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I[Inanupyemblie pe3yabTaThl 00yUeHHUs] MPUKJIATHOT0 0aKajaBpa

TpeboBanusa ®I'OC,

Ne Pe3ysabTaThl 00yueHust KpHUTEepUeB W/UJIH
3aHHTEPECOBAHHBIX CTOPOH
1 2 3

P1 [pumensaty  6azo6vle  ecrecTBEHHOHayuHble, Martemarudeckue, | OK-1, OK-3, OK-8, OK-9,

HHKEHEPHBIE W CIICHMAbHBIE TeXHWYeckue 3HaHus msi pemenus | OITK-1,

NPUKJIAHBIX HMHXKCHEPHBIX 3ala4, COOTBETCTBYIOIIMX IPOQUITIO

TIO/ITOTOBKH (B HE(TEra30BOM CEKTOPE SKOHOMHUKH) [I1K-2, TIIIK-3, ITI1K-4,
MIIK-5, TIIIK-6, II1K-7,
MI1K-11

P2 [pumensTs  6aszogbie  npogheccuonanvhvie 3nanuss B obmactu | OK-1, OK-3,0K-6, OK-7,
COBPEMCHHBIX ~ He(Tera3oBbIX  TexHojormd  mis  pemenus | OITK-1.
MEHCOUCYUNTUHAPHBIX UHIICEHEPHBIX 3a0ay HeTETa30BOM OTpaciu MI1K-3, TTITK-4, TITTK-6

P3 [TnannpoBaTh ¥ MPOBOIWTH aHAMTUYECKUE M dKcnepuMeHTanbHble | OK-6, OK-8,
uccne0osanusi ¢ MICTIONB30BaHUEM HOBEHIMX nocTikeHnit Hayku u | OITK-2,

TEXHUKH, YMETh KPHUTUYCCKH OLCHWBATh pe3ynbTarel U nemars | [IT1K-4, TITIK-6
BBIBOJIBI, TIOJTYUCHHBIC B CIOMCHLIX U HEONPEOeNEHHbIX YCIIOBUSAX,

P4 IposBisTs océedomnennocms 0 nepedosuix 3nanusx u omkpuimusax 8 | OK-1, OK-3,
obmact  He()TErasoBbIX TEXHOJOTMH ¢ yderom nepedosozo | OIIK-1, OIIK-3
OMeUecmeeHHo20 U 3apyOedCcHO20 OTIbITa, YMETb ucnonb3osans Hoewie | TITTK-4, TTTTK-6,

SHAHUS BPU 00y YeHUU COMPYOHUKOB

P5 BHenpsaTe B MpakTUYECKylO AESITeNbHOCTh unHosayuonuwvle | OK-4

100X00bl ISl TOCTYKEHUST KOHKPETHBIX PE3YJIbTATOB OIIK-6,
TITK-4, TIIIK-5, II1K-6,
MI1K-11
VYnpaBnate mexnonro2uueckumu npoyeccamu, SKCIIyaTupoBaTh 1 OK-3,0K-4, OK-9,
o0cinyxuBaTh  obopydosanue  Heghpmezazosvblx  00BEKTOB, | OITK-5,

P6 o0ecreunBaTh UX GbICOKYVIO 3hexmusrocmp, codmonaTs mpasuia | ITI1K-1, TITIK-2, TITIK-3,
OXPaHbL 300p06bsL U be30nacHocniu mpyod, BeITIONHATL TpeboBanus 1o | TIT1K-5, TIITK-6, ITIK-7,
3auume OKpydsIcarouel cpedvl II1K-8, IIIIK-9, ITIK-11
BbIcTpO OpHEHTHPOBATHCS U BRIOUPATH ONMUMATbHbIE PEUEHUS 6 OK-5, OK-6, OK-5,

P7 MHO2OMDAKMOPHBIX CUNYAYUSX, BIIAJETh METOIAMH U CPEACTBAMHU OIIK-4,
MAMemMamu4ecko20 MoOeIUPo6aHLst TEXHONOrnaeckux mporeccop | TITTK-3, ITITK-4, TITIK-7,
00BEKTOB [I1K-10
OddexTrBHO  WcHomp3oBaTh  JFOOOM — mMmerommiics  apceHan | OIIK-5,

TEXHUYECKHX CPEACTB Il MakchuMaibHoro mnpuommkenns x | [ITTK-2, TITIK-3, ITI1K-4,

P8
MOCTABJICHHBIM TPOM3BOJICTBEHHBIM LIelsM TIpH  paspabomke u | TITIK-8, TIITK-9
peanusayui npoeKmos
DddexTrBHO paboTaTh UHOUSUOYAIBHO, B KAYECTBE wuleHd U OK-1, OK-3, OK-6, OK-8,
PyKogooumensi KOMauobl, yMeHHe (OpPMUpPOBATh 3alaHus | OI1K-6,

P9 onepamugHvle NIAHbL!I BCEX BHUIOB JEATEIBHOCTH, PACTIPENENsTh TIITK-2, TITK-5, TITK-7,
00513aHHOCTH YJICHOB KOMAaH/IBl, TOTOBHOCTb HECTH
OMBEMCMBEHHOCIb 3a Pe3)bmanmvl pabomvl TITIK-10, ITTK-11
CaMOCTOSTEIIBHO YUUTRCS U HETPEPBIBHO nosviuams keanuguxayuro | OK-1,0K-3,0K-6, OK-7,

p10 | BTeUCHNE Beero nepuosa POeCCUOHAITBHOM ISSITETEHOCTH OIIK-2,

TIIIK-3, TITTK-4, TIITK-6,
TITIK-8, TIK-10
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Tema paboThI:

O6ocHOBaHME MPUMEHEHHSI IIOTOKOOTKJIOHSIONINX TEXHOJIOTUH Ha 3amaiHo-KaTeIibriHCKOM
HedTssHOM MecTopoxknenuu (Tomckas o01acTp)

YTBepKIIeHa MPUKA30M AUPEKTOpa (J1aTa, HOMEp) | 59-120/c ot 28.02.2020
\ Cpok cjaum CTYJ€HTOM BBITIOJTHEHHON paOOTHI: \ 20.06.2020
TEXHUYECKOE 3A/IAHUE:

Hcxoanblie 1aHHbIe K padoTe

JlononHeHre K TEXHOJIOTMYECKOM cxeMe pa3paboTKu
3anagHo-KaTbUIbIMHCKOTO MECTOPOKACHMSI, TEKCThI
U rpaduyeckue MaTepHabl OTYETOB 51
HCCIIeIOBAaTeNIbCKUX paboT, (oHIOBass M HaydHas

JTUTEpATypa, TEXHOJIOTHYECKUE perJIaMeHTHl,
HOPMATUBHBIE TOKYMEHTHI.
IlepeyeHnb noaJIesKaAMMUX UccaeqoBannio, HazHauenue u o0nacThb MIPUMEHEHUS
NMPOEKTHPOBAHUIO " pa3padoTKe| NOTOKOTKIOHSIOIUX TEXHOJIOTUH, X IPEUMYILECTBA
BONPOCOB u HEJO0CTaTKH. Onenka MIPUMEHEHUS
MOTOKOOTKJIOHSIOIIMX ~TEXHOJOTUM Kak MeTojaa
yYBEJIUYEHUS HedTEOTaauH. PaccmoTtpenue

KpUTCPUCB TMPUMCHUMOCTH TTOTOKOOTKJIOHSAIOIINUX
TEXHOJIOTHI. AHANU3 NPEANOCHUTOK /ISl IPUMEHEHUs
HOTOKOOTKIOHSIONIMX TEXHOJOIMH Ha 3amagHo-
KatpuibruakoMm mectopoxaeHnn. CpaBHUTEIbHbBIN
aHanu3 HauboJiee PacIpOCTPaHEHHBIX TEXHOJIOTHH U
XUMUYECKHUX peareHTOB. Bri6op 0a30BOI




TEXHOJIOTUHN
nponecca

IMPOBCACHU
ITOTOKOOTKJIOHAIOIINX TEXHOJIOTHIA. OHpGI[eJ'IGHI/IH
HCO6XOI[I/IMOFO o0BeMa pearcHra i1 pcajn3alun
TCXHOJIOTMH Ha OIIBITHOM YYaCTKCE.

OcobennocTu
IO  3aKayke

IIOTOKOOTKJIOHCHUS.
pabot

KOHchII)TaHTI)I Mo pasaejgam BLIHyCRHOﬁ KBaJII/I(l)HKaHHOHHOﬁ paﬁoTI)I

(c ykasanuem pazoenos)

Paznen KoncyapTanr
00630p OIIBITA MPUMEHEHUS
., | Crapmmii npenogasateins ['magkux Mapuna AnekceeBHa
MOTOKOOTKIOHSIOIINX TEXHOJIOTUH
IToTOKOOTKITOHSAIONTHE
TEXHOJIOTUU Ha 3anagHo- | Crapmmii npenogaBatens [ magkux Mapuna AnekceeBHa

KaTeuisruackoM MCCTOPOXKJACHUUN

BrIBo/IbI M peKOMEHAAIINN

Crapumii npenojaBaTens [ nagkux Mapuna AnekceeBHa

DuHaHCOBHIN MECHEIKMEHT,
pecypcodhPeKTUBHOCTD u | JloueHrt, k.3.H. SIxkumoBa TatbsiHa bopucoBna
pecypcocOepekeHne

COI_[I/Ia.HBHaH OTBCTCTBCHHOCTD

AccucteHt, K.T.H. CeunH AHapei AjleKcaHIpoBUY

Ha3Banusi pa3jiejioB, KOTOpble NOJIKHbI ObITh HANMHCAHBI HA PYCCKOM M HMHOCTPAHHOM

AI3bIKAX:

O630p OIIbITa IPUMCHCHUS ITIOTOKOOTKIIOHAIOIIHUX TEXHOJIOTHI

HOTOKOOTKJIOHSIIOH_II/IG TCXHOJIOIT'MH Ha 3aHa[[HO-KaTBIJIBFI/IHCKOM MCCTOPOKIACHUHN

BrIBOIBI M peKOMEHIaluu

DUHAHCOBBIN MEHEPKMEHT, pecypcodPPEKTUBHOCTh H PECYPCOCOCPEKCHIE

ConmaipHast OTBETCTBEHHOCTD

JdaTta  BbIIaYWM 3aJaHUS HA  BbINOJHEHHE  BBIMYCKHOM 02.03.2020
KBAJIN(PUKANMOHHOI PaGoThI M0 JHHEITHOMY rpaguKy e
3anaHne BbIIAJ PYKOBOAUTEIb / KOHCYJIbTAHT:
JI0JI5KHOCTH DdUO YuyeHas cTeneHb, IMoanucn Hdara
3BaHHUE
Tonent Opuosa FOnus K.b.-MH
Hukonaesna R
o I'maaxux Mapuna
Crapuuii npenoaaBaTesnb
AnekceeBHa
3anaHne NPUHAJ K MCTIOJHEHUIO CTY/IEHT:
I'pynna (0] (0] Hopnuce Hdara
2b6I1 Annoxun Bragumup Cepreesuu
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KAJEHJIAPHBIU PEUTHUHT -IIJIAH

BbINIOJIHEHHS] BBINYCKHO KBAJIN(PUKAIMOHHON padoThl

‘ CpoK caum CTyJI€HTOM BBIIOJHEHHOM PabOTHI:

18.06.2020

Jara HasBaunmue pa3aena (Moay.s) / MaxkcuMaJIbHbII
KOHTPOJIs BU/1 padoThl (McciIeI0BaAHUS) 0aJ11 pa3aena (MoayJis)
06.03.2020 | OcobGeHHOCTH TPUMEHEHHST TOTOKOOTKIIOHSFOIIIIX o5
TEXHOJIOTHI
20.03.2020 | ITOTOKOOTKJIOHSAIOIIME TEXHOJIOTUHM Ha 3amaIHo- 25
KaTpuIbrMHCKOM MECTOPOKICHUHN
01.04.2020 | BiBOABI M PEKOMEHIAIIH 30
30.04.2020 | ®duHaHCOBBII MEHEIKMEHT, pecypcodhPEeKTUBHOCTD U 10
pecypcocOepexeHme
05.06.2020 | CormanbHas OTBETCTBEHHOCTD 10
COCTABMJIIL:
PykoBoaurenr BKP
Jl0JZKHOCTH DPUO Yuenas cTeneHs, IMoanucey JaTa
3BaHHEC
Joment Opnoga Onus K..-M.H
Huxonaesna e
KoncyabTanr
JoaxuocTs DdUO Yu4enas crenenb, ITonnucn Jlara
3BaHHUC
Crapumunii I'magkux Mapuna
MIPEIoaBaTeNb AnexceeBHa
COI'TACOBAHO:
Pykosoanresas QOII
J0JZKHOCTH DPUO ‘Y4yenast cTeneHb, Hoanucey JaTa
3BaHUE
Crapmmmit Makcumona FOnus
MIPENo/1aBaTellb AHaTtonseBHa




O0o3HaueHus, onpe/ieIeHUs] M COKPAIICHUSA
HOT — NOTOKOOTKIOHSIOIIHNE TEXHOJIOTHUH;
I/ — nognepxaHue miacToBOTO JAaBJICHUS,
MYH — meronp!l yBennueHus HeTeoTauu;
OXMYH — dpu3uKo-XxuMHYeCKHuE METObI YBEIIMUCHHS He(DTECOTIauH;
BIIII — BeipaBHUBaHUE NPOGUIS TPUEMUCTOCTH;
JAH — nononHuTenbHas 100b4a HePTH,;

KHH — ko3 purmenT uzpneyeHus HedTu;

III'N — npoMbICTOBO-T€OPU3NYECKHE UCCIECOBAHUS;
OIIP — OnbITHO-NPOMBIIIIICHHBIE PA0OTHI,

HMU3 — HavanbHbIEe U3BIEKAEMBIE 3aM1ACHI;

311B — 3aj1eKb ¢ IOACTHIIAIONIEH BOJIOM;

3KII — 3akoyioHHas! TUPKYJISAILUS BOJIBI,

I'TM — reosioro-TeXHu4eCKue MEPOIIPUATHS,
CKO - consHokuciaotrHasi 00padoTKa;

I'PII — rugpaBiInyecKuil pa3psoiB ILUIACTA;

OBII — orpannyeHue BOJOIPUTOKOB;

II3I1 — mpuzaboifHas 30HA IJI1ACTa;

ITAA — noimakpuiiamu/I

CIIC - cuiuThi€ MOJTMMEPHBIE COCTABBI

KOC - kpemHuiioprann4eckue COeIMHEHUS
ITAB — nOBEpXHOCTHO-aKTUBHBIE BEIIECTBA
I'OC - reneoOpa3yroniye KOMIO3UIUN

AIIH — aBTorucTepHa HePTEIPOMBICIOBAsS
I13C — npuzaboiinas 30Ha 11acTa

KPC — kanuTanbHbIil pEMOHT CKBaKUH

AIIH — aBTOMCTepHA HEPTETPOMBICIOBAS

CH3 — cpencTBa MHAMBHUYAJIbHON 3AILMUTHI



PE®EPAT

Brimmycknast kBanudukanuonnas pabora umeeT 00béM 86 CTpaHHIIBI, B TOM
yuciie 29 pucyHok, 16 Tabmui. Crnmcok nuTepaTtypsl BKIOYaeT 49 MCTOYHUKOB.
PaboTa coaep>XUt 0JJHO MPUIOKEHHUE.

KintoueBbie cnoBa: HepTh, MECTOPOXKACHUE, IJIACT, MOTOKOOTKJIOHSIOUINE
TexHosoruu, mnpoduns npuemuctoctH, BIIII, MYH, HarmerarenbHas CKBakKHHa,
3aBOJIHEHUE, TPOTUIACTOK, (DUITbTPALIUSL.

OOBEKTOM HCCIIeIOBAHUS SBIISIOTCS HATHETATENbHBIE CKBAKUHBI, HA KOTOPBIX
MPUMEHSIOTCSI TTOTOKOOTKJIOHSIIOIIME TEXHOJIOTMU JUIsl BBIPAaBHUBAHUS PO
MPUEMHUCTOCTH U YBETTUYCHUS HEDTEOTIAYH.

[lens paGoThl — 060CHOBATH MPUMEHEHUE MOTOKOOTKIOHSIONINX TEXHOJIOTUI
Ha HE(PTIHOM MECTOPOXKICHHH, OLECHUTh BO3MOXKHOCTh NMPUMEHEHHUS Pa3IMUYHbIX
COCTaBOB JIJIsl BIpaBHUBAHUSI MPODUIISI IPUEMUCTOCTH HarHETATEIbHBIX CKBAXKHUH.

B npomecce  wuccrnenoBaHus ~ ObUIM  PAacCMOTPEHBI  COBPEMEHHbBIE
MOTOKOOTKJIOHSIOIIME TEXHOJIOTUU U HanboJiee 01aronpusiTHbIEe T€0JI0Tr0-pu3nIecKue
YCJIOBUS UX TPUMEHEHHUSI.

B pesynbrare ucciemoBaHusl MOITBEpXk ACHA HEOOXOIMMOCTh MPUMEHEHUS
[IOT Ha MecTOpOXXIeHUH, TPOBEJICH aHAJIN3 Hauboee MOAXOAIET0 K MPUMEHEHUIO
COCTaBa, pacCMOTPEHA TEXHOJIOTUSI MPOBEJACHUS 3aKaUKH, JTaHbl PEKOMEHJIANU JIs
MOJIyYeHHs Hamnyqiero 3dexra.

OcHOBHBIE KOHCTPYKTHUBHBIE, TEXHOJIOTUYECKHUE u TEXHUKO-
HKCILTyaTallMOHHbBIE XapaKTEPUCTUKU: orepainuu no npumenenuto [10T Heobxoaumo
MIPOBOJIUTH C KCIOJIB30BaHUEM TepMoreneoopasymomein kommnosuiuu PB-311-1 s
3aKayKU B CKBAXHUHY.

OO6sacTh MPUMEHEHHUS: JIAHHYI0 KOMITO3HIIUIO 11€JI€CO00pa3HO MPUMEHATh Ha
MECTOPOXKJICHUSAX, XAPaKTEPU3YIOMIMXCSI BBICOKOM OOBOAHEHHOCTHIO JOOBIBAEMOI
MPOAYKIUMU C BBICOKOTEMIIEPATYPHBIMH, HHU3KOIPOHULIAEMBIMU MPOLYKTUBHBIMU

IracraMu.
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BBEJEHUE

B naHHBIE MOMEHT OOJIBIIMHCTBO MeCTOpoXaeHuid Heptu B Poccum
AKCILTyaTUPYIOTCA C MPUMEHEHHUEM 3aBOJIHEHHUSA, 00ECHEUYMBAIOLIECTO MO KaHHe
miactoBoro nasnenus (I1I1/]) u Beicokmii Temn u3BaeYeHHsS HEPTH.

BrlmonHeHre TMPOEKTHBIX TMoKa3areiaeil HePTSIHBIX MECTOPOXKISCHUN TNpu
3aBOJIHEHUM 3aBHCUT B 3HAUUTEIbHOW Mepe OoT d3PQPEeKTUBHON padOThI
HAarHETaTeJIbHbIX CKBAaXWH TMpU CTaOUIbHOW mNpueMUucTOCTH. CyllleCTBEHHBIM
HenoctaTkoM TexHosioruu [IITJ] siBisieTcss HEYKJIOHHO pacTyiias OOBOJHEHHOCTH
CKBRXMHHOM TPOAYKIIMM U HEpaBHOMEpPHas BbIPAaOOTKa 3armacoB B HEOJHOPOJHBIX,
CJIOHO TIOCTPOCHHBIX KOJUIEKTOpax. B CBA3M C 3TUM HE0OXOIMMO MPUMEHSTH
3¢ (HEKTUBHBIE METO/IbI PETYIMPOBAHUS (PUIIBTPALIMOHHO-EMKOCTHBIX XapaKTEPUCTHK,
MO3BOJISIONIME KAYeCTBEHHO M KOJMYECTBEHHO BOCCTAHOBUTH S(PPEKTUBHOCTH H
YBEJIMYUTH OXBAT IUIACTOB 3aBOJIHEHUEM.

AKTYyaJlbHOCTh BBITIOJIHAEMON padoThl OOYCIOBJIEHA MPEKICBPEMEHHBIM
0OBOJIHEHHEM JT00BIBAEMOM KUJIKOCTU U MAJACHUEM T00BIYU HEPTH, HETOCTUKEHUEM
J00BIBAEMOT0 MOTEHIMANA PSiZIa CKBAYKUH.

JlanHble TPOOJIEMBI MOXKHO PEIIUTh HCIOJIb30BaHUEM OJHOTO M3 METOJIOB
yBenuueHus Hepreornaun (MYH), Takoro, kak mpuMEeHEHHE MOTOKOOTKIOHSIOIINX
texHosoruii (IIOT) BeipaBHUBaHUS MpOUIsS MPUEMUCTOCTH. BBIOpaHHBINA CcOCOO
W3MEHSET OTOKH (UIBTPAIMM HATHETAEMOTO areHTa MpY MOMOIIHM HANPABJICHHOTO
TaMIIOHUPOBAaHUS (PU3UKO-XUMUIECKUMHU COCTaBaMu. B CBOIO ouepesb, OHU JOJKHBI
noAOUpaThCsl MO Treojoro-Gu3MYecKUM YCIOBUSAM HA MECTOPOXKICHUU, UTO
npuMeHnuMo K 3anagHo-KaTbUIbrMHCKOMY HE(PTSHOMY MECTOPOXKACHHUIO, U OBITh
HallpaBJICHHbl HA YBEJIMYEHHE OXBaTa NPOJYKTUBHOIO IUIACTa 3aBOJHEHHEM,

OTpaHHUYCHUA HOHYTHO-,HO6BIB&CMOﬁ BOJBI.
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1. OCOBEHHOCTHU INPUMEHEHUS INOTOKOOTKJIOHAIOIINX
TEXHOJIOT Ui

1.1 Hasnayenue u 00JacTb NPHUMEHEHHS NOTOKOOTKJIOHSIOIIMX
TeXHOJIOr Uil

N3 MmHOr000pa3us Gpu3nKo-XuMHUUYECKIMX METO/I0B YBEJIMUEHUS HEPTEOTAauH -
(PXMVYH) Haubosiee YacTO MNPUMEHSIOTCS TMOTOKOOTKJIOHSOIINE TEXHOJIOTHH.
W3menenne unu BblpaBHMBaHMS Tpodwuis npuemuctoctu (BIIII) marneraTenbHbIX
CKBaXMH HA3bIBAIOT NOTOKOOTKJIOHSIOIIMMHU TEXHOJIOTHSIMH. B HacTosiiee BpeMms
JAHHBIE TEXHOJOTUHU CTAHOBSITCS OCHOBHBIM DJJIEMEHTOM CHUCTEMBI pPa3pabOTKu
HE(QTSAHBIX MECTOPOXKJIECHUH C NPUMEHEHHEM 3aBOJHEHMSI, IO3BOJISIOIINM
CYILIECTBEHHO CHU3UTh HEJJOCTATKU TaKOT'O MOIIIHOT'O U MaCCOBOT'O METO/1a pa3padOTKU
[1].

[TorokooTknonstoniue rexuonoruu (II0T) ocHOBaHBI Ha 3aKayKe MPU TOMOILU
HACOCHBIX arperartoB B HarHeTaTelIbHble CKBAKWHBI OrPAHMYEHHBIX OOBEMOB
CHECHHUABHBIX ~XUMHUYECKHUX PpPEAareHTOB, MPEIHA3HAYEHHBIX JUISI  CHUKCHUS
MIPOHUIIAEMOCTH BBICOKOTIPOHUIIAEMBIX MpOCioeB Iiacta (pucyHok 1). OcHOBHOM
LETBI0 JTAHHOM OIEpalu SBISAETCS BBIPABHUBAHWE INPUEMHUCTOCTH CKBAXKUHBI 110
paspesy Iulacta u, TEM CaMbIM, CO3JaHUs 00Jiee paBHOMEPHOIO (PpPOHTA BBITECHEHUS,
NOJTyY€HHUE TOTIOTHUTEIbHOU JO0OBIYM HE(PTH U3 paHee He APEHUPYEMBIX 30H IUIACTa U

YMCHBIIICHUS TIPOPHIBOB BOJIBI B JIOOBIBAIONINE CKBAXHHBI [2].

Lo npoeenexus BMMN Mocne nposeneHus BMMN

Koxs no sepTukanu

Bnoku _EO vu7| aH
Henpoxuuaembin Ryt

nponnacTok

o paspesy

# | dopmuposaHme
Gnokupyrouwero
3KpaHa

Koxs no narepanv

no nnowagu

Pucynok 1 — Mexanu3Mm BbIpaBHUBAHUS TPODUIIS TPUEMUCTOCTH
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Pa3Mepbl Moliekysn crnenuaibHO MOJ00pPaHHBIX XUMHUYECKUX COCJAMHEHUMN
CpPaBHUMBI C pa3MepaMH KaHAJIOB BHICOKOW MpoHUIIaeMOocTH macta. [log nefictBuem
TEeMIIepaTyphl U B3aUMOJIEHCTBUEM C MIOBEPXHOCTHIO MOPOBBIX KAHAJIOB OHU 00Pa3yIOT
JIOCTATOYHO BSI3KYIO0 HEMOABUYKHYIO, MAJIOMOABUKHYIO CyOCTaHIIMIO, KOTOpas Ipu
MOBBINICHUN JABJICHUS Ha 3a00€ HAarHETATEeIbHON CKBAKUHBI TIOYTH HE IBUXKETCS U HE
MO3BOJISIET MEPEMENIAThCA 110 HUM BoJie. B HU3KONpoOHUIIaeMbIe KaHAJIbI 3TOT PACTBOP
He npoHuKaeT. /lanee npu NpoBeIeHUH 3aKaYKU BOJa HAYMHAET MOCTYyNaTh B IJIACT C
HU3KUMH (DUIBTPAIIMOHHBIMU CBOMCTBAMM, HAYMHAETCS BBITECHCHHE HEePTH U3
MIPOCJIOEB, paHEe HE OXBAYEHHBIX 3aBOAHEHUEM. 3-3a 3TOr0 MPOUCXOIUT YBEITUUCHUE
ko3 duireHTa 0XBara 1mjiacTa 3aBOJIHCHUEM U, COOTBETCTBCHHO, HeTeoTAaua [1].

K nHactosieMy BpeMeHM MpEeJIOKEHO U 3alaTeHTOBAHO HECKOJIBKO COTEH
peareHTOB Y  KOMMO3WULUMUA  JUIsi  BOJOM3OJISILIUM, KOTOpPble MOTYT  OBITh
KJIacCU(DHUITMPOBAHBI IO XUMUUYECKOU MPUPOJIE PEareHTa, mo ux Pu3nKo-XuMUYECKUM
cpoiictBam [3]. Hambosee ymporieHHass Kiaccu(pUKamusg MTOTOKOOTKIOHSIOIIMX
TEXHOJIOTUW 3TO — PEAareHThl U KOMIIO3UIMU OOBEIUHEHBI B OT/ACJIbHBIC TPYIIIIHI 110
HanOoJIee CYIIeCTBEHHBIM XapaKTEPU3YIOUIUM UX MPU3HAKAM:

® relie- U 0CaIKOOOpa3yroe KOMIO3HUIIUY;
® [OJUMEP-IUCIEPCHBIEC U BOJOKHUCTO-UCIIEPCHBIE CUCTEMBI;
® MHUKPOAMYJIHCUOHHBIE CUCTEMBI.

JlanHble MeTO/Ibl yBEIMUEHUS He(PTeOTIau aKTUBHO UCTIOJB3YI0TCs B Poccun
¢ 80-X roJ0oB MpPOULIOro BeKa, U B HACTOSIIEE BPeMs 3HAUUTENIbHAsL 4YacTh CIIOCOOOB
XUMHUYECKOr0o 3aBOJHEHHs B Poccum cBsi3aHa MMEHHO C 3TUMU TEXHOJIOTMsMH. B
ctpane npumensaetcs okoio 100 pasnoBuanocteit I1OT [4]. JIOBOJIBHO YCIEITHO 3TH
TexHosoruu ucnons3oBanuck B OO0 «PH-HOranckuedreraz» Ha MaMOHTOBCKOM
mectopoxaeann, OAO «Cyprytaedreras» Ha JIsaropckom mectopoxaenun, OO0
«PH-Bankop» Ha BaHKOpPCKOM MECTOpPOXKICHHUE.

