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INJIAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA
21.03.01 Hedrerazonoe aesio

OOII «Pa3paborka u IKcIIyaTauys HepTAHBIX M Ta30BbIX MECTOPOKACHMII»

Kon HaumeHnoBaHue KOMIIETEeHIIUN
KOMIIETeHIIH U
YHuBepcajabHble KOMIIETEHIINH

YK(Y)-1 CriocobeH OCYIIECTBIIATh MOUCK, KPUTUYECKUN aHAIM3 M CHUHTE3 MH(OpPMAIIHH,
IPUMEHSITh CUCTEMHBIN NOJIXOJ] ISl pELIEHMsI IOCTABJIEHHBIX 3a]a4

YK(Y)-2 Crioco0eH ompenensTh Kpyr 3ajad B paMKax IOCTaBJICHHOW IIEJIM M BBEIOMPATh
ONTUMAJIbHBIE CITOCOOBI X PELIEHUs, UCXO/s U3 JIEHCTBYIOUIUX MPABOBBIX HOPM,
HMMEIOLIUXCS PECYPCOB U OTpaHMYEHUIN

YK(Y)-3 CriocoOeH OCyIEeCTBISITh COIMAIBHOE B3aUMOJICHCTBUE U
peaJIn30BbIBATH CBOIO POJIb B KOMaH/IE

YK(Y)-4 Crioco0eH OCyYIIECTBIIATh JAEIOBYI0O KOMMYHUKALIMIO B YCTHOM M MHCbMEHHOMN
dopmax Ha TOCymapcTBEHHOM  si3blke  Poccuiickoit  ®enmepanuu U
MHOCTpaHHOM(bIX) sI3bIKe(ax)

YK(Y)-5 Crioco6eH BOCIpUHUMATh MEXKYJIBTYPHOE pa3HOOOpa3ue oOI1ecTna B
COIIMAJIbHO-UCTOPUYECKOM, ITHUECKOM M (PUi1ocohCcKkoM KOHTEKCTaxX

YK(Y)-6 CrocoOeH ympaBisiTb CBOMM BpPEMEHEM, BBICTpaWBaTh U PEATU30BBIBAThH
TPACKTOPHUIO CAaMOPA3BUTHS HA OCHOBE NMPUHIUIIOB 00pa30BaHMs B T€UEHUE BCEi
KU3HU

YK(Y)-7 Crioco0OeH mojsiepKuBaTh JOKHBIM ypOBEHb (PU3HUECKON MOATOTOBICHHOCTH
JUIsi  00ECTiCYeHMs]  TIOJIHOIIEHHOM  COIMaNbHOM W TpodecCHOHaTbHON
JeSITEIbHOCTH

YK(Y)-8 CriocoOeH co3aaBaTh M TOJIEPKUBATH B TTOBCEAHEBHOM KU3HU U
B Mpo(heCcCHOHATBHOM IeATeTLHOCTH O€30TIaCHBIC YCIIOBHS
KU3ZHEIESATEIbHOCTH Il COXPaHEHUS MPUPOIHOM cpefibl, O0ecTieueHus
YCTOWYMBOTO pa3BUTHUS OOLIECTBA, B TOM YHUCIIE IIPU YIPO3e U
BO3HUKHOBEHUU YPE3BBbIYAMHBIX CUTYAIIUN U BOCHHBIX KOH(QIMKTOB

YK(Y)-9 CriocoOeH mpuHUMAaTh 0OOCHOBAHHBIE YKOHOMUYECKHE PEIICHHS] B Pa3IMUHBIX
00J1aCTsIX )KU3HEACSITEITbHOCTU

YK(¥)-10 Crocoben  (opmupoBaTh HETEPIUMOE OTHOIIEHHWE K KOPPYNLHUOHHOMY
MOBE/ICHUIO

Oo6menpodeccnoHabHbIe KOMIIETEHIIHUA

OIIK(Y)-1 Crioco0eH pemiaTh 3a1a4H, OTHOCALIUECS K MPodecCHOHaTbHON
NEeSITeNIbHOCTH, MPUMEHSISI METO/IbI MOJICTUPOBAHMS, MATEMAaTUYECKOTO aHaJH3a,
€CTECTBEHHOHAy4YHbIC U OOIICHH)KEHEPHbIC 3HAHUS

OIIK(Y)-2 Croco0OeH y4acTBOBaTh B IPOEKTUPOBAHUM TEXHUYECKUX OOBEKTOB, CUCTEM U
TEXHOJOTMYECKUX TMPOIECCOB C YYETOM HKOHOMUYECKHX, IKOJIOTHUYECKUX,
COIMAJIBHBIX U APYTUX OTpaHUUYCHUI

OIIK(Y)-3 CrniocobeH ydacTBOBaTh B YIpPaBIECHUH MPOGECCHOHATBHON JESATEIbHOCTBIO,
UCIOJIb3Ys 3HAHMS B 00JIaCTH MPOEKTHOTO MEHEHKMEHTA

OIIK(Y)-4 CnocobeH mNpoBOAWTH HU3MEpPEeHHs M HaOmoJeHus, oOpabaTbiBaTh U
MIPE/ICTABIISTh SKCIEPUMEHTAIbHBIE TAHHbIE

OIIK(Y)-5 CrnocobeH MOHMMATh MPUHLUUIBI PabOTHl COBPEMEHHBIX HH(POPMALMOHHBIX
TEXHOJIOTUH M HCIIOJIb30BaTh HX JUIS peIIeHHs 3ahad NpoQecCHOHaTbHON
JESITEIBHOCTH

OIIK(Y)-6 CrnocobeH  mpuHMMaTh  OOOCHOBAaHHBIE  TEXHHYECKHE  pEIICHHS B

npodeccHoOHaNbHONW JIEATENIbHOCTH, BBIOMpaTh AS(PQPEKTHBHBbIE M Oe30IacHbIe
TEXHUYECKUE CPEJICTBA M TEXHOJIOTUU




OIIK(Y)-7

CrocobeH  aHaNM3MPOBAaTh, COCTABIATH W IPUMEHSATH  TEXHUYECKYIO
JOKYMEHTAIIO, CBSA3aHHYI0O C TPO(ECCHOHANBHON  JEATENbHOCTBIO, B
COOTBETCTBUU C JICHCTBYIOIMMU HOPMAaTUBHBIMU ITPABOBBIMU aKTaMU

ITpodeccuonanbHble KOMIIETEHIIUU

MK(Y)-1

CriocobeH OCYIIECTBIATh M KOPPEKTHPOBATh TEXHOJOTHYECKUE MPOIECCHI
He(Tera3oBoro TMPOM3BOJACTBA B COOTBETCTBUM C BBIOpaHHOW cepoid
1po(heCcCHOHATLHOM e TEIILHOCTH

MK(Y)-2

Crnioco6eH poBOIUTH PaOOTHI MO JUATHOCTHKE, TEXHUUYECKOMY 0OCITYyKUBAHHIO,
PEMOHTY H SKCIUTyaTallii TEXHOJIOTHUECKOTO 000pyI0BaHUS B COOTBETCTBHH C
BBIOpaHHOM chepoit TpodheCCHOHATBLHON NeSTeIbHOCTH

MK(Y)-3

CriocoOeH BBIMOJNHATH PabOTHl MO KOHTPOJIO 0€30MacHOCTH paboT mpu
MPOBEACHNU TEXHOJOTHUYECKUX IPOILECCOB HE(TEera3oBOro IPOU3BOJCTBA B
COOTBETCTBHUU C BEIOpaHHOU chepoil npodeccnoHaTbHON NeITeTbHOCTH

MK(Y)-4

Crioco6eH mpUMEHSITh TPOLIECCHBIN TTOIX0/T B MPAKTUYECKON JIEATETLHOCTH,
coueTaTh TEOPUIO U MIPAKTHKY B COOTBETCTBUHU C BBIOPAHHOM cdepoil
1pohecCHOHATBHON JIeATeTLHOCTH

MK(Y)-5

Crocoben oOecrieynBaTh M KOHTPOJIMPOBATH BBHINOJHEHHE MOKas3aTenell pa3padoTKu
MeCTOpO)K}IeHI/Iﬁ 1 IMTIPOU3BOJCTBECHHBIX ITPOIIECCOB ITPH SKCILTyaTallu CKBAXXKWH

MK(Y)-6

Criocoben obecrednBaTh BBITOTHEHHE PA0OT 110 TEXHHUECKOMY O0CITY)KUBAHHIO U
PEMOHTY, TMATHOCTUYECKOMY 00CIIeIOBaHUIO 000PYA0BAHYS, IPOBOIUTH
OpraHM3allMOHHO-TEXHUYECKOE 00ecIeueHne porecca J00BIYH YIIeBOIOPOAHOTO
CBIPbs

MK(Y)-7

CriocoOeH  BBINOJHATH pabOThl MO MPOEKTHPOBAHUIO  TEXHOJOTHYECKHX
MPOIIECCOB HE(PTETA30BOTO MPOU3BOJICTBA B COOTBETCTBHH C BhIOpaHHOU cepoit
po(hecCHOHATLHON IS TEIIbHOCTH

