AYH almrnax 0onHo.

XSHanTblH AaBTaH COPbLAONTBIH TOO X3MX33 Hb anAaaHbl CTATUCTMK YHINM3
XWX, anfaa rapcaH TOXMOMAOAL 3aCBapblH  WATIALYYPUAT  YHASCIINTIN
TOOLL00JIOXOf, XaHranTTam TooTon Oawx WaapanaraTau.

3.15. CopbL, bonoBcpyynaxaaa opa TyxalH OpaoA 6epT Hb 30pWyaH fapaannbiH
CXem raprax Oytoy MXun TepAnAH OPAOL allMrnacaH CXeMUIr AyWNrH alnrnax
0OMHO. XapuH YHACIH DONOH XAHAMTbIH COPbLbIT LWNHXMIX, OONOBCPYYnaxam HIrH
VXN CXEMUIAT DapuMTanHa.

Copbll, OonoBcpyynax YMAANWMAH YaHapbir O3C JapaaTan XsHax, OyoyyB4Mmr
Gonoscpyynax yHEICAMAH  untranuyyp  (K)-mir coHrocoH ©Gawvpan, Oytnax,
HYHTarnax TeXeepeMXYYAUMH L3B3PM3ra3, COpbLbIr XypaaHrymnax 30pwnroop
XOMUAT XWMNX3L CUCTEMT3W anfaa raprax Maraffiantay cerperaublH y33ranisc
COPIVNABX 33P3IT XAHANTBIT XUAH3. Ban YynyyHbl XYAPUNH XyBba atranuyyp K-uniH
yTra xwurg xyoapt ronayy 0.05, xwurg 6yc xyaspt 0.1 banaar.

Copbll, OONOBCPYYNANTbIH YHACIH XIHANTBIM COPbLBIH XypaaHrynantaap rapcaH
XasranbIr LyrnyynaH aB4 OypayyncaH CopbLOHL YHACOH COpbLTOM aamn byayyBy33p
LAaXMH OONOBCPYYNanT XMMX, MOH YHACIH COPbUTOM afmn apraap LUMHXMUIMI
XUWNMK  XAHANTbIr  ABYYNax aprbir  X3p3rf3H3. DH3  TOXMONAONA,  XSIHANTbIH
OONOBCPYYNaNTbiH TOO Hb anfaaHbl CTAaTUCTUK YHINM3 XWMAX3A, XYPINLBXYMLL
X3MX33H[, XaHranTTan Ganx WaapanaraTtan.

3.16. Ban YynyyHbl XYAPWUAH LUMHXWATIM TYYHUIA Halpiara faxb VHOCOH alnrT
OypaBap 6onox rpaduUTbiH HYYPCTOPOrYMiAH aryynra, darangard almrran GonoH
XOPTOW XOnbl, OYPABIPUIAH aryynrbir X3p3rn3dHUA WaapAnarbir XaHrax TyBLMUHA
HapUNBYNANTaN, YHIMLLWATIA yp AYH Oraer LUMHXMWAMIHWA apra apradnanaap,
COPbLbBIH  LWAHXMAM3HUA XONOOrA0X HOPM, HOPMATVBbLIF DapUMTNaH XMIACIH
DaviHa.

Ban uynyyHbl XYAPWWAH LUWHXUAMIr TONAYY XUMMW, (DU3VK-XUMU, TIPIMIAH
LMHXWAM3HA apraap, TyXalH WMHXUAMIHL MepAex Oairaa HopM, CTaHOapTbIr
BapuUMTNaH XUIMH3.

CopblblH  WWHXWAM3M3p  TIPIYYH  33MXUHA  rPaduTbiH - HYYPCTOPOrdmniH
aryynra, laapnar OOMOH Laxuypnar XxofbUblH aryyara, rpaduTbiH YAATLIAN
33prUNr TOAOPXOMIHO. XYBMPCAH LWOXOMH Yyyy, LLUOXOWXCOH XyBUpMan Yynyynart
aryynaracaH 0an 4ynyyHbl XyBYPMan OpPAbIH XyBbA, TPadWTbIH HyypCTeperyeec
rafiHa KapOOHaTbIH HyypCTOPeryMmr anrax TOAOPXOWNCOH Bavx WaapanaraTam.
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MeH epaniH copblibiH 3apumM x3carT S, Fe, Cu, Co, Pb, Ni, As ©onoH garasmxum
0OAMCbIH aryynra TOAOPXOWNOX LUMHXWAMS XWAC3H 0OarBan 30XWMHO. DArdp
WWHXNAM3HNA TOO X3MXK33 Hb 3MeMeHTyya O0NoH A3rA3MXMI BOANCHIH aryynrbir
XYOPUAH OMETUMH OyX 3yCONTUNM TOLOPXOMIOX X3MXKIIHL XYpP3Inudxymy, 6Ganx
Waapanaratau.

[133px 3nemeHTYYAMIH aryynra, A3radmxui GOAMUChIH rapl, MeH yCTeperdunimH
y3yymanT (pH)-wuir GynardnuncaH CcopbLOHL TOAOPXOMHO. ByN3rymncaH copbubIr
XYAPUAH OMeTUH OYTIH OrTNONA Xamaapax epaMrH COpbLYYAbIH LUMHXUAMIHL
OINTr3rACH  COPbLOOC YHACOH COPbUbIH  CEKUMMH  ypTTal  MPOnopLMOHanb
X3MX33r33p TacNaH aBY HIMMaX apradnanaap 03nTraH3. bynarynncaH copbLyyn Hb
XYAPUAH OMETUIr yHan, CyHanblH Aaryy Oyx OpoH 3aif Teneenexeep TyyB3PMH
O3NTrarACcOH Garxaac rafHa OynardMncaH COpbLMONTOHA, XYAPWAH OanranuiH
TOpNyyA Oyp3H XxamparacaH Oavx X3p3arTam.

EpaniiH  copbLOOC  OYMardmMncaH  copbl, 631Trax  apraynan, OynarymncaH
COpbLbIH TOO, TYYHA aryynargax Oyw cyanax snemeHTyyn GonoH OypanyyamnH
TOPON, OYNIrYNNCIH COpbLYYabIH OPAblH OPOH 3aia TapxcaH Ganpnan Hb OpAbIH
reomnornH TOrTLbIH OHLNOITOW YANAaH Tyxal Oyp TOrtooraox, Mepasraex tanHa.

ban YynyyHbl xyosp 03X Aarangard OypagapwvnH cypanraar Moxron Yncag
BonoBcpyynaraaxaap Xyn33rax Oavraa “Awnrt ManTMansiH opasir Lory bananaap
CyanaH parangax OypABIPWWH HEeLMUr TOOLOONOXOL MepAex apradvncaH
36BNOMX" - DapUMTNaH ryMUSTr3H. OHeervinH bananaap sH3 TePMIH 3eBNeMX
XapaaxaH OonoBcpyynarfgaary Ganraa Tyn TYYHTIV afun TOCOOTIV 36BNOMXKMNT,
Tyxannban OXY-biH 2007 oHp bonoBcpyynaracaH “MeToandeckve pekoMeHaaUmm
MO KOMMNEKCHOMY W3Yy4YeHWIO MeCTOPOXAEHU W MOACHETY 3anacoB MOMYTHbIX
NOJE3HbIX UCKOMAeMbIX 1 KOMMOHEHTOB” 36BNOMXKMIAT almriax bomnHo.

Ban vynyyHbl Xya3p OOMOH TyYHUIA aryynary 4ynyynart LauparuiH WUHXUr3r
30XMX apra, apradnanbiH faryy XvnraH3. X3p3B LauparviH X3MXK33 Hb TOrTOOCOH
HOPM, X3MX33H33C Aasyy GavBan, 6an YynyyHbl Xy4pUATr 0NOOPNOX 3C3X acyyanbIr
MoHron YncblH UauparviH XsHanTbiH Oaurryynnara ©ONOH awWWrT ManTManbiH
Xanryyn, onbopnonTkir xapuyuary TePUAH 3axpraaHbl TOB OanryynnarsiH XxaMTbiH
WXNABIP3I3P 30XMLYYITHA.

3.17. CopbLONTbIH anfaaHbl AUAN3HX X3CTUNT COPbLbIH LUMHXWUIT3HWA anjaa
3330031 TyN YYHA WYY aHxaapan xangyynax x3partavi. CopbUblH  LMHXWAM3HL
caHamcapryn (ToxvmonanbiH) OonoH cvcTemTai (BarHTbIH) T3C3H XOEP TepMIH
anfaa rappar.

CopbUblH WWHXMAMIHUIA XAHANTLIM TOFTCOH apra, apraianbiH Aaryy TOrTMon
ABYYX Ganx waapanaratan. LUMHXUAMR3HWA X9HanTbIH 6anHra, Tortmon Ganansir
TOLOPXOW TOOHbI COpbL, OypT H3r ynaa OOMoH Togopxow xyrauaa (Aonoo XoHor
Oyp, cap Oyp X 33par)-Hbl WWHXUATIIHL XAHANT XUIAX MC3H 2 YHACH X3103p33p
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aByynHa. Fongyy 20-30 copbl, TyTaMI XSAHaNT fBYYNax XyBMNO&pbIr X3parniax
GanHa.

CopblbIH  WWHXWUNTHAN  TEONOMMIH  XSAHANTBIM  WWHXWAMS  XWMACH
nabopaTopuinH AOTOOA, XsHANTaac YN xaMaapyynaH OpAblH Xawuryyn, onoopnont
3pXN3rymna TOrTMon AByynax Waapanaratan. LUMHXWUAM3HWA XAHaNTaHL YHACOH
awwrT OypaB3p33C rafHa faranfax awmrr bypasap OONOH XOPTOW XONbLbIr HIMH
afun xaMaapyynax Xx3parTan. [LoTOOA xsiHanTaHA, rou, eHaep aryynra 3aacaH Oyx
COpbLbIr 3aaBan xaMaapyynHa.

3.18. CaHamcapryn anfaaHbl XsHanTbir YHACOH COpbUbIH xocnon (aybnwvkat)
GonroH xafrancaH X3Cr33C copbl, O3ATMH YHACH COPbUTOM XaMT [apaancaH
AyraapTanraap YHACOH COPbLOHA, LUMHXMAMS XUICH nabopatopup 1 ynmpnaac
X3TP3IXTYV XyrauaaHbl 4OTOP 6ry, anb anuHbIr aaun apraap WUHXIYYAHI. YYHUAr
66pesp AOTOOL XSHANT X HIPI3A3T.

YHOCOH COPbUbIH LUMHXWAMZH O3X CUCTEMT3M anfaaHbl XAHanTbir rafaag
XAHANTAap ABYYNHA. DH3 Hb XAHANTbIH LUMHXMAM3 XMAX 3px Oyxmn Oycag
nabopatopua XSIHaNTbIH COPbLbIT WWHXNYYN3X apraynan oM. lafjaag XsHant
AByynaxaj AOTOOL XSHANT XWWC3H COpbLyyAblH AybnMKataac XsHanTbiH COpbLy
6317 xsiHanTbiH nabopatopua WMAM3H3. [afaaf xsHanT AByynhar eep HarH
apraynan 0on ctaHmapT Hampnaratain copbl, (eepeep “CTaHOApT” X HIPMIX
GalHa)-oHA WWHXMAMS XUnx apradnan oM. CyyauiiH yeq 3H3 apradinanbir Mall
epreH xaparnax banraa Gereen 20-30 Oynar copbuoHA 1 cTaHaapT copbl, 1-3
LMPX3r GnaHK copbly, (XyA3PXUNTryi OONOX Hb TOFTOOIACOH aryynary Yynyynraac
63nTraC3H), 1 AybnmKaT CcopblbIr XamTaTraH Oarl, copbl, OONrOH WWHXWMAT
XVIMAMA3T aprbir Xap3arnax OanHa.

fapjaal XaHanTaZ opAblH XYAPWUWH Oyx Tepen OOMOH awwurt BypaBIpUMH
aryynreiH Oyx Oynar xamaaparfax ectom.

3.19. CopbLblH WWHXMAMIHWI rafaas b0o1oH LOTOOA XSAHANTbIH TOO Hb COPbLbIH
aryynreiH Gynar OypuiiH GOMOH WWHXUAM3HWA ye WwaT OypuiH (ynupan, Xun rax
M3T) TYYBPUIH Teneenex YafaMXWir xaHracaH Ganx waapganarata. Copbl, Aaxb
awnrT OypaABIPUIAH aryynrbiH OyArMiAr TOLOPXOMMOXOA, XKMWWINAH Luaapanarsir
xapran3aHa. CopbLpbIH TOO XaHranTranm onoH (kung wuHxmx copbl, 1000-aac
vx 6on) GarBan LUMHXWUAMIHAN XSHANTLIF HUAT copblbiH 5%-0 XMACIH baix,
COpbLbIH TOO LUeeH bon aryynrbiH Oynar Oypasp 20-30-aac AOOWYN COPbLOHA
XAHANTBIH LUMHXWIM3 XX X3P3ITIN.

3.20. CopbLibIH LWUWHXUAM3HWA XAHANTBIH P LYHMMAH O0NOBCPYYNanTbIr alwumrT
OypaBIPUMH aryynrbiH Oynar Oypasp, WMHXWMNMS XMUCH nabopatopu Bypaap
aHrMnaH TortMon xyrauaa (ynupan Oyp, Xun TyTaM X M3T)-HI XWX rapca
anpaa, oyTarafbir apuarax apra XaMxXa3r aBy 0anx Xapartau.
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[lotoon, 0OOMOH rafaaf XsHantaap LUMHXWAM3HWA - CcaHamcapry  OOonoH
CUCTEMTV andaa TOLOPXOMOX TOOLOOr TYr33M3M X3P3rN3a3r apradnanbiH garyy
ABYY/IHa.

[lotoon xsiHanTaap TOFTOOCOH CaHaMcapryn anfaaHbl KBaApaT AYHAAX X3IMXK33
Hb 36BlUGeperaex xa3raapaac (XycHarm 2.4) maex OaviBan, TyxalH XsHaNTbH
TYYBIPT XaMaapax CopbLyyAblH YHOCH LUMHXUAMZHWA Yp  AVHT  HeeuWH
TOOLL00MONA,  X3P3rNaxX Oonoxry. WNM33C XAHanTblH TyyB3PT XaMaapax Oyx
COPbLbIH WWHXMAM3M AaBTaH XMMCIH OarBan 30XMHO. YYHUI XaMT andaa rapcaH
LWaNTraaHbIr TOAPYYX, apuiarax apra xamx33 aBHa.

FpacduTbiH HYYpCTOpPOrYniiH aryynrag Xxapransax Keagpat AyHaax
anpaaHbl 3eBLUEEPeraex xs3raap yTra.

XyCHarT 2.4
o4 [pachuTbiH HyypcTeperyniH aryynra, % KBappat ayHoax angaa, %
1 1-5 15
2 5-10 8
3 10 — 20 5
4 20 — 40 3
5 > 40 2

fafaaf XsHanTaap CWUCTEMTIW anfaa WMAPCH TOXMONZONA TyXanH Oynar
copbLooc 30-aac [OOLUry COPbUbIT rafaaf XsaHaNTag COHroH aBy apOUTPbIH XSHaNT
aByynax 3px Oyxur nabopatopua erd AaxmH WWHXMAMS XMANMHI. ApOUTPbIH
NabopaToOpPUNH LUMHXIMNTIM3P CUCTEMTIN anaaa banraa Hb TOrTOOrABOS, COPbLbIH
YHOCOH WUHXNAM3HWA VP AYHA 3aCBapiax MATIALYYP TOOLOOXK X3P3rNaX, 3C3X
acyyanbir WWAABIPN3H3. YYHTIM XaMT YHACSH COPbLOHA LUMHXWAMS XMUCIH
nabopaTopua, CMCTeMTaM anfaa rapy Oawraa LUanTraaHbIr UNPYYI3H apunrax apra
X3MXX33 aBHa.

CTaHOapT HaWpnaraTaé copbl, OnaHK copbll, AYOMMKAT COpbL, X3P3rNax
WAHXUATIHUA  XAHANTBIr  XMAX  Oalraa  TOXMOMAONA T3AMP  COPbLIbIH
WAHXUAM3HUIA VP [VH anpaaHbl £0, +20, £30 rC3H xa3raapT Oartax Oarraa
Tanaap [YrHINT rapraHa. DHA O-Hb CTaHAAPT Xa3alnT 6onHo. Anfaar i xapran3ax
Xf3raap YIroir cyganx 0Oarraa OypaBIPUIH aryynrbiH X3n03M13M133C xamaapyynaH
Tyxaw Oyp coHroHo. CTaHAapT COPbLbIH LUMHXUA3r3p CUCTEMT3V anaaa Unapeas,
10-15 cTaHAapT copblbIr apOWUTPbIH NabOPaTOPUA, WNHXIYYI3H anfaaHbl Tanaap
AVTH3MT raprax, TYYHWIAT apunrax apra XaMxa3r aBHa.
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3.21. XyOpWUMH MUHEPANOTUIAH Hanpnara, CTPYKTYp, TeKCTYPbIH OHLLIOT, MU3nK-
MEXaHWK LUMHX YaHapbIr MUHepanori-netporpadu, husnk, XMMnnH bonoH dycaa
WWHXWAM3HA aprbir X3P3r3H, TOMTCOH apra, apradvnanbii garyy cyfganHa. ban
YYSIYYHbl  XYOPWMH  A33XKWHA, MWHEPANOri-neTporpadbiH  LUMHXUAMS  XUAXA33
rpachUTbIH TANCT XaWpPCbiH WWPXIMMNNAH X3MX33, eHre, ranbaa, ysH Hanapxan
YaHap, YprantblH LMHX Tepx, bycad 3pO3CTan xam ypracaHn Gampan, rpadwra
cynbtna OONOH WaBapnar 3pAcyyL Ganraa 3C3X30 OHLIMOM aHxaapan XaHayymnx,
canTap cypanHa. MvHepanorvinH cyaanraaHbl SBLAL XyA3P 43X YHACH Oa farangax
3pA3C, awmrTan GONoH XOPTOM XOMbLbIH Cyfanraar HIrH agun XWX, T3AM3PUAH
3pACUIH TeneBT Oanraa aryynrbiH OanaHchir rapraHa.

3.22. ban 4ynyyHbl XYAPUMH 333XYYH XWH OONOH YWMMIUMAT Hb HeeUMnH
TOOLLOOHbI FON Y3YYNI3NT OONOX TyN TIAMIPUNT XYAPUAH OanranuinH Tepen 3yinn
Oypa3p, MEH Xymapryn OOMoH XUWWIMKMH OyC XyOpWMH ye [aBxapra Oyp33p
aHrNaH TOLOPXOUITHO.

Hart GapbuanicaH macc Gampantart XyAPUMAH 333XYYH XUHr NabopaTopuiiH
HeXLenL TOAOPXOWIOXOL COpbUbIr MapaduHaap OypX, MMAPOCTaTUK XXWUHANT
XWUWX apraap TOLOPXOWIHO.

HyHTar 6angantav xy4sp, aH LaBWWNL 3pYMMTIV aBTCaH XYA3p, YyCd yraarfaH
CUP3MKCIH XYAPWWH 333MXYYH XXMHF TOLOPXOW X3MX3I3HWW ManTanTt H3BTIpY,
ManTantaaC rapcaH XyLPWWH >KWHr ManTaiTblH CanuTap X3MXCIH 333NXYYHA
Xapbllyynax apraap TOLOPXOMNOX Hb UMYy YHIMLUMATIN yp AyH erfer baiHa.

Ban uYynyyHbl 333MXYYH XWHI CapHUMMan ramma UaupariiH  LIWMHMIATIIP
TOLIOPXOMNOX TeoMU3NKMAH apra Oarfar. DH3 aprbir 3eBXeH CalTap XaHax
OaTanraaxyyncaH TOXMONAON X3P3rN3K OONOX oM.

XYLAPUIH 33301XYYH XMH TOLOPXOUNCOH COPbLOHL, MEH YANTLLINATUNH X3MXWITT
XWX, TYYH 03X YHOC3H Oa faraBap OypaBIpYYAUMH LWMHXMWAM3, MUHEpPanormmH
LUMHXWAM XMMCIH DarBan 30XMHO.

XYAPUAH 333XYYH XUHT reodU3NKMMH apraap TOLOPXOWNCOH Oon TyyHWUM
YP LOYHT COPbLbBIH X3MXWATI3P 333MXYYH XXWMH TOROPXOMNOX apraap, COpbLbIH
XAMXKMNTI3P 333/XYYH XMH TOAOPXOWNCOH O0N TYYHUM Yp AYHT ManTanTbiH Lyn
H3BTP3H 333M1XVYH XXMH TOLOPXOMMOX apraap XsHax, YHIMLUMAT GananbiH YHIr3
erHe.

3.23. ban 4ynyyHbl XYLPWUAH XMW Oa MWUHEPAnorMnMH Hawmpnara, CTPyKTyp-
TEKCTYPbIH OHLIOT DOONOH (DU3MK-MEXaHUK LUMHX YaHapblH CyAanraaHbl yp AyHA
XYOPUAH GanranuinH Tepen 3yMAunr snrax, TIArIPpUnH DaskyynantsiH apra 6a
BasiXxyynanTblH TEXHONOTMMH FOPUMbIH COHFONT XMIX YHACUMIT Oypayynax 6onHo.
OpblH XYAPUAH TEXHOMOMWAH TEPAWMH 3SUCUAH aHTUAMBIT 36BXOH COPbLbIH
Baskmrgax YaHapblH TEXHONOTUWH TYPLUMNTBIH VP AYHM3P TOAOPXOMIHO.
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HepeB. XyApuinH TeXHONOMUIAH LWMHX YaHapblH cypanraa

4.1. ban YynyyHbl XYAPUAH TEXHOMOMMIAH TYPLWINATLIM BYpaH yTraap Hb aBy y3B3N
nabopatopuiH BOMOH Xarac YNABIPNINNAH HOXLEN MUHEPANOr-TEXHONOTUIH,
Gara TeXHONoOrnH, nabopaTopuiiH, TOMCrOCOH NabopaToOPWIH, Xarac YWUIABIPUIAH
TEXHOMOMUMH COPbL, A33p XWMMO3M. XYAPWUAH TEXHOMOTMWH TYPLUWATAHA eHAep
HapWMBYNANTaN OPYMH YEUH TEXHUK X3P3rN3asr OONCOHTON yanaax, eHee Ven
TEXHOJOTUIH COPbLbIH Tepen ronayy nabopatopuiiH OONOH Xarac YnAB3IPA3NNIAH
TEXHOMOMMMH  COpbL, T3AM33PT Xapran3ax TepnunH TeXHOMOTUMH TypliunTaap
XMMrosx 0oncoH DarHa.

XYLpWAr yNABIpnanuiAH apraap GonoBCpyymk MPCIH Typlunaraac xapaxap,
xanbap Oasxaar 6an YynyyHbl XyOPWWH TEXHOMOTWMWH WWHX YaHapbIH Cyaanraar
XUNXA33 afun TeCeeTaV TeXHOMOrMWMH LUMHX YaHapTah Gan YynyyHbl XyaspT
XUNCIH TEXHONOTUMH TYPLUMATBIH VP AYHTIN XapbLyynanTt XMWUCHUW YHACOH A33p
nabopaTopunH TEXHOMOMUIH TypLIXATAAP XWX OOMHO.

bycap Toxwonmond, Tyxamnban Xxymsp Hb Oaskurgax YaHap MyyTan, 3CBIA
TEXHOMOTUH  TypLWWNTaHL epTex Oanraary WWH TepnunH  XyaspTtan  6on
TEXHONOTWIAH TYPLUMATBIM OPAbIH Xawryyn, onbopnont 3pxnardmg 60noH XyLpuiH
DasKManbir - X3p3rnaryaniH - xamTpaH OonoBcpyyncaH xeTenbepuiiH — paryy,
XYAPUMH Daskuraax 4YaHapaac XxamaapyynaH TOMCrOCOH NabopaTopuiiH OonoH
Xarac YMnaB3IPA3AVMH TEXHONOTUIAH TYPLUMAT XUMXK XYAPUAH Dasxmuraax YaHapbiH
Y3YYN3ATYYAUNT TOLOPXOMITHO.

OpfiblH ~ TEXHONMOTWMMH  COPbLONTBIF  XaWryynblH  WATaHA, — TeXHONMOMMIH
COPbLJIONT XMIAX aprayvncaH 3eBNeMXUAr GapuMTnaH sByyNnHa. DH3 TePIMIAH
36BJIOMX XapaaxaH OONnoBCpyynargaaryn TOXVONAONA aavn TeCeeTs apradnnca
3eBnemMX, Tyxannban OXY-blH “TexHonorudeckoe onpoboBaHWe B npolecce
reonoropasBeoyHbIX PaboT, 1998"-nir x3parnax OONOMXTOM.

4.2. XYLPWH TEXHONOMMNH Tepe, COPTbIT ANraxaaa OpAOL reonor-TexHoNorvnH
3yparnan XunH3. TeXHONOMNIH 3yparfanbiH COPbLAONTLIH TOPbIH HAMTPANbIr OPAbIH
XYAPUAH GanranuinH TepAUMH OPOH 3ait Aaxb BanpnanbiH HIFAM3N baraan GonoH
66 XOOPOHA00 TacanAaHrv opLUMx Oaranaac xamaapyynaH TeXHONOTVIH 3yparnan
XWX 36BNOMXNAT DapUMTNaH COHrOHO. TeXHOMOMMIMH 3yparnan Xunx apradmncaH
36BIBMX XapaaxaH ©OonoBcpyynargaarym Ganraa yuvp OXY-biH  (Teonoro-
TexHomnornyeckoe kaptvpoBaHue, 1998) 3eBnemxwminr bapvmTanx OonHo.

XYOPUMH TEXHONOTWMWH 3yparnang 30pWynaH aBax MWUHEPanory-TeXHONoru
OonoH Oara TeXHONOTWMWH COPbLIONTLIM OPAbIH XyAPUH BanranunH Oyx Tepamnr
XaMpyynaH XWUrg TOpSionoop fByyNHAa. T3AM3p COpbLOL MYWUSTMCIH TyPLIMATLIH
VP AVHM3p OpAblH XYAPUIT YANABIPAAN (TEXHONOMM)-WIMH Tepen OOoNoH CopToop
TOPOMXYYK, XYAPUMH OanranMnH OONOH  TEeXHOMOTMMH  TEPAWAH  XYPIIHL,
XYOPUAH OOAMCBIH Havpnara, (U3NK-MexaHUKUAH OONOH TEXHOMOMMIAH  LUMHX
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YaHapbIr CyAamk, T3AM3PUNH OPOH 3alH TAPXanTblH WWHX YaHap, 3yW TOrTAbIr
TOLOPXOVX, OPAbIH re0orM-TeXHONOMMIH 3ypar, 0NbOPNOX FOPW3OHTLIH MiaH,
3ycanT GonoBCpyynHa.

4.3. TyxaH OpAof snracaH TexHonoriH Oyx Tepen (MCANACH Xyadp,
aHXAary Xyasp X 33par)-WiH Xyap33C aBCaH NabopaTopuiiH OOMOH TOMCrOCOH
nabopaTopunH  CoOpbLOL  TYPWWAT — ABYYMXK, Oaskyynax TeXHOMOrMAH  rof
y3yynanT GomnoH rapraH aBax rax Oy OasxkManbiH YaHapbir TOAOPXOMMIOH XyA3P
©0NOBCPYyNax TEXHOMOMMNH OHOBYTOM FOPVM (CXEM)-bIr COHIOH aBax HeXLJMNAT
OypayynH3. ban uynyyHbl XYOPWAH TEXHOMOMMAH TypLuMnTaHg rpacdut OonoH
Oycan YHIT IpACUMH ANrapanT XaMriH CalH DarXbIH XaMT 3AM3PUNH LLUNaM AaXb
Xaaraan, wnam yyonTUiAr xamrmie 6ara TyBWWHA Gannrax OyTnanTtbiH OHOBYTOM
33P3MN3NMIAT TOFTOOXOA, OHLFOM aHXaapasn XaHayynax X3parTain.

OHee yen nabopaTtopuiiH OONOH TOMCFOCOH NabOPaTOPUIAH  TEXHOMOTMMH
TYPLIWAT MK aHMMNaH XMNXTy Oarraa bereef TyxanH opAablH XYAPWUAH TEXHOMOMIAH
TOPNYYA, TIAM3PUAH DaskMraax WWHX YaHapaac WantraanaH XapunuaH agunrym
LMHXKT3 CopbL, aBY NabopaTOPUIAH TEXHOMOMMIMH TYPLIMATBIM XWX BalHa.

Baskvraax YaHapaapaa OHUIOV XyHA, Hexuentsi 6an uynyyHbl xya3p OOmMoH
WWHY TOPNUAH XYAPWUAH XyBbL NabOPaTOPUMH TEXHOMOTMIH TYPLNATBIH Yp
AVHT Xarac YANABIPA3NWAH TEXHONMOMMIAH TypLUMATaap Lanrax Oatanraaxyynax
Wwaapanaratal. MeH ©0an uYynyyHbl xymsp Oasxxyynax ymnasap Oawnryynax
TEXHONOTUAH FOPVMBIT OHOBYTOM TOFTOOXbIH TYNA XYA3PT Xarac YANABIPA3NNIAH
TEXHONOTWIAH TYPLUWAT ABYYNHA.

Xarac yunaB3pnainnH TeXHOMOTMIH TYPLUMATBIM XYAPUH TEXHONOMMNH Tepneep
aHMnaH sByynaar. X3paB XyApUAH OanranuiiH eep eep Tepnunr Gasxkyynax
TEXHOMOMMIH apradnan agun Oanraa ©on Xxarac YWNABIPNINUAH TEXHOMOMMIH
TYPLWWATBIH COPbLbIT XYAPUIH DarranuiiH Tepayyassc onbopnont, bonoscpyynant
ABYYNaxX X3MX33T3M XyBb TIHLYYr33P OPOMLYYAaH XOMMMOr COpbLbIr OypAayyX
aBHa. XaraCc yYWIABIPM3MUMH TEXHONOTWWH TYpPLWWAT SBYynax COPbLIONTLIF
TycrannaH OonoBcpyyncaH xeTenbepunH Aaryy aByynHa. Xarac yWnaBIpnafviH
TEXHOMOMUIH TypLIMATAAP rpaduTbiH XyAPUAT Baskyynax TEXHONOMMAH FOpUM,
BasiXKyyNanTbiH TEXHVK-3AMAH 3aCTAH Y3YYNanT, YUNABIPpNaX banraa OyTasrasxyyH
Hb TEXHWKWMWH HOPM, YaHapblH Llaapanara, CTaHAapTbir XxaHrax banraa 3C3x34
XSHaNT TaBbAar.

Xarac yMnaB3pnanuiiH TeXHONOTMH TYPLUMATBIH COPbL, aBanT OOMOH TYPLIMNTHIH
VUN axunnaraar TyxaH OpfiblH Xawryyn, onbopnonT 3pxnardug GOnoH TypimniT
ABYynax OanryynnarbiH MHXeHep-TEXHVKMMH aXMNTHYYL XamTpaH OONOBCPYYX,
M3PraXNUAH  XSHANTbIH Oanryynnaraap 0OaTanraaxyyncaH xeTendepumnH paryy
ABYYNHA.
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JlabopaTtopunH  OONOH  XaraC YWNABIPMSNNAH  TEXHOMOMMMH  TYPLUMNTAHL
30pyynaH aBcaH Copbl, Hb XUMUMH Oa MWHEPAnorMH Hawmpnara, XyapunH
CTPYKTYP-TEKCTYPbIH OHLIOT, (DU3MNK-MEXaHUKMAH O0MoH Bycaf LWMHX 4YaHap,
OYHAAX aryynra 33par y3yyianTasp33 XyApuriH onbopnont, DasxyynantbiH sBLAA
rapax OOXvpAnbIr TOOLCOH HOXUeNL TyXaWH TEXHONOTWMH TOPAWMH XYAPWUMH
AYHOAX Y3YYM3NTUAM XaHracaH Oawix Lwaapmnaratan. Mitm3ac nabopaTopuiiH
OOMoOH Xarac YWNABIPNIMAH TEXHOMOTMMH TYPLUMATAHA, 30PUYNCaH COPbLOHA
onbopnonTbiH ABLAL XWWIMAH Waapanaraap XyaspT Oartaax Oomnox 3y3aaHTaw
XOOCOH YyNyynrunH OONOH XULWIMIH LWaapAanara XaHraxry XyapunH ye faBxaproir
BarTaacaH 6amx 6onHo.

Teneenen CanHTaM TEXHOMOTMWH COPBLLYIONT XWUMX3A XYHOP3MTIV OpLbiH MX
TYHUA  X3CTUAH  XYAPUAH TEXHONOTUMH LUMHX YaHapblH YHINM3HA rpaduTbiH
YaHapbIH V3YYNNTUAT 4334 TasblH FOPU3OHTOL TOLOPXOWNCOH VP OyH, MeH Oara
XWHT3M  COPbLOL  XWMWC3H MWHEPANOru-TEXHOMOMMNH  CyAanraaHbl  ererainmr
almrnax 0onHo.

4.4. ban 4ynyyHbl XyAPWAT ron Tenes (noTaubliH apraap Oasxyyngar. Mat
DasH aryynratan, rpaduTbIH TancTnar XyApunr DaskyynanT XUAXIyMrasp aluurnax
ToXvonaon Ganaar. DH3 Tepeng Y3bekcraHbl Tac-KasraH, OXY-blH HOrHbI 0pAbIH
3apvIM TepnunH xyadp OarTaHa.

®notaubiH apraap 0Oaskyynaxaf, rpaduTbiH XyOpPWUMH OASKMATBIH 33p3r Hb
TYYHW TANCTXUNTBIH 33Ppr33¢ LWyya xamaapantan 6anaar. bypaH tanctnar GyTautsm
TanrvH, botoronb, 3aBanbes, Tac-Ka3sraH 33par opablH rpaduTbiH XYA3PUNH XyBbA,
36BX6H OyTnanTbiH fapaa rpaduTbiH MeXNernnH AUANSHX X3C3T Hb aryynardaac
aHrVKpaH cancaH Gampar y4paac uyrnyynary ypamkummr mall 0ara Xamx33raap
X3P3rN3H (hoTalblH XeeceHs xanbdapxaH anrapy, 2-3% rpaduTbiH HyYPCTOPErYUIAH
A0yy aryynratan xyasp 0arcaH Y XMWMMAH Waapanara xaHrax baskMansir rapra
aBax bonomxTon banpar.

4.5. [ang Tanctnar OyTauTan rpaduThiH Xyasp dnoTtauaap MyyxaH Gasxpar
Bereen XYLPUAH HUM334 X3C3M Hb Xadrfang ynasXx, WaapanarbiH TyBLWWHL XYPCIH
Gaskman rapraH aBaxaf LUyrnyynard ypBa5KMAM WX X3MXKI3M33p  3apuyynax
Waapanaratav dongor. MnMa fang Tanctnar XyaspT rpadutsiH aryynra 70% 0Oa
TYYH33C O33W X3MX33TaM Oarraa ©on GaskyynanT XMWXIYWMrIdp alurnax Hb yp
alwmrTan xysunbap Ganaar. 9ayy aryynratav, fang Tanctnar rpacuThbir Matl XOBop
ToXMongong awwrnagar 6avHa. [ang tanctnar OyTautsi 0an YynyyHbl XYLPUAH
YaHapbIr CaMXpyynaxbiH TyNA XYA3PT aHruMnaH anrant xuugar. 3apvmaaa MM
XYAPUAT X3 X3A3H Ve LWaTTan OyTnanT XWX, CaH yp AYHA Xypasr OGanHa.

basH aryynratav rpauUTbiH HYHTTUWT ©HAep TemnepaTtypT XWWH TyMLw33p
WaTaaXx CalH YaHapblH, U3B3p rpadwTbiH Gasxkmanbir rapraH asfar apra oui.
MpautbiH HyHTrMAr 2000-2500°C Xxyp3ax eHaep TeMnepaTypT LiaTaaxad TyyHWUM
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Hanpnara gaxb YHC yyCrary (KBapu, rantraHyyp, X33puiH XOHLL 33p3r) Oyx HIrOsN
YYPLWMX, XaMIUAH LU3B3P rpaduT ynaasr OonoBY LWataantaap rpadutbiH 3apum
X3C3r anparafar Tantav. ©HAep YaHapbiH, U3B3P rpadwT rapraH aBaxblH Tyng
3apVM TOXVIONZONA, XaWnyyp XY4Wi, XYXPWUMH XY4WI, AABCHbI XYW 33P3r YHITHV
YPBAMXYYAbIr X3p3rN3H Gaskyynant fByynax apradnanbir xaparnsasr banHa.

4.6. banranuiH 6an YynyyHbl XyO3PT TaBUrOax HIMACOH Waapanara YHACHA
bavparryn 6ereepn opg OypuinH Gan YyynyyHbsl XyO3PT TYYHAMT 0nbopnox basxkyynax
TEXHUK-3UNH 3aCTUAH YHINM3HI TYAryypnaH KOHAWUMH Waapanarsir YHASCIIH
Bonoscpyynaar.

[pauTbIH CTaHOAPT OOMOH TEXHUKWIAH HOXLeN Hb 36BX6H rPadUTbiH HyHTar
BonoH basxxmang Tasurgaar (Xascpant 2.1).

MpaduTblH - Daskmangd  TaBWrgax —Waapanarbir  0an  YynyyHbl  XYAPWIAH
onbopnont, OGONOBCPYYNANT 3PXN3MY yyn yypxanH ymunasap OonoH Oaskmansir
X3P3rN3ry TanyyablH XaMTbIH P33r33p Tyxal Oyp TOrTOOX Mepaexeec ragHa yr
acyyanbir rpaduTbiH HyHTar 6onoH BasxMang TaBuraax CTaHAAPTbIH Waapanaraap
TOLOPXOMNAOr TOXMONAON banaar.

[lapaax XyCH3rmag rpabuTbiH Tepen, Mapkyyaad TaBurdax —Liaapanarsir
T3AM3PUNH X3P3TNI3HMIA canbapaap aHrnaH yayynnss (XycHarr 2.5).
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FpacuTbiH Tepen, mapk, 6a Xaparna3Hum canbap

XyCH3rT 2.5
[pacpuTbIH lpapunThbIH
3pAaCnar X3P3rN33HMN Mapk YVNABIPAMUIAH X3P3rN33HWIA ron canbapyyn
Tepen Tepen
YHc bararait Tycran 30puynanTbiH OYTIarAdXYYH YANABIPNIX
Tycrav TepauH | TCM-1, TCM-2 y vy VTISTAXYYH YUNABP
rpadT GonoH 3KCnopTof, raprax
[AK-1 Tycrawm 30pvynantbiH akKyMynaTop YANABIPAIX
AKKyMYRSTOpbIH LI_IvnTvuZH aKKyMYNSTOPbIH MO3BXTI )EZ-)CI'I/IVIH
YWNABIPN3N, OHreT MeTannaap XMncH
rpacout B
pacp FAK-2, TAK 3 rpacuTKyyncaH OonoH aHTUMPUKLMIAH
OYTI3rOXYYH YMNAB3PIdX
rK-1 buuwmr xapar, wyram 3YPruiH axXriblH XapaHiaa
XapaHaaHbl YMNAB3PNSX
rpacut K2 1K-3 XapaHpaa, 3yprvinH 6an, xysunax uaac
! YVNABIPNAX3L,
LIeMUIH peakTop, CaHCapblH Xener, HUCIX
rca TEXOOPOMXMIH 3PrNTIT MeXaHW3MA, aHTU PUKL,
YaHapTaw XxaTyy TOCONrooH GOMOH Konnoung-
rpadwTbiH ©304M3N YANABIPAIXSL
Llaxmnraan famxyyngar pesviH, Metannyprum
HyHTar, rpacuTbIH Tocor xapaHaaa 6a
TOCONrOOHbI rc-2, 1c-3 nacT YMNABIPMaN, LaxmiraaH gamxyynard
Tanctnar rpacuT nonMMep NneHK/Xanbe YNAB3IPM3X3L, XONbLbIH
rpacu 30pvynantaap
ABTOMaLLUWHbI HYM, LyBUX CYypb MaLlVHbI
rc.a LaMXyynax apaa 33par a4aanan eHaepTan,
YPINT VXT3 X0NBOX X3CTYYAUAH TOrTBOPTOM
TOCONrOOHL,
M Tycran 30puynanTbiH OYT3rA3XYYH YANABIPIANA
SNeKTPOHYYPCHUN 9Y3-M, 3¥3-l,
rp aq!xf SY3-1II,9YT-1, SNEeKTPOHYYPCIH SA3NXYYH YANABIPA3NLA
P SYT-I, YT-i
TureiaH rpadur rT-1, T-2, lang 13¢B3PTIN, vrpaqu KepamuK 34371XYYH
[T-3 YANAB3PNANA
3ait xypaaryypei | [3-1, 13-2, XUMUIH LaxwaraaH YYCraB3puiH YNaBIpIaN
rpachuT r3-3, 13-4 u YYCI3BIPVMH YVINABIPMANA
Mall U3B3p ragapryytav, OHLIov HUMAM3N
-1 X3N03PT3N LYTryyp, roN 33p3r SA3NXYYHWA
U CETET il
Hyrryypeik LYHL 33prAH HAMNM3A X3N03pTaN LyTryyp, ron
raput -2 . -
YVNOBIPASAMIH aXIblH rafapryy rapraxag
-3 SHMWH rafiapryyTan LyTryyp 3431XyyHWUR

U CETET il
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ONeKTPOHYYPCHUIA ,

SYH DNEKTPOHYYPCIH BYTIrAIXYYH YIANABIPIAN
fang rpachuT POHYYP YTI3MASXYYH YNABPISNA
Tanctnar LlyTryypbiH Mc-1, The-2, LlyTryypaH OyT33raaxyyHWUI ragapryyr
rpacur yryyp TYN3MA3MTIIC/X3T Xanantaac xamraanax Oypxasy

rpacut NC-3, TNC-4 T ——

4.7. TpathutblH OyX MapKag, YHCHWIA aryynra OONOH WWPX3MA3NWAH Hapnarsir
HOPMYMUNCOH Oanpaar. paduTbiH 3apuM Tycralt 30pUyNanTbiH X3ParnasHa Oan
YyNyYHbl YaHapPbIH HAM3IA3M LWaapanara Tasuroaar (XycHarr 2.6).

MpaduTbIH  YaHapT TaBUrdax Oarraa 3ArdpP V3YYINTUAH Xa3raap yTra
Hb XOnborfox CTaHgapTaap TOrTOOrACOH 6alxaac rafgHa TyxawH opfblH 6an
Yynyyr X3parnsx canbap, X3P3rn3dHUNA HATNNUMAH TEXHWKWUMH Hexuneep MeH
TOLOPXOMNOrAoX bawmaar.

MpaduTbIH Tepen, MapKag, X3P3rn33HMIA YUFN3M33C XaMaapaH TaBUrgax
HIMANT Y3YYNanTyYA

XYCH3rT 2.6
[padunTbiH Tepen [pacpuTbiH Mapk Y3yynant
Tycram 30puynantbix, i ] . -
Gara yHCTa [CM-1, TCM-2 [J3raaMxmin 6oaMc, YNAMUIAH aryynra, XyBb
XapaHpaaaHbl rK-1, TK-2, rk-3 Jarpamxmin 6oamMc, YNMAMIAH aryynra, XyBb

AKKyMyNATOPbIH FAK-1, TAK-2, TAK-3 | XnopbIH 1OH, TOMep, YniriiH aryynra (%), pH

X3p3rNa3H33C Xamaapy Xyxap, A3rA3MXun
TOCONTrOOHbI rc-1, rc-2.1C-31c-4, n boauc, ynnrninH aryynra (%), pH,
WMPX3M3AWAH Havpnara

3Y3 coptbiH M, 11, 1II; X3p3rNI33H33C Xamaapy Xyxap, O3rA3MXun
DNeKTPOHYYPCHMN YT coprobiH |, 11, 111 Gopuc, wnnrminn aryynra (%); YT MapKuiH
SYH Gan JynyyHn XyBUIH rafiapryyrviiH Xamxa3
TUreniH (71, 1T-2, [T-3 Temep, O3rO3MXMM (6(;);3514(, YAWMMWH aryynra

. [3-1, 3-2, [3-3, 33¢, KobanbT, Xap Tyranra, Auu, XyHU3n,

L383p 3n1emenTivi -4 O3ro3MXmUi 6oanc, ynnring aryynra (%)

-1, M-2, -3, TNc-1,

LlyTryypbiH [MC-2, TNC-3, [NC-4 YWArviH aryynra, XyBb

4.8. XyOpUAH TEXHONOTWMH LUMHX YaHapbIr YHACH aWWrT OypaB3P33C rafHa
YWNABIPANMIH a4 xonboraonTom Aaranaax Oypasapyyanmr vx OypHI3p baskyynax,
r'yH OOMOBCPYYynax TEXHONOTMIAH OyayyBUMIAT Teceenexer aapanaratain aHxaary
M30337MAr Byp3H Oypayynax TYBLUMHL CyfanHa.
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XYOPWUAH  YANOBIPMNMAH  (TEXHONOTWIH)  Tepern, COPTYYAbIr  XWULWUMNIAH
WaapanarsiH Aaryy aHrumK, T3Ar3puiAr 6asxyynax 6onoH XMMUAH 6onoBcpyynant
XWMAX3L Waapanarata TeXHONOTWMAH  y3yymantyyaumr  (GasxkmansiH - rapy  6a
TOSAMPUNH  WKMHX  YaHap, OaskyynantbiH SIH3  OypWUAH Jamknarag  alwmrT
OypAB3IpUIAT AnraH aBax, OypaH anrapax Ganpgan rax 33par) TOAOPXOMIHO.

Xarac YWANABIPAAMMH TYPWUMNTBIH VP  AYHIVWH  YHIMLWAWAT  TEXHONOTUIH
O0onoH TaBaapblH OanaHc A33p TyAryypnaaH yH3H3. 3Ar33p banaHc Aaxb rpaduTbiH
XUHMMIH 3epee 10%-mac x3Tpaxryn Barxaac ragHa 3HaXyy 3epyy Hb Basxmang
OOMOH Xasraana XyBb TIHLYY3p XyBaapunaracaH banx Wwaapanaratan. FpaduTbiH
ryH BONOBCPYYNANTbIH VP AYHT rPadUThIH F'yH OONOBCPYYNanT XMMX Oarraa opymnH
YEVWH YWNABIPUMH YP AYHTIN XapbLyynaH YHIJH3.

[arangax awmrr OypaIpuMnH Ccypanraar alurm ManTManbIr Lorloop Cyaanx,
almrnax 30pUAroop Aaranfax awurt OypABIPUMH Cydanraa XMMX apradyvnca
36BNOMXMMH LIaapanarbir 6apuMMTRaH ryMudTrIH3. DH3 TOPNAUMH apradvvncaH
36BfIOMX OONOBCPYYNaraaaryy TOXMONLONA TYYHT3M afun TeceeTsn, Tyxannban,
OXY-biH  "MeToamyeckme  pekOMeHZauuy MO KOMMMEKCHOMY — M3y4eHuio
MEeCTOPOXAEHM W MOACYETYy 3anacoB MOMYTHbIX MOME3HbIX WCKOMaeMbIX U
KoMnoHeHToB, 2007" 36BNOMXUIAT alimnrnax 0onHo. IHIXYyY Cyaanraaraap farangax
OYPABIPUIAH HIP Tepen, OasXKyynanTbiH 3aBCPbIH OYT3ra3XyyH OONOH basxxmang
T3AM3PUNH aryynaraax xanosp, TapxantbiH OanaHcbir TOLOPXOMNOXbIH 33p3rL33
rapraH aBax OOMOMX, 3AMNH 3aCTUAH a4 xonboranbIr TOAOPXOMHO.

CaHan 6onrox Oyn TexHONOrWMMH OyayYBY3P OASKYYNanT XWMMX3L X3P3rn3CaH
yC BONoH BasKyynanTblH Xasaranbir aWwnrnax HeXWIMAM Cydanx, SpranTuinH ycbir
LISB3PLUYYM3X apra 3ambir TOLOPXOWX erHe.

4.9. basnar aryynratan TOM LUMPX3MASAT XYAPWNAr rap snrantbiH OonoH
PaAVOMETPUIH apraap OasXyynX, CTaHAAPTbIH YaHapblH Waapafiara XaHracaH
OYTIIrAIXYYHWUAT AfraH aBy, Xaarasbir TYWUIdH HyHTarnax GnoTausiH apraap
Basxyynax bonomxrton. Aayy (3-5%) 6an YynyyHbl aryynamx oyxui 6an YynyyHs
XyApUAr roTaublH apraap OaskyynHa. ban 4yynyyHbl xeBex 4YagBap Hb TyYHWN
TANCTbIH X3MX33, XOMbUbIH LWIMHX YaHap, rafapryyruiH WUCINANTUAH 33pradc
XamaapHa. VIX3BUN3H Cofl, LUOXOM, XYXPUIH Xy4mnadp wyntnar (pH 8-10) 3cBan
xyamnnar (pH 4-5) opumHr yycraxk, xeecpyynary (HapcHsl Toc, T-80 r.m) alumrnaH
thnoTalnaHa. Xo0COH YynyynarminH fnapardaap kapboHatnar 6ogmc 60nox WWHMH
WANWIAT, X3P3B XYL3PT rAAraHyypbiH aryynamx eHaep OaviBan TyyHUM Aaparyaap
hTOPT HaTpuMr awwrnaHa. @OnoTaubiH GasxkmanbIr fynaaHsl 63 XMMUAH apraap
ryMU33H 6ONoBCPYYnHa.
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Tae. OpAblH rMAPOreonorn, UHXXeHep-reonorn, reoTexHUK, reo3KoNorniH
6a Oycap GanranuiH HeXUNUIH cypanraa

5.1. OpAblH MMAPOre0NOrMnH HEXLIMH cypanraar MoHron YncelH Yyn yypxau,
XYHA, YMNAB3PUIH camabiH 2017 OHbl 12 gyraap capbid 12-Hel egpunH A/237 T00T
TyWwaanaap 6atnaracaH “Caa3BunncaHOONOH AyHL, TOM MaclUTabbiH MMAPOreonorinH
3yparnan, awnrt ManTMasblH XauryynblH ABUaA OPAbIH TMAPOreonornH cyfanraa
XWX 3aaBap, TYYHI TaBUraax Waapanara”-bir GapumTiaH aByynHa.

5.2. OpfiblH MMAPOreonorMinH cyfanraaraap OpAblH YOKUATBI XaHrax Oawraa
yC aryyngar VYHOCOH [aBXaprbir CyanaH TOOOPXOWMK, YOKUAT WXT3M  X3C3r
OonoH Oycyyaunr snraH TOTTOOX, YYpXawH YCbIr LYrayynax, X3p3arnax acyyansir
WnaBapnaH3. OpAbiH YCT AaBxapra (ropu3oHT) TyC OypuiH 3y3aaH, NUTONOMMIH
Havpnara, KONnekTopbIH Tepes, TRKIIrA3X Hexuen, Oycan ycT fAaBxapratan O6omoH
ragapryyrmH ycram yyCcrax xapunuaH xamaapan, rasap 4OOPX YCHbl TYBLUMH 33p3r
V3YVI3NTUNT TOAOPXOMNOXbIH 33p3rL33 opabir 0NbOpPNoxX TeXHWUK-3AUAH 3aCrUiH
YHO3C3133p MP334YNL HIBTPIX WaapAnaratav yypxamH Mantantag H3BYMH MP3X
YCHbl YHOQPrbIr TOOAOPXOWIIX, YYypXaur ycaHL aBTaxaaC COpPrunsx apra 3ambir
3aaHa. TyYHYN3H rMaporeonorvnH Cyaanraaraap Aapaax acyyanbir TOFTOOHO. YYHA!

- TvoporeonornnH LLOOHOM BpeMAeX LUaBXanT TYyPLUMATLIH axaap ycC aryynary
YYNYyNryyoblH - TYAPOTeoNorMiAH  MapameTpyyamnr  (LyYpanTUIAH - UTF3NLYYP,
yC BAMXYyNanTblH YafiBapbiH WUTMMLYYP, TYBLUMH LaMXyynantbiH YafBapbiH
UTF3MLYYP, YC OreMX .M) TOLOPXOMNOX;

- Yypxang Wwyyp3H 0pox ra3pbiH AOOPX YCHbI XUMUH HarpAnara, YaHapT YHIr3
ery OeToH, meTann, nonumep OonoH Oycaf MaTepyanaap XWMMC3H SL3NXYYHA
Heneenex yCHbl Heneenen, ycaH Aaxb alnrtan 0a XOpTOM XOMbLbIH aryynra,
onbopnox Oanraa opabiH yypxalH XypumTanx 6anraa GOnoH yypxanraac
raparwnyynx 6anraa ycHbl XUMUAH Hanpnarsir TOAOPXOMNOX;

- Yypxaur xyypawuiwyynax 30punroop ragarwnyynk 0amraa  ychir - ycaH
XaHraMXWH 30puWynantaap X3pariax OOMOMXK, TYYHIIC awWwwrT OypABIpUMr
ANraH aBax OOMOMX, YypXaWH yCbir raparlnyynacHaap yypxan opyYmblH HyTar
[3BCMIPUIAH ra3pbiH AOOPX YC TaTax Oanryynamxum y3yynax Heneenen;

- YypxaWH xasrman ycHbl Xyp3303H Oy OpuMHL Y3YYN13X Heneennuir yH3max
YAMM3M33P ABYYNax CydanraaHbl aXwn, aB4d X3P3arKYyidX apra X3MXK33HuWi
Tanaapx 3eBnemx;

- Wpasnyng banryynarnax onbopnox 6onoH 6onoBCpyynax yMnasIpT Xap3riarasx

TEXHUKUWH  YCaH XaHTaMX, YHO-aXyWH X3P3MN33HWUMA  yCaH  XaHraMXWWH
BONOMXKUT 3X YYCBIPUNT CyLanraa;

- Yypxauvraac ragarwnyynx 6anraa ycbir awmrnax TOXWONZONA Heeuunr
xonboraox xypam 6a apradinansir 6apymTiaH TOOLOOSHO.
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5.3. OpablH TMAPOreOnOrMMH CyaanraaHbl yp [AYHM3P MP33OyWH  YYpXanH
TeNeBNeNnTe Xapran3aH y33x 3annLWryv Wwaapanarata onbopnox yynbiH MacCUBbIr
Xyypanilyynax, yypxawraac yc ragarwinyynax OONMOH rafarwinyynx Oym ycbir
alurnax apra 3am, ycaH XaHraMXuiH 3X yyCB3p DONMOH Xyp33m3H Oyn OpyHbIr
XaMraanax 33par acyyanblH Tanaap xonboraox 3eBNeMXUIAr erHe.

5.4. OpAblH VHXeHEeP-reoNoruiiH (re0TeXHWUKMIH) HOXLNIAH Cyaanraar MHxXeHep
reonorvnH HeXUIMWH Cyfanraa sByynax apraquncaH 3eBReMXWAr OapuMTnaH
ABYYNHa. DH3 TepnuiH 3eBnemx 0onoBcpyynargaary 0Oavraa Toxvongong
TYYHT3M agmn 3eBnemx 6onox OXY-biH “MeToanyeckme pykoBOACTBA MO M3y4eHUIO
WHXXEHEPHO-Te0NOMMYeCckmnX YCNIOBMM PYAHbIX MeCTOPOXAEHUM Npu pa3Benke.,
2000", "MHxeHepHO-reonornyeckne, rmMaporeonornyeckne 1 reoskonormyeckme
NCCNeAoBaHMA NpW pa3Befke M 3KCNayaTaumn pyaHbIX MectopoxpaeHun., 2002”
33p3r 36BNEMXMIT BapUMTNaH cyfanraar fByynx OOMHO.

VIHXeHep-reoTeXHUKMH  XaWUryynbir  MHXEHep-reonorMnH  cydanraaHbl
OYP3INIIXYYH X3CIMT OPYYIX aBY y33x 6a yyHWUIr bapunra xoT banryynantbiH CanabiH
2019 oHbl 138 gyraap Tywaanaap 6atancaH bapunra, GanryynamxmmnH NHXeHepuinH
Cy[anraaHbl HUATA3T YHASCN3ANAH HOPM, BYPMUAH XYP33HL X3PIrKYYIH3.

5.5. OpAblH XauryynblH fBUAL XUWTO3X WHXEHepP-reonoruiH Cyfanraa Hb
MP3OyML  opabir onbopnox YynbiH YANABIPUAr Oawryynaxan Liaapanaratan
MN yypxaw, gang mantant GonoH xamraanantbiH LynyyablH YHACIH Y3YYN3NTUAr
TOLOPXOMNOX,  ManTanTbilr  HIBTP3X  ©PEMAJer-TaC3NM3HNM - axXiblH - OONoH
03x3anr’3HMM  nacnopTyyabir - GonoBcpyynaxaf — LWaapanaratan  M3A3nauMnr
OYpAYYMX, YyNblH aXMbIH aloys, OCONTYM axunnaraaHbl HeXUAWUT Oypayynsxag
SIANIEIELEY

OpLblH MHXEHep reonorMnH Cyfanraaraap Aapaax acyyanbir CyanaH TOrmrooHo.
YyHA:
- ban uynyyHbl Xxymdp, aryynard uynyynar OOfOH Xy4aac Xypaac uYynyynrumn
DU3MK-MeXaHUK WXHX YaHap, TIAM3PUAH banranunH Hexuenn 6omnoH ycaHa
aBTCaH yeunH 63x OaT YaHap;

- Opabir  Oypayynsry  YynyynrviH  MacCMBbIH - MHXEHEep-reonorviH  OHLION
HEXLeN, T3Ar3PUMH aHM30TPOMN YaHap, YyNyyArvWH Havpnara, TeKCTYpbiH
OHLJIOr, Xarapan, aH LaBlWA aBTcaH Oanparn, TeKTOHWKMIAH 3BAP3NL, OpTCeH
bavigan;

- YynyynruH KapcTkmx YANYRana aBTax 3BA3PCIH Oavaan, ereplinninH oyc asx
QyNyyArMAH hU3KK-MexaHnK LXHX YaHap, Tenes Oanaan;

- OnOopnonTbiH HEXLAWWT  XYHAPYYA3X OONOMXTOM ryncant, cyynt, Hypant
BonoH Oycan hU3VK-reonornnH y33rasn TOXMONLOX Tenes 33p3r OOMHO.
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OpfblH NHXEHEP-TeoNoriH (reoTexHNKNIAH) Cypanraaraap xyasp 6a aryynary
YyNyYArnuAH TEKTOHUK 3BAP3NL aBTCaH Oalan, xarapan aH UaBlMATyy, xarapang
HOPBIrACOH OyCUIH  3y3aaH, YynyynrMiH OyTnarmantbliH TyBLWWH, aH  LaBbIH
YADKUIOX [OYYPraracaH Oavipan, xarapnaap TyyHWMA yHan Ga CyHanbiH garyy
yC H3BYMH Mp3X Tenes 0Ganpan, aH UaBaap YynyynrvidH MacCMBbIH X3COMLUMNL
XyBaaracaH Gavgan 33parT OHLIoOV aHxaapan xaHayynaH cydanHa.

ONoH XWAWAH U3BA3M TapxcaH [AyyparT U3BAMMAH TemnepaTypblH FOpUM,
LBIIT 3y3aanruiiH 1334 00NoH [00A rafaprbiH XUIUIAH Xyp33 (KOHTYP), rCranaH
X3CTUMH TYH, Xenaex 0a racax asuaf YynyynrunH husnk-mMexaHnk LWKHX YaHapbiH
B6pUNeNT, YAVPAbIH YaHapTan Xenaex, MCA3M XepPCHUM YeWWH 3y3aaH 33prumr
TOLOPXOUIHO.

OpOblH  VHXEHep-reonormMnH  CydanraaHbl  yp  AyHA  Jang  ManTanTbiH
Taa3Hbl YyNyynruiH TOTTBOPTOM Oampan, Wi yypxalH XaHaHbl TOTTBOPLUMNTHIH
V3YVIINTYVAUAT - TOAOPXOWMK, MP33AYMH  ONOOPMONTbIH - ManTanTbir  H3BTPIX
TOOL|00H[, 30pWyNaH ManTanTbiH Y3YYN3ATUAM COHTOXO0[ WaapAanarata M3a33aamnmnr
ypbaYMnaH bypayyH3.

OpoblH  AyyparT cypanx OanWraa OpATOM  aMATraH 33X  OONOMXTON
rMAPOreoNlorMinH OONOH FeOTeXHUKUAH HexuenTan opaofd un 6a dang yypxan
axunnax Ganraa 0o, TYYHWUA rMOPOreonorvinid GOMOH reoTEXHUKMIMH HEXLINIAH
Tanaapx y3yym3NTUAT XapbLyynax 3amMaap eepuiiH CyaanraaHbl TanbdanH YHIMr3HL
almrnax 0onHo.

5.6. ban YynyyHbl opabir un 6a gang apraap onbopnogor. Onbdopnox aprbiH
COHFONTBIN  XWMAXA33  XYAPUMH OMETUH  DarplumMx  Yyn-reoforMnH  Hexuern,
onbopnonTbiH OyayyBY, OpPAbIr 0NOOPNOX TEXHUK-3AMNH 3aCTUAH YHASCNINL, 333X
DY XMWUMNAH y3YYN3AT 33PIUNAr Xapran3aHa.

OnGopnONTbIH OHOBYTOW CUCTEMUMH COHFONTHIF sH3 OYpWitH  XyBUnGapaap
XWAC3H 0NOOPNONTLIH Oy ayYBYYYANAH XapbLyynanT, rpacdunTbiH XyAPUAT Baskyynax
BonoH GONoOBCPyyNax TEXHONOTMIMH ByayYBY 33priAr Xapran3aH Y3 XMoar.

5.7. MeTaH, Xyx3pT ycTepery OonoH Oycap OavranuiiH Xuin aryyncaH opfapiH
XYBbJl XMH TapXanT, TYYHWI aryynra OONOH HavpnarbiH eepuneraex 3y Tortibir
opfblH TanbanH OONOH MYHWIA X3MX33HL, CyaNaH TOAOPXOMIHO.

5.8. XyHUN OWeniH 3pyyn M3HA3L XOPTOM Hefee y3yyNax Maragnantam
XY4MH 3ync (MHEBMOKOHMO30 OYioy YYWWUr TOOCKMX aloysl, eHASPXCeH Laupar
VIIBXVIXMAT, TeOTEPMUIAH Oyioy raspblH MYHWIA XanyyH HeXUeNn X 33p3r)-uir
CyANaH TOIOPXOWHO.

5.9. LWwnH3p 0onbOpnonT 3xM13X33p Teneenex 0Oanraa ophblH - AyyparT
YVNABIPN3AMIMH BOMOH OPOH CyyLl, axyrnH 30puynantTar bapwnra Ganryynamxmmnr
DapbX Ganryynax, X0OCOH YynyynriitH OonoH Gaskyynax yYAnNABIPUMH Xasranbir
Garpnyynax 30pvynantTa awurm ManTManblH XypUMTRANryw Tanbanr cynna
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TOrTOOHO. OPOH HYTIMIH YaHapTanm onbopnox OapunrbiH MaTepuanbiH Cydanraa
XVIMXK, XYYNCaH XePCUIAT X3P3rnax Ymrnan 6a OONOMXKMIAT TOLOPXOWIHO.

5.10. Teo3KoNorMMH CyaanraaHbl YHACH 30punro 6on yyn yypxanH onoopnox,
OONoBCPyyNax YWANABIPUAT XYP33M3H Oy OPYHbIF Xamraanaxtaln xonooracoH
M3[33/1133p XaHraxag, OpLIMHO.

[e03KONOMMIMH  Cyfanraaraap reomnory OpYHbl Cyypb y3yynanT (uauparviH
TYBLUMH, ragapryyriH GONoH raspbiH JOOPX YCHbl Havpara, XepceH BypXaByMiiH
TOLOPXOVNONT, ypramar, ambTHbl aiMar ra3x 33p3r)-UAr TOOOPXONX, TeneBnex
Ganraa yyn yypxamH ymnagapuir GapbXx OanryyncHaap XypasnaH Oym opunMHA
V3YYJ19X XUMUIAH OOMOH (hn3nK Heneenen (HyTar A3BCrIp TOOCKMX, rapapryyriiH
Ba ryHWI yC, XepCUMr yypxanH yc Oa yypxamraac ragarwnyynx 6anraa ycaap
Boxvipayynax, XM TooC UauaraaH araap Goxvpmyynax ™M), YynbiH YANABIPUIAH
GanryynantaHg 3opuynaH GanranuiiH Gasnrvir awmrnax (o MomHbl X3P3rna3,
TEXHUKUAH 30pWYNanTTal yCHbl X3P3rf33, OPOH HYTMMAH OapunrbiH MaTepuanbiH
X3p3rNn33, yypxauH Oanryynamx, xasrfan, XyyncaH Xepc 33pruwr Oawvpnyynax
ra3pblH X3P3M133 MX 33p3r) X3IMXK33 33P3T Y3YYN3NTUIAT TOAOPXOMIOH, YyN YypXanH
YANAB3PN3N ABYYNCHAAC XYP33M3X OPYMHA Y3YYN3X HEeNeennvnH WUHX YaHap,
SPUYMMXKMAT, HONeeNnAH XOop XeHeern, OOoXMpLoNn yycrax 0Oonox 3x yycBap,
BoxmpLon TapxanTbiH AMHAaMKK, OOXVMPAON ABAr4ax OPOH 3alH OONOMXKMT Xyp33
Xsi3raap 33prir ToL4OPXONIHO.

XyyncaH XepcHWA OWONOrvAH HeXeH CIPrIaNT sByyNaxbiH TyNd XepCHWN
VEUIH 3y3aaHbr TOLOPXOMIOH C3BCTAP XOPCOHA, arpOXMMWIH Cyaanraa siByymnx,
XepC Xyynantaac rapcaH YynyynaruiH Xypasnax OpYMHA Y3YyI3X XOpT Heneernern,
TYVH [193p ypraman yprax O0moMX 33pruir CyanaH TOrTOOHO. Xepcuir 3Bapaf,
BOXMPAN0OC Xamraanax, HeXeH CIPrasx YMIMI3MI33P aBY X3IPINKYYIIX apra XaMxK3ar
TOAOPXOWIXK, TENeBNeceH banx ecTom.

5.11. OpAblH rMaPOreonory, reoTexHnK, reoKpuonoru, Yyn-reonorniiH 0onoH
Oycan banranuinH HEXUAMIH Cyfanraar yyn yypxanH onoopnox 6onoH 6onoBcpyynax
yNAB3pUIAr Oapbx Dawryynax xetenbepuir OONoBCpyynaxad Luaapanarartan
aHxmard ererannnAr GypaH ayypaH OypayyncaH Ganx xaMx33HA cypanHa. OHurowu
HUMNMIN Bereefl eBepMeL, MMOPOreonory, WHXeHep-reonorMinH 6onoH bycaa
GavranMnH Hexuen Oyxui [yyparT X3p3rKyynax Waapanaratad  OanranuiiH
HOXUAMWH TyCrauncaH CyAanraaHbl apradnan, axblH X3MX33, X3P3rKYyax
Xyrauaa, X3parKyynax ropuM 33prunr TeneBneH AByynaxfaa Tecen Xapamkyynary
Banryynnara 6onoH Tycrav 3eBLUePen 333MLUMMYNA XapULaH TOXMPONLCOH banx
Waapanaratau.

5.12. OpabIir aryynx 0yn 6onoH Xy4mx Oy Yynyynar, TSAr33PT aryynaraax oycaa
alNIT ManTManblH Cyaanraar alwmnrT ManTMarnblH OpAbIT M OYP3H Cyanax Ynrnanadp
©onoBCpyyNaracaH apradnncaH 36BAOMXUIH Waapanarbir 6apuMTIaH ryMusTrH3.
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DH3 TOPNUH apradymncan 3eBIBMX rapaaryv TOXMONOONA TYYHTIM aaun 3eBnemxX
Bonox OXY-biH “PekomeHaaums no KOMMNEKCHOMY M3y4YeHUI0 MeCTOPOXIAEHWUI U
NOACHETY 3anacoB MOMYTHbIX MOME3HbIX MCKOMaeMblX ¥ KOMNoHeHToB, 2007"-mnr
X3p3rN3X O0NOMXKTON.

3ypraa. OpabliH HeeLMIH TooL00Nn0N 6a GasNrUiH YHANr33

6.1. ban YynyyHbl opAbiH HeeuUMinH Toouoonnbir 2015 oHa GatnaracaH MoHron
YnceiH AW ManTManeliH  Gasnar, ophblH HEeUMAH aHrinan, 3aaBap”-bir
DapUMTNaH XUIH3.

6.2. OpAblH HEeUMNT MP33ayMa OpAbIr 0N00PNOX YyN YypXanH YNABIPUIAH
XUAWMAH  XY4MH  YafnaaC WXMyM X3MX33HWA HeeUTIN X3CIrWwnyyad4 aHrunaH
TOOLOONHO. HeeuUMnH TOOLONON XMMX H3MK X3C3rWMng, Japaax liaapanara
TaBUrgaHa. YyHa:

= VKU TYBLUMHA XaWryyn XWMArA3X, alurm ManTManbiH 4aHap 0a TOO X3MXK33r
TOLLOPXOMNOX Y3YYN3NTYYA Hb afmn TYBLWWHA CyAnaracaH bawx;

- H3MH afun XWUrA reonorvnH TOrTOUTOM, XYAPWUAH OMETUMH 3y3aaH, XYOpWMH
BueTnnH gotoon GyT3L, TorTol, BOAMCHIH Havpnara OONOH XYAPWAH YaHapbIH
DONOH TEXHONOMW WWHX YaHapbIH YHACIH Y3YYN3NTYYAMWH XyBbCaH ©epynent
Hb agwn Oyloy bapar aaun TepxTan;

- 0an YynyyHbl XyapunH BUET Hb OPAbIH reoNOrn-CTPYKTYPbIH HIMH 3NeMEeHTUIH
X3MX33HA, (@TMpaaHbl HIMH XXUIyypT, 3CBIN LIGM X3C3IT, Xarapraap 3aarnaracaH
TEKTOHVKMIH H3MH X3C3rmMng rx 33par) GavipnacaH TortBopton bGampnantan
Danx;

- opablr onbopnox yyn-reonorvinH agmn Hexuentan bawx 33par bonHo.

- HeeuWMH X3COrWNWMNUr Anraxpaa XyApWMH OWETUIH YHanblH Aaryyx yynbiH
AXJIbIH TOPVU3OHTOOP, 3CBIN MPISAYMH 0NOOPNONTLIH A3C fapaansbir XxapransaH
LLOOHOrOOp Xsi3raapsiaH TOrTOOHO.

6.3. OpblH HeeuWH Toouoonons Gan YynyyHbl OpLbH ©BEPMeL, OHLLIOT
WWHXWAT TyCracaH Aapaax HIM3AT HOXLIMNI Xapran3ax ecton. YYHA:

batTam (A) 33parnanuitH HeeuMr 3eBxeH | Oynart xamaapargax Gan yynyyHsl
OPLbIH XaWryysblH ManTanT, LLOOHOroOp HAPUMBYMAH CyANaracaH X3C3rT TOOL0OSHO.
baTTam 33p3rn3nninH HeBLWMINH XNUIAT ManTanT ba LLOOHOroop Xs3raapnaH TOrTOOHO.

Onbopnox Oalraa opAbiH XyBbA OaTTay 33p3rN3M33p HESLMWAT aluMrNanTbliH
Xanryyn GofoH yynbiH B3T3 MAnNTanTbiH yp [AYHr3P TOOLOMHO. YyHA GatTam
33P3MM3AMAH HEBUMIMH Waapanarbir xaHrax Oawviraa ondopnontof 63n13H 6oncoH
X3COTLLUNYYANAH HEBLMIAT XamaapyymHa.

BoauTon (B) 33parnanasp HeeUwminr reonorniiH TorTUbIiH H1IMan bananaap | 6a
[l bynarT Gartax opaoa TooLoonHo. YyHA 6an YynyyHbl XyopunH bretmninH boautom
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39P3MM3M133p HeeLMAr TOOL0OMOX Laapanarbir XaHrax TYBLWIWHA, HapWMBYNanTam
XaWUryyn XMAC3H X3CTUMH HEBLWr XamaapyynHa. boamtonm 33parnanuinH Heeuepq,
XaMaapyymk 0anraa X3C3rWAWMH FeoNOrMH TOITUBIH FON Y3YYN3NTYyA, awurT
ManTManblH YaHAPbIH YHINM3M XaHranTTal X3MX33HUM, TeNleenex 4afBap cantau
ereraneep TOLOPXOMUIHO.

BoanTOM 33p3rN3NNMH HeeLMIH XYP33r FONAYY XauryynblH ManTanT, LOOHOroop
Xsi3raapflaH TOrTOOHO. DHMUWH TeonorMnH TOrTOUTOW, TOMTBOPTOM 3y3aaHTaM,
XUrA3BTIP TapXanTTan XyA3PKUNTTIV XyAPUIAH B1eT OONOH TyYHUI X3C3IT reonorinH
TOrTOU, reodu3nKMAH OONOH TeOXMMWMH Cyfanraaraap cautap YHA3CIIMACOH
HEXLON Xf3raapTal dKCTPanonsaubiH Liyramaap 6oaMTon 33p3rnanuviH HeeuUmnH
XYP33r TOrTOOX OOHO.

BoaumTto 33p3rnang xaMaapyynx Oavraa xyapuiH G1eT GONOH TyYYHWI X3CTNIAH
OPOH 3alH barpnansir AH3 OypunH XyBUNOapaap Xyp33n3x TYBLMHL HapuMBYNaH
cynanHa. Iaxa33 3HIXYY XYP33M311 Hb XYAPUAH OVETUIH reonorinH Ganpnang Henee
Y3YY13x33pryn 0arx Wwaapanarata. boamuTon 33p3rnanuinH Heeusr, XxamMaapyynx
Galraa opAblH X3CAMWNVYASL XYAPWUAH VANABIPM3NNIAH (TEXHONOMMIAH) Tepern
DONOH XWWWIMAH Waapanara XaHraxry XyO3pTan X3CTUAr Anrax XypadmHa.
DAr3pUNr OPOH 3alH XYBbA, AMrAX XYP33/13X OONOMXIYA HeXUend T3Ar33puiH
XyBb X3MX33, XapbllaaHbl Tanaap CTaTUCTUK apraap YH3Mr3 erxe.

Onbopnox Harraa opfblH XyBb OOAMTON 33P3rN333P HEOLMIAT HIMIMT Xanryyn,
alWrNanTbiH Xanryyn, yynabiH O3ATMN ManTanTbiH yp AYHA TYAryypnaH, TyxauH
33P3MANNIH HEeLS, TaBUrAaxX LWAapANarsIr XxaHrax Oairaa xacart TOOL0OSHO.

Bonomxron (C) 33p3rN3MNAH HEBLMIAT XaWryynbiH TOPbIH HATPan Hb TyXawH
33P3MMAAMNH HEBUWIH WaapAnarbir XaHrax TyBLUMHA Barraa opablH X3cryya 00noH
3Ar33p X3CryYA33C OYPAYYNCIH M333/13/ Hb OPAbIH HAPUMBYMICAH Cyfanraa XMNCIH
X3CTyyAMMH ereraneep batanraaxcaH banx, 3¢san ondopnox barraa opabiH XyBbA,
alWWrnanTbiH Xanryyn O0ONoH onbopnonTbiH yp AyHM3p OaTanraaxcaH x3cryyoda
TOOL,00JTHO.

BONOMXTON  33P3rM3AMNH  HEOUMWH  XYP33r OPAblH  €ONOrMAH  TOMTLbIH
HUMNM3N Oanfanaac xamaapyynaH XauryynblH Mantant 0a LOoOHOroop, 3CB3N
TOrTBOPTOW FE0NOrMIAH TOrTOLTOM, TOMOOXOH OPA, XYAPUNH OMETUIAH XyBbA, OPAbIH
MOPMOCTPYKTYPbIH OHLLIOT, XYAPWIAH OMETUIH 3y3aaH 0a YaHapbliH ©6puNenTuir
Xapran3aH y3C3HUM YHACSH [33p XA3raapTaun 3KCTpanonsuaap TOrToOoHO.

[e0NOrMIH TOITUBIH HUANMIN Cangnaap Il BynarT xamaaparfax opAblH XyBbf,
XYAPUNH OveTnir yHan 6a CyHanbiH faryy vp33ayiH onbopnontton ysanayyna
COHrOCOH YYNbIH Aang ManTanTyydaap Mepaex Xauryyn Xunx apradnansir
COHIOXOA, WYY aHxaapax X3p3rTaM. BONOMXTOM 33p3rN3ANAH HEBLUMAH XYP33HA,
Gartax Oaviraa XyopuwuiH yAnaB3PManunAH (TeXHONMoruiH) Tepen GOMOoH XOOCOH
qynyynar, XUWWIMAH Waapanara XaHraxryw Oara aryynratal XyAspTam X3Crumr
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ANraxfgaa CTatUCTUK YHI33T X3P3MN3X BonHo.

WnpyyncaH (P,) GaanruiH yHanrsar xanryyn xumx Gaiiraa opabiH XyBbg, OpAbIH
HEBLMAH 33P3rNaNA XaMaaparacaH X3CArLnyyaAMAH 3axblH OONOH TyHWIA X3CIIT,
3P3N-YHINM3HUI aXUN XWX Dairaa opfbliH XyBbf, r€0N0rM-CTPYKTYPbIH OHLOT,
MEH reoniorn, reounsvk, reoOXMMWNH CyfanraaHbl Yp AVHT LEeeH TOOHbI ManTant
0a epemanervinH yp AyHrasp GatanraaxyyncaH XacarT erHe. VnpyyncaH Gasnrnmt
YH3NM3 ery Oanraa X3CrUMH XUAWMIM Gan YynyyHbl XypUMTNansiH GanpLUmbiH 3y1
TOTTON, XYIASPXKCIH X3CTUMH 3y3aaH Oa aryynrbiH eepynentuinr cyfancaH yp AyH
©onoH reodu3snk, reoxMMUAH ereraeng TynryypnaH 3KCTpanonsLaap TOAOPXOMIHO.

6.4. OpablH reonornnH Heewemn TynryypnaH opAbir 0NOOPNOX TEXHMK-3AMMAH
3acrvinH yHE3Cnan (T33Y)-unar bonoBcpyynHa. TI3Y-33p yypxamH Xyp33 xa3raapT
XaMaapy Oalraa reonornnH HeeLeeC XULLUTMIH Waapanara XaHraxryin xyapunH
X3C3r, onbopPnoNTbiH YeunH xasaraan, BoXMpAON TOOLCOH X3CTMNMI Xacaag, VNasx
Oy Xacrunr yMnAaBIPMANUAH HeeLea xamaapyynax Gereefn TyyHuMr GatnargcaH
(A") 6a maragnacaH (B') 33parnang aHrunaxgaa “MoHron YNcblH almrm ManTmanbiH
Gasnar, opfblH HEeUWAH aHrinan, 3aaBap”-T TycracaH Luaapanarbir GapumTnaH
XUMH3.

BatnaracaH (A') yWANOBIPMAMAH HeeL. XaWryynbiH axmaap TOrTOOrACOH
Gatran (A), GoamTon (B) 33p3rMANWIAH TeONOTWH Heeued TynryypnaH yymnbiH
YWNABIPUAH TEXHUK, TEXHONOTUIH COHIONT, TOOL0O, XYAPUAH TEXHONOMUIH LLIKHX
YaHapbIr YMIABIPANMNH TEXHONOTMIH TYPLIWATBIH TYBLUMHA CYANaH, MHXEeHepumH
WA, Garranb OpYMH, XeAeNMepWH alynryi Oarman, pyyn axym, 3px 3yn,
XYHWUI Heel, yOvpAnara 30XMoH banryynant, a3a OyTau XaHraMx, HUAMM, axywn
YWNYMAT3, 3AMNAH 3aCTUAH VP alrMH TOOL0O, DONOH XONOOrAOX XY4MH 3yMAUNT
HapVMBYNaH TOOLCOH “AWNIT ManTManblH OPAbIT AWUrAax TeXHWK, SAUNH 3aCrUH
YHIO3CN3N"-33p TOrTOOCOH DaWiHa.

MaragnacaH (B') yMnaBapmanuiH Heel. XaWryynbiH axnaap TOrTOOMACOH
6oawmton (B), GonomxTon (C) 33p3rnanuminH reonornini HeeLUed TynryypnaH yynbix
YANABIPUMH TEXHMK, TEXHONOMMNH COHFOAT, TOOL0O, XYAPVWH TEXHONOTUMH LWNHX
YaHapbIr YUAABIPAINAH TEXHONOMMIH TYPLUMATBIH TYBLUMHL CYANaH, NHXEHepUinH
W1, Ganranb OpYMH, XeAeNMepuH alynry barman, apyyn axym, 3px 3yn,
XYHWI Heel, yOvpAnara 30XMoH banryynant, A34 OyTau XaHraMx, HUAMM, axyn
YWNYUAr3, OMAH 3aCTUAH VP alUrMiH TOOL00, DONOH XON0OrAoX Xy4YWH 3YWMANIAT
HaPUIBYNAH TOOUCOH “AWWIT ManTMasblH OPAbIF AWWIaxX TEXHWK, SANAH 3aCrVnH
YHO3CN3N"-33p TOITOOCOH DawiHa.

6.5. bogumton (B), ©Gomomxrom (C) 33p3rmanuiiH  Heeled XaMaapariax
X3CAMLUAYYAMMAH XYP3I3r IKCTPANonsLUaap TaTax TOXMONAON HONeeNINAH XYP33HWI
OpreHnr 3aaBan boauT erermeng TynryypnaH TOrTOOHO. XYAPWUH OWeTUIH
HUMPMP3H WyBTapY Oaviraa GOMOH ONOH CanaanaH WyBTPAX YIS, TEKTOHWUKMIH
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Xarapnaap X3pyvracaH YMrian, aryyarbiH 3yw TOrTOATOM fAyypan TOrTOOrAOX
Oy” 4Mrnan, opablH Yyn-reoforvinH HexUen XyHOp3nTan O0omx Oauvraa umirnang
3KCTPANONAL, XUMXryi Oanx xap3arTau.

6.6. OpAbIH HEBLMIAT 33P3rN3M33p aHrNaH TOOLIOOOX00C rafHa onbopnox apra
(Un yypxawraap, WTONbHbI FOPU30OHTOOP, AANA Yypxauraap rax 33par), XYAPWAH
TEXHONOTWIAH Tepen (MCaNAX erepLuceH Gan yynyy, 0an YynyyHbl aHxgary Xyasp
MX 33p3r), 3AMAH 3aCTWH YPbAYMICAH YHIMM3 XWX ONbopnonToHn epTex
YVNABIPN3AMNH HeeLeep aHrunaH TooLooHO. MeH HeeUMIH XYP33HA Xamparaax
Garraa 0Oan 4YynyyHbl MapKWMH HaWpnarbir XyBMap TOLOPXOWIOX00C rafHa,
XYLPUAH TEXHOMOMMIAH Tepen, COPThbIH XM XypP33r sarax BOMOMXIyn TOXMONAONA
TSAM3PUMH TOOH XapbLaaHbl Tanaap CTaTUCTUK YHIM3 erHe.

OpfblH Heeumnr xyypar XyAp33p TOOLOOMK, XYAPUAH YAWUTWUATUMH XYyBb
X3MXK33I 333X 6rHe. AH LaBLWWAL X3T aBTCaH OOMOH HyX CYBLUWI WXT3MH yrMaac
YAWTLIWA UXT3M XYAPUAH XYBb, YMWITIN XYOP33P HEBLUMAT MEH TOOLIOOMHO.

6.7. Onbopnox Oairaa opfblH XyBbl X6PC XyynanT XMWAC3H, onbopnonton
63nTraracaH, onbopnoxod 63n13H OONCOH, YynbIH YHACH Mantant GonoH 631Tran
ManTanTyydblH XamraanantbiH Uyna VAACOH Gan uynyyHbl Heeuunr cyanaracaH
TYBLUH33P Hb XON0OOrAoX 33p3rN3N/ XaMaapyynaH aHrnaH TOOLOOJHO.

6.8. Yyn yypxanH xamraanantbiH Lyng ynasx 6anraa, TOMOOXOH yCaH CaH, XyH
aMblH CyypblUMn Oyxui Tanbaw, rasap TapuanaHrunH Tanban, TyyXWWH aypcrant
3YWANCT3W HyTar, YNcbiH OONOH OPOH HYTIUMH TyCral xamraanantaj aBcaH Tanban,
OWH CaH, ron MepHWN CaB ra3pblH TyCral XamraanantaHh Xamaapax X3CrUUH
HeeUMNr XONOOrAOX 33P3rNM3M33p Hb aHrunaH TOOLOMX, YWMAB3PAAUMH OyC
HeeLea XaMaapyyHa.

6.9. Onbopnox 6arraa opabiH XyBbl, 6MHE TOOLOONCOH HEBLWAH YHIMLWNNIAT
XYOPUIAH BueTniiH Mopdonori, Ganpwmnx HexuUen, LoTood OyTaL TOrTol, 3y3aaHbl
OOMOH aryynrbiH ©epunent 33p3r V3YY3NT3p aWUrnanTbiH  Xauryyn ©OonoH
onbopnonTbiH ABLUAA OypaAyynCcaH ereraneep xapblyynaH cypanx, Xxonbormox
apradnan, 3eBneMXxuinr 6apumMTIaH TOrTOOAOr. DH TOPMAH apradynicaH 36BNOMXK
GonoBcpyynaraaaryn TOXMONAONA TYYHT3M afiun YaHapblH 3eBemx bonox OXY-
bH  “MeToanyeckvie pekoMeHAaUuy Mo COMOCTABNEHWMIO AaHHbIX pPa3Beaku
M pa3paboTKM MEeCTOPOXAEHW TBepAblX Mone3Hblx 1ckonaembix, 2007"-unr
bapvmTanx 6oHo.

OpabIH XanryynbiH aXsbiH O0NOH 0N1OOPNONTLIH VP AYHA XapblLyyncaH cyfanraa
Xuix Gaviraa Matepuang, ypba Hb TooLoonoon 36M3-eep xananLyynsH OypTraracoH
HEOLMIAH XM Xyp33, ONOOPNOCOH Heell, XaMraananTbiH LynA VAOCH Heel,
onbopnontoop baTtanraaxmxry Oarraa HeeLl, onOOPNONTOOP HIM3IMACIH HEBLMIH
XV XYP33r TOAOPXOMOH [IYPCIMK, HOBLWMIH TOO X3IMXK33T 33P3rMaMasp aHrumaH
TOOLIOONCOH Davixaac ragHa HeeLWAH XedenreeHunr onbopnonTbiH ye LiaTaap
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(ynvipnaap, >Wnasp rax 33par) XWX XyCHIMIP UNBPXMANH3. MeH onbopnonTbiH
ABLAM rapy Oy XyapwmnH xasrgan, 0oxupron, GasKyynantblH Xasrgan, MeTann
ABa/TbIH X3MX33 33P3r Y3YYNNTUIAT TOLOPXOWMOH XapbLyynanTblH MaTepuang
TycraHa. OpablH 0NOOPNAONTLIH Yy-TEXHUKWAH HOXLOAUNH eepynentuir rpacduk
LYPCI3N133p XapyyiHa.

X3p3B 01100PAONTLIH ABLAL XaWryyblH axJiaap TOrTOOCOH HesL, Hb 0NbopnoNToop
Gatanraaxwmx, 3CB3N OaraxaH X3MX33HWM 36pee rapy, TIPXYY rapcaH 3epee Hb
OpAblH 0NOOPNONTLIH TEXHWK-3AMMH 3aCTUNH HEXLeNA Heneenexeepryn Oanean,
xanryyn ©6a aWwumrnantblH ererfivnr Xxapblyynaxaf reosnoru-mapkleniepbix
X3MXWINT, TOOLOOHbI VP AVHT almrnax 6omHo.

OpablH xanryyn 6a onbopnonTbiH yp AYHr XOOPOHA Hb XapblyyncaH CyaanraaHz
HEBLMH TOOLOOHA, X3P3rN3C3H XYOAPWUMH OMETUIH TapxanTbiH Tanbam, Xamx33,
3y3aaH 0a aryynra, TSAM3PUAH OPOH 3ail [axb 66PYNeNTUAH LWKWHX 4YaHap,
3yM TOMTON, XYAPWMH 333MXYYH KWMH 33P3r Y3YYN3AT3p XapblyynanTsir 3aaBan
XWX, 36pee rapcaH TOXMOMOONA, TYYHW LIanTraaHbir TOrTOOX, TOO X3MXKI3I Hb
TOLOPXOVIOH YH3MIM3 erxe.

OnbopnonTblH ABLAM XaWryynbiH axmnaap TOOLOONoH 3bM3-eep X3an3nuyynsH
OYPTMIMKYYNCIH Heel, alWWrnanTbliH xanryyn ©GonoH onbopnonTbiH ereraneep
GaTanraaxuxryn Oamraar awurt ManTMmanbliH 0n0opnonT 3pxnardug OonoH yyn
YYPXarH XSHanTbiH OanryynnarbiH XaMTapCcaH AyrHINT3p MarafnaH TOrTOOCOH
HeXLeNL OpAblH HeeuMnH OaTanraaxuxry ©Oawraa y3yynanTs3p 3acBapnax
VNTEMLYYPUIAT TOOLLOONOH X3P3rax GONOMXKTON.

6.10. CyyAnrH XUnyyasa opAblH HeeUMIH TOOL0ONONA OpA, XYAPWUAH OMeTUIH
Al OYpABIPUMH aryynra, XyApWUnH OMEeTUIH 3y3aaH, METPOMPOLMEHT 33P3r anb
H3MH roN Y3YYN3NTUMH OPOH 3alH TAapXanTblH 3yW TOITONM, ereranuiH XyBbCallblH
YHINM3HA, TYAryypnacaH reoctatucTukuiH aprbir (K. MatepoH, 1968) x3parnaH
HEOUMMH TOOLOOMMbIH MNPOrpaMMyyabir alUUIaH XWAASM apradvnansir epreH
X3p3arnax 6onx33.

[e0oCTaTUCTMK aprbif X3P3rM3H OpAblH HeeLMUr YH3H 36B TOOL0ONOX Hb
[33p OryyCaH Y3YYNIATUIAT XauryynblH SBLUAA X3P 33P3r YH3H 36B, XaHrantrau
X3MX33r33p CyAnaH TOrToocoH banaan, cynanx Oavraa opabiH reonoriiH TOrTLUbIH
eBepMeL, OHLI0r banpanTav yanayynaH XxauryynbiH aHxhary ereranyynsg aHanms
XWX, 3arBapufiax apraynanbir COHrocoH Ganpan (toouoonong xap3rnax Oawraa
ererf/IMAH OPOH 3aWH TapxanTblH Xyyfb, 3yW TOITONT ©6PYNeNTUAH XaHLnara
Oyloy TpeHd, aHM30TPON YaHap, 3KCMepUMeEHTaNb BapvOrpaMMyyabir TOOLOONOH
OYTUMIH BONOH YaHapbIH YHIM3 XWX, XaWATbIH MAMNCOMAYYAbIH NapaMeTpumnr
TOLIOPXOMNOXOA OPAblH CTPYKTYPbIH XU/ 3aarMiH Hemneenen) 33prasc MX33x3H
X3MX33r33p Xamaapantan davpar. Opf, XyAPUAH OUEeTUIAH HEeBLMIH XypI3NInnH
OPOH 3aur HINK (MUKPO) X3CAWNNA XYBaaX, TIAMIPT KPUTMHIUAH, OV XEPLIMIAH,
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YPBYY 3aMH XaMaapfblH 33p3r MHTPenonsublH apryyaaap YHIMWWATIA erergen
(Tyxamn6an awwrr GypaBIPWIAH aryynra)-WUnAr onx TOTTOOXOA aHXAard TyYBPUIH
TOO Hb WHTEPMONALBIH TOMBEOT YHASCIINTIN, YHIH 36B COHIOXOL XYP3LIXYML
(X0Ep X3MX33CT XaBTravH 3arBapyfang Haaf 3ax Hb X3A3H apBaH XalryynblH
ManTanT 6a LLOOHOroop TOFTOOCOH XaWMryynbIH OFTNON, FyPBaH X3MXK33CT OPOH 3alH
3areapynant rypas faxb YWrM3n Aaryy X3A3H 3yyH COpbUNONTbIH ereraen Oarix)
XaHranTTam TooHbl Ganx Wwaapanara TaBuraaar. Opa, XYAPWUAH BUeTUMH YHOCH
ereraIMNH OPOH 3aiH XyBbCallblH CyAanraaHA OpAblH HapUMBYMNCaH Cyfdanraa
XUNC3H X3CTUAH M3A33MAMNAT aLlUrnax Hb MYy VP AyHT31 BonHo.

Hark  xacarwnyyn  (MWMKpO  OnOK)-34  aHrUicaH HeeuMiH  TOOLOOMbIH
reocTaTMCTUK 3arBapynang yr XaCarLnmnmH XaMxa3r Tenesnex 6arraa on1bopaonTsiH
apra, TexHosorn, onbopNoNTbIH X3CIMWAYYANMH Y3YYAIAT 33p3rTaN yanayynaH
COHIOX X3P3rMan. H3MK XICATWANMH X3MX3I3HMIM COHFONTOA, OPAbIH Xauryyng
X3P3MN3C3H TOPbIH HArTPanbiH 1/4-1/8-aac Gara XaMX33 COHroXryn Oanxaf unyy
aHxaapcaH barBan 30XMHO. DHIXYY Waapanarbir Mepaner 6oarox 30punroop HIMK
(MVKPO) X3CIMLIAMAH X3MXK33T TOMCTOH aBCaH TOXMONAONA XYAPWIAH 3337XYYHUIAT
TOLLOPXOMNOXA0O VHACH 0a 134 MVKPO X3CMWAMWH  333NXYYHWUM  (DaKTopbIr
Xapran3ax apradnanbir x3p3rn3x O00noMxKTomn.

FeoCTaTUCTVK apraap HeeL, TOOLOONICOH YP AYHT afui X3MX33HWI, agumn
YWMNATIN SNEMEeHTap X3C3rwnn Byp3dp TOAOPXOWNCOH ron ereranyyamir barraaca
XYCH3IT x3n63p33p 0OONOH OpAblH TOMOOXOH X3CTYYA33P aHrUaH TOOLOOHBI
ereranyyannr xaMmTaTracaH X3anb3puiH anb HIM3P Hb TarnarHax OosHo.

[eoCTaTUCTMK apraap HeeLMH TOOLLOOHL X3parnax Oavraa Oyx TOOH erermen
(CcopbLNONTbIH ereraen, copbUpbiH OanpWbIH CONOWLON, XYAPUWH OFTIONYYA,
T3LAr3PUNH OaNPLLNbLIH CONOMLLON, HyNYYArNIAH M3L33/131, CTPYKTYPbIH BaprorpamblH
TOOH WM3PXUIAN3N X 33P3M)-UAM X3P3MN3r4mna, WHHX334A3L YHWWXK OMAroXof
xsnbap sHMMWH dopmataap, CTaTUCTMK OONOH reoCTaTUCTMK TOOLOOMONA, TYr33M3N
X3parnaramar tavn, nporpam (GEOEAS 33par cTaHmapt dopmattart DBF-chawn,
ASClI-dharn rax 33p3r)-bIr aWKUrNaH 63TrCIH GarBan 30XMHO. Tarw XaMmT (3CB3aN
OHOSbIH) 3arBapT LyMUYyA3X Oanryynant XWAC3H apradnan, TPeHAWMMH TOOLoO,
BapuorpamblH Oarryynant, TOOLOOHbI Yp AYHr rpacuk AypCian3sp XxapyynaxbiH
33p3ru33 Tannbap OMYMIMINNAH XamTaap TalnarHaHa.

FeoCTaTUCTUK apra Hb OPA, XYAPUAH OMeT, HeeLMH X3CIrLunyyad3p AyHAaX
aryynrbiH YH3NM3r YH3H 36B raprax 60s10MX 0rofor, Matl HUMAM3A MOPdOoruTom
OONOH HUMAM3N 0TOOL OYT3UTIN XYAPUAH BUETUIH XYPIINNUMAH anaaar XaMrniH
Dara Oawvinrax, opfabir onbOPNoX TEXHONOrMMH OHOBYMON XWUMX OONOMXKTOM
33p3r OMIOH CaWH TanTaw apra oM. [3XA33 reocTaTUCTVK apraap OpAblH Heeumnr
TOOL|00MOXA00 OPAbIH FEONOrMMH  TOTTOLOL, WNYYTIA  3axMpyynax HeXuInmr
BapuMTNaH, yp AYHA Hb XSHANT XWX BOMOMXKTOM COHrOMT XMAX TOOLOONCOH Barnx
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Wwaapanaratan. Opf, XYAPWUAH OWETUH reocTaTUCTUK 3arBapynan, T3Ar3pWnH
HEBUMIH TOOLL0OMMbIH VP AYHr OPAbIH X3MX33r33p OOMOH snaHrysa HapumBYnaH
CyLancaH XaCryya3a HeeUMnH TOOLOOON XMIAST yAaMXanT apradnanaap xsHax,
XapbLyyncaH AYTHIT XUMH3.

6.11. HeeuminH TOOLOONONA KOMMbIOTEP MPOrPaMuNasiblH aprbir X3P3risxas3
aHxgary ereranvinH caH (ManTant, LOOHOMMAH CONOWLION, WHKIMHOMETPUIAH
XAMXKUATUWH - yp  AVH, HYNYYArMWH  Tepen, T3AM3PUAH  3aarviH - TIMISIT,
COPbLONTBIH VP [IYH MX 33p3r)-TUAH ain, 3aBCpblH Ganryynant 6onoH TooLoo
(KMLIMMAH Waapanarbir 6apyMTNaH snrax TOrTOOCOH XYAPWIAH OrTNOMbIH KaTanor,
YANABIPNNAMIH LWaapanara XaHrax XyAPXKUATUAH XYp33M3n Oyxuid XauryynbiH
3yCNT, MnaH 3ypar, Aang ManTantblH TOPU3OHTBIH MAaH,  XYAPWMH OWeTUIH
X3BT33, 00C00 OONMOH YyHaNbIH XaBTrav [Aaxb TyCras, HeeUMWH X3CArwmn OonoH
ManTanTblH axuL, FOPU3OHTOOP TOOLLOONCOH HEBUMMH TOOLOOHbI Y3YYN3NTUMH
KaTanor rax 33par), HeeuUMAH TOOLOOMNbIH HIMTMC3H VP AYH 33Pruir TannarHax
Galraa apraynan Hb TIAMIPT XAHANT XWMMX3A A6XeM, OMAroMXTon Oavpnaap
XUWrACOH 0OarBan 30xMHO. KOMMblOTEpUH nporpamM alurnaH OonoBcpyyncaH
rpachnk Matepman, GapuMTXyynanT Hb aryynra, OyTau, xan03punH XyBba TIAMIPT
TaBUrAAr Wwaapanarag HUALCOH Banx ecTon.

6.12. [Harangax awurt MantMan, OypABdPUAH HEeeUMMH TOOL0Or  aluwrT
ManTManbir WX OYpAN33p HeeLMIMr TOOLOOMX, alluUrfiax apradnicaH 3eBAeMXKMAT
OapuUMTNaH XUMHI. DHY TepnUAH 3eBNemxX OOonoBCpyynaraaarylm TOXMONAONA
TYYHT3M agmn 3eBnemx 0Oonox OXY-biH “PekoMeHgauusi Mo KOMMNEKCHOMY
U3YYEHNIO MECTOPOXAEHN 1 MOACHETY 3aMacoB MOMYTHbIX MOME3HbIX NCKOMAEMbIX
¥ KomnoHeHToB, 2007"-nir GapumTanx 0onHo.

6.13. HeeumnH ToOL0ONON OYXWI XaWryynbiH axnblH Yp LOYHIWAH TawunaHr
MoHron YncelH 3pAadc GasnrvnH  M3PrXNWMAH - 3eBneneec  GoMoBCpyyncaH
xonborgox 3aaBpbir  GapuMTNaH OONOBCPYYNX, TaWNaHMMNH  XYBUWAT  YNCbIH
reonorMiH M3A33/IMAH CaHA Tyllaaxaaa xonborfox apumMThIr LWaapanarsiH Aaryy
OypaH OYpAYYNCIH Banx Xap3rTau.

Jonoo. OpabiH cyanarpcaH 6angan
Ban yynyyHbl opa (TOMOOXOH OpPAbIH X3C3r) Hb CyAnarAcaH TYBLUMHIIP:
- VH3Mr33 ereraceH opa,
- Xalryyn XWAracaH opf rXK aHrnaraaHa.

YH3/r33 ereraceH opaofd LaalldbiH XanryynblH Cyaanraa Xvix LWaapanaratam
3COXMIAT TOTTOOX TYBLUMHL CyAnaracaH Opabir, Xanuryyn XUnracaH opaos onbopnox
TYBLUMHL O3NTr3rAC3H Opabr XaMaapyysHa.

7.1. YHanra3 ererfceH Gan YynyyHbl OpAbIH XyBbA, OPAbIH €PEHXMIA X3MX33,
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AWWIT  ManTManblH  YaHapblH  Y3YYNSATUAT  TOLOPXOWIOH [AAapaarviH  LWATHbI
XanryynbiH axwun 6OM0H ondopPNONTLIH AapaanbIr TENEBN6X, TYYHUA UYyY X3TUIAH
TONeB CalTal X3Cryyaunr snrax xaparTav Oanaar.

HeeuninH TooL00n0on BONOH DasnrAH YHINM3HL X3P3MN3X XU Y3YYI3NTUAT
OPAbIH X3MX33H[1 OONOH TYYHWI Teneenen cantam X3CrT XMMCIH 3P -YHINMIIHUM
AKMbIH VP LYHA TYNryypnaH TeXHWUK-3OWAH 3aCTUAH YPbAYUACAH YHINM3 OONoH
a[lnN TeCeeTIN reonorninH TorTol, YyNn-TeEXHUKMIMH BONOH 3ANAH 3aCTMNH HOXLIONTA
OPAbIH XXULWNI Y3YYN3ATTIM XapbLlyynax apraap TOLOPXOMITHO.

YH3Nr33 6rceH opAblH HapuBYNaH CyaancaH xacart Heeuunr Gonomxkton (C)
33P3M13M133p TOOLIOOMX, OPAbIH X3MX33HA vnpyyacaH (P,) GaanrumH TyBLIMHA
YH3MM33 erxe.

Opabir onbopnox apra, CUCTEMUWH COHroNT, ONOOPNOX YWNABIPUMH XY4UH
YaasblH DOMOMXKMT Lap X3MX33r 3l TeCeeTa yypxanuTaln Xapbllyynax 3apummp
TYAryypnaH TOWMIOH TOMTOOHO. Xya3p 0asbkyynanTtblH TEXHOMOTMMH TFOPUMBIF
COHrOXA00 Aarangax alwurT OypaBapuiH OypsH aBanTbir XapransaH TaBaapbiH
OyT33rmaxyyH Oyoy OaskManbiH rapu, TYYHWM YaHapbiH Y3YYA3ATUAT COPbLbIH
NabopaTopunH TEXHOMOMMH CyAanraaHbl YHACH A33p TOrTOOHO. Yyn yypxawH
onbopnox ©Oa OonoBcpyynax yMNABIPUMT DapbX Oamryynax yHACH 3apgan,
TaBaapblH OYTIIrAIXYYHUIN 66pUIH epTer O0NoH Bycaf 3ANAH 3aCTUIAH Y3YYN3aNTUIT
XapbLyynanTblH 3apuMMa TyAryypAaH 3OMWH 3aCTUAH TOMCTOCOH TOOLLOOrOOp
TOLOPXOWITHO.

Mp330ynH  yyn yypxawH yAnABIPAAMAH OOMOH axyMH X3P3rN3asHWM  ycaH
XaHraMXWH Tanaap AYYPruvH rvOpoOreosiorMnH Hexuen, YT LUSMMMH M3433137,
Xe[ee ax axymH OonoH Gycan 30puynantaap XMWC3H MMAPOreonorMnH cynanraa
33p3rT TyAryypnaH yH3nr3 erxe.

Mp33ayiH opabiH xanryyn 6onoH onbopnontooc XypasnaH Oy OpumHL y3yynax
HENeBNNWIAH Tanaap YHINr3 erxe.

XyapunH OveTuniH Mopdonory, BoAMChbIH Harpnarbir HapuMBYMaH Cyanax,
XyApUrH - GasxyynantbiH  ©onoH ©GOoNOBCPYYNanTbiH  TEXHONOTWMMH - OyayYBYMNAT
OHOBYTOW COHrox OONOBCPYyNax 30pWroop YHINM3 6rceH opaof OOMOH TyyHWM
HapUMBYMAH CydancaH X3CrT  TYPLUMAT-YANABIPAAUMH  ONOOPAONT  ABYYIX
6onHo. TypLUMAT-YWUNABIPASAMIAH ONOOPNONT Hb OPAbIH XaWryynbiH ye LaTaHg
XxaMaaparfgax bereef, TypLUMAT-YNABIPAAMIH ONOOPIONT ABYYNax xeTtendepumr
aLWIT ManTManblH OPAbIH Xanryyn 6a onbopnonT apxnarymm 6onoscpyynx, MoHron
YNCbIH yyn yypXavH TOpWMH 3axvpraaHbl xonborgox Oaunryynnaraap XsHyymx
BaTanraaxyynHa. JHaxyy xeTenbep Hb 3 XWMIIC UXTYM XyrauaaHd X3p3arkux
Gereen, TypWWNT-YANABIPNINUAH ONOOPNONT ABYYNax 30pWNTO, YHOASCIIAMNAT
canTap TOAOPXOWICOH, OpPAbIH XaMIUMWH Teneenen cantan, TIPryyH 33MKUHA,
onbopnonT ABarfax x3CarT TenesneraceH xetendep OavHa.
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TypWwnAT-yUNABIPNINAH ONOOPNONTLIN OPAbIH FEONOMMIAH TOrTLbLIH ©BepMeLL
oHunor (xympuiH OwetuiiH MopconorMintH GoNoH 10Toon OVTUMIAH  HUANMAN
Ganpan), opabiH  ONOOPMONTLIH - YYN-TEXHUKUAH OONOH  WHXEHEeP-reonorniH
HOXLONMIAT TOITOOX, ONOOPNONTbIH OONOH OasXyynanTbiH TEXHONOMM (XYOPWIH
GanranuinH GOMOH TEXHONOTWIAH TOPNYYA, TAM3PUMAH Xapbliaa)-UAH FOpPUMbIF
COHIOX 33P3r acyyanbir OHOBYTOM LUMMABIPNIX3L OPAbIH 3apUM X3CTUNT 3aiLWrym
H33X y33X Laapanaratan Ganraa TOXMONAONA ABYY/IHA.

TYpLUMAT-YWUNABIPASAMAH ONOOPNONTHIF TOMOOXOH OPAbIH XyBbA MP334YML
opAbIr oNbOPOX yyNn yypxanH TOMOOXOH YMNABIPUIAT DapbX Oanryynax Tecnmmnr
YHOICN3N cavTak OonoBCpyynax 30punroop OaraBTap X3MXK33T3M  Baskyynax
YWNABIPT TYpLIMX Camxpyynax bananaap aeyymx OonHo.

7.2. XaWwryyn XvWUC3H OPAOL AWMWIT ManTManbiH YaHap, HeBLMAH X3MX33,
XYAPUAH TEXHONOMMIH LUMHX YaHap, OPAbIH MMAPOreosory, reOTeXHYIK, 3KOMOrniH
OonoH bavranuH Oycaa HEXUAMIMH Cyfanraa Hb TyXalH opfbir 0NOOPIoX TeXHNK-
SAWH 3aCTVIH YHASCN3N BONOBCPYYIX, TYYHUM YHACIH 33p VYN yypXaH 0nOopnox
OonoH ©OonoBcpyynax yWNABIPUAr OapbxX Oanryynaxag yHAICNANTIM Gereef
XaHranTTan XaMX33HA LooHOr OOMoH yynbiH (dana) mantantaap ryMu3TrRACOH
Danx écton.

Xanryyn xuAracsH opayya Hb CyanarfcaH TyBWMHIBP33 Aapaax Liaapanarag,
HUMLCIH Oanx xap3arman. YyHA!
- OpAblH TeonorMH TOrTUBLIH HUWAMAA Oananaap aHruncaH OynarT TOXMPOX
33P3MM3M33P HEBLWIT aHTMNaH TOOLLOOCOH DawiX;

- XYAPWMH OOAMCbIH Havpnara, YWNABIPM3AWMH Teper, COPTbIH TEeXHOMOMMMH
WWHX YaHapbIr TOTTOOX, YHACOH 0a YMNABIPMAMMH a4 xonboraonTtou
AanBap awmrt Bypagapunr mx Oypanssp bonoBcpyynax, rapraH aBax Tecen
BonoBcpyynax TyBWWHA HApWUMBYNaNTaln cyaancaH Ganx;

- YVNOBIPMIAMMH  Xasranbir alurnax YMrnan OOnoH xafranax, Xxamraanax
acyyanbir CyanaH Tortoox;

- YHAC3H alWmIT ManTManbir JaranfyynaH awurnax 6onox bycag awmrt mMantMan
(Xepc xyynantaac rapcaH Yynyynar, F'yHWM yC rax 33par), TSAMIPT aryynarnax
Gavraa awmrT OypAB3PYYAMMH CyAanraa XU, TOO X3MXK33T TOAOPXOMIOH
X3P3rN3X OONOX YNTASANIAT TOrTOOX;

- OpAblH TMAPOreosiorv, UHXeHep-reonoryt (reoTexHuK), reoKpuonoru, yyn-
reonorn, 3KonoruniH OonoH GanranuiH Oycag Hexuen, T3Ar33pT Heneenex
XY4UH 3YMNCUIAH Cyfanraar Ganranb OpYHbIr XxaMraanax Xyysb TOrTOOMX, YyJibIH
AKIbIH X646nMep XaMraannblH AyPaM KypMbir GapuMTiaH opabir onbopnox
Tecen OONOBCPYYNaxak XaHranTran TyBLMHA HapUMBYNAH Cyanax;

- OpAblH reonorunH TorTow, XyapuiH bretninH Mopdonoru b6a Ganplmx Hexuern,
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alWIT ManTMarnbiH YaHap, HeeUMH TOO X3MX33T TOLOPXOUICOH YHIMLUAMNAT
OpAbIr BYXana Hb Teneenex YaaBapTar X3CTUAH X3IMXKIIHA, HAPUMBYNAH CyaanX
GaTanraaxyynHa. DHIXYY HapWMBYMNCAH Cydanraa Xxurx Teneenex 4YaniBap
camTam X3CrurH Oavipnan 0a X3MXK33r ra3pblH X3BAWWM alIMrnardug, opmbiH
reonornnH TOTTUbIH OHLIONT TOXMPYYNaH TyXan Oyp OHOBYTOM COHIOX;

- aAWMUIT  ManTManbiH - onbopnont, OONOBCPYYNaNTbiH YN aXunnaraaHaac
XYP33M13H Oy OpPYMHA, Y3YYN3X HENeennMnAr YH3N3H TOAOPXONX, TYYHUI XOpT
HeneenMr Byypyynax, Xyp3dn3H Oy OpYHbIr XaMraanax acyyAanibiH Tanaap
36BNEMXMIT O0NOBCPYyNax;

- HEeBUMNH TOOLOOMMbIH XULWWM Y3YYA3NTUAT TEXHWUK-3AMAH 3aCTMMH TOOLLOOHA,
TYNryypnaH TOrTOoX, OPZblH YWNABIPNNNAH a4 XON00raos, YybiH YANABIPUIAH
Lap X3MX33r HanaBapTalM YHIN3X TYBLUMHA, TOLOPXOMACOH Oawx 33par OonHo.

HeeunH SH3 OypWAH 33p3ri3n XOOPOHAbIH 30XMMXUT Xapbuaar Tycran
36BLUeBPON 333MWMMYMA 6ONOH SBM3-MIMH WWHX34MA rapy Oonox OW3HecuiH
3PCASNMNT TOOLIOH Y3C3HUI YHACIH 33p Tyxan Oyp TOrTOOHO.

| 6a Il GynruiH opabiH onbopnonTeiH Tecenm oponuyynax oonomxkrton (C)
33P3MM3MMIAH HEBLWMIAH X3MXK33T OPJibIH Fe0NOrMiAH TOITUbLIH OHLJION, 0NOOPNONTLIH
apra, CUCTEMUMH COHrONT, aaMn TeceeTan Tecena X3P3rn3CcaH TypLuiara 33prumr
Xapran3aH Y3COHWM YHACOH [A33p Tecen X3p3arKyynardug Hb  LUMHXI34MATIV
30BLUMNLBH TOAOPXONX, DBM3-eec 3eBNeMX X3n103p33p WWAAB3P raprax 6omHo.

Xanryyn XWWracsH ophof TaBMraax [33pX LWaapanarbir xaHraH Ouenyynax
3aMaap Xauryyn Xumx, awurt MantMmanbiH Heeumnr 3BM3-eep  X3n3nuyynisH
BYPTMXYYNCHAM Aapaa onbopnonton O3NTraracaH opg, M Y3H3.

HaviMm. OpabiH HEeeUMIH JaxuH Toouoonon 6a GypTramxyynant

HeeunnH gaxmH Toouooson 6a AaxuH OYPTHIMKYYANTUMN Tycran 3eBLUeepen
333MLWNYML, TOPUIAH 3axmpraa 6a MIPraxnnH XsaHanTbiH GanryynnarbiH rapraca
CaHaauaraap H3M3NT XanryynbiH 6a alMrnanTbiH Yp AYHA aLWMIT ManTManblH YaHap,
OpAblH HEBLMAH X3MX33, TYYHUM reonorn-341MnH 3aCrUnH YHINM3HA, M3O3MAIXYML,
X X3MXK33HWIN ©ep4NenT rapCaH TOXMONLOMA TOrTCOH XXypMaap ryMU3TIaH3.

YWNABIPUMH 3OMAH 3acrviH Oavpan 3pC MyyhacaH ven Tycrav 3eBlueepen
333MLUMIYUIAH CaHaaunaraap Heeummnr JaxuH TOOLOOMX, Gatanraaxyynax axbir
Jlapaax TOXMONAoNA XMAH3. YyHA;

- BMHe Hb OypTraracaH 6an YynyyHsl Heew, BOOH aryynrbiH XamMx33 0nbopnoTbIH
aBuan 20% 0a TyyH33C A3 X3MXK33r33p Oyypy Oawraa;
- YMNAB3PNANAH 86pUNH epTIUIAH TYBLUMHI Xafrancaap Oavxan OyTa3rasxyyHum

YH3 0OAMTON, M3A3MAIXYILL X3aMx33r33p (20%, TYYHIIC 1X) TOrTBOPTOM YHaX

Danraa;
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3pO3C TYYXMIW 3OMWH YaHaPT TaBMX YWNABIPNINMWH LWaapanara eepynergex
by,

ryU33x OOMOH alMIManTbiH  Xawuryyn, onbopnonTeiH yern GatnargaaryiH
yNIMaac xaccaH 0a xacaxaf, 03nTr3C3H HEOLMMH X3IMX33, MEH TeXHWK-3UAH
3aCTWAH WanTraaHaap onbopnox GOnMoMXryin OONCOH HeBeLMAH X3MX33 Hb
YYNbiH YINABIPUIAH OanaHcaac alwrm ManTManbiH HeeLMAT Xacax XypMblH
[aryy TOrTOOrACOH HOPM, X3MX33H33C MX rapcaH (20%, TyyH33C MX) 3CB3N
OyypcaH rax 33par TOXMONAON XaMaaparaaHa.

a3pblH X3BAWMA 13X Oasnrunr emunerduiid (ynceiH) 3pX awur 3epyuraceH,

ANaHrysia TatBap HOrayynax opyioro YHA3CA3NMrY Oara XaMX33r33p TOrToOoraCoH
33p3r fapaax HexUNyyas4 TepUMH 3axvpraaHbl 03 MIPraknvnH  XSHANTbIH
GanryynnarbiH CaHaaynaraap HeeuUMnr AaxmH TOOLOOMX, AAXWUH OypTramxyynax
AXIbIF XMAHI. YYHA!

eMHe OypTraracaH HeeUMH X3MX33 onbopnontbiH fBlag 30% 0a TyyHI3C
UINYY X3MX33r33p ©CCOH TOXMONAONA;

YVNOBIPUMH  OYTIIMO3XYYHUA  O3NXMWH 33X 393MWH  YH3  M3A3radXywL
X3MXK33r33p, TOITBOPTOM 6COX Darraa (KUWWIT TycracaH yH33¢ 30% 0a TyyHI3C
UNYY X3MX33r33p 6CCoH);

YANOBIPISMAH XYHUH Ya[JIbIr UXI3XIH XIMKIIIIP HIMITAYYIK Yafax WnHI
TexHonory 6onoBcpyynaracaH 6a HIBTIPCIH TOXMONAONT,

xyasp Oa aryynary 4ynyynar OOTOp OPAbIH YHIMM3 XWX, VANABIPNINMAH
Tecen OONOBCPyynax yem TOOLOX Y333ryn awurt bypasap OONOH XOpT Xonbl
WN3PC3H 13X 33p3r TOXMON0N XamaapHa.

Typ 3yypblIH WanTraaH (reonoru, TeXHONor, MMAporeoorMinH 6a yyn-TeXHUKUIAH

HeXUONA YYCCOH HWUMNMAM XYHAP3INTA Ganpan, OyTIaradXyyHWUM O3NXMAH 3ax
333/IMAH YHUMH TYP 3YYPbIH YHANT)-aac VYANTIN VANABIPANIAH SOUAH 3aCTUNH
aCyyanbir AWWIMANTbIH XUWIMAH  MEXaHM3MbIH  TyClamXXTanraap  LWMAAB3PA3X
bereepn, HEBUMIT AaxMH TOOLOOMX, AAXWMH OYPTrAMXKYYN3X LWaapanararym.

1.

Ec. AwurnacaH matepuan
Xonboraox 3aaBap, 36BNOMX:

"AWNIT ManTManblH OPAbIH XaWryynbliH aXIbIH VP AYHTVWH TaUNaHMIAH aryynra,
TYYHL TaBUrAax wWwaapanara”. AWWIT ManTMalbiH ra3pbiH gaprsiH 2009 oHbl 09
Ayra3p capbiH 09-Hum 114 gyrasp Tywaan.

“ALIMIT ManTManbIH ©asnar, opAblH HEeLUWH aHrunan, 3aasap”. Yyn yypxawH
canabiH 2015 oHbl 9-p capbiH 15-Hbl eapuitH 203 TOOT TyLwaan.

(303BYKNCIH BOMOH AyHA, TOM MAacCLITabbiH MMAPOreonoriiH 3yparnan, almrT
ManTMarblH XanryynbiH axXnblH ABLUAM OPAbIH MMAPOreoNorninH Cyanraa Xmmnx



m ALNrT ManTManbiH 6asnar, OPAblH HEBUWIH aHMUAbIT

Ban uynyyHbl OpPAOL X3Parnax apraynacaH 3eBIOM»K

3aaBap, TyyHO TaBurgax waapanara. 2019 oH. MoHron YncbiH Yyn yypxaw,
XYHA, yWNaB3PpUMH canabiH 2017 oHbl 12 gyraap capbiH 12-Hbl egpunn A /237
TOOT TyLUaan.

“ALINIT ManTManbiH 6asnar, opablH HEOLMIH aHTUAMBIT TyXaH TOPAUNH aLumrT
ManTMang X3parfax apradqvncaH 3esfieMX”. Yyn yypxaw, XyH4 YWUNLBIPUNH
canabiH 2018 oHbl 08 pgyraap capbiH 13-Hbl egpwnH 195 TOOT TyllaanbiH
XOEpAyraap xaBcpant

MOHron YNCblH HyTar O3BCMIPUMH X3MX33HL XMATA3X LaXmiraaH, COPOH3OH,
rpaBUMETP, araapbiH reoMu3NKNAH 3yparnanblH aXmbir FYWUSTIAX, TaknarHax
3aaBap. Yyn yypxau, XyH4 ynasapunH cangsid 2017 oHbl 12 gyraap capbiH 12-
Hbl eapuiH A /237 pyraap Tywaan.

bapwnra, 6anryynamxunH NHXeHepPUAH CyaanraaHbl HUATA3 yHA3C3n /BHO/,

11-07-19/-w1H HopM, Zyp3M. bapunra xot GanryynanTbiH cangpbiH 2019 oHbl 138
Ayraap Tywaan.

bycap matepuan

1.

bapbiwes H.B. KoHTponb onpobosaHus. —Matepuansl no MeTofam pa3Besky
1 nofcyety 3anacos. Bein 2, M., Tocreontexmsgar, 1948. C 88.

NHXeHepHO-reonornyeckme, — rMoporeofiornyeckne 1 reoskonormyeckume
MCCNenoBaHvs Npy pas3Bedke M KCnyaTaummn pyaHbIX MectopoxpaeHun. M.,
2002.

MatepoH X. OCcHOBbI NpuKnagHow reoctatuctkun. M., Mup, 1968.

MeTtogmyeckme pekoMeHZaUMn no npvMeHeHnio Knaccudpukaumm 3anacos
METOPOXAEHN 1N MPOrHO3HbIX PECYypCOB TBEPAbIX MOME3HbIX MCKOMAEMbIX.
Mpadutosble pyobl. Mocksa, 2007., 45 cp.

MeTtoamnyeckme pekoMeHAauMm Mo COMOCTaBMEHMIO AaHHbIX pPa3Bedkn W
pa3paboTky MeCTOPOXIAEHNI TBEPAbIX NoNe3HbIX Mckonaemblx, M., 2007

MeTofomnyeckoe pPYKOBOLACTBO MO M3YYEHWUIO  MHXEHEPHO-Teonornyeckmnx
YCI0BUW PyLHbIX MECTOPOXAeHN npu pa3senke. M., 2000.

PekomeHZaUMs Mo KOMMIEKCHOMY M3y4eHUIo MeCTOPOXAEHUM 1 MomcyeTy
3aMacoB MOMYTHbIX MOMEe3HbIX MCKonaeMblx 1 koMnoHeHToB. M., 2007, 15 cTp.

TBepable MonesHble MCKOMaeMble W FOpHble MOPOAbl.  TeXHonornyeckoe
onpoboBaHKe B npoLecce reonoropassefodHbix padot, CTO Poc 'eo 09-001—
98. MoctaHoBNeHWe Mpe3nayma VcnonHMTeNbHOrO KoMKTeTa Bcepoccnickoro
reonormyeckoro obujectsa. N217/6, M., 1998.

Tseppble NMone3Hble NCKoMaeMble 1 FOpHble MOpoabl. [e00ro-TexHonornyeckoe
kapTupoBaHue. CTO Poc Teo 09-002—-98. T[loctaHosneHue [lpe3ngyma
/icnonHwTenbHoro KomuTeTa Bcepoccnmckoro reonornmyeckoro  obuiectsa.
Ne17/6. M., 1998.
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Apas. XaBcpanTtyya,
Xascpant 2.1.

OXY-p meppex Ganraa 6an yynyyH matepuan 6a GyT3arasxyyHumn
TeXHUKUNH Hexuen 6a ctaHaapTyya (2005.01.01)

rOCT 4404-78
rOCT 4596—75
rOCT 5279-74
rOCT 5420-74
roCT 7478—75
roCT 8295-73

rOCT 10273-79
roOCT 10274-79
rOCT 17022—-81
roCT 17817-78
rOCT 48-911-81
TY 6-02-711-77
TY 6-02-712=77
TY 16-538. 261-75
TY 21-25-106—73
TY 21-25-108-73
TY 21-25-156—=75
TY 21-25-162-75
TY 21-25-172=75
TY 48-20-1-81
TY 48-20-4-=77

TY 48-20-24—-78
TY 48-20-44-74
TY 48-20-45-74

TY 48-20-50-79
TY 48-20-54—75
TY 48-20-60-75
TY 48-20-61-75

TY 48-20-69-75
TY 48-20-71-76

TY 48-20-74-76
TY 48-20-78-76
TY 48-20-90—-82
TY 48-20-95-76

XapaHfaaHbl 6an ynnaeapnax rpaut

TurenunH rpadput

LlyTryypbIH Tanct rpacut

Hang tanct rpadur

3an xypaaryypbiH rpadut

Bypar, OyaraH Oypxnar, uaxunraaH aamxyynax pesuH yinaBapiax
rpacur.

LLIyATUIAH aKKyMYASTOPbIH MO3BXT3M MacC YMNABIPAIX rpadut
DNeKTPOHYYPC3H 3L3NXYYH YWUNABIPAIX rpaduT

FpauTbIH Tepen, MapK, TeXHVUKWIH Waapanara.

FpaduThIr TYPWIMNT CyaanraaHm 30puynaH COpboNT XX, O3NTrX.
KOHCTpyKUbIH rpacuT. TyplwimnTbiH apra.

HarT vxTan nuporpacdut

Hsart 6aratan nuporpadut

BasxyyncaH rpagurt

YKpWHOM-7 TeXHONOTUIH OYArMIAH rpaduT.

MeTannkepaMuK 303AXYYHUI aHTUDPUKLMIH rpaduT.
DKCMOPTbIH 3NEKTPOHYYPCIH rpaduT.

Tac-KasraH opfbiH rpadpurt

Botoron opAbiH 3NeKTPOHYYPCIH rpadut. DYBA mapk.

3am xyypaaryypblH ron ynnasapnax rpadut. CI, CIM mapk.
AHTUDPUKLMIAH TpacnT. Bangsy 6a 3p3nxyyH ynnasapnax.AO-
1500, AO-600, Ar-1500, Al-600. Mapk.

Banmau 6a 3m3nxyyH yrunagapnax rpadut. Pr-LIK-1 mapk.
AnTndpurkumnH rpadut. Al 1500-3 mapk.

AHTUDPUKUMIH MaTepuanbiH rpadmt. banasy, 6a 383nxyyH
ynnagapnax. AMC-1n AMC-3 mapk.

AHTdpUKUMIH rpacdut. HUTPAH, HUTPAH-B mapk.
HyHTarnacax rpacur.

Banaay, 6a 5m3nxyyH yAnaBapnax rpadut. B-2 (1) mapk.
Banpau 6a 3m3nxyyH yrunagapnax rpadut. Pr-TK mapk.

YTB-1 MapKkunH rpadwr.

Banoau 6a 3a3nXyyH yrunagapnax rpadut. Ar-T1 Mapk.

JIT-3 mMapkuiH rpagur.

MpadpumxyyncaH Hyypc. OCYH-7-3 mapk.

Banmau 6a 3m3nXyyH YINABIPISX OHLIOM L3B3P rpaduT.
Banmsu, 6a 3manXyyH YMNABIPASX aHTUDPUKUMIAH rpacduT. ATT Mapk.
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Xascpant 2.4,
YynyyTbiH 6an 4yynyyHbl opablH XyA3p OasKkyynax TeXHONnoruviH 6yayysy

Anxpard xynsp
Kepocun-500 rp/ta

MHBK-50 rp/te (:) B-mer=60%

Yapucas ¢uoramm-30'

Kepocun-200 rp/TH

MMEBK-30 rp/te Bre=T5%
Kepocun-100 rp/ta 1 moBopires-10' Kepocur-50 rp/tH
MUWBK-15 rp/ma MMBK-10

1I meBapmoras-10' I m3B3pnaras. xsaanT-10'
111 yaB3pIaras-§' Xsn.Oasxman Xam.xasrman
II 1B XasTAAN
IV m3e3pimras-7' 1T u3B.xasTRAT
Xasrman
V 1383piarss-6' IV 1138 Xasrnan
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3apuM H3p TOMbLEOHbBI TOMb

AnoKaMeHHbIN yronb
BypoBow cHapsg
Bopno3abop

Boccratowmm
BbikpalumBaHue rpaguTa

[OpHble BbIpaboTkK

V130n1Hmg

/130mnpatensHoe UcTMpaHue KepHa
KsepLunar

KoHTyp

KoptoLme ceoncrsa

MeTtop,

Mukpo 6nok, anemeHTap 6nok
OKoHTypVBaHue

Opt

[1nacTNYHOCTb
MHeBMOKOH0300MacHOCTb
MoBepxHOCTHas BOLA
[og3emHast BoAa

Mopa3eMHble ropHble BbipaboTky
Pazmep 3anexw

Pacceuka
Penbed
Ckopnynosatas Macca

COC Oyloy cTaHmapTHbI  obpasel

COCTaBa
Cnocob onpoboBaHws

CTBON CKBaXMHbI
Tonorpacguyeckmne KapTbl
YTunm3saums noa3emHbIX BO4
LLlaxT

LLiTonbHA

Ltpek

DXeKTop

ano4ynyyH Hyypc

BPMUMH CyM

yC TaTax Banryynamx- ycaH caH
ercex Aang Mantant

Gan 4ynyy HanargaH Oypax  y33roan-
rpacuTaap Oypax

Yy/bIH ManTant

VXX YTTBIH LWyram

KEPHWWH COHrOMON 3M3r3N
KBepLunar

Xyp33

YN aBTax LWWHX YaHap

apra

H3MK X3C3rLum,

XYP33 Xwn TaTax

opt

YSH Hanapxan YaHap

YYLUWT Yynyy>XKX atoyn
rafjapryyrumH yc

FYHU yC

yypxanH gang Mantant
XYOPUAH OneT [opWwaoc, X3BT3W]-WIAH
Lap XaMx33

pacceyka

ra3pbiH ragapryy

Xanbcapxar x3car

CTaHLapPT Hampnaratam 433X

COPbLIONTBIH apra

LLOOHOT, LLOOHOTUH XO00N
Oanp3ymH cyypb 3ypar

[YHUI yCbIr 3PryyNsH awurnax
60ocoo yypxart

X3BT33 yypXxaw

WTpek

[,aBXap XaHaTan epMunH Cym
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m ALNrT ManTManbiH 6asnar, OPAblH HEBUWIH aHMUAbIT
[laBCHbI OpA0A X3P3arnax apravmsicaH 3eBneMX

Har. EpeHxui onnrontyyn,

1.1. DPACMIAH AABC M3 Hb WYATNAN (HaTpy Oa Kanw) 6a raspbiH WYNTA3F (Marku,
Kanbuwy) MeTannyyn AaBcHbl xyamntan (NCI) Haraax xnopbIiH aBC Oyoy xnopuayya
(NaCl, KCI, MgCl,, CaCl,), xyxpunH xy4untan (H,SO,) Haraax cynbdatbiH AaBC
Bytoy cynbartyya (Na,SO,, K.SO,, MgSO,), Hyypcteperduint xy4nntai (CO,, HCO,)
H3rA3X kapboHaTbiH aasc 6onoH kapboHat (Na,CO,), bukapborat (NaHCO,)-bir
YYCr3A3r, YCaHa amapxaH yycaar, GanraniiH Haranyya, om.

DHIXYY OanranuiiH Harmsn Hb XaTyy TenBeec YyCY LUMHMAH TefeBT, LWMHIMH
TONBOOC TANCKMH XaTyy TOneBT WWMKAIN (MU3NK-XUMUAH 3y TOTTONTOMIOOP
Ganranba oplwmnx davaar.

3nr33p33c kapboHat kanu (K,CO,), bukapborat (KHCO,), MeH a30TbiH Xy4nuiH
HaTpy 6a HuTpat kanniH Aasc (NaNO, 6a KNO,) Hb ycaHp xanbap yycaar y4mp
H3H XOBOpP Tepens xamaapHa. [aBcHbl OyX 3pAcyya XomnbUryi use3p Ganpaniaa
OHIerylh 3CB3N CYYH LiaraaH eHreTsi Oanx Oa sMap H3MH XOofbl, OPCHOOP YynaaH,
ap, XypaH, caapan, U3Hx3p O6onoH bycan eHreTsan donpor. [JaBcHbI ron 3pacyya,
TAM3PUNAH Hapnara, WWHX YaHapbir XYCHIIT 3.1-4 y3yy/aB.

JaBcHbI ron 3pACYYAUNH Hanpnara 6a WKWHX YaHap

XycHarT 3.1
YHOCH -
a/n 3paac TombEO 6vp3n,u§§<?(vaM Hart Xatyynar Dusn-xammnin
o r/cm? LWWHX YaHap
aryynra, %-unap
1 2 3 4 5 6 7
1. XnopuabiH
YcaHg xanbapxaH yycaar,
Fanut Na0O-39.4; 21 YC LUMHM3L3ITYA, Ynmr
1 (XoonHbl NaCl Cl-60.6; 2'2 2-2.5 Tathar*, Mall X3Bpar, eHaep
[1aBC) Na,0-53.2 ' LlapanTaH yaH Xapymxaw
LWMHX YaHapTan bongor
YcaHg xsnbapxaH
. yycnar,bapar yc
K-524; 1.97- LUMHM33A3MTY I, Malll X3BP3r
2 CUnbBUH Kcl Cl-47.6; ' 1.5-2.0 ! '
K 0-632 1.99 BHASP AapanTaHA yaH
2
XapUMxali WWHX YaHapTan
Gonpor.
K-14;
Mg-8.7;
Cl-383; YcaHg xsnbap yycaar, yc
KCIxMgClx H,0-38.9; 1.6- CaVH WWHIM33r, araapT
3 | Kapanawr 6H,0 ' KZZO-16.O; 1.9 15-25 amMapxaH 3afapgar, mal
MgO-34.8; amapxaH OyTpamTran.
KCl-26.8;
MqCl,-34.8
Mg-12.0; YcaHp xsnbapxaH yycaar
Cl-34.9; 19. yC Malll VX TaTgar, araapt
4 Buwodurt MgClx6H,0 H,0-53.2; 1’ 6 1.0-2.0 XypLaH 3agapy xyopt
Mg0-19.6; ’ MarHUmH yycman 6omx
MqgCl.-46.8 eepyneraer.
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1 2 3 4 5 6 7
Ca-7.8;
Mg-9.45;
Cl-41.2; YcaHp xsnbapxaH yycaar,
CaCl,x2MgClx H,0-41.6; i YC CalH LWMHI3T,
> | Taxmnpur 12H,0 Ca0-10.9; 166 | 10-20 araapT amapxaH 3afapu
MgO-15.5; eepynerpmer.
Cadl,-21.6;
MgCl,-37.0
2. Xnopua-cynb@atbiH
K-15.7;
Mg-9.8;
50,-38.6; YcaHg xsanbap yycaar, unir
Cl-14.2; TaTAAITyYM, X3BP3r, araapt
6 Kannut KCkMg5O,x H,0-21.7, 213- 2.5-3.0 | XxyBMpY ©epynergeH LeHuT
3H,0 2 ] 2.15
2 K,0-18.8; 6a 3NCOMUTLIH BHrEpPesp
Mg0-16.2; Oypxaramar.
K-29.9;
Mgs0,-48.4
3. CynbatbiH
K-18.8;
Mg-11.7;
) YcaHa yaaaH yycaar,araapt
K. SO x 50,-69.5; XYBUPY ©0PUYNOraeH LWeHnT
7 | NanrGeitnu 2 K0-226; | 2.83 | 3.0-4.0 | MB/PH eopwerA
2MgSO, I\/IZgO-19 :. 6a 3NCOMUTLIH BHrepesp
K,50,-58.1; OyX3ramar, XaBpar.
Mgs0,-58.1;
K-19.4;
Mg-6.0;
SO,-47.7;
H 6-26 g YcaHg yycaar, araapt
8 LLieHnt K,SO,xMgSO x4H,0 KZO-23'47 2.1 2.5 XYBMPY 8epyneraeH HyHtar
2 <
Mg0-10.0; eHrepesp OypXaramar.
K,SO,-43.4,
Mgs0,-30.0;
K-13.0;
Mg-4.2;
Ca-13.2;
50,-63.7; YcaH, X3Cr4naH yycy e
H,0-5.8; HrenuTuiH (K SO, xCas
9 | Nonuranut K50, xMg50,x K,0-16.2; 272 2.5-3.0 0,xH,0) 6a renTreHui
2CasSO,x2H,0 2 ) 2.78 42
T MgO-6.9; TyHagac anrapyyngar. Yc
Ca0-18.5; LUMHI3343TY W, X3BP3T.
K,S0,-30.0;
MgSO,-20.7;
CaS0,-43.8
YcaHp yycaxnaa yaaaH,
Ma-17.6: X3Bp3r, araapT XyBupH
509—69‘ 4 ©0pUNeraeH 3NCOMUTLIH
,-09.4,
10| Kusepur MgSO,xH.0 HO-13.0; | 257 | 3.0-35 | 2Hrepeep byporamr.
a2 l\/IZ 0-291: SH3IXYY HYHTar 3pasc Hb
I\/Ig% 0- 870 yCaHA, [3BT33[ XaTyypaxdaa
4 ycaa anfacaH rentreHeTsmn
alunXaH xaTyypaar.




ALNrT ManTManbiH 6asnar, OPAblH HEBUWIH aHMUAbIT
[laBCHbI OpA0A X3P3arnax apravmsicaH 3eBneMX

1 2 3 4 5 6 7
Mg-9.9;
50,-39.0; 168- AraapT XyBMpY eepuynergeH
1 Sncomut MgSO,x7H,0 H,0-511, 1 75 2.0-2.5 | uaraaH eHreTsi eHrepesp
MgO-16.4; ' Oypxaraaar. Malw x3Bpar.
Mgs0,-48.9
Na-13.8;
Mg-7.3;
504_57'4; YcaHg yycaar, araapT XyBupd
12 | ActpaxaHut Na,S0,x H0-21.5; 2.2- 2.5-3.5 | eepunergeH ‘LLaraaH OHMINH
MgSO,x4H,0 Na,0-18.7; 23 T SHIOpPOBp BYPKONTN
MgO-12.1; ’
Na,SO,-18.7;
MgSO,-36.1
Na~16.5;
Ca-14.4;
SO,-69.1; YcaHA rentreqse yyCraH
13 I'n(am_?ep;m Na,SO,x Caso, Na240»22.3,' 227895 2.5-3.0 yycaar, xaBpar, yc
W Ca0-20.2; ' LUMHM3A3TYH.
Na,SO,-56.9;
Cas0,-43.1;
Na-14.3; Ycang xsnbapxaH yycaar
Mwpabunnt Na SO x 50,-29.8; 1.46- VALl X8 '
14 | (LLyy, Mecen 2y H.,0-55.9; ' 15-2.0 P3r, araapr Hywrar
10H,0 ? ) 1.49 TeHapAnT oM XyBUpY
wyy) 2 Na,0-19.3; .
Na,S0,-44.1 PATBTARST:
YcaHg xanbap yycaar,
Na-32.4; SO,- | 2.68- X3BP3T, araapt XyBupH
15 | Tenapaut Na,50, 67.6; NazO-434.6; 2.70 20-30 MUPabUNUTLIH BHrepesp
Oypxaramar.
4. KapboHaTblH
YcaHg xsnbapxaH yycaar,
Na-16.0: araapT XyBMpY eepynerieH
HaTpow C03-21.O',' TEPMOHATPUTBIH HyHTar
16 | (Coon, Na,CO_xI0H,0 H,0-63.0; 11"227' 10-15 | 0OMX 33apax 6a AasCH
i . XY4133p yrunamnban
Xyxup) Na,0-216; CO, HYYPCXYHANIH X1KA
Na,C0,-37.0 (naes Yoy )
[aBxap McaN) Mall Xy4Tan
Anrapgar.
Na-37.1;
€0,-48.4; YcaHn yycnar, yc
17 | TepMOHTapuT Na,CO,xH,0 H,0-14.5; 1.55 | 10-15 LUI/IHI’33JJ,3I’I’VII;I
Na,0-50,0; '
Na,C0,-85.5
Na-30.5;
C0,-26.7,
. Ycang xsanbapxaH yycaar,
Na,CO_x HCO,-27.1; 2.15- [aBCHbl xyyung CO, —wiH
18 TpoHa AN H,0-15.1; | 2.5-3.0 p . 2
NaHCO,x2H,0 2 ) 2.17 XU Xy4TaW snrapyyngar, yc
T Na,0-41.4; LWMHI333Ty
Na,C0,-47.4, '
NaHCO,-37.5
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1 2 3 2 5 6 5
. YcaHg, xsnbap yycaar,
19 | Haxkonut NaHCO, 7’\‘26(-57,\.‘4! OHC3%9 22214 24-25 | pascsl xyaung CO, —it
o ' ' XV anrapyynaar.
Na-16.0;
Al-18.8; Ycann ynaaH yycaar u,
co -4.1 7 XanyyH4 vnyy yycHa, LaBCHbl
36 xyamng CO, —MrH Xui
20 | Nascomnr NaAl(OH),cO OH-23.6; 24 | 2030 2
o Na.0-21.6: anrapyyngar. Cynastap
Al (2) —35'01' XY4un, WyNnTUAH yycMang
23720
Na,C0,-36.9 yycaar.
*TUrPOCKONUYHOCTE - YWIAT TaTanT, yC WWHMAAT. [aBC epeHXMIAee YMIAT TaTaar, XapuH YC LUMHI3A3T,

LUVMHI3A3MTYM AaBC M banpar.

1.2. YB yc (paccon, saline water) 6onoH ypar yc (pana, brine)-Tan Hyypyya,
AaBCHbI XaTyy XypumMTRansIr (aaBc OONoH [aBC aryyncaH Xypaac) Havprnaraap Hb
CO0fbIH, Cynb®aTbiH, CynbdaTnar xNopUbIH, XNOPUAbIH Tepens aHrnaar. [1ascHbl
3AM3p Tepnyya Hb Oume JaacaH YMNAB3PMNUMAH a4 XOnOOoraonTon XypUMTNanbIr
YYCTIXMIAH 33P3rL33 reonorn-reoxMMnnH TOQOPXOM HEXLYYASA YYCOH Bypanaaar

(XycHarT 3.1; xycHarT 3.2).

YB y¢, ypar ycHbl rMapOXUMUINH Tepen

XYCH3IT 3.2
Tepen
bynar Hasc Cynbdat-
CoofblH CynbdatbiH xnyop;&bm XnopuablH
1 2 3 4 5 6
KapboHaTtyyn Na,CO, +4++
NaHCO, +4++
Mg(HCO,), + + + ?
Ca(HCO,), + + + +
Cynbdartyys Na,sO, ++ ++ ?
K,SO, ? ++ ++
MgSO, +++ +++
Caso, + + ?
XnopuayyLs NaCl + + + +
KCl + + + +
MgCl, ? +++ ++
CaCl, +++
pH 6.5-11.5 6-9 6-9 ?
OHLNOr MUKPO3NEMEHTYYL, B, Li B, Li, Br B, Br [, Br
Tannbap. mascHyym: +++ — Topen TOQoPXoWnox, ++ — 3aBCpPblH, + — WAMXUATUAAH (CKBO3HbIE)
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KapOoHaTbiH Tepena xamaapax COOATOM ycaH caH 0a yB ycTan HyypaHp
KapboHaT HaTpy, OMKApOOHAT HATPUMH SPACYYAWAH HITAMAN Hampnaratan coop
BonoH coonior (ron Tenes HaTPOH, TPOHA, HAXKONWT I.M.) Xypaac ouin Gonrogor.
CynbaTbiH TOPONL XxamMmaapax WNHIH DOMOH XaTyy ranoreHbl OUETYYL Hb MX3HXA3
cynbdaT MarHuTam (3nNcoMuT, actpaxaHuT), cynbdaT Kanbuwtan (rnaybepwr),
3apuMpaaa  cynbdat Kanutanl  (MOnWranmuT, NaHrOerMHUT) XamT  TOXMonmmor
MUPAdUNUT, TeHapAWUT X3Nn63p33p Onn BONCOH CynbdaT HATPUH OYPINOIXYYHIIC
Oypamar. Cynbdatnar xnopuablH Tepent Cynbhar MarHWiH (3NCOMUT, K3epuT,
NaHrOeMHWT, NOAMFANNT, KaUHKUT) BONOH XNOPT MarHWAH (KapHanauT, ouomwuT),
XNOPUAbIH TOPena -xNopT KanblUW (Taxrmaput), XopT MarHu  (KapHanmmuT,
BuLodwuT) opaor. [133p AypacaH yB ycaH faxb CYYNYUIAH XOEP TOPANIAH 3PACYYANAH
XYPACAHL, XNOPT KanbLy (CUNbBUH, KapPHANIUT, KaUHAT) M3A3MASXYML, XAMXK33TIM
Davaraapaa TaArAp XYPAChIr epeHXMNee eHOeP KaNbXUATbIH WWHX YaHapTaw
bonrox xysupragar.

lanoreHbl xaTyy Xypdac OOMOH yB YcHbl Oyx Tepenm XnopT HaTpy (ranut
Gananaap) epreH TapxcaH Hb HyypbiH YHACOH AaBC oM (XycHarT 3.3 6a 3.4).

fIH3 GYPUNH rMAPOXUMUIH TOPNIMIH AaBOKCaH yc 6a ypar
(yB) ycHbI Hampnara

XycHarT 3.3
Harr . PR
Y¢, ypar yc, yB yc ey [laBcHbl Havpnara, XUHrMH %
Na,CO, | Na,SO, | CasO, | MgSO, | Mgdl, Cadl, Kl NaCl
1 2 3 4 5 6 7 8 9 10
CoofpblH Tepen
HyypbIH ypar yc _ _ _ _
Cupnc (AHY) 4.8 6.8 5.0 16.0
HyypbiH ypar yc NaHCO, _ _ B _
TaHatap | (Opoc) 1113 /.60 15 0.83 3.92
HyypbIH ypar yc
MeTyxoBbIH 1.332 0.08 0.89 0.23 - - - - 0.96
(Opoc)
CynbatbiH Tepen
HyypbiH ypar
yC ManuHoBbIH 0.219 - 8.06 0.01 1.68 - - - 22.42
(Opoc)
HyypbIiH ypar yc
KynyHanHc 1.044 - 0.29 - 113 - - - 4.01
(Opoc)
Hyypoit yparyc | gy | - | 045 | - | 663 | - - - | 2n
Kyuyk (Opoc)
Cynbat-xnopuiblH Tepen
Oanxuin panan 1.025 - - 0.13 0.23 0.32 - 0.07 2.7
KacnuiH TaHrmc 1.010 - - 0.07 0.24 0.05 - 0.01 0.63
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Yc, ypar y¢, yB ycC rH/2;3 [laBCHbI Hampnara, XUHMMnH %
1 2 3 4 5 6 7 8 9 10
Kapa-boras-Ton
(TypKkmeHuCTaH)
lapapryyrvH
ypar yc:
OBNVNH 1.205 - - 0.06 4.26 8.09 - 0.78 11.38
3yHbl 1.228 - - 0.06 7.35 4.62 - 0.75 14.41
Tancr X00pOHRbIH | 451 - - 007 | 826 | 4.45 - 061 | 16.06
ypar yc
HYYPBIK Ypar yC |y 477 - - 089 | 074 | 122 - - 7.48
Cacbik (YkpawH)
Hyypeir ypar yc - - - 276 | 251 - 133 | 2192

b.Coneroe (AHY)

XnopuabiH Tepen

backyH4ak Hyyp

(Opoc)
Xowvg, xacar 1.230 - - - - 12.01 4.1 ? 7.30
OMHeq, Xx3Car 1.220 - = - - 410 133 ? 19.52
Xomxa-Mymbii |y o0 | _ - 0.40 - 008 | 015 | 008 | 2586
(TamxwmkmcraH)
CeHeCceH TIHTNC
(M3panns,
VopaaH)
fanapryyruin ? - - 0.08 - 57 | 290 | 099 | 7.44
ypar yc
60 u FV;C”” ypar ? - - 0.08 - 1355 | 340 | 116 872

Tarnbap: TepAVAr TOLOPXONNAOT AABCLIN TOf, eHreep ToapyyncaH. Na,CO, - coop, (kapboHaT), MgSO, - cynbdat
ba cynbdpatnar xnopug (MgCl,-toi xamr), CaCl, — xnopua

HyypbiH faBCHbI OpAYYAbIH YyXan 3pACYYAMIH Hanpnara 6a WuHX YaHap

XycHarT 3.4
YHOCH Xatyynar Y, ynmnr Tatax
. . . HarT, r/
Sppac XUMUIH TOMBEO OYp3aNIXYYHNA o MoocbIH 4agBap
aryynra, % warnanaap
1 2 3 4 5 6
Xnopuayyn
Fanut -
NaCl Na-39.4; C1-60.6 | 2.1-2.2 2 YC LVRTSBASITYV,
4unr Tataar
fnoporanut +0.15 © C 6a TyyH3-
Na-24.09; Cl-37.14; 3C A433W Temnepa-
NaClx2H,0 H,0-38.77 16 15-2 TypT ranut 6a ycaHa,
3afapaar.
buwogpur Mg-11.96; CI-34.87; YC Mal nx Tataar,
MgCl,x6H,0 H.0-53.17 1.59-1.60 15-2 capHmCaH
Canben KCl K-517, C-482 | 197199 |  15-2 bapar yc
IZIEENElT
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YHOC3H Xatyynar Y¢, yunr Tatax
. . - HarT, r/
Sppac XUMUIAH TOMBEO OYp3aNOIXYYHNA o MoocbIH YagBap
aryynra, % Larnanaap
1 2 3 4 5 6
Kaprannut K-14.1; Mg-8.7; CI- i .
KCIxMgCl,x6H,0 38.8; H,0-38.9 1.6 1.5-2.5 YC canH WWHM3A3"
Xnopua-cynbdatyys
KanHurt K-15.7; Mg-9,8;
KClxMgSO,x3H,0 Cl-14.2; 213 2.5-3 YC, unnr Tataarryn
50,-38.6; H,0-21.7
Cynbdartyyn
Mupabunut Xyypaw araapt
Na-14.3; SO,-29.8; ) erepLUNX HyHTar
Na,50,x10H,0 H,0-55.9 15-2 148 (TeHapauT) 6onTNOO
YVIPH3.
TeHapaut MupabunubiH
Na,SO, Na-32,4, 5O,-67,6 2-3 2.7 HUMIH eHrepesp
OypXaraceH Gangar
AcCTpaxaHut Yumrnar araapt
Na-13.8; Mg-7.3;
Na,SO,-MgSO,x4H,0 50,-57.4; H,0-15 3 2.2-2.3 uar6aaH eHrepesp
YPX3rA3H3.
Sncomut Xyypan araapt
Mg-9.9; 5O,-39.0; i LanBap LaraaH
MgSO,x7H,0 H.0-511 2-2.5 1.68 oHropesp
BYpPX3ra3H3.
naybeput Ca-14.4; Na-16.5; .
Na,SOxCaSO, 50,-69.1 2,5-3 2,8 YC WMHM33rmy
fnnc Ca-23.3; SO,-55.8; .
CasSO,x2H,0 H O-20%9 2.3 1,5 YC WMHM3A3rmy
AHrugput Caso, Ca-29.4, 50,-70.6 2,8-3,0 3-3,5 YC WWHM3A3Mmyn
KapboHatyyn,
coop {rarpon) Na,0-216; €O, eramn,
A tHeTp Na,CO,x10H,0 15.4; 1424147 | 1415 o o - e
H,0-63.0 H,0-14.5 pMaTp
2 2 Xysupgar
TepMoHaTpuT Na,CO,xH,0 Na-37.1;, CO,-48.4 1.55 1-1.5 YC WWHM3A3Mmyn
TpoHa Na-30.5; CO,-26.7,
Na,CONHCOM2H,0 | oo o' HjO—16.1 215 2.5-3
Bepkeunrt Na-35.4; CO,-15.4,
Na,CO,x2Na,S0, 50,-49.2 2.57 35

[laBCHbI XyPACbIH OarranuitH GonoH TexHoNorMH Tepnyya (copTyya)-unH 6oant
Havpnarbir (XMMWIAH, [ABCHbI 3PACUIAH) TOAOPXOWCHBI YHIACIH 4330 TIAr33pUNAT
onbopnox, bonoBcpyynax ynamxnant 00f0H XaMrAH 30XMCTON apryyabir COHMoX
JaBCHbI YWNOBIPNSANAH alUMrNanT faByynaar.

1.3. HyypblH 4aBCHbI OpAOL AaBCTal Hyypyyn opfor 6a T3AraspuiH Tanbaw,
333MIXYYHWA X3MX33, ypar yc (yB yc), GONOH €poonbiH AABCHbI XYPACbIH HOOLMIH
X3MX33, [aBCHbl Havpnara, MeH TYYHYI3H Tax33X 0anraa 3x yyCB3p, ropuMbIH
TOrTBOPTOV Garaan 33par Hb YMNABIPUIAH a4y xonboraon 6a onbdopnox Hexuanmr
TOLOPXONNLOT.
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1.4. [laBcTam HyypbIH XyBUpax Oananaap Hb “ypar ycran”, “xatgar”, “wunpracaH”
X aHrungar. Ypar yctad Hyyp (panHoe 03epo) BO3r Hb XUMUAH TypL
rafapryyrunH ypar yctan Gamaar Hyypbir XaiH3. Xataar Hyyp (cyxoe 03epo) ragar
Hb XXWUNUAH 36BXOH YWWTNAr ynupangd ragapryyrviH ypar yctan Gampar Hyypbir
X3nH3. LUMpracaH Hyyp (nognecoyHoe 03epo) r3fsr Hb rafapryyriH ypar ycrym
HYYPbIr X3MH3. [JaBCHbI XYPACbIH A33ryYp ron Tenes 3nc3pxar Oyoy Oycan caBCrap
Xypaac Xy4mx OypxcoH bampar.

1.5. [laBCTal HyypbIH ypar yCbir ragapryyriH ypar yc (noBepxocTbHas pana),
€poonbIH ypar yc (QoHHas pana) rax aHrvungar. Fagapryyruis ypar yC Hb €poorbiH
XaTyy TyHall XypuUMTRansir Oypxax TyyH A33p AaBC yyCragar 60N epoonbiH ypar yc
T3AM3P XYPACHIT TIXI3H TITMX X3B AH33ap Hb Xaarank banaar. FagapryyrnH ypar
yC yAMpnbIH Garanaac xamaapy TyYHUIA 3331XYYH, OaBCHbI Havpnara, AaBOKUNTLIH
X3MX33 (eTrepen) Hb xan03133 banpar.

EpOOTbIH ypar yC Hb TanCT XOOPOHAbIH ypar yC (MexKpucTanbHasa pana) 6omoH
nar WaspblH ypar yc (MnoBas pana) ra 2 xyBaaraaar. TancT XOOPOHAbIH ypar yc
Hb [aBCHbI [laBxapra axb XOOCOH 3aWl, HyX CyBWUMr Zyypragar. Jlar waspbiH ypar
yC Hb Nar WaBpbIH Y& AaBXaprbir WHMAH OpLIAOT.

1.6. HyypblH €poonbiH [aBCHbI OpAyyL Hb fAaBxapra 6a M3wui-masruiH
X3N03pTaM OVeTyyA YYCraH LaBapnar, 3MC3PX3r yedp TycraapnaracaH Oawvpar.
T5AM3pUNH AAaBXAPrbIH HANT 3y3aaH Hb X3OX3H MeTP33C X343H apBaH MeTp Xypax
Bereep AnaHrysa AaBCHbI AVANMPTIM rapan YYCIMH XonbooTon Hyypyyaas 3y3aaH
Hb TOrTBOPryM Gamaar.

1.7. EpoonbiH xypOacHbl AaBchir yypar (HoBocagka), eHxmen (crapocagka),
Xyp (KopHeBast) AaBC rax aHrmnaar. Yypar 4aBC rsr Hb XUAWH HIMH YAUPbIH
TYPWWA rafapryyrumH ypar ycHaac Tanckaag TyHaX CyycaH [aBCbir X3fH3. MeH
3H3XYY TANOKMX yemsd 3prasg yycMang WunxuxK O0onHo. Yypar AaBcHbl 3y3aaH
X30X3H CaHTUMETp Darx Gereen x3A3H apBaH CAHTUMETP XYP3X Hb H3H XOBOP
Ganpar. XvnunH TypluMa X3P3B yypar AaBCHbI 3apyM X3C3r, 3CB3N OypaH rymudg
yycanrym ynadsa TyyH 033p Aapaa XWAUWH OaBCHbI Ve LIMH33P XypyMTRaraBan
BMHOX Yyypar [aBCbir 8HXMen Oyloy Xara AaBC rax HIpnaaar. TyyHuM 3y3aaH 0.75
M, 3apvMzaa TYYHI3C mnyy 0anx Hb Ou. OHXMen AaBC 3CB3N ypar ycHaac WyyA
YYC3X 3aMaap TyHa[aCKCaH [AaBC AaxMH TanCKMX Xyp AaBC YYCr3A3r. DHIXYY Xyp
[ABC Hb AH3 OYPWUMH [aBCHbI (ranuT, MUPAOUAWT, acTpaxaHUT, TeHAPAMT) X34
X3[3H [laBxapryyn 4 6amk 60nHo. Xyp AaBCHbI HAWT 3y3aaH X3AX3H CaHTUMETP33C
7 M XYPT3N, OABCHbI KYMONTOW rapan yyCnuinH xonbooton Hyypyyaasd 80 M xypTan
Oavpar. Xyp [aBCHbl XyBbfl TancTyyn Hb OYpaH TryMUdA canTap X3n03pXKCIH
Ganaraapaa OHLUOMTOMN.

1.8. OpuvH VeWnH HyypbiH AABCHbI opfyyd OONoH HyypMaruiH (naryH) an
CaBblH OpbIr ypar YCHbl, Xyp AaBCHbI, Japaraman AaBCHbl M aHrungar. Ypar
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YCTall HyypbIH ragapryyrvind 0oNoH €poosibiH ypar yc (yB yC) Aaxb JABCHbI HE6L|
3aprMpaa yypar AaBC, XOBOPXOH TOXVOMONL 6HXMen AaBC ypar ycaH[aa yycaasn
30XWUCTON yNupand TyHaw Oomx Tanokuk OyycaH gasc Ganpar. [apapryyruiH
ypar yc Hyypaa Oypxax Ganmar 6on, €poonbiH ypar yC HyypbiH TyHaLl XypyUMTAan
(naBcHbl OMeT, nar waeap, 3NCPX3r LWABap, LWaBap)-bir T3K33X TTraX Oanaar.
TancT XoOpOHAbIH ypar yC Hb LWUHMH AABC OM.

TortBOpTOM Hyyp (CTabunbHble 03epa). Ypar ycT HyypyyAblH ragapryyruit
ypar YCHbI TMAPOXMUMUIAH FOpUM (33311XYYH, AaBOKMATBIH XAMXK33, Hapnara) OnoH
XUAUAH TypLL XYBUPY eepyneraexryin 6avsan Guank-xMmmnH 0010H TeEXHONOMMIAH
WWHX YaHap Hb MeH aaun XyBUPY eepynergaerryln Tyn TOTBOPTOM HyypT
Toouoragor. TortBopryi Hyyp (HecTabubHble 03epa)-biH ypar yCHbl TMAPOXUMUIH
FOPVM ONOH XXMAWWH TypLUMA XyBMpPY Danaar.

TOrTBOPTOM ypar YCT HYYPYYAbIH XMULLI33HI CyNbdaTnar XnopuisiH TepniH Mx
dpos (Opoc), Cacbik-CuBa (YkpawH), cynbdatbiH Tepnui Ux [ascad (AHY),
xnopuiblH TepnuiiH CeHeceH TaHrUC (M3pannb, VlopaaH), cooabiH TepnuiiH Yan
(Bbyro Havpampaax HYaa) opox 6a TOrTBOPry# ypar YCT HyYpPbIH XULLIS3HA Cynbthatnar
xnopuabiH TepnuinH 26entn (Opoc), CuBall (YKpanH) opHO.

CaH HyypyyabiH (KOpHeBble 03epa) AaBCHbI HEOLMr TyYHWIA rapgapryyruiiH,
€pOoOsIbIH ypar ycaH faxb AaBCYYA, Xyp AaBCHbI OMETWIH TyHaL XyPUMTNanbIH AaBC
YIVPAbIH DarpanTan OypxaX YYCCIH yypar, eHxmen Aasc oun bonrogor. SAr3p
HYYPYYAbIH WWHMH Tenes GananbiH ropyUMbIH XyBbCan ypar yCT HyypTal afunxaH.
TYYHWIA rafapryyrvnH ypar yC Hb OYXana33 yypLUMH TOrTBOPOO anfcHaap xataar
HYYPbIH FOPUMbIH Ve WaTTar aaunxaH bongor. Xyp AaBCHbl OMeTyya Harpnaraapaa
ypar yCHbl TMOPOXMMWUMH TOPeNTaN 30XMLCOH, AABC TyHaX XypumTiax u3mk-
XVMUIH YN axunnaraatai WKKMNxXaH Gamaar. byx TepnuiiH Hyypyyaan AynaaHbl
TANCKMNT (ypar YCHbI YYPLIWAT) XL fBardaxaf 3x/1334 XnopT Hatpu (ramu)
yycasr 6on papaa Hb acTpaxaHwt (cynbdaTbiH OONOH CynbhaT TOPNUIAH yCTaw
HYypyyaan), TpoHa, Oypkeut GonoH Gycap AaBC (CO0AOT Hyypyydam) ranuttan
XaMT, 3CB3N1 TyCfaa fapaanaH Yycaar.

XanyyH, XyWTHUA ONOH [aBTanttaln ven ([ynaaH XyWMTHI3C LWanTraanx)
cynbdatnar Hatpy (Mupabunut) GonoH kapboHatnar Hatpy (HaTpoH) wnyy
TANCKUH YYCA 1OM. DH3 ToxMongona oved AaacaH TepaunnH (Tunoonpeansioline
CONnM) [aBCyyn ranuTbiH TOFTBOPTOM TyHal aHX OMiA OONAOrTon apun Xypumtnan
yycrax Gampar. Xyp faBcHbl 6ueT opwmx bargan, byTusspas HArrapcaH Aasxapra,
AaBXapra-M3wWwnn, M3WKun xano3puiH (3y3aaH, YaHap Hb TOTTBOPTOW, TOTTBOPYM)
Darx Ga XOBPOOP 3MCIPX3r Nar LUaBPbIH XYPACAHL CApHMX TapXCaH [OaBCHbI
Havpnara Hb X3B33p33 3CB3N eep GampanTtam OONCoH Oawpar. BueTWiH 3y3aaH
X3[3H apBaH CaHTUMETP33C 1 M XypTan, xoBpoop 10 M XypTan, TapxanTbiH Tanbau
Hb X343H apBaacC X3[3H KWIOMETP KBaZpaT XYPTaN xanb3n33n1a1 banaar. XoonHsl
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[ABCHbl TOMOOXOH Xyp OweT backyHuyk (Opoc), Oxac-KnbiM, Wx Kankaman
(Ka3zaxctaH) HyypT, MeCeH LyYHUI (LWnn3H-MVUpabunmnTsiH) xyp ouet Kyuyk (Opoc)
HYYPT, TPOHbIH Xyp OvieT Maraawm (KeHu) HyypT, Kanu-MarHuiH aascyyn Llaaambix
XOTrOpbIH (XATafblH) HyypT Oanaar.

Haparoman opayyn (norpebeHHble MeCTOPOXAEHNS)-blH [aBCHbI  HOOLWAT
€pOoosiblH (nar Wwasap, TancT XOOPOH/bIH) ypar yc, TyYHUIr BalHra Xy4nx Gairaa
[aBcapxar LaBpblH OOMOH AaBCHbI Xypaac (xyp AaBcHbl OWeT), AaparaMan AaBCHbI
[aBXaprblH TANCT XOOPOHAbIH ypar (yB) YC, TSAMIPUMH A33p yInpnbiH banpantain
OPLMX Yyypar, eHXMen [aBC, rafapryyrviH ypar yc omi bonrogor.