1.2 TI0OTOKOOTKJIOHSIIOIME TEXHOJOIMH KAaK MeTOo] YyBeJUYeHHs
HedTeoTAAUM

XuMHUUYECKHe WIH (PU3NKO-XUMUYECKUE METObI MOBBIIIECHUS HeQTEOTAaun -

OJIHO W3 TEpPCIEeKTUBHBIX HAMpaBICHUA B TIpoleccax pa3paboTku HEPTIHBIX
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MecTopoxaeHU. OHU MpeHa3HavalTCsl B OCHOBHOM JUJIsl HE(pTEel Manoi u cpeaHei
Bsi3kocTu. HeecmoTps Ha 10, uyTo 1o ucnoiib3oBanuss ®XMYH B mupe cpaBHUTEIBHO
HEBEJMKA, CIEAYET 0KUJIaTh YBEIUUYCHHS YPOBHS JOOBIUU B OyAyIIEM.
DuU3MKO-XUMUYECKUE METObI B pa3Hble Tojbl npumeHsuinch B CIIA, Kanane,
KHP, ®pannun, ['epmannu, Uaauu, Uanonesnn, bpaszuinu. Ilocie mageHus ueH Ha
He(dTh B 1986 I. KOJIMYECTBO MPOEKTOB pUMeEHEHUs Ppu3nko-xumuyeckux MYH pesko
COKPaTUJIOCh U3-3a2 BHICOKOM CTOMMOCTH XUM. PEareéHTOB U OOJIBIION J0JIK 3aTpaT Ha
HUX B o0mux pacxonax. B CIIA, nanpumep, B cepenune 80-X ToJI0B Ha JOJIO ITUX
METOJIOB MPUXOAMIIOCH HAaHOOJIbIIIee YUCIIO BCeX JercTBYIommX npoektoB — 206 (40
%) oT obmero yucna aectByronmx npoekroB MYH, B 2004 r. 6bu10 TONMBKO 4
JNEUCTBYIOLIMX MPOEKTa. TeM He MeHee, KOJTMYECTBO IEUCTBYIOIMINX TPOEKTOB BO BCEM
MHUpE CTa0MJIBHO COXpaHSETCS Ha ypoBHE 24-26 MPOEKTOB, MPUYEM B HACTOSIICE
BpeMms 90 % wu3 Hux peanmmsyercs B Kurae. JluHamuku 100bdM HEPTH 3a CUET

npumeHenus pusznko-xumuueckux MYH B KHP u Poccun npencraBieHsl Ha pUucyHKe

2 [5].
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a) 0)
Pucynok 2 — Jlunamuka 1006191 HEPTHU 3a CUET MPUMEHEHHS PUZHKO-XUMHUYECKHUX
MYVYH B a) KHP u 6) Poccun
Ha wnedtsaubix MecropoxaeHusx P® u3 (U3HKO-XUMHUECKHMX METO/IOB
yBEJIMUEHUS] OXBaTa HE(PTIHOro IUlacTa 3aBOJAHEHHEM HaubOosee UIMPOKOe
IIPUMEHEHUE MOJYYMWIN OTOKOOTKJIOHSIOIIUE TEXHOJIOTUHU C LIEJIBIO BHIPABHUBAHUS
npo¢uIel TpUeMHUCTOCTH HarHETaTeNbHBIX CKBaXHH. OHAKO YMCIIO peatn3yeMbIX

IIpOoLCCCOB 3aBOJAHCHHUA ILIACTOB C HMCIIOJIB30BAHHCM XHMHYCCKHUX PpPCarcHTOB B
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nocneaaue 20 JeT pe3Ko COKpATUIIOCh U cerdac noj xumuueckumu MYH koMnanun
MOAPa3yMeBarOT MOTOKOOTKIIOHSIOIINE TEXHOJIOTHH. YHCIIO MPOEKTOB C peain3aluei
abpdextuBHbIXx MVYH, Takux Kak 3akadyka Ta3a, BOJOra3oBOE BO3JICHCTBHE,
TEPMUYECKHNE METOJbI HE(PTEU3BICUCHUSI B TOCIICHEE BPEMSI CHMKAJIOCh, a 00bEM
JOTIOTHUTENBHOU JOOBIYM HEPTH OT UX NpUMEHEHHss B oOmed mo00bde HedTH
MPAKTUYECKN HE3aMETEH [6].

Tonpko 3a cuér nmpumenenus [IOT B mepumox c¢ 2006 mo 2010 r., Ha
POCCUNCKUX MECTOPOXKICHUSX, TPOBEIEHO OoJiee 35 ThICSY omnepalui, 4To MO3BOJIHIIO
MOJIYYUTh JAOMOJHUTENBHO 53 MiH. T. HepTH. Tak 3a 2010 r. ObLJIO0 BHITOIHEHO OKOJIO
7 ThIC. omepanuii PH STOM JonojHuTeIbHas a00bsua HedTu (JH) Ha ckBaxkuny
coctaBuiia ot 0,3 1o 1,6 TeiC. T U OBUIO HOOBITO CBBINIE 9,5 MiH. ToHH HedTH. B
tabymme 1 TpeacTaBlieHa  XapaKTEPUCTHKA  PE3yJbTaTOB  MPUMEHCHHUS
MOTOKOOTKJIOHSIOIIHUX TEXHOJOTUN Ha MecTopoxkaeHusix Poccun [7].

Tabnuna 1 — Pe3ynbpTaThl NpUMEHEHUSI TOTOKOOTKJIOHSIFOITUX TEXHOJIOT U

ITokazarenu Poccus
VYcenemHocts padot, % 69-86
JlonosHuTeNnbHas 700bIYa HEDTH HA OJTHY 0,6-5,7

CKBAa)KMHHO-OIICpaluIo, ThIC. T

Cpennuii mpupocT Aeduta HeTH HA OJTHY 0,3-3,0

pearupyrouryo CKBaXXuHy, T/CyT.

JlmtensHOCTE 3¢ deKTa, MeCsIl 6-24

Cpennuii mpupocT oT00poB HEDTH HA 60-230

OJHY CKBa>XMHHO-OIICpAalHIo, T/Mec.

Hcnonb3yemple TEXHOJOTMU COKpAILICHUS NPUTOKA BOJ B CKBAXWHBI B
3aBUCUMOCTH OT XapakTepa BO3ACHUCTBUS 3aKaUMBA€MOM BOIOU30IUPYIOIIEN MACCHI Ha
MPOHUIIAEMOCTh HE(PTEHACHIIIEHHOW 4YacTW IUIacTa, BCKPBITOro mepdopaiuei,
JICTISITCS HA CEJICKTUBHBIC U HeCeeKTUBHBIE [13].

K cenekTuBHBIM METO/aM BOJOM3OJSALMU OTHOCAT METOJbl H30JISIIUU
MPOAYKTUBHBIX MHTEPBAJIOB IJIACTa C MOMOIIBI0 XUMUYECKUX PEAareHTOB, KOTOPHIE B

npu3aboHONW 30HE TUIacTa O00pa3ylT HW3OJUPYIOIIYI0  Maccy JIUIIb B
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BOJIOHACBHIIIEHHOW 30HE 1uiacta. OOpa3oBaHUe HU30JUPYIOMIEr0 3KpaHa MPOUCXOIUT
IpU HAIMYUM OCHOBHOIO BOJOM3OJUPYIOLIETO peareHTa M JOMOJIHUTEIBHOTO
peareHTa, MPUBOJIALIETO K 3areauBaHuio. [lepekppiTe (uiIbTPallMOHHBIX KaHAJIOB
MOJKET MPOMCXOJUTH 3aCUeT OCajKa WM TeJs, 00pa3ylouierocsi U3 KOMIIOHEHTOB
HUcxXoaHoro pearenta [13].

K HeceneKTUBHBIM METOAAM OTHOCATCA MaTepualibl, KOTOPbIE CIOCOOHBI
00pa30BbIBaTh CTOMKHI M30JIMPYIOIINNA 3KpaH B HE3aBUCHMOCTH OT HACBIIIEHHOCTU
Cpellbl BOJIOM WM HEPTHIO, HE Pa3pyIIAIONIMKACI CO BPEMEHEM B TUIACTOBBIX YCIOBHUSIX.
Kak mnpaBuio, MCHonb30BaHWE HECENEKTUBHBIX METOJOB M30JALMHM MNPUBOJIUT K
YXYALIEHUIO YCIOBUM MOCTymjeHuss HepTu B CKBaxuHy. JlocTaBka peareHTa
OCYILECTBIISIETCS C IPUMEHEHUEM TMaKepa WIM CHEHHAIbHBIX MEPEKPHIBAOIINX
YCTPOUCTB.

[TOTOKOOTKJIOHSIFOIIME TEXHOJIOTMU OCYIIECTBIIFOTCS IyTEM BO3ACUCTBUS
Yyepe3 HarHeTaTeIbHble CKBAYKUHBI IBYMsI IOIX0JaMU:

1) 3akadka CpaBHUTEIHHO HEOOJBIINX O0OHEMOB PabOUYUX PACTBOPOB XUM.
pEareHToB OT COTEH J0 HECKOJIbKUX ThICSY KyOMYECKHX METPOB C OXBaTOM
CPAaBHUTENIBHO 0OJBIIOr0 (POH/IA HATHETATENbHBIX CKBAXKHUH U 3aJICKEH;

2) 3akayka OOJBIIMX O0BEMOB pabOYMX pPACTBOPOB B 000COOJICHHBIC
YYaCTKH MECTOPOXKIEHUM, rie padoThl BEAYTCS AOJITOCPOYHO IO CIEHHATBHOMY
pa3pabOTaHHOMY MPOEKTY.

B 3apyOexHol mpakTHKe TMOJ METOJaMU YBEJIWYeHHUs HedTeoTIauu
MOHUMAETCSI UMEHHO «IPOEKTHBIIN» BapHaHT, Toraa kak B Poccum B mocienHee
NecATUIEeTHE He(TSIHbIE KOMIIAHMM NPAKTUYECKH TOJHOCTBIO TMEpenuid Ha
Maj000bEeMHBIN BapuaHT mpuMeHeHus1 pusnko-xumudeckux MYH. B kaxom u3 atux
MOAXOJOB MMEIOTCS CBOM JIOCTOMHCTBA M HENOCTaTKUW. B mepBoMm ciydae
(ManooOBEMHBIE 3aKaYKH) K JOCTOMHCTBAM MOKHO OTHECTH CIEAYIOIINE MOMEHTHI:

®  BO3MOXXHOCTb OXBaTa OO0JIIIOr0 KOJIMYECTBA MECTOPOKICHUM U CKBAXKUH
Ha PA3JIMYHbIX CTAIUAX Pa3pabOTKU U PA3TUYHBIMU TEXHOJIOTHSIMU;

e  MaJible 3aTpaTbl Ha BHEAPEHUE, OTCYTCTBHE KallUTAJIBHBIX 3aTpar,

MCIIOJIb30BAaHUE TIEPE/IBIXKHON MOOMIILHON TEXHUKHU;
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®  BO3MOXXHOCTb ONEPATHUBHOM peaKIUUu Ha KOHBIOHKTYPY pbIHKA, B
YaCTHOCTH, HA LEHbl Ha HEe(Th: MPU CHIKEHUH LEH O0BEM pabOT MOXHO JIETKO
CHUXaTh, a MPHU TOBBIIIEHUHA HA00OPOT, yBEINYUBATH;

®  BBINOJIHEHUE MPOEKTHBIX TpPEeOOBAaHUU 1O BHEAPEHUIO (HU3UKO-
xumuueckux MYH no konuuecTBy CKBaKMHHO-OIEpalnii, oxBary HoH/a;

K Hepocrarkam nepBoro noaxona OTHOCSITCS:

®  KPAaTKOBPEMEHHOCTb JIEUCTBHs, OBICTPOE BOCCTAHOBJIICHHE YPOBHS
O0OBOJTHEHHOCTH MPOAYKIUU;

e  MaJjble TeXHOJOrnueckue 3(pPexTrl, a B psijie caydyaeB HEOAHO3HAYHOCTh
Y COMHUTEJIBHOCTD PE3YJIbTATOB;

e  yBEJIMYCHHUE TOJBKO TEKylIero koddduimeHta oxparta, KodQpuIUEHT
BBITECHEHUS IPU 3TOM, KaK MPaBUIIO, HE YBEJINYUBAETCA.

JIoCTOMHCTBaMU «IIPOEKTHOTO» IOAXxoAa K BHeaApeHuto MY H sBrusrorest:

®  BHEJApPEHHUE HAJCKHBIX ONMPABBIBAIOIINX CEOSI TEXHOJIOTUH;

e obecneyeHwe B clly4ae ycrmexa OOJIbIIOro HpUpocTa HePTeoTHauw,
BOBJICUECHHE B pa3pabOTKy HE U3BJIEKAEMBIX MPU TPATULUOHHOM METOAE pa3paboTKu
3armacoB HE(TH 3a CUET YBEJIWYEHHUS HE TOJIbKO Kod(dduimeHta oxpara, HO U
Ko3(pdureHTa BEITSCHCHHMS;

®  [IOJY4YEHUE 3HAYHUTEJIBHOIO TEXHOJOIMYECKOr0 M 3IKOHOMHYECKOIrO
s dexra.

[IpoeKTHBIN MOAX0 UMEET TAKKE CBOM HETOCTATKHU:

e  HeoOXOJUMOCTh KamUTAJIbHBIX 3aTpaT, UCIOJb30BaHUE JIOPOTOCTOSALIUX
CTAl[MOHAPHBIX YCTAHOBOK M 3HAYUTEIBHOIO KOJIMYECTBA XUMPEATrE€HTOB;

®  TPYJAOEMKOCTb MOATOTOBUTENbHBIX palbOT, OOJBIINE CPOKH pean3aluH,
OTCYTCTBHE BO3MOKHOCTH OIEPATUBHOM pPEAKIUU HA KOHBIOHKTYPY PBIHKA;

e  HAIMYMUE PUCKA IOJYYEHUS OTPULATENIbHBIX PE3YyJIbTaTOB U CEPbE3HOIO
yOBITKA;

®  HEBO3MOXXHOCTh  OXBaTa BO3JCHCTBUEM  OOJIBIIOTO  KOJMYECTBA

MECTOPOXKICHHIA 1 Bcero (oHIa CKBaKuH [9].
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B Poccuu BBITIOTHEHBI IECATKHY ThICSIY 00pa00TOK CKBaKUH € UCIIOIb30BAHUEM
ITOTOKOOTKJIOHSIOIIMX TEXHOJOTU. Ha KpynHBIX MECTOPOKIAECHUAX YUCIO UX MOXKET
JOCTUTaTh COTEH B ToJ. Hapsigy ¢ MHOTOYMCIEHHBIMH NIPUMEpPaMU BBICOKOU
sbdextuBHOCTH peammzaruu  [IOT wumeercss m Hemano pe3yiabTaTOB C  SBHO
3aBBIIIEHHBIM pacueTHBIM d(pdekrom. KoHnconumupoBanHas oneHka 3Qp¢GeKTUBHOCTH
MPUMEHCHUSI  PA3JIMYHBIX  MOTOKOOTKJIOHSIONIMX  TE€XHOJOTMH  ONPENEIsieTCs
3HAYUTEIBHBIM Pa3HOOOpA3WeM CTPOCHHSI W XapPAKTEPUCTUK MECTOPOXKICHUH, Ha
KOTOPBIX OHU MPUMEHSIINCh. AHaAIU3 pe3ynbTatoB ucnoiab3oBanus [IOT B Poccun
npeacTaBieH Ha pucyHkax 3 u 4. Cineayer OTMETUTh 3HAUUTEIBHYIO Pa3HUIlY B

IMOJTYYCHHBIX PC3YyJIbTaTax.
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Pucynok 3 — JlonmonHuTenbHas qo0bua HeTH Ha | TOHHY HCIIOJIB3YEeMOTO areHTa
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Pucynok 4 — JlononauTenbHas 1o0bda HeTH HA OAHY 00paOOTaHHYIO CKBKUHY
W3 mpuBeneHHBIX MaHHBIX BUAHO, 4TO 3P hekTuBHOCTh NMpuMeHeHus [10T
OLICHMBAETCS B BHJI€ WM YJAEIbHON A00BYM HE(PTH HA TOHHY HCIOJb3YEMOIO
peareHTa, WM B BUJE JOMOJHUTEIbHOW A00BIYM He)TH HA OJHY 00pabOTaHHYIO

CKBAKUHY. DTO CBSI3aHO C TCM, YTO OHH HCIIOJIB3YIOTCA JIOKAJBbHO Ha OTACIIBHBIX
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y4acTKaX MECTOPOXKJICHUSI U OUYEHb PEJIKO MPOU3ZBOAMUTCS OIIEHKA H3MEHEHUs
ko3 dunuenta ussneueHus Hegtu (KMH) mo Takum yuactkam Bo3aerictust. OiHaKo,
OIIEHKA, JTa)Ke JJIsl 3aMKHYTBIX y4aCTKOB, MPEJICTABIACTCS 3aBBIIICHHOW BCIIEICTBUE
BIIUSIHUS WHBIX TEXHOJOTHYECKHX (DAKTOPOB, CHOCOOHBIX BBHI3BATH W3MEHEHUS B
MoKa3arensax padoThl CKBaXXHH, ropas3io 0osee CyIecTBEHHbIE, YeM BO3JECHCTBUE OT
npoBeaeHHBIX [TIOT, a Takke He3HAYUTEIIbHBIX 00EMOB BO3ICHCTBHUS Ha TUIacT [6].

Kpome Toro, B momaBiisiroriieM OONBIIMHCTBE CIIyYaeB B KAYECTBE OCHOBHOTO
MeToJia OlleHKU A(PekTa OT MPUMEHEHUs YKa3aHHBIX TEXHOJOTUM BO3JEHCTBUS Ha
MJIacT,  HUCIOJB3YETCS  XAPaKTEPUCTUKU  BBITECHEHUS,  KOTOpPhIE  MMEIOT
OTPaHUYECHHOCTH B pe3yjbTaTax OleHKH ddekTa.

K mirocam paHHBIA TEXHOJOTMH CTOMT OTHecTH TO, 4To IIOT mo3BomistOT
yBenuunth KUH Ha 2-5% u cokpatuth u3aepKKu o ce0eCTOMMOCTH J00bYU HePTH
B 1,2-2 paza. Uro emé Hemanmo BaxkHo, IIOT mo3BoyisIIOT BO3JEMCTBOBaTH Ha
k03¢ PUIIMEHT oxBaTa IUIacTa, TEM CaMbIM MPUOOIIAs B pa3pabOTKy HE OXBAaUEHHBIE
dbunpTpanreit yuacTku mpoyKTUBHOIO IJIACTA.

Ho, Tak xe, y I[IOT ectb cBom mMuHychl. K HUM CTOUT OTHECTH TO, UTO
HEKOTOPbIE XMMUYECKHE COCTaBbl 0071aal0T HU3KOM MPOHUKAIOUIEH CIIOCOOHOCTH B
MaTpully IJ1acTa, OTCYTCTBUE BO3MOXKHOCTH VYIIPABISATb BPEMEHEM 3arcjvBaHMs,
HEJIOCTAaTOYHO BBICOKME IPOYHOCTHBIC XAPAKTEPUCTUKU B IUIACTOBBIX YCIOBUSIX,
OoJibllIasi YyBCTBUTENIBHOCTh K IJIACTOBBIM (DIIIOUAAM U TEMIIEpaType, TOKCUYHOCTD
HEKOTOPBIX XHM. PEareHTOB, BBICOKasg CTOMMOCTb M T.J. Takke HeMalOBa)KHbIM
ABIIAETCSI TO, YTO OTpHULATENbHBINA 3PPeKT 00padOTKU 3a4acTyro HeoOpaTuM, JIMOO
TpeOyeT 3HAUMTENBHBIX MaTePHAIbHBIX 3aTpaT JIsA JIMKBUAAIMKA MOCICACTBUI [8].
[TosTOMYy TIpaBWJIbHBIM BBIOOP TEXHOJOTHH BO3JACHCTBUSI ISl KOHKPETHOTO OOBEKTa
ABJISICTCS BaXKHEUINIEH 3ajaueld Mpy MPUMEHEHUH METOJO0B BO3JCUCTBUS HA IUIACT U
YBEITUYCHHS T00BIYU HEDTH.

B cBsi3u ¢ 3TUM BO3HUKAET HEOOXOAUMOCTh B Pa3pab0OTKe HOBBIX KOMITO3UIUNA
JUIIEHHBIX YKa3aHHBIX HEJIOCTATKOB Ha OCHOBE JJOCTYITHBIX U HEIOPOTUX XUMHUYECKUX

PCArcHTOB.
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1.3 Kpurepuu NpUMEHMMOCTH NOTOKOOTKJIOHSIIOIIMX TEXHOJOTUi B
Pa3JIMYHBIX Ie0JIOTHYeCKUX YCIOBUSAX

AHanu3upysi HamOoJiee MpoOJeMHbIE 30HBI OOBEKTOB Pa3padOTKH, MOKHO
BBIICNIUTh, YTO OCHOBHBIMH KPUTEPHSIMU TMOA00pPAa YYaCTKOB/CKBAXKWH IS
npoBeneHusa texnosoruu [1OT sBastoTes:

e  BEpTUKaJIbHAS W IJIONIAHAS] HEOAHOPOAHOCTH ILJIACTa;

®  HEOAHOPOAHBIM  mMpodwib  MPUEMHUCTOCTH  TO  IPOMBICIOBO-
reopusnyeckum uccnegopanusm (I1I'N);

®  TUAPOJUHAMUYECKAS CBSI3b MEXKIY JOOBIBAIONIMMU M HarHETATEIbHBIMU
CKBaKMHAMU;

e  ormepexaroniee OOBOJHEHHE TMPOJAYKIMH CKBaKUH, BBI3BAHHOE Kak
re0JIOTUYECKUMHU OCOOEHHOCTSIMU CTPOEHHUS KOJUIEKTOPOB, TAK U TEXHOJIOTUYECKUMU
acreKkTaMu Ipoliiecca pa3paboTKu;

® CpeaHssi M BbICOKass OOBOJHEHHOCTh OCHOBHOM YacTH pPearupyromimx
CKBaXUH;

e  Hamuyue OOJIBIIOTO MPOILIEHTA TPYJHOU3BIEKAEMBIX 3armacoB HeQTH,
IPUYPOUYCHHBIX K HU3KOIPOHHUIIaeMbIM KoyiiekTopaM [10].

[TogOop TEXHONOTHHU OMpENEIseTCs TAaKXKe W3 JOMOTHUTEIBHBIX YCIOBUN
reoJoro-(pu3nYeckod XapaKTepUCTUKH IlacTa M TEXHOJIOTMYECKUX IOKa3aTelen
IKCIUTyaTaIlMi CKBKWHBI/ydacTKa.

Kpurepuem npumenumoctu texnosoruii [IOT sBisieTcs Hanuume MUHUMYM
TpeX pearupyromnx J00bIBAONIUX CKBAXKHMH Ha OJHY HarHeTaTeIbHY10. Pearupyromue
CKBQXHUHBI OMPEACNSIIOTCS MO0 KO PUIMEHTaM KOPPEJSIIUM  B3aUMOBJIUSHUS
CKB)XHH, JTMOO0 IO pe3ybTaTaM TPACCEPHBIX MCCIIEIOBAHUN, KOTOPHIE 3aKII0UAETCS B
3aKayKe pacTBOpa MHAMKATOPA B HATHETATEJIbHbIE CKBAXKUHBI BMECTE C HATHETAEMOM
BOJIOM, O0TOOpE MPOO >KUIKOCTHU TIO OKPYXKAIOIIUM JTOOBIBAIOIIUM CKBKHHAM C
3aJIaHHOM MEePUOUYHOCTHIO, ONIPEACIICHUH B POOaX OTOMPAEMO )KUIKOCTH HATHYHUS
KOHIEHTPALIMY UHIMKATOPOB. B KauecTBE MHINKATOPOB UCIIOJIb3YIOT PA3JIMUHBIE XUM.

3NIeMEeHTH:  (ayopecueHTHsle ((uyopecuenH HaTpus, poaamuH C), HOHHBIC
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(kapbamui, HaTpHil), opraHudecKue (COUPTHI, OPraHUYECKUE KUCIOTHI). J{Jis olleHKH
BIIUSIHUSA COCEJHMX HArHETaTeNIbHbIX CKBAKMH HA OJIHM M Te K€ J0ObIBaloIue
CKBaKUHBI BBIIOJHAKOTCS ITOJTUUHANKATOPHBIE METOAbI, OCHOBAHHBIE HA 3aKaUMBAaHUU
B HarHETATEJIbHBIC CKBAXXHMHBI PACTBOPOB PA3IMUHBIX UWHIUKATOPOB [11].

B Hacrosimiee BpeMs mporpaMmbl MO TPaCCHUPOBAHHIO (PUIHTPAIIMOHHBIX
MOTOKOB BKJIIOYAIOT J[Ba 3Talla: TPacCHUpOBaHUE JI0 W mocie paboT. TpaccupoBaHue
nepen paboTamMud TO3BOJISIET OCYIIECTBHTh OOOCHOBAaHHBINM BBIOOp OOBEKTOB
BO3JICHCTBUSI, BUJIOB U OOBEMOB IMOTOKOOTKIIOHSIIOIIMX COCTaBOB. TpaccupoBaHHe
nocJie paboT JaeT BO3MOXKHOCTh OLEHUTh CTENEHb U 3(P(HEKTUBHOCTH BO3JCHCTBUS Ha
3aJieXb, a TaKXKe, IPU HEOOXOJUMOCTH, apryMEHTUPOBATh MOBTOPHOE MPOBEICHUE
MEPOTIPUATHIA TI0 JJAHHOM TexHoyioruu [12].

[Ipu mmanmpoBannu DXMYH Ha o00bekTax, coaepX ammx XUMUYECKU
HECBSI3aHHYIO  BOJIOHACHIIIICHHOCTh ~ WJIM  4epeloBaHue  mnephOopHpOBaHHBIX
He()TEHACHIIEHHBIX U BOJOHACHIIICHHBIX MPOIIACTKOB, HEOOXOIUMO yOEIUTHCA, YTO
OOBOJHEHUE MPOAYKLUHMH JOOBIBAIOIIMX CKBOXHH B OCHOBHOM IPOUCXOJUT
3aKauMBaeMOil BOJOM 3a Cu€T aHajdu3a TPacCepHbIX, Te0PU3UUECKUX U
TUAPOJMHAMUYECKUX MCCIIeIOBaHUN. TexHuueckass MPUTrOJAHOCTh HarHeTaTeIbHbBIX
CKBOKWH JMJII TPUMEHEHHUS TEXHOJIOTHMH ONBITHO-TIPOMBITUIEHHBIX paboT (OIIP)
ONpENENACTCS HAJUYUMEM WA OTCYTCTBHEM 3aKOJOHHBIX IEPETOKOB  WIJIHU
HETPOU3BOIUTEIHHOTO YXOa XKUIKOCTH 3aKauKy U3 TMPOTyKTUBHOTO paspesa [11].

OCHOBHBIE T€0JOTUYECKUE KPUTEPUH MPUMEHUMOCTH MOTOKOOTKJIOHSIOIIUX
TEXHOJIOTHUM:

e  IpOHHUIAEMOCTh Kojutekropa — 5 go 500 mJl (6omee 500 mJ] mns
OTZIEJIbHBIX TEXHOJIOTHI); C YY€TOM MPUPOJHON U TEXHOT€HHOUN TPEIIMHOBATOCTH, a
TaKXe C OTPAaHUYEHUSIMU ISl KOHKPETHBIX TEXHOJIOTMYECKUX COCTABOB;

®  [UIACTOBAas TEMIIEpaTypa B MIMPOKUX MpeAesiax C OTPaHUUYEHUSIMU IS
KOHKPETHBIX TEXHOJOTMUECKUX COCTAaBOB (TemmepaTypa miacta — He Huxke 70 °C mis
TEPMOTPOIHBIX COCTABOB);

e  Kk03(QULKEHT pacuIeHEHHOCTH — He MeHee 1,4;
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e  MUHEpajiu3alus IUJIAaCTOBOM BOJBI B  IMIMPOKUX TMpefenax C
OTPaHUYCHUSIMU JIsI KOHKPETHBIX TEXHOJIOTHYECKUX COCTABOB;

®  OTCYTCTBHE Ta30BOHM IIaNKW, CIOCOOCTBYIOIIEH HEIEIEBOMY YXOIy
XUMUYECKUX PEAreHTOB B KPOBEJIBHYIO YaCTh MIPOTYKTUBHOTO IJ1ACTA;

®  OTCYTCTBHE IMOJOIIBEHHON BOJIbI;

®  [UJIACTOBOE JIaBJieHUE O€3 OrpaHuYECHUN;

e  HedTeHaCHIIEHHAs TOJNIMHA HE MeHee 3 M;

e  TIMHHUCTOCTH He Oomee 20% [13].

VYka3zaHHbBINM 1Uana30H U3MEHEHUS TPOHUIIAEMOCTH 00YCIIOBJIMBAET 3HAUCHUE
MPUEMHUCTOCTH HarHeTaTeIbHbIX CKBaXUH. [Ipu MpOHUIIAEMOCTH KOJIJIEKTOpa MEHEE
0,05 MKM? DPHEMHUCTOCTh HATHETATENIbHBIX CKBAKUH HHU3KAs M IIPOLECC 3aKAYKH
IPOMCXOAUT HPH BBICOKMX YCTHEBBHIX AaBlieHUsAX. IIponunaemocts Huke 0,05 MKM?
CHI)KAET MPUEMHUCTOCTh HarHeTaTebHOU ckBakuHBI HA 10—20 %. BepxHss rpanuia
npumeHuMocTi TexHosnorudt [IOT mo mpoHuilaemoctu 00ycCIOBIEHA HMEIOIIEHCS
JMHEUKON NPUMEHSIEMBIX TEXHOJIOTMH, HAlPUMEp, MPU BBICOKOW NPOHUIIAEMOCTH
IPUEMUCTOCTH HATHETATENBHBIX CKBAXKHMH MOKET cocTaBaTh 700 M3/cyT u Goee, uTo
TpeOyeT NPUMEHEHHS pPa3IuyHbIX MOAUGUKAIMNA TEXHOJOTUM C KPYHMHBIMU
MEJTKO(GPAKIIMOHHBIMU HAMOJTHUTEISAMH. TakKe MPUEMHCTOCTh CKBAKUHBI JIOJDKHA
ObITh He MeHee 150 M3/cyT wam 100 M/CyT 171 HU3KOIIPOHHULAEMBIX KOJIEKTOPOB. ITO
HE00X0MMO T 00ecTieueHUs BOZMOXXHOCTH MTPOBEICHHS 3aKaYKH XUM. PEareHTOB,
o0JaaronMX, Kak MpaBuio, OOJbIIEH BS3KOCTHIO IO CPAaBHEHUIO C BSI3KOCTHIO
3aKauyMBaeMoil BOJbI. Takke, COINIACHO OMBITY MPaKTHUYECKUX PaboOT, MPUCYTCTBUE
MOJOIIBEHHBIX BOJI B pa3pese miacTa oTpularesbHo BiauseT Ha dpdextuBHocTs [1OT.
Bmecte ¢ Tem, ombiT oTMewaeT u ciaydau dddexruBHoro npumeHeHus [IOT nHa
3ajIeKax ¢ mojacruiaroiei Bojoii (3I1B) ¢ pa3aensromeii NIMHUCTOM nepeMbrukoii. I1o
pesyinbTaTtaMm [II'M B Takux ciiyyasx 4acTO OTMEYAETCA CHUYKCHUE WM YCTPAHEHHUE
3aKk0JIOHHOH nupKysiuu Bozbl (3KL]) B HarHeTaTeabHbIX CKBaKuHAxX [14].