MK(Y)-8

CrniocoOeH HCIob30BaTh HOPMATUBHO-TEXHUYECKUE TPEOOBAHUS M TPUHIIMITEI
MPOU3BOJICTBEHHOTO TPOCKTUPOBAHUSI ISl TIOATOTOBKH TPEMIOKEHHHA 10
MOBBIIICHUIO A((HEKTUBHOCTH Pa3pabOTKA MECTOPOKIACHUN W MEPCHEKTUBHOMY
Pa3BUTHIO MPOIIECCOB MO AOOBIYE YIIIEBOIOPOTHOTO CHIPHSI




TOMSK TOMCKUA
POLYTECHNIC NONUTEXHUYECKUN

UNIVERSITY YHUBEPCUTET

MuHucTepcTBO HayKu U Bbiclwero obpasoBaHua Poccuinckon Oepepaunn
depepanbHoOe rocyfapCcTBEHHOE aBTOHOMHOE
obpasoBarenbHoe yypexxaeHue Bbicluero obpasoBaHuna
«HauuoHanbHbIN nccnegoBaTenbckum TOMCKUIA NONUTEXHUYECKUA yHuBepcuteT» (TIY)

Ixoma MHxXEeHEPHAS IIKOJIAa TPUPOJHEIX PECYPCOB

Hanpasnenue noarorosku 21.03.01 Hedrerazosoe nieno

OOII Pa3paboTka 1 dKcIuTyaTaius HE(MTIHBIX U ra30BbIX MECTOPOKACHUI
Ornenenune mkoJel OTaeaeHre HeTera3oBoro Jaeia

YTBEPX/IALO:
PykoBoaurens OOII
A.A. JIykun
(ITopmuces)  (Hata) (®10)
3AJIAHUE
HA BBINOJIHEHHE BbINYCKHOI KBAIU(UKALMOHHOI padoThl
OO6yuaromuiics:
I'pynna PUO0
3-2B8I72 bepkosckuii IBan Mropesnu

Tema paboTsI:

AHaau3 3(pPeKTUBHOCTH NPOBeEIEHUS] THAPABINYECKOT0 Pa3pbiBa MJIACTA A/ NOBbIIICHUS
HepreoTnaun Ha KpanuBunckom HedTsiHOM MmecTopo:kaeHun (Tomckast 00s1acTh)

Ymeepoicoena npuxkazom oupekmopa (0ama, Homep) ‘ No39-68/c ot 08.02.2023
‘ Cpok craun 00y4JaromuMcsl BEIIOJIHEHHON paOOTHI: | 19.06.2023
TEXHHUYECKOE 3AJIAHHUE:
Hcxoanbie JaHHbIE K padoTe ITaker TEXHUYECKOH, TEXHOJIOTNYECKON u

(naumenosanue 00bEKMA UCCIEO08AHUA UNU NPOEKMUPOBAHUSA, HOpMaTHBHOﬁ I/IH(bOpMaI_[I/II/I, TEKCTHI 1 rpa(bﬂqecm/le
npouU3e00UMeNbHOCHb UNU HASPY3KA, PedcuM pabomol

(HenpepbiBHbILL, NEPUOOUYECKUL, YUKTUYECKUU U M. O.); 6UO0 MaTCprajibl OTUCTOB H HCCIICAOBATCIIbLCKUX pa60T,
CHIPLA UL MAMepUal u30eius, mpedosanus Kk npooykmy,

us0enuo un npoyeccy; 0codwie mpebosaHus K (1)OH)IOBa$I 1 HaytHasl Intepatypa
Gynrkyuonuposanuto (3keniyamayuu) 06vekma U u30enus 6
niame 6e30NACHOCMU IKCIYAMAYUY, IUAHUSA HA
OKPYAHCAIOULYIO CPey, IHEP2O3AMPAMAM, IKOHOMUUECKULL
ananuz u m. 0.)

Ilepeuens pa3aesoB NOSICHUTEIbHOM OOmme cBeaeHUss O MECTOPOXKAECHUH, oOIMe
3aMMCKH MOJIeKAIUX UCCIe0BAHUIO, | FCOJIOTUYECKHE CBEACHHS, TEKYIIEE COCTOSHHE
NPOCKTHPOBAHUIO H Pa3padoTke pa3paboTKH, XapaKTepUCTHKA, aHalIM3 U OIEHKa

(anarumuyecxuii 0630p TUMEPAMYPHEIX UCTOUHUKOS C Yenbio TEXHOJIOTHYECKOI 3(1)(I)eKTI/IBHO CTH PUMEHEHHS
BbIACHEH U OOCIMUIICEHUL MUPOBOTL HAYKU MEXHUKU 8

pacemampusaemori 0b1acmu; nOCMAaHo6Ka 3a0a4u METOIa I/IHTeHCI/I(I)I/IKaLII/II/I IIPUTOKA XKUIAKOCTHU K

uccnedosanus, NPOeKMupoO8aHus, KOHCMpYyupoBanus, CKB&XMHAM C MOMOIIBIO THIPABIMYECKOTO Pa3phiBa
cooepaicanue npoyeoypsl UCCIeO08aAHUS, NPOEKMUPOBANUSL,

KOHCMPYUpoeanus,; 06cysrcoenie pesyibmantos olnoIHeH Ol Ij1acta Ha HPCKUX OTIOKCHUAX KpaHI/IBI/IHCKOF (0)

pabomul; HAUMEHOBAHUE DONOIHUMENLHBIX PA30E08, HC(I)TSIHOFO MECTOPOXK IEHUSI TEXHUKO-
nooaexcawux paspabomye; 3aKuoyeHue no pabome) o i
3KOHOMHNYCCKHNU aHaJIn3, conraJibHas
OTBCTCTBCHHOCTH npu CTPOUTCIILCTBE u

OKCILTyaTalluun (bOHIIa CKBa)XHH.
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POLYTECHNIC NONUTEXHUYECKUN

UNIVERSITY YHUBEPCUTET

MuHucTepcTBO HayKu U Bbiclwero obpasoBaHua Poccuinckon Oepepaunn
depepanbHoOe rocyfapCcTBEHHOE aBTOHOMHOE
obpasoBarenbHoe yypexxaeHue Bbicluero obpasoBaHuna
«HauuoHanbHbIN nccnegoBaTenbckum TOMCKUIA NONUTEXHUYECKUA yHuBepcuteT» (TIY)

Pasnen Koncynbranr
duHaHCOBBIN MEHEKMEHT, Mananuna Beponuka AHaTosibeBHA, K.3.H., JOLIEHT, JOIICHT
pecypcodhHEeKTUBHOCTD U OCTH LIBUIT
pecypcochepexeHne
ConuanbHast OTBETCTBEHHOCTh | ['ynsieB Munuit BeeBonogoBuy, Crapmuii npenogasarens OO/
IITBUIT

HaszBanus pa3ac/ioB, KOTOPbLIC TOJKHbI ObITh HAIMCAHLI HA HHOCTPAHHOM fI3BIKE:

JlaTta BbI1auM 32JaHUA HA BbINOJHEHUE BbIITYCKHOI 10.02.2023
KBAJIM(UKANMOHHOH padoThl 110 JUHEHHOMY rpaduky

3agaHue BbIIAJ PYKOBOAMTEIb!

JlozkHOCTH DdUO Yuenasi cTeneHb, Hoanmucny Jara
3BaHHe
Crapmuit I'mankux Mapuna 10.02.2023
MpEroiaBaTenb AJekceeBHa

3aaHue NPUHAJ K HCIIOJHEHUI0 00y4alomuiics:

I'pynna DPUO Hoanuch Jara

3-2b812 bepxorckuii iBan Uropesuu 10.02.2023
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MuHMCTEpPCTBO HayKu U Bbiclwero obpasoBaHua Poccuiickon Oepepaunn

<be11epaanoe rocynapcreeHHoO€ aBTOHOMHOe
oﬁpasosarenbﬂoe yypexageHue sbicliero o6pasoBava

«HauuoHanbHbIN nccnegoBatenbckunii ToMcKuii nonuTexHnYecknin yusepcute (Try)

Ixona NukeHepHas IKOJIa IIPUPOIHEIX DPECYPCOB

Hanpasnenue noarorosku 21.03.01 Hedrerazosoe nieno

OOII Pa3paborka u dxcruryaranus HeTIHBIX U Ta30BBIX MECTOPOKICHWI

Otnenenne mwkoJsl Oraeneane HedTEra3oBoro JIeja

BeceHHHUil cemecTp 2022/2023 yyebHOro rojaa

[Tepuon BeIMOJSHEHUS

KAJIEHJIAPHBIN PEUTUHT -TIJIAH

BbINOJIHEHH S BBIIYCKHON KBATH(PUKALMOHHON padoThI

OO6yuaromuiics:
I'pynna DPUO
3-2b8I2 bepkoscknii MBan Uropesnu

Tema paboThl:

AHaau3 3(1)(l)eKTI/lBHOCTI/[ NMPOBCACHUA THAPABIUYECCKOIo padpbiBa NJiacta AJisl HOBbIINCHUSA
HepTeoTnaun HA KpanuBunckoM HepTsiHOM MecTopoxaeHnu (Tomckas 00J1acTh)