[laBCHbI XypZac, yB yC XOEpbIH X00POHA OarHra xapwunuaH ynmnynnx banpar
[aparaMan TafncT XOOPOHAbIH ypar yC Hb [ABCHbl HEeLeepese XaMrunH WX,
Havpnaraapaa XamruiH TOrTBOpTOM Oanaraapaa YWNABIPMNUAH eHaep au
xonborgonTton oM. TUAM OpAyyOblH TOAopxou Xxuws> 6on Kapa-boras-lon
OYNaHrMH Japaraman cynbatnar xnopuasiH yB yc 6onoH Cupnc (AHY) HyypbiH
COO[bIH YB YC OPHO.

1.9. [aBcHbl onbopnont, AaBC OOMOH TyyH33C raprax aBCaH HIrANYYAUNH
X3p3ru33 xanb3panTryn ecceep OanHa. TaBaapnar a4 Xonboranoop Hb aBy Y3B3J
HaTPUIH, KanunH, MarHuinH (6ara XaMX33r33p, KanbUMAH) AaBC T3Ar33PUIAH
OYTIIrA3XYYHYYA Yyxan Banp cyypb 333NMC3H X3B33p DarHa.

1.10. HaTpuiH JaBCHyyAaac XNopT HaTpy Byloy XOONHbI [aBC T3PryyH Oanpbir
3331431, XOOMHbl [AaBC XYHCHWW, MalblH TX33UAH, TEXHUKWUMH 30puynantaap
X3P3rN3ransr. XyHCHWA OGOMOH MafblH T3X33MUAH 30pUynanTTai AaBCbir XYHCHUM
OYT3ra3XYYHUIAT HeeLlnex BONOH ManblH T3XX33UAH aMUH Yyxan HIM3rasn 6onrox
x3parn3a3r. XoonHsl AaBcHbl 30-40 xyBWWAT 3Ar33p X3p3ryd3 OOMOH aHaraaxbiH
30puynanTaap Xaparnsgar.

1.11. XYHCHWM AaBC Hb XOON XYHC, TXIMMMAH aMUH 4Yyxan HIM3INT Oommc
bereen TyyHUM YaHapblr MNS 5046:2019 XyHCHWUIA 30pWynanTTal MOaXKyyncaH
nasc, MNS CAC 150:2007 xyHcHum fasc, MNS CAC 150:2014 xyHCHWI [aBC 33par
YHO3CHWW CTaHOAPTYYAbIH Waapafiaraap To4opxonnaor. MOoHron yncbiH YHA3CHWN
MNS 5046:2019 ctaHgapTag XYHCHWA 30p1ynantTaln MOAXyyncaH OaBCHbI XIOPT
HaTpWiH aryynra 97 %-wac Gararyn, SO, 1.5 %, Mg* 0.5 %, Fe 0.04 %, Ca*
0.7 %, yn yycax ynmaraan (YYY) 1 %, wwir 3 %, | 25-35 mr/kr, wupxarnar 2.5
MM; Boxmpayynard xonbl, As 0.5 wmr/kr, Cu 2 mr/kr, Pb 1-2 wmr/kr, Zn 10 mr/
kr, Cd 0.5 mr/kr, Hg 0,1- 0.5 mr/kr-aac vxryn, uauparmnd 6oxvpgon 100 6k/n-
aac uxryn GanHa rax 3aacaH Gawpar. OXY-biH TOCT 51574-2000, TOCT 13830-
91 cTaHAapTyyAblH Waapanaraap XYHCHWM AaBCcaHA XNOPT HaTpuiH aryynra 97.07
%-wmac bararymn, boxmpgyynary xonbl Hb Ca* 0.5-0.65; Mg* 0.10-0.25; K* 0.1-0.2;
50, 1.2-1.5; Fe,0, 0.01; yn yycax yngargan 0.45-0.65; H,0 0.35 (%-1ac) nxrym
Oanx Waapanaratau.
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XYHCHWA [aBCHbl XYBb[ XaMIUAH ©HAGP 33P3NM3AWAH, HAPUAH LLUMPX3MTaM
COpTHIr alumrnafar Oereen [aBCnax, naasnaxag AyHA Oa TOM LUMPX3ITaW [aBC
X3p3rn3H3. bopaoo, TaX33nMWH 30puynantaap Man ax axywpg awurnagar Lasc
Hb MaHam yncag MNS 1786:1973 craHpaptaap, XapuH OXY-g OST 18-87-77
CTaHAapTaap 3oxuuyynpar OarHa. ApbC WWPHWA YANAB3PT WUP3H TYYXUA 31
bonoBcpyynaxag X3parn3a3r xnopT HatpuiH gaBc MNS 0430:1987 craHmapTbiH
WaapAanarbir xaHracaH 6anHa.

1.12. bavranuiH HyypblH Hexuena yycd 0Oarraa XOOMHbl [aBCbIr TyHaman
(camocafioyHas) [aBC, Tycran XWIMM3N ycaH CaHf ypar yCHaac 30XMOMOJ apraap
TYHaZackKyyncaH Oytoy yp>XyyncaH (capoyHas) [aBC rax aHrnHa. TOMOOXOH opfl
033D TyHaman, TyHaZackyyncaH AaBCHbl OpAbIr AaBCHbI KOMOaMH OGOMOH Yynyy
3yC3ry MalumH, Oycap TEeXHWK X3parcan alwmrnad onbopnox 0OarHa. MexaHuk
apraap awmrnax 6on aaBcHbl OMeTUIAH 3y3aaH 0.25 M-33¢ Oararyi 6arBan 30XMHO.
Tyxann6an F'ob Antan anmrunH L3an, Llort cymapbiH 3aarT 6anaar byypb HyypbiH,
3aBxaHbl CaHTMmapraubiH [13BT33p HyypblH [aBChir MeXaHWK apraap, AaBCHb
KombaWvHaap alumrnax oonomxrton. LopHomblH CaHrMAH Aanar HyypbiH, YBCbIH
XeX 3pruiH HyypblH LABChIF rap apraap yp AYHT3Y awmrnacaap b6aunHa.

XOONHbI AaBChIr alumrnaxgaa boxupayynary Waspbir yraafar. Jlar waspbiH
OoxvMpaonTon [aBC (3aMneHHast COMb)-bif ypar ycaap Hb Yyraaxaf amMapxaH
L3B3PNArAAsr. YYHUNT OarranuiiH aprsiH 1-p DaskyynanT rax HIpn3aar. YraacaH
[aBCaa Tycrav 30puvynanTbiH TaBLUAH A33p xaTaafar. VIHMX34 TancT XOOPOHLbIH
ypar yc Oyloy LUMHMH [aBC 3aWmK ypcaH Ganxryn Gongor. YyHuur OanranuiiH
aprbiH 2-p GasxxyynanT rax Hapnaasr. MaHan yncag 3H3 2 aprbir TYra3M3. X3P3riax
GanHa.

OBMUMH ynupang Tycran XMMMAN ycaH caHg 22 %-uac ux OaBOKCaH ypar
yCbIr UenbcunH xacax 15-21 Xamf Xxengeex apraap XOOMHbl AABChIF MX3BYMSH
3yyH Cnbwipb, AkyTad raprax aBfar. Xacax Xamf eBAUMH AaBC, HIM3X X3M[ 3YHbl
[aBC Tanoxkpar. Tanokwx xaTyypcaH eBWAH [aBCbIr fNrax aBaxad xanbap 0Oa
TaNOXKaary YAACOH XNOPT HATPUMH ypar YCbir Y4aHax oM Yy yypllyynax apraap
XOOJSIHbl [3BC rapraH aBpar. ©epeep Xx3n03N TeMnepaTypblH apraap siH3 OypuiH
[aBC raprax aB4 60n40r 3apyuvMM 433p AaBCHbI YANABIPYYA YHASCIMAA3T.

HyypbIH JaBChir 6ONOBCPYyNaxaaa Aapaax OyTaarmsxyyHYYAWAT YANABIPASOST.
YyYHA:
HapwiiH WvpxarT, YaHaman fasc (ypar, yB yCHaac yypLiyyncaH);

AH3 OYPUMH WKPXTUAH XaMx33T31 (0.8 MM-33C 4.5 MM XypTan) HyHTar OaBcC
(TyHaman GOMoH TyHafaCkKyyncaH);

Llytraxx x3Bn3caH Uynmam (3-50 Kr XKHTII), WMpX3rnar OONoH HyHTarnacaH
(LMpPXarvnH xamx33 40 MM XypTa1) AaBC;

[aBcaH rynamau;
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Man ax axyWH X3parussHa 30puyncaH (MUKPO 3NeMEHTTS Oa 3neMeHTryin)
Lwaxman AaBcC.

1.13. TexHUKUIAH OaBCbir (XNOpT HaTpuiH aryynra 96-97 %) xnop, kaycTuk
BONOH KanbLXyyNcaH COOA, HAaTPUH ONOH TepenT BOMOH X/Iop aryynard Lyspan
OYTI3rAIXYYHYYAMUT  YNABIPA3X 30puaroop awwrnagar. KamblxyyncaH coof
(Na,CO,)-bIr xnopT HaTpy 60NMOH KapboHaT KanbLy (LIOXOWH uynyy, LIOXOW)-
aac wataax raprax asfar 6a F0CT-5100-85-biH paryy Na,CO, 97%-wnac bararyu
aryynratan, Har 6a xoépgyraap 33par, A, b 4334 COpTbIH Waapanarbir xaHraca
BaiHa.

CoofiblH TON X3P3rNary Hb WAHWMIA yrnaeap (50 % xypTan), XUMUIAH YANABIP
(20-25%) ©GonoH ra3pblH TOC OOMOBCPYynax 6HreT MeTaniyprunH YInaBsap
(nynncara xwmx3d), yraanrbiH 0OAWC, NaanaHrvitH GonoH Oycad YWIAB3PYYA
Banpar. Coofbir aHaraax GONOH XYHCHWI 30pUyNanTaap X3p3arnaaar.

KanbumxyyncaH cooabir GavranuiH coop (TpoHa, HaxKomuT, COOLOT ypar
yc)-ooc AHY GonoH Oycap X34 X3[3H OPOH raprax aBhar Hb TYYHW TeXHOMOry
SHrUWH, Ganranbg Heneeryin, YMNABIPUMH epTer 3appan Oara, OyT3rasxyyH Hb
eHAep YaHapTanraapaa rong snraatav oM. OXY 6onoH Tycraap yncyyablH XamTbiH
Hexepnenuit (TYXH) opHyyman OGalranviH HyypbiH COOAHbI Heel, TeauineH
VIXTYMM33C WanTraamk e4yyxaH XaMx33r3p onbopnoaor.

CuHTeTnK (30X1MOMON) GONoH GarranuiiH rmapokapboHaT HaTpy (HaxKommT)
anuBaa Xy4IuMr caapmarkyynmar 0onoxoop TYYHWWr CynasTap LUyNTRar yca
yycMan 6onroof ypraman ycnax, Mang erexef 34 3C3[, Hb Xopyyraap Heneenasrryi.
M BONoxoop TEXHWKUIAH 30pMynanTaac rajHa XyHC, 3M3yW, roo caixHbl canbap
OONOH YCHBI LU3B3PN3MI3HA, ManblH TK33MMAH HIM3ILAN OONroxX, CaBaH yraanrbiH
00ANC XMIAX M3T3A MAIBXTIN alUMrnaraaar.

XNOpT KanbUMH JABCbIr aBTO 3aMblH CanbapT (3aMblH MECTeNTeeC ypbadmnaH
COPrUNNAX, TOOCKUATLIM apunrax), xeprerd (AHY-g 20 % XypTan), raspbiH TOCHbI
canbapt (15 %), GetoHn HamaNT ( 5%) GonoH Oycan canbapyydan awmvrnagar.
MeTann KanbUMnr aHTUMPUKLMAH Xalnw, UaxwunraaH kabenumH Oyp3ac, Xxpom
OONoH bycaa aneMeHTYYANAT YMNABIPNAX3M alurnafar bereef UaxmnraaH Bakyym
TOXOOPOMXMA, XUVH WMHMIMY XMNLIT.

TEeXHVIKWIAH XNOPT KanbLMIAT TYPBaH aHrnaap YMNABIP3r AT LaraaH eHreTsn
HyHTar 3CB3N MexnerT xan63paap (4334 6a Harayraap 33par - CaCl.), uaraaHaac xap
caapan XypTan eHreTan xalncaH - HyHTar, Mexner 0a 3CB3N xampcnar xanb3p3ap,
LUMHIMH - TyHranar bytoy Oara 33par OynvHraptan ycaH yycman bavanaap.

30XMOMOS XJIOPT KamnblUW Hb GalranuiiH XmopT KanbUWMH HIMH aaun aBTo
3aMblH CanbapT MeCTenT, TOOCKWUATTON TIMUIX, Xeprerd, OeToH 3yypmarT HIMIMT
OONroH alumrnax, ra3pbiH TOCHbI YANABIP X M3T Oycan OnoH canbapT Tyxannban
Bopaoor cynbaTtaac L3B3PLLUYYISX 33P3IT yNaM Oyp epreH almrnaraax OanHa.
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M6H TYYH4N3H ypaH, TOpW, XPOM, BaHaaW, WMPKOH, ra3pblH XOBOP MeTanmbir
AHTVXPYYNaX YANYUAMITIA aHTUDPUKLMAH Xainw, LaxmnraaH KabenuinH Oypac
YVNABIPNIX, LAXwuiraaH BakyyMm TOXeepemx O3X XWWH LUMHM3MY OONroX, MeH
3NeKTPONM3NIH apraap MeTann KanbLMIAT raprax aBax 30pMAroop alwurnaHa.

AMMOHWIH XNOpbIT UX3BYN3H OopLo0 x3n63p33p byfaa Tapranaxag awmvrnagar.
AMMOHWIH XnopuablH Bycag Tepnyyannr GopaooHsl ba TEXHUKUIH 30puynantaap
TancT, Mexner xanbapasp yWMnaBIpn3aar.

XUMWIAH, HedTb XUMUIMH, eHreT MeTannypr G6onoH Oycan canbapT awmrnax
30pUyNanTTan MA3MXUMA HATPUWH YaHapT TaBuraax Waapgnarsir OXY-g FOCT 22-
63-79 cTtaHpapTaap 3oxuuyynaar.

1.14. CynbhaT HaTPUIAT BanranuinH TyyXu 34 (MUpadbunut, TeHapauT, rnaybepur,
cynbat 6a cynbdatnar XnopuabiH ypar yc)-33¢ raprax aBax 6a [OCT 6318-77
CTaHAAPTbIH WaapanarbiH aaryy 97 6a 94 %-vac poowryi Na,SO, aryyncaH A 6a B
aHrMnang Tyc TyC XyBaaHa. SAr33p Hb YraanrbiH HYHTar, mp axymH XMMUIH 0oaumc,
WWM, UEnmiono3, XNopryn KanuiH 00pAoo, SMUMH YANABIPT (XyX3p XY4NUMH
HaTpW, 3CB3N rnaybepbiH [1aBC) YANABIPIIX3A XaMIVIAH 6preH Xaparnaraaar.

Cynbthat  Hatpumr  (yHOACHAS  Mupabunut)  Opoct  (Kyuyk), TypkmeHp
(Kapa-boras-lon) HyypyyabiH XxaTyy xypfaac OOMoOH ypar ycHaaC raprax abpar.
MupabunnTbir raprax aefar XamriH 30XUCToM apra 6on XMAM3n ycaH CaHrMiiH
ypar yc oM. Ky4yk HyypbiH XyBbL CynbaT HaTPUMH HEeL, Hb MOCeH LyYHWM
(LUMn3H MUPAbUANTBIH) Xyp OVETUIr yycracaH ypar ycbir TyHa[ackKyyncaH AaBc
oM.

BavranuiH ypar ycHaac TancTkyynax 3amaap raprax aBcaH MupabUAnUT Hb
FOCT 20434-75 cTaHOapTblH LWaapanarbir xaHracaH Oawx €cTtol. bavranumnH
TYYXWUM 3[33C raprax aBcaH yCryn cynb®at HAaTPUMH YaHaPT TaBUX YANLABIPIINMNH
waapanara Hb FOCT 6318-77 cTaHOapPThIr XaHracaH Oawx.

bavranuiH TeHapaWTbIr CynbdaTblH HYYpbIH XaTyy Xypacaac onbopnogor.
TYYHUAT yyCraaZ XMAMA33p AaxWH TancmKyynax 3amaap Oycan AaBc, nar Lasap,
3NC M3TUMH  XOMbLOOC Hb Canrax W3B3pyynasr. [kakcvbl-Knbiy  Hyypaac
GavranvnH U3B3p TeHapauT onbopnodor. TyyHWMAr OBOOMX XaTaacHbl dapaa
YWNABIPT X3P3rN3X3[ TOXMPOMKTON Bonaor.

1.15. Kanu 6a kanu-mMarHunH gaBcHyya. Kanu 6a MarHv Hb aMbTaH, ypramibiH
30 3CUMH 6CONTeA Hyxan YYpar ryMusTrAsr. 34rsp Hb (Hocdop, a3oTblH XaMT
yPraMiblH TRKI3UAH Yyxan 3nemeHT BomK OMONOTMMH Al WUMUIAT acap Ux
HIMArOYYNOIr. Xemee ax axyvH XVMWWH YANAB3PT KanuiH 0a Kanu MarHumnH
eTrepyyNCaH OONOH SHIUMH OOPA0O XMMA3T. XNOPT KANUNH TEXHWUKUAH HOXLON Hb
rOCT4568-83-bIH Waapanara xaHracaH Oawx.

[laBcTanm HyypyyablH HaTpPUAH CynbdaTyya ypar ycaHa aryynarggar, Ux3aBunaH
acTpaxaHWUT OOMOH 3MCOMUTBIH AaBxapra, M3WWA X3nN03pWnH OveT yycragar,
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Oycan naBcTal XonunacoH Ganx OOn MarHWMH Xnopuayynd Hb ronayy ypar
yCaHZ aryynarggar. XoBop YaHapTal cynbdaT KanuiH OOMOH Kanvi-MarHUnH
OopOoOr XyXap XY4NUAH Kanu, KanumarHe3 raprax aBaxaf alumrnagar. Kanuis
HIrAYYAUIT BONOBCPYYIIX KayCTVK (MA3MXMIA) Kanu, noTall (kapboHaT Kanum),
KanuinH cenutpa (OOrWKH Lyy), OPOM, MOAOT Kanu X M3ITUAT YANABIPNISMIN.
TacanraaHbl TeMnepaTypT LUMHMH 0Oanraa KanuviH HaTpuTar Xaunwuir (kanu
40-90%) LUOMWIH ypBasbiH PEaKTOPT AyNaaH H3IM3IMAVYI3rY, KanuniH X3T JaBxap
mcan (K,0,)-nir enaep TemnepaTypbiH Xansyynax TOHOr TeXeepemXuHA, XopT
H3rANYYOMNT WaTaax xawunyynaxam O0NoH TUTaH raprax aBaxaf, Xy4unTeperdvint
3X YyCB3p bonrogor.

1.16. XKMHX3H3 MarHUMH AaBC 0a TIAIPUMAH OYTIIrAIXYYHUMT MeTannyprig
(KayCTUK MarHe3wT, ranf T3CBIPTIN Matepuman), XMMUIAH, UaxuiaraaH TeXHUKUIH,
Gapunreit  ynasapt  (Copen  UEMEeHT), apbC  WWP, PE3UHWAH  VINaB3pT
(xeBCUMNTrery), YynyyH cMAnO3IPT, P3N 3yparT (Xy4T31 rIP3n OMrory), aHaraaxas
xaparnagar. basxyyncan kapHanutag MgCl, 31.8 %-uac 6Gararyn Gamx (FOCT
16109-70), ouwodwut (TOCT 7759-73) CTaHOapTbiH LWaapanara TyC TyC XaHracaH
Bavix. XnopT MarHuinr nedonmnaHT (ypramnbiH 34 3CUIr 63XKYYN3X XMMUH Ooanc)-
bIH YWNABIPT yraanrbiH O0ANC, CUHTETUK LEONUT, MarHUAH OpraHmnk OyT33rasxyyH
YWANABIPAIXIA X3P3rNaraaar.

XNopT MarHUMH AaBCTal yyCManbir yypxalH ManTantbiH OONOH aBTO 3aMbiH
XanTvpraaHaac xamraanax, Tooc Wopoo Aapax, XyXx3pT Ma3yTbiH TopTor Oaracrary
OONroH awmrnax, LEeMeHT xaTyypyynax, epeManeruH yycman 03n43x, X3BHUM
TYPraH Xonbl, O3NTM3X, SMUYMATIIHWIA 30pMynanTaap yypar-BUTaMUHbI XaHL XMAX34
awvrnagar. Cynbar MarHu (3MCOMWT) WMX3BYMAH XO4ee aX axyni, XeHreH
YWANABIPT, Xap METanNyprumH YWNAB3PT X3P3rnaransr. MeTtann MarHuir Hueax
OHrol, 6OMOH aBTOMALLWHbI YMABIPT XOHTeH LiaraaH OOMOH XeHrepyyicaH XannL
XWUAX3, TYYHYN3H Maw OaT Oex YaHapTan raH XMWX3A, TUTaH, BaHagM, LMPKOH,
ypaH bonoH Oycap MeTannyyabir raprax aBaxag aHrukpyynard 60nroH Xaparnagar.

1.17. Ypar yc G0noH HyypblH OpAyyAblH XaTyy AaBcbir OONOBCPyynax fBLAAA
Bop, OPOM, NUTWIr raprax aBaar. bop Hb MX3BYN3H AaBCTal HyypblH KAaPOOHATLIH,
XOBPOOP CynbaTbiH TOPNUAH HyypaHa, OpoM Hb AaBCTaM HYypbiH CynbdhaTbiH
OONOH XNOPUABIH TOPAUMH HYypaHL, JUTVM Hb [aBCTal HyypbiH KapOOHATbIH
OONOH XNOPUABIH TOPNNMAH XOBPOOP CyNbdaTbiH TOPAUAH HyypaHL TOXMONLAOT.
Cyynumn xumnyyodn AHY-g nutuiar Cupnc 6onoH Oycaf, COOROT HyypbiH Tanct
XOOPOHAbIH ypar ycHaac onbopnox Hb ynaM HIM3rAMK OarHa. IH3 Hb MUTUIAH
TOHOI TOXOBPOMX aLUMIaX, XEHreH LaraaH raprax aBax LUMHD TEXHOMOMM ONCOH
X3P3rU33r33p NUTUNH [33PX ONOOPNOAT Hb YMANABIPAINMMH OYTIIMKMIr acap U
I33LWNYYMK, epTer 3apaan OyypyyncaH HIH Yyxan a4 xonborgonton DawHa.
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1.18. YynyyH OaBCHbI OpayYAblH YANABIPAAMMH a4 X0NOOoroonTon AaBcyya Hb:
1) 4ynyyH [aBC, 2) KanuiH AaBc, 3) Kanu-MarHWiH 0aBC, 4) MarHWMH aasc, 5)
HATPWIMH Cynbat, 6) coop 33par GONHO.

XaMrunH epreH TapxcaH Hb DanranuiH YynyyH aaBc 6a KanuiH aasc Gereef
Ouve paacaH opayyabIr yyCragsr 3cean Oycaf [aBCHbI opAyydan Tychaaa [LaBxapra
Xan63p33p  Toxmonamor. KanuniH-MarHWinH - AaBcHbl  AaBxapryyd  (kapHamur,
KauHWT, NaHroerHUT) WX3BYM3H KanunH AaBCHbl (CUNbBUHMT) AaBXapryynatan
XaMT TOXMONAZOr, 3apUMAaa XONMMOr Hapraratai (XonvMMor AaBc) AaBxapryyn
YYCr343r TyN 3HIXYY 36BNOMXUHA Kanu 6a Kanu-MarHWiH AaBCbir XaMTag, Hb aBYy
opyynae. MarHuiH fasc (OMWodNT), HaTPUAH CynbdaT, 3PACUIAH COoabiH Oune
[aacaH opayya xoBop bampaar.

1.19. [laBCHbI OpA, CaB ra3pyyabir AaBCHbI 3X YYCBIPIIC XaMaapyynaH fanavH 6a
3X Ta3pblH MC3H X0EP YHACIH Tepenf XyBaaaar. [ananH X38 LUMHXTIA opayyablH
(kanwu, Kanu-MarHu, MarHunH 0a YynyyH) [aBC Hb MX3BYMI3H Janantan xonbooTon
XOTrOpT XypUMTAaraax 0o, 3x ra3pbiH HEXUBIL NXIBYISH YYNIC XOOPOHAbIH XOTrOp
0a CMHeKNN3 CTPYKTYPYYAad XyPUMTAAraaar. X ra3pblH X3B WWHXT3M opayya Hb roN
MOPHWIA ypcaLlaap TaXK33rA03r XaanTTar XOTropyyaam YYCCH OanHa. DH3 TepnumnH
AaBCHbl (HaTpWIH cynbdaT 6a coon) opayyn xoBop Oereef YMNABIPAINMAH YHI
LI2H> Xs3raapnaraman davgar.

1.20. HyypbiH opayyAblH ypar yC 3CB31 E€POOSbIH XypACaHA aryynargax
Ganraa GavranuiiH [aBCHbl XyBbA, A33p AYPACAH CTaHAAPT, TEXHUKUAH HEXLUIH
Waapanara A3NXMA HUMTUAH yncyypagd Tyrasman ouw. Ypar yc 6a €poosnblH
XYPAACHbI YNABIPASANAH YHINM3r 0NOOPNOX alnriax HyypbiH opa TyC BypuiiH
XYBb[l aLIMIAAX XUWIMIAH Y3yynanTuir 6onoBCpyyACHbl YHACIH A33P XUMXK, TYYHAID
AaBC onbopnox, 6onoBCpyynax OHUOMMIAT TOOLOX, Faprax aBax OyT3radXyyHMNX33
CTaHAaPT BONOH TEXHUK HOXLTNAT HUMLYYYIOST.

1.21. YynyyH [aBCHbl OPAbIH aHXHbI, YHACOH X3103p Hb AaBXapra 3CB3M M3LUMN
Xan03pTart Gavx Gereef TAMIPUMH X3IMXK33, TOTTOL, Hb CaB Fa3pblH X3IMX33,
TYHALAOKUX  XOL4eNreeHNN LUMHX YaHapaap TOLOPXOWNOraoHo. [apaarunH
reonornmH NPOLECChbIH VP AVHA [aBCHbl [1aBXaprblH aHXHbI X3103p eepunergex,
3BI3rAAX Hb 3n03r Oanaar. [JaBcHbl JaBXaprbiH WWIXMATUIAH (ypcranbiH) yp AyHA
IH3 OYpUIH X3N03pTaM, 33apUMAaa Mall HUWAM3A OyT3UTIM; 3apvMAaa Xyumx
Ganraa faBxapra Hb Tacangax Oa [aBC YynyynarT HIBTP3X Y33rA30 axwrnariaHa.
NMM33C aHTUKNMHaNb epreraaninH Xacar 0a AaBCHbI OYHX3p CTPYKTYpbIr cyanax ba
almrnaxag XyHapantam banaar. 34r3p OyTUMAH LeM [A3X AaBCHbI MacC UX3BYMIH
XY4T3M aTMpaaHf OpX, 3rL, J0OW yHacaH bampaar.

1.22. YynyyH paBcHbl opayyaan “naBcHbl Tonb” ([aBCHbI TONb-AaBCHbI OYHX3P,
ANaNUp CTPYKTYPbIH OPOWMH X3C3MT TEKTOHWMK YWMYA3 3CB3N rasap AOOPX YCHbI
Heneereep \YCA3M N3MANNIAH TYBLIMH) X HIPA3MAIX CTPYKTYP TYrI3M3N TOXMONL0X
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6a faBc Oa AaBC aryynary YynyyaruH yycanTbiH YAA3MA3M OYTIIrA3XYYHYYL Kenpok
Oytoy “manran” xanG3pTav ynaceH Oampar. Hampnaraac Hb XamaapaH rentres,
renTreHe-WaBpblH, renTreHe-kapboHaTeiH GonoH Oycapn Havpnaratan “manran”
CTPYKTYp snraraaar. “Manran” CTpyKTypbIH Xarapan, aH LUaB, XeHOMNreep HIBYCIH
YC Hb XaHacaH yycMan yycrax AaBCHbl Tofb Oyioy 3M3rAnvMMH TYBLUMH Hb yC YN
H3BTPYY/13ry 3KpaH-ropM30HT BOMAr00C 34r33p AABCHbBI XaHacaH yycMan Hb JaBCTau
Oynar waHa bavanaap ragapryyn Unapar.

YynyyH pascHbl opfof 300 M ryH XYpTan Yyp XeHAMANX axurnaraaar dereeq
VIX3BYM3H AMANUPbIH 3aXblH X3C3MT XaMIUAH UX XerKCeH Oawmpaar.

1.23. YynyyH OaBCHbI YHAC3H OPAYYAbIH YANABIPAAUIAH TOPAUIAH TanaapX TOBY
M333N1MAr XYCHIIT 3.5-T xapyynas.
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1.24. Opoc, TYXH 6onoH Oycan ragaan OpHyyObiH reonori Xxanryyn, ranyprumnt
Typwnaraac y3B3A YynyyH [OABCHbl OPAYYAbIr X3MX33M33p Hb Mal TOM, TOM,
AYHA, XWXKUr M xyBaagar (XycHart 3.6). MeH Taaraspuir aryynraap Hb sayy
aryynraTan, epauviH aryynratav, 0asH aryynratav 4aBcHbl OanranvnH Tepnyyoaunr
aHrvnpar. [JaBcHbl aryynra Hb Oasnar Tepneec 1Ux GamBan TMM opabir HIH DasH
opaoA TooLIor.

UynyyH AaBCHbI OpAbIH TOPNYYA, HOOLMNH X3MXK33, cas TOHH
XYCH3IT 3.6

OpablH HEBLMIAH XIMXK33

ALMIT ManTMman
Mall ToM TOM LYHL, KUXUr

1 2 3 4 5

YynyyH AaBC, XNOPT KanumnH, OOMOH Kann-MarHuiH

>500 500-150 | 150-50 <50
nascyyn, (K,O-r Toouox opyynpar)

Cynbdat KanuiH OONOH Kanu-MarHUiH AaBcyyn,
(K,0).
Cynbdat Hatpu (Na,SO,) 6onoH balranuitH cooq
(Na,CO,)

>150 150-50 50-10 <10

1.25. YynyyH OaBCHbI [aBxapra, AaBxapra-mM3WWn MasrviH, AaBCHbl OYHX3p
X3N03PUAH OpAYYA 6preH Tapxantraln 0a XaMriH Ux33p aluvrnaragar. [Jasxapra
Xan03puiH oppoa; OXY-biH Yconbcek, 3ummHCK, bpatck 6a Tupelk opayyn (3pxyy
Myx), ApTtemoBck (YKkpawH), AaBxapra-M3wun MasrMiH oppon Apbuwkapak
(Pawkup) 6a TyT-bynak (TagkmkcTaH) opayyabir xamaapyynax 06a yinasapnanvintH
Liaapanara XaHrax [aBxaproiH T00 2-14, 3y3aaH Hb 2-80 M X00POHA X3N631343r.

[laBcHbl ananunp opayyA Hb KacnuitH Ham Aop ra3apT XaMrMiH epreH TapxcaH
Banpar bereen 2000 opyvm AaBCTan Avanup CTpykTyp Oampar. JaBc AvanvpbiH
OPOWH X3CTYYA3A UX3BUNISH ryexaH OonoH ragapryyn un Ganpnax 4aBCcTan Hyypyya
(backyH4ak, dnToH X M3T) Garpnax 6a [aBCHbI 0NOOPNOAT XMArAaAr. [JaBCHb
avanvp opayyaaac YkpauH (ConoTBmHck), TamxumkctaH (Xomxa-MyMmbiH, Xooxa-
CapTinc) 33prunr Hapax OosHO.

1.26. Kanu 6a KanuWMH-MarHWMH AaBCHbI OPAYYA WX3BYM3H X3BT3> OONOH
Gara HanyyTan AaBxapra, AaBxapra 0a NWMH3 MasrviH X3BTLYYA, CYHamnbiH Aaryy
X3[3H apBaH KWIOMETP YpTTal, X3O3H apBaH MeTp 3y3aaHTan (BepxHekamck,
Hena, CrapobuHck (Benapych), Kapniokc (TypkmeHucTaH) Ganpar. Xuliss Hb
BepxHekaMck opfblH Tanbang CUibBUMHAT Oa KapHanuTbiH rypBaH [aBxapraac
H3MH 33par onbopnont xumx Oarraa 6a cMnNbBUHWT AaBxapra gaxb KCl aryynra
25-36 %, kapHannuTag -25 % I\/IgCIz, AaBXaprbiH 3y3aaH Hb 4.0-10.0 M GanHa.
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KanunH 0a Kanu-MarHW/H [aBCHbl OPAYYA Hb AABC aryynard YynyyirviH
[aBxapraf xamaapax 0a kanu 6a KanuiH-MarHuiiH AaBCHbI ye BONOH YynyynruH
VEVAT3M 3MKI3H CanaaBymncaH 6anx Hb 3n03r.

KanunH naBc aryyncaH AaBxaprbiH 00COo0 3y3aaH Hb BepxHeneyopck opAablH
XaMx33H[, 20-40 M 60n, BepxHekamck 100-110 M, Crapoburck 200-260 M, Kapniok
opaon 80-300 M rx M3T AH3 Oyp Oavpar. AWwnrT Kanu 6a Kanu-mMarH1niH AaBCHb
VEUMH 3y3aaH Hb 0.5 M-33C X3[3H apBaH MEeTP XOOPOH[ X3103N13A3r.

Kann Ga Kanu-MarHuiH AaBcbir cynbtatryi (xnopua) 6a cynbaT Aasc
X aHrungar. Cynbdatryn (xnopua) AaBC epreH TapxanTTal, KanuiH AaBCHbI
cyonaracaH opmyyablH HeeumnH 90 %-unr 3330030 Gereef, KanwuH WCIUIAH
aryynra 10-28 % x00poHf, Xx3n03n1343r. XaMriH epreH TapxcaH Hb CUNbBUHKT Oa
kapHannmT Tepen oM. Cynbdatryi (xnopua) 6a cynbaTbiH TOPANUIH anb anb Hb
KanuH AaBCHbI MX3HX CaB ra3apT epreH TapxcaH banaar. Xulwss Hb BepxHekamck,
Mpwunstck, Mpepkapnatck, CpefHeasmaTck, MprKacnmMmnck rax MaT.

CynbdaTtbiH JaBC Hb XNopuAbIH Tepnee H60ABON xapbLaHryw bara Tapxantraw,
KanuWMH AaBCHbl CyanaracaH HeeumiH 3eBxeH 10 %-wnr 333nasr Gereefn KanumnH
ncnmH aryynra 7-12 % 6angar. CynbdaTtbiH LaBC Hb HAMAMIM 3pACUIAH HaMparaTau,
3apuM Tepend Hb 12-00C WX AaBCHbl 3PACYYA TOrTOOrAcoH OGawmpar. Cynbdar
AABCHbI YyXan X3P3rf33 Hb T3AM33P33C XN0Pryn KanuinH GOpAoo YANAB3IPIX 1OM.
CynbdaTtbiH AaBC Hb eMHe KapnaTbiH (KauHWUT ba NaHrbenHuTiAH aasc) 6a Kacnw
OpYMbIH (MOAMranMT AaBC) KanuiH AABCHbI CaB ra3apT XaMrUH BPreH TapXcaH.

1.27. MarHuH 0aBcHbl OpayyAblH Fon Teneenery Hb KapHanamT 6a brwodunTbIH
LaBxapra, Mawwun xanoaptan opayys b6angar. OXY faxb XaMruiH TOM KapHanWTbIH
opA Hb BepxHekaMck 0ereef, CUNbBUHUTUMH XaMT X3A X3[A3H KapHanUTbIH
[aBxapra, YynyyH AaBCHbl CanaaByMicaH Yeyatsw, TYYHWA LOTOp CUMAbBUMHWT Oa
KapHannMTbIH Hanpnara Oyxui B naBxapratan (yHAax 3y3aaH 8 M) canaaBymicaH
banpar. KapHanuteiH xacart MgCl, aryynra 20-25 %, KCI 21 %.

CyynuiaH xunyyasn FopoamileHcK brwoduTbiH Oynar opabiH (TopoaMLLEHCK,
HapunmaHosck, CBETNOAPCK) XAMX33HA YPbAUYMICAH YHINM3 XWMIACOH Oa LaBChir
rasap [oop yycrax apraap TypwunTsiH onbopnont asyynx GavHa. MgCl, aryynra
43-45 %, paBCHbI AaBXaprbiH 3y3aaH 2-3-aac 60-120 M xypTan xanb3n33H3.

1.28. HatpumH cynbdat, OGanranuiiH coofiblH opayyd OXY-blH X3MX33H[
0A00roop TOrToOrAooryn 6on TpoHbl (NaZCO;NaHCO;ZHZO), ErmntmnH  pasc,
pascoHnT NaAICO,(OH), HatpuinH BrikapboHaT HaxkOnUTbIH TOMOOXOH OPAYYAbIr
AHY-biH (TpuiH pueep), Typk (benynasapw), Xatapag (X3HaHb) awwurnagar
Bereef; 3Ar33p Hb rapan YYCIUMH XyBbA, MX3BYA3H 3X ra3pbiH Xyypaw yyp aMbCrabiH
Hexuend, YynC XOOPOHAbIH XOTrop CaB ra3apT XypuMTnaracaH davgar.

1.29. Kanu-marHu 6a MarHvmH [aBCHbI HaWpnarag Aarangax OypaBapadp
UX3BYN3H OpoM, pyduam, nuti, uesm, bop 33par anemeHTyyA Oanmar. AHMMAPUT-
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KapOOHaTbIH AABCHbI OPAYYAAA XYXPUMH XypPUMTNan YMNABIPAINMMH aryynratan
vnaposr 6a 3apvM opayyabiH AManupbiH “Manran” CTpyKTypT OOpbIH OpAyYA
VNIPCIH.

OpoornnH bananaap fepman (Ln-Nuw), ®paxu (Amenma) faxb Kanu-MarHunH
[laBcaac OpombIr rapraH aBy Oamraa 6on 1970-aaf OHbl yen bepe3HVKOBCKMIH
TUTAH-MarHUAH TYPLUMNTBIH YANABIPT Oara XaMx33Hu pyouanir, 1940-1988 oHbl
xoopoHg, CoNMKamMcKMMH ranyprinH ymnaeapt 1000 opynM TOHH OPOMBIT LYATIIC
rapraH aB4y YWNABIPMINAVMMH Typlwnara OawHa. L3nXUWH NPaKTUKT pyouanir
FANTraHyyp, MOANYUMT33C raprax aBpar Oereef aryynra Hb AaBCHbl OPAbIHXTOM
XapbLyynban xapbuaHryn eHpep Oawnpar. Bpombir ra3pbiH TOCHbI OpAblH MOA-
OpoMbIH AaranacaH ycHaac, MeH CeHeCeH T3HMMCUIH AaBCHbl XaHacaH yycman
BonoH Oycan GanranuinH ycHbI 3X YYCB3IP33C rapraH asy bawHa.

1.30. [laBcxcaH yc, yB yc (ypar yc)-Hbl BONOH HyypblH OPAYYAbIH €pPOObIH
[ABCHbI TEXHOMOMMMH WWHX YaHap, YANABIPAAUNAH YHIT YaHapbIr T3AM3PUNH
Hanpnara (rMapoX1MMiAH Tepen) 6oNoH aryynaraax Garraa awmrt OONoH Jarangax
OypanaBapunH aryynraap Togopxovngor. CooabiH opabliH MUXannoBbiH TOPANUIH
(TaHaTap Hyyp), MeTyXbiH OpAblH FafapryyruiH ypar ycHbl, KapOOHAT HaTPUIAH
cTaHpapt aryynra Hb 0.5 %-uac Gararyn (5-6 r/n) 6a HAAT AABCHbI HAMNO3PTN
xapbuyynaxan 0.3%-aac Gararyn 6anHa.

Cynbatnar xnopuablH XyBba Ky4ykblH OPAOA rafapryyriH ypar yCHbl alumrm
OyYpaBIPUNH 3eBLUIEBPErACeH aryynra fAapaax xyBuac Oararyi GanHa: HaTpuiH
cynbdat 4.7 %, HaTpuiH xnopud 12.7 %, MarHunH xnopvg 3.6 %, 6pom 0.027 %.

Kopa-boras-lon OynaHrMiH cynbdatnar xnopuabliH TOpAUWH Japaraman ypar
YCHbI XyBbJ] apBaH YCT cynbdaT HaTpuiH (M1pabunut) ayHoax rapubir 105 kr/m?,
LYHAAX X3MX33HUW Tycran uooHoroop 55-150 kr/m?, 3yHbl ynupang 250 kr/m?
Banxaap Tyc TyC TOrTOOrAX33.

TaHatap HyypblH GanranuuH coofTon OapblUanAcaH €poonblH 3AC3H  A3X
KapOOHAT HATPWIMH 3aXblH aryynrbir Ui apraap onbdopnoxop 3 % Ganx. XuwrumH
aryynratam 31C3H A3x KapOoHaT HaTpuinH OoauT aryynra Hb AyHaxaap 7.1-7.3 %,
XNopT HaTpw, cynbatyyn aryynra 0.8-0.9 % -mac xaTpaxryn OGarxaap TOrTOOMOr.

BanaHcbiH HEBLTIN MUPaOUANTLIH OpayyAan CynbdaT HaTPUIH aryynra S0enTt
(OMCK My>X) HyypbIH MUPWAOVNWTBIH aryynraTay nar wasapt 17.9 %, Kapa YaraH
(KaszaxctaH) HyypT 51% xyptan, Wx Ax OynaT HyypbiH TeHapawWTbiH OueTsn 69
%, Tenn3 (KasaxctaH) HyypT 93 % xypTan rax M3T Mall X 36peeTsin x3n03133X
GanHa. KyyykblH XOCryi opablH XyBb[ (3y3aaH Hb 5 M XypTarn, Tanbar Hb 150 Km?
rapyi) onoH breTac OypAcaH Mall HUMAM3A ByTaUTIM Ba YYHA: WN3H M1pabuniut
(Mvpabanut 75 %-1nac ux, nar wasapnar 10%-mac uxryi), waeapnar Mupadbuamt
(Mpabunut 50-75 %, wasapnar 10 %-vac vx), MUPAOWUNWUT, TENTreHeTsn nar
wasap (nar wasap 50%-mac vx) Tyc Tyc Garraa 6a cynbdaT HaTPUMH AyHAAX
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aryynra onboprionToHA,  3eBLIeeperaceH  (KUWMMAH) - LWUWAH  Mypabunutag
41.92%, xnopT HaTpn 2%, rentreHe 0.5%, ycaHa yn yycax ynasrasn 3.2% GainHa.
Mupabunutbit xyp 6uet (KopHeBast 3anexb) Hb HYYpbIH raflapryyrviH ypar ycaH
[axb CyNbhaT HATPMNH HEBLMIT HEXOer TOTTBOPTOM 3X yYCBIp bonX Darraaraapaa
ONOH apBaH XM awurnax Ganraa oM.

TyHaW XypuMTRanbiH XOONHbl AABCHIN (HU3UK-MEXAHUKUAH LUMHX YaHapaap
Hb LIMPM3H XaTyy (4yryHka), cyn c3Bcmp (rpaHatka), A3n3H (KapaTy3) rx
aHrunnagar. LUnpmaH xatyy (4yryHka) AaBC Hb HAMT XXMXKUT LUMPX3ITIN, HAMTapY
XaTyypCaH arperar 3CBIM HAPUIAH yenar HartapcaH (WwaxantbiH 3c3pryyuan 400-500
Kr/cm? xypTan) cTpykTypTar. Cyn C3BCr3p [aBC MO Hb ranuthiH Oapbliangaarym
OYHA, TOM X3MX33HWIA TancTyyn ¢3BCrap Gampantam Oamraar xangar. [an3H AaBc
Hb TOM AYHA 33PriiH TanCT XOOPOHAbIH MeXner Hb XOOPOHA00 Xarac G3X3XC3H
OVeTUMH TancT XOOPOHAbIH 3a Hb Nar LWaBpaap AYYP3racaH bavpar yump OyHa
A3VMH yNCyya KapaTy3 X3M33H HIPM3C3H Hb MOHTOMOOP Xap [aBC MC3H yr Oa
YYHUAr MoHronyyya A33p yeac “msnaH" rax HIpN3aar.

HyypblH xypacblH Ganrans Aaxb Oananaapaa Oamraa ranut XyHCHUA OONOH
TEXHWUKMWH AABCHbI LWaapAfarbir XaHragarry. backyH4yK HyypbliH OpAon XnopT
HaTPWIH aryynra ovponuooroop 95 % Ganaar 6on faBcHbl KOMOaMHaap 0nbopnox
ABLAAa ypar ycaap Hb yraaCHbl Aapaa O33[ COPTbIH XYHCHWW [aBC, lWaapanara
XaHracaH TEeXHWKWWH AABC raprax asgar. bypnuHbl AaBCHbI YMNABIPT yypar,
BHXMenN [aBCHbl 86 %-Tal, O3M3H AaBCHbI 77 %-Tal XNOPT HaTpUMr KombarHaap
onbopnox ABLAaa ypar yCaHA Hb yraaraaf 3par A33p raprax oBOOSOOA, XaTaaxaf
awmrT GypaBapuiiH aryynra 98-99 % xypTan A33WNmK XapuH OoXMpayynary Xonbii
Hb XYHCHMI JaBCHbI XOEPAYyraap COPTbIH Laapanarbir xaHrax damaar.

banranb eepee TyHax CyycaH AaBCHAAC rafiHa TyHaAaCKyyncaH AaBCbIr XMIMMAN
yCaH CaHMMIH apraap onbopnox Hb XapbLAHTyW SHMMAH MEPTNese 3AUNH 3acr1H
awwurtam Ganaar. TaAr3punr 4334 33pradp awmnrnax YHAIC Hb Yyp aMbCranblH Xy4uH
3yWn, yB YC, ypar yCHbl U3NK-XUMUMH LUMHX YaHap, TIAMPPUNH OaBOKUNTLIH
X3MX33, TemnepaTypbiH ©ep4NenT TOrTBOpTOM Banarax, Xypacaac LaBC yyox ye
WaTHbI OaiAnbIr TOLOPXOW BOArOX TyHAZACKYYNaX yCaH CaH Aaxb VYCCIH AABCHI
onbopnox Gananbir TOrToox ABAan oM. JH3 apraap Oyx MMAPOXMMUIH TOPNNIH
HYYpPbIH OpAyyAbIr allMrnagar.

[aBCHbl TYHaOACKUNTBIN SPYUMKYYIIXMAH Tyna DU3NK-XUMUAH YiAn SBUbIF
[apaax Wataap sByynaar. IXHUIX Hb 63ATrMIAH Oyioy 3aBCPbIH (MPOMEXYL04HbIX)
XWAM3A yCaH CaHA, lapaarvinHx Hb TOrcrenmiiH Oyioy TyHaaacoKyynanTbiH (CagoyHbIx)
ycaH caHg sByyngar. [aBc onbopnontbir TercrenmiH-TyHamackyynantbliH ycaH
CaH AaBc onbopnox kombarHaap, Mall XOBPOOP rap apraap XMMLar.

[laBC ycaH caHpaa Tanckwx Oavxag TYYHTIW 33p3rLyyNiaH [aBCHbI EPOOSbIH
Xyppac OOMOH ypar ycbir COHromosn (cenekTvBHAas) apraap, 3CB3N WX OypaH
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(komnnekcHas) apraap 60N0BCPYYNaxblH XaMT T3AM3P33C OYX MaKpPO OYPINAIXYYH
GonoH paranmax 3nemeHTyyrd (6op, nutn, Oycap)-uAr rapraH aB4Y TaBaapbiH
OYT33raaXYYHYYA3 YANABIPASAST 30XMLYyyNanTTan banaar.

Kapa-boras-fon OynaHruiH (mMarHuiH paBc, GpomTon XxamT onbopnomor)
[aparaMan yB yc 0onoH Kydyk HyypbiH ypar ycHaac HaTpuiH cynbdatyya, Wx
[laBCcaH HyypbIH ypar ycHaac Kanu, HaTpuiH CynbaTyya, X00MHbl AaBC OonoH bycaa
OyT3ra3xyyH, COHOCOH TIHMMCUH YB yCHaaC Kanu OOMOH MarHWiH xnopvayym
MOH TYYHY13H OPOMBIr XMIAM3N YCaH CaHrMIH apraap ondopnoX aBAar Hb COHroAor
XNW33HYYA oM. [aBC onbopnox XMnmMan ycaH CaHrMinH yp alirvir A3y ya3XmnH
TYNI HYYPbIH TMAPOXUMUIH OONOH MMAPOreoNorninH rOPUMBIM TIHLBIPXKYYNISM Oa
Oyx ycaH caHruiH Gawryynant fapantan (onepatuBHble) GOMOH ypT XyrallaaHb
(monrocpoyHble) ypbaYMnCcaH AYrHIATUNH YHACIH 0433P XMAMAOaT.

TyHaZackyynaar XMMM3N ycaH CaHryyablH YHACOH AyTardantan Tanyyn rasan:
Canxn Hyyp, ycaH caHraac [aBC XWIMCraX CapHWyndar, canxmap 3eergex MpCoH
TyHawWw Goxmpayynaar.

X0ép. Xawryyn Xxuiix 30punroop opayyabir reoformnH TOrTubiH HUANM3N
Ganpgnaap Oynarnax Hb

2.1. OpAblH XaMx33, X3n03p, AaBCHbI AaBXapryyabiH 3y3aaH 6a foTooa GyTUMIH
86pUNeNT, ALWMIT BYPABIPUNH TAPXANTbIH OHLIOTOOP Hb SPACUIAH AABCHbI OPAYYAbIT
MoHron YnceliH Yyn yypxavH cavgbiH 2015 oHbl 9 gyrasp capbiH 11-HUM egpuinH
203 pyraap Tywaanaap 6atancaH «AwWrT ManTManbiH Gasnar, opablH HeeuunH
aHrvnan, 3aaBap»-blH Aaryy 4ynyyH gascHbl opabir |, II, I, IV GynryyannH anb
H3MHA, HYYPbIH AaBcHbI opablr |, I, 1l OyArMiAH anb HIrHA XxaMpyynHa. YyHA:

2.2. YynyyH OaBCHbl OpL,

| BYNrMnH opayyaA:
l.a. X303H apBaH KUIOMETP CyHaX TOTTCOH, 3y3aanriiHxaa faryy AaBCHbI YaHap
Hb TOFTBOPTOM, TOMOOXOH [laBXapra 61eT?3c Tortox opa, (OpAbIH TOMOOXOH X3C3r).

[.6. X3A3H KMNOMETP YPrafixkN3H CyHaX TOTCOH, AaBXapra-M3LWmn x3n03puiH
HUMNM3N OVeTYYATIN, 3y3aanruiHxaa Aaryy AaBCHbl YaHap Hb TOTTBOPTOM OpA
(opablH TOMOOXOH canbap x3car)

[l bynrnH opayya:

I1.a. Yenx TortcoH M3Wmn Xanb3puiH 1aBCHbI OMETUIH Havipnara 3y3aanruiHxaa
naryy eepunergaer 60084 JaBCHbI YaHAP Hb TyXalH M3 OUETUAHXII XIMKIIHLL
XapbLaHryn TOrTBOPTOM OpayYL.

I1.6. DH3 OyNarT AaBCHbI OYHX3p (CONMsHOKYMOMb), LUTOK, OYHX3p-MasriH
(kynonoobpasHble) G1eTitH opayya opox 6a AaBcHbl YaHap 6a 3y3aanruiH byTau,
3y3aaH Hb TOrTBOPry/ opA barTaHa.
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II.8. [laBxapra MasrvnH 3HMMH TOTTOLUTOM OONOBY 0NOOPAOX Yy TEXHUKNIAH
XYHA, HOXLLONT3M OPA,.

Il GynrMiH opayya:

[laBcHbl Havpnara, YaHap, Ooxupgyynard xofblbiH Tapxantaapaa OrLom

©6pUNeNTTa, AaBcaH OYHX3p CTPYKTypTal xonbooTon GueTyyn Oyxui HUANMIN
MOPMONOrnTON, OaraxaH XaMX33HWA opayyA.

IV GynruiH opayya:

[laBcHbl Hampnara 0a aryynra, Goxupayynard XonblblH aryynra, AaBCHb
3y3aanrunH OyTAL, 3y3aaH Hb Mall TOrTBOPIYM, XMXUr OneT Oyxun opa.

[116a IV 6ynrniH opayya Hb HUAM3M re0NOrUIAH TOFTOLTOM, OPAbIH AABC aryyncaH
Yeyaunr anrax, OGanranuiH TOrTUbIF TeOMETPXKYYNI3X3 O3PXLU3NTI banpar Tyn
36BX6H YH3 6HOePTaM [aBCTal opAayya YMNABIPMANAH a4 xonbormonton donaor.

2.3. HyypbiH [aBCHbI OpA:

| bynrH opayya:

l.a. Aryynargax 6anraa [aBCyyq Hb ron TeneB rafapryyruinHxaa ypar ycaHg
Ganraa 6a TyyHWI Havpnara, AaBOKUATLIH X3MX33 Hb ONOH XUAWIH TypLUME MaLl
TOrTBOPTOM OpPA.

1.6. EpoonbiH xypacaHn aryynargax 6anraa [aBCHbI 3y3aaH, JaBCHbI aryymrbiH
TOO X3M>K33, OPOH 3alH XyBbA 4, Liar XyrauaaHbl XyBb/, 4 TOTTBOPTOMN, MEH TYYHYN3H
TaNCT XOOPOHABIH DONOH ragapryyrMnH ypar ycaH Aaxb Halpnara, ypar YCHbl TyH,
JABOKMNTbIH X3MX33 Hb ONOH XWUAWUMH TypLU Malll TOFTBOPTON OpA.

[l bynrmH opayya:

Il.a. [laBC Hb ron Tenes ragapryyriH ypar ycaHfaa aryynargax banraa, TyyHuim
YH, Hampnara, AaBOKUATBbIH X3MXK33 ONOH XWUAMKMH Typlumna Gara eepyneraner
opa.

II.6. EpoonbiH xypmac Aaxb [1aBCHbI aryynra, Havpnara HWAT 3y3aaHaaa
XapbLAHry TOrTBOPTOM OOMOBY TANCT XOOPOHAbLIH OONOH rafapryyruiiH YCHbI TyH,
Hampnara, OaBOKMATBIH X3MX33 Hb OMOH XUAWAH TypLWE OrLOM 66ep4nentTan
opa.

II.8. EpoonbiH [aBCHbI XYPAChIH OUETUIH 3y3aaH X3OX3H METPUMH 3aiHg UAT
eepynergeH yycd “epx” yycrax, nar wasap OOMOH ypar ycaap OyYPraracaH opa.
FagapryyrmiH ypar yCHbl Hyyp YYHO XaMaaparaaHa.

Il BynrmiH opayya

[laBCHbI 3y3aaH, AABCHbI aryynrbiH TOO X3MX33, OPOH 3alH, Lar XyrauaaHbl
XYBbJl MaLll TOFTBOPrYW, OMNOH XWXWUT HYYypbIH OpAYYA YYHA XaMaaparnax 6a opoH
HYTMAH a4 Xx0nOOrfoNToNA, TOOLOrAAOT.
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2.4. Opabir (TyyHUI 3apUM X3CTUNAT) anb OYN3rT XxaMaapyynax/aaa TyxavH opabiH
HEBLMIH OMAN3HX X3Car (mop xasmk 70%) Gartax 0Oairaa X3CrUiAH reonoruinH
TOITUbIH HAMAM3A BananbiH 33p3r A33P VHASCI3H TOrTOOHO.

MOHrON YNCbiH Xanryyn xuirask Heew, Hb TOrTOOrAOH ONOOPNOCOH OONOH
onbopnoxoop Teneenex 0Oalraa AaBCHbI OPAYYAbIH T€ONOTVIH TOITOL, 3PA3CIAr
OYpPaNadXYYH, OpAbIH OYN3r, TOAMIPUAH XaNryyna X3P3rN3CaH XaWryymblH TOPbIH
M3A3NINIAT [OOPX XYCHIMT33pP Y3Yyna3 (XycHarT 3.8).

2.5. X34X3H apBaH METP33C XITP3XIYA XIMXKIZHMM XUXKWI TOFOOH XOHXPYYAaL,
YYCC3H [aBCHbI canaHrvg Gavpnantan XypuMTian Oyxui opayyoblH XyBb[ TOPbIH
HAMTPanbiH A33pX XyBWNOApyyabIr Y Xapran3aH LeeH TOOHbI 3-5 Wwupxar ManTant
0a LLOOHOTNIAT XYPUMTNANbIH FYHWUIA 0a 3axblH X3CryyaMMr XxaMaapyynaH banpnyynx
XaWryyn XMCHAM YHAC3H A33P HEBLMIAT TOOLL00NCOH M3LI3MNNAT aWMIIaH HyypbIH
CaB raspblH X3MX33HA HEeUMMH ToOoLoononf TanbamH OyTIarmsxXyyHXUNTI4
TYAryypnacaH CTaTUCTVK aprbir Xaparnax 60nomxK Ganxbir yryncraxryi.

2.6. Opfbir anb H3r GYN3rT xamaapyynaxaaa XyLSpPXUITUWH YHAC3H YaHapbiH
86PUNeNTUIAH CTAaTUCTUK Y3YYA3ATYYAUUT awnrnax OomHo.

XanryynbiH crcteM OONOH XanryynblH TOPbIH HAMTPAN Hb YHACIHAS BanranumH
X3 X3A3H XVYMH 3YM33C Xamaapdar: XyAPWiH OneTunH Gamplink by Hexuen
Ga CTPYKTYyp-reonoruiH OHWNOM (XyAPUAH OMEeTMAH X3n03p Aypc Oa TOrTBOpPTOW
Ganman, xun 3aaruiH LWKMHX Tepx) OONOH AT OypaABIPUIAH TapxanT (XyapunH
OreT A3X alWWIT ManTManbiH YaHapbiH 66PYNeNTUIAH TEBLUMH).

OpabIH/XYAPUNAH  OVeTUAr HuMAMaN Gamanaap Oyn3rnaxaf  Lwaapanaratau
YHOC3H TOOH yTryyn Gampar XycHarT 1. YyHg: xymapxuntuid utranuyyp (K),
XYAPUAH HAMAM3M GananbiH y3yynant (q), XyApWiH OUeniH 3y3aaHbl Xan03n3nniH
utranuyyp (V) aryynrbii xan63nznniaH ntranuyyp (V) 33par opHo (A.M.Mpokodbes,
1973).

1. XYBPXUATUMAH UTMLYYPUAT TacanmcaH XyA3PXWUNTTaM opfblH HeeUMnH
H3MK X3C3NKNIAT Anraxaf, XaparnaHa. K -nir Aapaax TOMbEOroop ToA0PXONIHO:

y;  OHOI Mantant 6a LOOHOroop OrTOMCOH XYA3PT3M XICrYYANIAH
K= L " LyramaH XaMmx33, L-Mantant 6a LOOHOro00p TOITOOCOH HUMT
XYA3PXKC3H X3CTUMH LLYramMaH XaMxa3.

2. OpabH  HUANM3N  OavanbiH - WUTMANLYYP  g-WAr  Aapaax TOMbEOroop

N, topopxoinHo: dHa N, XYO3PXWIT OrTONICOH Oyioy Xya3pTau

- N+N_  Mantant 6a UoOHOrMMH T00, N, XYA3PXUAT ortnooryi Oyioy
~ Xy[3pryit ManTant 6a LIOOHOMUIH TOO.

q

3. XyLPWIH OVETUIH 3y3aaHbl ©6pHNeNTUNT lapaax TOMbEOr0OP TOAOPXOMHO!
V:& SHO V. -XYAPWUAH OVeTUH 3y3aaHbl ©epHNenTuinH BapualbiH
m

m
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WTF3NLYYP, G -XYAPUAH BUETUIH 3y3aaHbl AWCNEepC, m-XyAPUMH OUeTViH
AYHAAX 3y3aaH.

4. AWMrt  OypOB3IPWAH  aryynrblH - ©epYNenTMAr  Japaax  TOMbEOroop

o, TOAOPXOWIHO:  DHA  V-awmrt  OypaB3PUAH  aryynrbiH

V=—" eepunentuiH BapuaubiH WTMLYYP, o -aWwurm OypasspuiH
aryynrsiH Ancnepc, a-alwmnrt OypaBIpuiiH AyHAaX aryynra.

Opayyabir TOQOPXoV ByN3rT xampyynax WUAABIPUIAT XYLPUAH OMETUIAH X3n63p
OONOH aWNIT OYpABIPUIAH aryyArbiH XaMrUAH MX ©6PHNeNTUNT Y3Yy3X reonornnH
OYX M3I33NNMMH OYp3H OaManbIr xapran3aH rapraar.

Opyyabir reonormnH TOTTUBIH HUANM3N Oaanaap Oynarnaxsa Wwaapanaratan
FON1 Y3YYN3NTYYAUIH XaMIUIAH KX Xsi3raapbiH 001OMXNT yTryyasir OXY-biH aHrMnang
X3p3rn3aar bananaap Hb JOOPX XYCHIMT 3.7-4 Xapyynas.

XYA3PXUATUAH YHACOH WNHX YaHapyyAblH €epYnenTUnH TOOH yTryya,

XyCH3rT 3.7
OpAblH reoNorviH TOrTUbIH HUANM3N BananbIH Y3YYI3NTYYA

OppblH 6ynar XyApWIH BrnetninH xanbap Aryynra
K, q V., % V., %
| 6ynar 0,9-1,0 0,8-0,9 <40 <40

I 6ynar 0,7-0,9 0,6—0,8 40-100 40-100

Il Gynar 0,4-0,7 0,4-0,6 100—-150 100—-150
IV 6ynar <0,4 <04 > 150 > 150
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F'ypas. OpAbiH reonoruitH Tortow, 6a apa3csar 6ypangsxyyHum cypanraa

3.1, YynyyH [OaBCHbl OPAbIH XyBbA TYYHWUM X3MX33, EONOrMAH TOITLbIH
OHUJIOMT TOXWMPCOH MaclTabTanm Gamp 3yMH 3ypruiH YHOCH [33p XauryymbiH
AXMbIF XMAX Hb H3H TOXMPOMXKTOW. YynyyH AaBCHbI opfblH Gamp 3ymMH GOnoH
neBcrap (nnaH) 3yprumr 1:10 000-1: 50 000 maciiTtabaap COHMOH XWUMH3. TyyH
093P XauryynbiH 0a awwrnantelH Oyx ManTantyyn (LooHor, Wwypd, un yypxan,
F'YHUM yypXanH ©0CO0 ManTtanT r.M.), reodu3nKUAH HapUABHUNCAH XIMXKMNTUIMH
Wyramyyn, AaBCHbl rapantal 4ynyynar (ranoreHHble MOPOAbI)-WUAH WUN3PUMIAT
Banp 3yMH 3ypart GaraxuT XaMXxunTuiH xonbontoop OyynraHa. Lang mantantyyn
0a LOOHOryyabIr MapKLWeWaepunH 3yparnansiH - ereraneep [3BCr3p  3yparT
TaMI3rN3H3. LLoOHOryyabIH XyBbA, AABCHbI OUETUNH 3YCINTUMH 3XINCIH, TOrCCOH
OOMOH [aBCHbI OVETUIH A33B3P, YiHbI CONOMLBIT TOFTOOX, BanpLUbIr A3BCMP
3ypryyn OOMOH 3yCONTYYASA TAMASMN3H3. byx aana mantantyyd 6a LOOHOryyabIr
OaMPLUNbIT MHKMHOMETPI3P X3IMXCIHUM YHOCH [33p MapKLenaepuinH 3ypar
033p byynracaH GavHa. YynbiH aXblH FOPU30OHTYYAbIH MAPKLUENAEPUIAH 3yprinr
nx3B4n3H 1:200-1:500 maciitabaap 3ypax 6a HarmracaH 3yprmnr 1:1 000 6a TyyH33C
Gararyn macwtabaap yvnasHa.

3.2. OpfiblH reonorumH TorTupIr HapumednaH cyaanx 1:1 000-5 000 macluTabbiH
(opablH X3MX33, HWUANMAN Oananaac xamaapy) reonorminH 3ypar, reonoruiH
3YCANTYYA, A3BCMP 3ypryyd, Tycranyyasir (Npoekw,) A33p, H3H Yyxan TOXMOnAons
Onok-auarpamm OOMOH TypBaH X3MX33CT 3arBap A33p Oyynrax Liaapanararan.
OppoblH CymanraaHbl XaBCpanT mMaTepuanbiH XyBbA OpAblH GanpnansiH HEXUYYA,
JABCHbl OMETUH X3MXK33, TaCpanTryv ypramknax bamgan, xanbap, goroon GyTauy,
[ABCHbI OVETWIH WypranTbiH LWKMHX Oanaan (OaBcHbl JaBxapryyn eep Xypacaap
conuraox GOMoH LWyBTpax Oaraan), AaBCHbl VeUH @epUnenT, aryynard YynyynruiH
halMMH 33p3r, NUTONOMMIAH 68PYNeNT, TIAM3PUNH XeHIANANXK, aTMpaaT CTPYKTYp,
TacpanTaT 3BOP3N XOOPOHAbIH YANnaaa XonbooHbl Tanaap HeeuwnH TOOLOOMMbIF
XVINX3A, XaHranTTan XaMX33HWI Teceenen ery Yafaxywl X3Mx33HA Oavix ecTou.
CynanraaHbl xaBCpanT 3ypar Matepuang wipyyncaH (P,) 33parnanssp GasnrviH
YH3MM3 ©rceH X3TUMH TeneBTaV X3CryyaunH Darpnansir 3aax erceH b6anHa.

OpablH ayyprvnH 1:25 000-50 000 macwTabTtam 3yCanTTav reonorminH 6onoH
AN ManTManbiH 3yparT X3CTWMMH TFeONOTMWH TOITUBIT OPAbIH aaun Tycrax
WWH3 OpL, WUNPYYNX OONoX X3TUMH TENeBTIAT TIMISMN3X EcTon. MeH TyyHUM3H
TyXaWH LyYP3rT XMACIH reoPU3VKUAH CyAanraaHbl raxunT 3aacaH yp AYHT TyxanH
MacLuTabTar reonorvinH 3ypart TycracaH Ganx.

3.3. YynyyH [aBCHbI OPAbIH Xalryynbir FyH pyy Hb TONYNOH BaraHaT epemaner,
rafgapryyrvinH OonoH LLOOHOMMIH reoMU3MKUIAH CydanraaHbl apryyabir awurnaH
xvnpar. TyHa Ganraa faBcHbl OWeTyyaMWH potoon OyTaU, Oavplumx Hexuen,
X3N03p, X3MX33 LIOOHOrYYAbIH Xapblyynantaap To4opxonnoraaor 6onosy apa
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AyNMMar HexUena 3apum TePANUH YyNbiH HIBTP3NT LaapAaranar.

HyypblH AaBCHbI OpAblH EPOONbIH AaBCAH XYPUMTAANbIH XaWryyng rongyy
LLOOHOT Oa LWypd HIBTP3INTWNAT almrnagar 6on ragapryyruiH ypar yCHbl Xanryynbir
COPbUONT, FYHWI X3MXUATIP SBYYNAAr OHUOMTOM.

XanryynbiH apradnan ©0onox yynbiH Mantantyyn 6a LOOHOryydblH TOO
X3MX33HWIA Xapblaa, YynblH ManTanTbiH Tepiyya, epeManerviid apra, Teper,
XanryynblH TOPbIH X3103p 0a HsArTpan, CopbUMONTbIH Tepen Ga apra apraynan
Hb OpPAYYAbIH TEONOrMMH TOTTUbIH HUANM3A GananbiH - OyAryya3a TOXMPCOH
33P3MM3MYYAIP HEBUMNT TOOL0ONOX OONOMXMIT XaHracaH OalHa. XauryynbiH
apraynan Hb OPfblH reONOMMIH TOITLbIH OHLOT, XaWryyN X1X33p COHMOCOH YyIbIH
ManTanT, epemaner, reoduNKUNH TeXHUK, TOHOT TEXeePEMXKYYAWAT X3P3rnax
DONOMX, MeH VXXM TePNUAH OpAblH Xanryyn XMncaH GonoH onbopnox Oanraa
apra Typlnarbir xapran3aH y3C3HWM YHOCSH [33p TOLOPXOWNIOrA0HO. XYHAP3MTIV
reonorMiH HeXUeN XanuryynbiH LWaTaHa, XaWuryyn- aWwurnanTbiH WTonbH, 60coo
aM HIBTP3X, MMAPOreOTEXHONOTMIAH apraap [AaBC ONOOPNOX TYPWWNATLIH LOOHOT
epeMaex DONOMXTON.

YYN-reonoruiH  HeXLAMIAT  TOLOPXOWOMY  YHACOH V3YYI3ATYYANAH (OaBCHbI
[aBXaprbiH  X3n03p, [O0TOOA TOITUBIH ©6pPYNenT WXT3W, TEeKTOHWK 3BAP3NA
3PYMMTIN BPTCOH, XUIH aryynamx WXT31) eepunent UXT3 OpAblH XyBbJ AABCHbI
XypUMTRanbIr 60CO0 yypxanraap OrTNOH HI3CHWUM fapaa alunrT ManTManbliH YaHap,
TEXHOMOTWH Y3YY3NTYYAUIT HAPUMBYIAH TOFTOOX, TIPryYH 33MXMHL onbopnont
ABYYNax X3CrMNAr TOLOPXOMOX 30pUAroop Aang Mantantyyn OOMoH ra3pbiH JOOPX
epemanereep XauryynblH axnbir HAPUNBYNEH XUNXMIAT 36BNexX DarHa. XWLW33 Hb
BepxHekaMck AaBCHbI OpfblH OyX yypxavH Tanbawng rasap AOOPX epemanervinH
apraap awWwurnanTbiH XanryynblH axJnbir sByynaar 0avHa. HAaM3anT awmrnantbix
XaWUryynblH axJblH YP AYH BMHeX XaWryynblH axIblH YpP AYHr33C M3O3rAIXYML,
O6pUNeraceH 3epyyTat Oarx TOXWMONAONL XaWryymnbiH TEXHUK, TEXHONOMMIH
COHFONTOHA, 30XMX ©8pUNeNnT opyy/Ha.

3.4, 3yGATVMH AWTONOTWWH aHrUAan XMWX 30PUAroOp alIWIT AaBXaprbiH
TapXanTblH TanbanH XWA 3aaruir TOrTOOX, Xydaac Yynayyaruir OyTau, 3y3aaHbir
TOITOOX, aLUWIT AaBXaprblH rafapryyrniH penbe@unr cyanax, TOMOOXOH TEeKTOHMK
3BAP3N, KAPCTbH XOHAWWKUAT WAPYYAdX, TYYHYN3H OPAbIH TMAPOreonorniH
OHLIOMUIT CyAfiaxag, radapryyrniH reohusnkniiH XamryynblH apryyasir almriaHxa.
[laBcHbl xypumTnan Oyxui ve, AaBXapryyL Hb aryynard 4ynyynraac Laxwnraa
LaMXYYyNax 4aHap, HArT, Lalpar UO3BXWT YaHapaap snraatav Tyn TyYHL TOXMPCOH
ragapryyruiH OOnoOH LOOHOTUAH TeoMU3NKNIAH MK OYpaH  apryyasir COHroX
alwmrnaxa.

Opemanervind M3a33NUAH HavaBapTay 0anaan, YHIMLUAMAT HIMIMAYYAIXMIAH
TYNO LOOHOIT reodU3NKUAH OHOBYTOM WX OVp3H Cymanraa XWX TaBbCaH
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30PUATBIHXO0 YP AYHr33p TOAOPXOMALOT.

TyxaH opaon epemMaceH Oyx LOOHOryyaa[ KapoTaXWiH OHOBYTOM WX OypaH
CyOanraa XMWUCHI3P 3YCONTUMH IMTONOTUAT aHTWXK, alWWITak 3y3aanrunr anrax,
Xy4aac YynyynrumH OyTaL, 3y3aaHbir TOTTOOX, alWWIT [AaBXaprbiH rafapryyrniH
penbeduir Cyaamk, TEKTOHWK 3BAP3M, XOHOMWMK 33pTMAr TOrTOOAOr. WnHXyy
epPOMANGrAH  MIIINNNAT  reodU3VKUAH  cydanraaraap  Gatanraaxyynx
(KapOTaXWH CyfanraaHbl VP [AVHT allWriaH), KePHWIA rapl, ©HAePTIN LIOOHOMMH
VP LOYHT/  xapblyymx ©OaTtanraaxyynax x3parman. [eonoru, reo®usnKuiiH
ereranyyavnH XOOPOHA, MX33X3H 3epyy rapBa LUanTraaHbir TOrTOOX, HEeeLMH
TOOLLOOHbI TalfaHA, M3A33M13X X3P3rTIN.

3.5. [laBcHbl OpAblH Xauryynn epemAfnernH KepHUM rapupbir O33Wyyisx
30punroop rongyy ToMm [Amametptai (90-112 Mm) epempaner. ©pemanerviiH
yyCMang Tycran eTrepyyacaH AaBCHbI yyCManbIr (XOONHbI [aBcaap XaHacaH XiopT
MarHWH) ron Tenes x3parn3asr Oon HyypbiH AaBCHbI Xalryyna yraanrbiH Tycran
WWHISH  X3P3rN3XIyMrasp LOOHOIT ypar ycHaaC H3MX epemAfiervinr AByynaar.
OpemManervine yycManblH XMMWUAH Hanpnara, AaBOKUATBIH X3MX33T OpA, A33P Hb
TYPLIMXK TyXaH OpAbIH [aBCHbI TOPeN, T3Ar3PUAH Havpnara eepyneraex Oawraa
3CIXMIAT TOOLLOX TOrTOOX X3P3rTan

HyypbIH AaBCHbI OPAbIH XanryynbiH 8peMANErNH ABLAL KaBEPHO3bIH XEOHANANX
Oyxui OyTapcaH ye TaapanaBan KepH aBanTaHL XeNOoHK X3p3arnax GOnoMXTow.
HyypbIH LaBCHbI OPAbIH XaWryyna X3p3rn3CaH LOOHOT Oypunr epeManerinH fapaa
OPAbIH FEONOTMAH TOTTOL, HYYpbIH €POOSIbIH Nar LUABPbIH Ve, YCHbI AapantTam
3C3X33C XaMaapyynaH H3 bypUiAH apraap cantap OUTyYMXUNCIH OarHa. LlooHorniH
BUTYYMXI3NL X3P3rNaX XONUMOTUIAT B3INTIIXA33 HYYPbIH €POONbIH Xypaac Aaxb
AABCHbl YYCManbIr almriax 00noMXKTom.

OpemManerminH TeEXHONOMY Hb KEPHUI FapLbIr CUNbBUHWUT OONOH KanuinH cynbdat
YyNyyH [ABCHbl XyBb[ COPbUMONTbIH MHTepBan TyTama 90 %-mac goowryw,
KapHannuT 6onoH ouwoduTbIH Yynyynart 80% -mac LOOWrYM XaHrax erceH bawx
Waapanaratav. KepHui rapuslH HanaBapTa 0ananbir TO4OPXOMNOXA00 XNUHIUNH
0a 3331XyYHWI apraap TOrTMON XsiHaX Dalnx LWaapanaratau.

ToM OMameTpTan epeMaNerniH KEPHUMT TaniaH XyBaaxX Har Tanaac Hb TYYXUK
SAWAH TEXHONOTWIAT CyAnax 30punroop nabopaTopunH 33X aBaafd YL AT Hb
BONOBCPYYMK XUMUWH LUIMHXUAM3HUIA 433K O3INTr3A3r. X0Ep A0X Tasbir KEPHUAT
[3C AapaaTavt OONroH BUYMXK TIMAIMNII XafraHa.

bocoo epempaceH 100 M-33C mayy ryHTaM LooHoryyaan 20 M-UnH anxmaap,
3CB3IN TaCPaNTIy XaMXA3M TeXeepemMxeep a3numMyT OONOH 3eHUTUH BHLIYYANAH
XSHaNTbIH - XOMXUAT XWX Xa3alnTbir  TOFTOOX Oavix  LWaapmnaratan. SH3
XAMXKMNTUIAH YP LlYH Hb  FEONOTMIAH 3YCINTYYA, X3BT33 A3BCr3p 3ypryyn banryynax
OONOH MHTEpPBanbIH 3y3aaHbIr TOOLOXOA dyxan Oampar. LLoOHOr Hb ra3pbiH
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M'YHA ManTanTyyfaap OFTAOrACOH TOXWMOMAONA OFTNONUAbIH U3rMH Bavpnansir
MapKLLIeMOepUIAH XonbonToop TOAOPXOMNHO. XyapunH ouetmnr 30°-aac Gararym
BHLIreep OrTONCOH Oaxaap LOOHOMMIH Hanyyr COHrOHO. boCoo yHanTam xyapumnH
BUeTUIr XypL, eHLreep OFTI0X TOXMOMZONL LOOHOMT 30puydaap Xasawnrax
TOX66POMX aLmrnax bonHo.

3ry, yHanTam, 3CB3N Hanyy barpnantan, 3y3aaH UXTam XyapuiiH OUeTUIAH orTonx
Darraa LLOOHOTUIH MYH, HanyyrMnH eHLer 0a LLOOHOT XOOPOHAOX 3a Hb XanryynbiH
LWyraMbIH Jaryy XyLpuiH OveTsg OyT3H OrTnon yycraxssp TenesneraceH banHa.
X3p3B aWWIT JaBxapra Hb ragapryyraac CyBraap, ryHAs3 LLOOHOr 3CB3A YYnbIH
[ang ManTantaap WA3PCH TOXMONAONA T3AM3P XauryynblH axnbir Aang 3yCanTTam
YANLYYK AaBCHbI Oyx ye faBxapryyabir HIMTH3H ToApyynaar.

OpemMaceH Oyx LOOHOTYY[ alWIT AaBXaprbiH 3y3aaHblr HIBTIPCIH 3CB3N OPAbIT
allMrnax TyBLUMH XYPTIN 8peMaCeH 0anx. AT AaBXaprbir F'YHA Hb OYPIH TOTOOX
Yapaaryn Oon 3H3 TOXMONAONA AABCHbI OPAbIH MYHWUIAr OYP3H TOTTOOX 30PWNTOOp
VX TYHT3M LeeBTep LOOHOT TeNeBnex epemMaex Waapanaratani 60omHo.

3.6. Vin GonoH fang yynbiH Mantantyyabir (Waapanaratan 6on T3Ar3puinH
XOC/I0N) aLWMIT ManTManbiH OMeTUiAH AoTooA OyTaL, xan63p, BarplMx reonorniH
HOXLJWIAT  TOFTOOX, M6H TEXHOMOMMAH COPbLJONT, TeodU3VKMAH Cypanraa,
ePeMINIerMAH M3A3MNMNT Wanrax OaTanraaxyynax 30punroop XMmx alumrnagar.
YynblH ManTanTyyd Hb TyXalH X3C3r, OPA ra3apT HapWMMBYMICAH CydanraaHbl aHxaH
LaTHbI MaTepuan, M3A33nnMAr Bypayynasr.

3.7. XaWryynbiH ManTanTblH OanMpLWWA, TIAM3PUMH XOOPOHAOX 3aMr XyAPUIH
BUeTUiH BanpLUMA, X3MX33, CTPYKTYP-MOPMONOrMAH Tepen, reonornH TOrTLUbIH
OHUJIOr OOMOH 3y3aaH, AABCHbI Hampnara, [AABOKMATBIH X3MX33, aryynrbiH
TOrTBOPTOM Baraan, AaBCHbl AaBXaprbiH A33PX YCHbI XaanT 3y3aaNnruiH WUHX Tepx
33p3r reoflorMnH OHLOMMIAT Xapran3aH TOrmooX, MantanT 6a LLOOHOTMIT 30XMCTOM
DavpLLyynHa.

OXY 6onoH TYXH-unH opHyyaaZ AABCHbI OPAblH XaWryyna x3parnak Ganraa
XaWUryynblH ManTanTbiH TOPbIH HATTPANbIH M3A3NANAT XyCHIT 3.9, 3.10-4 y3yyn3s.

MeH MOHron opHbl AaBCHbI OPAYYAbIH FEONOMMIMH TOMTLbIH YHACIH M3A331VYA,
OpZblH OYN3r, TIAM3PUNH XaWTyyNa X3P3rN3CH TOPbIH HATTPAbIH 3apUM M3A3NAMNAT
XYCH3IT 3.9-4 y3yyn3B. TyXalH OpAblH reonoru-XauryynbiH axnbir TeNeBnexnee
3AM3p M3ADNNNAT XapransaH y33x Oonomxron OOnoBY 3aaBan Aarax Mepoex
anbarymn. Yunp Hb opf, TyC OYpUInH XyBbA, TYYHWUI HAPUBYNaH CyaancaH X3cryyaniH
reoNorvnH TOITOL, FEOXMMUIAH, reoU3nKMAH 0a anrnanTbiH M3A3NNYYASL OyH
WWHXWUAMS XUACHWUA YHOC3H [33P, 3CB3N WXWN TOCOBTIN OpAyYAblH XaWryynbiH
TOPbIH HAMTPANbIT XapbLyynanT XWMAH COHFOX X3P3rM3X Hb WYy OHOBYTOWM Ganx
BonHo.
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MOHron OpHbl XyBbJ, TOTTBOPTYM rEOANHAMUK HOXLIONTIM, TOMOOXOH TIHTUCUIAH
yCaH CaHryw Tyn reoNorviH TOrTUbIH HUANM3N Bananaap | GynarT xamaapax dynyyH
L,aBCHbI OONOH HyYpbIH AABCHbI OPAYYL HI3rA33ryM Oyloy H33ra3x Maragnan bararau
Ganpar. WNinmaac anbar ToxMongox Marafnantan Gara Oyloy AyHO XIMXKIIHWUM,
HUWAM3A reoNorniiH TOrTOLUTOM OpAYYAbIH XyBb[ XMLW33 OOMrOH Y3YYyNC3H TOPbIH
HAMTPanbIr Xanryyn xunmx O6anraa OpAbIHXOO reoOrMAH TOFTOLTON HATT yanayynaH
OHOBYNOX (ronayy HATTPyynax) YWrmafWAH Cydanraar XWX, XawryymblH TOpbIH
HAMTPanbIr COHrox LuaapanaraTau.

UynyyH AaBCHbI OPAYYAbIH Xalryyng Xaparnax 6airaa TopbiH HATPasnbiH

M3033)151
XycHarT 3.9
OpabiH ManTant Xo0opoHAbIH 3ain (M)
6 OpaoblH Tepen
Ynar A B C
1 2 3 4

[aBCHbl YaHap, LaBXaprblH 3y3aaHbl
XyBb[l TOFTBOPTOW, AaBxapra xanbapuiH | 800-1200 | 1200-1600 | 1600-2400

Onet

[aBcHbl YaHap, AaBXaprbiH 3y3aaHbl
XyBbJl, XapbLiaHry TOrTBOPTON, 400-800 800-1200 | 1200-2000

[aBXapra-mawmn MasrninH buet

[1aBCHbI YaHap OOMOH YenH 3y3aaH

Hb YHarn, CyHanblH faryy XapbLUaHryn

BOPHIIBNTTSV ML MaAMAIAH, WTOK, i 400-800 800-1200

OYHX3p MasrvnH OUeT; yyn-reonoruit

HUANM3N HOXLOMT3W, SHMMIAH AaBXapra
MasTUAH X3BT3LL

Mall HUMAM3A reoNormnH TOTrTOLITON,
[aBCHbI YaHap, YeMnH 3y3aaHbl
©6pUNeNT VXT3N, AABCHbI BYHX3P
CTPYKTypTan buet

Tannbap: YynyyH AaBcHbl OyArWiAH [V OYArMAH OpA Hb OHLFOW HUMAMAM TOFTOUTOM Y4YMp TOPbIH
HATPANbIF 3HA Tycrax BONOMXIYM 1OM. XaWryynbiH fBLAL OPAbIH T€OMOrMWH TOTTUBIH HUWAM3A
GavpanTan yanayynaH COHroX X3parmax Lwaapanararam.

YH3nr33 erceH oppod WnpyyncaH basnruin (P) yHanras erexes 6onomxtou (C) 33parnanmiin
TOPbIH HAITPAsbIr OPAbIH reonorvviH TOrTLOOC XaMaapyynaH 2-4 faxviH CUMPIrKYynsH X3P3riax
6osHo.

M - - 100-400
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HyypbIH AaBCHbI OpAYYAbIH XaWryyng, Xaparnax 6ariraa TopbiH HArTpanbiH

M3[330131
XycHarT 3.10
0 Mantant 0a Mantant, XaMXWNT XOOPOHLbIH
6pi;|rH OpLbH Tepen XIMXKNATUNH 3an. M
Y Tepen A B @
1 2 3 4 5 6
. Ypar yc 7
Havpnara, ryH ©ONOH AaBCKMNTHIH xEMZKﬁnialﬂr:HugT 200—400 [400—800 |800—1600
X3MX33 Hb OfIOH XWMAWWH TypLing,
- Ypar ycHbl 800— 1600—
OrTBOPTOM ypar yc -
TOrTBOpTOM ypary COPbLIONTBIH U3M 400-800 1600 2400
3y3aaH,  Hanpnara, RABOKWITOH| |\ o0 6oy o | 100200 | 200-400 | 400-800
X3MX33 Hb OJIOH KMAWAH TypLIng
| |xapbuaHryin  TOMTBOPTOM  HyypbIH .
€p00NbIH AABCHbI XypUMTAan. ::E;;Kﬁ;i;lﬂr:k'g? 200—100 |400—800|800—1600
bavpLuunx ryH, Havpnara, AaBCKMUNThIH “
X3MX33 Hb OJIOH >KMAWAH TypLIng
XapbLaHryn TOrTBOPTOM AABCHbI Tanct Ypar ycHbl 400—800 800— 1600—
XOOPOHAbIH GOMOH FrafAapryyruitH ypar| CopbLONTLIH L3r 1600 2400
yC
bavpLumnx ryH, Havpnara, AaBOKMNTbIH y -
L ar YCHbl rYHWW
X3MX33 Hb ONOH >KWAWAH TypLIMA, X§M>K>I:IHTVIPH-\|( " - 200—400 | 400—800
XapbLaHryn TOrTBOPTOW ragapryyrmmH
ypar yc, TyYYHA aryynaracaH AaBCHbl Ypar ycHbl _ 40000 | 800-600
XypuUMTian COPbLOATHIH L3r
3y3aaH,  HaMpnara, - MABOKWITBIN| |0 0c 6 oy | — | 100-200 | 200-400
X3MX33 Hb OPOH 3aW, OMOH XWAWWH
Typumn, XapbLaHryn  TOrTBOPTOW| Ypar YCHbl FyYHWIAT _ 900400 | 400-800
HYYPbIH €PO0NbIH AaBCHBI XYPUMTNAN.|  X3MXMX LT
banplumx ryH, Harpnara, LAaBOKUNTBIH
| OMX33 Hb OnoH KUAWAH - TYpLUInE, Voar veHb
XapbLaHryn TOrTBOPTOM [1aBCHbI Tanct pary - 400—-800|800—-1600
XOOPOHZbIH BONOH ragapryyriiH ypar| COPPHIONTBIH LST
yC
TortBopryn 3y3aaH, Hauvpnara 6a| LlooHor 6a wypd - 50—100 | 100—200
LABOKUATBIH - X3MX33T3M  HYYpbIH .
€p00NbIH AAaBCHbI XyPUMTAAN. Ypi;’\};;?:;rl:rmw - 100—200 | 200—400
bavpLumnx ryH, Havpnara, AaBCKMUNThIH
X3MX33 Hb OJIOH >KUAWAH TypLIM,
XapbLaHryn 66pUNergemMTri Ypar ycHbl _ 900400 | 400-800
[laBCHbl  TaNICT  XOOPOH[bIH  OOMOH| COPbLIONTLIH LI3T

ragapryyrmiH ypar yc

Tannbap: HyypbiH faBCHbI OyArviH Il GYArMAH OpA Hb OHLIFOM HUAAIM3A TOTTOLLTOW Y4MP TOPbIH HATTPAMbIM 3HL
Tycrax GOMOMXIyM 10M. XanryysblH ABLAL OPAbIH re0NorviAH TOrTUbIH HAMAMIN Ganpantan ysanayynaH COHrox
X3P3rN3X LWaapanaratan.
NnpyyncaH GasnruitH (P,) yH3NM3HA, OPAbIH Fe0NOMAH TOMTLBIH HAMAM3A Galiansir xapransaH 6onomxroi (C)

33P3MN3AUIAH TOPbIH HATTPAnbIr 2-4 AaXWH CUAPIMKYYNH X3P3rnaK GomnHo.
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[laBCHbI OpayyOblH XaWryymbliH HIM OHLOr OON XaWryymblH TOPbIF HAMTPYYAax
Bonomx xsi3raapnaraman bangart opwmHo. Y4np Hb LLOOHOrOOP AAMXWH LABCHbI
[aBXaprblH A33pX yC [aBCHbl [aBXapraf H3BYCIH33P YCT ye YYCIXK, XauryynbiH
AXMbIr XYHAPYYNASr. VIM33C OaBCHbI OpAbIr Cyanaxaaa (snaHrysa Kanu-marHm)
anb 0oNoX LUeeH LOOHOroop HavaBapTal yp AYHL XYPIXWUUM XWU433X X3P3IrTIN.
YYHWUI TynAa LLOOHOTUIAT OHOBYTOW Bampliyynax, KepHUAH rapublr A33LLAYYIX WUayY
HapWMBYNaH Cyanax, reodM3nKWMH Cyganraar alvrnax 3amaap epeManerniiH
M3L33NIAH YaHaPbIr HIMITAYYAIXMAT XMY3343T.

X3p3B [aBCHbl [JaBXaprbiH A33p Oavpnax yc yn HIBYYYIdX VEUWH rafaprbiH
Oavipnansir Tofpyynax Lliaapanaratai ©on [aBCHbl [AaBXaprbir HIBTPIXIYMM3P
HIM3NT LLOOHOT epeMeH Cyaanxk OONHo.

3.8. YynyyH [LaBCHbl OPAbIH XauryysblH OHLUIOM LUMHX Y4aHap Hb XaWryysbiH
TOPOOP XMYHIIH HAMTPYYnaH epemaex Tycam Oyx LOOHOryyA AaBCHbI A33pX YC
aryymncaH ropy3oHTbIr HIBTIPY AABCHbI OMETIA yC AamMyynaar 0a 3H3 Hb allmMrnax
HOXLIMIAT XYHAPYYNA3M. DH3 OYXHWWAT XapranzaH y33X YynyyH [aBCHbI XaWryyna
anb GONOX00P OHOBYTOW LI@GeH TOOHbI LLOOHOr DavpyynaH epemaex, LOOHOMMIH
TyCNaMXTan KepH aBY, reon3vKMAH CyaanraaHbl TycnamxKTamn OyX M3A33/1133 aBCHbI
[lapaa LLOOHOTMIMH amMcpaac ryH XypTan ycaHa xsnbap xatyypaar “noptnaHa-500"
MX M3T MapKUH LLEMEHT33P LLEMEHT3/IX YCHAaC AaBCHbI OMeTUMIAr xaMraangar.

3.9. HeeunH yHIMLWAWIAT GaTanraaxyynaxblH Tyna OpPAblH 3apUM X3CTyYad4
Xanryynbir WYY HapUBYNanTak XMNUCIH Oanx ECTon. HapuiBynan Xummx x3CrmiH
TOO, X3MX33I OPAbIH XaWryyn 3pxmardung SbM3-UiH LUMHX334MATIV 36BNeNaeH
TOAOPXOWMK OPAbIH TEXHWK 3AMAH 3aCTUAH YPbAYMACAH YH3MM3HUA KMLWINT
y3yynanT33p batanraaxyyncaH bGanHa.

I BynrMiH opabiH HapUBYNaH CydancaH xacryyrd 6a ropusoHTyyaan Heeuunr
Gatran (A) 33parnanap, Il GyArvAH opayyabiH HapUABYNaH CydancaH X3Cryyasa
HeeuUmnr boamton (B) 33parnanasp TooLOOX OONOMXKTON.

Il OYyArMiH opayyAblH HapWMBYNaH CyfdancaH X3Cryyad4 XauryymnbiH TOpbIr
BonomxTon (C) 33p3rMMAAUAH HEBUMIAH TOPbIH HATTpanTaln xapblyynaxag 2
LaxMHaac Gararymrasp HArTpyynax Hb 30XWUCTOMW.

HapumBunan XWncaH X3CTYYAUWH HEeUMWH TOOLOOMoNg WHTepnonsuMmnH
apryyabir x3parnax 0Oarraa Toxuonpona, (reoctaTucTik, YpBYY 3alH apra r.Mm.)
XaWryynblH OFTNONbIH HAMTPAN Hb MHTEPMONALMAH OHOBYTOM TOMbEONBIM YHASCIIX3L,
XaHranTTam xaMx33H[ Oavix llaapanaratan. HapuiBunaH cymnaracaH Xacryya Hb
OPAbIH HEBLWMIWH YHACIH X3CTUAT aryyncaH omeTyyamnH xanbap aypc, HGanpnanbix
HEXLNYYAUNH OHUJON, alumrT OypABIPUMH AaBaMraninax YaHapbir TycracaH bawix
ECTON. TUIM X3CTYYA Hb 3XHMI 33MKMHA 0NOOPNOX HEBLMIMH XYP33, XMN 3aar 4oTop
GanpnacaH GarHa. X3p3B XHUMA 33MKMHL 0NOOPNOX00P TONeBNeCeH X3CTyyA Hb
reonorMnH TOITUBIH OHLOMYYA, XYAPWAH YaHap, Yyn-reonoruH Hexuneepee
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OpAbIr BYX3nA Hb Teneemnx Yagaxryn eBepmeL, OHLNOrTon bon Waapanara xaHrax
X3CTYYAMNT ONX TOFTOOH HapWMBYNaH CyAancaH Oawx Wwaapanaratan. HapumsynaH
CyZancaH X3CryyaumnH T00, X3aMX33r Tanbawn Tyc BypT TOLOPXOMAAOT.

HapumBunaH cygancaH Xx3CryyOuMWH reonorn XauryynbiH M3A3307UAT OPAbIH
HUMAMAA  OananbliH - OYArUAT  YHIN3X, XaWryyn XWMX33p COHrOX aBCaH TOHOT
TOXOOPOMX, apra apradnan 6a xanryynbiH Top, TyyHUIA X3103p AypC Hb OPAbIH
reoNOrMNH TOTTUBIH OHLJIOMT TOXMPCOH 3C3XMUM DaTanraaxyynax, opabiH Oycan
X3C3T HEeBL, TOOLOONOX0f, aLUMrnacaH TOOLOOHbI Y3YYA3ATYYA OONOH COPbLNONTHIH
VP LYHMMWH VHIMLWAWAD YHIN3X, OpAbIr OyX3n4 Hb awmrnax Hexuen Gawnonsir
YH3M3X34, x3p3rnargsHs. Onbopnox Oavraa opayydblH XyBbA [33pX 30pUAroop
alWmrnanTbiH Xanuryyn 6a onbopnonTbiH yp AYHr awurnaHxa.

3.10. XawryynblH 6yx mantantyyn OONOH AaBCHbI OVMETUIH rafapryys U3pCaH
VN3PLWIAT OUYMrnan, 3ypar ymnasH bapumrxyyncaH 6amx écton. CopbUNonTbIH Yp
LVHT aHx[ary reoforninH OUYUrNaATN TyNraH XaHaHa.

[laBCHbl [aBXaprbir Anraxgaa XawryynbiH LOOHOTyyAaf Wn3pCcaH Gananbir
XUWWH XapbLyymk cypanHa. KepHWH OWYMrnan Xunxass 3yCaNTsH [3X aluumrT
[laBXaprolH Oavipnan, 3y3aaHbir KapoTaXWH erergentavt XxapblyynaH TOrTOOX
XVIH3. YYHUN TyNL KePHWUIAT eHreT ¢hoTo 3ypraap OapuMTKyyncaH GainHa.

AHxpary GapuMTXyynantbiH YH3H 3eB 0Oanpan 0a 4YaHap Hb CTPYKTYPbIH
3NeMeHTYYANH OPOH 3alH OarpnanbIr 36B TOAOPXOMICOH 3C3X, 3ypar, OyayyBYMIAH
OYPCN3N TIAM3PUAH OUYMII3N Hb OPAblH TE€ONOrMAH  OHLIOTYYATOM TOXMPY
Ganraaraap yHanarasx 6a TyYHWNr rasap 433p Hb AYMLYYIX CaH M3A3X KOMUCC
(M3PraWCaH 3TrdAYYA) XHacaH banHa.

FeONOMMAH  COPbUMONTbIH  YaHap Hb OPAbIH TyXalH X3CTUMH  TeonorniH
TOITOLTON YANAYYNX aBCaH LT (COpbLbIH XWH, AMAMETP TOrTBOPTOW, COPbLIONT
Tacanpaaryn, XaHanTblH COPbLJONT XWMC3H 3C3X) #B LAB Toxupdy Oawraaraap
YHIM3M3H3.

3.11. Byx xauryynblH aWWrnanTbiH ManTanTyyabiH UAPYYACIH AaBC, banranum
[aBCHbl OVET33C COPbLNONT XMNCH Baix. COpbLIONTLIH apra, COpbLbIH MHTEPBASbIH
YPT, COPbLbIH aHXHbl XXWH, COpbL, XOOPOHABIH 3aWr TOLOPXOWIOXA00 OaBCHbI
[,ABXaprbiH 3y3aaH, H3r TOPAWMH HavpnarbiH 33par, AaBCHbI YaHap 6a bavranbg
TapxCaH COPTYYAbIH LUMHX YaHap X M3T aWwurm AaBXaprbiH J0TO04 OyTumMmr
Xaprafi3aH COHroHo. byx MantantaHL WN3pC3H [aBCHbI AaBXaprbir WIPYYICOH
Oyp3H 3y3aaHm Hb COPbLONCOH Oawx. [aBCHbI AaBXapra, AABCHbI AaBXapryymobiH
XOOPOHOX AaBCHbl DML 4Yynyynar, TYYHYN3H LaBCT [aBxaprbir ynnax Oawraa
OONOH xy4mx Oawraa yynyynar MeH agun CopbUNOraoHo. [aBCHbI HampnarbiH
eepunent, boxumpayynard XofbLblH 33prUAT Xapran3aH CopblbIr ye AaBxapraap
Hb ANraH aBax €CTow. Har TepnunnH AaBxapra Laxb COPbLbIH anxMblH ypT Hb 1-2
M, 3y3aaH WXT31 H3MH TOPAVWH Havpnaratay 4aBXaprbliH COPbLbIH anxmbir 3-5 M
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XYPT3N HIM3rAyyn3Xx 60noMxKToM GONOBY AABCHbI [aBXaPrbiH XU 3aarniiH XacarT
COPbLbIH anxmbir HAM3rAyyN3xry. Maw Oara 3y3aaHTar AaBCHbI OMLW YynyynrniH
HUMIH Yeunr anrax OOoNoBCpyynant xumx Oonomxryn 6on T3Ar3punr xamtag
Hb COpbLIOX 0a T3AMdPUMH YYCCaH X3CTUMH Havpnarsir ypbadunaH cyaanHa.
KapoTaxkmmH M3A3317MAr TOOLOX, COPbLbIH aNXMbIH YPTbIr COHFOX Hb YH3H
Maraznantam Oampar.

HyypbIH [aBCHbI OpfblH XyBb[ YB YC, ypar yCbir anb anuHbIr Hb COPbLIOSCOH
VP AYHM3P [OaBXaprbiH [aBCHbl XaTyy OONOH yycMman TeneBT WWMKNX HeXUIUNT
CyanaH Tofopxonnox donomx Oypaasr. [laBctan HyypblH TOX3IrANUNAH CaB ra3apT
BPOeM[CEH LI0OHOrOOC XOPCHMN, WaBpbiH BOMOH YCHbI COPbLTONT XWX HYYpPbIH
TIXIIMANMAH YCT faBxapra 6a Oypanyyammr TOAOPXOWNOX, FOPUMbIH aXMUrnant
XWX YP OYHT Hb aluvrnaHa. MeH TyYHYN3H HyypaHA LyTrax Ganraa ron, ropxumt
yC, MBCTNOrMIH Xanua, [OWWHIYyaaac CopbUIONT XMNCIH BalHa.

XaMruH YH3H 36B Marafinantai yp [lyH erex COpbLUONTbIH apra Hb OyTIaMXK
camTan, apBunaH xaMHINTTIA Ganmx éctor. COpbUNONTIH X3 X3A3H apryyasir
X3P3rN3XA33 T3AM33PUAH YHIH 368 Marafnan, yp AYHMMIAH HapyUMBYNanbIr Xxapran3caH
Oanx Wwaapanaratan. CopbLIONTbIH apryya (KepH, XOBWOH, LIMYMACIH .M.)-bIr
COHrocoH 6on copbl, aBant, GoNoBCPYynanT, COPbUMONTLIH apryyablH YHIH 368
MarafnanblH YH3Nr33r 30XMX apraynan, 3eBnemMXunr 6apumTiaH sByyHa.

CopbUonT, copbl, OONOBCPyynanTaHL —Waapfharfax xefpenmMep  OomnoH
3apAnbir GaracraxbiH TynA COpbL, aBaxX WHTEPBANbIM KAPOTaXMMH 3CBIN LOMUIAH
reoV3KUIAH  (LaxXMnraaH-3CpryyLIninH, KaBUPHOMETPUIAH, AyNaaHbl, ramma-
ramMa, HeMTPOH WOIBXXMMH T.M) CyAanraaHbl M3A3MNUAT alUMIIaH ypbaYMnaH
TOTTOOX Waapanarata. [laBCHbl OpAbIH  CyfdanraaHn reodu3MKUAH - apraap
COPbLYJIONT XWX, TYYHUM Yp AYHT HeeuUWH Toouoonongd awurnaxgaa “MoHron
YNCbIH HyTar O3BCMPUNH X3IMXKIIHL XMIAMAIX LaxunraaH, COPOH30H, rpaBUMETP,
araapblH reoU3MKMAH 3yparnanblH - axnbir FYAU3TMX, TaknarHax 3aaBap”-bir
yaMpanara 6onroHo.

baraHaT epemManervnH LLOOHOr0OC KEePHUMH, XaWryynblH  ManTanTyyaaac
XOBWIOH COPbLIONT XMIMH3.

KepH3ac copbll, aBax[aa TOrTMOS AMAMETPTIN (8-16 MM) KEPHUIAT TIHXMMMINH
[aryy X0€p XyBaax XepeefeH YYCCIH HyHTArniH XaMT COpbLIOX 0a XapuH XXMXMr
LVAMETPTIM KepHUUT BYX3n[ Hb COPbLOHL XaMaapyyHa. ©ep eep rapl, saraatau
WWHX YaHapTam KEPHWMI TyC Tycafl Hb COPbLIOHO. X3P3B KepH 3BA3PY byTapcaH
Bon Byx MaTepuanbir COPbLOHA Xamaapyynax X3parTan. XauryynbiH Mantantaac
aBax XOBWJIOH COPbLbIH ANAMETP MX3BYM3H 5X3 cM Banx B6a MNT Har TepamiiH byc
[ABCHbI  XyBbA, 3H3 XaMx33r 5x10 cM xypTan mxacrak 6onHo. Cyyasp A3X araapbiH
TeMnepatyp +35 - +40° ux Gawiraa 3yHbl yavMpang TancXUNTbIH YC aryyncaH 3pasc
OyXU LABCHbBI COPbLBIT XyBaax, OMYMII3N YMAAIX aXbir 3aaBas epes, TacanraaHg
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MYLSTIIX X3P3rTIN.

[laBCHbI 3pACYYA acap MX YMWM TaTaX amapxaH XyBMPY eepunergmer yyuvp
epemManer yymbliH ManTanT oyyccaHbl Aapyna 60rMHO XyraluaaHm A33XI3N0T XMACIH
Danx. ©OHOep YMnAr TaTaar AaBCHyya (KapHannuT, ouiodut) 6a amapxaH XyBupY
3aflapaar 4aBcyyn (KanHWT, naHroerHuT)-bir naaraap (napadwviH) Oypax 3CBaN
OUTYYMXIIIATIN LUMM3H CaBaHA XMW COPYYH rasap xafranHa. CUbBUMHUT 3CB3N
YyNyyH [aBCHbI COPbLbIT WWHXUAM3HL 6rex XypTan MonvaTUAWH YyTaHL, XWX
xagranx 0osnHo.

3.12. laBCTam HyypbIH COPbLIONTHIM HYYPbIH FaAAPrbIr XUrm OypXcaH Topnonoop
YCHbI SIH3 OYPUMH TYHT3M X3CrMir OypaH XaMaapyynaH rMapPOXMMUAH COPbLIONT
XWWI3 apraynanaap aBaxaac rafiHa YCHbl FYHUM XIMXUITUNT XaMmT XWX OaiHa.
CopbLONTOHA SIH3 OYPUWH Hampnaratai yB yC, ypar YCHbl TepnyyL OypsH
XampargacaH 6anx ectort. HyypblH 3priiH OYCMIMH OMPOLLOOX X3CIMT COPbLIONTbIH
TOPbIr HATTPYYyflaxaaC ragHa UyTran rofblH afar, Hyypaac TacnarfcaH >XUXMr
TOrTOONYYL COPbLIIOrACOH BarHa.

bara 3y3aaHTan (1 M XypTan) ypar yCHbl JaBXaprbiH COPbLIONTOHA, ypar YCHbI
XYPUMTAaMbIH TOB L3M33C aBCaH H3M COpbL, XaHranTTan. Ypar yCHbl AaBXaprbiH
3y3aaH WX 60N A33PX COPbLIOOC rafHa ypar YCHbl F'yHUIA X3Cra3c (ypar ycHbl ynnax
ragapra 6a HyypbiH époonooc a33w 10-20 CM-T) COPbLIONT XWIAH3. Ypar yCHbl
COpbLbIH OapUMTXyynanTaHg, copbl, aBCaH USrMWH Oanpnan, COpbLONT XMMCIH
rVH, Cap, egep, uar, ypar ycHbl TemnepaTyp 6a HArTbIr TOLOPXOWIOH BUMYMX33C
rafiHa ypar ycaHg TyHafjac yycd 0OarBan TyHagacblH X3MX33, TOLOPXOMNONT
33prunr TycracaH GalnHa. Ypar yCHbl COPbLIOATHIM TyCrannaH 30XMOH OyT33CaH
30pWyNanTbiH COPbL, aBarYnnH TycnamXTanraap rymudTraH3. 3apyM TOXMONZONA
X3T XaHaCaH ypar yCHbl XagranantbiH fBUAA YypLUMNTaap LUMH33P TyHadac yycH
CaBHbl €poona TyHafar. MnM33C ypar yCHbl COPbLIOX YeunH BOMOH LWWMHXMAT3
XVINX YEUH TeneB OananyyabiH XapbllyyncaH TOAOPXOUONTLIM 8rex X3parTau.

3.13. LaBCHbI TancT XOOPOHAbIH ypar YCHbl COPbLUIONTLIN epeMAasier LyycCaHbl
[lapaa LOOHOIT WaBXanT XWX apraynanaap aBaar. JH3XyYy COpbLIOATHIF ypar yC
aryyncaH YynyynruvH ye AaBxapryyaaac Togopxon anxmaap (1-2 M) ypar ycHbl
yHOApra, Y4ynyynruiH WyypanaTUAH UTF3NLYYP, ypar YCHbl Hanpnarbir TOLOPXOUIOX
30pumnroop xnaar. CopbLOATLIF epeManerniH L 6onoH epemaner fyyccaHbi
[lapaa TOLOPXOW XyralaaH ypar YCHbl Havpnara TOrTBOPXKCOH HexXUeng Xunasr.
[laBcTam HyypyyLblH €pOo0nibiH Nar WaBpblH A0OP FoNAyy OpLUVX banaar fapantram
ycaap AaBCHbI DOMOH ypar yCHbl XypyrMTaan BoxMpaoxooC COPTUMMK COPbLIONTHIF
TAAMPUAH VEUNT OFTIIOX00C BMHO XMMCIH Dawix Waapanaratai. Ypar yCHbl Copbly
OyXaHA TyyHM TeMnepaTyp OONOH HArTbIF Topopxowmk banHa. TemnepaTtypbir
COpbL, aBCaH MYHA Hb X3MXMX TOLOPXOMMHO. XapWH ypar YCHbl HATTbIM COpbLY
aBCaH T3P MeYuA, LOOHOTMWH A3Pra4 WYYL XIMXMX X3P3rTant. YUMp Hb X3T XaHacaH
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ypar yCHbl TemMnepaTypbiH 66p4Nentesc TYYHUW aHXZard HAr™ MeH eepunergex
©0noOMXTON. [JaBCHbI TANCT XOOPOHLBIH ypar YCHbl [aBXaprbir Cyanaxaaa LaBCHb
LN MeXNervnH Hyx cyB3pxar Gananbir MeH TOA0PXOMIOX X3P3rT3N.

3.14. TapapryyruiH OONOH TancT XOOPOHAbIH ypar yCbir yoaaH Xaaranax,
T33B3PMAX, TemnepaTypbiH Oyypantaac MUPaOUAMT, MarHWMH [daBC, COOf,
rnaybeput 33par TyHagackaar. MeH 3apuM TOXMONAONL yAaaH XaarancHaac ypar
YCHbI COPbLIOHA, IH3 OYpPWIMH HAMTTan AABCHbI TOPMYYA33C TOFTCOH Ve AaBXapryyn
yycy anrapgar. Mmasc ypar ycHbl COpbLOHA WWHXMAT XWX, HAMTbIM LaBTaH
XAMXMXMAH BMHE CaiTap XyTrax, CaBHbl €poonf OyycaH TyHadackir OypaH xannTan
Byn33Ccrax xaparman 6onHo. MinmA ypar yCHbI COpbLbIT Lar anfanryi LMHXUAMR3H
UNrax 0anx XaparTan.

3.15. HyypbiH ra3pbliH A0OpX OOMOH rafaprbiH ycaap TIKIIMOIX HEXLIMAT
Cyanax 30punroop ragapryyruinH 6O0H ryHU ycHaac MapOXMMUIAH COPbLONTLIT
apradnanbid aaryy aByynHa. HyypaHz LyTrax 0airaa 6anHrbiH ypcranTa TOMOOXOH
rofnyyablH YCHbI MMAPOXVMUIAH Cydanraar TOAOPXOW Xyralaaraap TOrTMOJ XMIAX
Ganx Laapanaratain 6on Typ 3yypblH ypcauyyad, XWXKWUT TOPXUAH TMAPOXUMUIAH
cymanraar Har ypaa XumcoeH Oavixap 6onHo. CoOpbUMONTHIN FOMbIH LYyTranbiH aaar
©OMOH AyHA, [334 X3CTYYA33C XM, OarpnacaH Topnonoop aByynHa. CopbLbiH TOO
30-aaC L@eHryn Gamx x3parmait. [a3pbiH AOOPX YCHbI COPbLTONTBIF FYHWUIA YCHbI
ypCaLblH X3C3rT BanpnyynaH HIBTIPCIH LWypd, LOOHONYYAaac ryHUIA yC aryynca
AaBXaproiH Cyaanraa Xuixaa 00NMOH MYHWIA YCHbI TOPUMbIH @XUINanT XUAX ABLAJ
aBHa.

3.16. HyypblH €poonblH nar waBpaap Mx3a GOXMPACOH ypar YCHbI CyaanraaHbl
ABLAA Nar LWaBapT aryynaracaH opraHuk martepvanaac YyCeaTam, rongdyy MetaHaac
TOTTCOH HaMpnarataln XWiH snrapant ux 0anx Hb LEeHryn ToXMonmamor. JH3
TOXMONAONT MBH XMIH COPbLONTBLIN TOFTCOH apradnanbiH faryy X1ncaH OarHa.

3.17. [aBCHbl YHOC3H TOPMAYYAUWT TOFTOOXOL X3P3rN3C3H apra, apravnan Tyc
Oypumr OONOH COPbLONTLIH YaHap, YHIH 368 DanaNbIr GanHra xsHax Oawx.

AWNIT OaBXaprblH XM 3aarvinH TOrTOONTbIH HanaBapTan Ganaan, reonornn
TOTTUbIH 3NEMEHTYYAUNH TyXalH COpbl, aBCaH rasap, aBCaH AKUNH XIMXKIIHUM
TOrTBOPTOM Banaan, copblblH OOAMT XWH, COHTOX aBCaH XOBWIbIH OT/ION 3CB3
KepHui rapty (4ynyynruinH HArTsiH eepunentuiar Tootoxod +10-20 %-vac unyyryi
X3n030133N1311) BOAMT AMAMETPTIN ToxmMpy Danraar Tyxan OypT Hb Wanrax bawx.

KepHUIH A3KN3NTUNE WanraxbiH Tyna epeMANervinH sBLaf, yraanrbiH WUHMHA
[aBC yycy Oavraa Heneer TOLOPXOWMMOX, KEPHWI rapu, sH3 Oyp Oomx OGawraar
TyXalH [aBCHbl YYCanTbir WWHXI3H Y33 yycy Oanraa OypanmsxyyHWi aryynrsir
XapbllyynaH y33X AyHOaX aryynraap Hb wyyn Oyc YHIAM3 XX X3parTan.

KepHWUMH COPbAONTBIH XAHANTBIF XHANTbIH 30pWynanTaap H3BTIPCIH YYNbIH
ManTanTblH XOBWOH, LWMNYpPbIH G60NOH 666H COPbUMONTLIH VP AVH, MBH TYYHYI3H



AWNrT ManTManbiH 6asinar, OpAblH HEBUMIH aHrUAIbIr

157
[laBCHbI OpA0A X3P3arnax apravmsicaH 3eB1eMX

LLOOHOTVH KapOTaXWUH Yp AYHTIV XapblyynaH OaTtanraaxyynmar.

Onbopnox barraa opLblH AaBCHbI HEBL, aLMIT OYPABIPUMH aryynreir GaraHat
epeMANer, YyNnbiH ManTanTtaap (maBxapryyablH 3CB3N Heel, 0omonTbiH OoKT)
TOTTOOCOH Y3YYA3ATYYATIN XapbLyymk y33K Banx. XaHaNTblH COPbLbIH XAMX33 Hb
CTaTUCTVIK BONOBCPYYNANT XMx3g 6onoH GarHrbIH (crcTemTan) anpaa barraa 3Cax
Tanaap YHA3CN3ATAN AYTHINT rapraxafd, MeH Luaapafaratan TOXVMOMA0NS X3P3rnax
3aCBapbIH UTMALYYPUNT YHAICNIX3, XaHranTTan banx ectou.

3.18. Copbl, GonoBcpyynantbir opg, Tyc OypT 3opuynaH Q=kd? TombEoroop
GonoBcpyyncaH GyayyBYMIAH Aaryy rynuaTraHa. Copbl, GONOBCPYYNanTaHm X3parniax
WTrANLYYP K-WIAH yTra Hb [aBCHbl OpAoA Mx3Bunm3H 0.1-131 TaHUYY Oawpgar.
OMNOH 3pA3CT Kanu-MarHUMH AaBCYYAblH XyBMPaMTrald Halpnara 3CB3S [aBCaHA
boxmpayynard xonbublH aryynratan 6on k = 0.2 bangar.

CopbLi, 6ONoBCpyyNanTbiH 36BLU6OPOrAeX OYaYYBY 0a K - UTMMLYYP UKW TECT3N
OPAYYAbIH Y3YYNINT33p, 3CB3N TYPWWNTbIH Cydanraaraap XsHardax Oatnaraca
Banx écton. CopblLbir oNoBCpyynaxaaa AaBCHbl SPACUNH COHMOCOH Xasraan 3CBaN
Doxmp AaBChIr Xacax apryyabir alwmnrnax Waapanaratan.

3.19. boxmpayynard xonbll, raprax OyT3rasxyyHUA YaHapT X3PX3H Hemneenex,
VHOCOH OONOH faranfax, alwwrT OypaB3IPYYAUWH YWNOBIPUAH a4 XonboranbiH
YHINIM3 erexuinH Tyng AaBCHbl XUMUAH 00NoH BOAMCHIH Harmpnarbir OYpaH AyypaH
cyonax waapanaratan. CopbLOHA TOAOPXOMOraoxX Oy Oyx OypaBIpUIAH aryynrsir
ypbAuvnaH O3ATMC3H  yNCbIH  CTaHAAPTbIH 3CBIN  GatnaracaH nabopaTopuiH
apryynaap TOLOPXOWITHO.

Yanosapnanuid  (KCl) aryynratan kanu 0a  Kanu-MarHWiAH [OaBCHbI  Oyx
copbloHn Mg?*, Ca*", SO*, CI, yC, YWWr LIMHM3X YafBap, TanCTKMNTbIH YC,
yCaH yn yycax GOnoH xy4ung yn yycax yAmranviAr ToQopXomiHo. YynyyH AaBc
0a cynbatnar HaTpuiH AaBcHbI Oyx copbuoHa Na*, Ca*, Mg*, SO,%, CI, H,O
Oa naBCHbI 30pMynanTaac XxaMaapaH ycaHa Vi yycax ynosrasn OonoH Xyuwung vi
yycax ynasranuir togopxonnHo. Na+ aryynrsir TOOLOONOX apraap TOLOPXOVNAOT.
HaTpUnH WWHXWNM3I 4ennH GOTOMETPUNH apraap XMMX Hb 3yUTIN.

YynyyH AaBC, Kanu, MarHUH OaBCHbI OPAOL C032 ~ Da HCO, ~ -VINH aryynrbir
OYN3rYMNCIH COPbLIOHA, XapWH HATPUAH CynbtaT ba GanranuinH cooflbiH Opaof
Byx copbuoHp TopopxonnHo. CoopwiH oppon Na*, K*, Ca**, Mg*, SO, CI,
H,O GonoH ycam yn yycax yngsrasn, Xy4ung ya yycax ynasrasn To40pXONIHO.
HascoHuT aryyncaH 6a paBconuTTON Hynyynriad ALO, aryynrbir ycaH TaTantbiH
apraap, ycaHz O0oNoH Xy4ung yA yycax YAa3radInMnr TOLOPXOWaHO. XypL, Tof eHre
ery barraa 0onoH Mal Mx BOXMPACOH AABCHbI A33XMHI TOMEP TOAOPXONION.

OpraHuk 60AMCbIH XONbLTOW AABCHbI AaBXaprag, OUTYMXMUATLIF TOAOPXOMIHO.

[33p pypbAcaH dNeMeHTYYA3IC rafHa  OynardwncaH  CopbUOHA  A33PX
3M1eMeHTYYA33C ragHa bpom, bop, NUTWIH aryynra, KapHanauT aryyncaH yynyynart
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pyouaM, UE3NAH aryynrbir TOLOPXOVNAOT.

HyypbIH AaBCcHbI 6oMOH ypar (yB) ycHbI Oyx TepnminH copbuoHa Nat, K+, Ca?t,
Mg?**, SO,*, CO.%, HCO,, CI, H,0, yn yycax ynaaranyya, Br aryynrsir TonopxonsHo.
MeH 3apum copbloHg Fe, CaCO,, MgCO, aryynra TOAOPXOMAHO. HyypbiH nar
WaBpPbIH COPbLOHA, Aaxb Oyx OypaBap 0a HAAAYYAMNIT TOLOPXOMMOXbIH 33P3rL33
LIABPbIF IMYNArIHMIA (DanbHEONOrniiH) 30pKynanTaap alimrnax 0omnox, 3CIXMIAT

TorToox 3opunroop Fe,0,, S aryynra ToAOPXONIOX WHXMUNTS3 XUMH3.

3apvIM [1aBCHbI Tepen OOMOoH ypar ycaHa Aaranfax awurt OypaBIpUAr cyanax
3opunroop Br, B, Li 6onoH bycan GypaBap TOAOPXOMAOX WMHXMAM3I CNEKTPUMH
apraap xumx 6onHo. Ypar (yB) yCHbI ONOH TOOHbI COPbLbIH XyBbJ, MMAPOXMMUIAH
WAHXUAIIT X33PUMH HEXUONT XWX, ron OypaBIPYYAMMH aryynrsir ypbadmnaH
TOFTOOX aprbir X3P3rN3X Hb YH3T3M NabOPaTOPUMH LUMHXMATIIHUI aprbir Leenex
DONOMXMIAT 0NroAor OONOXbIM aHXaapax X3P3rTan.

JaBCHbl  XUMWWH  WMHXWAM3T WOHbI TenBeep XWX [OaBCHbl HaWpnarag
WWMKYYA3H NPOLEHTOOP TOOLLOONIHO. 3apUM OfIOH 3PACVMH Havpnaratan AaBCTau
OpAbIH XyBbA, AABCHbI 3PA3CI3 HaMpnarbiH OyP3NAdXYYHUIT TOrTOOCOH OaitHa.
Ypar yCHbl  XMMWUIH WWHXWAM3M MOHbI TONBOOP XMMX33C ragHa TyYHUM VP OyHT
YCHbI TMAPOXMMUH FOPUMbIH YHIAM3HA, almrnaxaap 6on yp AyHr Hb Monuvop,
3CB3A MI/N, /N F3X 33P3r HINKI3P MN3PXUMNH.

3.20. Bynar4mMncaH CopbLbIr MXKMA TYBLUHWA HYHTArNanTTal X3cryyassc, VXun
XWHT3Mr3p, epaniH CopblbH AyOnMKataac, XauryynbiH OFTNONYYAbIH Yyn3Bap
X3C3r, Har TepnuinH Byc AaBcTam X3CryyaunH Tepen Tyc Byp33C COHroX COPbLIOMHO.
3y3aaH WXTdW, HIM TOPAMWH HavpnaraTal AaBCHbl [aBXaprbiH OYN3rYMncaH
COpbLbIH MHTEPBaNbIH YPT Hb AABXAPrblH 3y3aaHTal AYMLSX, COPbUbIH XMH Hb
TyXaWH COpbLbIH YPTTaN NPONOPUMOHaNb Xxapbliaatan banHa.

EpaniH copbLyyabIr OYN3rYnncaH copbLyyaad HIMTrX 3apumM Hb OyNarynncaH
COpbLbIH HAWT TOO, TYYHYN3H TOXMOMAON TyC OYpPT TOROPXOUMOrACOH BYPaNAIXyYH
X3CTYYAUVH WWHX YaHap, YNABIPNNUMH Waapanaras YHAICSH).

3.21. CopblUyyAblH LUMHXWAM3HUMA YaHapbIr TOFTMON XHAX, XAHANTbIH yp
AVHIYYOWAD Uar Tyxald Hb 30XMX apradnanbiH fgaryy OonoBcpyynax 3annwiryi
waapanarata. CopbLyyabiH WMHXNAMIHWA reonorviH XaHanTbir nabopaTopumnH
WWHXWAM3HWA  XSHANTaaC  XaMaapaxrymrasp  OPAblH  XaWryynbiH — Typwua
X3P3MKYYNI3X Hb 4Yyxan. XsHantaHg Oyx yHACSH Oa parangax OypaBap OonoH
Doxvpayynary XonbLyyabiH LUMHXUAM3HWMA VP AYHT XaMpyynHa. JlabopatopuiiH
YaHapblH XsHaNTaH OaTanraat aryynratan, rapan VYCIUMH MPYUAr33TIN CTaHaapT
copbl, 6a x00COH Dytoy OnaHK copbl, OONOH AYOAMKAT COpPbLYYAbIr alUWrnaHa.
TyxaH AaBCHbI Tepen Tyc Oypasp OaTanraat aryynratai CTaHOapT COpbLyyAbIr
O3NTr3X34 ONOH YNCad UTMMX3MACH NabopaTopuyabIr almnrnaxa.
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3.22. ToxmonafiblH (caHamcapryy) angaaHbl X3MX33I TOITOOXbIH  Tyng
LMHXWAC3H CopbLyYablH AyOnukaTaac aBCaH XsHaNTbIH COpbLyyAand HyyuancaH
Jlyraap ery, YHACOH LUMHXMAT3M Hb XMIACIH NabopaTopua, ery LWUHXYYN3H A0TOO0A,
XAHANTBIT XVIH3.

BanHrbiH  (CcTeMTa) anmaar WApYYK YHIMIXWIAH Ty rafaaf XsHanTbir
3px Oyxui eep nabopatopua XMWNMaH3. [agaad XSHaNTbIH WWMHXWUAM3HA YHACH
WWHXMUAMS XMINCIH NabopaTtopunp xafranaraax 6anraa 6a [otoon XsaHanT XUACIH
copbLyyablH Aybnmkathir narasHa. Cypamk Oanraa copbLyyaTan TeCTav Hamphnara
Oyxui CTaHOapT copblyyn Oanraa TOXWONAONL rafaaf XsHaNTbir CTaHOapT
COpbLYYAbIH WNMPMICH Ayraapaap LWWHXWUAMS XUANMX XK Oairaa epamiH
CopbLyyablH AOTOp OarunaH opyymk YHACIH WWHXWAMI XUNCIH NabopaTopumH
WWHXWUAM3HA ery X3p3rKyYaA3r aprbir X3p3rnaH3.

Jlotoon 0a rafaaf xaHantag Mnraax Ganraa copbLyyn Hb OpAblH AABCHbI Oyx
TOPNYYA, aryynrbiH OYNryyanAr Teneemnk Yaaax xaMx3sH[ 0anx ecton. LLInHXnyymx
Ganraa OypaBIPYYAMAH 6HLBP, X3T 8HAeP aryynra erceH Oyx copblyyaan 40TO0q
XSHANTbIM 3aaBasl XUANMH3.

3.23. [lotoon 6a ragaad XsHaMTbiH X3MX33 Hb WWHXWAM XUATACH ye waT
Oypa3p (ynmpan, xaraC Xun r.Mm.) aryynrbiH Oynar Oyp3sp, T3OHUIr Teneenex
X3MX33H[, OalrHa. AryynrbiH OyNryyAMAr anraxaaa HeeuUnnH TOOLOONONL, X3PIriax
XULLKAT y3yynanTyya Oyoy 3axbiH 63 YMAABIPMIAWAH XaMrMMH Oara aryynrbiH
Laapanarbir TOOUOH Y3H3. LLUuHxnyymk 0Gairaa copblblH TOO Maw WX (kKung
2000, TyyH33C UX) BOM XSHANTbIH WWHXWAM3HA, TSAHUA 5 %-Tal TOHLSX TOOHbI
COpbUbIT MNM3H3. AryynrbiH Oynar Oyp33p A33px33C Oara TOOHbI COPbLYYAbIr
LMHXITYYACIH OON XSIHANTBIH Xyrauaaxa 6ynar Tyc 6ypac 30-aac Oararyi TOOHbI
XAHANTBIH LUXHXMUAM XUANMIHS.

3.24. AryynrbiH Gynar Tyc Bypasp portoon 0a rafaaf XfHanTbiH M3A33MNUNH
OonoBCpyynanTbir TOLOPXOW AaBTamxTanraap (ynvpan, xarac Xum, Xunp)
LWMHXWUNTIHAN Tepen 6a YHACIH LUMHXMAMI XMAC3H Nabopatopu Tyc Oypasp
XWINH3. CTaHAAPT COPbUbIH WWHXMAMIHUMA Yp AYHI3P rapcaH CUCTEMT3M anfaaHb
YHIAM3 LWMHXUAM3HUA ererfinimH CTaTncTuk BonoBCpyynanT Xumx apradnanbiH
Laryy XWUnH3.

[loToof XSIHANTbIH yp [IYHr3p TOLOPXOMIOMACOH TOXWMOMAbIH (XapbUaHrym
AYHOAX KBagpaT) anfjaa Hb XycHIrm 3.11-4 3aacaH X3MX33HI3C X3TPIX ECryi.
X3T3pC3H TOXMONAONA, TyXaWH aryynrbiH OYArMAH YHOCH WMHXUNM3HWUA yp AYH
OOMOH TyxanH NabopPaTOPWIMH Yr LUMHXMNTIIM XMNCIH XyralaaHbl Oyx copbLYyyAbIH
WWHXWUAM3HAN VP OYHT XYYUHTYL TOOLOX COPbLYYAbIH WUHXWAM3T AOTOOA
XSHANTTaN XaMT AAXUH XMAHI. YHACIH LWMHXUAM3I XMNCIH nabopaTtopy Hb anaaa
rapcaH WanTraaHbr Tanndapnax, TyYHUWAr apuirax Tanaap 30XuMx apra Xamx33
aBax eCTou.



m ALNrT ManTManbiH 6asnar, OPAblH HEBUWIH aHMUAbIT
[laBCHbI OpA0A X3P3arnax apravmsicaH 3eBneMX

3.25. Tapgaan xsHanTbiH NabOPATOPUIAH LUMHXWAM3HUA Yp AYHI3P YHACH
0a XAHaNT XMMACIH NabopPaATOPUyAbIH WMHXUATIHA Yp LYHTYYAUAH XOOPOHL
BalHrbIH UX 36p66 WNP3X TOXMONLONA apOWUTPbIH XAHANTBIH LWWHXMAMM OfOH
YACbIH TYBLUMHA MarafflaH WTMAMXKIIMACIH XSHANTbIH nabopaTtopua XWUANTaH3.
ApOWTPbIH XSIHANTBIH LUMHXMAM3M XMINrXA33 nabopatopu xagranarfax bavraa
AyonuKaT, rafaag XaHanTbiH WAHXUAMIHUA COpbLYYAbIH Aybnukatan (3annwryi
TOXMONZOND, WWHXWAT  XUACH  COPbLbIH  YAA3MA3N)  XWANTAH3.  XAHanNTbiH
WWHXUNI3r3p OarHrbIH anfaa WXTdM rapcaH TOXWONZONA aryynrbiH Oynar Tyc
Oyp33c 30-40 copblUbIr AaxmMH WMHXNYYAHI. LLnHXUX Ganraa copbLTON MKW
TOCT3N Hampnara Oyxui CTaHAApT copbl, BarBan T3AMIPUNT TycravnaH LWMdpPRax
apOUTPbIH XIHANTBIH LUMHXUAM3HA ABYYNax COPbLYATaN XaMT WUHXINYYX 6onHo.
CraHpapT copbl, TyC Bypasp xaHaNTbiH 10-15 WKMHXWAM3 XMUCIH Banx ECTOW.
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ApOUTPbIH XSHANTBIH Yp AYHM3p OanHrbIH anfaatan Oavraa Hb GatnargBan
TYYHWW LWanTraaHbIr O TOTTOOH, apuirax apra XamMx3s3 aBaxfaa CopblblH Oynar
TyC Oyp33p COPbLYYABIr aBY AAXMH LUMHXIYY3X, TyXalH yed YHACIH nabopatopua
XVAMACH OyX WWHXMAMIHUA Yp AYHT XYYUMHTYAA TOOLOX, 3CB3M YP AYHMMMNH
Y3YVI3NT34  30XMX 3aCBapblH  WTMINLYYPUAT  X3P3MNI3X  3amaap  LWXMABIPI3BIN
30XMHO. APOWTPbLIH XAHANTIYMM3P 3aCBAPbIH UTMAALLYYP X3IP3rN3XMMIT XOPUMIOHO.

3.26. Copbl, aBant, GOMNOBCPYYNANT, LUMHXMAMIHUA XSHANTbIH P AYHr33p
[ABCT [aBXapryyfblH OFTNONyyAblr snraxag OOMOH TIAMIPUMH Y3YYN3NTYYAMNT
TOLOPXOMNOXO[, rapcaH barx 6onox anpaar YHINCH Banx XaparTan.

3.27 [aBCHbl 333XYYH XMH 0a YWMWATWMWA Hb OPAbIH HEBLMAT TOOLOOMOXO4
alwmrnagar ron  y3yynanTyyouiH TooHh OarTmar Gereef T3Ar3punr  OpAbIH
GanranminH 6oNoH YNABIPAINNIAH (TEXHONOTMIH) TePen, XULIMIAH OyC faBxapra,
[laBCHbI Tepen, copT BypT TOrTOOCOH Barx ECTon.

I33XYYH XMHr NabopaTopuiiH apraap TOAOPXOWNOXbIH Tyna Tepen TyC
Oyp3ac xamrumH Baragaa 10-20 wupxar 433K aBHa. [aBC Hb ycaHAa yychar yy4vp
COPbUbIH TMAPOCTATUK XUHAINTIHL KEPOCUH X3P3rMdA3r. D33XYYH XUH OOonoH
YMNMIIMA TOLOPXOWACOH [33XKYYAS4 MUHepanoruiH 0a yHACOH OypaBapyyaMnH
WWHXMAMHYYL XMATACH Banx eécton. Kanu, MarHuiH Aaec, GanranvinH coofblH
HEOUMH TOOLLOOHA, 333MXYYHWUN XWUHM X3P3rN3X433 3apvM Kanu, MarHu, coom,
CynbdaTblH 3pA3C OOAMCHIH 333MXYYH XMH Oa aryynrbiH Xxamaapibir Xapran3aH
TOOLOX Llaapaiaratan.

I331XYYH XMHI TOLOPXOWOX Oyx yin axunnaraar ([33X COHFOMT, X3MXWIT,
XWUHN3NT, TOOLOOMON) CUCTEMTINMIP XsHAX LWaapanaratan. Yynyynar 6a faBCHbl
333/XYYH KVHT HAMTbIH raMMa-raMma KapoTaxXuH ereraneep MeH Tortoox 00sHo.

3.28. [aBcHbl XWMUAH OONOH 3pACMWH  Hampnara, CTPYKTYp-TEKCTYpbIH
OHLIOTYYA, UMK LUMHX YaHaPYYLbIr MUHEPaNor1inH, MUHepanoru-neTporpadbix,
DUVKWMIAH, XUMUAH OOnMoH Oycap apryyaaap CymancHel yp [AyHL AaBCHb
GanranuinH Tepnyyannr TOrTooX, AaBCHbI YANABIPNNNIAH (TEXHONOTWIAH) Tepnyya,
T3AM3PUMH  XapbLaar TOLOPXOWNOH, Oasbkyynax, 3CB3n AaxuH ©OonoBcpyynax
apryyapir ypba4mnnaH TeceenceH barHa. SpAcyyanuiH BUYNIISAMAT AABCHbI 3pA3C
Oyp33p XWMWX33C rafHa T3AM3PUAH TapxanT, OavpLUbiH XapblLaar TOAOPXOWUNX,
TOO X3MX33HUM Tanaap YH3Nr3 erceH HanHa.

HyypblH AaBCHbl OPAblH 3PACYYAUAH ©ep XO0OPOHAbIH OONOH AaBCHbI OyC
3PACYYATIN YYCraX XOonboO XaMaapnbir TOTTOX, AaBCHbl TancT MexneryyauiH
X3MX33, YpranTbiH OOMOH XaM yprantbiH Tenes Oanabir TOAOPXOWX, TIAr3PUIAH
yyccaH, Oycap apacasp TyparacoH 6anaan 6onoH XminH 6a LUMHMH 0POM aryynanTbiH
Tanaap OvuMrnaX Xx3parmn. [aBcHbl YWNABIPAAUNH (TEXHONOMMIAH) Tepen Oa
COPTbIH 3LUCUIH YHIMMI3M TEXHONOMMIAH COPbLMONTBIH VP [YHr3p erHe.
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ﬂ,epeB. [aBcHbI TEXHONMOTUIMH LUMHX YaHapblH cygasnraa

4.1, YynyyH 1aBC, HyypbliH [aBcC, ypar (yB) YCHbI TEXHONMOMMWH Cymdanraar
ronayy nabopaTtopunH OOMOH XaraC YWNABIPAAMAH HeXUeng Xumpar. YynyyH
LABCHbI OPAbIH XauryynblH epemManereep rapcaH KepHu COpbLIONTOOP AABCHbI
TEXHONMOMMIH LUMHX YaHapbIr Xarac YMAB3PNNUAH HOXLONS CyAnaH TOLOPXONI0X
X3MX3I3HMIA MaTepuan rapraH aBaxag XyHOP3NTaW Oanpartand ysngax [LaBCHbI
TEXHOMOrWH Cyfanraar ronayy nabopaTopuinH TeXHONOMMIAH CyAanraaHbl TyBLUWHL
Xvnpar OanHa. Xarac YWNABIPMMWAH TYBLUMHL TEXHOMOMWMH LUMHX YaHapblH
Cyfanraa XWMC3H xapblyymx Gonoxyny Typwnara Gavraa 6on TyyHUA yp LyHT
nabopaTopuiH TypluMnTaap OatanraaxyyncHbl YHACIH A33p aANITraH aBY Xapariax
bonHo. Onbopnoxoop Tenesnex Oanraa AaBCHbI OPAbIH IPACUAH TYYXWIA 30 Hb
[AaBCHbl CTaHAAPT Waapanaryys, X3parnax TeXHWKUAH Hexuneec 3pc eep Oanraa
Oereepn AaBCHbI IPACUNH TYYXUM SOMIAT X3P3MN3X Tanaap YMNAB3IPAAUNH TypLunara
Banxryn TOXMONAONL TEXHOMOMMIAH TYPLUMATLIN ONOOPAOrY, X3P3riary TanyyablH
XamTpaH OONOBCPYyNCaH Tycrav XeTenoepuinH aaryy sByynHa.

TexXHONOrMH TypLUMNTaHL, 30pWyNCaH COPbLIONTBLIM “AWNIT ManTManbiH OpAbIH
TEXHONMOTMH COPbLTONT XWX aprayvncaH 3eBnemMx”-uiH faryy sByynHa. JH3
TOPNH 36BNOMX OONoBCpyynargaaryn toxmonaong bycag yncbiH aavn YaHapbiH
36BNOMX, Tyxannodan, OXY-biH “TBepable nonesHble WUCKOMaemble M ropHble
nopofbl. TexHonorn4eckoe onpoboBaHKMe B MPOLLECce reosoropa3BefodHbiX padoT,
1998"-mKr X3parnax OONOMXKTOMN.

4.2. [1aBCHbl TEXHOMOMUMH TYPLUMITAHA, 30pWy/aH aBCaH COpbL, Hb Teneenex
YagBapbir Oyp3H XaHracaH, eepeep x3n031 XWMWAH Havpnara 6a 3pm3cnar
OYPINIdXYYH, CTPYKTYP, TEKCTYPbIH OHLION, (U3UK MexaHUKUH OonoH Oycan
WWMHX YaHapyyd, YHOACOH Oa paranpax OypAB3PYYAMMH  AyHOAX aryynra,
Boxmpayynary XonbUblH X3MX33 33P3r Y3YYA3T33P33 HUWAT OpAbiH OONOH AaBCHBI
VHOC3H [aBxapryyf, OaBCHbI Tepnyya (4ynyyH OaBC, HYYpbIH AABC, ypar yc, yB
YCHbI)-UAH MOH y3YYN3NTyYAT3M afunn YaHapbiH COpbL, Oalnx WaapAanaratan.

4.3. byx TOpAUAH AaBCHbl TEXHOMOMMIH Tepen Ba COPTYYabIr aHTMMX, ANraxbiH
TYNA TEXHOMOTWMMH 3yparfan xux O0nHO. TexHOMoruiH 3yparnanbiH TOPbIH
HAMTPaNbIr AABCHbI AaBXapryyd, T3AM3pUAH TepAYYAUMH OPOH 3arHA, TacanfaH
GanpnacaH 6arpnan 6a papaannaac xamaapyynaH COHroHo. OpAof TeXHOMOrUIH
3yparnan Xurx axmbir MeH XOn0orgox aprayviacaH 3eBAeMXUUr BapumTnaH
ABYynax Lllaapanaratan. DH3 TOPAUWH axIblH 36BN6eMX OO0NoBCpyynarmaarym
HeXLeNA TYYHT3M agun TeceeTsit 3eBnemMx bonox OXY-biH “TBepable monesHble
MCKOMaeMble 1 ropHble nopofsl. [eonoro-TexHonornyeckoe KapTupoBaHue, 1998"-
VAT awmrnax 6onoMxTown.

Topnopxon Topnonoop as4 Oawraa MUHepanorv-texHonornmiH 6onoH 6Gara
TEXHONOTUAH  COPbLIONTOHA, OPAbIH [aBCHbI OanmranuiH Oyx Tepnyyn OypaH
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xamparacaH 0anx Ector. DHIXYY COpPbLIONTbIH yp AYHr33p OpfblH [OaBCHbI
XYPUMTNANYYAa[ — reonorv-TEXHOMOMUIAH  TOPBIKYYNNTUAT XWX,  LABCHbI
TEXHONOTWIAH  (YANABIPAAMIH) Tepen 0a COPTYYAbIr aHIMNaH fArax, WAHXYY
ANracaH AaBCHbl TEXHOMOTWAH (YMNABIPNINMIAH) TOPRYYAMAH XYP33HI [OaBCHbI
TYYXMA 34MMH  OOAUCbIH Hampnara, U3NK-MexaHUK YaHapyyh, TeXHOMOrniH
WWHX YaHapyyAblH OPOH 3alH 88PUNeNTUIAH 3y TOMTbIF CYANax, OPAbIH reofori-
TEXHONOTWH 3ypar, AaBXaprbiH A3BCMP 3ypar 0a 3yCANTYYAMNT 30XMOAOT.

[laBCHbl alUWIT ManTManblH TYYXUIA 30MAH GanranunH (3pAcvinH) TepnyyaunH
XYBbf, T3AM3pUIAH OoaMCbIH (3pA3Cnar) Hampnara, CTPYKTYp-TEKCTYPbIH OHLJION,
LABCHbI TancT MexNeryyaunH X3nb3p, X3MX33, YPrant-TanCTKUNTbIH TeneB
Ganpan, TAAM3PUMAH X3MX33, TaNCTyyA [aXb MeXaHWK XOMbUyyA, XUAH OpOM,
LABCHbI MOXNeryYAWMMH XaTyynar, yycax YaHap, LaBCHbl YC, YMWT WWHMIX YaaBap
33prUIAr MUHepanoru-neTporpadbiH, XMMUIH, GusnkuiH bonoH bycap cypanraa,
WWHXUAM3HUIA apryyabir alWUriaH cyanaH TOrtooCcoH bawHa.

Tycraap 3pAcyyouiH OUYUrnan, TOLOPXOMNONTLIH 33P3rL33 T3AM33PUMH OPOH
3aMH TapxanTbiH TOAOPXOWMOATHIr XMWCIH OawHa. Yycaarrym ynasronyyauiH
3PA3C3r HaMpnarbIr cyanaH TorroocoH 6anHa. [LaBcHbl 3pA3Cnar OypanmasxyyHui
HavpnarbiH AyHAAX X3MX33I AYHAAXNaH HIMMX aBCaH COpbLyyAad XUMAC3H
Cyfanraaraap  TOrToox — OomomxTon.  [aBCHbl  3pd3cnar  OypanaaxyyHUm
HapWUMBYMNCAH Cyfanraaraap KapboHaT KanbuUWWH OonoH KapOOoHaT MarHumH
aryynreir yn - yycax YALSrANYYAMAH XaMT TOLOPXOWNCOH OarHa. DpAcyyaunH
aryynrsiH TOOL00M0M4 X0nboraox rpaduk 6oOMoH HOMOrpaMMYYAbIr aWUMax Hb
TOOLLOOANbIT XANOapLuyynaar O0ONOXbIr aHxaapax X3p3arTan.

MuHepanorumH cypanraaHbl SBUAA [aBCHbl aWWIT OypABIPUAH HarpnaraHa
Ganraa yHACOH Oa aaranmax OypABapYYA, Ooxvpayynard XonbLyyabir TOLOPXOWOH,
3PACUNH X3N03P33P OPLIMX TIAMIPUNH TapXanTbiH OanaHChIr TOMTOOX erceH balnHa.

JlabopatopunH TypLUMNTaHL 30pUyNcaH COpbLbIr FOf TeneB opAblH Tycraap
X3CrYYA33p, AaBCHbI AABXapryyablH XaWryynblH SBLAL rapraH aBcaH epemaeruiH
KePHUIT TannaH XyBaacaH X0&p daxb Xaracaac copbuongor. JaBcHbl Tepen Oa
COPTYYAbIH XyBbZl COHTOH aBax nabOPaTOPUNH TEXHONOTWMMH COPbLbIH TOO Hb
T33P A3X AaBCHbl HapnarbiH TOrMon Bananaac xamaapHa.

X3p3B OpAbIr TMAPOTEXHUKUIH apraap onbopnoxoop Teneenex banraa Gon
[ABCHbl TapXanTblH HOXUWMIM Cyanax 30puAroop AaBcHbl OONOH [aBOKMATIYIA
YyNyyarMAH AaBxapraac CopbLUONTLIN KEPHWUAH GaraHaap OOMOH yynbiH Lynaap
ABYYNHa. [JaBCHbI OpAbIH YB YCbIr XNIOp 0a MAIMXMIA HApTW YINABIPAIX TYYXUN
SOVAH  VNABIPA3NA almrnax 3opunrotor Oavraa 00N XaHacaH yycManbiH
amMenbraM COpbLOHT YCTOPOrYMiAH SNrapantbir CyaiaH TOrTOOHO.

[aBcHbl awnrt OypasapunH nabopaTtopunH TEXHONOTWMH Cyfanraar opfbiH
AaBCHbl YANAB3PMNMIAH (TEXHONOMMIH) OyX TOPMYYAUAT XamaapyynaH Xuinxmasd
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BasKyynanTblH TEXHOMOMMMH YHACOH Y3YYNIATYYAMNAT TOAOPXOWX, rapraH aBY
Ganraa OYTI3rm3XYYHUMA YaHaPbIH YHINMID XMIAX, aWWrT ManTManbiH Basxyynax
TEXHOMOMNIAH OHOBYMT FOPWUMBIT COHTOH aBax TYBLUMHA XWMMCIH Oanaan 30XMHO.
YYHUA TyAQ YynyyH OaBCHbl XyBbA LUMAAM YYCrIX Xasrdan xamrumH Gara Ganx
Gereep [ABCHbI SPACUNH OYP3H HIITAINTUIAT XaHrax OYTNanTbiH OHOBYTOM TYBLUMHI
TOITOOX acyyAan Yyxnaap TaBuradar. baskyynantbiH SBLAL LWAM YYCraX Xasranbir
alumrnax GoNOMXKMII TOROPXOWCOH Darxaac ragHa YMnAB3PA3NA X3P3rn3CaH yCbir
XOPryMXYYn3X apra 3ambir TOOOPXOMCOH DalHa.

NabopaTopuiH TOMCTOCOH TEXHOMOMUIH TYPLUMAT DOMOH Xarac YMABIPAINMAH
TEXHONOTUIAH  TyPLUMATYYAbIF Nab0PaTOPUIAH TEXHONOTWIH TYPLUMATBIH Yp [YHT
XfHaX, OaTanraaxyynax 30puaroop XMnasr.

[aBCHbI Xarac YUNABIPANAH TEXHONOTUIH TYPLUMAT ABYYNAX 30pUAro, YA,
3H3XYY TYPWMNTAHL 30pUyNaH aBax COPbLbIH X3MX33, COPbLIONT XMUMX apradynan
33PrMNr COHrOXA00 alWMUIT ManTManblH Xauryyn, onbopnonT 3pxnardum, Tyyxui
SAMNT X3PIrN3rdma, TEXHONOTUIH TYPWWAT SBYYNax TOCAMMH GanryynnaryyabiH
XaMTpaH 00noBCpyyncaH xeTendep, XaN3LU33pUAH Aaryy AByynHa.

ToMCrocoH nabopaTopuinH BONOH xarac YWUNABIPANNAH TEXHOMOMMIMH TyPLINAT
Hb TyXalH OpAblH [aBCHbI YANABIPANMIAH  (TEXHONOMMAH) OyX Tepnyyaunr
XaMaapCaH, AABCHbl XMMWAH OOMOH 3pO3CN3r Hampnara, CTPYKTYp-TeKCTYpbIH
oHUnor, dumkmnH GonoH Bycan WMHXYYOMAr BartaacaH, aryynard vynyynraap
DOXMPAOX HEXLAMNT Xapran3caH AaBCHbI [yHAAX aryynrsir Tefeenex Yafamxran
COpbLOOP XMWArAC3H OarHa. [aBCHbl TEXHONOMMMH LUMHX YaHapblH Teneenex
YadBapT TaBMrgax Oavraa [33pX HeXUNYYAWUI XaHraxfgaa AaBCHbI YaHapblH
V3YYTATYYAUNH 86pUNenTuiir opAblH OPOH 3arH Oyx uvrnang (bueTninH cyHan,
yHan, 3y3aaHbl daryy) CyanaH, COPbLUMONTOHA TOOLIOONCOH 0OaliBan 30XMHO.
HeeUuMiH TOOLOOMMbIH XULWMMIAH Y3YYA3AT3p AArax TOOLOoOoMoX OonoMXKrym
XULWMAH OyC aryynratan faBoKcaH Yynyynar 6a Aasc aryynard Y4ynyynrumiH yeunr
TEXHONOTMUIH COPbLIOHA OPYYNaH COPbLJIOHO.

4.4, HyypblH JaBCHbl [aBXapra Hb ypar ycaap Xy4mracaH, 3CB3N AaBXaprbiH
0331 X3C3r ypar ycaap H3BYCIH TOXWMONAONA AaBChbIr onbopnox sBUam ypar yCHbl
yraaranaac WwantraanaH 4aBcaHf 0asxurnant sparnax HeXWInnr CyanaH TorrooCoH
GalHa. DH3 ToxMonaona onbopnonTbiH ABLAL YYCIX [ABCHbI OAFKMATBIH XIMXKIIN
GanranunH Hexueng oplvx Oairaa AaBCHbl aryynra OOMOH yraanTtaHd epTex
0NOOPNOrACOH [ABCHbI aryyNnrbiH XapbLyyncaH Cyfanraaraap TOrTOOHO.

CynbdaTtblH O0MoH kapboHaThiH AaBC (COOA)-Hbl XyBbA, LaXMH TaNCTKUNThIH
NPOLECChIH  X3MXUIA3XYYHYYANAT  CYLANIaH  TOTTOOX, TOXMPCOH  TEXHOMOTWMH
OypyyBumAr GonoscpyyncaH 0OarHa. YyHWWA Tyna [LABCHbI XUMWWMH Havpnarbir
CYANaxblH 33p3ru33 [aBCHbI yyCManbiH TIHLBIPTIN OPYMHL M30TEpMUIAH BONOH
NOMMTEPMUIH AMarpaMMyyapir alWWrnaH AaBCHbl TaNCTKUATBIH WKHX Oananbir
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CyANlaH TOTTOOHO. DAr33p AMarpamMMyyblH TyCnamxTanraap AaBCHbl yycManaac
Waapfnaratav Havpnara Oyxui AaBCbir rapraH aBax TeMnepaTypbiH ropuM, yycMan
[axb AABCHbI HIFANYYOMAH Xapbliaa 33pruir ToLoPXOMnox OoNoMXKTON.

4.5. [aBCHbl 3pACUMMH TYYXUA SOMAH 3pA3CNar OypanasXyyH, TeXHOMOrumnH
Cyfanraaraap awurt Gypasapuir nx Oypansp OypaH AyYP3IH almrnax, TyYHUAr
OonoBCpyynax TexHoNorniH OyayYBYMIAM rapraH aBaxaf Llaapanaratal aHxmard
ereranyyaMnr XxaHranTtan TyBLUVMHA, CyAnaH TOrTOOCOH DalHa.

[aBCHbI 3pACUIAH TyyXui 3aunAr BONOBCPYyNax, X3P3rN3x YHACIH YUMMSAMAT
TOITOOX ~Cydanraa fByynaxblH 33p3ry33  TyyHMUr Xx3parnax  bonox Oycan
YWTA3NYYAMAT  TOLOPXOMOX 30pMArOOp UOrL Cydanraa fiByynax, YyH4 MeH
onbopnont 6onoBCpyyNnanTbiH ABLALA rapax Xasrasbir Xaparnax 6onox 4nrnsnumr
TOLLOpXOMNox cypanraar barraacaH H6anHa.

4.6. YynyyH OaBCHbI TOLOPXOW TOPMYYOIIP XMMX YaHAPbIH Y3YYI3NTyyAMAr
TOAOPXOWNOX CyAanraa, TyyHWUM OONOBCPYYNanTbiH fBUAA rapax OyTa3radXyyHWN
CyfanraaHg TaBUraax Laapanarbir TOFTCOH HOPM, CTaHAAPT OONOH TEXHUKUMIH
HeXUMIT GapuMTNaH sBYYSHa.

4.7. Xauryyn xux, onbopnox Oamraa X0OmnHbl AaBCHbI OPAYYAbIH OABCHbI
Hampnara paxb NaCl-uAH xaMX33> TOAOPXOW OpAayyhaap XapwuiuaH aaunryw,
76.9-98.9% xoopoHA bGanHa. boxumpayynard xombl, cynbaT KanblblH aryynra
0.1-6.2%-1ac mxrym, yycaarry ynosranyyn 0onox kapboHaT MarHW, kapboHaT
KanbUy, Wwasapnar 6oamc, outym 33prunH aryynra 10-20%-mac xatpaxry Ganx
Waapanaratau.

Tanct paeBc Gamanaap onbopnox 0Oavraa XoonHbl AaBC OOMOH TEXHUKMUIAH
nascyyn naxb NaCl-uiH aryynra opayymaap snraatan 6onosY ayHmxkaap 98.1-
98.5% TyBLWIMHA, BaNX X3p3rTan.

[laBcbIr LLOOHOroop yycraH onbopnox Gairaa TOXVONAONA YyCAarryv ynasrosn
Hb LLOOHOTTOO YNA3X, CopyynaH onbopnox 6y yB ycaHa NaCl-witH aryynra eHaep
bonmor Tyn Tyyr3p yunaeapnacaH aascaHa NaCl aryynra 92-98.5% xypaar 6anHa.

4.8. CUNbBUHWT, KaPHANUT-CUIIbBUHAT aryyficaH Xypaac Yynyynar faxb KanvuH,
Kanu-MarHuiH gascaH faxb KCl-unH aryynra opfyynaap snraatain 6onosy rongyy
16-26% xoopoHa, x3n03n133k 6anHa. KanuH gascaH paxb KCl-uiH xuwmr
Y3YVJIATYYAUMH X3MX33 3aXblH aryynrbiH xyBbf, 6.3-12.6 %, LaBCHbI [aBXaprbiH
ortnonoop 9.5-17.0% XypTan Xamx33T31 OarHa.

KanuinH paBC  (CMNbBUHWT)-Hbl OPAbIH TaBaapblH ron  OyT3rmsxyyH Hb
KCl ©Gereen TyyHum aryynra OytaarmdxyyHn 58-60%-vac  Oararym  Oawix
waapanarata. CUNbBUHUTUWH 26-32% aryynratan 3apum opgooc KCI 95-
98% aryynratal OyTI3radXyyHUWAr rapraH a4y ©OanHa. KapHanwut aryyncaH
qynyynrunH Gasxyynantaap MgCl, 31.5% aryynratan KapHanuTuiH Gasxmansir
rapraH aBax 0OonomxTton OavHa. KanuiH 0a Kanu-marHuiH AaBCaHAa, TaBuroax
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YVNAB3IPN3AVIAH LWaapanaryyn o4ooroop bonoscpyynargaary 6anHa (LLaangap,
2015). MinM33C opp ra3pbiH [aBCaHA, YaHapbIH YHIMM3 6rexaee OyTI3rmsxyyHUi
YaHapbIH Waapanarag TyAryypnad opa OyX3HA TOXMPOMXKTOM XML \3yYN3ATUAr
TOrTOOX, DasXyynanTblH apra apradnanbir COHrofor 6anHa. [33px XuLw33Hyya bon
TOLIOPXOW OPAYYAbIH JABCHbI SPA3CIN TYYXWIA SOMAH BasxKyyNanTbiH XULLI33HYYA
Gereef, YYHUIr MeH TOPAWAH OPAbIH XaWryysn 3pXM3ryma XapbLlyynax y3yynant
DONroH x3ap3rnax GONOMXKTOW.

4.9. CUNbBUHUTUIH, KAPHANWTBIH LABCHbI 3PA3CI3T TYYXMIA SAMAH Daskyynantsir
XUMUIAH Oyloy ranypruitH (yycraH-Tancmxyynax), xaHacaH yycManbir chrioTaubiH
apraap basKyynax rCaH YHACH 2 apraap xungar. [33px apryygaap basxyynant
XVINX 3ap4MbiH OyayyBYmiAr 3.2 6a 3.3-p xaBcpanTyynaap y3yyicaH 6onHo.

Hunman Harpnaratan KanuimH faBcbir Daskyynaxag GnoTalbiH O0NOH XUMUIAH
apraac rafiHa 3neKTpOCTaTUK aprbir X3p3rnaH3. Kanu-MarHuiH faBcHbl Dasxuraax
YaHapbIH Y3YYIATYYAUAT Japaax XYCHIrTa3p y3yynas (XycHarT 3.12).

BasKyynanTbiH ranypruiiH apra Hb yi yycax ynmarasn vxtan (>30 %) paBcbir
BonoBcpyynax GonoMxTon banaraapaa [aByy TanTak 60n0BY OYNUHIbIH (LWnam)
LU3B3PM3M3HL, MX Lar 3apuyynaraapaa fAytarfantanl oM. Yycax 4afsapaap
XapunuaH aguiryn CUnbBUH, KaWHWT, NAHrOEMHWT, MOAUIANNT 33P3r ONOH SH3bIH
[aBCHbl 3PACYYA OPONLCOH Harpnaratay AaBcbir GhnoTalblH apraap Oasxyynaxas
SAM3PUAH 3apUM Hb (CUMbBWH, KaWHWUT) AYTYY YYCY YraanrblH WWHMHTIN XamT
xaaroax mMarafnantan davpar.

Kanu-marHuiH paBcHbl 6asikuraax YaHapbiH XapbLyyncaH y3yynanTyya

XyCHarT 3.12
XyO3p 43X .
Basxyynax | basxyynanTbir xaparnax baitraa | OYPABIPUIH KCl-uit | Byroora3-xyy
apra opoH 6a yrnasspyya aryynra, % ﬂnrzg/pan, KCl arﬂaﬁra %
K | HO. ° yynre. 7%
KaHanja_l- POKaHBKl/IJ'I, AnnaH, 230 | 1070 88.0 595
®noal, + aHuraH, Kopm
raﬂyprw}]H KaHaga - MeHobCKBUH 41.0 3.0 85,0 >95
Lort, apra AHrnu - boynbu 45.0 13.0 80,0 >95
®paHu, - Teogop, Amenn 25.0 15.0 93,0 >95
lepmaH - Unnury 19.7 0.4 88,2 >95
dnotaubH OXY - CKPY-2 26.6 1.48 82,6 >95
CKPY-3 26.0 1.42 84,2 >95
@paHy, - Amenun, Mapusa-lymsa | 25.0 15.0 93,0 >95
. lepMaH - Tomac-MioHLep 20 83,4 >95
FanypruvH
OXY - CKPY-1 26.2 1.43 85,1 >95
bKPY-4 32.0 2.7 84,4 >95
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KanuiH fascHbl basxuraax YaHapt cepreep Heneenaer Harasn 6on MgCl, iom.
TyyHW xs3raap aryynra ¢noTaubliH apraap Oasxyynax fasBcaHg 5 %-uac UXryn,
ranypriH apraap 6asxyynax gaescaHg 15 %-uac uxryn 6anx waapgnaratan.

FanyprunH apraap LaBcbir Gaskyynaxaf yypblH Gartaamx WXTaW Tyn TOHOT
TOXOOPOMXMIT aMapxaH 33Bpyynax OonomxTon Gampar 6on dnotaubliH apraap
Dasixxyynaxaf HapuvnH OyTnanTaHa LaxXmaraaH 3pyunumM Xyd UX X3P3rn343r, Aarangax
OypaBIpYYOMAT SaraH aBax OONOMX MyyTal 33par AyTarfantan Tyn Laxunraa
cenepallblH aprbir IMarT HIM3IAT Gananaap XaparnaxXunr Wwaapaaar 6anHa.

KapHanuTbiH aryynra eHaeptsi (>3 %) AaBCHbl XNOPT HATPUAH ARrapanTbir
HIM3IAYYN3X 30pUNroop Baskyynax AaBCbir X133 XNOPT HaTPK 6a XNoPT KanuiH
aryynra eHOepTan, XyYMT3H yycManaap canTap yraax Luaapanaratan 6ongor.

FepMaH, @®paHu, KaHag 33par opHyyAblH AaBC OonoBcpyynax yMiABIPYYLSA
3N1eKTPOCTaTUK OOMOH 3NEKTPOKOPOHbI DasXyynanTbliH apryyabir ©preH X3parnax
GanHa. KaHafjan CUNbBUHUT-NAHTOEMHUTUH AaBChIr BasKyymx NaHrOemHUTUmnr
rapraH aBaxblH Tynf rpaBuTaubiH OasxyynantbiH aprbir x3parnax Oavraa 6on
BenopyccbiH YMNABIPYYAIA MPABUTALLbIH APrbir COPOH30H CYCMEH3WIH OPYMHL, AAYY
aryynratam CUnbBUHWUTUIT Afraxa Xaparnax OarHa.

[laBcHbl OasxyynantaHa, X3p3rnaxaa Uiyy X3TUAH TeNeBTIM rpaBUTaLbIH aprbiH
XyBUNOap TOPNYYA3A COPOH30H ruapoavHamuk cenapauy  (MI-cenapaum)
0a deppornapoctatk cenapaupiH (PrC-cenapaun) apryyd rax y3gsr OanHa.
COpOH30H MMAPOAMHAaMUMK cenapallbiH  OONOH  heppornapocTaTnK  cenapavbiH
apryygaap  0asKyynant XWMxah axnblH OpPYMHL [aBCHbl ©onoH Oycag 3pa3ac
YYNYYArMAH MexNeryyh Hsartaapaa aHrunarfaxaac rafHa UaxuiraaH COPOH30H
YaHapaapaa anrapy aHrvnargaar 6anHa.

[laBCHbl 3pA3C aryyncaH uynyynar 6a yycMmanaac VHACOH Tyyxui 3A33C
raflHa Wnyy YH3T3W Oereef XOBOP TYYXMW 34MWr snraH aBaxan OaskyynantaHi
KOHBEPCWMH aprbir X3parisgar. DHIXYY apra Hb XJ0PT HATpu, XJOPT Kanu OomoH
Oycan yycamTrav faBcyydan XMMWWH apraap O0M0BCPYYyNanT XMX HaTpu OONOH
KanunH kapOoHatyyn 6a cynbdaTyyabir rapraH aBaxaf YHASCISIACIH apra oM.
YYHUA HIMH XUW33 60N rMapoTeXHONOTMAH (ranypriiH) XNopT HaTpUWH yB
yCbir aMMmmakminH (ConbBe apra) apraap  0OMOBCPYYNX KanbLMXYyncaH €oof
YANABIPSNT IOM.