PacunenenHoctr minacta u  KOIGOUIMEHT MPOHUIAEMOCTH  JIOJKHBI

paccMaTpruBaTbLCA B KOMILICKCE, HGO6XOI{I/IMO OnpcCACINTb HATNINEC HECAPCHHUPYCMbBIX
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WU CcIaboAPEHUPYEMBIX MPOCIOEB B pa3pe3e HarHeTarelibHOW CkBaxxuHbl. Ecnu ee
paspe3 MpejcTaBieH pPaBHOMEPHBIM 4YepEeOBAaHUEM IPOCIOEB C MaJbIM pa3dpocoM
kod(pdunmenTa npouuriaeMoctu, To ddpdexkruBHocTs BIIII B Takoil ckBaxkuHe OyaeT
CYIIIECTBEHHO HIKE, YEM B CKBAKUHE C HAUIMYHUEM HEPAOOTAIOIINX HHTEPBAIOB JTUOO
npocinoeB. OIHAKO TMPU 3TOM O0OS3aTENIHHO BBHITIOJIHEHHE aHaliu3a pe3yIbTaToB
MIPOMBICJIOBBIX Te0(hU3NYECKUX padoT, MPOBEACHHBIX B 3aKPBITOM CTBOJIE, C IEJBIO
ompeneneHus NPoGWIs NPUEMUCTOCTH CKBAKHHBL. AHaIN3 TeoPpU3NUECKUX
XapaKTePUCTUK MUJIOTHOTO y4acTKa IMO3BOJISIET MPUCTYHUTh K BBHIOOPY TEXHOJIOTHU
BIIII u Ha HauanbHOM JTare OIEHUTh OOBEMBI 3aKAYKH PEAreHTOB MO aHAJIOTHU C
o 100HpIMU 0O0BbekTamu [11].

N3 onbita nmpumenenus BIIIl HarneratenbHbIX CKBaXUH Ha HEPTIHBIX
MECTOPOXKICHHUSIX M3BECTHA TEHACHINS CHIDKEHUS WX 3(P(EKTUBHOCTH C POCTOM
BBIPAOOTAaHHOCTH MPUXOAIIUXCS 3arnacoB HedTu. B wacTHOCTH, OTMEYEHO, UTO TIPH
BEJINYMHE BHIPAOOTAHHOCTH MPUXOISAIINXCS HaYalIbHBIX U3BJIeKaeMbIxX 3anacoB (HN3)
HehT ydactka BozzaerictBus Beime 0,9 men. sdpdext or mposemenms BIIIT
HAarHETAaTeIbHBIX CKBaXHMH He3HauuTeneH [14]. Ha pucynke 5 mnpesncraBicHa
JyarpamMMma, TIOCTpPOCHHAasl Mo pe3yjibTaTaM aHain3a d(PGEeKTUBHOCTH MPAKTUYECKUX
pabot Ha mectopoxaeHusx HosOprckoro pernona 3amagnoit Cubupu, 3aBUCUMOCTD
CpEIIHEr0 OTHOCUTEIBHOTO TpHupocTa Mo0brun HedTu mnocne npoeneHus BIII ot

BbIpaboTanHoCTH npuxoamuxcss HU3 nedru.
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Pucynok 5 — Brnusnue crenenu Boipadotannoctd HWU3 HedTn yuactka Bo3nencTBus

Ha 3¢ dexTuBHOCTH BIIII B HarHeraTeabHBIX CKBaXKMHAX COTJIACHO pe3yJibTaTaM
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aHaIM3a MPAKTUICCKUX pabOT, Ha MeCTOPOXKAeHUAX HosiOphckoro perrnona
3anagnoit Cubupu: 1 — OTHOCUTEIBHBIN PUPOCT TOOBIYH HEPTH, 2 — KPATHOCTH
cHIKeHUsI 2P(HEKTUBHOCTH TOBTOPHBIX 00pabOTOK
1.4 Xapakrepuctuka 3anagHo-KaTbLIbrHHCKOT0 MeCTOPOKIEHUS
Nudopmanusa nannoro pazzaena (ctp. 23 — 26) yaaneHa, Tak Kak OTHOCHUTCS K

KATErOpUU KOMMEPYECKON TalHBI.
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2. NOTOKOOTKIIOHAIOHNIUE TEXHOJIOTUU HA 3AINIAJTHO-
KATBIIBI'MHCKOM MECTOPOXJIEHUN

2.1 TlpeanochbIKH NMPUMEHEHUS] TMOTOKOOTKJIOHSIONIUX TEXHOJOruil Ha
3anaagHo-KaTblJIbTHHCKOM MeCTOPOKIEHUH

Nudopmanusa nannoro pazzaena (crp. 27 — 30) ynaneHa, Tak Kak OTHOCHTCS K

KATErOpUU KOMMEPYECKON TalHBI.
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2.2 O030p CcOBpeMEHHBIX MOTOKOOTKJOHSIIOIMX  TEXHOJIOTHI,
NpUMEHsIeMbIX HA HE(PTAHBIX MECTOPOKIEHUAX

JIJist onTUMaIbHOTO MOJ00pa TEXHOJIOTUU U PeareHTa, BO3JEHCTBYIOMIEro Ha
J1acT, HEOOXOIMMO MTPOBECTH JTabOpaTOPHBIC HCCIIeI0OBaHNs KepHa. Ho oHM sSBIsIIOTCS
JIOCTaTOYHO JOPOTOCTOSIIIMMU, TIO9TOMY Ha CETOAHSIIHUMN JI€Hb BHIOOP TEXHOJIOTHH
OCYILIECTBJISIETCS. UCXOAS W3 TMPEACTABICHUS O TEOJIOTUYECKOM CTPOCHUU
MECTOPOXKJICHUSI, HUCTOPUU €ro pa3pabOTKM U U3YYEHUU OIbITa MNPUMEHEHHS
MoJA00OHOT0 poOJia TEXHOJOTHHA Ha MECTOPOXKJCHHSIX C aHAJOTMYHBIM CTPOCHHEM
mactoB. Mest noctatouHo Oonbinoi Habop MHGOpMALMKU O (PU3UKO-XUMHUYECKOM
BO3JICICTBUM Ha IJIACT MOXHO OIpPEJSIUTh 00JIaCTh MPUMEHEHUs] TOW WM HHOMN
texHoJsioruu BIIII.

Ha ocHoBanum ympomieHHOW KiIacCH(pUKANMS  TOTOKOOTKIOHSIOITIX
TEXHOJIOTUM, COCTaBbl, WCIOJb3yeMble [JIsi TMpoBeACHHs paboT B oOnacTu
BOJIOM3OJISILIUU, TOJKHBI OTBEUATh KIIOUEBBIM TPEOOBAHUSIM:

®  TEXHOJIOTMYECKHE MPOLECChl JOJKHBI MPOBOJUTHLCS Ha CTaHAAPTHOM
He(TENPOMBICIIOBOM 000pY0BaHUH, ObITh MPOCTHIMHU U HAJIEKHBIMHU;

e  JieTko (pUIBTPOBATHCS B IIACT;

® UMETh peryjupyeMble B IIMPOKOM JIMAMa30HE CPOKU Tefie- WIH
0CaJIKoOOpa30BaHuUs NI BO3MOXKHOCTH (hOPMHUPOBAHUS U3OJSAIIMOHHOW OTOPOYKH B
rIIyOMHE IJ1acTa;

e  00yazmaTh OMpPEEICHHON BOIOU30IUPYIONMIEH CITOCOOHOCTBIO;

e ObITb YCTOMYMBBIMHM K JEHCTBHIO IUIACTOBBIX  (IIOUJIOB U
TEXHOJIOTUYECKUX JKUJIKOCTEH, TUIACTOBBIX TeMIIepaTyp u jaaBicHuii [13].

Ha mnepBom »Tane mnogdopa OCHOBHOM TEXHOJIOTMM UM peareHTa JUJis
NpuMeHeHUs1 Ha 3arnaaHo-KaTbUIbrHHCKOM MECTOPOKIECHUHM MPOU3BOJUTCS aHAIIN3
rpaHuYHBIX mapaMmeTpoB npumenenus [1OT, Ha ocHoOBe: rene- U 0caaKo0OPa3yOUUX
KOMIO3UILIUMA;  MOJUMEP-AUCIEPCHBIX W BOJIOKHUCTO-AMCIEPCHBIX  CUCTEM;
MUKPOAMYJIbCHOHHBIX CUCTeM, TpuBeAeHHBIX B Ta0bimie 1 (IIpunoxenue A), oTkyaa

CIEelyeT, YTO JJIi TIeoJIoro-(QpU3M4YecKuX YCIOBUH MPOJYKTUBHBIX IUIACTOB
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MOAXOJISAIIUM SBJISIETCA TOJIBKO METOJI Telie- U 0CaAKO00pa3youx KOMIO3UIui. J[Ba
OCTQJIBHBIX METOJIa HE MOAXOIAT IO TEMIIEPATyPHBIM IMAPAMETPAM U MPOHULIAEMOCTH.
TexHOIOrMM Ha OCHOBE IMOJUMEP-AUCIEPCHBIX M BOJOKHHCTO-IHUCIEPCHBIX
cucteM. K naHHO# rpyIine OTHOCATCS TEXHOJIOITMH, OCHOBAHHBIE HA UCMOJb30BAHUU
pPa3TUYHBIX JUCIEPCHBIX HAMOJIHUTENelH (OCHTOHUT, ApeBecHas MyKa, YTOJIbHas
NblIb),  CTAOWJIM3UPOBAHHBIX  NOJUMEpPAMU-(DIOKYISIHTAMH,  [OBEPXHOCTHO-
aKTUBHBIMU BEILIECTBAMU, IMYJIbIaTOPaMHU (3aKayka MOJIUMEP-IUCIIEPCHON CUCTEMBI,
BOJIOKHUCTO-JTUCIIEPCHOW CHUCTEMBI, 3MYJIbCUOHHO-TIOJIMMEPIUCIIEPCHOTO COCTABA).
JlaHasi TeXHOJIOTUSI HE MPUMEHUMA HAa MECTOPOXKIEHUU MO MPUYUHE TOrO, YTO TMpHU
temmneparype Boie 80 °C cucreMsl moaBepraroTcs 00paIleHuIo (PAacCIauBarOTCs).

TexHOIOrMM HAa OCHOBE MHMKPOAMYJBCHOHHBIX cucTeM. JlaHHas rpynna
TEXHOJIOTUA OCHOBaHAa Ha WCIOJIb30BAaHHMM B KAadeCTBE OCHOBHBIX PEareHTOB
smynbraropoB (Hedrexum, Hedprenon—H3, Heonon, Cunon DM u np.) ¢ mo6aBKaMu
HarojHuTened - HePTH, OEHTOHWUTOBOW TJUHBI JUIsl PETYJUPOBAaHUSI CBOWCTB
OMYJBCUOHHBIX cucTeM [15]. DOMynbcun npu QUIBTpaUu Yepe3 MOPUCTYIO CPedy
MPAKTUYECKUA TOJHOCTHIO Pa3pyIHIAIOTC U3-3a2 XPOMATOrpapuuyecKoro pas3iesieHus
KOMITOHEHTOB U XapaKTePU3YIOTCSl HE3HAUNUTEIbHON MPOAOIKUTENBHOCTBIO «GKU3HI
B Iuiacte. B CBSI3W € 3TUM HX B OCHOBHOM IPUMEHSIIOT MPH MOHUKEHHBIX
TeMIlepaTypax Mpy OTCYTCTBUU TPEIIMH U CYTIEPKOJUIEKTOPOB C TEM, YTOOBI H30€XKAaTh
HEOOPaTUMOTO TAMIIOHUPOBAHUS KOJJIEKTOPOB.

Ha BTOpom 3Tane cpenn NOTOKOOTKIIOHAIONIUX TEXHOJIOTHU Ha OCHOBE Telie- U
0CaJIKOOOpa3yIOIIMX KOMIO3UIMK BbIJCIECH psAll 0a30BbIX TexXHOJOrui. ba3oBbie
TEXHOJOTUM — 3TO TPYIINa ONPEIEICHHBIX COCTaBOB XUMUYECKHUX pPEareHTOB,
pazIUYaroNMXCcs 0 MEXaHU3MY Telie- U 0CaIKOOOpa3oBaHUsI.

Boigenensl cienytomiye 6a30Bble TEXHOJIOTHU:

®  Ha OCHOBE IOJMMEPOB aKpUJIAMUA,;

®  HA OCHOBE COCAUHEHHU KPEMHHS,

® Ha OCHOBE BOJIOPACTBOPUMBIX MOJIMAJIEKTPOJIUTOB (IIOJUAHUOHUTOB H
MOJINKATUOHUTOB);

L Ha OCHOBC HCOPraHU4YCCKUX TepMoreneo6pa3y}ome PCarcHTOB,
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®  HA OCHOBE CWJIMKATOB ILIETOYHBIX METAJIJIOB.

IIpu BbIOOpE 0a30BBIX TEXHOJIOTMH YYWUTHIBAJIUCH TJIABHBIE OCOOEHHOCTHU
MPOAYKTUBHBIX IUIACTOB - TAKHE KaK 3HAYEHUSI IPOHUI[AEMOCTH MOPO/I-KOJIJIEKTOPOB
U BbICOKas 1uiacToBas Temmneparypa (93 °C).

2.2.1 TexHoJIOTUM HA OCHOBE MOJTUMEPOB aAKPUJIAMHUIA

CocraBbl,  HUCHONB3ye€Mble B  JaHHBIX  TEXHOJOTHUSX,  SIBIIAIOTCS
rese0pa3youMMU ¢ HU3KOHM HCXOJHON BSA3KOCTBHIO, OOYCIOBIMBAIOLIEH BBICOKYIO
CEJICKTUBHOCTh MPOHUKHOBEHUS B BBICOKOTIPOHUIIAEMBIE POIJIACTKU
IIPOHUIIAEMOCTHO-HEOJTHOPOJHOTO TUIacTa, a OOpa30BaBIIMIICS TaMm Tellb HMEET
BBICOKYIO BSI3KOCTh C HayaldbHbIM HampspkeHueM casura. [lommakpunamupn (ITAA)
UCIIOJIb3YETCsI 11l yCTAHOBKH T'€JIEBBIX IKPAHOB B 0OBOJIHEHHBIX MPOIUIACTKAX, B TOM
YUCIIEe TUAPOIN30BaHHbIN, U ero npousBoausie. B CCCP eme B konne 70-x 1 Havane
80-x ro0B Havanu pazpadbaTbIBaTHCsl MOAUDUIIMPOBAHHBIE TEXHOJIOTUN IPUMEHEHUS
nosiumepoB. [TAA cyiecTByeT B Bujie Oenbix Ipany uin nopoika. [lonunakpunamua
HE TOKCUYEH, XOTsI HEMOJUMEPHBIN aKpUJIaMU/T SIBJIIETCS HEUPOTOKCUHOM.

Ha MecTopoxaeHusaX ¢ OTHOCUTEIBLHO HEBBICOKOW TJIACTOBOM TEMIIEPaTypOur
pacmpocTpaHeHa TEXHOJOTUS DKPaHUPOBAHMS TPOMBITHIX IPOIJIACTKOB TeJieM
cummtoro noiauMepHoro coctaBa (CIIC). TexHosiorusi OCHOBaHa Ha CIOCOOHOCTH
BOJHBIX PACTBOPOB YacTUUHO ruapon3oBanHoro [TAA (5,0 — 20,0 %) k oOpa3zoBaHuUIO
IPOCTPAHCTBEHHO-CIIMTBIX  CTPYKTYp  HOpH  B3aUMOJEHCTBUM C  HOHAMH
nonuBanieHTHBIX MetamwioB (Cr, Fe, Zr) [19]. CIIC ¢opmupyer B NPOMBITBIX
BBICOKOTIPOHUIIAEMBIX  MPOIUIACTKAX HEPTAHOTO IUlacTa TeJeBble  HKpaHbI,
TOPMO3SIIIHNE XOJOCTYIO (PUIbTPALIMIO Yepe3 HUX 3aKaunBaeMoi Bojbl. HepoctaTkamu
CIIC  saBnsAOTCS: TPYOHOCTh  YNpaBICHHUS  IPOLIECCOM  TesieoOpa3oBaHus;
HEPaBHOMEPHOCTb 00pa30BaHUS Telisl 10 00BEMY.

[TonumepHble CHUCTEMBI CIIOCOOHBI B 3HAYUTENBHOM CTENEHU CHUXKATH
IIPOHHUILIAEMOCTh  BOJONPOBOAIIMX  BBICOKOIIPOHHMIIAEMBIX W TPEIIMHOBATHIX
nporutacTkoB [20]. OgHako cTeneHb HaOyXxaHUsi OBICTPO CHUXKAETCS MO0 Mepe pocTa

MUHEpAJIU3alUUA PACcTBOPA.
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Cxopocts cmuBanuss IIAA 3aBUCHT OT KOHILEHTpauu CIIMBATENs U
temneparypbl. C yBeJIMUEHUEM TEMIIEpATypbl BpEMsI reie00pa3oBaHusl yMEHbILIAETCS,
T.€. TIPOLIECC CIIUBKY relist OyneT mpoTekars Obictpee [21].

CenekTMBHOCTH  JKPAaHUPOBAHUS  NPOMBITBIX  BBICOKOIPOHHUIAEMBIX
nporiacTkoB npu npoBenennn BIIIT HarHeTaTenbHBIX CKBAXKUH CIIOCOOCTBYET TaKas
BaxkHasg ocobeHHocTh CIIC, kak pocT ocTaTOYHOro (pakTopa CONPOTUBIIECHUS IPH
(GUIBTpaU ¢ POCTOM IPOHHUIIAEMOCTH ITOPUCTON cpeabl [22].

[Tpumenumocts ITAA orpanuuuBaeTcs psiioM MapaMeTpoB:

e 1pu temmneparype Bbiie 80 °C mHorme mapku IIAA noaBepKeHBI
TEPMOJIECTPYKLINN;

®  BBICOKAs] MUHEPAIU3ALMS BOJBI YXYAIIAET PEOJOTNYECKHUE U BI3KOCTHBIE
XapaKTEPUCTHUKHU MMOJIUMEPHOIO PacTBOPA;

® [IpM HHU3KOM MPOHMIIAEMOCTH MOPUCTOM Cpellbl MOJUMEpPHl MOTYT
pa3pyuatbcs B Xo/1¢ GUIbTPALUHU U3-32 MEXaHUYECKOUN JECTPYKLHUU.

Onnort w3 Momudukanmii CIIC Ha ocHoBe IIAA sBiIsieTcs peareHT
Temmockpun [23]. OH mnpezacraBiser coOOM MONMHAKPUIAMUJ, TOIBEPTHYTHIN
panvanMoHHONM 00paboTKe, KOTOpas CYyIIECTBEHHO W3MEHSET pPEOJOrHuecKue
CBOMCTBA MOJIMMEpPa B BOJHOM pacTtBope (pucyHOK 9). OCHOBHOE OTJIMYHE peareHTa ot
apyrux CIIC, 4Tro OH fBIAETCS OAHOKOMIIOHEHTHBIM WM NPH CMELIEHWH C BOJOU
o0OpasyeT TuAporeiau ¢ MPaKTUYECKU APYrol mpupojoi "CIIMBKHU'" M, BCIEJICTBUE

3TOr0, IPYyrol NPOCTPAHCTBEHHOU CTPYKTYPOM.

MAKPOMOACKY. 1L azpezam
«Tesnockpunan

Daokynauus

KOTOUONbIC

wacmunsl

Pucynok 9 — Cxema nposiBieHust (proKyIupyromux cBOUCTB TeMnockpuH
Temrnockpun 1nipenHa3HadyeH jua nonydyenus JJAH wu  cHukeHus

OOBOJIHEHHOCTH  JIOOBIBAEMOW TPOAYKIIMM HA  MECTOPOXKIEHUSIX  CJIOKHOTO
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T€0JIOTMYECKOT0 CTPOEHUS C HEOAHOPOJHBIMU MECYaHO-TJIMHUCTBIMU KOJUIEKTOPaMH.
WX sKkcmiayaTupyloT ¢ HPUMEHEHHMEM METOJOB 3aBOJHEHHMS Ha MO3AHEH cTaauu
pa3pabOTKU ¢ BBICOKUM IPOLEHTOM OOBOJHEHHOCTH J0ObIBaeMoi npoaykuuu (ot 60
10 98%). CocTaB rOTOBUTCSI HA CKBaKMHE MYTEM CMEIIMBAHUS OJHOKOMIIOHEHTHOTO
cocTaBa C BOJOW (TIPECHOW WM MHHEPATU30BAHHOW) U 3aKAUMBAETCS OOBIYHBIM

HACOCHBIM arperatoM (pucyHok 10).

HacocHuii [Creaxuna |
Bopa > Inextop > arperar arc> HarHera-
| THNa LIA-320 l TanbHan .

Pucynoxk 10 — Cxema 00OBsI3kH 000pyAOBAHUS JIJIsI TPUTOTOBJICHUS M 3aKAYKH B
HarHeTaTeIbHYI0 CKBOKHHY peareHTa TeMIOCKuH

Jns o6paboTku omHOW CKBaxuHbI TpeOyercs or 0,2 70 1 TOHHBI CyXOro
pearenta. O Ha TOHHA CyXOro peareHTa TeMIOCKpHUH JaeT BO3MOXKHOCTh MOJYYUTh
oT 2 no 8 Teic. ToHH J[JIH B 3aBUCUMOCTH OT I'€0JIOTMYECKOTO CTPOCHHS IIIacTa U
BEJIMYMHBI €r0 OCTATOYHBIX 3aMacoB. TeMIOCKPUH OrpaHU4YeHO Ha0yXaeT B BOJIE, €ro
PacTBOPBI UMEIOT BSA3KOILJIACTUYHBIE CBOMCTBA U MPAKTUUYECKU HE JIECTPYKTUPYIOT B
MJIACTOBBIX YCIIOBUSIX.

BHeapenne W ONBITHO-IPOMBINUICHHBIE ~ WCOBITAHUS ~ TEXHOJIOTHUU
TeMmmockpuH  ObUIM  TPOBEACHBI HAa  MECTOPOXKJICHHSAX: MaMOHTOBCKOE,
Pomamkunckoe, Aunnckoe. [IpogomxurenbHocTs aectBus 10-17 Mecsies.

2.2.2 TexHOJIOTMH HA OCHOBE COeIMHEHNH KPeMHUSA

B xauecTBe CeIeKTUBHBIX BOJIOU30IMPYIOIINX ar€HTOB IIUPOKO MPUMEHSIOTCS
9JIEMEHTOpPTaHWYECKUE COCAMHCHHUS [24], B YaCTHOCTH COCIUHCHHUS KPEMHHUS, YeMy
CIOCOOCTBYET WX CBOMCTBO BCTyNaTh Ha KOHTaKT€ C BOJOM B pPEaKIUI0 C
o0pa3oBaHUEM IMOJMMEPOB T.€. BOJA SIBIISICTCS OTBEPAUTENIEM JJIsI IAaHHBIX PEarcHTOB.

HaunbGonee monHo TpeOOBaHMSAM, TMPEABIBISIEMBIM K  CEJIEKTHBHBIM
BOJIOM3OJIMPYIOIIUM areM, YIOBJICTBOPSIOT KPEMHUHOPraHUYECKHWE COCTUHEHUS
(KOC), B wactHoctu coctaB AKOP. B TexHonorusix yBenuueHus HedTeOTHayu U

OTPAaHWYEHHsI BOJAOIPUTOKA MCHOJNB3YETCA LEJIbIA Pl KPEMHHUOPTraHUYECKUX
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peareHToB: 3dupbl OopTOKpeMHUeBOH KucinoThl (AKOP, mnpomykr 119-126),
rinukodieBbie 3¢upsl (BTC) u ap.

TaMIioHa)KHbIE COCTaBbl HAa OCHOBE KPEMHHUHOPTraHUYECKUX COCIWHEHUI
00J1aTaf0T CEIEKTUBHOCTHIO MO OTHOIICHHUIO K HE(Te- M BOJOHACHIIEHHBIM TOPHBIM
nopoaam. OU3NKO-XMMUYECKHNE CBOMCTBA PEAreHTOB, a TAKXKE CIIOCOOBI JOCTABKU U
3aKa4yKy B 30HY M30JIALMH OOYCIIABIMBAIOT MPEUMYILIECTBEHHYIO UX (UIBTPALMIO B
BOJIOHACHIIICHHYIO 30HY ¥ TAaMIIOHHPOBAaHWE JAaHHOTO Yyd4acTka ruiacta [24].
BHenpenne KpeMHUHOPraHMYECKUX COCAMHEHUM HE MPUBOJUT K TOHUKEHUIO
(UIBTPALIMOHHBIX XapAKTEPUCTHK 3THX OOBEKTOB, €CIH COACPHKAHUU OCTATOYHOMU
BOJAbl B MpOAYKTHMBHbIX miactax n0 45 %. B CIIA kpeMHuiloprannyeckue
COCIMHEHUS UCTIOJIB3YIOTCS M B KAUECTBE TTOBEPXHOCTHO-aKTUBHBIX BelecTB ([TAB) u
B KadecTBe reseoopazyronux kommnosuiuid (I'OC). TlepBbie maTeHTHI 10 MPUMEHEHHUIO
KPEMHUHOPTraHUYECKUX COEIUHEHHUN ISl M30JSALIMM BOJONPHUTOKA MOSBUINCH 3a
pyOeKoM B COPOKOBBIE IO/Ibl ABAIATOTO BEKA.

CocraB AKOP - TamMnoHaXHbli MaTepuan, MNOpPEIHA3HAYCHHBIA IS
OTPaHUYEHMs] TIPOPhIBA TOJIOMIBEHHBIX BOJI, MOCTYIUIEHUS BOJbI M3 OJIU3KO
PacHoJIOKEHHBIX K MPOAYKTUBHON 30HE BOJOHACHIIIEHHBIX IJIACTOB, JUKBHUAALMU
3aKOJIOHHOH ITUPKYJISIIIMK B TEPPUTCHHBIX U KAPOOHATHBIX KOJICKTOpax (pucyHok 11).
On Obu1  paspaboran Bo BHUUKPHedTsr u mupoko mnpuMEHsIETCS Mpu
BOJOU30JISILUOHHBIX padoTax ¢ 1986 r. 10 ceroiHSIIHETO BPEMEHH.

OTH COCTaBbl MpETEpHEean U3MEHEHUS OT MOMEHTAIbHO OTBEPKIAIOIINXCS
XJIODCUJIAaHOB C YMEHBIIECHHBIM COAEPKAHWEM aKTHUBHOTO XJIOpa Ha OCHOBE
kpemHuiioprannueckux 3¢upoB (AKOP-1, 2), 10 BOJOHANOTHEHHBIX KOMITO3UIIUH,

MHOTO - 1 ogHOKOMITOHeHTHBIX (AKOP-4, 5, 5100, BH).
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"~ AKOP: BO/
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Pucynok 11 — O6pazoBanue renst npu cmemmBanu AKOP ¢ Bogoit

AKOP HanexHO U30JUPYET BOJOIPUTOKH, HE Pa3pylIasch MpH AEIPECCUU Ha
wiact A0 20 Mma, cocTaB UMEET BBICOKHE NPOYHOCTHBIE XapaKTEPUCTUKU. B Toxe
BpeMsi, MPU HaJUYUU B IUIACTE TPEIIUH C packpbitueM Oosiee 0,1 Mm, paguyc
BOJOMU30JIMPYIOIIEr0 3KpaHa MOXKET IpeBbIIIaTh JAECATKH MeTpoB. He wnmeer
HaOyXxaHMsI TIIMHUCTBIX YaCTHUL], IO3TOMY NPOHUIIAEMOCTb IUIaCTa U MPOTYKTUBHOCTD
CKBXMHBI HE CHH3UTHCS. Bpicokas auduibHOCTh coctaBoB AKOP mpumaer um
BBICOKHE CEJICKTUBHBIE CBOMCTBA.

[IpexneBpemeHHoe reaeodpa3oBanue (OTBEPKIEHUE COCTaBA HA OBEPXHOCTH
B €MKOCTH M TEXHOJOTMYECKHUX JIMHHUSAX) MOXKET HMMETh MECTO INpH HapylIeHUU
pEKOMEHIAaLMi O TMPUTOTOBJIEHUIO BOJOHAINOJIHEHHBIX COCTABOB (3HAYUTENIBHOE
yMEHbIIIEHNE IEPBOHAYAIEHO BBOJAUMOIO KOJIMYECTBA BOJbI, 0COOCHHO MPU BBICOKUX
TEMIEpPaTypax OKPY’KaIOILIET0 BO3/1yXa, MPUMEHEHHUE BObI MIIK pacTBOPOB ¢ pH>6,5).
B sToM cnydae HeoOxoauMo pa3daBUTh COCTAB BOAOU B 2-3 pa3a U BEIMBITH COCTaB U3
HKT, texHomormyeckux JUHHH M eMKocTedl [25]. Takke HemocTaTKaMd MOTYT
SBJIATHCS BBICOKAasi CTOUMOCTb PEareHTa, KOPpO3MOHHAsI AKTUBHOCTD.

st IIPEIOTBpALICHUS IIPEKIEBPEMEHHOIO OTBEPKICHUSA
BOJIOM30JIUPYIOIIETO peareHTa B KOJOHHE TPyO BCIIECTBHE KOHTaKTa C BOJOW WM
COJIEBBIM pAcCTBOPOM, 3aIOJIHSIOLIMM CKBaXXMHY, B IIPOLIECCE JOCTAaBKU €ro J0
uHTepBana nepdopannd HEOoOXOJUMO HCIOJIB30BaTh pa3AenuTeNbHblil Oydep. B
KayecTBe  OydepHOH  KUAKOCTH  HEOOXOIUMO  TPUMEHATH  OE3BOAHYIO

BOAOPACTBOPUMYIO THUIPOCKOIMMYHYIO JKHUAKOCTb, HAIIPUMCP, TJIMKOJHU, HCOHOII,
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HU3BIINE COUPTHI (3TWIOBBIM, W30MPONWIOBBIN, M300yTaHOBBIA) U TOMY MOAOOHBIE
[25].

C 2000 roma marepuan AKOP, ycnienmiHo npUMEHSAETCS Ha MECTOPOKICHUSIX
ITIAO "Cyprytredreras", "Pocuedts", "JIYKOUII", "CraBuedts-Mernonuedreras”.
OnBITHO-IPOMBIIUIEHHBIE ~ WCHOBITAHWA ~ IPOBOJWIMCH  Ha  3JI0JAapEBCKOM
MecTtopoxkaeHuu Ilepmckoro kpas. Ha ceromHsmHui AeHb 3TUM MATEPHAIIOM YXKE
BBINOJHEHO Oonee 750 ckBakuHo-omnepanuii. JlomomHuTenbHas A00bIYa B CpeIHEM
cocraiusier or 0,8 1o 3 ThIC. TOHH Ha CKBaxuHo-omnepanur. CpenHss
MPOJOJKUTEIBHOCTD 3 eKTa npeBbicuia 12 mecsues.