Cpoxk caun 00y4JaromuMcsl BHITIOJHEHHON PabOTHI: \ 19.06.2023
Jara Haspanmue pa3gena (Moayas) / MaxkcuMaabHbIH
KOHTPOJIsI BH/I padoThI (McciieI0BAHUS) OaJs11 pazeia (MoOyJist)
27.02.2023 OO0111Me CBEICHUS O MECTOPOXKICHHMSI. 25
27.03.2023 I'eonoro-usnueckas xapakKTepHCTHKAa MECTOPOXK ICHHS. 25
20.04.2023 AHanu3 TeKyIIero dramna pa3paboTKy. 15
20.04.2023 OnucaHure TeXHOJIOT i MPUMEHEHHUS TEXHOIOI i 15
WHTCHCU(HKAINU TPUTOKA KHUJIKOCTH K CKBaXKHHAM, U
3(pPEeKTUBHOCTH MX UCITONIb30BaHUS Ha KpanmuBuHCKOM HEPTIHOM
MECTOPOXKICHHH.
05.05.2023 DHHAHCOBBIH MEHEIDKMEHT, pecypcodddekTHBHOCTD 1 10
pecypcocbepexeHue.
05.06.2023 CouuanbHas OTBETCTBEHHOCTD. 10
COCTABUJI:
PykoBoautear BKP
JloJzKHOCTH DdUO Y4eHasi cTeneHb, Hoanucy Jara
3BaHHE
Crapunit I'magxux Mapuna 10.02.2023
MIPEI01aBaTeNb AnexceeBHa
COI'TACOBAHO:
Pykosomuresns OOII
JloJIZKHOCTH DOUO Y4yeHasi cTeneHb, Hoanucy Jara
3BaHHE
JlonieHT Jlykun Anexceit K.[-M.H 10.02.2023
AHaToJIbeBUY
Ooyuawommuiics
I'pynna DPUO Hoanuce Jara
3-2b8172 bepkosckuii iBan Uropesny 10.02.2023




PE®EPAT

BeinyckHasa kBanudukannonHas padbota coctout u3z 109 crpanun u cogepxur
10 rpaduxoB, 9 pucyHkoB, 36 TaONMI, CHOUCOK JUTEPaTypbl BKIOYaeT 15
HCTOYHHUKOB.

OOBEKTOM UCCIIEJIOBAHUS SIBISIOTCS METOJbl WHTCHCU(PUKAIMU MPHUTOKA

KHUAKOCTH K CKBaAKXHHAM, B TOM YHCJIC C IOMOIIBIO THUAPABIMYCCKOI'O pas3pbiBa

njacTa.
Kmrouesle cinoBa: MECTOPOXJIEHUE, 3AJIEXDB, IINIACT, HE®DTD,
3AITACHI, JIEBUT, OBBOJIHEHHOCTHB, DODEKTUBHOCTD,

JIOTIOJTHUTEJILHASL TIEP®OPALIMA (JII), TUJIPABJIMYECKUI PA3PHIB
I[TJIACTA (I'PII).

Ilens pabOTBI — XapaKTepUCTHKA, aHAIM3 W OICHKA TEXHOJOTHYCCKOHN
3¢ ()EKTUBHOCTH TMPUMEHCHHS METOJa WHTCHCHU(DHUKAIIMA TPHTOKA IKUIKOCTH K
CKBOKMHAM C MOMOIIBIO THPABINYECKOTO pa3phbiBa IIaCTa Ha IOPCKUX OTIOKEHUSIX
KpanuBuHCKOTro HE(QTIHOTO MECTOPOKACHUSI.

B arrtectanmonHoit paboTre TpHUBEACHBI CBEIEHUS O Teorpaduuecko-
aIMUHUCTPATUBHOM IOJOKEHUU MECTOPOXKIEHUS U €ro MPUPOJHO- KIMMATHUYECKUX
YCIOBUSAX,  TIEOJIOTO-TeOQU3UYECKUE  XApPaKTEPUCTHUKA  MECTOPOXKICHUS U
0COOEHHOCTH I'E€OJIOTUYECKOT0 CTPOCHHUS.

[IpoBenen aHanu3 pe3yabTaTOB MPOOHOM AKCIUTyaTallMM CKBAKUH M TEKYIIETO
COCTOSIHMSA  pa3paboTKW, a TakXKe TMPOBEACHO OOOCHOBAaHUE  BBIJCICHUS
HKCITYyaTallMOHHBIX O0OBEKTOB, CHCTEMbI BRITECHEHUS M TEXHOJIOTUN BO3JCHCTBUN Ha
IJIACT, PKOHOMUYECKOH 3P (HEeKTUBHOCTH.

PaGoTta comep uT cBeICHHS O TEXHOJIOTHIECKON () (PEKTUBHOCTU IPUMEHEHUS
METO/IOB HMHTCHCU(UKAIMHN, MPUHIIUIIOB TMPOBEACHUS THUIAPABIMYECKOTO pa3phbiBa
macta (I'PIT).

ATTecTannoHHas paboTa BBIIIOJIHEHA B TEKCTOBOM peaakTope Microsoft Word.
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4. OIIMCAHUME TEXHOJIOTI' Ui ITPUMEHEHWA METOIOB
NMHTEHCHUOUKALIMN ITPUTOKA XHNAKOCTU K CKBAXHWHAM, U
OOOEKTUBHOCTL HMX MHMCIIOJIb3OBAHNA HA KPAIIMBUHCKOM

HEOTAHOM MECTOPOXIAEHUU ........cocoiiiiiiiiiiiiiieeee e 49
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BBEJAEHHUE

KpanuBuHCcKoOe JI0KanbHOE MOJIHATHE BbIABIECHO B 1966 r. ceiicMopa3Beakoi
MOB, B nouckoBoe Oypenue BBegeHO B 1969 roay. Ilocie OypeHus: Tpex MoMCKOBBIX
CKB&KMH, BBIBUBIIMX HU3KONPOAYKTHBHEIE HedTeHOCHBble IwmacTel 0:? m 103 ,
MMOMCKOBO-pa3BeI0ouHbIe PaboThl Ha Twiomaau ¢ 1970 r. ObUIM MPUOCTAHOBIICHHI.
ITocne mnposeaenus B 1980-1982 romax pgeTaiM3allMOHHBIX CEHCMHUYECKUX
uccnegoBannii MOI'T, yToyHMBIIMX CTpoeHHE cOOCTBeHHO KpamuBWHCKOTO U
BBISIBUBIIINX FOTO-3amajiHee ero 3anaaHo- KpanmuBuHCKOE MOMHATHE, HAYalICs BTOPOH
sTan reoJIoropa3BeJOUHbIX pabor, TIO/ITBEPIUBIIIHI MIPOMBIIIUICHHYIO
HedreHocHOCTH macTa F0,°,

C 1991 r. pa3Benounbie pabOThl HA MECTOPOKICHUU BEIHCH JIJISI YTOUHEHMS
€ro TeO0JOTHYECKON MOJIeNH, MOBBIIMICHUS KAaTErOPUIHOCTH 3amacoB U TMOJTYYEHUs
JOTIOTHUTEIIbHBIX r€0JIOT0-TIPOMBICIIOBBIX JTAHHBIX LTSt COCTaBIICHHUS
TEXHOJOTUYECKOM CXeMbl pa3paboTKH.

Bosnbiias nmpoaomKUTENIbHOCTh Pa3BEIOYHOr0 3Tana OObEKTUBHO CBs3aHA CO
CJIOHOCTBIO T€0JIOTMYECKOT0 CTPOSHHUSI MECTOPOXKIEHHUsA. B yacTHOCTH, BpeMeHHBIH
cnajl TEMIOB Pa3BeOYHBIX pabOT ObUI BBI3BAH OTPHUIATEIBHBIMU PE3YJIbTaTaMU IO
Py IPUCBOJIOBBIX Pa3BEIOYHBIX CKBAXXHH, /i€ HE ObLIO MOJIYYEHO MPOMBIIUICHHBIX
nputokoB HedTH, a B ckBakuHe Ne 192, Gomee Toro, ObUI TOJNyYEH MPUTOK
IUIaCTOBOM  BOJBI W3 OCHOBHOIO MpOoAyKTWBHOro Iiacta FO.*4  Opmako
HocJeaAyIoasi KOppeKTUPOBKa HAMpPaBICHUM reooropa3BelouHbIX pab0OT Ha OCHOBE
HOBBIX IIPEJICTaBICHUA O TEO0JOrMUECKONM MOJENU MECTOPOXKACHUS MO3BOJIMIIA
npoOypUTh HECKOJBKO BBICOKONPOJYKTUBHBIX Pa3BEIOYHBIX CKBaXXUH B CEBEPO-
3amajHoOd YacTH MECTOPOXKACHHUS, PE3KO YBEIMYUTh IP(PEKTUBHOCTH padoT,
IPUPACTUTh 3HAYUTENbHOE KOJIMYECTBO 3amacoB HEPTH, a TaKKe 3HAYUTEIHHO

IIOAHATH OLCHKY IICPCIICKTUBHOCTH UMCCTOPOKACHHA B LICJIOM.
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Cornacno nporokona ['K3 3amacel Heptn KpanuBHHCKOIO MECTOPOXKIECHHUS
coctaBisitoT 121793 Teic. T. (84963 Thic.T. Kateropuu C1 u 36830 THIC.T KaTeropuu
C2), u3 nux B Tomckoit o6nactu 90911 Teic.T (58939 Thic.T. Kateropuun C1 u 31972
ThIC.T. KaTteropuu C2), B Omckoit oomactu 30882 Thic.T. (26024 Thic.T. KaTteropun Cl
u 4858 Teic.T. Kareropuu C2.