4.10. CyynuiH yen AaBc onbopnonToHg, yycraH onbopnox reoTexHoNorviH apra
3PUMMTIN X3P3rN3radX DONCOHTOM yanaax onbopnox Oyn yB ycbir DONoBCpyynax
acyypan yyxnaap TaBurgax OavHa. KaHagblH CackayBaH AyyparT CUNbBUHUTUNT
YYCraH rmapoTexHUKNIAH apraap onbopnox Ganraa yB ycaHm xnopt kann 13.4 %,
XNnopT HaTpy 18.8 % AyHOax aryynratam Gampar ax33. YWNABIPUMH HexLenm
3HIXYY YYCManbir XanyyH yypblH TycnamxTanraap yyplwyyngar 0aviHa. YB YCHbI
YYPLUMNTAAP YYCCIH XNOPT HATPUIH HYHTAr TancTyyabir snraH aBCHbl Aapaa ynocoH
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XNOPT HAaTPUMH ©TFBPCOH CyCneH3 DyXMi yycManbIr LUeHTPhYIMMH apraap aHrunax
Gaskyynant xuipar. Xnopt HaTtpuiiH 98.9 %-vac 433w aryynratavraap snrapd
Banraa GyT3rasXyyHMIAr OapabaHT xaTaary 433p XaTaacHbl 4apaa LUMIWINXK HApUIH
mexnerT (-3.33 - +1.17 Mm), ToM MmexnerT (-2.38 - +0.28 MMm), cTaHaapTbiH (-1.65
- +0.1 MM) r3C3H TaBaapblH OYTI3rA3XYYHYYASA aHTMMAXbIH 33P3rL33 XOONHbI 1aBC
yVnaB3pN3aar GavHa.

AHY-bit t0Ta Myxung opwwmx KenH-Kpuk yypxanur OyypracaH yB yC XnopT
kanu 1.5 %, xnopt Hatpn 20.1 % aryynratam, 1.24 r/mM® HArTTam yycman Gamaar.
DHIXYY YyCManbir TyHaax baccenHn copyynaH oynx, ynmaap bavrans yypuyynax
apraap CunbBUH-37 %, ranut-54 % aryyncaH CUAbBUHWUTWWM TyHadacxKyyngar.
CUNbBUHUTWAH TyHaZackir (noTaubiH apraap OasekyynaH TaBaapblH OYT3raaXyyH
YVNAB3IPN3a3r OalHa.

OXY-bIH Yconb “Crbconb” Hargan NaCl 307.6 r/n, Cas0, 4.8 r/n, CaCl, 0.162
r/n, Ca(HCO,), 0.075 r/n, MgCl, 0.399 r/n Tyc TyC aryyncaH yB ycaHp 3xn33[
COO[-KayCTWK apraap U3B3pAara3 XMUCHWA [apaa HApUH MeXNIerT Xi0pT HaTPUMH
TaNCTyya YYCTaN BaKyyM-KPWUCTaNAM3aTopT yypllyyngar OarHa. DHIXyy HyHTar
TANCTbIr 3X yyCManaacC BakyyM LUYYP3H [33p AfraH aBCHbl [apaa xataax 3amaap
SUCUMH OYTIIrOIXYYHUNT YANABIPNIK OarHa. YNACOH ypar ycbir yB yCTav Xamt
LaxuH BonoscpyynanTtaHg opyyngar. X34 X343H UMK OONOBCPyynanTaHg OpCHbI
[apaa 3X yycMan Aaxb Goxmpmyynard xonbl, OONOH YA yycax yna3ranayya 30XMx
TYBLUH33C X3T3PCOH TOXWMONAONA 3X YYCManbir LWnaM Xafaranaryng Oanpluyynaar
barHa.

[ascnar yycmansir 60noBCpyynax 3neKTPOXMMUMH OONOBCPYYNANTbIH HUM334
O3BWWATT3N XyBUNOap OON 3NeKTPONM3NIAH apra oM. DHIXYY apra Hb 3MeKTPoNn3
XX 3 Tacanraa OyXvi CaBHbl rofbiH TacanraaHg Gasxyynax yycManbir XWX,
3aXblH 2 TacanraaHg yycManaac aHWOH, KaTWOHYYAbIr TyHafackyynaH snrax
KaTofyyabir Gavpnyynpar. LlaxunraaH ryyanuiiH TycnamxTtanraap yycMan naxb
[ABCbIr KAToOAyyAan CyynraH fnrax aBCHaap TroOfblH TacanraaH [faxb yycMman
LI3BIPLIMK AaBcryi 6ongor 6anHa. SHIXYY aprbir AnoH 33par opHyyaas Aananraac
yB YCbIF rapraH aBax, ynMaap [aBC YWNABIPAAN epreH awurnagar 0anHa.

[laBCHbI farangax awwrt OypaBIPYYAMMH cypanraar Oycad awwrt ManTManbiH
H3MH agmn “AWWIT ManTManblH OPAbIr WX OypAn33p Cyaanx, Aarangax awurt
ManTManblH HeeLMAr TOOLLOONOX apradyvncaH 3eBnemMxX”-WUiH  Laapanarbir
OapumTnaH fByyncaH OalHa.  DHD TepnUAH 3eBfeMX OONoBCpyynarmaarym
Toxnongong OXY-blH “PekomeHaaLms no KOMINEKCHOMY U3y4eHNI0 MECTOPOXAEHN
Y NOACHETY 3anacoB MOMYTHbIX MOME3HbIX MCKOMAeMbIX 1 KOMMOHeHTOB, 2007"-mnr
awmrnax 0onoMXTomr. YYHWUI 33p3ru3d OaskyynanTaHm X3p3arnacaH 3pranTunH yc
©onoH GONOBCPYYNANTbIH ABLUAM rapax Xaaranbir aurnax apra 3am, YArnaavnr
TOAOPXOWK, YANABIPUMH YChIr UIBIPLLYYSX Tanaap 3eBNOMXUIAT OONOBCPYYCcaH
GanHa.
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Tae. OpablH rMAPOreonoru, UHXeHep-reosnoru, reo3KoNorniH 6a
Ganranuvii 6ycap HexUYyAUVH cypanraa

OpAaplH  rvaporeonornnH - cypanraar MoHron YncelH Yyn yypxaw, XyHZ
yAnaB3pUAH canapiH 2017 oHbl 12 pyraap capbiH 12-Hbl eppuinH A/237 TOOT
Tyllaanaap batancaH «C3a43841nC3H BONOH AyHA, TOM MaclTabbIH MAPOreonorMiH
3yparnan, awurt ManTManbiH XauryynblH axIibiH ABUAL OPAbIH TVAPOreonorniH
Cyfanraa Xvnx 3aaeap, TyyYHA TaBWUrAax Waapanara»-bir GapuMTiaH fByyHa.

5.1. YynyyH faBCHbI OPAbIH TMAPOreonorniiH cyaanraa. TanbanH rmaporeonoruiH
HEXUAMNAT HapumeynaH cyaamk, 1:1 000-1:10 000 maclitabTtan ruoporeonorut
3ypar (opfblH reONOMMAH TOTTOL, X3MX33H33C Xamaapy) 30XMOHO.

fwoporeonorMH  3yparnan  (yC  HI3BYYYMAATUAH  3ypar-alwunrnantbiH
reoTexXHONOrMH 3ypar) 6a 3yCanTaHA OpAbIH TMAPOreonoruiH YHACIH Hexuen,
[ABCHbl YeWH OONOH aryynard YynyyaruiH yC WyYpYYadX LWMHX YaHap 33prumr
TycracaH 0anx €cton 0a reoTexHONOrnMH HEXLWAH XyBbA, A3BCr3P 3ypar OONoH
3YCANTIHA, YANABIPAMMAH a4 XONOOrAONTOM [aBXaprbiH yC HIBYYYA3X YadBap,
JIMTONOTMWH LWMHX YaHap 6a yc yn H3BYYYN3X AaBxapra, TyYHWM 3y3aaH, raspbiH
L00PX YCHbI ye, YNAB3PAAUMH faBxapraac 433l H6a AOOLW OpLUMX YCT AaBXaprbiH
WWHX YaHap 33prunr TycracaH banHa.

5.2. TUapOreonorvH cyfanraaraap TyxaH opfblH ycaHa, OypaH aBTax atoynTan
YHACOH YCT LaBXapryyaplr TOTTOOH CyLaik WX X3MX33r3p yC aryyncaH Xx3car
Oa OycyyaMnr wnpyynx, YypxanH ycbir alluriax, 3CB3N 3aWnyynax apra 3ambir
WWMABIPNICIH Darix X3p3rTan.

YCT paBxapra, rOpv3oHT Oypasp TyyHWW 3y3aaH, NWTONOTWMMH Hawmpnara,
KONNEeKTOpbIH TOPAYYA, T3XK33rAdX Hexuen, Oycan yc aryyncaH Oyc, ropusoHTyyn
OONOH T3AM3PUMH rafaprbiH ycTam xonborgox Xonboo, raspbliH AOOPX YCHbI
CTATUCTVIK, AMHAMUK TyBLUHMIM Garpnan 6a Gycan y3yynanTyyaunr TOrmTOoCoH Banx
ecTor. TeXHUK-3AMNH 3aCTUAH YHOICN3M33P TONOeBNOCOH alUManTbiH ManTanTyyn
PYY HIBYMH OPXK MP3X YCHbI DONOMXUT YpCranblH X3MX33T TOLOPXOWNX, ra3pbiH
[00pX YCHAaC xamraanax OOMOH YypXaWH HanyyrvinH TOrTBOPXWATOA, Y3YyndX
ra3pbiH [JOOPX YCHbI HeneennuiH OGananbiH Tanaapx 3eBNEMXMAr erd gapaax
3YANYYOMNAT CyAamk YHINCIH Banx X3parmn. YyHA:

- TnaporeonorMinH  LLIOOHOT epeMeX LUaBXanT TYpPLIMATBIH axnaap Yc

aryynard [aBXaprbiH TMAPOreoNorMiH  napameTpyyamir - (WwyypantuiH
UTPINLYYP, YC AaMXKYYNanTbiH UTMAMLYYP, YC 8remMX r.M.) TOLOPXOMIOX.

- Oppo ycaHZ aBTaxaf, OpPOALOX ra3pblH A00PX YCHbl XUMWIMH Hawpnara,
bakTepuonoruinH Tenes Oavpan, OeToH OYTAL, MeTann, NOAMMEPT Y3yynax
MOSMXWM YaHap, yr ycaH [axb awwrtam 0a Ooxupayynard XonbLyya,
onbopsioH alwmrnax Oawraa opayyLAad YypxauH yc, Xasranyynaac rap
Banraa ycHbl XMMWIH Hanpnarbir TOGOPXOMIOX,
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- YypXalH ycbir ycaH XxaHramxup awwrnax Oonomx, TyyHI3C awmrT
OYPABIPYYAMIAT Anrax aBax OOMOMXMMI YH3M3X, opf opuump Oawraa
ra3pblH JOOPX YCbIr XYPUMTAYYNary ycaH CaH pyy yr OpfblH ra3pbiH 4OOPX
YCbIT LWABXaX, 3annyynaxag y3yynax O0noMXKuT HEeNeennminH yHINr3r erex,

- [lapaarMiH LIaTHbl HAPUMBYMICAH CyfdanraaHbl axwun XUIAX LaapanaraTam
303X Tanaap 36eBNOMX Oy, YYPXalH YCHbl XYP33/13H Oy OpUMHL Y3Yynax
HENeennNIAT YHINC3H banx,

- Vp33pynH onbopnox Oa OonoBcpyynax YMNABIPUMH X3P3rL33T axynH
OOMOH TEXHUKUIAH YCaH XaHraMXWH BONOMMXUT 3X YYCBIPYYAMIAT TOITOOX.

Yypxanraac WwaBxaH raprax Oalraa ycbir aliurnaxaap Tenesnex Oairaa 6on
aliMrnanTbiH YCHbl HEBLUMWMH YHINIM3r 30XMX HOPMATMB, apradnanbiH OapumT
OuUryyannr 6apuUMTIaH XMH3.

- XaWryynblH yen opfoA [apaax reoTexHUKUMH cydanraa, bonoBcpyynanTbir
XWUMX Waapanaratan. YyHA:

- Opgobir oypayymx Oy vynyynar OOMOH aWWUIT AaBXaprbiH YC HIBYYYMIX,
Wwyypyynax  (bunbTpaumoHHble), uyrnyynax — (KOnnektopckme) — LUMHX
YaHapyyL, YCT AaBXaprblH TIKIIMKMIAH HOXLON, LYYPYYI3H raprax Hexuern,
yC aryynary aasxapra OOMOH rafaprbiH YCHbl XapuilaH ysanaaa, raspbiH
[00PX YCHbI XMMUAH OOMOH XWWMH Harpnara, TemnepaTyp 33pruunr nna
OOMOH 3yCANTIHL TycracaH Oawix

- [MOpOreonorviH y3yynanTyyasa: yC HIBYYYI3X YaHap (BOAONPOHMLAEMOCTb)
Ba Nbe3o AamxKyynanT TyYHYA3H ra3pbiH AOOPX YCHbI AapanT, yC AaMxKyynax
CUCTEM A3X MaKPO XOHAMWMK XOOCOH 3arHyyL (KapCTbiH XeHAMI, OyTpanbH
OyC r.M.) T2AM33PUNH 66PUNeNT 33pTMIAr NNaH ba 3yCANTIHL Tycrax
YynyyH AaBCHbI YWNABIPMSAMAH OpAYYA Hb yCryn Gereeg Maw CanH yc yn
H3BYYY/I3MY 10M. M3C3H X34MM Y alWMMManTbIH ABLAA MMAPABAVIK AYYPrANTUNH aXIbIH
Aapaa nocrcefyMeHTalMMH 6a TEXHOreHWH AaBCHbI YyCManbiH XypUMTNan yycax
Bonsowryn. 3H3 TOXMONAONA 30XMX CyAanraar XWX, LABCHbI yyCMarbir axibiH
X3Cr33C 3annyynax waapanararam.

5.3. HyypbiH AaBCHbI OPAbIH MMAPOreoNorvnH Cyaanraa. [JuMHaMUK T3HUBIPT
Ganpang Oanraa HyypbiH AaBC, ypar (yB) YCHbl HOBLMIAT YHINIXUIAH TyNL, JABCHbI
HYYPbIH TMAPONOMK, MMAPOreoNor, rMAPOXMMUAH FOPUMBIT Cyanax Waapanaratam
Gereep yyHa ypar (yB) ycHbl Oa €pO0SbIH JABCHbI HaMpnarbiH TOrTBOPTON bardan
XaMaapHa.

Llar xyrauaa eHrepex Tycam AaBCTal HyypblH TONBUAH 66punent (HyypbiH
FOpVIM) MX3BYI3H MeUNer LMHX YaHapTan Oanaar 6a ypT xyrauaaHbl TYpLUNL, SH3
OypUH eepUNenTTai faBTaraaar.
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5.4. [1aBCTal HyypbiH rMOPOreonorvinH ropuM Hb TYYHUIA caB rasap 6a yc
3aMnyynax CaB ra3pblH reoforiH TOrToLl, raaaprbiH OOMOH ras3pbiH LOOPX YCHbI
OpWMXYM, XMMWUWH Hanpnaraac xamaapHa.

KunuiH Typlmg raspbliH JOOPX ycaap TIX33rAA3N [aBCTal Hyypyyd Hb
raflaproiHxaac Wayy TOrTBOPTOW Oampar. MIXaHX AaBCTal HyypbiH T3X33TANUNH
BanaHcbiH 20 % -1ac A33W X3C3M Hb raspblH Joopx yc OarHa.

la3ap [OOPX YC MX3BYM3H Oynar waHg x3n03p33p HyypbiH EPOOMbIH XyPACaHA
OpPX, TAAMIPT XOHAUMXK, Ty XKanra 33p3r AH3 OYPUAH XIMXKIITIN «LLOHX» YYCr3Aar.

5.5. [laBCTal HyypbIH MMOPONOTMIAH TOPUM Hb (ypar YCHbI [aBXaprbiH TYBLUWH
0a 3y3aaHbl x3n03713371) OpPX MPXK Oy YCHbI X3MX33 0a YYPLINATBIH XIMXIIHWN
eepunenteeC xamaapHa. [laBctan Hyyp Aaxb ragapryyrmiH ypar YCHbl TYH Hb
nx3B4n3H 0.5-1 M Ganpar bereep xaasa 5 M-33¢ Ux Ganaar. XunumH Typwmng ypar
YCHbI X3MX33 AH3 OypurH OyC HyTar, Hyypyyaan eep eep bavpar. agapryyrnit
ypar YCHbl TYBLUHWI X3103M3/IMAH XaMIUAH X 66PYAeNT Hb Xyypan yyp aMbCrabiH
OYCUMH 3aXbIH X3C3IT OPLUMX Ypar yCTal Hyypyyd 3CB3N Mall XXMrg OyC TaXIIMXKTIM
HYypYyyOaA oHunorton Gereef 1 M Xypmar. «Xyypawn» Hyypyyaad rapapryyrvint
ypar yCHbl TYBLUHWUM X3N03M3NMNMH eepunent xamaaryn bara 6ereefn nxasunaH 0.5
M-33C X3TP3XIy OarHa. XaBpbIH yvpang ragapryyruid ypar yc anra 6onx, Tancr
XOOPOHMbIH ypar yC AAaBCHbI YeuWH radapryyraac goow 3-5 CM-T CyyHa; XapuH
3yHbl ynvpang 3H3 Hb 10-12 oM, 3apum Hyypyyaaa 30 3cean 6yp 60 cM-T Xypadr
BanHa.

5.6. [aBctam HyypyyAblH TMOPOXMMUWH TFOPUMBIT  XUMWWH  Hampnara,
ragapryyrvinH OONOH €pooNblH ypar yCHbl Hampnara, AaBOKUATBIH X3MX33 O0MoH
WWHIH, XaTyy $a3 faxXb [aBCHbI Xapblaaraap TOLOPXOMIIHO.

Ypar yCHbl XMMWWH Havpnara, OaBCHbl XapbLaaHbl XaMrMUH WX ©epynenT Hb
XaBap-3yHbl yvpang ToXVONALor. 3yHbl YAVPanA YYPLIUAT UXICCIHTIM xonbooTow
ypar yCHbI aryynra H3mM3rasx3z LaBCHbl 3pA3C TYHaNT XaMIWH X fBaraaar. Xasap
ra3pbiH BOOPX OOMOH rafaprblH ycaap ypar ycaHh TyHajackcaH AaBCyyh yycax
(X3C3r4naH 3cB3n OGYp3H) 3CB3N AABCHBI SPASC YYCIX YN ABL, yhaalumMpaar.

Hamap-eBnunH ynupang ypar yCHbl XVMWAH Hampnara Oara eepynergex,
AaBCHbl YYC3X fiBL, yAaawmpaar. 3x433 Mypabunut Hb Gara TemnepatypT yycax
YaZBap Hb OrLOM Oyypaar Tyn eBAWMH YAMPang XaMruiH ux TancTxpar. 3yHbl
ynupang OypaH Oyioy X3C3r4nsH yycax TancTkunT Hb yaaalunpaar.

HyypbiH Tenes Oavpan, roprM Hb OaBC onbopnox, yc 3amnyynax, yokyynant
M3X M3T 3yWNICT Heneenaer.

5.7. HyypblH OpAyyAbIH Xalx, onbopnox HexXWIMNM YHINIXA33 HYYPblH YCHBI
[ABCHbl TIHUBIPT 66PUNeNTUAr cap, YIUPAbIH, XUIUAH Meuyner, ypT XyrauaaHbl
TypLIMA CyAnax fBAan oM. DH3 30pUNroop rafapryyriH OOMOH AaBCHbI Tanct
XOOPOH/bIH Ypar YCHbl TYBLUHYYAMMH X310301330, TYYHWUA LAaBOKMATBIH XaMx33 6a
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TeMMepaTyp, XUMUIH Hapnara, ypar yCHbl JaBCHbl HAaWpnarbiH 6epYnent 33prumnH
2-3 XWNUMH XyrauaaHd, CUCTEMTIM aXWNanT XUMX TYWMUSTMHS. X3p3B TyXauH
XUAYYO3L XMMCIH aXWINanTblH yp AYH 3pC Anraatan OarBan aXurnantbir AaXvH
1-2 KN YPramxIIyynax Xaparmam.

3apvM TOXMONZONA, (XaMrWAH OVPLIH Liar YYpbiH CTaHUyyAbiH YPT XyrauaaHbl
AXUMManTblH ~ XaHranTTan erergen 0Oalraa TOXWOMAONA) HYYPbiH TOPUMBbIH
aXWUrNanTbiH Xyrauaar 1 >un xyptan Oyypyynx 6onHo. [aBctam Hyyp A33px
AXWIMANTbIH NOCTYYA Hb HUMT HYYPbIH X3MX33H A3X ypar YCHbl X3MXMrAIXYYHYYA
OONOH XMAUMH TYPLUWL XaMIUAH UX 8epunenT opaor ra3pyydbiH anb anuHbIr Hb
TOLOPXOMNNOX ECTOM.

5.8. AXurnanTblH NOCTbIH TOO Hb HYYPbIH X3MX33H33C XxaMaapHa. [agapryyrumnt
ypar yCbIr aXmnrnax roa NocTbir HyypbiH OMPOL00 ra3ap LOOPX YCHbI, HYYPbIH 3p3r
[33pX 3X Oynar waHa, YypLUaThir axurnax Uaryyamm HIrmrX Hb 3yUTIN,

3Ar33p NocTyyaaa ypar YCHbl Tenes bGananbiH axurnantsir sH3 OypuiiH eHagepT
(ux3Bun3H 0.1; 1 6a 2 M) araapbiH Temnepatyp, YWWTLIWA, CanXuHbl YA,
Xyp4, araapblH Aapant, Xyp TyHaAacCHbl X3MX33 33PruKWr Lar YypblH aXWrnanTblH
H3rACOH M3A3M3MTIV HIMTMX ECTON. TOM HYYPYYAbIH X3MX33HL HYYpaHAa, opX Oym
ypar YCHbl ypcran, WWMKUNT XeAenreeHnnr axurnax axnbir 30XMoH Oanryynax
Laapanarartam.

Epoonmoo aascTai ypar YCHbl HyypbiH OPAYYAaL aXurnanTblH Cydanraar Tanct
XOOPOHbIH ypar YCHbl TONeB DananbIr CUCTEMTINMIP CyANax 3aMaap eprexyynax
X3P3rman. AH3 OYPUIMH TYH [3X TancT XOOPOHAbIH ypar YCHbl TYBLUWH, HArTPan,
TEMnNepaTyp, Hampnara, AaBOKUATBIH X3MXK33I TOFTMON aXMriiax axJbir MX3BYNM3H
H3I LWOOHOIT FYMLSTMAAT.

LLIMH3X3H ypar YCHbI Hyypyydad Xyp TyHagacHbl 3XJ9X, YPrafkmax, Adyycax
Xyralaar TOrtoox, AaBCHbl yycax LUMHX YaHapbir TOrTOOX, HYYpPbIH fiH3 OypuiH
X3C3MT WKMHIIP YYC3X ypar YCHbl YeUMH 3y3aaHbir TOLOPXOWNOX, COpbl, aBY
LMHXWNT XWX WaapanaraTan.

5.9. Ta3pblH AOOPX YCHbI TYBLUMHI CyANaXblH TyNA WX3BYMSH HYYPbIH 3PrunH
LyramTay nepneHavkynap GanpnyyncaH xanryynbiH LWyramaap LOOHOr epemaex
3CB3N Wypd ManTax Waapanaratand 06a 3H3 Hb 3PrUAH 3ypBac, HyypbiH EPOONbIH
YCT AaBXapryyfblH TYHWUAT WAPYYA3X 30pWNroTON. SAr3p LooHor (lwypdyya)
Hb TMOPOreoNorMH  LOTL, CyAanraaHbl axmbll FyAUSTIIX34  alurnargaxaac
ragHa HyypblH €pOOMbIH [aBC aryyncaH YynyynrviH AWTONOMMWM Todpyynaxam
awurnagaHa.

FapaprblH - 0a  HyypblH  €pOOMbIH  yCT  [aBXaprbir  HapuMBYMaH — Cyanax
Waapanaratan (T3Ar33pWMH 3y3aaH, OavplblH HEXLEN, TIX33MANNNH Hexuen,
YCHbl XMMWWH Havprara, CTaTucTnk 6a nbe3oMeTpUMH TYBLUMH, YCT [aBXaprbiH
YYNYyNrAAH  LWYYPYYSIIX YadBap, YPCranbiH XypAblr TOFTOOX LWaapfnaratan) 6a
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TAM3PUNH XapUnLaH YANYA3N MeH rafaprbiH YC, ypar YCHbl XapuilaH xaMaaprbir
TOLOPXOWNNOX Waapanaratain. HyypbiH aBCHbI OPAYY. YYCIX3A, ra3pbiH JOOPX YCHbI
Hemneer TOrToOX, T3Ar3PUIT OONOH radaprbiH YCHbI Xanryyn XMMCaH OpA00C Anrax
DONOMXMIT YHIMIX X3IPIITIN.

5.10. Byx Toxnonpona AaBCTan Hyypbir CyAfaxTan 33parusH, fapaa [apaaruvH
XODKIINH fBLAL HYYPbIH MMAPOreonori, rMaponori, rMapoXUMuiH A3rnaMm, uar
YYPbIH Y3YY3NTYYAUNH Tanaap CUCTEMYUNCIH aXUINanT XWX Laapanaratan 6anHa.
FOPVIMbIH aXUrNanTbiH OHOBYTOW AAaBTaMXUNT (3 XOHOIT H3r yaaa, 10 XOHOrT Har
yAaa, T3p 4 GanTyran capf Har yaaa) XauryynbiH axJnbliH SXHWY yeq TOLOPXOMNAOr.

XanryynblH axJblH fBLUAA Lar YypblH ererafvnr xaHranttan ypT XyrauaaHz
Lyrnyynx, YavpnblH Typwmup OONOH XerxknunH OyX XyrauaaHh TOOLOONCOH
HEBUWMIH TOrTBOPTON BaMANbIr ypbAUMNaH Taamarnax xaparmamn.

Mx3HX paBcTav Hyypyyabir OypaH TyMU3A CyAnaarymr xapransaH CyypuiH
axurnantbir 10-15 wun TyTama, H6aracracaH xamx33rasp AaBTax ecTomn.

5.11. [aBcTal HyypbiH Heel, A3MM3MUAH OaWranviH TortBopToM GananbiH
yPbAUMNCaH TaaMarnantan 33p3rusH MP334YWMH XerkIUAH yp AYHL OpOblH AABCHb
LAXWH XyBaapwnant, T3AM3PUMH eepynenteq Xyprax O0n3owryn eepynentumr
ypbaYMNaH Taamarnax wWaapgnaratad OanHa (4aHap, 33BP3aNT, Yyp XOHAMMIX
YYCIX .M.).

[laBCTan HyypbIH ropnM, GanranuinH HeeLniH TOrTBOPTOM BananbIr ypbaUMnCaH
TOOLLOONIOXTOM 33P3ML3H, MPI3AYAH XONKIUAH yp AYHA OpAblH AABCHbI JAXWH
XyBAapWNanT, AaBCHbl YaHap, WaBapT aBTax, XOHAMMIK YYCIX MX M3T y3yyaanTyya
X3PX3H 66pUNergexmir ypbaYmncaH raprax xapartm.

YpbAuMncaH ToOLOOMMbIH YHACIH A33P YypXalH onbopnonTbiH OHOBYTOM apra,
OHOBYTOW XY4MH YafbIr caHan 0onrox, HyypbiH AABChIT YPT XyralaaHbl TOTTBOPTOM
0NOOPNOX HEXLINIT XaHrax Hb 3yMT3N.

TMApPOreonorinH cyfanraaHbl yp AyHr3p yypxanH Tecen OONOBCpyynax Tanaap
[apaax acyyanyyaaap 3eBnemxX erHe. YYHA: reoforvnH Uynyyablr xataax, ycbir
3annyynax, 3annyymk Oanraa ycbir alwmrnax, yC XaHramxXuiH 3X yycBap, Oarranb
OPYHbIT XaMraanax acyyfan xamaapHa.

5.12.  WHXeHep-reonormiH  (reoTeXHWKWAH) — Cyaanraa.  XawryynbiH — yenq
OpAyYydaL XWWrAdX WHXEeHep-reofliorviH Cyfanraa Hb ONOOPAONTbIH TEOCAMMAT
Gonoscpyynaxad (Mn yypxan 6a UenuKYYAUAH YHACIH X3MX33HUN TOOLOO XMIX,
BPOMANBT-TICANM3HMIA OOMIOH BIXINMI3HWIA axJIIbiH NAcnopT r.M.) 60N00A YyNbiH
AKIbIH AIOYArYW H3IBTP3NTUNI XaHrax, O33LWAYYN3X34 Laapanaratan M34331133p
XaHrax 30punroTou.

/HXeHep-reonorvnH - cyfanraaraap [AaBCHbl  alUMIT  [aBxapra, aryynary
4ynyynar, xy4aac xypfac YynyynrunH GanranuinH Hexueng OONOH ycaap XaHacaH
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YenH 0aT 63X YaHapbIr TOAOPXOMIOrY MU3NK-MEXAHUKMIH WWHX YaHapyyabir
(WynyynrvitH - 6at  OeXMMH WWHX YaHapbiH  Y3YYN3ATYYA, YyAyynrudH  ysH
XapUMXalH WWHX YaHapblH Cyfanraa) cypancaH Gamx waapmnaratan. TyyHUNIH
[AaBCHbl AWWIT AaBxapraac 33w Oavpnax yc yi HIBTPYYA3X AaBXaprbiH 3y3aaH,
OYTUMIAH ©epynent, TYYHYI3H [aBCHbI OYHX3p «Manran» CTPYKTYPbIH 33prumr
Cyanax Wwaapanararan. Jri, 60C00 AaBXaprbiH XyBb/ rafapryyrvinH AaBCHbI TOMVH
ryncantbiH (AaBCHbI AMANMP CTPYKTYPbIH) TacanacaH raspyyaam T3Ar3puinH ryHUnr
HapWBYIaH TOrTOOX LaapAanaraTam.

5.13. Twvoporeonoru, yyn-TeXHUKUWAH XYHL HOXLeNTW Kanu-MarHu, KanuvH
[ABCHbl OPAbIT ALIMINAX HEXLINAT OHLIOW aHxaapax X3parmaun. TaArspunr aytyy
VH3M3X Hb OPLOA OCON aBaap rapax, 3CB3M yypxal yepT aBTax Hexuen Oypayynax
aloynTau.

OLOOMMNH TYBLWHA Hb CUbBUHWT Oa KapHANAWUT LaBXaprsiH OONOBCPYyNanTbIr
reoMexaHvK TOOLOOHbI [aryy sByynax 0ereef, KaMep XOOPOH[bIH aloynrymH
Tynryyp GaraHblH a4aanan 0a almMrT AaBXaprbiH AaBXuax Oyn X3C3rT LaBCHbI
LaBXaprbiH 36BLUGGPeraex Xa3aWnTbil XaprandaH V33X LWaapanaratad. 3SH3
TOXMoNaona OasXKyynanTbiH Xaargan X3CrUH HATTPan, AaBc OONoBCpyynax 3an,
[AaBCHbl [aBXaprbiH JOTOPX OyTpanbiH OyCUAH TOITOL, 33prUnr XapransaH y34ar.
[eOMeXaHVKNAH TOOLL0OMNO0P TOMTLbIH 66pYNeNnTTaN Hb TOMTOOTACOH X3CryYASA
0NOOPAONT XMAXUNT Xsi3raapnaHa.

YynyyH 0aBCHbI OPAbIH X3MX33HA LOTOOL OyTpanbiH OYCUWH TOFTOL, HWUMAM3A
TEBOITAV OananbIr XxapransaH 4 Oynart aHrungar. 1-p OynrvnH Oycaa xamryyn,
0NOOPNONTLIH YN axunnaraa sByynaxbir 3eBlUeepaerryn, 2-p OynrunH byon
[ABCHbI H3r N1 faBxaprbir onbopnox OonHo, 3 6a 4-p OyN3rT xamaapax OycaA
3apVM Xsi3raapnantranraap onbopaonT Xunx GOMOMXKTON.

[lotoop ByTpanbiH OYCyya UXIBUMH CUNbBUHUT Oa KapHANMT Hb YynyyH faBcaap
TYP3ra3X NPOLECCTON HArT xonbooTon bamaar

5.14. Yynapxar [LyyparT XepCHUW HypanT, Yep, HYPaHTM 33p3r Xauryyn
onbopNONTbIH YN aXuanaraar XyHAPYYIX OON30Wryn HexUNyyaAMAr cyanax
Laapanarartam.

ONOH XWAWWH U3BA3ITAM  AYYP3rT ONOH >KWMAMMH  L3BOSITAA  YyNyyiarunH
TEMMepaTypblH TOPUMbIT TOFTOOX, L3BA3MM3M AaBXApPrblH 334, A0OA XWAWUWT
TOITOOX, MCINTUMH XWA, TYHUM TapXanT, MCATUAH ye 03X YynyynruiH Gusmk
WWHX YaHap, YAUPAbIH Xenaent 0a rCNTUMH TYH 33PriAr TOrTOOHO.

5.15. BanranuinH xum (MeTaH, XyxapT ycTepery r.M.) Ganraa Hb TOTTOOMACOH
opAyyaan XWH Havpnara Ga aryynra Hb OpAbiH TanbanH X3MX33HA OONOH ryH
pYYy Tapxax Oyr eepynentuinH 3yn TOFTALIM Hb CydancaH OavHa. XuWH 3X yyCBIp,
XWWH aryynrag YynyynruiH xarapan aH LaB X3pX3H Heneenex, XWWH LWMIKUAT
XOLeNreeHNA Yur, 3y TOrTbIF CyaancaH bawnx.
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5.16. YynyyH OaBCHbI opayyablH ONGOPNONTLIF MX3BYM3H yypxaH 60Co0 am
H33X [ang yypxauH apraap OonoBcpyyngar. XamriH TOXMPOMMXKTOW, 6preH
TApXCaH XaWryymnblH CUCTEM Hb KaMepbiH (MaHenbHo-65oK) cucTeM 1OM. DH3 Hb
OpZblH NyHWI Davipnan, AaBCHbI yCaH[ yycax WWHX YaHap, AaBCHbI SPACUMNH YMAT
LIMHMI3X YaflBap 33PrasC MX33X3H LUanTraangar.

CYYNMIH yeqn ONOH OpAyyAan ra3pbiH ragapraac epemaceH LOOHOroop AaBChIr
yycraH onbopnox reoTexHonorur Tyxannoan OXY-m HWATN3C alurnax OanHa.
OXY-n yypxavH awmrnantsir 600 M xypTan (FepmaH yncan 1400 xypTan) ryHa,
reoTexXHUKMiH apraap 1600 M xyptan ryHa (KaHagbiH CackadeBaH MyX Aaxb
CUNbBUHUTUIAH opA), KanunH dascbir 2400 M TyHA yycrax TYPLUMATBIH axnyyd
(AHY-bIH Muy4mraHbl [aBCHbI CaB ra3ap) Xvnrgax banHa.

OXY-f, MarHuiH Aascbir (OuwoduT) rasap [o0p yycrax apraap onbopnox
TYpWWATHIr  TOpOoAMLLeHCK OyArMH  OpayydaZ SBYY/X Aapaax acyyanyyabir
LWMMOXK YaOxKd3.

AT faBxaprbiH [aBCHbI YYCaNTblH TYBLUMHI TOTTOOX, [LABCHbI yycMan [aXb
[ABCHbl XaMMMWH WX aryynraf xypax;

- H3r UOOHOr 0OnoH 0nbopPMONThIH H3r Tanbawraac [aBC YMAABIPIIX
DONIOMXUT X3IMXK33;

- KamepbiH TortBopTor Ganaan 6a rapapryyruiH eapuinH cyynt (OMwoduTbIH
OpAbIr TYpLWWMX SBLAL aWMrnacaH epaviH KamepbiH CXeMunr Xaecpant
3.3-T y3yyn3B).

HyypbIH LaBCHbI OPAYYAbIH XYBbJ, TyXavH rasap HyTarT 3pan xauryyn, onbopnont
GonoBcpyynantTan xonboory axun ryuusTraxag (yoOKyynant, HexXeH C3praafT,
[anaH Gapux rax M3T) ragaprbiH OONOH FYHWIA YCHbI FOPUM, ypar YCHbI TYBLUMH,
HYYPbIH T3X33rANWAH ropuM 0a [aBCHbI HeeunH Ganpan X3pxaH Heneenx
BonoxbIr cypancaH Gamx LWaapanaratan.

MeH AaBCTai HyypyyAblH X8rKW 33prafA33x HyTar A3BCrPUAH Tenes banpang
X3PX3H HOMOBNOXMIT YHIM3X Hb 3YMTaN (KULLI33N037, YCaH CaHraac AaBC canxmap
Tapxax, OAaBC Yypwux rx M3T) Oereefn YWNABIPMNMAH XOr XasAranbir Xafranax
Tanbawr TOMMNOH rapracaH Gawx.

X3p3B 33pranmgdx Hytart eep Oycap ypar yctam Hyypyyn Oanraa ©Oon
T3AMPUAT Ty DONOH BanHrbIH xaaranax banryynamx OONroH awmrnax Gonomx,
Waapanarata ©on almrnacaH HyypyyabiH MMAPOXMMUAH FOPUMBIT 30XMLYYNaX,
[ABCHbl HEBLMIT HBXeX 30PUAro0p T3AM3PUMH ypar YCbir anrnax Hb 30XMCTON
3C3XUNT Xapran3aH y33x CyfancaH Oawx Liaapanararan.

5.17. Teo3KkonorvnH cypanraa Hb OPAYYAbIr ONOOPNOX TOCIAMMN X3P3IMKYYIIX

ABLLaA bavranb OPYHbIM XaMraanax apra X3MX33r LuaapnﬂaraTalZ M3[033711133PD
XaHrax YHAOCH BOpVIJ'IFOTOI;I.
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[e03KONOrMIH YUrM3M33p Aapaax cymanraar XMMCaH OarHa. YyHO: Xypa3naH Oyn
OpPYHbI HEXLeN 6ananbiH (LaLpParKUNTLIH TYBLUWH, ra3pbiH A33px 0a raspbiH JOOPX
YCHbl DONOH araapbiH YaHap, XePCHWI BYPX3BY, ypraman 6a aMbTablH ePTEHLMIAH
LWKHX Oampan r.M.) Cyypb V3YyN3NTyYOMAT TOrTOOX, TeNneBnex Oanraa oObekTbir
Dapbx 0Oauvryynaxag XypasnaH Oyl OpYMHL Y3YYI3X XUMUWAH 0a  DU3UKUIAH
YVNUM3AMAH Taamarnax Oalraa Tepnyyaunr (rasap HYTTMAH OpYHbl TOOCKMAT,
yypxawmraac rapax yc, baskyynax yMnasIpa3fumH xasaranaac rapax yCHbl ypcranaac
OOMXK raspbiH [33pX, ra3pbiH A00pX yC 0a XepceHn ydpax Ooxwpaon, araapt
Xaargax 3ymnyyasac araap Ooxmpaox r.M.) TOrTOOX, VWNABIPMNMAH X3P3rL3ar
XaHraxag, bavranuH Gaanryyaaac aBy Xx3pariax XaMx33r (OMH X3C3r, TEXHUKUIH
30pyynanTTan yc, YHACH Oa Tycnax yWnaBapnan ssyynaxaf, xydaac 6a aryynard
qynyynar, XuWrMnAH OyC XYOPWUAH OBOOAMO XMWX3L X3P3rL33TaM raspyym r.m.)
TOITOOX, XYP33/13H Oy OPYMHI V3YY/I3X XOPT HONeenvnH YANYNAMAH LKHX
Ganman, 3py Xy4 33Prunr YHINC3H, OOXMPAMbIH 3X YYCBIPYYANAH YANYNIX AMHAMUK
OONOH T3AM3PUNH HENeennnUiH OYCYYAUWMH XWUN X3raapbir VHIM3X acyyanyyn
XaMaapHa.

Ynamxnant TexHonoru awwurnaH AaBc  OONOBCPYYmX  ONOOPROXof WX
X3MXK33HMM [aBCHbI Xaargan YYCIX34 XYPragsr Ty T3AM3PUNAT Xaaranax 3eBnemx
erex Laapanaratan. XasranblH OBOOMTO, NArMr «WUMWWX» apra, LWaapafaratam
OON WMHMH Xaarafbir MX TYHWA OaBXapraf WWHMX 3anayynax caHan 3eBemMx
BonoBcpyynax Liaapanaratan.

HyypblH [aBCHbl OpAblH T€03KOMOMMAH OPYHBIF Xamraanax 30puaroop OpA
OPYMBbIH 33rC ypraMnbIr Xafiax aBaxryin 0anx, ManbiH 631433p OONroX almMrnaxry
Ganx, xaf Yynyyr 3eex xallaa capaBy Oapuxryv Darx X3parTau.

5.18. HyypblH AaBCHbI OPAYYAbIr Xalx, awurnaxaf Oavranb OpYMHA, Y3yynax
HONeeNNMAT ypbAYUnaH Taamarnaxaf, OHUrOM aHxaapan XaHayynax X3parmau.
TyxanWH HyTar A3BCHPWAH OanranuH NaHAWadThIr eepyunex, ragaproiH OonoH
ra3pbliH JOOPX YCHbI FOPUM, Halpnara eepyneraex, yC, araapbiH OOXMpAON, 3AMIAH
3aCTUMH 3PranT33C rapax, XepPCHUN YPXWUN WM Dyypax 33par Gon3owryn ceper
Heneenen yycax yun ABUbIr Cyanax Waapanarartan.

5.19. WWH3 opablH X3MX33HA, AaBC O0NoH Oycad awmrt mMantmanryn 6onox Hb
TOITOOTACOH Tanbawr yWMNAB3PN3AMMH OONOH OPOH CyYL, VMP3HWIA 30pWynantTan
Gapunra Oapux, MeH xasrfan Xafranax, XOOCOH YynyyHbl OBOOMTO YYCraX3g
awmrnax OONOMXWMIUI CyanaH TOrTOOX Laaphfiarata. SArsp Hb TapuanaHruiH
TanGan OGONOH OWMH CaHr 33133ryn Tanban Ganx écto. OPOH HYTrMH GapuNrbIH
MaTepmarblH XYPTI3IMXMIT CyAanx, OpAbIH Xepc Xyynantaac rapax 63n3H 6apunrbiH
MaTepuanbIr YepuMH Yynyynar OOAroH aliurnax 33par OPOH HYTTWAH X3P3rLU33HA
awmrnax boNoOMXMUIH Tanaapx cydanraar XMMCaH Oanx ecTom.
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5.20. XYHUI 3pYYN M3HI3A, HONeenex Xy4uH 3ynnyyaunr (yywruHg Heneenex,
eHOep LALparkuiT, WepMecner 3pACUAH TapxanT, reoTepMUNH HexLen T.M.)
cynanx TortooCoH OawHa.

YynyyH maBc onbopnox, OONoBCpyynaxaj 3BA3PCIH ra3pbir HEXeH CIPradx,
OOXMPACOH YCbIr 3aMfyynax TOXMPOMXKTOW ra3ap 0aunryynax, Xor Xasranbir
YVNOBIPWIAH apraap aluwrnax, SpranTUMH yCaH XaHraMXuiH 30XMOH Oawryynax
OonoH bycap HexUMIT BypAyYNaX cypanraar Xonboraox apra 3yWMH 36BNEMXUIAH
[aryy sByynHa.

HyypblH [aBCHbl OpAblH HOXOH CIPrIdNT XMMXTIMA XONOOOTOM acyyanyyabir
WWAABIPNIXIL XBPCHUA OYPX3BYMIAH 3y3aaHbIr TOLOPXOMOX, CIBCMP XyPAACHbI
arpoOXMMUIH Cyfanraar sByynax, xy4aac XypaacHbl XOp HeMeeHWUN TyBLUMHI OONOH
T3AM3P A33p ypramibiH Oypx3BY yYCIX BOMOMXMIAT TOLOPXOMNOX Laapanaratan.
Fa3pblH  X3BAWWI Xamraanax, Xyp3ansH OyW OpYHbl OOXWMpANbI 3aunyynax,
OVIONOrMINH HEXBH CIPMINT XMUMX Tanaap 36BNeMXYY erceH Oanx xapartau.

5.21. OpiblH AYYP3rT WXWUN TOPNUMAH TMAPOreonornnH 0onood MHxeHep-
reonornnH HexUens YN axunnaraaraa aeyynx banraa opgd, yypxan danpgar 6on
T3AM3PUMH ONOOPNONTBIH ABLAA OMK aBCaH reraayyauur WKHI3P TeneBnex
Oy yypxanH yOKUNT OONOH WMHXEeHep-reonornnH HeXUYYAMAH TOLOPXONIOX0M
alwmrnax xaparmm.

5.22. OnbopnonTbiH YEUAH FMOPOrecsior, WHXeHep-reonor, reokpuomnoru,
yyn-reonorn 0a OanranumH Oycan HeXUNyyOWMAr Opf, ra3pbir alurnax Tecen
OonoBcpyynaxaf, —lWaapanarata  aHxgard  M3A3MM33P  XaHrax  X3IMXKIIHUM
HapuUIMBYNANTaMraap Waapanaratanm reonorv, reodusnknitH 6onoH dycas apryyabir
awurnaH cypancaH 6anHa. OnbopnonTbiH YeUMH Mall HUMAM3A FMAPOreonoru,
VHXeHep-reonorn 0a OavranuiiH Oycag HeXUmyyaTan TOXMONAOoNA TyCranncaH
KM XWX Liaapanaratald rax y3Ban cyfanraaHbl axnyyablH X3MX33, Xyralaa,
XXYPMbIT Fa3pblH X3BAMKI alimrnary 0onoH TeCnMnH banryynnaryyaran 3eBLwnnLeH
TOXVPOLCOH DarHa.

Mp330ynH onbopnox, 6onoBCpyynax yMNABIPUMH X3PIrL33r XaHrax, HUMTUAH
X3P3rN33HUA YHAHLI OOMOH YWNABIPANAMMAH YCaH XaHrAMXWAH OONOMXMT 33X
YYCB3PUWH Tanaap YH3/ra3 XMNX X3p3rTau.

Aryynary 6a xy4aac Xypfac [OTOP TOPNUWH alWIT ManTManyyn Tyxannban
3PASCKCIH ra3pblH AOOPX YC, YB YCHbI AaBxapra bvie gaacaH OMeTyyaMnr yycrax
Oavraa ©On TAMPUMAH YANOBIPMAMMH a4 XONOOraosn, X3parnax OONoMXKTOM
canbapyyapir 3eBLIeEPErAeX TYBLUMHL CydancaH 0arBan 30XMHo.
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3ypraa. OpabiH HeeLMIH TooLoonon 6a GasnruinH YHINr33

6.1. Byx TOPNNIH AABCHbI AWM ManTManblH HEeLUMH TOoL0oNoN 6a HeeUniH
aHrunnbir MoHron YncbiH “Awnrt MantManbiH Gasnar, opablH HESUMIH aHrnan,
3aaBap, 2015"-bir GapUMTNaH XMIH3.

6.2. OpAablH HEBUMIT X3C3MWAYYASA aHMMAAH TOOLOOAHO. HeeuninH Xacarwnmnimr
aHmMnaxhaa HIMK X3C3rWWA Hb aflun reofiorMinH TOrTOLTONW, [A0TO0A OyTUMIAH
HUMNMAN Gananaap oMponLoo, aWurT OypaBIPYYAMMH TapXanTbiH WWHX YaHap
OONOH [1aBCHbI [aBXapryydblH 3y3aaHbl eepynenteep aaun TyBLUMHA Oawraa,
3PA3CA3M Hampnara, TEXHOMOMMWH LUMHX YaHap 33p3r Y3YYA3ATYYA33P afun
Oereen; 0nOOPNONTBIH YYN-TEXHUKMAH HIM afui HOXLend OpLMX, XauryymbiH
HapuVBYNanaap aaun TYBLUWMHA CyanaracaH Oawx 33par HexXunyyaunr Mepaner
©onroHo. YynyyH AaBCHbI OPAbIH XYBb[, HIMK X3C3MWNAL, XaMaapax HeeLmUnH X3Car
Hb FeONOTVIH H3M3H TOPMNIH CTPYKTYPT (TEKTOHWKUIAH H3MH X3C3rLWAA, aTMpaaHsl
H3M XWUIYYPT X 33p3ar) OavipnacaH Oavx Luaapanara TaBuragar 6on HyypblH AaBC
Oa ypar yCHbl XyBb[, €p00NbIH AaBCaH XypPUMTNanaap, ragapryyrinH 6a ryHui ypar
ycaap, AABCHbI TanCT XOOPOHMbIH ypar ycaap AnraH, HyypbiH CaB raspaap OOnoH
TYYHUI X3CTYYO33P HOBUMMH X3CITLUAYYAMNT aHMMAaH HeeLUminr TOOLOOHO.

HyypbIH 4ABCHbI XyBb[, AABCHbI XaTyy OOMOH WWHMH TONeBT OPLUMX HOXLMAT
Xapran3aH HeeLWIr aHraH TOOL0ONCOH BaiHa. Ypar YCHbI HOBLWT 333XYYH33P
(MsiH. M?) BonoH Maccaap (MsH. T) TOOLL0OSIOX DOMOMXKTON.

Heeunnr xanryynblH sBLa TOITOOCOH AaBCHbI BanranmMnH GONOH TeXHONOMMIAH
TOPOn, COPTYyAaap, MeH onbopnonTbiH apra 6a TeXHONOroop aHrunaH, cyanaracaH
TYBLUMHI3P Hb Aapaax 33parfiafyya34 aHrunaH TOOLOOHO.

6.3. batrai (A) 33parmanuiH Heeunnr | OYATVIAH OpAblH MeH 33P3rM3NNUMH
HEBLMNH Waapanarbir XaHrax CyanarfcaH X3carT ToouoonHo. MeH Il bynrunt
onbopnox Oy opAablH XyBbA, aWMIMaNTbIH - Xanuryyn 0onoH onbopnonTbiH
ereranyyadL TynryypnaH onbopnox 0Oarraa 0onoH onbopnontoHn 03NTraracaH
X3CTYYO34 HeeLmnr 6attan (A) 33p3rianasp TOOL000X OONOMXKTOM.

BatTar (A) 33p3rnanuniH HeeLes, xamaapy 0ariraa OpAbiH X3CTUMH XyBbA, aLUWTT
[aBXaprbiH OPOH 3alH Oampwun, Xx3n63p, X3MX33, [0TOOA OVYTAU, AaBXaprbiH
AOTOPX XWLIMMAH OyC aryynratan GOMOH YynyynrviH ye, M3WWN OUEeTUIAH OpOH
3alH Garpnan, awurt ManTManblH YaHapbliH Y3YYI3NTyya, TIOM3PUAH OPOH 3aliH
©6PUNeNTUNH 3y TOMTAbIT YHIMLUAVIH 6HAepP TYBLUMHA CyANaH TOrTOOCOH baiHa.
HyypblH €poonblH TyHaJac AaBCHbI AaBxapra 0a M3LWWA OMeTYyaAunr CTPYKTYPbIH
OonoH rapan yycaunH (yypar AaBC, ©HXMen Xarf AaBC, Xyp AaBCHbI OveT r.m.)
TOPNYYA3P, aHrMNaH eep XyBunbap rapaxaapryv TYBLUMHA, CyAamX, XYP3IINCIH
DaviHa.

BaTTan (A) 33p3rN3NnnH HEeeUMINH XYP33HA AaPanT VXT3N A33BPUIH Yynyynartan,
HUWAM3M TOTTOUTOM X3CryyA OONOH HATPUMH [aBC Hb Kanu, MarHWiH [aBcaap
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TYP3rACIH X3CrYYANNT Xamapyynaxrym.

Ypar ycHbl XyBbf OatTan (A) 33p3rmanuitH Heeuminr MeH | GynarT xamaapax
OPAOA TOOL,000X Oeree HeeLMIH WanryypT fapaax y3yynantyyouir bapumriaHa.

Ypar ycHbl XVMWWH Hanpnara, LaBOKWITBIH X3MX33, OavpluMX TyH, TYHUM
X3MX33 33P3r Y3YYNINTYYAMUT XaHranTTal TOOHbl COPbLMONT 0a X3MXMATIIP
TOrTOOCOH Bawix.

Ypar ycHbl TapxanTblH Xyp33HO (HyypblH CaBA) [33pX  Y3YYN3NTYYAMIAH
OOPUNeNTUMAH TOPUMbIT XWN33p, ynnpnaap (eBnunH, 3yHbl) CyanaH TOrTOOCOH
Danx.

YaaaH XyralaaHbl TypWwWA, XUACIH axXUrnant, XIMXUATUAH yp LyHr33p ypar
YCHbI raflaprblH OOMOH MYHUI ycaap LWWHMM3MAIX X3MXK33r CyAnaH TOrTOOCOH Oanx.

OnbopnonTbIH XyralaaHbl TyPLUMA ypar YCHbI Hapnara 6a HeeUniiH eepunenteq,
MPOrHO3 XMX DONOMIKTOWN ONIOH XWUWIH CyfanraaHbl ereraneep xaHraracaH oamnx.

Onbopnox Ganraa Il GynruiH oppop 6attam (A) 33parnan3sp  AaBCHbI
HeeUWIAr alUrmanTbiH Xanryyn GOnoH OonbopnonTbiH ereranyyassn TyaryypnaH,
TyXalH 33P3MM3NNAH HEBUMIH Waapanarbir XaHrax TYBLUWHL CyAancaH Xacryyasa
TOOL|00J10X DOIOMXTOM.

battai (A) 33p3rn3anuninH HEBLMIH XyP33Tr XanryynbiH Mantant 6a LooHoryyaaap,
ypar yCHbl XyBb[l COPbLONT, XIMXKUATUIAH Y3YYN3NTYYAMAH Oanpnanaap xs3raapna
TOITOOHO.

6.4. boputon (B) 33p3arnan3ap Heeuunnr | 6a Il ByArvinH opabiH MeH 33p3rN3NnIH
HEBLWMNH LWanryyp y3yynaaTyyAUNT XaHrax Xauryyn XMUrACaH X3CryyA34 TOOL0OHO.

Boouton (B) 33p3rnanuiH Heeuen xamaapy Oavraa ophblH X3C3MT AABCHbI
TOMOOXOH [laBxapra, M3WWA OMeTyyAUNH OavpLUibiH ePeHXUIA 3y TOTTAbIF HIr
xyBunbapaap HeeUMIH XYP33N130 yyCrax TyBLUMHLL TOLOPXOMNCOH OarHa. banpLunbiH
EPEHXMI 3y11 TOrToNL, Heneenexryn 6o GaraxaH XaMX33HWA 68PUNeNTTIN X3CTUINH
XYP331317 Anraatan xyBunbapbIr Xaparnax 0onoMxkTon. TOMOOXOH XarapnyyablH
Garpnan, T3Ar33p33p ABaracaH WWIKUATUNH Lananubir TOFTOOCOH balHa.

YynyynrunH xeHOUAMKMHL aBTCaH TYBLUWH, X3CITLMA JOTOPX XKMLWITMAH OyC
aryynratan fascHbl ye DOMOH aryynard YynyynruH xamxa3, 6anpimnng cratmcTnk
apraap yHanr3 erceH OanHa. [aBcHbl yAnaB3IpnanuiH (TexHonoruiiH) Ttepen 6a
COpPTYYAbIr anb OONOX00P ANraH HEeLMIr aHrNaH TOOLLOONOX X3P3rmant. YyHWUIAr
Ovienyynax OONOMXKIYA TOXVMONAONA, T3AMPUAH OPOH 3alH Oavplnn BONoH
HEBLMIH XYBb X3MX33H[, CTATUCTMK apraap YH3nra erceH baviHa.

[e0TEXHONOTVMMH apraap 0nbopnoxooop Teneenex Oanraa opabH 0OOMOH
TYYHWI 3apUM X3CTUH X3MX33HA, 60aMTON (B) 33p3rnanasp HeeUWiiH TOOLOOMbIF
TYPLUMATBIH  WaBXanT OnOOPAONT XMWUCIH LOOHOTYYAbIH XYp3dHA OOMOH 3CB3N
TyXalH OPATOM afun Hexuenn Opwux OpPAOL FeOTeXHWKWH apraap onbopnont
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XWWC3H Typlunara Ganraa 6on TyyHUAT NabopaTopuiH TypLUXATAAP YYCranT XWX
OaTanraaxyyncaH XaCryyasa XMmnHa.

BoguTon (B) 33parmanasp Il OyArvinH O0pAod HeeuWiH TOOLOONMON XWUMXA33
HEBLMNH X3CAMWAMAT ronayy LOOHOr Oa ManTantaap Xs3raapnaHa. [eonorvmH
ereraneep batanraaxmx barraa Toxvonnong 6oanTon (B) 33p3rnanuninH Xanryynbix
TOPbIH Xaracaac MXryi 3aia 3KCTpanonaL Xumx 6onHo.

OpablH xanryynaap Il OynrmMinH opablH HEUMAH OWMAN3HX Xacrir Goamton (B)
33p3rN3N133p TOOLOONCOH BarHa.

Onbopnox 6anraa Il opaod aWwWrnanTbiH XauryynbiH GOMOH 0nOOPNONTHIH
ererfens TynryypnaH, meH Il OyArMiH opabiH HapwiBYNaH CydancaH X3carT
boauTon (B) 33parnanuMiAH Waapnarbir XaHrax TYBLUHWA M303371301 OypayyncaH
Toxnongong 6oamton (B) 33p3rnanasp HeeUMnr TooL000X DONOMXKTON.

Ypar yc GonoH TyyHA aryynaracaH AaBcHbl Heeuwnr 6oamton (B) 33parnanasp
TOOLLO0MI0XOf, Aapaax Y3y A3nTyYAUIr CyaNaH TOrTOOCOH balHa.

Ypar ycHbl XUMUAH Harpnara 6a aryynrbiH eepunentunr CUCTeMTN CyfanraaHsl
VP [YHr33p TOrTOOCOH DarHa.

ONOH XWAWMH  XyralaaH Aaxb [aBCTal  HYYPbIH TMAPOXUMMUIH  OOMOH
rMAPOreoNorviiH rOPUMbIH ©8PUNeNTUIT YHINCIH BarHa.

Ypar ycHbl TapxaublH X1 OONOH AYHAAX TYHUAM TYYHUA XaMriH 1Mx OonoH
XaMriH 6ara TYBWMHIYYASL YHIM3H TOITOOCOH OalHa.

HyypaHpa ra3pbiH AOOPX YCHbl MPL, XaMMMUH UX Oarraa X3Crumr UeeH TOOHbI
LLOOHOrOOpP CyAJ1aH TOrTOOCOH DalHa.

6.5. bonomxrom (C) 33parnanasp Heeuwnr |, II, Il 6a IV OynrvnH opayyabH
3HIXYY 33P3MNNMNH HEOLMWH Waapanaryyabir XaHrax Xauryyn XMUCaH X3cryyass
TOOLONHO. | ©a Il BynriH opayyablH XyBb 6HASP 33P3rN3NNAH HEOLNAH 3aXbIH
BOMOH ryHWI X3C3IT ynaX Oaviraa Heew, Hb GonomxTon (C) 33p3rN3NMInH HeeLMH
LIaapanarbir XxaHrax TyBLWWHA cyanaracaH 6on 6onomxrton (C) 33p3rn3133p TyxanH
X3C3IT Xamaapax LOOHOMMH ereraeng TynryypnaH reonorviH XyBba YHASCINTIN
3KCTPMONALUMAH apraap Xypasnaf XX TOOLOOSHO.

I, IV 6ynrvnH opablH XyBbA, HEOL, TOOLL00MOX YHACIH 33P3M3M Hb OONOMXTON
(C) 33p3rnan Gereen opmblH XaWryynblH Cydanraa MeH 33p3rfafuiH Waapanarsir
XaHrax TyBWWHA CyanaracaH X3CrT Heeuumr ToouoonHo. Il dynruiH oppoad
Bonomxton (C) 33p3rnana3p HeeL, TOOL0ONOX XICIMWANIAT XaWryymbiH MantanT,
LLOOHOrYyyAaap Xxsi3raapnaH TorrooHo. OpAblH reonoriiH TOrTUbIH OHWIOT Oandang
TynryypnaH Gonomxton (C) 33p3rM3AWAH HEBLWAH XyP33r MeH 33P3riafuniiH
XaWUryynblH TOPbIH XaracaaC MXrym 3amg, 3KCTPanonsy, XMnUX apraap TOLOPXOMMK
bonHo.

BonomxTon (C) 33p3rnmanadp Heew, TOOLOOMK Oairaa ophbiH OONOH TyyHWI
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X3CTYYO3L [aBCHbI XypUMTAan Oyxui [OaBxapryyfblH OaMpLufibiH €peHXMA 3yK
TOMTNbIr  TOLOPXOWNCOH, AaBXaprbiH Oanpwmx ryH OOMOH [AyHAAX 3y3aaHbir
TOTOOCOH, HEBeUMMH Xyp33HA OarTax Oavraa XWWMMWH LiaapAnara XaHraxryw
X3C3r DOOMOH XOOCOH YynyynrvMH VeyauWH Tanaap YH3MM33 6erceH, [LaBCHbI
YWANABIPMANNIAH (TeXHONOMMIAH) Tepen 6a CopTyyabiH OPOH 3aliH TapXanT GanpLnn
BONOH XapbLaaHbl ePeHXMIA 3y TOMT/IbIF TOFTOOCOH DaiHa.

Ypar ycHbl Heeumnr Gonomxton (C) 33p3rnan3sp TOOLOONOXbIH  Tyna
rMAPOreonorvnH GOMOH MMAPOXUMUNH FTOPUMBIT TyCra X3MXMATYYA33P TOrTOOX,
ypar YCHbl [ABOKMATBIH X3MX33 0a HavpnarbiH eepynentvinH  X3n03n3numnr
YHINC3H, XMNUIAH Ba ONOH XXMAUWH XyralaaHm ypar YCHbl TapXaLblH f'yH 0a XUaniH
06pPUNeNTUNT TOITOOX, AYHAAX MYHWUIAT TOLOPXOWCOH DaiHa.

6.6. OpfblH Heel TOOLOOMACOH X3CAMWAYYAMMH 3axbiH  OONOH  ryHUM
TYBLUMHIYYA3L USeH TOOHbI LIOOHOT OONMOH X3IMXUATUIAH ereranyyass Tynryypna
nnpyyncaH (P,) 33parnanasp 6asnruiiH yHanrs erceH GanHa. VnpyyncaH 6asnrumd
XVIIVIAT OPLbIH FEONOTVIH TOrTOLL, reodU3NKMIAH OONOH MMAPOXUMUIH CyAanraaHs
VP AYHA TyNryypnaH sKkCTpanonsubiH apraap TogopxonnHo. Cynanx danraa opaon
HeeL, TOOL,0ONOr[ooryi Toxvonaona uapyyncsH (P,) GasnarumH yHanrssr Aasc
XYPUMTNANbIH FeONOrn-CTPYKTYPbIH HOXLOM, HYypbiH CaB ras3pblH TOMTOL 33p3rT
TYNryypnaH erse.

Boputon (B), Gonomxrton (C) 33parnanyya’p Heew, TOOLOOMOX OONoH
nnpyyncaH (P,) 33parnanssp GaanruiH yH3NM33 erex 3KCTPanoAALbIH X3MX33r
33p3rnan Byp33p snraatar aBaxbir A33p TIMIASMNICOH Oereef AaBxapra Hb HAMIMPY,
canaamx Oawvraa Yvrnang, TYYXUr 3OUAH YaHap Myymax, aryynra 6aracax bavraa
©0onoH 0N160PNONTLIH YYN-reoNorvnH HeXLeN Myyaax barraa YMrnang skcTpanonsay
XVINXTY Barx X3parTau.

6.7. OpAblH reonorMitH Heeuen TyNryypnaH opabir 0nbopnox TeXHWK-3AMAH
3acrunH yHascnan (T23Y)-unr GonoscpyynHa. TI3Y-33p yypxalH Xypas Xs3raapT
XaMaapy Oanraa reonornnH HeeLeeC XULLUITMIH Waapafiara XaHraxryn xyapunH
X3C3r, onbopnonTbiH YeunH xasaraan, BoXMpPAON TOOLCOH X3CTMMI Xacaag, YNasx
DY X3CriAr yMNABIPMANUMAH HeeLea xamaapyynax Gereen TyyHuMr GatnargcaH
(A") 6a marapgnacaH (B') 33parnang aHrunaxgaa “MoHron YNcbH almrm ManTmanbiH
Gasnar, opablH HEeUWAH aHrinan, 3aaBap”-T TycracaH Luaapanarbir GapumTnaH
XUNH3.

BatnarncaH (A') yWANOBIPMAMAH HEeL. XaWryymnbiH axmaap TOrTOOrACOH
Gatran (A), GoamTon (B) 33p3rMANWIAH TEONOTWMH HeeLed TynryypnaH yymnbiH
YANABIPUMH TEXHMK, TEXHONOMMNH COHFOMT, TOOLL0O, XYAPVWH TEXHOMOTUMH LNMHX
4aHapbIr YWIABIPANAH TEXHONOTUIH TYPLUMATBIH TYBLWMHL, CYANaH, UHXEeHepUnH
Wwnadn, danranb OpYMH, Xe4eNMepunH aynryin Oampan, apyyn axyn, apx 3yu,
XYHUM Heel, yaupanara 30x1MoH banryynant, o34 OyTau xaHramx, HUMMM, axym
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YWNYUAr3, SOMAH 3aCTUAH VP alUrMiiH TOOL00, DONOH XONOOrAoX XY4YWH 3YWANIAT
HapUIBYNAH TOOUCOH “AWWIT ManTMalblH OPAbIT AWUINax TEXHWK, SANAH 3aCrUnH
YHO3CN31"-33p TOrTOOCOH DawiHa.

MaragnacaH (B') ymMnaBapranuiH Heew. XaWryynbiH axmaap TOrTOOrACOH
6oawmTon (B), GonomxTon (C) 33p3rnanuninH reonornini HeeLUe TynryypnaH yymbiH
YANABIPUMH TEXHMK, TEXHONOMMNH COHFONT, TOOL00, XYAPWUWH TEXHONOTUIH WWHX
YaHapbIr YUAABIPAINAH TEXHONOMMIH TYPLUMATBIH TYBLUMHL CYANaH, NHXEHepUinH
WK1, Ganranb OpYMH, XeAeNMepunH alynry Oarban, dpyyn axym, 3px 3yn,
XYHUM Heel, yampanara 30x1MoH Ganryynant, o34 OyTal xaHramx, HUMMM, axym
YWANYUAr3, 30MAH 3aCTUAH VP alUrMiH TOOL00, BOMOH XON0OrAoX XY4YWUH 3YWUANIAT
HapPUIBYNAH TOOUCOH “AWWIT ManTMasblH OPAbIF AWWIax TEXHWK, SANAH 3aCrVnH
YHI3CN3N"-33p TOrTOOCOH DariHa.

6.8. [aBCHbl Tanct XOOPOHAbIH OONOH EpoonblH ypar ycC, Aaparaman yB
YCHYYA, Hb xamryyn 0a onbopnontblH Ome faacaH H3raM3an obbekT Gonoxoop
GarBan TAM3PUAH Xanryyn, HeeUUnH TooLoonon BOMOH 33P3rM3NNIAH aHrMNang
“Ta3pblH [00PX YWNABIPNINMWH YCHbI Heel, OasnrmiH aHrunang OapumTnax
aprayvncaH 3eBnemx”-mir GapvmTtnaHa. YyHA MeH [33pX 36BNeMXTIV aryynra
aamn OXY-biH “MeToamnyeckoe pekoMeHAauMm no npumeHeHnio Knaccudukaumm
3KNNyaTaUMOHHbIX 3aMacoB M MPOrHO3HbIX PecypcoB MOA3EMHbIX BOA K
MECTOPOXAEHNAM NPOMbILLAEHHbIX Bod, 2007"-mur awmrnax 6onoMxToun.

HyypblH [aBCHbI OpAbIH XyBbA, AABCHbI One AaacaH xypumTnan 6a ypar ycbir
aHrVNaH, TIAM3PUAH HEBLMAr eMHe eryyncaH yampaaMXUAH Aaryy 33parnang
XaMaapyynaH Tycafl Hb TOOLIOONCOH OanxbIH 33p3ry33 Oycan bypanyyavniH 0aBCHbI
aryynra, TOO X3MX33HWM Tanaap VHIAM3 erd, HyypbliH [aBC-yCHbl GanaHcbIr
TOITOOCOH DaviHa.

6.9. OpfblH HeeUWIr 33p3rnafyyas4 aHrunaxad Tycnax y3yynant 0onrox
[aBXaproiH 3y3aaHbl ©ep4Nent, alwurT OypABIPYYAUMH aryyarbiH  eepunent,
[aBXapryyfblH [aBcaap xaHacaH OaManblH WN3PXMIANAN  OONOX AABOKMITHIH
UTF3NLYYP 3331 Y3YYA3ATYYAUMH CTaTUCTIK YHINM3T alumriax 00NoMXKTOM.

6.10. OpAbIH reonorvnH HeewueA TyNryypnaH OpAbIr 0N00PNOX TEXHWUK-3AMMH
3aCTVNH YHAICAAUMT BONOBCPYYNHA. DHIXYY YHASCIINIIP YYPXalH Xyp3d xs3raapT
Xamaapy Oalraa reonorviH Heew, (aWMrNanTbiH)-66C 0NOOPNONTLIH Xasraan 6a
BOXMPANBIF TOOLCOH X3CTUIAT YUNABIPMNNAH Heeled xampyynax bereep TyyHUMAr
GatnargcaH (A') 6a maragnacaH (B') 33parmang aHrvnaxmgaa “MoHron ynchiH
alWIT ManTManbiH Oasnar, opablH HEeeUMH aHrunan, 3aasap, 2015"-4 TycracaH
LiaapAnarsir bapymTanHa.

6.11. Onbopnox Oavraa opablH ondopnonToHn 63nTraracaH, 0313H OONCOH,
YYNbiH 631730 GONOH YHACH ManTanTyyablH XamraanantbiH Uyna ynasx Oairaa
HeeLMIT xonboraoX 33P3rnang XxamaapyynaH aHrvmk, TOOLOONCOH baiHa.
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6.12. TOMOOXOH Dapwnra Danryynamx, CyypuH rasap, yCaH CaH, Xe[ee ax
axymH 303n03p rasap, TyyX, apxeonorviiH OOMOH ManeoHTONOMMIAH ONaBOPT
ra3pyyobiH foop Oarraa HeeuuWr Xonboraox 33p3rf3N33p aHrinaH TOOLOOJX,
Gasnart xamaapyysHa.

6.13. AwwrnantelH xawryyn ©onoH onbopnontbiH yp AYHM3P  HEeeuUMnH
TOOL00MbIT TOFTMON XWUWX, TapcaH yp LYHr Xauryynaap TOOLOONCOH HeeuTsn
XapbLlyyncaH cypanraar 30XMx apradnan, 3eBAeMXUAr OapuMTnaH xuinx OanHa.
XapbLyyncaH cyfanraaHbl apradnan GonoBcpyynaraaary TOXMOMAONS TyYHTM
agnn TepnuiiH OXY-biH “MeToamyeckne pekoMeaLmy No CONOCTaBAEHMIO faHHbIX
pa3BedkM 1 pa3paboTKL MeCTOPOXAEHUI TBEPAbIX MOME3HbIX Mckonaemblix, 2007”-
VAT alumrnax GonoMxTomn.

OpfbH Xanryyn 6a onbopnonTbiH yp AYHA YYN YYpXaliH YANABIPYYANIAH TEXHUK
SAWAH 3acruiH yHascnan (TI3Y)-a Heneenexeepry OaraxaH 3epee rapy bavraa
©0on XapbLyynanTbir reonori-MapKLlenaepuiny ereraen 6a TooLOOT atnrnaH XM
DonHo.

DHIXYY XapblUyyncaH cyfanraaHbl yp [AYHIP HeeuuWH 3epee rapcaH
WanTraaHbr TOAPYYNaXxblH 33p3ru33 MP33ayna onbopnox HeBLMH TOO XIMXK33HA
XONOOrAoX UTF3ALYYP X3P3rNaX, 3C3X aCyyanbir LUMAABIPISH).

6.14. [laBCHbI opAabir aryymx Ganraa yynyynar, xydaac xypaac OOnoH [aBCHbI
XypuvMTnang aryynargax Oycag faveap alvrT mManTMarnbiH X3parnasHui canbap,
YANABIPNAMAH a4 XONOOrANbIr TOAOPXOMNOX Cyaanraar “AwWWrT ManTManbiH
OpAbIr VXK Oypansp cymank, Aaranfax alwurT ManTManbiH HEeeLMIT TOOLOOOX
apraymncaH 3eBnemx”-nmir GapuMTNaH XWMACIH OarHa. DH3 TOPNUAH 36BNeMX
OonoBcpyynargaary  TOXWONAONA, TYYHTIM aoun  3eBnemx 0Oonox OXY-biH
“MeToanyeckve pekoMeHAauMs No KOMMANEKCHOMY M3YYeHWI0 MECTOPOXAEHN U
NOACYETY 3aMacoB MOMYTHbLIX MOME3HbIX MCKOMAEMbIX 1 KoMMNoHeHToB, 2007"-mir
almrnax bonoMxTon.

6.15. Byx TepAnH AaBCHbI OPAbIH HEBLUMIT YNamXnant bonoH reocTaTUCTUKMIMH
apryynaap OpAblH reonorMnH TOrTOL, XauryynblH apradnan, CUCTEMUAH COHMONTbIr
YHISC3H COHrOX, TOOL0O0MI0X OONOMXTOW. KOMMbIOTEpUWH NPOrpaMM aluumiaH
reoCTaTUCTUK apraap HeeuWWr TOOLLOONOX TOXMOMLONL, aHX;ar4 ererfanyya
(XxarryynblH ManTanT 6a LLOOHOTWAH KOOPAMHATYY., LOOHOTMAH UHKIMHOMETPUIH
XIMXKUATYYA, Yynyynar 0a faBCHbI e AaBXapryyabliH 3aarviH Ganpnanyya, XypachiH
JINTONOMU-CTPATUrPAdbIH XM, aLUMT OYPABIPUIH aryynrbiH y3YYI3NTYYA MX 33p3r),
3aBCPbIH TOOLL00NOS, OONOBCPYYNanTbiH Yp AYHIYYA (KMWMMIAH Waapanara XaHrax
LABCHbI Ve, 1aBXaprbiH OrTNONYYAbIH KaTanor, reoforuitH OonoH HeeLWnH A3BCrp
3YC3NTYYA, AABCHbI OMETMIH X3BT33 6a 60CO0 XaBTranH Tycranyym, ManTanTbiH axuL,
MEpreLreep TOOLOOSICOH Y3YYI3NTYYAUIH KaTanor rx 33par)-WUAr YHWWK OANroxom
xanbap, wanrax 6onomxTon an, NporpaMMyyapIr almrnas oypayyncaH banHa.
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OpiblH OPOH 3alH OyX 4MrNang ererfen XOOPOHA Xamaapan xagranargax
3a1r BaprorpaMMblH apraap TOAOPXOWMITK, 3H3 XYP33HA XaunTyyh XWX, HOOLMNH
MUKPO X3C3MLUYYAA OVIP XOPLIWAH, KPUTMHIUIAH 33p3r apryyaaap ereranyyaumr
VH3H 36B ONX TOAOPXOMNOXOL XaWryynbliH axmaap aHxgard ereraen XxaHrantrau
TYBLUMHL OYPACIH OavxbIr TOPryyH 33prviH Waapanara 6onrocoH GawHa.

Oonoo. OpablH cyanaracaH Gangan

ByX TOpAWIAH [aBCHbI opabir (TOMOOXOH OpAbIH XYBbA, TYYHUIA 3apUM XICTANT)
CyANaracaH TYBLUMHII3P Hb YHIMM3 6rceH OpA, Xauryyn XUMC3H OpA, X aHruiHa.

7.1, YH3Mr33 erceH oph X 3pa-yHINM3HUW aXNblH TYBWUHA Cyanaraax,
OpAOA LaallfblH XanryynblH aXun fByynax, 3CXMNT TOQOPXOWICOH OPAbIT X3/H3.
YH3Mr33 erceH opaoa Aapaax YHACIH acyyanyyabir CyanaH TOrroocoH 6anHa. YyHA,

OpAblH - 3pO3CNar  TOPAYYAUWT  TOAOPXOWTK, TYYHUM  EPOHXMA  X3IMX33,
YVNABIPAINAMIH a4 XONOOrANbIH YHINMS ery, XauryynbiH axun TenesneH sByynax
XaMIUUH X3TUMH TONOBT3M X3CTUNT anracaH banHa.

OpfblH GAANrUAH YHAMM3 OONOH HEBLMH TOOLOONONA, X3P3MM3X XULWIMAH
V3YYTATYYAUNT TeXHUK-3OUAH 3aCTUAH YPbAUYMICAH TOOLIOOH [133p TYNryypraH
COHIOX, 3CB3N Cyfamk 0Oairaa opfTov reonoruiiH Tormoll, 0f6oPNIoX HEeXL1eepee
aflnn, TeCeeTdN OPAblH XULLUWT Y3YY3NTT3M Xapblyynax 3amaap COHIOH aBCaH
DaviHa.

BasnruiH YH3NM3r OPAbIH AUANSHX X3C3IT UNpyyncaH (P,) 33parnanasp erxe.

OpablH HapuiBYnaH cygancaH OaraxaH x3cart 6onomxTton (C) 33parnanasp
HO6LIMMH TOOL00S101 XMNCIH DalHa.

Wp33ayng opabir onbopnox apra, CUCTEMWIMH Tanaap TOMCTOCOH YHIMM3HA
TyNryypnaH Teceenen A3BLUYYNCIH Oanx.

ALMIT ManTManbiH GaskUraax YaHapbir XxapbLyynanTbiH apraap O0M0H COpbLbIH
nabopaTopuH CypanraaHg TynryypnaH TOLOPXOWMX, OasXyynanTbiH 3apyMbiH
OyayyBYMIT I3BLIYYNCIH BarHa.

Np33pyna opabir onbopnox, 6onoBcpyynax yynblH YANABIPYYAMAT Banryynaxas
LIaapAaraax XepeHre opyynant, OyTarasxyyHWM YWNABIPASAMAH 3apdan bomoH
Oycan 30UMH 3aCTUIAH Y3YYN3NTYYAMNT XapbLyynanTbiH YHACSH [33P TOMCTOCOH
YHIMIM3r33p TOAOPXOMNCOH BarHa.

LYYPrvH rMaporeonorMind Hexuen, ofoo Gamraa yCT UaryYAUWH YHINMIIH
TYAryypnaH YMnaB3IPA3ANAH BONOH axymH X3P3rN33HWMIA yCaH XaHraMXWUH Tanaap
YHINIM3 erceH OawHa.

OpabliH 0nbopNoNTOOC XYP3I3N3X OPHUUHA Y3YYN3X HENeennnH Tanaap YH3NIr?3
ery, Xypa3n3H Oyi Op4HbIr OOXMPANOOC Xamraanax acyyanyyabir O3BLUYYACH
BanHa.
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7.2. OpfiblH reonornmH TOrTol, [aBCHbl XYPUMTAANYYAbIH X3MX33, X3an03punr
HapWMBYNaH TOrTOOX, DasKyynax TEXHONOTWMMH FOPUMBIT HAPUBYMAX 30PMNTOOP
OPAbIH XaMMMWH CalH TONeeNenTat X3CrT 3 XWU33C UXTYW XyrauaaHa TypLniT-
YVANABIPNANMAH  ONOOPNONTLIr Yyn yypxaH OonoH Oanranb OPYHbI XSHANTbIH
GanryynnaryyabiH 36BLIEEPONTINIeep XanryymbiH TOCIUAH XYPI3HI OartaaH Xmmx
6onHo. TypWUAT-yMNABIPAINMMH ONOOPNONTLIH 30pUyNanT, Tyyrasp LWXNABIPIIX
acyyanyyabir Tyxan Oyp OpAbH reoforviH Tortol, 6a GanranuiH  Hexueng
TyAryypnaH TOLOPXOW TeNeBNeX X3P3rKYYIH3.

[laBCHbI opayyaan TyPWWAT-YANABIPASNMMH ONOOPNONTLIM FON TeNeB ophblH
reonorviH TOrTol, [aBCHbI XYPUMTRanyydslH Tepern, X3n03p, X3MX33, [0T0of
TOrTOL, OavplUMX Hexuen, 3pA3cnar OypanasxyyH, OphblH OnOopnoATbiH Yy
TEXHWUKWUAH OONOH  MMAPOreonorMinH  HexLUen, onbopnox TexHonorn, alurT
ManTManblH YMNABIPANNIAH (TEXHONOTVIH) TOPNYYA, TIAM3PUIH XapbLiaa 33prmr
TOLOPXOMNOXOL OPAOL DaraxaH X3MX33HWI HINT XUMXK, TYPWUATLIH onbopnont
3aUNLWUNyM Waapanaratan 0avraa TOXMONAONI XUIH3.

Acap Tom B0N0OH TOMOOXOH OpAbIH XyBb 0100PNONT, BONOBCPYYNANTLIH YHACIH
YNABIPYYAMAr BapbX Oanryynax YHAICINUIAT canTap OONOBCPYYNax 30pUnroop
Gara OBpbIH YANABIPANMIH Banryynamxuir Gapbx TypLUMNT-YANABIPANUIAH
onbopnont, Gasxyynant aByymXx, A33pX acyyanyyablr OHOBYTOW LWWAABIPASLST
Typlinara bamgar.

7.3. Xanryyn XwincaH opa rax onbopnontoHs 631TraracaH opabir X3aH3. OpabiH
reonornnH TOrTOLL, aLMIT ManTMarblH Tepen, TOO X3MX33, YaHapblH y3yynanTyya,
TEXHOMOMUIH WWHX YaHap, OpAblH ONnbOPROATbIH FMAPOreoNorvnH, UHXEHEP
reonormMH 6onoH Oycap GarranuiiH HeXUYYAMWH CyAanraaraap LUMH33P YyiblH
onbopnox 6a bonoBcpyynax yunaBaPyyaunr bapbx 6anryynax tecen 6onoscpyynax,
3CBIN XYY4MH YWANABIPYYAIL 6pretrefl XWWX3h Laapafiaratanl ereranyyaunir
XaHranTTan TyBLWHL TOLOPXOWMK, OYpaH OypayyncaH GarHa. Xanryyn XuncaH opa
Hb CyAnarfacaH TyBLUMHI3P33 Aapaax Waapanaryyabir xaHracaH banHa. YyHa:

OpfiblH reonorMH  TOrTUBLIH - HUANMAA  Darpdan, opgabiH Oyn3rT  TOXMPCOH
33P3rN3YYA33P aHrMNaH HeeLUMIT TOOLLOONICOH DaKX.

[laBCHbI 3pA3CN3r HaMpnara, YUNaB3PA3niAH Tepen 6a CopTyyablH TEXHONOMMIH
WKHX YaHapbIr alWWIT ManTMansiH GoNoBCpyynantaap TyyH33C YHACH Oa favBap
OypaBapunAr X Oypanssp rapraH aBax YWNLABIPANMMH TEXHOMOTWWH TOPUMBIT
COHrox TyBLWWHL CyfancaH bawx,

OnbopnonTblH ABLAA rapcaH Xxasrgan, XyyncaH xepc OONOH YMNABIPAINMMH
yCaH Aaxb almrT OypaB3PYYAMMAH aryynrbir TOLOPXOWNX, Heeuunr Xxonbormox
33P3rN3NA aHrMNaH TOOLOONCOH Darxaac rafHa xatyy OOMOH WWHMH Xasrombir
awmrnax 600X YUrnaAMAr TOLOPXOMNICOH, Xasarasbir Xafranax OHOBYMT rOpUMbIT
TOrTOOCOH DanHa.
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OpfiblH  TMOPOreonorvnH,  MHXEHepP  reoflorniiH,  reokpUonorvnH — BomoH
GavranunH Oycap HeXUMYYOWUMH Cydanraar XypasnaH Oy OpYHbIr Xamraanax
©onoH 0nbOPNONTHLIH YN aXMnnaraaHbl ayNryn bananbIr XaHrax gypaMm, XypMbir
OapvMTnaH onbopnont, OONOBCPYYNanTblH ABYYNax YANABIPMAVIH TOCYYOAMUAT
©onoBcpyynax TyBLUMHA CyANaH TOrTOOCOH DalHa.

OpAbIH reoNornH TOrTOL, AABCHBI XYPUMTNaNYyAbIH X3N03p, XaMX33, banpLums,
AWWIT ManTManbiH YaHapbIH Y3YYN3ATYYAUNT OPL ra3pblH OHLIOM TOXMPYyynaH
xamryyn 6a onbopnonT 3pxn3ryamnH OHOBYOH TOTTOOCOH Barpnan 6a xamMX33H[
HapWUMBYNaH CydanX, YHIMWMATIN TOrTOOCOH DarHa.

AWNIT ManTManbiH ondopnont, GonoBCpyynanTbiH SBLAL XYP33M3X OPYMHL
Y3YYN3X HONeenMnr TOLOPXOXK, COPer HeNeennUIT baracrax Tanaap 3eBNEOMXKUIAT
bonoscpyyncaH barHa.

OpZblH  HeeuMUr  TOOLOOMOX XKULWF  Y3YYM3aNTYYAMUT  OpAblH - X3MX33,
YVNAB3IPAAMMH a4 XONOOrasbir TOAOPXOMNOX TEXHUK-3ANAH 3aCrUAH TOOL00M0NA
TYAryypnaH YHIMLWWATIMMR3P TOLOPXOWICOH DarHa.

HeeUWH 33p3rnanyyavinH OHOBYMT Xapbliaar TyxavH opd Oypasp TyyHWM
reONOTUNH TOFTLIH OHLUIOMT HULLYYIH TyCrai 3eBLIOSPeN 333MLLNIHML TOLOPXOoN
X3MXKI3HMIN 3PCANNIAT TOOLLOOH TOTTOOX Daix OONOMXKTON.

| 6a Il GynrminH opabiH GonomxTor (C) 33p3rnang xamaapcaH HeeLeec onbopnont
XWX OONOMXUIAT [aBCHbI XypUMTNan 6a OMETUIAH reonorvitH TOrTol, 3y3aaHbl
eepUnenT, banplwmnx Hexuen, bypABIPYYAMIAH aryynra 6a TapxanTbiH WWHX YaHap,
oNnbOPNONT XMACSH afun TeceeTsn OpAblH TyplUiara 33priiAr xapransad Tycraw
36BLUI6OPON 333MLUMMYML, OONOH LUMHXI34AMIH XamTapcaH AyrHINT3A Tyaryypna
TOLOPXONHO.

Xanryyn XWNUCOH OphblH HEeUWAr YNCbiH 3pA3C OasnruiH caHm OypTryynx,
opAbIr onbopnox, awurt mantMmansir Gonoecpyynax T33Y Gonoscpyynaraca
TOXVONAO0NI 0N0OPNONTOHA BIATIAFACIH OPAOA XaMaapyynHa.

Hanm. OpablH HEeeLMNr AAaXUH TOOLLOOJIK, OYpTranKyynax

8.1. OpfiblH H3M3AT Xxawryyn OONoH onOopPNOAThIH ABLAMA AWWIT ManTManblH
4aHap, TOO X3MX33, OPLbIH Fe0NIOTU-34NMH 3aCTUMH  YHINMI3HA MX33X3H eepynent
rapcaH TOXMONZONA TyCran 36BLUeepen 333MLWMMYNG OONOH YYN YYPXanH XSIHAMTbIH
GanryynnaryyabiH CaHaaunaraap OpAblH HEeeUWMMr TOITCOH XYypam, 33aBpbir
BapuMTNaH AaxvH TOOLOOMX, BYPTIIMKYYIH3.

8.2. Tycran 3eBLIeepen 333MWNUY OanryynnarbiH caHaa4dnaraap TyYHW 3AMIAH
33CTUWH HOXLeN UNT JOOPACOH Aapaax HeXLyyosA:

©MHe TOOL00K OypTraMXYYAC3H OpAbIH HeeL, OONOH aWNIT ManTManbiH YaHap
20% 0a TyyH33C Ux xyBMap baraccaH,
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YWNABIPMNNAH 66PUNH BpTer X3BUMH TYBLIMHA Banxan OyTI3ra3XyYHUMA YH
20%-1ac Ux X3MX33r33p yHacaH,

AWWrT ManTManbiH YaHap, YWNAB3PA3AWWH Hexueng TaBWrax Luaapanaryyn
B6PUNeraCeHNA YHOCH [33p eMHe OypTramKyyIC3H HeeLeec xacarfax ectou
HEBUMMH X3Mx33 20%-Mac X3TIPCIH 33p3r TOXMONANYYAAh HEeeuuur AaxuH
TOOLL0OMX, OYPTIMXYYIH3.

8.3. MOHron yncblH TOpWIAH 3axmpraaHsl OONOH Xyyrb, XSHaNTbIH Ganryynnaryyn
Aapaax TOXVONOONL Heeunr AaxvH TOOLOX OypTryyiax caHaadynara rapraHa:

O©MHB TOOL00MK OYPTMMXYYNC3H opablH Heel, 30% 6a TyyH33C X X3MXK3IIM3p
BCC6H,

OpablH HEeLMIAT TOOLIOOMOX XU Y3YYNIATUAH YHAICA3NA X3P3rnak OancaH
X3MXKI3HIIC aLUNIT ManTManbliH YH3 30% 0a TyYHI3C MX X3MXKI3r33p HIMIMACIH,

YWNABIPANNIAH SONAH 3aCTUMH HOXLIWIAT UAT CalXpyynax OONOMXKTON WWH3
TEXHWK, TEXHONOIN HIBTPYYICIH,

OpoblH YHIAM3 6a YMNABIPMINWAH TOCAWMMH WaTaHA M3A3rad3ryn GancaH
YH3TaM OonoH Ooxupayynard OypaBIpYYA [OaBCHbI XypumTnan Oa aryynary
YyNyynartT WWH33P WAPYYASrACH 33p3r TOXMONANYYAAL OpAblH HeeUMnr OaXuH
TOOLL00MK, OYPTrIMKYVYIH3.

8.4. OpAblH reonoruiiH TorToll, ondopnonTbiH 6a 00N0BCPYYNaNTbIH TEXHOMOTM,
TMOPOreoNnorvinH OONOH YyN TEXHUKUAH HEXLMWAH eepynent, OyTa3rmsxyyHum
YHUWH TYP 3yYPbIH YHANT 33p3r OPAbIH SAMH 3aCarT OHLbIH HONeesnen y3yy3x33pryn
O6pPUNeNTUNH yel OpAblH HEeeUMWr OaxmH TOOLOOMXK, OypTramKyynaXrymrsp
0NOOPNONTbIH YEUNH XULLTMIAH Y3YYNINTUAH ©8pUnenT, COHronToop WUNMABIPIX
BONOMXTON.
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10.

1.

12.

13.

Ec. Awurnacad matepuan

Awnrt ManTMan 3p3x, Xaux, aWwurnax yun axunnaraaxsl Xypam. Yyn yypxan,
XYHA, ynnasapunH canibiH 2018 oHbl 02 gyraap capbiH 05-Hbl egpuiiH A/20
[yraap Tylaanaap GatnaracaH.

Awnrt MantManblH Gasnar, opfblH HeeuWiH aHrunan, 3aaeap, 2015. Yyn
yypxanH camabiH 2015 oHbl 9 ayrasp capbiH 11-Hun egpumH 203 ayraap
TyLUAafblH XaBCPanT.

MeToamyeckme pekoMedaumy Mo  COMOCTABAEHWMIO AAHHbIX Pa3BeAKM U
Pa3paboTKM MeCTOPOXAEHM TBepAblX Mone3Hbix uckonaembix. OIY K3,
Mockga, 2007.

MeToamnyeckme pekoMeHZauuy no npvmMeHeHnto Knaccudukaumm 3anacos
MECTOPOXAEHWA M MPOrHO3HbIX PECYPCOB TBEPAbIX MONE3HbIX NCKOMAEMbIX.
Conn. ®TY K3, Mocksa, 2007.

MeToaunyeckme pekoMeHZauMy Mo npvMeHeHno Knaccndukaumm 3anacos
MECTOPOXAEHWA M MPOrHO3HbIX PECYpCOB TBEPAbIX MONE3HbIX MCKOMAEMbIX.
O3epHble conn. OTY TK3, Mocksa, 2007.

MeToamyeckme pekoMeHOaumMs no KOMMAEKCHOMY M3y4YeHMIO MEeCTOPOXOEHNM
M NOACHYETY 3anacoB MOMYTHbIX MOMIE3HbIX NCKOMAeMbIX M KOMMNOHeHToB, OIY
K3, Mockea, 2007 r., 15 cTp.

Metogmnyeckoe  pekOMeHgaumMuM  no  npuMeHeHnio  Knaccndukauumn
3KMNNyaTaUMOHHBIX 3aMacoB WM MPOrHO3HbIX PEeCypcoB MOA3EMHbIX BOL K
MEeCTOPOXAEHMAM NpOoMbILLNeHHbIX BoA. Mocksa, OI'Y K3, Mocksa, 2007,

MOHron YNCblH HyTar A3BCMIPUNH X3IMX33HL XMATAIX LaXMaraaH, COPOH3OH,
rpaBMMeTp, araapblH reodU3nKMNH 3yparfanbiH aXmbIr FYMUSTIOX, TaunarHax
3aaBap, 2017. Yyn yypxaw, xyH4 ymnaeapunH cangbiH 2017 oHbl 12 gyraap
capbiH 12-Hbl egpunH A /237 pyraap Tywaan

Cymbsia X. MoHron opHbl AaBcHbl Heel, Oasnar. YnaaHbaatap, 2011.

C33B4KNC3H BOMOH AyHA, TOM MacLITabbiH MMAPOreoNorMiAH 3yparfan, alumrT
ManTMasblH XauryymbiH aXblH ABLAL OPLAbIH MMAPOreoornH Cyaanraa Xmmnx
3aaBap, TYYHA TaBWUrAax Waapanara. Yyn yypxaw, XyHL YWNABIPUWH CavabiH
2017 oHbl 12 pyraap capbiH 12-Hbl eapuiH A /237 pyraap Tywaan.
TBepOble MofiesHble NCKoMaemble 1 FopHble NOpoabl. [e0noro-TexHonornyeckoe
kaptnposaHue. CTO Pocleo 09-002-98, N217/6. 1998 r. 44 cTp.

Teepable MONMesHble WCKOMAeMble K FOpPHble MOPOAbl. TexHonormyeckoe
onpoboBaHMe B npolecce reonoropasBefoyHbix pabot. CTO Pocleo 09-001-
98, N217/6. 1998. 20 c1p.

[LlaaHaap M. XoonHbl AaBC 6a MeceH Lwyy. “Metann 6yc awurt MantMan Hom".
Yb., 2015. X 430-493.
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Apas. XaBcpantyya,
Xascpant 3.1.

DpACUNAH JaBCHaac rapraH aBgar OyTaara3XyyHUn ctaHaapT 6a TeXHUKUIH
Hexunyya (Moxron, OXY)

MNS 5046:2019

MNS 3262:1990
MNS CAC 150:2014
MNS 1992:1983

MNS 0430:1987
MNS 1786:1973
IEC 60721-2-5:2016

MNS2220:1986

MNS 3-076:1983

FOCT P 51575-2000

rOCT P 51574-2000

TY 9192-049-00209527-98
TY 211-018-05778557-2004
TY 2152-076-05778557-97
TY 6-12-9

TY 2152-067-00209527-98
rOCT 2156-76

rOCT 5100-85

rOCT 6318-77
rOCT 21458-75
TY 6-13-10-77
rOCT 2263-69

XYHCHWI 30pUynanTbiH MOLXYYNCaH AaBC TeXHUKNAH
epeHXM Wwaapanara.

Opp raspyyaaac 03nTracaH AaBC
XYHCHUW OaBC. TEXHVKUMH Waapanara

TaX33MMAH  [JaBC, WYY  XYXMPbIH  Havpnara
TOZIOPXOMIOX

XNopT HaTPUH AaBC
ManblH T2X33NWNH JaBC

Banranb OpYHbl HOXUIWMIAH aHrmnan. banranbg nnpax
Danranb opyYHbl HeXLen. Tooc, 3NC, AaBCHbI Yyp

XYHCHUI [ABCHbI LUMHXMAT3HMIA apra
YynyyH AaBCHbI CTaHOAPTYMNCAH 3arBap
XOOnHbI OaBC

X0O0JHbI AaBC (MoAXyyncaH)

Man ax axyvH naBc

A, b, B, I MapkuiiH Gaskman “lanut”
XoosnHbl gasc “Kamck”

XInopT HAaTPUMH yycMman

TeXHVKUIH XNOPT HaTpu

HyypCxysnuinH Hatpu

KanbupkyyncaH — TeXHUKMWAH — COOA.  (TEXHUKUMH
Hexuen)

TeXHUKMNH XYXPUMH Xy4nnnar Hatpu. TH
Tancmkyyncad cynbgar Hatpu. TH
TeXHVUKUIH L3B3PLLYYACIH XNOPT HaTpw

TeXHUKMWH MA3MXMN HaTpu
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rOCT 450-77

TeXHUKUIAH XNOPT KanbLy

TY 2111-004-05778557-2000 byTtancaH CUnbBUHAT

FOCT 4568-95

TY 6-13-12-79

TY 113-13-13-82
CTOCN>3KC 001-98
CTOCMN>3KC 001-98

TY 2111-017-05778557-2003
TY 1714-069-05778557-93
TY 21M1-013-05778557-2002
TY 6-13-20-79

TY 2184-082-05778557-98
TY 13-13-22-84

TY 13-13-17-83

TY 6-13-12-79

TY 6-13-11-79

TY 113-13-8-83

XNopT Kanu

X6[66 ax axymH XyX3pXY4UnH Kann
Xonumor kanunH gasc 40 %

H MapKunH xnopT Kanu

O, C, T MapKumH XJI0pT Kanw

SpacvinH Gasxkman «CunbBUH»
basxyyncaH KapHanaut

KapHaniuteiH xyasp

XNOpT MarHn-TeXHUKNUAH yycMman
Kanu-marHuimH baskman

XAA-L 30puyNcaH TOM LUWMPX3TI3MT X0PT Kanu
bopLooHa 30punyncaH cynbdar Kamu
Cynbart KanunH TeXHUKUH Waapanara
KanumarHesumH TexHUKWNH Luaapanara

BanranumH KavHuT



AWINIT ManTMarnblH 6aanar, opAblH HOBLMIAH aHrUNNbIT
[aBCHbI OPA0A X9Parnax apraymncaH 3eBAOMXK

XaBcpant 3.2.
CUNbBUHUTUWT ranyprumnH apraap 6asxyynax oyayys4

CynbBUHUT
Bytnant
Ox yycman
H
| ! Yraax yc
CUNbBUHUTUNT th
yycrax FanuTtTan !
yycman Yycmanaac
ranuTbIr Anrax
3x yycMansIr
TyHraax HascTai
wnam Xasargan
LLlaBapTaii Wwinam
Xepreex, KCl-nir
Tancxyynax
! Yraax yc
 J
Ox yyemanaac Ox yycman 3x yycmansir
KCl-nint pascbir xanaax
anarax
XataanT, KCl ByTaargaxyyHuir
g«-m»..m.......-b GaBJ'IaX
BytearasxyyH KCI

|

KCI
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XaBcpant 3.3.

KapHanutuiir ¢notaubiH apraap 6asbkyynax 6yayysu

KapHanut

Xyypawn 6ytnanr,

LUMTLIMAT
HontoH byTtnanr,
aHrunant
3x yycman
LLlaBapTan
wnam Har uaBapnaraaTtai
LunamblH chnoTaum
8
=
(]
>
>
X = ¥
™ Xoép usBapnarasTail | Xasargan
CUNBBUHUTIAH cbrioTaLm _—_}
OT1repyynant ©1repyynant,
wyynT
8
Q
(8]
)
o
lnam aryynax v HaschbIr sanrax
XnopT kanuir
LUeHTpdyrasx

i

KCl-unr xataax,
LNTLUVK aHrMax

- Anrax aumx
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Paccon

Pana

PanHoe o3epo
MoBepxocTbHaa pana
[oHHas pana
MexkpucTanbHas pana
MnoBas pana

Cyxoe 03epo
[Togneco4Hoe 03epo
CrabunbHble o03epa
HectabunbHble 03epa
KopHesble 03epa
MorpebeHHble MeCTOpoXaeHMS
JlaryH

[anoreHHble Mopofbl
Xnopuabl

Cynb@arbl
KapboHatbl

HaTpoH

Conanyak

Conanel,

Tnaybeposa conb (Mupabunur)

Mwupabunuta-crekneua
Kayctuk kanwm

[MoTaw

KanunH cenntpa
HoBocaaka

Crapocafka
TvnoonpepnsioLLe conv
Camocafio4Has conb
Capo4Has conb
KopHeBas conb

KopHeBas 3anexb

XaBcpant 3.4

YrcuvH Tonb

YB yC, paccon, LWopBOr yycMan (X3T xaHacaH yycMan)
Ypar yc, pan, LopBor yc

Ypar yctan Hyyp

FamapryyrumH ypar yc

Epoonbit ypar yc

Tanct X00pOHAbIH ypar ycC

Jlar waBpbiH ypar yc

XaTthar Hyyp, WUPracsH Hyyp, TOXem Hyyp
ONC3HA faparfcaH Hyyp, WWPr3CaH Hyyp Lanaam Hyyp
TorTBOpTON Hyyp

TorTBOprym Hyyp

CaH Hyypyya, Tepmen Hyyp

Haparnman opayyn

Hyypwmar, naryyH

[laBCHbI rapanTan yynyynar

XnopuablH AaBCYYA, XyXWp, HOXMAL
CynbaTbiH AABCHYYA, WYY, WYYP3IXYYA
KapboHaTbiH JaBCHYYA, WYHYMPYYA

Coop, xyxwup, amaH xyxmp, Na,CO,
Mapaa

Map3

LLyy, M1pabunmt, rnaybepuT 33par HAaTpUAH CynbdaTt
nascyyn

LLInn3aH MUpabannt, MeCceH Lyy, Monop AaBC
NpamMxmm kanu,

KapboHaTt Kanwu, yHC3H XyXup

HorwmH wyy, gapuH wyy, H1tpat, KNO,

Yypar fasc, HAnx AaBC

OHXMen [aBc, xarg Aasc

bunes faacaH TepnuiiH AaBcyyn

TyHaman AaBc, eepee TyHax cyyhar AaBcC
TyHapacxyyncaH, ypryyncaH [asc, YPXXYYNCaH AaBC
Xyp LaBC, CaH AaBcC

Xyp OueT, x3BT3L, OpLA0C
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3auneHHas conb

MenkoKpUcTannmyeckyto BbIBapoYHYio
conb

MonoTtas conb (camocafiouHyto 1
Caflo4HyIo0)

KyckoBas conb
Conebnoku
BpurKeTrpoBaHHyio Conb
HyryHka

[paHaTka

Kapatys

OnepatvBHble HaccenH
HonrocpoyHble baccenH
Kynon

Onanup

fmunc

Kapcr

[naH

[poeky,
[MrpOCKONMYHOCTL
®OunbTpaLMoHHbIe
Konnekrtopckme
BoponpoHuuaemocTb
lanyprdeckmii MeTof, oboralieHus
[MrpockonUYHOCTL CoNM

MaI'HVITHOI'VI,D,pO,D,l/IHaMVIL-IQCKaﬂ
cenapauma

®epporvapocTatuieckas cenapaLms
(OrC-cenapaums)

Jlar waspbiH 6OXMPOONTON AaBC

HapwiiH WrpxarT, YaHamarn [asc
HyHTarnacax nasc (TyHaman 6a TyHagacKyyncaH)

LLyTraxx x3Bn3CaH Lynaam AaBc, X3AT3NC3H 4aBC
[laBcaH rynamar

[Ilaxman gaBc

LLnpm3H xatyy LaBC

Cyn 3BCmp Aasc

[13n3H faBsc, xap AaBc

Typ ycaH caH

YpT xyrauaaHbl ycaH caH
ByHxap
[Iwvanup, WTOK, XeHTPpYY atvpaa
lentreHe

YYp XeHONANX

[3Bcrap 3ypar

Tycran

Yunr TaTant, yC WHMaNT
LLyypyynax

Lyrnyynax

YC H3BYYYNI3X YaHap
BasXXyynanTbiH ranypruiH apra
[laBCHbI rMrpockon YaHap

CopoH30H ruapoanHammk cenapall (Cr-cenapalis)

depporvapoctatk cenapaum (Orc-cenapaum)
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XaBcpant 3.5.
3apuM HIPLWNNIH XapbLyyncaH TOAOPXOMNonT

ﬂai;ﬁ:g;bm MOHron HapLwmn Opoc HapLwmn OnoH yNCbIH H3pLWKXA
<0.05% <0.5%o LisHrar yc MpecHas BoAa Fresh water (Sea water)

850533;?0 JaBokcaH yc ConoHoBartas Boaa Brackish water (Salt lake)
3-5% 30-50%o Y yc MMHepaﬂﬁiigﬁHaﬂ o <Hyperszﬁ|nize|avﬁz,te§an pan)
>3(§’%<)'\Ai);§;? Ypar yc Pana Brine (Brine pool)
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m ALNrT ManTManbiH 6asnar, OPAblH HEBUWIH aHMUAbIT
JInTn, ue3ninH opaoad xaparnax apravuicaH 3eBeMxX

Har. EpeHxui onnrontyyn,

1.1. "Tepeec 3pasc basnrmmH canbapt HGapumTnax dognoro”, “MoHron YncbiH
3acruiH raspbiH 2020-2024 OHA X3P3rKYyMdaX YWN axunnaraaHbl xetenbep”,
Yyn yypxan, xyHa yMnasapuinH cangbiH 2018 oHbl 2 ayraap capblH 5-Hbl 64pUNH
A/20 pyraap Tywaanaap 6atnargcaH “AWWrT ManTMan 3pax, Xanx, alwriax ywn
aXwunnaraanbl Xypam”-g HUALYYN3H “Yyn yypxavH camabiH 2015 oHbl 9 ayrasp
capbiH 11-Hui egpunH 203 gyraap Tylwaanaap OatnargcaH “Almrm ManTMmanbiH
Dasnar,opablH HEeeUWMWH aHrnan, 3aaBap”-T TyXalH TOPAWUMH ALIWIT ManTMarbiH
OHLIOIT TyNryypnaH rapracaH 3aaBapT HUMLYYMK OOMHO X 33acaH Hb 3HIXYY
3eBNeOMXMIr BONOBCPYyNax yHAIC3N Oomk OanHa. ApraqmicaH 3eBReMX Hb
XaTyy aWwurT ManTManblH Gasnar, OpAablH HEBLMMH aHMUAMBIC INTK, LLe3NAH OPLOoA
X3P3rN13X Tanaapx 3eBAOMXYYLUNT aryyncax.

1.2. AprayvncaH 3eBfieMX Hb NUTW, LUE3WUAH OPAblH HEeeUWWH TOOLOOHbI
TavnaHr OONOBCPyyNnax, YACbIH aWWIT ManTManblH HEeUWAH HIrACH OypTrang
HeeL, DYPTIyYNI3X, HeeUMH XeAenreeH XUx34 xauryyn 6a awwurnantbiH Tycran
36BLUSBPOI 33IMLUAIN aXK aXyWH HIMK, FeoNorvima, Xamryynima 6onoH yypxaniaan
NPaKTVK Tycnanuaa y3yynaxag YnrnaracoH.

1.3. Jlutn (Li) Hb MeHpeneeBuH yensx cuctemminH | rpynng opgor, 3 dax
3M1EMEHT, aTOMbIH MacC 6.94 WyNTUAH MeTanmbiH OyN3rT Oarthar 3MeMeHT oM.
LlanBap caapan, MeHrener caapan eHreTsi, MeTann raaratau.

banranb n33p °Li, ’Li r3c3H xoép m3otonton Oereeq °Li n3oton Hb 7.59%, ’Li
nzoton 92.41% 3330431, JIMTUAH UM Hb 3 NPOTOH, 4 HeWTPOHOOC TOrTox 0Oa
rafgaag naexpaaHaaa 151 anekTpoHTow, +1 BaneHTTam, XMMUAH MA3BX Mall eHAep,
LaxunraaH, AynaaHbir Mall CcanuH JamXyynhar, XaMrviH xeHreH Metann bereef
xamrumH Gara 6yioy 180.5°C-g xamnx, 1330°C-g 6yuangar, 0.53r/cvm® HarTTan.
[lynaaHbl Gartaamx MxTai (yCHbI dynaaHbl OartaamxTtan onponuoo). JINTuiH 3
3MEKTPOHTOM MOHbI pagnyc Hb 78*107Y, NUTUIAH XaMruH Gara aToMbIH pagunyc
Hb 157*102y, Oycap LWyNTR3r MeTannyyaTal XapbLyynoan TyHranar OpoH TOpbIr
Y3YyNo3r, eHpep xatyynartan. JIMT Hb XMMWIH XyBbA, MO3BX CanTal yump bepunn,
MarHu, XeHreH uaraaH, 33C, Xap Tyraaratal amapxaH HIMA3X XaWmw YyCraHa.
XUMUAH NO3BX33P 6HAeP 3AM3p MeTanblH XUMUAH HIMA3N Hb XNopuayya-
XUMUIH 6aT Baxumnr yayynaar Al, Mg, Ca-wiH faBc yycaar anektponus dongor.

LI3B3p MeTann nntrHb araapt 640°C-g watgar. JintnHe 500-800°C-a ycToperyram
H3rA3X rnopna*’ yycraH ycram xy4tai ypsang opHo (LiH+H,0=LiOH+H +130xk ).
XUN/XMAH TONeBT3M aMMUaKTal HIrOX nTuidH amup, LINH,, Hyypcteperdrsi
H3rA2X AMTUAH kapbug, (Li,C,) yycraHa.

Nutuir metann Gananaap Hb LWyya X3p3rn3gsrryi. YUmp Hb araap Aaxb a3oTTau
HIMOX JUTWIAH HATPUTWIAT LN yyeraasr. JIMTUAH 1can ycTa amapxaH Harasx
rmapat amTunr*? yyersHa (LiO,+H,0=2Li0H).
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NnTn, uesniH opaoad Xxaparnax apraduicaH 3eBiemMxX

1.4. Numuir 1817 oHp LBeguiH xumumd Moxad Asryct ApdsepcoH (Johan
August Arfwedson) aHx faBCHaacC AnraH a4 HICH. HIPLWAWIAH XyBbf, [PEKMIH
AiBog-lithos-4ynyy racaH yrHaac rapantam.

JInTn Hb BaNXuMMH wapuaact ayHaxaap 20-70 r/T, fanan, TSHrMcMnH ycang 0.12-
0.25 /T XamMX33Ta1 aryynargfar. XoBpoop, 3apum ypramang 69-0.6 r/T xyptan
aryynarggar. XIX 3yyHA AWTUAT 3MUWH Havpnarag opyynaH Gara Xamx33r3sp
X3p3arnaxk 6amx33. XX 3yyHbl 50-1ag 0HOOC 3XN3H SLi M30TONUIT LBMUIAH ypBan
ABYyynaxagd Lllaapanaratan TPUTUAH*S 3X yycdp OOMroH awurnax 0onoxbir
TOTTOOCHOOP NUTW Hb MP33AyMH XaHanTTan (yavpoax Oonox) LemMuiH [dynaaHsbl
3PYUM XYYHWMIM YHOCOH TyyXUWA 34 00NcoH OavHa. CyyaMAH XWAYYA34 AWUTUAT
XOHreH LaraaHbl YWNABIPMANL FOMNOH X3p3rnax OoncoH 6ereef xeHreH LaraaHb
NEKTPONM3bIH  yMNaBIPNANA 3-5% nWUTUAH KapOOoHAaThIr HAIM3X3A, LaxwnraaH
3PUMM XYHHUM X3p3rn33r 20-10[ XYBMAP X3IMH3H, Balranb opunHL, snrapax GTopt
Haranyyamnr 25-aac Gararym xysumap Oyypyynaruir Torrooxas.

Nutn-cnopymeH (Tempeep sflyypcaH), neTanut, IUTUIAH KapOoHaT HIraayya Hb
KepaMmuK, WK, cuTann*4 rx M3T OyTI3rasxyyHUIA Havpnaraz opaor.

JINTUH faBCHbI TOCNor Xy4nn Hb -60°C-aac +60°C TemnepaTypbiH x3n10313301
4 YaHapaa angaxryv ymnaungar 6ereef 3H3 YaHApT Hb YHOSCI3H TOCOMMOOHbI
MaTepman 6onroH alwmrnagar 6anHa.

JINTUAH XaMTUAH MP33AYMTIA X3P3MN33HWA Canbap Hb METann fUTUAH XOHTeH
LaraaHbl xamnw (96% Al, 3% Li 6a Oycan)-wvir xap3rnagsr HUCIXMAH OOMOH
CaHCPbIH TEXHUKUIH YWNABIPN3N 10M. XOHTeH LaraaHbl Xavnwug, ANTUAT HIMCHIIP
HUCIX OHrouHbl XXMHT 10% Oyypyynax Gereef OHroLHbl alUMrManTbIH Xyrauaar
20% yptacrapar OanHa.

JINTUAH XUMUAH MO3BXTIN WWHX, rafaaf AaBXpaaHbl 1 3M1eKTPOHOO aMapxaH
anpax 0a HIrTraX aBax WWHX, 6HAeP LaxunraaH NoTeHUmMan, LaxmnraaH XMMUAH
WMHX YaHap 433p TYAryypnaH WSHIM Xypaaryyp, LU3H3T HeeuayYpUnUH 3NeKTPONNT,
3MeKTPOLOA  epreHeep awurnax ©OawHa. JIUTW-MOHbI OaTaper Hb  XypaaH
LSHIMM3MAA3M, LaxunraaHsl 6artaamx eHASPTIM Ty SHIWIAH LSHIM3MY batapenraac
3XM1334 LaxuaraaH MaluWH, U3H3M XypaaryypbiH TOMOOXOH YWNAB3PYYLASA epreH
X3parnaraax GarHa. LlarHbl KMXWUr OBPbIH, JaxWH USHIMMAraasr Oatapemraac
3YPXHWW YN axunnaraa A3mxmnx OGatapen (ctumynstop), 3ypruiH OofoH BMaeo
Kamep, KOMMbIOTEPbIH CaHaX OWH TOXOOPOMXYYAWUWH YMNABIPN3A, LaXwuiraaH
MaLUWHbI LU3H3T XypaaryypbiH YANABIPAAAL 6preH almrnax 0oncoH.

JIMTUIAH TUrpOCKON™*® HArANYYAMIAT araapXKyynantbiH Texeepemxua (caHCpbIH
XenrnH Oyxa3r), Bypxyyn-Typxnaryya (Tocnoroo), peaktve OonoH TypbopeakTyis
XeOenryypT XxanyyHa, TICBIPTIV 3MaNb, eHAep O3XXKMNTTIM LeMeHT, nak, Oyaar
MOH SMUIH YMNABIPN3NA epreH awurnaraaar 60mxas.
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HanxviH 3ax 33304 IUTUAH x3p3r33, 2016 oHbl Gananaap 197,000 TH Li,CO,
3KBMBaneHT, xapuH 2026 oHg 1,008,000 TH LizCO3 3KBMBaNeHT DOJIX 8COX TONBBTN
GanHa (XycHarT 4.1).

JINTUIH X3p3arn33 A3NXWUIAH 3ax 3331 g3X 2016 oHbl Ganpgan 6onoH
2026 oHbl Teceenneep (Clara et al, 2016)

XycHarT 4.1

X3p3rNiasHg 333X XyBb, %

JINTWIAH X3p3rna3HMiA canbap .
2016 oHbl bananaap | 2026 oHbl Teceennesp
batapen, LU3H3r xypaaryyp 42 86
Kepamuk, wun ynnasapnan 24 6
Toc, Toconroo 7 2
Monumep Kay4vyk yrnnasapnan 5 1
MeTannyprnt nakc HyHTar 4 0.8
Araapxyynant, araap U3B3psx 2 0.4
SMUWH YNAB3PA3N 1 0.2
Bycan x3parns3 15 5.6

1.5. Lle3an (Cs) Hb wapaBTap TysaTaw, LaraaH eHruiiH ranan3caH Metann. Hart
Hb 1.87r/cM®, meTannyynaac XaMruniH 36e16H, MeH XaMrniH Gara Temnepatypt
(+28°C) xannHa. Lleav Hb bGarranbg n3oMopd xanb3pasp, TeCT3N CTPYKTYp Oyxwmit
FANTraHyyp, Oepunn, actpoUNUT 33p3r IPACYYAMMH HaMpnarag Opaor NoanyLumT
6a 4-6% Cs,0 aryynfar uesuiH 6ot 33par AaH 3pACYYA YYCr3H3.

Lle3n Hb HapHbl BOMOH CaHCPbIH Tysaraap xaMrMiH aMapxaH UOHXA0r eBepMeL]
YaHapTau.

Lle3nnr xanaax LaxvnraaH AamxyynantbiH 3X yYCBIp 00nrox 6ereep 3H3 LUMHX
YaHapbIr Hb YHASCH (DOTOINEMEHT, 3NEKTPOH-ONTUKUIAH  ((DOTOINEKTPOHBI),
HapHbl OaTapenH YMNaB3PnaNg epreH awmrnagar 6oncoH.

AToMbIH Macc mxTal (132.91), Gara TemnepatypT Oyunax YaHap Hb CaHCPbIH
NYYXUHTVAH  XOLONrYYPUAH  TyAW, MNa3MbiH - reHepatopyyabliH - yp  alrumr
J33LUNYYA3X 33P3T LUEe3UNT alinrnax 0onox XaTUiH TeneBunr H3x barnHa. YyH33C
ragHa [ynaaHbl 3p4MM XYYUAT LaxuaraaH 3pyYvM XYYWHL XYBUPTaH LLKIKYYIISX
ynnaBapnang (MarHUTorMapoaMHaMuK reHepatopyyn MIL, aynaaHbl 3MeKTpoH
xyBvprary T30 r.M) almrnax upasaynTan 6osHo.

1.6. Jlutn aryyncaH 150 rapyn 3pAcuiH 55 opyvMMm Hb M3A3rAax Oavraa 6a
VX3BYM3H cunukatyyd, docdatyyn Oanx OonoBY UTUAM cvnmkaT, docdataac
ragHa kapboHaT GonoH Oycan 3pAcyyad3C OONoBCpyynaH raprax asgar. JIMTUIAH
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CroflyMeH, NenuaonuT, netanut, aMOaMroHWT, UMHHBANbAWUT MICIH 3PACYYAMAT
YVNABIPN3NAMMH 30pUynanTaap awmrnagar.

DAMNH 3aCTUMH a4 XONOOrAONTON NIUTUIH 3X YYCBIPYYA Hb NErMaTWT, 3X ra3pbiH
HYYPbIH [aBC, TYHWIA [aBCTal YC, ra3pblH TOC ONOOPMOATHIH TanbavH [AaBCTau
yycMan, xektoput rax wasapnar 3pasc (hectorite- xektoput Na, (Mg, Li),Si,0,
(F,OH),*nH,0), casixaH omx TortoocoH xaaapuT (jadarite-anaput LiNaB,SiO (OH))

oM (XyCcH3rT 4.2).
JInTUH HeeumnH 65% Hb HyypblH opayyd, 25% 3HooreH opayya, 10% Hb
Oycan opayynas HOOroHO.

JINTW, Ue3nnH 3pACyYA Hb XyApWH OneT BONOH opablH X3MX33HA, YHACOH Oa
farangax OypaBapyyA34 Mall TOrTBOPryW aryynratav Oanpar.

JIUTU-UE3VINH YNOBIPNAMIH a4 XonboraonTon ron 3pacyya

XyCH3rT 4.2
DPLOCUIH H3P XUMUIH TOMbEO aLri;/(;J:lr(a:?Z% 3;?32:} Hart, r/cv?
JIntniH apacyya
CnoaymeH LIAI(Si,0,) Li,0 5.9-7.6 | Rb, Sc, Ga, Sn 3.1-3.2
AMOANTOHUT LIAI(PO,)F Li,076 Sn, Ga, Be, Ta 3.0-3.1
MoHTebpazut LIAI(PO,)OH Li,07.0-9.0 3.0-3.1
Metanut LIAISI, O, Li,0, 3.4-4.1 Ba, Sr 2.4
SBKpUNTUT LIAISIO, Li,0 6.1 Ba, Sr, Ga, 2.6-2.7
Be, Sn
JNennponut KLi, Al Si,O, (F,OH),- Li,0 4.1-5.5 Ge, Tl, Ga, 2.8-2.9
K,Li,AL.Si,0,,(F,OH), Rb, Cs
LnHHBanbauT KLiFe ALSI,O, F, Li,0 2.9-4.5 Rb, SCs, Be 2.9-3.2
MoAMANTOHMT KLi,AISi,0,,(F,0H), Li,0 5.5-8.8 Rb 2.8
3abyenut Li,CO, Li,0 40.44 2.09
Xapaput LiNaB.SiO,(OH) Li,07.28 2.45
XextopuT Na,,(Mg,Li).Si,0,,(OH), Li,0 117 25
LlesniH spacyya
Monnyumt CsAISi,O *H,0 Cs,0 20-36.1 Rb, Be, Li 2.8-2.9
Lle3nitH (K,Cs,Rb) (Fe,Mq), Cs,0 6 xypTan Li, Ga, Rb 3.0-3.1
6rotut [SIL,AIO, J(F, OH),
ABorapamt (K,Cs)BF, (5,0 236 2.6
Me330TTanTnT Cs(Be,Li)ALSi,O,, Gs,015.8 3.0
JIoHAOHWT CsAl,Be,(B,Be),,0,, G084 33
[MayTosuT CsFe,S, Cs 359 3.4
CokonoBawnTt GsLi,AlSILO, F, Gs,0 29.1
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1.7. OXY-0 nuTUAH onbopnonTbiH YHAC3H 3X YYCBIP Hb CMOAYMEH, 3apvM[aa
neTanuT, NeNUAOANT, XOBPOOP aMONMIOHMT, 3BKPUNTUT aryynary XoBop MeTannTt
nerMaTuT, rpaHuTyya 6anaar 6on bycaa opHyyaan NUTUr3p BasxkcaH yc, WUPr3caH
HYYPbIH [aBCHbI yycMan (pana), ryHuin 6a yypLMnT UXTII yCaH CaHTUAH WOPBOT
yC, HeTUAH MOO0OPOMbIH 3PA3CA3M FYHWUI yCHaac nMTUIAr onbopnogor OaviHa
(3ypar 4.1, XycHar 4.3).

Fafaan OpHyydam NUTUAH 3pOcuAH OOMOH XUMUMH OVTI3radXyYHUIT Oyp3aH
X3MX33r33p Hb alumrnafar. XoBOp MeTannT nerMatutaac CrogymeHbl 3pAcuiH
Gasxmanbir (nutuin nupokcer LIAI(SLO,)), Bara xamx33rasp netanuTt (AMTWIAH
wnat LIAISI, O, ), nenuponmt KLi, Al 55,0, (F,OH),, xamruiiH 6araap ambauroHnThIr
(LIAI (S,O,)) raprax aspar 6aiHa.

MerMatT faxb NWTUMH aryynreir npoueHToop Li,O vnapxuinHa. HyypbiH
LABCHbI aryynrbir ppm-p, Mr/fi 3CB3 333AXYYH XMHM3P Wit% Li nnapxvnnHa.
XapWH NUTUH HEOLMIT TOHHOOP UN3PXUNNHI.

XUMWAH OyTI3rasXYYHUN Tepeng Nt aryyncaH OfoH TepAWMH OyT3arasxyyH
YWANOBIPASLSN Tyn YANABIPNINMIAH X3MX33T Hb WX3BYN3H JIUTUIAH KapboHaTbIH
skBvBaneHT (LCES) TOHHOOP MMIPXMANGST. JIMTUAH KapOOHAT Hb XaMIMMH WX
nmtiH aryynratan (0.188% Li), 6ycan ron OyTaarmsxyyHyyasa metann 5.32 LCE,
opomma 0.425, ruppokcmg MoHormapat*® 0.88, xnopua 0.87, oytmunamtn 0.576
BanHa.

MeTacoMaTuT XyBUPCaH FPaHWT, fH3 OYPUWH TOPAWMH rpev3eHn opayyabiH
onbopnonTbIH ABLAA LMHHBANbAWT, NENUAONT, NONUANTOMHWUTIIP3T MANTraHyypaac
AUTAAT farangax awurt oypasap xanb3pasp onbopnox GONOMXKTOM.

3pdac baiidmaap
onbopnox 13%

TMeamamumaac 28%

¥Ypae yc
(paccon)-naac 58%

3ypar 4.1. INTUNH XUMUAH HIrBANAH YUNABIPUAH TOpnyyaAUNH
on6opnonTbiH Gangan (SignumBox, 2011)

1.8. X0BOp MeTannTnerMaTuT fax nutu, Le3vnH opayyabir AMTUiH GONoH NnTuK-
LIe3U-TaHTasblH MC3H VNABIPAINAH YHACIH XOEP Tepens xyBaaaar (XycHarT 4.3).
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MerMatnt Aaxb nuUTUMH opayyaan OXY-biH 3aBUTUMHCKOe, Konmosepckoe,
TarTbirckoe opayya, AHY-biH KuHrc MayHTuHbl opayyn OartaHa. Xyapuid
BreTyya Hb YPT CyHacaH LuyramaH x3n03pTan, 33parl33 bavipnantau, ari yHantam
nerMaTUTUH cyanyyn Gereen pervoHanb XarapfiblH OyCWMMH [aryy X3A3H 3yyH
MEeTP33C KMnometp xyptan yptran. CyanbiH 3y3aaH Hb 0.5-1M-C 2-25M xypTan
X3an03133H3. BOCOO TIHXNIMMMH Aaryy CMOAYMEHT XYO3PXMATUMH Aanaunl Hb
3-3.5kM Xypaar. Aryynard 4ynyynar Hb KOpAMepUT-amduoonbiH dal, XypTan
XyBvpang asTcaH Ganpar. MerMaTuTiH XYAPUMAH OMETYYA Hb UX3HXA33 CynaBTap
Oycnyypnar OyTaUTANM, 3axblH OyCyyA Hb KMXWI 3CB3 AYHA LWMPX3ITaM KBapL-
anbOUTbIH, 3CB3N KBAPL-MUKPOKAMHBI arperatyyaaac TortoHo. TeBuiH Oycag,
CNOAYMEHbI OMETUIH X3MX33 3pC epreH 6omk 0.5-1.5M xypax 0a crnomymeHs
TaNCTyya Hb XYAPUUH OMETUNH XN 3aarvinH rafapryya xeHaneH banpnantan Gamx
Hb 3N103r. YYHWUIAT LIOOHOTUIH COPLLINONT XUMXA33 aHXaapax X3p3arman. Xyasp A3X
cnopymebl aryynra 15-25%, L0 0.5-1.5%. [aranaax awurt 6ypassp Hb Ta,0,
0.005-0.01%, Be 0.04-0.07%, Sn 0.03-0.08%, X33pWiH XOHLL OONHO.

MerMaTuT faxb NUTU-LE3M-TaHTanbiH OpAYyYa Hb Oycnyypnar goroon GyTauUTIN,
Hanyy YyHanTaW, xaBTaHMar, 3CB3M M3WWA  MasruAH  XyopunH  BueTyyasap
Teneenernex 0a awmrm OYpABIPUIAH aryynra Hb Xura Oyc, TortBopryin (snaHrysa
CYASIbIH  LYNXMACOH X3C3IT OPLUMX MOMNYUMT). 3apvMaaa 3H3 TOpAWMH XyA3pT
nerMaTUTUAH OUETYYAMNH TIHXNMIMMH Aaryy M3LWWN MasriH xano3pTan, Gapar
1T, ue3niH aaH 3paacmin (0.3-1.3% CSZO) NenuaonUTUAH XypumTnan Ganaar.

JINTUIAH XYAPWIAH FON 3pA3C Hb CNogyMeH bereef 3H3 Hb Al-Si OynarT xamaapHa.
CnogymeHbl Havpnara Hb Li,O 8%, Si0,64,5%, AlLO,27.5%. Xaunax Temnepartyp
Hb 1380°C. CnoayMeH Hb Ganranb/ KBapL, X33PUAH XOHLL, aMOAMIoHNUT, Bepunn,
KONYMOWT, TaHTaNWTTam XaMT iH3 OYPUIAH XIMK3I3T3M TancT xanb3p33p TaapaniaHa.
CnoflyMeH Hb WWA3H ranraTal, caapan, HOrOOH-Caapas, LWap HOrOOH eHreTau.
AHY-biH [lakoT opaof 16M ypT, 65T XMHT3M crofyMeHbl TancT onacoH banaar.

NenvaonuT, UMHHBANbAWT, NETanuT Hb CMOAyMeHbIr OOABON NUTUIAH aryynra
baratan, Li,0 1,5-5,5%, Si0,46.9-60.1%, AlLO, 11-28.8%, 9% dTop aryynHa. lon
xonbL, Hb pyouan (Rb,0 3.7%), uesn (Cs,0 1.5%). TancT Hb AnTacT, arperat Hb
Xyyaacnar anTact 6a HapuiH xavpcnar. Hun sraad, ynaaH, sraaH, caapan, Xex
AraaH eHreTs .

AMONUIOHNT Hb hocdaT, NUTM Ba XeHreH LaraaH aryynHa. JIMTUiAH aryynra
Li,0 10.1% xyp3x 6a P,O, 54%, ALO, 34% 6a 9% Top aryynHa. AMOIMIOHMUT Hb
XYOPUMH HEeeUMH GaraxaH XyBMWI 333MH3, LiaraaH LUapaBTap, Caapan, XexeBTep
HOTOOH BHreT3M.

CnofyMeH, NenUAoNWTI3C rafHa NWUTK Hb NEeTanuT, 3BKPUNTUT, MOHTEDPA3WT,
NNTUWH MYCKOBUT3 aryynarfaHa. MnM TepnunH opayynas TaHTan YHACSH alumrm
Oypasapt Toouormox 6a aryynra Hb Ta,0, 0.01-0.04%-MH X00POHA, X3N103/133H3.
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TaHTan aryynax YHACOH 3pACYYA Hb KOMYMOWT-TaHTan, BOLXWMHWT, MUKPOMMT.
[arangax awmrt OypaBap Hb UaraaH Tyranra Sn 0.04-0.1%, Gepwnn Be 0.02-
0.07%.

MerMaTuUTUAH OMPONLIOO OPLWNX Le3W-OMOTUTBIHMETACOMATUT Hb XapbLaHry#
Gara TapxanTTal UE3NWH XYAPWWAH Tepen Oereef Le3MW-OUOTUTbIHMETACOMATUT
Hb MErMaTUTUMH Cyfan XOOPOHZ OPLUMX, OPAbIH XYAPWIAH 33M3XyyHUA 10%-1iAr
Oypayynax 6a 3k30KOHTaHTLIH Oy 10-15M XYPTaN 8preH 3ypBac YYCraH3. XyapuinH
ron 3pA3C Hb Le3nnH 61otnt BonHo.

Lle3nnH XyapunuH OWeTyya Hb LyramaH, CyHacaH MasrMiH M3LWWA, LyBpaa
XWX OMeTyyA33p 3yparnarfax 0a 3ArdpMnr 3eBXeH COPbLUIONTBIH axnaap
TOrTOOAOT.

CNOLYMEHT TPaHUTBIH NIUTU-TaHTasbIH OPLbIH rON Teneenen Hb YynblH Antan
Oaxb AnaxuHckoe opd oM. OpAblH XyAPUMH OWeT Hb Ta,0, 0.007% 3axbiH
aryynraap Xyp33n3racaH CNogyMeHT rPaHUTbIH MAaCCMBbLIH 3aXxblH X3C3rT, OYHX3P
xan63pTar x3B73W (0.4 KM?) oM. JIMTUIAH YHACSH 3pA3C Hb crnofdymeH Oereef
neTannuT, MOHTEOPa3WT TaapanfaHa. TaHTanblH 3PA3C Hb TAHTANWT, MUKPOJINT.
Monnyumt GaraxaH X3MX33r33p TOrTOOrACOH. XYA3P A3X NUTUMH AyHAAX aryynra
Hb Li,0 0.71%.

JINTUIAH OpablH YANABIPA3NUMAH eep HIr ron Tepen Hb brine Oyloy pascT
HYYPbIH Tepen 6ereep 3H3 Hb A3NXWAH TUTUIAH 0NOOPNONTbIH 59%-1ir OypayyH3
(3ypar-4.1). InTv aryyncaH 343 TOPAUAH OPAYYA Hb YYPLUMATBIH TOBLINH ©HASPTIN
HYYpPbIH (NakyCTpWH) XaanTTav caB ra3pyyaag YyCasr.TOMOOXOH opayya Hb AHAbIH
Hypyy 6onoH Xatagan 6anx 6a XUKMT XaMX33HU opayya AMepuk, Xonn ADpukT
Banaar. JTakyCTpUH yypLIMATBIH HyypTar Xon000Tow YYCC3H AaBCHbI OpAYYAbIH INTH
aryyncaH yycMman Hb TyxalH OyC HYTTUAH Yynyynart aryynargax alurm HIrAn33p
Gasxuracad Gampar Tyn ganaviH YypwWATTan xapblyynaxaf OfoH Haipnaratau
Dampar OHUMOMTOW. DHA AaBCHbI YyCMan Hb TyxalH OyC HyTar Aaxb rant yymbiH
BONOH MarmblH YynyynaryyablH erepLunn, reoTepManb NpPoOLeccTor XonbooTonroop
qynyynar OOMOH ra3pblH JOOPX YCHbI XapWiUaH YWNYAAMWH yp AVHA YYCOIr.
JInT onbopPNOX 3H3 TePNUMH BanranunH 4 YHACH Tyyxui 34 0arx 0a 34r33p Hb
rafapryyrumH yc, rafapryya ovpxoH ypar yc, Aasct HyypbiH (CO,)-Cl-(K)-Mg-Na
ba (SO,)-Cl-(Mg)-Na Tepnyya tom. bycaa xnopuabiH TOpPNNAH [AaBCTaN TYHWR YC
Hb X3TUVH TeneB OyXWU YNABIPNINMNH Tepens xamaapHa.

1.9. JMTMAH  BYT33ra3XYYHUN O3NXMUH 3ax 333MWH  yH3: 2013 OHbl 3Xx33p,
XaMrviH Bara Hb 7.5% Li,O aryynratai cnofymeHbl XYAPUMH H3M TOHH Hb 720-770
am.gonnap AsumnH CIF Hexueneep, 750-800 am.gonnap EsponbiH CIF Hexueneep,
5% Li,O aryynratai H3r TOHH criofiymeHbl 6ashxman Hb Asnian CIF Hexueneep 300-
400 am.pgonnap, EsponbiH CIF Hexueneep 440-490 am.0onnapbiH YHITI OawcaH.
NHpactpyan Munepanc (IM) catryyng 4.2% Li,O  aryynratait H3r TOHH NeTanuTbiH
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Basxxkman 165-260 am.gonnap raxa> (FOB Durban), (Industrial Minerals, 2013).

[3NXMIAH XaMrviH ToM AnTi onbopnory Xatag ync 2011 oHbl fyHAYYp, HIT TOHH
Oypa, TEXHWKMIAH 30pWynantTal nuTMMH kapboHat 4700 am.gonnap, GatapenH
30pUynanTTan NUTUIAH kapoboHat 5300 am.gonnap, ruapokcua MoHornapat 5760
am.gonnap, xnopuasiHx 4850 am.gonnap, xapuH Metann it 52000 am.LonnapbiH
“XAWNr" yHITIM 33, YunmnH SQM komnaHuia 2011 oHbl TamnaHg 40700 TH
(kapOoHaT, MMAPOKCUL, XNOPULbIH XONUAACOH XYA3P) XyaA3p GopnyynantsiH Oporo
183.4 cas nonnap Oyloy HIr TOHH Hb AyHAXaap 4506 am.gonnap raxa?.

2018 oHbl xaBap, 3yyH-Xowmp Asmmn CIF Hexueneep, H3I TOHH NUTWUWH
KapboHaTbIH yH3 Hb 17000 am.ponnap GancHaa 9500 am.gonnap OONTAOO YH3 Hb
yHacaH 6on 2020 oHbl rypaBayraap ynupang ToHH Hb 7000 am.gonnap 6ontnoo
YH3> Oyypax xaHanaratav raxa3 (S&P Global Platts).

CYYNMIAH H3M XKMA XaracT, O3NXUWH 3ax 3331 A3X NUTUAH YHY Oyypy OarHa.
2020 oHp Amepukund Moprad CranHam (Morgan Stanley) xepeHre opyynantbiH
BaHKHbI YHIAM33r33p, NUTUMH KapOOHaTbIH 3KBMBANeHTbIH uayyasn 150 MaH.TH
Oytoy x3parn33Haac 50% wnyy BanHa rax33. JINTUIAH X3p3rNa3 ecex ron 3x yyCep
Hb LAXMAraaH MallvHbl akkymynatop yunaeapnan oM. Espont, 2019 oHbl 3XHUM
Xarac Xung UaxunraaH MallvHbl XyAangaa, bopnyynant eMHex oHton (198 msHra)
xapbLyynban 40% ecceH banaar. XapuH 2018 oHbl baranaap BHXAY 1 cas rapym
LaxunraaH maluvH ©opnyyncaH OonoBY yNcbliH TaTaacaap OOPAyynanTbir OrLoM
Xsi3raapnacHaap GopayynanT Hb 3pC yHacaH OanHa.
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Xoép. XairyynblH 30pUnroop opAabir reofnorMinH TOrTUbIH HUANMAA
Ganpgnaap Oynarnsx Hb

2.1. XyApWiH BUETUIH X3M33, X3N03p AYPC, TIAMIPUIH 3y3aaH, LoToo OyTaL,
TOITLBIH ©6p4NenT 0a OHLIOroop Hb NWTY, Le3ninH opayyabir MoHron YnceiH Yyn
yypxanH cangpliH 2015 oHbl 9 gyrasp capbiH 11-Hun egpuinn 203 gyraap Tylwaanaap
GatancaH “AWMIT mManTManbliH Gasnar, opAblH HeeUMWH aHrunan, 3aasap”-UiH
aaryy I, I, IV gyrasp OynrnH anb HIrHA XaMmpyynHa.

VIX3HX HeeL, Hb TOITOOTACOH NUTUIH XYAPWAH opayya [ Oyn3rT, Ue3ninH XyapuiH
opayya Hb I, IV 6ynart xamaappar.

[l BYN3rT HUMAM3A reonormnH TOFTOLUTON, XYAPUAH OMETYYA Hb 3ry yHantam,
CyHacaH WwyramMaH xanbaptai (ypT Hb 1-2 KM), TOITBOPryI 3y3aaHTal OfIOH TOOHbI
CYOnbiH OVETYYATIA, NUTUWH UCIUWH aryynra Hb Xurg Oyc Tapxanttan opayyn
(OXY-blH MonmocTyHapoBckoe, TacTbirckoe opayya) OONoH rpaHUTbIH MacCHBbIH
3aXblH X3C3MT OPWMX MYCKOBMT-CMOAYMEHbI TOMOOXOH X3MX33HuUI (n*100 x n*100
M) OYHX3p X3n03pTaM X3BT3W MasrviH (OXY-biH AnaxmHckoe opf) opmyyabir
XaMaapyy’Ha.

Il 6ynarT opablH OONOH XYAPWIH OUETUIH FeONOrMIH TOTTOL, Hb Mall HUAIMA3A,
XyopunH ouetyya Hb 50-100 M-33¢ 500 M XypTan ypTTan, 3y3aaH Hb TOrTBOPryW
ONOH TOOHbI CyAnyyd, 3CB3M CyAan-M3WWn MasruiH X3n03pTa  MeTacomaTut
X3BT3LUYY33C TOITCOH, aLUMIT OYPABIPUNH aryynra Hb TYMbIH XUrL OyC TapxanTTam
(OXY-blH FonuoBoe opfl) OpAyYyA XamaapHa.

[V 6ynarT opaiblH OONOH XyAPUNH OUETUIAH FeONOTUIAH TOTTOL, Hb MalLll HANAMAN,
NONNYUMT aryyncaH nerMatuTMnH OuneTyyad3p Teneeneraex Oereen XyOpwinH
OVeTyya Hb XXVXWT Cyman, M3WuWi, yyp MasriH x3anbapTan, TacpanTt 3BOpINg
aBTCaH Davix 0a UE3NAH WUCIMWH aryynra eHaep OOMOBY XyAPWUMH OVeTyyA Hb
XYOPUAH OyC aryynard 4ynyynartain canaaBymncaH tortouton (OXY-biH BacuH
MbInbK Opfl) OpAYYA XamaapHa.

2.2. Opa (XympwiH X3Cryya) Hb anb OynarT xamaapaxbir yr OpfblH 3OWMH
3aCTUAH yp awmrtan Gamxk Gonox xyapuiiH 70% 6a TyyH33C Gararyi Heeumnr
aryynx ©Oawraa YHACOH XYAPUWH OWUETYYAMMH TeONOrnMH  TOrTUBIH - HUANM3N
©ananbiH 33prasp TOrTOOHO.

2.3. Opabir anb Har OynarT xaMaapyynaxfaa XyA3pXUATUAH YHACIH YaHapbliH
06pPUNeNTUNH CTATUCTUK Y3YYI3NTYYAMNIT alWMrax OOMHO.

XanryynblH cucteM OOMOH XaWryynblH TOPbIH HATTPAN Hb X34 X3A3H Xy4WH
3YMN33C XamMaapaar: XYOpWiH OueTuiiH Oanpluvx Oy Hexuen 6a CTpyKTyp-
reoNOrVH OHUMOr (XyOpuiH BueTiiH xanbap aypc Ga TortBopTOM Galman, xun
33arWIH LWWHX Tepx) DONOH awmrT OypABIPUIH TapXanT (XyopuH O1eT A3X awmrT
ManTMasnblH YaHapblH 68PUNENTUAH TOBLLMH).
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Oppa, XyAPUH OVeTUIr HUNMAN Oananaap OyNarnaxaa Waapanaratan YHACH
TOOH yTryyA Ganpar. YyHa: xyaspxuntvian utranuyyp (K ), XyapuiH Huinman

GanpneiH yayynant (q), xyapunH bueniH 3y3aaHbl xanban3nuiH utranuyyp (V)
aryynrbiH xanban3nuiH utraauyyp (V) 33psr opHo.

5. XYBIPXMATUAH UTMNALYYPUAT TacanacaH Xyo3pXXUATTIM OpAblH HeeumnH
H3MK X3CADKNWNAT ANraxag, X3aparaHa. K -Uir gapaax TOMbEOroop TOAOPXOMHO:

5, OHA. Mantant 6a LOOHOrOOP OTOICOH XYA3PTIN XCTYYANIH
K =—" wyramaH xamMx33, L-mantant 6a LIoOHOro00p TOFTOOCOH HUIT
XYOIPXKCIH X3CTWAH WYyraMaH X3Mx33.

6. OpabH HWAAMAN  OananbIH -+ UTHALYYP  ¢-UWAr  Japaax TOMbEOroop
N, TOAOPXOWMHO: DHA N XYA3PXMWIT OFTONICOH Oyloy XyaspTan

q= N+N  Mantant 0a LIOOHOTUMH T00, N XYA3PXUNT OrTnooryi Byioy
T Xymapryy ManTtant 6a LoOHOTMMUIAH TOO.

7. XyAPWIH OMETUIH 3y3aaHbl 66PHNENTUNT Aapaax TOMbEOrOOP TOAOPXOMHO:
G, OHO V -XyOpWAH OUEeTWAH 3y3aaHbl ©epuYNeNTUiH BapuaLbiH

m 37 VTE3NLYYP, G -XYAPUMH OMETUIH 3y3aaHbl OVUCNepC, m-XYApUH
OVETUIH OyHAAX 3y3aaH.

8. Awurt  OypABIPWMH  aryyarblH — ©epyYnNenTMir  Japaax TOMBEOroop
O,  TOHOPXOMNHO:  SHA  V-awwrt OYPABIPUIAH  aryynrbiH
V.= G ©OPHYNeNnTUAH BapualiblH  WUTM3ALYYP, G -alurm OypaB3puiH

aryynruiH AUCnepc, a-anrt OypABIPUIAH AyHOAAX aryynra.

Opayyabir TOQOPX0oN OYN3rT XaMpyynax WUAABIPUIAT XYOPUAH DMETUIH Xan03p
OOMOH aWnIT BYPABIPUIAH aryyArbiH XaMrUAH UX ©ePHNeNTUIAT Y3YYI3X reonornnH
Oyx M3A3NNMAH OypaH Gananbir xapransaH rapragar.

OpAayyabir reonoriH TOrTUbIH HUMAM3A Oaranaap Oynarnaxag Waapanaratan
rOM Y3YYNIATYYANAH XaMMAH UX Xsi3raapbiH 00NOMXMT yTryyasir OXY-blH aHrMnang
X3p3rn343r 0ananaap Hb JOOPX XYCHIT 4.4-1 xapyynas.

XYA3PXXUATUMH YHACH WMHX YaHapYyAblH @epYnenTuiiH TOOH yTryya,

XycHarT 4.4
OpAblH reonorviH TOrTUbIH HUANM3N GalanbIH y3yYI3NTyYA
OpabiH Bynar XyopuiH GretuitH xanbap Aryynra
K, q V., % V., %
| 6ynar 0,9-1,0 0,8-0,9 <40 <40
I Bynar 0,7-0,9 0,6—0,8 40—-100 40—-100
Il 6ynar 0,4-0,7 0,4-0,6 100—-150 100—-150
IV 6ynar <0,4 <04 > 150 > 150
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F'ypas. OpAbiH reonoruinH TOrToL, XyAPUIAH 3pA3CN3T BypanadXyyHuUi
cypanraa

3.1, Xanryyn xunrasx Oyv opabliH X3MX33HL, OPAbIH Fe0NOTMAH TOTTOL, ra3pbiH
rafiaprbiH OHLOM TOXMPCOH MacwTabTan 6anp 3ymH 3ypar Ganx waapanaratam.

JNTn, Ue3nH xyapunH opabiH 6anp 3ymH GonoH A3scrap 3ypryyasir 1:1000-
1:10000 macwTabTam 063nTraH3. XawryynbliH OOMOH aWMrnanTelH Oyx ManTanTtyym
(cyBar, wypd, yypxaw, Aang ManTant, LOOHOT), reoM@U3VKUAH X3IMXKUATUIAH
LWyramyya, XYOPWUAH OWEeTYYOWUAH rapLl, XYAIPXWATUAH OycyyaunH Garpnanbir
BaraxuT XaMXUATIIP TOrTooX Oamp3ymH 3yparT Oyynrada. dang Mantantyyg,
LLOOHOTYYAbIr MapKLIENAepUAH 3yparnanaap Xonbox A3BCrap 3yparT OyynraHa.
YynbIH aXnblH roprn3oHTYyabIr (TyBwmH) 1:200-1:500 MacwTtabaap, HIMAC3H A3BCrIp
3yprunr 1:1000 6a TyyH33C Oararyv MacwTabaap 30XMOHO.

LlooHoryymaap XyapuiH O1UeTniiH Taas 0a ynbir OrTONCOH L3MYYAUIH CONOULTbIN
TOITOOX, OarpLnbIr Hb [A3BCrP 3ypryya OONOH 3yCONTWIAH  XaBTraviHyydan
byynraHa.

Bap 3yWMH 3yparnanbir Tycra 3eBLIESPeNTdN, 3pX OyXUr  M3IPrIXIUIAH
Ganryynnaraap rymusTryyaH3. AXIbIH Yp OYHMMWH TanaHr 30XMX KYPMbIH Aaryy
raprax 0a TavnaHg OpAbIH H3P, FYMLSTIIC3H OrHOO, BaraxHbl H3P, MapK, XAMXMATUNH
HapUBYNan, apradnan, xaTyy L3rMinH Xxonbont GonoH bycaa M3p33nnyya bartcaH
Ganx Waapanaratan. 3yprunH conomunbir Awnrt MantmansiH FaspbiH Japreit 2010
OHbl 127 T0OT Tywaansir yHA3cn3H WGS-84 cucteMasp rapraHa. 3ypruvH Tepen,
XaMpax Xyp33, 30pUnrooc LwantraanaHd conouubir wyramax (UTM) 6a ynamxnant
ra3ap3ynH (rpagyc, MUHYT, CeKYHA) HIMK3IP XapyysHa.

3.2. OpfblH reofnorMnH TOrTUbIr HapumeynaH cygamk 1.1 000 - 1:10 000
MacliTabTar (opabiH XaMx33 6a HUMNMAA Oaranaac Hb WanTraanaH) reonoruintH
3yC3NT, MNaH, Npoekl 30Xxvox Oa Waapanaratal Toxmonmona Onok Auarpamm
OonoH 3arBapynanaap (rypeaH X3MX33CT) y3yyncdH OanHa. OpfblH reonorw,
reoxuMm 0a reo@uaMKMMH CyaanraaHbl MaTepuanyyn Hb XYAPWUAH OMeTyyaunH
XaNn03p, X3MXK33, TIAIPUMAH HexLen, A0Toon OyTau, TacpanTryl YPramkiax
Ganpan (XyopuvinH OMETYYOMMH LWypranT 3CB3M LYBTPAX LUMHX TOpX), aryynard
YyNyynryyasiH eepyYnenTuiH OHLON, aTipaaT CTpYKTyp OOMoH TacpanTaT Xaraparn,
3BAP3NYYL TIAM3BPUMH XOOPOHAbBIH XapbLaaHbl TyxaW XaHranTran OWArONT ery,
OPAbIH HEBLMIAT 33P3rN3M33p aHMNaH TOOL0ONOX HEXLeNWAr BypayyncaH barHa.

MeH X3TUMH TeneB OyXWMW X3CTUWT OpfblH FEONOrMMH XMN 3aar, SPfviH
Wanryypyyabir YHOSCN3H TOFTOOX, TyXaWH X3C3rT OasnruiH YHIAM3r MAPYYNCIH
(P,) 33prasp erwe.

XYAPWIAH OMeTUIH rapLuyyn OOMOH rafapra opUMbIH OVMETYYAMIAT yyibIH ManTanT,
Gara ryHT” LOOHOroOp CyZamk, XYAPWWAH OMeTunH x3nb3ap, YyCCaH Hexuen,
ryHun Gavipnan, erepwnunH OycuAH TorTol (XYAPWMH 3SPACYYAMWH XyBMpan,



ALNrT ManTManbiH 6asnar, OPAblH HEBUWIH aHMUAbIT
JInTn, ue3ninH opaoad xaparnax apravuicaH 3eBeMxX

OOpUNeNTUMH WWHX, SANaHrysa ruUnepreH Hexueng CrnogymeH, NONNyUWTbIH
XyBVpan), 0OAMCbIH HaMparbiH 68PYNenT, XYAPUAH TEXHONOTUAH LMHX YaHap,
YHOCH Ga garangax awwrt OypaBap r.M-WUAr cydank, XYAPUAH YWANABIPA3NNAH
(TEXHONOMMIH) TOPNYYAMIAT TOLOPXOMK TYC OYPA Hb HEOLIMIAT TOOLIOOSHO.

OpAbIH TYHUW XaWUryynbir LLOOHOT epemMaiereep YynblH Mantanttanl XaBCpaH
FYWLSTIX (MaLl HAAM3A TOTTOLTON OPAOA YY/biH ManTantaap) 6a LooHor, YyblH
ManTanTyynag reodusvKuiMH apryyaaap cyfanraa XMncaH banHa.

XaunryynblH apradnan Hb YynblH ManTant 6a epemaner, T3Ar33puinH xapbLaa,
YYTblH ManTanTbiH Tepes, epeMANeruiiH apra, XanryyblH TOPbIH X3n03p, HArTpan,
COPbLIONTBIH axJlblH apra, aprainanyyf Hb OpAblH re0NOrMIAH TOMTUbIH HUMIMAN
Gavmnaap Hb aHrMncaH OynarT TOXMPCOH 33P3MM3M33p HEeUMUr TOOLOOSOX
HexUenunr GypayyncaH 6anHa. OpablH OyNrvMAr XawryynbiH axJsbiH VP AYHA
TYNryypnaH, OpfblH reonorinH TOrTUbIH OHLJIOTWIAT Xapran3aH TOLOpXounnox Oa
VIHMXA33 VXWUN TOPAWAH OPAbIH Xalryyn, alwurnantbliH TypLnarbir xapran3aH
Y3C3H DariHa.

OpAbIH aWurT OypaBIPYYAMAH TapXanTbiH WWHX YaHap, Tapxant, GanplubiH
OPOH 3aMH 3y TOMTOM, XYLPWMH CTPYKTYP-TEKCTYPbIH OHLION, XYAPUH 3PACUIMH
B66H XypuMTnan, KepHWi rapL, COHrOMOJS 3M3rA3M, COPbLJONTLIH ABLAA rapax
Gasxxmunt 0a OOXMPAONT YYCIX HOXUeNUAr camTap xapran3aH Y33 XauryynbiH
apraynan 0a TeXHWK X3P3rclIMAH OHOBYTOM COHFOATBIN XWMAC3H OanHa. MeH
XaWUryynblH aXJIbIr TYMLUSTMX Xyrauaa, TeXHUK, SAUWH 3aCTUAH Y3YYI3NTYYAUNAT SH3
OYpWIH xyBUNOapaap TOOLOOMX COHrONTOA, aLUMrIaHa.

3.3. KepHWMH COpbLONTOOp XYApWAH OueTyya ©Oa aryynary uynyynruiH
Ganpwnn, TAMIPUAH 3y3aaH, XYAPWUAH OMETUWH OyTaU, XYA3PXMAT OpPYMbIH
XYBMPaN,  XYLPWUWH  3pLA3CI3r  OypanasxyyH,  YANABIPNAMAH  TOpAyYLUMH
XYBaapunanT, TeKCTyp, CTPYKTYpbIr TOLOPXOWNOX LWaapAanaratand Tyn KepH Hb
TOneenex 4YadBap eHmepTdi, rapl Hb 90%-mac Oararyn Oawx Liaapmanaratan.
KepHWIH rapupir WyramaH apraap TOrTOOX Yp AYHT Hb XMHTUAH OONOH 33M13XYYHWIA
apraap TOrTMos xsiHax Ganx WwaapanaraTam.

Awnrt  OypABIPWMH  aryynra,  XYAPWAH  WHTepBanyydblH  3y3aaHbir
TOLOPXOMNOXZ00 Teneeniex YafBap CavTan, eHO4ep raputar KepH33C COpbLIONT
XVX Oereef, COHrOMON 3M3rAANL aBTax Oavraa x3CArT KepH 0a WnambiH anb
anuinr Hb COPbLLONHO.

COHroMON 3M13r A3 rapax Marafanantan (MTv, Ue3nH XyBb[, MYy Maragnantam)
X3C3MT KEPHWM Trapl, eHAepPTaV epeMANervinH TEeXHOMOMUWAT X3P3rfiaH3. MeH
XSIHaNTbIH ManTanT H3BTP3H COHTOMOS 3M3rAAVMH TeBWMWH OONOH LUaNTraaHbIr
TogopxonnHo. COHromMon 3n3rasn bawraar UAHXYy OaTTan TOrTOOCOH TOXMONAONL
KEPHWUN YHACSH COPbUMONTBIH VP AVHA 3aMpyynax WTr3ALyyp TOOLOOMXK X3P3raX,
303X acCyyAaNbIr WAMABIPNIHI.
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Opemanervini axJibiH HalnasapTan Oanaan MeH epemManerviiH (LLoOHOTVIH)
M3033NmIAr - BaTanraaxyynaxblH Tyni  TyxaH OPAbIH reonorn-reo@usmnkminH
HeXLeNA TOXMPCOH, OPYUH YeUH reoU3NKUIAH CyaanraaHbl apryyaas YHA3CN3CH
LLOOHOTMNH Te0U3VKMH Cy[anraar COHrOH alumrnax Xaparmn. KapoTaxumH mx
OypaH cynanraar OpAblH X3MX33HLA 6peMACeH Oyx LOOHOMT XWX Hb XYLPUMH
VHTepBablH HGarpnan 6a XamMx33r 368 TOTOOX HEXLeNMIT BypayynLar.

bocoo epemaceH 100 M Oa TyyH33C TyH, ra3pbliH JOOPX OONOH OyX Hamyy
uooHoryyaag 20 M, TYYH33C WXTYM axul, TyTaML LOOHOTWMAH a3vmyT BOonoH
Xa3auNTblH BHUTYYAUNT TOLOPXOMMK BarHa. DH3 XIMXUNTUMH YP AYHT reonorniH
3YCANTYYA, X3BTI3 NiaH 3ypar OOMOH XYAPWIH OFTNOMbIH 3y3aaHbIr TOOLOX rapraxaj
alwmrnanxa.

LlooHoryya Hb [anga ManTanTTan OrTNONLCOH TOXVMONAONA OrTNONWIbIH L3rNAH
DanpLUNbIr MAPKLIENAEPUAH XIMXKWUITIIP TOLOPXOUNHO. XyApunH OuneTnir 30°-
33C Oarary” eHUresp OrToncoH Ganxaap LOOHOTWMWH Hanyyr TOOLOX 6pemisHe.
Jry, yHanTan XyapuvnH OUETUAr XypL, eHLreep OrTiox TOXWOMLONA LOOHOTMMK
30pWyAaap xasavnrax epemMaex TexeepemMx almnrnax 0onHo. XanryynbiH yp AyHr
CaVKPYYIX, 3apASbIr X3MH3X 30pUAroop OI0H MepreLerT LLOOHOr epeMaex, Aang
ManTanTyynaac raspblH LOop A3BYYp Oarpnanaap epemaner Xmmx Hb TOXMPOMKTOM
Davgar.

Oppon epeMaceH Oyx LOOHOMUH  ConoMunbIr Gamp  3yMH  X3MXKMNTIIP
TOLOPXOWNICOH BaiHa. LLoOHOrMIH Tepen, alimriacaH TOHOT TexeepemMx, conbuon,
OTHOO, TYH, A3VIMYT, Xa3alnT, AMaMeTp, aBCaH COpbLbIH TOO, FYMUITIICIH KOMMaHW
r3X M3T LWaapanaratan Oyxui n Mag3auir uaxmm b6a xaenaman bananaap 63143
XafranHa. OpeMaNerniH axuibiH TalnaHr TOrTMON OYpPAYYIK, M3MNMAH CaH
H3MTraX Waapanarartan.

3.4. YynblH ManTanTyyn Hb @peManer, reoxmmm, reobnsnkniH cynanraaHyyabiH
M3IINNMNT XiHaX OOMOH TEXHONOTUMH COPbL, aBax XaWryynblH X3parcan Gongor
TYN  HUANM3M  TOTOUTOM OPAYYAbIH XYBbA YYAbH ManTanTbir epemanertsn
XOC/yyncHaap XyapunH OweTyyamiH potood OyTau, xanb3p aypc, OapnanbiH
HeXLen, XyapuH OMeTyyaniH OoaMChbiH Havpnara, Ypranxnax 0anansir HapuBYnaH
cynanpar. Opasir (opabiH XYA3PXKMUATUIAT) Teneemnx Yatax XyAPUNH X3C3T yymbiH
ManTanTaap XaHranTrav X3MX33HWUM Xauryyn XMnx TOXMONA0NM XYAPWUAH BreTunH
yHan Oa CyHanblH Aaryyx eepynent, TacpanTryi YPrafxknax TeneBuir HapumeynaH
TOrTOOoHO. LLITpek, 6ocoo mManTanT 33par ManTantaap Oara 3y3aaHTan OueTyyaumr
TacpanTryn Mepaex, 3y3aaH UxTan OmeT Ba LUTOKBEPK OMETUH XyBbf KBEpLInar,
OpT, pacceyka HIBTIPY, 3y3aaHaap OypaH OFTIOH cydancaH OanHa. YymbiH
ManTanTyyablr OPAbIH HAPWUMBYNAH Cyanax X3Cryyadd, TIPryyH 33mxmua onbopnox
TOBLUHYYI3A TOBNOPYYISH ABYYIHa.
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3.5. XauryynbiH Mantant 0a LOOHOryyablH Ganpnan, TAr3PUMH XOOPOHIOX
3aUr XYOPWH BUETUIH CTPYKTYP-MOPMONOrMinH Tepen TyC Byp3sp TOAOPXOMIOX
Ba XyLpWH BMeTUIAT Xyp33naX, TacPanTryn OananbIr TOFTOOXbIH TN T3AM33PUNH
X3MX33, Oanpnan, HArTpanbir OpfblH FEONOrMH TOTTLBIH OHLION, TEOXUMMUIAH,
reopu3VKUAH  Cypanraadbl  (raflaprbiH, LOOHOMMMH, YypXalH) —ereranyyamir
Xapran3aH Y3C3HUM YHACIH [33p TomopxownHo. XyyumH 3XY 6onoH Tycraap
YACYYObIH XaMTblH HUAMMISMMIAH OPHYYAAL NUTW, UE3WAH OpayyAblH Xauryyng
X3P3rN3C3H XaWryyNblH TOPbIH HAMTPANbIH H3MTMC3H M3O33MMAT XYCHAIT 4.5-1
Y3YYNC3H 0a TYYHWUMIT reonorv-XanryynblH axnbir TONeBNexXaee OpAblH reonorniH
TOTTUBIH OHLOIT TOXMPYYNaH OHOBYMON XWX awwrnax bonomxron. Oph Oyp
[33p HapuMBYNaH cydancaH X3CryyAuWH Cydanraa, WXun TeceeTsn opayyAbH
reonornmH, reoXMMWUWH, reodUsVKMUH Cyaanraa Oa aluWrnanTbiH ereranyyasg
XVNCOH AYH WWHXUAMHL TYAryypRaH XauryynblH TOPbIH HATTpan 6a TopbiH
OHOBYTOW X3M03PUNT YHOSCN3NTIM TOTOOHO. JIMTW, UE3WMH aryynrbiH Tapxantag
TYAryypnaH CTaTUCTVK, reocTaTUCTVKMMH OONOBCPYYNanThir XWX, Yp AYHA Hb
VHIOICNI3H XalryynbiH TOPbIH HATTPAN, OHOBYTOM Davanbir OaTanraaxyymnHa.

3.6. HeeLmH TOOLOOMBIH YHIMLLAMIAT BaTanraaxyynaxblH Tyna OpLAblH 3apyM
X3C3IT XaWryynbir Wiyy HapumBYnaH XWMMCOH OalHa. HapWUBYMNCAH aXun XWX
X3CTUMH TOO, X3MXK33M M3Pr3LUC3H 3Tr334 TOAOPXOWMNoX 6a HeeLMMH TOOLOOHbI
XUWMMWH - Y3YYIRATYYAMAT  ypbaunncaH T23Y-4  YHASC3H COHroHo. OpfbiH
Oycap xaCryyauur GOABON 3HD X3CTYYAMWAT WAYY HAMT XanryynblH TOPOOP CyAanx,
COPbLIONT XMINH3.

[| OyArMMH OpablH HEeUMMH OWAN3HX Xxacrumr Gopmton (B), 33parmanasp,
Il GyArMiH opabiH HEeUWAH AWAN3HX x3acruir GonomxTton (C) 33p3arnanasp
TOOL,0ONCOH OawHa. IIl ByArMnH opablH HAapPUBYAAH CyAancaH X3CIrT XawryynbiH
TOpbIr GonomxTor (C) 33P3MN3AMIAH TOPbIH HATTPANTaln Xapbllyynaxaf 2-00cC
Gararyn HArTpyynax Hb 30XMCTOM.