2.2.3 TexH010TUM HA OCHOBE BOJOPACTBOPMMBIX MOJIHIJICKTPOJIUTOB

OnHOMl W3 pPa3HOBHIHOCTEH CEJIEKTUBHOM W30JAIMM BOJOIPUTOKOB C
MOMOILBIO JIBYXKOMIIOHEHTHBIX CUCTEM SIBJISIETCS] MCIIOJIB30BaHNUE BOJIOPACTBOPUMBIX
TEPMOCTOMKMX  CHHTETHYECKHX  IIOJMAJIEKTPOJUTOB. BTOpBIM  KOMIIOHEHTOM
KOMITO3MILIMH (PEAareHTOM CIIMBATEIEM), MOXKET OBITh PACTBOP COJIEH MOJIMBAIIEHTHBIX
metamos Ca*? u Mg*?, MuHepanu30BaHHas BOJa, IPUBOISIIKE IIPU JOCTATOYHOM HX
KOHIIEHTPALMU K 00paTUMOM KOATyJISLIUHU 30J1€H - BBIJIEJIEHUIO BBICOKOMOJIEKYJISIPHOTO
BemectBa. [lupoko u3BecTeH MeTOA 3aKaykd B IUIACT NOJMaHWOHUTA ['uman
(TMapONM30BaHHOTO  MOJWakpuioHuTpuia) [13], oTHocdlmerocs K  4YUCITy
BBICAJIMBAIOIMXCS IPA KOHTAKTE € IUIACTOBOM BOAOM NOJMMEPOB, IPUMEHSFOLUICS C
KOHLIa BOCBMUJIECATHIX TOJ0OB ABaALATOr0 Beka. CeleKTUBHBINA XapaKTep 3aKyHOpPKH
BOJOHACBHIIIEHHBIX MOP MNPOAYKTHUBHOIO IUIACTAa MOJWAHWUOHWUTAMU OCHOBAH Ha MX
KOAryJisiLUY MO/ IeWCTBUEM MOHOB MOJMBAJICHTHBIX METAJIOB COJIEW IMJIACTOBBIX BOJ
U COXPAaHEHUHU KUAKOTO COCTOSHHMS B YIJIEBOAOPOAHOM cpene. ['mmaH Moxer
OPUMEHATHCA JUIsl OTKJIFOUEHUS OOBOJHMBIIMXCS WHTEPBAJIOB IUIACTa B KadyeCTBE
pabodero pacTBopa, a TaKKe B KaueCTBE TaMIIOHA)KHOTO Marepuaja IpH
BOCCTAHOBJICHUH F€PMETUYHOCTH 00CAHBIX KOJIOHH.

XapakTep oOpasyrouieics npu 3TOM 3JIACTUYHONW MAacChl 3aBUCUT OT MPUPOJIbI
Y KOHLIEHTpAlUHU MOJMMEPA, KOHLIEHTPAUUU U MPUPOJbI MOHOB MOJUAIEKTPOIIUTA,
IPOHUIIAEMOCTU MOPOJ, 00bEMa 3aKayKu peareHToB M Temneparypsl. [Ipumenenue

['vmana u ero ananoroB HambOoisiee 3P(HEKTUBHO HA MECTOPOKACHHUSIX C BBICOKOU
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CTENEHbI0 MHUHEpaJIM3allMi TUJIACTOBBIX BOJ, KOTJa, BO-MEPBBIX, HEOOXOJIUMOCTH
3aKayKW pearcHTa-CIIMBaTeNsl OTIANAET, U, BO-BTOPBIX, PABHOBECHUE CMEILAETCS B
CTOPOHY OcaJKooOpa3oBaHUs, a HE ero pactBopeHus. s uzonsuuu ['unanom B
YCIIOBUAX C1a0OMUHEPATM30BAHHBIX IJIACTOBBIX BOJI HCIIOJIB3YIOTCSA
reneoOpazoBarenu. Yarmie Bcero g 3TOW IEJH MPUMEHSIIOT PACTBOP XJIOPHUCTOTO
KaJIbI[USI, HO MOTYT MCIOJb30BaThCA U JIPYTHE PEarceHThl, HAPUMEP: a30THOKUCIBII
CBUHEII, XJIOPUCTOE Keyie30 U Ap. Mcnonap3oBaHue 3TUX J00ABOK MOXET MOBBICUTH
s PexTUBHOCT TPUMEHEeHUs [ MnaHa, yIydIuTh ero CTpyKTypUpOBaHHE.

OCHOBHBIMM  MPEUMYIIECTBAMH  JAHHOW  KOMIIO3ULIUM  SIBJISIIOTCS:
peryiaupyeMoe BpeMsi rejaeoOpa3oBaHUs; TUAPOJUHAMUYECKAS H30MPATEIHbHOCTD
BO3JICMICTBHUS; PEAreHT HE TOKCUYEH, HE HAPYIIAET SKOJIOTHIO0 OKPYKAIOLIEH Cpeabl U
TOBapHbIC KayecTBa HEPTH, MPUMEHUM TpH oOBeaeHWH mpoxykuuu a0 100%.
HenmocTtaTkoM yKa3aHHOTO COCTaBa SBISIOTCA €ro HHU3Kas BOJOU30JIHMPYIOIIAs
CIIOCOOHOCTh B HEOJHOPOJIHBIX IO MPOHMUIIAEMOCTH IIJIaCTaX W HU3Kas ajre3us
oOpasyromierocsi ocajka K mopojam IUiacta. ITo OOBSACHSETCS TeM, uTo [ uBMaH
MTHOBEHHO KOaryJIMpyeT B BBICOKOMHHEpaIN30BaHHOU Boje. Henocrarkamu ['nnana
TaKKe SBJISIIOTCS BBICOKAsh CTOMMOCTb, TMOBBINICHHAs MCXojHas Ba3kocTh (300-350
mlla*c) u BBIHOC U3 TJ1aCTa B MPOIECCe OCBOCHUS M MPU IKCILTyaTaIl[il CKBa>KUHBI.

Brenpenue u  ONBITHO-IPOMBIIUICHHBIE HUCHBITAHUS TEXHOJIOTHMH ObLIN
MPOBENCHBI HAa  MecTOpoxaeHusax: baemuHcke, Pomamkuncke. Cpennsis
MPOJIOJDKUTEIHLHOCTH 3 dekTa coctaBuia 10 20 MecsIeB.

[To Qusnko-XxMMUYECKMM OCHOBaM BO3JCUCTBUA Oim3ka kK Iuman wu
resieoOpasyromias kommno3uiusi noaukatuonuta BIIK-402 B codyeTaHuu C KUJIKUM

CTEKJIOM. YKa3aHHBIC IMOJIUMCPBI B OTIINYHUC OT ITAA XApaKTCPHU3YIOTCA MOBBIIIICHHOU

TepMocToiikocThio 110 120-160 OC. IlepcreKTHBHBIM HampaBlI€HUEM COCTABOB
SIBIIICTCS IPUMEHEHHUE BOJOPACTBOPUMBIX MOJIMAJICKTPOIUTOB KaTHOHHOTO THMa [13],
npexzae Bcero nonuauMmetTwanaumnammonuiixiopuga  (BIIK-402) wu  ero
MOAU(PUIIMPOBAHHBIX ~ MPOU3BOAHBIX, CIOCOOHBIX K Tele00pa3oBaHUIO  TMpHU

B3aWMO/JICHCTBHH B OTIPEICIICHHBIX YCIOBUSIX CO CHIMBATEISIMU (PUCYHOK 12).
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Pucynoxk 12 — CtpykrypHas popmyna BITK-402

BonopactBopuMbIE TIOJMKATHOHUTHI OTJIMYAKOTCA BBICOKOM TEPMHUYECKOU,
XUMHUUYECKON U MUKPOOHOJIOTUYECKON CTAOMIIBHOCTHIO, & TPOCTPAHCTBEHHO CIIUTHIE
CWJIMKATOM HaTpusl MOJUMEpPHBIE KOMIUIEKCHI Ha MX OCHOBE OOJaJarOT BBHICOKUM
skpanupyromum 3hdexrom. BIIK-402 sBrusercs r3pPpekTuBHBIM (PIOKYISHTOM, B TO
Ke BpeMsi oOnagaeT mo cpaBHeHHI0 ¢ ITAA Oonee HUBKMMH aJICOPOITMOHHBIMU
CBOMCTBaMHU, YTO TIO3BOJISIET PEKOMEHAOBaTh €ro KaK KOMIIOHEHT MOJIUMEp-
JTUCTIEPCHBIX CUCTEM, NMPUMEHSEMBIX ISl BO3ICHCTBUA Ha 0o0Jiee OTHAJICHHBIE OT
HarHeTaTeJbHbIX CKBAKUH YYaCTKU NMPOAYKTUBHOTO IJ1ACTa.

Texnomoruss  BHeapeHa Ha  KueHrornckomMm U AMaHTreIbJIUHCKOM
MECTOPOXKICHUHU.

2.2.4 TexHO0JIOTMH HA OCHOBE TEPMOreeo0pa3youxX KOMIO3UIIM i

K nmanHomy kiaccy MOXHO OTHECTHM COCTaBbl, OTBEPXKIACHUE WIHU
MOJINMEPHU3AITIS KOTOPHIX MPOTEKAET B IUIACTE 3a cUeT TeMrepaTypbl. OHU CITIOCOOHBI
n30uparesnbHO (UIBTPOBATHCS B OOBOJAHEHHBIE HMHTEPBAJIbl BBICOKOMPOHUIIAEMbBIX
IJIACTOB, TMPOMBITBIE BOJOM  y4YacTKH, CO37aBasi HCKYCCTBEHHBIE JKpaHBI,
NPOTHBOCTOSIINE JBUKCHUIO 3aKaunMBaeMbix BoJ (pucyHok 13). Tepmorenesbie
KOMIIO3UIIUA MOTYT OBITh 3aKa4yaHbl U B JOOBIBAIOIINE CKBAXKUHBI JJIsi 00pa30oBaHUS
OapbepoB HA TyTH QUIBTPAIIMHA BOJIBI M OTPAHUYCHHUSI TOOBIYU TTOMYTHON BOABI. ['enn
o0pa3yroTcs U3 30J1€H MPU UX KOAryJSIIIUU B PE3YJIbTATEe MOJICKYJISIPHOTO CLETICHUS
4yacTull JucrepcHor ¢asbl. Pannychl co3iaBaeMbIX 3KpaHOB U 0ApbEepOB 3aBUCST OT
YACIBHBIX 00hEMOB 3aKaYMBAEMbIX BOJHBIX PACTBOPOB Teieo0pa3yIomuX peareHTOB
Ha €IWHUIY TOJIIMHBI TUIACTa, a TaKXKe TEXHOJOTMU MX HarHeTaHus. OO0BEMBbI
PAcTBOPOB M TEXHOJIOTHUHU UX 3aKaUKH HEOOXOAMMO BHIOMPATh HA OCHOBE TIIATEIHLHOTO
M3YUYCHHs XapakTepa HEOJAHOPOAHOCTH IUIACTOB, UX THUAPOJUHAMHYECKOW CBSA3U H

CTCIICHHU IIPOMBIBKH OTIACJIBHBIX ITPOCJIOCB, U T.HO. B Poccuu u 3a pY6€}KOM YKC
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MPUMEHSUTUCh WJIM HAaXOMATCS Ha CTaIUU TPOMBIIIUICHHBIX HCIBITAHUA MHOXKECTBO
TEXHOJIOTHIA yBEIMUYEHUS HEPTEOTAAuu TUIACTOB, OCHOBAHHBIX HAa WCIIOIH30BAHUH
reneo0pa3yroImx cocTaBoB. [lepBbie pe3yabTaThl 3TUX YKCIIEPUMEHTOB IMOKa3bIBAIOT
MEPCIEKTUBHOCTh MPUMEHEHUSI TeNeoOpa3yloImmux CUCTEM Ha TMO3MHEH CTaJauu
pa3paboTKu HePTSIHBIX MECTOPOKACHHH C LIETBIO YIYUIIEHUS BHIPAOOTKH OCTATOYHBIX

3armacoB HePTH.
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Pucynok 13 — CxeMa, WITIOCTpUPYIOIAs MEXaHU3M JICUCTBUS refeo0pa3yromiero

cocTaBa
B Poccun Ha OCHOBE HEOPraHWYECKUX U IMOJIUMEPHBIX TEPMOTEIUPYIOMINUX
cucteM ObUTH pa3paboranHbl coctaBel [anka, Mertka, Pomka, PB-3I1-1 [28].
ManoBs3kue NMpu HU3KUX TeMIIepaTypax pacTBOPHI B YCIOBUSX BBICOKUX IJIACTOBBIX
TeMIepaTyp MpeBpalaoTcs B rejid. BA3KOCTh UCXOMHBIX PACTBOPOB COMOCTaBUMA C
BS3KOCTHIO, 3aKauMBA€MOW WM IIJJACTOBOM BOMABI, TpeOyemas [JIsi WHUIMALUU
renieoOpazoBanusi temriepatypa coctapisier /0 - 120°C. ®dusuka HMCMIOIH30BAHUS
TEPMOTPOIHBIX peareHTOB B TexHosorusx BIIIl anamornuna TakoBOMl B CHIMTBIX
MOJIMMEPHBIX CUCTEMAax: 3alOJHEHUE BBICOKOIMPOHUIAEMbIX 30H U YYacTKOB
NEePBOHAYAILHO MAJIOBSI3KMM PAaCTBOPOM M UX 3aKYNOpPKa 00pa3yoIIUMCs TeIeM.
OuiabTpallMOHHBIE HCCJEAOBaHUS I[OKa3ald, 4TO 3aKkauka cocraBa [ayka
(xJTopu ATFOMHUHUS ¥ KapOaMu/I) CHIDKACT MOIBUKHOCTD BOJIBI B 4 - 100 pa3, nmpudem
CTENEHb CHUXEHUSI MPOHUIIAEMOCTU KEpHA YBEJIIMUYMBAETCS C POCTOM €ro 0a3oBOi

INPOHHULOACMOCTH W  BOAOHACBLIMICHHOCTH, 4YTO CHOCO6CTByeT CCIICKTHBHOCTH
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SKpaHUPOBAHUS 0O0BOJHEHHBIX MporiacTkoB [29]. lobasnenue ITAB x kommno3ummu
["anka mo3BoJseT MIACTU(GUIIMPOBATH OOPA3yIOLIUICS Teilb, YIy4IllaTh €ro CIETUICHHE
C MOpPOJOM KoJuIeKTOpa M 00pa3oBbIBATH NEHY C Tra3000pa3HbIMU MPOTYyKTaMU
ruaposinza kapbamuia. BBenenne B JaHHBIN pacTBOP MOJIMMEPOB U J00ABOK (coiien
XJIOPUCTOBOJOPOJHOM, a30THOM KHCIOT) TO3BOJET B IIMPOKOM HHTEPBAje
PEryJIMpoBaTh KPUTUUYECKYIO TEMIIEPATYPY €ro TeIMPOBaHMUS.

[IpopomxuTensHOCTh 3PdekTa 00pabOTKH COCTABISET B CpEeIHEM 9 MECSIIEB.
ONBITHO-NIPOMBINIJICHHBIE ~ WCHBITAHUS ~ OBUIM  TPOBEJAEHBI HAa Y CHHCKOM
MecTopokaeHuu. [1o XxapakTepucTukaM BBITECHEHHUSI Ha OCHOBAHUU IMPOMBICIOBBIX
TaHHBIX M0 40 MOOBIBAIOIIMM CKBaXKMHAM ONBITHOTO Y4YacTKa MPOW3BEICHAa OICHKA
JIOTIOJTHUTEJILHO TOOBITOM 3a mosiroaa Hedtu - 10316 T.

2.2.5 TexHoJI0rMd HA OCHOBE CHJIMKATOB HIEJOYHBIX METAJIOB

[II1poko UCTONB3YIOTCS B KAUE€CTBE BOJOU30IUPYIOIIUX PEArCHTOB CUIIUKATHI
mesounbix MetayioB (Na, K u ap.), B 4aCTHOCTH, COJIM aJIFOMHUHUS, aTFOMOCHINKATHI
U CWIMKAT HATpus, B Pa3IMYHBIX pabOTax YIOMUHAEMBIN, KakK >XUIKOE CTEKJIO,
Boinmyckaembiii mo 'OCT 13078-81 (pucynok 14).
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Pucynox 14 — CtpykrypHas popmyiia CUIMKaTa HaTPUs
Cnenyer BBIACIUTH JIBE MOJATPYIMIBl TEXHUYECKUX PEHICHUNH TPUMEHEHUS
XKUJIKoro crekia. K mepBoil OTHOCSTCA METO/bl, OCHOBaHHbIE Ha OOpa3OBaHUU
HEPACTBOPUMBIX OCAJIKOB, HAMpPUMEpP, MPHU B3aUMOJEHCTBUU >KHJKOTO CTEKIa C
pacTBOpaMU HEOPTaHWYECKUX COJIEH JBYX- M TPEXBAJICHTHBIX METAJJIOB, BO BTOPYIO
CJIelyeT OTHECTH KOMIIO3UllUM, oOpasyromue Teld. B poiu WHUIIMATOPOB
resieo0pa3oBaHUsi MOTYT BBICTYyNaTh COCIMHEHUS PA3IMYHON TPHUPOABI: KUCIOTHI,

COJTM HJTH 3(UPBI OPraHUICCKUX KUCIIOT, HCOPTaHWICCKUE COSAMHECHHS (PUCYHOK 15).
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Pucynox 15 — 3aBucHUMOCTh BpeMEHH reieo0pa3oBaHus CUITUKATHOTO TSl OT
COAEP>KAHUS CEPHOU KUCIIOTHI

Takum oOpa3zoM, (hu3rKa nporecca CHKEHUS POBOIUMOCTH BOJIOITPOMBITBIX
KaHAJIOB MpH MNPUMEHEHUHM CWJIMKATOB MOXKET OBITh JABOSIKOM: 3aKynopkKa WU
CYILIECTBEHHOE CHIKEHHE MPOHUIIAEMOCTH 00pa3yIOIIMMCS HEPACTBOPUMBIM OCAJIKOM
(aHamor ocaaKoOOpa3yIIIMX TEXHOJIOTHH) WX 3alojHEHHWE TepPBOHAYAIBHO
MaJIOBSI3KUM PAacTBOPOM U 3aKymopka oOpasyromumcsi resneM (aHajor CIIUTHIX
MOJINMEPHBIX CUCTEM).

OcraBasicb UHEPTHBIM K HE(PTH, KUJKOE CTEKIIO XOPOIIIO PACTBOPSIETCA B BOJIE,
€ro0 pacTBOPbl HMMEIT HU3KYI BA3KOCTb, KOTOpas pEryJHpyercs B IIHPOKOM
JMana3oHe HW3MEHEHUEM KOHLIEHTpAlMW peareHra, MXHUIKOe CTEKJIO0 o0pa3yeT
YCTOMUYMBBIE TeH, CTabWibHbIE B BbicokoTemmeparypHbix (10 200 °C) miactax c
MOHMKEHHOW MPOHUIIAEMOCTBIO. B 3THX yCIOBHUSX MHOTHE TIOJMMEPHBIE U
KPEMHUUOPTaHWYECKHe COCTaBbl Manod(ddextuBHbl. [lOBBIIIEHNE MPOYHOCTHOM
XapaKTePUCTHUKHU TeJisl OCYIIECTBISIOT MyTEM BBOJA HAMOJHUTENEH: TIIMHOMOPOIIKA,
JPEBECHON MYKHU.

CoctaBpl Ha OCHOBE JKHUJIKOTO CTEKJIa MMEIOT P CYIIECTBEHHBIX
HEJIOCTAaTKOB: KHUJIKOE€ CTEKJIO JIOCTaTOYHO JOpPOro, YacTO MaJjlOAOCTYIIHO, TAaKkKe
cocTaBaM xapakTepHa Hu3Kas 3(()EKTUBHOCTh M3-3a CJIOKHOCTH PETYJIUPOBAHUS
CKOPOCTH Teeo0pa3oBaHus, HU3Kasg CTPYKTypHas YCTOWYHBOCTH, OOJBIIMHCTBO
resieoopa3yronX COCTABOB HA OCHOBE JKUJIKOTO CTEKJIa YYBCTBUTENIBHBI K COJISIM, YTO

3aTPyAHACT MX IMPHUMCHCHUC HAa MCCTOPOKIACHHAX C MUHCPAJIM30BAHHBIMU BO/IaMH.
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Bpems remeo6pa3oBaHus ¥ IIIOTHOCTH el PETYIUPYETCs KOHIIEHTpalueil pacTBopa,
temneparypoi u pH cpensl.

B 1949-1954 romax ombiTHBIE PabOTHI C MPUMEHEHHEM CHIIMKATHBIX Telleh
ObLIM MpoBeAeHbl Ha TyHMa3sMHCKOM MECTOpOXAeHHH. Hampumep, mpoMbICIOBBIE
pabotsl nmpoBoauianch B Mae 2009 roma Ha Pomamkuackom mectopoxaeanu HI'JY
«A3HaKaeBCKHEPTHY.

2.3 Br16op 0230B0M TEXHOJIOTHH MOTOKOOTKJIOHEHHS

B Ttabmumne 2 (Ilpwioxenue A) mnpHBEIEHBI TI'€OJIOro-(PU3MUECKUe
XapaKTePUCTUKU TPOJAYKTUBHOIO IUIACTa M TPAaHUYHBIE TapaMeTpbl MPUMEHEHHS
0a30BBIX MOTOKOOTKJIOHSIOMMX TexHonorui. Kak BuaHO U3 TaOmuIel, s
MPOAYKTUBHOTO Tuiacta 3anagHo-KaThUIbrHHCKOTO  MECTOpPOXKICHUS  0a30BbIC
TEXHOJIOTUM Ha OCHOBE BOJIOPACTBOPUMBIX IMOJUKATHOHOB, CHUJIMKATOB IIEIOYHBIX
METAJJIOB,  TEPMOreseo0pa3yloIMX  pPEeareHTOB  MOXHO  PEKOMEHJIOBaTh K
MPUMEHEHUIO.

JInsi TEXHOJIOTMII Ha OCHOBE TEPMOTIeieo0pa3yIIIMX PEareHTOB BBICOKAs
TeMIlepaTypa IIJJaCTOB  SIBIISIETCA  HEOOXOoauMbIM  (hakTopoM  0Opa3oBaHUS
HKOJIOTHYECKH 0€30MacHOro refisi TUAPOKCUIa antoMuHuda. Peonornyeckue cBoicTBa
reyisi U HOJIBUKHOCTh €r0 B MOPUCTON CPEJIE PEeryIupYIOTCS CTENEHBIO pa30aBiIeHUs
3aKa4MBaeMoOro pabouero pactBopa. l[IpuMeHeHHMe Takux METOJOB KaK 3aKayka
MOJIMMEPOB aKpUJIaMHJ1a, PACTBOPUMBIX MOJHMAHUOHUTOB M TEXHOJOTHU HA OCHOBE
COCIMHEHUN KPEMHHUSI HEBO3MOXKHO MO JABYM MPUUYMHAM: TpeOyeTcsi 0ojiee BbICOKAs
MIPOHUIIAEMOCTD KOJJIEKTOPA U IJIACTOBAs TeMIeparypa He noikHa npesbimaTh 80 °C.

Bo3MoxkHO TmNpuUMeHEHHE TEXHOJOTMi Ha OCHOBE BOJOPACTBOPUMBIX
nonmukatnonuToB BIIK-402 w TexHOMOrMii Ha OCHOBE TEPMOreaeo0pa3yomux
pearentoB ['amka, Mertka, PB-3I1-1, cuiMkaToB IIENOYHBIX METAIOB (JKUIKOE
CTEeKII0). DU3UKO-XUMHUYECKass CYITHOCTh TPUMEHCHHMS KOMIIO3UIIMH Ha OCHOBE
BOJOPAcTBOpPUMOro TepmocToiikoro nojgukaruonuta BIIK-402 3aknrouyaercss B TOoM,
YTO TMpU B3aUMOJEHCTBUM B IUIACTOBBIX YCIOBUSIX TMOJHMMEpa C peareHTOM-
cimBaTesnieM (OEHTOHHT, KHUAKOE CTEKJIO) 00pa3yeTcsi TEpPMOCTOMKUIN Teeo0pa3Hblii

0CaJoOK, YCTOI‘/JI‘{I/IBBII‘/'I K pa3MbIBY H CIIOCOOHBIM  CEJICKTMBHO  ITOBBIIIATH
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(UIBTPALIMOHHOE CONPOTUBIEHUE B BBICOKONPOHUIIAEMOM YaCcTH IUIACTa, YTO
NPUBOJUT K TMOJKIIOUEHHUIO K paboTe 3aCTOMHBIX M CIA0O0JpEHUPYEMBbIX 30H U
nporutactkoB [15].

Ou3uko-XMMUYecKasi CyIIHOCTh IMpolecca CO3JaHusi OapbepoB IS
buIbTpay BOABI B MPOAYKTHBHOM IIJIACTE C MOMOIIIBIO KoMTo3uiuu [ anka (pacTBop
XJIOpUAAa QIIOMUHUS W KapOaMuJa) 3aKiIYaeTcss B TOM, 4YTO IIOCIE 3aKayKH
reyieo0pasyroiei CUCTEMBI B IUTACT MO/ BO3IEHCTBUEM TEMITEPATYPhI IPOyKTUBHOTO
miacta (90 °C) nmpoucxoAuT XUMHUUYECKOE MPEBpaIeHUEe KOMIIOHEHTOB CHUCTEMBI C
oOpa3oBaHueM rens ruapara okucu amomunus. [Ipu temnepatype Boime 70 °C onun
U3 KOMIIOHEHTOB CUCTEeMbI (KapOaMuJ) THAPOJIU3YETCS C 00pa30BaHUEM aMMHUaKa U
JBYOKHCH yTJIEpOJa, 4YTO MOCTeNeHHO mnoBbimaer pH pactBopa. Beiaensrommiics
aMMuak oOpasyeT menounyr Oydepuyto cucremy (pH = 9,0-10,5). IIpu stom u3
XJIOpH/Ia aJTIOMUHMS 00pa3yeTcs refib THAPOKCUIA AITFOMUHUS.

OOpazyromecss B IUlacTe TeNIM  CIEPKUBAIOT TMPOPHIB  BOABI U3
HArHeTaTeJIbHbIX B JOOBIBAIOIIME CKBA)XMHBI, B PE3yJIbTaTe€ YEro MNPOUCXOAUT
nepepacrnpezenenie  (UIbTPAlMOHHBIX  [MOTOKOB,  BbIpaBHUBAHHME  MPOQUII
MIPUEMHUCTOCTH HAarHETATEIbHBIX CKBAKMH, YBEJIMUCHUE 0XBATa IIACTa BO3ACHCTBUEM.
JIOTIOTHUTENBHBIM TOJOKUTEIBHBIM 3PHEKTOM SBISETCS TO, YTO OOpa3yIOIIUMAC
JUOKCHJl yTJepoAa TOBBIMIAET MOJBWKHOCTh He()TH B MOPHUCTOM  cpere.
Peosiornueckue cBOMCTBA refs U MOABUKHOCTD €r0 B IIOPUCTOU CPEAE PETYIUPYIOTCS
CTENEeHbI0 pa30aBiieHUs 3aKauyumBaemoro pabouero pactBopa. IIpucyrctBue ITAB B
pacTBOpe YCHUJIMBAeT CMauMBaHHWE TMOPOABI HE(QTAHOTO IUIacTa, YJIydllaeTr
MIPOHUKAIOIIYI0 U HEPTEBBITECHSIOIIYIO CIOCOOHOCTh pacTBopa. Kpome Toro, IIAB
OKa3bIBaeT IJacTU(UUMpYIOLIEe ICHCTBUE Ha Trelb W MOXET JaBaTh IEHY C
YIJIEKUCIBIM Ta30M W aMMHAKOM, BBIICIIIOIIMMUCA B IpOLEcce THIPOJIU3a
kapObamuga. BpiOOp yKa3aHHOW KOMIIO3UIIMKM OOOCHOBBIBAETCS €€ BBICOKOU
BOJOM3ONUpPYIOMIEH  3(P(HEKTUBHOCTBIO, KOTOPYKO MOXHO  pETyJIHpOBaTh B
3aBUCUMOCTH  OT KOHILIEHTpalMW 3aKa4WBAEMOr0  pacTBOpPa, TEPMHUYECKOU
CTaOMJIBHOCTBIO OOpa3yIOIIerocsi Tefis, a TaKXe COOTBETCTBHEM JIPYTHUX TI€0JI0ro-

IMPOMBICJIOBBIX XapPAKTCPUCTHUK IIJIACTOB KPUTCPUSAM ITPUMCHUMOCTHU TCXHOJIOTUU.
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HeobxoaumMo OTMETUTh, UYTO JJisi TEXHOJOTHHA HAa OCHOBE BOJIOPACTBOPUMOTO
nonukatuonuta BIIK-402 orpannuuBaromumM (HakTopoM MPUMEHEHUS B HACTOSIIIEE
BpeMsi SIBIISIETCS BBICOKAsh CTOMMOCTh peareHTa. OrpaHuuuBaromuM (HakTopoM
NPUMEHEHHs TEXHOJOTMH Ha OCHOBE TepMOreneo0pasyromux peareHToB [anka,
MerTtka gBI€TCS HEKOHTPOJIHMPYEMBIN mporiecc reneoOpazoBanus. [1o 3Tol mpuunHe
HEBO3MOYKHO aJJpECHOE pa3MEIlCHHE T'elisl B YAAJICHHON YaCTH MPOAYKTHUBHOIO IJ1acTa.
OmnbIT mpoBeAeHUs 00pPabOTOK CBHUIETENBCTBYET, YTO MPOIECC Treieodpa3oBaHus
HAaYMHAETCs cpa3y Mocle 3aKaykd KOMIIO3MIIMM B TNpHU3a0O0WHYI0 30HY IJIacTa,
MPOUCXOJNUT 3aKYNOpKa TrejaeBOd MpoOKOW KaK BBICOKONPOHULAEMBIX, TakK M
HU3KOIPOHUIIAEMBIX HHTEPBAJIOB KOJUIEKTOpA, (PAKTUUYECKH CKBa)KMHa IEpECcTaeT
npuauMathk Boay [15]. IlpumeHeHue >KMIKOTO CTEKJa OTPaHUYHMBACTCS BBICOKOM
CTOMMOCTBIO U MaJIOJAOCTYNHOCTBIO. AJbTepHATHBOW 0a30BbIX peareHToB ['aika,
MeTtka 11 IpUMEHEHHUS HA MECTOPOKICHUH MOXET SIBJISATHCS TEPMOTPOIHBIN COCTaB
PB-3I1-1, koTOpBIif HE UMEET NOJOOHBIX OrPAHUYMUBAIOLIUX (PAKTOPOB U UMEET OoJiee
yI00HYI0 XXUAKYI0 (opMy.