VY4uuThiBasi CII0)KHOCTh T'€OJIOTMYECKOr0 CTPOEHUS MECTOPOXKACHUS, IS
pelIeHUs] MHOTMX 3a/lad Ha MECTOPOXKIEHUU HeoO0XOoJuMa MOCTaHOBKAa MPOOHOMU
AKCIUTyaTalluM C UCTOJIb30BAHUEM Pa3BEIOYHBIX U OYpEeHUEM OTrpaHMYECHHOI'O YHUCIIA
OLICHOYHBIX IKCILTYyaTaIlIMOHHBIX CKBAYKUH.

[TockonbKy MECTOPOXKIEHUE MNPUHAICKHUT JIBYM HEAPOINOJb30BATENSAM, W3
KOTOphIX oauH Henponoib3oBaTedb (OAO «TomckHedTh») 3aBepiIvl MPOOHYIO
AKCIUTyaTallMI0 CEBEPHOM 3aliexu, a BTOpod Henpomoib3zoBareiab (OAO «l'azmpom
HE(PTH») TOJBKO MPUCTYNMUI K MPOOHON IKCILTyaTallMK FOT0-3aMa{HON YacTH F0KHON
3aJIe’KH, TO B HACTOSIIIIEH TEXHOJIOTMYECKON CXeMe, MHUIIMATOPOMKOTOPOM SBIISETCS
OAO «ToMckHedTb», OCHOBHBIE MPOEKTHBIE PEIICHHUS OOOCHOBAaHBI TOJIBKO IO
tepputopun Tomckoit obmnactu. [Ipu stom ¢ OAO «["azmpom HedTH» COriiacoBaHo,
YTO 1O TpaHulle JBYX oOnacTedl OyAeT pacrmoyiaraThCsi psii HarHeTaTeNbHBIX
CKBO)XHWH, KOTOpPBIH (OpMHUPYETCS CHIaMH OO0eux KOMIIaHWH. B  BBITYCKHOM
KBaIM(UKAIIMOHHOW paboTe TpoaHAIM3UPOBAH MaTepuaig IO TEOJIOTHYECKUM
OCHOBaM U  TEXHOJIOTHUECKHUM TMOKazaTeisiMm  paspaborku  KpamuBuHCKOrO
MECTOPOXK/ICHHSI, ONPEJECICHbl MPUHLIUIIAAIBHBIE TEXHOJOTMYECKHE PELIECHUs I10

Pa3BUTHUIO MCCTOPOKACHUAA.
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O0o3HaueHUs, ONpee/IeHIS U COKPALLCHUS
I'TM — reonoro—TexHu4ecKue MeponpusiaTus
I'PII — rugpaBiuyecKkuil pa3poiB IUIACTA
OII3 — 06paboTka mpu3ab0ItHOM 30HBI
BC — BepTuKanbHas CKBaKUHA
I'C — ropusoHTanbHas CKBaKMHA
KHH — kosdpunirienT uzBneuenus: Hedptu
I — nogaep»xaHue miacToBOro JAaBJICHUSA
IIH — snexTpuueckuii IEeHTPOOEKHBINA HACOC
I'TUC — ruapoIuHAMUYECKUE UCCIEOBAHUS CKBAKUH
KPC — xanuTanbHbI pEMOHT CKBaXKMH
HI'LY — HedrerazonoOpiBaroIiee ynpaBicHe
OTuTb — oxpana TpyJa ¥ TEXHUKH OE30MTACHOCTH
I3I1 — npu3zaboiiHas 30Ha miacra
IPC — noa3eMHbIi PEMOHT CKBaXKMH
IIHI" — nex no0sun HeTH U Ta3a
MYH — Mertoas!l yBenuueHus HedreoTnauu
INICHY — mtaHroBas CKBa)KMHHasi HACOCHAsI yCTAHOBKA
HIIC — nenTpanbHbIi TyHKT cOopa HEDTH U Ta3a;
YIIHI" — ynpasieHue 1Mo NoAroToBKe He)TH U rasa;

MOB — MeToa 0Tpa)XE€HHBIX BOJIH

MOI'T — meTon 00111€# TITyOMHHOM TOYKH

NY — uzmepurenpHas yCTaHOBKA
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1. OBIIME CBEAEHUSA O MECTOPOXKAEHUU

1.1. XapakrepucTuka paiiona pador

Tepputopuss KpanuBHHCKOro MECTOPOXKJICHUSI pacnolioxkeHa B Kapracokckom
paiione ToMmckol 001aCTH, U JIMIIIb HEOOJbIAS 1O IO €T0 ro-3anajaHas 4acTb
(parion ckBakua NeNe 200, 221, 220) Bxoaut B coctaB OMCKO# oOnactu 3amagHoi
Cubupu (pucysok 1.1.).

bmwxkaiiiue MecTopoxkaeHus, Haxojsgmuecss B paspadbotke OAO

«TomckuedTh»: Hronbcko-TanoBoe HedTsaHoe MecTopoxkaeHue (77 KM Ha
I0ro- BOCTOK), 3amaaHo-Mouceesckoe (7 kM Ha ceBep), JlecmypoBckoe (11 kM Ha
ceBep), JABypeuenckoe (16 kM Ha ceBep), MeaKkue MecTopokaeHuss — Tararickoe (17
KM Ha BOCTOK), Kapaiickoe (24 kM Ha 10ro-BOCTOK). biwmxkaiiiue pa3BegaHHBIC U
MOJrOTOBIICHHBIE K pPa3pabOTKe Menkue MmecTopoxacHus Demromkunckoe (25 kM
Ha I0T0-BOCTOK), 3anagHo-Kapatickoe (10 kM Ha or).

B oporumporpaduueckom  1uiane — KpanuBuHCKOE ~— MECTOPOXKIEHUE
pacroyiokeHo B Mexaypeube pek KpamuBHas u Arbui-SIX - mpaBble NPUTOKH P.
Bacroran, Bnagarorieit B KpyrnHyIo BoJAHYI0 apteputo 3anagHoit Cubupu — pexky OOb.
bonee wmenkue pexu paiiona — bonbmoi u Maneiii FOHKyIP — nepecekaeT
MECTOPOXKJICHHE B €ro CeBepHOM vacTh. [ 'maporpaduyeckas ceTh paiioHa pek SArbui-
Ax, Kpanusnas, bonbmoi nu Manbiii FOHKYNIb HE NpencTaBiseT MPAKTUUYECKOTO
WHTEpeca A CYJOXOJICTBa W3-3a HEOOJNBINONW MmUpHHBI U TiayOmHbl. Hambonee
KpyIHas W3 MEPEYUCIEHHBIX peK B pailoHe p. Arbui-fAAX — mocturaer mupuHsl 14 M,
ee rnyOmHa He mpeBblmaeT 2 M. Panee mnpu ocBoennn KpanmBuHCKOTO
MECTOPOXKJIeHUS p. ArbUib-fX UCMONB30BANACH KAK CYAOXOAHAsl peKa, JJIsl 1O0CTaBKU
rpy30oB  u obOopynoBanus. Ilocme 3aBepmienns B 2009r  cTtpouTenbcTBa
KpYIJIOTOJIMYHOW ~ aBTOJOPOTH, HEOOXOJMMOCTh  HCIOJb30BaHUA PEKH  Kak
CyIOXOOHOM MCYE3JI0. BCKpBITHE PEK MPOUCXOAUT B KOHIIE aIpesid, J€AOCTaB - BO

BTOPO MOJIOBUHE OKTSAOPSI.
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Knumar paiioHa pe3Ko KOHTMHEHTAJbHBIM, C MPOJOIKUTEIBHON CYpOBOM
3UMOM U KOPOTKMM TEIUIbIM JieToM. Temmeparypa Bo3ayxa koiebnercss ot —o0°C
(3umoii) mo +30°C (netom). Ilo KkonMUYECTBY BBHINABIIUX CPEIHETOIOBBIX
atMocepbix ocankoB (500 MMm) palloH OTHOCHUTCS K 30HE H30BITOYHOIO
yBinakHeHHsl. CHEXHBIM MOKPOB MOSBISIETCS B OKTAOpPE M COXpaHsSETCs 0 Hayaja
Mas, ero tonmuHa gocturaet ot 1 no 1,5 m. IIpomep3aemocTh rpyHTa COCTaBiIsET
0,8-1,6 M, 6010T Oko0Jj10 0,4 M

Penved paifoHa TUNMYHO pPAaBHUHHBINA, CIIA00BCXOJIMIICHHBIA. AOCOIIOTHBIE
OTMETKHU M3MEHSAIOTCS OT +93 1o +125 M, 3aKOHOMEpPHO YBEJIMYHUBAsCh C CEBEpa Ha
for. XapaktepHbl Beicokast (10 50-60%) 3a605104€HHOCTh TIOWM PEK U TEPPUTOPUU B
[eJIOM, a Takke OOJIbIIOe KOJMYECTBO 03€p, Pa3BUTHIX B IOKHOW YacTh
MECTOPOXKJICHHUS, K BOCTOKY OT JHUHUM NpoOypeHHbIX ckBaxkuH NeNe 197-200.
BocTouHas u rokHas 4aCTH MECTOPO>KIEHUS MOKPBITHI CMEIIAaHHBIM PEAKUM JIECOM
(6epesa, ocuHa, COCHa, €J1b, KEJIp).