OpLblH HEBLMIH TOOLLOOMONA, Fe0CTaTUCTVK aprbir X3P3riaxA33 MHTEPNONSUMIH
(KPUTVIHMVIH, YPBYY 3alH apra r.M.) OHOBYTOW TOMbEOMMbIr HaMABAPTalN YHIN3X
TOBLUMHA, XaWryynblH TOPbIH HATTPANbIM XaHracaH banHa.

OpLblH HapUMBYMNCAH Cydanraar OpAblH HESLWMMH YHACIH X3CTUMr Oypayynx
Oyn XxyopuniH OWeTUH Xx3n63p, Oampwmx HexUen, XYAPUWAH YHACIH  LUMHX
YaHapyyablr TycracaH X3C3rT ryMUSTIIHI. DAr3sp OuneTyya Hb OONOMXUIAH X3p33p
IXHU 331X1a oNnbopnoxoop Tenesnex Oy HeeuUWH Xyp33Ha banpnax Ganean
30XMHO.

OpAblH HapWBYMaH Cyanax X3CryyauiH TOO, X3IMX33r Tyxain Oypa Hb Xanryyn
6a onbopnonT 3pxanxK Oy 3Tr334 TOrTOOHO.

XYL3PXKC3H X3C3r OYpUIr snraH TOrToox OOMOMXKIYI TacangcaH XYL3PXKUITTIN
OPAbIH XYBbA, XYAIPXWUNTUAH €PBHXMI XYP33r3dp HESUWMH TOOLOOMMbIM XWX,
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XUWMMAH  Waapanara  XaHrax X3Cryyaunr farax  YHIMIXAd3  XYASPXKUATUMAH
UTF3NLYYPUNAT X3P3rN3XK OOSHO.

HapunBumncaH Xawmryyn XWArACOH X3CTUAH FeONOrMWH  M3A3MIUNAT  OPAbIH
HUMNM3N OanaNbIH OYNrUAT TOAOPXOWNOXOL, OPAbIH FeONOrNiAH TOTTLIH OHLLONT
TOXMPCOH XaWryynblH apradnar, TeXHUK X3P3rcaf, XauryynbiH O0NOH COPbLNONThIH
TOPbIH  HAFTPanbIr OHOBYTOW COHrOXOA, HEOBeUMMH TOOLOOMbIH  OHOBYMIOMBIF
CamXpyynaxag alurnaxslH 33p3ruy33 OpAblH AWMMANTbIH  Hexuenunr Oycag
X3CTYYA3L4 Xauryyn, onbopnonT fByynaxaf XapbLyynant XviH awurnax 6onHo.
OnbopnonT ABYyMX OYM OPAOA aWMINANTbIH Xanryys, ondopnonTbiH M3A33NAMAT
M6H 3H3 30puynantaap awurnaHxa.

JInTn, Le3nnH XyApUAH OpAYYAbIH Xauryyng, X3p3rfi3c3H XauryynbiH TOpbIH
HArTPanbiH M34335131

XycHarT 4.5
HeeuWH 33pariang, xapransax XyapuiH buetmir
5 5 orTonx Oy ManTanT XoopoHAbIH 3ai (M)
OppoblH XyapuiH breTnitH Mantan B C
Bynar ToAopXovnonT TbIH TOpen
CyHanbiH YHarnblH CyHanblH YHarblH
naryy naryy naryy faryy
3y3aaH Hb TOrTBOPyM, Tacpantryn )
ANTUAH UCAIWAH - aryynra Wpex MepaeHe 40-60
XWrg, Byc Tapxantraw, § opt 40-60
Il CyHacaH WyramaH xanbapman, Bocoo Tacpant-
o yc';i;f”:] g;g:v\;g%b' mantant 80-120 ryn MepneHe
LlooHor 100 50 100-200 50-100
CynnblH 3y3aaH TOrTBOPryw, WiToek ) i Tacpantryn 70-30
alwmrT GypAB3PUIAH aryynra P MepaeHe
TYWbIH XUrg, Byc TapxantTan, Opr . B 20-30
I Oynar cyanyya 3c8an cypan- Eocoo Tacpant-
ML MasrH Xan03pTan, - - 60-80 .
mantant Ty MepeHe
MeTacoMaTUT X3BT3LLYYA
LlooHor - - 40-50 40-50
[Monnyumnt aryyncaH WTpek i ) Tacpantryn 10-15
nermMaTuTyya, XyapunH P MepheHe
OUETYYL Hb XXUXKMr cymar, Opt . B 20 -
IV* MBLIATT, YYP MarrH, bocoo i ) XyapuiiH bviet Tyc bypa,
Tacpant 38ApanA asTcan, mantant H3M3C JOOLUMYI OrT/0NTON
Le3WVH NCIUNH aryynra
eHaep 6OJ'IO~B‘-I XYAPUIAH ByC LlooHor i B 20-25 20-25
qynyynartan canaaB4uncaH
JINTW aryyncaH AaBcHbl OpAbIH . .
TyXavH OpAbIH FeonornnH HeXLeNL, TOXMPYYIX X3P3raH3.
TepYYA ¥ PA uena pyy P

* Maw HWMWMAM3A  TOFTOUTOM, UE3UMH WCUAH  aryyara Hb  TOrTBOPryM
(TacanmanTTan), XUKUr XIMX33T1 XYAPUAH OMETYYO3A XMACIH XalryynblH TOPbIH
HAMTPanbIiH M3433M13A14 YHAICN3B.

3.7. XauryynsiH Byx Mantantyyn, ragapryymn wnapcaH xyLpuiH ouetyyn 0onoH
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Oycyyammr  GapummkyyncaH 6anHa. CopbUMOATbIH yp AOYHT aHxgardy 6apumt
MaTepuanblH - 3yparT Oyynrax reofiorMiH Taunbap OWYMIMANTN Hb  Tynrax
XapbLyyHa.

AHxnary 0apuUMTXYyynanTblH M3O3NNNAH OypaH AyypaH Ganpan Oa YaHap Hb
OPAbIH reONOrMIAH OHLJIOTTOM HUMLBX By 3C3X, CTPYKTYPbIH SNeMeHTYYAMAH OPOH
3aiH Oavipnanbir 368 TOAOPXOMICOH 3C3X, 3ypar CXeMYYAMMH 30XMONT, TIArIPUIAH
OVYUrNAAMIAT TOTTCOH XXYPMbIH Aaryy M3pralicaH 31334 6oaut Gampantal Hb
Tynrax, LWanrax axnbir TOrTMON XWX 0arHa. leonoruinH copbuiont OonoH
reoMU3VKUIAH XAMXKUATUIAH YaHapbIr YHIM3X LWaapAnaratain (copblblH XUH Oa
COPbLJIONTBIH OFTAOM TOMTBOPTOM 3C3X, OPAbIH TyXaH X3CTNAH Fe0NOMMIAH TOMTLbIH
OHLIOIT COpbLONTbIH Oarpnan Hb TOXMPCOH 3C3X, COPbLMONTHIH anxam 6a
TaCPanTrym ypramxax 6avnaan, XaHanTblH COPbLUIONT XMNCIH 3C3X, TYYHUIA Yp AyH
Hb Gairaa 33X r.m.).

3.8. AWWIT ManTManblH YaHapblH YH3NM3 OOMOH XYAPUAH OUETYYOUAH XN
33aruir TOrTOOX, HeeUMWr TOOL0OMOX0n XYAPUMH Oyx Ortnonyya, XauryymbiH
ManTanT BONOH XYAPUIH raplyyabir Oyp3H COpbLONCOH balrHa.

OpfblH YHINM3HWA BOMOH XaWryynblH aXJblH 3XHUM WATaHA TyXalH OpfblH
FeONOMMH OHLION, alniT MantMan BOoMoH aryynary YynyynrvinH UMK LUMHX
YaHapT YHOIC/SH XaWryynblH TeXHWK, TOHOM TOXeepemX, COPbLJIONTbIH apra,
apraunanbir (reonorniH GoNoH reoMusnKNAH) COHIOHO.

JINTn, Ue3niiH XyapvnH opayyaan UeMUAH reoPU3vKMAH apryyapr awmrnan
COPbLJIONTBIH aXIbIr ryMU3TrX 00nHO. COHrOCOH COPbLJIONTLIH apra, apradnan
Hb yp OVYT31T3M, 3OMAH 3aCTWWH X3MH3ATTAW, HampBapTan Oamx écton. fAH3
OYPWIAH apraap COPbLNONT XUMACOH TOXMONAONI TIAMIPUAH YP [YHT HapunBYnan
OonoH HamapapTan Oavpnaap Hb xapblyynHa. KepHWWH, XOBMAOH, L3MM3H X
M3T apryyfaap COpbUMONT XMNCIH TOXMONAONA TIAM3PUAH XapblLyyncaH YaHapblH
YH3r33r TOrTOOCOH apra, apradnanbiH garyy XumHa.

3.9. TeonorvmH COPBLLYIONTBIH XO4enmep 3apuUyynanT, 3ap4nbil  X3MH3X
30PUATO0P X334 KAPOTaXKMWH, LOMUNH reodu3nk, COPOH30H apryyaaap XMNUCH
XAMXKUATUWH yp AVHA TYNryypnaH COPbLOX X3CTYYANAT OHOBYTOM COHFOHO.
XawryynbiH COPbLNONTOHA lapaax 3apyMbir Mepaner 6oaroHo. YyHa:

CopbLIONTbIH TOP/OM TOrTBOPTON DaliX, TOPbIH HATTPaN Hb OPMbIH CyAanx Oyn
X3CTVIMH reonorninH OHLIOr0op TOLOPXOMAOMACOH 0arx 6a UX3BUMIH MK TOCTIM
OpAbIH CyAnarAcaH TypLunara A33p YHAICN3ACIH, 3CBIN WIMH3 06bekT 6o TypLUmMaT
cyfanraaH [33p YHAICN3CH OarHa. CopbLbIH YATSNUIAT XYAIPXKMUNT XaMIUAH 1X
©OPUNeNTTaN (XyBMPaMTram) Ynrnanasp OarpnyynaH CoPbLIONT XWX, XanryynbiH
ManTanTaap XyAPWUAH OueTuir (snaHrysia LOOHOIT) XaMMMAH WX ©epynentTan
YAM3NA, XYPL 6Hureep OFTONCOH, COPbLbIH Teneenex YaaBap 3Prafi3atant
TOXMONANYYAAL XAHANTbIH axnaap, 3CB3N Xapblyynax 3amaap 3A4r33p ortnonyyabH



AWNrT ManTManbiH 6asinar, OpAblH HEBUMIH aHrUAIbIr m
NnTn, uesniH opaoad Xxaparnax apraduicaH 3eBiemMxX

COPbLONTBIH YP AYHI HEBLMMH TOOLOOHT, aliurnax oNoMXKUAT HOTONCOH DaiHa.

XyApWUH OUETUMH 3y3aaHbir OYP3H XaMpyysx COpbLIOX Oa TOLOPXOW ypTTam
CeKL3p TacPanTryl COpbLOMHO. [e0NOrMMH XN 3aar Hb TOLOPXOM OyC XyapuiH
OVeTYYAMNT COPLLNOXA00 XanryynbiH OyX OrTnonyyaaac, TOOOPXOW XWN 3aarTau
OPAbIH XYBbA Laapafiaratan ortnonyyaaac CUMpIrKyyIcaH TOPSIONoop COPbLONHO.
CopbUnoNTOHA, CyBar, Wypd, TpaHLIen 33p3r ragapryyruiH Mantantaap WnapcaH
XYOPUWH rapLuyyn XamparfgaxaaC rafHa XYAPWAH erepliceH OONMOH MCNACIH
X3CTYYA MEH XamparaaHa.

XyApvnH OarranuinH Tepen, XYA3PXKCIH YynyyarumH xacar TyC bypumr Tyc Tycan
Hb COPbLIOHO. H3MX COpbLbIH YPT BYI0Y CEKUMIMH YPTbIr XYAPUAH OMETUNH [OTOOA
OyT3l, OOAMCHIH HaWpnarbiH ©epYnent, TeKCTyP-CTPYKTYPbIH OHUOT, (U3KK-
MeXaHWKMAH BONOH XyAPUMH OycaZl WWMHX YaHapbIr Xapran3aH TOLOPXOWIIHO.
CopbUblH CEKUMMH YPT Hb XYAPUWH OMETMWH Oara 3y3aaH, HeeUWH Xyp33H4
Dartax XOOCOH YYNYYArMMH WX 3y3aaH 33P3r XULWIMMAH Y3YYN3NTIIC MXIym Banx
Laapanarartam.

KepHui rapu, sH3 Oyp MHTEpBanyyabIr TyC Tycaf Hb COPbLIOHO. ©OpeManerinH
Vel KepH 3M3rA3X yraarAcaH ToxMongong kepH OonoH epemanereep bGyTtapca
MaTepuvanyyapir (Wwnam, Tooc 6ofoH Gycan) MeH CopbLIOHO. TyXalH MHTepBanA
rapcaH XWXWr XaMXA3CYYANAT KEPHUIAT COPbLIONICOHTOM aiun TycaZ Hb COPbLLOMX
WWHXWAM3HL  XaMpyynHa. XyOpWWH  3pOCMWAH  TapxanT Mal  XyBMpamTram
TOXMONZONL KEPHUIT XyBaax LWaapanararyw, Wyys OyTH3P Hb COPbLJIOHO.

XYLpUAH OUETUIH 3y3aaHbir ByXan4 Hb OFTOMX, HIBTIPCIH YyiblH Mantantyyn
BonoH pang 60CO0 ManTanTyyAaac CopblbIr XOEp TalblH XaHaHaaC Hb aBHa.
XYOPWUWH OWETUIH CyHamnblH [aryy H3BTIPCIH ManTanTbiH COPbLOATHIN rongyy
axuy, OypuiH papaax Mepreuert, XOBOP TOXMONAONL XaHaHaaC aBHa. bocoo
yHanTa xyopuvnH OWET3A HIBTIPCOH X3BT33 MANTaNTbiH COPbLIONTHIM ManTanTbiH
YNHAaC A33W TOrTBOPTON BHAPUIH TYBLUHI3C aBHa.

CopblblH X8HANGH OO, CEKUMH YPT, XWMH 33P3T YHACIH Y3YYNNTYYAMAT
XapblLyynantblH apraap OOMOH TYPLWWATLIH CyAanraaraap TOrTOOHO. MeH 3H3Xyy
Cyfanraaraap NWTW aryyncaH CrofymeH, NenuaonnT, NONyLUMT 33p3r 3pACyYAIIP
Copbll Hb BasixcaH DOMOH fyypcaH 3CXUIT CyanaH TOrTOOX Oarx X3p3rTai.

XYA3pT PaAMOMETPUIAH Cyfanraaraap COPbLIONT XWX XYAPUAT TEXHONOTMNH
Tepneep ypbaYMICaH aHTUNaN XMNX, MOH YaHapbIH YHINM3HA P AYHT Hb aluuriax
Oonox 33X Tanaap TyPLUUAT, CyAanraaHbl axnyyn XMMCH GanHa.

CoOpbUMONTbIH  aX/blH YaHapblH XAHANTbIr COPbL, aBanT, OONOBCPYynanT,
LWMHXWAM 33p3r axun TyC Oypdp, XyApWAH OawranuinH Tepen Tyc Oyp33p
aHTUNaH XMNC3H DanHa.

Copbll, aBcaH Oavipnanbir reofnorviH TOrTOUTOM Hb YANAyynaH Lar Tyxala Hb
Maraganx, Copbll Hb XYAPUAH OMETUIT 3y3aaHaap Hb OYP3H OFTNOH aBaracaH 3C3X,
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COpbLbIH XWH TOrTBOPTOM Oairaa 3C3X3[, XOBWOH COPbLIbIH XOHLeH OrTnof,
KEPHUI OMameTp, OOAMT XMH 33P3r Y3YYN3NTYYA Hb OHOMbIH X3MXK33T3M VMUK
Dairaa 3CaXa XAHANT XUINHD. XYAPUIAH HAT eepUneraceHeec WantraanaH CopbLbiH
XUH +10-20% x3n031331T311 Oanx OOJSHO.

XOBWNOH COpbL, aBanThir YHAC3H COPbLTOW 33parus> OavipnacaH [aBTaH
(XsHaNTbIH) COPbLIONTOOP XsIHAX Oa KepHWI COPbLMONTLIN AybnukaTag YnacaH
X3CM33C COPbLONT XMIMXK XAHaHa.

Fe0MU3VKMIAH XIMKMUNTUNAT afmn HOXUeNA AaBTaH MYMLITIICIH XIMKUATYYAUNH
VP LYHr33p XsiHaxaac rafjHa COHroOMON 3M3rA3NA aBTaarynm Tynryyp 3yCanTyyad3c
aBCaH XOBWMIOH Oa KepHWI COPbLIONTBIH VP AYHTIM Xapbllyynax 3amaap XMmH3.

CopbUoNThIH yp AYH 6a reoU3VKMIMH X3MXUATUAH Yp AYHL rapcaH angaa
36BLUEBPOIASX XIMXK33HIIC X3TIPCIH TOXMONA0NL, COPbLIONT BONOH reotn3nKMH
XIMXKXUATUIAT [aBTaH ABYYNHA.

Xonbornox 3aaBapyvnraar yaMpLamMx OONrOH COPbLMONTHIH apra apradynant
©66H COPbLNONTbIH apraap XAHaNT X1 O0NHO. IH3 30PUNTrOOP TEXHONOMMIH COPbL,
YYAbIH LyNbIH 33M13XYYH XMHT TOLOPXOMIOX00pP aBCaH 086H CopbLbIH Yp AyH OONOH
COPbLONTLIH apra apradnanbir XsHax 30punroop opLblH 0NOOPNONTLIH MIAINANNIT
alwmrnax 6onHo. XaHanTblH COPbLJTONTBIH TOO XAMX33 Hb WWHXMWAM3HWIA yp AYHA
CTaTUCTUK OONOBCPYYNaNT XMMX, TOXMONAMbIH OONOH GalHrbiH angaar Torrooxon
XaHranTTan Tooroop XMNracaH GarnBan 30XMHO. XAHANTbIH axnaap COPbLUIONTOHA,
GalHrbIH anfaa W3PCaH TOXMONAONA 3aCBapiax WUTMAALYYP TOOLOOMK X3P3rfaX,
303X aCyyAnbIr WUNLBIPNIHS.

3.10. CopblUblH GonoBcpyynanTsir opg Tyc Oypa 30pvynaH GonoBcpyyncaH
OyayyBY33p, 3CBIN VXM TOPAUNH OPAYYAAL XIPIrN3CH OyaYYBUMIT aANUNTraH aBY
MYWLUSTI3H3. YHACSH BONOH XAHANTBIH COPbLbIH O0NOBCPYyNanTbIr agun byayyBy33p
BonoscpyynHa. Copbl, BonoBcpyynantsiH Oyx YN axunnaraaHi xsHanT TaBWHa.
YyHa “K" WTranuyypumlH YHOSC3A, copbl, OONOBCpyynax Cxemunr GapumTanx
Ganraa Gampang TortMon xsHanT TaBuHa. Copbl, GONOBCPYyynanTaap copbl, Hb 3pC
Anraatan XyapunH 3pACUAH aryynratan 6on OyTnax TexeepeMxmniH ragapryyrmt
BOXMPANBIF TOMTMON XAHAX DOaKix Waapanaratan. VX Xamx33T31 XsiHaNTbIH COpbLbIT
TyCranncaH xetenoepuiH aaryy GonoBcpyynHa.

3.1 XyOpurH XUMWAH Hanpnarsir cyanaxfjaa yHACH 6a parangax awwrt
OypaB3pYYa, XOPTOM XOMbll, MEH LUNaK yycrary OypaBap Oavraa 3CaXMAT UApYYax
TYBWWHA CcyAanHa. COpbUOHA T3AM3PUMAH aryyarbir XUMWUWH, QU3MK-XUMUAH,
MUHEPANOrniH, (U3VKNIH, reodr3nKMntH OONoH Byca LMHXMNTIIHUN apryynaap
TOLOPXOMTHO.

XyAop [3x Aaranfax awwrt mantMansir “Awurt MantManbiH opAabir LOrL
Oavponaap CyanaH, [farangax OypaBIpWWH  HEeLMAr TOOLOONOXO[ Mepoex
apraqnncaH 3eBnemx”-unr GapuMTnaH rynustraHs. MeH OXY-biH “MeToamyeckmne
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PEKOMEHAALMM MO KOMMEKCHOMY U3YHeHMIO MECTOPOXIEHNIA 1 MOACYETY 3anacoB
MOMYTHBIX MONE3HbIX UCKOMAEMbIX 1 KOMMOHEHTOB” 36BNEOMXKMIAT aLMIax OOMHO.

ByX COPbLOHA YHAC3H aLumMIT OYpABIPUIAH aryynrsir TOROPXOMIox 6a yp AyHr Hb
XYLPUAH OUETUNT ANrax Xyp3diaX, HeeLUMNT TOOL00MIOX0 alUMIIaHa.

BYM3rYMnCaH  CopbLbIH  WWHXWAM3M3P Aarangax awwrm Oypasap, XOpTon
XObLbIM TOAOPXOMIHO.

SHIH  COpbLYYABIr OYA3MYUNCIH COpbLYYAAA HIMMMXA33 XYOAPUAH YHACOH
Tepneep TyyHMW YHACSH Oa parangax OypaB3PUMH  X3MXK33r TOLOPXOMNOX,
XYOPUAH OUETUH OPOH 3aiH Byx YMrnang aryynrbiH eepynentuiH 3y TOrTnbIr
YHaMK BonoxywL, Gavanaap Xura TapxaacaH Ganpnanaap Oyn3rynH3.

3.12. ToxuonanbiH angaar [OTOOA XfHaNTaap TOAOPXOWNHO. YYHWUA Tyng
LVHXWAM3H, WAM3C3H YHACOH COpbLbIH AyOnukatag eep fyraap erd YHACH
LWWHXWAM3 XMCOH nabopatopw, AapaarviH ynvpant 0artaaH WUHXYYIHI.

CUCTEeMTIN anpaar WRpYYK, YHIMIXWIAH Tynf, ragaaf XsHanT Xunx 3pxTau,
MaraflaH WTMXIISMOCH eep NabopaTtopua  XMUANMH3. [afaad  XaHanTbiH
WAHXWAMIHL VHACOH WWHXMAMS XWMACOH nabopaTtopwp Xaaranargax 6anraa,
[0TOOM, XAHANT XUMIAC3H COPbLbIH AyONMKATBIF UAM33H3.

CTaHpapT copbl, Garraa TOXMONAONA, CTaHAAPT COPbLUYYAbIT, LUMHXUAM3HA,
Mnradx Oanraa epavnH COpbLYYAbIH XaMT 3axianraf, HUANYYAIH WWHXAIrI
XWX Fafaaf XaHanTbir XUAH3.

[lotoon GonoH ragaag xsHanTam OpAblH XYAPWMH Oyx Tepnyya, aryynrbiH Oyx
OYNrYYAMNT XaMpyynHa. ALWIT OYPABIPUAH X3T eHAep aryynratan Oyx copbLOHL
3aaBan JAaBTaH LWMHXMIMS XMUH3.

3.13. [lotoon GOnoH raflaan XsHanTbir xyrauaaraap (ynupan, xarac Xun r.m.)
©0M0H aryynrsiH Gynar Tyc Oyp33p TOrTMON XMIAC3H BaliHa. XAHaNTbIH LUWMHXMAM3r
CopbLibIH TOO 1x 601 (2000 Ga HIr XKML TYYHIIC UX) HUWAT CopbLbIH 5%-1, LeeH
Gon XAHaNTbIH XyrauaaHg aryynrbiH Oynar Tyc Oyp3ac 30-aac LeeHryn copbLom
XUNH3.

3.14. AryynreiH Gynar Tyc Oyp33p Hb WMHXYYACOH Xyrauaa (ynuparn, xarac
XNN33P), YHACIH LUMHXNAMS XMIACIH NabopaTOPUIAH LUMHXWIT3HWI apra apradnan
TyC Bypa Hb AoToOn Oa rafaaf XsHanTblH M3A3MnuMr OonoBcpyynHa. CtaHaapT
COPbLbIH WWHXMAMIHWA yp AYHM3P CUCTEMTIV anfaa Mn3pBaf WNHXMAMIHUN
ereranvnH CTaTUCTMK BONOBCPYYNANT XWX apravnanbiH Aaryy YHIN3 XWAH.

[lotooa xfiHanTaap TOTTOOCOH XapbLaHryw AyHOAX KBAaApaTblH 36pyy Hb
33acaH X3MXKI3HIIC X3TPIXTyM GanHa (XycHIrT 4.6). X3pB33 36pyy Hb XYCHIMM3
333aCaH X3MX33HIIC X3TIPCOH TOXMONAONA TyXalH OynarT xamaapax COpbLbiH
WWHXWUNTIHAN VP OYHT XYYWHIYWML TOOLOX, [OTOOL XsHaNnTTanraap AaxuH
LUMHXMATID XWUIAHS. [aXMH LWMHXMAM XK OyW XyrauaaHg, YHACOH WWHXMAM3
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XWNCOH nabopatopus rapcaH anfaaHbl WantraaHbir O, TYYHUWT apunrax apra
X3MXX33 aBax WaapAanaratau.

3.15. CopblblH WWHXMUAM3HAN rafiaaf XaHantaap CUCTeMTIN anpaa Wn3pcaH
TOXMONAONT apOUTPbIH XSHANT XUIHI. APOUTPbLIH XsHanTa, YHACOH OONOH rafaan
XSHANT XUUMACIH SHMVAH A3XUIAH AyONMKaThIr MNrdH3. CUCTEMTIN anaaa Un3pcaH
aryynrsiH 6ynar Tyc 6ypaac 30-40 copbUbIr XAHanTag xaMmpyynHa. “CraHgapT” copbly
Oavraa TOXMonmonA, CTaHAAPT COPbLbIM WMMPNRK apOUTPLIH rafaan XsSHaNTbiH
WWHXMAMHA SBYYNax 3axmanrag opyymk unrasua. CraHgapt copbl, Tyc bypa 10-
15 XAHANTBIH LWMHXUAM3HWA yp AYHT aBax WaapanaraTau.

ApOUTPBIH XSIHANTBIH LUMHXMAMI3M3P CUCTEMTIV anfaa Oarraa Hb HOTOMABON
VHACIH WWHXNT XMACIH NabopaTopUIH axwung, rapcaH anfaar npyynx, angaar
apunrax apra Xamxs> aBHa. TYYHUYI3H TyXalH aHrnnbiH Oyx CopbLOHA [aBTaH
WWHXUA XWMAX Waapanaratai 3C3X, 3CB3M WWUHXUAM3HWA Yp OVHA UTMAMLYYP
aliMrnaH 3anpyynra xuxk 0onox acyyanbir WWAAHI. ApOUTPbIH  XSHaNTbIH
WWHXUAT3 XMANTYAr33p anfaa 3anpyynax UTranuyyp Xap3arnaxryn.

3.16.  XympuvWH 3pa3cnar  OypanmsxyyH TIAM3PUNAH  CTPYKTYP-TEKCTYpPbIH
OHLON, MU3UK LUMHX YaHapbIr MUHepanoru-netporpadbiH, MU3NMKUIAH, XUMUAH
BonoH Oycaf WWHXUAM3HWA apryynaap cyganHa. LUuHXmnrasrssp spacyyammnr
TOLLOPXOMNOXbIH 33P3rL33 TIAM33PUIAH TapXanTbiH Tanaap YaHapbliH YHIAM3 XMIAH3.

Jutn aryynary (anaHrysa cnofyMeH, netanut) OonoH ue3u aryynary (nonayumr)
3PACYYASL OHLUrov aHxaapax 0a T3AM3PUMH TOO, XUMWWAH Hampnara 33prumr
TOLIOPXOMHO. DAr33p 3PACYYA Hb (NWTW OONOH Le3w aryynard 3pacyyauiH) eep
XOOPOHA00 O0MOH Bycad 3pACYYATIM 3BLUMN YYCrax Oanaan, MexnerviH xamxa3 ba
T3AM3PUAH TapXanT 33Prunr TOrTooCoH DarHa. T, Le3nAH 3pACYYAUH Harpnara
Hb kurg Oyc, xan03n33n1 MXTIM Gavpar Tyn TIAM3PUAH aryyarbiH X3n03n3nMmir
(Li,O, Cs,0-niH aryynraap) xyopuiaH BueT Tyc 6yp33p, OpAblH XIMX33HA, CyAanHa.
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AryynrbiH Oynryyassp WUHXWNM3HUA TOXUONAMbIH angaaHbl
(xapbLaHryn ayHaax KBaapar) 3eBLUeeperaex Xamxa3 (%)

XyCHaIT 4.6
XYI3p f13X XapblaHryi nyHAaX X3P X XapbUaHryw nyHAaX
KBaZlpaTblH 36pYYHWIA KBa[lpaTbiH 36pYYHWIA
BypaBap | aryynrbiH Y BypaBap aryynrbiH seBLLIGEPArIeX
Bynar*, % o Bynar, % o
XaMX33, % XaMx33, %
>1 7 0.01-0.02 25
0.5-1 10 Ta,0, 0.005-0.01 30
LiO, 0.2-0.5 13 <0.005 30
0.1-0.2 17 0.1-0.2 16
0.05-0.1 22 0.05-0.1 20
>1 12 Nb,0, 0.02-0.05 23
0.5-1 15 <0.02 30
Gs,0 0.2-0.5 17 0.1-0.2 15
0.1-0.2 22 s 0.05-0.1 20
0.05-0.1 25 0.025-0.05 25
>1 12 <0.025 30
0.5-1 15 >5 6.5
Rb,0 0.2-0.5 17 KO 1-5 il
0.1-0.2 22 2 0.5-1 15
0.05-0.1 25 <0.5 30
0.2-0.5 10 >25 45
0.1-0.2 12 5-25 6
BeO 0.05-0.1 15 Na,0 0.5-5 15
0.02-0.05 20 <0.5 30
0.01-0.02 22

*X3pB33 TyXalH OpPfblH XYA3P [3X aryynrbiH Oynar 3HEO 3aacHaac eep
Ganx TOXMONOONA 36BLIEBPeraex XapbUaHry [OyHOAX KBaApaTbiH X3IMXK33M
VHTEPNONALUMIAH apraap TOAOPXOMIHO.

MuHepanoriH cyaanraaraap YHACOH Oa farangax OypaB3p, XOPTOM XOMbLibH
XYBaapWnanT, TapXxanTbir CyAanX TIAMIPUAH SPACUIH HIMA3MM, 33113X XYBb X3IMX33T
TOTTOOHO. DH3 CyAanraa Hb OHOMbIH XyBbA, TIAM3PUNAT 0n0OPNOX OONOH HeeLWH
TOOLL0ONONA, aWunrT OypaB3p33p Hb (CnofymeH, netanut, NenuoonmuT, noanyuut
3PACYYAIIP) Anrax aBax OONOMXKMIAT TOOLLOONOXOZ, TyCaHa.

3.17. XYLPWWH 33M3XYYH XWMH, YUWTUWA Hb OPAbIH HEeeLMH TOOLOONONL
awmrnagar YHACH X3MXUIAIXYYH Hb OONAOr Tyn 3H3 LUMHX YaHapbIr XYAPUIAH
DavranunH Tepen Tyc Byp3a3p TOAOPXOMIOX X3PIrTIN.

HAT ¥XT31 XYAPUIAH 33M13XYYH XUHT XYAPUIAH [33%33p, CUAP3T, aH LaBLLICaH, HyX
CYB VIXT3W XYLAPUMH 33M3XYYH XMHT NaaHbl TOCOOP OYPCIH A33XK33p TOLOPXOMIHO.
I3M13XYYH XMHI MEH raMmMa Laupariir WIWHM3X apraap TOLOPXonnx bonox bereeq
3H3 TOXWMOMAONA 3aaBan XAHANTbIH X3MXMNTIIP OaTanraaxyynax Llaapanaratan.
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3M13XYYH XUHT TOAOPXOWIIK By XYA3IPT YANTLIANIAT XaMT TOLOPXOWHO. D3M3XYYH
XWH, YWATWAWAT TOQOPXOVNOX A3RKWMIAH 3pA3CN3r OypanmdxyyHUAr cypancaH
barHa.

J1abopaTopuiH ~ XAMXMMTI3P  TOTTOOCOH  33M3XYYH  KMHT  YYAbIH  Liy/bIH
COPbLIONTOOP TOTTOOCOH 33M3XYYH >KMHIUMH yTraap XsHax OaTtanraaxyynca
DanHa.

XYAPUMH  XMMWWMH  Havpnara, 3padcnar OypanasxyyH, TeKCTyp-CTPyKTYpbiH
OHLYION, XYAPWUWH (U3MK LUMHX YaHapbiH CyAanraaHbl yp AYHr33p XYAPUMH
BanranuinH TepnyyAMAr TOITOOH ANTax, XYAPUMT COHrOH onbopnox OOMOH Tycad
Hb OONOBCPYYNax YANABIPAINUIAH (TEXHONOMMIAH) TOPAWIAT ypbaUMncaH bananaap
TENeBNEHS.

OpAabIH XYAPUUH OYX TOPAYYASA XWMMCIH TEXHONOTWMMH CyfanraaHbl Yp AYHM3p
YWNAB3PM3NMIAH (TEXHONOTWIH) Tepen 0a XyAPUIAH COPTBIr 3U3CI3H AnraHa.

HepeB. XyApuinH TeXHONOMUIAH WWHX YaHapblH cyaanraa

4.1, XyOpWUAH TEXHOMOTUMH LUMHX YaHapbir nabopaTopuiiH 0a  xarac
VANOBIPASAMMH  Hexueng, MWHEpanoru-TeXHONormH,  0ara  TEXHONOTWIH,
nabopatopuiH 0a TOMCrOCOH NabopaTopuH OONMOH  Xarac  YMNABIPNNAH
copblyyaaap CyaanHa. Xsanbap Oasxpar Xyapwuar ymnasapT OonoBcpyyncaH
Typlnara Oavraa Toxmongong NabopaTopuiH cynanraaraap 6artanraaxyynca
aHaror almrnaxbir 3eBlweepHs. baskuraaxnaa xyHa 6a WWHD TOPAWUIH XYLPUIAH
XyBbl, WAM TEpAWAH Xyopwnr GasxyyncaH Typwnara ©Ganxryn Toxwongong,
COHUPXOTY TanyyaTaw 3eBLUMNLCEHUIA YHAC3H A33p, TyCrav xeTenbepesp, XyLpUIH
TEXHOMOMMIH Cydanraar AByysHa.

4.2. TeXHONOTWWH TypWWAT XWUWX ABLAA ONOOPAOCOH XYAPWWT ypbAuMnaH
OonoBcpyynax OOMOH TOM MeXNerT XYAPUWAT T3B3PM3aX Oavraa caBnaraaHg Hb
anrax, aHrunax Gonomx 0Oarraa 33X, MeH [(-200)-(+20)] MM X3MX33T31 Lyn
(dpakubiH rapl, WXTAWM XYAPUWAT PAAMOMETPUMH apraap aHrunax OonomMXuur
cyonax Hb 3yMTaW. Depar yp [yH rapcaH TOXMONMOONI aHrinaH onbopnox 6omnox
TEXHONOTUH TOPAWIAT Anrax, 3CB3N Xyapunr beeHeep GonoBcpyynax 6onoMxmmnr
HOTNOX Waapanaratan. XyLPUIAH LaallfbiH ryH 6askyynanTbiH apryyabir Cyanaxiaa
ypbaumncaH OonoBCpyynanTbiH ye LWaT Hb 3AUWH 3aCrUAH yp alumrtan OOomnoH
TEXHONOTUH epeHXMn OyayyBYMA, Xampyynx BONOXbIr TOOLOONCOH DalHa.

4.3. XyOpuWH TeXHONOTMWH Tepnyyauur Anraxgaa reonoru-TexHoNorvmH
3yparnan xumx 0a COpbLONT XWX TOPbIr XYAPWUAH BanranuvinH TepayyaunuH Too
X3MX33 0@ 33MKN3H Aapaanx UN3PCIH AaBTaMX, Tacananaac WantraanaH COHroHo.

MwuHepanoru-TexHonorvnH 6onoH GaracracaH TEXHOMOMMMH COPbLOOP OpAbIH
XYAPUMH OyX TOPNUIT TOROPXOWAHO. TYPWWUATBIH YP AYHr33P OPAbIH XYAPUMH
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reonorn-TeXHONOMMAH  TOPNYYAUNT ANrax, reofnorv-TeXHONOMMIH 3ypar, MnaH,
3YCANTYYANIAT 30XMOHO.

JlabopatopwiH 6a TOMCrocoH NabopaTopUINH COPbLIOOP XYAPWIAH YANABIPANNIAH
(TEXHOMOMMMH) Oyx TepNyYAMMr CydanX, xyasp OonoBCpyynax TeXHOMOMMIMH
OHOBYTOW CXEMWMr COHrox, 0asKyynanTblH TEXHOMOMMWH — OONMOH raprax Oyw
OYTI3rLIXYYHUIA YHACH Y3YYNINTYYAMAT TOAOPXOMIOXOZA Waapanarata XaMxX33H[,
cynanHa. YyHUI 33p3ru3d XYOpWUnr OyTnax OHOBYTOWM X3MX33, 33PTUIAT TOTTOOX,
XamrumH Gara xasrgan, GoxmpLonton, GasxKyynanTbiH xasrfang awurT 3pAcUiH
xamrmH Gara aryynratan, alWnrT SpACYYAMNT XaMIAAH UX X3IMXK3IIMIIP snraH aBax
BONOMXMIT CyaanHa.

Xarac yMnaB3IPN3AMMH TEXHONOMMNH COPbLYYAbIr OasixyynanTbiH TEXHONOMMIH
OynyyBUMAT Wanrax, nabopaTopunH TEXHONOTMIAH COPbLYYAAL TOrTOOCOH XYAPUMH
BaKMATBIH - Y3YYNIATYYAMAT  TOAPYynaxad awurnaHa. Xarac yAnaBIPA3AuIH
TEXHOMOTUAH  TYPLWWATBIF  TEXHOMOMMH — Cydanraa XWX OyW  M3PraLucaH
BanryynnarbiH GONOBCPYyNCaH XeTeN0epuH Aaryy, ra3pbiH X3BAUNI allmriaryTam
XaMTpaH, TecnuMiH  Oawryynnarataln  3eBLWWMALUSH  SBYYNHA.  TEXHOMOTMIH
COPbLIONTBIN XONOOrAOX 3aaBPbIH Aaryy aBu, akT XeTejHe.

TomcrocoH nabopatopuiiH 6ONOH xarac YMABIPAINNAH TEXHONOTUAH A3XKYYL
Hb XYOpWWAr Teneemnex uYafdBapTav Oavix Oereen eepeep x3n03n xMMUMH Oa
3POCMWH Havipnara, CTPYKTYp-TeKCTyp, 3pC fnrapax WWHX, (QU3MKMMH OONoH
Oycan WWHX YaHapyyd Hb TyXalH YWANOBIPMNMAH (TEXHONOTWIAH)  XYAPUIAH
AYHIOAX Y3YYNIATYYAMAT Teneenexyil, 6anx Gereen 6onoMxuT sayypan (soyypax
Maragnan) GonoH TOM LWNPX3MIATIN XYAPUIAH Tepens awunrt OypaBIpuiiH aryynra
MXC3X Maraffianbir TOOLOX Yy3C3H OarHa. CopbLbIH LUIMPX3MN3NUAH Hampnara Hb
COHIOCOH 0NOOPNONTLIH FOPUMOOP aBCaH YYMbIH LyNbIH LUMPX3MN3NTM TOXMPCOH
BanHa.

4.4. AHxpary Byy YHACIH XYAPUAH 3CBIN PAAVOMETPUMH SAMaNT, LWNMWNATIIP
YWNOBIPUNH  OYTISrASXYYHUUM CyANnaxhaa, TeXHONOTWMH 3pL3C CyananbiH apra
apraynansir almrnaH UCNO3NTUNH 33pMUIAT CyAanX, IpACUNAH Hampnara, CTPYKTYp,
TEKCTYPbIH OHLNOTYYA, 3PACUAH 6a 3pACMIH KOMMNEKCUMH hU3UK, XUMUAH LLIKHX
YaHap OOMOH 3Ar33p WUHX YaHapyyAbIH snraatan Ganansir cyfanHa. LnrwyypuiH
0a rpaBuTaLbIH LUMHXWAM3M3P yraaracaH XyAPWAH OymiarT, yraarasbiH LWnaM,
XUKWI X3CryYA34 COPOH30H aHaNWM3 XMWX apradfianaap XyAPWUWH HyHTarnargax
4aHap, 3PACUMH (DasbiH Anrapax TeBWWH, XYLPWWH yraarfantbiH  33prumr
TOLOPXOWNHO. basixXyynax TeXHONOTMMH OyAYYBYMMT COHIOX, OyTnax-HyHTarnax ye
LaTHbI TOO, HYHTArNanTbiH (MEXNerMH) X3MX33r TOITOOHO. basikyynanTbiH aprbir
ToflopXxonnox Oa Gasxman, YWNABIPAAMAH OYTI3rAsXYYH 43X Aarangary almrt
OypaB3pYYOMIAH aryynrbir TavnbapnaHa.
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4.5. JITn, LUe3nH OpabliH XYAPUAH TeXHOMOTUMH LUMHX Hb XYLPWWH 3pL3Car
OYPINIIXYYH, XYLPUAH IPACUNH MOXNOTMIH X3IMXK33 3CBIN TIAMIPUNH XypUMTAas,
TEeKCTYP-CTPYKTYpbIH oHLor, xyasp A3x Li,O, Cs O aryynra 33prasc WwantraanHa.

JMTUAH  xymap  Gaskyynax YHLAC3H 30pWATO Hb 3XHUW 33MKMHL  AUTUNH
OYTI3rmaXyyHyyA raprax asax Oereef 3Ar3spT kapOoHaT, CynbaT, xnopwuT,
MMAPOKCUL, HATPAT, NNTK 33p3r opox Ba XxOepayraap 33/KWMHA 3Ar33p33C MeTann
ANTY raprax OOoMoH BYTIIrA3XYYH YMNABIPIIX ABAAN 1OM. Byx Xyapunr Gasxyymx
BYT33rA3XYYHUAT rapraHa.

BaskManblH  4aHapbir - Toxuongon Oypa, onbopnord 0Oa  MeTannyprvH
YVNAB3PWMH XOOPOHA OaunryyncaH rapaarssp 3oxuuyynax Oyioy Meppex Oyw
CTaHLAPT, TEXHUKMNH HEXLBNTIM TOXMPCOH BanHa. JIUTU-LEe3UMH XYAPUAT XUMUH
apraap OONOBCPYYNANT XMIXA3 XYXPUMAH XYUNWIAH, CynbdaTbiH (Kanuir cynbdatbiH
XaMT Xanaax), WOoXouH (LOXOM-XNopWabIH) X M3T apryyabir almrnajar.

YWnABIpAaNa, MMTUMH XYAPWAT fapaax apryyaaap 0asxyynHa.YyHa;:

CnoayMeH, neTanut OONOH MONMYLMTBIH TOMOOXOH Tanctbir (+25 MM) rap
apraap fnrax 3CBaf 3HrUAH GasXKyynanTbiH apraap;

CnoflyMeHbl XyApWIH XyBbA, (anbOuT, MioopuT, KanbuWT, TAATraHyyp rax MaT
Oycap marangax 3pAadc Oavxryn Toxmongond) AynaaHsl GasxKyynantbir alwmUrnaHa.
Mexner Hb 50-20MMm-33¢ 0.2-0.3mMM xamx33131 xygpuir 1000-1200°C Temnepatypt
1-2 LarniH TypLU WaTaax, OruoM xeprex OyTnaH NuUTUIAH baskMan raprax;

KBapu, rantraHyyp, X33puiH XOHL 3apumpiaa TeMpuinH ncan, Oepunn 6a bycaa
SPACUIT aryyncaH cnogymeHbl GaoTaLbiH Aapaax apryyapir Xaparnax HanHa.

CnomymeHbl Wwyyn dnotaum: ToCHbl Xy4mn 0a TIAMPUAH CaBaHMUH XO6CeH
OYTI3rLIXYYHA WYNTA3M OPYMH 1-3KT /T MAIMXMIA HATPUTalN XOMbCHBI lapaa fBYYIHa.

Sprax dnotaum: LUYNTA3r OpumHA KaTMOHBI Lyrnyynard cnofymMeHsl fapardaap
LIOXOMTON XaMT [OeKCTPUHTIM X3P3rnaH3. KBapl, X33pWUMH >KOHLWHbI Xasarabir
KBapUblH [apard 0a X33pWIMH >KOHLUHbI KaTMOHbI Lyrnyynardvg dnotaunaxas
Xaunyyp Xy4WnTavM  XONMHO. X3P3B  CMofyMeHbl Oaskman TOMPUAH UCIUIH
XONbUTOM OON Xannyyp Xy4UATIM yraax, yycrax XonbAor. [lapaa Hb AaBMpXaunH
XY4IMIAH HAaTPUWH AaBC 63 HapCHbI TOC HIMX XOeCeH OYTI3rasXyyH A3X Temep
aryyncaH spacuinr 3amnyynHa.

Konnektne dnotaum:CnogymeH 6a MyCKOBUTUAH KOMMEKTMB (RoTauM Hb
XYXPUMH XYYAUAT HIMCHUIA [lapaa MyCKOBUTUH BaskManbIr KONAMKTUBOOC CyN
WYATAST OPYMHL KaTWMOHbI Lyrnyynarytal xaparnagar. Konnektvs  noTaublH
Xaaranaac, Xawnyyp Xy4auMmr H3MCHUM Aapaa KaTWOHbl Lyrayynardvi X33puuH
XXOHLUWNI rapraH aB4 BosHo.

KWK WNPX3TTINA ANTUIAH XYApUAT anarysa 1-1.2% Li,O aryynratai cnofyMeHsi
XYLPWAT AynaaHbl, GnoTalblH, COPOH30H aHrWNan, 3CB3M XYHA CyCneH3 yycManbiH
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TycnamxTtanraap 6asxyynHa. @notaubiH 6MHe, XYHL CyCneH3unH yycMmanbir
alMrnaH XOOCOH Yynyynarmr 3annyynHa. MnoTaublH apra Hb AaH NUTUIAH OONOH
KOMMNeKC XYAPUAH DasxyynanTblH YHAC3H apra bereef Wyyn, ypBYY, XaBcapcaH
r3CH xyBunbapyyatan. Jiutuin Gasxman He 7-9% NUTUAH UCIWAH aryynratan
BarHa.

Hunman Havpnaratan Xyapuir 6onoBcpyynaxag 3H3 aprbir XaBcapcaH CXeMTai
XOCNyynaH X3p3arnax 0ereef 3apvmM TOXMONAONL COPOH30H aHrMnan, rpaBuTaLbiH
aprbir HIMX X3P3rN3H3.

Awmnrnax 0yn nUTUIH OpablH XYAPUIAH AyHAAX aryynra Hb MUTUAH ncn3p 0.7-
3% aryynratan Gampgar. fIH3 OypUMH YaHapTak NUTUAH DaskManbir allvrnagar:
cnogymensl (4.5-6.0%, 6.78% Li,0), nenugonntuint (3-4%, 5% Li,0), netanurnitH
(2.5-3.5% Li,0), ambnvronuteiH (7.0-8.0%, 9% Li,O) Gasxmanyyn Ganx 6a
Mepaeraex Oyn CTaHpapraap cnofgymeHbl GasmkmanbiH aryynra LiO 4.0%-vac
Oararyn 6anHa.

Lle3nnH xyapunr Gasekyynax YHAC3H apra Hb Wyyn 60MoH ypByy (noTalbiH apra
oM. Lle3n-6roTuTbIH Harpnaratan Xyapuir GonoBCpyynax Hb NOMNyUMTLIr 60ABON
MAYY uar xyrauaa opox 6a HwinMan TexHomnoru laapparafar. bonoscpyynant
Hb  XUMW-METanypruiH  (UMKNOH-3KCTPAKLMIAH,  XYXPUMH  XYYIWAAH  yycCranT)
npoueccyyaTan xocnyyncaH hnoTalblH aprbir X3p3ri3a3r.

TINTUIAH XYLPUIAH DasKyynax cxeMunr XaBcpant 4.2-T y3yyn3s.

PafVOMeTpUIH aHrnax aprbir HIBTPYYACHI3P Dyx TOPAWIH Xya3p OONOBCPYYynax
TEXHUK-3AMNH 3aCTUIAH Y3YYA3ATYYA Hb Calxupy BanHa.

4.6. CynanraaHbl yp LiyH Hb XYLPUIAH reonory-TeXHONOMMIAH aHrnan 368 3CaXMUNT
GaTtanraaxyynHa (Waapanaratan TOXMOMAONA Feonorn-TeXHONOTVAH 3yparnianbir
OaxiH TamnbapnaHa 3CBa OONoBCPyynHa). AHxgary xyasp OonoH GasxyyncaH
BYT33rA3XYYHU 3pA3CN3r BYP3INASXYYH, XMMUIH Hanpnarsir TOAOPXOWCOH, yraanT,
OyTnanT, HyHTarNanTbIH y3yyN3NTyya OONOH Waapanarata HyHTarnanTbiH LWaTnansIr
TOTTOOCOH; aHXAary XYAPWAH LUMMLYYPUNAH WUHXUAMIHUA Ba BasxyynantbiH
OYTI3rm3XYYHUMA Y3YyA3nT, 0eeH Maccafl HAT OOMOH aHXAary XYLPWUAH YWnr,
BasxxyyncaH OyTIradXyyHUM M3133, DONOBCPYYNANTbIH TEXHONOTMIAH Y3YY3NTYYA
TOLOPXOVNOrACOH BarnHa. YYHA: pafMoOMETPUMH DasKyynanTbiH XyBb/-OaskManbiH
rapu, YWnaBIpumH OyTaargsxyyH Oa xasrgan gaxe NnTK, Le3n OonoH parandax
OYpABIPYYAMIAH aryynra, TIAMPUAH ANranT, baskmraax Ko3MMUUMEHT r.M.;

[paBUTaLbIH, COPOH30H aHrvnan 6a GnoTalbiH NPOLECCT - BasxMarnbiH rapu,
TYYHWI YaHap (nnTy, uesw, Bycan maranaax awurm OypaBIpyYYA, XOPTOM XOMbLibH
aryynra), TyyHYn3H Oasxkmansir GONOBCpYyynax apra, NWTW, LE3NAr Tycad Hb
GonoH Oycan awwrtT OYpABIPUNH SATANT, TIAMIPUAH TercrenuiH snrant (end-
to-end extraction), 3apuUyyncaH ypBanX, Xaargan Xaaranax aryynax pyy Wiarasx
OYTIIrOIXYYHUIA X3MXK33, WMHX YaHap (LMPX3rmafuiH Havpnara, ypBamkuiH
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VAO3MO3N  aryynra), YWNOBIPUMH  YCbIr  XOPTYWXYYM3X — acyyanbir — LUMAAIX
Waapanaratan. XaraC YANABIPAAMWH  TYPWUATBIH YP  AYHTUMAH  YHIMWAMAD
TEXHOMOrMAH  ©ONOH  BYT33rA3XYYHUMA  TOOLOOHA, YHASCM3H  YHIMHI.  DArdp
VAOSrONYYAAIX MEeTannblH XUHMUIAH 3epyy Hb 10%-1mac xaTpaxry Ganx ecton
Gereen OaskMan 0a xasrgan Aax MeTanfibiH Maccaz nponopumoHans Gananaap
XyBaapwnaracaH banHa.

BonoBCpyynanTbiH Y3yyNaNTyYAMAT OPYUH YerH Oaskyynax yrnasapyya 00noH
NNTW, Ue3niH xyosp 6a Gasxkman 6onoBcpyynaar YANABIPYYANAH Y3YyNanTyyaToM
XapbLyymx 6onHo.

47. Xymsp [3x [parangary OypasapyyavnH cymanraar “Opabir v OypaH
Cyanax, farangax awurt MantMan, OypAB3PYYAMMH HeeLWAr TOOLOX apradymncaH
30BNOMX"-MIAT GapuMTRaH rynudTraHa. Mex 2007 oH GonoscpyynaracaH OXY-biH
“PekomeHaaLms No KOMMIEKCHOMY M3YYeHMIO MECTOPOXAEHWI 1 MOACHETY 3anacos
MOMYTHBIX MOME3HbIX MCKOMAEMbIX M KOMMOHEHTOB" 36BNOMXUIT aLUMIAax OOMHO.
[arangax awmrr OypaBIPUMH XYBbA, TIAMIPUMH XYAIPT oplumx Banraa xanbap,
XyZap 6onoBcpyynant 6onoH Gasxman Aaxb TapxanTbiH OanaHc, SAM3PUAT Anrax
aBy DONOX 3AMMH 3aCTUNH 30XUCTON HEXLen DONOMXUIT TOTTOOHO.

CaHan 6onrox Oy TeXHONOMMIAH CXeMUH [aryy YMNABIPUIAH SpranTuiiH 60moH
Xasrgan ycoir JaxuH awurnax OonoMXumr cyanax; wnambir 6opaoo GonroH
AaxviH BONoBCPyynax, YMAABIP33C rapax OOXMP yChir LIBIPAIX 33P3r 36BNOMXKMIT
bonoscpyyncaH barHa.

TaB. OpablH rMaporeonorn, UHXeHep-reonorn, reo3KoNorMnH 6a
GanranunH Gycap HeXUAWUMH cypganraa

5.1. OpiblH TMAPOreoNnorMiiH Cyaanraaraap OPAbIr ycaHm, aBTyymk Oon3oLwryn
VHOC3H YCT AaBXapryyabir CyAamK, UX X3MX33HUM yC aryyncaH xacar, oycyyaumr
TOITOOH, YypXalH YCbir awmrnax GonoH 3annyynax acyyanyyabir WUAAB3PNICIH
BanHa.

YCT [paBxapryydblH 3y3aaH, NUTONOMMWH HaWpnara, KOMNEKTOPbIH Tepnyya,
TXKIIMANMAH  HOXLSN, YCT [aBxapryyfblH OOMOH rafaprbiH YCHbI XOOPOHAbIH
Xonboo, ra3pbiH AOOPX YCHbI TEBWHMIM Garpnan OonoH Gycag y3yynanTyyaunr
TOITOOCOH 6anHa. TexXHWK-3OMMH 3aCTMMH YHOSCN3NA, TOeneBneceH alunrnanTbiH
ManTanTag HIBYMX OON30LLIMYI YCHbI XIMXK3I3T TOLOPXOWCOH, Fa3pbiH OOPX YCHaacC
XaMraanax 3eBNemMXyyaunr erceH OamHa. [lapaax Cymanraar rvaporeonornimH
M3PrXIAH M3PraLICaH 3Tra3 (Oanrryynnara, ax axylH H3rK, XyBb XYH) XWX
YHINC3H OanHa. YyHA:

(MaporeonorMnH  3opuynantaap LOOHOrYyA epeMaex, WaBXanT-TypLMNTbIH
AXNYYObIT FYALSTIIX, YC aryynard YynyynriH rmaporeonoruni napameTpyyammr/
Y3YYNINTYYAUNT TOAOPXONCOH DalHa.
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LLlaBxanTbliH Cyyn4 ra3pbiH AOOPX YCHbI COPbLONT XWX OPAOL HIBYMX YCHbI
XMMUIH Havpnara, GakTepvonorninH Tenes Gawpan, ©eToH, MeTann, nonumept
Y3YYI3X MO3MXMW YaHap, YCaHA aryynargax almrtan OONOH XOPTOM XOMblibir
TOAOPXOMNCOH BanHa. Onbdopnox Oyn opabiH yypXarH yC, xasranaac rapy bawvraa
YCHbI XMMWWH Hanpnarsir TOLOPXOWITHO.

YypXalH yCbir ycaH XaHramxug, alwmrnax 00onox 33X 3CB3N ycaH[ aryynaraax
alWnrT OYpABIPYYAMIAT Anrax aBax OOMOMXKTOM 3C3X, 0P OPYMbIH ra3pbiH [LOOPX
yCaHA, YypXavH YCHbI y3yynax O0N30Wry Heneennmr YH3NH3.

[lapaa papaarviH Tycran cypanraaHbl aXun Xunx Waapanaratay 3C3x Tanaap
36BfIOMX raprax, yypxamraac 3aunyymk Oy yCHbl Xyp33naH Oy opuMHLL y3yynax
HENeeNINNT YHINH3.

Np33pynH onbopnox GonoH GonoBcpyynax YMAABIPUAH X3P3rL33HUA YHOHDI
OOMOH axyWH, TEXHUKWMMH YCaH XaHraMXWAH OOMOMXMWT 3X YYCBIPUWH Tanaap
36BIOMX 6rHO.

YypxanH ycbir 3aunyynax TOXMONAONL YCHbl HEBUMWH YHINAM3M 30XMX apra,
apraynansir  GapvMTNaH aWWrnanTbiH  HEBLWAH TOOLOOr ypbAYUNaH  XWMH3.
(MApOreonorMinH Cyfanraa Hb yypxalH Tecen OONOBCPyynax fBUAL 3avnwwrym
Laapaaraax 3eBAeMXyYAMNUr rapraHa. YyHA: reonoruH Lynyyabir xataax apryya,
yC 3aMnyynax CUCcTeM, yypXxarH yCbIr X3pX3H 3annyynax, yC XaHraMxXuiiH 3X yyCBap
BonoH Banranb OpYHbIF Xxamraanax r.m.

5.2. OpAblH XaWryynblH Ven XWArOdX WHXEHep-reoforMnH  cypanraa Hb
onbopnontbiH Tecen 6GonoOBCPyyNaxan OOMOH YynbiH ManTanTyyAblH aloyarym
aXunnaraar xaHraxaj llaaphnaratain M3A337133p XaHrax 30punroTor. YyHO: wn
YYPXalH YHACOH Y3YYN3ATYYAUMH TOOL0O, Aand Mantantyyd 6a Tynryyp GaraHa,
OPOMIIOr-T3CANMIHNIA  OONOH B3X3NM33HMIA aXMbiH  NacnopT .M M3A331yYa
bavHa.

OpfblH MHXeHep-reonorMinH cyaanraar 6atnaracaH 3aaBap, 36BNOMXUIAH Aaryy
VIHXXEHep-reonorMmH M3PraLICaH 3TM34 XMMXK TYMLUITIIHS.

/IHXeHep-reonornH cyfanraaraap xyadp, aryynard yynyynar O0foH Xydaac
XypACbIH 6aT Gex YaHap Hb GamranunH rapwuna OOMOH ycaap xaHacaH Hexuenmg
Y3YYS13X  DU3MIK-MEXaHMK YaHapbliH Y3YYN3ATYYA; OPAbIH YYNYYArUAH WHXeHep-
FeONOrMWH OHLJION T3AM33PUMH aHU30TPON, YyNyyNrMnH Havpnara, aH UaBLIWIT,
TEKTOHWK 3BAP3NA OPTCOH 3C3X, TEKCTYPbIH OHLIOTYYA, KapcTad aBTcaH Ganpan,
ereplwnniH Byc A3x 3BAp3n OONOH OpAblH 0NOOPAONTLIN XYHAPYYIK OON3oLWry
OPYMH YeMIMH reonorMiAH NPoLeccyyabir cyfancaH banHa.

TNt Ba Le3nnH opayYA Hb UX3BUN3H BaT 63X Bereen X3BP3r WUHXTIM rPaHKT,
nerMaTuT r.M. Yynyynryyarav xonbooton Gangar y4paac YynyynruiH xarapasn, aH
LaBlcaH Oycyya, aH UaB Ayyprard xymsp OOnoH uynyynruiH 3y3aaH, OyTtnarmax
YaHap Oa ByTnaraax TeBLMH, aH LaBYyAblH CyHamnblH OOMOH YHambIH Aaryy unpax
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Maragnantai ycHbl ypcal, YyablH LUyfblH OfOKMOr TOMTLUOA OHUMOM aHxaapan
XaHOyynax x3parmun.

MeHX L3BA3MTAM  HyTar [3BCMPT 00N TeMnepaTypbiH FOpVM, LPBLIITIN
3y3aanruvH 334 6a LOOA Xvn 3aaruiH bavpnan, xamncaH/xaunax X3cryyauiH
TapXanTbiH Xyp33 0a ryH, Xaunax yeuiH 4ynyynrmiH husmnk YaHapbiH eepynent,
YYNyynrvnMH - yIvMpAbIH - YaHapTal xengex OOMOH xalnax VewnH ryH X MaIT
Y3YYN3NTYYAUNT TOFTOOCOH BalHa.

/HXeHep- reonorMinH cyfanraaraap, YynblH Aang MantantbiH Taa3 OonoH mn
YYPXalH XaHaHbl YynyynruiH 6at 03x Oanpang Taamar YH3NMM3 XWMAX MEH Wn
YYPXalH YHIOCIH Y3YyN3NTyYAMAH TOOLOOHA aliurnax M3A33MMnr OypayynX aBHa.

OpabIH AYYP3TT, TMAPOreonorninH 6a NHXeHep-reonorunH XN TeCT3N HexLena,
yUn axunnaraa seyynx Oavraa fang 6a wn yypxan Ganx ToxmMonmongd Xxauryyn
XWX Oanrraa TanbamH y3yynanTyyada 34r3p v 6a pang yypxamH YOKWUNTbIH
TEBLUWH DOMOH WHXEHEP-TeONOrMIAH M3A3NANIT aLLMrAax OoNHo.

5.3. JIUTK, Ue3NAH opayyAabir Un, Aang OONOH XOCONCOH YypxalH apryynaap
0nOOPNIOHO. XOCONCOH apraap onbopnonT X1Mx TOXMONAONL N apraap onbopnox
XWN 3aarnir Xepc XyynanTblH WTMALYYP XaMrMiH mx Ganx yTtraap meH un 6a
nang apraap (aWwwrt ManTManbir) onbopnox epTer, 3apasbiH TIHUBIPTIV GananbIr
XapransaH y33X TOrTooHo. OnbopnonTbiH apra Hb XYAPWAH OVeTyyouiH yyn-
reoNOrMNH HOXLONYYA, YYN-TEXHVUKWUIH V3YYN3NTYYA, XyA3p onbopnox cxemssc
wantraanax 6a TI3Y-Hu (XanryynbiH) XULWWT Y3YYA3NT30 YHASCIIMASHS.

5.4. Te03KONOrMH CyaanraaHbl YHACOH 30PUAr0 Hb OPAbIT 0NOOpPoX SBLAA
Ganranb OpPYHbIT, TYYHWMA [OTOP reonor OpYHbIr Xamraanaxaf LaapanaraTam
M3[33/1133p XaHraxag oOopwwHo. JIMTH OOMOH UE3NAH  XYOPWMH  Xauryyn,
onbopnont, xya3p (1T, LUe3nitH) GONoBCPyynax Yern HapUMH LUMPX3TTIN TOOC WX
rapaar. 3H3 T00C Hb BeO aryyncaH XxopTon XOnbLTOW, MUTWUAH HIFAMYYL Hb yycax
YaHap eHAep y4paac ycaHA aryynargax fUTU Hb XYP33M3H OyM OpuUMHA Y3Yyiax
ceper HeneeT3n. MM y4paac XypaanaH Oy opyHbl Tenes GananbiH QOoH yTryyabir
TOFTOOX X3P3rTait (LaLparviiH TeBLUWH, ragaprbiH OOMOH rasap A00PX YC, araapbiH
YaHap, xepc, yprammbiH 0a aMbTHbI €PTeHUMIH Tenes Gamaan r.M.); TeneBnex
By 0bbekTbIr Bapbx Oanryynaxag xypasnaH Oyv opuvHL y3yynax husmK, XMMUAH
HeNeenIMNr TOAOPXONIOX (OPYHbI ra3ap HYTIVIH TOOCKMAT, raaprbiH OOMOH rasap
L00pPX YC, YypxanH OONOH yANABIPUNH YCHAaC xepceHa ydpax boxmpmon, araapt
Xaargax 3ymnyymsac araap OOXvpAox r.M.); YWNABIPUMH X3p3rudsHa, OanranniH
Gasinraac aBy Xaparnax Xamxd3 (OVH MOA, TEXHUKMIAH X3P3rU33HWIA yC, YHOCH 0a
TyCnax YWMNABIPUIAH rasap xyynax xepcHu OONoH aryynard Y4ynyynrviH, XXUWrMH
OyC XyOpUMH OBOONTO Xypaax rasap r.M.); VAN aXwunnaraaHbl WWHX YaHap, 3pd
XY4/3p4MM, TEBLUWH, ydpax atoyn, GOXvpAnbIH 3X YYCB3P, YPramxidx xyrauaa,
T3AMPUAH HENeBNNUAH BYCYYANAH XM 3aarvAr TOrTOOX YHINCOH balrHa.
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XepcHun  (DMONOTUIH)  HEXeH CIPraaNT  XMWXT3M  X0nbooTo  acyyasibir
WANABIPNIXMAH Ty XOPCHUM  3y3aaHblr  TOTTOOCOH, CIBCMAP  XyphacHbI
arpoOXMMUIH Cypanraa fBYYNCaH, Xyynax XepCHWM YynyyaruH XopT YaHapbiH
TOBLUMH/33p3rnanunr - TamnbapnacaH, ypramiblH  OypXx3BY  yycaX  OONOMXMMAT
CyZamk TOLOPXOMNCOH OaiHa. Ta3pblH X3BAUIM Xamraanax, XypasnaH Oyn opyHbIr
DOXMPAOX00C YPbAUMAAH COPIUMNIX apra XIMX33 aBax 03 XOPCHUI HOXBH CIPIINT
XWX Tanaap 36BIBMX 6rex X3aparmau.

5.5. TMAPOreonorninH, NHXeHep-reonorniH, reoKpUONorMnH, Yyn-reonoruntH
OonoH OanranunH Oycaz HeXUenunr HapuvBYnaH Cyafax Hb Opmbir onbopnox
Tecen OONOBCpyynaxagd wWaapanarata m3p33n13n1 Oonox oM.  OnbopnonTtbiH
rMAPOreonory, NHXeHep-reonorninH 6onoH banranuiH Bycag Hexuenyya He Mall
HUWAM3A, TyCranuncaH axnyyablr XWX Luaapanaratan TOXMONZONA CyhanraaHsl
AKNYYABIH X3MX33, MYMUSTIIX Xyralaa, XypMbIr ra3pbiH X3BAWIT alimrnary 6onoH
TOCNWIAH (aXun TyALSTIX rp33T) banryynnaryyatan 3eBWMILeH TOXMPOLOHO.

5.6. LLUWH33p TOITOOCOH OPAbIH XyBbA, AWWIT ManTManbiH  XypuMTian
VNPYYN3rA33ryMX3CryAr 3aaBan TOrTOOX Waapanaratav bereef sHA YNABIPA3NMMH
OOMOH MPr3HWM  30puynantTanl opoH cyyu, Oapwnra Ganryynamx 6apux,
YWNOBIPUMH xasrhan 6a X00CoH YynyynriH oBoonro Gamryymk 6onox iom. OpoH
HyTarT GapunrbiH Matepuan Oavraa 3caxmnr cyanax bereeq cyfanraa sByynx oym
OPAbIH XyyNax XepcHUA Yynyynrunr 6apuareiH MaTepyanaap awmnrnax 0onoMXummnr
CyLanHa.

5.7. OpabiH XyBbf, OanranuiiH xuin (MeTaH, Xyx3pT ycTepery r.M.) aryyncaH
XypAac TOrTOOrACOH TOXMONAONA TanOavH X3MX33HA OONOH TYHA Hb YI XWUIAH
Havipnara OONOH aryynrbiH 6epYNenTUAH 3y TOTTAbIF CyASlax X3P3rTan.

5.8. XYHVM 3pyyl M3HO3L HOMeenex Xy4mH 3yWMAyyAUUr TOTTOOX X3P3rTau
(YyLUMHBI 3MP3M YYC3X atoyn, eHAep Laupar UA3BXKMAT, FeOTEPMUH HEXLON I.M.).

5.9. bycag awmrT ManTMan: opfblH aryynary Yynyynart O0noH xy4aac Xypaact
Oyca TOpNUIAH AW MANTManbIH Oue flaacaH XypUMTAan TOrToorACOH TOXMONAONT
T3AMPUNH YINABIPNNNAH a4 XONOOrANbIM TOLOPXOWOX CyAanraaHbl axmn XuUnx
Oa MeH X3p3rnax 00NoMXMT canbapyyabir TOLOPXOMNCOH DaliHa.

3ypraa. OpablH HeeLMIH TooL0onoNn 6a GasNruiH YHINr33

6.1. JInTn, Ue3VVH OpayyLblH HeeuMnr TOOLOOMX, aHrnan Xunxgss Yyn
yypxavH cangpiH 2015 oHbl 9 ayr3p capbiH 11-HUK egpunH 203 gyraap Tylwaanaap
OatnargcaH “Awnrt ManTMmanbiH Gasnar, opfiblH HEBUWMWH aHrunan, 3aaBap”-biH
Laryy XUnH3.

6.2. OpLblH HEBLWAT HeeLWH X3CIMWAYYA33p aHrMnaH Toouoonox Oereef
X3CATWAUNH XYOPUNAH HeeL, Hb MP33ayMH onbopnox YymbiH YANABIPUAH XUINIAH
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XY4MH Yagnaac Mxrynm OarHa. Heel, TOOLOONCOH OMOKYyAblH XyOpUAH OuneTyya
fapaax bananaap ToLopPXONIoraoHO.

VXXnn TeBLUHWWA XaWryynblH axmnaap HeeUWMH X3MX33, XYAPWUAH YaHapblH
Y3YYI3ATYYAUNT TOAOPXOMCOH

AN TEONOTNAH TOTTOLITOW, XYAPUAH OMeTyyauMnH 3y3aaH Oa potoon OyTaU,
3PACUNH Hampnara, XyAPUAH TEXHOMOMMIH LWMHX YaHap OONOH YaHapbiH YHACIH
V3YYTNTYYA Hb a[IMNaBTap, 3CB3N eepunent Oaratan Oaix.

HeeunnH xacarwmng xamaapy Oyn xyopuvnH oveTyyaunH GanpnanbiH dneMeHT
TOrTBOPTON, CTPYKTYPbIH TOLOPXOW H3I 3neMeHT3 OarplucaH (atvpaaHsl Xuryyp,
aTMpaaHbl TYMK33 X3C3rT, TacpanTaT xarapnyyhaap Xxs3raapnaracaH TeKTOHMKUIH
6nok)

OnbopnonTbiH YyN-TEXHUKUIAH HEXLON Hb ePeHXMNAee aaun banx.

HeeUnH X3CarunuimH Xa3raapnantbir, XYAPWUAH OVeTYYAWMMH YHambIH Aaryyx
YYNIbIH ManTanTblH TOPU30OHTYYA3ap 3CB3M1 LOOHOTOOP, HeeLUWWr awurnantaHg
631TrX A3C fapaannbir XapranaH TOrTOoHO.

HeeUWnH X3Carwmng, XyapuiH OuneT, yMnasapnafuiH (TeXHONOMMInH) Tepnyya
0a XyOpWAH COPTYYObIH TapXanTblH XM 3aarviir TOrTooX (reOMETPXUAT XWIX)
Bonomry 0on T3AM3PUMH YHINM3I CTaTUCTUK apraap XM OOMHO.

6.3. HeeLmnr TooL00M0XA00 NUTUIH 0a Lie3VNH XYAPWUAH OpAYYAbIH OHLIOMIAT
TyCracaH HIM3NT HOXUBMMWT Xapran3aH y3H3. YyHA:

batTam (A) 33p3MM3NUNH HEBLMIAT 36BX6H NUTUIAH XyApPWIAr onbopnox Oyn
OPAOA ALUMINANTbIH Xanryyn OonoH yynbiH O31T3N ManTanTyyablH erernen A33p
YHOSCI3H TOOLOONHO. DHL, Heel, aHrMnax LWaapanarbir XauryynblH 33praspas
XaHracaH, O3nTraracaH 3cBan onbopnoxon 6313H BONCOH X3CArWNYYAWAH Heel,
OpHo.

Booutont (B) 33p3rManunH HEeUMIr XalryynblH aXmblH Yp AYHM3P NUTUAH
XYAPUAH OpAblH 36BXeH Il BynarT xaMaapax OpAod TOOLOOSHO. DH3 33p3rnang
OOAMTOM 33prUH HeeL, aHrMnax LWaapanarbir XauryynbiH 33prspas xaHracaH,
XYOPUAH OMETYYONAH anb HIM X3C3r, 3CB3N OPAbIH HAPUMBYNAH XaUryyn XMArOCIH
X3CTYYO3L ANracaH HeeL, xamaapHa.

BoauTon (B) 33p3rnanuinH HEeeLMIH Xyp33r XanryynbiH Mantantyyaaap (mantant,
LLOOHOTOOpP), 3KCTPANonAL, XUINryMrasp xs3raapnaHa. boauton (B) 33parmanuitH
HEBUMH XYP33r XYOPWMH YaHap 6a XyOopuWH OWEeTYYAUWH TeONorvnH YHACH
V3YVIATYVAUUT Teneemx Yadax XaHrantTarl X3MXK33HWA M3A33M3M4 YHOICI3H
TOLOPXOVNCOH DarHa. DH3 33P3rM3NMNH HeeLe XaMaapax X3CArWAnAH XYP33HL
YANABIPNNAMMH XYAPUMH YaHap 0a TOO X3MX33HA reoMeTp 3arBapuynan Xumnx
BONOMXTYI TOXMONAONA CTaTUCTUK apraap YHIMK OosHo.
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OpooL XYLSPXVNTUMH WTIIALYYP alMIaH XYAPWUAH X3MX33T Hb TOFTOOCOH
ToXnongons 6oamTon (B) HeeumitH 33parnang xaMaapax 051oKyyabIH XYA3IPXKUTUH
UTFMALYYP Hb OPAbIH AyHAAX YTraac A33ryyp, Xy4p33p xaHacaH OananbiH eepunent
Hb TanbanH X3MX33HA OONOH ryHUM Aaryy TOrTOOrACOH, XXMLUMMAH LWaapanara
XaHrax XyapurH X3CryyAMWH OPOH 3aiH GampLUnbiH 3y TOrTon, X3n63p, oHuor
X3MX33HYYA Hb TAM3PUIAT COHIOH 0NOOP/IOX apraap raprax aBax OONOMXUAT Hb
YHIMK B0MOX X3MX33HA CyAnarfcaH Xacryyanmr xampyymx 6oHo.

Onbopnox Oyn ue3niH opayyaan Gogmton (B) 33p3rmanuniiH Heeumnr 3H3
33P3MN3NMAH Heel, aHrunax LWaapanarbiH Aaryy HIM3AT Xauryyn, alurnantbiH
Xauryyn OONoH yynblH G3NTHN ManTanTyyabiH M3A331133p TOOLLOOSHO.

BonomxTon (C) 33p3rnanninH HEBLWIT 3H3 33P3MN3NMH HEBLMIH Waapanarsir
XaHrax X3MX33HA TOPbIH HArTPanTal X3carT  ToouoonHo.  bonomkron  (C)
33P3rN3N133p HeeL, TOOLOOMK Oy X3CTUMH M3A3NNUAH HanaBapTan Oavpan Hb
OPZAbIH HAPUIBYNAH XaWTyyN XMUMACIH X3CTUAH aXITbiH VP AYHM33p 3CB3M alnriax
Oyn opablH onbopPnoNThIH M3A3NNM33p OaTanraaxcaH OavHa. Maw HUAAM3N
TOTTOUTON OPAbIH XYAPUMH OMEeTyya3A reoMeTp 3arapynan Xuix OOoNoMXryw
TOXMONAONM, HEBLMH ONOKOA YNABIPMINNAH XYAPUAH DONOH HeeUMH YaHap,
TOO X3MX33r CTATUCTVK apraap YH3mK 00nHO. YYHWMr XWMAXO33 OpAbliH [0TOOA
OyTUMIAH (TOrTUBIH) YHACSH OHUJOrYYAbIH Cydanraaraap >KMWIWAH Luaapanara
XaHrax XyZIPXUATTIN X3CTYYAUWH TapXanTblH 3yM TOrTON 0a XyAp33p XaHacaH
GananbIr xapransaH y3caH OavHa.

BonomxTon (C) 33p3rMafMNH  HEBLUMIAH XYP33r XaWuryynbiH ManTanTyyaaap
Xf3raapnax 0a TOM X3MX33T31, TacpanTryin (TOrTBOPTOM) YPrIMKUACIH XYAPUIAH
OVeTYyOdL XYLPUMH YaHap, XYApPWUAH OveTyyauWH 3y3aaH Ga Xx3nb3p AypCuiH
OHLTOTYY/bIT Xapra3aH reoflorMiiH XyBbJ, YHAICT3MACIH Xi3raapTal 3KCTpanonsubiH
Lyramaap Xyp33/mx 0onHo.

Wnpyyncan (P,) Gasnruin yHanrssr Tofopxov XyApuiiH BreTyyasa TooLoonox
(XyBpWiH  OWeTyyoLMMH TreoMeTp 3arsapynan Xunmx OOMOMXIyM Toxvongong
HIMAC3H XYPI3HUM XWN 3aar [OTOp CTaTUCTWIK apraap YHamx bonHo) Gereep
XYAPUAH OMETYYANAH XA 33ar Hb reosiorniiH BooH reodusnKUAH Cyfanraaraap
TOLOPXOVNOTACOH, YANABIPMNMAH  Xymdp (XYAPUIAH OMET) LLOOHOMT OrTNormox
PaTanraaxcaH banx, 3¢san boamTon (B) 6a bonomxTon (C ) HEeBLMIH X 3aaraac
yHan 0a CyHanblH JaryyA Hb 3KCTPAnoAsuUblH apraap HeeLWWH Xyp3ar TaTaxaj
reo@U3NKUNH Cyaanraa, reoforn-cTpykTypblH Gangan, xyopuiH OueTyyaunH
3y3aaHbl ©6PYNeNTUH CyAanraap, T3AM3PT aryynaraax autu, LesniH aryyara Hb
raHL Har ortionyynaap batanraaxcaH xyApuinH OveTyyass TOOLOOSHO.

6.4. OpLblH reonorMnuH Heeuen TYyNryypnaH opabir 0n0OopnoxX TeXHUK-34MNH
3aCrUH yHE3CN (TI3Y)-uir GonoBcpyynHa. TI3Y-33p yypxanlH xypa3 xs3raapT
xamaapy baunraa reonorMnH HeewLeec XULIMIUAH Waapafara XaHraxryn xyLpuiH
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X3C3r, 0NOOPNONTbIH YeUnH Xasraan, GoXMpAON TOOLUCOH X3CTUMI Xacaad Ynadx
Oy XaCrmnr yNABIPANUNAH Heelep XxaMaapyynax Oereepf TyyHWUWAr OaTnargca
(A") 6a maragnacaH (B') 33parnang aHrunaxgaa “MoHron YNcbiH alnrm ManTtMasbiH
Gasnar, opablH HEBUMMH aHrMnan, 3aaBap”-T TycracaH Waapanarbir GapumTnaH
XUNH3.

batnaracaH (A') YANABIPMAAWMAH HEeL. XaWryynbiH axmnaap TOrTOOrACOH
battam (A), GoauTon (B) 33p3rManWiiH TeonorviH HeeLem TynryypnaH YymbiH
YANABIPUMH TEXHMIK, TEXHONOMMNH COHIOMT, TOOL0O, XYLPWWH TeXHOMOTUMH LLINHX
YaHapbIr YWUAABIPANAH TEXHONOTNIH TYPLUMATBIH TYBWMHA CYANaH, UHXEeHepUnH
WWAA3N, Ganranb OpYMH, XeOenMepurH aloynry danaan, 3pyyn axyw, 3px 3yw,
XYHUM Heel, yaupanara 30x1MoH Ganryynant, 034 OyTau xaHramx, HUMMaM, axym
YVNUMAM?, 3AUNAH 3aCTUAH VP alrMH TOOLL0O, DONOH XONOOrAOX XY4MH 3yMAUNAT
HapWBYNaH TOOLICOH “AWMIT ManTManblH OPAbIM alWWIMax TeXHVK, SAWAH 3aCrnH
YHI3CN3n"-33p TOrTOOCOH DarHa.

MaragnacaH (B') yWnmBIpmanuiH Heew. XaWryynbiH axrnaap TOTTOOMACOH
6opwvton (B), Gonomxron (C) 33p3rnanminH reonorniH HeeLUses TyaryypnaH yynbiH
YVNABIPUAH TEXHUK, TEXHONOTUIH COHIONT, TOOL0O, XYAPUAH TEXHONOMUIH LLIKHX
YaHapbIr YUNABIPASINAH TEXHONOMH TYPLUMATBIH TYBLUMHL CYLNaH, NHXEeHepuiH
WWAa3n, Ganranb OpYMH, XedenMepurH aloynry banaan, 3pyyn axym, 3px 3yw,
XYHWI Heel, yovpanara 30XMoH banryynant, a3a OyTau XaHraMx, HUAMM, axywn
YWNYMAM?, 3AUAH 3aCTUAH VP alrMH TOOL0O, DONOH XONOOrAOX XY4MH 3yMAUNT
HapWUIMBYIAH TOOLCOH “ALINIT ManTManblH OPAbIF AlWWIAX TeXHWK, SAUNH 3aCTUH
YHI3CN3N"-33p TOrTOOCOH DaviHa.

6.5. Li-Cs-WUAH NerMaTUTUH OpAblH HEBLMIT NerMaTUTUAH OUETUINH reoNormnH
XWN33p TOOLOOSHO.

6.6. HeeLMIr xanryyn XUnracsH 33prasp Hb 0nbopnonTsiH apraap (Mn yypxan,
X3BT33 aM, WAXT), XYAPUAH YNABIPN3NMIAH (TEXHONOMMIAH) Tepen ba copTyyaaap,
HEOOLWIH 3AMAH 3aCTUIAH a4 XONBOrANo0P Hb aHrNaH TOOLIOOSHO.

6.7. AWWIT ManTManblH Heeuuir, HeeuunH 33parmang (A, B, C) aHrvnaxgaa
He6L, TOOL,0OCOH YHACIH Y3YYNINTYYANAT TOLOPXONICOH HapuUBYNan, HaaBapTan
6ananbiH TOOH OONOH MaragnanbiH OONOMXKMT YHIAM3M HIMINT Y3yynanT OONroH
awmrnax 0onHo. XyLpUWH YANABIPMNUIAH AH3 OYpUrH Tepnyya 6a copTyyabiH
XapbLaar T3AM3PUMAH Xyp33, XMN 3aaraap TOrtoox OGonomxryn 6on cTatmcTuk
apraap yHanrs3 erxe.

XVAPWUIH HEBLMIr xyypar Xyap33p TOOL0ONoX 6a YANMUMATUNH Y3YYA3NTUIAr
TOFTOOCOH DaWHa. Ynir nux aryynaar HyX CyBIpX3r XYAPVNH HOOUMAT MEH YNAIT3N
XYZP33p TOOLOOMHO.

6.8. Ynamxnant apraap (reonorvinH OMOK, reonoruiH 3yCNT I.M.) HeeLir
TOOLLOOMIOXA00 NINTK, Le3NIH X3T eHep aryynratan copbLyyasir Tortoox bereep
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3Ar3p aryynryyablH xauryynsiH ortnon 6a HeeumH ONOKWAH OyHAaX aryynraf
Y3YyIx Oalraa Heneeneng AyH LUMHXWAMS XWX, Waapanaratai TOXMONAONL
T3AM3PUAH HENEBNNMNT XA3raapnaHa. XaT eHaep aryynratam, XaT 3y3aaH XyapunH
OVIETUIH X3CTyYaMMT BVe faacaH HEeBLUMIH X3CITWWAL ANrax, HapUABYNAH Xanryyn
XWX Hb OHOBYTOMW.

Onbopnox Gairaa opayyaas X3T eHAep aryynrsiH TyBLWH OONOH TArIPUIMH
YTTbIr CONMX aPrbir TOLOPXOMIOXA00 XalryybliH 60NI0H 0100PNONTLIH 8reranyyaniH
XapblyyncaH yp AYHTYYOMAM awurnax OonHo (fnaHrysa nuTi, Ue3WAH XyBbl
aryynriH OYNryyas3p copbLyyablH TAPXaNnTbliH ©6PUNeNTUAH OHLIOTVIAT HATTPYYCaH
TOPbIH VP [YHT3M XapbLlyynax).

6.9. Onbopnox Oarraa opablH XYOPUAT XBpC XYYNanT XMAC3H, onbopnoxom
03n3H OONCOH, O3NTrArACAH, YYNbIH YHACOH OONOH 03NTraN ManTanTyyn Aaxb
XamraananTbiH Tynryyp GarabiH Ly VAACH HEeUWAr CydanraaHbl TyBLIHI3C Hb
LanTraanaH HeeuUNnH 33p3rNang aHrmK, TOOLOONNBIN XUMH3.

6.10. TOM X3MX33HWW yCaH CaHryyd, rofl MepHyyA, XYH aMblH OpLUMH cyygar
raspyyn, Oapunra OGawryynamxyyn, XAA-H oObekTyyd,Tycra xamraanantran
raspyya, OavranuiH, TyyxunH 0a COENbIH AypCranTt raspyyablH XamraananTbiH
Oycyyaan Garraa xyapunH Heeunir GaTancaH XULWMMAH aaryy Toouoonx basnart
XaMpyynHa.

6.11. Onbopnox Ganraa opAbiH XyBb[, 6MHE Hb OYPTIArAC3H Heeummnr BypsH
0nbopnox Harraa ICIKMAT XiHaX BONOH LWNHI3P TOOLLOONCOH HEBLMIAH YHIMLLAVIAT
XYOPUAH  OMeTyyaMnH GanpwnbiH - Hexuen, x3nb3p Aypc, 3y3aaH, XyApuUnH
BreTyyamnH fotoon 6yTaU, awunrT BYPABIPUIAH aryyarbir xanryynbiH GONoH Heell
0nOOPNONTbIH Yyen TOrTooraox Oanraa OavpanTtanm Hb TOFTCOH XYPMbIH daryy
XapbLyynanT XWX 33X 0arHa. XapblUyynant Xunx MaTepuanyydan [fapaax
ereranyya 6artcaH OanHa. YyHa:

OMHe Hb YncbiH DBM3-eep Xxanmanusrasx, OypTramkcaH Oa XxacanT XWMMCIH
HeeUMH X1n 3aaryyn (yyH4 onbopnocoH Oa xamraananTbiH Ly YAACH)

batnargaaryn xacarfcaH Heell
Heel, ecceH TanbanHyyabiH Xun 3aar

YNCbIiH HeeunH BanaHcag GypTraracaH HeeUMnH M3a33 (TyyHUIA 4OTOp eMHe
Hb DBM3-UIH OYPTrICIH HEBLMIH YNISIASM), HEOLUMIAH XN 3aaryyabir XxapyyncaH
Ganx Oa

XyApunH Onets3p OOMOH OpablH X3IMXIIHL, HEOUMIH 33p3rNan OypIsp XMMCIH
HEOUWNH X6AenreeHnn XYCHIIT

XYIAPUIH YaHapbIH y3yynanT Oyxnii onbopnocoH HeeLMnH Xyp33
[YMU3X Xanryynaap OYPTHIMKCIH HeeUUNH 6epynent
OnbopnonT GONOH T33BIPANTUIMH ABL, laXb Xasaraan
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ByT33rA3XyYHMI rapLy
Xyosp OonoBcpyynantbiH YeunH xaargan r.M. 6anHa.

XapbLyynanTbiH yp LYHIYYAWUAT OPAbIH YYN-reoNorMinH HeXLenyyannH Tanaapx
OMATONTbIH B8PYNeNTUAH XaMT rpadyikaap xapyyncaH banHa.

X3pB33 XaWryynslH M3A33MMYY4 Hb onbopnontoop byxanass batnargax canearn,
3CB3M rapcaH bGara XaMX33HWUM 36pyy Hb YYNbIH YUNABIPUIAH TEXHWUK-3AMAH 3aCrNAH
V3YY13NT34  Heneenexeepry ©on  xamryyn ©0a  alwWMrnanTbiH - M3A33A0YYANNH
XapbLyynanTaZ reoforv-MapkwenaepuinH TOOLOOHbI VP AYHI alMriax OGosHO.

OpIblH X3MX33HA, raspblH X3BAWUM AWMMNATYWMAH 33X Oanraaraap, 3px
Oyxui banryynnaraap GatnarfcaH Heel, 3CB3N XYAPWMH YaHap Hb ONGOPMONTbIH
aBUan GaTnargaxry TOXMONAONI 6MHe Hb TOFTOOCOH Y3YynanTyya OonoH Heelen
e6pYNenT opyynax LWaapanarata Oon TyMUddX Xawryyn OONOH aluMrnanTbiH
XaWryynblH Yp AYHM3P HOOUMAH TOOLOOAbIM AaXMH XWX, 3A33P axyyablH yp
LAYHTVH YHIMLWINAT YHIMH3.

XapbLyynantbiH yp AyHr3p DBM3-1iAH xypraap X3n3nuk OypTryyncaH HeeumninH
TOOLIOOHbI Y3YYN3ATYYAMIAH eepunent (HeeL, ToOLCOH Tanbal, XyapuinH bnetyyaniH
3y3aaH, XYBIPXMATUAH UTIIALYYP, awurT OYpABIPUIAH aryynra, 33n3XYYHUA XWH
r.M.), Heel 0a XYApWIAH YaHap Hb TYAU33X Xawuryyn GonoH onbopnonTbiH AyHA
66p4NeraAceH XaMX33r TOITOOX, 66pYNeNT rapcaH LWantraaHbir Tannbapnana.

6.12. HeeuunH TOOLOONONA TreoCTaTUCTVK 3arBapyianbiH  aprbir - (awurt
OYPABIPUIAH aryynra, XyAPWAH OFTNONYYAbIH 3y3aaH, METPOMPOLEHT, OPOH 3alH
TapXanTbir CyAnax, VH3M3X, rapax anfaaHbl X3n03M30MAT TOTOOXOA) ©preH
X3p3rnax OanHa.

FeoCTaTUCTVK  apradnanbir  X3p3rM3CHI3P  XauryynbiH  aHXgardy  M3A337IUMAH
TOO X3MX33, YaHap, Xawryyn XWArAC3H TyXavH OpAblH TeONOrMH TOTLbIH
OHLOIT TOXMPYYyNaH (HeeUMH TOOLOONbIH X3IMXKWUIAXYYH Oa y3yynanTyyaniH
TapXanTblH 3yW TOITOM, YMr XaHanara 6a aHW30TPOMbIH LUMHX, CTPYKTYPbIH XWN
33arunH Heneenen, TyPLUMATLIH BapyOrpamMMyyablH YaHap 6a CTPyKTyp, XaunTbiH
SMNUNCOMIBIH XAMXUTAIXYYHYYA M.M.) aHXAardy ereranyyass AyH LWMHXMS XUNX
3arBapynanbir OHOBYTOW XMNX3A VP AYH CanTan banpaar. FeoctaTucTvk apraap Heel
TOOLL00MIOXOZ, XaryyblH OrTAONYYAbIH TOO X3MX33 0a HATpan Hb UHTEPMOAALNAH
OHOBYTOW TAMLIWTIAN 30XMOXO[ XaHranTTal XaMK33HL, (XOEp X3MXKIICT 3arBapynang
X3A3H apBaac LeeHTY XaWryynbiH OrTAONYYA, TyPBaH X3MX33CT-X343H 3yYH A33X)
Ganx Waapanarsir ron wanryyp donrogor. HeeuwmnH yHACH ereranyyaninH opoH
3aH ©epYNeNT, XyBbCaMTral WMHXNNT OPAbIH HAPUMBYMAH CydancaH X3Cryyasm
XUMX3[, TOXMPOMXKTOW.

BapviorpaMMbIH  TOOLLOOT  XYAPWUWH OWMETUIATr OYpaH HIBTIPCIH  OFTIONOO0P
(cymnbiH Tepena), YHACIH COpbLOOP, COPbUbIH YPT Hb W YYpXaH Mepreuruin
OHIPUIH X3MX33r33p (LUTOKBEPK, MaLll 3y3aaH, TOM X3MX33HW 3pA3ICKC3H bycan),
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X3PB33 XYAIPXMNTUIH DOCO0 8OPUNeNTUIT Cyanax 0onoMXryin 6on CopbLIONTbIH
VHTepBanyyaaap rymusTraHa.

OpAblH HEBLIMIAT Te0CTAaTUCTMK apraap TOOLIOOMIOX 3arBapbIr Oanryynaxaaa Harx
X3C3rwnniH (MyKpo 610K) Bara xaMxa3r Tenesnex Oaviraa 0100PIOX TEXHONOMIAH
Baix 6onox Bara XaMx33r3p, XaMrUAH UX XIMXKIIM XaWryyrblH TOPbIH HAMTPanbIr
xapran3aH (H3rk OMOKMIH X3MXK33 Hb XalryymblH TOPbIH AyHAAX HArTpanbiH 1/4
6a 1/8-33¢ bararyn baiixaap) COHrox Hb OHOBYTOW. HEBLMIH TOOLOONbIH Yp AYHT
Aapaax 2 b6amanaap y3yymk 6onHo. YyHa:

T3HLYY X3MX33T31, alunXaH TOPAONTOM OROKYYAbIr TOOLOONOXA00 OYX HIMK
Gnokyyaaap KpurvHIMnH AUCNEPCUAH YTTbIH XaMT TOOLOOMbIH X3MXKXUIAIXYYHWN
XYCH3IT 30XMOHO.

©epuH C3H reoMeTPUH AYPC YYCrIC3H reonorMnH TOMOOXOH OnokyyablH
TOOLOOr XMMXA33 ONoK Oypurr OpoH 3aia XonboX, HeneennuiH Oy OPCOH
COpbLYYAbIH XarcaanTbir XMACIH BalrHa.

Byx TOOH M3m3anmmnr (CopbUMONTBIH M3[33M13/1, COPblbIH OOMOH XyAPUMH
OrTNONyyAblH  ConBUUNYYA,  CTPYKTYPbIH/OYTUMAH  BapuorpamMMyyabiH — AyH
LIMHXWAM3) XAHANT XMAX OOMOMXTON, XaMIMIAH SHIUIAH X3103p33p OOMOH Tyrsman
X3parnaraasr nporpammaap (Kuwss He: MS Excell, Access, Surpac, Micromine,
LeapFrog r.M.) OypayyncaH OaiHa. Tarlw X3MUAH ©epynenTuiH 3areapyymd, Ynr-
xaHanaryyn (TpeHn) Oa Bapuorpammyyn MeH Oycaf y3yynanTyya Hb reomeTp
AYPCN3133p OONOH aHaNUTUK X3n03p33p TaHWUALYyNaraaHa.

HeeuWnH TOOLOOMbIH reoCTaTUCTUK apra Hb HEOLWWH X3CIrWNNG, XYAPUNH
OreTyya3a OONOH OpAbIH X3IMXIIHL X3T eHAep aryynratan CopbLbIH Heneennmmr
Byypyynax OHUrov apra Xxaparnanrynrasp AyHOaX aryyarsir XamriiiH OHOBYTOMIOOP
TOrTOOX BOMOMXKTOM, MaLl HUMAM3N X3n63p Aypc 6a [oToon OYT3UTIM XYLPUMH
OVeTUMH Xyp33, XMN 3aarvnr TOrTOOXOL rapax angaar Oyypyyngar, opabiH
oNOOPNONTBIH TEXHOMOTMIAT OHOBYTOM COHroX ©OOMOMX Onrogor. leocTaTMcTUK
apraap TOOLOONICOH HeeLMWr 3H> apraap wanrax 6onomxTon Oarx 0a oppblH
reonorMiH TOrTUBIH OHLOMT 3axvparacaH OavHa. Oppbir Teneenex YafBapTan
X3CTYYO34 reocTaTUCTVK apraap TOOLOONCOH Heell, 0a TyYHWI YH3AM3r ynamxnant
apraap HeeUMIH TOOLLOOMON XUMXK, VP AYHT3M XapbLyyncaH AyrHaNT XMUCH BanHa.

6.13. HeeuunH TOOLOOMMbLIT KOMMbIOTEPLIH MPOrPaMMyyA aluWriaH XMXO33
aHxgard ereranyya (XamryynbliH MantantyyfablH COnouuayym, WHKIMHOMETPUIAH
ereranyya, MMToNorn-cTpatTUrpatniiH XU 3aar, Xyp3sHWUM TISMASM3, COPbLIONTbIH
VP AYH T.M.), 3aBCPbIH TOOLLOOHYYA, Oa BanryynantbiH yp AyHryyA (KUWMMAH garyy
ANracaH XyApWWH OrTAONYYAbIH Xarcaant, YANABIPAIAMNH XYAPUWH XA 3aarnmr
OyynracaH reonormMnH 3ycanTyya 6a nnaH 3ypryya, X3BT33 O6a 00COO XaBTrak Aax
XYAPUNH OMETYYAMIH NPoeKLyYh, HeeUMiH 6ok, Meperuer 6onoH 3ycanTyyaniH
TOOLLOOHbI X3MXMIAIXYYH, Y3YYNINTYYANAH Xarcaant) Hb HEBLWAH TOOLOOHbI Yp
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OVHT YHWWX, LWanrax, 3acBap XWX OONOMXWWT XaHracaH 0OavHa. byx Gapumt
Buryryyn 6oNoH KOMNbIOTEPOOP XMIC3H rpadwik, 3ypryya Hb 3H3 TOPAUMH OapuMmT,
Ouyryyosa (HeeUMH TarnaH 30XvoX, OWMYMX3A) TaBbhar OyTau, OypaNmsXyyH,
X3Nn03p .M. LWaapanaryyasir xaHracaH GanHa.

6.14. [arangax awwrt mantman OonoH awwurt OypaBIpyYAUAH HEeeUMnH
TOOLLOONNbIF TOFTOOCOH XYPMbIH Aaryy XwnH3. YyHa OXY-blH “Pekomenpaums
MO KOMMMEKCHOMY M3Yy4YeHMIO MEeCTOPOXAEHWM W MOACYETY 3anacoB MOMYTHbIX
none3HbIX MCKoMaembix v KomrnoHeHToB, 2007"-nir GapumMTanx 0onHo.

6.15. HeeuunH Toouo0NON OYXMA TanmnaHr MoHron YnceiH Yyn yypxaw, XyHA
ymnaBapunH camabiH 2018 oHbl A/20 Tywaanaap Oatnaracad “Almrm manTtman
3P3X, XaWx, alWurnax ymn axunnaraaHsl Xypam”-biH garyy 03anTtrax, dbM3-uiH
Xypnaap X3M31LyyIH3.

Honoo. OpablH cyanaracaH Gangan

7.1. Yyn yypxanH cangbid 2015 oHbl 9 ayrasp capblH 11-Hun egpunk 203 gyraap
Tywaanaap 6atnaracaH “Awurt ManTManbiH Oasnar, opfblH HEeUWMH aHrunan,
3aaBap”-biH Aaryy opg (TYYHWA X3Cryya)-bir Cydanraa XWWArACOH TYBLUHEepP Hb
YHIMM3 XMAMOCOH, Xalryyn XMArACaH CH OYAryyasa xamaapyynx bonox bereef
yr XaBcpanTag 3pan 6a xanryynaap TooLoomnox Heell, 6a OasnarT TaBux LWaapanarsir
33acaH banHa.

YH3Mr33 ereraceH opAabiH CyAaanraaHbl TOBLUVMHI OPAOA XaWryymblH axnbir
YPIIMKAYYMAX LWaapanara banraa 3Cax3sp, Xauryyn XMNAracoH opabiH Cyaanraabi
TEBLUHMIAT OpAbIH onbopnonTtod 63nTr3raAc3H 6ananaap Hb YHIMHI.

7.2. JIWTN, LE3VNAH Xauryyn XWWUrAC3H 3CB3N VHINIMACOH OpAblH  XYBbl
YVNABIPAIAMMH YH3 L3H3, XaWryynbiH Ye LIaTHbl aXNyyablr ABYynax Hb 30XMCTOM
3CIXMIAT TOLOPXOMCOH, OPAblH €PeHXMIM X3MXK33I TOrTOOCOH, Xauryyn OonoH
onOOpNoNT ABYyNax YHAICA3NTIA XaMIUMMH X3TWWH TeneB CaWTal X3Cryyaunr
anracaH banHa.

LLIMH33p HI3MAC3H OPAbIH YHINM3SHWUA aXNbIr YP AYHIUAH TavnaHg TexXHWK-
SOMWH 3aCTUWH TOMCTOCOH YH3MM33HA, TyNryypnaH HeeLuMH TOOLOOHbI XULLMNAH
V3YYIATYYAUUT  TOFTOOX HEBLMIATr TOOLOOMOX, OasnruiH yHINr3 xuix  Oa
30r3p Hb OPAbIH X3MX33HA OONMOH XYAPWWH X3CryYO3[4 reonoru-3aunH 3acruiH
YPbAUMNCAH YHINM3 XMNX3A, XaHranTTam 0amx ectom.

YH31r33 XUArACSH opAbiH Baanruir (P,) 33parnanasp, 3apuM X3CrVH reonorniH
Heeumnr GonomxTton (C) 33p3rnang xamaapyysHa.

OpabiH onbopnonTblH apra, cuctemyya, onbopnonTbiH OONOMXKMT X3MXKIIHMN
Tanaapx TeCeeNMNT UKW TeCTaN Tecent, YHAICI3H TOMCroCoH bananaap, Tyyxui
AT Lory, Gananaap awwurnax, XyapunuH TeXHONOMMAH cydanraar nabopaTtopuiiH
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COpbLbIH CyAanraaHa YHAICIICH TOTTOOX, OYTIIrmdxyyHU OONOMXMT rapl, Oa
YaHap, ymnasap Oapbx Oawryynax 3apaan, OyTaarasxyyHUN eepuiiH epter OONoH
3AMVH 3aCTUnH Bycad y3YYNaNTYYAMUT WXWN TecTan TecnyyamnH Tenes banpang
YHISCN3H TOLOPXOWIK, HIMTMC3H TOOLOO XMIH3.

JINTW, UE3NWH XYOPWUAH OpAblH YWNABIPAAMMH a4y XONOOrAbiH YHINM33r
onbopnox Oyr yynbiH yMNaB3p OOMOH Xamryyn Xuirgdx Oanraa opayymbiH
VHIMM3HA, TYAryypnaH xapbUyynantbiH apraap XviH3. OphblH Ayypar [A3X ycaH
XaHraMXMMH BOMOMXKMT 3X YYCB3P [33p YHASCI3H axyWH OONOH YHAHbI YyCaH
XaHraMXWH acyyanbir ypbauvncaH Oamanaap TOLOPXOMNCoH GaiHa.

Opapir awmrnax sBUaL XypdnidH Oy OpYMHA, Y3YYNIdX Heneennuur cypanx,
GELGEY

XYAPUNH OVeTyyauiH Xan03p Aypc, XYApUWH OOOMCHIH Havpnara, XyapunH
BasixxyynanTblH TEXHONOTMMH CXEeMUIAT OONOBCPYYNax, YH3NMM3 XWUATACIH OpAbIH
(X3CTWH)  Xyapunr  JaxmH  OONoBCPyynax 33pruwr  TypLUMAT-YNABIPAIMIAH
onbopnont, GonoBcpyynantsiH (TYOB) axnaap HapurBYnaH cyaanx 6omHo.

TYOB-bIr rypBaac Uayyrym XunumH Typw, Yp AYHM3P Hb HEeLMWH TOOL0ONON
XUWX XaUryynbiH ye WaTHbl axJIblH XYP33HA, OPAbIH XYAPUMH OUETYYAMNH NX3HX
X3CTUNT TONeenex YaaBapTaln, XaMriH TYrasMan Oyioy epeHXMUN LKHX YaHapTaw
XYOPUAH OveT Oyxui XaCryya [O33p Yyn YypxawH XsHanTbiH Ganryynnarbix
3eBLIeepenTanreep aByynHa. TYOB-bH X3MX33 0a xyrauaar YNAcbiH 3KOMorw,
TEXHONOMN, LI®MUIH acyyaan xapuyLcaH MIpraxnniH XsaHanTslH Oanryynnaryyaran
TOXMPONLOX sBYYNHA. TYOB-bIr XWX 3anAWryv Waapanaratan Toxuongon oypa
TYYHU 30pUnro 6a WnaB3PN3X acyyanbir TOAOPXOMNCOH DalHa.

TYOB-bIr XyAPWUIAH OMETUH reonorvinH TOrTUbIH oHUor (gotoon OyTaL, Oa
Xan03p AYPCUH eepynent), onbopnonTbiH Yyn-reonoruiH 6a  yyn-TexHUKUAH
HexXLenyya, Xyapuir onbopnox 6a Gasxyynax TexHonorvinr (XyapuiH Ganranvint
Tepen 3yin 6a TeXHONOTMMH TePNYYA, TIAP XOOPOHAbIH Xapuiuaa) Toapyynax
30pUNroop ABYYNHA. XYOAPWMH OVETYYaNAT HIN33L ryH Dereep ypTTaniraap H33CoH
ManTanTyyLaap 34r33p acyyanyyobir WUXABIPAIHS.

Tom 0a Mall TOM X3MX33HMIA OpAbIr 333MWMUX Ved, VHACH (6Gonoscpyynax)
yvnaeap Gapuxaac emHe, GOMNOBCPYYNCaH TEXHONOMMAH CXEMUWT TypLUMX OONOH
DONOBCPOHIY DONrOX, CaMKPyynax 30PUAr00P KMXUM XIMXIIHUMA DasKyynax
ynnagapT TYOB-r XMnx Hb OHOBYTOW.

7.3. Xauryyn XwWraocdH opa Hb  TYYHUAT  onboprnox  ymnaBapuiH  T23Y
OONoBCpyyNaxad X3paruddTaK, XaHranTran M3a33130T31 6anx écton. YyHWA Tyng
yyNbIiH onbopnox ynnagap bapbx bawryynax Tecen 6onoBCpyynax, 3CB3N yAnABIPT
LIMH34N3N XUAX34, 30pUyNaH HEBUMNH YaHap, TOO X3MX33, XYAPUAH TEXHONOTMNH
WWHX YaHap, rMaporeoniornnH, yyn-TeXHUKUNH, 3KONOTMNH HOXLONYYANAT LOOHOT
BOMOH YynblH ManTanTyyaaap OYpaH XaMX33HA CydancaH banHa.
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Xanryyn XuniracaH opayya Hb CyfdanraaHbl TYBLUVHMIP fapaax Waapanaryyabir
XaHracaH 0anHa. YyHA:

OpfiblH reonorniH TOTTUbIH HUAAM3N OananbiH - OynarT TOXMPOX 33p3rnang
HEBLMIMH UX3HX XICTUIT Xamaapyynax TOOL00NoX DOMOMXUIAT XaHracaH banx;

AWM ManTManbiH YANABIPASAVAH TEPNYYA, XYAPUWH COOPTYYAbIH OOAMCHIH
HaMpnara, TEXHOMOTUWH LUMHX YaHAPYyAbIr HAPWMBYMAH CyAamX yp AYHA Hb
YANABIPN3AMMH a4 xonborgon Oyxui awunrt BypaBIpYYAMAT XK OYP3H, LOrLoop
Hb DONOBCPYYyNaH raprax aBaxX OHOBYTOW TEXHONOMMWT TENEBNOXef XaHrantTau
M3[33/131T31 OONCOH, YWMNABIPUIAH Xasrafbir almrnax 6onox canbap, Ynrnanumir
TOAOPXOWNOX, 3CB3N Xaaranax Oa Oynax XaMrvnH OHOBYTOM XyBWMNOAapyymbir
TOZOPXONNOX;

XYO3PTIN XaMmT opLuvk Oanraa Oycan awmrm mantManbid (Xyynax xypaac 6a
raspblH AOOPX YC I.M.), HOBLMWT XMULLMMIAH YHAC3H A33p re0NorvinH HeeLemd, 3CB3N
Gasnart XamaapyynaH TOOLOOMX, almrnax OONOMXUT YWUTMNWAT TOLOPXOWIX
DOMOX XaIMX3I3HA, XaHranTTay Cyfanx, YHINCH Oawx;

TMAporeonoru, MHXeHep-reonoru, reokpuonoru, Yyn-reoforuiiH, KOonornH
©onoH OanranuinH bycan HeXUBNYYAUNT HAPUIBYMAH CydancaH, MeH YynbiH aXbiH
atoynryn bampaan, bavranb OpYHbIF Xamraanax Xyynb TOrTOOMXYYAbIH Waapanarsir
TOOLOH Y33 0NOOPNONTLIH TeCen BONOBCPYYNax XaHranTTam XaMX33H[, HapUMBYaH
cypancaH bamx;

FeonornH TOrTOL, XYAPUAH OMETYYOMMH OanlpnanbiH Hexuern, x3nb3p aypc,
HEBLUMMH TOO XaMX33 6a YaHapbIH Tyxan M3A3NNUMAH YHIMLAWAT opabir OYp3H
TONOBK Yafax reonorvnH TOrTOUTOM X3CTYYA A33P HapUMBYUMICAH XM XUMX
OaTanraaxyyncaH Oavx 0a WM X3CTUAH X3MX33T TyxaH Toxwuonmon 6GonroHf
OPAbIH reONOrVIMH OHLIOr00C LWANTraafnaH TOLOPXOWACOH Dawx;

Opabir  0n1OOPNOCHOOP XYP33M3H Oy OpYMHA Y3yy/K 0Oonox Heneennmir
TOOLLOX, 3KONMOTWMAH Ceper yp AaraBpyyhblH TEBWHMAM Oyypyynax, ypbadunaH
Xamraanax Tafnaap 3eBNeMXYYAUNIT raprax;

HeeuMH TOOLOONONL  alMriax >KUWIMAH  y3YYI3ATYYAUUT  YHIMLUAH
Laapanara XxaHrax TeBWWHA, OPAbIH YANABIPMNIAH a4 Xonoorgon 6a MacluTadbir
TEXHUK-3AMNH 3aCTVMH TOOLLOOHBI YHAC3H [133p TOTOOCOH DaKx;

Xanryyn XMnCcaH opfiblH AH3 OYPUIH 33P3MM3NTIN HEBLIMIAH 30XMCTOM XapbLiaar
ras3pbiH X3BAMAT awwurnary 60n1oH 36M3-UIH WKMHX3341a, OU3HECUIH SPCAINMIH
TOBLUMH 33PrWIAT XapransaH TOrTOOHO.

P, 33p3rm3nniH Basnrvir BypsH BONMOH X3C3r4n3H onbopsox Toxvonaon oypa
IBM3-UIAH WNHX334ma (X0N00rA0X MIPIIXAMNH LUMHX3341A) OPAblH HEeLUIH
TOOLLOOMNbBIM YHASCI3H 36BR6OMX X3N103p33p WMMAB3P rapraHa. JH3 TOXMONLoNa
WWAABIPNIX XYYUH 3YANYYL Hb XYOPWUH OUETYYAUAH reONOrniiH TOITLbIH OHLLOT,
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XYAPUIAH OVeTUIH 3y3aaH Oa ToAMIPT aryynaraax Xya3pXUnTUnH TapXanTbiH WHX
YaHap, XaWryynbiH OONOMXWT anpaaHyyablH YH3INM3 (XalryynbiH apra, TeXHUK
X3P3rCaN, COPbLONT, LWMHXMTI T.M. Y3YY3NTIIP), MEH XM TeCTIM OpAyYAbIH
xanmryyn 6a onbopnonTbiH TypLUNarbIr Xapran3aH y33x SBAasn oM.

Xanryyn XWArAc3H OpmbIr 3HIXYY 36BAOMXK [3X 3YMIYYAUAr X3P3IrKYYICH
0a HeeUMIr Hb TOFTCOH XYPMbIH [aryy OypTryyncHUA Aapaa \AnoB3pnafniH
30puynantaap onbopnoxod O3NTHAMACIH MK Y3H3.

Hanm. Heeuunnr gaxuH TooL00/K, OYPTraIKYYNaX

8.1. HamanT reonorn-xanryynbiH GOMOH alWMIManTbiH aXbiH YP AYHA OPLAbIH
HEBLMAH 4YaHap 0a X3MX33, reonorv-3AMMH 3aCTUMH YHINM3HL, M3A3rAdXYWL
XIMXKIIHUIA B6pYNenT WN3PCIH TOXVMONAONL TyCra 3eBLUeepesn 333MWNMYUIAH
OONoOH TOPWMH 3axmpraa, MIPrXMAH XSHANTbIH GanryynnaryyabiH rapraca
CaHaaumnraap opfblH HEBUMIMH AAXMH TOOL0ONON 6a HeeLMAr JaxuH OypTryynax
AXJbIF TOFTCOH XXYPMbIH [aryy FyMLSTIOH3.

Tycrav 3eBLU6BPOS 333MWNMYUAH CaHaa4ymnraap, YANABIPUAH SOMNH 3aCTUNH
VP awrunr spc Oyypyynax [0OpX TOXMONANYYAAL HeeUWAr AaxviH TOOLOOSX,
BypTryyaH3. YyHA:

OMHe Hb OYPTrarACaH XYAPUAH HEBLMAH X3MX33 DONOH XYOPWUMH YaHap KX
XaMx33r33p (20% Oa TyyH33C Mx) Oyypy, Gatnarmaxryin Oarraa TOXMONAONA,

YMNABIPN3N 6epunH epTrMiH TEBLUHWMIAT Xafrancaap Oavixag OyT33radxyyHUM
yH3 BoamTon, mMaparaaxymL (20% 0Ga TYYHIIC MX) X3IMXKIIMIdP TOrTBOPTOM YHaX
Danraa TOXMONOONL;

DPLSC TYYXMI SAWAH YaHaPT TaBUrAaxX YANABIPASNNIAH Waapaiara eepyneraceH;

['yLU33X OONOH alNINANTbIH Xalryy, 0NOOPNOATLIH YA HEBLMIAH HUAT X3IMXK33,
xaccaH 6a xacaxag O3NMTr3C3H HeeLYAWAH XaMX33 DaTnarmaaryi, TeXHUK-30MnAH
3aCTUVH LanTraaHaap onbopnox 0onoMXryn OONCOH HEeBLMIH X3MX33 Hb YYbIH
YANOBIPUIMH DanaHcaac HEBLIMIAT Xacax XyPMbIH TyXal TOrTOOrACOH HOPMAaTBOOC
vx rapcaH (20%-1ac vx) 3can OyypcaH TOXMONAnyya,;

Tycran 3eBLESPON 333MIWMMYUIAH (YNCbIH) 3pX aLUWUT 36pYMrACeH, AnaHrysa
TaTBAP HOrAYyyNax Opioroo YHASCNIArYI OyypyynacaH rax 33par 4OOPX HeXLenyyada
TOPUIAH 3axmpraa OOMOH MIPrXIMAH XAHANTbIH OanryynnarbiH caHaadymnraap
HEBLMIT [aXWH TOOLLOOMX, AaXWH OYPTIYYAH3. YYHA!

Heel, eMHe Hb OYpPTIYYNCIH X3aMX33H3C 30% 0a TyYHIIC WX XIMXKIIM3P
HIM3IOCIH;

YPNABIPUMAH  OYTIIrIXYYHUM  O3NXMAH - 33X 393UMH  YHD  MII3MOIXYML
X3MX33r33p, TOrTBOPTON 6Cex Oawraa Toxvonaond (KUWrMnAr YHASCNAN TycracaH
YH33C 30% 0a TYYH33C MX X3IMXKIIIIP BCCOH);
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YWNABIPASANAH SAUAH 3aCTUAH Y3YYI3ATUNM 3PC CAVKPYYNax LUMHD TEXHUK,
TexHonory 6onoBCpyynaracaH 0a HIBTIPCIH TOXMONZONL,;

Xyoap 6a aryynard 4ynyynar 4OTOp OpAblH YHIAM3 XMIAX, YANOBIPNNNIAH TeCen
OonoBCpyynax yed TOOLOX VY333ryM aluwrT OypaBapyyd OONOH XOpT Xonblyyfd
WN3PC3H TOXMONANYYA, TYC TYC XaMaapHa.

Typ 3yypblH LlanTraaHaac YyCCH (reonoruiH, TEXHOMOMWWH, WAPOreonori
Oa yyn-TeXHUKMMH HeXLenmd XyHOP3NTan Oanpan yYYCCH, O3NXWMAH 3ax 33311
OYTIIrAIXYYHUA YHUAH TYP 3YYPbIH YHANT) YNABIPANNAH SAMAH 3aCTUIAH acyyanbIr
AWNMMaNTbIH XULWMAH MeXaHU3MbIH TyclaMxTanraap WMnaBIpnax Oereef 3H3
TOXMONZON HEBLMNT JaXMH TOOLOOMK, AaxmMH DYpPTryynax Waapanararyu.
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Apas. XaBcpantyya,
Xascpant 4.1.
NInTuiH XyapunH Gasxxyynant

TIMTUAH XYOPUIAH DaskyynanTblH CxeM Hb OOMOBCPYyynax YWNABIPT HapUiH
WWPX3TN3ATIN NINTUIH SpACMIAT hnoTalm 63 XOCONCOH cxem33p DonoBcpyynax ba
wyyn 6a 3prax droTaubr Xap3rn3aar.

Kunw3n63n Xvnn-cuti opablH XYAPUAT Wyya hroTalbiH cxem33p Oasxyynaar.
Xyoap Hb 12-20% cnopgymeH, 30-50% «kBapu, 20-40% x33punH xoHWw, 2%
FANTraHyyp aryynHa. IH3 CXeM33p X33PUNH XXOHLL OONOH ranTraHyypbIr rapraH aBHa.
Taspamp 0.3kr/T NaOH erpger, ypsan asax YaHg 1kr/T NaOH, yHACSH (notaung
200r/T onenHbl Xy4nn Oa Xeecpyynardunr H3MH3. LI3B3pNarasHA LWMHMH Wi,
KBeOpax, CyYHWUI Xy4un Ba xeecpyynardvnr erde. Xvnn-cutv opfblH CodyMeHb
noTaumM Hb 2 U3B3PN3M33T3M ABargAar, hnoTaupblH HAWT Xyrauaa 9 MUHYT.

YpBanxyyn Hb 90r/1 xeecpyynary, 0.25kr/T H,SO, dnoTtaublH XxaaranbiH
yycrant, 30r/T onerHbl Xy4UiTar XONUHO.

93-97% cnopymeHbl Gasskman 90.3% MeTann aBanTTal, rANTraHyypblH
basxman 50-90% metann aBant 90%, X33pUNH XOHLWHbI Basxkman 95% metann
aBant 88.5% 0OawiHa.

Sprax dnoTalplH cxem3sp YMapa KaponuHel KMHrC MayHTVUH opAblH CnofyMeHsl
xyapunr basskyyngar. Xyaapt 15-30% cnogymeH, 35-50% x33puiiH xoHLW, 20-25%
KBapl, 3-5% rantraHyyp, 5-7% O6ycan spacyya (bepunn, kaccuteput, KonymowuT,
rpaHaTt, TypManuH, MOHALUMT, MUPPOTUH, MUPUT T.M.) aryynaraaHa.
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XaBcpant 4.2.
XYApWIAr XYXpUNH Xy4naap 3aanax/6askyynax TeXHONOMMIAH CXem

| 3-5% Li, O BaskyyncaH xyoap ‘
T

| Oexkpunutauym T= 1000° C ‘
I

| XeprenT T=120°C xypTan ‘

| HyHTtarnanT, Gytnant ‘

93% H; S0, —————— |
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| Yycrax J
1
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WiynTryiikunt Caax+—— | [ *H:S0,
(xypumTnanaap)

| Xanaax (cyns¢paraap) ‘

l
LWyyx ’—1

20% Li,SO, yycuan ‘

N, Fe ruapokcuabiH ‘
TyHagac l 17 Na>CO4
XxaHacaH yycman
‘ Li,CO;TyHapac ‘
[

LLyyx H

‘ Li, CO;Tanct ‘
Wopsor yycman |

————XanyyHyc

‘ Yraant ‘
[

‘ ‘ LLyyx
YraacaH yc I

| Lio,COsTanct ‘

Xaraant




ALNrT ManTManbiH 6asnar, OPAblH HEBUWIH aHMUAbIT
JInTn, ue3ninH opaoad xaparnax apravuicaH 3eBeMxX

XyXpUnH Xy4nunH 3agnax apra
Hexpnnutayn:
a(Li, Na) Al [SL,0,] + Q (1050-1100°C) ¥B (Li, Na)(AISi,O,)
(3pranmax XypaTan 3yyx)

CynbMamKMUAT (XYXPUAH XYYTIUAH KOHLIEHTPALITal XaMmT)

(30-40% wnyyman, 250-300°C; 10-15 MUHYT) (3pranasx XypaTan 3yyx)
(Li, Na)[AISi,0.]+H.SO,FLi,SO, + HIAISi,O]

(MaTpwLL, 3BANIIASXIYIA)

Yycrant, caapManrkyynant
L3B3pnaras; MarHu, Kanbum
L|3B3pn1araa: TeMep, XeHreH Laraa
(ypbaumnaH ytant 200r/n xypTan)

KapboHaT nnTuiH TyHagac yycant
50-55%-(60-70%) chnotaubir opyynaag 85-90% snrant/on6opnont

XYXPUAH XY4NUAH 3aAN1ax apra Hb
Byx TepanmnH Tyyxum 3amnr basxyynaxaf/ 3agnaxaf Xxaparnax 6onox tantam
85-90% xypTan 3aafiax YafaBapTam

CoHronTTom (anoMOCUAVKATBIH MATPWLL 3BAM3IASXIYIA, TEXHONOTUIH YyCMan Hb
L[3B3P) .M. AaByy TanTa OOMOBY XYXPUMH XYYNUIAH KOHLIEHTpALITal axunnax Hb
aloynTan Gereef 3H3 aprbiH AyTaraantav Tan Hb IOM.
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Xascpant 4.3.

MoHron yncbiH HyTar A3BCr3pT TOrTOOrACOH NMUTUIH
opAyYyAblH TyXan TOBY M3J33

MOHron OpHbl X3MX33H[, 0A00TMIH Oaranaap MeHXTUIH LaraaH AepPBeXuH,
X6ex [3Nn MC3H VHACH alunrT OypaB3p Hb NUTUMH XOEP YHAC3H opp, darangary
Gananaap 1 opd, X34 X3A3H UNP3NYYA TOrTOOrAcoH OarHa.

MoHron YnceiH nuUTUiAH TaaMar Heel, 203 MsiHraH TOHH r3X TOrTOOCOH Oereef
JINTUIAH 2 opAblH Heeuunr AT ManTMan, [a3pbiH TOCHBI rasap BypTrax aBya3.

JyHOroBb alMart opwmnx Xex [13n opAblH 0atTal Heel, 37.7 MsHraH TOHH,
XapvH 6oauTon Heel, Hb 151.3 MAHTaH TOHH. JIMTUIH XyAPUIH HeeL, Hb HIT 122.3
MSAHMAH TOHH XX AMITT M3a3r0x33.

[yHOrOBb aAWMIMAH HyTarT opwmnx MeHXTUWH LaraaH [AepBeXuH OopAblH
boauTon Heel, 14.575 MAH TOHH. XapWH NUTUIAH XyAPUIH Heel, 2 260 MSH. TOHH.

MeHxTniH LlaraaH epBenmxuH nerMatmtunH opa

LyHarosb anMriH basHxapranaH, foBbcym03p avmriiH LLvB3 rob cymabiH
HYTarT OpLKHO.

MOeHXTUH LaraaH AepBeXMH XOBOP MeTanflblH Opf Hb HeonpOTepPO30MH
Oopuor dopmallbiH FaHTUMKCAH LOXOMH Yynyy, OYHA-XOXYY KeMOPUAH X3pnaH
OYPANWAH TYHWA YynyyarMAH XWn 3aarT, TEKTOHMK XarapfblH Aaryy OavipnacaH
XOBOP MeTann aryyncaH nerMatuTuiH CyanbiH G1eTyya oM.

OpmoblH XyapunH OweTyya Hb cyman 6a nvH3 x3n63pTa1M MeTacoMatwT 0a
nerMaTUTUAH OUeTyya 0ereep XaMX33 XMWXMUr, 3y3aaH Hb TOTTBOPrYW, awWrT
OypAB3P Hb Xura Byc Tapxanttau.

MerMaTUTMNH Cydang Keapl, nnarvoknas, nenngonut, KXOK, kanbuut, xannyyp
XOHW, NWTW aryyncaH ranTraHyyp, TeMep aryynacaH AUTUTIV CepULMT; XOEPLOrY
3PACYYAI3C KBApPL, CEPULMT, FPaHaTt, NefnT, ANMAOT; akLeccopoop CeH, NenKorceH
33p3r 3pACYYA TOrTOOTACOH.

MerMatMTUAH  cypana  nuiTi, pyouau, Ue3niH  VWANABIPMMAH - aryynra
TOTTOOrACOH 0a eep TOPAVIMH aLWNIT 3PACYYA TOrTOOrA0OrYI MX33.

OpablH reonorniiH Heew, Hb 6oauTon 6onoH GonomxTon (B+C) 33prasp 2 263
791.4 1 xymept 0.62% pmyHpax aryynratan Li,O 14 504.49 tH, 0.01% AyHpax
aryynratait Rb,0 4 250.82 v, 0.03% ayHpax aryynratan Cs,0 586.46 TOOLOX,
vnpyyncaH Gasnar (P1)-wir 3 291 248 TH-p YHIMX33.
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XexX 43N NMUTUIH LWaBpbiH OpA,

[yHOroBb aNMIMUMH ©n3UUT CYyMbIH HYTarT OPLWWHO. DH3 opAa Hb MoHron
yNCad TOTTOOFACOH TyHaman rapan YYCINTaW aHXHbl NUTUIAH opgd, Oereep ypaHbl
XYA3PXKMUATTIN.

Xex 31 OpAblH XYO3PXUAT Hb AYHA-O334 OPUAH HYYp, TIHMCUWH rapantaw
XypAac XypuvMTRanTaln Har uar yed YYCC3H, TyHaman rapan yyenmau. JITuiH
XYIIPXKMAT Hb  Cyn OOMOH  XY4T3M MUPUTKCIH, KapOOHATXKCaH, CynaBTap
hnioopuTcaH Oanx Oa rapapryydn oMp X3C3rT33 XyAPWUAH OWeT Hb [aBXxapra
MasirviH Xan03pTai aprunanTbIH 3y3aanarT TOrTOOrACOH OaiHa. DAr33puiH XN
3aar Hb TOLOPXOMIyM, 36BXOH COPbLIONTLIH a)raap TOrTOOrACoH Oavaar.

XYAPUIAH 3PACYYAIIC reMaTUT, TMAPOreTUT, NMMMOHUT, OOPHUT, MANaxuT, réTuT,
AVPUT, MUPPOTUH, XanbKOMMPUT, apCeHOMUPUT axurnaraaHa. MeH dnoopur,
pyTUN, OapUT-KanbUMT, anatuT, cchanepwT, UMPKOH, MOHALWMT, TYPManuH, OapwuT,
TMNC, UNbMeHUT akleccop bananaap TaapaniaHa.

OpabiH xamx33H4 0.157% nuTuitH gyHaax aryynratan, 443.6 cas TH XYAPUNH
Heeumnr Gattan (A), Gommton (B), GonomxkTon (C) 33p3rnanssp TOOLOOJX,
GasnruiH xamx33r 0.153% nUTUMH QyHAaX aryynrataviraap 644.3 MaH TH xyadp
MK VHIM3H HeeUMnr YNCbIH 3pa3c basnrniH caHm OypTryyncaH banHa.
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XaBcpant 4.4.
OanxuiiH OGycap opHyyaap, TOrToorACOH TOMOOXOH
OpAyyAbIH TyXan TOBY M3J33

OXY-blH 3aBUTUHCK nermaTtutiiH opg (Li-Ta)

OXY-blH banranuiH vyaHag faxb LLUMAKMHCKMIA panoHa TormooracoH, 1942-1995
OHyyAap 3abavikanbiH YBY-T nUTUIAH xyapuir 6onoBcpyymk banca.

Owponuooroop 2.5km ypT, 1.2kM epreH Oycag aryynarnax ove 61MeHas3 ompxoH
Gavipnanta bX cyHanTan cyanbiH Ouetyya. Cyanyyn Hb 3X 60Co0 yHanTam.
XYOPUNH OVETUIAH enryy Xaxyyd Hb NerKorpaHuT, XyApwnH OycC nermatuTunH
Ouetyyn GonoH xoBop MeTannbiH (Be, Sn) GaraBTap aryynratavi nermatuTUiH
breTyyaTIn.

3aBUTMHCKOE OPAbIH XYAPUWH BUeTYYaAnMH A0TO0A OYTaL MaLl HUAAMAA. YYHA

1. KWKur Wwmpxarmi kBapu-anboutbiH (LaraaH anbouT)

2. KWXKUr LWMPX3ITaI CnofyMeH-KBapL-anbouTbiH (caapan anbour)

3. Kgapu-(+cnogymeH)-anbout, rpaHUTbIH TOPXTIN

4. 3pc xurp OyC WUPX3rTait, TOM TancTaT CnogymeH-(+Kkanmwnat, MyckoBuT)-

KBapU-anbOUTbIH (nermMatut) OWeTyyA Hb 3apumpaa KBapL-CrofdyMeHbi
Bnoknor Tortow, OyXu X3CrnAr aryynHa

5. [yHa-, TOM LWMPX3ITaV KBapL.-MyCKOBUTUIAH (rperi3eH)

CnopyMeH- (+Kanuwnat, MyckOBWT)-KBapL-anbOWTbIH OMETYYA Hb CMOAYMeH-
KBapL-anbouTbiH (caapan anboumT) B1eTyya33C 4 AaxvH eHaep NUTUIH aryynraTam.
KBapL,-CNoAyMeHbI X3C3T NUTUH aryynra Hb YHOCIH Maccad 3.9% XxypH3.

dpacyya: cnogyMeHbl Tepen 0onox rmafeHUT, KyH3UT, HOTOOH, iraaH eHreTau
TypManuH (3nb0awnT), netanuT.

OXY-blH AnaxuHckoe CnoaymMeHT rpaHuTbiH opa (Li, Ta)
OXY-bIH AnTanH xs3raap, Kou- Aray panoHbl 6apyyH X3C3rT opLIMHO.

[leBOHbI  PaxMaHOBCKMIA KOMMMEKCbIH FPaHUTBIF 3ycY rapcaH A00f opUinH
HacTan ANaxMHCKUMA TPaHUTbIH WTOK Hb CMOAYMEHT rpaHUT-nopdup, MycKOBMKT-
CNOAYMEHT TapPaHTYNIMTAT NeNKOrpaHMTaac TOrTOHO. XYA3PXWAT aryynard Xxoep
Ouvet TortooracoH Oa GreTyya Hb 368 B x3n63pTaK, “TnasHoe” 0.3 km?, “Manoe”
0.2 KM? TanbarHyyL, oM.

CnofyMeHT rpaHUTbIH MaccvB Hb omrponiooroop 0.4 KM? Tanbaw 3331H3. DHI
MaccmBbIH 0porH x3carT, 0.007% Ta,0, 3axblH aryynraap Xyp3sfix, Kynon-byHxap
MasiTViAH (X3BT3LL) X3n03PT3M XyAPUIAH OUETUIAT TOTOOCOH.

JIMTUIAH 3pACYYL Hb WX3BYM3H CrnofyMeH Oavix Oa netanut, MOHTEOpaswT Y
TaapanfaHa. TaHTaNblH 3SPACYYA33C TaHTanUT, MUKPOAWT, NoAnyuut OaraxaH
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X3MX33r33p TOrTOOTACOH. XYA3p A3X MUTWIAH aryynra ayHpxaap Li,O 0.71%.

CMOUPLT TOFTOOCOH NIUTUIH XaMIMH TOM OPAYYAbIH H3M Hb AnaxmHCKoe opA
oM. OpfblH Taamar HeeL: Xyadp A3X 5% crnogymeHbl AyHOAX aryynratai Heel
68 cas TH Bereep onponuooroop 3.4 cas TH cnogymeHbl Oasxman 3csan 448000
TH LLO —p Heeuunr yHanxas.

CnoflyMeH33C rafiHa TaHTan, ranTraHyyp, X33PUAH XOHLWHbI DasXManbIr Xyap3ac
ANraXx aBHa. XyAPWWH YHACOH 3PACYYA: CNOAYMEH, TaHTaNWT, NOANYLUNT, FANTraHyyp,
X3PUMH XOHLL. XYAPUAH OMeTYYaAUrH awnrm OypasspuiiH oyHaax aryynra (%):
nmtn 0.8, TaHTan 0.012, HMobw 0.015, pyouam 0.12, ue3mn 0.026. OpablH TaHTanbIH
HEBLMIT SXHWIA 331XKuna “YHACOH" WTOKMIH ryH 50M-p aBy GaTancaH.

KaHap yncbiH BepHuk Jlenk (TaHko) nermatutumH opg (Li-Cs, Sn, Be)

KaHagblH MaHutoba My>XMH 3Y X3C3rT OpLMX TOM X3MX33HWW nermatvt
X6rKCOH NMnarnoamounoonmnTbiH Maccus. MnarnoamMduOoaMTbIH MaccuB Hb NerMaTuT
aryynax bereef “lnaBHoe” merMaTUTUWH YHACOH OMET Hb MPaHWTbIH MaccMBaac
3yyH Tirw 900-1000M-T opLumx Ga rpaHUTbIH MacCMBBIH 3yYH XA 3aar Hb Hamnyy
eHLIreep aMMUOONMTEIH JOOryyp Lyprax OpCOH Oampar y4paac MacCUBbIHXaa
[33p bavpnax Oanraa M3T xaparaaHa.

“MmaBHOE" NerMaTnTUNH BMeT Hb NNaH A433p, ovponuooroop 20° Hanyyraap Xong,
3YIT YHACaH, eprepruiH Aaaryy CyHanTaw SnAnnc xanbapTan. XyapuiH OUeTUnH TeB
X3C3r Hb 10-30° —p 3yyH, OapyyH TWIALL Lyprax opcoH “oBrop” (3m3311) xan063pTait.
CyanbiH ypT Hb 1000-1100M, epreH Hb 460M. BUEeTUIH XaMrAH 1X 3y3aaH Hb 85M.

MermMatvT Hb aBapra TanctaT (rMraHToKpUcTanamMyeckas). Xuxur wmnpxarman
cnopymeH, anbbut, KBapl, MycKoBWTaac TOITCOH arperataf CNofyMeHbl Tanctyyn
Hb TM XypTan ypT Ganx 0a MWUKPOKNWMH-MEPTUTUMH TancTyyd Hb 2.5M XypH3.
3apvmaaa anbbut Myy cnosymeHaap GaskcaH 3ypBacyyu 33MKI3H YeNn3H TOrTCoH
TekcTypTan. 1334 6y Hb 4.5M-C 28M XypTan, [00A4 OYC Hb X3[43H CaHTUMETP33C
10-12M XypTan 3y3aaHTan.

TeBWIH 3aBCPbIH OYC Hb MUKPOKIWH-NEPTUT, anbOwT, KBapLaac TOrTOHO. 3y3aaH
Hb XaMIUMH epreH X3Carm3 45M XypH3. DH3 OYC Hb aaxum, 3apumpaa oruom
Ganpgnaap Oycan OyC pyyrasd WumkmHa. Fon 3pAcyya: IUTUH MYycKoBMT, Bepunn,
CNOAYMEH, BOLXWUHUT, KacCUTEPWT, MUKPOMWUT, TaHTanuT, anatut, TPUUAKH-
JMTUOMUANKT, TANMONUT, XOBPOOP apPaHXMH BUCMYT, BUCMYTUH TaapanaaHa.

MonnyunTbiH ByC Hb Gapar AaH NONNyUMT3C TOrTox 6a M3WMN XanbapTan, 1.2-
13.7M 3y3aaHTaw rypeaH O1eT?3p TeneeneraeHe. DArasp OMETYYA Hb MOMNYUNTHIH
HArT arperataac Oypodx 6a 3apMmMpaa  KBapl, XWXKWT TancraT CrofyMeH,
NenuOoNWTLIH CyAnaHUapyyAaTan.
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NennpgonutblH BYC Hb XaBTaH MasrMAH XOEp OMET, X34 X3A3H XUXUM M3LUMN
X3N03puH OMeTyyaTan. TOM TanctaT X3CryyAuWH 3y3aaH Hb 1.5M-C 11.6M XypH>3.
J1lennaonuT Hb HAMT, XUXWT WWPX3ITIN Xalpcnar. SH3 bycan Oepunn, TaHTanuT,
KaCCUTEPWUT, rpaHaT, CnogyMeH, POLOXPO3MT TaapasjaHa.

BepHuk-Jlerk oppblH  “TnaBHoe” nerMatuTUH OWET Hb KBapl, anbow,
NonAyUNT, NENUAONNT X MIT ONIOH TOPIWIAH IPACUNH DeerHepenTI.

OpAblH ©6p HAM OHLIMOM WWHX Hb 3apuM OYCYYA3A XYAPWAH 3PACYYA Hb TarL
Oyc xam33p Tapxax 6a OMETUIH SH3 DYPUH X3CIIT 66p 8ep TOrTOLITOM.

ABcTpanu yncbiH MpuiHOywWw nermatutuinH opg (Li-Cs-Ta)

TanucoH JInTryM KoMNaHUn NUTUIAH yypxal, OONoBCpyynax ynaeap Hb bapyyH
ABCTpanuinH MpUAHOYL XOTbIH Ypa X3C3rT barpnanar.

(pUHOYW OpAbiH XyApunH buetyya Hb Li-Cs-Ta TepnuvH Xxyasp>XunrTan
nermMatutyys Gereen BX cyHanTaw pervoHanb xarapsblH Aaryy LyBapy TOFTCOH
GanHa. lerMatmTMiH XaMrunH ToM Oyc Hb 3kM ypT, 300M epreH Oereepn ron
XYLPUAH BMeT33C canaancaH X34 X3A3H XWXMI nerMaTuTbiH OOMOH Xaxyy X3Car
Hb LYJIXUWX BprecceH XyApUMH OueTyyatsn. MermMatuTyya Hb M3LWMN xanb3pTan,
YHan, CyHanblH Aaryy 3pAcuiH OyCnyypXunTTan. JIuti aryyncad “nutmnH” Gyc Hb
2kM rapyw ypT Gereen udynyynrunH 50 XypTan XyBb Hb CNogyMeH33p OaskcaH
Ganpar Hb Bycap XOBOP METANNT NerMaTUTUAH BUETYYAI3C OHLIMOM fnraaTtan.

TPUAHOYLWIWAH NUTUIAH XYO3P-CNOAYMEHBIT U yypXana, ereplunng opooryn,
XYBUPY ©epUnergeeryi xacra3c on1obopnogor.

1.5 caa 1 Li,O Heeutsn bereep Heeunnr Hb 3.31% Li,O aryynratam 35.5 cas T
“nuTMnH”, “TaHtaneii” 1.1% Li,O aryynratam 190.8 cast TOHHOOp YH3/33. Mermatut
Aax TeMpPUNH UCIMAH aryynra Mai 6ara yupaac (<0.1%) xyopuir AUTUAH W,
KePaMUKWAH (cuTann) YWNOBIPAaNA alMrnaxaf XamrniH TOXMPOMXKTOM X
y303r. Komnanu Hb 6% Li,O aryynratait cnofymeHbl 6asxmanbir IMTAAH XUMAAH
OYTI3rm3XYYH YWNABIPN3X 30pUnroop Xarad yic pyy SKCNOpTonAor.

BHXAY MaLL TOM X3MX33HWI H3133 OfIOH HYYPbIH AABCHbI OpAyyATan. TeBAWMH
XKabye naBCT HyypbIr onbopnox 3pxunr TeBAMMH KOHCOPLMYM 333MLLAAN. [JoHTan
naBcT Hyypbir (Dongtai Salt lake or known as East Taijinar) Qinghai Salt Lake
Industry Group, Western Mining Group —f xamTpaH onbopnogor.

3Ar33p HyypyydblH AABC Hb Malll HUWAM3A Havipnaratan Gereefn HyypyymblH
HEBLT3N Hb XapbLlyynban Mall e4yyxaH XaMx33r3p onbdopnogor banHa.

Mekcukunini CoHopa faxb Jla BeHTaHa oppa (Li) MekcvkmiaH Nla BeHTaHa opabir
3000 ppm Li aryynratan 180 000 TOHH rapyv nuUTMMMH 60 Cas TOHH XeKTOPUTbIH
laBap DavHa ra YHIMKI3.
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CepbunH Xagap Bannu opa (B-Li) Yr spacuir TortoocoH Xapap Bannv opg
Hb CepOumiH XagapblH xeHAMA, oplwnHO. 1998 OHA, XaWryynbiH axnaap HyypblH
rapanTaw LUYATA3M XypAacT, yypLUMATaap yyCax xypumMtnaracad, 6ocoo bavpnantan
BopbIH Oa NUTUIH 3PAAC aryyncaH rypeaH OyCumnr oix TOrTOOX Yr SPACUNAT XaaapuT
X HIPNXK33. XKafapuT aryynard X3BT3W Hb Oue Grie [133p33 faBxapnax TOrTCOH
rypBaH ye-faBxapraac TOrTOHO.

XaMrumH 3y3aaH, XaMrvnH JOOp Opwux OyC Hb oMponuooroop 4.5x.0.KM
Tanbang TortooracoH Geresn 1.8% Li, 13.1% B,O, aryynratam 114.6 caa TOHH
HeeuUTaM. banmplwnbiH XyBbA 3H3 Oyc Hb ragapryyraac 300-c 600 MeTpunH ryHa
oplwmx 6a xyapunH BUeTYYaUMH 3y3aaH Hb IM-C 20M xypH3. OpablH Heeuumwr,
TYPLUMATBIH  axnaap, ONOOPMONT, YWNLABIPMNMWAH Xasranbir TOOLCOHbI [apaa,
6.4 cast TOHH OopuMH Xy4un, 1.4 cas TOHH NUTUAH KapOOHATbIH HEBLTIM X33,
Kapapwt Hb 7.3% Li,O aryynHa.

bonmBuMH YioHWM AaBCHbI Opf, Hb YIOHWM XOTbIH [yyparT opluvx Oereep
Ganpnanaapaa fanavH TeBwHeeC A33W 3650M eHAepnert oplvx AnbTUNNaHO
LOMMNH T3rW eHOePNerninH eMHeL X3C3IT OpLUMX XaTCaH LaBCT Hyyp oM. [lasct
HYYypbIH Tanbam Hb 10 562 X.A.KM X3MX33T31 Oereen A3NXMNH XaMriiH TOM [1aBc,
MapaaT (comnoHyak) Hyyp oM. Hyypaac onbopnox ron awwrt MantMan Hb XOOJSHbI
nasc (ranut), rentreme.

HyypbiH AOTOOA X3C3r Hb 2-8M 3y3aaHTall XOOMHbl AaBCaH VeTan. bopooHbl
ynMpang Hyyp Hb HMMH ycaH bypxyyntai 6onox 6a BopooHbI yC xaTaxag 3ypraa
TancT Oyxun Uapuaac yycraHs. YioHn OpAblH AaBCHbI Heel Hb 10 T3pOym TOHH
Dereep yyHI3C Xun GonroH 25 MsH.TH AaBC onbopnoaor. YioHW OpA Hb XOOJHbI
[ABCHAAC rafiHa NWTWAH XNOpWAbIH acap WX HeeuTsn 0ereep YyH33C NUTUAT
(aKKYMynSTOpPbIH YANABIPA3NA, 30pUyNaH) snraH aBy ofb0pIoXoa, yyn-TeXHUKUIAH
HeXLen Hb Mall TaanamxTan. YIOHM HyypblH AUTUIH Heel, Hb onponuooroop 100
cas TH NUTK Oyloy A3NXUIAH NUTUIAH HeeUmnH 50-70%-unr OypayynH3.
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Xascpant 4.5.
AprauunncaH 3eBneMXu X3p3rnac3H 3apum yrHuni Tanndap

MMopWa — UaxvnraaH 3Cpryyusn Hb ycteperdeec bara, ycTeperyran metans,
MeTann Byc Haranyya. JIMTUAH TMAPWA MX WYATN3I MEeTa 1T, YCTePeryTan
H3rAC3H OpraHuK Oyc OumHap Harmsn. JIMTUAH rvapva Hb Xyypaw araapt
XapbUaHryn TOrTBOPTOM. YCHbI yyp, Aycnaap XypAaHrvaponwsg opHo (ru.
wikipedia.org /wiki /rugpun_nmtns).

LiH+H O -> LIOH+H,

fmapat nut —6ara 33prunH dynaaH snrapyynaH yCcaHa yaaaH yycax WyTHbl
yycMman, auTuinH ycad ncan LIHO yycH3. JIMTMIH UCniH yycmansir yypLuyynaxas
tanctnar rugpat LIHO+H,0 yycHs. Jintwian ruapat LIHO Hb araap gax ycbir
06pTee TaTHa. XyMT3H BOMOH XanyyH ycaHh yycax 00noBY 3hUPTIV CIMPTbIH
XONMMOT yycMang yycaxryin (ru.wikisource.org).

TpwT- TputniA  (OpCOOp) UauUpar WAIBXT yCTeperdninH msoton. LlemuiH
peakTopyyaag °Li HenTpoHbI (Laupar) Tysaraap YAnYnnX YANABIPUAH TPUTUIAT
raprax asgar (ru.wikipedia.org/wiki/Tputi).

Li+n¥F ?H+ "He

CuTann-WwunaH WwaasaH Oyly WWN3H Tanctat matepuan 0ereef TEXHUKUWH,
BapuArbiH, FOEN YAMIM3M rIX M3T CanbapyyLaZ epreH awmnrnagar OyTaarasxyyH.
JUTIH, Gop-0apuiiH, MarHWiH, TvTaHbl Tepnyya Gavgar (ru.wikipedia.org/
wiki/cutannsi).

Mvrpockon Harpan — (hygroscopy) araapaac ycHbl Aycan, Yypbir eeptee

WWHIM3X aBax YagsapTan 3apum Matepwan, Haranyya (http://ru.wikipedia.
org /wiki/rmrpocKonm4HoCTb ).

TMAPOKCMA MOHOrMAPAT—TUAPOKCUE, IUTUAH MOHOTVAPAT - NUTUAH XYOPWNH
TeXHUKWAH coopT LIOH*H,0. XuMuinH Harpnara Hb:

LiOH, % 56.5 XamrumH Gara

CO,, % 0.35 XaMIUH 1X

NaOH, % 0.05 XaMIUMH 1X

a, % 0.02 XaMIUAH UX

SO, % 0.05 XaMIUIAH WX

Cao, % 0.03 XaMIUVH UX

Fe,0,, % 0.003 XaMIMWH UX

HCl yycaaryn 6oguc, % 0.01 XaMIUAH NX

MoHron yncaf, TOrToorAcoH HyypblH [aBCHbI OpAYYAbIH YB yC (pacconsbl, saline
water), ypar yc (pana, brine) Gyxwi Tepnyya Hb farangary, aansap masraap
amtn (Li,B,Br) aryynHa (3x yycBap: AWMIT ManTManbliH 0asnar, HeeuuiH
AHMUMBIT TYXaH TOPAUH aLUMIT ManTMang Xap3risx apradynicaH 3eBnemx:
[aBc.
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XaWryynbiH TOPbIH HAMTPAnbIr TyXaH OPAblH FEONOTMMH HEXUOMA TOXMPYYIX
x3parnax 6a “maBcHbl” aprayvncaH 3eBnemxXup erceH MOHTon OpHbl [ABCHbI
OpAYYLAL XMNCIH XaWryynblH TOPbIT X3P3rnax OOMHO.

XaBcpant 4.6.

OpOC X3MHI3C OPYYYIK X3P3rN3C3H 3apUM YI, X3NNaryya

Opoc

MoHron

EcTecTBeHHbIV BbIXOA, ODHaXeHune

YHAC3H rapL, rapu

EcTecTBEHHOE 3aneraHvie

banranuiH x3BTaLW, OanranuiH rapL, rapi

BoccTatowmm

Jana mantant fax 60coo ManTanT/H3BTpaNT

3abon

MepreLer, yi, xaxyy xaHa (Mantant, LOoHor)

33001 CKBaXWH

LlooHorumH yn

bnok

bnok

FopHble BbIpaboTKK, Nepecekaiolme pyaHoe
Teno

XYLpWIAH OVETUIAT OFTONCOH 3CB3M HIBTIPCIH
YYNbIH ManTantyys

leothn3mnyeckoe onpoboBaHme

FeodU3VKMAH XIMXUAT /COPbLNONT A33XKN3NT/

OKOHTYpVBaHve Xun 3aar, xyp33
Llenwvikm Tynryyp GaraHa

/XYBPUAH OUETUIAH Lyn/
OBLHOCTL Huntnar, epeHxuni Tepx Oanpan
BoilenaynsaHve Yycrant
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ALNrT ManTManbiH 6asnar, OPAblH HEBUWIH aHMUAbIT
[@3pbIH XOBOP SN1IEMEHTUIH opaoad Xaparnax apraduicaH 3eBioMX

Har. EpeHxui onnrontyyn,
1.1. Ta3pbIH XOBOP 31eMeHT
1.1.1. Ta3pblH XOBOP 3NEMEHTUH €PBHXM OMATOAT, X3P3rna3, a4 xonboraon

[33pblH XOBOP 3M1eMEHT3A, XUMWUWH 3NeMEHTYYOUNH Yensx CUCTEMUH 57
[yraapTaln naHTaHaac 3xn334 71 ayraaptan fioTeln XypTaax NaHTaHOUAbIH OyNrmiH
15 anementyya (La, Ce, Pr, Nd, Pm, Sm, Eu, Gd, Th, Dy, Ho, Er, Tm, Yb, Lu)
TAr33p33¢ rapHa 39 ayraaptav uttpu (Y) GonoH 21 myraapTan ckaHam (Sc) 33par
HUWN334 HAWT 17 3NeMEHTUNT Xamaapyynaar.

[a3pblH XOBOP 3MEMEHTYYA Hb TEOXVMUIAH OHLIOTO0POO0 B8P XOOPOHI00 TOCTIV
Tyn Ganranbp, UX3HX TOXMONAONA XaMT OPLIMXOOC rafHa reoXVMUMH anvBaa \in
aXunnaraaHg xaMTAaa OponuoX Oarpar OHUMOrTOW Gereef MeHrener Laraa
BHreT, HArT Hb 4.48 r/cv? (Y) - 9.32 r/cm?® (Tu), xannax Temnepatyp Hb 804° C
(uepw) — 1550° C (tynu), byunax Temnepatyp Hb 1700° C (eBponm)-33c— 4515° C
(naHTaH)-T xan63n3a3r, Garranbg +3 UCANANMIAH 33P3rT3 TOXUOMAOHO.

DArasp 3NeMeHTYYAUIH VOHbI PaaMyC 43P TynryypraH [a3pbiH XOBOP XeHreH
SnemMeHT (MXXe3) 6onoH laspbiH xoBop XyHA dnemeHT (TXXy) xaM33H YHACH 2
aHrUnang snrax y3mar. [XXed-yyaunr uepuiaH OynrvinH anemMeHTyyA rax 6a TyyHa
Hb naHTaH (La*), uepwn (Ce®), npazeognm (Pr*?), Heopmm (Nd®°), npomeTi (Pm®’)
XYPTAX 3neMeHTyya bavpar 6on MXXy3-yyanuir UTTpUnH OYNrMiH neMeHT rx ba
TYYHA caMapu (Sm®?), eBponn (Eu®), raponumm (Gd®), tepbu (Th®*), amncnposw
(Dy®®), ronbMu (Ho®), apbu (Er®), tynu (Tm®), uttepbn (Yb”), nioteum (Lu”)
XYPT3NX 3MeMeHTYya xamaapax 0a 3H3 OymarT voHbl paavyc DONOH reoXMMMIAH
Tepxeepee TocTan Ganpar Tyn wttpn (Y*)-uir opyynmar. CyynunAH Xunyyasa
XeHreH (LepuiH Oymar), ayHaax (camapwitH Oynar), xyHa (3pOuiH Gynar) rax
rypaB xyBaax xaHgnara Mnap4 OawiHa.

NaHTaH (La) Hb Oycap anemeHTYYA33C33 MAYY UX Laupar WOBXWUT TepXTIN,
MeHrener LaraaH, 3eefeH, [aBTaMTrai LMHXTIM, araapT amapxaH WCanamsr
MeTan oM. T3p33p HyypcTepery, asor, 0Oop, ceneHun, uaxuyp, hochop, Xyxap
35p3r dNeMEeHTYVAT3N aMapxaH Haradar. JlaHTaH Hb LEpUT, MOHAUWT, aniaHuT
BaCTHe3WT 33par 3pA3CT aryynarnaHa.

Llepy (Ce®®) Hb A3NXMIAH LAPLAACT XaMMVAH UX Taapanadar 3NeMeHT oM.
MeTann uepn Hb AOPTUATOOP amapxaH [en YYCr3A3r OHUAOrToW. TyyHWAT
LOPTVOXOA, 3XN1334 LUEPUAH Malll HapuiH wmpxryyn Oytpax Oereef araap faxb
XYUMNTOPOrYTIN HArAC3H3p Aen OonoH acaar GanHa. Llepy Hb annaHuT, opTwT,
MOHaUWT, BacTHe3nT, LepuT BONOH CaMapCKMT 33P3r 3pA3CT aryynaraaar.

Mpaseoanm (Pr*®) Hb 3eemneH, MeHrener, AaBTamTral YaHapTal MeTans oM.

T3p33p araapT aMapxaH MCANAX HOrOOH BHMMH UCN33p Oypxaramar. bycang MX3-
WWH XaMT MOHaUWT BonoH GacTHe3nTaa aryynaraaar.
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Heooum (Nd®) Hb LaLpar MASBXT YaHap WIXT3M, MeHrener Lansap ranratamn
OonoBY araapT amapxaH vcanamar. Tap3sp Oycag MX3-yyaunH aaun MOHaUWT,
OacTHe3WT OONOH NonapwToA, aryynaraaar.

MpomeTn (Pm®') Hb Malll eHAep Laupar WAIBXT YaHapTan, Oarranbh LU3Bp33p
Ganparryv, uaupar WO3BXT 3NEMEeHTUH 3adpanaap YyCodr LOpbIH raHL, deMeHT
loM. [1pOMETI aryyncaH AaBC Hb XapaHXyn opynHA OyA3r LU3HX3P, HOrOOBTOP OHIe
V3YYO3T MIOMUHECLEHLM LLUMHX YaHapTan.

Camapyt (Sm®?) Hb MeHrener eHreTs|, AyHA 33prUiAH XaTyynartav MeTann
Oereeny araapT XapbUaHryn TOrTBOPTOM WCINAMAN, MOHAUMT, OacTHe3nT 33par
3pACYYOdA aryynaramar.

EBponu (EU®®) Hb MeHrener eHreTsi, AyH[ 33pruinH xaTyynartan mMetann bereep
araap 0onoH ycaHn amapxaH ucangnar. bycag MX3-yya OONOH XyHA MeTannTam
Xapblyynaxaf xop 0Oaratan Oampar Tyn OMONOTMMH a4 Xxonbormon MXTIN X
y303r. Tap33p MOHALMT OONoH BacTHe3WT3A aryynaraaar. Hap 6onoH ofoH rapart
aryynargaar 6onoxbir CyyNUAH YeUH CyaanraaHyyaaap TOrrooCoH GalHa.

FaponuHm (Gd®) Hb MeHrener LaraaH eHreTau, ysiH XxapumMxai, laBTarfax 4aHap
camtan meTann oM. bauranbf 3eBxeH AaBC Gamanaap Oawpar. Xyypawn araapt
XapbLAHIyM T3CB3PT3M OONOBY YMMMNST OPYMHL aMapxaH 33B3pLsr/VCaNAaar.

Tepou (Tb®) Hb MeHrener uaraaH 6HreTs 3eeneH ysH XapuMmxai OonoH
[aBTarfax YaHap eHAepTaM MeTann oM. Tap33p Oanranbf U3Bp3sp Oamparryi
Bereen TYYHUWT LEPUT, FALOMMHWT, MOHALMT, KCEHOTUM OOMOH 3BKCEHWT 33par
3pACYYAIC [XI-unr anrax yen xam Gananaap raprax aBgar.

[ncnpo3wn (Dy®®) Hb MeHrener meTann rsnratai, 3eeneH MeTan oM. Araapt
TOTTBOPTOM X34WM 4 XY4WIN3r OpYMHA, aMapxaH 3afapgar. bycag MX3-yyoui
XamTaap KCEeHOTUM, (heprycoHWUT, TafonVHUT, 3BKCEHUT, ONOMCTPaHAMH 33p3r
3PACYYA33C raprax aBpar.

FonbMu (Ho®) Hb MeHrener MeTans ranratai, 3eeneH, [aBTaraax YaHap cantan
MeTansl. AraapT XapbLaHryi TOrtBopTor 6010BY YMriar 6a eHAep TeMnepaTypbIH
OpPYMHA, amapxaH WCONAAM, COPOH30H YaHap eHmepTs>n Oavpraapaa Oycan
MeTannaac anrargaar. FafonvHUT, MOHALWT 33p3r 3pA3CT Oycaf SneMeHTYYAUAH
XaMT aryynaraaHa.

dpbu (Er*®) Hb MeHrener mMetann ranratan, 3eeMeH, ysH xapumxan OOnoH
[aBTarfax YaHap canTal MeTann oM. AraapT TOrTBOPTOW, amapxaH WCANOA3rmyit
oHLorTon. bycaa MX3-yyAWAH XaMT raflonMHATO aryynaroaar.

Tynn (Tm®) Hb MeHrener caapan eHreTsi, 36e1eH, YsaH XapyMxai, AaBTargax

YaHap cavTan MeTann oM. bycaa aneMeHTYYATIN XapbLyynaxag aryynra Mail 6ara
TYN TYYHWNT SNrax aBaxad Ux XYHAP3NTaM banaar 6a xs3raapnaramMan Xaparissran.
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NTTepbn (Yb’®) Hb MeHrener eHreTsin 3eeneH MeTans, araapT Xy4nnTeperyTsi
amapxaH ypBang opor. Tapasp xapbliaHryinraap malu 6ara aryynratam 6anmar Tyn
TYVHUIA XUMWAH LWWHX TOpX Myy CyAnarfcaH MeH Xxs3raapnaraMan XaparissTai,
MOHALWTUIH 3MICH33C ANrax aBpar.

TMoteun (Lu”) Hb 36BXEH CYYNWIAH XWNYYO3A raprax aB4y Oaviraa MeHrener
LlaraaH eHreT3n, araapT TOrTBOPTON, LiaLpar UA3BXT YaHapTak MeTann oM. UTTpur
aryyncaH Oyx 3pfscT mall bara XamxX33r33p, MeH MOHaLUWTa aryynaraaar.

Wrtpn (Y*°) Hb MeHrener eHreTsi wMeTtann Oereef, reOXUMWUAH XYBbf
NaHTaHOMABIH OYNTUWH 3NeMeHTYYATIM TecTan Tyn [X3-wiH oph, WNPpanyyasa
TOITMON XaM Dananaap KceHoTMM 0a MOHauwWTaZ VX33p aryynargaar.

CkaHgm (Sc?) Hb TX3-niH opg MNpanyyasa xam Oavpnaap Ganpar, MeHrener
araaH eHreTan MeTann (oM. DBKCEHWUT OONOH rafonVHWT 33p3r 3PACYYAdA
aryynaroaar 60noxbir CNeKTPUAH Cydanraaraap TOTOOCOH banpaar.

Fa3pblH XOBOP MeETannyyd Hb XWMUAH XyBbJ Mall eHOep WI3BXTIN
XapbLaHryraap 6ara TeMnepaTypbiH OpYnHL Oapar Oyx 3neMeHTYYATIA XapunLaH
yrnynang opox Gonomxron. Tapasp xyduntepery (O), xyxap (S), yctepery (H),
Hyypctepery (C), asot (N), docdop (P) OONOH ranoreH anemeHTyYATIV HIrAIX
noan, cynbdua, KapouabiH HIFANYYOAWUAT YYCraaar. AraapT MeTann naHTaH, uepu,
NPOMETV amapxaH ncanapar bamxag MXXy2-yya /UTTpunH bynar/ wnyy TorrBopTon
Davgar.

Fa3pblH XOBOP 3MEMEHTYYA Hb aHX H33MACIH Llaraacaa Xouvw Tepen OypuiiH
30PUNITOOP XYH TOPONXTHUI X3P3rL3ar XaHrax MpPCaH 4 1965 oH XypTan TyyHUA
X3P3rN133 XapbUaHryW xs3raapnaraman, xaparuss Oara OawvicaH. 1960-aag OHbl
LYHL Ye3C eHreT TeneBM3WWH [3AMLU3L ras3pbiH XOBOP 3MEMEHTUWr, ANaHrysa
eBPOMUIT A3NMUMIAH BHIUIAT TOAPYYIK Xapyynaxad X3p3arnax OoncHoop TyyHWUK
X3P3r33 TOAOPXOM X3IMXKIIMIBP MXICCIH. OHOOP TEXHONOTU XOMKMX MeTanbiH
WWH3 X3P3rN33HUI Tanaap HI3NT rapcHaap CyyavnH 20-1of XUAMKMH [OTOP ra3pbiH
XOBOP 3M1EMEHT Hampnaras Hb OPCOH Oapaa ByT33rasXyyHUIA TOO X3IMXK33 X3P3rN33
ynam ecceep OavHa. XuW33 Hb: 20-M04 XWUIMWH BMHe rap YTCbIr LLI@eH TOOHbI
XYMYYC X3p3rnagar bavcaH bon eHeenpuiH Bananaap TaBaH TapOYM OpYMM XyH
X3p3rnax OanHa.

[X2-UAH X3P3rM33HMIA TON TepAyyaAMIr 3neMeHT Tyc Oypasp (XycHarT 5.1.)-4
Xapyynnaa.
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X3-yyauniH Xaparns3 metann Tyc 6ypasp
XycHarT 5.1

rX3-yya

Fonnox x3parns»

NaHTaH (La)

LlaxvnraaH 60noH XoC XeAenryypT aBTo MalluvH, 3ypruiiH annapat, 3eeBpuitH
KommbloTep, AaxuH LsHarmaranar NiMH Gatapei, X3T ynaaH Tysia WWHM3M
XamraanantbiH WK XWUIAX3L 8PreH X3pariaHa.

Llepn (Ce)

LLnn, MeTann, yHIT Yynyy, KOMMbIOTEPbIH XVIXUT 34, aHrM, TpaH3uctop OonoH
LaxviraaH TexeepemxXyyn, araapblH OoXupAnbir Garacrax 3opuynantran
XYPAACTYYPbIH XOPBYY/3MY 33p3IT X3P3rNarasH?.

[Mpa3zeogum (Pr)

HeooMMTOM HUMAYYIX XY4YT3M COPOH30H YMNAB3PA3A3M. [arHyypbiH Xy4Tai
04HOOC CIPrUMM3X LUMA, HAPHBI X3T yaaH TysiaHaac xamraanax Lus, niactmk
YWNAB3PN3N 33P3rT X3P3rNo43r.

Heogum (Nd)

Mpa3eamnTan XxoCiyynx XamruiH Xy4Td¥ COPOH3OHT raprax aBcaH. DHIXyY
COPOH30HT LiaxunraaHbl GONOH aBTbIH ONOH GYTIrA3XYYHA, XIP3rN3a3r.

Mpometn (Pm)

M3pn33p afcopoumMa, OpX TOAOPXOW YN axunnaraaraap XsHaracaH rapnuir
YYCrAr, MPAUAr LaxuaraaH ypcran OOnrox XyBuprax 4afgaprav Tyn
306BpUIH X-RAY GaraxuHa xaparnarnasr 6anHa.