BBugy  pa3sHoOOpasusi  COCTaBOB  KOMIIO3UIIMMA,  HCHOJB3YEMBIX B
MOTOKOOTKJIOHSIFOIUX TEXHOJIOTUSIX B TMEPBYIO OYEpPENb BBIJACIECHBI TE€, KOTOPHIE
OPUMEHSJIUCh M TOKa3aid CBOIO 3((EKTUBHOCTh HAa MECTOPOXKACHUAX 3aragHon
Cubupu UM Ha MECTOPOXKIEHUAX C XapaKTEPUCTHKAMU KOJUIEKTOPOB OJIU3KUMHU K

KoJuiekTopy miacta FO1 3anagHo-KaTbuibIrMHCKOTO MECTOPOKICHUS.
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2.4 Ananu3 TepMoTponHOro cocrapa PB-311-1 u onbiTa ero npuMeHeHus
Nudopmarnus ganHoro paszaena (ctp. 46 — 51) ynaneHa, Tak Kak OTHOCUTCS K

KaTerOpur KOMMEPYECKON TANHBL.
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2.5 OOopynoBaHue HeoOX0aMMOe /IJsi NMPOBeJEHUS] 3aKAYKH TIeJieBbIX
COCTABOB

JUiss  OCyHIECTBJIICEHHMSI  MEPOIPHUSATUS IO  BBIPABHUBAHUIO  Tpoduiis
IPUEMUCTOCTH HCMOJIBb3YEeTCsl CTaHAapTHOE O00O0pyJIoBaHHE, NpUMEHsEMOe IJis
00paboTku npu3zadoitHoi 30HbI miacta ([13C) U KanuTaIbHOM PEMOHTE CKBa)KHHBI
(KPO).

Jis  peanu3aldd TEXHOJOTHMH HEOOXOAWMBI CIEAYIOIME TEXHUYECKUE
CpeJICTBA:

e  1[IeMeHTHUpPOBOYHBIN arperaT [{A-320;

e  apromucTepHbl HepTenpombicaoBsie (ALLH).

Arperar nemMeHTupoBouHbIi I[lA-320M mnpenHazHayeH [Ji1 HarHETaHUS
Pa3TUYHBIX KUIKAX Cpel TIPH IIEMEHTUPOBAHUHU CKBAXXUH, & TAKKE TP MIPOBEIACHUH
JIPYTUX TPOMBIBOYHO-TIPOJABOYHBIX pa0OT B HE(PTSHBIX M Ta30BBIX CKBAKHWHAX.
O6opynoBaHue arperara mo3BOJISIET MPUTOTOBIIATH LIEMEHTHBIE U IPYTHUE PACTBOPHI
HEMOCPEJICTBEHHO Y YCThs CKBOKMHbBI U 3aKaUMBaTh UX IO JABJICHUEM B CKBAXKHUHY.
Hannuawne y arperata mojgHOTro KOMIUIEKTa 000pY10BaHUS IS TPUTOTOBJICHHUS, ITOa49e
K CKBOKHMHE U 3aKa4yKe >KMJIKOCTH MO3BOJISIET MCIIOIB30BaTh €r0 Ha HEOOYCTPOCHHBIX
npombiciax [32].

Arperat [[A-320M mnpousBoauTcsi Ha maccu aBTomobmien Ypan-4320,

Kamasz 43118-50, KpA3-65053. O6muit Bu arperara nokasaH Ha pucyHke 23.
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Pucynoxk 23 — LlementupoBounslii arperar [{A-320M
1 - maccu aBTOMOOMIIA; 2 - KOPOOKa 0TOOpA MOITHOCTH; 3 — HACOC
Bogononarouuii [{HC38; 4 - neurarens 'A3-51A; 5 - AByXUMIMHAPOBBIN
LEMEHTHUPOBOYHBII nopuHeBbIil Hacoc 9T; 6 - manudonba arperata; 7 - 3alIUTHBINA
KOXyX Hacoca; 8 - MepHbIii 0ak; 9 - moHHbIe kiaananbl; 10 - ruOkuii MeTaTMIeCKui
nutaHr; 11 - miardgopma arperara; 12 - nementomemanku; 13 - kapaanHbii Bai; 14 -
HIapHUpHBIE KoJIeHa; 15 - dhapa u anekTpooOopynoBanue; 16 - BeIxjonHas Tpyoa.
Ha pame miaccu ycTaHOBJIEHBI JBE€ paMbl, HA KOTOPBIX CMOHTHPOBAHO
cienytoliee o00py0BaHUE arperara:

®  I[EMCHTHPOBOYHBINH Hacoc (5);

e  0JOK BOJOIOAAIOIINI, COCTOSIIMI M3 Bogomozaromiero Hacoca (3) u
CHJIOBOM ycTaHOBKHM ¢ asurareiem 3M3-511 (I'A3-53) (4);

e  MepHbIi 0ak (8);

e  TpyOBI U IIApHUPHBIE KOJIeHa 14 pa30opHOro TpyOONpoOBO/IA;

e  3amuTHBINA KOXyX (7) Hacoca 9T;

e  BeixyionHas TpyOa (16) nBurartesss aBTOMOOWIIS, BbIBEICHHAs BBEPX M
CHaOKEHHAsI HCKPOTACUTEJIEM M KOXKYXOM JIJISl 3alTUThI 00CITYKUBAIOIIIETO IepCoHaa
OT OKOTOB.

[IpyBOox 1EMEHTHUPOBOYHOTO HAcoca OCYILIECTBISECTCS OT JABUTaTes

aBTOMOOWJISI uepe3 KOpPOOKY JOMOJIHUTEIBLHOTO OTOOpa MOIIHOCTH M PeayKTopa.
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PenykTtop coenuHeH ¢ KOpOoOKOIl JOMOJHUTEIHHOTO OTOOpa MOIIHOCTH KapAaHHBIM
BaJIOM 13, a HacoC B CBOIO OYEPE/Ib COCAMHEH KapJaHHBIM BaJIOM C PEIYKTOPOM.

Arperatr cHaOXeH CJICAYIOIIMM  JOMOJHUTEIbHBIM  O0OpPYJIOBAaHUEM:
YEeTHIPEX IIOMMOBBIM BcachiBaronuM Iianrom (10) s 3a0opa 1EMEHTHPOBOYHBIM
HAacoCOM IIEMEHTHOT'0 PacTBOpa M3 IIEMEHTHOTO 0ayka WIJIM KMCJIOTHOTO pacTBOpa Ha
MpULIETIC; IBYMs JIBYXIOMMOBBIMU IIJTAHTAMH, OJWMH U KOTOPBIX MOHTHUPYETCS IJIsI
MO/TaYM KHUIAKOCTH OT BOJSHOTO HAcOCa B IEMEHTOCMECUTENh, @ BTOPOH - /1t Habopa
BOJIbI B MEpHBIM 0ak; 0aykoM C CHUTOM ISl MpuUeMa IIEMEHTHOrO pacTBopa U3
IIEMEHTOCMECHUTEIS.

Hacoc nemMeHTHpOBOYHBIN JBYXHOpIIHEBON Hacoc 9T, ropuzoHTalbHbBIN
JIBYXCTOPOHHETO JEUCTBUSI CO BCTPOCHHBIM UEPBSYHBIM PEYKTOPOM MOBBIIIEHHOU
Harpy304Hoi ciocoOHocTu. [IpemHasHadeH i mMoJauu KUJKUX CPeJl B CKBAKUHY.
[IpuBO Hacoca OCYIIECTBIISICTCS OT OCHOBHOT'O JBHUTATENIsl arperara depe3 KOpoOKy
oTOOpa MOIIHOCTH, KapJaHHbIN Ball U PEAYKTOP.

B kadecTBe BOZOMOJAIOMIEr0 HAcOCa MNPUMEHEH MHOTOCTYIEHYATHIN
HEHTPOOCKHBIN cekimoHHbI Hacoc [IHC 38-154, npeaHasHadyeHHBIN IS TTOJA4H
BOJbI B IIEMEHTOCMECUTENIb TMPH 3aTBOPEHUU I1IEMEHTHOTO pacTBOpa WU
MPUTOTOBIICHUS KHUCJIIOTHOTO pacTBopa. Hacoc o06opymoBaH CHCTEMOW HpPOIyBKH
BBIXJIOMHBIMM Ta3aMu JBUTaTeNs Ui yAaJ€HUsS JKUIAKOCTM M3 Hacoca I0oCHe
OKOHYaHUs padOThI MPU MUHYCOBBIX TEMIIEPATYpax U MPOrpeBa Hacoca.

B kauecTBe CHIIOBOM YCTaHOBKM OJI0Ka BOJIOIOJAIOIIEIO HAcOCa MPUMEHEH
nsurartens 3M3-511. J[Burarens npeaHazHadeH s TPUBO/Ia BOJIOIIOJAOIIEr0 Hacoca
Y YCTAHOBJICH Ha 001Iel paMe ¢ HacocoM. BMecTte ¢ nBurareneM CMOHTUPOBAHBI Bal
MIPOMEXKYTOUHBIH C Pa3beIUHUTEIHLHON My(TOH, phluar BBIKIIOYCHHUS CICTUICHHS,
BOJISSHOM M MACISIHBIM paauaTopbl. J[Burarenb ¢ o0OpyIoBaHHMEM 3allUIIEH OT
aTMOC(HEPHBIX 0CAJIKOB METAINTMYSCKUM KAllOTOM CO ChbEMHBIMH OOKOBHHAMM.

Jlnst oGecnieuenust pabOThI HaCOCAa BO BCEM JIMAna30oHe AaBJICHUN W MoAad OH
YKOMILUIEKTOBaH CMEHHBIMHU BTYJIKaMH U MOPIIHIMU TpeX TunopasmepoB. Hanmopnas
JIMHUST HAcOoCa BBICOKOTO JIABJICHHUS O0OpYJ0BaHA MPEIOXPAHUTEIBLHBIM KiIallaHOM.

Jlnst coeuHenrs HaOPHOM JIMHUKM C YCThEM CKBa)KMHBI MPEAYCMOTPEH pa3z0OpHBIi
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BCIIOMOTaTEJIbHbII TPyOONPOBOJ BBICOKOTO JAaBJIEHHUS C IIAPHUPHBIMU KOJIEHAMHM.
HanopHslii KoekTop Hacoca BBICOKOIO JIaBJIEHUs] 000OpYy/I0BaH JIMHUEH, CIyKalien
JUIS TIPOBEPKHU pabOThl Hacoca 10 Havajla Onepaluy U cOpoca AaBJIEHUsI B HAIIOPHOM
auHUYM nocie onepanu. [IpegycMoTper cOpoc )KUIKOCTH B MEPHBIN Oak.

TexHuka 6€30MacHOCTH:

®  BO BpeMs IPOM3BOJICTBA arperat 00CIy>KUBAETCS IBYMs CIIEIUATUCTaAMMU:
MaUIMHUCT U OIIEepaTop;

e  [iepe] BKIIOYEHHEM HACOCa NOJAETCS 3ByKOBOM CUTHAJI M HAYMHAETCS
paboTa ¢ Hu3LIeH nepegayu;

e  [epe] HayajgoM padoT Bce MaHU(DOIbAbl U BBIKUIHBIE JTUHUHU JIOJKHBI
OBITH ONPECCOBAHBI HA MOJYTOPOKPATHOE JaBJICHUE;

e BOKpPYr arperara M MaHU(OJIBIOB YCTAHABIMBAIOTCH (IAXKU U
OTpaKJICHUS.

JUIss 1OCTaBKM peareHTa Ha YCTh€ CKBAXUHBI MCIOJB3YIOT CTalbHbIE
repMEeTHYHBIE NEPEABIKHbBIE EMKOCTH WM HE(TEBO3bI JI000H MapKHu.

AIlH sBnseTcs cnenuanu3upoBaHHON MAIIMHOW, CMOHTUPOBAaHHOM HA I1aCCU
VYpan-4320, Kama3z 43118. [Ipencrasmiser co0oii TpaHCIIOPTHOE CPEIACTBO (PHCYHOK
24), npeHa3HAYEHHOE ISl TPAHCIIOPTUPOBAHUS KHUIKUX CPEll C TEMIIepaTypou o
nmoc 80 °C, mnoTtHocThIO OT 0,85 T/M° 10 1,4 T/M® M MOKAYM UX K TEPEeIBHKHBIM
HAaCOCHBIM M CMECHUTEJIbHBIM YCTAHOBKAaM IpU IMPOBEACHUM THIPOpa3pbiBa ILIACTa,
LHEMEHTUPOBAHUM CKBAXKUH M JAPYTUX IPOMBIBOYHOINIPOJABOUYHBIX padOT B HE(TAHBIX
¥ Fa30BBIX CKBakMHaX. KoMmuiekTyercs nucrepaamu 00bémMom ot 10 10 20 M3, Mosxer
IPUMEHATHCA JUIsl padOThl B KayeCTBE 3alPaBOYHON M NEPEKAYMBAOLIEH CTAHIIMH.

OO0cnyxuBaeTcst oJHUM veoBekom [33].
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AniomuHneBaa KpbllWKa ropfioBuHb!

[lbIxaTenbHbli KnanaH Ana nopaepXaHua CKﬂaFlele nopy4Hn

[NaBNeHNA BHYTPY LCTEPHBI 1 €€ repMeTUYHOCTN
" —— o 7 Mnolwwaaka ana obcnyxmsaHna
Konornyeckuit kopob Ana e @ e
)

s W3 MPOCEYHOro NncTa
c6opa pasnuTbix HepTenpPoaYKToB

AwyKkn ANA Necka 1 Kowwmbl
UncrepHa us ctann 09r2C
TONWWHOM 4 MM

MeHan orHeTywmtena

CTAXHanA neHTa

NectHuua

Ycunusaiowue Haknagku
1 pesnHoBbI Aemndep

CnuBHoW KpaH

CNMBHOW 1 BXOAHOW KpaHbl B A =

8
\ ﬁ‘ = eHan ana HanopHo-
/ » BCaCbIBAIOLLEro pyKasa
==
OT CBapHOro WBa obeyaek,

Ay 75 anuHoit 4 m ¢ BPC
nosTopALLMn popmy CMeLwLéHHble OT OCK CUMMETPUN
AHULLA LIMCTEPHBI OTBEPCTUA B BOSIHOpEe3ax

BonHopes, cmelwéHHbIN

Hacoc CLJT-01A-M

Pucynoxk 24 — Cxema HedTEITPOMBICIOBOM aBTOIUCTEPHBI

2.6 OcoOeHHOCTM TIpPOBelleHUS]  3aKAaYeK  MOTOKOOTKJIOHSIOIIMX
TEXHOJIOTHii B HATHETATeJIbHbI€ CKBAKHHBI

3akayka KOMITO3WIIMM B IIJIACT OCYIISCTBISIETCS 4Yepe3 HarHeTaTelIbHbBIE
CKBXUHBI. TEXHOJOTHS TIPUTOTOBJICHHS M 3aKaUYKH KOMIIO3HMIIMH TIPOXOIHT
CJIeAYIOIIMM 00pa3oMm:

[ToaroroBuTenbHBIE PAOOTHI:

1) o3HaKOMJICHHWE C IUIAHOM paboT, MOATOTOBKA HHCTPYMEHTa Mepes
BBIE3/IOM Ha KYCT, MMOTPy3Ka Ha aBTOTPAHCIIOPT HHCTPYMEHTA,

2) ycranoButh AIIH B pabouce mosokeHue, MPOJOKUTH IIIJIAHT, OTKPHITH
HEO0OXOIMMbIC BEHTHJIS U 33]IBHKKH;

3) 3ampaBKa aBTOIIUCTEPH HEOOXOIMMON KOMIIO3HUITUCH Ha Oase;

4) 3aKkpbITh BCE HEOOXOJMMBbIC BEHTHJIS M 3aJBMKKH, YyOpaTh IILIAHT,
3aKPBITh JTIOK €eMKOCTH;

5) 3aBecTH Ha KYCT XMM. pearcHThl B 00beMe, YTBEP)KIACHHOM B IUTaHe padorT,
Mpoe3] CIEUTeXHUKH ¢ 0a3pl K 0O0bekTy/oOpaTHO (Ha HarHeTaTeIbHYIO
CKBaXHHY/0a3y);

6) paccTaHOBKa CI€ll. TEXHUKH COTJIACHO CXEMbl OOBSI3KM HAa3eMHOT'O

00opya0BaHus (PUCYHOK 25);
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Pucynok 25- Cxema 3akauxku ['OC

<

1 - arperat [{A-320; 2, 3 - aBTOIIMCTEpHBI HEDTETPOMBICTIOBBIE; 4 - MPOMEKYTOUHAS
€MKOCTh; 5 — 9KEKTOp; 6 - HaropHas JJMHUS OT BOJOBO/IA; 7 - BOJOBOT; 8§ -
HarHeTaTellbHasi CKBOKWHA; 9 - HarHeTaTeIbHAs JIMHUS 3aKaUKH XUM. PEareHTOB.

7) coOpaTh TEXHOJOTHYCCKYIO JIMHHMIO OT KOJUIEKTOpa (BOJOBOJA) JIO
MIPOMEKYTOUYHON EMKOCTH Yepe3 KEKTOp; coOpaTh HArHETaTENbHYIO JUHHUIO TI0
3aKayKe pacTBOpa B TPyOHOE MPOCTPAHCTBO 0OpadaThiBaeMOM CKBaXKWMHBI (PUCYHOK
26); TIPOJIOKHUTD JTUHUIO (IIJIAHT) OT MPOMEKyTouHOM éMKOCTH 10 [{A-320; OTKpHITH,
3aKpbITh HEOOXOJMMBIC 3aJBIKKH; HACTPOUTH TMEPEMEIIUBAHUE ITyTEM 3aIrycKa
BOJIOBOJIA, JUISI YETO 4Yepe3 KEKTOp IO TEXHOJOTHUYECKOW JIMHWUW BOJOCHAOKCHHUS
MO/IaTh BOAY B €MKOCTh JIJIsSi CMEIIMBAHUS; OMPECCOBATh HATHETATEIbHYIO JIMHUIO HA
1,5 xpaTHOE OxkuAaeMoe pabouee AaBIeHHE; COCTABUTH AKT ONPECCOBKH;

8) ompeneneHne HaYAIBHON MPUEMHUCTOCTH CKBaKHUHBI ITyTEM 3aKaYKH BOIbI
B TpyOHOE MPOCTPAHCTBO 00padaThIBAEMOI CKBAKHUHBI; 3aMEp MPOU3BOIUTCS MyTEM
3aKayKd BOJBI TMPU TOMOIIM HACOCHOTO arperara B TpyOHOE MPOCTPAHCTBO

06pa6aTBIBaCMOﬁ CKBAXXUHBbI, C COCTABJICHUCM COOTBCTCTBYIOIICTO aAKTa.
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PucyHnok 26 — Cxema 0OBSI3KH YCThs CKBaXXKUHBI IIPU BBIIIOJHEHUH PadOT MO
BBIPABHUBAHUIO MPODUIIS TPUEMHUCTOCTH

3akayka XMM. pearcHTOB B CKBOKHUHY:

1) OTKpHITh JOyONUPYIONIYIO 3aJBMXKKY COCEIHEH HarHeTaTelbHON
CKBaXUHBI (MO0 BOAOBOJAa 0OpabaThIBAGMOM CKBaXXWHBI) JJIS TOJAa4d BOJBI B
MIPOMEKYTOUHYIO €MKOCTh; HadaThb JIO3WPOBAHUE PEAarceHTOB B IMPOMEKYTOYHYIO
€MKOCTb; 3aKauyKy pacTBOPOB PEareéHTOB IMPOU3BECTH COTJACHO IUIaHA paboT mpu
CTPOTrOM COOJIFOICHUH YKAa3aHHBIX KOHLIEHTPAIUH;

2) TPHUrOTOBJICHHE PabOYeH KOMITO3HMIIMK MPOU3BOIUTCS MYTEM CMEIICHHUS
KOMITOHEHTOB, JO3UPYEMBIX KEKTOPOM C YUETOM MPUTOTOBIEHUS COCTaBa HYXHOU
KOHIIEHTPAIUU;

3) 3amycTUTh HACOCHBIH arperar B pabOTy, OTPEryJIMPOBAaTh CKOPOCTH
M0/1aY BOJBI;

4) 1O OKOHYAaHWHM 3aKaykKd 3alIaHHPOBAHHOTO O0bEMa IPOU3BECTH
MPOJIaBKY B IJIACT BOJOW B 00BEME COTIIACHO YTBEPKICHHOTO TIIaHa padoT.

3aKIr0YnTeNbHbIE PA0OOTHI:

1) 10 OKOHYaHHMH PadOT MPOM3BECTH ACMOHTAX HArHETATCIILHON JIMHHUH 110
3aKa4yKe COCTaBa B 00pabaThIBAEMYI0 CKBOXKHHY; IEMOHTaX TEXHOJIOTHYECKON JIMHUN
BOJIOCHA0XEHUS; yOpaTh MUIAHT OT MPOMEXKYTOUHOM EMKOCTH 10 [[A-320; ynoxXuTh
BECh HHCTPYMEHT B OTBEJICHHOE MECTO;

2) yOpaTh pabo4yro 30HY MOCJE MPOU3BOJICTBA PadOT;
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3) mociie 3aKayky 3aIJIaHUPOBAHHOTO 00beMa CKBAXKHMHY OCTAHOBHUTH JUISI
OCYUIECTBJIEHUS TIpoliecca reiecoo0pa3oBaHus;

4) coobmmte Ttenedororpammoii B IJIHIT maTty m BpeMs OCTaHOBKH
CKBa)XHMHBI, YKa3aTh BPEMs 3aIlyCKa CKBaXKUHBI B PEKUM 3aKAUKH;

5) ompeneneHne NPUEMHUCTOCTH CKBakuHbI (Tocie BIII);

6) 1o okoHYaHHIO PabOT coBMecTHO ¢ mpenactaButesieM [[JIHI™ 3amyctuth

CKBa)XHHY B padory [34].

Jlnst MexaHu3Ma OOBOJHEHHS, KOTOPOMY CBOWCTBEHHO (DHMIBTPAIIUS BOJIBI
paguanbHBIM IOTOKOM II0 MATPHIIE C BEPTHKAIBHBIM IIEPETOKAMHU MEXKIY
NPOIUIACTKAMH C Pa3HOM MPOHHUIIAEMOCTBIO PEKOMEHAYETCS CIEAYIomasi CTPaTerus
pasmerneHus reds (pucyHok 27).

C NOMOIIBI0 MAaTEMAaTHYECKOTO HWJIU THAPOJIAHAMHYECKOTO MOJICITUPOBAHUS
BBISIBIIIIOT PACCTOSHME MEX1y HAarHETaTeIbHON CKBOKWHOW M ()POHTOM BBITCCHEHHUS
HU3KOIPOHUIIAEMBIX HE(PTEHACBHIIICHHBIX YYaCTKOB IacTa. [IpHHIMIHAIBEHOM
0COOEHHOCTHIO TEXHOJOTHH B YCIOBUAX HATHYUNS MEKIIJIACTOBBIX TIEPETOKOB ABJISCTCS
pa3MeleHne «OOJIbIIOro» refIeBOro SKPaHa MO BBHICOKOMPOHHUIIAEMOMY MPOILIACTKY

HaJl BBISIBIICHHBIM ()pOHTOM BhITecHeHHs [13].

il thpOHT BbITECHEHHA -

SAKAYKa renaHTa

pacnonoxeHHEe FreNeBoro IKpaHa

Pucynok 27 — Ctparerust aipecHOr0o pa3MeIeHUs rejaeBoro dKpaHa.
JIns MOCTIDKEHMSI DTOM IENM 3aKayMBaeTCs IeJaHT — HECHIUTHIA padouunii
pacTBOp, K KOTOPOMY TIPEABIBISIOTCS 0COObIe TPEOOBAHUS, @ UMEHHO:

e 'CIIAHT JOJIDKCH UMCTb HU3KUI q)aKTOp COIIPOTUBJICHUA, B HaCTHOCTH, 3a CUCT
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MaJjon BSI3KOCTH;

e FEJIAHT JIOJDKEH OBITh YCTOMYMB K MEXAaHUYECKOM U TEPMHUYECKOMN
JNECTPYKIIMM M HMMETh BpEMs TIeiie00pa3oBaHUs, JOCTATOYHOE IS MPOAABKH [0
pacyeTHOM TiTyOUHBI O€3 CIIMBKH BO BPEMsI pa3MEIlCHHUS.

BriienepeurcieHHbIM - TPEOOBAaHUSAM U T€OJOTO-(PU3UUECKUM  YCIIOBHUSIM
OMBITHOT'O YYacTKa MJICAIBHO MOIXO0IAT TepMoreneoopasyroias kommno3uius PB-311-
1, paGouwnii pacTBoOp (resianT) Mo BA3KOCTU HE OTJIMYAETCS OT BOJIbI U XapaKTEPU3YIOTCS
TOJIbKO MOBBIIIEHHOU MJIOTHOCTHIO.

[IponomxurensuocTs dddexra BIIIT pe3ko mamaer B TeyeHHe roma mocie
MPOBEJICHUS MEPOIIPUATHS. ITO 3aBUCUT OT 00BEMOB 3aKaUKH, KAYECTBA BHITIOJHEHUS
peMoHTa u mpaBuiabHOro BbIOOpa Buaa BIIII. Yacto wu3-3a TOro, 4rto HE
BblJIepKUBaeTcsl TexHonorusi nposeaeHusi BIIII, cocTaBbl B m1acT 3aKkauyMBarOTCs HE
MOJHOCTBIO, @ OCTAKOTCS B CTBOJIC CKBaXXUHEBL. IloMumo 3Toro, Bce TexHonoruu BIIII
MOJIBEP>KEHBI IECTPYKIIUU U TpeOyeTcst moBTOopHOE npoBeaeHue BIIIL.

2.7 Omnpeaesenue 3¢¢ekTHBHOr0 00béMa 3aKAYKH KOMIIO3UIIUM HA

ONIBITHOM YYaCTKeE

1
Kak 00BeKT BO3JEHCTBHS MOKHO NPHHATH CKBakuHy 9 rmwracta FO;

OHTOHMTANCKON  TUIOMIAJY,  XApPaKTEPU3YIOLIECWCS  HEOJHOPOJHOCTBIO MO

IPOHUIIAEMOCTH HPH OTCYTCTBMH pPACWICHEHHOCTH. B paspese miacra IOll,
MOIIHOCTBIO 5,8 M, OT KpPOBIM K IMOJOLIBE BBLIEIAIOTCA TPU TUAPOJMHAMHYECKH
CBA3AHHBIX MPOIUIACTKA ¢ IPOHUIIAEMOCTHIO B npeaenax 3-8%103, 14-16*103 u 21-
40%1073 mxm?,

Bce moObIBAalOIIME CKB@KHMHBI B  OKCIUIyaTalMIO 3alylIEHbl I10CIIE
ruapopaspeiBa ¢ oobeMoM mponmanTa 40 - 60 T ¥ MaKCUMAIIbHOU JUTMHOM TPEITUHBI
10 150 m. IIpoBeneHHBIE TpacCepHbIE MCCIENOBAHUS IIOKA3AIM, YTO MHHHMMAJILHOE
BpeMsl JIOCTHIKECHMS MHIMKATOPHOM JKMAKOCTH YCThS JOOBIBAIONIMX CKBAKUH
COCTABJIET HE MEHEE 5 CyTOK, YTO YKa3bIBAE€T HA OTCYTCTBME CKBO3HBIX TPEIIUH

MCIKAY CKBA)KMHAMU.
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BripaboTka U3BIEKAaEMBbIX 3al1aCOB HA OMBITHOM ydacTKe coctaBuiia 47 % npu
OOBOJHEHHOCTH JTOOBIBAEMOMN KUIAKOCTH 85 %, TO €CTh UMEJIO0 MECTO 3HAYUTEIHHOE
OTIepEeKEHUE TEMIIOB OOBOJHEHMS MPOIYKIHUU CKBAXKUH HaJl OTOOPOM 3aracoB. DTO
YKa3bIBa€T Ha MPOPHIB BOJIbI MO0 HUKHEMY BBICOKOIPOHHUIIAEMOMY MporuiacTky. Ha
y4acTKe MPUCYTCTBYIOT TPU pearupyronme ckBaxkuHbl. Ha pucyHke 28 mokazaHbl
JUHUU QUIBTPALIMHA HA ONIBITHOM y4YacCTKe.