Menkue mecropoxaenus — Taratickoe (17 kM Ha BocTok), Kapatickoe (24 km
Ha 10ro-BocTok), demromkunckoe (25 kM Ha 10ro-BocToK), 3anmaaHo- Kapatickoe (10

KM Ha I0T).
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Puc. 1.1 - Cxema pa3menieHust HeTAHBIX U He(PTETra30KOHIEHCATHBIX

MecTopoxaeHnit ToMckoi obactu

CrtpoutenbHbIl JieC, HEOOXOIUMBIH [JIsi O0YCTpPOMCTBA MECTOPOKICHHUS,
umeercss Ha Mecrte. Ileckwm, cymecu, HEOOXOAUMBIE I OTCHINKH JICKHEBBIX
OCHOBAaHWUW BHYTPHUIPOMBICIOBBIX JIOPOT M KYCTOB, JOOBIBAIOTCS KaphePHBIM
ciocoboM B paiioHe JlecMypoBCKOro MeCTOpOXaeHus. JlJIsg TeXHUYECKOro
BOJOCHAOXEHUSI  CKBOXWH W  MOJACPKAaHUA  IUIACTOBOTO  JIABJICHHUS  Ha
MECTOPOXKJICHUM  MOXHO  HCHOJIB30BaTh  NOA3EMHBIE  BOABI  PETMOHAIBHO
BBIJICP)KAHHOTO CEHOMAHCKOTO BOJOHOCHOr0o Komiuiekca otioxkeHui (Iloxypckas
cBuTa). JIJIsi MUTHEBOTO BOJOCHAOKEHUS MPUTOJIHBI TOA3EMHBIE BOJBI U3 OTIOKCHHMA
HoBoMmuxaiinoBckoil cBuThl naneoreHa. [locie canutapHoit oOpabOTKU AJIS ATUX KeE
HYXJl MOKHO HCTOJIb30BaTh U MOBEPXHOCTHBIE BOJABI MECTHBIX PEK.

JlopoxHasi ceTb Ha MECTOPOXKJIEHUU pa3Buta ciabo. B 60 kM Ha BOCTOK OT

15



MECTOPOXKICHHUSI TPOXOAUT OeTOHHass jgopora, coeauHstomas KailMbICOBCKYIO
rpynny HedtaHsix MectopoxaeHud  (IlepBomaiickoe, Karanerunckoe, 3arm.
Karaneruuckoe u ap.), ¢ MHWromecko-TanoBsiM, mnoc. HoBeii Bactoran u .
Crpexenoit. C 2009 r Obuta mocTpoeHa Kpyrioroauunas gopora Uronbcko- TanoBoe

MecTopoxaeHre — KpanuBuHckoe MECTOPOXKICHHUE.

B sKkoHOMHMYECKOM OTHOIIEHMM paloH pa3BUT ciabo. bmwkadmuit
HaceJIeHHbIN NyHKT - noc. HoBelil Bactoran pacnosnoxen B 70 kM Ha ceBepO- BOCTOK
OT MECTOPOXKIEHUS, TJe HMEIOTCS HEeOOJbIION a’pomopT, mouta, Tenerpad. B
anpenie  2002r. 3anymen HedtenpoBon Jly-635, coenuHSIOMUNI MECTOPOXKICHUE
Kpanuunckoe ¢ YIIH n. IInonepusiid. JIuaun JISIT Ha MECTOPOXKAECHUSAX Pa3BUTHI.
OHeprocHabxkenne Ha  KpanmuMBHHCKOM ~ MECTOPOXKIEHHUU  OCYIIECTBISETCA

nocpencteom BJIDIT 110 KB ¢ Uronbscko-TamoBoro MecTopoxaeHus OT MOJACTAHIINH

110/35/5 2X25 MBA.

1.2. UcTopus ocBOEHHS MeCTOPOKIEHUS

KpanuBunckoe He]TsHOE MECTOPOXKIEHHE NPUYPOUYEHO K OJHOMMEHHOMY
KYITOJIOBUAHOMY NOAHATHIO. KpannuBUHCKOE JIOKAJIbHOE MOJHATHE (JI.I1.) BBISIBIICHO B
1966 1. ceiicmopaszpeakoit MOB, B mouckoBoe Oypenue BBeaeHo B 1969 roay. Iocie
OypeHus Tpex mouckoBbix ckBakuH NeNe 195,196 u 198 (pucynoxk 1.2), 3a7105KeHHBIX
B HaumOoJiee NPHUIOJHATON CBOJOBOM M MPHUCBOJAOBON 4YaCTAX JI.I., BBISBUBIINX

2 3
HU3KOMPOAYKTHBHBIE HepTeHocHble TutacTel FO1° m HO1° , mOMCKOBO-pa3Bej0uHbIC
paboThl Ha Tomaau, ¢ 1970 1. MPUOCTaHOBIIEHBI.

ITocie mposenenus B 1980-1982 romax aeTann3alMOHHBIX CEMCMUYECKUX
uccnenoBanuii MOI'T 2]], yrouHHBIIMX CTpoeHHE coOcTBeHHO KpamuBuHCKOTO U
BBISIBUBIIMX IOro-3amnajHee ero 3anagHo-KpanuBHUHCKOE MOAHSTHE, HaYaycs BTOPOU
aTarn reoJI0ropa3BeI0YHbIX pabor, MTOATBEPAUBIINI MPOMBIILICHHYIO

3
HeTeHocHocTh TuiacTa HOp1°. BmepBele omnepaThBHas OIEHKAa 3amacoB OblLia
BbinosiHeHa B 1984 1. III'O «TomckHedTerasreonorus». C 1984 r. Ha yTOUHEHHOM

CTPYKTYPHOH OCHOBE ObLIO MpoOypeHO 33 pa3BeIOYHBIX CKBAXHH, M3 HHUX IO
16



OCHOBHOMY mpoaykTuBHoMy macty FO;® nputoxku HedTn nonyuensr B 15
CKBA)KMHAX, NMPUTOKK HEPTH C BOAOW - B 8 CKBaXKMHAX, NPUTOKU BOABI - B 6

ckBaxuHax. [lo mmacty KO12 momydeHbl, B OCHOBHOM, HE3HAUUTENIbHBIC MPHUTOKU

He(TH.

C 1991r. pasBegouHbie pabOTHI HAa MECTOPOXKICHHHM BEJIHCh COTJACHO
«IIpoekta npopasBenku KpanmuBUHCKOTO MECTOPOXKICHHS» MJii YTOYHEHHUS €ro
rEOJIOTUYECKON MOJIeNIM, TIOBBIMICHUS KAaTETOPUMHOCTH 3amacoB M MOJYyYCHHS
JOTIOJTHUTEIIBHBIX T'€0JIOrO-MIPOMBICTIOBBIX JTAHHBIX TUTSt COCTaBJICHUS
TEXHOJIOTUYECKOM cXeMbl pa3paboTku. B mocnegyromue roasl 1Mo pe3yjbTraraM
MOMCKOBO-Pa3BEAOYHBIX PabOT MPUPOCTHI 3aMacoB OCYIIECTBISIUCH MPAKTUUYECKU

CIKCTOOHO.

— Z\ J‘(} ./,'. (J/f
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J
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Pucynok 1.2 - O630pHas cxema KpanuBHHCKOTO MECTOPOXKIACHUS
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B 1995r. Ha 6a3e u3BIEKaeMbIX 3amacoB, YUCISIIMXCA Ha ['ocymapcTBEeHHOM
Oanance B konmyectBe 32029 Thic. T 0 Kateropuun C1 u 15067 ThIC. T 1O KaTeropuu
Cy, wuncturytoM OAO «TomckHUIIMHedTs» cocTaBieH mnOpoekT NpoOHOM
JKCIUTyaTalluk, paccMOTpeHHbIl lleHTpanbHON  KOMuccueld 10 pa3paboTke
He(PTAHBIX W HedTerazoBbIX MecTopoxkiaeHuid B 1997 r. (mportokon Ne 2124 ot
20.02.1997 r., r. Mocksa). CormacHo mnpoekty B 1998r. nHauato paszOypuBaHue
MecTtopoxkaeHus (p-H ckBaxxkuHbl Ne 201p) - MecTOpOXJIeHHE BBEJCHO B MPOOHYIO
skcrryaranuio. C 2010r. HayaTo nmpoOHOe OypeHue 10xHOM rpynnsl KpanuBuHckoro
MecTopoxaeHust (p-H ckBaxkuH Ne 218p. 233p)

[To mpoekTy npoOHO#M 3KcruTyataiuu [1] mpexycMoTpeHa TpeyroyibHas ceTka
pa3OypuBaHus (C paccTossHueM Mexay ckBakuHamu 500 M) W I1UlonIagHas
ceMUTOuYeYHasi cuctema BbITeCHeHHs. [IpoOHyI0 SKCIUlyaTanuio MPeAyCMOTPEHO
OBLIO OPraHM30BaTh Ha Tpex ydacTkax miacta 0% mo muomanHol cemMuTOYEUHOMN
CUCTEME BBITECHEHHs ¢ paccTosHueM Mmexay ckBakuHamu 1000 m (paiioHbI CKB.
NeNe 201p m 208p) m yuactka B paiione ckB. Ne 190 (pucynkum 1.2,1.3) ¢
pacctosareM Mexay ckBaxuHamu 500 M. Ha nmepuoa npoGHOI 3KCIuTyaTalivy 00
npoeKTHBIN (GoHa cocTtost 3 26 ckBakuH, B ToM umcie: 20 - qoOpiBaronux, 3 -
HarHeTaTelabHbIX, 3 - BoJo3abopHbIX. IIpotokosmom IIKP Munsnepro PO
YTBEPKACHBI cleaytonme ypoBHu 100bran: 1997 r. -25.1 thIC. T, 1998 1. - 137. THIC.
T, 1999 r. - 231 THIC. T, 2001 T. - 240.4 THIC.T.