Camapu (Sm)

AHX TOITMON COPOH30H YMIABIPMIX3L X3P3rNaXK 3X3MCH Oa cyynunH ven
X-Tysia, na3epbiH TEXHONOTMA X3P3rNK OarHa. LIeMUIH 3punm Xy4HWN
canbapT HEMTPOH LWMHIA3MY33P, XY4YTIM TOITMON COPOH30H YMMABIPAAN, X3T
YNaaH Tysar WyHr3MY ONTUKMAH LKA 33P3IT 8preH X3p3rnax BOncoH.

Esponu (Eu)

HUC3rMnH eHreT A3nrau GONOH BHreT TeNeBU3NIH YMNABIPT aHX XIP3raxK
3X3C3H. OHe. ye[ TeNeBU3VNH A3NM3LUMAH SHIUIAT MA3BXXKYY3MY, eBPONMroop
OYPXCIH XyBaHLIPbIr Na3epPUINH TEXHONOTWT, KePaMUKUIAH yiANaB3p 6a LeMuiH
3pUMM Xy4HUIA canbapT almrnax GarHa.

FagonuHy (Gd)

MRI TOX0OPOMXKMHE, X3P3MN3CHI3P OUUMA 3O SCMIAT TOAPYYNX XaBApbIr 3PT
oHownox GonomxTon 6oncoH. LieMUMH ypBanbiH yen aTtoMbiH 3apanbir
XsHaxag, x3p3rnamar. [anonvHn 6a WTTPUIH rpaHaThir X3T OOrMHO AOAMVOHbI
X3P3rM133, MEH 6HreT TeNeBM3UWH L3Nr3L, 33P3IT X3P3rN3H3.

Tepbu (Th)

[3P3NTYYATVIAH YWMTI3N33p 6preH alwmrnagar. TepbuinH 1can eHreT TeNeBU3UMH
HOTOOH OHIUIM WIO3BXMXYYIIX3L, UMPKOHbI UC3MTIM XONbCOH TOXWMONMAONT,
TYNLWHMIA OPOHT TOPbIH TANICTbIH TIHLUBIPXKYY3rY OOMAOr.

Oucnposn (Dy)

HeopmmM-Temep-00pbIH Xy4T31 TOFTMON COPOH30HTMIH YANABIP3NL XaMMUIH
epreH X3parmaraak OarHa. T3PXyy XY4TdM COPOH30H Hb XOC XemenryypT
MOTOp, Tepen OYPUIH LaxmunraaH X3p3rian, UOMUIH ypBabiH Ve HEMTPOHbIT
GapbX aBax 33p3rT X3P3rNarnasr. OUCnpo3ninH UCN-HUKENWAH LUEMEHT Hb
USMUIH ypBamkaap snrapcaH AynaaHbir Oyypyynaxag x3parnaragar. Mew
Oycap XD OonoH BaHAAMMH XaMTaap flasep MaTepuan YAnABIPAIX3L
X3P3IMN3rAK OarHa.

fonbmu (Hm)

TYYHUAr MeTann KanbLMac TYYHWA aHTMAPWA XI0PWA 3CB3N (nioopuabir
canrax fBLaf raprax asfar. COPOH30H MaTepuanbiH YWNAB3PN3MA 6preH,
Bara Xxamx33r33p kepamuk OONoH Nnasep MartepuanbiH YANLBIPNNL X3PIM3H3.

Spbu (Er)

LUMAHWA  BHTWIAT  CONMXOA, 3MHIATWAH OONMOH  WYAHWA  SMYMAM3HUN
nasep TEX68POMXKXUHA epreH xaparnaHa. PoTo 3ypruitH dunbTepT, 3pOuinH
TPVIXMOPUAMWT YHIT SAM13M, HAPHbI LUMA3HA X3P3raH3.
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Tynn (Tm)

fnrax aBaxaf X3Uyy Ty X3P3rnd3 Hb Xxs3raapnaraman. ®Tm m3otonn Hb
306BpUIH X-Ray Baraxug; "'Tm v“30Ton Hb IHEPrUAH 3X yyCB3p bompor.

N1repou (Yb)

DHIXYY 3IMEMEHTUMH XUMWIAH OHUnor OypaH cyanarpaaryn Oaviraa Tyn
Xs3raapnaraMan  XaparnasTav  Ganpar.  TaHMMAH - MexaHWK  YapBapbir
cavXpyynax MeTannypruH yUnasapT X3p3rnaraaar.

Tlioteun (Lu)

JIIOTEUMIH UM Hb HEMTPOHbI [ynaaHbl YpBa/kKMAH Aapaa Geta uaupar
rapragar Tyn TYYHWAr Xypaacryyp, WYATKYYN3AT, NOAUMEPXYYNINT 33p3rT
X3P3rN343T.

Wttpm (Y)

MpanTyynary Gavanaap XamrvH epreH xaparnagar. LIMPKOHbl mcanTan
XOCNyyNcHaap eHAep TemmnepaTypT aXuinax CaHCPbIH XenruiH OypxaBy
Xunxag xaparnaHa. CyynuiH yen LED  panmumiH  ymMnaBapnang  Mxssp
awwrnax banHa. MeH anekTpof, nasep, X3t Aamxyynard 6010H MYNArIIHNM
TOXOOPOMXUIH YNABIPAINA X3P3rnaasr 6oNCoH.

CkaHam (Sc)

XOHreH LaraaHtan XonbX XaWmll XWWM3L CaHCPbIH XONrUAH YWUNAB3IPNANg
epreHesp x3parnax OavHa. CyynuWH yen CKaHAWWAT XONbCOH XaWW Hb
XaMIUH XOHTOH rofbMUIAH LLOXMYP XWUIAX3L, X3IPIrNaradx OarHa

1.1.2. Ta3pblH XOBOP 3NEMEHT aryyncaH 3pacyyauiH epeHXmn ONnronT

FX3-mr aryyncaH 129 TepnuiiH 3pa3c TOrToorAcoH 0a T3AM3PUIAH 51 Hb UTTPUIAH
3MHI3HMIM [X3-33p, 78 Hb LEPUMH 3rHI3HMIN [X3-33p BaskcaH banpar. MX3-MiH
YVNABIPA3AMIH a4 XOon0oraon Oyxuin LepuiH 3rHasHui 3pasch, bactHesnT [(Ce,
La ...)(CO,)F], moHauuT [(Ce,La ...)PO,], bara xamx33r33p nupoxnop [(Na,Ca,Ce.
..)J,Nb,O,F] Bonon Gycap 3pacyya, UTTPUAH 3rH33HUM 3pAcyyA kceHoTm (YPO,),
urtpocuHxmsnt [YCa(CO,) F] opmor /XycHart 5.2/. YyH3sC ragHa anatutaap
thochopbiH bopaoo xunx seuag MX3—unr raprax aeaar. X3 aryyncaH apacyyaniH
20 rapyn Hb YWNABIPAAMMAH ronnox ad xonboransir erger. OXY-biH HMOOW,
TaHTan, MX3-UNWH XaWryynbiH apra4ynncaH 3esneng aypacaH MX3 aryyncaH ronnox
3PACYYAMNT XYCHIIT 5.2-T, B3NXUNH TX3-MINH TOMOOXOH OpAyYyAas XYAPVNH FONoX
3pa3c Gananaap aryynaraaar 3pAcyya, TIAM3PUH TX3-UAH UCAYYAUAH HARNO3IP
aryynrbIr XyCHarm 5.3-T xapyysinaa.
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X3-unH ronnox spacyya
XyCHarT 5.2
[a3pbIH x0BOP
SpACUNH HIP XUMUH TOMbEO MeTanblH UCIUIH Xoney Hart, r/cv?
aryynra, % 3nemMeHTyya
MoHaLut CePO, X Ce,0, <35; ThO, <31 - 4.9-55
KceHotm YPO, Z Y0, <61 U, Th, TR 4.4-4.6
Yepyur YPO, - 2H0 2 Y0, <51 TR 3.1-3.3
bacrHesut CeCOF ZCe,0,p075 TR, Th 44-52
Mapwu3ut Ce,Ca[CO.LF, X Ce,0, <60; Y,0, <10 TR, Th 43-4.4
VTTpOCMHXM3UT YCa[CO,],F Z Y ,0,=44-47 Th, TR 3.6—3.7
% Y,0,=33-44;
DepriocoHnT Y(Ta, Nb)O, Ta,0,=4-9; U, Th, TR 5.5-6.0
Nb,0.=38.0-51.6
IBKCEHUT Y(Nb, gh;ab (©, ZNE§82=18683—51748 U, Th, TR 5.0-5.9
6 Ta,0.=1.0— 47.3
larapuHuT (Na, Ca),YF, ZY,0,=35-48 U, Th 4.2-45
NrTpodpniooput (Y, Ca)F,_, 2 TR,0,=18-20 - 3.5-3.8
OanxunH opayyabiH X3 aryyncaH ronnox spacyya
XyCHarT 5.3
Ne 3pacuitH Hap XUMMUITH TOMbEO FX3-witn MU:W'H
X3MX33, %
1 BactHesut (Ce) (Ce,La)(CO,)F 75
2 MoHauuT (Ce) (Ce,La,Nd,Th)PO, 65
3 Mapmznt (Ce) Ca(Ce,La)2(C03),F, 61
4 KceHotvm YPO,. 61
5 Fagonuuut (Ce) (Ce.La,Nd,Y),Fe*"Be Si,010 60
6 NTTpouepuT (Ca.Ce,Y.La)F,,nH,0 53
7 Cuhxwmsut Ce) Ca( Ge, LA)(CO,),F. 51
8 XyaHrouT(Ce) BaCe(CO,),F. 39
9 Annanur (Ce) (Ce,Ca,Y)2(Al,Fe3+),(Si04)30H. 38
10 Bpuronut (Ce) (Ce,Ca)5(Si0,,PO,),(OH,F) 32
n Liebanr (Ce) Ba,Ce,(CO,L.F, 32
12 ®nopeHumt (Ce) Ce AL( PO,},( OH ),. 32
13 Nonaput (Ce,La,Na,Ca.Sr)(Ti,Nb)O, 30
14 3gkceHuT (Y) (Y.Ca.Ce,U,Th)(Nb,Ta,Ti),06 24
15 Ssavianur Na,(Ca,Ce)2Fe?*,Mn,Y)ZrSi,0,,(OH,Cl), (). 9
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1.1.3. Ta3pbiH XOBOP 3NeMEHTUNH YUNABIPNN, X3TUH Tenes

AMepukniaH FeonorninH AnbaHbl alUMIT ManTMasblH H33ATTIM M3AIINNMAH CaHL
M313371CH33p 2018 OHbl 12-p capblH Oavgnaap DnxuiH MX3-uniH HUAT Heel, 120
cas T opumMm bawraaraac Xarag ync 36.7 %, bpaswn 18.3 %, BbetHam 18.3 % TyC
TYC 333X Heeueepes TIPryymx banHa. XapuH OyT3rasXyyHUM XyBbA AINXMIAH
X3MX33HL, Xung, HAAT 170 MaHraH T TX3 ymnaeapnax Oanraaraac Xarag ync 120
MaHraH T Oyioy 70.6 %, Asctpanu 20 msHraH T byioy 11.8 %, Amepuk 15 MaHraH T
bytoy 8.8 % TycC TyC raprax banHa.

[X3-UWH TONMOX Heel, Hb [3NXWAH LeeH X343H OPHOOp XA3raapharfax
Ganraaraac Xatag ync A3NXMAH HEBLUWMH TypaBHbI HIMMIAT 333MLNX HeeLeepee
DINXMAL T3Pryyncasp OarHa. AMepuK yncbiH XyBbf MayHTMH [lacc opa ron
YMNaB3Ipnary Hb Gereen 1998 oHA aWMrNanTbIH YN axwmnnaraar 30rcoocoH 4 2018
OHOOC JaxMH alumrnax 3xancaH. MayHTnH Maccaac ragHa bokaw yyn, beap Jlogx,
PayHL TON 33p3r X34 X343H [X3-WNH OpA, UNP3NYYA 0433P XaWryyibiH aXunn aBargax
GalHa. AMEPUKUIAH reonorinH anbaHaac Ansck Myx yncag Xavnep CnekTpumH
aproir  Xawryyng awwurnacHaap [X3-unH XyA3PXUAT OyXud X3TUAH TeneBTa
Tanbanr (Wilburn and Karl, 2018) unpyyncaH GanHa. DHITXIIT A3NXMIAH [XD-nitH
HEBUMIH 5 % opyYMM Hb Gaix 6a 3H3 Hb UNbMEHWUT, CUNIMMAHWT, aHap, LMPKOH,
MOHALUT, PYTUA 33prUnr aryyncaH AanavH 3priH LIOPOOH OPAblH Tepen oM.
IHITX3MMIAH reonorMiiH anba CyynuH Xunyyoda FX3-unH 3pan xanryynbiH axung
aHXaapy LWYATAST MHTPY3MB, KAapOOHATWT, CKapH, MErmMaTwT, rperi3eH TepnuiH
XYLIPKUATUAT aHxaapaH cyaamk 6anHa. lananH s3priiH OOMOH 3X ra3pbiH LWOPOOH
opayynan 2016 oHbl Oananaap MoHauWTbIH Heel, 11,935 cas T XYpPH3 X3M33H y33X
GancaH 6a yyH1 30 % Hb AananH aprunH AHapa Mpagew OyCuiAH OyNar WopooH
opaof aryynargax banHa.

a3pblH XOBOP 3MEMEHTUMH MeTanbiH BOMOH UCINAH YH3 A3NXMMH X3MXKI3HL
2005 oHOOC OroM 8cex MPCcaH 60noBY 2012 OHbI IXHWIA ynrpnaac Oyypy 3X3N1C3H.
MeTannblH YHUH ecenT, OyypanTbiH Cyfanraar XMasr Cyanaadua YHUMH econTumr
Tannbapnaxgaa Xatag ync MX3-uiH Heel, Ga YMNAB3IPNAN33P3D ANXMAL HOEMXK
Ganraa bereef 3H3 MeTa/bIH KCMOPTOL XA3raapnant XMMCIHTIN XONOOOTON X
y303r. XapuH YHUMH Oyypant OONOH CYyyAWMH ven HaN334 TortBopTon Gonoof
Oavraar Tannbapnaxmnaa YHAUMH ©CenT ynam UX3CH3 X3MIIH [VH LUMHXUAM XX
FON X3P3rN3ry OPHYYA LWaapanaratan MeTabir HeeLUemX YaacaH, 3apuM OpHYYAAL
FX2-WIAH yypXxarHyya, aXunnax 3x31C3H OONOH TYYHUIM faxvH O0noBCpyynanTbiH
apraap raprax 6GonomxTor OONCOH 33p3rTan X0NbOOTOM X3M33H Y33K OalHa.
Xaomnrasp TX3-UNH HUANO3P WUCAUWH XyBbA, TOLOPXOM X3MX33r33p XaHrargax
DONMOMXTOM YMr XaHAnara xaparfax 0Oavraa xagumm 4 TXXYHA dnemeHTyyaAunH
3PINT X3P3rLd3 UX, YHI Hb P33 ecex Maraffiantan xaM3sH Taamarnax OanHa.
X3amnrasp TX3-MNH YHUAT Laalwng TOTTBOPXKMHO X3MI3H Y33 Oalraa 4 A3nXUnH
XYH aMblH ©CONTTIM yANAaX O3NXMMH X3MX33HA 3AMWH 3acTUAH eCenT fBaraax



AWNrT ManTManbiH 6asinar, OpAblH HEBUMIH aHrUAIbIr m
[@3pbIH XOBOP SN1EMEHTUIH opaoad Xxaparnax apraduicaH 3eBiemMxX

Hb Xapargax Ganraatart xonbooTonMroop MX3-UNH YHUMAH MHITUMH ecenT Honox
Marafnantay XamM33H 3apum Cyanaaqng Toolox banHa. [X3-uiH ron ynasapnary
Bonox Xatap yncag CyyaUAH Xunyyodg Oavranb opyHbl OOMOH, HUWMM yAC
TOpUWH Oanaan xypLaax XaHanaraTan, TYYHI3C rafHa aXunyiblH XeA4enMepuiiH
Xenc eHpepcex Oawraata XonboOTOM YHUMH ©CONT rapy OONOXbIr YryMCraxrym
3 Y33 6anHa.

a3pblH XOBOP 3N1€MEHT Hb HOTOOH TeXHOMOrM, 3NeKTPOHUKMIMH DONOH LBPrUiH
30pyynanTTan Xaparnaraasr 6arax TOHOr TOXeePeMXWMH YMAABIPMNNAH TON
TYYXUA 31 Hb Oancaap OavHa. TX3-g xamaapargmar 17 MeTannbiH X3p3rns3
XapunuaH afunryn, 3apuM neMeHTUNH X3p3rn33 Daracaxaf 3apVMbIHX Hb inaHrysa
LNCNPO3M, HEOLMM, €BPOMNW 33P3r ra3pblH XOBOP XYHL NEMEHTUNH X3P3rfi33 ynam
MX3CH OarHa. MX3-WIMH LaalabliH X3p3rn3r 6oAUTOOp Taamarnaxaf Xauyy Y nupax
25 XWUNUAH XyralaaHa TyYHUA x3parnasHum ecent 5 -9 % xoopoHa (Alonso et
all., 2012) GanHa x3M33H Taamarnax OarHa. HOrOOH TEXHOMOTWIAH XerKWNTaV
X0NGOOTOMroop CaNxXmMH C3HC OOMOH LaxunraaH MOTOP VWNABIPMIX3L, MXIIP
X3P3rN3rAmA3r AUCIPO3UTUAH YHI XapbLAHIYN 1X33p 6cex 0oNnox oM. OHeerninH
X3P3rN33r33p aBaag y33x34 xung 105000 T (£15 %) [X3-WitH UCaN WwaapanaraTam
(Hatch, 2012; Alonso et al., 2012) r3caH T00L00 balHa. TOrTMON COPOH30H, MeTans
XaWnLl, KaTanu3aTopbiH YANABIP, OHrenree 33par Hb [X3-WMWH FON X3P3rN33HWUM
canbap Hb 61n33. OHeervinH bananaap HeoaMM, NpaseoamnM, caMmapy (ancnpo3w
Ga TepOuM HIM3MTIIP) 33P3r INEMEHTYVAIIP XWCIH TOITMON COPOH3OHTYYA Hb
XaMIUIAH Xy4Tar 6onoon XeHreH Gark Yafax Oanraa Tyn A3NXWMWH 3ax 3331 A33p
3PINT XIP3IrY33 MXTIM OarHa. MXD-MAH Oyx TEPNUAH X3P3rNa3r xapranzaH >Xung
5-8.6 % ecentTan barxaap TooLo0MX 2025 OHbI XYPTINX X3P3IrL33r 3arsapymnaH
2025 OH X34 XUAKMWH X3P3rn3d Hb [X3-unH HUANG3p ncnasp 210 000 T xypH3
M Taamarnaxa?.

[30XMAH 3p4MM XYHHWI 3X YYCB3IPUIH CyAanraaHbl Yp AYH33C Xapaxag 3pynM
XY4HUM X3p3rn33 2035 oH xypTan XununH 13 % ecex xaHgnaratan 6anHa. Magsax
LiaTax allWrT ManTMan rofifiox TYYXWii 30 Hb Oaricaap Ganx bereen 2035 oHbI yen
HUIT 3p41M XY4HWI IOPOBHMI TYPBBIF 3331C33p Banx 6a CaPrasradx 3pHMM XyYHHUN
xyBba 10 % op4nma xypax OONOB yy X3M33H Taamarnax barHa. NnHxyy banransg
33M1T3M HOTOOH TEXHOMOMM XBMKMXUIH X3p33p MX3-MIH X3paru33 ynam oyp ecceep
Ganxaap xapargax OanHa.

1.1.4. Ta3pblH XOBOP 3NEMEHTUMH XYA3PXMAT, rapan yycan

[X3-yy4 Hb WOHbI pagmyC TOMTOW Y4YMpP CUIMKATAAr XaWWHbl TanCTKMATbIH
yen dynyynar Gypayynsry ron 3pAacyyauiH OPOHT TOPA OpXX Cyyx BomoMX MyyTan,
VNA3MA3N XaWNWWHAG, UX3BYN3H yNaasr Oereef TancTKWNTbiH TOrCreNMnH WaTaH
KaTMOHbI OPOHT TOP TOMTOW LMPKOH, aHap, anaTtWT 33p3r 3pACUAH Hampnarag
OPAOT OHLIOMTON. BopXXMHOr NerMaTuTbIH 3pAcyya MX3-33p baskcaH banaar.
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[X3-UMH XYO3PXUNT Hb WMX3BYM3H 3X TaspblH JOTOPX reOAMHaMUK HeXUenm
TINM3NTUMH TEKTOHUKTOM XxonbooTtoln yyccaH nynn anapt (pull apart) xarapang
3CBIN acTeHoCepPUMH LOPTUATBIH OYC3A yyCasr ax33. VMM TeKTOHWK TOrTuom
nuTocepunH 3y3aaH baracax HUMMIPCIHTIM XonbooTomroop Aapant bOaracax
TYHWA MAHTUIH 3X YYCBIPTIM Marma Lapuaac Oypxyyna xeepeH opx LaplcaHaap
YYCC3H LUYATASr-Cyypunar Havpnaratay ryHun GrveTyyaTan OpoH 3al Lar XyralaaHbl
XyBbf, HAIT X0N000TONroop MXD-WH XYA3PXUAT YYCadr OarHa. 3apumM Cyanaayns
L3NXMAH  X3MX33HL TOMTOOTACOH TOMOOXOH X3MX33HWMW [X3-uiH opayyabiH
eHeerMnH Ganpwmx Oy reogMHaMUK OPYMH 0433P AYH LWWHXMATID XWX
T3AM3PUNH TapXanTbir 3PTHUM Cyypb, 3X ra3pblH pudT, OporeH Xerxmun OonoH
erepwnuinH byc 33par Hexuayyasa (Chakmouradian et all., 2012) yycax GanpLuvx
DalrHa rX y3C3H..

OHOep TeXHONOrn Xerkumx, XD-WUAH X3P3rn33 MX3CCOHTIA X0nbooToMroop
LRNXUNH XIMXK33HL 3AM3P MeTaIbiH 3X YYCBIPUMT Togpyynax cynanraa 2005-2011
OHYYAAA dPUUMTIV XMIXK AMEPUKWMIH reonoriH anbdaHaac AMepuKMAH OOnoH
L3NXUM LaXWHbI TX3-UIAH XYO3PXUAT, TYYHWUN X3TUMH TENEBUH Tanaapx Cyaanraar
XWX TarnarHacaH (Keith et all, 2010) Ganpar. AMepukuitH FeonorniiH anbaHbi
Y33 Oamraaraap MX2-UWH XYO3PXWUNTUAT rapan yyci33p Hb YHACH 9 Tepeng
aHMUMK TYYHUW Teneenex OpayyAblH XXWW33r erceH Ganarnmir goopx (XycHarT
5.4.)-1 y3yynas.

LLIynTA3r MHTPY3MBT3M XONOOOTOM XYAIPXMATUMH XYBb LUIYATASM MarMa Hb
66p6ee Malll HUNM3N MarMblH 3X YYCB3IPTIM X y343r bereen TyyHT3M xonbooTtown
XYOIPXUATUAH acyyaan GypaH Tortoorgooryi. LLUynTnar nHTpY3MBTaM xonbooTow
[X2-WUAH XYOIPXUAT Hb WX3BYM3H LWMPKOH, HWMOOW, CTPOHUM, ©apu, AWUTUTIN
3BWNNACOH GanpanTtan Toxmonaox Oereef rapan YYCIUAH acyyanbir CUCTEMYNIK
TOAOPXOMNOXo MaLl ApBurTan baaar. KapoboHaTuTyya Hb Malll XOBOP TOXMONAAOT,
OONXMAH  XaMX33HA eppee 527 Gavpwmng (Woolley and Kjarsgaard, 2008)
TOrTOOrACOH. TOMPUNH UCAMWH anT-33CiiH opd Hb 1980-aaf oHbl yea Onumnnk
[am opabir 0NACOHOOC XOMLW rapy MPC3H OPAblH rapan VYCIMMH eBepMeLl, LLUNH3
Tepena TOOLOrA0OHO. X3AMMII3P YYHT3N TOCTaN OPAYYA A3NXUAH X3MXI3HA, HIN33L
Taapangaar Y 1aHuMn TX3-uiH aryynra bara 6anpar 6on Onumnuk [am opaof
H3N334 WX HeeUTan Oampar oHUWNOrTow. MerMatuTyya OOPXMHAOM MHTPY3VBUMH
TOMOOXOH OVETUIH 3ax OPYMOOP YYCCIH Barx Oa T3Ar3p Hb Mall HUMAMAM ONOH
TOPNWWH Havpnaratal Oavaraac ragHa epeHxminaee OUEeTUMH XyBbA XWXKWT Tyn
T3p OONroH YWMNABIPUIAH a4 xonboraonton Ganaarrym.

Knanmakc TepnavmnH MonmbaeHWn nopdupuiiH  OpaoA TOAOPXOM  TYBLUMHA
IX23-UNH eHLepPXCeH aryynra erger OOMOBY Mall XWrg Oyc Tyn X3TUMH Tenes
Hb Tomopxomry bGalHa. ©replinesp raspbiH XOBOP 3MEMEeHT aryyncaH yynbiH
qynyynar 6onoH X3-WWH XyB3pXMAT Oyxui Tanban 3M3rsnf OpX 3eernex
LaXVH XYPUMTNAraaaZ WOoPOOH XYPUMTNAN YyCrafar. AnaHrysa MoHauut 6onoH
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KCEHOTVMWUMH TOM 3X YYCB3P Hb LIOPOOH XypumTnan Gampar oHunorton. MeH
OananH 3prurH Xap 3N1C X3MI3H HIPASMAMAN UIbMEHWUT-MArHeTUTUAH  OONoH
LlaraaH TyranraHbl LWWOPOOH OPAOL AaviBap Davanaap MOHALMT H3M334 X3MXK3I3r33p
aryynaroaar. XanyyH YWAAMSr yyp aMbCranTam  OpYWMHL  Yynyynar XMMWAH
erepLUMNL NyH3rM aBTaxaf, TeMep, XeHreH LaraaH-Tempeep baskKcaH erepLnniH
YNO3rO3N ragapryy yyoax 6ereef X3, TyyHUIM AOTPOOC XYHL 3NEMEHTYYL TOA0PXON
X3MX33r33p Dasxaar OavHa.

LLIoXOMH YynyynruinH AOTOPX KapCTbiH aryng XypUMTAArAcaH XeHreH LaraaHaap
GasH xypaac FX3-33p basxkcaH banxsir MoHTeHerpog TortooCcoH O0NOBY 0A00r00P
3AMMH 3acTuiH a4 xonbormon Hb Togopxonry (Maksimovié and Panty, 1995)

DanHa.

X3-uH Xya3pXXunTurH rapan yycnunH tepnyya, (Keith, 2010)

XycHarT 5.4

Fapan yyuimmnH

Fapan yycnumH gaa Tepen

XKuwaa, Teneenex TOMOOXOH OPAYYLA

Tepen
MarmbiH (WwynTnar-cyypunar) OXY-bIH JloBo3epo,
MerMaTnTbIH C,uan ;ﬂ?;:m (wynTnar- OXY-b1H XBUHbI MaCcHB
LWynTtnar yyp
MHTPY3MBT3N MerMaTTbiH 431 CYAsbIH (X3T WynTnar) IpvHNanasiH Moudenart
xon6oortoi MopoTepManb cydan Oa LUTOKBepK AHY, Anpaxornin Jlemxu
Fant yyneix bapyyH ABcTpanuiH bpokmaH
AnbOUTUTUIH MeTacomaTuT OXY-blH Muack
MarmbiH AHY, MayHtvH Macc,
[>n cyanbiH ManasunH KaHrakyHas xuin
TmopoTepManb cydan Oa LUTOKBepK LnH3 Mekcuko FannuHac yync
Kap6oHaTtut

CkapH

XatagbiH CaviMa

KapboHaT Yynyynar aaxb TypaATUiAH

XaTagblH basH-OBoo

MeTacomaTtuT-eHnTUINH

AHY, ApkaH3acbiH MarHeT koBe

TeMpuiH ncnnnH

MarHeTuT-anaTuTUAH TYP3NTUIH

AHY, Mirn MayHTUH

33C-ant TeMaTuT-MarHeTUTUIAH BpekYmH ABcTpanuiiH Onvmnuk Jam
Abuiccan (TXXy3, TXXe3), annaHur, OXY-biH AnpaH, LLBen-UTTepbu,
Mermatut - - g
MOHALWT, 3BKCEHUT 3BLLANMH Karag-®avs Mawn
Mo-nopcup Knanmakc tepen AHY, KonopagorminH Knanmakc
MurmMaTuTXCaH rHemc AHY, KanundopHsl Mio3vik Bannen,
MeTamopd 5
YpaH-IX3-nnH ckapH ABcTpanu, Mapu Katnut
MnatopmblH hocoput AHY, ©mHeT Anpaxo
Crpatudopm KapboHatuTTam 3Bwmnnasx hochopnt bapyyH AscTpanu, MayHT Beng
¢doccoput 6a V
. [paHWTTan 3BLWNNLSX NaTeput OMHeT XaTtag
erepLUIvH .
ragapryy bappenut aryyncaH bokcut bpasununiH Mokoc fe Kangac

Kapctbit Gokent

MowTeHerpo (EBpon)
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YpaH aryyncaH nupuT-KBapLTan

KaHaa, OHTapwo, Ennnot Hyyp,
KOHrnomMepart a P yyp

SpTHUI WOPOO _
AnT aryyncas nupuT-KapLTan OMHeT AdpHK, BUTBaTePCPaH

KOHrnomepat
W [lananH 3prnH TUTaHbl LLOPOOH bapyyH Asctpanu, Kyymxapnoo,
opoo .
LlaraaH TyranraHbl WOPOOH ManawsbiH Sn Lwopoo

1.1.5. Ta3pblH XOBOP 3NEMEHTUNH XYLPWWH Tepen

OunddepeHumnaumn opcoH HedennH-CMeHUTUNH MacCUBT aryynargax opayyn
Hb (JloBO3epo) HMOOM-TaHTan-MX3 ron xyasp Gongor. Xya3pKC3H MHTPY3MB Hb
TOBUMH TOPIWAH Ayrapur xanbapTan onoH a3tar Oycnyypnar TortouTon banHa.

Nonaput aryyncaH auddepeHUmMaumna opcoH xacar Hb (2-p da3) HedenuH,
X33PUMH XOHW OONOH ©HreT 3PACYYAWUAH XYPUMTNArAcaH TOpU30OHT Byxui
YPTWT, 10BUT, (DOAWT, NYSBPWUT, MANMHWT 33p3r Havpnaratal pUTMA3r TOrTOLTOM
Yen3nyya33¢ TOrTHO. JTonapuT Hb JOOA X3C3IT Hb YPTUT MANMHETUH Havpnaratan
X3C3T akueccop 3pasc bananaap Oara 3y3aaHtam (0.1-2 M) ye yycraH3. Spascnar
OYPaNOIXYYHAN XyBbL, HEPENVH, Kanu-HATPUMH XI3PUIAH XOHL, STUPUH, LWYATNIF
ambnbon, coganut, Leonut barx 6a akueccop Bananaap nonapuT, BUAIMOMMUT,
anatwT, 3BAMANUT, PaM3anT, MYPMaHWT, I0BO3epUT, CheH, MarHeTuT, MUpWT,
NUPPOTUH YYCCOH DaHa. JlonapwT Hb HMOOW, TaHTan, uepuinH oynrinH MX3 raprat
aBfar rofl TyyXvn 34, oM.

X3T cyypwnar, LWyATA3C YynyynruiH kapboHaTUT Hb J3NXWIAH HUOOWIH TONMOX
3X YYCB3P Hb Oommor. XaT cyypunar, WyATA3r YynyyaruiH KapboHaTUT Hb Oyrym
DONOH Larapur xanoapTan dreTyya yyCrax 0a KapOOHATUT Hb LUTOK, LiarapuraH a3
Cyanyya, Xoomnow xanbapTan GanHa. KapOoHATUTbIH OMET Hb TyXalH X3T Cyypwvnar
LWYATA3T MarMblH A depeHLMaLbiH TOPeec xamaapy Ayrapur xan03pTan LUTOK,
Laupar MasrvinH 3N Ccyanyya, uarapur OONOH Tan uwarapur xanoaptav Ounetyya,
X0O0MOW MasrniH OUeTyyA, Xanb3pTai rafgapryyn Unapasr.

KapboHaTWT Hb KanbUMT, LONOMWUT, aHKepWTbiH Tepnyyarv. KapboHatvtag
MUPOXNOPbIH XYOIPXUAT XUrA, TapxanTTar WUrTrd xano3pTav barHa. XyapunH
bvet Hb Apyystap aryynratan (Nb,0,=0.05-0.08 %) cyypb [33p GasaxcaH
(Nb,0.=0.2-0.8 %) O6yc 6Gangnaap LyramaH x3n03pTai Wn3pAsr.  XyAsp
aryyncaH 4ynyynart opcteput, (roronut, MUPUT 30HXMNOXOOC ragHa anatuT,
MOHALMT, 3apMMAaa LUMPKOH, banaenent 6a MarHetuT aryynHa. [yHa 6onoH Tom
TancTnar KanbUMTbiH KapOOHATUT Hb KapOoHaTbIH Tyyxuii 34 (Knuwa3 Hb: OXY-biH
Beno3umuHckoe 6onoH KaHagslH C3HT OHope) 6ok 6onHo.

XOBOP TOXMONZONL X3T CyypUAar WynTiar Yynyynarrari xonbooTon NMpoxnopbiH

XYOPXWUNT Hb KapOOHATUTAL OWW MUKPOKAMHUT-KANMMH  X33PUAH KOHLLTOM
METacoMaTuUT JOTop (IpXyy MyXuiH VX TaruHbl opal) xerkceH bamaar. Vx TaruHbl
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OpPLOA anaTUT-MUPOXNOPbIH XyYA3PXMAT Hb 600 M rapyw ypt, 300 M XypTan
BpreHTaV BYCWMIH Aaryy LWWrTra3, Cyaan-wnrtras Xyasp OyXui MaWmn xano3pTan
banra. TyyHum xyasp 4sx Nb,O, aryynra 1.0 % xypaar.

3apumM ToxMonaong KapOoHaTUTad raTYeTTONUT XMXKUMX3H WKUrTrd Gananaap
Baskmx Bre faacaH XypUMTAAN yyCrax 3CB3M NMPOXNOPbIH XYAPWMH BYCUIH 3axaap
GasxcaH Oanpantal wnapaar. TaHTaN-HWOOWAH HWAAMAN  (KOMMNeKC) XyaspT
Nb,O,/Ta,0, xapbuaa 4.5—8 6anHa (CpeaHesMuHMIA opa GONOH BenosMuHII
XYIAPUIAH BYCUIAH 3apUM X3CaT).

BacTHe3nTTan KapOOHATUTBIH OPAYYA Hb LEPUAH OYArMAH TX3-unH ron 3x
YYCB3P Hb OONZOT. SH3 TOPAWIH OpAblH ron Teneenerd He AHY-bIH MayHTUH Macc
opA, oM. Tyc opf Hb Lyn OOMoH 3ypBacnar TortouTon kapboHatut (kanbumt) 60
%, Gaput 20 %, kBapy, 10 %, MX3-unH 3pacyyn (b6actHe3mT 6onoH MoHaumT) 10
% aryyncaH 700 x 200 M X3MX33T3M LITOKOOC TOITOHO. MayHTUH Tlacc opabiH
FX3-UMH HUANO3P aryynra basH xacart3 10 %, aayy xacarm3 5 % ba TyyHI3C Oara
aryynratan. HUAT Heeumnr Hb 2.5 cas TH xyaspT 5 % TyyH33C 433w aryynratam [X3-
WMH UC3N aryynargax 0avHa rax y34sr. MOoHron opHbl XaMx33H4 JIyrviH ronbiH
OpZl Hb KAPOOHUTUTLIH 3H3 Tepena xamaapax 0ereef TyyYHUA Xya3pT Kanbuut 80%,
LONOMWT, aHkepuT GonoH Oycap kapboHaT 3pa3c-10%, kBapu-1% aryynargaar.
[X3-WUAH ronnox 3pAcyYA Hb CUMHXWM3WT, MapuUK3MT, OGacTHe3uTbiH xamTaap-10%,
Aaranmax apasc bananaap nupnt 1-2%, dniooput 1% Tyc TyC aryynargaHa. Jlyruin
FOfbIH LarmparaH TOrTOUTOM He(eNMHT CMeHUTUMH MaccvBbiH xong xaract 400
rapyv XvXur cygan, CyanaHuapyyn W3pAr3sC YWANABIPAAMMH ady xonborgon
Oyxun 28 cyanbliH OveT TortooracoH. OpmabiH X3MX33HLA  TX3-UMH aryynra Hb
HUAAM3N UC33P /TR0, /1,78=28,47 % Ganx bereepn 806,3 MAHI.T xyadpT 2,17%
AYHOAX aryynra OyxXun HUAAM3 UCAH HeeLl, BalHa M TOOLOX rapracaH bawHa.

KapOoHaTWTbIH erepLunninH ragapryys AaxuH XypUMTancaH, XyBMpCaH ragapra
Aaxb [X3-HmobuiH (Y 6a Sc) opayyd Hb YYCCOH OGanx 0a CyynuMiH yen X3TWiH
Tenes Oyxui WnH3 Tepen (AkyTbiH Caxan banx Tomtop opa) 6onx barHa. TomTop
OpAbIH XyApunH B1eT Hb 260041700 M xaMx33T31 10 M OpYMM LyHAAX 3y3aaHTau
[aBxapra xano3puiH bureT barHa. XyapunH b1eT Hb faBxapra xanbapTaun bereep
NMPOXNOP-MOHAUMT-KPaHAANAMTaac  Tortox 0asH  Xyadp OONOH  KaoNMHWT-
KpaHpannutaac TOrTox sAyy XYAPUWH canaaBynaH [apaancaH yeymdsC TOrTCOH.
XYLPWAH TON 3pA3C Hb MOHALWT, NMPOXIOPbIH TOPNUIH 3pACYYL O0NOX CTPOHLM-
nupoxnop, Gapu-nupoxnop, nNOMOONMPOXNOP OONOH 3HMMWH  MUPOXNIOPbIH
YNALYYA oM. Xyasp Hb Maw BagH aryynratan Byioy Nb,O.-ninn 4=8 %, TR O,-niH
6—12 %, Y,0,-unH 0.5-0.65 %, Sc,0,-niH 0.05 % aryynaraax 6051084 T34r33p Hb
HapUIH LWMPX3rnar Tyn Gasxyynaxan XyHa Oanpar 6anHa. OpfblH rapan yycan Hb
HUMNM3N Dereeq TYYHUIT 2 YHACOH 3aMaap Tannbapnafar. DXHWM TaaMarnan Ho xaT
Cyypunar-yaTnar Hanpnaratan YynyynruH MaccueT aryynargax kapboHaTWTbiH
OVETUNH BrepWNIH rafapryyriH AaxvH XypUMTAan Hb KMXUI HYYPbIH OPYUHL
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fIBarACaH TyHaMan-lWOPOOH rapan YYCaNTaW X y343r. Xoep Aaxb Taamarfian Hb
erepLLINH ragapryyn TeMep, MaHraaHbl 36er4en HUM334 XaMX33r33p ABaracaHsbl
ynAMaac yNasrasn uapuaach Hvobw 6onoH MX3-WinH 3pacyyauiiH 6asxmunt 6onox
3MUrEHETUK NMPOLLECChIH YYCCIH XK Y343, X34MN UAHXYY 2 TOPAUMH rapan YYCImnH
Taamar Gampar 4 3H3Xyy 2 npouecc XO8yn XaMTpaH XerkceH Oanx maragnan
eHAep oM.

Heeueepee panxung 1apryynard basH OBOO Opabir ONOH TOPANAH AaBXaLMan
rapan yyCanTam XaM33H y303r HUOOM-TXI-TeMpuiiH xyaspTan. Hrnobu GonoH MX3-
UAH XYO3PXUIT Hb ©preprunH daryy 3 KM OpyuMMm epreHtanreep 16 KM OpyHuM
YPra/mIaX XYO3PXKCIH OYCUAH X3MX3I3HA, aryynargaHa. XoBop MeTann 0ofoH
[X3-UWH XYO3PXMAT Hb XOXYY MPOTEpO30M-Typyy Maneo3onH Hactan LONOMUT
Laxb [daBxapra Xxanb3pTavi TeMpWMH XyA3pT aryynarfaHa. OpablH  X3MX33HLA
rabbpo, WynTnar MHTPY3UB, DOPXMHNOr Yynyynar TapxcaH Oanx Ga T3Araspuir
3yccaH  X3-33p bamxcan (TR,0.: 2—3.5 %) KapboHaTUTLIH Cynan xanbapuiH
OveTyyn xerkceH OanHa. XyApWWH TOn 3pA3C Hb MarHeTwT, rematwt banx Oa
HapUWH MeXNerT WMITr33 Gananaap MOHAUMT, OacTHe3UT, MUPOXIOpP, SWMHUT
aryynargaHa. TeMpunH aryynra 6asH xacarm? 45 % TyyH33C 33w, X3 aryynra
5.7-6.7 % (TR,0,), H1obun 0.126—0.14 % (Nb,0.). TempuitH Heel, Hb 470 cas T,
TR,0, Heel 40.1 cas 1, Nb,O, Heel, 1 caa T banaar ax33. OpablH rapan yycan Mat
HUWANM3J1, TyHaman-MetaMopd YYCoNTav TOMPUWH XYA3P 033 LaBXLaH X6rKCeH
KapboHaTWTTan xonbooTon HUOBU-TX-UIH XYAIPKMUAT YYCCIH MM Taamarnanbir
HWN33A, YHASCNINTIN MK Y343T.

WTTpUnH TepamnH MX3-UH XYO3PXMATUMH ronnox Teneenen 0onox “MoHbl-
afcopOubiH” Xyasp emHen Xartafjaf Oampar Oereef, 3H3 Hb rpaHUT, 3aHap,
amM®OUOONUTLIH BreplNAH ragapryyTar xonbooTon yyCCaH barHa.

[X2-WUAH YNABIPUNAH A33PX FON Tepnyyad3C ragHa 3XY-g (OXY) papaax
TOPNYYANNT aLWMIIaX MPCIH. YYHL!

e HedenuHT cveHUTbIH MacCMBTaN Xx0n0b00TON anbouTKT, KapOoHaTUT BOMOH
nermaTuTag aryynargax UMpkoH-Huobw (OXY, YpanbiH BuliHeBoropck

OpA);
e KBapu-XxnopuTblH MeTacoMaTUTag aryynargax WTTpUUH TepnunH X3
(Knprusbi Kyteccan-1l opa);

e OpraHuk TyHaman ckaHam-MX3-ypaH (KasaxctaHbl Menosoe opa).
e DAr33p OPAYyYAbIH HEBUMWH UX3HX Hb alUMrnaracaH Tyn xaaracaH.

MoHron opHbl XyBba, I'X3-unH 5 op OypTrargssg banHa.

e XansaH Oyprapaw: LLyntnar meTacomatut buet aryynaraaH MX3-Zr-Hf-Ta-
Nb xymspxuntran.
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Mywrma xypar: KapOoHaTUTbIH TOPAMMH anaTtuT 30HXMACOH [XXeHreH
3MEMEHT  30HXWICOH  XYO3PXWATTAW.  TOLOPXOW  X3CryyO3L4 MarHetut,
hnoopuT, MoHaLMTaap basxcaH X3CryyaTav

Xotrop: Mywrva xygartan wxun ©60n0BY XyApWWH 3pa3ch bputonuT,
anaTuT 30HXMIHO.

NyrniH ron: KapOOHATUT TOPAMIH OACTHE3NT-CUHXM3UT-MAPU3UT 30HXMIICOH

YnaaH pan: LWyntnar meatcomatut Owet aryynargaH [X3-Zr-Hf-Ta-Nb
XYOIPXUATTIN.
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1.2. Hnobu 6a TaHTan
1.2.1. Hnobw 0a TaHTanblH ePeHXMIA OMNTONT, X3P3rN33, a4 xonboraon

Hnobu 6a TaHTan Hb XMMUIH LWKHX YaHapaapaa eep XOOPOHA00 Malll TeCTaN,
Ganranb ypranx xamTaaa YyCCH Ganpar OHUIOMTOW.

Hnobw Hb MeHzeneeBbIH Yenax cMCTeMUIAH 41-p aneMeHT oM. MeTann H1obu Hb
raH MasrnyH caapan eHreTan, XyBUMH XUH Hb 8.57 r/cv?, 2415° C-p xannx, 3300°
C-p byuanHa. H1obwnH atoM XmH Hb 92.906, bavranbg **Nb racaH TortBopTom 1
n3otonTon, A.M. BUHOrpaZoBbIH TOOLOONCHOOP A3MXMMH LapUaac Aaxb HUOOWMH
knapk 0.002 %, xa1 cyypwnar vynyynart 0.0001 %, cyypwnar yynyynart 0.002 %,
ayranar synyynart 0.002 %, xyaunnar yynyynart 0.002 %, wyntnar vynyynart
0.01 % 6anHa.

TaHTan Hb MeHaeneeBbIH Yenax CUCTEMUMH 73-p 3EMEHT, aTOM XMH Hb 180.95.
bavranba ®°Ta 6a "'Ta rac3H TOrTBOPTOWM 2 M30TOMTOWM, +5 33pradp MCANAZAT,
FEOXVMUIH WNHX TOPXMIAH XYBbA, HUOOWUTOW HMN334 TecTan. A.M. BUHOrpagoBbIH
TOOLLOONICHOOP A3NXMIH LapLaac faxb TaHTanbiH knapk 0.00025 %, xaT cyypunar
qynyynart 0.0000018 %, cyypwnar vynyynart 0.000048 %, pyHanar yynyynart
0.00007 %, xy4mnnar yynyynart 0.00035 %, wyntnar vynyynart 0.0008 %. Ta:Nb
XapbLaa x31 cyypunar dynyynart 1:55, cyypunart 1:41, gyHgnart 1:26, Xy4unnart
1:6 Gampar GanHa. TaHTamnblH XyBWAH XWUH 16.6 r/cv?, 2996° C-g xamnx, 5300°
C-n 6yuangar. MeHrener Gyasr caapan eHreTsn. OHOep TeMnepaTypT TICBIPTIN
MeTannyyablH HIr Gereep 3H3 YaHapaapaa BONbMpPaM, PEHUH fapaa OpHO.

Huobwir xap TemepnerniiH yinnasapT deppornodm (Nb 65 % xypTan) xanbapasp
raHr 33B3pA3rTyn OONrox, eHAeP YaHapbIH XA XMAX34 HIM3INT Bananaap eprex
X3parn3a3ar 6a MMM XaWLWHYYA XYYWANar, WYATASr OpuWHA T3CB3IPTaM Oanpar
OHUJI0rTON. HMoBM OpcoH xamnw 6aT 6ex, XanyyH T3CBIPMIXAIS CalH, 33B3PAITYM
TYN ra3pbiH TOC OOMOH XM JaMXKyynax X0onon (TOMOOXOH X3MXK33T31), LeMUIH
TOr0OO, MYYXWH, CAHCPbIH TEXHWUK, XUMWIH YANABIPUAH TOHOT TOXO8PeMX, BHAep
[apanTbliH Oonnep, TeMep 3aMblH PeNbC 33p3r OfI0H CanbapT x3parnaaar. baraap
XVIMUIH OONOH LaxmnraaH TeXHUKUIH ynaBapT xaparnagar. Huobwunr Ni, Sn, Zr,
Ti, Ge 33par MeTayyATan XoNbCHOOP TYYHUW LaxmiaraaH Aamxyynax Yageap Hb
XapbUaHryn eHpep Temnepatypt (23 K) apc camxwupgar. Nb-Zr, Nb-Ti, Nb-Sn
XaWnLyya Mal CalH LaxuaraaH famxyynax YagBaptan Ganpar Tyn eHaep Xy4vH
Yaflantan COpoH3oHr ymnasapn3par. Nb-Ti Xawnwaap XWMCH opooMor Byxui
TYpOUH reHepaTopyyabiH XuH 4-5 naxuH 6yypd, AYK-unr 99.5-99.8 %-a xypragar.
TOLLOPXOM X3MXK33r33p HUKENb, KODANbT, TOMEPTIN XONbCOH XaWUALWMNIT T3CPINTIT
Xefenryyp, MyyXuH, XMnH TypOuH, AynaaH Tycraapnard 33parT alWwnrnaraax banHa.
Huobwir cyynuiH yen fanmayy MOAHbI TOCHOOC Gvo-Tynw (av3enb) rapraH aBax
TEXHONOTWT KaTanm3atop OONroH xaparnax banHa. HMOOWMH yrmnaB3pnanuinH 87
%-NAT TaHTUAH yMNAB3PNaNa, 5.2 % Hb XUMUWH ymnnagapT, 2.7 % Hb Bakyym
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3yyXxHbl ynaBIPpMANa, 2.5 % Hb HMOOUIH Xamnw rapraH aBaxad, 0.9% Hb meTann
HMOOW rapraH aBaxap TyC TyC X3p3rnarasx OanHa.

TaHTanbIr X3p3rn343r ron canbap 6on LaxwnraaH BakyyMblH (aHOA, TOPHYYA,
XY/193H aBary, eHaep TemnepaTypbiH BakyyM 3yYXHbl X3P3rcan) TeXHUKUIH canbap,
M6H 3yCary Barax Xaparcang awurnafar XanyyHa T3CBIPTaV Mall XaTyy XaumwmmnH
YVNABIPNAN, XUMUIH Tepen OYpUrH X3parcan, nabopaTopuinH TOHOT TOX6OPEMX,
XavnL OONOH FaHMMMH YaHapbIr CavKpyynax 33parT MeH X3parnaaar. TyyH33C ragHa
TaHTaN Hb XYHUI Ovief Cyynraxaf XaMrviH TOXMPOMXK CalTal LOPbIH raHL, MeTan
TYN aHaraax yxaaH, M3C 3ac/blH canbapT Cyaac oéx, Tepen OYPUrH XUIMIM SPXTIH
Xunx GonoH bycap Laapanarataln xaparcan bamanaap X3parnarnaar.

TaHTaNbIH YMNABIPAINMIAH Gapar Xarachir UaxmunraaH TEXHUKAH YNABIPAINNIAH
canbapt HyHTar ©onoH yTac Gawmnaap Xx3parnak 0OarHa. TaHTanblH SHEpruiH
anparanbr XypymTayynax OHLron YaaBapTaur Hb allMIaH LaxmiraaH KOHAEHCaTop,
LaxmnraaH xonboo (rap ytac), Ux33x3H X3IMX33HW rerafnir Xxafranax ToxeepemMx
(XapA, AMCK) aHaraaxblH LUMHXII3X yXaaHbl canbapT (COHCronbiH annapat, 3ypxHui
annapat) 33prunr YUNABIPASXIA X3P3rN3A3r. TaHTanbiH UCIUAT ecrery WuHUi
XyrapsiblH VHOEKCUIAT Cavkpyynax 30pUiroop MeH TaHTamblH KapOuasir Tacnary,
3ycary Garax Xap3arcang, xaparnsmoar.

TaHTanblH YMNABIPMINUAH 24 %-WIAT KOHLAEHCATOPbIH YWNAB3PNaNL HyHTar
Bananaap, 22 %-wir OyTnyypbiH ynasapnang, 18 %-unr XuMunH yunasapnang, 17
%-WIAr MeTannyprT, 12 %-WUiAr TaHTanblH rynaMan, 7 %-uir TaHTanbiH KapoOUaMnH
YUNABIPAANL TYC TYC X3p3rnax banHa.

Hnobn OONOH TaHTanbiH afb anb Hb ONOH TOOHbI 3PACUMH HaWpnarag OpPCOoH
bavpar. Huobumnr aryyncan 83 3pasc M3p3radx Oanraaraac 60 Hb McaN, 22 Hb
CUAMKAT, H3M Hb apaHXWH 3pA3C OavHa. HWMOOWMH XyBbA, YWNOBIPMAUMH ad
xonborgon Oyxui 3pA3C Hb: MUPOXNIOP, raT4eTTonuT, Konymbut ©Gereen Oara
X3MX33r33p I0NapuWT, TaHTanuT 6a LaraaH TyranraHbl LUaapaac raprax aefar.
Nb,O, aryynra kapboHatutbiH xyaspt 0.5-2 %, erepwnund ragaprag 0.1-1.5%
GavBan opg bongor. TaHTanbir aryyncaH 37 s3pasc banaar 6a 6yra ucnmnH 3pacyya
toM. TaHTambIH YANABIPANUMAH FON SPACYYASA: TaHTANWT, BOAXKMHUT, TanuonuT,
MUKPONUT, KOMYMOWT, NONapWT, raT4eTToNnUT, CaMapcKUT 33p3r 3PACYYA OpLor.
Hnobun 6a TaHTanbiH XyAPWAH FOANOX 3PACYYAMMH M3O33nAmMMr XycHarT 5.6-4
Xapyynas.
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Huob6wu, TaHTanbIH XyAPUIAH 3pACYYA

XYCH3T 5.6
WcnuiH aryynra, %
SpACUIAH HIP XvMUIAH TOMbED Xonby Hart r/cv?
Nb,0, Ta,0, 3neMeHT
Konym6ut (Fe, Mn)(Nb, Ta),0, | 59-78.7, 1-20 - 53
TaHTanut (Fe, Mn)(Ta, Nb),0, 0.2-20 63—86 - 8.3
Mupoxnop | (Na, Ca), Nb,O,(OH, F) | 52-71; po70 | U, Th TR | 3.8-47
Mukponut | (Ca, Na),Ta,0, (O, OH, F)| 0.9-10 55—-80 U 5.9-6.4
Tanvionut Fe(Ta, Nb),O, 9-22 62—85 - 6.4-7.9
Vikcmonut (Ta,Nb,Sn,Mn,Fe),0, 8.3 68.96 Mn, Sn 7.23
BomxuHut | (Ta, Nb, Mn, Sn, Fe),0, | 0.1-15 65—75 Sn 7.19-7.36

(Na, Ce, Ca)(Ti, Nb, Ta)

Tlonapwurt 0 8.0—12.8; 0.6—0.8 Ti, TR, Sr 4.6-4.9
3
Jlyewmr NaNbO, 81.09 - 4.44
IBKCEHUT Y(Nb,Ti,Ta),(O,0H), 47.43 22.53 Y, Ce, 4.84
CrpioBepuT (Ti, Ta, Nb, Fe)O, 11.32 37.65 Ti 4.25
(Ca, U, TR),_(Nb, _
ratyerronut Ta) O,(F, OH)._+ 2H.0 35 18 Th, TR 4.4-49
(TR, Na, Ca), (Nb, _
MapuHbAKIT Ta)ZO6 . “(OH, P 50 5 REE, U 4.13—-4.15
NnbmMeHopyTvn (Ti,Nb,Fe**)0, 27.9 - Ti 4.6

1.2.2. Hnobw 6a TaHTanblH OpAyYAbIH rapan yycan

TaHTanblH 3HAOrEH OPAYY. HAOOUTOM XaMT XYHUANIT OONOH LUYATA YynyynrniH
nerMaTuTyya, TaHTan aryyncaH X33pWnH XOHLLXT MeTacoMaTUTa, YyYCasr 6a A3NXunH
TaHTaNbIH SHAOreH OpAyYAbiH HeeUniH 42.5 % oHoragor. LLyntnar 6Gop>uH 6onoH
arnantnar HeMEeNVHT CUeHUTYYAIL TYYHUW SHOOreH HeeumnH 57.5 % Hoorgmor.
KapbOoHaTtuT opayyaaa TaHTanbiH SHOOreH HeeumH 6 % Gampar. Xy4unnar 6onoH
LIYATN3r OOPXMHTOM X0N00O0TOM OpayYA 3PTHUMA NNatdopM, atpaaT MyXyyblH
MOIBXKNMWH  WaTaHA Oyioy 3X raspbiH pUOTUAH OYC, XOXYYy OPOreH LiaTaHg
yycaar. Llar xyrauaaHbl XyBb, KEMOPUAH 6MHEX Ve, KanefoH, repumnH, KMMMEPUIAH
Ven yycooH bampar. DArspa3dc repuyHbl ye LWaT Yyxan a4 xonborgonton bereep
3H3 ye[ TaHTanblH OyX HeeuminH 36 % oHorgaor 6on kKeMOpWMH eMHex opayyaan
41 %, kanemnoHs 15 %, kuMmmep 6a anbnunH yen 8 % Hb oHorazor. MNnathopmbiH
HeXLeNA ereplWniH raaaprbiH 6a LWopooH opayya YYCadr.
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SHOoreH rapantan HUOOWNH OpAYY L 3PTHUI NNATOPM, aTUpaaT CTPYKTYPYYAUNH
X3MXKI3HL, YYCC3H 3X ra3pblH PUPTUIAH OYCyYA, MEH KONNM3NIAH Aapaax epreranniH
bopxxmHa, Oavplugar. MeTannoreHun X3 X343H Yye LWaTaHa yycoH bGampar
XYIIPKMATUMH 3p4MM  apxenraac KUMMepunH ye pyy ecaer. HuobwnH Hunt
HeeuMnH 68.8% Hb KMMMepuiiH yer, 24.1% Hb repumHsbl ye, 2.6% Hb KaneaoH,
3.5% Hb KeMOPUIH eMHex vep yyc433. MnaTopMblH HEXLeNA, aTpaat MyxyyablH
X3MX33H[, 0ara Xamx33r33p KapOOHATWUTbIH ©a LWYATASM NerMaTUTbiH erepLnnH
rafiaproiH opayya OonoH LWOPOOH OpaAyyA, VYCCIH.

Hunobw Ga TaHTanbiH OpayyA Hb WX3HX[33 FPAHWUT, CUEHWT, KapboHATWT 33par
TYHWW YynyynarTal rapan yyciuiH OONOH OPOH 3aiH Lyyd X0onbooTow yycadr.
SOr33p OpAyYA Hb ereplunnf aBTCcaHaap 3apvM rasap erepLuiniH ragapryyrmmH
LIOPOOH XyPUMTAaN yyc4 X0epaory opa own 6oncoH banaar. Hnobw 6a TaHTanbIH
opayyablH rapan YyYCAMnH YHACOH Tepayyammnr XycHarT 5.7-a xapyynnaa.

Hnobu 6a TaHTanbIH opAyyAbIH rapan yycuiMiH Tepen
XyCHarT 5.7

OpablH Tepen ToBY TogopxonnonT Aryynra, Heel, Fon Xuws3
X3MX33r33p33 XapunuaH
anunry. XamruniH ToM Hb
2900 cas T xymspT 2.85 %
Nb,O, aryynratai 6anxan
Hunobek Oka opmop 46

Nb>Ta. KapboHaTuTbIH
KapboHaTUTTal | MHTPY3MBT NEpPOBCKAT GOMOH
xonbooton MMPOXIIOPbIH BYNTMIAH 3pA3C

bpasnnmnH Moppo
nec Ceuc Jlarog,
KaHagblH Hrobek

Banmnaap yycoaH. cas 1 xymapT 0.53 % Oka,
aryynratam
Nb>Ta. LWynTnar, GonoH Nx3Hxg33 1000 cas T, [PUAHNAHAbIH
LLyntnar rpaHut XY4UIN3r GOPXKMHIOTTON TYYH33C Gara xymspT Moudenbar, OXY-
6a cneTuTTIN X0nb00oTON YYCC3H DalHa. 0.1-1.0 % Nb,O, baitHa, bIH JlToBO3€po,
X0n60ooToM VIX3B4N3H HUOOWIAH OpayYA, TaHTaNbIH WCIWWH KaHagbiH Tope
GanHa. TaHTan Garatan aryynra 0.05 %. newnk, CTpaHX nemnk
Ta>Nb. XeHreH uaraaHaap
XaHacaH bopxwuHnor
- - XaragblH W4yH,
OVETUIH OPOWH X3Cra3p Nx3Hxa33 100 cas T, .
XoBop MeTaniT ErvnuTnH
MarmMblH TaNCTXUATbIH TYYH33C Bara xymapT 0.05 _
rpaHuT o - , Hysenbwu, Aby
XOXYY Ve[l YYCC3H MarMbiH- | %-unH Ta, 0, aryynraran 1126626

TMApOTEPManb TOPXTI

GanHa
. . Ta>Nb. Li-Cs-Ta-aap Nx3Hx093 100 cas T, ABCTpanMRH UK
Li-Cs-Ta TepnumnH Oyw, BoaxuHa,
GasxcaH mermatuTag XamT | TyyHa3c Gara xypapt 0.05 §
nerMaTtut - o . bpasununH Bonra
yyccaH baiHa. % Ta,0, aryynratan
275 [paHge
OrepLUAniH HMO?(MMHM%?ZH TCaHTanblH Mx3Hxa33 1000 cas TH, OXY-bin TomTop,
ragapryyran SI'OV'SJFJ)'II/IMH rzﬂawrﬂ TYYH33C Gara xymapT 3 % | bpasvnunH Apakca,
xonbooTown P Aapryya Nb,O, 6arHa, TomTopT 12 | ABCTPANWUMH MPUIH
. Cyflapy LWOPOOH XypumTias ERE N
xoepgor % XYposr. Oyw

YYCI3H3
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1.2.3. Hnobw, TaHTanbiH opayyablH XYAPUAH Tepen

LLyntnar GOPXMHIMAH MeTacoMaTuTag aryynarfax HWUoOW-TaHTanbiH OpA
Hb PUOEKWT, STVPUH-PUOEKUTUIH HaMpRaratal XUKUr xamxasHui (1-1.5 kv?)
MacCWBT aryynargaHa. Hvobw-TaHTanbiH XyAPUMH O Heel, Hb KBapL-anbouT-
MVKPOKIIVHBI MeTacoMaTnTag yycax (Ynyr TaH3ek) 6a vx3B4YN3H 6OCOO YMrnang
TOrTBOPTOW YPrafxkmuncaH 0arHa. XyapuinH 0asH X3C3r Hb anbOWTbIH MeTacoMaTnTaz
(anbOWTWUT) MaccMBbIH [OTOOA XWA 3aar OpYMMA  M3WWUA  X3N03puiH  Oret
(33LUMXMHCK) YYCraH3. XYAPWIAH TON 3pA3C Hb KOMYMOWT, MPOXIIOp, UMPKOH Barx
Ba xurg Oyc TapxanTTam XVKWT WUPXIM3r WUMTF3330 XYAIPXKUIT YYCraH3

PervioHanb xarapnblH OyC3A TapxantTaw LUYATASr MeTacomaTuTaZ aryynarhax
[X3-HMOOW-TaHTanbIH opayyabiH (Y1Ta My>XbiH KaTyrHck opfl) XyBbA sMap Har
MarmblH 3X YYCB3P aXurnarnaarryi, 3eBXxeH TOMOOXOH XarapsibiH Aaryy GanpLumx
amdrOonUTLIH daLbiH XyBUPAbIH Oycuir Aarax xemkceH bampar. XymspXKCaH
KBapL-anbouT-MUKpoknmH (apdBeacoHnT, B1oTUT 33p3r) aryyncaH MeTacoMaTut
Hb AaBxapra OOMOH M3LWMA X3aNB3pUAH OMETYYA YYCraH3. XYAPWIAH roN 3pasC Hb
TaHTan aryyncaH NMpoxmop, LMPKOH, rarapuHmT 6omoH MX3-1a1 dmiooput baiHa.

JInTn-pTOopT rpaHuTag aryynargax TaHTasbiH OpayYL Hb XVXUT-LYHA MeXnert
anbbwT, Tonas, NUTWUMH FANTrAHYyp aryyncaH amasoHUTTON BOPXMHIUAH XUXUT
6uetan (0.5—1.5 KM?) yycH3. TaHTamnblH XYA3PXMAT Hb UHTPY3VB OMETUIIH OpOVH
x3arT bavx 6a Ta,0, aryynra 0.01-0.04 % 6GaiHa. BOCOO YNMM3AA XYAIPXMNT Hb
Bara Oytoy X3AX3H apBaH METP33C X3TP3XryW. XyApUAH OMeT Hb X3Brvn barpnantam/
Hanyy yHantam M3Wwum, Xy43p Hb WKITr3 OOMOH Cyaan-wWwnrTras xano3pTan banHa.
XYAPWIAH ToN 3pA3C Hb TaHTanUT-KoNyMouT 6a MukponuT (Yuta MyxuninH Opnosck
6a ITbikMHCK opA) bariHa.

CnofyMeHTa OOpXMHL aryynaraax NUTu-TaHTanbiH opabir aHx 1989 oHf, H3C3H
(YynbiH AnTanH AnaxmHcK opfi) YANABIPA3NUIAH LLKMHD Tepes oM. XOBOpP MeTasiblH
XYA3PXKMAT Hb CMOAYMEH aryyncaH rpaHuTbiH Xuxur ouetniid (~0.4 Km?) oponH
X3C3IT OYHX3p X3n03pTaM OMET yyCraH3. TaHTambiH XYAIPXMAT Hb CNOAYMEHTIM
3BLMNASXK HAPWMH LUXPX3MN3r TaHTaNWUT, MUKPONUT Baraantan UN3pH3. XyapWiH
Ta,0, ayHpax aryynra 0.012 % 6anpar 6on Hb Li,O aryynra 0.71 % 6anpar. N'yHoss
nuTU-TaHTanbiH xyasp agyypy ( LiO aryynra 0.3-0.4 %) CnogymeHTa!t NWTUMH
XYO3PT Wmnxpar 6anHa.

Mermatutag aryynargax TaHTanbiH (Li, Cs, Be) opayya Hb  TaHTanbiH
YVNABIPA3AMMH TON 3X YYCB3P Hb Gongor. MerMatutbiH opayya Hb Opoc bonoopn
Oycan OnoH OPOHL, TOrTOOrACOH. T3AM3P33C XaMruiiH ToM bereef, GasH Hb SPTHUN
nnatopMa YyCC3H OanHa. MonnyumnT-cnogyMeH-TaHTanuT aryyncaH nerMatmt
Hb XaMIVIMH epreH TapxantTav 0ereef 34r33pWNH X3MX33H[, YYCCIH erepLUnniiH
rafapryy Hb [3MXUMH TaHTaNblH ron Heel, Hb bongor. Ta O, aryynra 0.02—0.03
%, 3apumpaa 0.1 % xypax 6a Nb/Ta xapblaa Hb fyHaxaap 1-3 (6 xypTan) 6anHa.
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XYAPUAH Ton 3pACYYA Hb TAHTANWUT, TaHTaNWUT-KONYMOWT, MUKPOMUT, CMOMyMEH,
nonnyumt 6onoH HGepunn GarHa. 3apyM OpLOA NYHAI NUTU MXCIK, TaHTan, pyouam,
Le3n baraccaH 60coo OyCnyypPXXMNT yyCCaH barHa. MNermaTtutag aryynargax opfbiH
HEeLMAT DOLOXA00 XYAPUAH OMETMIr NerMaTUTbIH XU 3aaraap aBaar.

OrepLnnAH rafapryya YYCCH opayya Hb HMOOK, TaHTan, MX3-WiAH Xya3p 3CB3N
SAM33PUIAT OHOBPXCOH X3IMXKIIr3p aryyncaH uynyynart sBaracaH ragapryyriiH
VIR aXunnaraaHbl Heneereep yyCH3. T3Ar3punr JOTop Hb yna3rasn 6a wyyrasn
MC3H YHOCH XOEp Tepenf aHrvnHa. OrepwnuiH ynasradn ragapryy Ho 1) xat
Cyypunar, LWyATA3r YynyynruinH KapboHaTUT; 2) pervioHanb xarapanbiH 6ycag baix
KapOOHATMT OOMOH LLYATASM MeTacoMaTuT; 3) nerMaTuT 33par aHxdard opayyablH
erepLLNesp YyCaar.

X3T cyypwnar, WynTar YynyynrviH KapOOHATUTBIH ereplivinH ragapryyn
XypUMTAaracaH HMobm 6a H1Mobu-IXS opayyd Hb TOMOOXOH X3MX33T3M [aBxapra
3CB3N MAWWN  X3NO3pUNH  OUMETYYAUNT YYCr3asr. OreplunuiH ragapryy  yyox
YW @XunnaraaHbl 3p4M33C33 XxaMaapy XYAPWWH 3PACYYLA Hb XapwiuaH agunryn
GanHa. YcaH rantraHyyp Oyxun erepwnuiH ragapryyd konymbut 6a nmpoxnaop
(benosuMmMHCK opf) YyCccoH banxap naTepuTbiH rafapryyd XOEpAordy nuMpoxsiop
(cTpoHUM-NMpoxnop, Gapu-nupoxnop) GonoH MX3 aryyncaH docdar (MoHauwT,
3apumpaa  dnopeHcnt) (OXY-biH  YyKTYKOHCK OpA) 3pACYYA YYCCH OanHa.
JlaTepuTbiH ereplUVH raflapryy Hb XapbLaHryiraap HWOOWWH aryynra eHaep
(NbZO5 Hb 3 % XxypTan) Gereen A3NXMIAH HUOOUIH HEBLMIAH MX3HX XYBUIAT 33311
barHa.

PervioHanb xarapnbiH 6ycag Ganx kapboHaTUT BOMOH LUYATASM METaCOMaTUThIH
erepLNVNH rafapryyn HI0OWMMH OpA Hb M3WWA, Cyaan X3anb3punH KapOoHaTUTTaw
X0N0b0oOoTOM YYCC3H Oa HMOOWIMH aryynra sayy OanHa. XyopuinH OneT Hb aHxmard
OVeTUMHX33 Xxan03punr farax 6a aryynra 2-4 paxuH ecceH 6anHa. XyopuiH ounet
Hb Tyy3 xan03pTai, CyHanblH Aaaryy Hanasg ypramkungar (100 M xypTan 3y3aaHTaw,
2000 M xypTan ypT). XYAPWAH 3pA3C Hb MUPOXNIOP, KONyMOUT 6a anatvTt GalHa.
Xymapt Nb,O, aryynra 0.4—0.75 %, HeeunH xyBbf bara.

MerMaTUTbIH 6repLMNH radapryya YYCCIH TaHTaNbIH OpAYYAbIH XyBbA XYAPWUIAH
O1eT Hb M3Wun BONOH AaBxapra X3n03pTav, XYAPWAH TON 3pASC Hb TaHTamUT,
KonyMbuT-TaHTanuT, bepunn, Kaccuteput banHa. Ta,O, aryynra 0.004—0.03 %
(0.1 % xypTan).



273

, OpAblH HeeUWWH aHrUANbIr

AWNrT ManTManblH 6asinar,
[@3pbIH XOBOP SN1EMEHTUIH opaoad Xxaparnax apraduicaH 3eBiemMxX

ISSQmwﬁmx UMmen

VQOWH -€X

(umeedg)emedy (HumidAurerswodmy U ‘d ‘o4 "ML 0°€-01 “OgN doux-oduu-eg ‘-ig ‘eldexaett xetrieuAhie | eg MQouH xetrleukAle
-vneLoud-unneLngedl TAAideres Hunumdele | wAAideTes HUMUMdele
"xou1dod) ngouH Hi9LvLeHogde HigLMLeHOgd e
SPHUNVEOLD HunidAuersiy ol el ! 91-01 :°0%d LUQWALOM ‘JeuAAuAn JerLuAm ‘JeuAAuAn JertuAm
(AX0) d 478l L ‘0170 09N -douxoduu-LnLeuy ‘JeumdARd Lex ‘JeundAhd Lex
(HuvidAuLreLawodinl
(rediday) ) o
, -vneLoud-HogHod0d /0°0-20°0 :039 LMUOdNMN- LMoL Humdeguex ,
J9mAgHUd |’ (TeHey) d PSRN , It y (39 ‘D
yoL-MHdag “(AXO) -vnelvaed. €5 qN ‘qY “US 'S1-€°0 01N LMLreLHeL-HIWATOLD wethd eg Helgex 1) veLHeL xetseukkie
- ‘xou1dod) uelHeL ‘3°0-1°0 -nAuwol  ‘LmrelHeL xemlewAhie tderee :
903080MBHMMNG BRI GININI , , Telnienwsa
OHMINERE -nean-nmu-uumdag 0" '€0°0-10°0:°0%eL | -uumdsg-HaWATOLD JUBHI 'LULIOQUINY
HUMIdALLeLIN -NINNY
(Hun1dAuLreLan
odni-vneLoud o2 HmMdeguex dexHAQ
o 01-90:01 LrelHeL-n1ML axetd
(AXO) oHUXELY -uneinged.) LelHeL s ‘qy ‘N o0 Sole 1MreLHeL -HIWAToLD) | Liedex nodo HiqimHed. Innedy veLHanATou
-WLULr HedUAAIe MgonH 910'0-0100 - O®L yeLHawATou - J
HnIdAuLre Lan-nnmny
(HunIdAuLreLsw HYMdeQLiEX LMMEN
SOHANIALE odtni-uneLoud 1MHOgRNWE LWgWALOM eg dexHAQ Liedex Ve
A>Xn.uv L wFO.O.O—O.O”mONm._. xereuAfle TeimHedd
goudo -vneingedl) LelHeL gy 'us 1M ‘qN -LyLreLHeL- LMo |A| 1odo HuMIHKdog
: b - noldoLd-umin|f
HyIdAULeLBN-UINKY VOLLMHOERNY -
(HuvidAuueLsn e
odtiv-nreLoud 7'0-70: 0L Humdeguex eidexaett LeLHeL-QOVH
1muond ‘9'1-51:°047 €XJ eg douxoduu ‘unmen xetleuAhle -exJ xemleuhhie

(AXQ) MoHUIALEY

-vnelvged.) reiHel
1QOVH HuvidAuLreLan
HeouAkue €x ] ‘HoxdduT

‘qd 'UZ “JH 'YL 'n ‘A

_.mNo.o.Na.om@NS
'07°0-02°0 “0°aN

-UrelHeL-HoMdAWT

TelnlewodeLlsn
JEULUAm

TelnlewodeLlan
JEULUAT)

Tdo eemmy

(redeL HUMIOLOHXAL)
HumdeaoumA HundrAx

destrdAg
Linme xeoueleff

%
‘eJuAhie HumMdeawdAg
Limme xer dewAy

vedel
(HumdTde) HumdTAy

wedel Humlowohdow
HUMLAMG HMdITAY

uedeL HuMLerdeaTumA
HI9TdO

8°'G LieHdAY

TAAudeL HUMdAx HiaTAAdo HiqueLlHel eg ngouH




, OpAblH HEeeUWWH aHrnANbIr

ALNrT ManTManbiH 6asinar,

[@3pbIH XOBOP SN1IEMEHTUIH opaoad Xaparnax apraduicaH 3eBioMX

Hyumdeguex

TN MQOUH
mx_m__\_a?mﬁw_\,_o%s._ , mo.o. 0 umm . i eldexaefr xeiewAhle | -exJ-urHedd xumdyieg
nneloud-vneiged. 5 7 'G9°0-G0 O°A dourx-oduu
(AXO)»>doiwo| U103 MOOMH- 04d i et Q4 "B - IC-LUTEHO TAAideres Hunumdele | wAAideTes HuMUmdele
) 19 exJ ..N_ mmONE Gd -8 -5 W HesTeLLAndAX HedT e tNmndAx
HUNIdALLIeLIN-UINNY ‘8- "0gN
- HVXeT HiaLMieHogdey | HUXeD HidiMieHogde)
(red1day) (HyumidAuLreLawodny Humdeguex uvmen e (39 'us)
eldexaetr xerrleukhle
29mAgHud -uneLoud-vneLaedl) —_— b0 Sole 1MuelHel whfudetel Huaumdels LrelHel xetriewrAAle
‘(BMumeedq) LelHel-Lundag GN ‘o8 Us €00-7000 O®l -LgWALOMN-LLmdag HLALErLBL TAkidetrel HuMrmdele
AHadegey HMIdALLreLON - NINNY HI9LMLRNIB] |
- Liretaw dogoy
MQOWH axert
(HumidAuwreLswodiny Hyvdeguex AAadetres HumMumdele
eAAL xetrieuhhle
(AXO) -unelourd-mneivaedd o R dourxoduu HI9LNLEWODRLBN
, wmunwdas ‘a4 ‘¢ 8°0-%7'0 "OgN . TAAidetel HUMUmMdele )
sodele] xou1dod) NQOWH -1MgWALox ‘douxodu JeuLuAm ‘wteHogded
HI9LMLBWODRLBIN
HunidAueLs|y ) Xew DAg Hidudelex
JEuLrAm ‘tmieHogdey
qLreHomIad
tido eemuy (wedeL HUVIOLOHXAL) deatrdAg ekfe Iﬁwsammq%@ wedeL wedel Hunlowoddow | wedel HumuerdeaTumA

HymndeaumA HyumdTAx

Linme xetdwreleff

Linme xed demAyx

(HyuvTde) HumdAx

HUMLBMG HMdITAY

HI9TdO




AWNrT ManTManbiH 6asinar, OpAblH HEBUMIH aHrUAIbIr

o 275
[@3pbIH XOBOP 3IEMEHTUINH OPLOA X3P3rf1ax apradnsicaH 3eB1emMxX

Xoép. OpayyabIr Xanryyn Xumix 30punroop reoflormnH TortTublH HUANM3A

Ganpgnaap aHrunax

XyLpUAH OveTuiaH xanbap XaMX33, TYYHWI 3y3aaHbl Aaryyx eepunent OonoH

[0T004 OYTUMIAH TOrTBOpTOM Dampan OONoH XyaA3p A3X HWobW, TaHTan, MX3-uiH
rypaBYy WUCIWMH aryynrbiH TapXanTbiH OHLON 33p3r A33p Hb Tyaryypnaagd MoHron
yncbiH 2015 oH GatnaracaH “AnrT ManTManbiH Oasnar, opabliH HEeUUAH aHrnan,
3aaBap”-bir GapuUMTNaH XxanryynsiH 3opunroop opasir I, I, Il 6a IV 6ynart aHrmiHa.

| BYNrMMH opaof reonorvinH TOrTUbIH XyBbA, SHTMWH Bereef Aapaax XyApWAH
OvieT ByX1n opAa 3CBIN TYYHUM X3CTUIAT XaMaapyyHa.

- TOMOOXOH X3MXK33T3V XUrL, TapxcaH XYA3PXMATTIN, ypT cyHacaH (nx1000
M), TOITBOPTOV aBXapra Xan03puiiH NONapuT aryyncaH XyapunH ovetyya
GanHa. (OXY-biH JloBO3€po opf)

- Lyntnar GopXuHA aryynargax WTOK X3n03puiiH  TOMOOXOH  OumeTyya
(1.840.8 kM) bawix Oa XyA3PXWAT Hb XWra TapxanTtan (Ynyr-TaHsek opa)
banHa.

- YpaH, X3, CTPOHUM, CKAHOMWH 6HABPXCOH aryynratal anatuTKCaH
3aracHbl WyA, AC 33pruir aryyncad, 3y3aaH 6a CyHanblH fdaryy Mmal
TOTTBOPTON AaBXapra MasruiH GueT Oyxuin waspbiH opayya (Menosoe
opA).

[| OynrH opaiod, reoforMnH TOrTLUbIH XyBbA, HUMANIM3I, TOMOOXOH X3MXK33T3M

kapboHaTUTbIH TepnuH (OXY-biH Beno3nMmnH opa) ypT CyHacaH Tyy3aH 3CB3

HymapcaH Ouetyya (cyHanbiH garyy nx100 M), KapOOHaTUTBIH erepLnniH

yNasrasn ragapryyrid 6onod (OXY-biH BenosumuH 6a TomTop opayya)

OaxvH XypuMTnaracaH [faexapra Xan63puiH ToMooxoH ((nx100-nx1000)

x nx100 m)) Ouetyya, anorHemcumH MeTacoMaTtuT OONOH XOBOP METannT

rpaHvtan aryynargax (OXY-biH OpnoBck, ITbIKMHCK, KaTyrvHck opayya)

M3LWMN X3N03PWIAH TOMOOXOH X3BT3LU, 3CBIN MErMaTUTbIH TOPIMAH XaBTaH

X3N03pWH ypT CyHacaH cyanyyn (1-2 kM) 33par opayyabir (TyyHWUA X3Crmr)

XamaapyyJHa.

Il ByNarT reonorniH TOrTUBIH XYBbA, H3M33A HUMAMAA TOM, AYHL X3MX33HWN
nerMaTuTbIH Cyanyya oynar cyanyyn (benopeyeHck, MonbLoOBOE, BULWHSAKOBCK
OPAYYA), erepwnuinH ragapryyruiH (Tatapck Opa) XUXWUT X3MXK33T3M Tyy3aH
BONOH M3LLMN X3N03PT3N X3BTWYYA OONOH HMOOW, TaHTan, MX3-UNH MaLl Xura
OyC TapxantTanm XyAdPXWUNTTIA UTTPUIAH OYNrMH TXD-UiAH cypan, Xoomnow
X3an03punH BreTyya Byxuii opayyabir XxamaapyynHa.

IV ©ynart reofnorvMH TOrTOW, XYAPWUWH  OYpPINASXYYHUA  XYBbL OHLIOM
WX ©epunentTai, TacanAcaH Yyp MasruiH XyO3PXUATTIM, Ove [aacaH
YWANABIPAAMMH a4 XONOOrAONMYA XUXWUT Cyfan, M3LWWA, X3BTIW, OWeTyyA
XaMaapHa.
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e Opapir  WKAHXYY  TeonornnH

TOMOOXOH XYAPUAH OUETUIAH reoNorMnH TOITUBIM Xapran3aH Y3Ha.

TOMTLbIH

HuAnM3an  Gananaap
XaMaapyynaxzaa opfblH HeeunnH 70 %-mac UXWIAT aryynx Ganraa XxamrmH

Hb  OymarT

X3, HMOOW, TaHTambIH OPAYYAbIr HEBLMIH X3MX33r33p Hb TOM, [YHA, XXMM
MC3H 33P3rM3[ MEH FoMfoxX aWunrT MeTafblH aryynraap Hb OasH, AyHA, fayy rx

aHrMX 6onHo (XycHarT 5.9)

OpayyabiH Heew, 6a aryynrbiH aHrunan

XycHarT 5.9.
OP[IbIH HEBLIUINH X3MXX33r33P AHIMNAX
Ne ALNTT ManTMasblH Teper Tom LyHa, Knxmr
1 X3 (TR,0,), MAHraH TH
LlepuniH Gynar >10,000 1,000 <1,000
WTTpWitH Bynar >100,000 10,000 <10,000
2 Hrobu (Nb,0,), ManraH TH >300 50-300 <50
3 TanTan (Ta,0,), MaHraH TH
YHOC3H >5 0,5-5 <0,5
WKUPMIT >1 0,1-1 <0,1
ALUUTT METAJUTIbIH ATYYNITAAP AHTUNAX
1 X3 (TR,0,), %:
LlepunH Bynar, Ce 0.3-1 1-5 >5
Wttepuian bynar, Y 0.03-0.1 0.1-0.5 >0.5
2 Huobu (Nb,0,), % 0.03-0.15 0.15-1 >1
3 TanTan (Ta,0,), % 0.005-0.01 | 0.01-0.25 >0.25

XawryynblH ccteM OONOH XaWryynblH TOPbIH HATPan Hb XYAPUWH OUETUIH

GanpLuvx Oy HexUen, CTPYKTYp-reonorniH OHUAOr (XyOpuiH OMeTUiH Xxan63p
aypc 6a TorTBOpPTOM Ganaan, Xvn 3aarvinH LKHX Tepx) O0NoH awnrT OypABIPUIAH
Tapxant (XyopuiH OMeT A3X alWWrT ManTMalnbiH YaHapbiH 68PUNeNTUAH TyBLINH)
33P3r X3/, X33H XY4UH 3yMN33C Xamaapaar.

Opf, XYAPWAH OWETUIAr reonormnH TOrTUBIH HUMAM3A Dananaap Gynarnaxag
Aapaax Y3yynanTyYaAMAH TOOH YHIMM3M awmrnax O0nHO. YYHA: XYAIPXWATUAH
wtanuyyp (K), xyapuiH Huanmen GananeiH y3yymant (q), XyapunH GueniH
3y3aaHbl xanbansnunH vtranuyyp (V) aryynrbiH xanbanzaund utranuyyp (V)
33p3r OpHO.

m

1. XYBIPXUATUMAH UTMALYYPUAT TacanfcaH XyA3PXKWUNTTaM opfblH HeeUMH
H3MK X3C3MKNIAT Anraxaf, X3parnaH3. K -niAr Aapaax TOMbEOroop ToA0PXONIIHO:



AWNrT ManTManbiH 6asinar, OpAblH HEBUMIH aHrUAIbIr

o 277
[@3pbIH XOBOP 3IEMEHTUINH OPLOA X3P3rf1ax apradnsicaH 3eB1emMxX

X 21 2HA I mantant 6a LIOOHOTOOP OFTONCOH XYA3PT3V X3CryyannH
¥ [ lyramaH Xamx33, L-mantant 6a LoOHOrooop TOrTOOCOH HUINT

XYO3PXKCGH X3CTUIH LyramMaH XaMX33.

2. OpabH  HUANM3N  OavanbiH - WUTMANLYYP  ¢-WAr  Aapaax  TOMbEOroop

N TOAOPXOWNHO: SHA N XYA3PXWIT OrTONICOH Oyloy XyaspTan

q= ﬁ ManTant 6a LoOHOMMAH TOO, N_XyO3PXWAT ortnooryn bytoy
¥ Xymapryn Mantant 6a LoOHOMMH TOO.

3. XyLPWIH OMETUIH 3y3aaHbl ©8pHNeNTUNT lapaax TOMbEOr0Op TOAOPXOMIHO!
G, DHO V -XyOpuiH OWeTUAH 3y3aaHbl ©epYNenTUiH BapuaLbiH

mZ% WTT3NLYYP, G, -XYAPWUAH BUETUIH 3y3aaHbl AMCNEPC, m-XYAPWIAH
OVeTUIH AyHOAX 3y3aaH.

4. Awwrt  OYpAB3PWMMH  aryynrbiH — eepynentunr — fapaax TOMbBEOroop
G, TOMOPXOWNHO: ~ DHA  V-awwrm  OypaBdpwUMH  aryymrbiH
V.= G ©6pUNenTUAH BapualbiH  UTMALYYP, O -aWnrT  Oypas3puidH

aryynreiH AUCnepc, a-alWwurt OypaABIPUAH AyHOAX aryynra.

Opayyabir TOQOPX0oN OYN3rT XaMpyynax WUAABIPUIAT XYOPUAH DMETUIH X3n03p
OONOH aWnrT BYPABIPUIAH aryyArbiH XaMrUAH UX ©ePHNeNTUIAT Y3YyNI3X reonornnH
Oyx M3A3MNMAH OypaH Gananbir XapransaH rapragar.

OpayyAbir reoNorunH TOTTUbIH HUANM3N Garanaap Oynarnaxaa Waapanaratan
ron Y3YYI3NTYYANAH XaMIMH X Xi3raapbiH 0010MXUT yTryyabir OXY-biH aHrMnang
X3P3rn3a3r bananaap Hb JO0PX XYCHIT 5.10-4 xapyynas.

XYA3PXUATUMH YHACOH LWUMHX YaHapyyAblH @epunenTuiiH TOoH yTryya

XycHarT 5.10
OpAblH reonorviH TOTTLbIH HUANM3N GananbIiH Y3yyanTyyA

OppblH 6ynar XyApWiH bretninH xanbap Aryynra

K, q V., % V., %
| Gynar 0,9-1,0 0,8-0,9 <40 <40
Il Bynar 0,7-0,9 0,6—0,8 40-100 40-100
Il Gynar 0,4-0,7 0,4-0,6 100—-150 100—-150
IV 6ynar <04 <04 > 150 > 150

Opablr TOAOPXOW OYN3IT xamaapyynax WUAABIPUIAT XYAPUAH OUETUIH X3n03p
OONOH aWNIT BYPABIPUIAH aryyArbiH XaMIUAH UX ©8PHNeNTUIT Y3YYI3X reonornnH
OyX M3ANNMNH OypaH Oaanbir Xxapran3aH rapraxa.
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F'ypaB. OpAbiH reonoruinH TOrToL, XYAPUIAH 3pA3CN3T OypanadXyyHuUi
cypanraa

3.1, Xauryyn XuWMCaH opgyydad TyYHWM X3MX33, TeOflorMMH TOrTOL, OPOH
HYTIH penbedniiH Garnaan, Xap4nrasna TOXMPCOH MaclwTab Byxmin TonorpadumnH
cyypbTa Banx écton. X3-uniH opayyAbiH TanbavH TonorpaduinH 3ypar GOnoH
nnaHyyasir nxasunaH 1:1 000-1:5 000 macwTtabaap G3NTr3H X3P3rN3HI. XanryynbiH
6a awwmrnantbiH Oyx ManTanTyyn (cyBar, wypd, X3BT33 aMm /WTONbH/, Hanyy 6a
6ocoo amyyn /waxt/, LOOHOryya), reod@u3MKMUH HAPUMBYWACAH CyfanraaHsbl
Wwyramyya, MeH XyApWAH OMWeT, XyO3PXC3H OyCuH OanranunH rapllyyn Hb
Baraxut xonoonToop xonboraoxX TonorpadniiH 3ypart byynraracaH 6amHa. YynbiH
Lang ManTtantyyq 0a LOOHOTYyAblr FOPW3OHTbIH MaHyyd A33p MapKLenaepuiiH
3yparnanbiH yp AyHr33p OyynraHa. YynbiH MantanTyyablH XyBbf FOPU3OHT OypUIH
MapkLenaepuiH nnaHyyapir 1:200-1:500 MacwTtabaap, HIrACOH NnaH 3ypranr
1:1 000-aac bararyn macwTabTam yWMnOdHI. XauryynbiH LOOHOMYYAbIH XYAPUIAH
OVeTMNH Taa3 ©a yNbIr OFTONCOH LSTYYAWMAH KOOPLAMHATHIN MapKLUenAepuiH
X3IMXKMNTIIP TOLOPXOWIK, MEH 3yCINT Oa nnaH 3ypryyablH XaBTranf LLOOHOMMIAH
DaraHblH xa3annTbir OyynracaH GanHa.

3.2. OpAaplH reonorvnH  TOrTubIr  HapuveunaH cygamx 11 000-1:10 000
MaclwTabTtan (opabiH XaMX33 Oa HUANM3N Gananaac Hb WanTraanaH) reonorvinH
3ypar, nnaHyyn, NpoekuyyasAa, luaaphnaratan Ttoxvongona Onok avarpammyyp
OonoH 3arBapyynaap y3yyncaH danx éctont. OpayyabiH reonorninH 6a reohnsnkniiH
MaTepvanyya Hb XyApWAH OMeTyyA, 3CBIN XYAIPXKCIH OYCyYAMIH X3aMx33 Ba x3anb3p
AVPC, TAAM3PUNH OarpnanbiH HEeXUYYA, AOTOOA TOITOL, TacPanTryn YPramkisx
Ganpan (3pa3CcKCaH OYCYYaMAH XyAp33p XaHacaH Ganpaan), XyapuiH OueTyyannH
WyBTapY Oarraa WWHX Tepx, aryynary YynyynryyablH eepunentviiH OHUNOryya,
XyOpunH OuneTyyn Ga aryynary YynyynriH XOOPOHABIH XapuilaH Xxamaaparn,
aTvipaaT CTPYKTYp, TacpanTaT xarapnyyaran yyCrax Oarraa xapblaaHyyablH Tanaap
HeeUMNT TOOL0ONOXO0M Laapafiaratal XaHranTram XaMx33HW OUronT, Teceenen
ery Yajax Xxamx33Hfg banx ecton. Opgoa x3pss vnpyyncaH (P,) 33prasp basnar
YHIMK Barraa 60N TOOLOONCOH X3TUH TONeBTIN X3CTUH Barnpnanbir TOAOPXOMIX
Galraa reonornnMH Xwn 3aaryyd, pNUAH WanryypyyablH YHACIIAWAT rapracaH
banx Waapanaratau.

3.3. TX2-UIH XyApUIAH BreTyya, 3PA3CKCIH OYCYYAMMH ra3pbiH ragapra A33px
raplyyn ©onoH ragapra opuMblH  X3CTUAM  XYAPUAH OMETYYAMMH CyHanbIH Aaryy
CyBryya, Wwypdyya, pacceykatanm wypdyyn, TpaHLien, 6ara ryHTan LooHoryyaaap,
MeH reodusvkMnH 0a TeoXVMWWH apryyobir  XOCnyynaH cypancaH —Oaunx
Waapanaratav Oereef, XyOPWUAH OMETUAH X3n03p Aypc, OavipnanbiH HEXUNNAT
TOLIOPXOMNOX, OreplWAnAH radapryy TYYHWA XerkceH TryH (rMnepreHesniiH
Heneereep fBaraax XyAPUAH 3PACUNAH ©8PUNeNT), XYAPWUIH LaLpar UOIBXXKWI,
XYAPUAH OOAMCbIH HapnarbiH 0a TEXHONOTMIMH WWHX YaHapPblH ©8p4NenT, opablH



AWNrT ManTManbiH 6asinar, OpAblH HEBUMIH aHrUAIbIr

o 279
[@3pbIH XOBOP 3IEMEHTUINH OPLOA X3P3rf1ax apradnsicaH 3eB1emMxX

YHOCOH  awmrT OypABIPYYAMMH aryynrbiH CyAanraaHbl yp AyH Hb TyXalH OpAbIH
HEBLMIH TOOLLOONbIF XYAPWUAH YNABIPNINMAH (TEXHONMOMMAH) Tepnyyas3p Hb
aHrMNaH XMnX DONOMXKMIAT XaHracaH bawx.

3.4, TX3-vnH opayyLblH Xauryynbir TyHA Hb LOOHOroOp, LWaapanaratam
TOXMONAONA  YYNbIH ManTanTTal XOCONCOH LLOOHOroop (Mall HUIAM3M TOrTOLTON
OPAbIH XaWryynbir yynblH Aang Mantantyypaap) XU ragapryyrmiH 6a pang
ManTanTyya, LUOOHOryyfaafd, reoMusvKMnH Cyaanraar XOodlyynaH X3p3riaH3.
XaunryynblH apradnan 6onox yynblH MantanTyys 0a LOOHOrYYAbIH TOO X3MX33HWM
XapbLaa, YyNblH ManTanTblH TOPNYYLA, 6POMANervH apra Tepes, XauryynbiH
TOPbIH X3103p Ga HArTpan, CopbLONTLIH Tepen Oa apra apradnan Hb opayyAbH
reONOrnMH TOMTUBIH HUANM3N OananbiH  OynryyaA34 TOXMPCOH  33P3rnanyyassp
HEBLMIAT TOOLIOONOX OONOMXMIAT XaHracaH 0anx €cton. XauryynbiH apradnan
Hb OpPLblH TEONOTUMH TOITUBIH OHLUIOFN, XaWryyn XWAX YyiblH ManTanTbiH,
BPeMANerNIH, reOMU3NKMIAH TEXHWK TOHOT TOXEePBMXKYYAMUNT X3p3rnax Oonomx,
VKM TOPAMMH OPLbIH XaWryyn XMAC3H OonoH onbopnox Oarraa apra TypLunarbir
XapranscaHbl YHACOH A33p TOAOPXOMNOrAOHO. XanryynblH CUCTEMUNH OHOBYTOM
xyBunbapbir coHroxon Nb,O,, Ta,0., TR,0, 33p3r awurt OypaB3PWAH aryynrbiH
eepunent, H1obw, TaHTan, X3 aryyncaH 3pAcyyaWMH OPOH 3aiH TapXanTbiH LUMHX
Garpan, XyopunH CTPYKTYP, TeKCTYPbIH OHLIOTYYA, MEH 8PeMINerniiH yen KepHui
COHrOMON 3M3rA3A, YP3NT34 aBTax Oawpan, yynbiH ManTanTyyaag CopbLaonT
XVINX3A, XYOPWIAH 3pACYYAMH HAn3ax Oynaraax Oavpan 33pruir xapransaH y3Ha.
YYH33C rafHa OpAbIH Xanryynbir iH3 OYpUH apradnanaap aByynax xysunoapyymabir
rynuusTrax 6onox xyrauaa OOMOH 3AMMH 3aCTVMH HEXLNYYAMMT XapbllyynaH y33X
AVH WAHXAAMS XUAX X3P3rTaN.

3.5. baraHaT epemanervinH LOOHOryyaaac aBCaH KepH Hb CaWH YaHapblH,
0330 33prUWH rapuTan, XyapunH GueTyyn Ga aryynard dynyynrviH GavpnansiH
OHLLION, T3AM3PUNH 3y3aaH, XYOAPWUAH OMEeTyyauMH AOTOOA OyT3L, TOrTOL, XYA3pP
OPYMbIH XYBUPAbIH LUMHX Oaraan, XyopuniH GanranuitH sH3 OYpUnH TepnyyaniH
TapXanT, TIAMPUAH CTPYKTYP, TEKCTYPbIr TOAOPXONIXK OYpaH OONOX, MOH KEPHIIC
COPbLJIONT XMNX3A, OYP3H Teneenx Yafdax XaMx33H4 0avx ecton. CyynuiH yennH
reoNorM-XanryyblH axXJblH Typlunaraac y33x34 KEpPHWWH rapl, epemanervinH
pevic bypa 90 %-wac Oararyn Darx €cTon. YeMrunH LyramaH rapupsir YH3H 368
TOLLOPXOMNOXbIH TYAZ KWUHIUAH OONOH 33M3XYYHUW apryyaaap TOrTMON XAHaX
Garx Waapanaratau.

Nb,O,,Ta,0,, TR 0, aryynroir 60M0H XyAPWIAH OTTIOMNbIH 3y3aaHbIr TOA0PXOMIOXOL
KepH Teneenex YaapapTanm rarvir GatanraaxyynaxolH Tyna TyXalH KepH Hb
COHrOMOJ 3M3r[3N YPINT3A aBTarAcaH 3COXMAT CyaancaH Oanx waappnaraTau.
YYHUW TyNa, XYAPUH YHOCIH TOPAYYAI3P LLOOHOTUIMH KEPH, LWAAMbIH COPbLIONTBIH
LWVHXUNTHAN yp AYHE (SH3 OYpWiAH rapuTai ortnonyymaap) XsHanTbiH YynbiH

ManTanT, 3CB3J1 ©6p apraap 6pemMaceH (LI,OXI/IJ'ITOT, XWAH LLOXWMATOT, TOMCIOCOH
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FONYTOM X M3T) LOOHOTYYAbIH COPbUONTBIH VP AYHTIM, MEH KEepHWA rapupir
O3WNYYNC3H BaraHaT epemaneruiH LOOHOTYYAbIH COPbLONTLIH Yp  AYHT3M
XapbLyynaH y33X X3p3rTav. X3p3B KepHWWMH raply Oara Oawix, 3CB31 COHroMon
3M3rA3N YP3NTA aBTCaHAAC COPbLIONTBIH VP AYH M3A3MA3XYML, FaXmx TOXMONA0N4
6pPOMANIBrNIH ©ep TeXHWMK, TEXHOMOMM X3P3ra3H Wwanrax xaparmav. C3BCrap oM
Yy, Cyn HArtapcaH Xymasp (ereplnunH rafapra)-33C TOTTCOH OPAOA Xauryyn
XX Darraa 6o epMUIMH KePHU rapublr CamxXpyynax A3BLUMATIT TEXHONOMMIAT
(yraanraryv epemaex, 6OrvHo perncasp epemMasx, epMUIH TyCra LWWHMH alwnrnax
X M3T) aLMrnax Xap3rm. OpemanertiiH YHIMWK O0NOH TYYHWUA M3O33MNIAH Yp
AVHT O33WNYYA3XUNAH TYyNL LOOHOTMNH reoU3nKNAH CyaanraaHbl LOrL, apryyabir
X3p3rN3X  Waapanaratan Oereefi 3H3 Hb LUMIAABIPMSX33P A3BLIYYMK Oairaa
30pUNT, OPLbIH reoNoru-reonsNKNNH TOJOPXON OHLOT, reoMU3NKNAH apryyablH
OPYMH VernH OONOMXOOC LWanTraanaH TOHOPXOMNOrAoHO. KapoTaxXbiH Lory
XIMXMIT XUWX Hb XYAPWAH OTTAONBIM ANrax, TYYHWA Y3YYN3nTyyAUAT TOrTOOX04 Yp
LYHM3 erger Tyn XauryymblH Oyx LOOHOM KapoTax XWX Waapanaratan. [a3pbiH
ragapraac ©onoH raspbiH ryH33C epemaceH 100 M-33C mMx TryHTaM Oyx 00Coo
6onoH Hanyy uyooHoryyaag 20 M TyTam LOOHOTWMMH a3uUMyTbiH OOMOH 3eHUTUIH
BHUIYYAUNT TOAOPXOMMK Darx LWaapanaratan. Arasp XIMXKXUATUNH Yp AYHrYYOMAr
reonorvnH 3yCONTYYA, X3BT33 MNaH 3ypryya Xumxsn OOMoH XYAPWAH OrTNOsbIH
3y3aaHbIr TOOLOX rapraxag awurnax ecton. LIoOHOrMnH meperuerumr yymbiH
ManTanT OrTOICOH TOXWMOMAONL MapKLLIeNaAepUinH X0N00NTOOP XIMXKUATYYAMNH Yp
AVHr WwanraHa. LlooHoryyabiH Hanyyr xyapuinH ouetuir 30°-33¢ bararyin eHLreep
OFTONCOH DarX HeXUMNI xaHracaH Oavixaap COHroHo. bocoo yHanTam xyapumnH
BreTUir xypL, eHLresp orTnox rax banraa TOXMONAONA LLOOHOIT XMAM3M Xa3awumT
XWX ©rex Hb OHOBYTOM. XaWryynblH yp OYHr CavXpyynax 30puiaroop  OnoH
MeperLerT LOOHOI epeMAaex, X3BT33 Aanf ManTantyyhaac raspbiH JOOP A3BYYP
MasirvnH epemaner XMnx Hb OHOBYTOW Gawmaar. Xyasp AyHOYYP epemManerunr Har
VKNI ANAMETP33P 8peMaex X3p3rTan.

3.6. YynblH ManTanTyya Hb XyOpWMH OWeTyyauiH gotood OyTau, xanb3p aypc,
GanpnanbiH HOXLYYANIAT, XYAPUAH OVETYYANAH 3pA3CN3r OYPINA3XYYH, TACpanTrym
YPraMK3X Oananbir HapuUMBYNaH Cyanax, MeH epemaner OGONMOH reodU3nNKUAH
CydanraaHyyabiH M3A33/MAT XAHAX, TEXHONOMMWH COpbL, aBax YHAC3H apra 3am
Gonpor. XymodpXWnT Hb XuUra Oyc, TacpanTtTraé TapxantTan opayyhan Xyapadp
XaHacaH OGananbiH 33p3r, TYYHWUA eepynent, aHrunaH (cenektve) onbopnont Xuix
OONOMXUIT YHINIXWIAH TYNL KOHAVUWAH XYA3PTIN XICTYYOMAH XaMrUAH OHLOT
X3MX33HYYAMNT TOFTOOCOH Dalx Laapanaratan. XyapuiH OveTyyauiH Tacpantrym
Ganpan, yHan 6a cyHanbiH faryyx 3y3aaH 00noH MX2-MnH aryynrbiH eepynentumnr
Teneenex YalBapTav X3CrYYAMWM XaHrantTam X3Mx33HA cypancaH Ganx ectom.
YVYHA: CyANblH TOPAWMH Oara 3y3aaHTan XYAPWUAH OMeTyyaunr XyopuinH ouvet
Aaryy MantcaH fang X3BT33 ManTanT (Tacpantryi YPramkiax WTPekyyA), XYApUiH
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OVeTUIH yHanbIH faryy mepaner 60C00 ManTanT, XapvH TOMOOXOH OuneT GonoH
LUTOKBEPK X3N03pUIAH OMEeTYyAWIAr OpT, KBepLUnar, HSArTpyyacaH TOpoop ra3pbiH
[00PX X3BT33 LLOOHOTYY/bIH CUCTEMI3P CyfanHa. YynbiH ManTanTbiH 6ac HIr dyxan
30pUNTO Hb TEeONOTMAH OyT3L TOrTUBIr TOApPYyNax OONMOH Heew TOOL00NoXon
reoU3MKUIH CyAanraaHbl yp AyH, LOOHOMMIAH KEPHII COPbLbIH LUMHXMM3HWN Y
AVHT alwmrnax 6onox 3CaXMir Toapyynax, epemManeruiH yen “kepH” Hb COHrOMON
3M3rO3N YP3ANT3L OPCOH SCAXMAM TOITOOXOL OPLUMHO. YyNblH - ManTanTyyabir
HapUIBYNaH CyAnax XaCryya, MeH Typyy/ik onbopnoxoop TenesneceH TyBLIHYYAA
ABYYIHA.

3.7. XawryynblH ManTantyyablH 6arpnan, T3Ar33puintH X00POHA0X 3air XyapUnH
OUETUIH CTPYKTYP-MOPGONOrUiH Tepen TyC Oyp A33p TOLOPXOWNCOH Oax EcTou.
XD 0onoH XoBop MeTanmbiH opayyAblH Xxawryyng OXY-ag xaparn3gar 6onoH
MaHal OpPOH[, X3P3rN3X Oawiraa xauryynblH TOPbIH HATPAMbIH Tanaapx M3O33nNnAr
XyCHarT 5.11-0 Xunw33 60onroH y3yyncdH 0a YYHUIr reonorn-xamryymbiH axnbir
TONeBnexaese alurnax 00nox X34MM Y 3aaBan UMM XIMXKIHWA TOP X3P3IrnaHI
r3C3H yr ounw tom. Opp Byp 433p HapUBYNaH Cyanax X3CryyanniH cynanraa bonoop
VXN TOCTa OpAyYAblH reonoru, reounsvnk OONOH alWMrnanTbiH Tanaapx Oyx
MaTepuanyyaam XMMCIH AyH WWHXUAM3HA TYAryypnaH XxauryynbliH ManTanTtyymablH
TOPbIH HArTPan 00100 OHOBYTON X3NO3PUAT YHIAICI3H TOrTOOHO.

3.8. HeeUMMH TOOLOONMbIH VHIMWAXAT BGaTanraaxyynaxolH Tynn OpfblH
TOLOPXOV X3C3IT XaMryynblH axJibir UAYY HAPUMBYNANTAN XMAC3H Banx ecTon. JH3
X3CTYYAMNT OpAbIH BycaZ X3C3rTan XapbLyynaxak uiyy HAT XanryynsiH TOPoa0op
CyZanmx, copbLoracoH banHa. | 6a Il bynruinH opayyabiH UAHXYY UAYY HapUMBYNaH
CyAancaH X3CarT Xanryynbir Heeumr Hb 6attan (A) 6a Goputon (B) 33parnanasp
TOOLL00MOX TYBLWIMHL XMMC3H Ganx écton. XapuH Il BynrvnH opayyablH XyBbp
HapuMBYNaH CyfancaH x3car Hb Gonomxkrton (C) 33p3rmanasp Heel TOOLOONOX
Laapanarbir xaHraxymy 0Oanx ectom. SH3 Toxwongong Il GynrunH opayyabiH
HapuMBYNaH cyfancaH xacart Gonomxron (C) 33p3rnanadp HeeL, TOOL0ONOXOA
X3P3MN3A3 X3MXKIIHUIN XaWryynblH TOPbIF XOEPOOC Oarary AaxuH HArTpyyncaH
Banx xaparTan. HapumeYnaH cyfancaH Xacryyasa HeeL, TOOL00SIOX MHTEPMOAALMIAH
apryyabir x3parnax Oaviraa 0on (KpWrvHr, ypByy 3aiH apra r.M.) XauryynbiH
OFTNONYYAbIH HATPaN Hb MHTEPNONALMAH OHOBYTOW T3MWWTIIAYYAUNT YHASCNIX3
XaHranTTam Gamx xaMxa3Hg Oanx €cTon. HapuiBuMncaH CymancaH Xacryyh Hb
OPAbIH HEeBUWMH YHAC3H X3CTUWM aryyncaH XyapunH OueTyyauiH xanbap aypc,
OavipnanbiH HOXUAYYAUMAH OHLMOMYYAbIT, MEOH XYAPWUAH [aBamrannax YaHapbir
TycracaH 0avx ectol. VMM Xacryyo Hb OONOMXKMIMH XWMP3I3P IXHWUM 33MKUHL
0nbopPOX HeBLUMMH XYP33 XMN 3aar foTop barpnax 6anx Hb 3yMTIN. X3P3B IXHWN
33/KMHL, 0NOOPIOX00P TENeBN6COH X3CryYA Hb FeOfOrMMH TOrTUbIH OHLIOTYYA,
XYAPUMH YaHap, YyN-reofiorMinH Hexueneepee oppbir Oyxang Hb Teneenx
Yafaxrym eepuiiH MC3H OHLOITOM 00N 3H3 WaapAnarbir XaHrax X3CryyAunr onx
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HapUMBYNAH Cyanax LWaapanaratan. XyO3pXWAT Hb Tacafndantal TapxantTau
opAayYyaan HeeuMnr TOOL00NOXA00 TOAOPXOV XYAPUAH OUETYYOMAH reoMeTpru3aLm
XUWNMYAM3P HIMTMCH XYP33 XU [0TOP XYAIPXKUATUMH KOIMMULMEHT aLumrnaH
XUNX  0ereef 3OMNH 3aCTUNH VP aLLUITal MX Y3C3H XYA3PTIN X3CTYYAUAH OPOH
3aiH Darpnan, XUHX3H3 X3n03p Aypc 6a X3IMXKI3HWIM TOLOPXOMNONT 6a XyApUnH
OFTNONYYAbIH 3y3aaHaap HeeLyYOVMWH TapXanTbir YHAICN3H, T3AM33PUAT aHrnaH
(cenekTB) onbopnox OOMOMXWUIM YHINCIH Oarix €CTon. HapwiBunaH cypancaH
X3CTYYA33C 0K aBCaH reoNorvinH M3II3NNIAT OPAbIH HUMNMAA OananbiH Oynrmmnr
DaTaTraH YHIM3X3[, XaWryyn fsByynaxaj COHrOX aBCaH TOHOr TexeepemX, apra
apraunan 6a xauryynbiH TOPMOA, TYYHUW X3103p OYPC Hb OPAbIH FeonornmH
TOTTUbIH OHLJIOMT TOXMPCOH 3CAXMUIT DaTanraaxyynaxaf, opablH Oycan X3CarT Heell
TOOLL00/10X0f, allMriacaH TOOLOOHbI Y3yyn3nTyya BONOH COPbLIONTLIH VP AYHIWAH
VHIMLUAVIAT VHIM3X3A, OpAblr OYX3n4 Hb almrnax Hexuen Oauanbir YHIN3X34
awwurnagar. Onbopnox Oaviraa opayyablH XyBbA [33pX 30pPMAT00P alWMIIaNTbIH
Xanryyn 6a onbopnonTbiH yp AYHIYYAWAT alluriaHa.

3.9. XanryynblH Oyx ManTanTyya, XyapunH bvetyya 6a oycyyavnH ragapra 033px
rapLlyyabir TOrTCOH XypaM, Xan03puiH faryy 1:50 macwrtabaap OapuMTXyynant
XMNCH GanHa. CopbUNONTbIH Yp AVHr aHxdard Gapummkyynant g3sp oyynrax 6a
reonorvnH BUYMrnana3p WanraHa. AHxaard 6apumTXyynantsiH 6ypaH OyTaH Ganpan
0a YaHap, TP Hb OPfblH FEONOMMIAH OHLJIOTTON TOXMPY Banraa 3CaX, CTPYKTYpPbIH
3MeMeHTYYANH OPOH 3alH BarpnanbIr 36B TOAOPXOWCOH 3C3X, 3ypar CXeMYYAUNT
30XMOCOH DBanaan, T3Ar3PUAH OUYUMNAAUIAT XMACOH BanaNbIr TOMTCOH XYPMbIH
Aaryy UTMIMXIN3rACIH reonornyoop OGanrans faxb OanMpantal Hb TynraH LWanrax
AXNbIr TOFTMON XWX Oarx ector. TyyH33C ragHa aHxhard OapuMTXyynantbiH
HAITMIC3H reoNorMinH MaTtepuanyyaran Toxmpy Oanraa 3C3x34, XAHaNT TaBbX Oanx
Waapanaratau.
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FeoNnormMnH GONOH reoU3NKMIH COPLLIONTBIH YaHapbir (COpbLbIH XUH Oa
COPbUMONTbIH OFTAON TOFTBOPTOW 3C3X, X3CTWWH TFEONOMMMH TOITUBIH  OHLOMT
COPbUMONTLIH YMrn3n Gampnan Hb TOXMPCOH 3C3X, COPbL, aBcaH HArTpan Oa
TAaCPanTryn ypramknax Gannan, XsHanTbiH COPbLUIONT XWMC3H, VP AVH Hb Oawraa
3C3X) YHIM3X Laaparatan.

3.10. AWWIT ManTManbIH YaHapbIr Cyanax, XyApUH OUETYYAMAH XYP33 Xs3raapbIr
TOITOOX, HeeL, TOOLOONOXO[ Luaapafiaratan XauryynbiH Mantantaap H33racaH
XyapunH Byx ortnonyyn GOnoH OanranunH XyA3PXKCIH rapllyyabir OYravnr Hob
COPbLUMONTOHA XaMpyycaH barx ecton.

3.11. CopbUnonTbiH (reonorn 6a reoursnk) COHronT O6ONOH apryyablH COHrONTLIM
OpZblH re0NOrUH TOITLLbIH OHLNON, ALUWIT ManTMman 6a aryynary 4ynyynrunH husmnk
LIMHX YaHap, Xanryynbir aByynx 0arraa TeXHWK, TOHOT TOXeePeMXKeeC WanTraanaH
OPZblH YHIMM3HUMA OOMOH XaWMryymbiH aXxnyyablH 3XHUW LWaTaHA XUAH3. Huobw,
TaHTan, MX3-mnH opayyaan CopbLIONT XMNXA33 LOMUAH reodU3NKNAH CyaanraaHsbl
VP AYHT XapblyynaH awurnax 00nHO. [eodU3NKUAH apra X3parnax, TyYHWiA
XAMXKMNTUMH yp AVHT  HEeUMH TOOLOONONA alimrnaxhaa TyxalH apradnanbiH
HOPM-apra 3yWH OuYnr GapUMTLIr MepaeX Xx3P3rTan. COpPbLIONT XUMXIP COHIOX
aBCaH apra apraynan, COpbLJIONT XMIX apra 3amyyd Hb XeAenMepuinH ByTaaMx
OHIBPTIV, 3OMAH 3aCTUAH XyBbA YP awwurtan Gamanaap yp AYHr OMX aBax
YHIMLLAMIAT XaHracaH 6anx €cToln. X3 x3A3H TOPANAH COPbLONTBIH apra (KepHui,
XOBMNOH Ba XyccaH Copbly, MX 33p3r) almriax balraa TOXMONAONA COPbLIONThIH
YaHap 6a [33X, copblyydblH OONOBCPYYNANTbIr TOLOPXOWNOXOA, YHIMLUAMNAT
VHAM3X3[, 30XMX apradnanbiH 0apuMT BUUryyaomMnr awmrnax GapumTnax X3parman.
CopbLIONT, TyYHWUA OONOBCPYYNanTbiH aXIblH XeAenMep 3apuyynant, 3apasbir
Daracrax 30punroop COpbLONTbIH BMHE TyXalH X3CTMWH  LIOOHOTUIAH KapoTax,
LOMUIH BU3MKMIAH XIMXKUATUAH VP [YH, 3CB3N COPOH30H OONoH bycan apryyabliH
(cyypwinar uynyynart aryynargax nermMatiT OpAOA XYAPWIAH OWeTUH 3y3aaH
Hb ramMMa-ramMa KapoTaxaap HawaBapTav sarapfar) M3O331304 Tynryypnau
COPbLJIONT XMUMX X3CIIT OFTNONYYALIM YyPbAYMAAH TIMIASMNIX Anrax Ganxbir 3eBex
GanHa.

3.12. XanryynbiH OrTNONbIH COPbLONTBIF [apaax Hexuenuir GapumTiaH
ABYYIIHA. YYHA:

*  CopbUNOATBIH TOPNIOA TOMTBOPTOM, TYYHWUM HATTPan Hb OPAblH Cydanx
Ganraa XaCryyouiH reonorminH OHUNOroop TOAOPXOUNOrACOH Banx éctomn
0ereef; 3H3 Hb MX3BYM3H VXU TOCTIV OpAYYAbIH XaWryynbiH Typlnaras
VHOSC3H TorToorador Oon WuHY 00bekTyya A33p TyPWWATbIH 3amMaap
TOLOPXONNOTAOHO. XYLIPXUATUNH 3y TOTTON Hb XaMIUH UX 66pYNenTTaN
Garraa Yrnang, copblbIr Oavpnyymk aBHa. XyapuniH OMETUIAr XanryynbiH
ManTantaap (AnaHrysa LOOHOroOp) XaMrviH WX eepynentTan Oalraa
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YUrN3N4 XYPLL 6HLIreep OrToiCoH TOXMONAONA (X3p3B COpbLbIH Teneenex
Ya[lBap 3PraN333TaN XK Y3B3M) XAHANTbIH COPbLIONT XM Yp AYHF Hb
Xapbllyynax 3aMaap 3HIXyy OrTNONYYAbIH COPbUMONTbIH VP AYHT HOBLMIAH
TOOL,00NONA, aLMriax OONOMXMIAT BaTanraaxyyncaH banx ecton.

CopbLIONTLIr  XYAPUWH OUETUMIAH Oyx 3y3aaHbir XampyynaH TOLOPXOW
anxmaap aryynard uynyynar pyy OpyynaH, KOHAWMUMWAH Aaryy XyLPWiH
bvetninH bara 3y3aaH 6a xyapuiAH OMET JOTOPX XOOCOH DONMOH KOHAMLMIAH
Oyc yeyamiH KX 3y3aaHaac WUyyryn ypTram anxmaap (cekusdp) Tacpantrym
XWX ecTom. [eonorinH Tofopxomn Byioy 3pC XM 3aarryin Xy4punH OUeTUnH
XYBb[ XaUryynblH ManTanT, LOOHOrYYAbIH KePHUMT BYX3na Hb XampyynaH,
reonormnH ToL XM 3aartar XyAPUAH OVeTYYaNAH XyBbL, XYOAPUIH OneTunr
Hb XaMpyynaH CMMP3MKYYICOH TOpPoop copbuUnonT xwmnHa. Cysar, Lypd,
TPaHLIENHA XYOAPUMH YHOCOH rapllyyaaac rafHa T3AM3PUAH erepLUiniiH
BYTI3rA3XYYHUIT MEH COPbLONCOH Banx Wwaapanaratam.

XYOPUAH OUETYYAMMH XaxyyruH XyBMpCaH 6a 3pAa3cKCaH uynyynryya,
XYOPUAH OalranuiiH Tepnyyaumnr TyC Tycaf Hb copbliox écton. Copbly
OYpuAH ypT Hb (epaMiH copblyyd) XyApUWH OweTuiiH motoon OyTau,
XYAPUWH BOAMCHIH HaMpNarbiH eepynent, TeKCTYp-CTPYKTYPbIH OHLIOTYYA,
bU3MK-MexaHnKMMH OONoH Oycap LWMHX YaHapyyhaac, XapuH epMUIH
KEPHWW XyBbA, PENCUIMH ypTaac xamaapy TOAOPXOMIOrAOHO.

OpPMUIH LLOOHOTOOC CopbLL (KepH ba Lunam) aBaxaaa epemMaieruiiH Teper,
YaHapaac xaMaapy XapwuiuaH agunry aeHa. KepHun (wnambiH) rapu
eep eep bOarBan LOOHOTUH 6PeMANeriAH AMaMeTp OHO00 OrTNoNyyabir
TYC TyCad Hb COPbLOHO. KepH TOAOPXOW X3MX33r33p COHrOMON 313ra3n
YP3INT34, aBTCaH TOXMONAONA KepH G0noof, yparmsnT?3c OonmX  rapca
MaTepvanbir aryymx ©Oavraa LWnambir JaBxap COPbLOMK TyC Tycad Hb
WWHXUNTI3HL XampyynHa. TaHTan aryyncaH nermMatut OpAblH - alwurm
6ypagap Ta205 aryynrbir TOAOPXOMOXOA, rapaar CUCTEMT3M anfaaHbl ron
WantraaH Hb KEPHUM rapl MyyAax, TaHTanuTblH (BOAXMWHWT, MUKPOAWT
33p3r) X3BP3T TancT Oyxui yyp xan03puiH Xacryya barix 33par Hb COHroMon
3M3M3N YYCrIX, KePHUMH COpbL, AAYYPY, OPMUIAH LWinam basxcaH bawnaraac
bongor.

YYnbIH ManTanTblH XyBbf, XYAPWUAH OUeTUH Byx 3y3aaHbir orTonx Oanraa
X3BT33 60M0H 60COO ManTanTbiH 2 XaHaHaac, XapwH XYAPUWH OMeTUIAH
CyHanblH Aaryy MantcaH ManTanTyyablH XyBb[ Meperuereec Hb COpbLIONT
XVWH3. XYOPWUMH OWeTUWH Aaryy ManTtcaH ManTanTbiH - MeperLereec
COPbLNOXA00 COPbLL XOOPOHIbIH 3aW MX3BYN3H 1-2 M Banaar (3anr nxacrax
Gon TYPLUMATBIH @XbIH VP AYHr3p OaTanraaxyyncaH 6amx écton). bocoo
yHanTav XyApWUMH OWeT3A ManTCcaH X3BT33 ManTantaac  CoOpbLIOXA00
yPbAYMNCAH TOAOPXOWACOH TOrTBOPTOM TYBLUHE6C COPbLYYAbIr aBd,
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X3p3rN3X Ganraa y3yynanTUAr TypLIXATBIH axnaap OatanraaxyyncaH 0anx
ecton. YynblH ManTanTag xap3rnax Oanraa copbLNONTbIH aprbir alnrnaxag
XYAPUIAH Ba XyopUnH OyC 3pAcyYAMMH Haanaax, Han3ax Toxnonaon bavraa
3CIXMAT Cyank TOrTOOCOH 0Oarix ecTom.

* OPMUIH LOOHOT OONOH YYMbIH MANTaNTyyAaac aBCaH reoforu, reo@UsnKmnH
COPbLNONTBIH VP YH Hb TYXaH XYAIPXUNTUIH Xurg Oyc Oanabir yHIN3X,
Laupar uadBXXKun barraa 3CXMAT TOFTOOXO, X3P3rN3H3. VMA TOMOOXOH
X3MXK33M33p aBax COPbLbIr CeKL, TyC Bypa XWra anxmaap aBax X3p3armain.

3.13. XyOpuMH VHACOH TOpMyyaddp XWWArgdXK Oarraa CoOpbLUOATbIH apra
apradnan Tyc 6ypasp COpbLIONTbIH YaHAPbIM TOFTMO XSHAX YP AYHTUWH YHIMLLUNT,
HapUBYNAnbIr YHINX Ganx écton. [eonorvinH TOrTUbIH TOLOPXOV 3NeMeHTYYa
copbl, X3px3H Oanpnax Gawraar xsHax, XyAPUWH OMETyyaunr 3y3aaHaap Hb
XYP3313X OYIOy XM 3aarvmnr TOrTOOX0Z HalAax O0MoX 3C3X, COPbLbIH Y3YYNaMTYYA
TOrTBOpTOM Banraa 3C3X, TYYHWM XUH Hb XOBWOH COPbl, aBaxaap TeneBneceH
OFTNOJbIH OHOJbIH XWHT3M, MOH KEPHWUWH COPbLLbIH XXMH Hb raprax aBcaH KepHUmH
OHOJbIH XXMHT31 TOXMPY Darraa XU (XYAPUAH HAMTBIH ©8PUNeNTUIAT Xapran3aH
y33x34, 1M 3epee +10-20 %-nac x3Tapy OONOXry) Wanrax, XsaHax barx ecton.
XOBWSIOH COPbLbIH HAPUMBYNANbIT A VXU XOBWUIOOP 33P3rLyy/I3H COPbLIONT
XUMX, OPMUMH  KEPHUMXMWT TyC KepHWUM VAACIH Tanbir COPbLUIOX 3amaap
WanraHa. X3parnax 0Oanraa COpbLJOATHIH - apradnan, copbl, aBy Oawvraa apra,
apraynanbiH YHIMLAMAT Uyy Teneenex YaBapTal copblLoop, Tyxannban beeH
(XxyccaH r.m.) copbl, aBy yp AYHr Xapbllyynax 3amaap XsHagar. XsaHantaHg xyosp
DONOBCPyyNax YaHapbir TOLOPXOMAOX 30PWUNTOOP aBCaH TEXHOMOMMMH COpbL,
33/13XYYHU XXUHT TOBOPXOWIIOX 30pMITo0p YYNbIH Liynaac aBcaH 06eH CopbLyyabIH
M3A33NNYYA, OPAblH ONOOPMOATLIH YEeUWH COPbLONTBIH YP AYHIYYAMAT awunriax
Liaapanaratan. XsaHanTblH COPbLbIH X3MX33 Hb CTaTUCTUK BONOBCPYYNanT XWiX,
GanHrbiH (ccTeMTan) anpaa Galraa 33X Tanaap YHOSCIIATIN AYrHINT rapraxap,
Wwaapanarata  TOXMONZONA  3aCBapbiH  WTMALYYP  X3P3MM3XMNT  YHOICNIXL,
XaHrantTan Ganx eécton. MerMaTnTbiH OPAYYAbIH 8POMANSMNIAH YaHAPbIH XAHANTaH
WNyy aHxaapan xanayynax, hang mantantyyf LOTPOOC MYy OfIOH OpT, pacceyka
BonoH 6OCO0 ManTanT HIBTP3H Wanrax Waapanarata bavaar.

3.14. CopblblH OONOBCPYYNanTbir opf Tyc Oyp [A33p awurt OypaBIpUNH
TapXanT, TYYHWUNr aryynard 3pacuiiH MexnerniH xanoap 0a Xamx33r TOOLOH Y33X
bonoscpyyncaH OyayyBYMMH daryy XWnH3. YHOCOH 0a XsHanTbiH COPbLYYAbIT
vikun OyayyB433p GONoBCpyynHa. BonoBCpyynanTbiH YaHapbir Oyx YN axwunnaraa
TyC Oypadp, Tyxamnban “K” WTranuyypuiH yHOICN3n OONOH OONOBCPYynanTbiH
OyayyBummr Gapumtank Oarraa Gamanbir TOrTMON XsHaHa. Huobw, TaHTan,
[X3-UMH aryynra Hb 3pC eep Oavix CopbLyyObiH OONOBCPYYNANTBIN XMAXA33
OyTnax TeXeepeMXMAH LIB3PMAM3r Mall XaTyy XsHaxX X3p3arTan. XaHanTbiH OeeH
COPbLIONTbIH OONOBCPYYNANTbIN TyCra XeTenbepuinH Aaryy XMnH3.
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3.15. XyOpuH XUMWAH Havpnarsir cyanaxfaa rofnox awurt 6a garangax
OypaBapYYL OOMOH XOPT XOMbUYYABIr MAPYYAdX3A YMMNICOH OVPIH X3IMXKIIHUM
cyganraar XWH3. Xyasp 43X TIAM3PUAH aryynrbir COpbUyyAad XUMUWH, DU3MK-
XUMUAH OONOH Oycaf LUMHXUNM3HMIA apryyaaap yncbiH OatnaracaH CTaHOoapTbiH
[aryy TOLOPXOWMHO. XyA3p [3X farangax aluvrt OypaB3pWMH Cypanraar alwrT
ManTMarnbIr LOrLoop Cyfdank, alurnax 30puiroop Aaranfax awurt OypaB3punH
cymanraa Xux apradyvncaH 3eBNeMXUINH Waapanarsir 0apuMTRaH rynusTrH3. JHI
TOPNWH apraynncaH 3eBnemX OONOBCPyynaraaaryn TOXMONAONL TYYHTIM aaun
TeceeTan Tyxannban OXY-biH “MeTognyeckne pekoMeHOaUmm no KoMINeKCHoOMY
N3YHEHNIO MECTOPOXAEHNI 1 MOACHETY 3aMacoB MOMYTHbIX MOME3HbIX MCKOMAEMbIX
1 KoMnoHeHToB, 2007" 36BNOMXUIT awurnax 0osHo.

3.16. byx epounH copbUyyaan YHOCIH awwurm OypABIPUAT TOAOPXOMIHO.
JlonapuTbIH XYAPWAH NONapUTLIN MEH epaMnH COPbLIOHL TOLOPXOMNHO. JlTonapuTbIH
XYIIPT XYOPWMH OWEeTWIMr 3y3aaHaap Anraxafg TOOLOrAAOITYW Aaranfax awurt
OypaBIPYYL, XOPT XOMbLyyn OONOH NONAPUTLIH HAMPRArbIr FONYI0H  Oyn3rnaCaH
CopbLyyaan TOAOPXOMHO. DHIMMH COPbLYYAbIr OYN3rM3C3H CopbLyyaan HArTrX,
T3OHWIM TapxanTbiH Ganaan 6a epeHxMi T0O X3IMXK33r TOrTOOX XypaM Hb XYZAPUIAH
YHIC3H TOPNYYAMAH XyBb[, farangax 6a xopTon xonbLyyabir TOA0PXOUNIOXOL, XL
COPbUMOrACOH OanpanTtan Ganmx, XyopuvnH OUeTyyOunH yHan Oa CyHamnbiH paryy
T3AM3PUMAH aryynrblH @6pYNenTUiiH 3y TOITAbIN Faprax Yafgax HEXUIMWT XaHraxaz
YWTN3rA3HI. AHXAArY XyA3P rMnepreHe3niiH Heneereep Xap eepyneraceH 6onoxsir,
MEH 6repliunH rafapryyrmiH 0004 XWUAWAM TOrTOOXod (asblH LIMHXMAMIM
33aBan XUMH3.

3.17. CopbUblH WMHXWAM3HWUA YaHapbIr TOFTMON XAHAX, XAHANTbIH Yp AYHT
Lar Tyxaugd Hb 30XWMX apradnanbiH 3aantbiH Aaryy ©OonoBcpyymx Oanx €cTom.
CopbLbIH LUXHXMATIHWUIA reoNorMinH XSHANTLIM NabopaTopuH [0TOOM XsHanTaac
XaMaapaxrymrasp OPAblH XaWryynblH TOCIWAH YPra/KIaX XyralaaHbl Typwua
TOTMOJT XMIX Oarx cTon.

3.18. LUMHXMAM3HAM XaHanTaHa, YHOCH aluvrT OypAB3P33C rafiHa Aarangax
awurT dypasapyya OONOH XOPTOW XOMbLYYABIr HIMH aaun xamaapyyncaH GanHa.
CaHamcapry angaaHbl X3MX33r TOMTOOXbIH TYNA LUMHXWAM3HWUA COPbLYYAbIH
AybnvKaTaac aBcaH XsIHaNTbIH COpbLYYAaZ WNMPNICIH eep Ayraap ereef YHACH
WWHXMAMIM Hb XWMMCH NabopaTopma, ery  WWMHXYYAAST A0TOOL  XSHANThbIr
aWurnaHa. bawHrblH angaar WNPYyN3x, YH3M3XWAH Tyna rajaaf XsHanT Xunx
36BLUGOP6N aBCaH 66p NabopaTopua rafaaf XAHAMTbIH LUMHXWUAMS XUWIM3H).
fajaap XsHanTbiH  WWHXMAMHL YHACOH LWWHXWAM  XMMCH  nabopaTtopu
Xaaranaraax 0arraa 6a [OTOOA XAHANT XUACIH COPbLLYYAbIH AyONMKaThIr MAM3H3.
Cypamk WWHXKNX Darraa copblyyaTal WXWUN TeCeeT3M HalpnarbiH - CTaHOapT
copblyyn 0Oanraa TOXMONLONA CTaHAAPT COPbLYYAbIr WWUMPNICIH Ayraapaap
WWHXMAMS XMANMIX MK 0arraa epamnH CopbLyyablHXaa AOTOP OpYyYynaH YHOCH
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LWWHXUAMS XUACIH NabopaTopu Pyy UNT33H LUMHXYYIIX 3aMaap rafgaaf XaHantbir
X 6onHo. [lotooa OOMOH rafaaf XaHanTaHA MAraak Oanraa copbuUyyn Hb
OpAbIH XYAPUIAH OYX TOPAyYA, aryynrbiH OYNryYAMAr Teneemk Yadax X3aMX33H[
bavx eécton. [lotoon XsHanTaHm rol, eHAep aryynra 3aacaH Oyx COpbLbIr 3aaBan
XxaMaapyyncaH bawHa.

3.19. [otoon 6a ragaaf XsHaNTbiH X3MX33 Hb LUMHXWAMS XUATACH ye wat
Oypa3p (ynupan, xarac Xun r.Mm.), aryynrbiH Oynar Gyp33c COHroracoH T3AHWNAT
TONOBNOX XIMXKIIHA Oalx écTor. AryynrbiH OynryyAvIr snraxaaa alwmrt OypasapuiiH
aryynraap HeeuUMWH TOOLOOHA X3P3rNaX KOHAMUMWWH LUaapanarbir TOOLOH Y3H3.
LLInHxnyymk Garraa copblpblH Too Mall Mx (kmung 2000 6a TyyH3C mx) Gon
XAHANTBIH LUMHXWAM3HL 5 %-Tal T3HUIX TOOHbI  COPbUbBIT MAM3H3. AryynrbiH
Oynar Byp33p WKHXNYYNCIH COpbLYYAbIH TOO Oara OON XsiHaNTbIH XyralaaHg Tyc
Oyp33c 30-aac Dararym TOOHbI XSHANTbIH COPbLOHA, WMHXNAM XUMANTIH3.

3.20. AryynrbiH Oynar Tyc Oypasp motoon Oa rafgaan XsHanTbliH M3A3MMMNH
©ONOBCPYYNanTbIr  TOAOPXOM [aBTamxTal (ynupan, Xxarac XWrn, Xum)-raap
LUMHXWAM3HAN Tepen 6a YHACH WWHXWUAM XMACOH Nnabopatopu Tyc Oyp3sp
XWH3. CTaHAAPT COPbUbIH WWHXUAM3HWMA Yp YHr3p rapcaH OarHrbiH anfaaHsl
YHINM3T WMHXWAM3HUIA ererafMimH CTaTcTMK BONoBCPYYNanT XUnx apradnasnbiH
[aryy XumHa. [loTooA XsIHaNTbIH yp AYHM3P TOOLLOONCOH XapbLUaHry AyHaax
KBafpaT angaa Hb XycHIrT 5.12-T 3aacaH X3MX33H33C X3Tpaxryw bGanmx ectou.
X3T3pC3H TOXMONAONA, TyXavH aryynrbiH OYArMAH YHOCOH LWMHXUNMIHUA yp OyH
©onoH NabopaTopPUIH Yr WWHXMATIM XMNCIH XyrauaaHbl OyX COpbLYyYAbIH Yp AYH
XY4YMHIYIA BOMX CopbLyyaAaa AaxXMH LWMHXMAMAM A0TOOA XsHANTTal XaMTpyynaH
XVIMH3. YHAC3H LWWHXWUNAI XMACH nabopaTopn Hb MM anpaa rapax GomncoH
LIANTraaHbIr O, apWUArax apra XaMx33r aBax CTOMN.

3.21. Tapaan XSHaNTbIH WWHXWAMIM3P YHOCGH 0a ragaaf XsHanT XUACOH
nabopatopuyabiH Yp LYHIMAH XOOPOHA OavHrbiH angaa WA3pC3H TOXMONLONA
apOUTPbIH XSHANT XWMANTIH3. DH3 XAHANTBIH WWHXMWAM3T apOUTPbIH LIMHXMNTI
XWX TyCrav 3pxTavt nabopatopua XMnraH3. ApOUTPbIH XsSHanTaHL nabopatopug
xagranargax Oyv epAuMiH OOMOH rafaaf XsHANTbiH LWMHXWUNTIHAW Yp  AYH
Oyxwin copblyyabiH AyonukaThir (Waapanaratai TOXMONAONL, WHXMAMI XMACH
COpbUbIH YAA3MA3N) WAM33HI. XaHanTaHA OalHrbiH andaa WAdPCIH  aryynrbiH
Oynar Tyc bypaac 30-40 copbl, fByynHa. LLUMHXMMK Garraa copbuTOM MXKMNXIH
HavipnaraTa “CtaHaapT copbll” Oarraa ©ON T3AM3PUAT TOLOPXOM WUMPAICIH
AyraapTanraap apouTpbiH WWHXMAMIHL MAr3X OyM COpbLYYAbIH AyHL OpYyYmX
unrasHa. “CraHpapt copbl” TyC Byp3sp XsHaNTbiH LWMHXUAM3HMA 10-15 yp ayH
3aaBan 0Oanx ecton. ApOWUTPbIH WWHXUAMIrAp OGalHrblH anfgaa 0Oarraa Hb
GaTnargcaH TOXMONAONA TYYHWM LWANTraaHbIr OfX, apuiarax apra XaMx33 aBd,
TOLOpXOM Oynar TyC OypuiH OyX COpPbLYYAbIr AAXWMH LWMHXN3X, 3CB3A YHACIH
nabopaToOPMIMH Y COpbLYYAbIH LUMHXMAMS XMACIH Lar YeUAH ByX WUHXNAr33HWM
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VP AYHT XYYWHTYA GOMrox, 3CB3M 30XMX 3aCBapbiH UTMAMLYYP X3P3rNdX 3CIXUNAT
WUNABIPAAX Waapanaratan 6onHo. ApOUTPBIH LUMHXMAMS XUANTYAr3p 3aCBapblH
UTF3MLYYP X3P3MN3XUIAT XOPUTIOHO.

3.22. CopbunonteiH ©0a copbl, OONOBCPYYNANT, WWHXUAM3HAA Tanaap
XVINCOH XSHANTBIH Yp AYHM3P XYAPUAH OrTRONYYAbIr snraxaf OO0NoH T3Ar33pumH
V3YYIINTYYAUNT  TOLOPXOMMOX0A rapcaH Oavk 0Oonox angaar YHINCH Oanx
X3P3rTN.

3.23. XyopunH banranvinH 6a ynaB3pnanvnH TepnyyavMnH 3pAcuidH Havpnara,
T3SOHWIA  CTPYKTYP-TEKCTYypblH  60n1008 MW3MK  WMHX YaHapblH - OHLNOTYYAbIr
MUHepanoru-netporpadn, OUNKUIAH,  XUMUAH  OonoH  Oycad  WWHXMAT3IC
awurnaH cypancaH ©Gawx ecton. Togopxow 3pAcyYOMAH BUHUMIaN  XMAXUIH
33P3ru33 TAAMIPUNH TapXanTbiH TOOH YHINMIM XMAHI. OHLroV aHxaapmbir TyXaunH
OPAbIH FONNOX alMIT OYPABIPUIT aryynary 3pacyyauiH eep X00POoHO00 OOnoH
Oycan 3pAcyyATaN yyCrax Oaviraa OpoH 3alH Xapwnuaa XonbooHa (3pacuiH
MOXNeryyauH XaM YpranT, XaMXK33 33p3r) MexXNeryyaniH xamxa3, XaTyynar 33part
XaHayynax waapanaratav. Llaupar Ma3BXT WWHX YaHapTan XyOpWnH XyBb[, LaLpar
VO3BXT 3pA3C OOMOH XOBOP MeTans aryymx Oyn 3pAcuiH (anaHrysa TaHTan)
XOOPOHAbIH Xamaapnbir 3aaBan cyfanHa. XYOPWAH 3pACUAH ©epynenT KXTaM
TOXVONAONL, TIAMIPUAH Y4Mp LWanTraaHbir Togpyynax, X2 aryynard ovie gaacaH
3pACYYAMNT ToApyynax 33par cyaanraar X1H3. MuHepanormiH cyaanraa Xumxmas3
VHOCOH Oa paranmax awurt OypaBapyyn OONOH XOPTOW XOMbLyYAblH TapXanTbir
Cyfanx, 3pACVnH 3BLUNYYANNT Tepen TyC Oyp33p TOrTOOHO.

JyHpax KBagpaT anfaaHbl 36BLUE6PErgexX X3Mx33

XyCHarT 5.12
XympHiH [yHpoax ksagpat XyApHiH [yHpax keagpat
. annaaHbl . anaaaxbl
Hanpnara aryynrbiH 30BLLI06POTIOX Hanpnara aryynrbix 30BILIOOPOTTIOX
Oymar*, % o Oynar*, % o
XaMx33, % XaMX33, %
1 2 3 4 5 6
1-10 9 0,2-0,5 13
0.5-1 ll Lo 0.1-0.2 17
0.2-0.5 13 2 0.05-0.1 22
Nb,O, 0.1-0.2 16 0.01-0.05 30
0.05-0.1 20 0.2-0.5 17
0.02—0.05 23 0.1-0.2 22
<0.02 30 Rb,0. C5.0 ™4 0501 25
0.1-0.5 12 0.01-0.05 30
T2.0 0.05-0.1 17 20—-30 2
275 0.02—0.05 22 PO, 10—20 3.5
0.01-0.02 25 5-10 4
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1 2 3 4 5 6
0.005-0.01 30 >3 35
<0.005 30 1-3 6
>10 4.5 20 0.1-1 15
1-10 7 <0.1 30
0.5—1 10 10—40 6
0.2-0.5 13 2-10 7.5
TTPOx* [ 01-0.2 20 o0 0.5-2 16
0.05-0.1 25 0.1-0.5 23
0.005-0.05 30 0.03-0.1 6.5
<0.005 30 u 0.01-0.03 8
0.5—1 7 <0.01 15
0.2-05 10 0.03-0.1 8.5
BeO 0.1-0.2 12 Th 0.01-0.03 10
0.05-0.1 15 <0.01 20
0.02—0.05 20 * X3p3B opa A33p WI3PB3 XYAPWVH aryysrsiH
0.2-05 10 Oynrvvir  36BLUGEPErASX XapbUaHryd AyHAax
KBagpar anfaaHbl X3MX33HWA WHTePronaumap
0.1-0.2 15 TOITOOHO.
Sn 0.05-0.1 20 ** bue paacaH X3-uiH XyBbA 36BLUEEPOrAGX
0.025-0.05 25 XapbuaHryi  Aywaax . Keagpar — angaa  Hb
CTAaTUCTVK ~ OreraMiH — X3MX33H33C  Xamaapy
<0.025 30 AngpepeHumaunaracar baiHa.

3.24. XyapuiH 33013XYYH XWH, GarranvinH Ynuarwmn 6a xyosp AOTOPX XMLWIMIAH
Oyc yeyomnr snraxfaa 30XWx apradnanbliH Aaryy rynmudTraHs. Harm Oytautsm
XYLPUIH 333/1XYYH XWHI FONYOH LLaapanara XxaHracaH CopbLbir napaduHaap oypx
TOLOPXOMNAOr 0a XSHaNTbII TOM X3MX33HWUI COPbLOA XWX Banx Liaapanaratan.
C3BCMpP, aH UaB MXT3M, HyX CYBIPX3M XYAPWMH 33M3XYYH KMHT YYAbIH Lyng
TOAOPXOMNOX LUaapanaratain. XaHanTbiH aXxun Llaapanarataln xamx33 Oawraa
TOXVIONAONL, 33M13XYYH XMHI raMMa Tysaraap LWapxX LWKWHM3X apraap TOAOPXOMIX
0OMHO. I3M3XYYH XMH TOLOPXOWMNCOH COPbLOHL XYAPWUAH YWMAUAUAT 33aBan
XaMT TOLOPXOMIHO. D3M3XYYH XWMH OOMOH YMWMLIMA TOAOPXOWNCOH COPbLYYA
Hb MWUHEpanoruvH XyBbfd OYp3H OWMUMINaN XMATACH Oa YHAC3H OypaBIPYYAMIAH
aryynrbiH WWHXMAMS XUArACH Darx ECTon.

3.25. XyApUMH XUMWWH OONOH 3pACMMH  Harpnara, CTPYKTYp-TeKCTypblH
OHUJOMYYA, BV3MK LWWHX YaHapyyabir CyAancHbl Vp AYHA XYAPUAH BanranumH
TOPAYYANNT TOFTOOX, aHrvnaH (cenekTvie) onbOpRoNT XMinx Tycag Hb DONOBCPYynax
Llaapanaratan ynaB3pnanuniH (TeXHONOMINH) TOPYYANIAT ypbaYMNaH TaaMarnaHa.
XYOPUAH  YNABIPM3NNIAH  (TEXHONOTUIAH) Tepnyya, OONOH COPTYYAbIH 3LCUIH
aHTVNNbIT OPAYYAAA WN3PCIH XYAPWUAH OarranuiiH TepnyyauniH TexHONOormnH
CydanraaHbl Yp AYHT YHASCI3H XUMHS.
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HepeB. XyApyH TEXHONOMMIH LUMHXX YaHapblH cypanraa
4.1.TX3, HMOBW, TaHTanbIH OPAbIH XYAPUNH TEXHONOTWIMH Cyfanraar AByynaxbiH
TYNZ, 0yHbl 6MHE OpZbIH TOPNesC xaMaapaH XyAPWInH BarranuinH (MVHepanorumH)
BOMOH TexHonornH Oyx Tepen, COpTYyAbIr XxamaapyynaH TYPLUWAT XMIAX COPbLbIF
TOTTOOCOH apraynan, XypMbliH Aaryy TyxalH opabir Oyp3H Teneenx YafLaxywil
X3MX33HA, aBHa.

4.2. XyopuiH Oaskvroax WWHX YaHapbir  nabopatopuiH  GOnoH  xarac
YANABIPNNAVH - HOXLON — MWHEpanoru-TexHonorvnH,  6ara  TeXHOMOrWiH,
nabopaTopumH, TOMCrocoH nabopaTopuiH, Xarac YMNABIPASNUAH COpbLyYa aBy
CyLanHa. Xanbap basxuroaar XyapuniH nabopaTtopuiH CyaanraaHbl TEXHOMOMMIAH
apradnanbir XU TecTan WWMHX YaHap Oyxun xymsp Oasxyynax —yWiaBIpUNH
TEXHONMOTUMIAT XULIMT BONTOH aBY alMrnaxbir 3eBLWEepHs. baskuraax 4aHap Hb
XYHA,/TOBOITIM, 3CB3N LUMHI TOPNUMH XYAPWUAH XYBbL WAM TOPAUMH XYLPUMT
DasxyyncaH Typwnara 0avxryn 6on, LWaapanarataln TOXMONAONA TyXalH Xyapunr
BasixxyyncaH ByT33rA3XyYHUIAT COHUPXCOH Banryynnara, KOMNaHUTam 3eBLUMALCOHNI
VHAC3H A33p Tycram xetenbepeep XyAPUWH TEXHOMOMMIH Cyfanraar sByynHa.

4.3. Teonorn-xauryynbiH axJmblH fH3 OYpWUMH LWATaHL YpPbAYUACaH TypLUMIT
aByynax Gereen xyapuwr Tycran OyHKep AOTOP TOM OyX3nnar Xyopwnr COpTIOX,
KXUXAT Wnpxarmar (-200 ~ +20 MM) XyAPWAT LaLpar WOIBXT LUMHX YaHapT Hb
TYAryypnaH paguMoMETPUMH ANranTbiH apra OOMOH rpaBuTalbiH BasKyynanTbiH
apraap Oasxyynax OONOMXWUWT CydanXk X3ParkyyiH3. XYAPWUAH WUHX 4YaHap
GonoH  Gasxurhax YaHapblH CyfanraaHbl yp AYHMIC XaMaapaH ToM Oyxannar
WWPX3MN3AT  XYAPWMUr YpbAYMAAH aHrUnaH farax 3CB3A 0NOOPIOCOH XyApUAT
©e6Heep Hb LYYA, YANABIPISIMIAH TEXHONOTMIAH YHACIH NPOLECChbIH (rpaBuTauy,
(noTaum, COPOH30H ANranT, yycranTbiH apra) Tepyyaadp OasxyynHa. Ynmaap
XYLPWUAH TyH OONOBCPYYNanTbiH Cydanraar XWMAXA33 ypbAYMiacaH OasxyynantbiH
Ve WaTbIr TEXHOMOMMIAH HIFACH OyayyBYMA, Opyynax BOMOMX, SAWAH 3acTUNH Yp
awur Oawiraa 3C3XMIAr xapransaH y33x ecTou.

4.4, XyOpvINH TeXHONOTMWH TOPAYYA, COPTYYAbIr ANrax4aa reonory-TexHonormmH
3ypar xumnx 6a COpbLUONT NYMUITIIX TOPbIr XYAPUAH BalranvnH TepiyyauiH Too
X3MX33 DOMOH MNP3X AaBTaMXaac LUanTraanaH COHroHo.

45 TX3, H1oOW, TaHTamnbiH aHXAary XyapumnH Daskuroax  YaHapbir
cyonaxgaa XyapwMH WCONANWMAH 33p3r, 3pACUMH Havpnara, CTPYKTYp-TeKCTypbIH
OHLIOTYYA, 3PACYYANAH (DU3NKUAH B3 XUMWUWH LUMHX YaHapyyabir TOLOPXOMIOX
Oereen oaranmax awwrt OONOH XOPT XONblyyAblr TOrTOOHO. MeH Xyasp GonoH
GaskyynantbiH  (pagvoOMETPUIAH — SnranT)  OYTIIrAdXYYHUA  WKMHX  YaHapbIr
TEXHOMOMM-MUHEPANOrMWH apra, apradnanyyaslH allurnaH TOQOPXOMIHO.

4.6. TX2-WIAH XyAPWIAH BaskyynanTbiH CyfanraaHbl Yp AyH Hb aHxdary CopbLblH
Teneenex 4afBap, XWMWH OOMOH 3PACWMMH Hampnaraac WX33x3H Lantraangar.
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X3, HWObW, TaHTanuMMH Oapar Oyx XyA3p, 3PA3CKUNT Hb ypaH, TOpW 33par
Laupar WO3BXT 3NeMeHTYYL aryynpar 0ereef T3Ar33p Hb YHACIHA3S Oanranbg
Ganpar n3oton xan03p33p aryynargfar. XyApunH 3pACUMAH HaMpnara Hb OpAblH
Tepneeces xamaapaH eep eep bamaar y4paac TEXHOMOMMAH CyAanraaHbl apra,
apraynanbir COHroXblH 6MHe XYAPWWH OOAMCHIH HaWpnarbiH Cyfanraar OnTUK
MUKPOCKON OONOH 3pA3C CyananblH CYYAWMMH YeWMnH A3BWMATIT apra Oomnox LR
(Nasep PamaH) cnektpometp, XRD (X-Ray Diffractometer), SEM-EDS (Scanning
Electron Microscope with Energy Dispersive Spectrometry), EPMA (Electron Probe
Micro Analyser) 33par Garaxaap Cygamk XxyApwunH 3pAacuiH Tepen, TX3, HMobw,
TaHTan GosoH Bycap Jarandax awurT OONOH XOPT XOMbLYYAbIH OPLUMX TeNBUNr
TOLOPXOVNICOH aix WaapanaraTau.

4.7. MuHepanorn-TexXHonorviH OONoH  0ara  X3IMXKI3HWIA  TeXHONOTMIH
COpbLYYAbIr 0P A33p WM3PCIH XYOPUMH DarranvnH Byx Tepneec aBHa. T3aHMNAT
yPbOYMNCAH TEXHONOMUH TYPLUMATAL XaMPYYNCHbl VP AYHA XYAPWAH Teonoru-
TEXHONOTWAH  TOPAYYAMIAT  TOFTOOX, XYAPWUWAH YANABIPMNNAH  (TEXHONOTWIAH)
TOPAYYA, COPTYYAbIr  AHMMMXK, aHrUACaH  YWNABIPMAMNAH  (TEXHOMOrWIH)
TOPNYYAUAH X3IMX33HL XYAPUWH OOAMCBbIH Hampnara, QU3MK-MeXaHVKWMMH Oa
TEXHONOTUMH LUMHX YaHapyyAblH OPOH 3alH eepynenTunr CyanaH, XyAPWWH
reonorn-TexHoNOrMNH 3ypryya, nnaHyya, 3yCnTyyannr 6anryynHa.

4.8. NTabopaTopuitH Ba TOMCrocoH NabopaTopuinH CopbLyyaaa XyA3pT snracaH
YANOBIPMANMIAH (TEXHONMOMMAH) OyX TOPNYYAWMH TEXHONMOTWAH LUWHX YaHapbIr
CyZamk Xyapuur OonoBCpyynax TEXHOMOMMWH OHOBYTOM OyAyYBYMWI COHrOX,
BaskyynanTbiH TexHonoruH 6onoof raprax aBcaH OyTaaraaxyyHUM  YHOCH
Y3YYIINTYYAUNT TOAOPXOMNOXOL, Laapanaratan XaMx33HA, TOAOPXOMCoH DalHa.
DH3 TOXMONZONA XYAPUUT BYTNax OHOBYTOW 33PMMIM TOTTOOX, ALIMIT 3pACYYAMAT
XaMIUMH WX X3MXK33M33p 3afiaik, XaMrnH Gara xasrfan rapraH OasxyynantbiH
Xaargang awurT SpACYYAMNT XaMruAH 0ara xasx DONOMXKMIAT XaHraHa.

4.9. Xarac yWnaB3pR3AvAH TEXHONOTUIH TYPLUMAT Hb XYAPUAT Oaskyynax
TEXHOMOMNIH ByZYYBYMIT LLanrax, N1abopaToOpUIH TypLUMATaap TOFTOOCOH XYAPUIAH
BAHKUATBIH Y3YYA3ATYY AT TOAPYYNaX 30pUAro0p XMUrA3H3. Xarac ynasapnanmniH
TEXHOMOTUMH  TYPLWWATBIF XMXA33 TEXHOMOTMWH TYPWWAT XWX TyCram 3pXTaut
Ganryynnaraap rapa3 XUWCHWA YHOCH A33p TycravnaH O3ATr3C3H NporpaMMmbiH/
XeTenbepuinH [aryy XWinH3. Xarac YWNABIPA3AWAH TypLMNTad 30pUYyX COopbL
aBax/aa 3eBXeH TyC Tecens TyCrannaH rapracaH apradnanbir Mepaex aBHa.

4.10. J1labopaTopuiH TOMCrOCOH 0a XaraC VWAABIPA3NMAH  TEXHOMOMMMH
TYPWUATAHL 30pWY/XX aBCaH COpbL Hb TyXaWH XYAPWWH  YWNABIPAINMH
(TEXHONOTWIH) TOPAWAH XUMWAH 0a 3pACUIAH Halpnara, CTPYKTYp-TEKCTYPbIH
OHLOT, DU3MKMIAH BoNoH Byca LWMHX YaHapyyAbIH AyHAAX HaMpnarsir Teneenex
YafBapTay Oanx €cTon Gereep alWMrNanTbiH yeUAH O0NOMXMT Boxmpaon GonoH
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COPTNIONTBIH YEUMH DAsKUNTBII 4 TOOLOX Y3C3H Oanx €ctomn. [paHynoMeTpumH
OYTUMIH XYBbA Y TyXalH ophof TeneBnex Oanraa onbOPNONTbIH CXEMTIV AyMX
ecron.

4.11. TexHonorn-MUHepanornMmH apraap aHxmard xymdp 0a pagvameTpunH
apraap sinracaH OyTI3rasXyYHUIT CyAnaxaaa XyApWnH 3pA3C, XYOAPUAH SPACYYLNMH
OYArVIAH MCINANUIAH 33P3T, SPACUIH HaMpAara, CTPYKTYP-TEKCTYPbIH OHLON LWHX
YaHap, MU3NK-XUMUAH WWHX YaHapyyabir CyAnaH TIAM3PUAH snraatai OananbiH
(Anrapax, wunpax) TyBLUWH, Hdarangax Oypasap, XopT xombl 0Oanraa 3caxwir
TOITOOCOH OalHa. XyapunH OyTnarhax, HyHTarnargax vaHap, 3pAcviiH dasyyabiH
3aApax XaMX33, XYAPUMH yraargax YaHap 33prumnr TOLOPXOWOXbIH TYNL XYAPUMH
IH3 OYPUNH KNacCyyablH/OYArYYAUNH LUMTLLYYPUAH WXHXUATSS XUAX33C ragHa,
yraarfcaH xypdp OonoH yraacaH WRaMaHh rpaBWTalblH  LMHXWNATII, XKUXUT
WWPX3MN3T X3C3MT COPOH30H LWWHXMAMM TyC TyC XWMAH3. Xymdp Baskyynax
TEXHONOTMIH OYAYYBYMMT COHroX, ByTnax-HyHTarnax ye WatHsl T00 0a ye Wwatyyasir
TOrTOOHO. BasxxyynantbiH apra 3amyyn, Gasxman OOMoH xarac OyT3radXyyHYYA,
T3AM3PT aryynaracaH awurm OypaABIPYYAMNT TYWLS3H raprax aBax apra 3amyyabir
TOLOPXOWITHO.

4.12. TX3, HMOOW, TaHTanbiH OPAYYAbIH XYAPUAH TEXHOMOMMIAH LWMHX YaHap Hb
XYOPWUAH 3pA3CI3r OYP3NasXyyH, TIAM3PUNAH CTPYKTYP-TEKCTYpbIH oHtor, TR O,
Nb,O,, Ta,0, aryynrbiH xamMx33, T3Ar33p Hb ©6P XOOPOHOOO X3PX3H xalvlaapamaVi
Ganraa 3¢ax, Laupar Mo3BXKUATUAH X3MX33 33prasc Wyya XamaapHa.

- [X3-uiH xyopunr Gasxkyynaxaaa rpaBuTaubiH 3CB3N noTaubiH aprbir (MeH
XOCOJCOH) X3parnax Oereep GanranuinH Uaupar UA3BXKUATUAH X3IMXKIIHIIC
XaMaapaH 3apvM TOXMOMAONL PALMOMETPUMH aprbir  awurnaHa. [lapraH
aBcaH Gasxkmang X3-uH HMMNno3p mncan 30—70 % Ganx Oa yyHWUAr XUMM-
METannypriH  faxuH GonoBcpyynantafn opyynx (cynbdamkyynax 3cBan
XJIOPXYynax apraap) yamaap MOH COMMILOOHbI XpoMaTorpadaap snrax MX3-
WWH H3rA3M 3CB3N UCIYYOMWUM TapraH aBHa. YYHUW Aapaa MeTanjioTepMuH
OONOH 3NeKTPONUTUIH apraap X3-MMH MeTannyyabir, 3CB3N CalH YaHapbIH
XaWIWWAT rapraH aBax 0a WHM3CHI3p MeTannyprvH ynaB3pT alumriax
Waapanareir XaHracaH 3UCUMIAH OyT3rasxyyH YMNABIPNSradX OarHa. DHaxyy
TEXHOMOMMIH NPOLECChIH Laupar Byxuii xasransiH O0noBCpyynant Hb Tychaa
YWn axunnaraa LwaapgaHa.

- TvpoxnopbIiH Harpnarata HUOOWIAH xyapwiar (kapboHaTuTam OONOH TyyHWI
ereplWVMH ragapryyn) 6asxyynax GyayysBy Hb TyxarH XyA3pT aryynargax oy
MUPOXNOPBIH MEXNBIMNH X3MX33H33C XamaapHa. MM1MpoxXnopbiH Mexner Hb TOM
WMPX3rTa OarBan rpaBuTaLbIH CXEM33p, AYHA 33PrMAH X3MX33TaM GanBan
rpaBUTaLM-(MROTaLbIH CXEM33P, XapWMH XMXWUT OONOOA HAapWUWH LWWPX3rar
OarBan noTalpblH Cxem33p TyC Tyc GaskyynHa. Xya3pT aryynaraax Oavraa
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XYOPUWH 3pACUNH PU3MK-XUMUAH WMHX YaHapaac XaMaapy [A33pX COHIOH
aBCaH CXemp COPOH30H, LaxwnraaH, XvMUH ©onoH GasxyynantbiH Oycan
aprbIr xocnyynHa. NMupoxnopeiH basxmang Nb,O, aryynra 60 % opyvm banHa.

MpoxopbiH OONOH KONYMOUTBIH BaskManbiH TercrefiuiiH OyTI3rasxyyH Hb
HMOBOWIH 65 % op4KM aryynra byxui heppoHnobu (FeNb) Garix 6a TyyHWUIAT raHrAH
YVMNAB3PT raHr camxpyynaxap awmrnada. Nb,O, aryynra aratait koHauLpH Oyc
NUPOXNOPbIH OasXkManaac anoMUHOTEPMUMH apraap anoMOHWUOOUIH NUraTyphbir
(maxmH GonoBcpyymk heppoHnobu) rapraH aBax OONOMXKTON.

- DHIWWH HarpnaraTav TaHTanblH XYAPUAT rpaBUTaLbIH apraap MexaHuK 3amaap
BasKyynHa. X3paB Xya3p Hb 3pA3CN3r OYPINAIXYYHUA XYBb HAMIM3 TOrTOLTON
GanBan (marangax OypINm3XyYHUUr fnrax) rpaBMTaumn-hnoTalbiH, 3CB3N 6ep
apryyabir (COPOH30H, LaXMnraaH COPOH30H, TYMALIPanblH TPadyeHT, ualpar
MO3BX) XOCNYYNaH X3p3rnax Waaphnarata. paBWTalLblH apraap TaHTasbiH
DasKManbir rapraH aBax 0a TyyHWI xasrgang hnoTalbir X3parnacHap Oycan
awurT BypaB3pyyaMAr canraH aBax Oa TyMAWPANbIH rPaAVEHTHIr LaTaanTTan
X3P3rN13B3N1 TaHTaMbIH GAKManbIH SLUCUAH OYTIIrAIXYYHUIT rapraH aBHa.

- JlonapuTblH XyApUAr rpaBWTaublH apraap OasxyynHa. baskmanbiH 3LCUNH
OYT33rA3XYYH rapraxbiH TyA4 COPOH30H BOMOH LaxmnraaH snrantbir X3p3rnaH3.
ToBapbIH OYT3raaXxyyHA nonapwt 93—98 % aryynargax 0a xyapwinH rapl, Hb
75—80 % GamHa. basmxmanbiH Hapnara (%): XTR,0, -36-38,Ta,0, -0.5-0.6,
Nb,O, -7-8, TiO, -38-42, Fe,0, < 2.5, SiO, -2,9, ThO, - 0.6 Tyc TyC banHa.
JNonaputbiH OasixmMang, XnopbiH TEXHONOTMIT alUMMaH XUMU-MeTannypriH
apraap AaxuH OONOBCPYyNanT Xunx 0a WHIACH3P fAapaax OyTIarmsxyyHyya
rapHa. YyHa: TX3-niH xnopuabliH Haraan, Hrnobu (Nb,O,) 6a taHTanbiH (Ta,0,)
TaBY WC3N, TWTaHbl TeTpaxnopua 33par 6onHo. MX3-UMH XNOPUAbIH HIFAAUNAT
TMAPOMETaNNYPriiH fLaxmH OONOBCpyynanTag opyyncHaap bvie gaacaH UCnyya,
U3B3p MeTannyyn 6onoH Bycan OyTI3radXyYHYYAMIAT rapraH aBax OonoMXKTom.