Hcxonas w3 aHanmM3a OMbITa MPOTHO3UPOBAHUS PE3yJIbTaTOB 00pabOTKH
CKBaXMH TeneoOpasyromum coctaBoM PB-3I1-1 caemyer [35], yTo BbIpaBHUBaHUE
npouiis TPUEMUCTOCTH BO3PACTaeT C pPOCTOM OObEMa 3aKauku peareHTa. Takum
o0pa3oM, ONTUMAJIbHBIH O0BEM 3aKaykh OMpPEAeNAeTCS W3 TEXHOJIOTUYECKOTO
YCJIOBHSI, YTO TOcie 00pabOTKM CymMMapHas MPUEMHUCTOCTb CKBaXXHMHBI HE JODKHA
najgath HuKe 60—70% OT UCXOHOU BEIMYMHBI 10 00paboTKH CKBaXXUHEL. [1pu craboit
HEOJHOPOJHOCTH  IIJacTa  rejfeoOpa3yrolMii  peareHT  pachpenensercs 1o
MPOJYKTUBHOMY CEUEHHUIO 00Jiee WM MEHEE OJHOPOJHO M CTENEHb BbIPAaBHUBAHUS
npopuiass TPUEMUCTOCTU HeBbICOKass. OnTuMmalbHbIM 00BeM 3akauku PB-3I1-1
COCTaBIAET OKOIO 2 M° Ha MeTp NPOAYKTUBHOM TONIIMHBI miacta. IIpu GonbIIOkH
HEOJHOPOJIHOCTH TUIACTa MAaKCUMAJIbHOE KOJIMYECTBO Teleo0pa3yroliero cocraBa
IOCTYIaeT B BBHICOKOIIPOHUIIAEMbIE MPOCIION U CYIIECTBEHHO Onokupyet ux. [locie
BO3JICVICTBYS HAUMHAIOT MOJKIOYATHCS HEMPUHUMAIOILIME TOIIIMHBI Tu1acTa. Tak Kak
peareHT NnocTynaerT B OCHOBHOM B IPOIUIACTKH, KOTOPbIE HEOOXOIUMO OJIOKUPOBATh,
TO PAacXOJ PEAreHTa CHIYKACTCS U COCTABISET B 3TOM Cilydae okono 1-1,5 m® ma metp

IIPOJNYKTUBHOW TONIIHHBI [35].

@ % - 84%

\ |
| 4+

¢ ¥
9-67%

Pucynok 28 — Jlunuu ¢punbrpanuu ckBaxuHb Ne9
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JU1sl TONOJIHUTENBEHOTO YTOYHEHUsI 00beMa 3aKauku pabo4yrX pacTBOPOB XHM.
pEareHTOB Ha y4acTKaxX BO3JCHCTBUS MO BO3MOXKHOCTU PEKOMEHAYETCS MPOBEACHUE
WHIUKATOPHBIX HCCIEAOBAHUM, B pe3yJbTaTe€ MHTEPIPETAIMM KOTOPHIX IO
XapaKTepHOW HarHeTaTeJIbHON CKBAaXXMHE y4acTKa BBIYMCISETCS OTHOILIEHUE 00beMa
BBICOKOIIPOHUIIAEMBIX 30H K IIOPOBOMY OOBEMY 30HBI BIMSHUS 3TOM CKBakKUHBI. [1pu
OOHapYyKEHHH «CYNEPKOJUIEKTOPOB» WA TPEIIMH O0bEM 3aKauMBAEMOro padoyero
pacTBOpa YBEJIWYMBACTCS C y4eTOM oOObeMa TPEIIUH, KOTOPBIA OMpeesieTcs
WHMKAaTOPHBIMU UCCIIEAOBAHUSIMHU.

C nenblo ompeAesieHusl pacCTOSAHMS, HA KOTOPOE HEOOXOJMMO pPa3MECTUTh
OTOPOYKY IejlaHTa U 00bEMOB 3aKauKH, HEOOXOJIMMO BOCIIOJIb30BAThCSI TPEXMEPHOU
TUIPOIMHAMUYECKON MOJIENh yYacTKa «HarHeTarelbHas CKBaKMHA 9 — TOOBIBAOIIAs
ckBaknHa 14» [13]. Pacderpl KOTOpOW TOKa3ajld HEPABHOMEPHOCTH BBIPAOOTKH
3armacoB He()TH 1O Pa3HOMIPOHHUIIAEMBIM MpoTUIacTkaM (pucyHok 29). B wactHocTH, 10
BBICOKOTIPOHUIIAEMOMY TMPOIUIACTKY (POHT BBITECHEHUS JOCTUI 30HBI 0TOOpa
N0ObIBaOIIEH CKBaXXKUHBI. 110 HU3KOMPOHUIIAEMOMY HPOIIACTKY (PPOHT BHITECHEHUS
HAXOJUTCA Ha paccTossHuU okoyio 300 M OT HarHeTaTeNbHOW CKBaXUHBI 9, a 10
CpellHEMY MpPOIUIACTKY (POHT BBITECHEHHS JOCTHUI MOJOBUHBI PACCTOSHUS MEXKIY

CKBa’>XMHAaMM.

0.3 HedbremacumessocTe 0.6
[ m— |

Pucynox 29 — Pacnpenenenue He()TEHACHIIIIEHHOCTH HA OTBITHOM YYacTKE 10
pe3yJibTataM THAPOJUHAMHYECKOTO MOJICTUPOBAHUS
B ycmoBusx oOmeITHOTO ydacTka, mpu Temmeparype macrta 93°C, Bpems
resieoOpazoBanuss kommosuiuu PB-311-1 coctaBnser g0 3 cyrok. CormnacHo
pe3ysibTaTaM MOJCIIMPOBaHHMS, TIpUBeIeHHBIM B [13], oTopouky reaanta oobemom 300
3 V)
M° HeoOxoauMo mpoTankuBath Ha paccrosHue 1m0 300 - 350 M OT HarHeTaTeIbHOU

CKBa’>XHUHBI.
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[Ipu 00paboTKe WHAMBUAYATbHBIX HATHETATEIbHBIX CKBAKHH TEXHOJIOTHS
MpeayCMaTpUBaET CIIEAYIOIIYIO MOCIIEI0BATEIHLHOCTD ONEepalluii:

1) pacuerHblii 00BEM xuAKOH (Gopmbl kommosuuuu PB-3I1-1 (37,5 m®)
paz0aBisieTcss TEXHUYECKOM BOJIOM B COOTHOWICHWH 1:7 U C MOMOIIBIO HACOCHOTO
arperata 300 M3 3aKauMBarOTCS B CKBAXXMHY B TeueHHE 48 4acos;

2) CKBaXMHA 3aKpbIBacTCs Ha 24 yaca JuIs peakiuu rejaeodpasoBanus [15];

Pacxon peareHTOB Ha MMPOBEACHNUE OTHOTO ITUKJIA 3aKAYKH:

e xomnosunus PB-311-1 (kuakas popma) - 37,5 M3,
e TexHHWYecKas Boja - 262,5 M.

Ha onny ckBaxkuH0-00paboTKy TpeOyeTcst B cpegHEM 2-3 CYTOK.
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3. BBIBO/IbI U PEKOMEHJIALIUA

AHanmM3upys AaHHBIE TIOKa3aTeNnei pa3padoTKU JOOBIBAIOIIUX CKBAYXKHH MOCTIE
00pabOTKU TOTOKOOTKJIOHSIOMIMMHU TEXHOJOTUSIMU, a TakKXKe UX BIHUSIHUE Ha
OOBOJHEHHOCTh MPOAYKIIMU, MOXHO cxaenate BbBoA, uto [IOT sBusroTcs
MepeIOBBIMU  MpH  J00bIYe HE(PTH B BBICOKOOOBOJHEHHBIX 3ajexkax. C ux
MPUMEHEHUEM BO3MOXKHO HE TOJIBKO TIOHIKCHHE OOBOJHEHHOCTH, HO TaKkKe W
MOJIyYCHHUE JTOTOJIHUTEITHLHON TOOBIYM 3a CYET BOBIICUCHUS B Pa3pabOTKy IJIACTOB.
JlanpHeiIee pa3BUTHE TEXHOJIOTHUH Oa3MpyeTcsl Ha YCOBEPIICHCTBOBAHUHU YKE
AMEIOIINXCSA KOMIIO3UINH.

Ha mectopoxaenusix B Poccuu 66110 onpo6oBaHo 6obioe koudecTBo [TIOT
JUISL yBeTUYEHUs HePTeoTAauu ¥ BHIpAaBHUBAHUIO TTPOQUIIS TPUEMUCTOCTH, TTOUYTH BCE
OHM OCHOBAaHBbI Ha HCIIOJH30BAHUE HECKOJIBKO XHUMHUYSCKHUX COCIUHCHUN H
TEXHOJIOTHYECKUX MPUEMOB, KPUTEPUH MPUMCHHMOCTH KOTOPBHIX YKJIAIbIBAIOTCS B
JIOBOJIEHO Y3KHE MHTEPBAJIbI I€OJIOTO-(QU3UIECKUX U MTPOMBICIIOBBIX TTAPAMETPOB. ITO
BBI3BAHO, KAaK CJIOKHOCTHIO TIPOMBICIIOBEIX TMapaMeTpOB, TaK U 00S3aTEITLHOCTHIO
JIOCTHKEHUS Hanbojiee ONTUMAJbHBIX TEXHOJOTMYECKUX IIOKa3aTejaeld 3a cuer
WCITOJIb30BAHUS BOJOU30JIAIIMOHHBIX MaTEPHATIOB.

[TepcriekTrBa MOBBIMICHUS! TEXHOJOTHYSCKONW 3()D(PEKTUBHOCTH MPUMCHEHUS
texHonorui [IOT cBs3aHa ¢ yBEIMYEHHEM KOJHUYECTBA WX IPOBEJCHHUS,
COBEPIIICHCTBOBAHUEM CaMUX TEXHOJOTUN MPUMEHHUTEIHFHO K YCIOBUSIM KOHKPETHBIX
IJIACTOB, IIEPEXOJOM Ha OOJbIIHE OOBEMBbI 3aKAYUBACMBIX KOMIIO3UIIUM, |
pa3pabOTKOW METOJIOB COBEPIICHCTBOBAHMSI WX COCTaBa WM CIIOCOOOB 3aKadKH,
KOTOpBIE oOecredar IMTENbHBIA S(PQPEKT W BO3MOXKHO CHHU3AT 3aTpaThl Ha
nposesieHue onepauui BIIII.

Jlunamrika OOBOJHEHHOCTHM Ha CKBaKMHax 3arnajaHo-KaTbUIbruHCKOTO
Mectopoxkaeruss Ha 1.01.2009 r. mpeBpimaer 70%. CoOTBETCTBEHHO MpooOiemMa
OTPaHUYCHHMSI pPOCTa OOBOJCHHOCTH SBISETCS HaumOosiee BaXHOW 3adadeci

OIITUMM3alIuHN p33pa6OTKI/I MCCTOPOKIACHUWA B LICJIOM.
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B nanHoli paboTe mMpeacTaBlIeHO PEIICHUE MO CHIKEHUI0 OOBOJHEHHOCTU
CKBaXuH 3anagHo-KaTbUIbIMHCKOTO MECTOPOKIICHHS C MOMOIIBIO 3aKauWBaHUS B
CKBOXHMHBI  TMOTOKOOTKJOHSIONIMX  TEXHOJOTMH  BBIpaBHUBaHUA  Ipoduiis
MIPUEMUCTOCTH.

Cpenn CeneKTUBHBIX METOJOB HaubOoyiee BOCTPEOOBAHHBIM  OKa3ajcs
TepMoreneoOpasyonuii cocras PB-311-1, umeromuii naydiiive TEXHOJIOTHYECKHUE U
OKCIUTyaTallMOHHbBIE TIoKazarenu. [Ipu aToM 0co00 ycrenHoe TpUMEHEHUE JTaHHOTO
cocTaBa BO3MOXKHO B Imiactax mnoaBep:keHHbIX [PII. Takum oOpa3zom JaHHYIO
TEXHOJIOTUIO MOXKHO CUMTATh JOBOJBHO A(PGEKTUBHON AJisi pelieHus BoIpoca O
CHM)KCHUHM OOBOJIHEHHOCTH CKBKUHAX, MOBBITIIEHUIO 3 (HEKTUBHOCTH 3aBOTHCHHSI Ha

MCCTOPOXKACHHUH U YBCIINYCHHIO HC(I)TGOTII&“II/I.
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_ 3AJIAHME ]ISl PA3JIEJIA
«®UHAHCOBBIII MEHEJUKMEHT, PECYPCOD®®EKTUBHOCTD 1

PECYPCOCBEPEXEHUE»
CryneHry:
I'pynna DPUO
2b6l1 Annoxuny Bnagumupy Cepreesuuy
xoaa WIIITP Otaenenne mkoasl (HOLD) OHJl
YpoBennb 00pa3oBaHusi baxanaBpuar HanpagJienne/cnenuajbLHOCTh Hedrerazosoe nemno
21.03.01

pecypcocoepe:keHHe»

HMcxoanblie JaHHBIE K pasaeiny «PuHaHCOBBII1 MCHEIKMCHT, pecypc03(l)(l)eKTl/IBHOCTb Hu

1. Cmoumocmo pecypcos ucciedo8anusl:
MAMEPUATLHO-MEXHUUECKUX, IHEP2eMUYECKUX,
PUHAHCOBBIX, UHOPMAYUOHHBIX U YETI0BEUECKUX

Pacyer cmeTHO#M cToMMOCTH paboT Ha
MIPOBEACHUE OAHON CKBAXKMHO-OIEPALIUU 10
3akauke [1OT

CMABKU HAL0208, OMYUCTEHUL, OUCKOHMUPOBAHUS U
Kpeoumosanusi

2. Hopwmbl u nopmamuest pacxooosanus pecypcog | HopMsl pacxoa MaTepraioB, pa3Mep OKJIaI0B,
HOPMBI aMOPTHU3AIIMOHHBIX OTUYHUCICHUH,
HOPMBI BpEMEHH Ha BBHITIOJIHEHUE ONeparuil

3. Hcnonvzyemasn cucmema Hano2o00.104cenus, OTtuncnenns BoO BHEOIODKETHBIC

®donnst — 30,4 %;
H/C —20%

Ilepeuens 6onpocos, noodnexicamiux uccied08aHuI0, NPOEKMUPOSAHuIo u papabomxe:

1. Oyenka Kommepuecko2o0 nomeHyuald,
NnepCcneKmusHOCMU U AIbINEePHAMUB NPOBedeHUs
uccnedo8anus ¢ NO3UYUU pecypcodpgexmusnocmu u

[posenenne SWOT-ananu3za

HAYUHBIX UCCIe008AHUL

pecypcocbepedicerus

2. Dopmuposanue niana u epapuxa paspabomku | OnpeneneHue 3TanoB padboT; ONpeIeIeHUe

npoexma TPYJIOEMKOCTH paboT; pa3paboTka rpaduka
I'anTa

3. Inanuposanue u popmuposarnue 6100cema PacueT skcIuTyaTaliMoOHHBIX 3aTpar

4. Onpeodenenue pecypcHoii
(pecypcocbepezaioweti), punancogoti, 6100cemHoll,
COYUATLHOU U IKOHOMULECKOU dhdexmuenocmu
uccnedo8anus

Onpenenenue 3pPEeKTHBHOCTH MPOCKTA

Ilepeyennb rpaguyeckoro:

1. Marpunia SWOT
2. I'paduk nmpoBeaeHust paboT

| laTa BBLIAYM 321aHNS 115 Pa3ieia 110 JIMHEHOMY rpaduKy | 30.04.2020 |
3anaHne BbIIAJ KOHCYJIbTAHT:
Jlo/KHOCTD DdUO0 Yuenas creneHs, Moanucey Jara
3BaHHe
Houent SIxumona T.b. K.3.H.
3ajaHune NPUHAJ K MCTIOJHEHUIO CTY/IEHT:
I'pynna ouo Ioanuch Jarta
2b6I1 Annoxun Bragumup CepreeBud
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4. PMHAHCOBBIA MEHE[)KMEHT, PECYPCO2®®EKTUBHOCTD
N PECYPCOCBEPEXKXEHUE

B xone pa3paboTku MecTOpoxaAeHUs MpoliaeMa yBEIU4eHUs HehTeoTnauu U
BbIpa0OTKAa OCTATOYHBIX 3alacoB CTaHOBUTCA Oosee akTyanpHOM. Ha mHOrmx
MecTopoxaAeHusIX 3anagHot Cubupu mTpHCYTCTBYeT mpobsiema ¢ 0OBOJHEHHUEM
CKBaXMH. Ha HEKOTOpPBIX MECTOPOXKACHUIX 00BOAHEHHOCTH AocTuraet 6oisee 90%, a
TEMI OOBOJHEHUS SKCIUTyaTallMOHHBIX CKBA)KUH €XKEToJHO yBenuuuBaercs. Paborta
OOJIBIIOr0 KOJMYECTBA CKBAXKUH M3-32 OOBOJAHEHHOCTHU CUMTAETCA HEPEHTAOEIbHOM,
4TO0 OOOCHOBBIBAET MPUMEHEHHE IMMOTOKOOTKJIOHSIOMNX TEXHOJOTUN YBEITUYCHUS
HeTeoTmaun.

3HauuTeNnpHy0 J0at0 3arpaT npu 3akauke I[IOT cocraBisiorT 3arpaTsl Ha
MaTepuaibl, 3aKauMBaeMmble B IuIacT. PabGoThl 1O TOBBIIIEHHIO HEPTEOTIAUU
OCYIIECTBIISIOTCS CIIEUUATU3UPOBAHHBIMU OpuragaMu. 3HaAYUTENbHYIO OO 3aTpar
npu 3akadke [IOT cocraBisioT 3aTparsl HA MaTepUalIbl, 3aKa4nuBaeMbIe B IuIacT. Jlis
JOCTHXKEHHUS TUTENBHOTO U yCTOMUMBOTO 3(Pexra HeoOX0oauMbl OOJIbIINE OOBEMBI
3aKaunMBaeMbIX peareHToB. [lmaHupoBaHME 3aTpaT Ha 3aKauyKy OCYILIECTBIISIETCA
COTJIaCHO HOpMaM BpPEMEHH Ha MPOU3BOACTBO paboT. HopMbl BpeMeHu onpeaenstorcs
HOJIPSIIHOM  OpraHu3alUeil MCXOAs W3 CBOMX TEXHMUYECKUX U TEXHOJOTHYECKHX
BO3MO>KHOCTEM, 0COOEHHOCTEN CKBaXXUHBI, B KOTOPYIO MPOU3BOIUTCS 3aKAUKa.

Jlannast rmaBa oTpaxaer oOocHOBaHME ()MHAHCOBOW 3(P(PEKTUBHOCTH
IPOBEJICHUS TaHHOTO BHJ1a PadoT.

4.1 SWOT-ananu3

SWOT - Strengths (cuabHble cTOpoHBI), Weaknesses (ciaOble CTOPOHBI),
Opportunities (Bo3moxkHocTu) U Threats (yrpo3sl) — TpelncTaBiseT CoOOOMU
KOMIUIEKCHBI ~ aHaJIM3 HaydHO-HCcienoBaTesbckoro mnpoekta. SWOT-ananus
IPUMEHSIOT JUIsl UCCIIEIOBAHUS BHEIIHEW U BHYTPEHHEH cpeibl POEKTa.

OH npoBOIUTCS B HECKOJIBKO ATamnoB. [IepBrIii ATam 3aKI09aeTcs B ONUCAHUH
CHJIBHBIX U CIA0BIX CTOPOH TMPOEKTa, B BBISIBJICHHH BO3MOXHOCTEH W yrpo3 Hjs
peain3aluy NpOEeKTa, KOTOPbIE MPOSBUINCH WIM MOTYT HOSIBUTHCSI B €r0 BHELIHEM

cpene. Marpumia SWOT-ananuza npejacraBieHa B Ta0IuIe S.
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Tabnuma 5 — Marpuma SWOT-ananuza

CuiibHbIe cTOPOHBI TexHosorum (C) Caabblie ctopoHbl TexHoJsoruu (Ci)

1. Bsicokas pentabensHocTh PB-311-1. 1. TpeGyeTcs TOUHBIH NOAOOP TEXHOJIOTHH.

2. Peaxius reaeo0pa3oBaHus oOpaTUMa. 2. T'enb moimkeH cHOpMUPOBATHCS 3a TPeeIaMu

3. B03MOXXHOCTB aJpeCHOr0 pa3MeIeHus. tpemuH ['PI1.

4. DKOJOTHYECKH MAIOOINIACHOE BEIIECTBO 3. Ilpu HegOCTaTOYHBIX 00BEMAX 3aKAUKH,
BO3MOJKHO CHM)KEHHE JAeONTa U yBEITUICHNE
00OBOTHEHHOCTH.

Bo3moxknoctu (B) Yrpossi (Y)

1. VYBenuveHue oxBaTa IUIACTa 3aBOJHEHUEM. 1. HesepHsrii mog00Op pareHTa.

2. VYBemnuenue KMH. 2. OcTaHOBKH IpoIecca 3aKauKH.

3. CHmxeHne 00BOAHEHHOCTH MPOAYKIIHH. 3. ABapun, nojgoMKu 000pyTOBaHHS.

B pamkax ganHoro sramna HeoOX0JUMO MOCTPOUTh UHTEPAKTUBHYIO MATPUILY

npoekTa. Ee ncmonp3oBaHne moMoraeT pa3o0parhbCsi C pa3IMdHbBIMU KOMOWHAITASMHA

B3anmocBsizeit oomacreit matpuiibl SWOT. Kax st pakTop momeuvaercs b0 3HAKOM

«1+» — CHIIBHOE COOTBETCTBUE CHUIIBHBIX CTOPOH BO3MOXKHOCTAM, 00 «-» — clraboe

COOTBCTCTBHC, «0» — ecm ecTb COMHEHMS B TOM, 4YTO MOCTABUTh, «1t» HIH «-».

WNuTepakTuBHAs MaTpuUlla MPOEKTa Npe/icTaBlieHa B Tabnuiax 6,7,8,9.

Tabnuua 6 — UHTepakTUBHAs MaTpHIla MPOEKTa

CuibHble CTOPOHBI MMPOEKTA

Bo3mo:xxkHocTH

MpoeKTa

Cl C2 C3 C4
B1 + 0 + -
B2 + 0 + -
B3 + + + -

[Ipu ananu3e MHTEPAKTHUBHOW TAaOIMUIBI 6 BBISIBICHBI KOPPENSLUUUA CUIBHBIX

CTOpPOH 1 Bo3MoxkHOcTel npoekra: BIB2C1C3, B3C1C2C3.

Tabnuua 7 — UHTepakTUBHAs MaTpHIla MPOEKTa

Ciaalble CTOPOHBI MPOEKTA

Bo3MoskHOCTH IpOEKTA

Cnl Cn2 Cin3
Bl + + +
B2 + + +
B3 0 + +

CTOpOH 1 Bo3MoxkHOCcTel npoekTa: BIB2Cn1Cn2Cn3, B3Ca2Cn3.

[Ipyn ananu3e MHTEPAKTHUBHOW TaONMIIBI 7 BBISBIECHBI KOPPEISIUU CIIa0bIX
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Tabnuua 8§ — UHTepakTUBHAs MaTpHIla IPOEKTa

CuibHbIe CTOPOHBI ITPOCKTA
Yrposnr Cl C2 C3 C4
NpPoeKTa vl + + + -
v2 + + 0 -
V3 + + 0 -

[Ipu ananu3ze MHTEPAKTUBHON TAOMUIBI § BBISBICHBI KOPPENALMH CHUIBHBIX

cTopoH u yrpo3 npoekra: Y 1C1C2C3, Y2V3CI1C2.

Tabnuua 9 — UHTepakTuBHAs MaTpHIla MPOEKTa

Ciaalble CTOPOHBI POECKTA

Yrpo3sl npoexkra Cnl Cn2 Cn3
V1 + - -
y2 0 + +
VY3 0 + +

[Ipy aHanu3e MHTEPAKTUBHOW TaOMUIBl 9 BBISABIEHBI KOPPEISALUHU CIAObIX
CTOpOH M yrpo3 npoekra: ¥ 1Cnl, Y2V3Cn2Cn3.

IIpoekT wuMeeT BBICOKYIO aKTYaJbHOCTb, IIOKa3bIBACT 3HAYUTEIIBHYIO
3¢ (EeKTUBHOCTh B PEAIbHBIX YCIOBUAX, YTO IPUBENET K JajbHeHIIeMy IPUMEHEHUIO
Y CBEJICHUIO PUCKA K MUHMUMYMY. 3HAYUTEIBHON YTPO30H CIEAYET CUATATh HEBEPHBIN
o00p peareHTa, Tak Kak ero UCIpasiieHue Oy1eT OYE€Hb 3aTPATHBIM.

4.2 Pac4éT npoao/KMTEIbHOCTH BbINIOJTHEHHS padoT

[InaHnpoBaHue 3aTpaT HA 3aKaYKy XUMHAYECKON KOMITO3UIIMHU OCYLIECTBIIAECTCS
COIVIaCHO HOpMaM BPEMEHM Ha MPOU3BOJCTBO padot [36]. Hopmbl BpeMeHU B CBOIO
ouepeb ONPENEIIOTCS MOAPSAHON OpraHUu3aluen, UCX0Is U3 CBOUX TEXHUYECKUX U
TEXHOJIOTHYECKUX  BO3MOXKHOCTEH, OCOOCHHOCTEN

CKBOXHHBI, B KOTOPYIO

MPOM3BOJIUTCS 3aKauka. [eXHOJIOTHYECKHUH TIPOIECC BBIPABHUBAHUSA MPOQUIS
NPUEMHUCTOCTH HATHETATEIbHOW CKBaXKMHBI MOKHO pa3OUTh Ha TPU OCHOBHBIX ATara:
° MOJATOTOBHUTEIbHBIN;

e  BhINOIHEHUE padoT mo BIIII;

° 3aKJIFOUYNTEIHHBIN.
[TpoaomKUTETLHOCTD PA0OT ONPEACIISICTCS UCXO0 I U3 MIPOSKTa Ha MPOBEJICHUE

pabotr no BIIII, B KOTOpOM OTpaxarTcsi T'€OJOTO-TEXHUYECKas XapaKTEPUCTUKA

y4dacCTKa, IMOPAAO0K IIPOBCACHUA IIOATOTOBUTCIBHBIX pa60T, H€O6XOI[I/IMOe
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o0OpyI0BaHME M CHEelualbHas TEXHUKA, MOJAPOOHOE ONUCAHHUE TEXHOJIOTUYECKOTO
npoiiecca 3akauku. B tabnuie 10 mpencraBieHbl HOPMbI BPEMEHU HA BBINIOJHEHUE
paboT 1mo 06paboTKe OAHON HArHETATEIbHON CKBAKUHBI.

Tabnuna 10 — 3aTparsl BpeMEHU BBITIOJIHEHUSI TEXHOJIOTHYECKUX Olepalnii

Ne IIponosku-
n/n CocraB

Ilepeyens paGoT TeJbHOCTH
Opuraapbl, 4ye.

pador, yacos

IMoaroroBuTeILHBINH dTAN

1 | O3HakoMIIeHHE C TJIaHOM padoT; MOATOTOBKA 4
WHCTPYMEHTA Mepe]l BbIE3/I0M Ha KYCT, IOrpy3Ka Ha 0,2
ABTOTPAHCHIOPT MHCTPYMEHTA.

2 | Ycranosuts ALIH B pabouee mo0kKeHUE, IPOTOKUTH 0,15 1
IIJTAHT, OTKPBITH HEOOXOAMMbIE BEHTUIIS M 3aJBUKKH.

3 | 3ampaska aBromuctepH PB-311-1 Ha Gaze. 0,61 1

4 | 3aKkpbITh BCE HEOOXOAMMBIE BEHTENS U 3aJBUXKKH, YOpaTh 01 1
IIJIAHT, 3aKPBITh JTIOK eMKOCTH

5 | [lepeesn ¢ 6a3bl kK 00BEKTY, ISl MPOBEACHUS PabOT, U 05 1
o0OpaTHoO. ’

6 | PaccraHoBka cren. TEXHUKH COTJIACHO CXEME OOBS3KHU 0,5 3

Ha3eMHOT'0 000pYy/10BaHUSI.

8 | CoOpaTh TEXHOJIOTUYECKYIO JINHUIO OT KOJUIEKTOpa 2,17 3
(BomoOBOA) 10 MOOMIIBHOM €MKOCTH; COOpaTh
HarHeTaTeIbHYIO JIMHUIO 110 3aKauKe pacTBOpa B TpPYOHOE
MPOCTPAHCTBO 00pabaTHIBAEMOU CKBaYKUHBI; TTPOJIOKUTH
JUHMIO OT 3keKTopa 10 [{A-320 OTKpbITh, 3aKPHITh
HeoOxoauMmble 3aBKKU. HacTpouts padboty
NIepeEMEILMBaHUs IyTEM 3aIlyCKa BOJOBOJA, AJIs YETO
yepes3 3KEKTOP MO TEXHOJOTMYECKOW TMHUHU
BOJIOCHA0KEHUSI 110/1aTh BOJY B €MKOCTh JUIS
cMmemrBanus. OnpeccoBaTh HarHETaTENbHYIO JIMHUIO Ha
1,5 xpatHoe oxumaemMoe pabouee naBineHue. COCTaBUTh

aKT
OTIPECCOBKH.

9 | OnpenenuTh HaYAJIbHYIO NPUEMUCTOCTD CKBAYKHUHBI. 0,6 2

Boinosnenue pador no BITII

10 | 3akauka ¥ poaaBKa reeo0pa3yroIIero CocTaBa B 48 4

CKBa)XXHHY.
3akJa04uMTeIbHbIN 3TAN
11 | JlemoHTa)xx HarHeTaTEIIbHOM JIMHUH 110 3aKa4Ke COCTaBa B 1 2

00pabaTbIBaeMyI0 CKBRXHUHY; IEMOHTAX
TEXHOJIOTMUECKOH JINHUU BOJIOCHAOXEHUS; yOpaTh IIaHT
oT npomexxyTouHon émkoctH 110 LIA-320; ynoxuTs Bech
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Ne
n/n

Ilepeyenn pador

IIponosku-
TeJIbHOCTH
padoT, 4acos

CocraB
Opurajsl, 4yeJ.

WHCTPYMEHT B OTBEJICHHOE MECTO.

13 | Y6path pabouyro 30HY MOCJIE MPOU3BOJICTBA PadbOT 0,3 2
14 | CxBakriHa 3aKpBHIBAETCS HA T€JIEOpPa30BaHUE. 24 -
15 | Omnpenenenue npueMUCTOCTH CKBakUHBI Ttocsie BIIII. 0,6 2
16 | Ilo okoH4yaHWIO pPabOT COBMECTHO C MPEACTABHTEIIEM 0,5 1

LJIHI" 3anmycTUTh CKBa)KUHY B PabOTYy.
BCEI'O 79,3 4

Tabmuna 11 — JIuaeiHbl KaleHJapHbIi rpauK MPOBEACHUS padOT O HOM Opuramnoi

Jran pador JHu
112 3| 4
IToaroTOBUTEILHBIN
Brinmonnenue padot 1o
BIIII
3aKIIFOYNTEIILHBIN

4.3 Pac4éTt cMeTHOI CTOMMOCTH PadoT

CrouMocTp MaTepHajoB yKa3aHa B TaOiuLe

ucnosib3yercs u3 cucremsl [1T1]1).