[TpoexT mpoOHOM IKCITyaTallMi CTaJl OCHOBOM ISl TOCIEAYIOIHUX PadoT o
TEXHUKO-?PKOHOMHUYECKOMY OOOCHOBAHHMIO BBOJA B MPOMBIIUICHHYIO pPa3pabOTKy
KpanuBuHCKOTO MECTOPOXKACHHMSI, BRIMOTHEHHBIX B 1996 - 1998ronax.

Jlist moBwimeHust d(PPEKTUBHOCTH SKCIUTYaTAIMOHHOTO OYpEeHHS W Pa3BeIKH
compenenbHbIX momanedt, B 1995 - 2000 romax, Ha momaau 428 km?
KpanuBuHCKOTO NTHIIEH3MOHHOTO y4YacTKa, BBITIOJHEHBI TojieBbie 3D- celicMuueckue
UCCIIEIOBAHUSI U KOMIUIEKCHAsl MHTepHnpeTaus AaHHbiXx cericmopasBenku u [IT'UC.
Pe3ynbTaToM 3THX paboOT SIBISETCS MOCTPOCHHE TPEXMEPHOU CEMCMOreoI0ornyecKom

MOACIIN, OHI/ICBIBaIOHleﬁ TUIICOMCTPHUYCCKYIO, TCKTOHO-CCAMMCHTAIMOHHYIO H
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muTo(aalbHyl0 HEOJHOPOJIHOCTh 3anexkeid KpanmuBHHCKOTO MECTOPOXKACHUS.

HOCTpOeHHaﬂ MOJCJIb JICTJIa B OCHOBY JUHAMHAYECKON MOJICIU MCCTOPOKACHUS.

- N b d
CEBEPHBII mok\_f\‘»
s

>

HOKHBIF RI0K

Pucynok.1.3 - IIpoekTHas cxeMa pacnonokeHus: CKBaXnH KpanuBuHCKOTO

MECTOPOKICHUS
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[To pesynbTaTam 3D celicMopa3BeOUHBIX pabOT, OypeHus u onpodoBaHust 33
pPa3BEOUHBIX U 21 SKCITyaTallMOHHBIX CKBXXUH U MPOOHOM 3KCILTyaTalluy 3aJI€KHU B
1997 -2000 romax cuinamu OAO «TomckHUIINuedTs BHK)» BbIOTHEH moacuer
0aTaHCOBBIX M U3BJIEKAEMBIX 3aM1aCOB MECTOPOXKICHUS. 3anachl ObUTH MPEICTABICHBI
Ha paccmotpenue B LIK3 u yrBepxkaenst (nmpotokon Ne 56-2001M ot 18.01.2001 r.
Mocksa). Ha 01.01.2001 roma Ha rocygapcTBeHHOM OanaHce P® uucnuauck
cienayronue 3anacel Hetu: [4]

— 6anancoBsie no kateropuu C1 - 76520 toIc. T, u3BNeKkaembie 24234 ThIC. T

— OayancoBeie 1o Karteropun C2 - 28809 Thic. T, uzBiekaembie 8207 ThIC. T,
PacTBOPEHHOTO rasa:

— kateropun C1 -587 mun. M3,

— xareropuu C2 - 232 mMyH. M3,

B macrosiiee Bpemsi MECTOPOXKACHUE HAXOAUTCA B OKCIUTyaTalluu JIBYX
Heaponoib3oBareneid. OnuH u3 KoTopsix - OAO «TomckHepTHY 3aBepIImi MPOOHYIO
HKCIUTYyaTallMI0 CEBEPHOM 3aJIe’Kd, M Hayal MPOOHYIO SKCIUTyaTalMio I0XKHOM YacTH
3alexu, a BTOpod HeaponodszoBarenb - OAO «['azmpoM HedTH» NPOBOAUT
NpOOHYI0 JKCIUTyaTalluio Foro-3amagHoil yactu 3anexu. [lo mHumumatuBe OAO
«ToMckHeTh», TMpeaIokeHa TEXHOJOTHYECKas cXeMa JajbHEHIIed pa3padoTKH
MECTOPOXKJICHHUS, TIPU 3TOM OCHOBHBIE MTPOCKTHBIC PEIICHUSI 0OOCHOBAHBI TOJIKO TIO
Tomckoii obmactu. [lo cornmacoannio ¢ OAO

«l"azmpom HePTH» MNPUHATO, UYTO TIO TpaHUIE MABYX oOjacTeil Oyxaer
pacmosiaraTbCsl psifi HArHETAaTEIbHBIX CKBAXXUH, KOTOPBIA (QopMUpYyeTCs CHIaMU
o0enx KommnaHwuil. [4]

Ha 01.01.2013 r. Ha rocynapctBeHHOM Oanance P® uucnsarcs yxeciemyronme

3amacel HedTu: OamancoBble mo kKareropuu CI1+B-154865 Thic. T, m3BIEKaeMmbIe

56746 Teic. TOanancoBwie 1o KaTeropun C2 — 3232 ThIC. T, U3BJIeKaeMble 857 THIC. T,
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2. TEOJIOI'O — PUNYECKASA XAPAKTEPUCTHUKA
MECTOPOXJIEHUA

2.1. Teosiornyeckoe CTpoeHUE MeCTOPOXKAECHUS U 3aj1eKei

B reonornueckom crpoeHuMn paiioHa KpanmMBHHCKOrO MECTOPOXKICHHS
MIPUHUMAIOT YYaCTHE OTJIOKEHHSI JABYX CTPYKTYPHBIX JTaXKE: MaJec030HMCKOro
cKi1aayaToro (QyHJaMeHTa M Me30-KaHO30MCKOro mniaaTGOpMEHHOro 4YexJa.
OTnoxeHMs 4Yexya 3aJIeraloT Ha JEHYJUPOBAHHOW M BBIBETPEHOW NOBEPXHOCTH
(yHIaMEeHTa HECOIJIACHO, CO CTPATUIPAPUUYECKUM NEPEPHIBOM, BCKPBITHI U U3YUYEHBI

OypeHHeM MOMCKOBO-Pa3BeI0YHBIX CKBakHH (puc.2.1, 2.2.).

3 1-

ume}fw/

/(1959)) %
.{_
v \ /

X
_- 183pP (_- =

‘] S

NCIMOBHBIE OGO3SHAYENISE:

[igéopf]- HOPSMAKOBEIT HOMED CRBANIHLL
CEACMOMIOTIINCEH! OTPANKAKIIICTO

|Z“S7_r1\"| ropicsonTa Hea (nogomsa Onace-
HOBCKOT CHINTLI)
1o AL, Fnedony, 1998,

= ACTANILHOC MAKPOONICAHNIC KCpHAa
¢ nocaoiitas orGopom obpason
HA TCKCTYPHBLIN asnans,

TCKCTYPHBLINT avanns KepHi ©
J drororpaguposannes oOpasuos

= MUHKPOCTPYKIVPHBIN aHanus,

[I]— MITHEPIAOTO-NETPOrPah e CIomin ArHamrs - Mnrpahay HNCTUMEeCKITIT aHains

II]' AMHEAMO=-TEHETHUCCK T AHUI3] L‘_l NAJITHHONONHMCCKI aHdanng ©
O oupedenenient nasrnnogani

Pucynoxk. 2.1 - Cxema TUTOJIOTHIECKON N3YICHHOCTH
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2.2 CrpaTurpauyeckasi XapaKTepHCTHKA

Crpaturpaguueckoe pacujeHEHUE pas3pe3a OCYLIECTBICHO IO JaHHBIM
IyOOKUX CKBaXXMH HAa OCHOBAaHUHU KOPPEJSIIIUOHHBIX CXEM, YTBEPKIECHHBIX
MexBeJOMCTBEHHBIM CTpAaTUTpahUUECKUM KOMUTETOM.[2 ]

NccnenoBanust ObUIH BBITIOJHEHBI IO TIPEACTABUTEIBHON KOJUIEKIIUA 00pa3IioB
kepHa (292 mrt.) HeTeHachIeHHOro Koilekropa maactoB 01?2 u 013, BekphIThIX
pa3IUYHbIMU CKBaXMHaMu Ha KpanuBuHCkOoM MmecTopoxiaeHuu. Hanbornee mosiHbie
MaTepHuabl MOJy4YeHbI 1Mo ckBakuHaMm 187 (82 oOpasia — untepBan 2751.8 — 2787.6
M) u 222P (29 o6pasioB — urtepBan 2736 -2751.3 m).