4.13. XYAPUIAH TEXHONOTMIH WWHX YaHapbIr CyAaNCHbI VP AYHA TYXalH XyApUAr
Dasxyynax, TyYHA aryynargax yWnaBIpuUrH av xondorgon Oyxum Oyx TepnuniH
alWunrT  OypAB3PYYAMMI CanraH aBaxaf, 30pWyNcaH TeXHOMOrMnH  OyayyBUMMAr
rapraH aBaxaf Llaapanaratan ron ererafyyavnr TOLOPXOWNCoH GanHa. XyapwinH
YVNABIPNAAMAH  (TexHonorniH) Tepen 6a CopTyyn ypbAdMnaH TeneBneceH
KOHAMUBIH Y3YYA3ATYYANAT XaHrax Waapanaratan, 0asxyynantelH O0NOH XMMUIH
©0M0BCPYYNaNTbH TEXHONOMMIAH YHOAC3H MapaMeTpyyannr (rpaBuTalym, COPOH30H
anrant 6onoH dnoTaublH yen basxXManbliH rapl, 6a TyyHWIM YaHapT XOBOP MeTan,
Oycan narangax awmrt 6ypasap GONOH XOPT XOMbLbIH aryy/ra xamaapHa) Torrfo0CoH
Ganx €cTon. YyH33C ragHa GasxkManbir faxuH OOMOBCPYYNX XOBOP MeTanmnyyn
OonoH aarangax awurT GypaB3PYYAMIAT rapraH aBax Tycraun axunnaraaHyyn 60noH
TOAMPUNAr TapraH aBaxTa XoNnboOTOM X3P3rN3radx ypBamk MatepuanyyablH
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3apuyynant (MexnerumH xamxa3, YPBamKUAH YNO3MA3N KOHUEHTPaLUM) 33prunr
TOOL0O/MK  XaAraflbiH  [anaH, XOPrywxXyynax acyyanbir Cyfamx WWUAAB3PNICIH
GanHa. Xarac ywnaB3pRaAvnH TYPLUMATBIH VP AYHA XYM33H aBCaH TEXHOMOMMUMH
OyayyBYMMH HavaBapTav Oavanbir YANABIPNIAMMH SBUAL TEXHOMOMMMH OOMOH
SLUCUIAH BYTI3rA3XYYHMIM BanaHCbiH TOOLOOroop YHIMH3. TypLUMATBLIH yp AyH OO0NoH
ByT33rAaXYYHUI BanaHcbiH Toouooroop 3epyy 10 %, TyyH33C mxryn HGanx éctomn ba
TYYHWI X3MX33T Hb BasixkMan axb MeTanbiH Macc O0NOH Xasraang nponopLmuoHab
X3MX33r33p Tapxaax ector. [axvH OonoBCpyynantbiH Y3YYA3ATYYAUUT OPHMH
YeUH Basbxyynax YMNABIPYYAWUAH Y3YYIIATYYATIN XapblyynaH y33X X3p3arTam.
BasikManblH YaHapbIr yypxalH onbopnordy OONOH MeTannyprnH  YInaBIpunH
TOXMPCOH T3P33HWI daryy TOLOPXOW Lar XyrauaaHg 30XMUYynanT XWUX, 3CB3N
TOXVMPOX CTaHZAPT OOMOH TEXHWKMMH HeXLJeep TOXMPOX €CTOoW. XycH3rT 5.13-
T OXY-p Gaskmang TaBWx TEXHUKUMH Liaapanarbir xapyynas. MaHan yncag
eHeerMnH Gananaap MX3-uH GasxkMang TaBMX YNCblH, canbapbiH TEXHUKUIH
HEXLONWUNH CTaHAAPT XapaaxaH Oanxryn GanHa.

Hnob6u, TaHTanbIH XyapuiiH 6askmang TaBUrgax Lwaapgnara

XycH3rT 5.13
Aryynra, %
Basixman 6a TyyHA aryynargax Oypasapyya
| copt ‘ [l copt ‘ Il copt ‘ IV copt
JlonapuTblH Basixman
- JlonapuTblH XamriH Gara aryynra 90 90 90 65
- Nb,0, 6a Ta,0, xamrunn bara aryynra 8 8 8 8
- MocthopbIH XaMr1AH KX aryynra 0.016 0.1 0.3 0.5
- LlaxunypblH XaMrumH unx aryynra 2.5 2.5 6 8
MupoxnopbIH basxman
- Nb,O, 6a Ta,0, HNANO3pWIH xamruitH Gara aryynra 38 - - -
- YUWTWAH XaMIUAH MX X3MX33 1 - - -
- Nb,O, v Ta,0, H1nGapuitH 1 %-4, Ganx X0NbLbIH XaMrWAH VX aryynra:
Sio, 0.32 - - -
TiO, 0.32 - - -
p 0.0025 - - -
S 0.003 - - -
TaHTanbiH Gasxman
- TaHTanblH XamMrviH Gara aryynra 40 26 17 5
- LlaxunypblH XaMrmmH nx xamxa3 Hopmryn 7 7 10
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4.14. Harangax awurt OypagapuiiH xyBba “Opabir mx OypaH cyanax OonoH
[arangax awwrr mMantMan 6a awmrt GypaIpUMH HeeuMnr TOOLLOONOX aprayunncaH
3eBnemx” Banxryn Tyn OXY-o meprex Oavraa “Opgabir vx OypsH cyanax GonoH
[aranfax awwrt MantMan 0a awwurt OypAaBIPUMH HeeUMIT TOOLL00N0X apravmicaH
36BOMX”  —WWMH daryy Xymsp 43X OOnoBCpYyynanTbiH - OyT3rasxyyHyyAd4
T3AM3PUNH TapXanTblH T3HUAN (BanaHc) Oa opwmx X3n03pUIr TOROPXONX ANraH
aBax Hexunyya OOMOH 3AMMH 3aCTVMMH XYBb[, alIMITan 3C3XUUT TOITOOCOH DOanx
X3P3rTaN.

4.15. bonoBcpyynaH caHan OoNrocoH TeXHOMOMMIH OyayyBYMHL BasixyynanTbiH
xasrfan, OasKyynantaHg X3p3rfiacaH yCbir PryyasH LaxuH amrnax Oonomx,
Tyxavnban 6asxkyynantbiH Xaaranabir  GOMOBCPyyNaH MUKPOOOPA0O OOnrox,
Xasrnan ycbir U3B3PLLYYAIX 36BAOMXKYYAMUIT BrceH Oaix Waapanaratain.

TaB. OpAbIH rugporeonorun, HXXeHep-reonoru,
reo3konornnH 6onoH GavranunH bycap HeXUNUAH cypanraa

5.1. MoHron YncsIH HyTar A3BCrpUAH Oarranb, Lar yyp, rasap3ymnH amap oycaa
Banpwmx bavraaraac xamaapaH, TyC OYC HYTTUAH 3PO3UAH BA3NChIH /3N3rANNIH
TYBLUMHI3C [33W, 3CB3 [OOP OPLMX 0arraa Hb OpPAYyYyAblH rMOPOrecnoru,
VIHXEHEP-reonor, reo3KONOrMNH  HEXLYYAMNAT  XapunuaH aaunry OonrocoH
Davgar.

X3, HMOOW, TaHTanbiH OpAYyAblH FMAPOreonorMH Cyfdanraar sByynaxgaa
MoHron YncelH Yyn yypxaw, XyHL YWNAB3PUMH faMHbl canfblH 2017 OHbl 12-p
capbiH 12-Hbl efpunH A/237100T Tywaanaap ©GatancaH “C343BYMNCIH OONOH
LYHA, TOM MacWTabbIH rMAPOreoNorvnH 3yparnan, alnrT ManTMasblH XanryynbiH
AXNbIH ABLAL OPAblH TVAPOreoNorMH Cyaanraa XvWnx 3aaBap, TYYHA TaBUrgax
lWaapanara”-bir 6GapumTnaHa.

5.1.1. XanryynblH axnblH SBUAA Opf OOMOH TYYHWUW OpPYHbI MMAPOreonornH
Tanaap XMWraCc3H eMHeX CyfanraaHbl axblH MaTepuanbIr OYPaH aLMraax HIMIAT
cypanraa, axurnant ssyynaH “OpAblH rMaporeonoruiiH Hexuen"” Bynarm Tooopxom
TycracaH bariBan 30XMHO.

5.1.2. OpfZblH TVMAPOreonorMnH Cyaanraaraap Yyc aryynard VHOGH e,
JlaBXapryyapir 3aaBan cyanacaH 0amx, T3Ar3PUNAH 3y3aaH, NUTONOMUIAH Havpnara,
KONNEeKTOPbIH Tepen, rafaprbiH yCTar xapwiuax Xapblaa, ra3pbliH JOOPX YCHbI
TYBLUHU XedenreeH, Havpnara GonoH Oycap y3yynanTyyd Hb OpAbIr MP33ayna
0nOOPNOX YeunH TEXHWUK-3OMWH 3acrUAH YHASCINL X3PX3H Tycrargax Tanaap
TOLOPXOVNOrACOH BarnBan 30XMHO.

5.1.3. TX3, HMOOW, TaHTanblH OpAYYAbIH TMAPOreoNorMiH OHLIOX HeXLeN Hb
XYOPUAH OVET OpYMbIH YCT [AaBXaprbiH YCHbI XVMWWH HaWpnarag aryynargax
Ganraa uaupar MA3BXT MEMEHTYYANAH X3MXK33M3p TOA0PXOMNONIOHO.
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5.1.4. OpAblH TMAPOreoNorniH HEXLMIAM SHMMIAH, AyHO, OONOH HUMNM3M X
aHMHa.

- DHMWH TULPOreonorMnH HeXLeNnTs OpaoL YCT AaBxapra Hb TOrTBOPTOW,
XaTyy Yynyynart aryynaracaH, yypxavug opX Mpax yCHbl Xamx33 Hb 1000 m3/
Lar-aac xaTpaxryn opabir 6artaaHa. VMM TepAvnH Opaoa XanryynbiH Mantant
OONOH LOOHOIT YCHbl TYyBLWWH X3MXMX, LOOHOTMMH XaHaHbl TOrTBOPTOW
Ganpan, yraanrbiH LWWHMHWA angaranbir Cyanax, aH UaBWAbIr X3MXKX,
YHAparbir TOAOPXOWNOX, AapantTan (apTesbiH) yCT JaBXaprbir OrTofacoH Gon
UM YeUH YCHbI TYBLUHWIA X6epen 33prinr cyanax, Waapanaratan rx y3san
TMOPOre0NOrMNH aXUINaNT XMNX LUeeH TOOHbI LLOOHOT 6peMaex TOHOMIOH yCT
AaBXaprag axurnant xvmnx b6angnaap cyfanta.

- [lyHA 33prunH rmaporecnormini HexXLenT3n opaoL TEKTOHMK 3BAP3S, OyTpanbiH
Oycan aryynarfcaH ryHUW ycT yeTaw, 3H3 Hb yypxauraap HI3rAcaH Hexueng
yCaHL aBTax Maraffiantan, yypxauma opx vpax yCHbl xamx33 Hb 1500 m3/uar
XYP3X HOXLeNT3M opabir GartaaHa.

- HwmAM3an rMOporeonorMnH  HexUenTsn OpaoL yC aryyncaH 4ynyynar Hb
TEKTOHWK 3BAP3IN, OYTPaNA Xy4T3 epTCeH, TYHWUI YC UX33p aryynaar, yypxang
OPX MP3X YCHbI XaMx33 Hb 10000 M?/uar-aac ux opabir bartaaHa.

OyHA  33pruiH - OONOH  HUWAM3A  FMAPOreoNoOTMMH  HeXUeNTdN  Opaofd
rMOPOreoNorvnH Cyaanraar Tycrav 30p1ynanTbiH LLOOHOT 8PeMASX, LaBXxanT booH
TMOPOreONorMAH  XIMXKUATYYAUUT 2-3 yCT AaBxapraf, YCHbl TyBLUHUM OyypanT,
COPraNTUNAT X3 X3M3H YyAaa X3IMXMH cyanax Oampanaap xumH3. [voporeonorni
LLOOHOT  epemMAeH, ManTanT  LOOHOTMMH  XOCONCOH — CUCTEMWUMWT  alWrnaH
TMOPOreONOrMAH  aXUMNANT XAMXKUNTUNAT XMW Typ OONOH yaaaH xyrauaaraap
TVAPOreoNorMnH HOXUMIH Cyaanraa XUmnH3.

5.1.5. OpAblH rMAPOreoNorMnH Cypanraaraap fAapaax acyyanyyobir WWALCH
GanBan 30xMHO. YYHA;

- TyxanH opfn Oavipnax Oawraa OpoH HYTIVMMH ra3ap3ym, Lar YypbiH HexLneec
XaMaapaH onbopnox yypxavH Tanbamp Xyp TyHadacHaaC OpX MP3X YCHbI
TOOLL0OT BYX XY4MH 3y133p TOOLOX raprax.

- OpapH yokuntag opX 0Oavraa yCHbl XMMWWH HaWpnara, uaupar WadBXT
3MEMEHTUMH X3MX33, YCHbI OaKTepbIH Tenes Oanaan, rmaopoXVMUAH Cyaanraar
3QNALWINYY TYWUSTICH OawX.

- [apapryyrmH yc awwurnax, YypxanH ycbir LWaBxax rafarwnyynax ywn
aXunnaraa Hb OPOH HYTTUWH YC alMrnanT 0a XamraananTblH Oawryynnara,
YACbIH 3pYYyN axyWH XSHANT, ra3pblH XAHANTbIH Oanryynnaryyatan TOXMPCOH
Ganx Wwaapanaratau.

- YypxalH ycCbIr ronblH YCaHO HUMAYYNAX OOMOMXIYIA, 3CBIN YYHUIT XOPUIIOX
Darraa Hexuena yypxawmH yc aryynax ycaH caHr opfblH TeXHWUK-3OMNH 3aCrniH
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VHINM3HA TyCracHbl YHACIH [33p Gamryynx, TyYHA aryynax YCHbl X3MX33r
X0N0Oraox xXypam, apradnanbiH faryy TOOLOONCOH BaiHa.

Yypxair ycaHg aBsTanTaac xamraanax yYypxawH YCHbl  LIVYP3NT, TYYHWAT
VWANABIPAAAL almrnax 600X 3C3X Cydanraa, TooLOoO, OpAbiH AYYP3rT OpLUKX
raspbiH [JOOPX YCHbI XYPUMTAN, Heneenex 33parT YH3r3 erex, ycaH CaH
OonoH xaaranbiH ganaH Gavpnax TanbalH COHrONTHLIN VHASCN3NTIN rapracam
Dawix.

Vip33aynH onbopnox, 6onoBcpyynax YMnaBIPUAH TEXHUKUIAH YCaH XaHraMXUH

X3P3rL33r XaHrax GONOMXUIH 3X YYCBIPT YHINM3 Orex, YypxanH Xasrhan ycHbl
XYP33N13H Oarraa opunHA Heneenex Ganpani yHInr3 erex.

5.1.6. OpablH rMaporeonorMnH CyganraaHbl yp AYHA YypXanH Tenesnenteq

30pUYNaH YyCaH XaHraMXWWH 3X VYCB3P, YypXald OpOX YCbIr YyMbiH Lynaac
3annyynax, WyypyyacH ycbir awmrnax, Ganranb xamraanbiH apra X3Mx33HWM
Tanaap 3eBfleMX rapracaH 0arBan 30XMHo.

5.2. XanryynblH yes opayyLan XMArasX UHXeHep-reonoruinH cyfanraa Hb opabir

onbopnox yeuH Tecen OonoBcpyynaxag Waapanaratanl M3O33yyannr cyaanx,
YYAbIH H3BTPINTUAH aXNbIH YEWUAH AlOYNry aXmnnaraaHbl HOXUIMAT TOLOPXONIOX
VHIOC3H 30punroton GanHa.

5.2.1. IHXeHep-reonornmH HeXUennmH cyfanraaHsl ABLag Aapaax acyyanyyabir

TOLOPXOMNCOH GarBan 30XMHO. YYHA!

OpfblH 0OOMOH  Xyadp aryynary  YynyynruinH - UsnK-MexaHUKUMH — WUHX
YaHapbIr TOOOPXOMMK M3A3MNAH CaH YYCracaH banx. (6aT 63x YaHap, Hyx
CYB3pX3ar Ganpan, YAnrwnn, uaupar WO3BXXKUAT, HAT OOMOH 3331XYYH XKWH,
GapbLANganTbIH 33P3r X M3T)

OpoblH OONOH XyApwiH BueTnnr aryymx ©Oavraa xyppac GonoH uynyynarT
reoTeXHUKWIH Cylanraar TOAOPXOV X3aMXK33HT, NyML3TMX opAbir onbopnox yeq
liaapanaratai M3A3MAMAH CaH YYCracaH Oanx. (ryHWin GOMOH OPOH HYTTUH
Xarapnyyf, aH LaBLWWITbIH Y3 OONOH YHANbIH BHLer, TIAM3PUIAH AaBTaMX,
TapPXanTblH 3yi TOITOM M3X M3T)

OpAbH  OYYPruMH CencMo/rasap  XepfieNidH - MOSBXXKWUA, OFIOH  XUNH
LSBLSMWINA, KAPCTXWUNT, YyNyynrMiH erepwnng astcaH bangan, onbopnonton
Heneemx OOMOXYML, OPYMH VyeunH reonorviH OonoH GanranuiH  Xy4uH
3YVNYYAUAT CyaancaH Ganx

OpLbIr Mp33ayna nn 60NoH AaN HIBTP3INTUIMH apraap 0N00PNOX YeWiH aloynryH
OYCHIAH XyP33 OONOH YypXalH atoyNryAH AOrOMbIH X3AMXKUTA3XYYHYYAWAT (XaHaHbI
HanyyrvinH eHuer OOMOH A0rofbiH 8PreH) TOAOPXOMIIOX, XaMraananTblH LyJbiH
X3MXK33T TOITOOX, YYAbIH YyNYYyAriH fapant OoNoH XeAenreeHmn TOrTBOPXMNT,
T3AM3PT Henesemk 000X reoNorMnH XyY4nH 3yMNyYaAnAT TOLOPXOMICOH Banx.
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5.2.2. OpAbiH  VHXEHep-reonorvnH  HeXUSNUH  Cydanraar  fByynaxzaaa
xonborpox Gamryynnaraac TOrTOOH Mepaex 0alraa, 3H3 TepnuMH Cymdanraa
ABYYynax apraqnan, 3aasap, XYPMbIH Aaryy ryMUSTMH3.

5.2.3. TX3-WAH opayyabir AnaHrysa fnang cuctems3p onbopnox YennH nHxXeHep-
reOIOMMIH TON aHxaapax HeXLeM Hb pafvaLibiH X3MX33r 36B TOLOPXOMIOX, LaLpar
MOSBXXKMNT33C XaMraanax, LauparunH XaMXunTumr 4O30MEeTPI3P TOrTMOM X3IMXKMXK
Oanx Waapanaratau.

5.2.4. Cypanraa sBYymK 0anraa opablH [AyyparT rvaporeonorvinH  OonoH
VHXEHep-reonornnH afiun HexUens opLnX YymbiH YANABIP axunnax Oarraa 6on
TYYHUV TMOPOreonorniiH 60NoH UHXEHEP-reonorMinH OPYHbI YHINM3HA XapbLyynant
XVINX 3aMaap eepuH OpblH Y3YYANTUMH YHINM3HA awmnrnax OomHo.

5.3. [e03K0ONOrnMH HEXLeNMH CyaanraaHbl YHACIH 30PMT0 Hb OPAbIr aLUMIax
Tecen OONOBCPYynaxag XypasnsH Oy OpyHbIr BONOH reONOrMIAH OPYHBIF Xamraanax
Tanaapx M34331133p XaHrax siBfan lom.

5.3.1. TX3, HvobW, TaHTanblH OPAYYAbIH XaWryyfbiH aXJblH 3XHWMA Ve
WATHAAC 3XM3H XYP33N3H Oamraa OpYHbl HENEeNAVNATr CUCTEMTIN CyanaH TyYHA
Y3Yynax Hemneennmur Byypyynax, Xyp3anax Op4YHbIr XaMraanaxaf YMriacaH apra
XAMXKISHYYOMNH Cyfanraa, X3p3rKyyisax axwng, Wwaapaarax XepeHrumH XaMx33r
OPAbIH 3AMNH 3aCTUNH YH3MT33HL, CyYNrax Tenesnex Luaapanararan.

5.3.2. X3, HMOOW, TaHTaNbIH OpaYyYAbIH 0NOOPNONTLIH apraac Yy XxaMaapaH MX3-
WH XYA3PT aryynargax ypaH, TOPUWH aryynraac xaMaapcaH LauparviH Xamxa3,
3apuUM oppoA aryynargax Oycap xopT anemeHTyya Gonox Gepunau, nutun, uesw,
XYHU3M, BUCMYT, dTop ©a OpraHWK HIrAnyy4 Hb SKONMOTWMAH OONOH 3pyyN axymH
aloynTan OpYHbIr OYPAYYM3X YHAICIINTIN TyN Xyp33n3H Oarraa op4Hbl SKONOMMNH
CyLanraaHg ron aHxaapnaa XaH4yymK axwnnax waapanaratan.

5.3.3. DKOMOMMWMH HexXUeNWMH CyaanraaHbl Xyp3sHA Aapaax acyyaayyabir
WWAAB3PN3CH Banx waapanaratant. YyHA:

- Xyp337m3H OyM OpYHbI aHXHbl TeneB OavAnbIr YH3MX TanbanH OanranuiiH
LALUPArKMATLIH TYBLWWH, rafapryyrinH OONOH ra3pblH JOOPX YC, paAamalbiH
OONOH araap MaHAMbIH LWWHX YaHap, ypramnblH OYpx3BY, X6pCHWM Tenes
Baroan 33par y3yynanTyYAUNT TOQOPXOMMK M3O3NNNAH CaH yyCracaH OanBan
30XMHO.

- Xyp33n3H OyM OpYMHL YWNLABIPM3N ABYYICHAAC LUANTraanaH yyodX XMMUIAH
OonoH U3MKMIAH  Heneenen (TOOCKWMNT, yypxalH ycaap rafgapryyrumH
OONOH raspbiH J00PX YC OOXMPLOX, XOPCHUA BOXMPLON, fH3 OypUrH Xui,
a3po30N LauaracaHaac yyoax araap MaHanblH - ©oxvpponT, araap [haxb
uaupar MAIBXKUITUIAH 6epYNenT rx MaT), boxvpayynard 3x yyCBIpYYAMMH
HENeeNNMNAH  XYPI3HUA X3MXK33, OOXMpAyynax Xxyralaa, 3p4MM, [OaBTaMx,
YVNYMATIIHUIA XOP XEHeeMNMIAT Ypba4MUIaH TOOLOONCOH OarBan 30XMHO.
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- YynblH ManTanT faxb PafoH snrapantbiH XyBUMH Xamx33r (PAXX) yypxan
araapXyynantblr OHOBYTOM TENEBMeX X3MX33HA — XYPTaN cypancaH ©Oawx
Waapanaratau.

- Onbopnox bonoBcpyynax yMnaBIP3N AByynaxsiH Tyna banranvac aBy allmrnax
HUMT BasnriH Xamx33 (Mof, yC, GapunrbiH MaTepuan, YHACOH GOMOH Tycnax
Gapunra Ganryynamxyyabir 0apbx Oanryynaxaf alwmrnax rasap, xyynax xepc,
XNWIMMWH LWaapanara XaHraxry XyapunH OOMoH aryynard YynyynriH yycax
OBOOJIbIH X3MXK33 X M3T)-T afb 600X 6OAUTONrOOP TOOLICOH Darix.

5.3.4. TX3, HMobW, TaHTanbIH OpayyAbIH 0NOOPNOX, OONOBCPYYNaX YNABIPUIAH
XYBbJ, @XWUNNaX XY4HUI 3pYy MIHAMAT Xamraanax (LauparkunT, YyWur MOHXUX
aloyn, reoTepMUMH HOXLeN X M3T) YATAMdp TycralncaH cydanraa fByynx
OHLLFOM aHXaapan TaBbX aXwmiax eCcToun.

5.3.5. Xyp33n13H OyM OPYHbIF Xamraanax ywn axwnnaraaHg yypxamH HexeH
COPraaNTWMH aXMN YyXan Yyparmav yypaac ra3pblH ragaprbiH C3prasnt Oytoy
TEXHUKMIMH BONOH BUONOMNIAH HEXEH CIPI33NTUIT Tenesnex Waapanarata. Opasir
yypxannaH onbopnox 3xn3xa33 YPXU LWUMT X8PCHUA OBOOANTbIF TyCrannaH Xumx,
WyMT Garaan Hb anparfaxrynradp xaarank, yaMaap OMonorvnH HexeH COPrINTaA
almrnaHa.

5.4. An1Baa opaof reonorn-xanryynbiH Cyaanraa aeyynax, npsgyva onbopnox
YVANOBIP Oalryynx yan axunnaraa 3pxidx axung TanbavH ruoporeonoru,
VIHXEHEep-reonori, reo3KoNormmH  HEXLAYYAMIT  3annWwryin cypancaH Oawxaac
rafiHa TyxaWH HyTar OpHbl GU3VMK, ra3ap3ym, Lar araapbliH OONOH LWKMMT X8pCHWN
OOPUNeNTYYAUNT CyANaH XapbLyynant XWX 3amMaap VHINr33, OyrHIAT rapra
awmrnax banx xapartu.

5.5. OpAblH Tanbana apxeonorninH 6oNoH TyYXUAH AypCranT 3yWnuiH Cyaanraa,
NaneoHTONOMMNH ONABOPbIH CyLanraa 33prunr TOFTOOCOH XypaM, 3aaBpbiH Aaryy
XoNOOraoX M3PraXNWH Banryynnaraap rymusTryyAcaH barBan 30XMHO.

3ypraa. OpablH HeeLMIH TooL0onoNn 6a GasNruiH YHINr33

6.1. TX3, HMOOW, TaHTanbiH OpAyYAblH HEBUMIr TOOLOOMK, XaWryyn XMAC3H
33prI3p aHrunan xmnxa3 “Yyn yypxaiH canabiH 2015 oHbl 09 ayrasp capbiH 11-
H eapunH 203 ayraap Tywaan”-H xaBCpanTaf 3aacaH 3aaBap, aHrUMANbIH garyy
XUMH3.

6.2. DH3XYY 33aBapT OpAblH HEOLMWT Heneenex Xy4uH 3ymnssc xamaapyynaH
reONOMMIH HeeL, YWAABIPNNAH HeeL, MX aHrMACaH. [e0NornMinH Heeunnr opabiH
XanryynblH aXJbliH Yp AYHr33p TOOLOONAOr 00N YNABIPAAMNH HEeLMIT OpabIr
onbopnox TEXHWUK-3AMMH 3aCTUAH YHAICN3M33P TOOLOOSHO.

6.3. OpAablH reonoritH OONOH YNABIPAINMIH HEBLMIAT TOOLLOONOXOA, oY HbI
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©MH® TOOL,00M101A, BapUMTIaX XULLWT Y3yyianTyya, (KOHAWLM)-NIAT TOLOPXOMIHO.
YnMaap yyHWAr3 GapUMTAaH HeeuuH Toouoonon xunH3. OpablH HeeumnH
TOOL,00M10/1 OONOH OASATUIH YHINMIHA TYr33IM3M X3PIrN3rAA3T XULLWT Y3YYINTYVA;

«  YWnaB3pnanunH xamriH 6ara aryynra, %
«  XyopuiH OMeTUiAr xsa3raapnax 3axbiH aryynra, %
o XyApWH OMeTUMH XaMruiH Bara 3y3aaH, M.

© XyOpuiH Ounetsn opyynax KUWMMAH OyC XyApUWUH OOMOH  XOOCOH
YYNYYAMMAH UX 3y33aH, M 33p3r OOSHO.

6.4. HeeUnnH XULWNT y3yyN3ATUAT TOOLOXA00 AaH 3N1EMEHTUH BOOH HUMAN
WCIIMIAH 33X 393AIMWH VHUAT YHACSH WanryypyyablH H3r 6onroH ToouHo. OpA rasapt
[X3-MMH anb Har Hb [aBamraincaH (eHmep aryynratai) TOXMONAOND TyXaiH
3M1EMEHTUIT FON Teneenex 3neMeHT OoNroH Oycaa bara aryynratan anemeHTyyaunr
faranfax 0Oawanaap Toouox OO0fHO. DH3 Hb ONOH 3MEeMEeHTYYA33C Oypadx
(MeHre- xonumor MmeTtann, MonMbAeH-BonbdpPam-LaraaH Tyranra r.M) ophyyaaa
3KBWBANEHT YTra LUMXKYYI3XTIM aami oM. HeeLmMNH XMLLIKT y3YYA3ATUIT TOOLLOXOL,
SAWMH 3aCTWIMH Tanaac Hb WMAHXYY YHWUMH Wanryyp TaBbX Oaunraa Hb TyxalH opf
ra3pbiH OHLOTUIAM 3OMAH 3aCTVUH XYBb[, alWITal Garnarax ron xeLwyypar OONHo.
Toopyynban anb H3r eHaep aryynratan anNemMeHTUIr opAablH ron Teneenen Honrox
Hb TyXaWH 3M1eMeHT OpAblH HUAAM3N UCIUAH YH3A, WKHMX 33X 333IMAH YH3MM3
Garacaxaac oaprumnHa. Laawnaas MX3-uWH opablH ypbaYMICaH TEXHUK-3LUNH
3aCTUMH YHINM3M TOOLOH raprax, Oycag y3yynmanTyyaTan xapblyynax 3amaap
SAMWH 3aCTUMH XYBbJ, XaMIUH alIMITal XULWIMAH XyBMNBAPbIr COHrox OOonomx
OypodH?.

6.5. XyapunH OGUeTyyaMIr TOOLOOMbIH - X3CIMWMYYASL XyBaacaH X3Cryya Hb
Jlapaax WWHX 0ananyynaap TOAOPXOMNOrACoH OanHa. YyHA:

HeeumnH xaMx33 6a XyOpWMH YaHap Hb WXMA TYBLWWHL XaWUryyn XWMraak
cynnargncaH banx;

XyapunH OWeTyya Hb WXWN reonorvinH TOMTOLTOM, 3y3aaH Hb XapblaHrym
TOTBOPTOW 6epynent baratan OavixaaC rafgHa XyApuAH foTtoon OyTau, 6oAMCbIH
Havpnara, YaHapbiH Y3yynanTyyn ©a TEXHOMOMWMH LUMHX YaHap aaun, 3CBan
onponuoo banx;

HeeunH xacarwumng xamaapy Oym xyopuiH OUeTUnH OanpnanbiH 3neMeHT
TOTTBOPTOW, CTPYKTYPbIH TOAOPXOM HIr 3neMeHT3A, (aTupaaHbl XWTyyp, UeM,
TaCpanTaT xarapnaap xsi3raapnarfcaH TeKTOHWUKMIAH Gok 33par) OavplicaH baiix

OnGOPAONTLIH YYN-TEXHUKMIH HOXLEN Hb H3M MXWN Danx 33p3r oM.

XYOPUMH  OUETYYOMAH YHaNbIH  Aaryyx HeeuunH X3CITWAWAT - XanryynbiH
ManTanTblH FOPU3OHTYYAAap /TYBLUMHIYYA33p,/ 3CB3N LLOOHOrOOP, CyHanblH Laryyn
XanryynbiH Wyramyyaaap Heeunnr awnrnantag 63antrax 43C fapaannbir XxapransaH
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xsi3raapnacaH 6anBan 30X1MHO. XyApUAH B1eT, ynasapnanuniiH 60noH TeXHONOTMIAH
TOPNYYAWAH XM 3aar 6a reoMeTPXXUATHIM TOAOPXOMNOX OONOMXKIYA 60N HEeLMIAH
X3COLUMA A3X XYAPUAH COPTYYAbIH X3MX33r CTaTUCTVK apraap TOAOPXOMIK D0oMHO.

6.6. TX3-UMH HeBLMNr AaH NeMEeHTUAH 3CB3N UCNYYAUMH HUMNO3p (ZTRZO3)
Gargnaap TOOLOX  rapraHa. VIHMxmass faH aneMeHTUH aryynrbir rypasy Mcan
(La,0,, Ce,0, r.m) 6OArox xepBYYN3X34, TyXaH 3neMeHTUIH GONOH XY4UNTEPeriMitH
aTOM XMHIMUMH XapbLiaaraap TOLOPXOMIHO.

6.7. HeeLnr xalryyn XMnCcsH 33p3rnanasp, onbopnontbiH apraap (un yypxan,
Oang yypxam), XYOPWUAH YANABIPN3AMAH Oyloy TEXHOMOMMAH Tepmyya, XYAPWIAH
COpT OONOH 34MMH 3aCTUH Yp alraap Hb TyC Tycaf Hb aHruaaH TOOLOOJHO.

Awnrt ManTManblH HeeUMNr 33p3rN3AyyA3L aHrvnaxgaa HIM3AT y3yyasnT
GONroH TOOLOOMNbIH YHAC3H  Y3YYN3ATYYAWUAH  TOAOPXOWONTBIH - HapWBYMan
0a YHIMWAWAH TOO X3MX33 00nood OOMOMXMMH TaaMarT YHIAM3r awmnrnax
6onHO. XyOpWH YWUNABIPAINNAH SH3 DypurH Tepyya 0a COpTyyAblH XOOPOHAbIH
xamaapnyyn 6a Xun 3aarvinr Torroox OONOMXIyW TOXWMONAONS CTaTUCTUK apraap
TOLOPXONIHO.

6.8. OpAblH reonorMnH Heeuunr 6attar, GoauTon, OONOMXKTOWM 33p3rNang
aHrvnaH 6atran Heeumnr (A), boouton Hesuwmnr (B), BonomxTon Hesummr (C)
YCra3p TIMASMNISH3.

BatTam (A) 33p3rManuiiH HeeuMnr 3eBxeH | OyNrMAH opayydam XawryymbiH
ABLAA HapUMBYNAN XUUX YYNbIH ManTanT, LOOHOMMAH M3A33MN133p XYP33MaracaH
X3C3MWMNA, 3KCTPaNonsL, XMNXIynrasp ToouoonHo. Onbopnox 0Garraa opayyaan
Gatran (A) 33p3rnaNUAH HEBLMIr auUrmanTbiH Xanryyn 6onoog yynbiH 630Tran
ManTanTyyablH M3A331133p TOOL0ONHO. baTtan (A) 33p3rnanuiH Heel, Hb MoHron
YACbIH “AWNIT ManTManbiH 6asnar, opAblH HEeeLUWAH aHrnan, 3aaeap”-T TycraracaH
Gatran (A) 33p3rMaNWiAH Heeuen TaBMrAax LWaapAanaryyabir OypaH XaHraca
GalHa. XanryynbiH axnbiH yp AyHr3p | Oynruiad opaon 6atTam (A) 33p3rnanasp
TOOLOOSICOH HEeBUMMH X3MX33 Hb 0n100PNOX YWNABIPUAH  aHXHbI  XOPEeHre
OPYYNanThIr HEXeX XyrauaaHz Xyp3nusXynL, XaMXK33HUI Heel, 0arHa. YYHI3C raiHa
XaWryymblH 33p3rN13M133p33 Waapanara xaHracaH, onbopnoxod 03nTraraax 63n3H
BOMCOH X3C3rLUNYYA L3X HEBLMIT 3H3 33p3rNang xamaapyysHa.

BomuTon (B) 33parmanuiit Heeuwnr | Ga Ill OynruiiH opayyoblH HapUABYNaH
CyanaracaH XacarT TooLoonHo. boauton (B) 33parnang "HeeuwmitH aHrvnan”-bix
LaapanarbIr XanryybiH 33p3rn3133p33 XxaHracaH opAbiH 60NOH XyApUIAH breTyyaunH
HapUMBYNAH XaWryyn XWUATACIH X3CrYYO3L4 AnracaH HeeuyyAuUr XaMaapyylHa.
BoanTON 33P3rN3ANMH HEBLMIH XM XYP33r SKCTPANONAL, XUAAMYAr3P XanryynbiH
ManTanTyyf, LOOHoryynaap Tatax (eepeep xanban mantantaac MantanT, XyApWiH
XWLWTWAH OFTII0NO0C OFT/ION XOOPOHT) 3H3XYY XM Xyp33 JOTOPX XYAPUMH YaHap,
XYAPUAH OVETYYOMMH TeONOTMMH YHACIH LUMHX YaHapyyablr Teneemx 4agax
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XaHranTTa TOOHbI M3A33M1M133p TOAOPXOMNCOH OarHa. XyApWUMH OUeTUMr OpoH
3aH Gamrpnan, xanbap Aypc, YaHap TOOH VY3YYN3NT3P Hb FEOMETPXMUAT XUMX
OONOMXKIy TOXVONAONA, A33PX NapaMeTpyyaAuUr CTaTUCTMK apraap TOLOPXOWIX
OonHO. XyIIPXUATUAH UTFALYYP alWriaH XYOPUAH X3MX33T Hb TOLOPXOMNAOr
OpAyYAbIH XyBbA, “B" 33p3rnang XyZ3pXXUATUAH UTIALYYP Hb OPAbIH AyHAXaac
O33TYYP, XYAP33p XaHacaH OananbiH eepunent Hb TanbarH X3MX33r3p OONoH
FYHWW faryy TOrTOOrACOH, XMLWIMNIAH Laapanara XaHrax XyaApunH X3CryyaniH OpoH
3aH OarpnanbiH 3y TOMTOM, X3N03p AYPC, OHLMOT X3MX33CYYLA Hb TIAr3pUAr
aHrvnaH (cenekTnB) onbopnox apraap raprax aBax OONOMXUIAT Hb YHIMK BOOX
X3MX33H[, cyanaracaH Oawraa xacarwwnyyaumr xaMpyynx O6omHo.

BoauTon (B) 33p3rnanuniiH Heew Hb MoHron yNncsiH “AWNrT ManTManblH 6asnar,
OpAbIH HeBLWIH aHrnan, 3aaeap”-T TycraracaH boamuToin (B) 33parnanuinH Heelen
TaBUrOax LWaapanaryyobir OypaH XaHracaH OawvHa. Il OynrviH opaoa HeeuwinH
AVAN3HX X3C3rT 6oanTon (B) 33p3rnanasp Heeunir TOOLOOSHO.

Bonomxtort  (C) 33p3rManuMiiH - HeeL, TOOLOONOXO[, Llaaphfiara  XaHracaH
HAMTPaNTaln XawryynbiH TOPOOP CyAnaracaH X3CryyaMnH Heeunnr xamaapyyndar 6a
YHIMLLMA, XauryymblH yp AYHA OMK aBCaH M3A33N13M1 Hb 0nbopnox bavraa opayyn
[33p alWWrNanTblH ererafyyad3p Oatnargaar, WWHS OpayyablH XYBb XaWryysnbiH
TOopnon OynarT TycracaH Oanraa “HapuMBYNaH CyanaracaH  Xacryyn”'-uiH  yp
AVHra3p Oatnargaar 6anx eéctor. XyopunH GUeTunr opoH 3anH Garpnan, xanbap
AVPC, YaHap TOOH Y3YYN3NT33p Hb reOMETPXMUAT XWUMX OONOMMXKIY TOXMONAONA
O33pX Y3YYIANTYYAUNT CTaTUCTMK apraap TOLOPXOMMK O0nHO. DH3 TOXMONmona
TYC 33P3rNM3AMNH LIaapafiara XaHracaH X3CryyAWWH TapxanTbiH 3yM Torton Oa
XYP33P XaHacaH Oavanbir OMNrOrAoX X3MXI3HA CyAancaH OavHa. bonomxrom
33P3MBANNH  HEBUMIAH XM XYP33 Hb XaWryynblH ManTantyyaaap, XapuH TOM
XIMXKIIHUIA Oa TacpanTryy YPramKUCIH XyOpUAH OWeTyyO3a XYOPWUAH YaHap,
XYOPUAH OMEeTYYAMIMH 3y3aaH Oa xan03p AyPCUH 66pUNenTUAr Xapran3aH Y3334
reonornmnH XyBbf, YHAICN3IACOH XA3raapTan KCTpanonsumap ToadopXonHo.

BonomxTor (C) 33p3rn3nninH HeeLem xamMaapyynax TyBLMHA Xanuryyn XMnracaH
HEBLVMIMH XWN 3aaraac yHan 6a cyHanblH aaryyn Hb 6atanraaxyyncaH reothusmkmmH
aXWI, Teonorm-CTpyKTypblH 3arBap, TAr3p 43X X3, HWMOOW, TaHTanbliH aryynra
Oa xyapuinH OUETYYAUAH 3y3aaHbl ©6PYNENTUAH 3y TOMMALIH CyAanraa, raHu Har
ortnonyyn 6arnraa ToXMonaong TOAOPXO XYAPUIAH BUeTYYa33p IKCTPanonsL, X1nH
HeeL, TOOL0OMHO. b1e faacaH XyapuiH GueTyyaunH xyBba, 6on GanranuinH rapu,
YyNblH MantanTyya, LOOHOryyAad TOTTOOrACOH XYAPWWH orTnonyyn Oawvraa yem
reou3nKnnMH 6a reoXMMWNH CyAanraa, reofiorvinH OyTUWMAH M3A33MAMMT TOOLOH
Y33 TOOL|00JTHO.

Bonomxron (C) 33p3rnanuiH Heel, Hb MOoHron yncbiH “AWMIT ManTManbiH
Gasnar, opAblH HeeUWWH aHrunan, 3aaeap”-T TycraracadH Oonomxrton (C)
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33P3MM3NUAH HeeLe TaBUraax LWaapanarsir xaHracaH OavHa. [l oynruiH oppon
HEBLMIH JMIANSHX X3cruir 6onomkTom (C) 33p3rnianasp TOOLOMHO

VnpyyncaH 6asnrviad (P,) yHanm3r ueeH TOOHbl ManTanT 6a LloOHOroop H33C3H
XYOPUIH B1eT3[, HeeL, TOOLLOONCOH X3CITLLINYYATAM 3araa OpLUMX XYAPWAH OUeTUINH
3axblH BONOH ryHWI X3Cryya3A erHe. VnpyyncaH baanruiaH (P,) yHanrss ery banraa
X3CATWAUNH XMAUIAT OPAbIH FEONOMMINH TOITOL, reodU3MKMAH CydanraaHbl axbiH
VP AYH 33p3rT TynryypnaH 6onomkron (C) 33p3rnang X3p3rn3caH XanryynbiH TOpbiH
HArTPanbIr GAPUMTAAH, 3CB3N TYYHUIT CUMPIMKYYI3H TOFTOOHO.

6.9. OpAblH reonorMH Heeuemn TynryypnaH opabir 0NOOPNOX TEXHWK 3AMMH
3aCTVMH  YHASCINMIAT OONOBCPYYMHA. DHIXYY YHOICI3M33p 0n00pox yypxamH
xsi3raapT OarTax Oaviraa, onbopnonTbiH Xxasraan 6a OoOXVPANLIF TOOLICOH reonorninH
HEBLMAH X3CTUIT YNABIPNNNIAH HeeLer xamaapyynax bereef yMNABIPAIAMIH
Heeumnr GatnargcaH (A'), maragnacaH (B') rax aHrvnaH [fapaax Lllaapanara
XaHracaH Oavixaap "AWWIT ManTManbiH Heel, OasnruiH aHrMnanbiH 3aaBap”-T
TYCraxa3.

batnaracad (A') yANABIPAAWAH HEBLMIAT XaWryynbiH axXnaap TOTTOOrACOH
battam (A), GoauTon (B) 33p3rManWiiH TeonorvMiH Heeuen TynryypnaH YymbiH
YANABIPSINMNH TEXHWK, TEXHOMOTUMH COHIONT, TOOLOO, XYOAPUWH TEXHOMOMMWH
WWHX YaHapbIr  YANABIPNIAVMH  TEXHOMOMMAH  TYPWUWATBIH  TYBLUMHA, CyAfaH,
VHXEHEPUNH WMa3n, Oanranb OpPYMH, XeAenMepunH atynryi Oavpan, dpyyn
axyW, 3pX 3yM, XYHWW Heel, yAVpAnara 30XMoH Danryynant, o34 OyTaL, XaHramx,
HUMMM, axyl YWANYWMNr3, 3AMAH 3aCTUAH Y alrMiH TooLoo, OOMoH xonbornox
XYYUH 3YWMAUAT HapUBYNaH TOOLCOH “ALIMIT ManTMarblH OPAbIr aliUrnax TeXHUK,
SAMWH 3aCTVH YHASCN3N"-33p TOrTOOCOH BalHa.

MaragnacaH (B') yMnABIPN3MMAH HEeLUMIr XaWryynblH axnaap TOrTOOrACOH
6oauton (B), GonomxTton (C) 33p3rN3AnMH reonorvind Heewuep TyaryypnaH yymbiH
YWNABIPUAH TEXHUK, TEXHONOTUIH COHIONT, TOOL0O, XYAPUAH TEXHONOMNIH LLIKHX
YaHapbIr YUAABIPAIMAH TEXHONOMMAH TYPLUMATBIH TYBLUMHE CYANaH, NHXEHePUIH
Wwnnoan, banranb OpYMH, XeAenMepunH aynryn barpan, 3pyyn axym, 3px 3yu,
XYHWI Heel, yovpAanara 30XMoH Oanryynant, a3a OyTau XaHraMx, HUAMM, axywn
YVNUMAT?, 3AMNAH 3aCTUAH VP alrMH TOOL0O, DONOH XONOOrAOX XY4MH 3yMAUNT
HapUIBYNaH TOOLCOH “AWNIT ManTMalblH OPAbIr alUWIax TEXHWK, SANAH 3aCrumnH
YHI3CN3N"-33p TOrTOOCOH DawiHa.

6.10. YNNOB3PM3NUMH HeeLen XxaMaapax 433pX 2 33Pp3rfaNunH HeeLem TaBuraax
Liaapanara Hb YHAC3HO33 aamn Ganraa Oereep snraa Hb 3eBXxeH OaTnarocaH (A”)
YVNABIPN3AUIH Heeuwr Oatran (A') , Gogmton (B) 33p3rmanuniiH reonornit
Heelep, MaraanacaH (B') ymnasapuin Heeumnr 6oputon (B'), GonomxTton (C)
33P3MN3NNUIH re0NOTUIAH HEeLS A, TYNryypaH TOrTooXo OpLUVX barHa. bonomxTown
(C) 33parnan33p TOOLIOONOX FEONOrMNH HeeLed TaBUraax XyOpWUAH TeXHONOTMAH
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LWIWHX YaHapbIH CyAanraa xapbLaHry SHMMH Oarraa OonoBY TyYHUIAT 0NO0PNIOX00P
6on YANABIPA3ANAH TEXHONOMMIAH TYPLUMATLIH TYBLUWMHI XYPT3N CydancaH 0anxbir
MaragancaH (B') Heell Wwaapaax Oanraar aHxaapax XaparTai.

Vp33ayma  30vMMH - 3acrviH a4 xonborgonTon  Gamxk  Oonox, Aarangax
OYTI3rAdXYYHIIP raprax aBaxaf yp awwurtari Gamx 0onox, MeH Mpsayia eep
TeXHomnornop OONOBCPYYNaxbiH TyNA OBOOMTOL Xafranax 33par wwngnunr TI3Y-
33p TOTTOOCOH TOXMOMZOMA 3Ar33p HeeUMnr XypMblH Aaryy TOOLOOMOH Oasnart
XaMaapyynHa. Vp33ayna 3OMiH 3acrvinH ad xonboraonton barx 6onox xyapumnH
HEBLMIT TOOLL0OMOXA00 3H3 OYN3IT XaMpyyax OONCOH HENeBNeX XY4MH 3yANyYaNAT
(3OMMH 3aCTUVH, TEXHONOTUIH, YYN-TeONOMMIAH, TMAPOreoNior, SKONor, HUMMM,
YIC TOPUIH X M3T) Xapran3aH XyBaaHa.

6.1, XyapuviH HeeuMnr ynamxnant apryyaaap (reonormiH 6nok, 3ycant
r.M.) TOOLLOONOXOA, X3T eHAep aryynrata COpbLYYAbIr TOAOPXOWX, TIAMIPUNH
XauryynblH ortnon 6a HeeuumH ONOKYyAbIH AYHOAX aryynrbiH  X3MX33H[
V3yy/x Oaviraa Heneenenp CTaTUCTUKMAH AYH LUMHXMAM XWX, WaapanaraTam
TOXVONAONA TAMSPUAH HENeeNMIAr xa3raapnaHa. XaT eHfep aryynratan O0noH
3y3aaH Hb WX3CC3H, 3CB3 XYAIPXKUATUAH UTMNLYYP WUXTIA XYAPUAH OUeTUiH
X3CTYYAMNAT Ovie faacaH X3CArWWA SArax apan Uiyy HapUBYMaH Xamryyn XumnH3.

Onbopnox Garraa opayyaas X3T eHAep aryynrbiH X3MX33HUN TyBWMH OOMOH
TYYHWNT CONMX apradnanbir TOAOPXOMNOXbIH Ty XanryyibiH GONOH 01O0PNONTLIH
M3L33NYYANNT XapbLyynax (snaHrysa copbLblH aryyarsiH Oyaryya3sp copbLyyabiH
TapXanTbliH 66PUNeNTUINH OHUOMYYABIT HATTPYYICaH TOPbIH VP AYHT3M XapbLyynax)
X3P3rTan.

6.12. Onbopnox Oavraa opayynan XyAPUAH HEeLYYAUAr Xepc XyymcaH,
onbopnoxof, 6313H OONCOH, YyNbIH YHACIH Oa B3ATrN ManTanTyyablH Xxamraanant
Uynf HOOFAOX HeeUWWr T3AIPWIAH CydanraaHbl TYBLWHIIC Hb XamaapyynaH
CyanaracaH TyBLWWHTIM yAnAaH 33p3rNang, aHrnaH, HeeLUniH TOOLOOMbIM XMAHS.

6.13. TOM ycaH CaHryy, rofl MepHyyL, XyH aM OpLWH Cyygar raspyyf, kanuran
Gapunra bavryynamxyyn, XAA-H obbekTyya, [apxaH Laa3aT rasap, bGanranum,
TYYXUH Ba COENbIH AypCranT ra3pyyablH xamraanantbiH Oycyyasa Oavraa XyapuiH
HeeuyyaMAr BatancaH XWLIrMAH Aaryy TOOLOOMX reonorviH Heell, Gasnart
XamaapyyJiHa.

6.14. Onbopnox Oarraa opayynas, eMHe Hb OypTraracaH Heeumnr OypaH
onbopnox 0Oanraa 3CXUNT xsiHAX OOMOH LLUMHIIP TOOLOMX banraa HeeUuH
YHIMLWAUIAT BaTaTraxbiH TyNA Xanryynaap TOrmooracoH Heell, XyaopuiH OneTyyaniH
BanpLUnbIH HEXLEN, X3103p AYPC, 3y3aaH, 40T00 OYT3L, TOrTOL, aLWIT OYPABIPUIAH
aryynrbiH M3A33N1MAr  ONOOPNONTbIH yel TOrTOOoraoX Oawraa Oampantanl Hb
TOFTOOCOH XYPMbIH [aryy XapbllyynanT XWX y33xX 0OaiHa. DH3 TepnuiH 3aaBap
6onoscpyynaraaaryv Toxmongong OXY-biH “XaTyy allurm ManTtManbiH OpayyabiH
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Xanuryyn 6a onbopnonTbiH ereranyyaunir xapbLyynax apraduicaH 3aasap”-unr
awmrnax 6onHo.

XapbLyynanTbiH MaTepuanyyaas eMHe Hb YICbIH 3KCNepTU3uMH Ganryynnara
OypTracaH Ba xacant XuncaH (TyyH33C onbopnocoH 6a xamraanantbiH Ly YIACH)
HeeLlYYAWMH XM 3aaryya, batnaraaaryv rx xaccaH, Heel, ecreceH TanbanHyyabiH
XWN 3aar, MeH YNCbiH HeeuMiH OanaHcap OypTraracaH HeeuyyAMWH Tanaapx
M3A3351371 (TYYHUIA AOTOP ©MHe Hb Oyp3H 3pXT GanryynnarbiH OYPTrCaH HEeLUMIH
YNA3TO3N), HEBLYYAMIH XN XYP33T XapyyncaH 06anHa. OpablH XaMX33H4 Oyxang Hb
OONOH XyapUNH BUETYY, HEBLNIH 33P3r OYPUINH HEBLIMINH XBL6NTeeHMI XYCHIMTYYA
XMNCOH DarHa. XaccaH HeeLWH XypIsH A3X xyadp 6a MeTannbiH OanaHc, apa3c
GaanrH MIPrXXIMAH 3eBnenvinid (36M3) Xxyprnaap X3manux OypTracaH Heely
YWL3IX Xanryynaap eepuneraceHunr tycracaH 6avHa. OnbopnonT, T33B3pA3NTUIH
YEWH Xaaraan, byTasrasxyyHUM rapy, Xyapunr 6onoBCpyynanTbiH YeUnH Xxasrabir
Y3YYNH3. XapbLyynanTblH yp LYHA OpAbIH YYN-reofiorviMH HEXLeNYYAMNH Tanaapx
OWNTONTbIH ©8pYNeNTUIAr XapyyncaH rpadnKMAr xaBcapracaH OawHa.

X3pB33 XaWryynbiH M3A33M1YYA Hb onbopnontoop byxanaass batnargax barean,
3CBIM rapcaH 0ara X3MX33HWIW 36pyy Hb YYAbIH YANABIPAAMNH TEXHUK-IONAH
3aCTUVH Y3YYNIaNT3 Heneenexeepryi 0on xanryyn 6a almrnantbiH M3A330YYANAH
XapbLyynanTtaZ reofnorv-MapkWenaepumH X3IMXWUAT, 3CB3 TOOLOOHbI Yp AYHF
awmrnax 6osHo.

6.15. 3BM3-uiH xypnaap Xananusx OypTracaH XyapwnH Heel, 6a YaHap
Hb OpAbIH alWWrnanTbiH sBUAZ OaTnarmaxry TOXMONAONL 6MHe Hb 0OaTancaH
X3IMXMIA3XYYHYYA OONOH HeeLes 3acBapblH UTMMLYYPYYA Opyynax LWaapanaraTam
3CIXMAT TOFTOOX, MYMU3IIX XaWryyn OONOH aWMManTbiH XaWryyblH M3A33M0133p
HEeeLYANH TOOLLOONNbIM 3aaBan AaXMH TOLOTIOX, 3H3 axIyyAblH VP OYHL ONX
aBCaH M3A33MIMNH YHIMLAWIAT YH3M3X LUaapanaratan.

XapbUyyNanTbiH Yp AYHA XUACIH AYH LWXHXMAM3T DBM3-1iH xypnaap xan3nusx
OYPTIYYNC3H HEBLMIH TOOLOOHBI Y3YYANTYYA (HeeLMIAH TOOLOOHbI Tanban, awmrT
OypaBIpYYOWIAH aryynra, XyopunH OUeTYYAUWH 3y3aaH, XYAIPXUATUNH UTFNLYYP,
333XYYH KMH T.M.), HEOUMAH XIMX33CYYI XYOAPWUAH YaHap Hb MYML33X Xauryyn
©010H 0NOOPNONTBIH VP AYHL X3PX3H fax 6epHNeraceH XaMx33r TOrTOOX, 34r33p
eepunenTyy4 rapax OONCoH LuanTraaHbir Tannbapnana.

6.16. CyyNWAH XUNYYA3A XYAPWUAH OpAYYAbIH HEeUMAH TOOLOOMbIF XMUIXA33
cynanx Oarraa LWMHX YaHapyyablH (awwrt OypaBIPYYOWAH aryynra, XyopuiH
OFTNONYYAbIH  3y3aaH, aryynra, METPOMpPOLEHT) OPOH 3aiH TapXanTblH 3yW
TOFTNYYABIr  Te0CTAaTUCTMK  3arBapyfanblH - aprbir  6preH  X3parnak  Gonomxut
anfaaHbl X3N03M3AMIT TOFTOOH YHIN3X BOMCOH.

[eoCTaTUCTMK 3arBapunasbiH aprbir X3P3riax rof ad xonboraon Hb XawryynbiH
aHxOard M3OMNUAH TOO X3MX33 0a YaHap, Xawryyn XWMWArACOH TyXalH oppbiH
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FEeONOMMAH  TOTTUbIH OHUJOT (TOOL0OMON XMWATA3XK Oy X3MXKXUrOIXYYHYYAUIH
TapXanTblH 3yW TOrTAYyA, 4vrnan 0a aHv30Tpon WWHX Oawpgan, xarapan
3BAPNYYAMWH XM 33aaryyablH Heneenen, TypLUATbIH BaPUOrpaMMyyAbIH CTPYKTYP
6a YaHap, XalnTbiH SNAMMNCOUABIH XIMXKMIAIXYYHYYL X M3T) TyAryypnaH aHxhard
ereranyyasa Xvmx AyH WHXUNT3 OONOH 3arBapynanbir YaHapblH 6HAeP TYBLUMHA
XWUNX3[, OPLICOH DaWHa.

[e0oCTaTUCTMK aprbir alumriaxaf XauryynblH OrTAoNbIH TOO XaMX33 0a HArTpan
Hb VHTEPMONAUMAH OHOBYTOW TOMbEOr (TIrWMTIANYYA) YHOSCIIX3A XaHranTTanm
(rypBaH X3aM>X33CT 3arBapynang Aoop XasX X3A3H 3yyH COpblbIH yp AyH) OalHa.
Toouoonon XUWArAaX Oym X3MXWUIOIXYYHYYA Hb OPOH 3alA X3PX3H XyBbCaH
eepunernex Oyw 3y TOrtbIr OpAbIH reoNorMiiH TOrTOLTON yANayynaH HapumeYnaH
CYLANX X3C3MLWAYYAA XYBaaX XUNXMIT 36BNex OanHa.

BapvorpaMMblH  TOOLLOOMON XWX XYAPWUAH OWETUMH orTnonbiH (CyanblH
OUeT) X3MXIIHL XMWMACIH COPbUMONT 0O0N00A TYyPWMATLIH aXxIyyAblH aHXAard
ypTaap 3cB3n OONOMXWT YyypxalH MepreurvinH eHAepTan AYMURXYWL, ypTaap
(LuTokBEpPK Ba WX 3y3aaHTan OweT) OYN3rN3H XUrapyyncaH (composite) Gananaap
XUNH3.

OpblH X3MX33HL X3parnargdx Onok 3arBapbir Ganryynaxgaa GnokmiH
XaMruiH 0ara Xamx33r Tenesnex Oanraa onbopnonTbiH TEXHOMOMM, XanryynbiH
TOPbIH HAMTPan 33prunr (xamruinH Gara ONOKMAH X3MXK33 Hb XalryynbiH TOPbIH
OYHIOAX HArTpanbiH 1/4 6a 1/8-33c Gararyv Garixaap) xapran3aH COHrOHO. JHIXYY
Wwaapanarsir GUenyynsx 30puUaroop MUKPO X3CIWANAH X3MXK33T TOMCIOH aBCaH
TOXMONZONA XYAPUWH OVETUIH 333MXYYHWUM TOOLoONOoNA YHACSH 6a 434 MUKpo
X3CIMLUAYYAMMH 333XYYHUIA DaKTOPBIT aLUMIax O0NOMXTOM.

HeeuuinH TooLoONNbIH Yp AYHN Aapaax 2 Gananaap y3yynx 60nHo. YyHa:

- Kurg 4vrnaceH OnokyydblH TOPOOP TOOLOONOXA0O OyX 3MeMeHTap HIrK
Onokyyaaap KpWIMHIWAH AWMCNEPCUAH  YTIYYAbIHX  Hb  XaMT TOOLOOMSbIH
XIMXKMTOIXYYHYYAMAH XYCHIITYY 30XVOHO.

- ©epunH rIC3H reoMeTpUnH ypc Byxui reonorminH TOMOOXOH X3CITLLYYAIIP
TOOLL0OT XMX[133 Bnok Oypuir opoH 3ama xonbox, HeneennunH GyC3, OPCoH
COpbLYYAbIH XarcaanTbir XMACIH BalHa.

TOOH M3I3nMIH OyX ereranyyavir (CopbLNONTLIH M3A33137, CopbLlyya 60oH
XYAPUIAH OFTNONYYAbIH CONOULYYA, BapvorpaMMyydbiH TOOH WWHXWAM3HYYI
X M3T) TOOLOOMON XWIX3M allMriacaH mporpaMM XaHramxyyd aliuriacaH yp
OVHTUAH XamTaap TaHWALyynax waapanaratai. BapvorpamMyymbiH YMrian Tyc
Oypasp XWUWATACOH MOAEnWyA, YWFMAAYYA TYYHWA TypLUMATBIH Bapuorpammyya
6onoop Oycad AyH WWHXUAMS XMAX3[ WaapaaracaH X3IMXKUrOIXYYHYYANAT 3ypra
bonoop buunrnan Gananaap TOAOPXOW Xapyysx TannaHg xaBcapracaH OawHa.
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HeeuMnH TOOLOOMbIH MeoCTaTUCTUK apra Hb HEBLMH X3CIrLWyyYA, XYAPUNH
OVeTyya, HAMT OpAbIH X3MXI3HA, X3T OHAepP aryynrata CopbLyyablH HONeenammnr
Oyypyynax Tycrav apryyn X3parfianrynrasp AyHAaX aryynrbiH XaMriH OHOBYTOM
TOOLLOOMIbIT  XUAX  OONMOMXWUWI  OIrOX, Mall  HUWAM3  O0TOOL  TOrTOLTOM
XYOPUAH OMETYYAMMH XN 3aarvir TOrTOOXo[ rapax HexuenT angaar Oyypyynax,
OpAblH ONOOPNONTLIH TEXHOMOMMIAT 3B COHIOXOA, A3MXIAM Y3yynmsr. HeeummnH
TOOLLOOMON XUNC3H reoCTaTUCTVK apra Hb TYYHWUIAT JaXWH Wanrax 60n1oMXTonroop
TannbapnaracaH, YHACH  Y3YYIINTYYAMUT  TOOOPXOW TycracaH 6alnx, opAblH
reonorH TOrTLBIH OHLJIONT 3axmparacaH banHa.

[eocTaTUCTMK  3arBapyianbiH - 6a  TOOLOOAMbIH Yp  AYHIYYAMWT  Teneenex
YafBapTam X3CArLUAYYOdL YNaMXmanT apraap XMWUCIH HeeLWH TOOLOOMMbIH Yp
LVHTIV XapblyyncaH AyH WUHXNAM XUACOH DarBan 30XMHO.

6.17. HeeuumH TOOLOOMMbIr reocTaTUCTMK —apraap XWWXA33  aHxjard
ereranyyaunr (XamryynbiH ManTanTyyabiH cConduLyya, NUToNorn, crpatnrpaduninH
XUN 33aryyn, VHKIMHOMETPUMH ereranyyi, reofiornind M3a3sniyya, COpbLIonT,
TYVHW/A yp [yH X M3T) Wanrax, 3acBap XWX OONOMXWMIr XaHracaH, 3aBCpbiH
TOOL0OMNYYA 0a yp AYHIYYASLA (KWWMMAH Jaryy snracaH XYOpWH OrTRonyyabiH
XarcaanT, YWNABIPMAUMH a4 XONOOrAoNTON XYAIPXKMATUMH XWUN Xypa3 Oyxumi
reonorvinH 3ycanTyya Oa nnaHyyd, x3BT3 0Oa 00CO0 XaBTralm daxb XYAPWIMH
OVeTYYANMH NPOeKLYYA, X3CIMLWAYYA, Meperuryya 60onoH 3yCaNnTyyAMIH TOOLOOHb
XIMXKWTOIXYYHYYAMAH Xarcaant) 0onoof HeeuMAH TOOLOOHbI HITACIH Yp AYHA
OAXWH WanranT xumx OONOMXMUIT xaHracaH OarHa. YWnacaH Ouumr GapumTyya
©OMOH KOMMbIOTEPOOP XMMCIH rPadnKyy L Hb 3H3 TOPAMIH OMYMT BaPUMTBIH OYTAL,
OypanadXyyH, X3anb3p rax M3T3A TaBWX LWAaPANArbir XxaHracaH GanHa.

6.18. X3pB33 XyA3PT Aaranfax awwrt mantMmanyys OonoH awurt OypaBapyyYA
UN3pY, TOLOPXOMNOrA0X Oariraa 6on T3Ar33PUNH HEBLMINH TOOLL0OMIbIM BapUMTanX
MPC3H XYPMbIH Aaryy ©OonoscpyynHa. MaHan ync OXY-biH 6onoBcpyyncaH
“Opayyabir vk Oyp3H cyanax, Aarangard awurt MantMan, alurt OypasapyyaniH
HeeLMINT TOOLOONOX 36BIBMX”-I  alurnacaap MPCH Tyn 3H3 TOPAVNH 36BNOMX
rapTan TYYHWAT allurnaxbir 3eBnex banHa.

Oonoo. OpablH cyanaracaH Gangan
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Ayraap Tywaanaap 6atnargcaH “HeeuminH aHrnan”-biH XaBCPanTbiH Aaryy OpA
(TYYHUM X3CTyyA)-bIr CyAanraa XWMrACOH TYBLUH33P VHIMM3 XWMMMOCOH, Xawryyn
XUWMOCOH OPfl MX aHrunaH 3pan Oa xauryynaap TOOLOONoXx Heel, Oa OGasnarT
TaBVX LIAAPANarbir 3aacaH. YH3M3 XMArACH OpAyyAblH CyAanraaHbl TYBLUHUNT
00BEKTYY[ A33p XWMUMACIH XaWryymblH aXmbir YPramkayynax waapanara bavraa
303X, Xauryyn XMnracoH opayyAabiH CyfanraaHbl TYBLWHWAM OpAyYAbIH 0100opnonToa
O3nTraracaH Gananaap Hb YHIMHA.
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7.2. YHanm3 xumrgax oyn X3, H1obK, TaHTanbiH OpayyAan 3P3M-YHINMIHWNA
AXITbIH YP AYHA OPAbIH YWNABIPNINNUMH YHY LSHUWT TOROPXOWIX, OPALIH epeHXMM
Lap Xyp33r TOFTOOX, XanryynblH axJibir Laaluma fByynax Laapanara b6anraa acax,
ONOOPNONTLIH AXAYYA ABYYNaX YHASCN3M, X3TUAH TENeBTIM X3CTyYAWMMI snraca
BanHa.

DpaN-yHINM3 XMUrACH XD, HWMOOW, TaHTanbiH OpPAyyAad  TAr3pUiH
YVNABIPNAMIH a4 XONOOrA0N, YHI L3H3, epeHXMUI Liap XYP33r TOrTOOX, Laallnaas
0NOOPNIOX 30PWNTOOP XaWMryyn XUMX Waapanarata XamriH X3TUAH TeneBTaM
X3CTYYAMNT Hb SNraXx erceH 0arx X3p3rTan.

LLInH33p HI3rACIH OyX opf, TYYHWIA X3CTYYASL XMACIH YHIMM33HWA aXibiH yp
OVHTAAH TalnaHr YHO3CIX OONoBCPYYNCaH XawuryynbiH Typ KWULIWMT YHASCI3H
OONoBCPYyNcaH HeBUMNH TOOLOOMONL  X3P3rN3X  KWLIMVIAH  Y3YYI3ATYYAUAr
YPbAYMICAH TEONMOMM-3AUAH  3aCTUAH YHIMMD  XWIX3L XaHranTTal X3MXK33H[
TOITOOCOH DanHa.

YH3AM33 XUAMACH OpayyAbiH vnpyyncaH Gaanmmiar (P, 3apum  XaCruiH
reonorninH Heeuwmir Gonomxron (C) 33p3rnang xamaapyysHa.

OpZblH 0nOOpPNONTLIH apra, cuctemyy, onbopaonTbiH OONOMXKMT Lap XYP33HMN
Tanaapx TeCOONNMNT ra3pbiH X3BAWWAT AWIMMIAX Danraa vxun TecTan Tecnyyada
TynryypnaH ©Gamanaap epreH XypasHA aBY Y3H3. TyyXui 3auur mx OypHIIp
alwmrnaxymy, 0asxyynax TexHonoruiH Oyayysdy, OyTa3rmaxyyHui  O6onoMXMUT
rapt, 0onoon YaHapbir NaboPaTOPUMH TEXHOMOTUMH TYPLUMATBIH YHOCIH [133p
TOLLOPXOMNHO. YnaBapuir Ganryynax YHAC3H XepeHre opyynantbiH 3apanyyn,
OYT3raaXyyHUA eepuH epTer GONOH 3AMWH 3acrvnH Oycan y3yynanTyyauur
VXN TOCOOTI TOCIYYANAH Y3YYN3NTTA afMnTraH XapbLyyncHbl (MXun TecTan
Gavanaap) YHACH A33p TOMCTOCOH TOOLOOr00p XWIH3.

XaTyy aWwurT ManTManblH OpayYAblH YWNABIPAAMIH a4 XONOOrAbIH YHINM3r
erexef, 0n0OOPNOX VWNABIPYYAMAH OOMOH  axyW-YHOHbI  yCaH  XaHraMXUIH
acyyanyyobir 000 alurnax Oanraa, xanryyn xumracaH 6onoH bycan 6onoMxut
3X YYCB3P [33p CyypwnaH ypbadnncaH bananaap To4OPXOMIHO.

OpAayyablH almrnantaac xyp33n3H Oy opumHL y3yynx Oonox Heneennyyauir
aBY Y33H YHIMH3.

YH3M3 XMArACH OpAyYAbIH XYAPUMAH OMeTyyaumnH xanbap aypc, GoamchiH
Havipnara, XyopwnH OasxyynantbiH TexHONOrMMH OyayyBYMIAr  OONOBCPYYynax
HapWUMBYMACAH Cydanraar XMnx 30pUAroop TypPLUMNT-YWAABIPANMAH onbopnonT,
6onoscpyynant (TYOB) xuixk 6onHo. TYOB-bIr OpfiblH MX3HX X3CTUNT TONeesx
Yafax WWHX YaHapTan, OPAOL XaMrUAH TYrdM3N XYOAPUMH OUEeTyyaunAr aryynca
X3CTYYA A33P 3 XUM33C UAYYIYM XyrauaaHd yyn yypxanuH xsHanTblH OanryynnarbiH
36BLUIBOPSNTINre8p XanryynbiH Ve LWaTHbI aXXIblH TOCUIAH XYP33HA aBYYyNHa. TYOB-
bIH X3MX33> 0a Xyraulaar 3KONforu, TeXHOMOrW, LauparvinH acyydan XapuylcaH
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M3PraXXUAH XSHaNTbIH TOPUH Oairyynnaryyaaac Waapanaratai 3eBLUeepnuiir
aBcaH OavHa. TYOB-bIr XMMX 3annwryi Wwaapanara 6anraa ToLOPXOM TOXMONAON
Oypa TyYHWI 30pMNro Ba WUABIPNIX acyyaNbir TOAOPXOMOH YHASCNIC3H OanHa.

TYOB-bIr XyAPUIAH OUETYYOWAH reONOTVUIMH TOTLIH OHLUOMYYA, (A0TOOA TOrTOL
Ga xanb3p AypcuH eepunent), onbopNonTbIH Yyn-reonorMinH 6a yyn-TexHUKMH
HOXLTYYA, Xyapwuir onbopnox 6a Gasxyynax TeXHONOrvnr (xyapuinH Ganranvint
0a TeXHONOTWIMH TepPNYYA, TAM3PUNH XOOPOHLbBIH XapbLaa, Oasxuraax oHUIoryya
r.M) TOAPYYnax 30pWroop sBYynHa. DAr33p acyyanyyabir XyApWinH Ounetyyamir
HaM334 ryH Oereef ypTTaMraap H33C3H ManTanTyyd XMWACSH Yend N WWAB3PAX
oonpor. TYOB-bIr aWmWrm ManTManblH 0nNOOPNOAToA WWMHY apryyasir HIBTPYYIIX
ven, Tyxannban ux 6a bara ryHU CUMPINKCIH XYAPWIAT LLOOHOMOOpP raprax aBax,
XYAPUIH yNamxnant Oyc WWH3 Tepnyyannr onbopnox yen fByyHa. TyyH33C raaHa
TOM, Mall TOM OpAyYyAblr 0n0OOpnoX yed TOM yMnAB3P OapUXblH BMHe XUXUr
XIMXIIHMI  Baskyynax ymnaBapT OONOBCPYYNCaH TEXHOMOrUMH  OyayyBYMMT
TYPLUMH y33XK camxpyynaxbiH Tyng TYOB-bIr XuiHa.

7.3. Xauryyn XuncaH opayyablr YWAOABIPAANAH SPrATIA Opyynax Hexumyya
0a o3¢ napaannbiH acyyanyyasir WMAABIPA3X3L, TeXHUK SAMNH 3acrvinH YHOICN3N
(T33Y) GonoBcpyynaxan X3parussTai, XaHranTTan M3A33NAMAT aBaxbiH TyNA, MEH
yynblH 0nbopnox yunaBapuir bapbxx Ganryynax axnbiH Tecen 6oNoBCpyynax, TMiMm
YVNABIPYYAI, WWHIYMM XMIAX3L, 30pUyNaH OpablH HOOLIYYAMAH YaHap 0a XaMx33,
XYOPUAH TEXHOMOMMMH LWMHX YaHapyyd, OnOOpAonTbiH TMAPOreonoriH, yyn-
TEXHWUK D@ 3KOMOTMMH HEXUYYAUWT LOOHOryyaaap OONOH yynblH ManTantyynaap
cynancaH 6anHa. Xawryyn xunracaH opayya Hb CyAanraaHbl TYBLUH3P33 Aapaax
Laapanaryyabir xaHracaH 6anHa. YyHa:

- OpfblH reoNOrMMH TOTTUBIH HUANM3IN OananbiH OyNarT TOXMPOX 33p3rnang
HEBLMIH MX3HX X3CTUIAT Xamaapyynax OONOMXWUIAT XaHracaH banx;

- AWWIT ManTManblH YANABIPAMMIAH Tepnyya 6a copTyydblH TEXHONOMMMWH
WWHX YaHapyymblr YANABIPNAAMMH a4 xonborgon erd Oaviraa Oyx awwrt
OypAB3PYYAMAT  LOrLONOOPOOp raprax aBax 0askyynantbiH OHOBYTOW
TEXHONMOTUMH  Tecen OOoNoBCpyynax, VWNABIPMNMAH  Xaaranbir  aliurnax
YUTMBAUIAT TOAOPXOMOX, TAAMIPUIT XaMIMAH OHOBYTOWM Xaaranax xysunbapsbir
XaHrax TYBLUMHI, HapuMBYNaH cynancaH banx;

- XamT oplwmx balraa awwrt ManTMarn, alwurT OypaAB3pYYA aryyncaH oypanyya
Tyxannban, Xy4aac XypAac, raspbiH [JOOPX YCbIr OPOSLYyYyNaan T3Ar3pUiH
HEBLLMIT TOOLLOOMOX, TIAMIPUNT XULIMMIAH YHACIH A33p reonorniH Heell, 3CB3
Gasnart xaMaapyynax, T3AMPUNH TOO X3MX33 OONMoH awwurnax GonomMxmT
YWTMNNIAT TOAOPXOMIK DOMOX X3MXKI3HA, XaHranTTan Cyfanx, YHINCH banx;

- vpoporeonory, WHXeHep-reonorn, reokpuonoru, —yyn-reonornnH  OonoH
GavranvnH Bycap HeXUAYYAWMIr YynbiH aXnbiH aloynryn Oampan, Gawnranb
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OpYHbl Tanaapx Xyynb TOFTOOMXYYAbIH LUaapAnaryyfblH JAaryy TOOLOH
V33X OpfblH 0nbOpnonTbiH Tecen OONOBCPYYyNaxaf XaHrantTam X3MXK3IHWUN
HapWBYNanTanraap cymancad 6anx;

- [eonorMmHTOrTOLL, XYAPWAH OMeTyyaMMH DarpnanbiH HEXLYY, X3n03p Aypcyya,
HEeBLYYOMAH TOO X3MX33 Oa YaHaPbIH TyXar M3O33ANYYAMIH YHIMLUANAT OpabIr
OypaH Teneemx 4Yafax TOrTOLTOM X3CTYYA A33P HAPUMBYMNCAH aXMn XWX
GaTanraaxyyncaH Gamx 06a MUM X3CTUAH XaMX33 Oa Oarpnansir TOAOpPXOW
TOXMONAON OYpPUIr OpAbIH FEONOTMNH OHLOrYYAaac XaMaapy TOAOPXOWNICOH
Daux;

- Opgobir 0nbopPMoXon Xyp33/3H Oy OpuMHA, Y3yyimK O0Nox Heneennuir aey
y33X, Taamarnax 0Oalnraa 3KONOTWAH ceper yp AaraBpyymdblH TYBLUHWAT
Oyypyynax, 3annyynax Tanaap 30Xux HOpMaTVBbIH OAPUMT BUHrYYATIV HARLCIH
36BNOMXYYAWNT raprax;

- HeeumnH TOOLOOMONL X3P3MA3X KUWMMWH  Y3YYASATYYAUNT  YHIMLLANIAH
Waapanara XaHrax TyBLUMHA, OPAbIH YMNAB3pnanunH a4 xonborgon Oa Uap
XYP33r TOAOPXOMMK 000X OONOMXKTON TEXHWK-3AWAH 3aCTUAH TOOLOOHbI
VHIC3H A33p TOrTOOCOH bamx;

Xanryyn XuncaH opabiH Tepen OYpUnH 33p3rN3ANNH HEBLIMIAH 30XMCTON Xapbliaar
ras3pbiH X3BAUWT awmrnary 060noH SbM3-UnH WKMHX3341A, OU3HECUH IPCOINMIH
TYBLUWMH 33prVAr XapranidaH TortooHo. Oppbir almrnax Tecen GonoBcpyynaxap
BonomxTon (C) 33Pp3rN3NMNH HeeLMATr OYP3H, 3CBIM TYYHUIA X3CTUIAT 0nbopiox
OonoMXUIr  Togopxow Toxmonmon Oypn IBM3-UAH WWHX34Y TOAOPXOWNX,
36BNOMX X3M03p33p WWMAB3P rapraHa. SH3 TOXWMONAONA LWMAAB3PMIX XY4MH
3YANYYL Hb XYOPUIAH ONETYYANAH reoNnorviAH TOrTLbIH OHLIOTYY /L, TOAM3PUIMAH 3y3aaH
Ga T2AM3p A3X XYOAIPKMATUMH TapXanTblH LUMHX YaHap, XauryynbiH ©0noMXWT
anfaaHyyablH (apryyablH, TeXHWK, 0Oarax TexeepemXKyyauniH, COpbLIONTbIH,
NabopaTOPUNH WNHXUATIIHUIA [.M) YHINM3, XKW TOCOSTIN OpayYAblH XaWryyn
Oa onbopnoNTLIH TypLUNATbIr Xapran3aH y33x ssAasn iom.

Xawryyn XUArACoH Opayyabir 3HIXYY 36BMOMXKMIAT X3P3rKYYNCH O6a Heeuunr
Hb TOITCOH XXYPMbIH Jaryy OypTryyNcHWIA Japaa VINABIPASAWAH 30puynantaap
onbopnoxof ONTFAMACIH MX Y3H3.

Haim. OpAabiH HEeeUMIr AaXUH TOOLLOOMK, OypPTramKkyynax

HeeunnH [axuH ToOLOONON ©0a AaxwH OypTranTuir Tycranm 3eBlueepen
333MLUMMY, MeH TepUH 3axumpraa 0a MIPraxXIMMH XSHaANTbIH BanryynnaryyabiH
rapracaH CaHaaunaraap H3MaNT XauryynbiH 0a awurnantbiH yp AyHA OpAbH
HEBUMIMH YaHap 0a X3MX33HWI Tanaapx epeHxni banaan, TyYHWUA reonorv-3ammnH
3aCTUVH  YHIMM33HA, M3A3MO3XYML, X3MXKI3HUM ©ep4NenT WN3PC3H TOXWMONAONLA
TOTTOOCOH XXypMaap ryMu3TIaH3.
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Tycram 3eBLUeepes 333MWMUMNUAH CaHaa4naraap YWNABIPUMH SOMAH 3acrUiAH

Ganpgan 3pc MyyacaH TOXMONAONL HeeUMr JaxMH TOOL0OMX, OaTanraaxyynax
AXbIr fapaax ToXVonanyyaad XunHa. YyHL:

OMHe Hb OYpPTrICH HEBUMMH X3MX33, TYYHWUA TOLOPXOW X3CTUMH X3IMXK33
OONOH YaHap Hb M3A3MA3XYAL XaMx33r33p (20 %, TyyHI3C Mx) GaTnargaxrym
Banraa Toxmongong;

YNNABIPN3NNAH ©8PUINH 8PTINAH TYBLIWH TOTTBOPTON HEXLIONL OYTI3rA3XYYHMI
YH3 B0AMTOM, M3I3MAIXYML X3MX33r33p (20 %, TYYHI3C MX) TOTTBOPTOM YHAX
Ganraa Toxvongong;

DpL3C TYYXUW SOMNAH YaHAPT TaBUX YWIABIPAINMIAH LLaapanara eepuneraceH;

MyMus3x OONOH aWMMANTbIH - Xauryyn, onbopnontbiH yend OaTnargaarym
HEBLMMH HUIAT X3MX33, XaccaH 0a xacaxad O3MTr3CaH HeeLYAUMH X3MX33,
MEH TEXHWK-3AMWH 3acrViH LuantraaHaap onbopnox ©Oonomxryn ©GoncoH
HEBUMMH X3MX33 Hb YYMblH YMNABIPYYOMAH GanaHcaac awurt ManTMmanbiH
HEBLYYANMT Xacax >XypMblIH [aryy TOFTOOFACOH HOPM, X3MX33H33C WX rapCaH
(20 %, TyyH33C 1X) 3CBIN OyypcaH TOXMONAON,

Tycrav 3eBLUIeOPEN I33MLUMIY OPLOA HIMINT XaNryyn XU HeeL, TOOLOOMOH
HEBLMIT ©CTeCOH, 3CB3N HOOLMIH 33P3MM3NMNIT aXMCaH TYBLUMHEL TOOL00SICHOOC
BMHe OYPTTYYNICOH HeeLe[, 6ep4neNnT OpCcoH TOXMONMAON XamaapHa.

a3pblH X3BAWM 13X Oasnrunr emunerduiiH (yncbiH) 3pX awur 3epyuraceH,

ANaHrysa TaTBap HOrAyynax Heew YHASCN3NryMrasp GaraccaH Aapaax Hexuayyoda
TOPUMH 3axMpraaHbl 6@ MIPraXNNAH XAHaNTbIH GanryynnaryyabiH caHaavnaraap
HEBLMIAT AaXVH TOOLOOMX, AAaXMH OYPTrIXYYIdX axnblr XMIHI. YYHL!

OMHe OypTraracaH HeBLWH XaMX33 onbopnonTbiH aBuad 30 % 0a TyyHI3C nx
X3MXK33r33p 6CCOH TOXMONOoNL;
YUNOBIPUWH  OVTIIrA3XYYHUMA  A3NXWMWH 33X 333MMH  YH3  M3I3IAdXYWL
X3MXK33r33p, TOrTBOPTOM ecex Oairaa (Kuwnrt TycracaH yHasc 30 % 6a
TYYH33C UX X3MXK3IM33P OCCOH);

YWNABIPMNMMIAH  XYUMH  YaAmbir MX33X3H XIMXKIIM3P  HIMIIAYYIdX  LUMHD
TEXHONOrM  GONOBCPYYIX HIBTPYYICIH TOXVONAONL;

Xyoap 6a aryynard Yynyynar LOTOP OPAbIH YHIAM3 XMIX, YANABIPASNMIH Tecen
BonoBcpyynax yen TOOLOX Yy333ryi awmrT Oypasapyya OONoH XopT xonblyyn
VN3PCIH TOXMOMON XamMaapHa.

Typ 3yypbIH LanTraaHaac (reonoruiH, TeXHONOMMIAH, TYAPOreonoriH 6a yyn-

TEXHUKWAH HOXLONI HAMNMAM XYHAP3NT3 Oaaan yyCCaH, OyTaarasxyyHUM A3NXMAH
3aX 393MMNH VHUWH TYP 3YYPbIH YHANT) YYAIATIN YANABIPANNIAH SOMAH 3aCrUnH
acyyanbir alWWIanTbiH XULWMMAH  MEXaHW3MbIH  TycnamXTauraap LWWNABIPIIX
Dereen; HEOUMIT JaxMH TOOLOOMK, AaXWH OYPTrIMKYYdX Waapanararym.
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Ec. AwurnacaH marepuan

Awurt ManTManbiH raspbiH AapreiH 2009 oHbl 9 ayrsp capbliH 9-HuM 114
OyYra3p Tywaan, “"AWWrT ManTManbliH OpAblH XaWryymblH axJiblH yp AYHIWAH
TaWNaHrMMH aryynra, TyyYHA TaBMraax Lwaapanara”.

Yyn yypxanH cangbid Tywaan, 2015 oHbl 9 ayrasp capbiH 11-Hui egpunt 203
TOOT Tywaan, "AWKnrT ManTManblH Gasnar, opabiH HeeUMIMH aHrnan, 3aasap”.
Yyn yypxan, xyHa ymnaBapuiiH canapiH 2018 oxbl 02 gyraap capbiH 05-Hbl
enopvnH A/20 pyraap TywaanbiH xaBcpant, ALWWIT ManTMan 3pax, Xaux,
alwmrnax yun axunanaraaHbl Xypam.

“AWNIT ManTManblH 6asnar, OpAbiH HEBUMIH aHTUANBIM TYXalH TOPAVIH awwnrT
ManTMang X3p3rnax apraduncan 3esnemx” TecnunH gaanrasap /"Yyn yypxau,
XYHA, yvnaBspunH canapiH 2018 oHbl 08 myraap capbiH 13-Hbl efpunH A/195
Lyraap TywaafnblH Xxoepayraap XxaBCpant.

“MeToanyeckmne pekomeHaauum no npumMereHnio Knaccudukaumm 3anacos
MEeCTOPOXAEHMN N MPOFHO3HbIX PECypCOoB TBEPAbIX MONE3HbIX MCKONaeMbix”
HunoOuneBsble, TaHTanoBble pyabl U peakodemenbHble dneMeHTbl Mocksa, 2007,
38 c1p.

H.BysHxmwur, H.Xagamba, [.0wyH 6a Oycap., 2019, “Caa3BunncaH OonoH
AyHO, TOM MacCWwTabblH rMAPOreoNnorMH  3yparnan, awurt  MantManbiH
XanryynblH axJnblH fBLUAL OPAbIH TMAPOreonorinH Cyaanraa Xwix 3aaeap,
TYYHA TaBUrgax Lwaapanara”

Alonso, E., Sherman, A.M., Wallington, T.J., Everson, M.P., Field, F.R., Roth,
R. and Kirchain, R.E., 2012. Evaluating rare earth element availability: A case
with revolutionary demand from clean technologies. Environmental science &
technology, 46(6), 3406-3414.

Chakhmouradian A.R and Wall, F., 2012. Rare earth elements: minerals, mines,
magnets (and more). Elements, 8(5), pp.333-340.

Hatch, G.P., 2012. Dynamics in the global market for rare earths. Ele-
ments, 8(5), pp.341-346.

Keith R. Long, Bradley S. Van Gosen, Nora K. Foley, and Daniel Cordier., 2010,
The Principal Rare Earth Elements Deposits of the United States-A Summary of
Domestic Deposits and a Global Perspective, USGS Open file report

Walters A and Lusty P., 2011, Mineral profiles, Rare Earth Elements, British
Geological Survey

Wilburn, D.R., Karl, N.A., 2018, Exploration review, Mining Engineering, 70
(5), 28-50
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Woolley, A.R. and Kjarsgaard, B.A., 2008. Paragenetic types of carbonatite as
indicated by the diversity and relative abundances of associated silicate rocks:
evidence from a global database. The Canadian Mineralogist, 46(4), pp.741-
752.

http://webmineral.com/
http://www.bloomberg.com/news/articles/ europe — inflation —markets —
show — REE — ge — pay — off — analysis

16.  "MeToamMyeckummn  pekoMeHZauusamMy Mo COMOCTaBNeHMIO  AaHHbIX

pa3BeskM U pa3paboTKM MEeCTOPOXAEHU TBEPAbIX MOME3HbIX MCKOMAeMbIX»,
yTBepXaeHHbIMU MIIP Poccun”

17. "PekoMeHOaUMSMM 1O  KOMMNEKCHOMY M3Yy4YeHUI0 MeCTOPOXAEHUA U
MOACYETY 3aNacoB MOMYTHbIX MOE3HbIX MCKOMAEMbIX 1 KOMMOHEHTOB”

ToBYNIICOH H3p TOMBEOD

[a3pblH XOBOP 3MeMeHT X3
[a3pblH XOBOP XYHA 3neMeHT  [XXy3
[a3pblH XOBOP XOHIeH 31eMeHT [XXe3
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Apas. XaBcpant

X3-uiH opayyabiH GasXkyynanTtblH TEXHONIOTUAH CXeMyYA,

Xascpant 5.1.

TaHTan-HUOOBMINH XYAPUIAT FPaBUTALLU-COPOH30H GaskyynanTbiH apraap
GashKyynax TeXHOnorminH 6yayysy
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Xacpant 5.2.
JlaBCHbI Xy4Unnar yycManblH OPYUHA, UOH CONUALLOOHbI apraap

HWOOMI, TaHTaNbIr ANrax TeXHONOrnMH GyayyBY
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XaBcpant 5.3.
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Xascpant 5.4.
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Xascpant 5.5.
BasiH-OB0OO OopAblH HNOGUIH XyA3p Gaskyynax TeXHONOrMnH GyayyBy
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XaBcpant 5.6.
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ALNrT ManTManbiH 6asnar, OPAblH HEBUWIH aHMUAbIT
KapéoHaT YynyynroiH opAo4 Xaparnax apradyniiCaH 3eB1eM>X

Har. EpeHxui onnront

1.1. Metann Oyc awwrt mantMmanbiH OynarT xampargax Oanraa OapunrsiH
MaTepmanbiH 3pa3cnar Tyyxuin 34 (BM3T3)-uiH 0OTPOOC XUAWAH 0nOOPIONTbIH
X3MX33 0a 30MH 3aCTMAH a4 XONOOr 410000 KapbOoHaT Yy nyynar A3NXMAL TIPTYYIIX
Oarp 333n03r. OpreH TapxauTtal KapboHaT Yynyynart KanbUuT 6a A0noMUTooC
TOFTCOH LUOXOWH Yynyy, LUOXOW, LOMOMWT, FaHTWUI, Meprefb, AONOMUTbIH Fypun,
LIOXOWH YynyyHbl Ty, raxa (kanbUWTbiH 31C) OpHO. MarHesut, CuoepuT 33par
3pACYYA KapboHaT Yynyynart MeH xamaaparfaHa.

DHIXYY aprayvnicaH 3eBNOMXWUWT [apaax TepAMMH ax VWNABIPUMH canbapT
3pA3C-XMMWUWH  Havipraraapaa LWaapafiara XaHracaH LUOXOWH Yynyy, LOXOW,
AONOMWTbIH OPAO/ X3P3rN3X DOMHO. X3p3rnax canbap: xap OONOH eHreT MeTannypru,
XVMUH aX VNABIP, LEMEHT YNAB3pNaN 0a pe3vH, winn, caxap (Tanct oyrauTsm
LaraaH eHIMAH Ymxapnar Goamc) ymunapapnaxsa Oycap xonbord matepumansbiH
30puynanTaap X3pariax, LOXOWH YyNyyHbl TYPWN rapraH aBy XyYWmnar Xepcumr
Oopoox, LyBYyYyHbl OOMOH Man ax axya 3pACUAH T3 03nA3X, YMNABIPNINNIAH
Oycan canbapyyn xamaaparaaHa.

LLloxoH 4ynyy (LIOXOMXMH)-TON TeneB KanbUWT, XOBPOOP aparoHUTOOC
TOTTCOH, X3MxA3C Oa Wwasapnar Matepuan, AonoMuT 6a opraHnk 6oANChIH XOMbLL
aryyncaH TyHaman uYynyynar. XamxA3C MaTepvan Hb KBapl, onan, XanuenoH,
NUPUT, TOMPUNH OKCUA,/UCAYYL, rnaykoHuT, thocchoput Ba Oycan xonblyyn banHa.
AH3 OypurH CTPYKTYpP, TekcTypTal. LLUOXOMH Yynyy Hb rongyy xatyy, HarT (HarT Hb
AyHIKaap 2.57 T/M?, paKywedyHvK-naBavHuap 1.2-1.5 7/M3), xapunuaH agunryi
HYX CYBT3M, WaxantbiH 6aT 06ex 94 MMa, cyHrantbiH 6aT 6ex 9 Mlla. L|3B3p WwoxomnH
4yNyYHbl XMMWUIH Hanpnara Hb KanbUWTbIH OHOMbIH HavpnaraTtan onponuoo CaO-
56.04 %, C0O,-43.96 %-1ur TyC TyC 333/1H3.

Uspn (Men) — KanbUMTbIH HyHTar 6a MexJier, MOMMIOCKMIAH XsicdaHbl X3MXA3C
aryyncaH, kokkonutodopuna, (PopamMUHUMEPUAH  YALASTAN33C  TOMTCOH, 6ep
XOOPOHA00 Cyn OapblianicaH, LaraaH eHreep Oynax YagBapTaw LLIOXOMH YynyyHbl
H3MH Tepen. JyHaax HarT 1.5-1.6 1/M3, Hyx cyB 40-50 %, GanranuiH YuArwmnT
20-35 % xypTan, xatyynar 6aratan, xyypav Oavpan aaxb 06at 6ex 4-5 Mrlla-aac
Y X3T3PH3.

[onomnt (6agmap) — ron Tenes MXMN HIP OyXuin 3pACI3C TOTTCOH, KanbLUMT
3apuMaaa rnc, aHrMapuT, TOMPUH UCYYA, LaBapnar Matepuan xonbl, 6ananaap
OpCOH KapboHaT vynyynar. GuU3mK-MexaHuK LUKHX YaHapaapaa LWOXOMH YynyyTaw
oMponLoo. CTpyKTyp-TeKCTYPbIH OHLYIOr xapwiuaH agunryn. Lssap gonomutog
Ca0-30.41 %, MgO-21.86 %, CO,-47.73 % aryynargada. [Jonomut Da LOXOMH
YyNyyHbl  XOOPOHL, KapbOHAT YyNyYArMMH  LWAMKUATUAH  TaCpanTry  3rH33Tau
Ganpar. KapboHat wynyynart MgO-11 % -uac nx 6on fonomMuTon xamaapyynaar.
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LLONOMUTBIH Fypun — JONIOMUTBIH WWPXII3C TOFTCOH Typun toMyy 3nc baraantai
c3Bcrap (OyTapmar xyptan) kapOoHaT Yynyynar. Orepwnmind Oyc A3X JONOMUTHIH
yycant 6a 3aapanbiH OyT3radXyyH.

Meprenb — kanbuut 6a gonomut 50-75 %, 25-50 % Hb MX3BYM3H WWaBapnar
MaTepranaap MAPXUANAMAdX YN yycax YNAaud3C TOrTCOH WaBapnar-kapOoHaT
qynyynar.

LLloxonnor Ty (TpaBepTMH) — HYYPCXYUIMMH XMIAr3p OasxcaH Oyunamramn
XanyyH 3CB3M XYWT3H 3X YYCTYYPTaM KanbLMH kapboHaT TyHax 3amaap OypangsH
TOTTCOH XOHIOH, HyX CyB3PX3r Yynyynar.

faxa — KanbUWMAH KapOOHATbIH CanaHrMg, Mexmneryyassc TOrTcoH OyTtapmar,
C3BCrap bampanTav HyHTar Yynyynar. HyypbiH U3PA, HYrbIH LWOXOWH Yynyy, U3HMI
YCHbI LUOXOWH Yynyy, IMMHOKANbLMT .M VXM HIPLUMATIN.

1.2. KapboHaTt Yynyynrmnr rapan yycan, Hampnara, CTPYKTyp33p Hb ffracaH
H3MAC3H aHrMnan ofooroop 0Oanaarryn. XaMriH SHIUAH, OypaH, aluvrnaxag
TOXMPOMXTOW Hb B.H. KupkuHckasaruit anrmunan (1973) 6onHo.

LLloxonnor-gonoMuTior  kapboHaTt — Yynyynrunr - Kanbumt  0a  AONOMMWTbIH
Xapbllaaraap Hb: WoxonH 4ynyy —100-95 % (KanbUMTbIH aryynra), AONOMUTION
WOXOWH 4ynyy - 95-75 %, AONOMUTTOM WOXOWMH vynyy — 75-50 %, woxonnor
nonomut — 50-25 %, woxontor gonoMut — 25-5 % 0a gonomut — 5-0 %-mnH
KanbuuT (monomut 95-100 %) 3 aHrumHa.

XOXYy YYCC3H Kanbuut Byioy AonoMuT Byxui vynyynrvar “kanbumurynaracan”
Bytoy “monomuTinaracaH” racaH TOLOTIONTON HIPAIHA.

LLlaBapnar, XamMxa3cnar Matepuan kapooHaT Yynyynart 5 % xypTan aryynargax
Oon U3Bdp KapOOHAT Yynyynar, TYYHIIC Wiyy eHOep aryynrbiH XxonblTon Oon
YYNYYArMAH HIP3HA, Tycraxk erHe. XKuUWa33> Hb: KapOoHaTblH X3MXAIC aryyncaH
KOHrnomepar .M. 5-25 % waBapfar 3CB3/1 X3MXAC/3T MaTepuanbiH XOmblblH
aryynratain 06on Hampnaraac xamaapy 3MC3pX3r, aneBpOnWTAar oM Yy WaBapnar
kapboHaTt uynyynar, 25-50 % 6on 3ncTam, anesponUTTa 3CBIN MEPrenbTan X
H3PM3H3.

Bycan apaac (aHrvapuT, rvnc, ocdat r.m) 25 % XypTan oponLcoH 6on kapboHaT
QyNYYATUAT HIPA3XA33 TIAMPUNH aryynrbir 3aax erHe. Taarasp spacyys 25-50 %
aryynratan 6on yynyynar Xo€p 4 HIpLWUATIM Banx yHAIC 6onHo (hoctaT-LIoXoMH
Yynyy, aHTMAPUT-AONOMUTBIH Yynyynar r.m).

KapboHaT YynyynrnH yycaH Oypanmsx Hexuen CTPYKTYp-TEKCTYPbIH OHLIOIT

Tycranaa oficoH bamaar. TUM 4 y4paac MexerT, OpraHoreH, XaMxa3cT 6a XonMmor
rapantan rak 4 OynarT aHrunaronar.

KapboHaTt 4ynyynrumnH Ganranmind Tepen Hb OOAMCHIH Havpnara Ga CTpykTyp-
TEKCTYPbIH OHLJION, TEXHOMOMMWH LUMHX YaHapaapaa — TYYXMW 3OMWH YaHapT
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TaBUrOax LWaapanarbiH garyy TYYHAWT VANABIPMSAUAH apraap OOnoBcpyynax
CTPYKTYP-TEKCTYPbIH WNHX YaHap Oa HavpnarbiH 30XMUI00p TOAOPXOMOrA0HO.

1.3. XaMruH epreH TapxcaH kapOoHaT Yynyynar ToSHTMCUMIAH rapanTai Oangar.
3arsp Hb KapboHaT, KapOoHaT-TeppureH, KapOOHaT-AaBCHbI rapanTtaun, anar
eHMMMH Oa Oycap dopmalTan xonbooTow Oampar. X3BT3W Hb reOTEKTOHUKUMIH
HeXLeneecC LWanTraamx sH3 OypuiH Mopdonoruton 0OalHa. ATMpaaT MyXug
LyramaH YUrnafudH CyHanTaw, HWN33M 3y3aaH, 3BOP3M4 OPCOH, MarmMaTti3mblH
unapumi bampar 6on nnatdopma — TanbanH TapxanT epreH, Gapar X3BT3
Ganpnantan, xotrop (Npornb) CTPYKTYPT XA3raapnaraman TapxalTai YYCCaH, Mall
3y3aaH Oanpar.

1.4. KapboHat u4ynyynruir opabiH 3y3aaH, GOAMCbIH HanpnarbiH TOrTBOPTOM
Ganpan, GanpwnbiH Hexuen, Mopdonornoc xamaapy opabir onbopnox apra 6a
XaWryynblH apraynansir TOLOPXOUIOX YUABIPAINUNH Tepens aHruHa.

KapOoHaT 4ynyynrumH ophblH YWNABIPNIAVMH YHOCIH Tepen Hb NWTONorn
0a XMMUIH Harpnaraapaa XapunuaH agunryi TOrTBOPTOM, 3BAP3MA AMApP HIMH
X3MX33r33p OPCOH [1aBxapra Xan0o3puinH Ounet GanHa. ToAr33p Hb NnaH 3ypar A33p
X303H 3YYH MeTp, KUOMETPI3p XaMXUrOdX Tanbawna TapxcaH, X3O3H apBaH MeTp
3y3aaHTan bGamaar. Tom OpA Hb LLIOXOWH YyNyyHbl pUdOreH MaccuByyA, oM. TyyHWIA
X3MX33 Hb TOM-X3O3H 3YyH METp 3y3aaH, VeNanryW, Har TepaunH, 3apumMpaaa
Bycnyypnar TorrouTon OanHa.

1.5. KapboHat u4ynyynar Hb Ganranbf Tyr3sman TapxalTaw, alWWrT 4aHap
BHABPTIN Yynyynar oM. MAma TYYHUAT YANAB3PN3N, X60ee ax axynH aH3 OypumH
canbapt epreH x3parn3par. Tyxavnban OXY-g sH3 OypuiH DanaHcbliH Heelem
OYPTrArACOH KapOOHAT TYYXMIA SAUAH XaWryynbiH Heel, earee 60 Ta3pOyM TOHHOOC
AascaH, 1900 rapyv opood Xawmryyn XMncH3c 570 opymMbIr Hb onbopnox OarHa.
OXY-g kapboHaT Yynyyarvir awmrnax 0anraa YHACOH YW, TOO X3MXK3I3M
XYCH3MT 6.1-0 y3yyn3B. MoHron ynceiH KapboHaT Yynyynar alvrnagar Yrnanyya
6.2-T y3yyn3B.

OXY-p awwurnax 6anraa kap6oHaT YynyynruiH 6yTay,

XYCH3T 6.1
HWIAT XamMX33H[ 3313X XyBb, %
KapboHart vynyynruiH 3opuynant Heel, OnGopnox
On6op-nont p
A+B+C+C, | 6y 6yv opa

LleMeHTWIAH yrnagapnan 19.0 27.4 6.9 8.3
LLloxonH ymnaBpnan 10.4 7.1 17.7 16.0
H3M3ATUIH LLOXOWH Yynyy 1.3 13.4 43 47
MeTannyprniH 0onommT 5.4 43 23 1.9
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Kap6oHaT 4ynyynrbiH OPAOA X3P3rnax apraduncaH 3eBaeMK
XUMWIAH ax ynnaBap 2.3 33 1.2 1.5
XY4Unnar Xepcunr caapManrkyynaxag 23 1.5 20.8 12.0
XAA-f, ambTaH 6a LWyBYYHbI 3pACHIAH 12 05 13 10
T3X33114
LLnn, caxap 653 LeNNIoNo3-LaacHbl 19 13 39 47
YAnAB3IPT
LWoxon (uemeHTUIH TYYXU#A 38T 08 55 9.1 95
opyynanryin)
BapwnreiH wynyy 45.4 36.9 28.2 36.3
Xepeenex vynyy 0.4 0.4 1.9 1.9
banranunH eHrenreeHun Yynyy 0.3 1.1 3.2 2.6
MoHron Yncap kapOoHaT uyynyynruir awmrnagar Yurnanyys
(2019 oHbI Ganpgnaap)
XYCH3IT 6.2

HWIAT XaMX33H[ 3313X XyBb, %

KapboHaT 4ynyynrvmH Xap3arnasHui Xanryyn XuniracaH opayyn
Ynrnan HeeL,
On6opnont A+BAC i OnBopnox
Oanraa
BapunrbiH WOXON, LUeMEHTUWH TyYXWUI 34, 0.05 96.3 83.4 98.9
LIeMEHTUIH Tyyxui 34 0.03 1.85 12,6 1,04
MeTaJ‘IJ‘IypI:l/Il/IH (3pmaHaT,Otoy 0,009 0,95 20 0,03
Tonrow,Onox-0BooT)

OHrenresHU vynyy 0.01 0,9 2,0 0,03

KapboHaT uynyynruir awmrnax YWrmanasc Hb Xamaapd OpfblH  HeeLMAr
X3MXK33r33p Hb aHrungar. OXY-a opfablH HESLMIAT X3MXK33r33p Hb Japaax bananaap
OYN3r3H aHrmncaH barHa (xycHarT 6.3).

Kap6oHaT Tyyxun 3auinH HEeeLUUNH (casi TOHH) Gynarnan

XYCH3T 6.3
3 3 HeeuuiH Gynarnan (opa)
TyyXWR 341IH 30pnynant
TOM DYHA XKNKur

LleMeHTUIH Tyyxumn 31 >100 100-50 <50
H3M3nTUIH LWOXOWH 4Yynyy >100 100-30 <30
MeTannyprumiH LONOMUT >50 50-10 <10
XUMWAH ax ynaBIpUnH >50 50-10 <10
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LLloxonH ynunaBapnan >20 20-5 <5

LLwn, caxap 6a uenmono3-uaacHsl ax yAnaB3IpaN >15 15-5 <5
XY4WNN3r X8PCUIAT LWOXOVXYYIK CaapMankyynaxag, >10 10-2 <2
XAA-L aMbTaH, LYBYYHbI 3pACUMAH T3X33N >10 10-2 <2

OpabIr HEBLUMIMH X3MX33r33p Hb OYN3rN3CH33p yynbiH onbopnox ymnas3puiir
alWMrnanTbiH XyralaaHa TyyXvi 3433p Tacpantryn xaHrax Gonomx OypasHs. Tom
YMNAB3PT 3H3 xyrauaa 30-aac ueeHrym xun GavHa. OXY-A cyynvmH apBaag
XWNLO TOMOOXOH OPAOA XaWryyn Xuux sBAan XOBOPLACOHTOM X0nbooTOMroop
Uaaluna AyHA, AnaHrysa KuKWr opablH HeeuMnr TOrtoox Laapanaratan bavraar
TAIMISMNIX33.

1.6. MoHron YncblH XyBbf, KapOOHAT Yynyynar epreH TapxalTak Oonos
HyTar OpHbI IH3 OYPUIAH X3C3IT XapWUiLaH afuary XaMx33TaM Xura Oyc TapxcaH
Ganraa Hb OapuArbiH MaTepuanbiH 3PNUAH reoNorMH CydanraaHaac xaparaaar.
MOHIoN OpHbI reoNorMnH TOrToL, FreOANHAMUKNAH HEXLeN, ONOH apBaH XUAUMH
CTpaTUrpaVnH CynanraaHbl MaTepuang TynryypnaH Xypaac YyayynrunH TapxanTblH
Ganaan, MMTOCPYKTYPT AVH WUHXUAr3 XMAX y33x34 (P. Shaandar, 1996) kapboHat
YyNyyAruAH rapean, GanpinbiH 3yn TOMTbIF BYCHN3H aBY y33X DONOMXKTOM. YYHA:

- TManeo-as3uiH AananH LWenb®UAH OYC3A YYCCOH NPOKeMOPUIAH hopMaLiTam
X0nbooToM YYCCaH KapboHaT Yynyynar (Xescren, Tes CaHrvneH, LlaraaH-Onom,
No3p, Byypantam, OHoH, Moapmar, LlaraaH yyn, ©preH-LzanuinH oycyya).

- [aneoTeTMCMIH AananH LWenb®UintH BYC3A YYCCH OPLOBMKOOC KAapbOH XYyPTaMX
hopmallyyaTav xonbooton yyccaH (FoBb Antain-bapyyH YpT 6a FoBUiH T3HMp
yyn-HyxT paBaaHbl Gycyya).

- UspannH yennH 3x raspbiH Monacc daummnH bycan dopmalyyaran xonbooTtown
YYCC3H (BMHea-MoHron).

MoHronblH KapOoHaT YyNyyArMMH OHLIOT LUMHX:

- TapapryyruiH ereplunmnH OycuinH 3y3aaH AyHmkaap 8.0 M (erepuiceH-3.0,
erepLUMng epTceH-5.0 M).

- YynyynrvnH Ganpnan ronayy Hanyy 30-350, 6ocoo 45-850 eHureep yHacaH,
YYH33C 00COO BHLIBT 30HXMITHO.

- TekTOHWKWIH rapanTain 6ocoo (50-900), rypsaH umrnanuin (BX, 3X, xeHaneH)
aH LaBaap Xy4T3M X3p4UUrAcaH. AHxaary (MTonorniiH) 6a erepLunninH rapanTan
aH UaB WX XOMKCeH. AH LaBblH XaHaH4 TOMPUMH ycapxar WCIMWH TypX3L
YYCC3H, 3CB3N aH LaBblH Aaryy KanbUuT, KBapLblH XAnracaH Cyhan H3BYMH aH
LaBbIr rarHacaH banHa.

- Tacpant TeKTOHMK 3BAP3NA XY4T3M OPCHOOC KapOOHAT YynyynruiiH LaBxapra
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MasruiH 60coo Davipnantan OMeT ra3pbiH IyH pyy LiaaHTarnaH opX LyBTPax
Toxmongon oyw (LLloxon uaraaH GynarniH opga,).

KapOoHaT 4ynyynar Tyrasman MeTaMopduaMA WA3BXT3M OpPX AyHA, TOM
MOXNIBIT FaHTUMKCaH LIOXOWH YyAyyr YYCracaH OarXbiH A33p LONOMUTHUNONLOX,
LAXMPXMUX NPOLECC 3PHYMMTIN siBaracaH Oanaan UeeHryn TOOHbl OpA A33p
axurnaragar.

KapOoHaTt 4ynyynrumiH aH Las 0a cynapnbiH OYCUAT farax MHTPY3UB, THEMCKMX
3aHapXCaH rpaHUToMabIH 5-8 M XypTan 3y3aaHTaw CyanbiH OMeT axurnaragar
(LaHa xynar-11 woxowH vynyyHbl opa, LlaraaHuynyyTbiH raHTUIAAH opa).
KapboHaT 4ynyynar Hb 3aHap, 3NCKUHIMMH YeyATaV canaaBynaH GampnacaH
Banx TOXMONAON LeeHryH.

3apumM opayya aTmpaaHbl XUTYYPUAH X3C3rT banpnacaH banHa.

KapboHaT uynyynriH XUMUWAH Havpnara TOrTBOPTOM OyC, a3blH LUMMKMAT
NXTIN.

AMap 4 HacHbl KapboHAT YyNyynart 3pTHAM aMbTaH, ypramibiH YIABIP MX33p
(xapbLaHryi) aryynaracaH banaar.

MOHronbIH KapboHaT YynyynruiH A33pX OHLJIOMTOM YAnaaH aMap Y TepuviH

TYYXUM 3OMAH YMTN3N33p BAANMNAH XITUH TEONBUMH YHINM3 erex 6a XanryynbiH ye
LIaTaHA fapaax Xy4WH 3yWA OHLFOMAOH aHxaapax laapanaratan. YyHA:

[VHWI cynanraar baraHat, Hanyy epemaneriiiH Tycnamxkranraap ryuusTrXmmr
3PM3N33X.

OpemManernnH axnaap ereplnvinH OYCUIH 3y3aaHbIr TOFTOOX, 6replwceH ba
ereplwnng epTCeH X3CTYYAWNT Anrax, Tycas Hb COPbLJIOX.

Fafapryyn aH LaBblH Cyaanraa XMix, rapan yycnasp Hb anrax. Hark tanban (1
M2), 10 M2

Tanbang (TanbarH L3B3PM3M3 XWMMXK) XIMXKMAT XWX, aH LABblH 3yparnanbir
MaclTabnaH 3ypX OapuMTXyynax, aH UaBbIr CUCTEMTIM ANrax Ayraapnaaf
T3AMPUAH BanpnanbiH 3NEMEHTUIAT X3MXKUX TIMAIMMAX. X3P3B HIMK Tanbawp,
HOOI0X TEKTOHWK aH LaBblH TOO 3 XypT3N OarBan eHrenreeHnin 3opuynantaap
Cyanaxbir caHan 0orox 3H3 YArN3M33p M3PI3LWCIH CyANaay ypbX axunnyynax.

XanryynbiH Wyram A33p awunrt ManTManbiH OUeTUnH BypaH 3y3aaHa Unpyyasx
3YCNT XMUMX X3MXI3HL, LLOOHOT XOOPOHZbIH 3aW, TYYHWUW HanyyrvnuH eHuer,
YUTN3NWIAT COHIOHO.

MOHron opHbl KapboHaT YynyyNrvinH TapXanTbir XYCHIMT 6.4-T y3yymns3.
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1.7. OXY-n onbopnox Oanraa kapOoHaT TyyXWn 3AUNH AEPSBHUM TYPBbIT
Gapwnrag, AepeBHWA HIrvMr bycapa canbapyynas awwurnax OanHa.

Bapunrag kapboHaT Yynyynruir ron Tenes OApPUNrbiH Yyayy, LEMEHT, LLOXOWH
yvnagapnang, oycan canbapT ronayy Metannypriag, Oaraap Xvmu, caxap, WwWun da
Lienniono3-UaacHbl ymnasap, XAA-I xaparnax OavHa.

Ax ymnoeap 6a XAA-p x3parnak Oanraa kapboHaT 4ynyynriH YaHapbiH
ron lWaapanara Hb WMX3HXA33 XUMWWH Havpnaraap, MeH bararylm X3mx33rasp
DU3MK-MEXaHUKUIH LMHX YaHap, TyyHWM JoTop 6aT Gex YaHap 6a XyBaarambiH
X3MX33r33p (aH LaB) TOAOPXOMNONAOHO .

OpYMH yer UpraHWi OONoOH YMNABIPUMH Dapunira, rmapoTeXHUKMIH Ba 3aMblH
Banryynamxug noptnaHg LEeMeHT YHACSH MaTepvan Oongor. SHaXyy rvMapaBank
Gapbuanzayynary Hb ycaHg 6a araapt xatyypaar. LoxonH yynyy (6anranviiH woxow)
0a WaBpbIH XONUMIVIH TyyxuiA 34 omrponuooroop 1500°C TemnepaTypT WaTax,
XavnMarkuxaaa HapumH HyHTar Hargammr yyeragar. KapboHat Oa wasapnar xacar
TOXMPOMXTOW XapbLiaaraap OpCOH “HaTypanb” Meprefmur X3parisx TOXMONLoNa
WWXT-I WaBap XONux laapanararyi bampar. Tyyxui 3OMAH Xonumor rongyy 2
OypaBapTan (KomnoHeHTTOM) OavHa. Har OypaBapT aryynarmax 3eBLUeepernex
XOPTOM XOMbLbIH X3MX33 Heree OypaB3p Hynyynart barraa XaMX33H33C xamMaapHa.
LLeMEHTUIH TYYXWI 3AMNH XOPTOM XOMbL, Hb MarHWUMH OKCU/WUC3N, WYATYYA, XYX3p,
tocdop, TMTaH GonHo. Xyypal apraap LUEeMeHT YNABIPN3X3A XMOpblH aryynra
(0.015 %-1ac vxryi) ron yypar rynusTraH3. LieMeHTUH Tyyxuin 3434 OatnaracaH
CTaHmapT 6anaarryr. Ofoo yen NopTnaHA LEMEHTUH KITMHKEPUIAH YANABIPASNNIAH
MaTepuanbiH TYYXMIA 3AMWH YHOCH Tepeng, YUnumnx Oavraa TEXHUKMMH HexXLen
Hb TYYXWUW 3OMMH XUMWWH Havpnaraj TaBWUrhax Aapaax Waapanara Oyn. YyHa:
KapOoHaT BypaB3pT WoxowH Yynyyn CaO 45 %-uac bararyi, “HaTypanb” Meprenbp
40-45 %, | 6ynruiH wasapnar komnoHeHTod CaO 15%-mac uxryn, Il Gyarnnt
LiaBapnar KoMnoHeHToa 15-44% CaO Oawixbir 3eBLISOPaOT.

KapOoHaT KOMMOHEHT axb XOPTOW UCIYYANIAH X3IMX33 Aapaax yTraac (%) nxryw
banx écron. YyHp: Mg0-4.0, SO,-1.3, KO+Na,0 1.0, P,0.-0.4. Tyyxuin 3amiH
XONbLOL OPCOH WMCAMWH aryynra XaHanTblH WUTMALYYPUAH xaMx33HL 0.88-0.92
Ganx Waapanara xaHrax 6a uaxuypbiH Moaynb 1.90-2.60, waspbiH Moaynb 0.90-
1.60 GarHa. Tyyxum 34MIAH XOMbLbIH TOOLOOHB! MAaPaMETPUIT rapraH aBaxbiH Tyng
XOHreH LiaraaHbl 6a TemMep aryyncaH HIM3INTUIAT XOMbX erHe (OoKCuUT, TeMpPUIH
XYO3P, NMVPUTVUWH LUaTaanra /waap, OXOpNor/ eHreT Lasap, NUALWKHIMIAH YHC MX
M3T).

LlemeHTUAH GonoH Oycap 3opuMynantbiH OPAbIH LIOXOMH Yynyynd Tycag Hb
TEXHUKUH HexLen OONoBCpyyHa.

LlemeHT rapraH aBaxag TOXMPCOH YyAyynarviMH XUMWWH Havpnara TOrTBOPTOM,
H3M TOPNUIAH XKMKUT MOXNerT CTPYKTypTar BanHa. KanbumTbiH YynyyarniH Gu3ank-
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MEXaHUKNH WWHX YaHapaap TyYHUI YaHapbIr yHINaarryv 6onosy 6aT Oex baratam
(10-20 MMa) uynyynar 6anHa. LLIOXOMH YynyyHbl 36BLIEEPEIASX XIMXKIIHWUN YNIAT
5 %, "Hatypanb” meprenuiiHx 10 % xyptan OavHa. LlemeHtunr xyypan apraap
YVNABIPMIX3A, YNWTNSM UXTII Loxomnr (men) xaparnagarryv. Llaraad 6onoH eHret
LleMeHT rapraH aBaxag, LWOXOWH yynyyn (Men) Temep, MapraHelblH Oyaard UcimiH
X3MX33r HIM3NT Bananaap xs3raapnaxblH 33paru33 XPOMbIH OKCULA/MC3N OPOXbIr
XOPUIIOZOT.

YycMman, OeToH, Grok 6a cMAKKaT TOOCro XMnx BAPUATbIH WOXON YANABIPAIXI
WOXOMH Yynyy, LWOXOW, OONOMWUT Oa xaasa Meprenunr xaparnaH3. KapOoHaTt
YyNYYArMAT yypxalH 0a 3pranTaT 3yyXaHd HYYPCXYYNUAH XUAT OYp3H yypLUTan Hb
1000-1200° C TemnepaTypT LUaTaax 3amaap WOXOWT rapraH aBfar.

“BapunrelH GONOH TEXHONOTWMH LIOXOW YMAAB3PAIX3L 30pWyNCaH LLIOXOWH
qynyy”  (TexHukuaH Hexuen) MNS 963-91 craHgaptaap XaHargaHa. DHIXYy
CTaHpapTaap WOXow rapraH aBax kKapboHar Tyyxum 34 CaCO,, MgCO, ba wasapnar
XOMbUbIH aryynraap 7 aHrg xyBaaraaHa (XycHarT 6.5).

LLioxon ynnaBapnax KapboHaT YynyynrunH aHrunan

XYCH3IT 6.5
Aryynra, % LLIoxonH 4ynyynruiaH aHrunan
A b B r a E X
CaCo, bararyn 92 | 8 | 77 72 52 | 47 | 72
MgCO, unxryn 5 6 20 | 20 | 45 | 45 8
LLasapnar xonbl, (SiO,+Al,0,+Fe,0,) uxryi 3 3 3 8 3 8 20

KapboHat yynyynar Hb MNS 963-91-uiH waapanaraap 6at 6ex YaHapaapaa
(MMMa) xatyy (60-aac vx), ayHa 33par (30-60), 3eeneH (10-30) 6a Mall 3eeneH
(10-aac bara) rax xyBaarfaHa. LLIoxon G3NTr3X XaMrMH TOXMPOMKTOWN TYYXWIA 34
Hb MgCO, 6a yn yycax ynasumiH xonbl, Malw baratai L3B3p LIOXOWH Hynyy ba
GavranunH woxomn 6onHo. bat Gexeepes xaMrH ToxMpomkTon Hb 10-40 MTla
WaxanTbiH 6aT 6exTan Yyynyynar 6arHa. LLloxon Hb “bapunreiH GONOH TEXHONOTMIH
X3p3ru3HUA  Wwoxon” (TexHWKmiAH Wwaapanara) MNS 347: 2002 ctaHmapTbiH
WaapanarbiH 339P3r XaHracaH Woxon 6anHa (XycH3rT 6.6).

MgO 185 %-uac Gararym aryynratan [LOSOMUTBIF MarHWMH Xonoory
YWANAB3PN3X3A awmrnagar. SHaxyy gonomuteir 700° C TemnepaTypT aTaaraas
OyTnax HyHTarnacHbl Aapaa XMnopT MarHWMH yycMang Cowx rapraH aBcaH
xonbor4yoop GapwnrbiH Tepen BypunH 3A3AXYYH XMNX3A, alinrnaHa.

Xap MeTannyprmH yWNAB3IPT LUOXOWMH 4Yynyy 6a AONOMUTHLIN allMriajar.
LLloxonH 4ynyy GOMOH TyYH33C rapraH aBCaH LUOXOWT LUMP3M, raH, TeMepT Xannw
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rapraH aBax, YMPDKMIACOH Wnak (uaxwyp 6a wasap), TYNWHWA YHC Oa XyapuiH
XOpTOM X0MnbUbIr (pocdop Oa xyxap) 3armnyynaxan HIM3IMTIIP XIPIFN3LT.

JloMeHHbI YNABIPN3NA WOXOWH Yynyy, LONOMWTYNArACaH LWOXOWH 4ynyy Oa
JLONIOMUTBIT, TOMBPT Xannw 6a raH Xannyynaxag WOXoMH Yynyy 6a Woxounr TyC TyC
X3P3rN3H3. banranuiH LWOXoM Hb XaHranTTam XaMX33HUA 0aT 0ex YaHaprym, Ynmnr
VX33p aryynpar Tyl XOBPOOp 36BX6H raH ypcrax (nTen) axung xaparnagar 6anHa.
FaQHMMH MApPTUHbI YWNAB3PA3N Hb FaHTUMH KOHBEPTEP 3YYXHbl YANABIPASNMMNH
AamMxnaraap Conurpox OywTad xonbooToMroop xonbl, Garatan KOHBEpPTEPUIAH
LIOXOW rapraH aBaxaf, TOXMPOX LOXOMH YyNyyHbl X3P3rud3 HIMIrAX OarHa.

BapunrbiH 60M0H TEXHONOMMNH X3P3rLU33HUN LUOXONH TEXHUKUMIH
waapgnara (MNS-347-2002)
XYCH3IT 6.6

YHTpaaryn

MarHuiin 6a | YHTap caH
LONOMUTNNH

| I I \Y | I Il I Il

n/n Y3yynanTyYAUNH H3p KanbummnH

Npaexut Ca0+MgO-uniH

v 90 | 80 | 70 | 60 | 85 | 75 | 65 | 67 | 60
X3aMX33,%-mac Gararyin
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HaM3NTUIMH WOXoMH Yynyyr ByTnax Oaskyynax 3amaap KapOoHaT TyyXui 3433C
rapraH aBgar. XUMUAH Harpnara, WpXruiaH OyTUI3C Hb LWANTraanx TyYHUAT Mapk,
COOPTOZ, XyBaaHa.

BYT33rA3XYYHUM  HIM3AT LUOXOMH YyNyyHbl 4Y4aHapT TaBWX LWaapafara Hb
Xuw3n63n OXY-g .OCT 13-63-80 (momeH 3yyxaHp xannyynax) 6a OCT 14-64-80
(raH xawnyynax) r3caH H3MHT Xy4WHTY OONCOH CTaHaapTad TyAryypnaH rapracaH
TEXHUKUIH HOXLTYYA33P TOLOPXOMIOrAOHO.

OH3 TeXHUKUMH Hexuen 6a waapanaraap TyYXWW SOUAH XUMWUAH Hanpnarsir
MgO (3-10 %-mac uxryn), yn yycax ynaau (2-4 %-uac nxryn) baratan, CaO+MgO
(Mapkaacaa wwantraamk 50.5-54.0 %-unac Gararyin) GalHa rX xs3raapnax erceH
Oavpar. nyy eHpep Laapanarbir SMeKTPOH raH Xawnyynant, TeMepT XanmnwunimiH
YANABIPMANA TaBUrAaHa. DHL YYHI3C ragHa ocdop, XyXpuur xsa3raapnragar.
darap3ac byp xatyy waapgnarbir TY 14-15-60-78-biH TEXHUKUH HeXLeneep
KOHBEPTEPUINH LOXOWN YNLABIPIIXIL XIPIMN3X LWOXOWH YyNyyHbI XUMUNH Hanpnaras
TaBbfar. XeHreH LaraaHbl UC3M , LEMEHT, LIOXOM Oa Xap MeTannypriH HIM3IT
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ynaBapnaasr MyKaneBMWH LWOXOWH YynyyHbl opaod TY 57-43-060-00196368-
97—bl TEXHVKWMMH HOXLOAWINH Aaryy H3M3MTI3P X3P3rNaX LUOXOWH YyNyYyHbl XMMUIH
Havpnara Hb | cooprog Ca0+MgO 52 %-uac bararyn, MgO-8 %-wvac vxryn, SiO,-
2 %-wac uxryw, Il cooptrop Ca0+MgO 50 %-wmac bararyn, MgO- 10 %-unac mxrym,
SI0,-4 %-vac uxryn barxaap Tycrax erys.

H3M3AT WOXOMH YynyyHbl FON Y3YYA3AT Hb XUMUH Hanpnaraac ragHa LWMpXrumH
OYPINI3XYYH, LWaxanTblH OaT 06X, H3r TEPAVIH XUra WNPX3rTan Oanx sBaan oM.
H3MINTUIMH WOXOWH Yynyya XWXUr MexNertai, Hyx cyB OaraTai, xapbUaHrym
XaTyynar eHaepTar 0ex OaT LIOXOWH Yynyy XaMruiH TOXMPOMXKTON banpar.

MeTannyprug OONOMWTHIN Tang T3CB3PT3M MaTepuan (Tyyxwuin 6a waTtaacaH
Gananaap) 6a HIM3NTI3P TYC TYC X3PIMNH3.

TYYXW LONOMMTBIF YHAC3H MapTeH 3yyx 0a KOHBEPTEPUIAT LISH3M3X MaTepuan
GonroH x3parnaH3. LLaTtaax MeTannyprumH  [ONOMWT  3CB3N  METannyprumH
LONOMWTBIH HyHTar rapraH aBax 0a TyyHMWT LONOMWTHIH [aBupxan Oa rang
T3CB3PTM  JONOMUTBIH - [1aBMPXal-MarHe3UTUnr  O3NTIEX34 X3parnagar.  Yyrasp
rang T3CB3PTIN Aartapllyynax mMacc, Toocro, ONoK M3T Tycran 30puynantbiH rang
T3CBIPTAN SA3NXYYH XMUNLST.

Fanm T3CBIPTAA  MaTepuan 0a HIMIAT YWNABIPM3A3T AONOMUTBIH  YHACH
Y3YYI3NT Hb TYYHWUM XUMUMH Hampnara 6ampar 4 CTpykTyp, HIr TepnuinH Ganpan
6a ponomuTtbiH 6aT Bex LMHX YaHapbir Hb Y aHxaapax ecton. KoHBepTepuuH
LONOMWTBIH [laBvpxart 0a rang TICB3PM3r AONOMMWTBIH [aBMPXal-MarHe3wTbIH
LONOMUTOL, TaBurhax wWaapanara Hb TY-14-8-232-77 TeXHUKWUWH HexLeneep
XgHargaHa. MapTeH 3yyxbir U3H3M3X Oa LwaTaax, OOCro eHAepnexen X3pariax
TYYXMA  AONOMUTBIH YaHApT TaBUrAax TexHUKMMH waapgnara OCT 14-84-82-
T aryynargaHa. HamsntvnMH AONOMUTBIH YaHapbiH Waapgnara TY 14-16-28-89,
MEeTanyprumnH WaTtaacaH AONOMUTUNHX YaHapbiH Waapanara OCT 14-85-82 racaH
TEXHUKUIH HOXLBNYYOI3P TYC TyC TOAOPXOMNOrACOH Oanaar.

MeTannyprug, Xaparfiax AONOMUTBIM LiaTaaxafd Tyr3Man UCYYAUAH MacCblH
xyBb MgO 16-19 %-unac bararyn, SiO, 3-5 %-nac vxryn, R0, 3-4 %-eunac vxryu
BarHa. Xy4mnTeperymnH KOHBepTep 3yyxHbl (yTepoBKa/AOTOPNOrOOHA, X3P3raxX
ranf, T3CBIPTAV OYTIIFAdXYYH raprax aBaxag AONOMWTbIH Havpnara faxe MgO19
%-uac bararyn, Ca0 33%-wnac uxryn, SIO, 1% xyptan, R0, 2%-vac vxryn bawx
Waapanaratait. [JonomMutsir H3mant3p x3parisxag MgO 17-19 %, SiO, 6%-uac
UXTYW, R,0,+Mn0O 5 9-aac UXTy/ DanX TEXHUKMIH HEXUONWIAT WaapaaHa.

OHreT MeTannyprug TEXHONOTUMAH TyYXUM 34 0a HIM3IATI3P LOXOWH 4ynyy,
LIOXOMI X3P3rN3H3.

HedenuH tomyy BOKCUTOOC XarnMarxyynax apraap rvHO3eM /XeHreH LiaraaHbi

vean yunasapax yed xyasp asx ALO,, SiO, 6a R,0,—blH xumuiH xonboor canrax,

YAIMaap YYCC3H XOHTeH LaraaHT yycMarnbir KapOoHxyynaxag WoxonH 4ynyy 6a
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DanranuiH  LWoXoWr X3parnaHa. Tepneec (4 Tepen Oyi) LWantraanx LUOXOWH
4ynyyHbl Tyyxu 3034 Ca0 52-53 %-uac bararyin, MgO 1.0-1.5 %-wnac nxryn, Si0,
2.0-3.0 %-mac mxryn, Fe203 0.8-1.0 % (TY 5743-060-00196368-97 TeXHUKNWH
HeXxLen) DanxbIr LaapaaHa.

35C Xannyynax yMnaB3PT LWOXOWH YyNyyr HIM3ATI3P, XapyH WOXoUr dhnoTauma
X3P3rN3X WOXOMH Cyy rapraH aBax TYYXWI 3[433p X3P3rN3H3. 33CMNH YANAB3PNANG
X3P3MN3X LWOXOMH YyNyyHbl XUMUAH Havpnarbir TY 48-7-2-77 TEXHUKUH HexXLeng,
Tepneec Hb Wwantraamk CaO 48-55 % GalHa rax 3aax33.

LLloxomH Yynyy 6a WOXOWT 6HreT MeTanbiH YANABIPT anT, MOHMMIT LMaHXyyNaH
Anrax, WCNACH HUKENWIAH, Xap Tyranra, cypbMa 0a uaraaH TyranraHbl Xyapumnr
Xamnyynaxaf TycC TyC alurnaHa.

OHAep YaHapblH, 6HAeP TemMnepaTypT T3CB3PT3M METaNNyyabIr rapraH aBaxaj
aHIXpYynardaap, Tepen OypUnNH xanw YUAABIPAIXSL XIP3rN343r MeTan KanbLblr
AynaaHbl apraap rapraH aBaxaf XVMUH L3B3P WOXOWH Yynyy WaapaaraaHa.

MeTann MarHuinH YMNaBIPAanA, AaBCTav HYYPbIH WOPBOrooc (yCHaac) LOXOWH
cyy ©3NTraxam LOXOMH Yynyyr X3parn3asr 6a TyYHWUIT alnrnax MarHuiaH WwynTuir
rapraH aBax 0a TyyHWAr ynancrax (xataax) MgO rapraH aBy xnopxyynax 0a
XapWH YCry/ XNOPT MarHUMr 30eKponn3os opyynHa.

OHreT MeTannyprg AONOMUTHIN ranf TSCBIPTIM MaTepman b6a dheppocnanummnH
apraap MarHWUMr aHrvixpyymk MeTan MarHWMr rapraH aBax Tyyxui 34 GonroH
alwwvrnagar.

XUMWAH YMNABIPT LOXOWH 4ynyy 0a OanranvinH U3POAMAT MX X3IMXK33r33p
X3parn3a3r. OnbopnocoH Tyyxun 3amnH 80 % XYPT3N XYBUMT TancraT, XyHCHWUN 6a
KayCTWK COOA, rapraH aBax YHACIH OyTaarasxyyH 00Nnox KanbLUMXyyncaH CoofblH
YANABIPNIN, X3P3rNH.

KanbupmxyyncaH coofbIH YWNABIPANL XYHCHNM OaBCHbI YYCMAIbIr HYYPCXYHIUAH
XV, aMMuVaKaap Oasxyynx, XNopT aMMOHUAH 6a HaTpUH BukapOoHaT rapraH
aBHa. HaTpuinH brkapboHaT fieneHp xaTaax KanbLyKyyncaH coof 0a HyypCxysnmnimH
XWWr anraHa. XnopT amMMOHWWM LIOXOWH Cyyr33p OonoBCpyynaH amMMUaKniiH
pereHepauy xvinx 6a ynaBIPANUNAH Xasraan Hb XNopT Kanbuy 6onHo. LLloxonH
qynyy 0a U3PAMWI LLaTaaH rapraH aBcaH HyYPCXYYIMMH XM Ba LLIOXOWT alumrnaH
LWOXOWH Cyyr yinag3pnaH3. LoxomH uynyy 0Oa wdpmda aryynargax kapOoHat
KanbLUWH X3aMx33 95-92 %-1ac Gararyin 6anx 6a (TY 6-28-21-04-85) TeXHUKMIAH
Hexueng CaO, MgO, SiO,, R,0,, S, P xamrviH Gara aryynra 6a waxanteiH 6at 6ex
YaHap Oa OyTnaracaH Lyn X3CTUAH X3MXK33r 3aax erys?.

Pe3nH, cynepcocdat, a3oTblH 0OOPA0O, KanbUWAH TMAPOOKCUA,  T.M-UNT
YVNABIPNIX3A X3P3rN3X KanbUMAH KapOua, XnopT Kanbuy, 6opaT KanbLm, XNopbIH
LOXOW, XMMWIMH 3amMaap TyHaCaH U3pA, TIMK3AMWH NpeumnuTaT rapraH a.ax
XVIMUIH YANABIPT WOXOMH Yynyyr 6ara XaMxX33ra3p alumrnagar.
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Kunw3n63n: KanbUMH Kapouamnr woxon 6a KOoKCbiH xomblbir 1900-1950° C
TEMNepaTypT xaunyynx rapraH asaxag CaO-rmnH aryynra xamruiH exzep, dycan
XONbll, Garatan WOXOMH Yynyyr x3parnax Oyioy Havpnarag Hb CaO -54.5 %-wvac
bararyn, MgO -0.8 %-uac uxryn, Si0,-1.0%-vac, ALO, -0.8 %-uac, S -0.08
%-uac, P -0.010 %-1nac vxryn GanxbIr WaapaaHa.

TaX33UMH NPELMnUTAT YNABIPNIX WOXOWH Yynyy AaXb Xap Tyranra, XyHU3M
Oa hTOpbIH aryynruir xs3raapnagar 0on XUMUAH TyHaMan U3PAWAH YANAB3PNANL
33C, MapraHeLpblH aryynrbir XaMmriH 0ara TyBLUMHL OavxbIr Waapaaar.

XAA-L, WOXOWMH Yynyy, LONOMWUT, XOBPOOP L3PA, MEPrenvir Xy4niiar Xepcumr
caapmanrkyynaxag, WOoXouH Yynyy 6a LIpAUNT MPPUIAH T2XI3B3P aMbTaH, LWYBYYHbI
3POCUAH TIXKIINUAH YANABIPANA TYC TYC X3P3rN3a3r.

XY4MAnar  xepcunr —caapmarkyynaxaf KapOoHaT — uynyyaruwr  HyHTarnax
Oyloy mavipreir OyTamk WWrWKMX 3aMaap rapraH aBCaH LUOXOWMH YymyyHbl (3CB3N
AONOMUTUIH) Typunbir Xxaparnagar. KapboHat vynyynriH 6at 6exeec Hb xaMaapy
rypunbir 4 anrug (FTOCT 14050-93), wupxruiiH OypanasxyyH33p Hb 3 Mapkad (A,
B, C) xyBaaaar. A MapKUIH rypUmbIr MacCbiH XyBb[, 313X YANMH X3MXK33r33p Hb
2 6ynarT aHrunHa. Kanbuy 6a MarHuiH KapboHaTbIH XaMriiiH Oara 3eBLUeeperaex
aryynra 1 6a 2-p aHruiH yynyynart 80 % -unac Oararyi, 3 0a 4-p aHrumHxag
(6aT Bex WwwuHx YaHap Hb 40 MMa-aac vx) 85 %-umac bararyn GarHa. TypunbiH
WMPX3rMiH ByTaL, Hb Mapk 0a aHrmap Togopxomnorgox 6onosy 1 mMM-33¢ Gara
WMPX3T AVWA3HX XYBUWT 333/K 3-5 MM-33C TOM X3MX33T3M X3CTUMH 33M13X XYBb
Gara Ganxbir anb 4 Tepen Oa aHrv WaaphaHa. Xatyynar UxTav Yynyyaruir uiyy
HAPUWH HYHTarNaxbir MeH Waapanarag Tycraxa?.

LLloxorH 6opa00HA OPOH HYTIMIH LLIOXOMH Yynyy, 0NOMMUT Oa Meprenb X3parnax
Gonox Oa TY 2189-326-00008064-99 TexHUKUH HexLeneep 30XMLyynaraaHa.
LLloxonH 4ynyy, fonoMuTbiH baT Bexeec xaMaapy bopmoor 3 aHrMa xyBaaHa (20
xyp1an, 20-40 6a 40-eec A33w MMMa). 2 6a 3-p aHrumH Yynyynart CaCO,+MgCO,
HUMNG3p 80 %-mac Gararym, umnr 15 %-Mac X3TPIXIYM, WMPXTUAH 30HXMNOX
X3MX33 3 MM-33C Dara Oarxbir WaapAaH 5 MM-33C TOM X3MX33T3W LUMPXTUAH
aryynrbir 5-10 %-map xs3raapnaHa. bopaooHA X3parnax U3pa, HYYPbiH LLIOXOW,
Meprefb, WOXOWH Tyd 33par GamranuiH KapOoHAT Yynyynart HyypCXyHYnamnH
KanbLy 0a HYYPCXYYIMMH MarHUnMH xamx33 50-85 % xsa3raapt Hanx ectou.

LLIOXOMH rypumbIr MPUAH T3X33B3P ambTaH, LWYBYYHbI T3X33/133p alwuMriax,
Barcapman TaX33MMAH SPACUNAH HIMINTIIP X3PIMN3H3. TypUnbIr aMbTaHA, TIKI3IN
DONroX X3P3rnacHdp apar fC, eHOAerHUM XanbC, 3B3P XOLWYy, CaBap, XyMCbir
BXKYYNIX3A YYPIr TYMUITMAIMTYN AyTarfantan Tantan. XapuH kapboHaT Tax33n
Hb aAMbTaH, LWYBYYHbl ©CONTUMAT O3MXMX, alWUr WUMUAT A33LWAYYALSM. DH3
30pUNrO0p MaarHu OaraTal WOXOMH Yynyy, U3PA, TSHMUCUIAH NaBavHUapbIr (oyH,
XsiCaa) LIOXOVH Oytoy L3PAUMH rypun, YpTaC 6a AyHMMMH ypMar Oagnaap man,
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ambTaH, WYBYYHbI T3X3314 X3P3rn3H3. Man, aMbTHbI T3X33/1, OarcapMan 133N
YWANABIPAIX LWOXOWH YynyyHbl rypung TaBux waapanara FOCT 26826-86, spacumH
TIX3MMMH LLIOXOMH Yynyy, NaBavHLAPT X3P3rN3X LUOXOWH YyMyyHbl Liaapanara
TY 21-PCOCP-839-82 TeXHUKUH HeXUBMYYA33p TyC TyC xaHargaHa. Kanbuut
pasamranncaH kapoorat dynyynart CaCO,+MgCO, Humnbsp 85-88 %-uac bararyn,
MgCO, Hb 3-5 %-uac vxryi barnsan 30xvHo. PTop, MbllbAK Oa xap Tyranra 33par
alNITyM Xomblbir (XOPTOM) XaTyy Xsi3raapnax, eHUerneceH MeTanmbiH X3Cryya
OYT33rm3XYYHA, Opyynaxbir xaTyy XxopurfioHo. LLnpxruiH Hampnara 6a 4nnrniH
X3MX33r canbapbiH CTaHAapT Oyloy TEXHUKUWH HeXLeneep MeH 30XMLyyncaH
Danpar.

LLnAHWIA ynaB3PA3AL roN Tenes AONOMWT, Bara XaMX33r3dp WOXOMH Yynyy,
FQHTUT, URPANAT X3parnaH3. LUMAHWM WnXTbIH Havpnarag AonomuTTon xamt MgO
6a CaO wWynTnar-wopooH NCnyyannr Hamax 6a CaO gyTtaraBan fOMOMMTOL, LOXOMH
YyNyyr HIM3NT33P OPYYSIHa.

MarHvnH MCAN Hb WWAHUA MexaHuK 6aT 0ex 4YaHap, XMMWWH TOrTBOPTOM
Gananbir A3LWAYymK, TYYHUM Tanckux YagBapbir Oyypyymk, TyHranamKuiTeir
HIM3rAYYNX, eprecentmnH KoIMMULMEHTLIr Daracrax, X3B3HA Opyynax VewnH
AXJIbIH Temnepatypbir Byypyynaar.

KanbUWAH MC3N Hb WMAHWMA dynaaH T3CBIpManT 6a XUMWUIH ypBan, erepLunng
TOrTBOPTOM OanANbIr HIMIrAYYNAST OONOBY WNAMIT HONeeT3l TancTxyynaar ceper
TanTan.

LLInNAHWIA ynaBIPA3NL XMMUH Hapnara Hb TOrTBOPTOM, XaMriH Gara xonbl
OPCOH, H3 TOPANMH L3B3P LUOXOMH 4ynyy Oa AONOMWTLIM X3p3rn3asr. AnaHrysa
WN3HA, Oyaar opyymk, HOrOOH, XYP3H, Lap Oa ynaaBTap Tysa ermaer TeMpunH
VCIAH aryynrbir XaTyy XsHax Waapanaratav damaar.

WnnHmn  kapboHat uynyynar TOCT 23672-79 “LUvnHAA  yMNABIPNINNIAH
aonomut” 6a FOCT 23671-79 “LUMNHMIA YUNABIPA3NNAH LUOXOWH YyNyyHbI X3MXA3C”
3C3H CTaHOAPTYyAaap XsAHaraaHa.

Honomuton, MgO-unH aryynra Mapkaacaa xamaapaag 18-19 %-wac Oararyw,
TempunH okcna 0.05-0.4 %-mac xaTpaxryv 0avBan 3oxvHo. LLoxonH vynyya CaO
51-54 %, xapuH Fe,0, 0.1-0.3 %-vac wxryn, xanmspxumH xamx3> 20-300 mm
Xsi3raapt OavHa.

LWnnHWA yMNAB3PN3NWIH, ANaHTyaa NOHX YWUNABIPNIX3L TeMpuiiH okcng 0.6-
0.8 % XypTan aryynratan WOXOMH Yynyy 6a AONOMWTBIN NPAKTUKT aluriajar.

WnaHmn uapamnH YaHap TY 5743-007-05346453-96 “banranvnH OyTtnax,
HYHTarnacaH U3PA" MCH TeXHUKUWH Hexueneep xsHargaHa. MKI, MDI, MMI
MapkuiaH wnn ynunasapnaxaa CaCo,+MgCO, Humnbsp 98 %, yyHasc MgCO,
2 %-vac vxryn, Fe,0, xombl, 0.1 %-Mac X3Tpaxryi aryynratan LOXOMH Yynyyr
X3P3rN3H3.
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Caxap yWMnaBapnaxafd LWOXOMH Yynyyr waTaax 3aMaap rapraH aBCaH LLIOXOW,
HYYPCXYHYAUAH XMW alumrnaHa. LLlataacaH LIOXOMHOOC LLIOXOWH Cyyr rapraH aBax
0a Tyyradp YMXPUMH MaHXUHIUAH LWYYCUIAT LWYYH YCaHL OPCOH XOmblUbIr (yyparT
X3Cryya, hocdopbiH Oa L@BENNAH XYUM M) L3B3PN3H3. YYHUIA [apaa Wnyyasn
YeneeT LIOXOWMr 3aulnyynax 30pWnroop CaTypaTop [axb LYYCWMMM HYYPCXY4IMUAH
XUArsp ynumnHa. Catypaumind yp ayHA Hapuiad wrpxarm CaCO,  HyHTar yycd
, WYYCOHA WO3BXWTM LWMHMX VAACIH OPraHWK OOAMCHIr ©6pTee  LMHM3H
TYHAOACOKYYHA. YUXPUAH MAHXMUHIVAH WYYCUIAT UAYY CalH LU3BIPLYYAIXMNH TyNL
TYYHWNT caTypauma faBTaH opyynHa.

LLloxoMH 4ynyy Aaxb XOPTOM XOMbL, Hb L@XWyp, rvnc 6a LIyNT, YUMKIICUIAH
MgCO, 6a R,O, bonox 6a woxounH 4ynyyHbl 6at Bex 10 MMa-aac bararyn barHa
(TY 10P® 1055-92 TexHukunH Hexuen). CaxapbiH YWANABIPMANL OanranvinH
LSPAVAT X3P3rN3a3rTym,

LLIOXOMH Yynyyr UX33X3H X3MXK33M33P IMMOHbI XY4UI YANABIPNIXIL X3PIMNIH?3.

CaxapblH 0a NUMOHBI XYYAUWH YANABIPASN, YNXPUAH MAHXMHTUAH LLIYYCUAT
LSB3PM3X 33P3T XYHCHWWA YANAB3PASAL X3P3rN3X LUOXOWH YyNyyHA 3pyyn axym-
uauparviH  wukxmunraar (MNS 5046-2001 ctaHaapTbiH LaapAanara XaHracaH)
33aBan XMANTICH OarHa.

Llennionos-yaacHsl ax yWUAAB3PT, YYHIIC LUENNON03 YWUAABIPASX3L LWOXOMH
qynyy Oa LaTaacaH LOXOWT, rMAPONM3bIH NPOLECCOA LaaCHbl AYYPrary33p WOXOMH
qynyy 6a wpannr Tyc Tyc awmrnaaar. LLloxonH yynyyr uennionosbir uarpyynaxas
X3p3rn3a3r. Xymnaar U4aac, KapToH Laac YNABIPAXA WYATUAT WOXONH Cyyrasp
OpRyy/mK  X3p3rn3aar.  Llennonos-uaacHbl YMNABIPAMUMAH  LWOXOMH 4vynyy 6a
U3POMWH YaHapT TaBMX LWaapanara YWnABIPAAMMH TEXHONOMMOC XaMaapy eep
eep Oampar. LyypraryniH U3pAsHA Xyx3p, docdop, yn yycax yamdL, Hb MexaHuK
Xonbl, 0onox Oa uaraaH eHre, HyHTar bamaan ron yyparman. LlaacHbl ynagapnang
almrnax Tepesn Hb 3NeKTpofbiH WpAnH (A Mapk) FTOCT 4415-75-biH, DasxyyncaH
Ganranumt uapa FOCT 12085-88, xuMuiH TyHaman uapa FOCT 8253-79 waapanara
XaHracaH GarBan 30XMHO.

Pe3uH, TexHuK, kabenb, nak dbypar 6a nonumepunH ymunaeapnang FOCT 17498-
72 6a FOCT 12085-88-0[ TOXMPCOH L3PAMMT AyYPrary3sp alumrnaHa. IH3 canbapt
©ONOH TYYHUM3H roo CaixHbl Oyaar (KOCMETUK), 3MHIN3T Oa 3NeKTPOHbI YINABIPIANA
BanranuH L3PAUMT XMMUAH 3aMaap TyHaXx YYCCIH L3PA33P OPMyyiaH X3parnax
GanHa. LUoxoMH cyyr HyypcTeperynmH AaBxap MCNa3p KapOoHXyynax 3amaap
U3PpAMWT TyHraaHa. Tapxyy wpamnH YaHapblr TOCT 8253-79-mnH Wwaapanaraap
TOAOPXOWNHO. [yyprary yWnAB3PA3X3L HAPUMH HYHTarnacaH LWOXOWH Yynyyr
awwurnara. Jlak, OyarMnH uanupyynarduiH Ayyprary TyYXUi 3433p WOXOMH Yynyy
Ga wpamnr awwrnax 6a, KanbUWTbIH eHAep aryynra, 6ara XaMX33HWUW YA yycax
ynasL, bapar OypaH X3MX33r33p MapraHel, 33C, LUYAT Havprnarag Hb OPOOryw
Banxbir WaapaaHa.
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LI3pa Hb pe3viHWI YNABIPT, XMAM3A CaBXW, YC HIBTIPLASIMYN KNeeHKM, Xynaaac
XUWX3L XaMIUAH ePreH X3parnaramar.

OPOCVMMH XeBeH rapraH aBaxaj LWOXOWH 4Yynyy, U3pA, Meprefib, AONOMWTHIF
X3parnax OonHo. [onoMUT Hb  AnaHrysa luaBapnar  xonbuTom 0on  mayy
30XMMXKTOM.  LLMXT  MX3BUYI3H  KapboHaT 4ynyynar 0a LWaBpblH  XOMbLOOC
TOITCOH 2 OypABIPT OalHa. XonblUblH HavpRarbiH  XY4YWUAN3MMAH  MOZYAb:
(SI0,+AL0,):(Ca0+Mg0)=1-2.5; Fe,0, 5 %-unac nxryi, xyx3p 1.0 %-nac uxryu,
Xannu MyyTam wwrrr? (3nc, uaxuyp) 5 %-umac uxrym banHa.

KapboHaT 4ynyynrumr LWoxomH Yynyy 6a U3pAMAT ra3pblH TOCHbI YANABIPISNA
epPeMANerH yraanrbiH LUMHMHUAT  XYHAPYYN3X, LIPOMAT LIABPbIr X3C3r4aH
Opyynax 30puAroop; A0NOMUTLIH Fypun Oyioy WaTaacaH AONOMUTHIT LKA, HUKENb,
Xypan, 33¢ ba Oycag MaTepuanbir Hrenex 30punroop; UIPLUIT LaxmnraaH HyMbiH
rarHyypT 3neKTpoabir Oypaxag X3parnax; LOMOMUTLIM LUMA-WAA3aHIUAH YIABIPT
naanaH rapraH aBax LWWXTUAH OypanasXyyHL Opyynax, UaxunraaH KepamuKumH
YWNOBIPT M30NATOPBIr OYPX3X MaanaH XWWX34; XyBaHUAp 34N3MYYA, rarHyypbiH
MaTepuran 031A3X34 raHTUIMIAT X3P3rnax 33parT Oycad Ynrnanasp awmrnax 0anHa.

Xoép. XanryynbiH 30punroop opAabir reosIorinH TOrTLbIH HUANM3A
Ganpgnaap Oynarnsx Hb

2.1. MoHron YncelH Yyn yypxawH canabiH 2015 onbl 09 ayrasp capbiH 11-
HUM eppunH 203 Ayraap Tyllaanaap OatancaH “AwWrt manTManbiH Oasnar,
OPAbIH HEBLWH aHMMAMbIH 3aaBap”-bir GapuUMTNaH OpAbIH TeONOTMMH TOTTLbIH
OHLLIOT, XYAPWUIH OVMETUIH YHOCIH Y3YYmanTyyaminH (aryynra, 3y3aaH r.m) XyBbCaH
©OPUNeNTUNH 33p3r, OPAbIH X3MX33, 3OMWH 3aCTVWH Y3YYI3ATUAT XapransaH
kapboHaT YynyynrvnH - opg, TyyHuA xacrvar |, 11, I, IV BynrvinH anb HarHA
aHIMIHa.

2.2. 1 6ynrvnH opd. AWKIT ManTManbiH OMeT Hb 3BAP3NA 0pooryn Oytoy cynasTap
3BI3PC3H, SHTUIAH TEONOrMH TOrTOLTOW, AaBxapra, AaBxapra MasrviH Oa uyn
X3BT3LL YYCr3C3H TOTTBOPTOW 3y3aaHTaw, XU, YaHapTalr kKapboHaT YynyynrunH opa
opHo. KapboHaT YynyynrniH Heel, Hb Mall TOMOOC TOM X3MX33T31 GanHa. Wnm
0pA, TYYHWIA X3CTUAH HeeLmir 6aTTan (A) XypTan 33p3rn3n33p TOrTOOHO.

Tom, MawWw ToM xamx3a3Hun opfogd OXY-biH Bonrorpag MyxunH CebpskoBbIH
WpaniH oph, KpacHoAapblH xA3raapbiH HOBOPOCCUMWCKUIAH  Meprenb, [lepM
MY>XWAH YaHbBUYCKMIH WOXOMH Yynyy, Xoua OCetnH BOCHMHCKMWH O0NOMUT,
XabapoBCKMMH Xs3raapblH HUNAHCKMAH LWOXOWH YynyyHbl 0opA, MOHron yncbiH
BURYYTUIH WOXOWH YynyyHbl OPA, OPHO.

2.3. Il bynrvnH opg. AWWIT ManTManbiH OMETWH 3y3aaH, A0TOOn TOrTOL,
YaHapblH XyBb[] ©6PYNENTT3N, 3BAP3N OPTCOH, YHACIH alUMIT OYPABIPUAH TapXanT
Hb XWUra OyC, HUWAM3A reonorMiiH TOrTOLTOWM, 3CBIM SHIUMH TOrToUTOM OONOBY



ALNrT ManTManbiH 6asnar, OPAblH HEBUWIH aHMUAbIT
KapéoHaT YynyynroiH opAo4 Xaparnax apradyniiCaH 3eB1eM>X

onbopnox HexLen TeBert K opayyabir XaMaapyynHa. KapOoHaT uynyynris
HEBLMIAH X3MX33 [yHA 33p3r OaviHa. OpabiH Heeuwnr Gomuton (B) xypTan
33P3rN3133p TOrTOOHO.

AyHa 33prunH Heeutn opaod OXY-biH PasaHb MyxunH KymOBOropckuiiH
WOXOMH 4ynyy, JIeHMHrpaL MyXWH 3apy4eBbeBCKMMH AONOMUT, benoropoack
MY>XWIH JToroBCKMH opg, MoHron yncelH CeraexvinH WoxonH YynyyHbl OpAa OpHO.

2.4. Il bynart. AWWrT ManTManbiH OVEeTUMH 3y3aaH, [0TOOL TOrTOL, OrloM
©6pYNeNTTaN, 3BAP3NA OPCOH, YaHapblH XYBb[ 66PHNeNTTaN, YHOCIH aluMrTau
OYP3aNOdXYYHAN TapxanT TyWAbIH XWrg Oyc, Maw HUMAMAA TOrTOUTOM OpmabIr
3H3 OYN3rT xamaapyynHa. OpablH Heeunnr Goawton (B) GonoH Gonomxron (C)
33P3rN3/133p TOrTOOHO.

SH3 BynrmnH Tom opaof OXY-biH CBepANOBCK MYXUH KyHapbIH LWOXOWH Yynyy,
BrnagnMmp My>XuH XpanoBUUWAH LWOXONH 4ynyy, JInneuk MyxumnH [aHKOBbIH
L0NOMUT, JIeHVHrpag MyXMNH TKaNeBUMH HIMINTUMH LWOXOMH Yynyy, MaragaH
MY>XWIH TackaHO-BCTpeyeHCKMIH LWOXOVIH YynyyHbl OPL,; LYHA, XUXKMT X3IMXK33HUM
0paoAa YNbsHOBCK MyxMnH LLnnosbiH U3pa, CBEpPANOBCK MyXUH TabopCKMiH
faonomut, benoropog My>XunH E3godeHckmMnH wuapammnt opa, Moxron ynceiH XeTen,
HapxaH, LLaHoxyaarumH LWOXOWH YyNyyHbl OPAYYA TyC TYC XaMaaparfaHa.

2.5. IV Oynart awmrt MantManbiH OVMEeTUAH 3y3aaH, AOTOOL TOrTOL, YaHapbiH
XyBbZ, Mall OrLUOM ©epynentTan, 3BAP3INL XY4TaM OPCOH, YHACOH aWurTam
OYPINAIXYYHAM TapxanT Xurg, Oyc, Mall HWWAM3M reonoruinH TOrToUToM OpmbIr
xamaapyynHa. OpfblH Heeuunr 6onomxTon (C) 33p3rianasp TOrTOOHO.

IH3 OyNrmiH fyHa 6a xuxur opaon OXY -biH JleHMHrpag MykuniitH CnaHUeBCKUIAH
LOXOMH 4ynyy, KpaCcHOSPCKUH XA3raapblH BepxoTypoBbIiH LOMOMUT, TpUMOpUnH
xfi3raapblH - MOHOMAaxOBbIH  LLUOXOWH — 4ynyy, HOBOropop MyXunH YrnoBblH
LIOXOWH Yynyy, balukoptocTaHbl AnbMyXaMeTUMH LLIOXOWH YyNyyHbl OpA TyC TyC
XamaapargaHa.

2.6. KapboHart yynyynruin IV 6ynruinH opa Gapar npaktvk a4 xonborgonrym
Banpar. 384 KapOOHAT TYYXMI SAMIAH X3P3rL33 Ux Dereep, oHL, Yyxan WaapanaraTam
TOXMONZONA, TyC OYNrMAH OpAbIr YANABIPNNNIAH 30pUynanTaap xs3raapnaraman
X3MX33r33p 0a Typ 3yyp, OOrMHO XyrauaaHa OPOH HYTIUIH YaHapTanraap awmnriax
Bonox oM.

2.7. KapboHaT u4ynyynriH opabiH (X3CTUIAH) reonoruiH TOrToL, aluurT
ManTMasblH 4YaHap 0a HeeumiH uxaHX Hb (70 %-wac Gararyi) xamaaparmax
Darraa xaCr’p opAblH HAMNIM3N OaMANbIH 33P3rN3NNAT TOAOPXONIHO.
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F'ypas. OpAbiH reonoruitH TOrToL, 3pA3CNar Gypana3XyyHun cypanraa

3.1, Xanryyn xumrgsx Oy opf Hb reonorniH TorTol, 6a awurm ManTMarbiH
TapXanTblH X3MX33HA33 ToxmpcoH 1:1 000-1:10 000 macwTtabtam Ganmp 3yWH
(TOMO) 3yprH cyypbTain OalrHa. banp 3yMH 3ypriH Cyypb [433p XanryynbiH Oa
alWnrnanTbiH yeuH Oyx ManTant (LOOHOr, CyBar, wyymyy, Wwypd, WTONbHS, Wn
yypxaw 6a Oycan), reody3nKNAH XaMXKUATUIH Lyramyyasir 6araxuT XaMXunTasp
XonoonT Xumx GanpnyyncaH Ganx; COpbLOACOH, DapUMTXYYNCaH UA3PLUMIAT 4 MeH
TAMI3MNSCH OanHa. Mn yypxanr (kapbep) MapKLLenaepuiiH 3yparnasnbiH ereraneep
3ypHa. MapkwengepuiiH nnad 1:200 — 1:10 00 MacwTabTam 30Xm1oracoH HanHa.

3.2. OppblH reonorvH  TOrTubIr  HapuvednaH cyanax, 1:1000-1:10 000
MacliTabTay reonorn-nuTonoruinH 3ypar (opfblH FeONOrMMH TOTTUbIH HUAIMAN
Gangan 0a XaMX33H33C Xamaapy), HAPUMBYMNICAH reonorniH 3YCINT3A, TyCraHa.
[Llaapanarata TOXMONAONL 3 X3MX33CT Onok 3areapbir GanryynaH reonoru-
NIMTONOTUIAH 3ypar, 3ycanT 0a HesUminH A3BCrap 3yprinr 1:1000-aac Tom MacluTabTan
30XMOX OONHO.

FeonornnH 3ypar, 3ycanT 6a nnaH A33p awurT ManTManblH OMETUIAH Xun,
TacpanTaT 3BAPINMNT 3ypHa. YYHUIA Tynga BGanranvinH rapw, LOOHOr 6a XanryynbiH
OONOH aWMrNanNTbiH ManTanTaac aBcaH COPbLUMONTbIH yp AYH, reodU3nKUIH
CyhanraaHbl ereranyya OonoH xonborgox Oycap Oyx matepuanbir almrnaca
BanHa.

OpL [33p XWMC3H reonorviH 0a reodusuKMWH CydanraaHbl MaTepuanyyan
Hb OpfblH X3n03p, X3MX33, OanplUnbiH Hexuen, [notoon OyTal, OveTUnH
ayyccaH (wyBTapcaH) Gainpan, aH LaBLWWM, KAPCTXKUAT (XOHOWUAXWNT), daluiiH
e6pUNeNTUMH 33p3r Ba aLWMIT MaNTManbiH OUETUIAH TEKTOHWK 3BAPIAVNH Tanaapx
TOAOPXOW TOCOBNNUAT OrceH OaWxblH [33p T3AM3P V3YYI3ATYYA Hb aryynary
YyNyyAruAH AUTONOrn-neTporpadbiH MK Oypasn, aTvpaart CTpykTyp 6a TEKTOHMKUIAH
3BAPINTIV XaHranTTak X3MX33r33p, 3aWfWry XapunuaH yanacaH Oavx €cTon.
/IHMCHI3p HEBLMIT TOOLLOOMOX YHASC CYypb TaBUrAax O0MHO. TyYHUN3H UAPYYNCIH
(P,)" 33p3rnan3sp GasAnruiiH X3TWH TENeBUIAT TOAOPXOMN XA3raapT YH3M3X, X3TUMH
TONOBTIM X3CTMMH OaVpPLLNbIT TOAOPXOWNOX SPANMAH Wanryyp, OpabliH reonorumH
XWANWT TOTTOOX YHA3CN3A 600X ECTON.

* 1:25 000—1:200 000 macwrabtau 3ycant, CTpaturpa@uiiH 6araHa OyXui alwmrm ManTMasbiH
0pAbIr TIMAIMN3CIH AYYPryviH reonoriH 3yprvir 3aaBpbiH LWaapaiara XaHracaH X y3H3. [eonorviH
3ypar, 3YCINT A33p AYyprvviH reonorviviH TOITOL, eOsoMiH YHACIH CTPYKTYp 6a uymyynriiH
nmTonorv-neTporpagbiH Mx OypamiH 6angan, TaAr3pmMiH OavipLubiH HexUes, M3A3ra3X baviraa
0pA, VNPVVH TapXanTbiH 3Yi TOITOS, TYYHYIIH X3TUVH TeneB Oyxuu Tanbaur TaMadracaH baviHa.