Tabnuua 12 — PacyeT cTOMMOCTH MaTepHaiOB Ha IPOBEIEHUE padboT

12 (texHuueckas Boja

HaumeHnoBaHue MaTepuaa Hopwa pacxona | ena 3a exunuuy, Croumocthb
MaTepHaJia, ei. U3M. pyo./ea. u3m.
MaTepuaioB, pyo.
PB-3I1-1 (ToBapnas ¢opma) 37,5 m® 31 200 py6./m* 1170 000
TexHuueckas Boja 262,5 M3 0 0
UTOoro 1170 000

[Ipu npoBenenun pador mo BIIIl Ha KycTOBOW IUIONIAIKE MPUCYTCTBYIOT

omneparopbl xumuueckot o00paboTku ckBaxuH (XOC), mammuuct I[[A-320 u

OTBETCTBEHHBIM 3a TMPOBEACHHE PAbOT MacTep MOBBIMICHUS HE(TEOTAAud TUTACTOB

(ITHIT). PaboTtbl BeayTCcsi B JHEBHYIO M HOYHYIO CMEHBI, JJIUTEIBHOCTH CMEHBI 11

yacoB. [IpounieHTHass HambaBka 3a BaXTOBBIM MeTOA paboThl coctaBisieT 12 %,

paiionHsIit Ko duiueHT 1,7 k 3apabOTHOM TUIaTE U MPEMHUH HA TEPPUTOPUH TOMCKOMH

obnacTtu ceBepHee 60° ceBepHOM MIMPOTHI, exemecsyHas npemus B pasmepe 30 %,
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JIOTIOJTHUTENbHBIE BBIIIATHI 3a BpeAHble ycnoBus Tpyna 4 %. Pacuer 3apaboTHOM
miaThl MOXKHO cBecTu B [Ipuioxkenue A tabnuiry 3.

CrpaxoBble B3HOCHI OIPEIEISAIOTCS COTJIACHO YCTAaHOBJIEHHBbIM HanoroBbim
KoJiekcoM P® u BkIIro9aroT B cedst crpaxoBbie B3HOCHI B [IeHcronHbINM (hoH PO, Don
COLMaNIbHOrO cTpaxoBaHusi, PoHJ 00s43aTETPHOT0 MEAMIMHCKOIO CTpPaxOBaHUS U
0053aTEeJIBHOIO COLIMAJIBHOTO CTPAXOBaHMUS OT HECYACTHBIX CIy4YaeB MPU MPOBEJIECHUN
paboT Ha KyCTOBOM Iuiomajke (Tadbmauma 13).

PaccuuThiBasi 3aTpaThl Ha CTpaxOBaHME OT HECUACTHBIX CJIy4aeB Ha
MIPOU3BOJICTBE M MpodeccHoHaNbHbIX 3a0oieBanuii, BeiOMpaem kiacc 3 OKBOJI ¢
tapudom 0,4 % 115 mpenocTaBiIeHUs yCIyT B 00J1aCTH JOOBIYM HEPTH U IPUPOTHOTO

raza [37].

Tab6nuua 13 — PacyeT cTpaxoBbIX B3HOCOB IpH npoBeaeHuu padot no BIIIT

CrpaxoBanue 3apadoTHas
3apabornass| ®CC | DOMC |[I1DP PD oT Bcero 1aTa mnocJje
miara, pyo. | (2,9%), | (5,1%), | (22%), | HecuyacTHBIX [B3HOCOB, pyd, CTPaxXoOBBIX

pYyo. pYyoO. pYoO. cjIy4aesB, pyo. B3HOCOB, pYyo0.
(0,4%)
Barparelr | 72960,2 |1622,58|2853,51|12 309,24 223,80 17 009,14 | 55951,10
CYMMa AMOPTHU3AIMOHHBIX OTYHMCJICHUM TCXHHUKHU u 060py,ZIOBaHI/IH

OTpEeNeNAeTCsl MCXOJs U3 0ajaHCOBOM CTOMMOCTH OCHOBHBIX IPOU3BOJICTBEHHBIX
GbOHIOB M HEMATEPUAIbHBIX AKTHBOB, M YTBEP)KJICHHBIX B YCTAHOBJICHHOM MOPSIKE
HOPM aMOpTH3allMU, YYMUTHIBAasl YCKOPEHHYK) aMOPTHU3ALMI0 HUX AKTUBHOM YacCTH.
Cpennuii BO3pacT TEXHHUKHU, UCIOJIb3YEMOU ISl MPOBEICHUS padOT MO 3aKauke, HE

AOJIKCH  IIPCBLBIIIATD 10 ner. PaccuuteiBas AMOPTHU3allMOHHBIC OTYHUCJIICHHA,

OmpeNeyiieM aMOpPTU3AllMOHHYI0 Tpymiy i oObekta wu3 IlocTtaHoBieHuUs

[IpaButennctBa PO ot 01.01.2002 N 1 (pea. ot 27.12.2019) "O Knaccudukamuu

OCHOBHBIX CpPCACTB, BKIHOYACMBIX B aAMOPTH3aIIMOHHBIC prHHBI" . Pacuer

aMOPTHU3ALMOHHBIX OTYUCICHUN MOHO CBECTU B Tabuily 14.
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Tabnuna 14 — PacyeT aMOpTU3allMOHHBIX OTYUCIICHUN

TonoBas Ilepuon pa6oTsl
HanmenoBanue | CTommocTs, Amopru- arperatos 3a Cymma
o0beKTa pyo. 3allHOHHAA Hopma OJHY ONepaluIo,l aMOPTH3ALH,
OCHOBHBIX (POH/I0B, rpynmna aMople- q py0./3aKauKyj
YHCJI0 IIT. 3anun, %
HA-320 5215000 2 39 51,35 11 920,9
1 m.
CenenbHblii Tarau | 4 900 000 4 16 0,5 44,76
1 .
AITH-20 12 800 000 4 16 51,87 12 125,13
2 1T.
Kpan-manunysstop, 3 305 000 4 16 1,42 85,71
Biig
YA3-452 730 000 3 24 53,87 10774
1 .
Pesepyap 550 000 5 12 50 376,5
FOpH30HTaHLHBIﬁ
1 mT.
UTOro 27500 000 209,01 25630,4

Ha ocHoBaHuu BBINIENIEPEUNCICHHBIX PAcUeTOB 3aTpaT ONMpeAeisieTCss 00Ias
CyMMa 3arpaT Ha mpoejacHue mepornpusatus mo BIIII, xoTopas mpejacTtaBicHa B
tabmure 15.

Tabnuma 15 — 3aTpaTel Ha TPOBEICHUE OPTaHU3AIMOHHO-TEXHUYECKOTO MEPOTIPUSTHS

Cocras 3aTpart Cymma 3artpar, pyo.
MarepuanbHble 3aTpaThl 1170000
3arparhsl Ha OIUIATy TpyJa 72960,2
CtpaxoBbi€ B3HOCHI 17 009,14
AMOpPTH3aIIMOHHBIE 25630,4
OTYHCIICHUS
HToro ocHOBHBIE PaCXObI 1285599,74
HJIIC 20% 257 119,95
Hroro c HAC 1542 719,69
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4.4 Onpenesienne IKOHOMUYECKOH IPPeKTUBHOCTH

Tabmuma 16 — OOocHOBaHME 3KOHOMHYECKOW S(OPEKTUBHOCTH MPOBEICHUS
MEpOTIPUSATHUS
I_[eHa OJIHOﬁ TOHHBI 3anaTl)l Ha Cpﬂ[[ﬂﬂﬂ MunuMaJbHas
HedTH, pyo. nposeaenue |o:xxkugaemasn JIJIH, HeoOxogumasi
MepOoNpHUATHS, TBIC. T JJAH, TeIC. T
pyo.
15000 1542 719,69 1,4 0,10285

O6miass cymMMa 3aTparT Ha TMPOBEJACHHUE OJHOTO MEPONPUATHS IO
BBIPABHUBAHUIO TMPOPUIS NMPUEMUCTOCTH C¢ 0O0beMoM 3akauku peareHTa 300 m3
cocrapisger 1 542 719,69 py0. Mcxons u3 ombita npumenenus pearenra PB-3I1-1,
okujaeMas cpefHsis TexHomsorunueckas agpdextuBHocts ot BIIII coctaBnsier 1,4 Thic.
t/ckB. JIJIH. CooTBeTCTBEHHO, OXUaaemasi MPUOBLIL cocTaBUT 19,46 MuH py0. mpu
riene Heptu 15 000 py6./1. 11t TOoro, 4r00bI 00pabOTKa OJTHON CKBaKHUHBI OKYITHIIACK,
HYXHO J00bITh He(TU HA cyMy Oosee 1 542 719,69 py6., 6e3 yuera Hasioros. [Ipu niene
Hedtu 15 000 py6./T MeporpuaTre OCTAaHETCS] MPUOBUILHBIM MPHU TOMOTHUTEILHON
noosue HeptH He Menee 102,85 TOHH, 4YTO 3aMETHO HIKE IOKa3aresnen
s pexTUBHOCTH JaHHOTO BUJa padot. Mcxoas u3 pacy€ToB JaHHOTO MEPOIPHUSITHS,
MOXXHO CKa3aTh O BBICOKOW TEXHOJOTUYECKON 3(PPEKTHBHOCTH W IKOHOMHYECKOM
1e1eco00pa3HOCTH MIPUMEHEHUS MOTOKOOTKJIOHSFOIIINX TE€XHOJIOTUI c
ucnonp3oBanueM kommosumuu PB-3I1-1 ¢ 1menpio BbIpaBHUBaHHS —NPOQUIISL

MPUEMHUCTOCTH U YBETUYCHUS HEPTEOTIAuH.
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3AJAHUE JJIS1 PA3JIEJIA
«COIHAJIBHAA OTBETCTBEHHOCTDb»

Crynenry:
'pynna [002%(0]
2b6I1 Annoxuny Bnagumupy Cepreesnuy
Ilkoaa WUITIP Ortnenenne (HOLI) OHJl
YpoBeHb 00pa3oBaHus bakanaBpuat Hanpagsiienne/cnennajbHOCTh Hedreraszosoe neno
21.03.01

Tema BKP:

HedTsiHOM MecToposkiennn (Tomckas 001acTh)

OOocHOBaHUE MPUMCHCHU S MOTOKOOTKIIOHATOIIHUX TEXHOJOTHH Ha 3aHaI[HO-KaTBIJILFI/IHCKOM

Hcxoanble 1aHHbIe K pa3aeiay «ConuajabHasi 0OTBETCTBEHHOCTDY .

XapakTepucTrKa 00beKTa HCCIeA0BaHUS (BELIECTBO,
MaTepHai, npudop, aropuTM, METOIMKA, padodas 30Ha) U
o0yacTu ero mpuMeHeHus

OOBEKT uCCNenoBaHUsI — KYCTOBBIE
TUIOILA/IKH 3anaagHo-KaTbIbrHHCKOTO
mecTtopoxaenus (Tomckas 06macTs).

HepequL BOIIPOCOB, MOMJICKAMINX UCCIICTOBAHNUIO, IIPOCKTUPOBAHUIO U pa3pa60TI<e:

1. [IpaBoBbIe 1 OPraHN3aIHMOHHbIE BOMPOCHI
obecrnieueHunst 6€30MACHOCTH:

—  CHenualibHbIe (xapakTepHbIe npu
9KCIUTyaTaluu  OOBEKTa  MCCIIeOBaHUS,
MIPOCKTUPYEMO pabouell 30HBI) IPABOBHIC
HOPMBI TPY/IOBOTO 3aKOHOJIATEIbCTBA;

- OpraHU3aIMOHHBIC MCPOIIPpUATHA
KOMITOHOBKE paboyeii 30HBI.

npu

OpraHnzarus 6€30MacHOCTH Ha
KYCTOBOH IIJIOMIa/IKE TIPH MPOBEICHUH
KHCIIOTHBIX 00pabOTOK CKBa)KHH:

e [locranosienue IlpaBurensctBa PD
ot 25 ¢erpans 2000 r. N 162;

e Tpynosoi KOJIEKC Poccuiickoit
Oepepanuu ot 30.12.2001 N 197-03
(pen. ot 24.04.2020);

e Jlpuxa3 Mun3apaBconpa3BUTHsA
Poccun ot 16.02.2009 N 451 (pexn. ot
20.02.2014).

2. IlpousBoacTBeHHasi 0€30MACHOCTD:

2.1. AHanu3 BBISIBICHHBIX BPEJHBIX U OMACHBIX (DaKTOPOB
2.2. O60oCHOBaHNE MEPONPUATHIA MO CHUKECHUIO
BO3JICHCTBUSA

PaccMoTpeHHe OMacHBIX M BPEAHBIX
(hakTopoB:
® TIOBBINICHHBIA YPOBEHB IIYMa,;
® HEJOCTaTOYHAs OCBEIICHHOCTb
paboueii 30HHI;
® [IOBBINICHHOC 3HAYCHUC HAIIPAKCHUA,
® TIOBBINICHHBIA YPOBEHb BUOpAIINY;
® JBMXXYHIUECSA MAIIWHBI 1 MCXAaHU3MBI,
MPOHM3BOJICTBEHHOTO 00OPYAOBAHHS;
e 000pYy/IOBaHHUE M0/ IABJICHHUEM;
® 0YKApPOOIMACTHOCT.

3. OkoJiornyeckas 0€30MacHOCTb:

OxpaHa OKpYyKaloIIeH CpeIbl IPH
paboTax 1o IPUMEHEHHIO
MOTOKOOTKJIOHSIOIIIUX TEXHOJIOTUH B
3aBUCHMOCTH OT HaIlpaBIICHUS
BO3/ICMCTBHUS 3arpsI3HSIONINX
BEIIICCTB:

e rtuapochepa;

e jmrocdepa.

4. Be30NMacHOCTDH B Ype3BbIYAHHBIX CUTYALUSIX:

OrneHka ¥ OMUCaHUE BO3MOXKHBIX
Ype3BbIYaHHBIX CUTYaALIH.
Ha kycToBpIX Tutomankax Bo3aukart UC:
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HapylIeHne TepMETUYHOCTH,
paspyiieHne  Kopiyca JIIEMEHTOB,
COJiep)KallluX  KUJKOCTH W Tas3bl,
HaXOJSIIMECS TIOA BBICOKUM pabounm
JIaBIICHUEM;

pa3pbiB  TPYOOIIPOBOJOB, TMOAAOIIHX
pearcHThI B CKBAXKHHY;

MOJIOMKa 000PYyIOBAHUS;

BO3TrOpaHue TOTIIMBA u
HEPTENPOILYKTOB.

‘ Jara Bplaauu 3aganus AJs1 pasjaesia 1no JUHeiHOMY rpauxy

05.06.2020

3anafme BbIAAJI KOHCYJBbTAHT:

JloKHOCTH [1%(0] Yuenas creneHs, Ioanucey Jata
3BaHue
AcCCHCTEHT Ceunn A A. K.T.H.
3amanue NMPUHAJ K UCIIOJITHCHUIO CTYJICHT:
I'pynna [025(0) Hoanuce Jlara
2b611 Anpnoxus Bragumup Cepreesuu
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5. COIUAJIBHASA OTBETCTBEHHOCTb

JIaHHBIN pa3zell MOCBAUIEH CO3IAHUI0 ONITUMAIbHBIX HOPM MEPONPUITUI IS
oOecrieyeHusi ONAronpusATHBIX, OE30MaCHBIX YCJIOBHHM TpyJa M TOBBIIMICHHUS €ro
IPOU3BOAUTENBHOCTH. JII000i BU AEITETLHOCTH YEIOBEKA CBA3aH C ONPEACICHHBIMU
dbakTopamu, HaNpaBJICHHBIX HA yCYryOJieHWe W yXYIIICHHS 370pOBbs. Bompocsl,
CBSA3aHHBIC C COLMAJIBbHONW OTBETCTBEHHOCTBIO, PETYIUPYIOTCS I'OCYIapCTBOM Yepe3
3aKOHbI. POCCHICKUI CclIEHATUCT O0S3aH 3HATH U COONIIOAATh 3aKOHOJATENBCTBO B
JAHHOM  00JlacTH, YTO TMO3BOJUT MHUHHUMHU3UPOBATH HETaTUBHOE JICWCTBUE
MIPOU3BOJICTBA U MPOEKTUPYEMBIX pa3pabOTOK.

B nanHoM cityyae 00beKTOM UCCIIeI0BAHUS SIBIISIETCSA KyCTOBAs IJIOIIA KA, T/Ie
MIPOU3BOJATCS PA3JIUYHBIE TEXHOJOTHMUECKUE ONEpPAlUU [0 3aKaYyKe XUMHUYECKUX
peareHToB B CKBaKUHbI. He00X0AMMO MpoaHaIu3upoBaTh BO3MOKHBIE UPE3BbIUAHbBIC
CUTYyalluy, KOTOPbIE MOTYT BO3HHMKHYTh Ha IUIOMIAJKE, PACCMOTPETh KOMILJICKCHBIE
METO/Ibl UX MPEAYNPEKIACHUS U JIMKBUALINH.

PaboTel mpOBOAATCA Ha OTKPBITBIX KYCTOBBIX IUIOLIAJKax 3amagHo—
Karbuibruuckoro He(TIHOTO MECTOPOXKIEHUS, KOTOPOE PACIOJIOKEHO B 3amajHoiu
Cubupn. B agIMUHHUCTPATUBHOM OTHOILIEHWHM MECTOPOXKICHUE HAXOJIUTCA B
Kapracokckom paiione Tomckoi obmactu. Knumar paiioHa pe3ko KOHTUHEHTATbHBIN
C TIPOJIOJKUTEILHON 3UMOM M KOPOTKUM TeribiM jieToM. Paboter mo BIIIT BemyTes
KPYIJIOTOJIMYHO.

5.1 IIpaBoBbIe U OPraHM3aNMOHHbIE BONPOCHI 00ecredyeHUus 0€30MACHOCTH

Pabotsl mo BIIII npoBonarcs nuiamu, padOTalOMUMHU BaXTOBBIM METOIOM.
Janueiii Bua pabdot perymupyercs TpynoeiM Kogexcom P®. Baxrtoii cumrtaercs
oOlMil Mepuoj, BKIIOYAIOIMIMM BpEeMsi BBIMOJHEHUS pabOT Ha OOBEKTE M BpeMs
MEXIYCMEHHOI0 OTJIbIXa. BaxTol cuMrtaercss 00U Nepuo], BKIIOYAIOUINI BpeMs
BBITIOJIHEHUS pa00T Ha 0OBEKTE W BPEeMsI MEXKTyCMEHHOTO OT/IbIXA.

PaboTHHK OCYyIIECTBIISIET CBOIO JIEATEILHOCTh B COCTABE OpUTaibl XUMUYECKON
o0paboTku ckBaxkuH. Onepanuu, cBsizanHbie ¢ XOC, OTHOCSITCS K MEPEUHIO TSKEIBIX
paboT, CBA3aHHBIX C BPEJAHBIMU U OMACHBIMU YCJIOBUSMH TPYyJAa, IPUMEHEHUE TPyJa

YKEHILMH 3arnpemaerca cornacHo [locranosnenuto [IpasurensctBa PO ot 25.02.2000
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N 162 [38]. 3a BpenHOCTh paOOYHM KOMIICHCUPYETCS BbIJa4eii MOJIOYHOM MPOAYKIIUU
[39]. Paboure Moryt ObITH HMpHBIEYEHBI K pabOTe B HOYHOE BpPEMs, K CMCHHOMY
rpaduky paboThl, KOTOpbi periaameHtupyercs Crateeir 96 TK P®. Pabouwme,
HaxoJSIIMECS BO BPEIHBIX M OMNACHBIX YCIOBUSIX TpyJAa JOJDKHBI TMPOXOJUTH
oOs13aTeNIbHBIC TIPEABAPUTEIbHBIE U TIEPUOJNYECKUE MEIOCMOTPHI I ONpeaeNeHUs
IPUTOAHOCTU JJIA BbINOJHsAEMBbIX paboT corsmacHo Crateu 213 TK P® [40]. s
paboThl, CBA3aHHON C TOBBIIIEHHON ONACHOCTHbIO (BJIMSHHE BPEIHBIX BEIIECTB,
HeOJIaronpusTHbBIE YCIOBUS PabOThl), pabodue JIOHKHBI MPOXOJIUTH 005S3aTEIHbHOE
ncuxuaTpuyeckoe oociegoBanue He pexe 1 paza B 5 set, Cratbs 212 TK PO.

PaGotel, mpoBomumbie B paiioHax KpaitHero CeBepa W TNpUpaBHEHHBIX
MECTHOCTSIX, a TaKX€ BaXTOBBIM METOJOM IMpeAyCMaTpUBAIOT HAJI0aBKU U
ko3 unmenTs! k 3apadorHoi miare, Ctates 302 TK PO. K paboram, BRIIOIHIEMBIM
BAXTOBBIM METOJIOM, HE MOTYT TMpUBJIEKATbCS PAOOTHUKKA B BO3pacte Mo
BOCEMHA/IIATH JIET, OEPEMEHHBIE JKEHILUHBI U )KEHITUHBI, UMEIOIINE IETEN B BO3pacTe
10 TpeX JIET, a TAaKKe JIMIA, UMEIOIINE MPOTHUBOMOKA3aHUs K BBIIOJIHEHUIO PadOT
BAaXTOBBIM METOJIOM B COOTBETCTBHUU C MEAMIIMHCKUM 3aKJIIOYEHUEM, BBIJIAHHBIM B
MOpPSIZIKE, YCTAHOBJIEHHOM (eaepaibHbIMM 3aKOHAMU W HWHBIMU HOPMAaTHBHBIMU
npaBoBbIMH akTamu Poccuiickoit @enepaunn, Ctatbst 298 TK POD.

CrienianbHbIE HOPMBI CBSI3aHBI C BBIICJIEHUEM psiJla HOPM TPYAOBOTO MpaBa B
oTHeibHble KaTeropuu. OHM OTPaKEHbl B MOJIOKEHUSX, PErYJIUPYIOIHUX YCIOBUS
Tpy/Jla CICIMAIBHBIX KATEeTOpHii paOOTHUKOB (KEHIIIMHBI, CE30HHBIE PAOOTHHUKH, JTUIIA,
npokuBaroniye B paiionax Kpaitnero cesepa u T. A.), Cratbst 57 TK PO.

['paxxgaHuH, JOCTUTIUMN COBEPLIEHHOJIETHS, MOXKET CTaTh OINEpPaTOpOM IO
XUMHUYECKON 00pad0TKe CKBaXKHMH, €CITU MPOIIEN METUIIMHCKII OCMOTp, MHCTPYKTAK,
MPOU3BOJACTBEHHOE OOy4YeHHE, CTaXHPOBKY, MPOBEPKY 3HAHUH KOMHCCHEM,

Ha3HAYCHHOM AJIA JaHHOT'O IIOAPAa3ACIICHUA IIPUKA30M I10 IIPCAIIPHUATHUIO.
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5.2 Ilpou3BoacTBeHHAsi 0€30MACHOCTHh NPH BbIPABHUBAHUHU NPOPuis
NMPUEMHUCTOCTH

BeneHneMm TexXHOJIOIMUECKOro Mpollecca XMMUYECKOH 00pabOTKH CKBaXKUH
MIPOU3BOJIMT OTIEPATOP XUMHUECKOU 00paboTku CkBakuH. ETo pabouee MecTo cOCTOUT
U3 CKBAXHWH, KYCTOBOW IIJIOMIAIKH, OOOpYJAOBaHUS XUM. OOpaOOTKH CKBa)KHH.
PaboTHUK TOABEpXKEH BpEAHOMY BO3JCHUCTBUIO, HAXOASCh Ha TEPPUTOPUH
MIPOU3BOICTBEHHOTO 00BEKTa, KOTOpoe Kiaccupummpyetcs cormacuo ['OCT 12.0.003-
2015 [41] (ITpunoxenue A tabiuna 4).

5.2.1 AHauu3 BbISIBJIEHHBIX BPEIHBIX U ONACHBIX (aKTOPOB

[HoBbllIeHHBIA ypoBeHb yma. [llyM HacoCHOro arperatoB HEraTMBHO
BO3JICHCTBYET Ha OpraHbl ciiyxa. BHe3anmHble 1yMbl BHICOKOW MHTEHCUBHOCTH, AaXKe
KpaTKOBPEMEHHbIE (B3pBIBBL, yJapbl M T.Nl.), MOTYT BbI3BaThb KakK OCTpBIC
HelpoceHcopHbIe A (DEKTH (TOTOBOKPYIKEHNE, 3BOH B YIIIaX, CHIDKCHHE CITyXa), TaK U
dbuznyeckre MoBpexJeHUs (pa3pbiB OapaOaHHOW TMEPENoOHKHM C KPOBOTECUEHHUEM,
MOpPaKE€HUs CpeIHEro yxa W ynauTku). Hopma Ha OTKpBITOM MECTHOCTH COCTaBIISET
801BA, a 3HaucHHE ypOBHs 3ByKa Ha pabouem mecte cocrtamiser 40-45 nbA [42].
Cornacuo CIT 51.13330.2011 (3amuTa OT 1HIymMa) MEpONpPUSTHS AJIs YCTpaHEHUs
YPOBHSI IIyMa: HAYIIHUKH W TPOTUBOLIYMHBIC BKJIAAbImK. CHIDKEHHE IIIyMa B
HMCTOYHUKE OCYIIECTBISICTCA 3a CUET YIYUYIIEHUS KOHCTPYKIMH MAIIUHBI WIH
WU3MEHEHUS TEXHOJIOTMYECKOT0 IIpoLecca.

Henocrarounasi ocBenmieHHOCTh padoyeii 30Hbl1. [Ipu paboTe B TeMHOE BpeMs
CYTOK OOBEKT JIOJKEH OBITh OCBEIEH, BO M30exaHue TpaBMartu3ma. B kauecTtBe
OCBETUTENIbHBIX MPUOOPOB TMpUMEHSIOTCS (QoHapu U mOpoxekTopa. Hopma
OCBEIICHHOCTH HE HUXKE 25 JIIOKCOB. MeponpusTHS 10 YIYUYIIIEHUIO OCBEIIEHHOCTH HE
TpeOytotcs [43].

IloBbllIeHHOE 3HaYeHHe HanpsikeHud. [Ipy HaxoxneHMHM HAa KyCTOBOM
IJIoIaAKe onepaTop (padouuit) MOXKeT ObITh MOPaXKEH TOKOM, IIPU B3aUMOJICHCTBUU
CO CTaHIIMEH yrpaBlieHUs], KabelieM, U IPYTUMU dJIEMEHTaMu, MPOBOAAIIUMU TOK. [Tpu
3aMBIKAHUM DJIEKTPUUECKOW IIeMM 4Yepe3 OpraHu3M YeJOBeKa TOK OKa3bIBaeT

TepMUueckoe (0XKOTH), SJEKTPOJUTHYECKOE (HApYIICHHE XUMHUYECKOTO COCTaBa
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TKaHEH U KOXKH), OMOJIOTHYECKOE (CYJOPOKHOE COKPAIEHUE MBIIII, B TOM YHUCIE
Cep/iia) ¥ MEXaHW4YeCKoe BO3/IeiicTBHE (pa3phiB TKAHEH, BRIBUXH, TEpeioMbl) [44].

3amuTHOE 3a3eMJICHUE JIOJDKHO 00eCieunBaTh 3allUTY JIIOJIeH OT OpaXKEHUs
IEKTPUYECKUM TOKOM TMPH TPUKOCHOBEHUH K METALTMYECKUM HETOKOBEIYIIHM
4acTsIM, KOTOPbIE MOTYT OKa3aThCsl MOJ| HAMPSIXKEHUEM B PE3yJIbTaTe MOBPEKICHUS
3o, VIHAMBUIyaldbHBIE CpPEACTBA 3alUTHI: JAUAICKTPUUYECKUE TEepUaTKH,
WHCTPYMEHTBl C  HW30JMPOBAHHBIMU  PYKOSITKAMH, JUIJICKTPUYECKUE  OOTHI,
H30JIUPYIOIINE MOJICTABKHU.

IloBbienHblii  ypoBenb BuOpamumu. Cormacuo ['OCT 12.1.012-90
TEXHOJIOTUYECKasi HOpMa ypOBHsI BHOpockopocTu coctasisiet 92 nb, mpu yactore B 63
['u. Yposens BuOpanuu Ha padbouem mecte oneparopa XOC cocrasmusier okoiio 30 ab,
4YTO HE TpeBbIMaeT HopMy. [lanHas BuOparus oOyciioBieHa paOOTOW JBUTATENS U
Hacoca [{A-320. MeponpusiTusi 10 3aIIUTe OT BUOPAIUU: UCIIOIH30BAHNE PE3UHOBBIX
NepYaTOK M PE3NHOBBIX MPOKJIAIOK B OJIOKE YCTaHOBKHU ABUTaTes [45].

JBHaKyIIMeECS] MAIIIMHBI U MEXaHU3MbI TPOU3BOICTBEHHOI0 000PY/10BAHMSI.
MexaHudeckue TpaBMbl MOTYT BO3HUKATh IPU MOHTaXeE, JEMOHTaKe 000py10BaHMUS,
paccTaHOBKE cIiell. TeXHUKH. [Ipu HempaBUIBHOM SKCIUTyaTallud WIIM UCIIOJIH30BaHUS
HEUCITPaBHOTO 000PYI0BaHUS, HHCTPYMEHTOB, MeXaHu3MoOB. [Ipu mpoBenenun padot
TaK)Ke UCTIOJIb3YETCs aBTOMOOMIIBHBIN TPAHCHIOPT PA3TMUYHOIO Ha3HAUYEHMS, B CBS3H C
4yeM HE0OXOJUMO TPOBOJAUTH MEPONPUSITUS 1O YCTPAHEHHIO BO3MOXKHBIX
MEXaHUYECKUX TPABM.