B ckBaxume 187 mauka I0:°® npencraBnema B ocHOBamMm paspesa
NecYaHWKaMyd C TOHKMMH TMPOCJIOSIMHU QJIEBPUTOBOTO M TJIMHUCTOTO MaTepHaa.
XapakTepHa MpephIBUCTass TOPU30HTATbHAS CIOUCTOCTh 32 CUET CIIFOJbI, TIIMHUCTOTO
Marepuajga M PacTUTEIbHOIO AETpHUTA. AJUIOTUT€HHBbIE KOMIIOHEHThI B OCHOBHOM
OpEACTaBICHbl  KBaplieM, IIOJIEBBIMM  I[INATAMU B PAa3JIMYHOM  CTEINEHH
NETUTU3UPOBAHHBIMU U CEPULUTU3UPOBAHHBIMU (KaJUIINATaAMH U IUIarMOKIIa3aMu).
OO6JIOMKH TOPOJT MPUCYTCTBYIOT B MEHBIIEM KOJIMYECTBE (CHUIUIUTHI, KBAPIUTHI,
CJIaHIIbl, apTWILIUTHI, TIUHBI). BcTpeuatoTcss nmucrouku Ouotuta. M3 axieccopHbIX
MUHEpAJIOB OTMEYAETCS AMUAOT. YTIUCTOE BEUIECTBO MPUCYTCTBYET B BUJIE IMATEH U
TOYEUHBIX BKparuieHui. [lopoma mocnmoitHo oboraieHa pacTUTEIBHBIM JETPUTOM
Oypo-kpacHoro mBera. Ilpu3Haku paedopmaniu MPOSBISIOTCS B BHIC H3rHOa
IJTACTUHOK CIIIO/IbI, 3aBEPIIAIOLIErOCs WX pACIICIVICHHEM Ha KOHILAX. 3a4acTyro
ne(OpPMHUPOBAHHBIE CIIOABI BBITIONHSIOT TPOMEKYTKH MEXAY OOJIOMKAMH TOPOJ.
[{eMeHT NIEHOYHO-TIOPOBBIM, MOPOBBIM TIMHUCTBIA W TIIMHUCTO-TUAPOCIIOAUCTBIN.
[loponbl [aHHOTO HWHTEpPBAJIA XAPAKTEPU3YIOTCS HUZKUMHU  KOJUIEKTOPCKUMHU
cBoiicTBamu (opuctocts 0,45 %, mporuraemocts 2.4 m/1).

Otnosxenns miacta F01° npoananusuposansl B uHTEpBane 2763,4 — 2781,2 wm.
B HmwxHell YacTh OHM MNPEACTABICHBI AJNEBPOJIUTAMU U  MEJIKO3EPHUCTHIMU
MeCYaHUKaMU, B BEPXHEH — CpeaHe-KPYyMHO3EPHUCTHIMU TMecuaHuKkaMmu. B mopoaax

MOCTOSIHHO OTMEYaeTCs MPUCYTCTBHUE TJIMHUCTOrO Martpukca. CTpykTypa ajeBpo-
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[ICAMMUTOBAass M IICAMMMTOBas. TEppUTeHHBIM MaTepHal, CIATrarolIuil aJeBpUTO-
IIECYaHbIE MTOPOJbI, B LIEJIOM HUMEET IMOIYYTJI0BaTYyIO, MOIYyOKAaTAaHHYI0 U OKAaTaHHYIO
(dopMy 3epeH, XOTd B HWKHEH 4YacTH BCTPEYAIOTCS M IUIOXO OKaTaHHbIe. B mopoaax
HAauOOJIBIIUM  pPa3BUTUEM  TOJB3YIOTCS  IUIGHOYHO-  MOPOBBIM  TJIMHUCTO-
TUAPOCTIONACTBIA U TOPOBBIM KAOJMHUTOBBIM LEMEHTBHI, JIOKAJIBHO MPOSBIACTCS
pEreHepaMOHHbIN [10JIEBOLIIIATOBBIM M KBAapLEBbIU. [Iopoabl BEpXHEH 4acTu IuiacTa
XapaKTepU3yIOTCs JOBOJIBHO BBICOKMMH (PUIBTPALIMOHHO- €MKOCTHBIMU CBOMCTBAMMU
(mopuctocts 19,4-22,2% u nponuniaemocts 12,9-292.4 mJ1). Pa3Butne nopucroctu,
NO-BUIUMOMY, MOXHO CBSI3bIBaTh HEMOCPEACTBEHHO C Je(popManmoOHHBIMU
nporueccaMu — ApoOJieHne, KaTakIa3upOBaHUE 3€PEH U MOPOBBIM BBILIETAUNBAHUEM.

[TpoBen€HHBIN KOMIUIEKC METPOPUIUUECKUX U JTUTOJOTUYECKUX UCCIEOBAaHUMN
HAa KOHTPOJIbHOW KOJUIEKIIMM OOpa3lloB KepHa MO3BOJSET CleNaTh CIEAYIOIIne
BBIBOJIbI:

- nanas 0apoBbIX  IECYAHHMKOB  XapakTEpHa  CJIOHUCTas  MUKPO |
MaKpOHEOHOPOJHOCTb, KOTOpas HauOosiee 3HAUUTEIBHO  TNPOSBISETCS B
IIPOHUIIAEMOH YaCTH pa3pesa, IPUYPOUYECHHON K KpPOBJIE pe3epByapa;

- TlecuaHble pe3epByapbl 00Jalal0T MPOCTPAHCTBEHHOW (TpEXMEpHON)
aHWU30TpOTNHEel (PHITBbTPAIIMOHHO-EMKOCTHBIX CBOMCTB;

- mract HO:® B ckBaxuue 187 MpPEJCTaBICH, B OCHOBHOM, CpeaHe-
KPYITHO3EPHUCTBIMM T€CUAHUKAMU, OOJOMOYHO-OCAJOUHBIH MaTephal KOTOPBIX
(GopMupoBaicst B yCIOBUSAX BOJHONPUOOWHOMN AESATENIBHOCTH MOPCKOIO MOOEpexkbs
(yctreBoro Oapa). [lo tTaHHBIM MUKPOCTPYKTYpPHOT'O aHaJIM3a OTCIEKUBAECTCS CEBEPO-
BOCTOYHOE HaIlpaBieHHE OEperoBoil JMHHM, YTO COIJIacyeTcsl € MpeiaracMoin
(anuanbHOM MOJENIBI0 CTPOEHHs 0apoBOrO OCaJOYHOTO KOMIUIEKCAa B CEBEPHOM
gactu KpanusuHckoro mogusatus. Hamname 371eMEHTOB MOTOKOBBIX (alliii CEBEpO-
3amagHOTO HAIpPaBICHUS MOXHO CBS3bIBaTh C HAJWYUMEM PA3PBIBHBIX TCUYECHUHN

OCJIOKHSIIOIINX MOPCKOE TOOEpEekKbeE.

— B IIEJIOM MO pa3pe3y CKBaXKUHbI (paluanbHble W JTUHAMUYECKHE YCIOBUS
OCAJKOHAKOIUICHUS BBIICYKA3aHHBIX IUIACTOB XAPAKTEPHU3YIOTCS U3MEHUUBOCTHIO BO

BPEMEHH U IPOCTPAHCTBE.

24



[Inact 10, 2. B crpoenHuMyu miacTa NPUHUMAKOT YYaCTHE Al€BPOIECYAHHKH.
Hanuume B OTIOXKEHUSAX IMPOCIOEB TIMHHACTOIO MaTepuansa B acCOLMALMM C
OOyTJIEHHBIM pPACTUTENbHBIM JETPUTOM, CIIOAOW, CHAEPUTOM OOYyCIaBIMBAET
MIPEPBIBUCTYIO,  BOJHUCTO-TOPU3OHTAIBHYKD W BOJHHUCTO-KOCYIO  CJIOUCTOCTD.
CtpykTypa aneBporncaMMHUTOBasi, ICAaMMHUTOBAs. B 00710MOYHON YacTu OTMEYaroTCs
KBapl, KaJgWE€BbIE  IIOJIEBbIE  IINAThI, NEPTUTHL,  IUIArMOKJIA3bl,  YacTo
NEeJIUTU3UPOBAHHBIE U CepUIIUTH3UpOBaHHbIe. Cpean 00710MKOB MOPO/1 HAOIIOAAI0TCS
MUKPOKBapUUTHI, TPAHUTOUIBI, AJEBPOJIUTHI, CIAHIBL. M3 aKIIECCOPHBIX MUHEPAJIOB
BCTPEYAETCA DJNUJIOT. 3€pHa KBaplia, IMOJEBBIX IINAaTOB HMMEKT IPU3HAKU
iactTuyeckod nedopmanuu B BHJle 00siauHOro mnoracaHusa. HekoTopeie 3epHa
IOJIEBBIX IIMATOB KaTakjasupoBaHbl. ClenyeT OTMETUTb, YTO IJis BCEX MOPOJ
XapakTepHa nuputuzanus. [luputr oOpasyeT CKOIMJIEHUST MENKUX Tiao0yineil u
kpuctaoB  0,2-0,8 wmm. lleMeHTanus MIIEHOYHO-TIOpOBas  TIJIMHUCTAas W
ruapocaoauctas. OTMedaroTcsi €IMHUYHbIE 3epHa riaykoHUTa. IIIMpoKo pa3BUTHI
pactutenbHbie ocTaTku U OB, ¢ukcupyembie B MEX3€pHOBOM U TIOPOBOM
OpocTpaHcTBE B Buae  Oypeix  msateH.  [lopoasl  crmabGompoHHUIIaEMBIE.
PerenepanyionHbIii kBapiy M ajgbOUT B pas3pe3e CKB.187 MposBisieTCs] JIOKAIBHO.
Hapacranue npoucxoaur B BUAE PEreHEPALIMOHHOW KalMbl HAa OKATAHHBIE 3€pHAH,
KakK CJEICTBHUE, COKpAIIaeTcsi CBOOOJIHOE MOPOBOE MPOCTPAHCTBO. DTO MPHUBOIUT K
YMEHBIICHHIO 00beMa COOOIIAIONINXCS TTOP U YXYIIICHUIO KOJIIEKTOPCKUX CBOWMCTB
nopo. KaonuHuT oTMeuaeTcs MpakTUYECKH HA BCEX M3YUYEHHBIX MHTEpBaJIaX IUIacTa
HO1. Yacto HaOmromaeTcst BBICOKAs CTEMEHb PACKPUCTALIA3AIMHN KAOJIHMHHUTA H
o0pa3oBaHHE arperatonojao0HBIX ero cpocTkoB. CBOOOIHOE MOPOBOE MPOCTPAHCTBO
MOXXET COXPAHATHCS MEXKIy KAOJWHUTOBBIMH CPOCTKaMH, YTO CIIOCOOCTBYET
yBennueHuto GEC. Kanbiut ogno3znauno Biuser Ha PEC konnekropos. [losBienue