[eonorviH 3ypar, 3yCIMTUIAI 30XMOXA00 reopU3NKMIAH CyaanraaHbl yp AyHr almrnacaH 6avix
écrou. [yyprviiH reonorviviH 3ypriiiiH Maclutabaap 30XMOMLCOH reOQU3MKUIH TaxXusibiH Tavnasn
H3rACH MNaH A33p 3yparacaH baviHa.
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3.3. OpablH ragapryy Op4YMbIH X3C3IT Xy4aac XypaacHbl Hawmpnara, 3y3aaH,
KapboHaT YynyynruiH rafapryyrMiH UnapL, KOHAMUMAH YynyyarMiH TapxanTbliH
0334 XV, KapcT Garraa Gon TYYHUW UA3PLUIAH 33P3r, TEKTOHMK 3BAP3IN TyYHUM
OHLJIOMMIAT TOFTOOX, HapWMBYMaH Cyanax Waapanaratan. YyHui Tyna Ganranuit
WN3pUMIAT Cyanaxaac ragHa tanbang U3B3pnarasHu ManTanT, cysar, Wypd mantax,
IYH OWLL LLOOHOT 6PeMAeX, TYYHUN3H ra3pbiH A33pX reoU3NKMIH aprbir allmriaHa.

3.4. KapboHaT w4ynyynrumH Xxauryynbir ra3pbiH TyH pyy ronmgyy OaraHat
epemasiereep, 3apvMaaa reodUsvKMAH apratain (ra3pbiH A33px 6a LLOOHOMMIAH)
XOCNYYX TYAUITIH3. XanryynblH Mantant (oyHsl emMHe Wwypd) Hb epemaneruiiH
AXMbIr XAHax, 0aTanraaxyynax, 3CB31 ragapryy OpYMbIH X3CTWMr  Cyanax,
HYNYYATUAH BYHOAX HATTBIF TOLOPXOWMIOX, TEXHOMOMMWH 33X aBax 30pWIIroTOM
TaBurgaar. OpAplH reonornH TOrTUBIH OHUIOrO0C XaMaapy TOAOPXOW Hexuenm
YYNbIH ManTanT TaBWx LUaapanara rapgar. TyyHWM Tepen, Xamx33 6a 3opuniro
Hb epemanervnH axuntan xonboorton Oawpar. Gepeep x3n03n epemanervinH
aXnaap TyxavH 30punTbir OypaH WWAABIPASX OONOMXK MyyTall TOXMONLONA YYibiH
ManTanTbir HAM3NT Bananaap x3p3rn3ax OONHO.

AWKt ManTManslH oveTnnr epemaex baraHat epeMANervinH LOOHOMMNH XML
(KOHCTpyKLW) Ba 8peMANErviiH TEXHONOMMIAH FOPUM Hb KEPHUIAT anb OONOX eHaep
raputav aeaxaf uMrnaracaH 6GanHa. KepHWUWr yraanrbiH WWHMHWA - LWaBapnar
yyCManaac U3B3pMax aBHa.

YpbAuunaH TeneBneceH rOpU30OHTOOP OpAbIr ONOOPMOXbIH Tyng  almrT
3y3aaNrniH 3y3aaHbir OYP3H X3IMXKIIMI3P HIBTPIXIIP LLOOHOTUIH TYHUIT TONEBNEX
COHIOHO. DH3 TOXMONAONA TYC FOPW3OHTBIH AOP OPLIMX KAapOOHAaT YynyynruiH
Tapxant 0a wn yypxanH apraap onbopnox 6oMOMXKTON FYHWUIT TOFTOOX 30pUIroop
CTPYKTYPUNH LLOOHOT epemeHe.

AwnrT 3y3aanar Hanyy oyioy 6ocoo Ganpnantav (yHanTaw), ryH TWRALL 3y3aaH
YPrI/MKUACIH TOXMONAONS, XaWryynblH LyraMmblH Jaryy Wapyynax OypaH 3ycant
(nepekpbITbI pa3pe3) rapraH aBax LWaapanaratan. YyHUA Tyng Hanyy epemaner
XVMINH3. XauryynblH LWyraMbiH Jaryy wnpyynax OypaH 3yCanT rapraH aBaxbiH Tyng
BPMUNH LLOOHOT XOOPOHAbIH 3a TyC apraqvncaH 3eBNeMXMI 3aacHaac OOrvHoO
BarHa.

XanryynbiH Wyram A33pX LOOHOMMIAH HanyyriH YWran, HanyyrinH eHuer 0a
LIOOHOT XOOPOHLbIH 3ai, LLOOHOMMIAH FYHUIAT Aapaax Gananaap COHroHo. YyHA;

- YYAYYArWMAH YHAMbIH YATASAMAH 3CP3T YA LOOHOMMMH Hanyyr TOXMPYYHa.

- ALWWIT AaBXaPrblH XMHX3H3 3y3aaHbIr TOLOPXOWUNOX0 anb bomnox ovp dyoy 30
(600) rpapycaac bararyv 6anxaap LLOOHOTWIH HanyyrWinH ©HLTWAT COHIOHO.

- aWWIT 3y3aanrviH yeyaunr (aasxapra) anb 60m0x OypaH XaMXK33r33p OrT/IoX00p
TOOLLOOMX aHXHbI LLOOHOTUIT TENeBeHs.
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- [apaarMiH LOOHOTMAM ©MHeX LIOOHOTMAH OFTONCOH [AaBXaprbiH [004
X3CTUNT TyXaWH LOOHOTUMH A33[ X3C3MT OrT/IOX, AABXaprbiH AApaarniiH yemmr
(TeneBneceH ropu3oHT XYPTaN) UAPYYIIX33P TONeBNexX epemieHs.

- TypaB faxb LOOHOTWMIAr AaBXaprbiH A334 Oyioy [OOA yeunr A33px 3apymaap
OFTONCOH Barxaap Hanyy LOOHOMMH ryH Ga eMHeX LOOHOr XYPT3NX 3aunraap
TOOLIOH (LLOOHOT XOOPOHAbIH 3aWr) COHIOHO.

XanryynbiH apradnan, Mantant, LOOHOMMNH Tepen 6a X3Mx33, reothnsnkmninH
cynanraa TYYHU 30PWAT, XaWryynbiH TOPbIH HATPan, COPbLAONTLIH Tepen, apra
Hb OPAbIH reonornMH TOITUBIH HUMAM3M OaNANbIH aHTMNanbIH OyN3rT TOXMPCOH,
HEBLMINH TOOLLOONON Hb TyXalH 33P3rM3MWMMAH LWaapanara XaHracaH Oanx EcTow.
OH3 Hb XauryynblH reon3nKMH Barax, yyn-epMUNH axJibliH O0NONLOON TOOLCOH,
TYYHYI3H XaWryynbiH Typlinara 6a W mn TepanniH opabir onbopnox oy Typlinara
[93p YHICN3H TOLOPXOMNOrACoH BanHa.

3.5. AWnrT ManTManbiH BUETUIAT OFTNIOXO X3P3rNax barraa epMUIH TEXHONOrng,
YemrnnH rapl 90%-mac poowryw OavHa. YemriH rapublH YHIH Maraanansir
TOLOPXOMNOXbIH TYALA XAHANTbIH XIMXWUATUNT CUCTEMTIN XMWH3. YeMrunH rapu
nooryyp Ganraa yer rapubir A33WAYYA3X apra XaMx33 (Xyypan epemaex, LiaBap
YYCMan X3p3rax r.mM) aBHa.

3.6. XauryynbiH ManTanTbiH Tepen, TIAM3PUNH Xapblaa, XOOpPOHAbIH 3ain 6a
Gavipnan Hb OpAbIH reoNoOrMnH TOrTUBIH HUMNM3N Bananaap TOLOPXOUOrA0HO.
AWNrT ManTManbliH OVEeTUMH DarpluMx Hexuen, Xanb3p, Xamx33 0a OGueTuiH
GanpLnbIH OHLMOT, TYYHYN3H 0Nbopnoxoop Teneenex Oyn apra MeH N opAblH
reoNormmH TOrTUbLIH HUMAM3N Dangantam xondbooTon.

OXY 6a Tycraap yncyyablH xamTbiH HexepnenuH (TYXH) opHyyaaa 3eBnemx
OONrocoH KapOOHAT YyNyynrMAH XauryynblH Yed X3P3rnaX TOPbIH HArTpabiH
EPOHXUI ererpfIMNr XYCHIM 6. 7-T y3yyan33. YYHUUT reonorv-xauryybiH axiibiH
Tenesnent 0a HeeLMH TOOLOOONA alumrnax bonox OonoBy arwTtan bapumrnax
Bonomxryn. Tyxannban: alWrT [OaBXaprbiH  YHambiH eHUer ux Ganmx Tycawm,
vNpyynax Oyp3H 3yCaNT rapraH aBaxblH TyNA LOOHOTWAH TyH ©a epeManerviiH
HanyyrMmH eHuer, Oycad Xy4MH 3yWMA33C WanTraamk, XauryynbiH wyram A33pX
LLOOHOT XOOPOHZbIH 3al TyC 36BNIOMXWA, 33aCHAAC X34 LaXWH OMPXOH DalHa.

3.7. 3yCANT3HA NWTONOMUIAH ANTanT XWX, KapOOHAT YynyynrMnH TapxanTbiH
Tanbamr xypasnax, Xyynax xepcHui OyTay 6a 3y3aaHbir TOrTOOX, aLMIT 3y3aanruiiH
rajapryyruvH penbeduir cyanax, TOMOOXOH TeKTOHMK 3BAP3NA, KapCTbiH 3ypBac,
TYYHYII3H TYH pyy reoU3VKMMH XanryynblH aprbir alMriax YynyynrvinH aH LaBbIH
cypanraa xumnH3. OpApblH reonorMinH TOAOPXOW OHLIOMTOW YAnayymK reodusnkmmntH
CydanraaHbl OHOBYTOW aPrbir  TOMTOOHO. [€OMM3MKMWH  MaTepuanbiH - YHIH
MaraZnanbir yynblH HIBTP3NT, BPMUIH ererffieep bGatanraaxyynHa.
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3.8. Xanryyn xuix Oyn opfa [33p HapuMBYnaH Cyanax Luaapmnaratan, 3XHUM
33MKMHL 0NOOpnox OONOMXKTOM X3CTWMIr 3aWAWry COHroX CyfancaH OanHa.
HapumBumncaH cyaanraa XWMMX X3CTMWH TOO, X3MX33 Hb TyCran 3eBlueepern
933MWUMYAMAH  CaHan, HeeLl, TOOLOOMAMbIH XUWIMAH TeXHUK-3OUUH  3aCrUnH
yHaacnang, (T20) TynryypnaH ToAOPXOMNOrA0HO. DAr3p X3CryYA3A OPAbIH YNACH
X3C3rT3N XapbLlyynaxaf copbUoNT 6a xauryynbliH ManTanTblH TOPbIH HATTPAN Uyy
wuryy 6anx ecronm.

KapGoHaT 4ynyynruinH opabiH XauryynblH ManTanTbiH TOPbIH HATTPan

XYCH3IT 6.7
ManTant XxoopoHabIH 3an (M),
OpabH oo
OpablH Tepen LW 33p3rN3M33p
6ynar . 5 ;

AT ManTManblH OMETUIAH TOrTOLL, 3y3aaH
6a YaHap Hb TOTTBOPTOM, AaBxapra, AaBxapra 150-200 | 200-400 | 400-600
MafrMnH Mall TOM, TOM X3BT3LL.

ALMIT ManTManblH OMETUIAH TorTol, 3y3aaH Oa
Il YaHap Hb TOITBOPTOM [aBxapra, faBxapra MasrumH 100-200 | 200-400
AYHL, XVXKUT X3BT3LU.

ALLMIT ManTManblH OUEeTUIH TorToll, 3y3aaH ba
Il 4aHap Hb TOITBOPryW, AABXapra, AaBXapra MaarnmH - 100-150 | 150-300
BUeT, AYHA, XUXAT XIBT3LL.

ALLMIT ManTManblH OUeTUIH TorTol, 3y3aaH ba
\Y% 4aHap Hb Mall TOTTBOPryM, M3LWMA MasTVnH AyHA, - 50-100 100-200
XKUXKME X3BTLL.

TannbGap: YH31rs3 ererfceH opf A33p P, kateropunH xauryynbin Top C
KaTeropuvH TOPTOW Xapblyynaxaf, OPAblH TeONOrMMH  TOITUBIH - XYHAP3M133C
Wwantraanx 2-4 gaxuH cunpar banHa.

HapwiBumncaH cypanraaHbl X3Cr3dC aBCaH M3I3MNMAr opabliH Oycap X3carT
Heel, TOOL0OMOX, OpAbIr Oyxanm Hb 0onbopnox Hexuenp asy, TOOLOOMbIH
V3YYATYYAUWH YHIH Marafnanbir YHIN3X34, alumriaHa.

Opgbir onbopnox Tecen 30XMOX Ve XepeHre OpyynanTbiH 3PCAAMMH 33P3r,
XauryynblH Typwnara 06a WXun TepiauiH opasir onboproxbir TOOLCOH ra3pbiH
X3BAVINT aLWMIAArYMnH TOOLOO Hb SH3 OYPUMH 33P3rN3NNNAH HEBLMH 30XMCTOM
xapbluaa 6a C 33p3arnafninH Heeuninr OypaH 6a XaCrMnr Hb awmrnax GonoMXMAr
TOA0PXOW TOXMoNAoN OONroHa TOAOPXOMIHO.

3.9. XawryynbiH 6a almrnantbiH ManTanT, KapOOHAT YynyynruiiH UI3PLIAAT 30XNX
33aBpbIH Aaryy OypaH OapuvMTXyyncaH OarHa. bapuvMmTXyynaxgaa 4ynyynrui
NIATONOTNH Hampnara, CTPYKTYp, TEKCTYP aH UaBWWmMA Ba X3C3rwmn, erepliinimH
33prUNAr OYP3H Tycrax 3ypHa. bapuMTKyynanTbiH yed aryynax Yynyynartai Xunnax
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Gainraa Oycon aWWIT 3y3aanruiiH eepynent, alinrT 3y3aanriidH XIMXK3IH[, XerKCeH
cydan, pdn cyanyyn 6a LaxuypXunT, X0€paord KanbUMTKWAT, JONOMUTXUNT 6a
Oycan XyBWpan, LUWITM3, XOHOWWMK, YynyynrviH Ae3vHTerpauy, TeKTOHUKUIAH
38131 63 OyTpanbiH Oyc, erepiunn 6a KapCTbiH MAIBXXKMNH OHLTOTUIAT TOLOPXONIXK
OUYH3. JIUTONOrMMH Halpnara, MU3NK-MEXaHUKMIAH WWHX YaHap, KapCTKWUNTbIH
33p3r, aH LaBLUMaapaa eep XO0POHO0O Anrargax Oart, ye, VENnnunr 3y3aanart
anrax écton. Tycraap Mantantaap snraracaH ye, Garubir alwmrT 3y3aanrtvinH yHan,
CyHarblH [laryy X0OPOHL Hb X0NOOX 3YCINT3HA OpYyynX 3ypcaH baiHa.

AHxpary GapuUMTXyynantbiH YaHap, OypaH OyT>H Oanpan Hb TyXalH OpfblH
reONOrMNH OHLIOMTON TOXMPY OarHa. 3ypar 30XWMOX, YYAblH Mantant, YeMruiH
BUYMrN3N XMIX BYP3M, YIMAaP reonorninH byx MaTepuanbiH aHxaard bapumMmxyynant
Hb 3pX OyXmi BanryynnarbiH TOFTOOCOH XYypamTark HUMLCIH, CUCTEMTIN XsHarmax
Darx ecTon. DHIXYY LWanranTblH yp OyHT akTaap OatanraaxyyncaH 6anHa.

CopbLIONTbIH YaHApbIr YHIM3XA33 (XeHAneH ortnon 0a CopblblH XKUHIMAH
TOrTBOPTOV Banaan, TyxalH X3CTMMH reonorminH TOTTLbIH OHLJIOM Oaraan, copbLblr
TacpanTrym OypaH aBcaH bGanaan 6a XAHaNTbIH COPbLUONTBIH VP AYH) MUHEpanoru-
TEXHONOTMIH 0a UHXEHep-reonorinH cyanraaHbl COHrONT, CopbL, OONoBCpyynant
0a aHaNUTLK axun, 33M3XYYHUA MACCbIr TOLOPXOMICOH YaHapbIr Xapran3aHa.

3.10.  AWMrT ManTMmaneir UAPYYAC3H XauryynbliH OONOH almrnantsiH Oyx
ManTanT, TYYH4Y13H XaAaH rapliaac CopbLUIONT XMAX ECTON.

OpabliH reonorMiiH TOrTUbIH OHLNOMTOW yanaaX OasnruiH X3TUMH TeneBUiH
YHINM3HUMA Ba XalryynblH ye WaTaHL XMATO3X COPbUMONTbIH apra, apradvnansir
coHroHo. CoHroH aBYy Oym apraynan Hb XaMrMMWH HaWABapTak yp OYHO XYP3X
DONOMXKMIT XaHracaH, SANAH 3aCrUAH XyBb[, YP almrtan 6anx éctor. CopbLIONTbIH
TOPNON TOrTBOPTOM XUrA, BanHa.

KapboHaT 4ynyynruH XMMUAH HalpRarsIr CyAnax cCopbL, Hb ManTantaap Un3pcaH
alWNIT ManTManblH ye TyC Byp33c, X3p3B M 3y3aaHTan fasxapra 6on 1-4 m ypTTam
CeKUp copbl, aBHa. COpbUONTbIH TOXVPOMMXTON anxMbir (COpbLbIH CEKLMIAH
YPT) COHrOXA00 AWM ManTMarblH XULWIMAH 6a XWUWriH OyC yeuiH TorTooracoH
3y3aaHbIr TOOLCOH Dawx €cTor. XOOCOH YynyyarniH YEUNT almIT 3y3aanruiiH yeac
anrax onbopnox 6onomMxXry 6on CopbLOHA OpyyNnHa. XanryymbiH yeq snaHrysa
almrnaraax Oarraa opAablH Xanuryynga TyYHUN TOrTOL, alnIT 3y3aanruiiH Harpnara
OMHe Hb XaHranTTan CyanarfacaH, TOrTOOrACOH Oawpar Tynm COpbUbIH CEeKUMIH
yYpThIr ypTacrax OonHo. laruxyy T3p Hb KapbepuH MepreuruiiH Tenesnex bOyw
OHAPUIMH Xaracaac X3TPaXryn Gamean 30XMHO.

X3p3B 4ynyynar TOMOOXOH KapCTblH XOHAMWAM AyYPra TOrTCOH Gon opAabir
aHrMNaH COHrox 3amaap onbopnox Oonox M. Heree Tanaac TyyHWUAT onbopnox
BONOMXMIAT Cyanax, 3CB3N HEOLOOC Xacy TOOLOXbIr TOLOPXOMMOXbIH TyNA Tycas
Hb COPbLIOSHO.



ALNrT ManTManbiH 6asnar, OPAblH HEBUWIH aHMUAbIT
KapéoHaT YynyynroiH opAo4 Xaparnax apradyniiCaH 3eB1eM>X

FafjapryyriH nnapL, 6a xamryynbiH ManTanTaHa MA3PCIH XM 3aar OpyUMbIH OyC
Ba X3BTLLUI3C COPLLIOXA00 ALUMIT 3y3aanrviH UNPYYACIH OyX 3y3aaHbir XxamapcaH
XOBWNIOH apraap CopbLnonThir xunH3. CyBraap Wi3pcaH OMET33C COPbLIOXA00
CYBIVIMH yNHaac copbLl aBHa. CyBrUMH COPbLIONT XUAXUIAH BMHS YHLACIH YyNyynrnmH
BarpnanbiH 3NEeMEHTUIAT X3MXMH3. XOBWNOH COPbLbIH XOHLNOH OFTOMbIH X3MX33
Hb alIMIT MaNTMarblH H3M TOPNMMH Oananaac xaMaapax 06onosd ron Tenes (5x3
cM)-33¢ (10x5 cm) BanHa.

LLOOHOMMWH KepH33C COPbLIOXA00 KapOOHAT YynyynruiH 3yCNTUAH Aaryy
TaCPaNTryv Xan03p33p COPbLNONTHIF XMAHI. KEPHUIT YPT TIHXNMMIH Aaryy TannaH
3YCY H3r Tanbir Hb COpbL, BOMOH aBHa.

COHroX aBCaH COPbLIONTBIH APrblH YHIH Marafnanbir Unyy COHrOMOM apraap
aBCaH COPbLbIH, XOBWMOH COPbLIONTBIF DOOHUIA [O33XN3NT 10M Yy XyCaX aBcaH
COpbLbIH YP AYHM3P XAHaHa. TyyH33C ragHa onbopnoory ynacaH YynbiH Lynaac
33M13XYYHWUM MacC TOAOPXOMIOX00P aBCaH OBBHMI COpbLY, TEXHOMOMMIAH COpPbL, MEH
TYPWWATBIH 0NBOPNONTOOC aBCaH OOBH COPbLIbIH VP AVHI XSHAaNTaHL, alurnaHa.

KepHU  COpbLONTLIM  LLOOHOTWMIAH TIHXM3MMMH  Aaryy H3BTIPCIH  WypdbIH
COPbLIONTBIH VP AYHr33p, XapuH onbopnox Gavraa opa [43p — alMrnanTbiH
xanryyn 6a onbopnonTbiH MaTepvanaap Tyc TyC XfHax GONOMXKTON

XAHANTbIH  COPbLMONTBIH X3MX33 Hb COPbUMONTbIH anfaata Oa anpaarym
GananbIr YHAICN3H AYTHINT XWMAX3A, VP AYHMMWH CTAaTUCTMK OONOBCPYynantaHg
XaHranTTam Xypanudxymu, 6anx ecton. XapuH rapuaary TOXWONAoNA 3acBapnax
UTMINLYYP X3P3rSHI.

XUMUAH  Havpnarbir  CyAfiaxaap aBarfcaH copbl, Hb TyXalWH OpA  433p
TOTOOrACOH OyayyBYvMMH aaryy OonoBcpyynaracaH 6OavHa. “K" wTranuyypuiH
X3MX33 HIM TOPNUIH YaHapbIH Y3yyNaNTTaM kapboHat vynyynart 0.05, Har TepanmnH
Ouw vynyynart 0.1 6anx 0a TyyHA XOPTOM XONbLbIH aryynra TEXHUKUIAH HeXLeneep
33arfAcaH  Xsi3raapblH - XaMX33Ta  omponuoo OamHa. Copbl,  HonoBcpyynax
OypyyBUMAH ropum Ba uTrnuLyyp “K"-WMAH X3MX33 Hb WXWN TecTan oph bytoy
TYPLUMATBIH CyaanraaHbl ereraneep d6atnarncaH 6anx ectom.

3.11. KapboHaT 4ynyynrmr ax yunaspuinH aH3 OypuiH canbapT xap3arnaaariam
X0NOOOTOMrOop TYYHWI YaHapPT MeH fH3 OypUIH Waapanara (XuMuiH 6a 3paCcUiH
Hanpnara, GU3MK-MexaHUKMiiH 0a TeXHONMOMMWH LUMHX YaHap) TaBWraax Tyn
TYYHWAr Cyanaxap WX33X3H 3apAan Wwaaphnaratad Oongor. SHaXyy 3apanbir
X3MH3XWUWH TYNA 3XHUM 33/KMA TYYHUM YaHapbIr Cyanax NporpamMblH YHACSHL
3AM3P YyNYYArWUAT allMriax OHOBYTOW KOMMAEKCHIr TOLOPXOUX, Xauryynbir yp
alnrTam AByynax TeXHWUK-3AMMH 3aCrUiH YHAICN3NMIAT 6oNoBCPYYHa.

OH> 30PUArbIH  YYAHIIC XaWryynbliH Tanba OONOH 33prana’sx kapOoHaT
qynyynar Tapxaarynm AyYPruvH KapboHaT TyyXui SAUAH OOMOMXKMKT X3p3ru3ar
TOITOOX X3P3rTN.
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KapOoHaT YynyynriH cyaanraaHbl yef I0yHbl 6MHe YaHapT TaBMraax Waapanara
OHABPTIN XVMWUMH YWNABIPUMH TYYXUMA 3034 TOXWMPOX OGananbir TOAOPXOWHO.
X3p3B Toxmpoxryn 6on bycan 3opuynantaap awmrnax OONOMXMNMI CydanHa.

XUMWAH  YUNOBIPUWH  KapboHaT — Yynyynar  X3OMMrasp  xs3raapnargman
TapxalTan bGampar 6onoBY ax ynaBIpUnH Oycan candapt kapboHaT Tyyxum 3aunr
BpreH Xaparnagar Tyn T3P YWMMAM33p Cyanax waapanaratad. TOMOOXOH OpAblH
XaWuryynaap TOITOOrACOH, XUMWWH YWNAB3IPUMH X3P3rL33H33C [aBCaH Heeuunr
HIMINTUIAH Oa rang TICBIPTIN TYYXWIM SAUNH 30PUATO0P, HIM X3CTUAT Hb rang
T3CB3PTAV AONOMUTBIH FYPUNbIH TYYXMIM SANAH YUM333P YHIMK DOMOX oM.

HamantuiH Oyioy rang T3CB3PTIN TYYXMIA 334 TOXMPOX KapOoHaT uynyynrmmir
BapunrbiH MaTepuanbiH YANABIPANNAH Oa 6HAeP Waapanara TaBUraaar ax axymnH
Oycan canbapbiH TYYXWIA SAUNH YUMN3N33P YHIMK OONHO.

3.12. KapboHat uynyynrmmiH 3pacuiH 6a KOMMOHEHTWMH HaWpnarbir TOrToox
XVMUMH 03 (W3WK aprblH OHOBYTOM KOMMIEKC Hb 3H3 YMMIAMMH Cyfdanraa
ABYYNax aparyuicaH 3eBnemMxumnr bapumMTnaH COHroraoHoO. JH3 TePNUNH 36BN6MX
bonoscpyynaraaaryv Toxmongong OXY-biH “KapboHaT TyyXui 3AMMH YaHapbIr 1x
OyYp3H apraap yH3M3x Hb, 1995” apradnncaH 3eBAOMXUIAT X3P3rnax OONHO.

DH3XYY KOMMMEKCT XUMW, peHTreHorpad, GnyopecueHT, AyflaaHbl aHanus,
3NEKTPOH MapaMarHWTbIH Pe30HaHC 6a X3T ynaaH TysiaHbl CNEKTPOCKOMbIH apryym
DarTaHa.

KapboHat 4ynyynrmiH XuMUAH Havpnarbir YACsIH cTaHzapT Oyioy OXY-biH bbA-
Hbl AHANMTMK aprbiH LUMHXM3X yXaaHbl 3eBneneep (HCAM) GatnaracaH apradnansir
alMrnaH Torroox OosHo.

KapboHat 4ynyynruiH epamiiH 6yx copbuona CaO, MgO, CO, 6a aaBcHbl
XYUMAL YN yycax yALMAr TogopxonnyynHa. OpablH XaryynbiH yen nnaH 6a 3ycant
033D KUTA TapxCaH X3BTLUI3C aBCaH epaMinH Oytoy OyNarymncaH CopbLbiH 36BX6H
H3M X3C3rT, KapOoHaT YyNyynruir TyxanH KOMNAEKCUAH YUMN3NL alinrnax cTaHaapT
0a TeXHUKWAH HEXLeNUH aaryy bycan y3yynanTuir TOGOPXOMIHO.

YynyynrunH XMMUAH HaMpnarbiH OHLIOr00C WaNTraanx TyYYHUIE X3P3rnax 60nox
canbap, TEXHOMOMMMH LWIMHX YaHapT (AnaHrysa alurnax YArisn TOLOPXOWryi)
YHOSCNX alNIT 3y3aanrunr OFTONCOH epaMH COPbLYYAbIH H3M X3C3rT HAM3AAT
banpnaap SiO,, ALO,, Fe,0, 6a xananTblH yeuH annarabir TOrTooHO. VIHrcH33p
X3P3rnMdX canbap XWWArdg TEXHONOTUMH LUMHX YaHapbir MATMCH KapboHaTt

YyNYYArMAH XMMWWAH HavpnarbiH OHLIOTUIAH TyXal OMNronTTon OosHo.

Sarp erernen opabir UK OYP3H YHINIX3A XaHranTryin TOXMONZAONA HIMIAT
LUMHXUNM3, TYPLWAT XMAX Waapanaratan. YYHUA Tyna uxaHxu toxnongong SO,
6a PO, aryynrbir Togopxonnyynaar.
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OHreT LEMEHT YMIABIPN3X, XYHC Oa pe3unHbl YWAABIPT X3P3rNaX33p Tenesnex
Ganraa WOXoMH YynyyHA HIM3NT Oananaap MapraHelblH aryynrbir TOLOPXOUIHO.
Caxap, kanbumiH Kapbug, uemeHt yunasspnax dynyynart Na O+K O Humnbsp
aryynrsir TOrTooOX, PACUAH TXIUIAH VNABIPANINIAH Tyyxuin 3434 (Ba, As, Pb,
F) 33par awwrryin xonblUbiH aryynrbir TOAOPXOMHO. Pe3unHbl YINAB3PT X3P3rnax
4ynyynart 3ACHAM aryynruir 3aaBaf TOAOPXONIOX ECTOMN.

BYN3r4MnCaH CopbUbIr HIMH XUIL HYHTarnaracaH epavny opayynax copbLooc
aBpar. EpoMMH copbUbIr HIMTMX OynardmncsH copbl, BOMrox, TYYHUUr XOMbX
XyTrax >Xypam 0a HUMT XaMX33 Hb kapboHaT 4ynyynrmnH YHACSH Tepneec Xurg
COpbLONCOH BanANbIr XaHracaH, Hampnara Hb X3BTLUMMH CyHan, YHamnbIH Aaryyx
e6pUNeNTUNH 3YI TOTALIT UNPYYACIH Darixaap aBargax ector. Opnyynax copblblH
XWH Hb CEKLIIP aBCaH COPbLbIH YPTTalr NPONopLUMOHanb 6arHa. bynardnuncaH copbly
Hb KapOOoHaT YyNyynrMnMH Tepen, COOPTHIN LLOOHOT, YYbIH ManTanTaap bypaH 3ycCaH
Ganx écton. KapboHat uynyynriH Har TOPNUAH 3y3aaH fdaBxaprag OynarynncaH
COpbLbIH YPTbIH WMHTEPBAN KapbepblH MepreurvinH eHapeep xf3raapnarfcaH
DarBan 30XMHO. EpAMIMH COPbLbIT HIITMX XXypaM, OYN3rYMnCcaH CopbLbIH HUNT TOO,
TYYHYN3H WWHXUAM3HWA TOPeN Hb OPLblH OHLIOT 0a YWNABIPNNUIH Waapanaraac
Xamaapy Toxuongon OONroHA TOAOPXOW YHAICNINTIN, XapunuaH aaunryn bavHa.

KapboHat u4ynyynart aryynargax ©Oanraa garangax OypaBIpuWH Cyaanraar
MoHron yncag OonoBcpyynargaxaap Xynaroak Oawraa “AWnrt MantManbiH
opAabIr uory, OGavanaap CyanaH, parangax OypaB3PUAH HeeUMUr TOOLLOONOXOA
MepLex aprayvncaH 3eBnemx”-unr 6apumTiaH rynustraH3. ©HeervnH Gananaap
3H3 TOPNUMH 38BNeMxX OonoBcpyynargaary Ganraa Tyn TYYHTIM afun TeceeTsn
3eBneMXumNr, Tyxannoan OXY-biH 2007 oHp GonoscpyynaracaH “MeToamyeckme
peKoOMeHAALMM MO KOMMEKCHOMY M3YHEHWI0 MECTOPOXAEHMI 1 NOACHETY 3anacoB
MOMYTHbIX MOME3HbIX MCKOMaeMbIX 1 KOMMOHEHTOB” 36BNOMXKMIT aLLMrnax OONHO.

3.13. CopbLbIH LUMHXWAM3HUN YaHaPbIH XAHANTLIM TOITCOH apra, apradnanbiH
[aryy TOrTMOJ, CUCTEMT3M MarafflaH XWX XsiHanTbiH yp AYH uar Tyxaw oypa
Hb TOTTCOH 3aaBap, apraynanbiH garyy 6onoBcpyynHa. CopbLbIH LMHXUAMIIHNUN
eONOMMIH XAHANTLIM XanryynblH YeUnH Typlung nabopatopunH XxsHantaac ragyyp
(@Hrna) ABYYHA. DHIXYY XAHANT Hb OyX YHACIH Oa Aarandax OypABIPYYA, aWNITyI
XONbUbBIH WWHXMAMIHUMA Yp AYHT XamapcaH GanBan 30XMHo.

3.14. NabopaTopuiiH CcaHaMcapry’ angaar TOLOPXOWNOXbIH Tynm Opnyynax
COPbLHOOC aBCaH [OTOOA XSAHANTBIH TAMZSIT COPbLbIT WMHXMAMI XMIANTK Oalraa
YHOC3H NabopaTopyaoo LWNHXMNM3HL, OpYyYIHa.

Baix 60nox BanHrbIH (CUCTEMTII) anaaar UNpyymX, TYYHUAT YHIN3X Vel XsaHant
XWX 3px Oyxmn nabopaTopua rafaaf XsaHanT XMnnraHs. Fafaad XaHanTag Uirssx
Ganraa copbl, Hb AOTOOL XSIHAMTbIH COPbLbIH OPMyyNax Copbl, OarHa.
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[oTtoon 0a ragaas XsaHanNTbiH COPbLL Hb ALWWIT ManTMansiH byx Tepen, 3ynn 6a
OYPABIPUNH aryynrbiH aHrIAT TeneenceH GarBan 30xmHoO. [JoToon XSHaNT awmrT
OYPABIPUAH XaMIIAH BHBp aryynratan X3Crvir xamapcaH 6anx xaTyy xypamTan.

3.15. [otoon Oa ragaap XsHanTblH COPbL, T3AM3PWUNAH TOOr aryynrbiH Oynar
OYP33C COHTONT XWX 3aMaap TOrTOOHO. XSAHAMTbIH LWWHXWAMS Hb yAunparn, xarac
XM, XKMN33pP TONOBNOraexX XMArACIH OalnHa. AryynrsiH OyArMiAr anraxnaa Heeuumr
TOOLLO00MOX XULLITVIAH Y3YYN3NTYYANAT TOOLCOH GanHa. LLUMHXMMK Oy copbLbH
TOO OfioH Oamraa (kung 2000 Ga TyyH33C ONOH) TOXWOMAONA HWAT YHACIH
copblblH 5 %, UeeH 6on aryynrbiH aHrn Tyc Oyp33c 30-aac LOeHryn XaHaNTbIH
COopbL, aBargaHa.

3.16. Aryynrbid O6ynar OypuiH gotoon Oa rafiaad XsHanTbiH ye yeuH (ynvpan,
Xarac Wi, XWN33p r.M) ereravinr YHOCIH WWHXUAT Xuiaar nabopatopun 6a
WWHXUAM3HAMA apra OonroHa TyC Tycad Hb Oonoscpyynant xumH3. CraHoapT
Hampnarata COpbLbIH LUMHXWAM3HUMA Yp AYHrI3P rapcaH CUCTEMUWH anfaar
(MeH CcaHamcaprym anmaa) VHINdX  WWHXWUAM3HUA - ererfinuiH - CTaTUCTHK
©ONOBCPYYNANTBIT AWNIT BYPABIPUIAH aryynrsiH Oynar Oyp3sp, WUHXUMS XMNCIH
nabopatopy Oyp33p aHrMnaH Tortmon (ynmpan Oyp, Xun Oyp X M3T) XWX
rapcaH angaa, fyTaranbir apuarax apra Xamxaar a4 0aviHa. lotoon 6onoH ragaag
XSIHaNTaap LUMHXMNM3HUA CaHamcapryl OONMOH CUCTEMTIM anfaa TOLOPXOWIOX
TOOLLOOT TYF33M3/1 X3P3rN343r apradnanbiH Aaryy sByyHa.

[loToof reonorumH XsHanTblH yp [YHr33p TOLOPXOMOrACOH CaHamcaprym
anfaaHbl KBaApaTbiH AyHAAX yTra XYCHIMT 6.8-4 3aaCaH X3MX33HIIC X3TPIXryM
DarHa. DcCpar TOXMONOONA TyXaH aryynrbiH aHrv 6a nabopaTopuiH aXmbiH
XyrauaaHbl YHACOH LUMHXWAMS ceper yp AYHTIM rapcaH TOXWONAONL COpbLYYabIr
HEBLMIH TOOLL00NON, X3P3rN3X BONOMXKIYIA Ty OyX COPbLbIF AAXMH WNHXMATIIHA
opyynHa. YYHT3M H3MH 33p3r YHACOH NabopaTopuiiH anpaa raprax Oavraa
LWanTraaHbir UNPYYX, AOrONAMbIF apurax, 3acBapfiax apra XaMmx33 aBHa.
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Kap6oHaT uynyynrunH aryynrbiH aHrua, xapransax KBagpatbiH AyHAX
anpaaHbl 3eBLU6EPOrfex xs3raap yrra

XYCH3IT 6.8
XyA3p A3x KsagpatbiH Xyo3p 43X Ksagpar AyHAax
bypaosap 6\g$nsapM|?|H JYHOAX anfaaHbl Bypa B3 BypaBIPUIH anfaambl
YYNrbIH 3eBLUGBPeriex aryynrbiH 3eBLUeBPEraex
aHrn*, % Xs3raap aHrm*, % xq3raap
>60 1.5 >5 6.5
40-60 2.0 1-5 n
K,0
Cao 20-40 2.5 0.5-1 15
7-20 6.0 <0.5 30
1-7 N 5-10 4.0
>60 2 1-5 5.0
40-60 25 0.3-1.0 6.5
PZOS
20-40 3 0.1-0.3 9
MgO
10-20 4.5 0.05-0.1 12
1-10 9 0.01-0.05 22
0.5-1 16 >25 45
>50 13 5-25 6.0
Na,0
) 20-50 2.5 0.5-5 15
SIO,
5-20 55 <0.5 30
1.5-5 N 20-30
15-25 4.5 5-20 4
l.y.a
10-15 5 1-5 10
ALO,
5-10 6.5 <1 20
1-5 12 2-10 6
10-20 3.0 1-2 9
5-10 6.0 0.5-1 12
Fe,0,
1-5 12 S 0.3-05 15
0.1-1 20 0.1-0.3 17
Tannbap:* X3p3B OpA A33p ANracaH aryynrbiH aHrv Ho 0.05-0.1 20
033p 3aacHaac anraatan 6on ksagpat AyHAAX anfaaHs
3eBLUIGOPOrAeX XA3raap YTrbir UHTEPNONALMWH apraap <0.05 30
TOAOPXOUIIHO.

3.17. Tapaan XsHanTbIH LUVHXMAMAM3P 36pyy rapcaH TOXMonaons, apouTpbiH

XAHANT  XMWAMH3.

Tyc nabopatopy Hb apOUTPUIAH  XAHANT  XWMMX  Tycran

36BLUGOPENTIN OanHa. XAHANTbIH LUMHXWUAM3N OpMyynax CcopbLoHA Xxumx 6a
COpbLL XYP33ryr TOXMONLONA 6MHOX XAHANTbIH LUMHXWAM3HAW VP OYHI33p aBHa.
XAHanTaHg, aryynroiH aHr 6onroHooc 30-40 copbl, Opyynx, YHACOH Oa ragaan
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XAHANTbIH  COPbLOHA CUCTEMWIH/OalHrbH - anjaa Oanraa 3C3XMAT TOTTOOHO.
CraHpapT Havpnaratai copbl, Oynar Gyp3ac 10-15 W XSHANTBIH WUHXMAMS XUIAX
YP LYHT aBax €CTou.

ApOUTPbIH  LIMHXWAM3M3p CUCTEMUMH  anpaar 0atamx, LWanTraaHbir  Hb
Tavnbapnax, YHAC3H nabopaTopunH axung rapy Gavraa AyTaranbir apuarax,
TYYHYM3H TyXalH aryynrbiH OYArMAH OOMOH YNMPAbIH WWMHXMAM3M AaBTaH XUIX,
3CB3N VHACH WWHXUAM3HWA VP AYHL 3aCBAPbIH UTMMLYYP X3P3rA3X acyyanbir
WANABIPNIX  ECTON.  ApOUTPbIH  aHaNM3  XWUWANTYMM3P  3acBapbiH - MTMMLYYP
X3P3rN3XMNT XOPUIOHO.

AryynrbiH aHrv TyC Byp33p A0TOOM, rafaad XSHaNT XWX, TYYHW yp AYHMUAH
Gonoscpyynantbir ynupnaap (ynupan, xarac Xun, Xunaap) rynustrax 6a yHOCH
LWMHXUAM XX Oy nabopatopyt OONrOHA WWHXWMAM3HWIA apra Tychaa (eep
eep) barHa.

YHACOH COPbLbIH NabopaToOpPUNH WWHXUAM3HAA VP AYHA, rafaaf XsHaNnTbiH
LWXHXWAM33r33p andaa UapyyncaH 60 3H3 Hb Al ManTMarnbliH OUETUIH XYP3313N
Ga yAnOBIPMANMIAH (TEXHONOTWIH) TOPAWIAT SNrax YH3H Marafnang, Heneenex
TYN 3aCBapblH WUTMALYYP 3aWMLWNYA X3P3rn3X Waapanaratak. JH3 TOXMONLONL
apOUTPbIH XSHANTBIM 33aBa XMMM3H3.

3.18. KapboHaT 4ynyynrunH banranuiH TepnuinH 3pacuiiH Hanmpnara, T3Ar3puinH
TEKCTYP-CTPYKTYPUMH  OHLIOTUIT  MUHepanorm-netporpad, Gusnk, XumunH 6Ga
Oycan TOPAVMH LUMHXWAMIMBP TYAUSTIICOH OarBan 30XMHO. YYHMIA 33p3rL3d
TOLOPXOV IPACYYANAH OUYMMN3N, TIAMIIPUAH TOOH YHINMIIM 6rceH HanHa. AWwnrryi
XOMbUbIH 3PACUAH HIFAAWAH X3n03p, T3Ar3pUAH Oarpmnx oHuor (kapboHat
YYNYYyNrMMH LEeMeHT3, 3CB3N CyAafbiH OMeTsd, aH UaBbir AyypracaH Wwasapnar
X3C3rT r.M) Oa TapxanTbir CyAnaxaf OHLUrov aHxaapan XaHayynax ecTom.

3.19. XanryynblH yen kapOoHaT YynyynrviH X3p3rnax 30pUynanT Hb YynyynriH
DU3NK-MEXAHWKWIAH LUMHX YaHapaaC Xxamaapantam 0Oon copbl, aBy (QU3MK-
MEXaHVKWUWH TypluvaTag OpyyiaHa. YynyynruiH OHUAOITOM Tepnunr 2-3-aac
L0OLWry yAaa OrTONCOH COpbLL, aBHa. AWMWIT 3y3aaNnruiiH TOTTOLL, 3y3aaH, TapXanTbiH
Tanban, TYYHWW YaHap, HampnarbiH TOrTBOPTOM OaWanbIr TOOLOX, COPbLbIH Oa
TYYHUI OFTNOMbIH TOOF TOFTOOHO.

LUMHXMAr3HWIA Tepneec xaMaapy yynblH Mantantaac 5x5x8 cm, 20x20x20 cwm,
30x30x30 M XaMX33TaM WTY(bIH COPbL, aBHA.

Awwnrt 3y3aanar yensr TortoutonM 6a HWMM3H [AaBxapryygaac TOrTCOH ©Oon
AaBxapra Tyc OypuiH ragapryy op4mM, AyHA x3c3r 6a goof ynHaac Wryd copbly
aBHa. VIX33X3H 3y3aaHTalM, H3MH TEpNMWH Havpnaratal [aBxapraac, OonoH
TYYHYN3H aAWWIT 3y3aanar Hb Lyn HAMT TOXMONZONL 3Yy3aanrumH faryy 3-4 m
anracaH Wwryo asHa.
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LlooHorooc hu3mK-MexaHUKNAH TypLUMATaZ COpbL, aBaxaa yNCbiH CTaHAAPTbIH
Waapanara XaHraxymL, XaMxa3Hui 15 W OyT3H KepHUMT copbly, OONTOH aBHa.

KapboHaT 4ynyynrniH hunsmk-MexaHMKUAH WWUHX YaHapbIr X3p3araisx candapbiH
CTaHAAPT 0a TeXHVKWWH HeXUeNWMH LaapanarbiH Aaryy WUHXUAHS. Ou3nk-
MEXaHUKUIH LUMHXMAM3M3p YynyynruiH 6at 0ex, AyHaax HsarT (33n3xyyHun
Macc), HAIT, HyX CYB3PX3r YaHap 0a yC LWMHM3AT, TYYHUYI3H OanranuiH YnArmnr
TOAOPXOMNHO. WX3HX X3p3rmax  canbapT KapOoHaT uyynyynriH  OyTparanbiH
X3MX33r Tofopxonnyynaar. LieMeHTUIH ynaBapT awwurnax kapOboHaT yynyynart
HyHTarnargax XaMxasr, pe3nH 0a Lenmono3-LaacHbl YWAABIPT  —Lanpyynax
4aHapbIr TOAOPXONAYYIHA.

3.20. AWMIT ManTManbiH YMAMWWAT 6a 33M3XYYHUA MaCChbir TOAOPXOMIOXA00
aLWNIT MaNTManbiH OanranuinH TOPAMIMH XMLWMMIAH BYC A0TOOL Yeunr nabopaTopuiH
apraap, 3CB3/  aAWWIT 3y3aanrWiH TOrTUbIH OHLIOrO0C Xamaap4 0noopioorym
YNACOH XaMraanantbiH Lynd TOAOPXOW 333MXYYHTIM  MantanT XWX 3amaap
MYWMU3TrH3. MeH TOR0PXOM X3MXK33HUI XSHaNTbIH aXWn ABYYX CapHVMMan ramMmMa
Tysiar WWHM3X apraap 333/XYYHWM Macchbir TOAOPXOMIX OONHO.

AH3 OYPUIMH NUTONOTWIH HaMpnaraTam (LLOXOWH Yynyy, AONOMUT, Meprefb r.M)
[aBxapra xan63punH opf A33p SH3 OYPUAH 33priH aH LaBwunT b6a bytpan Oyxmi
X3C3r, OYCUMH 33M13XYYHUIA MACChIr YynyynruinH Tepen GOroH A33p TOrTOOHO.

D3M3XYYHUA MacCTal H3MH Lar xyralaadg, TyxaH matepuan A33p awurt
ManTManbiH YYWMWAWMAT TOOOPXOWNHO. BanranuiH YMMrMAH TOOLOOHbI yTraHg,
3aCBap  XMWXIYW, 36BX6H YYNYyYNrMAH 33M3XYYHWUMA MaAcCChir TOTTOOX yen sAMap
YANIWMATIM BaNCHBIr 3aaHa. YYra3p COPbLbIH 33M3XYYHUM MacC Oa YnnrwmnT
cyonargax ©a MUHEepanoru, rpaHynoMeTpunH 6a XUMWAH OHUOTUAM Tycad Hb
cypanHa.

3.21. KapboHaT 4ynyynrumH Xumu, 3pACcviH Havpnara 6a dusmk-MexaHnKnmH
WWHX YaHapbIr CydancHbl yp [AYHA OpAblH TyyXWA 3OMAH  GanranuiiH  ©Oa
YANOBIPMNMAH - (TEXHONMOMMIAH)  OONOMXUT  Tepnyyad TOrTOOrAOH, Laalunaas
Gasxyynax apra 3am Togopxow 0onox €ctol. YWnaIpnmanuinH (TexXHonoruiH)
Tepen 0a CoOpT Hb TEXHOMOMMIH CyAanraaHbl VP AYHA SUICN3H LUMMASTASH).

3.22. Opablir aryynx Oariraa 00noH Xy4mx Oanraa Yynyynar, T3Ar33pT aryynaraax
Oycan awurT ManTManblH Cyaanraar awurt ManTManblH Opabir MK OypaH cyanax
4MrN3N33p OONOBCPYYNAracaH apradynncaH 3eBNOMXUIAH Liaapanarsir GapumTiaH
MYAUSTIICOH DaviHa. DH3 TepNUAH aprayuncaH 3eBfemMX rapaaryi TOXMonmonm
TYYHTOM agmn 3eBnemx 0Oonox OXY-biH “PekoMeHfaums Mo  KommniekcHomy
N3y4EHMIO MECTOPOXAEHNIA 1 NMOACHETY 3aNacoB MOMYTHBIX MOME3HbIX MCKOMAeMbIX
1 KOMMNOHeHTOoB, 2007"-MIr x3p3rn3x HONOMXKTOW.
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JepeB. XyApuinH TeXHONOMUIAH LWWHX YaHapblH cypaanraa

4.1, AWWIT ManTManbir XaMruiH  30XMCTOMroop, WX OypaH  almrnax,
OONoBCPYyNax TEXHOMOMMIAH CXEMUIT TONeBNOX YHACIH ererannr raprax aBaxbiH
TYNA KapOOHAT YyNyynruinH TEXHOMOTMIMH LLUMHX YaHapbIr HAPWUMBYNAH CyaanHa.

TeXHONOrNIH LUMHX YaHAPbIH TYPLUMATBIF 1abopaTopuiH Oa xarac ynaBIpAnIH
HOXLeN MUHEPANOrV-TEXHONOMMIH, Bara TEXHOMOTMH, 1aboPaTOPUIH, TOMCTOCOH-
nabopatopuinH 6a xarac yMnABIPAINNAH COPbLOHL XMIHI. VXN TOPAMIH TyyXMiA
3AMUr bonoscpyynax Typlinaratav 6on nabopatopuinH CyaanraaHbl 6atnaracaH yp
AVHT aaunTraH awmrnaxsir 3eBeepaer. XA (Teonorn xanryynbiH aximn)-biH Oyx
ye LaTtaHa, XUArLAsr TeXHOMOMMUH TYPLUMNT CyfanraaHbl aXJ/blH A33XKUAT aBaxas
COPbLIONT  A33XKNM3ATUMAH  apraqynicaH 3eBAeMXWUUT DOapuvMTIaH SBYYiHa. JH3
TepnuiH  MoHron Yncag Mepaeraex 3eBfeMX XxapaaxaH GonoBcpyynargaaryi
Toxmongong OpocbiH reonorniH HARMMAMMH cTaHgapt (CTO Pocleo 09-001-
98 “Xatyy awwmrt mantMan 6a yynyynar. [XA-biH yeWnH TEXHONOTUWH COPbLLIONT”
apravnicaH 3eBAeMXUIAT XULWKT BONrOH X3p3rnax OoNHO.

4.2. TyyXvn 3OMWH  TEeXHONOTMWH Tepen, COOPTbIr  TOrTOOXOA, reonoru-
TEXHOMOMWIH  3yparnanbir XWX, YynyynrunH  GanranuiH  TOPRUAH  33MKIIX
LaBTamMX 0a TyyHMM TOOHOOC XaMaapCaH COPbLJIONTbIH TOPbIF COHFOH aBHA. JH3
ToxMongong “Xatyy awmrt MantMan 6a dynyynar. [eonorn-TexHonor1mH 3yparnan”
(1998 oHbl 12-p capblH 28-Hbl eapuiiH Ne 17/6 Tortoonoop batnaracaH) OpockiH
reonorumH HAMMRAMN3MIAH ctaHaapT CTO Pocleo 09-002-98-bir bapuMTank 6onHo.

Tofopxon TOPoOp aBarAcaH MUHEPanoru-TexHONornnH 6a Oara TEXHONOTUIAH
COpbLLOOP TyXalH OPAOL UNPYYICIH KapboHaT YynyynrnH GanraniiiH oyx TepamninH
OHLLIOMMNT TOAOPXOWOX €CTOW. DHIXYY CyfdanraaHbl Yp AYHM3P YANABIPASIMMH
(TEXHONOTWIH)  Tepen, COOPTHIr  ANracaH reonoru-TeXHONOMMNH — TEPBNKMNT
XVIrOX, TYYXUA 30MAH OOANCBIH Harpnara, du3nk-MexaHUKUH 6a TeXHONOrMH
LLIMHX YaHaPbIH OPOH 3aH 66PYNeNT Cyanarfax, aaracaH yMnas3pnanuH TepavnH
X3MXX33HA, Fe0NOrM-TEXHONOMMIH 3ypar, NiaH, 3yC3NT 30XMOrAOHO.

KapboHaT YynyynruiH Tycraap TOPMUMH LUMHX YaHApT TaBUIAAX TEXHWUKWMH
Liaapanara 6a HexLen XWUrasf, CTaHaapTaap xaHargaHa (XaBcpanTbir v3).

4.3. TexXHONOrMWH  TypWWAT CyZanraaHbl axJyyd nabopaTopunH Hexueng
nabopaTopuinH Oa epreTreceH NabopaTopunH A33XKMHA, XUIATA3H3. JlabopaTopuiiH
COpbUbIF YWIABIPA3AMAH a4 xonborgon Oyxun kapOoHaT YynyynrviH Tepen
BonroHooc 1-2 copbLy, aBax 3amMaap rynusTrH3. TOMCrOCOH 1abopaTopuiH COpbLLOOP
KapOOHAT TYYXWI SAVNH YWNABIPNSAUIAH (TEXHOMNOMMIAH) TOPAUIT TOLOPXOMIHO.
DH3 COpbUbIT OPAbIH TYYXWUW 3AUMH YANLABIPMINMMH TyXalH TOPNUMH OyHAAX
aryynrbir xaHracaH GanranuinH Tepen OONroHooC aBHa. JlabopaTtopw-TeXHONOMMIH
TYPWWATBIH  COPbLbIH XWH 2-15 kr Ganx Oa TexHonorvmH cypanraar rongyy 40
MM-33C Bararyn amametpTaw, 10 cM-33¢ Gararyin ypTtanm xapunm oyxuii 1 M YemreH
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[53X 3¢B31 15x15X15 CM-UIAH XaMX33Ta1 1-2 WTYDUAH O33XKMNT aBY ABYYIHA.

4.4, XaraC VYWNLBIPN3NMMH TEXHOMOTWMAH  TYpLWWAT, CyLanraaHbl  axIbir
ras3pbiH X3BAUM 333MWKMY Ba TYPLIUAT XWX TOCIUAH Danryynnaratan xapuiuaH
36BLUMNLCOH XOTONOBpUIH faryy fByynHa.

Xarac yMnaBapnainiH TeXHONOMUIAH TYPLIMATLIH 33X Hb XaMTpaH 0n0opnox
Oa Gonoscpyynax Gabpuk A33p XWMArOdX TYPWMATbIH X3IMX33I XaHracaH copbly
Garx 6a TaHA YMNOBIPN3MNAH COOPT, COOPTLIH XOMbLbIT TOAOPXOWHO. XeTenoept
TEXHOMOMNIH TYPLIMATBIH YA, OHLIOT, X3MX33 03 COPbLIbIH XMHI TOLOPXOMICOH
GanHa. KapboHaT Tyyxur 3amnr OONOBCPYYNax axunnaraaHbl TeXHONOMMIH
HapWBYNaN Hb YNCbIH CTaHAAPT 0a TEXHWKUWH HEXLBNMIMH Laapanarag HUMLCIH
OYTI3rAIXYYHUA TYPLIMATBIH VP AYHT raprax ecrou.

4.5. TOMCrocoH NnabopatopuinH Oa xarac ynaB3PAAUNH TEXHONOTUAH COpbLy
Hb TEXHONOrUIH Tycraap Tepen Oyloy OyX OpAblH AyHAAX aryynraf HAMLCIH Bainx
ecron.

XKuwrnH 0yc kapOoHaT YynyynrumH ye, TyyHYN3H Bycan YynyynrunH ve, cynan
0a KapcTbir AYYPracaH sH3 OypuiH matepuanyyabir (Laxuypnar ©onoH Oycan)
anraH onodopnox 6oNONLOOryM Tyn TIAM3PUIAT TEXHONOMUIAH TYPLUMATBIH A33XKUIH
OYpPaNAIXYYHL OPYYXK, TYPLIUATAL XaMpyymHa.

KapboHaT 4ynyynrmiH LWWHX YaHap CyHanblH daryy 0a ryH pyyra3 eepyneraex
OONOMXKTON MIATNIAT TOOLOOMX, OPAblH TanbarH X3MX33HL TapXCaH XULLMMIAH
Waapanara XaHracaH TYYXUWA SOMWAH TEXHOMOMMWH WWHX YaHapblH OHLOMNAT
OYpP3H X3MXK3Ir33p TOLOPXOVIOX 30PUNTO0P COPbLIONCOH BarBan 30XMHO.

YynyyarumH ryHUA TOPU3OHTBIH TEXHOMOTUAH WWHX YaHAPT YHINM3 erexeq
nabopaTopunH Ba xarac yMAABIPNINMMH TYPLUNATBIH COPbLbIH XMH WX, HIBTP3IX3A,
XYHAPANTAM OON [334 X3C3IT CyAnaracaH rOpM3OHTBIH TYYXUA SAUAH  YaHap
©6pPUNeraceH 3yv TOrTAbIM MAPYYX, AWMIIax X3P3rTau.

4.6. JlabopaTopunH Oa xarac YMNABIPNINMMH TEXHONOMMIH CydanraaHbl yp
LYHM3p KapOoHaT yynyynrumr yHACOH Oa Oycag 3opuynantaap YWABIPMANA
awmrnax OoNOMXWUAT TOOOPXOWMCOH, TYYXUA SAUMAH snraracaH \MnaBIpnainiH
Oyx Tepen, COOpTbIH TEXHOMOMMWH LUMHX YaHapbir TannbapnacaH GanHa. X3pa3s
KapOoHaTy4ynyynar6anransa barraa ©epUNHXee LUMHX YaHapaapaa YnaB3pnanvmnH
WaapAanara XaHraxry TOXWONAONA, TYYHWAT Oasxkyynax OOMOMXMIr 3P3NXMNX,
3aUNLLNYM TOXMONAONA XoNboraox Cyfanraar XMmxK ryruusTrX Xaparman.

4.7. KapboHaTt 4ynyynart 3pyyn axym-uauparviiH LMHXMA3r MOHron yncbiH
cTangapT MNS 5072:2018, MNS 5626:2006 (pagunH 3kBuBaneHT) 6a OpockiH
3pYYN MIHAUMH faMaap 1999 oHbl 7-p capblH 2-H 6atnaracaH “PagmaubiH aloynryi
GananbiH HopMm” (HPB-99)-biH Jaryy XWX rymusTraH3.
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TaB. OpablH rMagporeonorn, MHXeHep-reonoryu, reo3KoNorMnH 6a dycap,
GanranuiiH HexuenuviH cyganraa

5.1. OpLblH rMAPOreonorninH HexuenunH cyganraar Moxron YnceiH Yyn yypxau,
XYHL YnaeapuinH cangbid 2017 oHbl 12 gyraap capbiH 12-Hbl eapunH A /237 100T
TyWwaanaap 6atnaracaH “Caa3BunncaHOONOH AyHL, TOM MaclUTabbiH MMAPOreonorinH
3yparnan, awnrt ManTMasblH XauryynblH ABUaA OPAbIH TMAPOreonornH cyfanraa
XWX 3aaBap, TYYHI TaBUraax Waapanara”-bir GapumTiaH aByynHa.

TMOporeonorMinH  cyfanraaraap onbopnonTbiH Yed OpAblr YCaHO aBTyymx
Gonsowryn yc aryynard YHOCOH TOPWU3OHTBIN Cydamk, XaMrMrAH WX yOKCaH
X3C3r, Oycvnr vnpyynHs. Fa3pbiH LOOPX YCHbl X3P3rn33 Oyloy TYYHUMM alwmrnax
acyyanbIr WMAAB3PA3HI. YC aryynard ropusoHT TyC OYpUH NUTONOTVIH Hapnara,
TYYHW 3y3aaH, yC LyrnyynardynuiH Tepen, Taasrasx Hexuen, Oycap yc aryynard
ropu3oHTyyn 6a TAM3PUNH rapapryyruiH ycaap TXK33rAsX XapuiuaH yangaa
X0n000, ra3pblH AOOPX YCHbI TOBLUMH 33P3T Y3YYN3ATYYAUNAT TOFTOOHO. YCaH[, aBTax
Gon30LWryn yynbiH ManTant 6a T3HAIIC YCbIr X3PX3H LLYYPYYI3X, 3avnyynax, yCHbl
TOBLUHUMT DYypyynax apra XaMx33 aBax TOOLOOMbIF TUAPOre0NorMinH MIPraXInIH
M3PraWC3H 31334 (Ganryynnara, ax axymH HIMK, XyBb XyH) XWX Waapanaratam.

Opablr ycaHA aBTyy/mK Oanraa YCHbl XUMWUH Havpnara 0a 6GakTepyonoruiH
TeneB OanmanbIr cyfanHa. YyHA: OeTOH, MeTann, noauMep SANUAT yycraH MadX
YCHbI XOpYY 4aHap, alumrT OypaBIp 0a XOPT XOMblblH aAryyarbir TOrTOOX; YH3T
OypABIpUIAr anraH aBax Oyloy YCbir L3BIPAX yypxand awurnax Gonomxmmr
YHINC3H Banx; opablH AyYPrvnH yC Lyrnyynax 0anryynamxuH yin axunnaraars
yC 3ainyynax cyBar Heneesnx 6arnraa 3CAXMNr TOrTOOX; LUaapanarataln Toxmonaons
TYCranicaH Xamryyn WMHXUAM3HWIA 33KUT aXW fBYYNax 36BA6MX rapraHa.

Vip33aynH YynbiH YANABIPUMAH TEXHWUKMIH YCaH XaHramX, axynH OonoH yHAHbI
YCHbI X3P3rL33r XaHrax acyyanbir WWAABIPA3CIH Oavx Wwaapanaratar. bapumranx
Oyn apraynaneir yampanara OONroH yypxawraac rafarwinyynx Oanraa xasrgan
YCbIr alIMIAaX HeeLMNH TOCOBNNNH TOOLOOT XUMX TYALSTIIH).

TMOpOreonorniiH CyfanraaHbl yp AYHM3P YyNblH YANABIPUIAH Tecens Aapaax
36BNIOMXUIT raprax erte. YyHA: reonorvinH MaccmBbIr xaTaax, yC Tatax, yypxamraac
rafarwnyynk 6anraa xasrfan ycbir alwnrnax, ycaH XxaHraMxuiH 3x bynar, 6anranb
OPYHbIT Xamraanax apra Xamx3s3 OpHO.

5.2. OpfblH WMHXEHep-reoNorMnH Cyfanraa Hb OpAbIr aMrnax Tecamir
(6peM-T3ICINM33HMIA aXIbIH NACMoPT, XamraanantbiH Lyn 6a ra3pbiH LOOPX YYNbIH
ManTanT, KapbepblH YHACIH Y3YYN3NTUIAH TOOLOO) M3A33M133p XaHrax 6a yysbiH
XU ABYYyNax alynryn Ganansir A33WAyyN3X34 YMrnaracsH banHa.

OpAblH VIHXEHep-TreonorMinH HeXLeNniH cyfanraa (eepeep YYHWAT Laalwmg

FeOTEXHVKUMH Cydanraa rax) sByyNax apraynncaH 3eBReMXWAr OapumTanHa.
dH3 TepnunH 3eBnemx OonoBcpyynaraaaryn Oarraa TOXMONAONA TYYHTIN agumn
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36BNOMX 000X “XyAPUAH OpAbIH XaWryynbliH Yed, NHXEHEP-TeonorninH HeXLUNT
Cyonax apradnanbliH rapbiH asnara”, “XyapuniH opAblH  XauryynbiH OonoH
aLWNMNanTbIH YEUNH UHXEHEeP-reonoru, ruaporeonory 6a reosKonorminH cyfanraa”
33P3r aprayvncaH 36BAOMXUIAT alUWINaH TYWLSTIX OOMHO.

/HXeHep-reonorvinH - cyfanraaraap: kapboHat uynyynrmiar aryynary  ©6a
XYUMrY XYPACbIH (DU3MK-MEXaHVKUIAH WWHX YaHap — OanranuiiH GOMoH ycaHg
XaHacaH bavpan faxb Oat Gex YaHap, YynyynriH NUTONOrMitH BONOH pACUIAH
Havpnara, TYYHUW aH LaBLLMA, yenan 6a 3aHapXXUniT, Xypaac Yynyynrumd ryncant,
CYYNT, HypanT, LeMPenT 33p3r opAblr alurnaxaf XyHAp3N yy4pyymx Oon3oLwrym
hur3nK-reonorvH Bycan y33ranyyanunr cynancad 0amx éctont. YynyynriH WHX
YaHapTan X0nbO0TOM XYHWI 3pYYN M3HLSL Cepreep Heneemk Oon30wWwryn Xy4mH
3yAn (XU anrapax, YynblH HIBTPINTWMH YEUIAH LOXWMNTbIH Xyd, HypanT, uaupar
Tysia, reoTePMUMH HeXLeN r.M), ra3pbiH JOOPX ManTant 6a WA yypXalH XaHblH
TOTTBOPTOM DananbIr Togopxonnory GoncoH YynyynrniH  hU3KK-MexaHUKNH
WWHX YaHAPbIH OHLMOMMIAT HapUIBYNaH CyaancaH Ganx waapanaraTau.

5.3. ONOH XWAWAH L3BA3MMAN OYC HYTIMMH YynyynarT TemnepaTypbiH ropuMm,
USBAIMTAIN OYCUMH XU, XOPCHUM TACIX Xyp3d 0a TryH, MCIX, Xengex YewnH
YYNYYArMAH GU3NK YaHaPbIH ©6PYNeNT, OPAbIr allurnax YeunH xyp3ansH bawraa
OPYHbl HBNEBINIAH YH3MM3M TyC TyC 6rceH banHa.

5.4. Xaunryyn xumx Oyn OpfblH OHLOMTON X0NHOOTOMIroop YOKUATBIH 33P3r,
YYNbIH  XJbIH  MHXEHEP-reoNorMnH  HEXLOAUWH  Breravnr, TYYHYI3H TyXanH
AVYP3rT almrnax 0Oarraa rmMapo- 0a WHXeHep-reonorvinH HexLeneepes Wximn
TOCT3M OPAbIH YC XaTaax apra XaMX33r alunrnax Xaparmau.

5.5. VIHXeHep-reonorMnH CyfaanraaHbl yp AyHLO ra3pbiH OOOPX Mantant, WA
YYpXalH xaxyyriH (6opT) 4ynyynruiH TOrTBOPTOM OalANbIH X3TUIMH TONeBUIAH
YHINM3 6a Mn yypxamH YHACIH Y3YYA3ATUMMH TOOLOO XWMWX MaTepuansir rapraH
aBCcaH banx ecTonm.

5.6. YNNABIPMNUAH OONOH MPI3HWA OPOH CyyLHbI 30puynantTan Gapunra,
XOOCOH YyNyyNArMrMH OBOONrO Oa axymH Xor xasrgan xafranax UsrmiH Gavpnang
30pWYNCaH aWWMIT ManTManbiH X3BTALWMYM Tanbaunr 3aax erHe. JH3 Hb Xe[ee ax
axy 0a OMH ax axyWH YMNABIPNNMMH YW aXUnnaraa 3pXnaxX3f TOXMPOMXKIyM
Tanban Banx ectom.

5.7. OpoblH pavioHn Oaviraa OpoH HYTTMMH YaHapTal OGapunirbiH MaTtepuan
XWIM334 3H3 30pWAroop awmrnax 6onox aryynary 6a xy4aac XypacaHg YH3Mm3
erceH HanBan 30XMHO.

5.8. DKOMOrMWH Cyfanraaraap [dapaax Y3yyaanTyyaunir TOrToOX EecToW. YYHA:
Xyp33m3H Ganraa OpYHbl, TYYHWA [OTOP FEONOorM OpPYHbl Cyypb  Y3YY3NTYYA
(LauparniH TeBLUWH, raaapryyrvind 6a raspbiH AOOPX YC, araapbiH YaHap, XepCceH
Oypx3BY, ypraman, ambTHbl epTeHl r.M); Oapvixaap TeneBneceH OGapurbiH
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obwbekTon Xyp3anaH Oaviraa Ganranb OpYHbI MU3MK, XUMUAH DON30LWNYM XapunLaH
YWNYI3NMAH Tepen (TyxalH HyTar A3BCrPT YYC3X TOOCKWIT, raaapryyruiiH 6a raspbiH
L00PX YCHbl OOXVMPOONT; XyA3p aryyncaH OOMoH YMAABIPT X3P3rN3C3H ycaap Xepc
DoxMpoox; aTMocthepT xasrmax Oaviraa Xwi, TOOCOOP araapbiH YaHap OOXVMPAOX
r.M); GanranuinH Gasnrvir alwmrnaxag Yycex ceper Henee (TeXHWKUMH X3P3rudsHA
Laapaaraax yc 6a ovH MaccuB, YHACIH Oa Tycnax yMiaB3PAaAniiH GapLubiH rasap
LIOPOO, aryynax Yynyynar, Xyynax Xepc, XWULWrinH OyC XyAPUH OBOOMTO T.M);
BOXVPANBIH 3X YYCBIP TYC BYPUMH AMHAMUK, TYYHUM YPramKIdX xyrallaa, XapuiuaH
YVINUA3AMIH aIoyA, TYYHWUIA 33P3T, IPUMMXKUAT, LUMHX YaHap Oa HeneennumH oycumnH
XM X3raapbIr TOFTOOX, Dalranb xamraanax apra XamMx33 aBax 36BfIOMX rapraHa.

XepCunr CUAPIMKYYAIXTIN XONO00TON acyyanbIr WUMAABIPIIXMIH TYNL XepCeH
OYPX3BUMIH 3y3aaHbIr TOLOPXOMNOX, C3BCMP XYPLACAHL arpoXVMMUMH Cyaanraa
ABYYNax, TYYHUYI3H Xyynax XepCHWUN XOpyy YaHapbiH 33par 6a ypramibiH Oypx3By
YYCrax GonoMXuIr Tannbapnax Xapartu.

5.9. OHUrov H1MM3N Oereer, eBepMeL, MAPOreonorvinH, NHXeHep-reonorninH
OonoH Oycap OavranuviH Hexuen OyxXuM OyyparT X3P3rKyyndX Waapanarata
DavranVnH HeXUeNnuH TycranncaH cypanraaHbl apradnan, axJblH X3MX33,
X3P3MKYYAI3X Xyralaa, X3parkyyasX ropym 33pruir TeneBieH sByynaxaaa Tecen
X3p3arXKyynary Ganryynnara OONoH Tycran 3eBLISSPeN 333MIIMINML Hb XapWiLaH
TOXMPONLCOH Oanx Laapanarartan.

3ypraa. OpabliH HeeLMH TooL0onoNn 6a GasNrUiH YHANr33

6.1. KapboHaT uynyynrinH opabir HOeUMAH 33p3rN3133P aHMUIMK, TOOLLOONbIF
2015 oHp 6atnaracaH MoHron yncbiH “AWnT ManTManbiH Gasnar, opablH HEeLMIAH
aHrvnan, 3aaBap”-bir GapuMTNaH XUNH3.

6.2. KapboHaT u4ynyynrMuH HeeUMWH XYPISNAWMAM  X3CIMUMAP  AraH
TOOLLO0/I0XOf, Aapaax OHLIOMMIAT Xapran3aH y3H3. YyHL:
- TYYXWA 3OMIAH TOO, YaHapbir TOLOPXOWICOH HESLUMWAH 33p3rnan Oa y3yynant
VIXWN TEBWMHA CyanaracaH banHa;

- H3MH TOPANIH reonoriiH TOrTOLTON, X3BTWWIAH AOTOOL OYT3LL, TYYHMM 3y3aaHbl
©6pUNeNTUIH 33p3r, OOAMCBIH Harpnara, TyYYXWi 3OMAH TEXHONOMMIAH WWHX Oa
YaHapbIH YHIC3H Y3YYM3NT OMPONLOOroop MxXmn OanHa;

- YYNyynruiH OavpLUnbH - HEXLeN TOTTBOPTOM, CTPYKTYPbIH HAMH 3MeMeHTdq
HEBUMMH X3C3TWANIT YYCraC3H banx;

- onbopPNONTbIH YEUMH YYN-TEXHUKUAH HEXLON HIMH afun, Xura 0anx;

- OrLOM YHanTal X3BTLWMWH YHambIH Aaryy awuWrnantblH fAapaannbir ypbayunaH
TOOLICOH YYNblH ManTanT Oyloy LOOHOMMINH TENEBN6COH FOPU3OHTOOP HOBLIMIH
X3CAMWAMNT XyBaax X3p3rTan;
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- TYYXWWA 3AUWH  YWANABIPMANMMH  Tepen 0a TyyHUM YaHap, TOO  X3MXK33r
reOMETPUIH  X3N03PT OpYY/K XyP33/13X OONOMXIyM ©on TyYHUAr TyXaunH
HEBLMIMH X3C3MWNA, CTAaTUCTVK apraap TOLOPXOMIHO.

6.3. Heeumnr Toou0onoxon KapboHaT YynyynriiH opabiH OHLIOTUIAT TyCracaH
[apaax HIM3NT HEXUeNWIAT TOOL0oMoX €cTon. Tyxannoan:

6.4. | OynarT xaMaapargax OpAblH XaWryynbiH Ved HapuiBYnaH CydancaH
X3CTUAH XaWryymblH ManTanTblH XyP33H A3X Heeumnr Gattanm (A) 33p3rnan3ap
TOOL00MHO. Onbopnont aByymx Oavraa |l OYArMAH OpAbIH aLUMNANTbIH YYNbIH
AXNbIH XYP33H A3X HeeUMUr 3H3 33p3rang Xamaapyymk OonHo. battam (A)
33P3MN3AMNH Heel, XYOPWUAH OMETUIAr xaHranTTal TOOroop OrTONCOH Oa Teamn
X3MX33HWIN NabOPATOPUMH LUMHXMUAS XUUATACIH OanHa. MeH X3BTIWMIAH 3y3aaH
Ga KapboHaT YynyynrumMH YaHap, XeHaumXunTiinH (kapct) 33par (100 %-mac
UXTYI), TYYHUYI3H TFEOMETPUIMH  [LypCT opyymx Oonoxynl (reomeTpr3oBaTh)
TOMOOXOH XOHAUVXUATUAH 3ypBacbiH TanbaWr HawaBapTald TOrTOOCOH Oanx
€CTOM; Xacy TOOLOX OONOMX OyXWIA YynyynruiH yAnaB3IpRanuiH (TeXHoNorniH)
Tepen, TeKTOHMK 3BAP3A, yNMaap erepliceH 6a ereplumng epreeryn YynyyaruiH
OYCUIH XN 3aar, T3Ar3PUAT Xypasnax 0a xonbox bycas xyBunoapsIr HapunMBYNaH
TOTTOOHO; YyNyynrMH aH LaBbir Cyanax, TacpantaT 3BAP3M, TYYHUA WAMKUATUAH
aMMUTYAbIT TOFTOOHO; KapOOoHAT YyNyyaruniH TEXHONOTMMH TepnunH (coopT)
XWIIAT TOFTOOHO.

KapboHaT 4ynyynriH TeXHONMOMMH TepNUIAr snarax, sH3 BypunH Goxvpgpon,
COPTbIH HaMpnarbiH TOOH Xapbllaa, YANAB3IPM3NA  X3P3rMdX  OyTI3rmsXyyHUM
HOMEHKNATYpPbIr  TOFTOOHO. T3AMIPUNAT TEOMETPYN3X OONOMXIYM TOXMONAONA
CTaTUCTUK apraap TOAOPXOMMK O0oMHO.

[l OYNrMAH OpAblH HAPWMBYNAH CyAancaH X3CTUH XanryynbiH 0a alWMrnanTbiH
ManTanTbiH XYP33HA, TYYHYN3H | OYArMAH OpAbIH 3KCTPanonaUblH reonorvmH
YHIOC3NTOM OyCcon OMETWMH epreH Hb YHan, CyHanbliH faryy Ooputon (B)
33p3rN3n[, 36BLOSPeraex MantanT X00pPOHAbIH 3aHaac Uxry banx Toxvongong
Heeumnr GoauTonm (B) 33p3rnan3dp  TOOLOONOX OOMOMXKTOM.  YynyynruiH
YVNABIPN3AUIH (TEXHONOTUIH) Teperl, TEeKTOHMK 3BAP3S 0a KapCTblH OPOH 3aiiH
GanpnanbiH CydanraaHbl HapUWBYNan Hb OpAblH TOrTol 6a TyyHWUIA OGanpnang
TOOMNBH Heneenexryin 0on xaa x3a3H xyBunbapaap xypa3mk 6onHo. boauton (B)
39P3MMBANAH HEBLMAH XYP33HA, aH LaBblH XBMKMMH 33prnr TOITOOH erepLunng,
epTeeryn 0a erepLICeH YynyynruiH XUAKAC snracaH 0arHa. TOMOOXOH TacpanTtat
3BAP3N OYXMM OYCA WWMKUATUMH aMAUTYAbIr TOrTOoHO. KapboHaT yynyynruiH
YVNABIPASAMAH  (TEXHOMOMMMH)  TOPMMIAT  XYP33713X  DONOMXIYI  TOXMONAONS
TYYHVUI OPOH 3aiH TapxanT 0a TOOH XapblLaaHbl 3yW TOFTALIN CTAaTUCTUK apraap
TOAOPXOWAHO. YynyynrumH Tepnyya Hb XKUWWIT 3aaracaH Oyx y3yynanTtyyassp
TOAOPXOWNOrAOX, AnraracaH Oanx ecTom.
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BonomxTton (C) 33p3rMan33p HEeeuMnr TOOLOONOX X3C3MT 3H3 33P3rNaNA
30BLUOBPOIACOH XalryynbiH (LLOOHOTMIAH) TOPBIF X3P3rnax Oa XapuH aBax M3A33/13/
Hb opAabIr onbopnoxon GartnaracaH awMrnanTbiH erergen 6avHa. LLUnH3 opabiH
XyBbf, - X3CTWWI HapuMBYNaH Cyanax yen aBcaH yp AyH OanHa. bomomxrown
(C) 33parmanuiH  HEeLWAH XWAWAT  LOOHOroop ©0a reonorviH  YHAICIATIN
3KCTPANoNAUbIH YHACIH [133p TOLOPXOWIHO. IKCTpanonsubiH OYCUAH epreH Hb
CyHan 6a yHanbiH garyy Gonomkron (C) 33p3rnang 36eBWESPSraceH Mantant
XOOPOHAbIH 3aMHaac x3Tpaxryn GanHa. KapOoHaT yynyynriH GanranuiH yHOCH
TOPON XWAr33g YMNABIPMNUAH TOPNUAT HEBLMNH XYP33HL TOLOPXOUICOH Banx
ecTon. T3Ar33pUIH OPOH 3alH TapXanT 6a Tepen, COPTbIH TOOH XapbLiaaHbl ePeHXMI
3yM TOrTAbIM TOrTOOCOH OalHa. X3BTWMMH X3n03p, Xxamx3> 6a portoon OyTumnr
TannOapnax, awurnanTblH YeWnH YyNn-TEXHUKMMH OOMOH WHXEHep reonoru,
FMAPOreoNOrMMH HEXLIMNT TOFTOOHO.

Byx OyArvMH XYHAP3NT3M  TOrTOLTOWM OPAbIH  XaWryynbiH yen TreonorniH
VHOSCN3NTIM IKCTPaANONsUbIH OYC3A ManTCaH raHL, H3r YymblH ManTant, epMuiH
LLOOHOTOOp TeonornH Banryynamx, reo®usnkMnH OonoH Oycap CydaanraaHbl
ereraMiAr TooLoH unpyyncaH baanruir (P,) AnraHa. LleeH TOOHbI XaWryynbiH
ortnon, GaranuinH MnapL, 3CB3M apal WNyy HapumBYNanTal CyanarfcaH opmbiH
X3C3ITAM (YHaCTOK) XMLLIMXK KapOOHAT YyNyyNruinH YaHap, YMNABIPANNAH TOPINIAH
YYNYYArMAH TapxanT Oa xapbLaar aBy y3H3.

6.5. HeeunnH Oyx 33p3rnang; TEKTOHUKUMAH 3BAPINMAH OYC, XOHAMMXKUNTTIN
Tanban, fOaBXaprbiH canaancaH x3car Oa wWyBTapra, YynyyarMH 4aHap OONoH
opabIr onbopnox yyn-reonorniH Hexuen Myyaax banraa YMrnang 3KCTpanonaLbIr
XOPUIIOHO.

6.6. OpAblH reonoruinH HeeLed TyNryypnaaH TyYHUAT onbopnox TeXHUK 3AMMH
3aCTUAH  YHASCIAMIT OONOBCPYYNHA. DHIXYY YHIAICI3M33p 0n00pnoX YyypXanH
xs3raapt OarTax 6arnraa, onbopnonTbiH Xxasraan 6a GoxMpanbIr TOOLCOH reonornnH
HEBLMIAH X3CTUIT YNABIPNNNIAH HeeLer xamaapyynax bereef yMNaBIPA3AMMH
Heeumnr Oatnaracad (A), maragnacaH (B') 33parman XX aHrunaH pdapaax
LiaapAnara xaHracaH Oavxaap “AWWIT ManTManbiH Heel, OasnrMH aHrMnanbIH
33aBap”-T TycracaH.

BatnargcaH (A') yANABIPM3NMMAH Heel. XauryynblH axrnaap TOrTOOrACOoH
battam (A), GoauTon (B) 33p3rManviiH TeONOMMAH HeeLem TynryypnaH YyibiH
YANABIPUMH TEXHMK, TEXHONOMMNH COHMOMT, TOOL0O, XYAPWWH TeXHOMNOTUMH LWNHX
4aHapbIr YMAABIPAINNAH TEXHOMNOTUMH TYPLUMATBIH TOBLUMHA CYANaH, UHXEeHepUnH
Wwnnodn, Ganranb OPYMH, X6AeNMepUnH aloynry arnan, 3pyyn axym, 3px 3yu,
XYHUM Heell, YAVpAnara 30X1MoH Oanryynant, a3g OyTau, XaHramx, HUMMM, axym
YWNYUA33, 3OMAH 3aCTUAH VP alUrMiH TOOL00, BONOH XONOOrAoX XY4YWH 3YWMANIAT
HapUIBYNaH TOOLCOH “ALLUIT ManTManbiH OPAbIr aLUWIaX TeXHWUK-3AUAH 3aCruiH
YHI3CN3N"-33p TOTOOCOH DariHa.
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Maragnacad (B') yMnaBapmanuiH Heew. XaWryynbiH axmnaap TOrTOOrACOH
6oawmTon (B), GonomxkTon (C) 33parnanmiH reonornini HeeLe TyNryypnaH yynbix
YANABIPUMH TEXHMK, TEXHONOMMNH COHMOMT, TOOLL0O, XYAPVWH TEXHOMOTUMH LNMHX
YaHapbIr YMAABIPAINNIAH TEXHOMNOMMIH TYPLUMATBIH TEBLUMHA CyANnaH, UHXEHepUIH
Wwnadn, davranb OpYMH, XeAenMepunH aynryin Oampan, apyyn axyw, apx 3yu,
XYHWIA Heel, yaMpAnara 30XMoH banryynant, o34 6yTau, XxaHramx, HUMMM, axyw
YWNYUAr3, 30MAH 3aCTUAH VP aLlrMiH TOOL,0O OOMOH XONOOrA0X XY4MH 3YMANNAT
HapWBYNAH TOOLUCOH “ALIMIT ManTMalblH OPAbIr aLUINaX TEXHWUK-34UAH 3aCrUnH
YHI3CN3N"-33p TOrTOOCOH DawiHa.

6.7. DOMAH 3aCTUAH a4 xonboranbir (VIANABIPMAMAH HEeL, 3CB3N UAPYYICIH
Gasnar) Hb TOOLOOMX, TYYXWI SAVIAH YANABIPN3NNIAH Tepen 0a coopT, onbopox
apraap Hb fArax, HeeUMr 33P3rn3M33p TyC Tycaf Hb TOOLOMHO. AlMrnargax
Oavraa opp [133p WN3PC3H, O3nTraracdH Oa 63n13H Oanraa yxmang, TyYHYM3H
XamraanantbiH Uyng (uenuk) 6ariraa HEeLMIAT TYYHWIA CydanraaHbl 33p3rT TOXMPOX
33P3rN3133p TyCad Hb TOOLLOOJHO.

6.8. X3p3B TEXHWK-3AMMH 3aCTUAH  YHASCIN33P MP33AYIL  aluMriaxaap
XafrancaH Oa xypaacaH Heel, [farangyynaH onbopnoxofd yp aliurtan, 3CBaf
AapaarviH MKuL, 0nbopnox OONOMXKTON Hb TOFTOOrACOH HEBLMAT X0nboraox
33P3rN30[ aHrnaH TooLoomnX, basnart xamaapyynax (3AWIH 3aCrUAH, TEXHOMOMUIH,
FUOPOreONONVIH, YYN-TEXHUKMIH, SKOMOTMIH M) LWANTraaHbir Hb 33aX erHe.

6.9. TOMOOXOH ypcran yc, ycaH CaH, CyypbLUibliH OyC, fapxaH Laa3Tan rasap,
Ganranuit 6a Tyyx, COENbIH Aypcrant 3ymn OyXMi ra3pbiH XamraanantbliH OyC, yn
XOLNeX XepeHrMnH 6a XAA-H OanryynaMxunH oObekTbiH XamraananTbliH Oycag
Banraa HeeLMMr XoNOOr[OX XyPMbIH Aaryy TOOLOooMX, basnart xamaapyynHa.

6.10. LlaxuM TOOLOONMbIr aLUMINaH HeeLMAr TOOLOONOXA00 YHACIH ereraen
Oa Ganryynamx (xamryynbiH ManTanTbiH CONOWLION, WHKNMHOMETPUIH erermern,
NIMTONOMM-CTPATUIPadbIH XUAWAH LT, COPbLIONTBIH MAaH 0a yp AyH, XULLrWAH
V3YYTATYYA M.M), HEBLMIH 3aBCPbIH 6a 3LCMIAH TOOLIOOMBIH HIFAC3H VP AYHA V373r,
3aCBap XMMX OOMOMLOOr XaHracaH WX Oyp3H MporpaMm X3p3riaXuir 3eBneper.
Llaxum Gapummxyynant 6a rpadukyyn Hb aryynra, OyTau 6a xanb3p33pas TyxanH
GapuMTa TaBMraax Waapanarsir OypaH xaHracaH b6anx ectom

6.11. Awuvrnant fBaracaH oph [33p XSHANT XMUXO33 eMHe Hb batnaracaH
Heel, Oyp3H alMrnarAcaH, LUMH3 HeeL, XaHranTTan X3MX33HWMA YHASCITIN
TOOLOONOrACOH Ganx LWaapanaratalH [33p XauryynblH erermen 6a HeeuwiH
almrnanT, XyapuH bvetuiaH fotoon OyTay, 3y3aaH, xanbap, banpnax Hexueneep
Hb XONOOrfoX apradnan, 3eBNeMXWWr DapvMTRaH XWX OariHa. DH3 TepnunH
apraqmncaH 3eBnemx OONoBCpyynarfaaryy TOXMONAONA TYYHTIM afmn YaHapbiH
3eBMeMX 0onox OXY-biH  “MeTopmyeckne pekomeHZaums No COMOCTaBEHMIO
LaHHbIX Pa3BefKy 1 pa3paboTkv MeCTOPOXAEHNUI TBEPAbIX NONE3HbIX MCKOMAEMbIX,
2007"-wnr GapumTanx OOSHO.
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Xapblyynax Matepuann 3bM3-eep emHe Hb 0atnargcaH HeeLMH Xyp3d
TaTaracaH Oa Heel, ecrex TanbdavH Xyp33 Hb HOTIOMAOOMYW XacarAcaH, TyYHYN3H
YICbIH HEBLMAH OYPTraNg OYPTrarACOH HeeUMH Tyxak M3A33130 (YYHWUA TOOHL-
3BM3-e6p 6MHE Hb OYPTIArACIH HEBLMAH YNA3MA3N) OYXUIA HEeLMAH OypPTra33C
xacaracaH Heel, (onbopnocoH Heel, 0a XamraanantbliH Lyn) OPHO; HEBLMIH
XOeNreeHn XyCHIrT (XyapuiH 6reT 6a opabir Oyxang Hb HEBLMIAH 33P3rn3n3dp
anracaH) Oa eepunergex OYPTMArACIH HEeL|, TYMUP3X XalryymbliH VEUNH Heell,
OYT3rAdXYYH raprant, TI3B3PM3NTUMH Oa ONOOPNOATbIH YeUWH Xasrhan, awurt
ManTManbir OONOBCPYyNax VEUMH Xasrgan 33par HeeumnH OypTranasc xacaracaH
HEBLMIH XYP33HA, TOLOPXOWNOrACOH alUWUIT ManTMarnbiH YaHap OyXuin HeeuunH
GanaHcaap WMIPXUMNATA3HI. XapblUyynanTblH Yp AYHL OPAbIH YYyN-reonornn
HEXLBNMNH 86epUNenTUIr XapyyncaH 3ypar, rpaduk xaBcaprarfacaH 6anHa.

XapbUyyNanTbiH Yp AYHIMAH 3aANaH LWXHXMNM3M3p 0onbopnonTsiH ereranvntH
HavnaBapTav Gampang yHINr3 erex, Heel, OOJONTBIH Tycraap V3yyn3nTyyaunH
©OPUNeNTUIAT TOrTOOX (TOOLLOONCOH Tanbal, X3BTLIMIAH 3y3aaH, YaHapbiH Y3yyianT,
33M3XYYHUIA MacC r.M) Waapanarata. Xyn3sH 3eBLIeeperaceH apradnanbii garyy
HAPUNBYMNCAH XaUTyynbir XUAC3IH 3C3X, HOOLMMNT TOOLLOONIOXA00 OPAbIH re00rnnH
TOITUBIH  TOLOPXOW OHUMOMUAT  Xapran3caH 0Oavpgan, HeeuMnH TOoOLOOMNbIH
Y3YYIATYYAUNT TOOOPXOMNOX WUTMAA YHAMWWAA T3P Hb XMP HEeMeenceH 33prumr
aBY y3H3. YaHap 0a HeseL, Hb HOTMOFAOOryM aAWMIT ManTManblH XanryynsiH 6a
onOOPNONTbIH ereraen, TYYHAN snraaHd 3aanaH LUMHXUAMD XUAXK XapbLyynax
aXnNbIlr OPAOA, XaWryyn XuMMcIH Oa onbopnont sByymx Oarraa Oawryynnaryym
XaMTapy XunX ecTou.

X3p3B XauryynblH erergen awmrnantaap 0ypaH 6atnaracaH oM yy 6ara 33prmH
3epyy rapy Oaviraa Gon yynbiH 0NOOPNOX YWNABIPUMAH TEXHUK-3AUAH 3aCTUAH
V3YYNINTIHA, Heneenexry, XauryynbiH 0a awurnantbiH ereraavnr XapbLyymx,
reonorv-mMapKLwenaepunH GypTraAnIAH yp AYHT alWnrnax bonoMXKTON.

9bM3-eep X3n31U3rA3H aWKUIT ManTManbiH YaHap 6a Heew Hb OypTraracaH opa
[33p almrnantaap Tap Hb Oatnargaaryn ©om Tycram 3eBLUEepen 333MLUMTYUIAH
XYC3NT33p 6MHe Hb BatnaracaH napametp Oyioy Heeuep 3acBapbiH KO3MMULMEHT
X3P3rN3X, 3CBIN MYMUIIX XaWryyn 1OM Yy aWWranTbliH Xauryyn XuUmK Heeuunr
TyCrainaH TooLOOMXK, axJIblH YP AYHIVIAH UTMM YHIMWWAL (HanaBapTan banoans)
YH3MIM3 erex Lwaapanararau.

ALVMNanTbiH Xaryyn oM yy onbopnox yem TOOLOOMbIH Y3yynanTyya (awmrt
ManTManbiH OVeTUH 3y3aaH, TOOLOONCOH Tanbaw, awwrt OypanunH aryynra,
33/13XYYH XWH T.M), Heel, 6a YaHap Hb OaTnaracaH, TYYHYN3H 3Ar3p 66pHNenTuiH
WanTraaHbir TannbapnacaH GarHa. XapwH XapbLyynanTblH yp LAYHTVMH 3apfaH
LUMHXMNTIIM3P 86pUNenTUAH X3IMXKI3T TOrTOOX Laapanaratan.
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6.12. LleMeHTUAH Tyyxun 3aMnH  KapboHaT YynyynruiH OpAblH  HeeUMMH
TOOLLOOTOM XaMT H3MH 33p3r, UEMEeHTWMH YANAB3PT X3P3rNax Lwasapnar TyyXui
SAMWH HEBLMUr TOOLOH OYPTIYYM3X Hb LEMEHTUMH YANABIPUMH TYYXWA SONAH
0aa3sblH acyyanbir HIr Mep WMKAdX OONHO. X3P3B UEMEHTUMH TyyXWM SOUNH
WWXTUWH WaBapnar OypanmdxyyHUIr OatnaracaH Heew Oyxuii onbopnox bGanraa
OpA00C HUMAYYMX Garraa 0on HeeUMMH TOOLOO OyXWUK XaWlryynblH TannaHma
TYYHUIT TIMAIMXK, YNAX Ganraa Heew TyyYHUM YaHapbIH Tanaapx M3A330aumnr
erex ecton. LleMeHTUH ynAB3p aXunnax XyrauaaHg UeMEHTUMH LUWXTUMH 2
Oypasapunr (WoxorH vynyy Oa WwaBap) A33pX OpAyyAaac XaHraxaap TOOLOOSHO.

TYYH33C ragHa, HeeLMH TOOLOO DYXMI XanryyibiH TaUAaHA LEMEHTUIH TyyXUi
SAWVH WWXT3L opox Oycan OypaBapyyavnr (rMnc, NMUPUTUIAH Orapku, rMApaBavK
HAM3NIT) TapraH aBax 3x YYCB3PUII TOOOPXOM 33ax erex, T3Ar3PUIH YaHap, Heel
Oa yMNABIPT HAMNYYA3X TOO, X3IMXKIIHWUI Tanaapx M3AIINNMN 3aacaH DaiHa.

6.13. Haranmax awurt OypaB3pYYOMMH HEBLMAH TOOLOOr alUWIT ManTManbir
VX OYPAN3P HEBUMNT TOOLOOMX, allMINax apraynncaH 3eBNeMXxunr GapumTnaH
XWNC3H DaliHa. DH3 TepnuniiH 3eBNeMX BONOBCpYynaraaary TOXMONAoNL TyYHTIM
anun 3eBnemx 0Oonox OXY-blH “PekoMeHpaums No KOMMAEKCHOMY U3y4eHuIo
MECTOPOXAEHWMA W MOACYETY 3anacoB MOMYTHbIX MOME3HbIX WMCKOMAeMbIX U
KomnoHeHToB, 2007"-mnr apumMTanx 6onHo.

6.14. HeeuunH TOOLO0MON OYXWA XaWryynbiH axJblH P AVHIWAH TaWnaHr
MoHron YncelH dpasc OasnrunH 3eBneneec 6onoBCpyyncaH xonodornox 3aaBpbir
GapumTnaH OONOBCPYYMK, TaWMNAHIMAH XYBUWAT YNCbIH FEONOMVAH M3A33NMNNIH
CaHA Tyllaaxgaa xonboraox GapuMTyyabir WaapanarsiH garyy OypaH OypayyncaH
BanHa.

Jonoo. OpabiH cyanarpcaH 6anpan

7.1, Yyn yypxavH cangsiH 2015 oHbl 09 gyrasp capbiH 11-HUM egpuinH 203
Ayraap Tywaanaap 6atnaracad MoHron YaceiH “AmrT MantMmansiH 6asnar, opabiH
HEBUMH aHrunan, 3aaBap”-biH LWaapAnarbiH Aaryy awurt ManTMaiblH OpAbIr
CypanraaHbl TYBLUMHM3P Hb YH3NM3 XMArACH (Oasnar) ©a xawryyn XwinrncsH
(opf) rC3H BYN3IT aHrMHA.

YH3C3H Baanruir Laallma, XanryynbiH axnaap Cyfnax Laapanaratan SCoXunr,
Xauryyn XUNCSH OPAOA YWANAB3pNaN sByynaxaf O3nTraracaH Oananbir Tyc Tyc
TOLOPXONNLOT.

7.2. KapOoHaT YynyynrumH opabir YHI3X3A, TYYHUM YANABIPAIAMMH BONOMXKUT
VH3 LBHD Ga XalryynbiH aXun SByynax yp aliruir TomopxowuncoH 6anx, opabH
ePeHXMIN X3IMXKI3T TOITOOX, AaPaadniH LATHbI XaWryymbiH aXW ABYYNax XaMriH
CalH X3TUWH TenesTa Tanban 6a onbopnonTbiH epeHxm Tanbanr anracaH Hanx
ecron.
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Feonoru-3aMmnH 3aCrMH YPbOUMNCAH YHINM3 XMWX3L, XaHTanTTark X3IMXK33HWUM
AKUN ABYYNCaH WWH opablr Byxang Hb OYly TYYHUM HIM X3CTUWr XampyyncaH
YHINM3HUMA  aXJblH yp AYHMMWAH TalnaH [d33p YHOICNX OonoBcpyynaracaH
XaWUryynbliH TYP XULLMMH TeXHWUK-3OMWH 3aCTUH YHASCN3NA, TYNryypnax, Heeuumr
TOOLLOONOX XMLWMIAH Y3YYN3NTYYAUIT TOFTOOCOH Banx ecTou.

YH3MM33 XUAMOC3H OpfblH HeeL, CydanraaHbl 33praspa3 ron Tenes WpYYICoH
Gasnar (P,), xaasa bonomxton (C) 33p3rnan3sp 3pam63n3rACcaH BarHa.

Oppobir onbopnox cucteM 6a apradnanbiH Tyxan Teceenen Hb MKW TecTan
(aHanor) Tecen A33p TOMCrOCOH, BONOMXMIH X3MX33HW 0NOOPMONT IOM. DH3 yen
Baskyynax TEXHOMOMMWH CXeM Hb N1abOPATOPWMMH LWWHXMATIIH A33p TyAryypnax
TOAOPXOMNCOH OYTI3rAdXyYHUM YaHap 6a OONOMXKMIH X3IMXK33HA WX OYpHIIP
alwmrnax TooLoo Byxui Tyyxui 3auiH rapl, 6anHa; yypxanr 6anryynaxag opyynca
XOpeHre OpyynanTblH 3apdan, OyTIarasxyyHU eepunH epter Oa bycag 3aMWH
3aCTUVH V3YYNAATYYL Hb VXKUN TOCTIN-TOCNUIH 0aa3 433p TOMCrOCOH TOOLL0Oroop
TOLOPXOVNOrACOH BanHa.

YynblH 0100PNOX YNABIPUIH ax axyMH-yCaH XaHraMXunH acyyaan Xanryynbix
ven ypbodmncaH bananaap To4opXoMnoracoH barvHa.

Oppbir onbopnoxod, xyp33n3H Oyn opyvHA, Heneenex Oamanbir aBy Y3C3H,
TYYHWIAT YHINCOH BaitHa.

X3BTWWAH MOPMONOrMAH HAPUMBYMICAH Cydanraa, TyyXW 3auinH GoANChIH
Hanpnara, DasXKyynax TEXHONOTWH CxeMunr OGonoBcpyynax Oa opapir (TyyHWiA
X3CTUWT)  YHIN3X3A, TYPLMNTBIH  aIMMMANTbiH - YANABIPUAH  aXunnax  Xxyrauaa
Hb XaWryynbiH axJiblH ye LWATHbl TOCIUAH XYP33HA YAChIH WUHX334UMH BarvinH
WNMABIP33P 3-aac A33Wryn Xun banHa.

TypLUMAT-YUNABIPAAMAH  ONOOPNONT Hb OPAbIH  XaWryynblH ye  LWaTaHa
Xamaapax 0Oereep, TypLUMAT-YWNABIPA3NMAH ONOOPNONT ABYynax Xxetendepwmr
alWIT ManTManbiH OpAblH Xawryyn ©6a onbopnont 3pxnardmg  OOnoBCpyyIxX
MOHrON yNChbIH YYN YypXarH TOPUIH 3axupraaHbl xonoorgox Ganryynnaraap xaHax
GatanraaxyyncaH 0arHa. DHaxyy xeTenbep Hb 3 XWM33C AWy XyralaaHg
X3p3arkux  Gereen  TypLIMAT-YWNABIPAINMAH  ONOOPIOAT — SIBYYNax 30pwUAro,
YHOSCN3ANIAT CanTap TOLOPXOMNCOH, OPAbIH XaMrMH Teneenen cantan, TIPryyH
33MXML, ONOOPNONT ABarfax X3C3rT TeneBneraceH xetenodep banHa.

TYpLUMATBIH YWNABIPUAH aLUMINANTbIH Vel reoforiH TOrToLl, YyN-reonormiH
0a yyn-TEXHWKWUAH Hexuen, TyyXui 3auir onbopnox 0Oa TyyHWUWAr OGaskyynax
(baviranuiiH Ga TeXHONOrUH Teper, TIAM3PUAH XapunuaH ysnaaa, Gasxyynax
OHLOT, Xarac YWANABIPANMAH TYPLUWAT .M ) OHLJIOTVIAT TOTTOOHO; 3H acyyasbir
36BX6H AWMIT ManTManbiH ryHU Garpnan 6a CyHanbir UAPYYNCIH TOXMONAONL
LIMNABIPNIX DONOMXKTOWN.
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7.3. Xanryyn XmnracaH opaof HeeLmMnH T00 X3MX33, YaHap, TEXHOMOTMUIH WMHX

YaHap, rugporeonorn, onbopnox Yyn-TexHUKUAH 06a reo3KONOrMAH HeXLenMnr
TOLOPXOVNOXbIH TYNA XYAPUAH OMETUIAr LooHor 6a yyNnblH ManTantaap cypancaH
Darx éCTon. DH3 TOXMONAONA OPABIT 333MLLIMX HexLeN 6a Xypam, YynbiH BGasxyynax
YVNOBIP WKWH3P Oapux, 3CBIN YMNABIPUAH 0Gaa3 [33p C3PrazH OOCronT Xumx
TOCINAH TEXHWK-3OMMAH 3aCTUAH YHOICN3N OONOBCPYYNaxak XaHranTTarl XaMxXa3H[
cynnaracaH 6anHa.

Xaunryyn XMCaH opAblH CyfanraaHbl 39par fapaax Laapanarbir xaHracaH 6anHa.

YYHO: - OPAblH FEONOTWAH TOTTULIH XYHAP3NMAH OYN3rT TOXMPCOH 33P3rN3N33p
HOBLMNT TOOLLOONCOH Danx;

alWIT ManTManbiH CoopT 6a YMNABIPM3NUAH TOPAUAH TEXHOMOMMIAH LLIMHX
YaHap ©Oa OoawCbiH HaWpnara Hb YWNABIPMANMAH a4 xondorgon Oyxumi
Oyx awnrt dypasapuAr mx OypH33p 0nNOOPNOXoop TeNneBNeceH OHOBYTOW
TeXHONOrMAr DONOBCPYYNaxaf XaHrantran, YHACH ereraivnr rapraH aBaxymnly,
HapuMBYNANTam cyanaracaH 0avHa. TyYHUN3H YMAABIPUMAH Xasranbir almrnax
IOM Yy TYYHUIAT HEBLIeX TOXMPOMXKTOW XyBUAOAPLIH YNMNNIAT TOLOPXOMICOH
BanHa;

KapOoHaT uynyynartan xamT Ganpwmnx awurt bypasap aryymk Oavraa awwrt
ManTMarblH (raspblH 4OOPX yC Ba Xyynax XxepcHW YynyynarT banraa) Heeumnr
XUWIMMAH YHOCH [133p Heel, oM Yy OasnrumH 33p3rnang opyymk cyfdanHa.
TyyHMn ToO 0a awwurnax OOMOALOOTON YAFMNUIAT XaHranTTal X3MXK3I3HZA
cynancaH bamx ecton;

opabir onbopnox Tecen GONOBCPYyyNaxad yynblH axnblH atoynry Ganpan ba
Oarranb xamraanax AYPMUVH Laapfanarbir XaHracaH OanHa. vgporeonory,
VIHXEHep-reonorn, reokpuonoru, 3dKomork, —yyn-reoforuniH .M Oycag
DanranMnH HexXUeNMMH YHOCIH XYYWMH 3YAIMIAr  TOLOPXOWIX Bonoxymu,
X3MXK33H[, HaPUMBYMNCAH Cyaanraa XMAracaH dawx;

[€ONOrMH  TOITOL, X3BTWWMH OarpnanbiH  Hexuen, TyyHUA Mopdonory,
HEBLMIH TOO X3MX33 0a aLUMIT ManTMarblH YaHapblH TyXal ereranmH yHIH
Maragnan Hb opf 6a X3CrMWH Teneenex YaaBapTav COpbLOOP OaTanraaxcaH
BanHa;

OpAbIr 0NOOPNOXOA XYP33N3H Oy OPUMHA HENeesk DOMOX XOP XeHeeNNIr aBy
Y3C3H OaWxblH 33p3rL33 3KOMOMMMH Ceper HeneemnMnH TeBLUMHT HOPMaTMBT
X3MX33HI Hb XYPTan Oyypyynax Oyloy TacnaH 30rcoox apra X3amx33 aBCaH
banx;

HEOUMIMH TOOLOOHbI XULNT Y3YYN3NTYYA Hb YWNABIPAAMMH ay Xxonboraon
Oa TyyHUA MaclITabbir XaHranTTark X3MXK33HA XYPT3N CarTap TOLOPXOWMICOH
TEXHUK-3AMNH 3aCTUAH TOOLLOOHBI YHAICN3N 433 TynryypnaracaH OavHa.
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HeeuniH gH3 BypuinH 33p3rnanyyanniH 30XMMXKMT XapbLiaar TyCran 3eBLueepen
333MLLMTYML O0NOH IBM3-UIAH LWMHX3341T rapy OONOX OU3HECUIH 3PCARNYYAUNT
TOOLIOH Y3COHWI YHAC3H [133p Tyxal OypT Hb TOTOOCOH BalHa.

| 6a Il BynrvinH opablH onbopnonTbiH Tecens opontyynax donomxton (C)
33P3MN3AMAH HEBLMH X3IMXK33T OPAbIH FeONOrNIAH TOTTLBIH OHLIOT, 0NBOPNONTLIH
apra, CUCTEMWWH COHIONT, aAaWn TeceeTan Tecenn X3ParnacaH  Typluniara
33PMUNAT XapransaH Y3C3HWM YHOCH [33p Tecen X3parkyynariva Hb DBM3-
VAH LUMHX334MATIV 36BLMALEH Todopxonnx, DbM3-eec 3eBnemx x3n63p3sp
LIMAB3P rapracaH GanHa.

[133px Waapanaryyasir xaHraH Ouenyymx Xanryyn XMArodH, OpAbiH HeeLunr
3BM3-e6p X3M3nLYYNX, OYPTrMNXYYACHWA fapaa onbdopnonton O3NTraracaH opf
[3X Y3H3.

Havim. OpabiH HEeeUMIH JaxuH Toouoonon 6a GypTramxyynant

HeeuniH faxiH TOOLOONON Ba [axWH OYPTrIMXYYNINTUAT TyCraln 3eBLUeepen
333MWNMYMI, TOPUAH 3axmpraa 0a MIPraXIUAH XSHaNTbiH Ganryynnaryyabix
rapracaH caHaaunaraap H3M3AT XaWuryynbiH 0a awurnantblH yp AYHL awwrT
ManTMarnblH YaHap 0a OpAblH HEGUMIH X3MX33, TYYHWA Treonorv-3auiH 3acrmiiH
VHIMM3HA, M3A3MAdXYML X X3MXKI3HWIA ©epynenT rapcaH TOXWOMAOMA, TOrTCOH
XypMaap rymusTraH3.

YMNABIPUAH SAMINH 3aCrviH Ganaan a3pc MyyacaH TOXMONAONL TyCral 3eBLIesper
333MWMMYNAH CaHaaunaraap HeeuUMnr JaxuMH TOOLOOMX, DaTtanraaxyynax axbir
[apaaxy TOXMONANYYAAL XMAH3. YYHA:

- ©MHe Hb OypTraracaH opabiH Heel 6a YaHap ondopnontbiH vern 20 %-mac
[33LL X3MXK33r33p baTtnargaxryv oon;

- YMNABIPMANUAH 68pUNH epTer X3BWWH Oanxaf OyT3rmsxyyHWn yH> Ooamt
Ganpang 20 %-vac 433w TOrTBOPTOM Oyypax TOXMONAONA;

- JPACVMWH  TYYXWWA  3OMWH  YaHapT  TaBMX  YWANAB3PAIMWH - LWaapanara
eepuneraexep;

- HeeUMMH OypTraN33C XacarfcaH Oyloy Xacaxaap TeneBneceH Oatnaraaarym
HeeL (H3MANT XxaWryyn, alwurnantblH XanryynsiH 6a opmbir onbopnox yin
aBLUAM), TYYHYN3H TEXHWUK-3AWMMH 3aCTUAH HeXLeneep onbopnox GOMoMXryM,
HOPMATMBOOC AaBCaH, YMNYMmK banraa xypmaap yynbiH onbopnox ynunasapumnH
GanaHcaac (20 %-mac mnyy) xacaracaH Hb TOTTOOMACOH ALWMIT ManTMalbiH
Heel,.

Fa3pblH X3BAMA A3X GAANrMAr emunerdvinH (yncbiH) 3pxX alur 3epyHUraceH,
ANaHrysia TaTBap HOrAyynax Opnoro YHA3CH3NryM Oara X3MK33r3p TOrTOOrACoH
33p3r [apaax HexuenyyadLn TepuiH 3axvpraaHbl 0a MIPraxnvuiH XSHaNTbIH
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GanryynnaryyapiH caHaa4naraap HeeLWAr AaxnH TOOLIOOMXK, JAXWUH OypTramxXyyax
AXIbIF XWAHI. YYHA!

OMHe OypTraraACOH HeBLMH X3aMX33 onbopnonTbit aBuad 30 % 0a TyyHI3C Mx
X3MXK33r33p 6CCOH TOXMONOO0NL,;

YUNOBIPUMH  OVTIIrAdXYYHUIA  A3NXWMWH 33X 333MMH  YH3  M3A3IAdXYML
X3MK33r33p, TOITBOPTOM 6COX Oarraa (KULWNIT TycracaH yH33¢ 30% 0a TyyH3C
X X3MX33r33p 6CCOH) TOXMONOOoNA,

Y&IJ'I)],B3pJ'I3J'II/Il;IH XYUMH HaaJbll UX33X3H XSMX33M330 HIMICAYY/TXK HYadaX LWWHS
TEXHONOMN 6OJ'|OBprYJ'laI'ﬂ,C6H 0a H3BT3PC3H TOXMONAONA,

Xyoap 6a aryynard yynyynar JOTOP OPAbIH YHIAM3 XWUWX, YANABIPUIAH Tecen
BonoBcpyynax yen TOOLOrAOOryW awurm OypaBapyya OONOH XOpT Xonblyyn
VNIPCIH TOXMOMAON TYC TyC XamaapHa.

Typ 3yypbIH WanTraaHaac (reonoruinH, TEXHOMOMMIAH, MMAPOreoNorMinH 0a yyn-
TEXHVIKUAH HOXUONA HWUANM3N XYHAP3NTA Ganaan yyCCaH, OyT3armsxyyHun
O3NXWAH 33X 393MUAH YHUMH Typ 3YYpbiH YHANT) VYO3NTIV YANABIPASAMMH
3LWWH 3aCTUNH aCyyANbIT ALWMIIANTbIH XULWIMAH MeXaHU3MbIH TyClnaMXTanraap
WUNABIPMAX Oereef Heeumnr [axvMH TOOLOOMK, HaxWMH OypTramkyynax
Waapanararym.

KapOoHaT TyyXun 3AMMH OLOOTMMH Mepaex Oairaa TeXHUKMWH Hexuen 0Oa

YHOCGH CTaHAaPTYYAbIH XKarcaaTtbll XaBCapras.
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10.

1.

Ec. Awurnacad matepuan

Yyn yypxanH camgbiH 2015 oHbl 09 ayrasp capblH 15-Hbl egpuintH 203 T0OT
Tylwaanaap 6atnaracaH “AwmMrt ManTMansiH Oasnar, opAblH HEeUWAH aHrnan,
3aaBap”

Yyn yypxaw, XyHL4 ywngsapunH canibid 2017 oHbl 12 gyraap capbiH 12-Hbl
enpuiiH A/237 TooT Tywaan. “Cop3BumncaH OONoH AyHA, TOM MacluTabbiH
FMOPOreoNorvNH  3yparnan, awurm ManTManblH XauryynblH axJblH  ABLAJA
OPAbIH MMAPOreoNoOrMnH CyAanraa Xuix 3aaeap, TYYHA TaBWrhax Wwaapanara”

“ALINIT ManTManbiH 6asnar, opablH HEOLUIH aHTUAMBIT TyXakH TOPAUNH aLUMrT
ManTMang, X3p3riax apradnncaH 3eBnemx” TecivinH faanrasap (Yyn yypxau,
XYHA ynasapunH canapiH 2018 oHbl 08 oyraap capbiH 13-Hbl egpunH A/195
TOOT TyLLaanblH XOEpayraap XaBcpant)

ALIMIT ManTMan 3pax, Xalx, alWwurnax yin axunnaraaHbl xypam (Yyn yypxan,
XYHA, ynnasapunH canibiH 2018 oHbl 02 gyraap capbiH 05-Hbl egpuiiH A/20
Ayraap TylaanblH XaBcpant)

HCTPYKUMS NO NPUMEHEHMIO KNacCUMUKALUMX 3anacoB K MeCTOPOXAEHUSAM
kapboHaTHbIX nopop (FocymapcTBeHHass KOMWUCCMS MO 3anacam  MomnesHbix
“ckonaembix npu cosete MuHncTpos CCCP). 1983, M., 35 c.

MeToamndeckme pekoMeHOaLmMn Mo OLeHKe KadyecTBa KapOOHATHOrO Cbipbs
KOMMNeKCOM MeTofaM. HayyHbii COBET MO MUHepanorndeckum MeTodam
nccnenoBanms MIMP PO (HCOMMM), npotokon Ne 58 ot 26.10.1995 r.

Metognyeckne pekomeHgauMu no npuMeHeHutio Knaccudukaumm 3anacos
MECTOPOXAEHUN W MPOTrHO3HbIX PecypCoB TBEPAbIX MOME3HbIX MCKOMAeMbIX
KAPBOHATHBIE MOPOLbl (Pa3pabotaHbl deppanbHbIM - FOCYAAPCTBEHHBIM
yypexaeHvem  “TocydapCTBeHHaW  KOMWUCCWMS MO 3amacaM  Mone3Hbix
nckonaembix”). 2007, M., 37 c.

KupukmnHckas B.H., 1973. K Bonpocy o knaccudbukaumm KkapOoHaTHbIX Nopos
//®aunm 1 reoxmmmns KapOoHaTHbIX OTNOXEHUI. JIeHUHrpaa-TannuH, . 5-8.
Shaandar P., 1996. Prospecting of nonmetallic mineral resources related to
carbonate rocks in the Mongolia. //Abstracts, Volume 2 of 3, p. 804, Of 30th
international geological congress. Beijing.

WaaHpap M., 2014. Sppscnar bGapblanayynard matepuansiH Tyyxui 34 //
BapunrelH MaTepuanbiH 3pA3CIar TYYXUWA SAUAH reonornnH cypganraa. Yb.,
“Coémbo NpuHTKHI", x. 90-109.

WaaHgap M., 2015. MOHronbIH LLOXOWH YynyyHbl opayys //MeTtan byc awmrt
mantMan. Yb., “Coémbo npuHTMHT", x. 506-515.
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Apas. XaBcpant

Hap TomMbéoHbI OHoONT

XaBcpant 6.1.

MoHron Opoc AHrnn
Bytpamtran YaHap (x3sparwmn) XPYnKoCTb fragility
laxa (kanbumTbH 3NC) raxa alm
JonomuTbiH faBupxaw CMONOAONOMUT dolomite resin
Hotopnoroo, xysr hyTepoBKa lining, padding
JynaaH TacB3pnant TeNNOCTONKOCTb thermal stability
condition indicators

Kuwrvne yyynant

KOHOWMUMOHHbIE NOKa3nTenn

Wnpyynax GypaH 3yconT

NONHBIA NEepPeKpbITUA paspes

discovering section

Mn yypxanH xaxyy

HopT Kapbepa

side of the open pit

OpreTreceH(ToMcrocoH
NabopaTopUintH [133)

YKpynHeHHas nabopatopHas
npoba

Enlarged laboratory sample

CaHamcaprym,/ToxXvonanbiH
angaa

CyyarHas NorpeLuHoOCTb

random error

CucTeMUIH/BanHrbiH anfaa

cancTeMmyeckne norpewHocTn

systemic failures/errors??/

TyHraaraarym LOXOW/TyyXui
Yxman (reonoruinH 6yc
30puynantaap)

HeralleHas 13BeCTb
BbleMKa

burned,unslaked lime
notch

XavnantblH/LWaTaanTbiH YeUnH

noTepy Npu NpoKanBaHWy

loss on ignition

KOHLIeHTpauTawn yc byioy
HYYPbIH LIOPBOT)

pana

anparnan
XaMraanantbIH TyAryyp Lenmk protective pillars
XOHreH LaraaHbl ncan rNMHO3eM aluminium oxide
Llanpyynax YyaHap KayecTBo 0TOenMBaHus bleaching quality
L13B3p LoxoM X1pHas 13BECTb fat, rich lime
HynyyH YeMIMnH X3pHnM cTONbuUK KepHa core piece
YynyyHuap KIMHKep clinker
LWaxant oxatve compression
LLINPX3rnanminH BypanasxyyH rpaHynoMeTpuYecKniA COCTaB particle size
LLlopsor yc (pacconooc eHaep
brine

LLloxonnor Tyd (TpaBepTnH)

13BECTKOBbIV Ty (TpaBepTuH)

calcic tuff (travertine)

LLloxonH rypun

M3BECTHAKOBAA MyKa

calcareous powder

calcareous milk

n3BeCTKOBas MOJIOKa

LLoxomnH cyy
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XaBcpant 6.2.

Kap6oHat Tyyxun 3guinH MoHron YncbiH cTaHpapT

MNS 3395: 1982
MNS 3969: 1987

MNS 0554: 1987
MNS 4580: 1998
MNS 963-91

MNS 347: 2002

MNS 3091: 2008
MNS 0974: 2008

FaHTUraH Xxampra. TeXHUKUIH Waapanara.

BanranvnH YynyyH ©HrenreeHnii xaBTaH. TexXHUKWUIH
Wwaapanara.

LLloxom
BapunreiH L3P,

BapunrbiH OOMOH  TEXHONOMMIH  LLIOXOW  YWNABIPNIX3
30pUYNICaH LWOXOWH Yynyy. TexHUKMWH HeXLen.

BapunrbiH  ©ONOH  TEXHOMOTUWH ~ X3P3MN33HMA  LOXOW.
TeXHVUKWIH Waapanara.

LleMeHT. TeXHNUKMNH epeHXi Waapaara.
MopTtnaHg ueMeHT. TeXHUKWIH Waapanara
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XaBcpant 6.3.

OXY-a meppaex Garraa KapOooHaT TYYXUi 3aUNAH CTaHJapT 6a TEXHUKUIH

TY 57-43-000-00196368-97

Ty 0751-001-26282295-00
Ty 0750-002-001869-96
CTM 105-A0-12-02

OCT 1463-80 (eepuneraceH)
OCT 1464-80 (eepuneraceH)

TY 14-15-60-78

OCT 14-16-165-85

TY 0751-00013-05778402-01
TY 0750-005-0018056-97

TY 57-43-060-00196368-97
TY 48-7-2-77

TY 6-18-21-04-85
CTr -044-15-85
TY 6-08-313-74

[OCT 1460-81
TY 6-01-878-80

TY 113-12-79-04-89
TY 6-18-216-75

HexLuen
Xap metannypru

LLloxoiH Yynyy 6a HIMIATUIAH WOXOMH Yynyy (M1KaneBckuinH
OpAbIH Nyincara, LeMEHT, LUOXON 6a HIMINTUIH YANABIPN3NNIAH)

BunnHOaeBUNH OpAbIH HIMIATUAH LWOXOMH Yynyy
TYProsiKCKMMH OPABIH LLIOXOMH Yynyy

benopyyenckniiH opablH arnomepabiH YNABIPAAUNAH aHMMCaH
(chpaKkLMOHMPOBaHHbI)
HIM3NTUWH LLOXOWH Yynyy

[OMeHbI YANABIPAINMNH HIMINTUMH LLIOXOWH Yynyy

laH xannyynax 6a heppoxannwminH YANABIPANNAH HIMINTUIAH
LWOXOWH 4ynyy

KoHBEPTEPUIH WOXOMH YWAABIPAINMIH LOXOWH Yynyy
laH xannyynax 6a heppoxannivninH YANABIPANNIAH LLOXON
TaNbAHCKMAH OPAbIH HIM3ATUH LOXOMH Yynyy

OrblaHeLKWAH OpAbIH LIOXOMH TeXHOMOMMinH Yynyy (raH 6a
LWMP3M Xalmyynax arfoMepar, oKaTbiLWIAH YANABIPA3A)

©HreT meTannypru
LLIoxowH 4ynyy 6a HIMINTUIAH LLOXOMH Yynyy
HaM3NTUIAH LWOXOMH Yynyy (33CUAH YNAB3PINNAH)
XUMUIH ynungeapnan

“Copa” OAO-WIH KanbUMYNArACaH COOMbIH YANABIPAINNIAH
LWOXOWH Yyryy

CbIcoeBCKMMH Kapbepaac Knposo-YeneukniH XuMmumH
KOMOWHATBIH KaNbLWAH XI0PbIH YANABIPI3NL X3P3rNaraaar
LOXOWH Yynyy

T3X33MNH YANABIPNNMH WOXOMH Yynyy
KanbuminH kapbug. TeXHUKUIH Hexuen

BUNIOTUHCKWIAH OPAbIH KanbLWAH KapOWABIH YNLBIPANMAH
LLIOXOWH Yynyy

BopbIH GYT3rA3XYYH YNABIPASX LIOXOMH Yynyy

JIEHVHUI HIP3MXKUT YYN-XUMUAH YUNABIPT KanbLyWH

kapOug, XMMUIH 3amaap TyHadackux OudrniH woxon (men),
cynepocdart, ypcran ycbir caapMankyynax, MMOHbI UC3n,
XJIOPbIH LLOXOV YWAABIPAIX TYYHUMIH GapunrbiH 3o0puynantaap
X3p3rnax “TlyxnaK” HIPTIM CIBCT3P LLIOXOWH Yynyy.
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TY 6-01-1108-77 BavranuiH KapOoHaT Ayyprary-KanbLUMT ynaBapnax “Tatapckui
KMio4" OpAbIH LOXOMH Yynyy

BapunrblH MaTepuanbiH YANAB3PNAN
MopTnaHa, LeMEHTUIH KIMHKEPUIAH YANABIPANAH MaTepUanbiH TYYXWUA SOUAH YHACIH TOPNUAH
YaHapbIH TEXHUKUIH Hexuen (3XY-biH bapuirbiH MaTepuanbiH ynasspuinH sam, 1969).

TY 6-01-894-74 BUNIOTUHCKMAH OPLbIH LIOXOMH Yynyy (LeMeHTUAH yInaB3pnan)
TY 21-20-15-74 CnaHUEeBCKMIAH OpfblH LUOXOMH Yynyy (LeMeHTWUIAH yiAnaBsapnan)
TY 14-1-893-74 BbICOKOTOPCKMIAH XYAPWUIAH UAP3MWIAH OyTancaH LUOXOMH Yynyy

TY 400-1-196-80 MOPTNAHA LeMEHTUMH KIVHKEPUIH YWUAABIPAANAH TOpEeHCKMIH

OPLbIH LUOXOWH Yynyy

TY 5743-060-00196368-97  LLIoxomH Yynyy 6a HIM3NTUIAH WOXOMH Yynyy (MvkanesckuiiH opa)

CTr 00204872-12-94-11 OAO-unH “"Copa” LIeMeHTUMH YAAB3PUIAH LWOXOWH Yynyy
OCT 21-27-76 BapunrbiH WOXOM YNABIPAaX KapboHaT Yynyynar (eepyneraceH)
[OCT 23671-79 LUnnHUIA yIANABIPN3NMIAH ByTancaH (KycKOBOW) LWOXOMH Yynyy
FOCT 9179-77 bapunreiH Lwoxom
Xepee axx axym
[OCT 14050-93 LLIoXOMH YynyyHbl (BONOMWTBIH) Typun
TY 2189-326-00008064-99  OpoH HYTTWIH WOXOWH Bopaoo
TY 14-15-56-78 XYYUAN3M XOPCUNT LWOXOMXYYNaxag, Xaparisx HIM3NTUMH LLOXOWH
qynyyHbl xasraan (bapcykoBbiH XYAPUIAH YANABIPUAH yaMPLAX
rasap )
[OCT 26826-86 X666 ax axymH ambTaH, WYBYYyHbI Oarcapman 1331 Oa

LYBYYHBI T3X33AWAH YWAABIPAINL, XIPIMI3X WOXOWH YyNnyyHbl
rypun (TY 21-3CBHY 839-82). SpacuiiH T3K3311IMH NaBanHUap 0a
LWOXOWH 4ynyy

CaxapbIH yiinggapnan

TY 0750-004-001868856-95 OnbluaHeLKNIAH OpAblH CaxapbiH YANABIPASNA XIPIrnaxX
TEXHONOTUNH LUOXOWH Yynyy

Llennionos-uaacHbl YANAB3pnan

TY 13-190-74 LIeMeHTUIH YMNABIPNINNIAH, TYYHYNIH CyNbMUTLENNION03bIH
ynnaeapt (CaxanuH Myx) Waapanaratan KapboHaT YynyynrmH
TYYXWI 34

TY 6-01-982-75 BUAIOTUHCKMIH OPABIH XUMWIAH L3B3P WOXOMH YynyyHbl 15-30 MM-

WAH dpakLy (LennionosbiH eHIMIM Lanpyynax)

Tepen GypuitH 3opuynanTaap X3parnsx GUUrKIH Wwoxow (Men):

[OCT 17492-72 Buurnin woxon. Tepen, Mapk 6a TEXHWKWAH YHACIH LWaapanara
[OCT 4415-75 nekTpoAbIr Oypx3ax Men (GUUrniH WoxoM). TEXHUKMIAH Hexuen
FOCT 8252-79 XUMUIH 3aMaap TyHafacaxcaH OUUTMAH LWoxon

FOCT 12085-88 Bavranuit GasxyyncaH OUUrmMiAH LWoxon. TeXHUKUIH HexLen

TY PO-763-92 TeXHUKUAH AMCNepCHnnaracaH 6anranuini OUYTMAH LLOXon
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TY 6-18-119-76 CynepocdaTblH YUNABIPAIAMMH HyHTarnacaH men

TY 5743-007-05346453-96  bawranuiit 6eeH, OyTancaH, HyHTarnacaH GUUrMAH WOXoW
(bapunra, GapunrblH 3aCBapT, WWA, WW3H YTac YANAB3PIDX,
kepamuk 3anan 6a Oycan GapunrbliH MaTepuan YnaB3pAsXag,

X3p3rnaxag)
TY-21-10-70-89 barcapman T3x331, 3pACUAH TX33N YANABIPA3XIL XIPIrNax
OWYrIAH WoXoM
[Honomur:
Xap meTtannypru
TY 14-16-28-89 H3M3NTUMH gonoMuT
TY 14-8-232-77 KoHBepTepWIH ran T3CB3PTaM MaTepuanbiH  YINABIPNINNIAH
GyTancaH fonomut
OCT 14-84-82 MeTannypriH Tyyxui goNoMmT
(eepuneraceH)
OCT 14-85-82 MeTannyprnH WwaTaacaH LONOMUT

TY 0753-009-00186861-98  [1aHKOBCKWMWH OPAbIH METaNNYPriH TYYXUIA AONOMUT
TY 0753-002-26282295-00  BunMHOaeBbIH yypxaiH MeTaniypruiH TyYXuin 4OpnoMuT
BapunrbiH MaTepuranblH YNAB3IPASN

[OCT 23672-79 LUnnHWI ynaB3pR3AnAH LONOMUT. TEXHUKMWH HexXLen
OCT 21-27-76 (eepunernceH) bapunrbiH WOXOMH YANABIPAINMIAH KapOoHaT Yynyynar

TY 21-PCOCP-840-95 Llyynx, eHrenceH woxon (MenexoBo-MefopoBCKUIH OpabIH
ZONOMUTOOC)

Xepee ax axyn
[OCT 14050-93 LLIOXOWMH YynyyHbl (BONOMUTBIH) Typun
TY 2189-326-00008064-99  OpoH HYTIMIMH LWOXOWH YynyyHbl BarcapMan Tax33n

TY 14-1-2277-77 XYHUAN3r XepCuir caapManrkyynaxag, AonoMUTOOC (HIM3MTHIH)
FfapraH aBax Loxomnnor MaTepran (ﬂ.aHKOBCKl/Il;IH OONTOMUTbIH
YWANABIPUIAH Xasiranaac)
TavnGap: TY-TexHukunH Hexuen, CTM-CraHgapT npeanpusTUs-ynaBIpunH
potoon/eepunH ctaHaapt; OCT-canbapbiH ctaHgapt; FOCT-ynceiH ctaHgapt; TY
PO- OXY-bIH TEXHUKUIH HOXLen.
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XaBcpant 6.4

Byx TONrovH oppabiH AONOMUTBIH Yynyyaraac LOXOW yMnaB3pnaX
TeXHOMNOrMH dyayyBY

Tyyxun ag xynasH aBax byHkep

!

TyysaH gamxyynary

[

TyysaH gamxyynard
|

v

Tyy3aH gamxkyynardy

‘

Hyypc aryynax

'

TyysaH gamxyynary

}

'

LLloxownH
aryynax

YynyyHbl

|

TyysaH gamxyynary

v

Wurwyyp

1

Tyy3aH gamxyynary

l

l

HYypCHUIA ByHkep

HyHTar

LLloxowH
HyHTar 6yHkep

YynyyHbl

v

HyHTar Byxan Hyypc
HYYPCHUI1 GyHKep GyHkep
| '
TyysaH gamxyynary TapraHuyap
HyHTar HYYPCHUIA JNndpr
OyHkep
*
MauumH

TapraHuyap

v

MawuH

1

Tndpr




ALNrT ManTManbiH 6asnar, OPAblH HEBUWIH aHMUAbIT
KapéoHaT YynyynroiH opAo4 Xaparnax apradyniiCaH 3eB1eM>X

XaBcpant 6.5
Mpek YncbiH"Grecian magnesite"komnanui “Yerakini” opabiH LONOMUTBIH
LLOXOMH Yynyy Gaskyynax ynnas3pumnH TEXHONOTUIAH CXeM

Maraesaraia xy1p
(vpmairaas peos)

——————————r
o
Basxyyaaaraz Gammax

(searmessrmain Xypiti X00COH TyIyYITAAC caTra)

/
Basayyaarr

(MarBesTeiE RTILIATHT AIYY Cafiapyy1an L1rax)

IMaraax

(MgC03-r MgO-2 xysaprax)

Jucaiin wa

(MgO-# rasz3pasar)

XaBcpant 6.6
FoBb-AnTan anmMrunH Tanwmp CymbiH HyTarT oplimnx buaspuiH ronbiH
OpPAbIH MarHe3uTbiH XYAPUAT Gas)kyynax TeXHONOTUMAH CXeM

MgCO;

BYTJIAITI 600

-150

-150s04

IIATAAX -150

l -130

BYTIATITI  -130

-30

BYTJAIT3 .30

l 10

IHTTYYP

+10n04 5-10no4 3-S5 -5

Byxsafazsnvan Hymrar famevsan  Xasraan
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XaBcpant 6.7.

MoHron YncbiH noptnaHa uemMeHTUH ctaHpgapt MNS 0974 : 2008

aHrnnan
LemeHTrAH TosunncoH Hadpnara, »wHrniaH %wap
Tepan Tamgarnas | YynyyHuap Aomes Myuuonasd HaManT LWoxoms
+ranTradsa ayyuHel | HyypcHui byecan uynyy
waapra YHE Tepmyya

P-1 100 - - - -

NopTnanguemedTt | PC P-ll =95 =5 - - -
=05 - - - =5

Spaac z B0 >5
HAMANTTaMn oPC <@5 20"
MOPTAAHAUEMEHT
WaapraTt PSC | PSA 250; <80 >20; - - -
MopTnaHaueMeHT <50"

PSB 230; <50 >80; - - -

s70°

Myuuonan PPC | PPC 270; <BO - - »>20;
MopTRaHAUeMEHT 530°

PFC | =270; <80 - >20; =30° -
Xonumor
nopTNaHaUeMenT CPC 250; <BO >20; =50*
TmnEAF

® _ugaexT a3pasc HaManT GaiHa. Masexryit apasc KamanT Son B%-uac wx Saivk Sonoxryi.

© 9 QIBXT IPAIC HIMINT Balia
* = 2-00C ONOH TEPNHIAH HIMINT XIPIFNIX e MAIEXTIA 5a WOIEXIYH HIMINTHAW xonwmor Saib
Gonmo. Fanas HyHTATMBCEH HYYPCHWA YHE XIPITNIN HENLBMNE XIMHKID Hb L@MOHTHAN »HMAN B%-Hac
i Gaw Gonoxryid. [omeH 3yydHbl WAADFE X3PIMIX yaf WASDrAHD HIMIXN XIMHID Hb
NopPTNAHALGMEHTIS BMHE HIMCIHTIA fasxapaan Bonoxryi.

XaBcpant 6.8.

LlemeHT rapraH aBax TeXHONOrMINH epeHXui GyayyBY
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BAAPLIMNGIH BYOYYEBY IYPAr
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XaBcpant 6.10.

LleMeHTUIAH HONTOH aprbiH YUNAB3PUIAH TEXHONOMMH GyayyBY
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ALNrT ManTManbiH 6asnar, OPAblH HEBUWIH aHMUAbIT
anc, xaMpraHm opAoAd xaparnax apravuicaH 3eBnemMx

Har. EpeHxui onnrontyyn,

1.1. Onc Ba xanmpra rax fH3 OYPUINH 33pr33p MENrepXCceH, Tepen OypuUnH yynbiH
qynyynar 6a 3pAcyyanAH X3NTIPXUAHYYOMIAT 6epTee aryyncaH CaBCrp Yynyynriir
X37H3.

MOHrON yNCbIH XyBbf, X3p3rnax Oy aHrunnaap 0.14 MM-33¢ 5.0 MM X3aMX33T3aKr
3n¢, 0.5 MM-33C 70 MM XYPT3N1 X3MX33T3UM Xaupra raHa.

OXY GOnNOoH ragaaf, OpHyyaAa rofunoH X3p3rnax barraa aHrnnnaap WUPX3rmnH
xaMx33 0.05-2.0 MM BariBan anc, WUpPXarMnH xamx33 2.0 ooc 10.0 MM XypTan
OarBan xavipra rax aHrungar 6onHo.

Xonumor faxb xampra Oyioy 0.5 MM-33C A33L X3MX33TIA X3C3r Hb HUWT
XONIMMOTITOO:

7%-15% aryynargax 0anBan xamprapxar 3nc,
15%-30% aryynargax OanBan xampra-3ncHuiA XonMmor,
30%-mac 33w aryynargax 0OarBan 31C-XanpraHbl XOAMMOT I3 HIPM3H3.

1.2. DNCHWM WWPX3TYyA Hb HIM TEpiuMH OONOH epeHXMnAes OMpPONLOoO
X3MX33TaV OON afmn WUPX3rTang XamaapHa.

XonumorT aryynarfax 6araa 70 MM-33C [33WW  X3MX3ITIM  YymyynrumH
X3MXIICUIT OyN YynyyHI XaMaapyynHa.

1.3. 3NC Hb 36BX6H HIM TOPNUIH IPACIIC OYPACIH BarBan HIr 3PACUNAH, XapyH
XOEp00C TyPBaH TOPMMWH 3PACI3C OypacaH Oereefn anb H3M 3PASC Hb 30HXMIX
GarBan onMroMuKT, IH3 OYPUIH YynyyarMAH XaMxaac 6a faH3 OypuiH HarpnaraTam
3pAcyya33C bypacaH 6on NONUMUKT Havpnaratar M aHrunHa.

INCOHA, UX3IHXA3 KBApL, X33PUMH XOHLL 30HXMNOX Oereep Xxonbl, Gananaap
FANTraHyyp, KapOoHaTyyd, TentreHe, MarHeTuT, WIbMEHWT, LUMPKOH, MOHALWT
6onoH bycan 3pacyya aryynargaHa.

XanpraHf UxaBYnaH 6aT 63x yynblH Yynyynryyn 6onox GopxuH, rHenc, amabas,
KBapUMT BOMOH Oycaf xaTyy 3pAcyyn 60nox KBapl, 3ap1mMiaa TOMOOXOH X3IMXK33T3
X3MXOICYYAMAH AOTOP 3aHap, LOXOWH Yynyy, JONOMMT, SC3H Yyfyy 33p3r 36e/eH
QYNYYAryyabiH X3MXA3C TOXMONA0HO.

1.4. 3nc Oa xampraHbl WUPX3TYYAUAT X3N03pUMH XyBbA, Ayrapar, [yrapar-
eHUerfer,  eHuerfier X, MeNrepXUNTUMH 33pradps3 MerepxceH, Xarac
MONTepPXCeH, XypL, BHUBMNer X, WWPX3rMiH ragaprbiH Garanaapaa Tarw, Tarw
OuvLl, Gap3rap rax aHrunHa.

1.5. 2nc Ba Xxanprbir TYYHW 3pACUIH, NeTporpadblH, XMMWIH Harpnara OonoH
LWMPX3MUH X3MXIIHWIA X3N0313371, TIAM3PUNH Xapbliaa, MeH aneBposnT nemur,
opraHvk GonoH Oycap XxonblyydblH Gananaac xamaapy Oaviranb faxo Oawonaap
Hb WYYA allMriax, 3CB3M yraax Oasxyymk, LUMMLLMX aHMMNCHbl Aapaa alumrnax
YWUNAB3pN3N ABYynax 00noMxK, canbapbir TOLOPXOWIHO.
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Onc 6a xampra Hb rof Tenes XyHA OeTOHbI 3A3NXYYHUIA TOM KMXUT Lyyprary,
GapunrbiH epner 3yypmaruiH yycman 63nTraxsf, XaTyy Xy4untTan aBTo 3ambiH
[anaH, Xy4aac, TeMep 3amblH [anaHg almrnaraaHa.

KBapLbIH 3NCUIT WK, METANN XaWALWMAH X3B YWUNABIPAIX3M 6PreH X3ParnaxmmnH
33p3ry33, LEMEeHT, Lapyyl TOOCTOHbI YMAABIPM3NA awurnax 6a rant TIparHum
3YTIYYPUH 30rCOOX MeXaHWM3MZA Lalaar 31C33p alumriaHa.

INCUAr HapUWH KepaMmk Ga BapunrbiH Kepamuk OYTI3rA3XYYH YWNABIPISX34
alwmrnax 6a rang T3CB3IPTIN OYTIIFAIXYYH, 333X 3yNrax OYTIFrAIXYYH YANABIPNIXI]
BONOH yC Aamxyynax Wyrama LWYYATyYp XWX, Xepc CUMPIMKYYNax 33par Oycag
YMMI3M33P alnrnaHa.

1.6. Onc Ga xawprbir rapan yycn33p Hb anmoBUIH, MECTNervnH, TIHTUCUIH,
HYYPbIH, 3MIOBUAH, AENOBUIAH, MPOMIOBUIAH, S0MMAH (CaNXMHbI) MXX aHrHa.

e ANNIOBWIAH rapantai OpAyyd XamruiH epreH Tapxantral Hb OanHa. SArasp
Hb ronayy CyHacaH-M3Wumn xanb3pTavt X3BTAW YYCr3CH Oarx 6a ypT Hb X34
X3[3H KMNOMETP Xyp3ax 0a 3y3aaH Hb X3A3H apBaH CaHTUMETPI3C X3A3H apBaH
METP XYPH3. DHA 3NnC Oa Xarpra Hb LWMPX3MMIAH OypanasxyyH BGonoH 3paAcuiH
Havpnaraapaa HUMT TanbanHxaa O0NOH XeHANeH OrTNOoM YMAT3MA33 TOrTBOPTOM
byc banHa.

XaMXI3Cnar Matepumanyyn (xavpra)-blH aHrAnan Hb YyablH 0N, T3MWMBTIP
rasap, Tarw rasap, rofibiH LyTran x3carT sH3 byp OarHa.

YynbiH TOMbIH ANIOBUINH XyPAAC Hb FOMYMOH TOM X3MXO3CI3r MaTepuanaac
Oypadx bereef yynblH HaM 0P X3CIIT XaMpra-xanpraHuap matepuan 30Hxunox ba
T3 XHAWA OOMOH FOfbIH LyTran X3C3rT 3¢, Xalpra-3MCcHUIA XONUMOT 30HXMITHO.

OpYMH YeWH ronyyablH XeHAMM OONOH ronanpong XypuMTiaraax banraa anc
0a 3nCc-xanpraHbl XONUMOTUIAH XYPUMTNaN Hb Lar 3yypbiH WUHXTIM Oanx Oereeq
AaBXaproiH xanbap aypc, XaMx33 Hb eepyneraex davaar.

e MectnerninH rapantai opfyyabir yc-mectnervind (dbniosmornsumans) 6a yxap
4ynyyH (MOpeHb) X aHruIHa.

Yc-MecTnerniH opayya Hb MeCTNerviH yed YyCCH rafaprbiH xanbapuwinyyn
OyxmI Tarw Oa aTMpaaxcaH Tanbarn OONOH XeHANMA, YYCCOH BalHa. YC-MecTnerniH
rapantan OpAyyhad WX3BYN3H X3MXOICN3r MaTepuanyyd Hb CalH yraargax
LaBapnar XonbLry 6oncoH banx Ha cyn MenrepxceH, Myy aHrunaracaH banHa.

- Yx3p 4ynyyH (MopeHb) rapantai opayya Hb rongyy Oyn uynyy-xanpraHsl

HavipnaraTay 0avx 6a T3Ar33p Hb OFT aHrMnaraaaryn OavHa.
e T3HrMCMIAH Ba HyypbIH rapanTan OpAyyabIr OpHMH yeuiiH 6a 3pTHUIA (Lepesaery

XYPTMX) MX aHMNHa.

T3Ar33p Hb TIHIMC Ba HyypbiH 3p3r, HyypbiH Hanmyy X3C3r, €POO0SbIH X3BTALL
33p3rT XypUMTNaracaH OamHa.
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MM TepnuinH opayyablH 30C Oa Xanpra Hb Mall CaH aHrunaracaH, CawH
MOMNrepXceH banx 0a WUPX3rMiH OYPINASXYYH Hb XapbUaHry xura 6anHa.

Inc Ga xavipraHbl 3H3 TOPAWAH OpAYYA Hb HYYpP TIHIUCUWH TOM Oww OynaH
TOXOMA, TOXMONAox 0a 3y3aaHbl XyBb[ WX3BYN3H TOrTBOPTOW, Oycaf TepiuviH
OpAyyAaac XONMMOr Aaxb XaWpraHbl 33M3X XyBb XaBbryWm WXTaM Oanparaapaa
anraatau.

DpruvH garyyx 0ycom OpLUMX 3MCHWA Oopayyd Hb X3[3H apBaH KUIOMETP
YPMIMKUCIH MX33X3H ypTTan banaraapaa oHUor OarHa.

HyypblH XypaacTan xonbooTov opayy. Hb TSHTUCUIAH rapanTar opayynaac amarT
XVXKUM WNPX3T3K, WaBapnar xonbl, UxTan, Gara Tanbann TapxcaH Oavparaapaa
AnraaTtau.

e DOnioBUMH Oa AenoBUH B3MAH rapanTad OpayyAd Hb WX3HXA33 368 OuLw
X3N03pT3N X3BTIW X3N03pWiAH OMeT yycrax 0a 3y3aaHbl XyBbA, TOMTBOPIYY,
WWPX3TYYA, Hb aHrnargaaryi, MenrepXeeryi, LaBaprar Xofbl, Mall UXT3M
Dangar oHLI0rTON.

e [lponioBuanb rapantan opayyn Hb rafaprbiH yynapxar X3carT oplmx 6a
YyNYYNrMMH X3MXAICYYL Hb aHrvnaraaaryn, Menrepxeeryin 6anHa.

e DArAp XypAac Hb XapbUaHry TOM Tanbanr 33n3x 0a 3y3aaH Hb X3A3H apBaH
METP XYpLr.

e CanxumHbl rapantan 3nCHA OpAYyY Hb 3C3H MaHXaH 0a 3NC3H HypyY Xan03pTan
TOITCOH Oarx Oa XOBPOOP MMM X3NO3PUIMH X3BT3LW YYCr3C3H OawHa. Inc
Hb FON TeNeB XMXur wmpxarran (0.25Mm-0.05 MM), XOBPOOP AyHA 33priH
WMPX3rTar Oanx Oa WwaBapnar Xonbl, UX XaMXK33r33p aryyncaH OanHa.

CanxuHbl rapantayn 301C Mall CalH aHrinaracaH bamx 6a TOM LUMPX3rTai XonbLy
OfT aryynaarym 6anHa.

INCHUI TOMOOXOH OPZAYYA Hb FON TENeB TIHMC Ba HyypbIH 3p3r op4nMa BOMoH
FONbIH Cafpaa X3C3rT XypPUMTNArAcaH 3pTHUA TyHaMan Xypaac, MeH OpYMH YeunH
anoBUIAH XypaacTav xonbooTom yycCaH bainHa.

e DNC-XalpraHbl XONMMMIVAH TOMOOXOH OPAYYA WX3HXA33 YC-MOCTNerniH,
annoBUIMH, OPYMH YEUMH TIHITUCUMIH XypAacTak Xxon0ooTow yyYCCaH OaiHa.

1.7. AWWIT ManTManbiH HeeuunH xaMx33> 0a Tepneec Xamaap4 opayyabir
napaax bamanaap aHrvnHa (XycHarr 7.1). YyHa;

IncHUIA opayyn Garranb [33p Mall epreH TapxanTTa bereef [aH XanpraHb
opa bapar Ganparryw.

Xanpra Hb 3NCT3M XaMTaap MC-XanpraHbl Xonumor yycraaar 6a banrans faxo
Gananaap Hb Wwyyn Gapar awurnagarryn. YSmp Hb T3AM3P Hb UX3BYMH WaBapnar
XOMbL, WXT3M, fMap H3r XaMx33r33p Oyn yynyy aryyngar Tyn 31C-XalpraHbl
XONMMIWIAT WKrnX 3nc 6a xarpra OOArOH aHMUNaH ANraxbiH 33p3rus3 Oy vynyyr
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3aMnyynaH 3nc 0a Xxavprbir yraax LaBapnar XonbLHOOC Hb Canrax lWaapanaraTam
Panpar.

OpablH HEeeUWH aHrunan
XycHarT 7.1

X3IMKMX HeeuMH XaMx33
HIDK | Maw Tom (>) | Tom | OyHa | XKuxur (<)

Heeu, TooLox alwmrT Oypasap

Snc-xavpraHbl xonumor ba

Cas.m? 25 8-25 5-8 5
OapuArsIH 3¢
LUnnHmM anc 0.5-50 0.5
- CafA.TOHH 25 5-25
X3BHUM 311C 3-5 3

1.8. 3apum 31C Oa 3nC-xavpraHbl XonMMOrT anT, Oycaf yH3T MeTannyym,
VNbMEHWUT, PYTUA, UMPKOH, MOHALMT, KAONMHWT, rNayKoOHWT, anmaa3 bonoH dycaa
3pa3C aryynaraax 0onox Gereef TSAM3PUIAT ANraH aBax Liaapanaratan.

Ivim opabir cyanaxaaa Yyn yypxaw, XyH4 yMnaB3puinH saMHaac 2019 oHg 3pxisH
631Tr3CH “AWNIT ManTManblH Gasnar, OpAabIH HEBLMIH aHMUNNbIM TyXalH TePAUIAH
alWnrIm ManTMang Xaparnax apradmncaH 3esnemx” LLlopooH opa-3eBnemxumr
Mepaner 0onroHo.

Xoép. XauryynbiH 30punroop opAbir reoforMH TOrTUbIH HUAIMAN
6ampnaap Hb Gynarnax

2.1. 2nc 6a xarpraHbl OPAbIT FTEOAOMNIAH TOITLBIHX Hb OHLIOrOOC Xamaapy Yyn
yypxanH cangpiH 2015 oHbl 9 fyrasp capbin 11-Hun egpunH 203 gyraap Tyllaanaap
GatancaH “Awwurt MantManbiH Gasnar, opablH HeeUMWH aHrunan, 3aaBap”-biH
paryy | 6a Il OynrviH anb H3rHA XamaapyysHa.

| OynrMH opood Mall TOM, TOM 0a AyHA 33PrUAH X3MXK33T3M, AaBxapra Oa
[aBXapra MasruH xan03pTaK, reonorninH TOrTow, awurT ManTMarnbiH 3y3aaH Oa
YaHapbIH XyBbf, TOFTBOPTOMN 3MC-XalpraHbl OpAyYa XamMaapHa.

IH3 OYN3IT TIHTUCKIMH 3P3T OPYMbIH, HYYPbIH, FOMbIH CaApaaHbl HOXLeN YYCCIH
NPOJIoBMaNb rapanTav KBapLbiH 6a 0foH HavipnaraTav (MOAMMUKT) 3CHWA OpayYA,
(OXY. YensbuHCK MyX [axb KBapLblH 3NCHUA KU4nrHWiA opf, ApxaHrenbck
My>XUH CON3eHUH OeToHbI 31C, YNbAHOB MYXWUMH TaWAMHCK O6a JlyKbAHOBWIH
LIXAHWIA 3NCHAMA OpAYYa) XaMaapHa.

[l BynrunH oppod Malw ToM, TOM 0a [yHA 33prMAH X3MXK33TAM [laBxapra Oa
[aBXapra MasruH xan03pTaK, reonorniH TOrTow, alurT ManTMarnbiH 3y3aaH Hb
TOrTBOPTOM OyC, [OTPOO eep TOPAUMH Oyloy XUWIMMAH OYC SNCHWA OaBxapra
aryyncaH, YaHapblH XyBbfl TOITBOPry 3¢ 6a 31C-xapraHbl Opf XamaapHa.
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OH> OYArMAH opaod TOM OWLL X3MXK33TIM M3LWMN OONMOH 368 OyC xanb3pTan,
aLWIT ManTMarbiH YaHap Hb TOrTBOPIYM, laBXaprblH 3y3aaH Hb OTLIOM eepyneraaer
371C 6a 3NC-xanpraHbl Opf MeH XaMaapHa.

DH3 OYN3IT TOHTMC Ba HyypbIH IPrUH Aaryya AanaH x3n03pTar TOrTCOH KBapLbIH
Ga onoH HavipnaraT 3NCHUIA OpAyYA, CanxuHbl rapantan ncHun opayya (OXY-biH
HoBocnbupck MyxumnH Xowna-bnaroBelleHCKMAH CrnmkaTtbiH 31¢, YyBaw yNAcbH
KyBLWWHKNAH X3BHWI 31C), (MoHron YncbiH [lopHoa auMrinid AntaHronbit 6a Tes
auMriMiH MonuorinH WnnHui anc, JapxaH yyn anmriaid CanxmTbiH X3BHWM 311C)-
HUM OPAYYL XaMaapHa.

MeH ronblH ronampon 6a XeHaun, O3HXMA 3pTHUM Oa OpYMH YEWH ypcranaap
YYCCOH (OXY-blH ApxaHrenbck MyXuinH KocbliH 0eToHbl 31¢, CapaToB MyXWH
MpVBONBCKUIH KBapLbIH 31C, HuxXeropon MyXunH bypuoBbIH X3BHWUM 3¢, YAMYPT
YNCbIH BONKOBBIH 31C-XarpraHbl Xonumor opa, MoHron YncelH YnaaH6aatap X0TbIH
COHIMHBI 3NC-XaMpraHbl Xonumor, [apxaHbl 31C-XalpraHbl XONUMOT, SNCTUMH
rofblH CUMMKATbIH 0a BapunrbiH 31C) opayya XamaapHa.

DH3 OYN3rT MeH T3HTUCKIAH ba HyypbIiH 3pruitH opa, (OXY-biH CTaBpPOMONMIH
xs3raapT opLwmx CNacCKUMH WNHUA 31C), MCTNBIINH rapantan 3¢, 3nc-xanpra-
Oyn vynyyHbl opa (OXY-bIH BragnumMmp MyxuiiH BennkoaBopbIH X3BHWI 31¢, MckoB
My>uiiH CTpyro-KpacHeHCKUIAH X3BHWI 37C) XaMaapHa.

Il 6a IV ©Oynart xamaapax anc 6a 3nc-xavpraHbl OpAyYAbIr OPYMH veq ay
xonborgon Garatanm ra y3a3r OONCOH barHa.

TyxalH LyyparT Hb 31C 0a 31C-xavpraHbl ONZOL Myy TOXWONAONA T3Ar33pT
Xanryyn XK HeeL, YaHapbIr YHIN3H, OPOH HYTIUH X3P3rLddH awmrnax b6onHo.
M3Xx433 MM TepnunH opdbir 116 6ynarT xamaapyynaH, TYYHL TOXMPCOH TOPbIH
HAMTPanaap Xamryyn Xunxuir 3eBnex OanHa.

2.2. [133p fypbacaH bynryyasa xamaapax opf, (Mnpan)-yyasiH YHACIH faBXaprbiH
reonorvnH TOrTUbLIH HUANM3N Banaan, awnurt ManTManbiH HEBLUMIAH X3IMKIIHIIC
XaMaap4 OpfAblH a4y Xonborfon, awurnax waapanarsir WWXAB3pNax Oereen ady
XONOOrAoNTON MK Y33 00NOX HEeUMIH X3MXK33 OPAbIH HUMT HeeumnH 70%-mac
Gararyn Ganx Waapanaratan Gamaoar. IH3 HEXLAMNT 3aaBan Mepaex DONoOMXIyH,
3aUNWryn Waapanaratad TOXWONAONA TyxavH Ove faacaH Ophofd TOXMPYynaH
OPAbIH OYNrUIAr TyCrarnaH TorrooXx OONoX oM.

F'ypas. OpAbIH reonoruiiH TorTow, 3¢ 6a xavpraHbl 3pA3CNar
OypanaaxyyHun cypanraa
3.1. Xanryyn XMnCaH OpaoL TYYHUA X3MXK33, Fe0NOrVH TOFTLbIH OHLLIOT, OPLUMX
Ganraa ra3pbiHX Hb rafaprolH x3anb3pT TOXMPCOH MacwTad Byxun TonorpadbiH
Ganp 3yMH Cyypb 3ypar, NnaH 3aaBan XMCH Danx ECTON.
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3nc ba anc-xavipraHbl opayyanaa ron tenes 1:1000 6a 1:2000 maclutabTtam banp
3YWH Cyypb 3yprunr 3oxvonor 6a xapbLaHry Tarw rafapra, Xurg xasnoap oyxui
ypTaallaa 3 KM-33C A3l CyHacaH opaofd 1:5000 macwTtabtan TonorpadbiH Oavp
3YMH Cyypb 3ypar, NnaH 3ypar 30X1MOHO.

XauryynblH 0a awwvrnanteiH  Oyx Mantantyyabir (LooHor, cyBar, wypad,
TpaHLwew, un yypxan 6a Oycan) GapuMTXyymX, TIAM3PT COPbLIONT XMIACIH Oarx
Oa rapgapryyruiH unapLyyo33C copbl, aBcaH Oon TonorpadbiH 3yparT Oanp 3ymH
XAMXKXUATUIAH Darax Texeepemkeep XMNC3H xonbonToop OyynracaH OarHa.

3.2. OpAblH reonorviH TOrTUbIF HAPUMBYNAH CcydancaH Gavx 6a TOrTubIr OpAbIH
HUMNM3N Ganaan 6a XaMx33H33C Hb xamaapyynaH 1:1000 6a 1:2000 maclutabTam
reonorvnH 3ypar 0a reonorMH HapuMBYMICAH 3YCONT A3 3aaBan XapyyncaH
Ganx Lwaapanaratan.

FeonorMnH 0a reodusMKMAH CypanraaHbl MaTepuanyydan opabiH Xx3n63p,
X3MX33, alWWIT AaBXaprbliH GanpLUbiH 3MeMeHT, [0Toof TOrTol, 3pAcviH bOa
WAPX3MMAH  Havpnara, dalblH eepynent, awWwwurt ManTMasnbiH ye, [aBXaprbiH
LyBTaprbiH Ganaan 33prunr HeeLUMnH TOOLL0ONON XMAX3L OYPaH YHAC3N Gonox
X3MX33HA, XapyyncaH Ganx Wwaapanaratan.

LLvnHWA  ©a  X3BHUM SMCHWA  OpAyYAblH XyBbA, [33pX MaTepuanyyn Hb
3NCHWIA TapXanTblH reoNOrnMH XN 3aarvnr OypaH TOITOOXOL XaHraxywl 6anx
WaapAnaratan bereef TyyH33C aHrMA X3Cryya OanBan TAM3PUAH OavpLUAbIF Hb
Xapyynx, unpyyncsH (P,) Gaanunir yHancaH baiHa.

X3p3B aWMIT ManTMan rafapryyn Wn rapcaH 3CB3A rafapryyn ovip 0Gansan
T3AM3PUAT CyBar, Wypd, U3BIPNA3MHAM Mantant Oa Gara ryHTM LOOHOroop
cynanx OonHo. XapwH T3A4r3p ManTantyydal XUACOH reodU3VKUAH Cyaanraa
0a CopbLIONTOOP Xy4aaC XypAacHbl 3y3aaH 0a awWwWrm ManTManbiH LUMPX3rMiH
Hanpnara, AaBXxaproiH xanbsp, yHan, CyHanbir TOAOPXOMIIHO.

Onc Ga xanpraHbl [aBXaprblH rafapra A33px OavplnbliH X3n03p X3aMx33,
[aBXaprbiH 3ax xasa, yraarabiH XWi, alWurT ManTManblH WWPX3TWAH Hapnara ba
TEXHONOTWIH LUMHX YaHap, TYYHUN eepynenTuir TOrTooHo.

3.3. [laH 3ncHMM OonoH Oyn Yynyy aryynaary xampra-ancHuin opgayyaan
Xanryymbir LLOOHOT epeMaex Xuinx 6a epeManerniH y3yynanTyyaunr XaHax, awunrt
ManTMarnblH 3331XYYHUM MACChIr TOAOPXOWIIOX, WX 333/IXYYHT3M TEXHONOMUIH COpbL
aBax 30pUIroop HIM3NTIIP Wypd MaANTanNT XMk OONHO.

Byn 4ynyy-xampra-anc XonunacoH OpAyyAaZ Xauryynbir 03Xanrasmv wypd
ManTax, 3CB3N TOM XOH[IeH OrTNIONTON LLOOHOT 8PEMASX XWIAH3.

X3p3B Xanpra-3ncHMM opf Hb Xyypar 6arBan 3eBxeH wWwypd MantanTaap, yCram
GarBan TOM AMAMETPTIN LIOOHOT BPOMAGX XaWryyn XX Hb OHOBYTOM.
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XanryynbiH axnblH apradnan, yynbiH 0a 6pMWAH aXmblH Xapblaa, YynbiH
ManTanTbiH Tepen, epemaneriiH apra, XawryyfiblH TOPbIH HATPan, COpbLbIH
TOepen, CopbL, aBCaH apra 33p3r Hb OPfbIH FEONOMMIH TOrTUBIM CyANaXx Waapanarsir
XaHracaH Ganx Oa opAblH XaMaaparfgax OynruiH Wwaapanara, HeeL TOOLOOOX
HOXLJIMNM XaHracaH bamx ecton.

[33px Waapanarbir xaHracaH 3COXWMUr OpAblH alWMIT ManTManblH AaBXaprbiH
TOTOLL, OHLOTVIIAT Hb YHASCISH XaWryymbir yyiblH axun 0a epemManer, reohnsnkuiH
aprblH anrHaap Hb ABYYynaxag yp AyHT31 Banxbir TOFTOOCHOOP Hb YH3M13X 0a TyYHWUIT
VXWN TOPAMIH OPLYYAbIH XanryynbiH 6a awmrnanTbiH TypLunaraap b6atarraHa.

VIMM33C 3pAnIAH ye LaTaH TyXaviH OpAblH 3NC-XakpraHbl XONUMIUAH WMPX3rUNH
OYPINIdXYYH, ANaHIysa XarpraHbl TOM KUXTUAH X3MX33, Oyn vynyyTan 3CxXmmnr
ypbaYMnaH TOrTOOCOH Oawx LWaapanaratanl 6a 34r33p33C Xamaapy Xawryynbir
epemManer OoMoH Wypd ManTanTbiH anvHaap Hb XUAXMIAT TOLOPXOMIHO.

OphoA XWX XanryynblH ManTantyyd Hb alWrT ManTManblH AaBxaprbir OypsH
HIBTIMC3H, 3CBIN TEXHUK-3AMMH 3aCrAH YHA3CN3M33p (TI3Y) 3aacaH onbopnont
XWX XaMIUAH [IOOA, TOPU3OHT XYPT3/ HIBTIPCOH Oawx Laapanaratai. [yHO Hb
Cyfanraa XMMrasryn ToXMonmong penbedT TyNryypnaH HeeLWH YHIN3 erexrym
Davixbir 3eBnOX OanHa.

DH3 TOXWMOMAONL WA apraap awWwwurt ManTManbir onbopnox 6onox ryHum
FOPU30OHT XYPTINX aLUMIT ManTManbiH OYp3H 3y3aaHbir TOMTOOX 30PUATO0P 3XHUM
33MKUHL, LOBH TOOHBI WYY TYHT3M XanryynblH ManTanT XUNCIH Banx ecTon oM.

XawryynbiH LOOHOTYYAbIH YaHap, TYYH33C aBax M3A33MMMH YHIH 36BUIT Wanrax
30pUnroop reotn3MKUH CyaanraaHbl OPYMH YeuinH BONOMXKIMIAT alWMINaH LLOOHOTT
CyAanraa XaMXunT XWX OpAbIH reonoru-reomn3NKUAH HEXLUBAMIT YHIMH3.

KapoTaxumH M Oyp3H Cyaanraa Hb alWrT [aBXaprbiH NUTOMOMMNH OyTaL,
Xyynax XxepCHWUM 3y3aaH 6a TyYHUIM TOITUBIH OHLIOT, AWMU ManTMalbiH AaBXaprbiH
ragapryy o33px xanbap, TEKTOHWK 3BAP3NA aBTarAcaH 3COXMAT TOLOPXOMNOX au
xonborgonTon Oereen A3pX Y3YYIANTYYAMAT TOLOPXOMNOX LUaapanarataln rx
Y3C3H (reonorny GOMOH WWHX334) HeXLena reodUsvKUMH cydanraar XuinHa.

KapoTaxunH cyfanraaHbl y3yymanTyyL Hb OPAbIH Heeuunr TOOL0ONOXOA
almrnax dyxan 0OapumT MmaTepvan Gonox Oereep xaWryymnblH axXmblH YaHap,
VHIMLANIAT GaTaTrax erHe.