JI71st 3a1UTHI OT JAHHBIX OMACHBIX (DAKTOPOB MCHOJIB3YIOTCS KOJJIEKTUBHBIC
CPE/CTBA 3alUTHI — YCTPOMCTBA, MPEMSITCTBYIOIIHNE MOSBICHUIO YEJIOBEKA B OMMACHOM
30He. CormacHo I'OCT 12.2.062-81 orpakiaeHus BBIMOJHSIOTCA B BUJE PA3TMYHBIX
CETOK, PEUIETOK, SKPAaHOB M KOKyX0B. OHM JIOJKHBI UMETh TaKHe pa3Mepbl U OBITh
YCTaHOBJICHBI TAKMM 00pa3oM, 4TOOBI B TIOOOM CITy4yae MCKIIIOUUTH JTOCTYT YeIOBEKa
B OIMMacHY10 30HY. [Ipu ycTpoiicTBe orpakiIeHUM TOJKHBI COOJI0IATHCS ONPE/IeICHHBIE
TpeOoBaHMs. 3anpenacTcst padoTa cO CHATHIM WIIH HEUCITPABHBIM OrpakiacHUeM [46].

OoOopynoBanuem mnoa aaBjiaeHueM. JIoOble cocyabl, padoTarouye Mo/

JABJIICHUEM, BCErJla MPEACTABISIOT COOON MOTEHIUAIBHYIO OMACHOCThb, KOTOpas MpH
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ONPEJEICHHBIX  YCIOBUAX MOXET TMOBJeYb TsDKenble mnocienctsus. s
OpeIynpexaeHus MOA0OHBIX cUTyaluii pa3paboTtansl DenepalibHble HOPMBI U
npaBwia B 00JacTH MNpOMBIIIIEHHONW Oe3onacHocty «llpaBuia mpoOMBIIITIEHHON
0€301acHOCTH OMAacCHBIX MPOU3BOACTBEHHBIX OOBEKTOB, Ha KOTOPBIX HCIIOJIb3YETCS
o0opynoBaHue, paboTtamliee IMojA H30BITOUHBIM JaBICHUEM», YTBEPXKIEHHBIE
[Ipuka3zom Pocrexnamsopa Nel 16 ot 25.03.2014 1.

PasrepMerunsanus, JOCTaTOYHO YAaCTO COMPOBOXK/IAETCSI BOSHUKHOBEHUEM JIBYX
rpynn omnacHocted. IlepBas u3 HUX CBsi3aHa C B3pPHIBOM COCYAa WM YCTaHOBKH,
paboraromield MoJ JaBjieHueM. BTopas rpynma OnmacHOCTE 3aBUCUT OT CBOWMCTB
BELIECTB, HAXOSAIIMXCS B 000py0BaHUH, paOOTAIOLIEM MO/] IaBJICHUEM.

[IpyunHamMu pasrepMeTu3alid  MOTYT SIBIATHCA pas3jindHble Je(EeKThI,
BO3ZHUKILIKE TMPH HW3TOTOBJICHHHM, XpaHEHHWH U TPAHCIOPTUPOBKE COCY/IOB,
paboTaromux 1moj| JaBieHueM. [ cBOeBpeMEHHOT0 OOHApYKEHHS ITUX Je(heKTOB
NPUMEHSIOT Pa3InYHbIe METOABI KOHTPOJIS: BHEITHUI OCMOTpP COCY/OB H amlmnapaTos,
paboTaOIIKX MO JABJICHUEM, TUAPABINYECKUE UCTIBITAHUS COCY/I0B, MEXaHUYECKHE
VCTIBITAaHHSI MAaTEPHAJIOB, U3 KOTOPHIX H3TOTOBIICHBI COCYBI, U 1p. [47].

IoxkapoonactHoctb. [lpu BeIMOMHEHMHM pabOT, BBICOKA BEPOATHOCTH
BO3TOpaHUsI TOPIOYE CMA30YHBIX MATEPUANIOB B TOIUIMBHOW CHUCTEME arperaTtoB MpHU UX
aBapuiTHOM BBIXOJIe U3 CTposi. Takke BO3MOXKHO BOCIIAMEHEHHE HE(PTENpOIyKTOB U
ra3oB IpU KOHTAaKTE C MCKpaMH OT pabouero MHCTPYMEHTa MPH HETOCPEICTBEHHOM
Onu3ocTH  OT  AOObIBarOIIed CKBaXHHbl. B mgaHHOM ciyyae HEo0X0auMo
pykoBojctBoBaThest 'OCT 12.1.044-2018 [48]. st mpeoTBpalieH sl BOSHUKHOBEHUS
MOKapOOTACHBIX CUTYaIlil, HEOOXOAMMO MCIOIB30BaTh OMETHEHHbIE HHCTPYMEHTHI,
CBOEBPEMEHHO OCYULIECTBIIATh TEXHUYECKUI OCMOTpP arperaToB, COONIOAATh TEXHUKY
NOKapHOM 0€30MacHOCTH, Opuraja ONEpaTopoB JOKHA MMETh OTHETYIIUTENIH U

ra30aHaJnu3aToOpsbl IIPpU HAXOXKIACHUN HA KyCTOBOﬁ ITOMIaAKE.
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5.2.2 O0ocHOBaHHE MEPONIPUATHH M0 CHUKEHUIO BO31eHCTBUS ONACHBIX U
BpeIHbIX (aKTOPOB

besonacHocty mnpoBeneHusi 3akauku [IOT 3aBUCUT, B OCHOBHOM, OT
coomoaenus UITBOT 137-2008 «MHCTpyKIus 1O TPOMBIIIIEHHON 0€30MacHOCTH U
oXpaHe TpyJa JIJIsl OrepaTopa Mo XUMHIECKOU 00pabOTKe CKBKHH.

TpeOoBanus 0e30macHOCTH nepea nposeaeHnem pador. [lonyuus 3amanue,
OlepaTop MAOJDKEH: MPOBEPUTh MCIPABHOCTh HACOCHBIX AarperaTroB, 3allOpHOU
apmatypsbl, TpyooripoBoaoB, KUII u A; mpoBepuTh HallMune MOKAPHOTO HHBEHTAPS U
€ro UCIIPABHOCTbh; MMOCTOSHHO JEPKATh padouee MECTO YCThsl CKBaXKUHBI B YUCTOTE U
MOpSAJIKE, HE 3arpOMOXK/IaTh MOCTOPOHHHMH IMPEAMETaMH; YCTaHOBUTH HACOCHBIM
arperar oT CKBa)XMHbI Ha paccTostHUU He MeHee 10 M, kaOMHOM OT yCThsl C HABETPEHHOU
CTOPOHBI; MPOBEPUTh HA T'€PMETHUYHOCTh MyTEM OINPECCOBKU Ha IMOIYyTOPAKPATHOE
pabouee JaBlIeHWE BCE HArHETATENbHBIC JIMHUM BOJOW, MPOBEPUTH HATUUHEC
oOpaTHOro KjamaHa, TMpU OOHAPYKEHUU HEUCIPABHOTO TEXHOJIOTHYECKOTrO
000pyI0BaHUs COOOIIMTH TEXHOJIOTY (MacTepy) U IPUHATH MEPHI JIs1 UX YCTPAHECHHUS.

TpedoBanus 0e3omacHoCTH BO Bpemsi padoThl. [Ipu 3aKkauke XUM. peareHToB
B CKBAXXMHY: HEOOXOJUMO O0O€CleurBaTh MPaBUIBHYIO TEXHOJIOTHIO, CIEAUTH 3a
MOKa3aHUSIMU MaHOMETPA; PA3IUTHIA XUMUYECKUIA peareHT CBOEBPEMEHHO yOupaTh B
CHEIUATBHO OTBEJACHHOE MECTO; HE JIOJDKHO OBITh YTEUKH XHMM. PEareéHTOB uepes
COEMHEHHsI 000pyAOBaHUS U TPYyOONPOBOIOB; HE PEMOHTUPOBATh KOMMYHHUKAIINH,
TPyOOIPOBOI.

[Ipu monmajgaHuu peareHTOB HAa HE3AUIUIICHHbIC YYACTKHU TeJa: MPOMBITh MX
NpoTOYHOM BOJOW. Bo Bpemsi mpoBeneHusi pabOThl: CTAHOBHUTHCS C HABETPEHHOU
CTOPOHBI BO HU30€XKaHWE TMOMNAaJaHusl MapoOB XHWM. pearcHTOB MpH BiabixaHuu. Ha
KyCTOBOHM IUIOIIAJIKE TNPUMEHATh OTKPBITHIA OrOHb JJisi OTOrpeBa 3aMep3LINX
TpyOONpoBOJOB U O0OpYAOBaHHS 3alpeliaercs. 3akaukKy XUM. pearcHTOB
MPOU3BOAUTD MPHU JOCTATOYHONM OCBEUIEHHOCTH pabOUYMX MECT.

TpeGoBanus Ge3omacHOCTH MO0 OKOHYaHUM padort. Ilo okoHuaHuu padoT
KOMMYHUKAIIMU U 000pyA0BaHKE TIPOMBITH BOJIOM U MPOMBIBOYHYIO BOJIYy 3aKadyaTh B

JIpeHaxHyto cuctemy. OCBOOOIUBIIYIOCS Tapy U3- MOJI XMM. pEareHTOB CKJIabIBaTh B
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CIIEHHAIBHO OTBEJEHHOM MECTE, COIVIACHO YCTAaHOBJIEHHOMY IpaBUJIaMU MOPSJIKA.
Co0path U yJIOXKUTh HUHCTPYMEHT.

O BBINOJHEHHON paboTe HOJOXKHUTh HEMOCPEACTBEHHOMY PYKOBOJUTEIIO
paboTsl. CoaTh CMEHY CMEHILMKY C POCIHCHIO B BAXTOBOM KypHaje. CHITh cpe/icTBa
uHaMBUAYyaIbHOU 3auThl (CU3) 1 yIOXKUTh UX B MECTA XpaHEHHUS. BBIMBITh PYKH C
MBUIOM WM TPUHATH Ayl (HE JIONMYCKAeTCs MbBITh PYKH KUJIKOCTSIMHU,
IpeIHA3HAYEHHBIMHU VIS BBIIIOJHEHUS TEXHOJIOTMYECKHUX ITPOLIECCOB).

5.3 Jkosornyeckasi 0€30MaCHOCTH

Omnepanuu no 3akauke [IOT compoBoknaercs HEU30€KHBIM TEXHOTE€HHBIM
BO3/I€iicTBHEM Ha 00BEKTHI MPUPOIHOU cpebl. C LENbl0 UCKIIOYEHHS WM CBEICHUS
K MUHUMYMY HETaTUBHOTO BO3JICHCTBUSA padOT JAaHHOTO BUAA HA OKPYKAIOLIYIO CPEIy
IPELYCMOTPEH KOMIUIEKC CHELUAIBHBIX MEPOINPHUATUH IO OXPaHE OKPYKAIOLIEH
cpenbl. Bece paboThI JOIKHBI IPOBOAUTHCS B COOTBETCTBUH C 3aKOHOAATEIHCTBOM 10
OXpaHe HeJIp, OKPYKAIOUIEN Cpeabl U IPUPOIHBIX PECYPCOB, a Takke DenepanbHbIX
Hopwm u IlpaBun B o6nactu npoMbluieHHON Oe3onacHocTu «lIpaBuna 6e3onacHocTH
B HE(TSHOM U Ta30BOM MPOMBIIICHHOCTHY, Y TBEPKJIECHHbBIE ITpuKa3zoM DenepanbHoi
CILy OBl 110 KOJIOTUYECKOMY, TEXHOJIOTUYECKOMY U aTOMHOMY Hajazopy oT 12.03.2013
N 101.

3amura ruapocdepsnl. B xone padot no nposenenuto BIIII pearentamu npu
ONPEIEIICHHBIX YCIOBUSAX MOTYT MPOUCXOJUTh pAa3JIUYHbIE BO3JCHCTBUS HA
ruapocdepy:

e yTeUYKa XUMHUYECKMX pEarcHTOB W3 pE3EpByapoB M JIO3UPYIOLIUX
YCTaHOBOK;

®  3arpsA3HEHUEM BOJIOTOKOB, MOBEPXHOCTHBIX BOJOEMOB, IMOJ3EMHBIX BOJ
IPYHTOB, IOYB XUMHUYECKUMU pEAreHTaMH, TOpHOYEe-CMa30YHBIMH MaTepHhalamu,
IJIaCTOBBIMHU (DIIFOMIAMY;

®  XO3SIUCTBEHHO-OBITOBBIMU KUJIKUMU U TBEPJIBIMU OTXOJIaMHU;

® [IEpETOKaMH B  3aKOJOHHOM IPOCTPAHCTBE H3-3a  HapyLICHUS

LIEJIOCTHOCTH 00Ca HON KOJIOHHEI.
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B coorBeTcTBMM € HOpMamMu TEXHOJOTHMYECKOTO MPOCKTUPOBAHUA IS
MpEeAOTBPAICHUS OMATAHUS XUMHUECKUX PEAT€HTOB M TEXHOJIOTMUECKHUX JKUIKOCTEN
B TUIpocdepy, periaMeHT JOJDKEH IMpelycMaTpUBaTh MOJHYIO TepMETU3AII0 BCEro
000pyI0BaHUS, ApMATYPHI.

[Tocne 3akauku XMMHUYECKUX PEAr€éHTOB WJIU APYTUX BPEIHBIX BEILIECTB, 0
pa300pKU HArHETATEJIbHOM CUCTEMBI, JOJIKHA MPOKAYMBATHCS KUAKOCTH 00BEMOM,
JIOCTaTOYHBIM JIJII TIPOMBIBKM HarHeTaTelbHOW cucTeMbl. COpOC KUIKOCTH TOCIHE
MIPOMBIBKHM JIOJDKEH TPOU3BOJUTHCS B COOPHYIO €MKOCTh. OCTaTKU XUMHUYECKUX
pEareHToB cleayeT coOupaTb M JAOCTaBIATh B CHEUUAIbHO OTBEIEHHOE MECTO,
000pyI0OBaHHOE /JIsi YTHWIIM3ALMK UM YHUYTOKeHus. OxpaHa HEAp Ha BCEX dTamax
OCBOCHHMSI U Pa3pabOTKU MECTOPOXKIEHUSI 00ECIIEUNBAETCS MOIb30BATEISIMUA HENPp U
KOHTPOJUPYETCS OpraHaMu TOCYIapCTBEHHOTO TOPHOTO HAJ[30pa U OPTaHAMH CITYKOBI
HaJ30pa B chepe mMpUpoI0IoIb30BaHusA. MepOonpHsaTHS IO OXpaHEe MO3EMHBIX BOJI OT
3arpsi3HEHUS]  JIOJDKHBI  COOTBETCTBOBATh TPEOOBAHUSIM CAHUTAPHBIX  MPABUI
«'urueHnyeckue TpeOOBaHUS K OXpaHe MOA3EMHBIX Boj OT 3arpssHeHus. CII
2.1.5.1059-01», yTBepx1éHHBIM [ JTaBHBIM TOCYAapCTBEHHBIM CAaHUTAPHBIM BpPayoM
Poccuiickoit ®enepannu 16 urons 2001 roga, BBeAEHHBIM B JIeUCTBUE ¢ 1 OKTAOpPS
2001 rona.

3ammra Jurocdepsl. [lpu 3akauke I[IOT npoucxoasT HapyLIeHHS U
3arpsi3HEHUS] TOYBEHHOTO W PACTUTEIBHOTO TIOKpOBa YTE€UKaMu (MPOJIMBAMM)
pEareHTOB, TEXHUYECKUX KUJIKOCTEM, a TAKKE MII0X0€ KAYECTBO MPOMBIBKU CKBaKUHBI
nocie padbor mo BIIII. YrtoObl u30ekaTh MOMOJHUTEIBHOTO 3arpsS3HECHUS HU3-3a
HEKAUECTBEHHO MPOBEJIEHHBIX ONepaluid, HEOOXOIUMO BECTH MOJIHBI KOHTPOJIb 32
BCEMH IPOIIECCaMU B TEUEHUH BCETO BPEMEHU MIPOBEICHUS PadoT.

[IponuTelii mpoAyKT yOHUparOT € MOMOINbIO MecKa WM ONWJIOK, 3aTeEM
3arps3HEHHYI0  TMOBEPXHOCTh  MPOMBIBAIOT  BOJAOW.  YTWIM3ALMI  OTXOOB
OCYILECTBIJISIIOT B COOTBETCTBUM C CaHUTapHbIMHM IpaBuiamu Ne3183-8 «llopsmok
HAKOIUICHUS], TPAHCHOPTUPOBKHU, OOE3BPEXKUBAHUS U 3aXOPOHEHUS TOKCHUYHBIX
MIPOMBIIIUIEHHBIX OTX0JI0BY». [Ipu cOOII0ICHIH HOPM TEXHOJIOTUYECKOTO PeXUMa Mpu

MPOU3BOJICTBE  TeJICOOpa3yIOIIero CcocTaBa M OOECIEUYCHUH TePMETUYHOCTH
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TEXHOJIOTUYECKOTO O0OpPYJIOBaHMS BO3MOXHOCTh 3arpsi3HEHUsT paboueld 30HbI
OTCYTCTBYET. 3arnpeniaeTcsl yTHUIn3alus He MOABEPTIInXCcsl 00€3BPEKUBAHUIO JTFOOBIX
BUJIOB OTXOJIOB IMPOU3BOJICTBA B JEHCTBYIOIIME HE(YTECOOPHBIE KOJUIEKTOPA.

OTxomp1, 00pa3yronIuecss MPU BBITOJIHCHUH pPa0OT, TOJJICKAT BBIBO3Y U
nanpHeimen yrunuzanuu. Heooxoaumo monyuuts B Poctipuponaazope paspeieHus
Ha BBIOPOC BpEIHBIX BEIIECTB B aTMocdepy OT CTallMOHAPHBIX MCTOYHUKOB,
paspernieHus Ha cCOPOC CTOYHBIX BOJ, TUMUTHI Ha pa3MeIeHNuEe OTXO0I0B ITPOU3BOICTBA
U IOTpeOJIeHHUS.

5.4 be3onacHOCTDH B Ype3BbIYAHBIX CUTYAUSX

UpesBplyaliHble CUTyallUW, KOTOPbIE MOTYT BO3HHUKHYTh Ha KYyCTOBOU
IJIOIIA/IKE 3anagHo-KaTblIbrMHCKOTO MECTOPOXKACHUS npu 3aKayKe
MOTOKOOTKJIOHSFOIIMX TEXHOJIOTMU: HApPYILIEHWE TEPMETUYHOCTH WM Pa3pylICHUE
KOpITyca 3JIEMEHTOB, COJAEPKAIIUX KUIAKOCTH M Ta3bl, HAXOIAIIUECS IOJ BBICOKUM
pabouuM AaBJEHUEM; Pa3pbiB TPYyOONPOBOJOB, MOJAIOIIUX PEAreHThl B CKBAKUHY;
MOJIOMKa 000pyI0BaHUsI, BO3rOpaHKE TOIUIMBA U HE(DTEIPOTYKTOB.

TexHolOrMYeCKHE TMPOLECCHl, HAYLIME II0J BBICOKUM JaBICHHUEM, U
o0opynoBaHue, Haxojsiieecs moja OOJIbITUMU Harpy3kaMu, B OTpe/IeTICHHBIX
YCJIOBHSIX TIPEJICTABIISIOT HAUOOJIBIITYIO OMACHOCT JIJIS 37I0POBBS M dKU3HH MIEPCOHATIA.
Cornmacho ®Hwull IIb «llpaBuna Oe3omacHOCTH B HEePTSIHOM W Ta30BOM
MIPOMBITIUICHHOCTW» 001Ie TpeOOBaHUS MPHU MPOBEICHUN PadOT MO0 BHIPABHUBAHUIO
npoduyis  TPUEMUCTOCTH CKBAXXMH BKJIIOYAIOT B ce0s ClEemyromue KIIOUYEBhIC
MOMEHTHI:

e  paboOThl MO0 HAarHETAHWIO B CKBAXXWHY XUMHYECKUX M JIPYTUX areHTOB
MPOBOJISATCS B COOTBETCTBUU C IIJIAHOM, YTBEPKIEHHBIM HedTera3oo0bIBatoei
OpraHU3aIUEH;

e B IUIaHE JOJDKHBI OBITh YKa3aHbl MOPSAOK MOJTOTOBUTEIBHBIX PadoT,
cXxeMa pa3MeIleHUs] O0OpYyJOBaHMs, TEXHOJOTHS MPOBEIACHUSI MPOIECCa, MEpPHI

6630HaCHOCTI/I, OTBETCTBEHHBIMN PYKOBOIUTCIIb pa60T;
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® IIpUM 3aKauke XHUMHYECKUX pPEareHToB, Iapa, Tropsvyel BOJbI Ha
HarHeTaTeJbHONW JIMHUU Y YCThs CKBaXKUHBI JIOJDKEH OBITh YCTAHOBJICH OOpaTHBIM
KJIATaH;

®  HarHeraTelbHas cUCTeMa Iociie COOPKH /10 Hayasa 3aKavyku JOJKHA ObITh
OIPeCcCOBaHa Ha MOJyTOPAKPATHOE OKUIAEMOE pabouee 1aBICHHE;

® [pU TUJIPABIMYECKUX  HUCMBITAHUSAX  HATHETATENIbHBIX  CHUCTEM
OOCITY’>KUBAIOUIMI TepCcoHaN JIOJDKEH OBbITh yJaleH 3a Npelebl OMacHON 30HbI,
yCTaHaBJIMBAaEMOU TUIAHOM PaloT;

e  mepes HavajaoM pabOThI IO 3aKaYKE PeareHTOB, BOJBI U ITOCJIE BPEMEHHON
OCTaHOBKH B 3UMHEE BpeMs HEOOXOAMMO YOSIUTHCS B OTCYTCTBUU B KOMMYHUKAIIHSIX
HACOCHBIX YCTAHOBOK M HAarHETATEIbHBIX JIMHUAX JICTHBIX TIPoOOK [49].

OcCHOBHBIE MEPOIIPUATHUS 10 MPEJOTBPAILIECHUIO OMTACHOCTEN, 00YCIOBICHHBIX
MOBBIIICHUEM JABJICHHUS W HArpy3kamH, BKIIOUAIOT B ceOs: OCMOTP U HUCIBITAHUE
YCTAaHOBOK, OOOpYJOBaHUS, MEXaHU3MOB;, TMPUMCHCHHE pa3IUYHBIX CPEJICTB
OJIOKUPOBKH, HCKIIIOYAIONINX aBapud TPU HENMPABUIBHBIX JACHCTBUAX pPaOOUMX;
aBTOMAaTH3allusl TTPOU3BOJICTBEHHBIX MPOIECCOB, MO3BOJISIONIASI BHIBECTH JIIOACH U3
OTTACHBIX 30H, U OCYIIECTBIIATH KOHTPOJIb MMOKa3aHU PHUOOPOB TUCTAHITUOHHO.

BeiBoa K pazaeny

B nanHo# rnaBe pazoOpaHbl TpeOOBaHUS TPOMBIILICHHOW O€30MaCHOCTH TIPU
nposenenun 3akauku [IOT B mmact, ObUT MPOBEAEH aHAIU3 OCHOBHBIX OMACHBIX H
BpEAHBIX (DAKTOPOB, OCHOBHBIX MPUYUH YXYIUIEHUS SKOJOTUU MpU padoTax u
PacCMOTPEHBI MEPOIPUSITHUSL, CIIOCOOCTBYIOIINE CHUKEHUIO BIUSHUS TEXHOJOTUM Ha
OKPY’KaIOILYIO Cpeny.

[TpuBeneHbI MEPHI 1O JTUKBUIAIMK BIUSHUS OMACHBIX U BPEAHBIX (PAKTOPOB U
M0 MPEJOTBPAICHUIO YPE3BBIYANHBIX CIyUYaeB, a Takxke npeacrapieHa « HCTpykuus
M0 MPOMBIIIEHHON 0€30IacCHOCTH M OXpaHe TpyJda JJIs onepaTopa Mo XUMHUYECKOM
00paboTKe CKBaXXMH», HA OCHOBAHUHU KOTOPOM MPOBOJUTCS BhIpaBHUBAHHUE MPODUIIS

MIPUEMHUCTOCTH.

85



SAKJIIOYEHUE

B BoimyckHOM  kBanmupUKanMoOHHOW paboTe ObUIM  PAacCMOTPEHBI U
MPOAHATM3UPOBAHBI PA3JIMYHbIE COBPEMEHHBIE MOTOKOOTKIIOHSIOIINE TEXHOJIOTHH,
MPUMEHSIEMbIE JUIs BBIPDABHUBAHHS TNPOPWIST MPUEMUCTOCTH HATHETATEIbHBIX
ckBakuH B Poccuu. IlpoBenén moabop 0a30BOil TEXHOJOTWHU ISl IPUMEHEHUS Ha
3anagHo-KaTbUIbTMHCKOM — HE(TSHOM  MECTOPOXKEHUH, pa3o0paHa METOJUKa
MPOBEJCHUS OTIEPAIMU 0 3aKaYKEe COCTaBa C CKBAXKHUHY.

Hcxons w3 reonoro-GU3MUecKux ¢ TEXHOJOTHYECKHX YCIOBUH Ha
MECTOPOXKJICHUH, MOXXHO CKa3aTh, 4yTo HaumbOosiee mnonaxomasmiet [IOT sBusercs
UCIOJIb30BaHUE TepmoreneoOpasytomero pearenta PB-311-1. [lanubiii BbIOOD
MOATBEPKIACTCS MPOBEACHHBIMU OIBITHO-TIPOMBINIIEHHBIMU UcTibITanus ¢ 2007 1o
2008 rox, rae 3gdeKT OT OAHON CKBAXKUHO-O0OPAOOTKU MPEBBICKI 2,5 THICSYU TOHH
JTH.

Taxxe ObuM paccuMTaHbl (PUHAHCOBBIE 3aTpaThl Ha MPOBEICHUE OJIHOM
00pabOTKN HarHeTaTeNbHON CKBaKUHBI, KOTOphIe cocTaBmin 1 542 719,69 pyOaeit, u
OIICHEHBI 3aTpaThl Ha OIUIaTy Tpynaa Opuraasl pabouux, coctaBuBmme 89 969,34
pyosieit Ha oJaHYy 00paOOTKy, JUISAIIYIOCS BMECTE€ C TMOJATOTOBUTEIBHBIMU U
3aKJIFOYUTENIbHBIMU paboTamu 79,3 daca.

PaccMmoTpeHbl Mepbl MPOW3BOJICTBEHHOW O€30MAaCHOCTH TPHU BBIMOJHEHUHU
paboT Ha KyCTOBOHM IUIOLIAJKE, M B paMKax 3TOr0 BOMpOCa MPOaHATH3UPOBAHBI
BpEIHBIC W OMAaCHBIC MPOU3BOACTBEHHBIC (PAKTOPHI U PEKOMEHIOBAHBI MEPOTIPUATUS

10 X YCTPAHECHHUIO.
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Ipuioxkenue A
Nudopmarnus ganHoro paszaena (ctp. 93 — 94) ynanena, Tak Kak OTHOCUTCS K

KaTeropur KOMMEPYECKON TANHBL.
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Ta6muma 3 — Pacuer 3apaboOTHOM TJ1aThI

Hopma
YacoBasn 3apaboTHas
rapuduas Bpemenu Ha HanOaBka :"sa ) ) R
Homxnocrs | KoauyecTBo craBia, pyo. nposenenue | BaxrtoBblii | Paiionnblii | Exxemcsaunasi| Bpeanbrie CrpaxoBbie yaerom
YyeJI0BeK MepOHEI/IHTI/Iﬂ, Merox | Kod(pduuHMeHT| mnpemMusi |YCJIOBHS TpyAa B3HOCBI HA0ABOK, py6.
Omneparop XOC 2 109,1 55,2 18 610,3
4 paspsaa 1,12 1,7 1,3 1,04 1,304
Omneparop XOC 2 115,2 53,87 19170,9
S paszpsga
MamuHucT 2 97 49,6 14 864,3
11A-320
Macrep 2 133,3 49,3 20 314,8
ITHII
UTOTO 8 4545 208 72 960,2
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Tabnuna 4— OnacHele U Bpeanbie GpakTopsl pH 3akauke [10T

Jransbl pador

DaxkTopsbI & 2o B E HopMmaTuBHBIE JOKYMEHTHI
(TOCT 12.0.003-2015) |5 Z E 5|2 &
E 5 E | B é
EFHEE
@ A )
1. MOBBIIIEHHBIN YPOBEHD + I'OCT 12.1.003-2014 CCBT. lym.
myma OO6mue TpeboBaHusl 6€30MACHOCTH.
2.HeaocTaToyHas + + | CII52.13330.2016 EcrectBenHOE 1
OCBEIICHHOCTh HCKYCCTBEHHOE OCBEIIICHHE.
paboueii 30HBI AKTyanu3upoBaHHAs PEIAKLIUS
CHulI 23-05-95*
3.OBBIIEHHOE 3HaueHne| + | + + | TOCT 12.1.038-82 CCBT.
HaIpsKEHUS OnekrpodesonacHocTs. IIpenensHo
JIOTTYCTUMbIE YPOBHH HAIPSHKCHUN
MIPUKOCHOBEHUS U TOKOB.
4. IOBBILIEHHBIN YPOBEHB + I'OCT 12.1.012-90 CCBT.
BUOpanuu Bubpanunonnas 6ose3nb. O0mme
TpeOOBaHMUS.
5. nBwKymuecs MamuHel | T + | T'OCT 12.2.003-91 CCBT.
Y MEXaHU3MBI O6opyaoBaHue MPOU3BOICTBEHHOE.
IIPOU3BOJCTBEHHOTO O6mue TpedoBaHUs 0€30MTACHOCTH.
000opyioBaHUs
6. 00opyI0BaHUE MO + + + | PJ126.260.010-97 IlepeycHb
TTABJICHUEM HOPMATHUBHOW JOKYMEHTAIUH TI0
CTaHapTU3AINH HA COCYIbI U
amnmaparbl, paOoTaroIIKe 0T
TaBJICHUEM.
/. IO’KapOoONacTHOCTh + + + | TOCT 12.1.044-2018 CCBT.
[To>kapoB3pHIBOOTIACHOCTD BEIIIECTB
u MarepuanoB. HomeHkmatypa
MoKa3aTeNeld U METOJIbI UX
OTIpE/ICTICHHUSI.
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