KapoTaxuiH y3yynantyyauiH 6oamuTon Ganaan Hb TyxalH OpAoA epemaceH
LLOOHOTYYAaA WUM3PC3H aLMIT ManTManblH 3y3aaH, KepHUMH rapLaap TOrToorAoHO.
X3p3B reonorniH cypanraa 6a reobnsnkniiH XaMxunTyyauiH Y3yyn3nT X3T 3epyyTan
GanBan yy4mp WantraaHbIr TOAPYYX, YP BYHT HESLWIH TooLoo0n Byxun Tannang
Y3YYNC3H OanHa.
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3.4, XanryynblH LOOHOTYYAbIH AVAMETP Hb OpAbIH 31C Oa 3NnC-XanpraHbl
XONMMOT [laXb X3MXZ3CI3I MaTepuablH TOM DarbiH X3MX33H33C XamMaapHa.

dncHU opmoa Ga OaraHaT epempaner XMMxA3d alwrT ManTManbiH OyTumiar
3BIIXTYMMI3P KEPHUIAT aBaxblH TyNf LLOOHOMUH AMaMeTp Hb 85 MM-33C Oararyn
Daiixaap COHrOHO. XapWH LIOXMITOT epeMIIer XeNoHK (XOBOO AHAAH) alivriaH
epeMaexef LOOHOMVH AvameTp Hb 127 MM-33C Oararyv GarHa. Snc-XanpraHbl
XONMMOI Hb TOM LWWMPX3IT Xavpra aryynaaryy TOXVONZONA Xauryynbir 127 mMm
LVAMETPTIN LLOOHOT epeMBeH XX 600X 6a TOM WWPX3IT XarpraTan ToXMonLona
152-203 MM AMamMeTpTa1 LLOOHOrOOP 6PeMABHS.

3apvM ToXMonaong Oyn Yynyy-xanpra-3ncHWA XONUMIVIAH OPAOL LOOHOTUAH
anametpumrr 400-500 MM XypTaN MX3CrK OOMHO.

Opaof LOXMATOT epMUAH CTAHOKOOP epeMANer XWnxa33 03X3Mr3sHuiA aHOaH
Cyynrax axrmbir XaMTaf, Hb XWX 0a 03X3NM3HUIA AHOAH CYyNnranT epemanerniiH
axuaac aMart 15-20 cMm-33p Typyyx Oarx ecton bamaar.

Kuwss Hb: YnaaHbaatap xoTblH COHMMHbI 31C-XavpraHbl XOAWMOMMMH Opfl
Tyyn ronblH XeHAMNA opigor Tyn 1.7 M-33C foow yctan, JapxaHbl 3C-XanpraHsl
XONMMOTVMH opf, Xapaa rofblH XeHAMAL, opwaor Tyn 2.1 M-33C AooW ycTan Tyn
Xanryynbir LOXWUATOT epMeep O3X3NM3HUM SHAAH CyyAarax, >KENOHKAOX 3amaap
XMAC3H OONHO. XaWryynblH LOOHOTYYAah CyynaracaH O3X3Mr3sHWA SHOAHMUH
anametp 8 gionm Oyioy 203 MM BGancaH Gereep 03xanrasHUM SHO@H CyyNranTbir
epemanerniH axuuaac 20-25 cM-33p Typyynyyix Oars.

JapxaHbl OpAbIH yCcaH LOTOPX 3/C-XaupraHbl XOAUMOTUIAT TMAPOMEXaHUKUIH
apraap onbopnox 06aiviraa ©Oereef, xeBerd [paraap COPYy/X aBCHbI [apaa
MaTepuanbir ragapraj OBOOMOH YChIr LUYYPYY/X XaTaaraag almrnax Oanraa
BonHo.

InC-xavpraHbl XONUMIMH Opaod OaraHaT epeMAnervinr XUMxasd3 LWaBpbiH
YYCMan X3p3rnaxryin, ycaH yraanrbir Mall Garaap xuix 0a ancumr xyypan apraap
epemMaeHe.

baraHaT epemanerniH fBLaf aBax KepHWMH rapu Oyx axuuyyman 80%-uac
Gararym ©Oawx waapanaratan. LlooHorooC rapcaH KepH OyTH33p33, OYTAL Hb
3BAP33ryn OaviBan KePHUIH rapubIr YPTbIH X3aMXKYYP33p Togopxomnox 6a bytapcaH
Ganpnaap rapcaH KepHUWH rapublr TYYHUA XWH 63 3331XYYHUUM XapbLyynaH
TOOL|00/10X 3aMaap TOLOPXOMITHO.

KepHuiH rapu, 6ara banx ToXvongong TYYHUUT MX3CrX Tanaap TOLOPXOW apra
X3MX33 aBax ecTou.

OpfblH rafapryyn TyxaH opAblH OavpLUbIH HEXLeN, X3103p, AW ManTManbIH
TapxanTblH Ganfan, AaBXaprblH JOTOOA TOMTOL, AWWIT ManTManbiH LUMPX3rUIAH
OYpPana3XyYHAWT TOFTOOX, epemanervind 6a reodusnKUAH CydanraaHbl yp AyHT
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HArTNax, T3AM3P33C TEXHOMOMMMH COPbL, aBax 30PUArO0P YYMblH ManTanTyyn
XUH3.

YynblH ManTantyyapir opa 0a TyyHWA O1e faacaH X3CrVr HapuMBYIaH YHIMIX
30pUNrO0P XUUXWMMH 33P3rt33 OONOMXKTOM 00N 3XHWMI 33MKMHA, YHACOH OPAbIH
0NOOPNONT XMINX33P TONOBNOCOH XICIMT 3aaBan XUH3.

3.5. XauryynbiH MantanTyyablH XOOPOHAbIH 331 TOFTOOXA00 OPfblH e0NOrniiH
TOTLbIH OHLJION, AaBXaprbiH X3M03p, XaMX33, OapLUbIH HOXLISN, TYYHW 3y3aaHbl
Oa YaHapbIH TOrTBOPTON Oaraan, onbopnonT XmMnx OONOMXKUIH YpbaYMICaH TEONOB
Gananbir xapran3aH y3Ha.

XYCH3IT 7.2-T 31 6a xavpraHbl OpA0L X3p3rnak Harraa xanryyblH ManTanTyyabiH
BanpLNbIH TOPbIH HAMTPANbIH HIFACIH M3A3MNNIAT Y3YYa3.

YYHUAT reonorv-xanryynblH axJmbir TONeBNeX, X3P3arkyynaxsg awwurnax 6a
OpPAYYAbIH OHLIOrooC Xamaapy Oyx OopfyyAblH XaWryynpg 3aaBan MepLeHe X
Y33X OONOXTYM tOM.

OpayyabiH TeONOrMAH  TOITOL, TeonoruinH 6a  reoduV3nKMAH  CydanraaHbi
M3AIMNVYASA OYH WWHXWAMS XWUAK, adun TecTan OpAayyabiH 0nbOpMonTbiH
M3I3NNNAT  HaPWUMBYNAH YHINCHUA YHOCOH [33p TyXalH OpfAblH CyAanraaHg
TOXVMPOX XaWryynblH TOPbIH HATTPAbIr COHrOH aB4 OOJHO.

OpoblH ragapryyrviH 6a awunrm AaBxaprbiH rafaprbiH X3N03pWnnmH HANAMAN
Gananaac xamaapcaH Xyynax XepCHWW 3y3aaHbl ©epynent, alurT ManTMalbiH
TapXanTbiH ©a yraaranbiH XUn 3aar, TYYHWUA eepynent, rafgaproiH eHAePXUATUNT
TOAOPXOMIOX 30PUAr00P HIMAMT YYbIH ManTanTyyabir XM GOMHO.

3nc 6a anc-xanpraHbl OpAYYAbIH XauryysnbiH TOPbIH HATTPANbIH HIrTraN
XYCHAIT 7.2

XanryynbiH ManTanT XOOPOHAbIH
OpablH Tepen 3all M, HEBLWMIH 33P3rN3M33p

A B C

OpabiH
6ynar

Tom 6a AyHO 33pruiH fdaBxapra Oa AaBxapra Xanb6apTai,
TOSHMUCUIAH ©a HYypbIH, CanXWHbl rapanTan, MeH annioBuiAH
rapanTai, reonoruiH TOrToL, AWM ManTMalblH 3y3aaH 0Oa
YaHapaapaa TOrTBOPTOM 3MC 6a 3MC -XarpraHsl XONMMIVIAH OpL.
Tom Ga AyHA 33prvvH AaBxapra Oa Aaexapra xanbsptan, Oyx
TOPAVIH rapan YYCNTam, (KUWMAH ByC yeHLIPTIN), reonorvinH
TOFTOL,, aLMIT ManTManbiH 3y3aaHaap TOrTBOpTOM OuwW, 3nc 6a
XavipraHbl YaHap Hb XyBUpamTrait) opA.

(Tepen OypunH copT Oa Mapk Hb TanbamH X3IMXK33HAD
aHrvnaragaryn) opa

Tom Ouw mawmn Ga 3e8 6UW X3n63pT3aN OyX TEPAMIAH rapan
YYCIMT3M, reONOrvitH TOMTUbIH XyBb[, TOFTBOPTOM OULL, 3y3aaH Hb
XyBVpaMTran, anc 6a xapraHbl YaHap Hb TOTTBOPry opa,
OpYMH YeuinH ronampnbiH 6a A3HXWUIAH 3nC Ga 3nC-XampraHbi
XOMMMIUIAH OpA, XUAMIAH 6a OfIOH XWUNWIAH XyrauaaHa Ganpuimn
6a xan63p, XaMX33 Hb eep4neraex banpar

| Bynar 100-200 | 200-300 | 300-600

100-200 | 200-400

Il ©ynar

50-100 | 100-200
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Tann6ap:1. CyHacaH x3n63pTa1 OaBXaprag Xauryyn Xvnxag X3BTWWAH CyHanm
XOHANOH YUMMATIN XaWryynblH LIyraMyyd XOOPOHAbIH 33/l Hb O33PX XYCHIMT4
3aacHaap Oavix 0a Wyramyyn A33pX XauryynbiH ManTanT XOOPOH/bIH 331 AaBXaprbiH
X3n03p, X3MX33, reonorminH TOrLUbIH OHLLNOr00C XaMaapyynaH baracrax 6omnHo. 2.
LWnn ynnaeapnax 6a MetannbiH LyTryypbiH X3B, Laxuyp-KapOuabiH YnNABIPN3NA
alWnrnax MCHUA Xanryyna, MantanTyyablH XOOPOHbIH 3alr xamriiH 6ara barxaap
30XMLYYTHa.

3.6. Maw TOM 6a TOM opAblH XyBbA TYYHUI Tanban Aaxb 3XHWN 3XKUHL
XaWryyn XMnx33p COHroH aBCaH X3C3IT HAPMMBYNAH Cydanraa XMmx, HeeLl, YaHapbIr
Hb YH3M3X Llaapanaratan 6ereen WHMCH3P OPAbIH HUWT TanbalH X3MX33H A3X
alWNIT ManTManblH HEeL, YaHapblH Tanaap 30XMX M3A33M131T31 BOMHO.

DAr33p X3CrUAr OpAblH Oyca X3Cra3C apai Uiyy HAMT TOpoop CyAanX, CopbLONT
XWX X3P3rmn. | OynruiiH opaoa xamryynsiH Topbir 6atTan (A) 6a Goguton (B)
35P3MN3M133p HeeL, TOrTooX O0NoXoop COHroH aBax Oa Il BynrunH opaoa 3eBXeH
GopuTon (B) 33parnanasp HeeL, TOrTOOXOOP COHIOH aBHa.

lypaBayraap OyNruMiH opAof XanryynblH ManTanT HIBTP3X TOPbIH HAMTPan Hb
BonomxTon (C) 33p3rn3n33p HeeL, TOrTooX XanryysbliH ManTanTyyablH XOOPOHLbIH
3aMHaac 2 naxuvH dara DariHa.

Opa Hb Mall TOM X3MX33T3/ OON HapuyBYnaH CydancaH X3C3r Hb alwurm
ManTMarnblH AaBXaprbiH OANPLUbIH OHLION, AaBXaprbiH X3103p X3MX33, Heel, 3NC
Oa xarpraHbl YaHapblH Tanaap Oyp3H YHIN3MACOH Oalrx Waapanaratam.

SAr3p Hb IXHWM 33MKMHL ONbOPNONT XWMMX33p Tenesnex Oanraa XvnunnH
LOTOP OPCOH Dalnx X3p3rTai. XapuH 3Ar33p X3Cryy4 Hb reonorvinH TOrToL, aLumrT
ManTManbiH YaHap, YyNn-reofornnH HeXUAWMMH XyBbA OpAbIr OYX3n4 Hb Teneenx
Yapaxryn Gon 34rap HeXUMYYAMWAT XaHrax OOMOMXTOM eep X3CTMAr COHTOH
HapuMBYNaH cyanax waapanaratan. OpAblH HapUMBYNaH Cyanax Laapganaratau
X Y3C3H X3CTYYOMWMH TOO, TanbaWH X3MX33r TyxaH OpPAOL OnOOPIOAT XMiX
BanryynnarbiH Xaparys3 Waapanarsir YHA3CN3H TOrTOOHO.

OpfiblH HapWMBYNaH CyanacaH X3CryyavnH M3A33M13N Hb YHACIH OpAbIH Oynrnmir
TOLOPXOMNOX, XaWUryyn XWMMX TOPbIH HATTPANbIF COHIOX, XaWUryyn Xumx TeXHUKUAT
OHOBYTOM COHIOX, COPbLONTbIH 0a HeeLWH TOOLOMMbIH Yp OyHr OoamTon
YHIM3X3, awmrnargax 0a opfblH Bycaf X3CrT Xauryyn Xumnx, HeeUMIr YHIN3X34
MEH aluurnaHa. YYHUUT MeH OpfblH Heeuuur Oyxang Hb onbopnox Oonomx,
HEXLIVIAT YH3M3X34, allMrnaraaHa.

XapuH onbopnonT xmnrax Oanraa opayyabir HAPUABYNAH CyanaXx, YHIMNIXO33
alMMNanTbiH - XaWryynsiH 0a  onbopnonTbiH yed UyrayyncaH  M3O33N0yYAUAr
alwmrnaHa.

3.7. XawryyneiH Oyx mantantyynag ©o0noH unapusa xonbormox kypam,
LiaapanarbiH aaryy 6apuMmKyynant XuiH3. AHxaard 0apuMTKyynantag, reonoruinH
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OUUUrNAAMIAT OONOH aBCaH COPbLbIH TAIMIIIIAMAN XMAX OrHe.

ManTantyyoblH - GapuMTXyynantag YynyynrviH - netporpadblH - Havpnara,
CTPYKTYp, TEKCTYpbIr TOLOPXOWNOH T3MA3rN3x 0a 3nc-xampraHbl AaBxaprag
aryynargax Oavraa, Havpnara 6a u3nK-MexaHVK LMHX YaHapaap Anraatan ye
6a Garupir aHrnaH TOLOPXOMX erHe.

XaWryynbiH Mantantyyfan TOrTOOrAcoH ye 6a 0Oarl, Hb XeHaneH 6a Tyyuw
3yCANTYYA A33p OanmpLUnbiH 3N1EMEHTI3P33 XOOPOHA00 3aaBan yanacaH b6anx ecTon.
MeH 3Ar33p yennar 3y3aanruir NUToNnorviH, dalbiH 0a TeKCTYPbIH OHLIOroop
3@aBan aHrMcaH bamx ecronm.

ManTantyyfan XWAC3H aHxdardy OapuvMTXyynantbiH YaHap, OypsH Gampan Hb
OpfblH reonorMH TOITUBIH OHLOTMNM X3PX3H VHINC3H, OpAblH HUWT TanOawH
X3MX33H[, alNMIT [aBXaprblH CTPYKTYPbIH OHLAOMMWT YH3H 36B TOITOOCOH 3C3X,
3YPrnr 3eB 30XMOCOH, T€ONOTMMH DUYUIN3NNIAT YHIH 368, OYP3H XMICIH 33priac
xaMaapHa. COpbLONTbIH YaHapbIr 3pX Oyxur KOMKCC Wanrax AyrHax bereef
COPbLJIONT XWWC3H 3YCINTUAH TOTTBOPTOWM 0Oalnfan, CopblbIH XWH, reonornnH
TOrTUbIH OHLJIOMTON yanacaH 6anaan, copbLbir OypaH, Tacanganryi ascaH bamaan,
XSHANTbIH COpbLL Oarraa 3Cax 33prasp YHIH3.

3.8. Oppa, X3CrUH aluMIT ManTManblH YaHapbIr OYP3H YHIM3X, alWWIT ManTMarbIH
[aBXaprbiH TapxXanTblH XWn 3aaruir TOrTOOX, HEeUMWT Hb VHIMIXUWH Tyng
XanryynbiH Oyx ManTantyyn 6a GanranuiH 1n3apu33c 3aaBan copbl, aBcaH banHa.

3.9. Copbl, aBax apravnanbiH COHFOATbIN OPAbIH XaNryynblH 3XHWUI Ve LaTaH[
xvnx 6a yyHA opAblH ragaprbiH xan03p, AOTOOA TOITOL, FeoNorMnH XMA 3aarvinH
oHUJOr, eep Tepnyya banBan TAM3PUNH TapxanT, 3nc 0a NC-XanpraHbl YaHapbIH
©6PUNeNTUINH TYBLUMH 33PIMNM Xapran3aH y3Ha.

COHrOH aBCaH COPbLMONTbIH apradnan Hb TyXxanH TyyXWi 3A34 OYpaH TOXMPCOH
XaMruiH 3eB, 6aTTan, anb Oonox yp AyHTaM Gananbir OypayyncaH banx ectow.

CopbLNONTBIN X34 X3[3H apraap xurx Oon TAr3p Hb XOOPOHAbIH ysnaaatan
Garx cymanraaHbl YHIH 36BUIT OYp3H TOAOPXOMIOX OONOMXMIAT BypayyncaH banx
Laapasiaratan.

Fe0ONOrMMH CyfanraaHbl Yea aBcaH KepH, XOBMIOH, Xycax aBcaH bonoH bycaa
COPbLIONTbIH apryya, COPbLIONTbIH YaHap, CopbL, OONOBCPYYaX aprbiH OHOBYUIAH
YHIAM3r X0N00rAoX HOPM-apradnanbir MepPASH XUIH3.

BonomxTon Gon copbl, aBax 6a OonoBCpyynaxan rapax xegenmep, 3apanbir
X3MHIX YYOHIIC KapoTaxuiiH 6a LeMuiH ursnk, copoH3oH 6a bycan cyaanraaHb
VP [YHT aluMrnaH copbl, aBax UHTEPBANbIM YpbAUMIaH TONOBNOHS.

3.10. Opaoa COpbUIONT  XWMWXA33 Aapaax HexXWIMAr 3aaBan  Mepaex
Waapanaratau:

CopbLIONT XWX TOPbIH HAMTPan Hb CyAamk Oanraa opf, X3CTUAH reonorumnH



AWNrT ManTManbiH 6asinar, OpAblH HEBUMIH aHrUAIbIr m
anc, xaﬁpraHu opaoad Xaparnax apraduicaH 3eBiemMxX

TOTTLbIH OHLIOr00C XaMaapax 0a TYYHWIAT TONyyY VXN TOPUIAH OPAbIH XanryynbiH
XTI TYpPLUNArbIr YHASICN3H COHMOHO. XapWH WWH3 TepnuiiH opaofL 6on Typmnit
Cyfanraa Xunx apraap COHroHo.

CopbLI0OATHIN AWNUIT ManTManbliH AaBXxaprbiH OypsH 3y3aaHaap Tacanfganryu
OFTNOH XMIH3. YYHL COPbLIONTBIH anxam Oyloy TOXMPCOH YPThIr COHMOH aBaxAaa
alWWrT ManTManbiH 6ara 3y3aaH, XWUWMMAH OyC YEUMH WX 3y3aaH 33P3r XULLMMIAH
LIaapAnarbir xapranzaH y3ax 0a XuWrniH Oyc 6a XOOCOH YynyyHbl YEHLPWIH
3y3aaH Hb X3T Bara, TyYHUUr AnraH 3annyynax OONOMXIYW TOXMOMAONA alumrT
ManTMasnbIr COPbLIOXA00 TYYHUIAT XaMmTa Hb H3M COPbLOA OpYYHa.

AWWIT ManTManblH [aBxapra [axb OHUIOW siraatan Tepiyyassc Tyc Oypaac
Hb CopbLl, aBax 0a 34r33p COpbLYYAbIH YPT Hb T3AM3PUNH HaMpnarbiH eepynent,
CTPYKTYP TEKCTYPbIH OHLION, HU3NK MeXaHUKMIH Oa Bycap YaHapblH y3yynanTa3c
XaMaapy fiH3 Oyp barHa.

[33p AypbAcaHaap COPbLUMONTLIN TOAOPXOW fnrarAax Oavraa ve Tyc GypuiiH
Oyp3aH 3y3aaHaap Tycad Hb XX Ba X3p3B yeyya Hb WX 3y3aaHTaw 3CB3N YeNnan Hb
TOLOPXOV Anrargaxryn Ganraa, XUXWr yeyn canaaByiaH AapaancaH TOrTouTow
Bon CopbUMOATBIF 2-3 M-33C UXTYW YPTTal XMMH3.

OnbopnonTbIH fBLUAA TyCad Hb ANraH 3annyynx 60nox XuwriiH Oyc (YaHapblH
liaapanara xaHraxryn 0arraa) 6a XOOCOH YynyyHbl YEWUIH XaMrMiH Oara 3y3aaH
Hb ronayy 1-2 M bawHa.

XawryynblH ye WwaTtaHg OpAblH reoflorMiiH TOrToL, aluMIT ManTMalbiH Harpnara
OyT3L, aWMIT ManTManblH 3y3aaH Hb XaHranTTan TyBLUMHL CyAnaracaH, Har TepiniH
GanBan copblblH YPTbIr 0N0OPNONT XM Dalrraa 6oNoH 0NOOPNOXO0P TENEBNeX
Gariraa vn yypxaiH MeperuervuinH eHOepTaV afwn ypTaap COHTOH aBy OOMHO.
XapviH Har TepAuinH Ouw 6on T3Ar33pT Tycad Hb COPbLONT XMIAH3.

OpAblH aWwurm  ManTManbiH - AaBxapra Hb ©0ara 3y3aaHTan, LUMPX3MMWH
OYTUMIAH XyBbA, XXUrA, OWW, [OTPOO Wasap, WaBpaHUap, WaBapnar MCIHUSPUIAH
VEHUIPYYAMIT aryyncaH, OnbopnonTbiH sBUAL TAMIPUAr snraH  3anmyynax
BONOMXIYIM TOXMONAONA 0NOOPNONT XWX MEOPerLeruiH eHAPWIT XxapransaH awmrt
[aBXaproiH OypaH 3y3aaHaap [33pX YEHLIPYYAMMT OponLyynaH 6eeH copbll aBHa.

X3p3B XaWryynblH LOOHOTT 31C 6a 3nc-xanpraHbl Ovie faacaH ye TOXWOMABON
ye Tyc Oyp33C Tycaf Hb COpbL, aBHA. Xawpra aryynaarym 3fCH33C aBCaH COpbLbIr
XypaaHrymnax apradnanaap Waaphnarata XuHao xyptan baracraHa. XapwH anc-
XanpraHbl XONMMroOC aBCaH COPbLbIF X33PUMH HOXLOND 5 MM TOPOOp LMK
Xavipra 6a ancunr aHrvnaH snrax 6a xavpran xacrvmr 70, 40, 20, 10 MM Topoop
AWK dpaKL, TyC OYpasp aHrMNaH TIAM3PUMH aryynrbiH XyBUAT TOLOPXOMIHO.

XapuH ancunr nabopatopuinH Hexueng 5, 2.5, 1.25, 0.63, 0.33, 0.14 MM Topoop
LMLV WAPX3MUIAH OYP3MA3XYYHUIA HArpRarsIr TOrTOOHO.
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Onc 6a anc-xampraHbl opAyyAan HIBTIPCIH YYMbIH ManTanTyyaad CopbLnonT
XWX apra Hb 3M1C-XavpraHbl XOMMMOr [aXb X3MXA3C MaTepuanbiH TOrTBOPTOM
baronaac xamaapy sH3 Oyp GanHa. XaMx[3C MaTepuanyyd Hb TOrTBOP CaWiTau,
Hypaxryn TOXMONOONA COPbLIONTLIF XOBWUOH apraap XMnH3. SACHMA 0pA00C aBax
XOBWIIOH COPbLLbIH XOHANIOH OFTAON Hb 3MCHUM LUMPX3TMAH X3IMX3I3H33C Xamaapy 5
x 10 cm 6a 10 x 10 cm bawiHa.

Onc-xanpraHbl TOM (pakuyyablH aryynra, TAAM3PUMH X3MX33H33C XaMaapd
XOBWJIOH COPbUbIH XeHaneH ortnon Hb 40 x 40 cM, 3apvmAaaa TOM (paKL, UXT3K
6on TyyH33C nx BGarx BonHo.

XapuWH X3MX[3C MaTepuanblH aryynara TOrTBOPTOM DML, 3CB3N aLWWIT ManTMang
Oyn yynyy aryynargax 6arraa 6on MantanTbiH axviyyaaac rapcaH Oyx matepuansir
HUMNYYI3H OBOOMX T3AM3P33C 066H COpbL, aBHa.

AX1UBIH apraap OeeH copbl| aBaxaaa 8 yaaarnnH, 6 yoaarviH, 4 yoaarumiH, 2
yAaarvnH axuuyyobiH Matepuanyyasir HIrTrXx 3aMaap aBHa. Copbl, aBax axXuLblH
TOO Hb ManTanTyyAaac rapax MaTepuanbiH XMH X3MX33HIIC XaMaapHa.

Lypd Ga TOM X3MXK33T3/ [yryn X3nx33CT 063X3Nr3313m Mantant (yxal)-aap
Xanryyn xux Ganraa TOXVMONLONL ManTanTblH XOHANEH OrTNONbIH 6epynenteec
axu1UbIH apraap aBax COpPbLbIH XMH X3MX33 XaMaapHa.

beeH apraap copbl, aBaxgaa alMIT ManTMalnbiH ye Tyc Oyp3ac rapca
MaTepumanbIr TyC Tycaf Hb OBOOTO XMMX 0a T3ATPUMr CalTap XONbX XyTrax
[apaa Hb XypaaHrymnax 3amaap WaapAanaratani XaMXK33H[ XyPraH aBHa.

Byn 4ynyy aryyncaH Xxampra-ancHUM opfooC MeH axWUblH apraap 433X aBax
6a 033 aBaxaap 0G3NTrCIH 0BoONrooc Oy yynyy (>70 MM X3MX33T31)-T rapaap
NraH 3annyyncHel fapaa 6eeH copbl, aBHa.

Oppooc onbopnonT XWX Meperuervind eHOpUnH ypTaap 3CB3N ye AaBxapra
TyC OypuinH OYp3H 3y3aaHaap HIMTrIC3H COpbL, aBax TOXMOMAONM, aBCaH COpbl
Hb YaHaPbIH XyBbJ OPAbIH aLWIT ManTMarnblH YaHapbir OYp3H Teneenx Yanaxymy
Danx ecTou.

3.11. Onbopnont sBargax Oaviraa OpAOL XWWAC3H YymbiH Mantant OonoH
GanranunH rapw [axb ye AaBxapraac CopblbIr XOBWMAOH apraap aBax 0a
Waapanarata rx y3B3M U3B3PM3M3HUA ManTanT XX aBHa. LI3B3pnarasHum
ManTanTbiH TOOr rapWwuiH 6a Un yypxanH ynHbl X3MX33, alUIm ManTManblH H3r
TOPMWMH 3C3X33C XamMaapy TOTTOOHO. X3P3B OpA Hb ©6p XOOPOHLO0O Anrarfax
[aBXapryyaaac TOrTCOH, T3AM3PUIAT XOBWUIOH apraap CopbLiox Gonomxryn Gon
[aBxapra Tyc Oyp33C xaHranTTan matepuan aBy TyC Tycafl Hb OBOOMO XMCHWIA
fapaa OeeH apraap copbl, aBHa.

3.12. CopbUOAT XMIX ABLAA COPbLOOC XXMM DpaKLyyAbIr F3rAyYIaX, copbly
aBaxafl Xap3rnax Oanraa Garax Texeepemxeec TeMpUMH OOXMpaon opyynax,
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XepC-ypraMibiH Ye3C opraHmnK Xombl, Op>X OOXMpAyynax 33par acyydan rapaar Tyn
VYHWIr COpbLl, aBaxAaa OHLIOMMOH aHxaapax Luaapanaratan.

3.13. XauryynbiH LLOOHOr OONOH Yy/bIH MaNTanTyyAaac CopbLll, aBCaH apraynanbiH
36B 3CXWMWI Lanraxfaa, Copbl, aBax LWaapanarsir OypaH xaHrax Oawraa rax
Y3C3H aNb HAr apraap XsHanTblH COPbL, aBY TAMIPUAT XOOPOHA Hb XapbllyynaH
YHINH3. XOBMNOH COPbLIONTBLIF 086H COPbUMONTBLIH YP AYHr3P YHINHI. YyHUIr
MOH TEXHOMOTMMH COPbL, 333/XYYH >XMH TOTTOOX 30pUAroop aBcaH OeeH copbl,
0NOOPNONTBIH YEMIH YP AYHT3M XapblyynaH XxsHax 0osHo.

KepHWMNH COpbLIONTbIH YH3H 36BUWT LUIYP(H33C aBCaH XOBWIOH COPbLbIH YP
LYHM3p wanrax 6a awmrnax Gavraa opaon allWrnanTbiH XauryymblH yen aBcaH
copbll, ©a 0nboOPNoNThIH VP AYHTIV XapblyynaH WanraHa. XaHanTbiH COPbLbIH XXMH
X3MX33 Hb TyXaWH OPLOA COPbLMIONT XWMWX Vel anfaa rapcaH 3COXWUT YH3M3X,
LiaapAnaratan M y3B3/1 3acBapriax MTraMLyypUAr TOrTOOXOL Xypanuxymy, Oawx
Wwaapanarata. CopbUMONTOL  XSHANT XWUWX[33 reonorunH  GapumMTXyynant
Ba CoOpbLIONTHIH apra XOOPOHZOO YAnAax 0Oarraa 3C3X3L OHLMOW aHxaapax
Wwaapanaratan. OpaoocC Copbl, aBCaH ra3pbiH OANPLWINABIF YHIH 36B TAIMASMNIXK,
AT ManTManbliH OMETUIMH 3y3aaHbIr 36B TOFTOOCOH 3C3XMNMI TOMTMOJ Wanrax,
XOBUIOH 03 KEePHWINH COPbLLYYabIH XBHAJIBH OrTOJ, KepHWIAH rapl, (Xanb3n3an Hb
+ 10-20 %-mac xaTpaxryn Gawx)-bIr TyxarH Lar xyrauaaHz Hb GarHra xsHax 0amnx
ecron.

3.14. Copblbir 60N0BCPYyNax, XypaaHrymnax axmnbir opa TyC OypuinH 6a awurt
ManTMasblH OHLLIOIT TOXMPYYNaH ypbAYMIaH 30XMOCOH OYAYYBYMMH [aryy XMIAH3.
YHAC3H Oa XsHanTblH COPbLbIF HIM aaun OyayyBY33p BONOBCPYYMK, XypaaHTyMnHa.
CopbL, bonoscpyynax 6yayyed 6a utranuyyp K-vWH YH3H 36BUWAT agmn TecTaw
opablH GaTTay WanraracaH yp AYHT3M Xapblyynax 3CB3 cyfanraa TypLMnTbiH
VP LVHr awmrnaH batanraaxyynHa. MxaHxass anc 6a anc-xavpradsl opayyaasn K
utranuyypunr 0.04 -T3M T3HUYY M aBaar GOsHO.

3.15. 9nc Ga xavpraHbl YaHapblH YH3AM3M TYYHWAT aliurnax ynaBapnanuiH
YWIA3N33C XamMaapy XMMH3. DAM33P33C HIM YyXan YU Hb 3NC33P LKA YUNABIPIISX,
TYYHWNAT FaH, WWPM3H UYTryypbiH OOMOH Oycad 30pWynanTbiH X3B YMNABIPAIX
XOnbl, B3NTMIX34 alumrnax, 3CB3N rarHyypbiH 6a LaxvypT-kapbua ymnasapnaxag
TYYXUI 3433p aluMriaxag TOXMPOX SCXMIT Cyanax faBAaan oM. YyH33C ragHa ancumr
CalH YaHapTan OapunrbiH MaTepuan yMnOBIPN3X3A, alumrnax OONOMXKMIAT YHINH3.
9nc Ga xanmpraHbl YaHapbIr TYYHAW XUMUAH Ba SpACMMH Hampnara, WUPXarnnH
OypanmaxyyH, UMK MEeXaHWK LWUHX YaHap OOMOH TeXHOMOrUWH TypPLUMATBIH
YP AYHT YHOICA3H YH3MH3. DACHUA YaHapbIr, XaMMMAH SHIUAH XAMI LKHXMAMS
0ONOX 3PACUIH Ba LUMPXITMIAH OYPINAIXYYH TOLOPXOMNOX, IMNCHUN WNPX3YYaANIH
X3n03p, GoxMpAyynary xonbLblH aryynra (Toocopxor, Wasapnar XofbLl)-bIr TOFTOOX
LWMHXWAM3M33p YH3MH3.
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XapwvH XanpraHbl XyBbfl TyYYHUIA YaHAPbIT IMCIHI XMACIH A33PX LWMHXMIIIIH
[33p HIMAINT33p OyTpardantsbiH 6aT 63x Oa X3BP3r X3CTUWH aryynra TOROPXOMNOX
3aMaap XWiH3. HaM3nT cyaanraaHbl yp AYHr 3nC 6@ Xanprbir anb HIr TOAOPXOM
canbapt awurnax 6oNOMXMIT YHIN3X34 alumrnaHa.

XanryynblH ye LWart, aWwWrT AaBXaprblH TOrTUbIH Oananaac xamaapy usmk-
MEXaHUKMIH WHXUNT3r Oyp3H Ba XypaaHryn racaH xetenbepeep XMMNrH3.

DU3NK-MEXAHNKUIH XyPaaHTy W WNHXMAM3M3p ancinr 2.5, 1.25, 0.63, 0.315,
0.14 MM -WIH TOPOOP LUMTLLYYI3H WMPX3MM3AMMH OYP3INAIXYYHUMT TOrTOoNrox Oa
MEH SMCHUM LUMPX3MMAH MOZYMb, WaBapMar, TOOCOPXOr X3CTWWH aryynra, HArT
(XYBUWWAH XWMH), OpraHnK XomnbLiblr TOAOPXOWYYIHa.

MeH 3Ar3p33C ragHa 3NCHWA 3PACUAH Havpnarbir CydanHa. X3paB 3nCuir
3apUM Tycran canGapT alwurnaxaf 3anunwryii TOLOPXOMOX Liaapanaratan WnHX
YaHapbir TOrTOOX 00N (XWW33 Hb: 3NCHAM LIYYPYYAdX WTMANLUYYP) TIAM3pUAr
XypaaHry xeTenoepT HIMX OpyynHa.

ONCUMIAr aBTO 3aMblH XYMTH33C Xamraanax OOmnoH wwyypyynardy yve Gapuxap
awmrnax bon NCHWM LWYYPYYAdX UTMANLYYPUIAT 3aaBai TOLOPXOMICOH Barnx EcTou.

dnc 6a XxampraHbl U3NK  MEXaHUKMMH OYpaH  LWMHXWUAMIIM  XypaaHrym
WWHXAM3HNA OYX Y3YYN3NT A33p TYYXWUI SAUNH YANABIPNINUIAH TyXalH canbapbiH
Waapanarag xamaapax bycan y3yynanTyyamnr HIMX XUAH3.

3.16. XUMUMH WXHXWAM Hb 3NCUAM awmrnax 0Oonox ymnaBIpnanumH oyx
canbapblH TYyXMA 3AWMWH YaHapbIH LUaapanarbir TOLOPXOMIOX TyBWWMHA OypaH
XMMrAcH OarHa. TOLOPXOMMOX WCNYYAMWH XarcaanT Hb TyXaWH TyyXW SOMAr
almrnax yncolH 6a XyBWMH Gamryynnaraac TOrTOOCOH CTAHAAPT, XMLMT y3yynanT
0a TEXHVKMIH HEXLIWIAH LLaapanarbir xaHracaH 6amx ecton. Tyyxuw 34 43X Ucnyya
6a OypaBapyya (KOMMOHEHT)-WMIH aryynra Hb YACbIH CTaHAapTaap OaTanraaxcaH
XVMUIH, QU3UK-XUMUIAH, LOMUIAH DU3MKMIAH OONOH Oycaf LMHXMAM3rasp oypaH
TOAOPXOMNOrACOH Darx ECTON.

Oppoof xux 0arraa XauryynbiH axnblH 3XHWWA LWaTaHL aBCaH CopPbLbIH
UX3HX X3CIMT XUMUNH XYPAaHTyW WUHXMAMI XUAAMH. SNCUIAT WK 0a Kepamuk
YVNABIPAIX3MA, XIBHWUM YNABIPINNAH YATNIN33P alinrnax Oon fgapaax Ucnyyannr
TOLOPXOMNYYNHa. YYHA! SiOZ, AIZOl Fe203. 3ap1M LeeH TOOHbI A33xXyya3a O6onoH
TOMCIOCOH OyX [32KYyA34 OypaH WWHXUAMS XUANMX  Japaax WUCIyYAunr
TogopxounyynHa. Yya: Sio,, AIZO3, Fe,0,, FeO, TiO,, Ca0, MgO, K,0, Na0,
cynbtat ba cynbhuabliH XYA3PT WaTaanTblH YeUMH XOPOrANbIr TOLOPXOWNYYHa.
WnaHAM TYyYXMWA 3433p aWwuriax anCHA, O33pX UCYYAUAT TOOOPXOMAYYyNaxbiH
33paru33 Hamx Cr,0, Bonon Bycan byaary ucnyya, docdop, 3apum TOXMONAONA
(hTOPbIr TOAOPXOUNYYIHA.

XanryynbiH ye WwaTtaHa, aBcaH Oyx ToMcrocoH (OynardmncaH) copblyyn OonoH
epaMnH  COPbLYYAbIH  3apvM X3C3MT XUMUIAH OYpaH LIWMHXMAMS XMAnrx 6a
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COPbLbBIH MX3HX XYBb[ Hb XUMUIAH XyPaaHryr LWMHXUNS XUANMIHI.

BYN3rYMnCcaH CopbLbIr TyXaH OPAOL XMMACIH XanryynblH ManTantyyaaac OypaH
3yCNT yycrax Gamanaap CUMPArKyyNcdH Topoop aBax 0a copblyydbir aBaxdaa
epaVINH COpbLLYYAbIH H3M afln X3MX33T31 OonTon OyTnacaH, opablH TYYXWA SANAH
YaHapbIr OYP3H Teneemnx Yagax AyonukaT copbLOOC aBHa. XapuH 31 6a XanpraHb
Ovie paacaH [aBxaprbiH 3y3aaH Hb Mx Oanx Toxmongong Oyn3rYnncdH CopbLbiH
YPTBIF MN yypXaH Meperueruini eHapeep xs3raapnax 0onHo.

[ybnvkaT copblLOOC  aBCaH 3SHMMWH COPbLbIH KMH TyYHUMA ypTTan Lyya
XaMaapanTav 0arHa.

BYN3r4mncaH copblUpbiH TOO, TOAOPXOWNOX OypaBIPYYA (MCIYYA)-UAH  HIpP
TOPAVIAT OpAblH OHUOr Ba TyYXWUW SOMWAT alumriax YMNABIPUMH Laapanaratam
yAnayynaH TOrTOoHO.

dnc Ga xanmpraH paxb Oycap oHunor (ToxuonanbiH YaHapTav aryynaraax)
SpACYYAMAT cyanaxnaa Yyn yypxan, XyHA YWNABIPUMH siamHaac 2019 oHp, 3pxaH
631TrCH "AWNIT ManTManblH basnar, opAbiH HEBUMIAH aHMVNNbIT TyXalH TOPINIAH
alWIT ManTMang Xaparnax aprayuncaH 3esnemx. LLopooH opp”-3eBnemxumnr
Mepaner 6onroHo.

Inc Ga xauprbir awwrnagar yunasapnanuinH byx canbapyydas Waapaarnaar
TYYXUW SONAH LauparyunT, 3pyyn axynH y3yynantuur MoHron Yncap eHee yep
X3p3rN3X Oanraa GapunrbiH MaTepuant pPafuniH 3KBMBANEHTbIH XaMx33 370 bk/
Kr-aac mxrym 6anx racaH Waapanaratan xapbLyynaH TOrTOOHO.

3.17. CopbuyyabiH NabopaTopuinH Oyx WWHXMAT3HWIA YaHapbir MoHron YncbiH
CTaHAApTYyL OOMOH ONOH yNCaf X3P3rNaraak Oarraa WHWHXUAM3HUA apryynaap
XVNCH [0TOOA, rafaal XAHaNTblH LWWHXMAMIM3P OaTtanraaxyynHa. YHOCH
nabopaToOpPUMH  LUMHXWAM3HAN YaHapbir OPAOA XaWryyn Xumx Oyx xyrauaaHbl
TypLUMA XiHaX OarHa. XaHanTaH4 YHACH aluvrm ManTMan, Aarangax 3pacyys 6a
XOPTOM XOMbLbIH WWHXWA3 Oyra xamparaaHa.

3.18. LLUIMHXMAr33HA X3p3B CaHaMcaprymn angaa rapcaH 0omn TyYHWUIr TOrTOOXbIH
Tynga AyonukaT copbLOOC aBy LWMMPMICIH COPbLYYAbIr TyXalH OpAblH YHACIH
CopbUYyyAan LWMHXMATS XMC3H nabopaTopua, ery LOTOOL XAHANThIH LUWMHXMAr33r
[apaarnuviH ynupan 3X13X33C eMHe XMUNrH3. YHACH 0a [0Toon XSHaNTbH
LWVHXWATIHL HOUTOM X y33X 00nox 3epee rapcaH TOXMONAONL AOTOOA
XSHANT XMANM3C3H COpbLYyYAbIH AYyONMKAT COPbLOOC rafaaf XsHaNnTbiH COpbL, aBY,
LIMHXWNTIIM 3pX OyXni nabopatopua XUAr3H3.

3.19. lotoop 6a rafiaan xaHanTag ery 0anraa copbLibiH X3MX33, YaHap Hb TyXalH
COPbLOHA ynmpan ba xarac Xung WUHXMAMS XUNCIH epavnH CopbLyyabir BypaH
TeneenceH banx ecton. ONoH TOOHbI COPbLOHL LUMHXMAMS XUUTACIH TOXMONA0NLA
(>kmng 2000 Ga TyYHIIC UX) XSAHANTBIH LUMHXUAMAT HAWAT WWHXMAMS XUANMCOH
CopbLbIH 5%-Tal T3HU3X TOOHbI COPbLOHA XMMAMX 63 XapbUaHTYM LEeH TOOHbI
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COPbLOHA, WWHXMAM3 XMANMC3H 6on 30 Ww-33¢ Gararyin CopbLOHI XUIMMH3.

3.20. Hotoon 6Ga rapgaaf XsHaNTbIH LUMHXWAM3HUA yp AyHA OonoBcpyynant
XMNXO33 WUMHXUAMS XWUAC3H Lar Xxyrauaar yaumpan, xarac un, OyTaH Xunasp
TyCravnaH aBy y33x 0a YHACOH COpbLYYAaA LUMHXMAMS XMUCIH NabopaTopuiH
apraynanbir  YHA3CN3H XWUWH3. J1abopaTopUiH  LWMHXMATIZHL rapax anfaaHs
Barx OoNox xsA3raapbir TOFTOOXA00 “AWNIT ManTManblH Basnar, opablH HEBLUIH
AHMMAMBIT TYXalH TOPAVWH alIMIT ManTMangd X3parfiax apraquicaH 3eBAemX.
LLlopooH opAa”-3eBnemMxuir yavpanara 6onroHo.

[loTooA XSHaNTbIH yp [YHr33p TOOLOONCOH TOXWMONAMbIH AyHAAX KBafpar
anfaa Hb JOOPX XYCHIMT 7.3-T 3aacaH X3MX33HI3C X3T3py Oonoxryn 6a X3T3pcaH
Gon TyxalH OyNrWMIH YHOCOH COPbLYYAbIH WWHXWAM3HWA yp AyH 0a emHex
NabopaTopuMMH LUMHXMAMS XMUCIH OYX COPbLYYAbIH YP AYHT XYYUHIYIL TOOLOX,
Oyx COpbLYYAbIH WWHXUAM3M XAHANTbIH WHXUAMITIA XaMT AaXUH XUAMMIH3.

YHIOCOH LWMHXMTS XMACIH NabopaToOpuiH WMHXUNTIH anfgaa rapax b6oncoH
WanTraaHbIr X XoNnboraox apra XaMx33 aBax Waapanaratan.

3.21. X3p3B rafiaaf XsHanTblH LWWHXUAM3HWA yp AYH MeH YHACH CopbLyya
0a XAHaNTbiH COPbLYYAAn LWWHXWAMS XWCH nabopaTopuydsiH yp AYHryY4
XOOPOHA00 OaMHrbIH anfaa WN3pBai XeHANeHrMH (rafaaf XsHaNTbiH) XAHANTbIH
LWWHXWUATI3T ONIOH YAChIH MTMAMXII3N Oyxwin nabopatopyop XMWANMH3. lafdaaq
XAHANTbIH  LVHXWUAM3HAN COPbLbIT YHACOH COPbLbIH 6a XAHANTbIH COpbLYyYAaa
WWHXMAMS XMAC3H Nabopatopuna (WMHXUAM3HAA yp AYH Xaaranaraax) Ganraa
ayonmkaT CopbLOOC — aBax 0Oa Oawxryn TOXMONAONA LUMHXMAMS  XWUATACIH
COpPbLYYAbIH YNA3MA3M X3Cr33C aBY OOMHO.

XAHANTbIH WWHXMAM3M3p OanHrblH angaa 3aacaH OynryyaOuMH CopbLyyaaac
20-30-3ac UeBHrYI COPbLOHL XSHANTBIH LUMHXWAMS XUANMH3. LLInHXMMK OGanraa
COPbUTOM afuN Havpnaratan, ypbadmnnaH 63nTracaH copbLyyabIr (CTaHAAPT CopblLL)
WWHXMAM3HA erex baruas xampyynaH XeHANeHrMnH Nabopatopua UrasH3. Angaa
3aacaH byx bynryya Tyc 6ypaac 10-15-aac UeeHryn TOOHbI COPbLbIN XOHANBHMNIAH
nabopaTopua, WNHXYYN3X ECTON.

XOHANOHTMNH WWHXMAMZM3P YHACH COPbLUYYABIH LUMHXWAM3HUA yp OYHA
BanHrbiH angaa barraa Hb TOrTOOrABON LUANTraaHbIr Hb O TOFTOOX, 3acax apra
X3MX33 aBY Oyx COpbLYYAbIr [aXWH LWWMHXWAM3HA XaMpyynax Llaapanaratan.
YYHUW TyNL YHACOH COpPbUYYAAL XMNCIH LWNHXUAMIHAM VP AYHIYYAUNAT XYHUHIYA
Gonrox, 3CB3N T3AM3P WWHXUAM3HUA Yp LYHA 3acBapfax WTMMLyyp X3p3risx
SOXUAT  WAMABIPNAHI.  XOHAOHTMWH  LUMHXWAMS  XUAAMYAr3p  3acBapnax
UTIALYYP X3P3rN3XMIAT XOPUINOHO.
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Mcnyya 6a 3pAcuitH aryynrbiH TOXMONA/bIH AYHAAX KBagpaT angaaHbl
36BLUEBPeraex XaMmx33

XyCH3rT 7.3
Venyyn | Ucnyyanix XapbLaHryn fyHaax Wenyya, | Wcnyyamix XapbLaHryn fyHaax
aryynroix KBafpaT anfaaHbl 0aspgsc | aryynrbiH KBafpaT anfaaHbl
aHrnan*,% | 3eBLUeBpergex Xamxs3, % aHrMnan*, % | 3eBLU6BPEraex Xamx33, %
ALO, 10-15 5 Ca0 17 1
5-10 6.5 0.5-1 15
1-5 12 0.2-0.5 20
Sio, >50 13 K,0 >5 6.5
20-50 25 1-5 11
5-20 5.5 0.5-1 15
MgO 10-20 45 Fe,O, <0.5 30
1-10 9 10-20 3.0
0.5-1 16 5-10 6.0
Na,0 5-25 6.0 TiO, 4-15 6.0
0.5-5 15 1-4 8.5
<05 30 <1 17
w.r.a 20-30 2 S 1-2 9
5-20 0.5-1 12
1-5 10 0.3-0.5 15
<1 25 0.1-0.3 17
Cr,0, 5-10 3 FeO 5-12 5.5
1-5 5 3.5-5 10
0.1-1.0 8.5 <35 20
* TanGap: Xap38 opayya [33p AnracaH aryynroiH OYNryya XYCH3rT3A4 3aacaH aryynrbiH Gynryyassc anraatan
GanBan AyHAaxX KBadpaT anfaaHbl 36BLIGSPSIAeX X3MX33I MHTepnonsLaap ToA0PXOMNHO.

3.22. Copsbli aBax ba Gonoscpyynax ye wataHg OOMOH LUMHXUAM3HWUA Yp AYHT
alwmrnaH alunim ManTManbliH [aBXaprbiH WWHX YaHap, TOMTOL, X3aMX33 X3an03punr
TOITOOX aXWnnaraaHg, rapcaH bavix Oonox anfaar 3aaBan YHINC3H Oanx CTom.

3.23. Xanpra-3ncHuii opayyabiH YHINM3M XMAXA33 XaMIVIAH ron y3yynanT 0onox
alNIT ManTMarnblH WWPX3MM3AUAH (Mexnernint) OypanmaxyyHuir oyx dpakuaap
Hb @HMMNaH TOOLOOMX Xanpra 6a 3NCHWMI rapublr TOLOPXOUIHO. DH3 Hb TyXaulH
aLWWIT ManTManbIr awmrnax Yarnan 0a dyTamk aHrunax yMnaBIpUAH TeXHONOTUIAH
ByayyBY (CxeM)-MIAT 30XMOXO0A, YyXan a4 XonboraonTom oM.

3.24. Dnc-xaWpraH gaxb Oyn 4ynyy, xavpra 0a 30CHUMA rapubir reofnoru-
XaWryynblH aXJbiH ye watyyaan byx Mantantyyaan TOLOPXOUHO. DMC-XanpraHsbl
XIPUMH LWUMTWXATUNT XONOOrA0X CTaHAAPT 0a TEXHWKMMH HOXLMIMH WaapanarbiH
[aryy xux 6a xauryynbiH 3XHWI ye WwataHg Oyx ManTanTyyaaac aBcaH copbLlyyaan,
XapWH XaWryynbiH ye waTaHg OyX ManTantyygaac aBcaH copblyyabH 50%-
O XWAHI. X33pUMH WWTWWAT XMAX COPbLYYABIT Xanuryyn XWWC3H Tanbawg Xura
TOPOOP TapxcaH barpnanta ManTanTyygaac aBHa.
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X33pUMH  WUWTWKWAT XWX SBUAL XanpraHa netporpadbiH aarant xumx 6a
X3BP3r Xawpra, HWMMH xaBTran 6a 3yynar xanbs3pTan XampraHyymblH aryynrsir
TOLOPXOVHO. XaWryynblH ye LiaTaHd XanpraHbl WUPX3M3AMAH BypanasxyyHumr
TOTTOOX CyAanraa XWMx33p aBCaH COpbl, aBax ManTantyyd Hb OanpnbiH XyBb/
OpAblH HWWAT Tanbawg XWrh TOpoop TapxcaH Oairixaap TOTOOHO. XaunryynbiH ye
WaTaHA 433pX AAranT XMnX CopbLyyAblH TOOT XapraHbl H3r TOPAUMH Banx 3C3X33C
XaMaapy TOITOOHO.

XanpraHbl SAranTbir XauryynbiH ManTanTyyAaac aBCcaH HUWT copblbiH 20%-4,
XUWA3. X33pUMH Hexueng 3NC3HA Oairaa XaWprbiH aryynra, 3nCHUN WMPX3rnH
MenrepXunT GonoH 3pACUMH Havpnarsir Hb YPbA4WNaH TOLOPXOWNCOH OaiHa.
©ep Har ron uyxan y3yynant 6on 31CH [A3X TOOCopXor Oa LwaBapnar XonblblH
aryynra ©ereef T3Ar3p Hb INCHUMA Mexneryya A3p XanbC Oavpnaap Oypx3x
TOITCOH, Lyn GeepeHxmin Bananaap 3NC3H JOTOP aryynarfacaH 3CB3M TOOCOHLLOP
Gananaap aNC3HA XUrg TapxaH aryynargax Gamraa 3COXMAT TOrTOOX fBAAN 1OM.
ONC3H A3X TOOCOPXOr Oa WaBapnar Xofbl, OPraHWK XOmbLbIH aryyarbir XanryymbiH
OyX ManTanTyynaac copbl, aB4 TOLOPXONMYYNHA.

3.25. Xampra-sncHuUA CopbLyyAaL XWMMCIH X3PUNH LWAMLUMATUAH VP AYHT
nabopaTopunH HEXLLeNA XMC3H LWMTLUWAT33p 3aaBai XsHacaH Oavix WaapanaraTan
Bereeq XHaNTbIH WUMLUMATANE X33PUNH LWUAMLLMAT XMUCIH Oyx copblblH 5-10%-4
XVH3. LLNrwmnTumH yp ayHMnH 3epee +1 %-mac xaTpaxrym Ganx EcTomn.

3.26. KBapuplH 3nC 6a X3BHWM HAPUMH WWPX3MT3M Laxuypnar 3NCoHL XK
HIBTPYY/19X YaZBapbIr Hb, 3MCHWUIM Xarac Tocnor 6a Tocnor Tepeng TyYHUI YUIATTIN
Darx yeunH 6aT O3XMIAT TOrTOOHO. DAr33pP Y3YYA3NTYYANAT OPA0OC aBCaH SMCHW
Oyx YHOCSH copbLyynan, onbopnont xumx barraa opgon 6on awurm ManTManbiH
AaBXaprbiH Oyp3H 3y3aaHbIr xamMmpyynaH aBCaH TOMCrOCOH COPbLLYAaf TOAOPXOUIHO.

3.27. INCHU XUMUIAH Hampnara Hb OapynrbiH 3NCHWM CTaHAAPTbIH LWaapanarag
HopMmunorgoory  ©onosy  TyyHMUr  Gapwunraac eep  3opuynanTaap  allmraax
TOXMONZONL, YaHAPbIH YHINM3 XMUX3A Yyxan ay xonborgonton GonHo. AnaHrysa
SNCUNT WUMAHWIA TYYXUWA 3A33p amrnax 6on TyyHO MUHepanoru-netporpadbix,
DUVKMIAH, XUMUAH BOMOH Bycal TOPAWMH LWIWMHXMA3r XoNboraox apraynan,
CTAHLAPTbIH [aryy XWWAMH3. DPACMWH HaWpRarbir SACHAN WUPX3rMMH  (pakL,
TyC Oyp33p ToAopXxomnyynHa. MeTannypriiH YMNOBIPUAH XIBHUA TyYXUA 3433p
alunrnax 3nCHA, WUPX3rYYAMNMH MenrepxceH 0a eHuerner Oananbir 3aaBan
TOLOPXOWIHO. DHA XOPTOM XOJbLbIH X3MX33, XONbUbH x3n63puir  (3ncHui
Mexnermnr xanbC Gamgnaap OypxcaH, 3cBan Ove faacaH WuWpxar Gamanaap
XOMUNZCOH LUMPX3IT, XaM YpranTTai r.M.) OHLIOM aHXaapax X3p3rTan.

3.28. byn 4ynyyHA XUX UMK MEXaHUKMIH LUMHXMAM3M TYYHUIT onbopnox
OyTnaH fanpra yWMnaBIpRaXa4 3AUNH 3aCTUAH YP alwmnrTak 0amx OOHO M y3aar
400-500 MM X3aMX33Ta1 (bpakuyydad rof Tenes XunH3. byn Y4ynyyH copbuyyabir
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Oyn 4ynyy 0a 3nc-xavpra xonunacoH Oaviraa MantanTyyaaac aBHa. byn yynyyH
copbUbIr  TyYHWAT Oypayymk Oarraa uYynyynruiH Oyx Tepnyyd33c asax 06a
XaTyYNrAH XyBb[, 3Pran33aTan 1k y3C3H OyN YynyyHaac CopbLbIr TyCralnaH aBHa.
Byn 4ynyy-xarpraH matepuanyyasir 3aMblH 0apunrbiH axmnng awmrnax 6on 50-150
MM X3MX33T31 Xanpra 6a Oyn uwynyyr OyTnaH, raprax aBcaH AavpraHf HIM3NT
WWHXWIMS XMAMMH3.

3.29. AWMIT ManTManblH XyBUWH KMH (HAMT), YT Hb OPLbIH aLUMIT ManTMarbiH
HeeL, TOOL00N0X0  3avNLWryv Waapaaraaar y3yynant bereen 3ncHWR Oyx Tepnyya
Oa TyyHA aryynargax Oaviraa >kuwrniH Oyc yeyyosa Oavranb fax Gampang Hb
TOLOPXOMNHO. XYBUWH — >XMH (HArT)-r opaof Oavraa awwrm mantManbiH Oyx
TOpNYYA34, 31C 6a 3NC-XanpraHbl XONUMIVIMH XyBUH XMHT OPAOL YYNbIH ManTant
HIBTP3X apraap TOAOPXONHO. XYBUIAH XWH (HSIT) TOAOPXOMNOX MANTanTbiH XaMX33
alWIT MaNTMarblH TOFTOLLOOC Xamaapy UxaHxA3 1-3M° GarHa. XyBUAH XUHT (HAMT)
TOLLOPXOMNOXTOM 33P3rLyyN3H ManTanTaac rapcaH Matepuansir awmriaH snc 6a
XanpraHbl CUAPINKUNTUNH UTMALYYP 0a DarraniiiH YrMiAT, CUMPIMKCIH HeXLeN
pax 3nc ba xampraHbl dpaky, TyC OYpA 333AXYYH XWHT TOLOPXOWMIHO. DAra3p
V3YY3ATYYAUUT Al ManTManbiH Tepen TyC Oypasp TOrTOOXbIH 33p3rl33 OpA Hb
ONOH faBxapraac TOrTox OarmBan faexapra Tyc Oyp Aaxb 31c 6a XanpraHn MeH
TOLOPXONHO.

XYBUMH XWUH (HATT), YARMWWNT 6@ CUAPIMKUATAAH UTTAAILYYP TOLOPXONICOH
COpbLYYabIH 3pACUMH HapAarbIr 3aaBan TOrTOOCOH DalHa.

XYBUMH KWUH (HAMT)-TUAH X3MXWUNTUAT VH3H 3B OaTtTai GannraxbiH Tyng
COPbLUbIr yXaX raprax, yxawunH 3330XYYHUAT X3IMXMX, COPbLbIH XUHE XIMXKMX
33p3r TOOL00M10X axXyyaan OanHTbIH XSHANT LWANranT xumx HGanx ecTon.

Xawvipra-ancH1 opAof xampra 6a 3ncHUA rapuplir Oyx dpakuaap Hb aHrunax
6a M3 yynblH HAT MaCCbIr HIBTPIX3L CUUP3NKMX Dairaa YynyynrmnH dpaky Tyc
OypwvinH rapu, (3331XyyYHUIA XYBb )-bIr TOLOPXOMIHO.

3.30. 3nc 6a xampraHbl XMMUIH, 3pACUAH Havpnara, WpX3rMinH BypanasxyyH,
3¢ 6a xavpraHbl GU3NK MEXAHUK WWHX YaHAPbIH Y3YYN3NTYYAWUAH Yp AYHT aluMriaH
OpAblIH TYYXWI 30MAH Banranb 433pX TOPNyya, alwrT ManTManbiH YMABIPASNNIAH
(TEXHONOTVIH) TOPMYYAMIT aHTNaH, T3Ar3P TYYXUI 3aMAr Baskyynax 6onomMxKunr
YH3/H3. ALUMIT ManTMarbiH YANABIPA3NMIAH (TEXHOMOMMIH) Teper, COpTbIr 3U3C3H
TOAOPXOWNOXOA TEXHOMOMMWH CyAanraaHbl yp AYHT alnrnaHa.

JepeB. 3nc 6a xanpraHbl TEXHONOTUIH LIMHXX YaHapbiH Ccypanraa

4.1. Onc 6a xanpraHbl TEXHOMOMMWH LWWHX YaHapbir nabopaTopuiH Ga xarac
YWNOBIPASAMIH TypLIMNTaap CyfanHa.

3apVM TOXVONZONA TyXaH alMrT ManTManbir allvriaH YANABIPA3N AByynax
canbap, OYTIFAIXYYHWIA Tepen, YaHapT YPbAYWMNCaH YHINM3 erexaee eMHe Hb
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NabopaToOPUIMH LMHXWAM3 TyplmnaTaap OatanraaxcaH aann TepaniH TYYXUn 3434
XWAC3H TEXHONOTWMH TYPLUMATBIH YP LAYHI awmrnax OonHo. AWWIT ManTManbiH
YaHapbIr YH313XA33 DU3MK-MeXaHUKUAH BYpaH 0a XypaaHryw LUMHXUAM3HWUA Yp
LVHI3C rafHa Oycaf WMHXUNM3 CyAanraaHbl yp AYHT awnrnax 60aHo. XULwa3 Hb:
BaviranuiiH xampra 6a 3NCHUA XONMMIUIAT XYHL, OETOHBI TOM 0a XUXUT Jyyprard3sp
X3P3rN3H OETOHbI WYYA TYPLUMAT XMIK BOMHO. TYPLIWAT XMIANMX33P COPbL, UAM3CIH
Oa TypLumnT aByynax banryynnara (nabopatopn) xaMTpaH OONOBCPYYIX XapuiLiaH
TOXMPONLICOH XeTendepuinH faryy TEXHONOTWMMH TYpPLIMATLIr X3p3rkyynax bereepn
XeTenoepT TypWWATbIH apradynan 06a cyanax y3yynanTyyauiH Tanaap TOOOPXOM
TycracaH GanHa. TypwwunTblH xeTenbept 3nc Ga xampraap yWNAB3PM3N ABYyAax
canbapyynbliH TyYYXWUA SOMAH X3P3rL33, YaHapbiH WaapAnarbir XxaHrax bonoMxmmnr
YH3M13X acyyAnbIr 3aaBan TycracaH banx Lwaapanaratan.

TeXHONOrMMH  TyplUMNTaap alWwurt MantMan Hb OawranuiH  Oavipnaapaa
YVNABIPMINAMIMH Waapanara XaHrax Yagaxry Hb TOrTOOrABON TYYHUIAT BaskyynaH
alwmrnax OONOMXMIT cyanax Tanaap TypPWWATbIH xeTenbepT 3aaBan ypbauvnaH
TyCracaH Oawx LWaapmnaratal. YYH33C ragHa OawranuiH 3nc-xavpraHg Oawraa
[aranfax OypaBIPWIAH Tepern, TYYHUIA Xx3n03p, X3MX33 Hb OasxXyyncHbl Aapaa
X3pX3H AMap Xxapbllaaraap eepunergex 0Oawvraar TOrTOOX — LAapgnaraTau.
VIHraCH33p T3Ar33p  OYPABIPUAT ANraH rapracHbl Aapaa 3AMAH 3aCTUnH Yp alumr
aMap Oarx acyyanbir TOOLOOMHO. IncC 6a 3NC-Xanprbir TMAPOMEXaHVKWIH apraap
onbopnox GONOMXMIT 3aaBan Cyfnax xaparTan bereeq yyHUN Tyng, onbopnonTbiH
VeL rapax YCHbl X3MX33, OPAbIH rafaprbiH Xanb3p, Xyynax XepCcHUA CIBCMIPXUAT
33P3M XYYMH 3YMAYYAMAT ypbAyMiaH TOAOPXOWIX TOOLOONCOH Oanx X3parTam.
MMOPOMEXaHVKMIH apraap oNOOPMONT XMMX ABUAA 3NC3H A3X LaBapnar 6a Xuxur
LWIMPX3IT XOMbLbIT 3aiNyyNax apradianblr TOLOPXOWAOXbIH 33P3rL33, TIAM3P KUXKMT
WKWPX3IT XarpraH Xasanbir 0askyynaH almrnax OonoOMXWIAT 3aaBan YHINHI.

OpAblH  TeXHOMOMUMH  COPLLJTONTBIN  XaWryysbiH  LWaTaHA — TEXHONOrMNH
COPbLIONT XMWX aprayuicaH 3eBAeMXMUAT OapvMTNaH fBYynHa. DH3 TOpPAUMH
36BNIBMX XapaaxaH OonoBcpyynargaary TOXVonLons agwn TeceeTant apraqmnncan
30BNeMX, Tyxamnban OXY-biH “TexHonornmyeckoe onpoboBaHWe B npouecce
reonoropasBefoyHbIx pabot, 1998"-mnr xaparnax 6onox oM.

YYH33C rapHa OasxkyyncaH Tyyxuy SAMWM  aluwMrnax — CaHan  rapracaH
Gavryynnaratai 3eBLUMILEX, XaMTpaH OOMOBCPYYyNcaH XeTenbepumnr yHOSCIIH
TEXHOMOTVMH TYPLWWNTBIF XM OOMHO. AWWIT ManTMaibiH TEXHOMOMMIH Tepen,
COPTbIr TE0NONU-TEXHOMOMMIH 3yparnanaap aHrMnax 0a TeXHOMOrMMH COPbLIONT
XWX TOPbIH X3MX33I aLUMIT ManTMasblH Oalranb A33pX Tepiyya, Ve LaBXaprbiH
33/KM3H AapaancaH [aBTaMXkaaC XaMaapy COHroHO. MVHepanoru-TexHoOMorvinH
Ga xarac TeXHONOTMIMH (xarac YANABIPNINNIAH) TyPLUMAT XWX COPbLYYAbIr alwmrT
ManTManbiH OyX TepNyyA33C aBHa. TEXHONOTMAH TYPLWXATBIH AYHT YHOSCISH aLumrm
ManTMasblH  reoflorn-TEXHOMOTUIH  TOPNYYAMAT  TOTTOOX, alMUIT  ManTMarbiH



AWNrT ManTManbiH 6asinar, OpAblH HEBUMIH aHrUAIbIr m
anc, xaﬁpraHu opaoad Xaparnax apraduicaH 3eBiemMxX

YWNABIPNSAVNH Tepen, COPTYYAbIr aHMMX aWUIT ManTMablH 3pACUWH Harpnara,
bDU3NK-MEXaHUKMINH Ba TEXHONOTWIAH LWMHX YaHap, T3AM3PUAH eepynentumr
TOLOPXOWMX — FEONOrn-TEXHOMOMMIAH — 3ypar,  MfaH,  3YCIATYYAUWAT  30XMOHO.
JlabopaTopunH epaniH 6a TOMCrOCOH COPbLIYYA, aBax TOPbIH X3MX33r reonoruy
rasap [33p Hb TOrTOOX 0a 3H3 Hb OpA Aaxb AWMIT ManTManblH Oyx Tepnyyannr
XapunuaH aaun Xapblaaraap cyanax Gonomxunr OypoyyncH 6anx  ectom.
OpLooC copbUbIr 31C Oa Xxavpraap Hb fNraH Canrax [faHraap Hb aBcaH OawHa.
XaunpraH copblUbIr xanpraHbl Oyx dpakl TyC Byp3sC XMHIMAH XyBbA XapwnuaH
T3HLYY XapbLaaTa Ganxaap aBHa. JlabopaTopu-TEXHONOTUWH TyPLUMATAA, TyYXMiA
SOUAH Tepen TyC Oyp33C HAr 1OM Yy XOEp COpbLL aBax Oa 3aWnwWryn rak y3coH
TOXMONZONL, TYYH33C ONIOH COpbLL, aBY OOMHO. TEXHONMOMMIH COPbLbIH XXWH X3MX33r
TYPWWAT fBYyNax n1abopaTopuTon TOXMPONLOX TOFTOOHO. XaracC YMABIPNINMAH
TEXHOMOMMH  TYPWMWAT Hb  aWWUIT  ManTManbir  ©0noBCpyynax TeXHOMOrniH
OyoyyBYMIAT 30XMOX, NabOPATOPUIH TypLIMNTaap TOMTOOCOH ALWMIT ManTManbiH
Dasxmraax y3yynanTumr Gatatrax 30pWArOTOM XMWATA3H3. XaraC YMnABIPMANNIAH
TEXHOMOMNIH TYPLIWATBLIH XOTeNn0epuir, alwmnrt ManTManbIr alwmrnax dbanryynnara,
TYPLUMAT fBYynax Ganryynnaryys xapunuaH TOXMPOLCOHbI YHAC3H [33p rapraHa.

Xarac YWNABIPM3AMAH TEXHOMOMMWH TypLIMATAaap KBapLblH 3SACMAr LapyyL
TOOCTOHbI TYYXWUI 3A33P aLUMUrnax, TOOCOPXOr 0a HAPUIH LIMPX3MT KBaPLbIH MCUIAT
LapyyL ONOKWMAH Tyyxui 3433p almrnax 0onomxunr cyfanHa. KeapublH 3nC Hb
TOMPUNH UCIUIAH XOMbl, BHAEPTM GamBan Oasxyymx TOMPUWT ANraH X3BHW
TYYXMI 3033p almrnax OonomXunr cyanax 0a WWH3IP CalH YaHapTal KBapLbH
3MCHAN OpA MAPYYACOH 00N 3NCUNM X3BHUW TYYXUI 3A33p awmrnax 6onoMxumnr
TEXHOMOMWH LUYyA TypwnaTaap cyLanHa.

Xarac yMnaB3apnainiH TypWWATaHA COpbLbIr LOOHOT, Wypd Oa Tycrak yxauw
H3BT3pY aBax 0a aluMrT ManTMan Hb WX 3y3aaHTal 3CB3N TyHL opliuk Oanraa
6on 3-5 LOOHOMMIAr H3M AOP LUMTYYI3H epeMaex rapcaH aunrT MantMmanaac beeH
COPbUONTLIH apraap aBHa. Xarac YWNAB3PANMWH TYPLUMAT XUWX O3KMUNH TOOr
alWIT ManTMarnblH YaHapblH TOrTBOPTOM Ganaan 0a opablH X3MX33H3IC XamaapaH
TOITOOHO.

TexHONOrNH CopbL, Hb XMMWIH Hapnara, WUPX3ruiH OypanasxyyH, Gr3nkniH
Ga Oycag WWHX YaHapblH AyHAAX Y3YYIIATYYAIIP3D TyxaH TyyXUA SOUNH
TEXHOMOMWH LWaapanareir OypaH TeneenceH Ganx eéctor. OpAbiH TyYXWI SAUNT
onbopnox GonoBcpyynax fABUALA SAraX 3annyynax  OOMOMXIYMA3P XONUIACOH
aWWrT ManTManbliH 4YaHap MyyTam ye 0OonoH Oycafm awwrm mantManbiH  Byc
YYNYYNTVIH XVKAT YEHUIPYYAUUT TEXHONOTMMH COPbLIOHA XaMT OpYYNaH aBHa.

TexHOMOrMH Copbl, aBaxdaa OPAOL TYYXVM 3OMAH YaHap Hb AaBXaprbiH
CyHanbiHxaa paryy 6a ryHmd> eepunergex Oaviraa 3C3XMIAT OHLIMOM aHxaapax
X3parTan Gereen X3paB WMAM eepunent OaviBan T3P Hb OPAblH HUWT TanOawH
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XAMX33HA3D alWnMIT ManTManblH  YaHapT Heneemnx Oanraa 3CXWMWr  TOrTOOX
Waapanaratar GOHO.

4.2. Inc-xanpraHbl LUMPX3TMAH OYP3NAdXYYH, TYYHUIA Harpnara 6a TexHONornnH
WWHX YaHapbIr Mall HapWWH Cyanax Llaapanaratan. SH3 Hb TYYHUUT onboprox,
BonoBcpyynax, yp awwrtan OypaH Lyyp3H aluMriax TexXHONOrWMH OyayyBYMnr
OHOBYTOW Tenesnexen 4yxan ay xobormonton. bapunrbiH axung X3p3arnsx 3¢
XavpraHbl XONUMIUMH TeXHWKUWH Wwaapanara 62 MNS 3216:1982 craHgapTaap
XAHargaHa.

TeXHONOTWAH TYPLIMATBLIF alIMIT ManTManbir alurnax Toaopxow canbapbiH
aapanarbiH garyy xuix Oariraa Toxmongond, 3nc 6a xamprsir Oycag canbap
OonoH Oycan 4Arnana3p awurnax Oonomx, onbopnonTbiH ABLAL rapax Xombli
Xaaranbir 3ainyynax acyyanbir 4 xamTa, Hb aBy y33x LWaapanararan.

4.3. dncunr GonoBcpyynax, Oaskyynax TeXHOMOrvH OyAyYBUMNMI 30XMOXO0[
SMCHAN  WUPX3MUAH  OYP3NAdXYYH, TOOCOPXOr 0a LWaBapnar XOfbLbIH X3MX33,
3NC3HA TafHbl XOnbl aryynaraax 6amraa 33X, W yypxawH Xun, ynupmbiH
YV aXunnaraaHbl FOpPWMM 33P3r V3YYN3NTYYA YyXan HemneeTtsi OarHa. DncaHa
TEXHONOTMH OOMOBCPYYNanTbIr Xyypar Oa HOWTOH apraap XxuuH3. LllaBapnar Oa
TOOCOPXOr XOMbl, 2-3%-00C WXy, XapbUaHTyW L3B3P 3ACUWAT Xyypan apraap
GonoBcpyynHa. XapwH LWaBapnar 6a Toocopxor xacrur 10% 0a TyyHIC ux
X3MX33M33p aryyncaH 3nCMnr HOWTOH apraap OonoBcpyynHa. HowtoH apraap
OonoBCpyynaxaaa NCUMIAT yraard MexaHuK noTkv 6a ycaap aHrunary Texeepemx
almrnaH 2-3 yaaa LdB3pLLYYIIHS.

4.4, L3B3pLUYYCH 3CHUIA YaHaAPbIH YHIAI3T, TEXHOMOTVMH TYPLUMAT XUACIH
Ganryynnara 0a 3axvanary Tanyyd xapwunuaH OanryyncaH rapasHum  paryy
X0N0OraoxX CTaHAapT 0a TEXHWKWIAH HOXLIBNNIAT MEPLOX XWIH3.

4.4.1. KBapublH 3MCHWA TON X3P3rN3ryAMnH HIM Hb WA YANABIPASMYMUL, 1OM.
LWvn ymnaB3pnaxaf TOXMPOX SCHUMA YaHapbiH YHACOH Waapanara Hb OpocbiH
XonbooHbl Yncan opoo Mepperaex ©Oawraa [OCT-22551-77-n xaMaaparnaHa
(LLIMAHAA 3NCHWIA YHAOSCHMIA cTaHdapT MoHron Yncag ogooroop rapaaryi 6anraa
6onHo). O33p aypacaH FOCT-biH Llaapanaraap [334 COPTbIH 6HAeP MapKuMnH
WWNHUIA 30C3H 43X LaxinypbiH ucan (SiO,)-viH aryynra 99.8%-nac bararyn baiix
6on poof COPTbIH LWMAHUA 3NCHA 95% XxypTan Garx 0onHO. Ep Hb WKNHWI
ancaHy Fe,0,-0.01-0.25 %, ALO,-0.1-4.0 %, xyHa dpaky, 0.05%-uac nxryin Hanx
Waappnaratav bereef xapuH 00 COPThIH LUMMHNA SNCIHA XYHA DpaKLUbIH aryynra
HopMyYnoraoory bonHo. TyyH33C ragHa ancaHa CaO, MgO, Crzosl TiOz, K,0, Na,0
0a Wwasapnar XoMbLibIH aryynra A33px CTaHAAPTbIH Waapanara 3aacHaap banx 6a
WWPX3MNIAH X3MK33 Hb XXMrA 0anx Waapanaratav. XaMrviH LU3B3p KBapLbIH 3NC3HA,
LaxuypbiH ncnmiaH (Si0,) aryynra 99.8% Gaipar 6a Galrans A33p UM L3B3P 31C
Malll XOBOP TOXWMOMZAOHO. VAMA WWAHNIA TYYXWMW 3433P aLUMIIax SNCUNAT UXIHXOID
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KBapLUbIH MCAN 6HAePTIV GanranuinH sncuir Oasixkyynax 3amaap rapraH asHa.
SncuKr ron Tenes AaH MRoToOTTMPKA-(MNOTaLM-LUIBIPNIX-YCaH yraanra, 3ap1MMaaa
LI3B3P/3X-YCaH yraanra CXeMuiH apraap OaskyynHa. MeH XOoBOp TOXMONAONA
[33pX apryyablr LaxunraaH COPOH30H CENopaTopTomn XocnyynaH basxyyHa.

4.4.2. Onc, xadpra 0a 3nC-xavpraHbl XONUMIUAT OapunrbiH XyHA OGeToH
SO3NXYYHWA YNABIPT TOM 0@ XXMXWUT AYYPrard’p awwurnaHa. Tom 0a Xuxur
AVYPrary Xaami YMH33 YaHapTan Ganx Tycam xyHO OeTOH 33nXyyH unyy 0at 63X
Ganx 6a LeMeHT 3aplyynant 4 TOTOOCOH HOPMOHAOO OaiHa. BeToHm Xuxur
AVYPrary’3p awmrnax gMCHUM YaHap Hb TYYHWUI WKPX3rAH OYpanasxyyH, LWasapnar,
TOOCOPXOT X3CTUMH aryyira, OpraHuK Xofbll, FANTraHyyp, XyXap 0a XyX3pXy4niH
HIFOMMAH  XOMbLbIH X3MX33 Hb xonborgox MNS-2803-2004, MNS-3089-1998
HOPM CTaHAAPTbIH LWaapafiara XaHrax Ganraa 3Cax33p TOLOPXONNOrA0HO.

4.5. TeXHONOrNH TypLuMnTaap, banranuiH 3nc MeH GanranuiiH Yynyyr oyTnaH
O3NTM3CAH INCUIAT XYHA, OETOHbBI TyYXWU 3A33p OonoH GapunrbiH Oycam Ynrnana3p
awmrnax OoNOMXUIAT YH3NM3XA33 3NC3HA XOPTOW XOMbl, OONOX XYOPWUAH 3pA3C,
yycaar uaxuyp, raatraHyyp, Xyxap 0a XyXapxy4nunH Hargan aryynargax bauraa
3CIXMIT TOROPXOMNOX Waapanaratar. SNC3HA A33PX XOMbll, Oarraa Hb TOrTOOrACOH
TOXMONZONL AMap XY4MH Yadantan, sMap basxyynax Texeepemx COHrox acyyansir
TyCracaH Oavix WaapanaraTau.

4.5.1. banranuiH 30C Hb LUMPX3TMNH OYP3NAdXYYHIIP33 Ba XOPTOM XOMbLbIH
aryynraapaa OeTOH YWMIAB3PN3X3L TOXMPOXTYW Hb TOFTOOTABOM 3NCUWM yraax
OOMOH WUPX3TMMH BYPINAIXYYHIIP Hb aHMMNaH Anrax 3amaap OasxxyynHa. Yraaca
0a WKMPX3r33p Hb aHIMACaH NCHWIA TeXHUKUWH LWaapanara 5.3-T 3aacaHTan agmn
GanHa. Xavprbir OeTOHA alMrnaxaf TyYYHWUA TOM 0a KUK WUPXIITIA X3C3r
Hb LEMEHTUAH opublr anb Oonox Oara Gawnrax OONOMXWT xapbliaataln Oamx
ecton. MeH 3yy xan03pTart 6a HAMIMH XaBTral xampra, X3Bpar xalpraHbl aryynra
CTaHAApTaL 33acaH X3aMX33HL Oanx €cTon. XarpraHbl YaHapbir TOOLOPXOMNOX H3r
qyxan y3yynant 6on TyyHUI MexaHuk 6aT 63x (byTparaant) bereen nabopaTopuiiH
HOXLeNA Xauprbir  UAAMHAPT —lWaxax apraap OyTparmantbiH — y3yyaaATUmAr
TOLOPXOWNHO. XarpraHg OyTparfantbiH MapK TOrToox Typwwmntbir MNS-2998-
2009. BS-12 WWHXMAM3HWIA CTaHAAPTaaP XUMH3.

4.5.2. TMapOTEXHUKNAH ©eTOH ymnaB3pNax 3nC 6a xalpraHbl TEXHOMOTMMH
laapanara Hb XapbLaHryi eHmaep OanHa. [VOPOTEXHWKMH OETOH 3M3MXYYH
YANOBIPAIX3L  TOXMPOX Xavpra 0a ancumr  GeToHbl  Wyyd — Typlwwntaap
BaTanraaxyynx, 0eToHbl Mapkmur TortooHo. LLyya TyplumnTaap rmgpoTexXHUKUIAH
BETOHbI MAPKMUIT TOTTOOXbIH XaMT OETOHbI XYMTIH T3CBIPAINT, WaxanTaHL y3yyiax
6aT OIXMIH X3raap, LEMEHTUIH LUYNTT3M XapunLaH ypBang opaor yycaar LaxuypbiH
aryynamXuwr 3aaBan TOLOPXOWNCOH OawrHa. LlemeHT ymnaBIpnaxaf 3apumpaaa
SNCUNT UAIBXMKYYIIMY XONbLOOP X3P3rfiax 0a Oyx MapkunH NOpTAaHL UeMeHTda
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3acBapnary H3M3aNT3p alwmrnaHa. MeH 3NCaPXar LeMEHT YMNABIPNIX3A alluriaHa.
DH3 TOXMONZONL, ANCHUA YaHAPbIH Y3YYI3NT Hb X3P3rN3rd 0anryynnarbiH TeXHUKUIAH
HexXLeneep TOOOPXOMNOrAOHO. [lopTnaHA UEMEHT3A WA3BXXKYYN3rY  XONbLoop
X3P3MM3X 3NC3HA LaxuypbiH ucan (Si0,) 70 %-uac bararyu ux tenes 80-95 % Ganx
Wwaapanaratan. KBapubiH SNCUAT LEMEHTUMH KIMHKEPUH CUAMKATBIH MOAYAMNT
BHIepPCrex, WaBapnarniH Moaynnnr baracrax 3acBapnardaap alumrnaHa. KeapubiH
3NCUNI 3aCBapary XonbLOOP aluriaxag TOXMPOX ICIXMIT Xarac YMnaBIPNIAMIAH
TypWwUATaap TOAOPXOMIHO.

4.5.3. dncuir GapunrblH epner, WaBapanarbiH yycMan O3NTraX34 TOXMPOX
SCXMAT YHIN3XA33 TYYHWUM LUMPX3rMAH OypanaaxyyHuir MNS-392-1998, MNS-
392-2014 TeXHUKWUWH LWaapafiarbiH Aaryy TOLOPXOWSIHO. DNC3H 43X TOOCOPXOT,
Wwasapnar x3crmniH OonoH Oycap XombUbIH aryynra TEXHOMOMMWH Laapanaraac
BH[1eP, OPraHnK XonbLTon BarBan 3NCHUN YaHapT Cepreep HeneenHe.

4.5.4. ABTO 3amblH Gapwvnrag 3nC 6a Xxaprbir 3aMblH YHACOH Cyypb, XYMTIHA
T3CB3PTM OOMOH  LUYYPYYynary ye 0Oapux, rafaprbiH XyYWUAT XWAX3L Xonoory
MaTepvanTan XofbX aluMrnaHa. 3aMblH 433p AypbAcaH Oanryynamxug alimriax
3MC, dNC-XanpraHbl XONMMIUAH YaHapbIH Waapanaryyabir TyxalH 3ambir Gapux
OPOH HYTIUH BaNPLUMI, Lar YypblH HEXLONT3N yanayynaH TOAOPXOUIHO.

455, Temep 3aMblH AanaHA awumrnax 1C 0a XavpraHbl WUHXMAMIHUM
apradnansir MNS-2998-2009-1 3aacaH 0OonHo. byx TepnuiH aBTO 3am Dapwxaf
awmrnax 3nc 6a xanpraHa, WupxarvnH GypanasxyyH, TOOCOPXOr, LaBapnar XonbLblH
aryynra, GeerHepy xaTyypcaH WaBpbIH aryynra, yycaar UaxmypbiH aryynamxumnr
TOLOPXOMNIOXO0C TafHa XawpraHbl ©at Gaxumr OyTpargant (OpobMMOChT)-aap,
SM3MA3NTIHA TICBIPTIM Bamanbir 3prangsry GapbaHaap 3aaBan TOAOPXOWMIHO.
XanpraHbl XyWT3H TICBIPA3NT, XalpraH Macc Aaxb X3BP3r Oa erepliceH xavpraHbl
aryynrbir TOrToox 0Oereef X3p3B XaWprbir XaTyy Xy4unTTal 3am Oapwx acdanbT-
BeToHbI xonMmMor 63NTrX34 awmrnax 6on uaxuypnar Yynyyard aryyarsir MNS
AASHTO M43-88(2003)-3am ryyp 6apux YynyyH MaTepuanbiH CTaHAapTbIH Aaryy
TOLOPXOMTHO.

4.5.6. Dnc-xavpraHbl xonuMrnr Ganranuid 6ananaap Hb 3CB3N  WWMLLMX
aHrvncaH xavpra 0a Oyn uynyyr ©OytnaH O3NTr3C3H JaMprbir Temep 3aMmbiH
JanaH Oapuxaf awwurnagar OOnHO. DAr3pWWH  YaHapbiH - yHIAr3r  MNS-
AASHTO-M-43-2002 TexHUKMWH Waapanarsir bapumMtnad xunHa. YyHa: Snc Oa
XanpraHbl WWPX3rVH OYP3NAdXYYH, XalpraH Jaxb X3BP3r X3CTWMH Oa Wasapnar-
TOOCOPXOF X3CTWMH aryynrbir 3aaBan TOrTOOHO. Xanpra 6onoH byn yynyyr 6ytnaH
O3NTr3CAH [anprbir X3p3B TeMep 3aMblH fanaH Oapuxap alwuvrnax 6on YaHapbir
Hb YH3M3X[33 [JavpraHbl WWPXIMMAH OYPINadXyyH, YPanT 3C3pryyusx 6at 63x (B
nono4Hom bapabaHe), OytapcaH Oa X3BP3r LUMPXITMIAH aryynra, XYWUT3H T3CBIPNINT
6onoH 0.16 MM-33C Dara XaMX33T31 XapraHbl aryynrbir TOrTOOHO.
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4.5.7. MeTannypruH yUnaBIpT KBapLbiH 3NCUAT (X3BHUI YUTIANI3P) MeTann
LTTYYPbIH X3B YWNAB3PA3X34 YHACIH TYYXMI 3433p allmrnaHa. YYHA 3NC Hb L3B3p
KBapLblH Davx écton bereef xoBop TOxvoNAon4 Oara 33par Wasapnar XonbLTon
Gamx 0onHo. XaBHUM 31C Hb [OCT-2138-91-cTanpmapTbiH (OXY) Lwaapanarsir
XaHracaH, ranf T3CB3PT3M, XV HIBTPYYIdX YafBap CarHTal Oavix Oa cynbduabIH
XYX3p, YpramibiH YAZSFANUAH XOMbll, Xyn3p, Hyypc 6a Bycan xombll, aryynaarym
Darx €cTon. INCHWMI rang, TICBIPTIM YaHap Hb LaxmypbiH OONOH TOMPUIH LCaT,
WyNTN3r 6a raspbiH WYNTA3r MeTannyya, Wasapnar XoNbLbiH aryynraac xaMaapHa.
SNCHAW WNPX3TYYA Hb X3OMW XWUP CalH MeNrepXceH, Havpnara Hb H3r TOpnMMH
Ganraaraac xamaapy TyYHUM XV HIBTPYYIIX YaHap Hb eHaep banHa.

4.5.8. TaH Ga WMPM3H LYTryypbiH X3B YWNABIPNIXIA UX Tenes ToM Oa AyHA
33PTUMH . WIMPX3ITIN, LaxuypbiH 1can (Si0,) 93 %-vac Gararyit, TeMpUMH 13N
(Fe,0,)-1.0 %-nac vixryn, wyntnsr 6a raspbiH WYATSF MeTanbiH 1can 2.0 %-00C
MXryw, wasapnar xonbl, 2.0 %-1mac nxryv sncumr awmrnana. CynbduabiH XyXprUmH
aryynra x3BHMM 3ncaHA 0.05%-mac uxryn GalHa. XapuH 33C, XeHreH LaraaH,
MarHUAH LYTrYypT aWnrnax X3B YWANABIPAIXIL XKUXKWM LUMPX3ITaK, Luasapnar
XonbUbIr 2.0%-1ac A33L aryyncaH SACUNIr alwmrnax 6onox 6a eHreT TemepnerniiH
X3B YWNABIP3X3L HAPUMH WMPX3ITIN Wasapnar 3¢ awmrnax 6onHo.

4.5.9. X3BHMI 31C Hb LIaxanTblH OaT 63X eHAepTaN banx 6a ancHUM 6aT B3xMAr
J3LNYYIXUIAH TN X3B O3NTMIX XOMbLOZ, WaBap, OEHTOHUT, LUMHMH WK XONbX
erte. LLlaBapnar 3nCaHA MX3HXA3 TWMM Xonbl, Oapar Waapparfaxryn. Miamg
xarac Tocnior 6a Tocnor 3ncHWA 6at 63xMUr banranb Aaxb Oaanaap Hb 3aaBan
TOAOPXOWNCOH Dalx LWaapanaratau.

4.5.10. bapunrbiH UapyyL, 6yTa3rmaxyyHyya (uapyyu Toocro, uapyyu 6eToH,)
YNOBIPASX3A U3B3P KBapUbIH 31C awwurnax 0a uapyyw TOOCro YAnAB3IPIaX34
3NC3H Aaxb UaxuypbiH nean (SiO,)-wiH aryynra 50%-mac Gararyn, LapyyL, 6eToH
YANAB3PA3X3L, L@xnypbiH ucan (SiO,)-niH aryynra 70%-uac bararyi 6anx 6a xyxsp
0a XYX3PXYYNMAH HIMA3N, WYATYYA, FANTraHyyp, Toocopxor 6a wasapnar xonbl,
OpraHuK xonbly, Oavx 6onoxry. XapuH WUPX3rMinH OypanasxyyHUN Waapanara Ho
TyXalH 31C33p LapyyL, Lyn 6eToH O0NoH LapyyL, TOOCro YMNABIPA3X3IC LWanTraanx
eep eep OarHa. MNS 3213:1982 ctaHaapThir bapuMTanHa.

4.5.11. OnoH paBxap Ouw OGapwnra Ganryynamx Oapumxaf alimMrnax WoXom-
3NC3H BapbLyynaryTan xaHaHbl OMOK yNABIPAIX INCHUM YaHAP Hb LapyyL TOOCro
YVNABIPNIX3A, aluMrnax SMCHUNXTIN aaun Danx Oereen Oume faacaH TeXHWUKWH
Wwaapanara Gamxryi oM. Tyyxun 3OMAH  Oyloy 3MNCHWA  YaHapblH  YH3MIM3T,
YVNABIPNIC3H 03M13H OYTIIrA3XYYHMIM HYaHaPbIr YHIAICN3H Tyxan Oypa Hb ery banHa.
YRNABIPANMIAH TypLuniaraac y33x34, WoXon-3nc3H bapblyynaryTai xaHaHbl Onok
yNAB3PNaX34 3NC3H 43X 0.6-2.0 MM X3MX33T3 X3C3r Hb 50%-mac bararyn Hamx
LiaapAnaratal Hb TOTTOOFACOH OOMHO. X3p3B Xuxur wupxarmamn 0.15-0.6 MM
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X3MX33T3M 3AC alWWriax 3avnwWwryl Wwaapanara rapBan ganpra, xanpra, Liaapra
OonoH Oycaf TOM LUMPX3TTAM X3CTUAM XONbX OapbLanmyynaryniH Hampnarsir
3acBaprax 6osHo.

4.5.12. Tom 0a [yHL 33PrUAH WWPX3TTIA INCUAT OETOHbI XXMXUT AYYPraryssp
alwmrnaxag 31c3H A3X WaBapnar, TooCopXor X3CruH aryynra 10%-mac nx 0amx
bonoxryn. LLlaBapnar 6a Toocopxor xacrir 10-15% xypTan aryynx Oawviraa ancumr
LIOXOM-3NC3H Oapblyynaryta XaHaHbl Gnok yWMNABIPMAX3A almrnaxnaa 03n3H
OYTIIrAIXYYHUIAT yypaap Wapx OIXXKYYIH3.

4.5.13. TarHyypT X3p3rnargdx OyT3rmdXyyH VWNABIPNIX KBAPUbIH 3NCOHA
uaxuypbin ucan (Si0,)-97%-uac Gararyn, P-0.015 %-uac uxryin, xyxsp (S)-yn mep
Teaun, bycaa xonbl, 3% XxypTan Ganx GonHo.

4.5.14. TanT Ta3p3rHnn 3yTryypUnH TOPMO3HBbI 31C Lalardng TOXMpPOX 3/1C Hb HAr
TOPNWH Halpnaratal L3B3p KBapLbIH 31C Banx Oa LWMPX3rMMH XaMx33 Hb 0.1-0.2
MM BanHa.

DH> 30pUITO0pP ALIMIMIAX SNCIHA LAXMypbiH UCIN (SiOZ) XapbUaHryn eHaep 75
%-vac bGararyn Ganx Ga wasapnar xonbl, Oyioy 0.022 MM X3MX33T3M X3Crmr 3
%-Mac UXIym aryyncaH 6anx ecTon. IH3 MCHUIA YaHaPbIH oM y3yyn3nT 0on TyyHUM
WWPX3r1MH Oa SpACMWH HaMpnara oM.

4.5.15. YH Hanapxav YaHap eHAepTdi TOoCnor LWaBpaap OapuarbiH TOOCTO
DOMOH X3B YWNABIPAIXIA apryyHXYynary XobLoop TOM LUMPX3ITIM, KBAPLbIH 3C
awurnax 6a T3p Hb AOTPOO KapOOHAT YynyynaruiH OONOH FenTreHUH X3MXAIC
MeH Oycafl YynyynruiH xampra aryynaaryn, WupxaruiH xamx33 Hb 0.15-1.5 Mm
Ganx ecton. WM 3opuynantaap awmrnax 31C3HA OL00r00p TOAOPXOW CTaHOApT
0a TEXHWKMIH Hexuen Ganxryn Gereef TYYHUWAT TyxaH 30puynantaap allmriax
BONOMXTOM 3C3X Hb OINIH OYTIIFAIXYYHA XMMCIH TypLIMATAaP TOLOPXOWIOrA0HO.

LLlaa3aH BaapbIH YMNAB3IPANA WaBap 3yypMaruiH apryyHxyynardaap KsapLpiH
3NC  X3P3MN3CHIIP  Kepamuk  OyTaarmsxyyHu  O3anasuminH - cyynTbir - Garacrax
Bonomxunr oypayynH3. LLaaszaH BaapbiH yNAB3PAAAL A33PX 30PUAr00p aLlmriax
3MCHAN TON YHAC3H Waapafara Hb TYYHUM XUMWWH Hampnara GanHa. SNCoH A3X
XOPTOM XOfbl, Hb TeMep 0a TWTaHbl X M3T Oyaary WCNyyA, KanbUWAH MCAN,
KaonnH 0ereef MeH 3NCUIT LWaTaaxaf, rapax XUHIMH anaaraibiH (M.n.n) xamxa3
bac HeneenHe.

HapwinH kepamukniH yinagapnang FOCT-7031-75 -4 (OXY) 3aacHaap LaxuypbiH
nean (Si0,) 93-95 %-uac bararyi, Temep 6a TuTaHbl ncan 0.2-0.3 %-nac uxryn,
Ca0-1-2 %-mac mxryn, KaonuH1-2 %-mac UXryw, WataanTtaHg rapax >XUHrMUH
angargan 1-2 %-00C mxrym 0anx KBapL-X33PUMAH KOHLUHbI HavpnaraTtai 3nc
X3P3rN3H3. DNCUIAT Havpnaraac Xamaapy GanranviiH Gananaap Hb 3CB3N TyYHUNT
AHMMK  ANracHbl Japaa alWrnax 3COXMAT 33aBan TEXHOMOMMWH TyplwunnTaap
WMNABIPNSHA.
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4.5.16. SNCUNr 301334 /3yNryYPUH Mateprianaap X3parnaxas3 LWnm, MeTansbiH
ragapryyr ©OnoH uYynyyH XaBTaHT ©Hrenex 30puaroop awwurnax 6a  x3s
LLyTTYYPbIH YWNABIPT X3P3rN3rAA3r XMMIN 3ynryyp-Laxunyp-kapoua (kapbopyHa)
ynaBapnaxag awmrnarda. FOCT-3647-80 (OXY) cTaHOapT MepaeHs.

YynyyH xaBTaH eHreneryeep alumrnax KBapublH 3MCHWA MexXNner Hb XypL
eHLerner epeHxMnaee MXmn xanbaptan 0arx ector. INCIHA 3yy Xan03puinH ba
XaBTran xan03pTamn x3car bavx bonoxryn. Llaxnyp-kapoua ymnasapnax KBapLblH
3NC3HA, LaxmypbiH naan (Si0,)-98.5 %-uac Gararyi, Fe,0,0.3 %, ALO-0.5 %,
Ca0-0.3 %-1mac Tyc TyC Uxryn Oamx ectom.

4.5.17. Tang T3CB3PTAM OYTIIrAdXYYH ANaHTysa MEeTann XalunwuH X3B LyTryyp
YANABIPM3X3A X3BHWUW Tanf T3CBIPANTUMAT HIMIMAYYASX, LYTTYYPbIH  X3BHWN
X3N03PXKMX ABUBIT TYPracrax, MeTani Xaunw LyTrax LuaHaraHbl 4OTOPIOroo XWX
33p3rT KBapLbIH 3C allMriaHa. DH3 30pUAr00p aWMIiax SACHUW LWXPX3MUNH
xamx33 0.5-1.0 MM XypTan Tom Oaix 6a LWMPX3ryya Hb XypL, eHuerner 6anx ecton.
XannwwmnH TemMnepatypbir Garacrafiar XopTor Xosbl, BONOX rANTraHyyp, X33pUiH
XXOHL Oa TemMep, XeHreH LaraaHbl UC3N anb 0onox Gara Ganx ectou.

LlemeHTUMH yycManbir 6aT 63X OavnraxsiH TyA4 WMPX3rMAH XaMx33 Hb 0.5-0.9
MM Danx, Lwasapnar Toocopxor xonbl 0.3 %-mac vx aryynaarym KeapublH 37C
(FOCT-6139-2003 cTaHaapT) alimUrnaHa.

4.5.18. Ta3pblH TOC (HedTb) onGOPNONTLIH LLOOHOMMAH XaHaH [aXb aH LaBbIr
Dernex 03XM3X VYPrunr KBapublH 31C TYMUSTMX Oereed xawpraH LWyyryma
yC L3B3PMAX YaHapbIr O3WNVYAIX Yypar rynudtraH3. OXY-o mepmex Oanraa
TexHUKMH Hexuen TY-39-0147001-160-97-00p HedTb 0nOOPNOX LOOHOT aH LaB
Dernex 30punroop aluurnax KBapLbiH MNCHAM WAPXITMAH XaMX33 Hb 1.5-0.8 MM,
0.8-0.4 MM, 0.4-0.2 MM Banx Waapanaratan bereem 3nNCaH A3X 3Ar33p dhpakLyyabH
aryynra Hb 90%-1nac Gararym 6anHa. SNCHUN WXPX3T 43X OeepeHXun xanoapTan
x303r 0.6%, 3NC3H A3X XYUYUNNAT WaBpbIH aryynra 1%-unac uxryn 6anx ectou.

INC3H A3X MNAYKOHUTBIH aryynra 25%-vac 033w 6anean TyYHUIAT Xeee ax axyng
KanunH 6opaoo xanb3pasp awmrnax ba 3apum ynnaBap Gapunra danryynamxmHg
TyCrav 30pUynanTbiH WYYNTYYP33p MeH OyAar YnABIPA3X34 alunrnaHa.

Inc 6a xanpraHa TeXHOMOMMIH TYPLUMAT XWUCHI3P TIAM3PT aryynaraax bavraa
YVNABIPAINMIH COHMPXONTOM Oarx BOnox 3pACYYAMNr DaskyymK MX OypHIIP
Hb SIraH aBax TexHonormmH OyayyeY Oa 3AMMH 3aCTUWH YHIAM3r OONOBCPYyNax
BoNOMXUIT BYpaYYIH3.

4.6. Onc 6a xampraHbl XONMMOT Aaxb Aaranfax 3pasc, Yynyyarunr saraH aBax
OON TIAMIPUAH YHOCIH YyNyynartT 3373X XyBb X3MX33, Oasxyynax TexHonoru,
3AMH 3aCTVH a4 XONDOrANbIM ypbAUMNAH YHINIX 3aUNLUry Waapanaratan bereep
YYHUIT X3p30KYYNaXa33 Yyn yypxan, XyHA YMNABIPUNH gaMHaac 2019 oHA, 3px/isH
O3NTr3CH “"AWNIT ManTManblH Oasinar, OpAblH HESLMH aHMAMBIM TyXaH TOPINIAH
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AN ManTMang, Xaparnsx aprayvncaH 3esnemx” “LLIopooH opa”-36eBReMXxumr
mepaner 6onroHo.

4.7. 9nc Ga xanmprbir WUrlnx 6onoscpyynax, Oaskyynax sBLAL X3P3rn3radx
YCHbI BYLLAX 3praNTUIAH O3 XasrANbIH X3MK33T TOOLL00X, YCbIr LI3BIPAIX OONOMXKMAT
YH3M3X Oa Luaapanaratal rax y3Bai fAracaH Xasraibir Xypaax Xafranax 3C3x
acyyanyyabir xamTag Hb OONoBCPYyyHa.

TaB. OpablH rMaporeonorn, UHXeHep-reonorn, reo3KoNorMnH Ga
GanranunH Gycap HeXUIUMH cypanraa

5.1. TvaporeonorniH cyganraar xumxas3 Yyn yypxau, XyHa yWAABIpUNH CanablH
2017 owbl 12 pyraap capblH 12-Hbl egpunH A/237 pyraap Tylwaanaap OaTancaH
"(303BYMNCOH OOMOH AyHA, TOM MaclUTabbiH MMAPOreonorMnH 3yparnan, awurT
ManTMarnbiH XauryynbiH ABUAL OPLbIH MMAPOreonorunH Ccyfanraa Xunx 3aasap,
TYYHA TaBWrAax Lwaapanara”-bir bapumTanHa.

(MAPOreonorMinH Cyfdanraaraap OpAbIr yCaHL aBTyymx Oonox ycT Aaexapra
Banraa 3COXMNUI TOITOOX, MX yOKCaH x3C3r 6a Oyc BarBan TyYHWM yCbir alwmriax
DONOMXKINIAT YHIN3X, ICBIN UM yypXarraac ycbir 3anyynax apra X3MxX33r TOrTOOCOH
GanHa. YcT paBxapra OypunH 3y3aaH, UTOMOMMIAH Havpnara, yC LWyypyynardumH
Tepen 0a TIXIIMAJMAH HOXLNMIT TOLOPXOMIX, YCHbI TYBLUMHI TOTTOOH 6ep yCT
AaBxapra OOMOH rafaproiH YCTal XapuiuaH XonbooTow 3CAXMIAT MMAPOreoNormitH
WaBXanT-TypWUATbIH ~ aXJaap yC aryynard YynyyaryyabiH —rMaporeonorvnH
napameTpyyauAr TOrTOOX LUaapfnaratai. SH3 Hb ONOOPMOATbIH yen YyfblH
ManTanTaH4 HIBTIPY OOMOX YCHbI X3MX33r TOITOOX, YypXaur ycaH[ aBTargaxaac
XaMraanax acyyanbir TEXHUK-34MAH 3aCTUAH YHIAM3HA TyCrax, yypxang H3BTPIX
yCbir anb 6onox Garacrax, ycbir Wyypyynax Tanaap Cyfanraa TooLO0O XWX Hyxan
a4y xonborgonTom oM.

YCHbI XMMWUWH Havpnara 6a ycaH Aaxb HAHMUWAH aryynrbir 3aaBas TOFTOOCOH
BalHa. DAr33p Hb yypxar Aaxb OETOHOH OONOH MeTans, XyBaHUap XL YAUIH OaT
Bexef X3pX3H Heneenexmnr Torroox bonomMxuir oypayyaHs. OnbopnonT sBargax
Ganraa yypxana aWwurt ManTManbiH AaBxapra faxb YCHbl XMMUAH Havpnara, yCHbl
HIBYMATMIT 3aaBan TOrTOOCOH Oaix LuaapanaraTtan.

Yypxanraac LyypYYACIH YCbIr yCaH XaHraMXMH YATM3I33pP alimrnax 0onoMxKuiir
CyanaxblH 33p3ry33, opfblH OPYMMA ra3pbiH ryH33C yc onbopnox Ganryynamx
GarBan, WyypyyNcaH yC TYYHAO X3PX3H HENeenexumr Torroox Waapanaratan.

nmMa 433p fypacaH YMrnanasp cyfanraa Xvix 3eBnemx raprax 6a 3eBnemxnese
yypXang rapcaH ycbir 3annyynaxaf 0avranb OpYMHL X3PX3H Hemneenex Tanaap
XWC3H CypanraaHbl yp LyHr TycracaH Oanx Laapganaratan.
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bapuxaap Teneenex Oavraa onbopnox ©6a OonoBCpyynax YWNABIPUIAH
AKUNYObIH YHA axyWH 0a TEXHWUKUIAH YCHbI X3P3rU3ar XaHrax yCHbl OONOMXUT 3X
YYCB3PUIAT TOTTOOXbIr 36BN6X OarHa.

LLIVypyynax YCHbI HO®LMIT TOFTOOX, TYYH33C allMriax X3Mx33r TOOL0OMoX Oa
TOOLL0OMON XMNXA3D XONOOrAox apradnanbiH 3aantbir Mepaner 6onroHo.

YypxanH Tenesnenten rMMApPOreoNorMiiH CyaanraaHbl yp AYHr aluMrnacHaap
aWWrT ManTManblH [aBXaprbir xaTaax 30pWnroop ycC ypcrax cyear baumryynax,
LWYYPYYNC3H YCbIr 3ainyynax, yypxaw YWNABIPUMH yCaH XaHraMXWUH acyyanbir
WMNABIPN3X, Oarranb OpYHbIr Xamraanax apra X3MXI3Hyyaunr OonoBcpyynax
BonomxTon OofHo.

5.2. Opaoa xanryyn xmmnx sBLAaa NHXEeHep-reonornnH cyganraar 33p3aruyyisH
XVCH33p aWUIT MantMan onbopnox Tecen OOMOBCPyyNax HOXLAMAT XaHrax
Oereef] yynblH HIBTPINTUIH YEUIH AIOYAMYIA axXmunnaraar A33LWyYa3X apra Xamxaar
X3P3rXKYYI3X OONOMXKUIT BYpaYYIHI.

VIHXeHep-reonornnH cyfanraaraap alwmrm MantMan 0os10x 3c-xavpraHbl 00NoH
aryynard 4ynyynruiH 6a xy4aac XypaacHbl (U3MK-MeXaHWKUAH LWWHX YaHap,
4ynyynryyapiH G6anranMnH 06a ycaap xaHacaH Oampan Aaxb 0aT O3IXMMH X3aMX33,
nuTonorniH 6a 3pACUAH Hampnara, Yynyynrud yenan 6onoH bycan y3yynantyya,
alWrT ManTManbir onbopnox fBuad rapy Oonox ryncant yycdx, yypxaw yept
aBTaraax 6onoH bycan (hU3MK-reonorvnH HENeeNIAT ypbaYMIaH TOLOPXOMIHO.

OnoH XUnuH (MeHx) U3BA3F OyXu MyXXyyaan uynyynruiH TeMnepaTypblH
ropvM, UIBLSIT OyCWIH 4334 6a OO XA 3aar, LU3BA3MMIAH TapXanTbiH TanbanH xun,
LB FICIX3A, YYNYYNTUIAH DU3VIK LWMHX YaHAPT Y3YY/aX HeNee, allinrT ManTMmarbiH
[aBXaproiH YAVPbIH XeNAenTUinH 6a rCNTUIAH TyYH 33pMUIAr TOQOPXOMIHO.

VIHXeHep-reonorvH  Cyaanraaraap,  WP3AyMH WA YypXauH  YHACSH
XAMXKXMUMAIXYYHYYAUNT TOOL0OMOX0 HyXan ay xonbornon Oyxuin yypxamH XaHaHbl
YYNyyNrviMH - TOrTBOPTOM  GaanibiH - YPbAYUACAH  YHINM3r  erex  OONOMXMAr
OypayYIH3.

VIHXeHep-reonorMnH — cyaanraar  xuixa3  Moxron  Yncan  GapuMTanx
MPCH “XyapWWH OpayyAblH WHXEHep-reofnorvnH Cyganraar XWX apraquicaH
36BNOMX, “XyOpWnH OpayyAblH XaWryyn, alurnanTbiH VeUnH MHXEeHep-reonoru,
rMOPOreonory, reo3KoNorMnH Cydanraa XMnx apradmncaH 3eBnemx”-unmr Mepasx
AXUNNaHa.

5.3. 2nc 6a 3nC-xavpraHbl XONUMIUAH OPLOA ONOOPAOATHIM YCHbI TYBLUWH
XYPT3N TYHIIP UN yypxaw rapraH 3KCKOBATOpaap XMMX 0a YCHbl TYBLUH33C A0OL
15 M XYPT3a/ TYHI3p AparnanH (WWasrd waHara Oyxui 3KCKoBaTop)-aap, TYYHIIC
pooll 30 M XypTan TyHI3pP XeBery-copory TexeepeMx (3eMcHapsif)-eep XWMH3.
YYH33C rafiHa LLOOHOroOC 3MC, MC-XaWprbir YCTal Hb COpyynaH onbopnox aprsir
X3p3rn3x 0onox 6a YYHWIAr OpAbIH Xyynax XepcHUM 3y3aaH Hb WX 3CB3M alumrT
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ManTMalblH [aBXapra Hb Xe[ee ax axyWH H3H 4Yyxan OOoNMoH Oycad yH3 LPH3TIM
TanbarH foop oplmk Ganraa TOXMONAONA alMUrfaHa.

5.4. XYHU 3pyyn M3HASL Hemneenex eHaep TYHMMH LaLParkunT, aloynTan
VOHXWNT 33P3r OaranuiiH Xy4mH 3yin 6arraa 3CaXMIr TOQOPXONOX LaapanaraTan.
X3p3B YyNyynart eHaep TyHraap pafvo WA3BXT Laupar TOrTOOrABOM TIAM3pUnAr
PAAMOHYKNMABIH aryynamMXminH XaMX33r33p Hb aHrMNaH anrax Waapanaratam.

5.5. WWH> opAablH OyyparT YANAB3PAAUMAH OOMOH WPI3HWMIA 30pWynantTan
00beKTyyA, XOOCOH YynyynrunH xasrnan 6a GasxkyynantbiH xaaransir 6anryynaxas
alWWIT ManTManryy 6onox Hb TOTTOOTACOH TanbanHyyabIr 3aax erceH baunHa.

5.6. Te03KONOrMH CyfdanraaHbl YHACOH 30pWATO Hb OPAbIT alMrnax Tecen
BonoBcpyynaxaf 0anranb OPYHbIN XaMraanax apra XaMX33HW Tanaap Laapaaraax
M3I33IMIAT rapraH erexep, OpLWHO.

Banranb Op4YHbIr XaMraafiax apra X3MX33HWM M383namnr rapraxgaa 2009
OHbl 7 pyraap capblH 16-HA GatnargcaH “lon MepHWi ypcal, Oypangsx 3X, YCHb
CaH Oyxui ra3pblH XaMraanantblH OyC, OMH CaH OyXMW rasapT awurT MantMman
XaWx, alwmrnaxbir Xopuriox, Tyxan” MoHron YnceiH XyynunH xonborgox 3aantbir
aHXaapax Hb 3yUT3K 1OM.

[e03KONOMMIAH Cyaanraaraap XypasnsH Oyi OpYMH, FeonornnMH OpYHbl Cyypb
V3yymanTyya (6anranuinH LauparMiH TyBLUWH, TafaaprbiH OOMOH raspblH A00PX YC,
araapblH YaHap, xepceH Oypxyyn, ypramibiH 6a aMbTHbI aMIVAH TOBOPXOMIONT)-
W TOTTOOX 6rHe.

bapuxaap Tenesnex Oanraa 00ObekTbIH Op4HbI Oanranbh Heneemx 000X
XUMUAH 03 GU3NKMIAH YWYN3A, TOOCKMAT, rafiaprbliH 6a ryHW ycHel BoxmpponT,
VANOBIPUNH  XasranblH - Heneereep XepC ypramibiH ye, araap OoXuMpaox
acyyasnibir TOLOPXOWNX, 3Ar33p OoXMpAon aTMOChepT TapXax HeneemInnr yHaXx
Waapanaratau.

YYH33C rafHa awurt MantManbir onbopnox sBlafg epTex OanranvinH Heel
Gasnar oM Mofl, TEXHVKWUWH 30puynantaap aluriax yc OONoH yHACOH 6a Tycnax
YVNABIPNAN ABYyNaxaf, epTex raspbiH X3MX33r TOMTOOCOH Oaunx Liaapanaratau.
OnbopnonTblH yen xepc XyynantbiH Oa aryynard 4ynyynar, 3apum TOXMONZONA
YaHapblH XyBbA, [JOOryyp Y3YYM3ATT3M alWmMrT ManTMalblH OBOOMrO XWX ra3pbir
COHrOCOH GamHa. [133pX V3YYMIATYYOMAH OMHAMUK HeneennuH Xun xs3raap,
YPramknax xyrauaa, 0oxvpayynax ax yyceap, T3AM3PUIH y4pyynx O0ONoX aloynbiH
Lap X3MX33r TOLOPXOMNCOH DaliHa.

[a3pblH HOXOH COPMI3NTUNM OHOBYTOM 36B XMMXMWH TyNA YpramiblH X6PCHWUM
YEWH 3y3aaHbIr TOrToox 6a C3BCrP XypAaCT arpOXMMUIAH Cyfanraar XUnx TyYHUA
[33p ypramiblH ye TOrToox OOMOMXWUIT YHINCOH OariHa. Opf OpYMbIH ragaprbir
XaMraanax, HexeH C3pra’x apra X3MX33HWW Tanaap 3eBnemx 0onoBCpyyncaH
GanHa.
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5.7. TvaporeonorninH, WHXeHep-reonorvnH, yyn-reonorvnH  Gonox  bycan
OanranuH  HeXUAWMMI HapWMBYMaH Cyanax X3partav Oereef 3H3 Hb aWwwrT
ManTManblH OPAbIr alWwmrnax TecnMnur BONOBCPyyNaxad 3aunwryi Wwaapanaratam
Oavpnar 6onHo. X3p3B 0pAbIH OMp OpYMMA 0NOOPNONT XWX Darraa rMaporecnorninH
0a MHXeHep-reonorvnH aaun HexUenT i eep oph Oavraa OON Xanryyn Xux
Oavraa TanbavH YCOKUATBIH 33P3r, YYPXalH WHXEHep-reonorMinH HexLen, ycbir
XaTaax Tanaap aB4y Oavraa apra X3MXK33HWM TypLINarbir aB4y almrnax OonHo.
X3p3B OpfblH TVAPOreonorniH 0a WHXEeHep-reonorinH HexUen Hb X3T XYyHO
Garraaraac xamaapy Mnyy OHLIoM Cyfanraa Xuyx Liaapanara rapean 3H3 Tanaap
opabIr 333MWKry 6a Tecen GoONoBCpyynary Oanryynnaryyn xapuniaH TOXMPOMLOX
XWX @XIIbIH X3MX33, @XM ABYYNax xyralaa, axbir ryMUSTraX apraynanbiH Tanaap
36BLUMMLCEH Dalx Waapanaratam.

5.8. OpabiH aryynard 6onoH Xy4nx bawraa Yynyynar 4otop oue faacaH x3BTaLu
YYCraX Oanraa eep TOPAMAH AWMU ManTMan G6amean TyyHUM YANABIPAAUNH YH
LUSH3, X3P3rN33HUN BONOMXKUT Xyp33, YWIABIPANMAH a4 XONOOrasbir cydanx,
OpAbIT MK OYP3H CyanaxbiH TyNA AaNBAp alWMIT ManTMarnbiH LOML CyAanraa XMnxag
TaBWrAaxX LUaapanarbir Xap3ankyymK axunnaHa.

5.9. Oppog reonoru, XauryynbiH cyaanraa, pasgyvH onbopnox, 6onoscpyynax
YANABIPUAH yYpXaH XM Xyp33, Xsi3raap, OYYPrurH X3Mx33HLO Oamx 0omnox
apXeosoru, TYYXUH OypCranT 3yWACUH, NaNeoHTONOMMWH ONABOPbIH Cydanraar
TOTTOOCOH KypaM, 3aaBap, WaapanarbiH Aaryyn XMncaH OarHa.

3ypraa. OpabiH HeeLMIH TooLoonon 6a 6asnruiH YHINr33

6.1. Onc Ga xampraHbl HEeLMWH TOOLOOMON XWMWXAd3 Yyn yypXauH canfiblH
2015 oHbl 9 Ayradp capbiH 11-HUKA egpwnH 203 fyraap Tywaanaap OaTanca
"AWNIT ManTManbiH Gasnar, opablH HeSLWMIH aHrvnan, 3aaBap”-biH Waapanarsir
BaprMTanHa. SH3 3aaBapT OpPAbIH HEOUMIT FeONOrNIAH HeeLl, YUNABIPIINMAH Heely
3 aHruNHa. [eonorMnH HeeLMT OPLOA XMNC3H XauryymbiH axJibiH Yp AYH33p
TOOL,0ONAO0r OON YMNABIPAINMINH HESUMIT OPAOL ONOOPNONT XMIX TEXHUK-IONAH
3aCTMWH YHASCN3N OONOBCPYynaxad TOOLOOSHO.

6.2. OpAblH HeeuMMr X3CIrLWM33p TOOLOOMNOX 0a X3C3rWNyYaAWMAr OpAbIH
reoNorvH TOTTUBIH HUMNM3A Ganpan, cydanraaHbl TYBWMWH 33Pr3dc xamaapd
aHMMHa. HeeunH Har Xacarumng, bartcaH alwmnrm ManTMasbliH AaBxapra Hb Aapaax
V3YYNINTYYAUNT XaHracaH 6anHa. YyHa;

* 3nc 6a xavpraHbl YaHap, HEOUMMH TOO X3MX33 Hb XaWryymblH VXKW TYBLUMHA
cyanaracaH Ganx

e Har TepnuAH reonorH TOrTOUTOM 0Oawx, awurT ManTManbiH [aBXaprbiH
[10TOOA, TOrTOLY, 3y3aaHbl X3MX33, 31C 6a XanpraHbl Harpnara, YaHapblH YHACH
Y3YYIINTYYA, TEXHONOTMIH LWMHX YaHap 33p3r Hb aaun Oyloy onponLoo Oawx
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* AWWIT AaBxaprbiH OavpLUUA Hb TOTTBOPTOW, reoMopPdONOrUH 3NeMeHTUIH
H3rH Tepenn OavplicaH Ganx, opapir 0nbOOPNOX YYN-TEXHUKUAH HEXLeN Hb
HUMTN3M Damx

6.3. OphblH TeonorniH Heeumnr OatTan, GoauTon, OONOMXKTOWM 33p3rnang
aHrunax 6a batram Heeumr (A), bogmuton Hesumir (B), bonomxTon Hesumnr (C)
YCra3p TOMISITISH3.

6.4. OpfblH HEBLMAr TOOLIOOMOXA00 3MC 0a XapraHbl OpfblH OHLIOrO0C
XaMaapy Aapaax HIM3NT HEXLTYYAUNT Xapran3aHa.

BaTTalm (A) 33p3rNanniH HEBLMIT 36BXeH | OyNrMinH opaod TooLoonHo. baTtan
(A) 33P3MMAANIAH HEBLMIAH X3CIMWANIAT, AWM ManTManbiH JaBXaprbiH 3y3aaH Oa
YaHap Hb XauWryynblH ManTanTyyd, WWHXWATS TypwuiTaap HanasapTtan OypaH
CyanaracaH X3C3IT aHTUMX, HeeuMnr ToouoonHo. Onbopnont xumrasx Oanraa
opaofn OaTTav 33P3rN3AUNH HeBLMIT alUWIManTbiH XanryynbiH 6a yynbliH 631730
AXIbIH  Y3YYN3ATUMT alIMMIaH TOOLOOMHO. DHA XaWryynbiH ye wat, HeeuWnH
aHMMANaap TyXaWH 33P3r3AWAH Waapanarbir XaHracaH, awWwurt ManTManbir Hb
ManTax 63nTracaH 6a 6317 Oarraa xacar xaMaapHa. Inc 6a XarpraHbl AaBXaprbiH
OPOH 3aVH OarpLIWA, YANABIPNNUIAH Teper, aurm ManTManbiH 33par (copT),
31¢ 6a 3nC-xavpraHbl MapK 33prunr TOITOOX HeeUMH Xyp33r eep XyBunbapryw
Danxaap HapWBYNaH TOOLLOONCOH Dawx Waapanaratan. nc 6a xarpraHbl XonMmor
Laxb TOM xaunpra 6a Oyn u4ynyyHbl aryynrsir TOAOPXOWX, T3AMIPUMT aLIMrIax
YWTMBAIT TOFTOOCOH BartHa.

BoouTon (B) 33parnanuiiH Heeuwnr | 6a Il GynrMiH opayydad XawryymbiH
ManTanTyyablH XyP33H JOTOP HAPUMBYAAH CyAnaracaH X3C3rT TOOL0OMHO.

Boomtont (B) 33p3rmanuiiH HeeUMnH X3CITWANAH XU Hb 36BX6H XaWryysbiH
ManTanTbir JanpyynaH TaTcaH Wyramaap Xs3raapnargax 0a 3KCTpanonsublH L3r
alWMrNaxryn. DH3 X3CrWWA A3X aluMIT ManTMalbiH TOrTOL, YaHapbir XaHranTTau
TOOHbl XaWryynblH ManTant 0a WWMHXWAMS Typwuitaap OypaH yHINCH Banx
Waapanaratau.

Onbopnox baviraa opayyabiH XyBb[ ALXINANTbIH Xanryyn G0NOH yynbiH 6317
AXJbIH YaHap, CyaanraaHbl TYBLIMHM3P33 HEOLWIAH TyXalH aHMUAMbIH Laapanarsir
XaHracaH X3CrUH HeeLmnr BOAMTOM 33p3rNang xamaapyymk 6onHo.

3nc Oa 3nc-xampraHbl OpL, Aaxb YANABIPNINMMH a4 XonboraonTon 6anmxk 6onox
YaHapbIH XyBbA ANraaTay X3CrUH OPOH 3aH TapXanTbir, YHAC3H OpAbIH FeonorniiH
TOrTOLI, ALWWIT ManTManbiH JaBXaprbiH OanpLUnbIH Teceenent 3apuMbiH anraaTam
Heneenen yyCraxryn eep xyBunbapaap cymnacaH 6amx 6onHo.

Fapwyyn Aaxb WWAHUA 0a X3BHWMA TYYXWUW 3434 TOXMPOX SMCHUM Mapk, COpT,
TOPAMUIT CTATUCTUK apraap YH3N3x 00mHo. Il bynriH opaog xavipra 6a byn YynyyHsi
rapy, 6a T3AM3PUNH LWMPXITUAH XIMXKIIT 3C-XapPraHbl XONUMIVIMH WUMLLMATANH
VP AYHM3p TOrToox 6a xapuH | OyNrMiiH opablH XyBbA T3AM3PUNT HeeLwmnr baTTan
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(A) 33p3rn13133p TOFTOOCOH X3CTUMH Y3YY3NTTA aavnTrad aBy bosHo.

BonomxTor (C) 33p3rN3NMIAH HEBLMIAT, XaWryymblH TOPbIT TyXalH 33p3rN3NUIH
LWaapAnarbir XaHrax X3MXX33HL XYPT3N HATTPYYNCaH X3C3T TOOLOOMHO. TOpbIH
HArTPanbiH 0aTanraaXxunt Hb OpAblH HAPUMBYUICAH Cyfdanraa XMWCIH X3CTWMH
6onoH onbopnox barraa opaoa aWWrnanTbiH Yp LYHr3p TOrTOOrLOHO.

BonomxTort (C) 33p3rN3nniiH HEBLMAH X3CITLAMAH XMW, OaH XaWryymblH
ManTanTyyablr JanpyynaH TaTcaH LWyramaap OONOH XaWryynblH MantanTyyabiH yp
AVH, OpAblH FeONOMMMH TOITOL, AWMWIT ManTManblH TapXanT, aWwurm ManTMasblH
[aBXaprbiH 3y3aaH, ragaproiH MopdonorviH Gampgantanm yangyynaH TaTcaH
3KCTPOMONAUMMAH  LWyraMaap TaTax OOMHO. IKCTPOMONAUMWH Liyramaap TaTcaH
HOBLMAH X3CrWANAH epreH 0a ypT Hb aAWWIT [AaBXaprblH CyHan 6a yHanbH
4mrnang> 6onomxrton (C) 33p3MM3AUAH HEBLMAH TOPbIH HSATTpanbiH Xaracaac
X3TPaxryn 0OarHa. HeeuMMH x3carwmn A3x 3nc 6a 3nc-XarpraHbl XONUMIUIAH
YVNABIPA3AUIAH (TEXHONOTUIMH) TOPNYYAMMH Xapbliaa OoNoH 31CHAI 33p3ar (copT),
MapK, TePMMIAH (Knacc) TOOH Xapbliaar CTaTUCTVK apraap YHINC3H GalHa. Xavipra
Oa Oyn vynyyr awmrnaxaap Tenesnex Oavraa 6on TAM3PUNAH rapl, b6a LWMPX3rninH
X3MX33T OPfblH XaWryynblH XUAX CalH CydancaH X3CrUAH Y3YYN3NTTaN aaunTraH
aBy OONHO.

BonomxTon (C) 33parnanuinH Heel Hb “AWWIT ManTManbiH Oasnar, opapiH
HEBLMMH aHrMnan 3aaBap”-T 3aacaH OOMOMXTOW HeeUMMH 33p3rnang TaBuMX
Laapanarbir xaHracaH banHa.

OpablH 3apyM TOLOPXOW X3C3T UAPYYNC3H GasnruiH (P,) yHanrar ery 6onox
0a xalryynblH TOpbIH HATPaN Hb GonomxTon (C) 33p3rN3AnNH HEeBLWnH TOPbIH
HArTpanaac 2 AaxWH cumpar Gavx OonHo. bycap eHmep 33p3arnanuiH  Heel
TOITOOCOH X3C3rLWATIN XM 3aNraa opLunXK Oalraa bereeq LEeH TOOHbI ManTanTyys
OOMOH 3KCTPOMONALUMIAH  LTYYAI3P XWACH 3YCONTUAH VP [yH, reothu3mKuiiH
aXnaap AaBXaprbiH TOMTOL, AWM ManTMarblH YaHap Hb 6epynentTain 6onox Hb
TOrTOOrACOH 6on mnpyyncaH baanar (P) —aap YHaNH3. H3 GasnruiH yH3aNM?3
Hb 3NC 0a 3NC-XalpraHbl XONUMIMNH TapXanTblH 3y TOMTON, aLUMIT ManTMasbiH
YaHapbIH Y3YYN3ATYYAUAT OPAbIH UAYY HAPWIH CyanaracaH X3C3rmin aaunTraH aBy
BonHo.

6.5. Heeumir bonomxTor (C) 33parnanasp TOOL0ONCOH SKCTPOMONALWMIAH OYCUIH
epreH Hb TyC Oypms3 XauryynbiH axblH OapvMT MmaTepuanaap OaTanraaxcaH
Ganx ecTon. AWWIT ManTManbiH AaBXapra Hb HUMMP3H WyBTapy Ganraa OGonoH
canaanaH Tacapy 0armraa YMrnan, MeH alunrT ManTManblH YaHap Hb Oyypd bawraa,
YYN-reoNornnH HeXLen Hb TeBerTai Oomk banraa YMrnang 3KCTpanonsL, XUNXrywm.

6.6. Onc Ga xawpraHbl HEOUMAT HEBLMAH 33parnan Tyc Oypasp TycrannaH
TOOLIOO/HO. Heeuunr TooL0OoNoXa00 aluim ManTManbir onbopnox apradynan,
TYYXWUIA 3AUAH YANABIPA3ANIAH Tepen (Mapk, Knacc), YaHapbiH 33par (copT) 6onoH
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T3AM3PUNH 3ONAH 3aCTAH WaapAIarbIr 3aaBan xapransaH y3H3. AWWIT ManTMarbiH
HEBLMIT  TYYHWUAr awurnax YWNABIPAAMMH Tepen, canbapblH Waapanarbir
VHOSCN3H XaWryymblH axJsaap TOrTOOCOH XM/ 3aaraap aHrunaH TOOL0OJHO. X3p3B
VIHMXX aHrnaH TooLooniox OONoMXry 0on CTaTUCTVK apraap aHruacaH YH3NIM?3
erHe. Inc 6a xavpraHbl HEBLMIT ra3pbiH LOOPX YCHbI TYBLIMH XypTan 6a ycHaac
[00LL OPLUMX X3CM33p TyCranaH TOOLOOSHO.

Awnrnant xunx 6anraa opaon onbopnox 63nTracaH ba onbopnoxoop 631X
Ganraa xacar 43X YyNblH alOYNryy axuniaraar XaHrax 30puaroop Yna3dcaH Lyng
aryynargax anc 6a xampraHbl HOOUMIT TyXaH X3CIMWANAH HEBLMAH 33P3rnanadp
TOOL,00JTHO.

Heeunr xanryynbiH 33parnanasp Hb, onbopnox apraap Hb, VWANABIPAINMIAH
(TEXHONOTWIAH) TOPNEBP Hb, TYYXWIA SANUIH Tepen, COPTOOP Hb, TIAMIIPUAH SAMIAH
3aCrWH ay xonboranoop (reonorvint, YMnaBIPA3NUIH) Hb TYC TyCaf Hb TOOLLOOSHO.

Heeunnr 33p3rnan3sp Hb aHrnax yem aHrnnibiH HIMIAT y3yynanT OonroH
TOOLLOOHbI YHAC3H Y3YYN3NTYYAUAH TOROPXOMMOATLIH YHIMWMA 6a HapuiBYnanbiH
TOOH DOMOH Taamar YH3Ar33r awnrnax O6osHo.

6.7. XoBOp ONAOLITON, X3P3ru33 Waapanara eHAepTd WNAHUN B6a KepaMUKMIH,
X3BHWW, KapOua-LaxnmypbiH TYYXWA 330 TOXMPOX SMCHUA OpfblH 3apUM X3C3T Hb
TOMOOXOH YCaH CaH, CyypWH rasap, yNCbiH TyCran XxaMraanantam rasap, Tyyx, COen,
GavranunH gypcrant raspyyasiH 60M0H TOM X3MX33HMIM Bapunra GanryynamxmninH
foop OaviBan TIAMPPUNH HEBLMIT TOOLOONOXTyW. MeH TyXaH rasap OpHbI
Gannan,opyHbl bapwnra Ganryynamxaac xaMaapy OpAblH 3apUM X3CIrT  aloynrym
aXxwunnaraaHbl Lyna  yA433x Waapanaratan 0on yr uyn faxb 30C, 3NC-XanpraHbl
XONUMIAH HEBLMIAT TOOLL0ONOXIYN.

6.8. LUMNHWMI, KePaMUKMIH, X3BHWI, KapOUA-LaxunypbiH YNABIPA3NA allmriax
SNCHUV HEBUMWT, OPAbIH 3MICHWUN FeONOrMNH XM 3aar AOTOP XaMmTag Hb YH3JH3.
MM opaon eep YMrnan3ap almnrnaxaap NCHAM HOBLUMIT YHINIXTYM Banx GonHo.
DH3 HeXUenn TyXavH YWraN33p aluriax 3MNCHUN HeeUMUr XauryysbiH axnaap
TOTTOOCOH HOBLeeC 2 AaXMHAAC MXTYM X3MXK3IM33P YPbAUMAAH YHINCIH Oamx
BonHo.

VnpyyncaH Gasnruir WWAHWKA, KEPaMUKUIH, X3BHWUM 31C OONOH Kapoua-
LAXMYPbIH TYYXMIA 3031 TOXMPOX SNCHUI 0pAog bonomxTon 6o 3aaBan TOrTOOHO.

6.9. OpAblH reonorH Heewuemn TyNryypnaH opabir 0nOOPAoX TEXHWK 3AMMH
3aCTUAH  YHASC3AUAT BOMOBCPYYHA. DHIXYY YHOICN3M33p 0nbopnox yypxawH
xsi3raapT OarTax Oaviraa, onbopnonTbiH Xasraan 6a OOXVPANLIF TOOLICOH reonorninH
HEBUMMH X3CTUNM VWNABIPNINUAH Heeuen Xampyynax Gereep yvnoBapnanviH
Heeumnr batnaracad (A'), MaragnacaH (B') rax aHrunaH, xaHrax waapmnarbir
“MoHron yncblH XaTyy alurT ManTManbiH Heel, OasnrviH aHrnan, 3aasap”-T
TyCracaH Aaryy XWuHa.
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OpfblH Heeuunr xapblyynax 001 matepuang YNCbiH HEOUWAH HIFACOH CaHA
OMHe OYPTIIrACIH HEeell, HeeUMNH XeaenreeHnin M3a33 (onbopnocoH 6a ynacaH
HeeL,), onbopnontoop OaTnarfaary HeeUMMH X3MX33, ©CreceH HeeUWH Xun
33PrMNr TyCraXx OpablH YYN-reonorunH HOXUAMNH 68pYNenTUiAr XapyyncaH rpaduk-
3ypar garangyysHa.

XapviH XaWryynblH axnblH ereranyys Oyxangs3 onbopnontbiH yp AyHr3P
Oatnargax ©GamBan 3cB3N  onbOPNoX YMNABIPUMH  TeXHUK-3AUAH  3aCTUAH
V3YYIINTYYASL Heneenexeepryn 0ara XaMx33TaM 3epyyTa OarBan xawryynbiH
6a onbopnonTbiH ereranyyaAUNr reonorn-MapKLluenaepuiH TOOLOOMbIH Y AVHT
alwmrnax xapblyynaH oyraax 6onHo.

Tycrav 3eBWSBPSN 33IMWMMHMIAH CaHan bonrocHoop BM3-eep Xam3nuyynaH
BYPTrICIH HEBLUMIMH TOO X3MX33 OONOH AWMIT MaNTMarnblH YaHap Hb aLMrNanTbiH
yen OaTnarfaarymrasc TyyXun 3OUAH YaHap Oa HeeUWH TOOLOOMONA, 3anpyynax
UTM3NLYYP X3P3rax Laapanarata OONCOH TOXMONZAOML HIM3NT XaWryyn XUnx
onbopnoNTbIH YEUNH ereranyyaunr XaMTaTraH alnrnax, opfablH Heeuunr AaxvH
TOOLLOOMI0X @XITbIr 3aaBas XUMH3.

XapbLyynantaHa, WAHXWAMI XMAxa33 eMHe Hb IBM3-eep xananuaH OypTracaH
HEBLMMH TOO X3MX33, HEeLMMH TOOLOONMbIH ereranyyn 0onox X3CorlnmmH
Tanbaw, aWWrT AaBXaprbiH 3y3aaH, AaBXaprbiH OYT3L, YaHap, 333MXYYH XMUH 33p3r
Y3YYIIATYYAUMH ©6pHNeNTUIAT TOFTOOX, WanTraaHbir Hb TOAPYYNax Waapanaratan.

6.10. KomnbloTepblH MporpamMmM alwmnrnaH Heeumnr TOOLOONOXA00, aHXAary
ereranyya 0onox XxamryynbiH ManTanTyyabliH GavpwnsiH conbuuon (koopamHar),
LLOOHOTNIH Xa3aWNTbIH ereraen, NMToNorM-CTpaturpadbiH Xvn 3aar, COpbLOATLIH
YP LYH, OpPAblH TEONOTWMMH TOMTUbIH OHLOMT TYAryypnaHa. JH3 aprawian Hb
KOMMbIOTEPbIH  Tycral nporpaMmaap 63nTr3caH  OpAblH  T€ONOTWMH  rypBaH
X3MX33CT 3arBap Oaunryynax, xeHaneH 0a faryy YWr3fMAH XaBTranraap XWMMCIH
3YCNTYYAMAT  AWUIMaH  HeeLMAr TOOLoONoX OonoMXuir Oypayynax Oereef
TOOL|OOHbI  Y3YYMANTYYAUNT  Wanrax Oa 3acBapnax OonoMxTonm Ganx EcTon.
KomnbloTepuitH nporpammMaap 63nTraH rapracaH TannaH Hb FeonorniH canbapbiH
TepuWiH 3axvpraaHbl TeB DanryynnarsiH 6atancaH 6apumMT On4rumH OyTaL, XanbapT
TaBUrAAar Wwaapanarag HUALCOH Banx ecTon.

6.11. Onc Ga xavpraHg Oycag Aarangax awwrm mantMan aryynargax Gansan
T3AM3PUNH HEBLMIT TOOLL00NOXA00 Yy yypxau, XYHL YMnaB3punH saMHaac 2019
OHA 3pXN3H O3ATrCH “AWMIT ManTManbiH Oasnar, opablH HeeUMWH aHrUANbIr
TYXaVH TOPANMH aLUMIT ManTMang, Xaparniax apraqunncan 3esnemx. LLlopooH opa”
36BNOMXUNT Mepgier 6onroHo.

6.12. 3nc 6a 3nc-xanpraHbl OpAbIH HEBLMIH TOOLL00 0a Yp AYHINH TarnaHr Yyn
yypxan, XyHL ynnas3puinH canabiH 2018 oHbl A/20 fyraap Tylwaanaap GatnaracaH
"ALIATT ManTMan 3pax, Xalx, aurnax yin axunnaraaHbl Xypam”-bir OapumMTnaH
BonoscpyynHa.
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Honoo. OpablH cyanaracaH Gangan

7.1, AWWTT ManTManbiH OpabIr TyYHWUI cyanaracaH Oavpnaap Hb 2015 oHbl 9
Ayr3p capbliH 11-H GatnaracaH “AWMIT ManTManbiH Heew, GasnrviH aHrvnan,
33aBap”-bIr YHAICN3H YH3MI33 6rCoH, Xauryyn XMUrAC3H OPA MK aHrunHa. YHaNrm3
6rceH OpAblH XyBbA, TYYHUI CydanraaHbl TYBLUMH Hb TyXaWH OPAOA XaWryyn Xumnx
bonomxTon Bytoy Waapanaratari 3C3XMIT TOrTooaor 6on Xanryyn XMMCH opf Hb
TYYHI 0nbopnonT Xunx 63n3H GananbIr TOLOPXONIHO.

7.2. YH30r33 6rceH ToxvMonaong 3nc 6a anc-xanpraHbl OpAbIH YAABIPNNNIAH ad
XONOOrA0M, XaWryynbliH aXUn XUIX Laapanarsir TOLOPXonnox 6a opabiH epeHxXui
X3MX33T TOrTOOX, Laalaa onbopnont Xumx O0Nox Mp33aynTan XaCrumr Hb Snrax
Xauryyn xumx BONOMXKMIT YHIMH?.

LLIMH3 opAblH aWWIT ManTMang XMnx HeeLmiiH TOOL,00, HaHapbIH Y3YYN3NTyYAUAT
TEXHUK-3UNH 3aCTUAH YHOSCI3UIAH (reonorvi-3aMiH 3aCruiiH YpbaYMICaH YHIr3
Orexef, XaHranTrar Matepuan LyrnyyncaH) yp AyHr3p 30XMOCOH TalnaHr aluurnaH
VH3MH?.

YH3/13r33 6rceH opaof HeeLUWir rof Tenes 6onomxTown (C) 33parnsnasp Tormoox
ba xafaa vnpyyncsH (P,) Gaanraap yHanH3.

Opnoa onbopnonT XWX apra, CUCTEMUIAT COHrOXA00 ONOOPROATbIH MXWA
TOCTIV TOCIMNH OONOMXMT XyBMNOAPbIr aBY alinrnax 6onox 6a awmrT ManTMmanbir
Mx OypaH onbopnox, Oasxyynax TOXeepPeMXKMUIAT COHrOXA00 nabopaTopunH
cyfanraaHbl VP OYHT YHASCN3HI. ALIMIT ManTManbiH 3UCUIAH OYTI3radXyyHUIA rapy
Oa YaHapbIr ypbaYMnaH YHIN3X3 NabopaTopuinH cypanraaHbl yp AVH allurnaHa.
Yypxaw, ymnagap Ganryynax XepeHre OpyynantbiH 3apgan, OyTaaradxyyHum
O6PUINH epTer, 3OMAH 3acrviH Dycaf, y3yymanTyyaunr A33p AypbAcaHaap MXKmn
TOCTIV TOCAUMH OONOMXUT XyBUNOAPbIH Cyypb TOOLLOOT aLUMIAaH XMx OONHO.

YynblH 0nbopnox YWNABIPUAH TEXHUKMAH 0a axyWH YCHbI X3P3rM33r YCHb
XanryynbiH axnaap TOFTOOCOH 3X YYCB3P33C OOMOH OPOH HYTIUMH OOMOMXMWT 3X
YYCB3PYYA33C XaHraHa.

OpLoa 0n100PNONT XMIX3 XYPI3NaH Barraa opymHA y3yymx 6onox Heneennmiir
aBY y33X CyfancaH banHa.

Inc 6a xanpraHbl Heeunnr baTatrax, OOANCbIH HAaMpPRarbIr HApUMBYNAH Cyanax,
3NC Oa Xavprbir Gaskyynax, aHrvnax OyayyBUMMM WMWH3YN3H OONOBCPYynax
30pWUNTO0P MYMUTMX YWNABIPAAMMH aXAbIr XONOOrAox TepunH 3axmpraaHsbl
Ganryynnaraac 3eBLGSPCOH XaWryynblH aX/blH TOCON Laapanarbir YHOICIH,
TYYHU Aaryy TeneBneceH xyralaa, XaMxX33H4 XUMH3. TyYHUA X3p3rKmnTaa, YNCbH
©a OPOH HYTIUMH MIPIIXINAH XAHANTbIH Danryynnara xaHanT TaByHa.

7.3. Xauryyn XMnWracaH OpAoA alnrm ManTManbiH YaHap, Heel, TYYXuW 34UMH
TEXHONMOTUIH LUMHX YaHap, TMAPOreoNorniiH, yyn-TeXHUKUAH Ba reoskonoruiH
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HeXLTMIAT epeManer 0a yynbiH ManTantaap HapurBYnaH cyaancaH 6anx 6a 3ara3p Hb
TeXHUK-3UNH 3aCTVUIMH YHASCN3N OoNoBCpyynax OoNMoH yymblH yiAnasap Oanryynax,
YANOBIPUNT LUMHIYMAX LAapAnarsir OypaH XaHracaH Oaiix Liaapganaratain.

XaWryyn XWWracsH opf Hb CyAanraaHbl TYBLIMHI3P [apaax Luaapanarsir
XaHracaH 0avHa.

*  OpA Hb reonorniH TOrTUbIH HUANM3N Bananaapaa TyyHA TOXMPOX 33P3rnan3ap
HEeBLMNI TOOLOONOX DONOMXUIT XaHracaH Damx

e OpAabiH aWwurT mManTtManbiH OOAWCHIH Havpnara, TEXHOMOMMIH LUKMHX YaHap,
alWIT ManTManblH 33par (CopT) Hb HapWBYNaH cyanaracaH Gawx Oa Tyyxwui
3AWAH Cyanraa Hb TyXalH TYYXWA 3030 TOXMPCOH TEXHOMOTUIT Tenesnex, byx
alWNIT OYPANYYOMAT VX OYP3H ANraH aBax, YWNABIPWUMH Xasrasibir alluriax
YUFMNWAT TOLOPXOWMICOH, 3CB3N XaMIVIMH 36B BapWaHTaap Xasrajibir Xypaax
Xagranax acyyanbir WWNAABIPNXK, VWNABIPNSNMAH TEXHONOTUAH TOPUMBIF
TOITOOCOH Danx

*  Xepc XyynanTblH Yynyynar 6a raspbiH LOOPX yCbir OpOnLyynaas 3¢ 0a xavpraHa
aryynargax 6anraa, a4 xonboranoopoo ynABIPNNNIAH HeeLem XxaMaaparaax
bonox Oycap OypaABIPYYAMMH 4YaHap, TOO X3MX33r  TOAOPXOWMSIOXYMLL
HAPUBYNANTaM YHIM3X.

* OpAblH  TMAPOreonornH, — UHXEHep-reoNormiiH, — reoKPUONOTUWH, — Yyi-
reonornmH, reodkonorunH 6onoH Oycan OavranuiiH HeXWIMAM HapuiBYNaH
cyonacaH 6amx 0a 3ar’3p Hb Ganranb OpPYHbLIT Xamraanax, yypxawH aloynryi
aXunnaraaHbl Waapanarag HUMLCH onbopnox, 0OonoBcpyynax yMnasIp
Danryynax TexHWUK SOWAH 3aCrWMAH  YHASCN3N OOMOBCPYyynax LWaapanarbir
XaHracaH OavHa. OpAblH HapWMBYNAH CyanaracaH X3CrUAH reooruinH TorTol,
aWWIT [aBXaprbiH OavplunblH - HeXWen, TyyXMW 3OMWH  YaHap, HeeLUMiH
GaTanraatan y3yynaATYYA Hb HUWAT OPAblH X3MXI3HWMA alMIT [JaBXaprbiH
WWHX YaHapbIr Oyp3H Teneenx Yagaxyny b6anx 6a opablH reonorninH TorTUbIH
Ganagnaac Gomk XOBOP TOXMOMAONA 3apVMM X3C3ITI3 apan snraatan Ganmx
DosHo.

Opapir onbopnoxof XxypasnsH Oyl opuMHA y3yynax OONOMXMUT Heneennmir
YpPbAYMNaH TOrTOOX, 3KONOMMAH Ceper Heneennunr Oyypyynax Tanaap aBax apra
X3MX33HUI Tanaap 3eBNeMX rapracaH Hamx

OpablH HEBLMAH TOOLOOHbI XULIMM (KOHAWLL)-UIAH y3yYI3NTYYAUIAT, OpmblH
YANABIPNAMMH a4 Xonboraon, YWNABIPUMAH Lap X3MXK33I TOTTOOCOH TEXHMK-
3OMVH 3aCTUMH YHOSCN3MMWH TOOLLOOT Xapran3aH TOrTOOHO.

AH3 BYPUIH 33P3rN3MNAH HEBLMIMH OHOBYTOM XapbLaar, alnrnanTbiH yes rapy
OONOX PCANMIAT YpbOYMIAH TOOLOOMX, TyCran 3eBLIOSPeS 333MLIMMY TOrTOOHO.
OpablH OONOMXKTOM 33P3rM3NNAH  HeeUWAr byxana Hb OONMOH 3apUM  X3CTWAT
Hb alMrNax TOOLOOMMbIN 3axManardviiH CaHambir YHOICISH, OpAbir onbopnox
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Tocen 0OMOBCPYyynax #ABLAL XWX 0a MHMXA33 OpAblH HeeLUWH TOOLOOHL
XWACSH TyCranas TOMUNOMACOH LWHXIYMIAH JYTHIATUIAN YHASC BONroHo. YyHA
WAAAB3PN3X XYYWH 3YMYYA Hb OPAblH alIMIT ManTMaibiH [aBXaproiH TOMTOL,
3y3aaH, TYYXWUI 3OMAH YaHapbIH YHIMM33, XanryyibiH yes rapcaH 6anx 6onox anaaa
(cynanraadbl apradnan, TexHUKMAH BONOMX, COPbLITONT, WUHXMNAMS TYPLIMATTaN
X0n000TOM), anui TeCT3M OpAblH XanryynbiH 6a 0nbOPNONTLIH TypLiara 33par
DaviHa.

[33px  Wwaapanaryyapir  OypaH OVenyyncaH, Xonbormox >KypMblH - faryy
TOOLIOONCOH Heeumnr DBM3-eep XananuyymsH YACbIH HEOUMAH HITACIH CaHf
OYPTrYYNC3H opablr 0ondopnonToHa, BypaH G3NTMAMACIH XK Y3H3.

Hanim. OpabliH HEeLMIT AaXMH TOOLLOOMK, OYPTraMmKyynax

[e0norn-xanryynbliH HIM3IAT axJIbiH Yp AYHr3P 3CB3 OPAOL ONOOPMONT XWX
ABLAJ alMIT ManTMarblH YaHap, HEeUMIH TOO X3IMX33HL WI3PCIH eepunenteec
Xamaapy opfiblH Treonor-3aniH 3acruiiH YHINM3HA, 3apYMblH TOMOOXOH 3acBap
XWX Waapanaratan 0onox Hb TOTTOOTABOM TyCrall 36BLUESPSN 333MLUMMHMIAH
OONOH aLIMIT ManTManblH acyyaan 3pX3MCoH TePUIAH 3axmpraa, XsSHanT WanranTbiH
GanryynnarbiH caHaaumnraap Xonboraox XypmMblH [aryy HEBLMIT JaXMH TOOLIOOMX
OYPTryYAH3.

Opobir awwurnax 0anraa yMNABIPUAH 3AMMH 3aCTUAH yp ereex 0oamMToop
OyypcaH TOXMONZONA TyCran 3eBLIOSPeN 333MWMUMYUIAH CaHaa4naraap HeeuunH
LAXMH TOOLLOOMON XMIX, AaxuH OypTryymx 6onHo. YyHa:

*  OMHe XaWryyn xumx OypTryyncaH Heel, 6a aWWrT ManTManbiH YaHap Hb
onbopnonTbiH fBUag 6atnaraaxryn (20%-vac vx xamx33r33p) bairaa

*  YUnOB3PM3AAMMH 668PUNH OPTIVMMH TYBLUMHI TOFTBOPTOM X3MX33HI OapbK
Galraa ToXMonaona OYTI3rAdXYYHUA YHD M3OrAaXyML, yHacaH (20%-mac
VX)

*  DpA3C TYYXMW SANAH YUNABIPN3NVIH LWaapanara eepyneraceH

e HaMmanT Xauryyn, awwurnantbiH YeunH xanryyn 0a onbopnontbiH sBUAA
Heel, Hb BaTnargaaryvH ynMaac HeeuUMH BanaHcaac xacaxaap TeneBnex
Ganraa, MeH TeXHUK-3AMMH 3aCTVH WanTraaHaap onbopnoxry Heew, Hb"
MOHron yncblH alnrm ManTManblH HeeLen XemenreeH Xxuix xypam”-g
3aacaH xaMx33H33C 20 % 0a TYYHIIC MX XIMXKIIIIP XITIPCIH 33p3r
TOXNONANYYL OPHO.

Tycraw 3eBLI6SPSN 333MWMMY Hb TaTBAP HOOTAYYNaX X3MXK33T YHAIC3NTYMra3p
OyypyyncaH Toxwvonmona YAcbiH TepPWMH 3axmpraa OOMOH XSAHANT, WanranTbiH
GanryynnarbiH Waapanaraap HeeuMWH [axuH TOOLOoOoMon ©0a OypTrankyynant
XUMH3. YYHA!
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*  AWWrNanTbiH YeUH xanryyn 6onoH onbopnonTbiH SBLAL OPAbIH HeeL, Hb
BMH® TOITOOX OYPTryyACH33C 30%-1ac MX X3MX33r33p HIMIIACIH,

*  ByTI3ra3XyyHWIA A3NXMIH 63 AOTOO/bIH 3aX 333/IMMH YH3 OariHra TOrTBOPTON
ecex barraa (KMLLIM3pP TOrTOOCOH YH33C 30 %-Mac Mx OONCOH)

*  YRNABIPM3NNAH 3OMAH 3aCTUIAT OOAMTOOP AI3LLYYSX ONOOPNONTHIH LWINHI
apra, TexHonorn HIBTIpY Oanraa

e Opabir yHaM3X Oa yMnaBIpuitH Tecen GONoBCpyynax ABLAL TOOL0OOOMyH
Oycap YHIT 3pA3C 3CB3N XOPTOM XOMbL, MN3PC3H Hon

Typ xyrauaaHbl 03pXiWw331 (reonoruinH, TeXHONOMMIMH, TMAPOTreONOrviH, Yyi-
TEXHUKWMMH LIANTraaH MeH OYT3rA3XYYHWIA O3NXWMAH Oa LOTOOMbIH 3aX 333/MMH
YH3 Typ 3yyp yHacaH) TOXMONACOH 60N rapcaH GIPXLU3INMIAT AWUMNANTbIH FOpPUM,
YVNABIPMNAMMH  MEXaHM3MbIT  CaxXpyynx  WMAABIPASX 0a HeeumnH OaxvH
TOOLLOOM XWX Oa OypTryynax Luaapanararym.

Ec. Awurnacad matepuan

1. Yyn yypxanH cangbiH 2015 onbl 09 agyrasp capbiH 11-Hun egpuiniH 203 ToOT
Tywaan. “Awunrt ManTManbiH 0asnar, HeeUWnH aHrnan, 3aaeap”

2. Yynyypxav xyHa ynnaeapunH cavabiH 2018 oHbl 2 fyraap capbiH 05-Hbl 64pUnH
A/20 pyraap TylaanbiH XaBCpanT “AWwWrT ManTMan 3pax, Xaux, almrnax yun
axwrnnaraaHol xypam”

3. AWM ManTManbiH 6asnar,opablH HEOUWAH aHTUAMBIT TyXaH TOPAVIH alunrT
ManTMang X3p3riax aprayvnicaH 3eBnemx” TeCIUMH faanrasap. “Yyn yypxau,
XYHA ynnasspunH cangpiH 2018 oHbl 08 ayraap capbiH 13 Hbl egpunH A /195
TyLaanbliH X0epayraap xaBcpant

4. Yyn yypxan, XyHA ymnasapunH cavablH 2017 oHbl 12 gyraap capbiH 12-Hbl
enpuiiH A/237 TooT Tywaan, "C3A3B4MNC3H OONOH AyHA,TOM MacluTabbiH
TMAPOreonor1inH 3yparnan,alinrm ManTMasbiH XanryynblH aXnblH 9BLAL OpablH
TMAPOreonorMH Cyfanraa Xmnx 3aaeap, TYYHA TaBMX Waapanara”

5. MoHronbiH reonor 6a awurtT MantMan uyspan 6yraan, VIl 6ots. Metann 0yc
aWWIT ManTMan

6. MeToOmyeckne pekoMeHZauMm no npumMeHeHwio Knaccudukaumy 3anacos
MECTOPOXAEHMN M MPOrHO3HbIX  PeCcypcoB TBEPAbIX MOJME3HbIX WUCKOMaeMbIX.
Mecok v rpasun.Mocksa, 2007. 41 xyygac

7. Mongolian Code for the Public Reporting of Exploration Results, Mineral
resources, Mineral Reserves (MRC Code), 2016. “"Awnrt MantManbiH OpLbiH
HeeL, TannarHax MoHron yncelH cTaHgapT”
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ApaB. XaBcpantyyp, (3nc 6a xanpra)

Xascpant 7.1,

3nc 6a xavpra 6a Tyyrasp xumx GyT33rAd3XyyHUM YHACIH CTaHpApTyyn Ga
TEXHUKUIH HOXLUTYYAWUVH XXarcaant

A. BapunrbiH MaTepuanbiH YANAB3PNANA awmrnax snc 6a xanpra

MNS 2803:2004

XYHA, GeTOHA, Xap3rnax ayyprard MaTtepuan 3nc 6a xampra.
TeXHVKWIH Waapanara.

DH3 CTaHOAPT Hb MPIAHUI Ba YMNABIPUIAH Oapunra,
GanryynaMxminH 30puynantTav yrcapman 6a uytraman 6eToH,
TeMep BeTOoH ByTaLl, GETOHA AYYPrary33p X3P3rdX Xanpra,
GyTancaH xampra, favpra, 3NC3HI XxaMaapHa.

Tycram 3opvynantbiH OETOHA X3P3rM3X AYYPrardma xamaapaxryi /
TMOPOTEXHUK, 3aM, X3T XyH OeToH ™/.

MNS 0346:2000

BapunrbiH axung, xaparnax xavpra, OyTancaH xanpra TeXHUKWAH
€PeHX1V LLaapanara

OH3 CTaHpapT Hb OETOH, TeMep GeToH BYT33L, 33M3XYYHWN
GeToH yypraryssp, GapunrsiH Oycan TOPAWIAH axWng acraacaap
X3P3rNax, Ganranb A33pX Xanpra-3iCcHUA XONUMIVAT srax
LWWMLLICIH Xawpra, TYYHWUAr ByTanx O3NTracaH xarpraHa xamaapHa.

MNS392:1998, MNS392 :2014

Bapl/IJ'II'bIH AXWng, X3parfsx 3.c. TexHUKUIH Waapanara

MNS AASHO
M43:2000

3aM ryypuiaH BapuirbiH @KU X3P3rnax Xampra, YynyyHsi
LWIMPX3TMIAH BYP3NA3XYYH. TEXHUKMIH LWaapanara

MNS 2917:2009

BapunrbiH axung, xaparnax 3nc. Typlmx apra

MNS 3089:1998

BapunrbiH axung X3p3rnax 3¢ xarupradbl xonumor. Typlinx apra

MNS 2998-2009

Inc Ba xampraHbl GY3KK-MEXAHUKUIAH WUHXMAM3. TypLumx apra

rocr-9128-97

XaTyy Xy4untram 3am 6a HUCI3MMIH 3ypBac Gapux 3c-xampraHsi
XONMMOT. TeXHWUKWIH LWaapanara

rOCT-7394-85

TemMep 3amblH BannacTbiH 3nc-xanpra. TEXHUKUIAH LWaapanara

MNSISO 836:2000

INCUIAT UEMEHTbIH UABXT 3pA3CT HIMINTIIP almrnax. TypLvx
apra

MNS2998-2009 AASHTOT 96

n3radx YaHapbir Jloc-Arkenac Garaxaap TOLOPXonnox. TypLimx
apra

MNS2998-2009 BS-12

ByTparoanTbiH X3MX33T UWNVMHAPT Waxax TOAOPXOWox, TypLimx
apra

b. LUunHUM yinaB3pnang, awmrnax anc

rOCT-22551-77

‘ KBapLiblH 31C. TeXHUKUIH Waapanara

B.LlyTryypbIH YWUNABIPN3NUIH 3C

roCT-2138-91

‘X3BHVII7I KBapLbIH 31C. TEXHWUKMIAH Waapanara

B.Bycap, canGapT awmrnax anc

roct-7031-75

Hapvu7|H KePaMWKT alinriax KBapLblH 3J1C. TeXHUKNNH Waapaniara

rOCT-4417-75

FarHyypblH MaTepuansiH TYYXU 34 KBapLblH 31C. TeXHUKUIAH
Wwaapanara
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XaBcpant 7.2.

Anc-XampraHbl COPbLbIF X33PUNH HOXLONS, LMWK LWMPX3rUiH
OYypaNna3XyyYHUI aryynrbir TOOLL0051I0X OyAyyBY (Cxem)

70 MM-33C TOM X3MXKIITIN XICryYANAT
rapaap sanrax XuHnax

oBOOJIrO

CopbLbIH aHxXHbI XuH- Q4

70 MM XYPT3M X3aMXK33Tal bpaky

LUnrwnnTbiH sBUag dpaky Tyc bypuinr
XKUHN3XK, TOAT33PVINH A3KUAH  aHXHbI
KUHNANT KUHA 33M3X XYBUMIT TOOLOX rapraHa.

o= [axn33 papaaruiH Oyoy goop TanbiH
WNFYYP  093pXu  paKkublH XUH Hb
LmMrwyyp Tyc 6yp A33p 400p Y3YYCH33C
nxryn 6arnx ecton.

TOpHbI HYXHUIN X3aMXx33,40 MM YyHa: 40 MM-uitH Top ga3p 100 kr
20 MM-UIAH Top A93p 60 kr
XUHNANT 10 MM-uiiH Top ga3p 30 kr

5 MM- niiH Top A33p 10 kr

5 MM-MIAH TOPbIr HOBTIPCIH-3NC
Xapag wwurwyyp 6yp 033p 34raspaac
2-3 paxvH TyyH33c ux Gamean T3aArasp

TOpHbI HYXHMI X3M%33,20 MM chpakL, Tyc Gypuiir AyHAYMmCaHbl Aapaa
XypaaHrymnanT  Xuik, X34  AaxuH
KUHNANT XypaaHrywuncaH Tyxan xonborgox

XypHana TaMA3MMaHS.

TOpPHbI HYXHUI XaMx33,10 MM

anc - KUHIAT

TOprI HYXHUIA X3MX33,5 MM

/\

‘ Opniory a33x(ay6nukar) ‘ ‘ JTabopartopug erex 4aax




m AWINIT ManTMarnblH 6aanar, opAblH HOBLMIAH aHrUNNbIT
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XaBcpant 7.3.

X33puiiH Hexueng, 3nc 6a anc-xanpraHbl XONUMIUAH C3BCr3PXUNTUNH
UTr3NLYYP TOA0PXONNIOX apraynan

Lypdpaac rapcaH anc-xapraHsl 0BOOSro

O33NXYYHUIT Hb XAMXKCIH XawpuarHyyaas XMncaH anc 6a xamnpra

> V-14V-2+4V-3+V-4.......

\%
Kcg-COBCTapXXUNTUAH UTranuyyp

V-1+V-2+V-3+V-4......-333MXYYHUIT Hb X3MXC3H XanpuarHyyaag XMnCcaH anc-xanpraHsl
333MXYYH, Ky6.m

V- YynblH Lyn gaxb 3nc-xanpraHbl 333MxyYH, Ky6.m
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Xascpant 7.4,

X33puiH Hexuenp 3nc-xanpraHbl XONUMIMAH HATT (XyBUWH XXWH)-bIr
TOA0PXOMNIOX apraynan

nynax Xepc

,2‘ i}}ﬁ‘z ’é
A

KnHnax

Q1- YynbIH Lynaac rapcaH anc-xanpraHbl XONMMIH }KUH
V; -YynbiH Lyn Aaxb 3MC-XaiipraHbl XONUMIMIiH 333MXyYH, M°

(TyXalH TOXMONAONA YYNbIH UYn AaXxb 3MC-XalpraHbl XONMMIUIAH 333nxyyH-1 M%)
g- anc-xaiipraHbl XONUMIUIH HAMT, r/cm® Byloy T/m®

g=Q Vi =nnnn. rlem® = 1/m®

Xascpant 7.5.
Xanpra-3ncHum XonMMruir anraH 6asxyynax cxem

Xaiipra ancHui
xonumor
AHrunant
ve 0-120mm +120mm {

| 6yTnant

Xauap
6ytnary

AHrunant

]
S5-40mMm 0-5MM  +40MM Ayrnam
6eeHeep OyTnax

AHrunaH yraax

! ) V) [ozom

20-40mMm 5-20Mm 0-5MM 20-40MM 4o
xaiipra xaiipra Ycaap Yc
6aspkyynax /
= Ao
0,14-5mMMm 0-0,14mMMm 0-5MMm
BaWranuiH anc Yc 3ainyynax
10-20vm  5.-omm _ YCaap
BGaskyynax

0,14-5mMm 0-0,14mMMm
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