€Ir0 B COCTAaBC IICCYAaHUKOB BCCrJa BCACT K YXYIAIUMICHUIO KOJIJICKTOPA.

Jlutonoro-nerpodusndeckas aHU30TPONUs Koiulektopa HD® wusywamach Ha
OCHOBE MUKPOCTPYKTYPHOTO aHaiau3a KBapua. MUKpPOCTPYKTYpPHBIN aHAJIN3 KBaplia B
00JIOMOYHBIX CpEJHE- U MEJIKO3EPHUCTBIX KBAPICOAEPKAIIUX MOPOIaX HMPOBOJUTCS

HCXO0AA M3 IPCAINIOJIO0XKCHHA O TOM, 4YTO 3TOT MHUHCPAJI HC HMCIBITBIBACT 3aMCTHBLIX
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TEKTOHMYECKUX BO3JCHUCTBUI W OOHapyXMBaeT CHEHU(PUUECKYIO OPUCHTHUPOBKY -
OpPUEHTHPOBKY oOTHOxkeHUH. [logo0Hasi OpUEHTHUPOBKA BO MHOTOM OMPEIESeTCS
MIPOCTPAHCTBEHHBIM pPaCIpeeICHUEM KBaplLeBbIX 3epeH mno ¢opme. Kak mpasuiio,
yujivHeHHass ¢dopma 3epeH  00yclaBlIMBAaeT  MPEANOYTUTEIBHYIO  KapTUHY
opueHTHPOBKU. C yCIOBHSMU OCAQJKOHAKOIUICHHUS] CBSI3aHO MPOCTPAHCTBEHHOE
W3MEHEHUE Pa3INYHBIX BUJIOB (DU3UUYECKUX CBOMCTB MOPOJ — MAarHUTHBIX, YIPYTHX,
dbunsTpanmonubix. HecMmoTps Ha paznuuue npupoasl (PU3MUECKUX [MapaMeTpoB,
npeo0JIaaloIINM SBIISIETCS. OPUEHTUPYIOLIUNA TPOIIECC, 3aBUCSIINN OT COOTHOIIEHUM
pa3MepoB, OKATaHHOCTH, IUIOTHOCTM  4YacCTHUIl, CKOPOCTH H  HampaBJICHUS
TPAHCTIOPTUPYIOIICH CPEIbl.

Jloropckue oOpa3oBaHUs

Jloropckue OTi0KeHUsI BCKPBIThI ckBaxkuHaMu Ne 195P u 200P. IIpeacrtaBineHbl
OHM 3€JICHOKAMEHHBIMU W3MEHEHHBIMU MHWHAAICBUIHBIMU CIWJUTUTAMHU, BBEPX IIO
pa3pe3y HMHTEHCHUBHO BBIBETPEIbIMHU, TMEPEXOJAlIMMUA B KOPY BBIBETPUBAHUS.
Bexkpeitas Tonmmunaa uamensiercs ot 80 o 107 wm.

IOpckas cucrema

KOpckue  ornoxxenus B ONHUCBIBAEMOM  pailoHE  MPEICTABICHbI
pasHodaluaabHBIMUA OCaJIKaMU CpeHel U BepXHEH IOpbl 00IIeH MOIIHOCTBIO OoJiee
300 M. OHM mnOApA3AENAIOTCS HAa TPU CBUTHI: TIOMEHCKYIO, BAaCIOTAHCKYIO U
0aXEHOBCKYIO.

TroMeHckas cBUTa

KonTnHEHTanbHBIE OTIOXKEHUS TIOMEHCKOM CBHUTHI 3aJIETal0T HECOTJIACHO HAa
pPa3MBITOM U BBIBETPEJION MOBEPXHOCTH JOKOPCKUX oOpazoBaHuil. Ilopoasl
MIPE/ICTaBIICHbl HEPABHOMEPHO TMEPECIANBAIOIIMMUCS TEMHO-CEphIMU U OypoBaTo-
CEpPhIMH, MHOT/IA MOJIOCYATBIMU APTHUJUIMTAMH, PA3HO3EPHUCTBIMU IMOJMMHUKTOBBIMU
MIECYAHUKAMH PA3JUYHOU KPEMOCTH, KPENKMMH aJEBPOJUTAMU M KaMEHHBIMHU
VIJSIMH, paclpoOCTpaHEHbl IMOBCEMECTHO. B monHOM 00beMe€ OHHM BCKPBITHI
ckBakuHaMu 195P u 200P. MomtHocTh cBHTHI 92 - 216 M.

Bacrorauckas csura

OTno)XeHHsT  BACIOTAHCKOM  CBUTBI  BCKPBITBI  BCEMU  MPOOYPEHHBIMU
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CKBa)KMHAMHM B ONKCHIBAEMOM pailoHe U 3aseraer Ha riyounax 2600 — 2750 m. Ceura
CIIOXEHAa pa3HO(ALMAIBHBIMU OTJOKEHUSIMU OT MOPCKHX /10 KOHTHHEHTAJIBHBIX,
KOTOpble (OPMHUPOBAIUCH B MPOLECCE JIBYX TPAHCIPECCUN: BEPXHEIOPCKO-
BAaJJAH)KMHCKOM U KPaTKOBPEMEHHOTO IMepuoja KOHTHHEHTAJIBHOTO pPEeXKHUMa
OCAJIKOHAKOIJIEeHUsT Mexay HuMH. CBUTa MOApa3AeNseTcs Ha JIB€ MOJCBUTHI -
HUKHEBACIOTAHCKYI0 M BEPXHEBACIOTAHCKYI0, KOTOPbIE OTJIMYAIOTCA (panuaibHOM
NPUHAIJIEKHOCTHIO U JINTOJIOTMYECKUM COCTABOM.

HuxueBacioranckasi moJICBUTa CJ0XKEHA, B OCHOBHOM MEJIKOBOJTHOMOPCKUMU
[NIMHUCTBIMU  TIOPOJIAMHM - aprWJUIMTaMHU  TEMHO-CEPbIMHU, OypOBaTO-CEPhIMH, C
PEAKMMU TOHKHMH TMPOCIOSIMU CBETJIO-CEPBIX aneBposiuToB. lloacBura Xopoio
IPOCJIEKHUBACTCS IO MPOCTUPAHUIO, MOIITHOCTD €€ 26 — 29 M.

BepxHneBacioranckass ~ MOJCBUTa  MPEUMYIIECTBEHHO  MECYaHUCTass U
Npe/ICTaBIsieT cOO0M peruoHaNbHO HedTerazoHoCHbIM ropu3oHT [O1, sABAsMIOUIUICS
OCHOBHBIM MPOJYKTHUBHBIM OOBEKTOM IOYTH Ha BCEX MECTOPOXIEHUSAX TOMCKOM
obnactu. Ha KpanuBuHCKOM MECTOpPOKJIEHUU B 00bEME TOPU30HTA BBIICIAETCA TPU
Hayku: HaAyroybHas - TPEUMYLIECTBEHHO IecyaHas, HpUOpeHO-MOpCKas,
TpaHcrpeccuBHas (maact F0i1?), MeXyronbHas — IIPEHMYINECTBEHHO TIIMHUCTAS,
MPUOPEIKHO-KOHTHHEHTAIbHAS, TPAHCIPECCUBHO- perpeccuBHas (mmact 1O:1Y) wu
TOyTONIbHAs - MlecYaHas, NpuopexkHO-MopcKas, perpeccupHas (wiact 101%). IhiacTel
10:® u 10:? HedreHOCHBIE. MOIHOCTE BEPXHEBACKOTAHCKON ITOICBUTHI, COCTABISET
27 -41 m.

OO0111as1 MOIITHOCTH BAaCIOTaHCKOM CBUTHI cocTaBisieT 53 — 70 M.

baxeHoBCKas cBUTA.

[Topoasl TeoprueBCKON CBUTHI TMEPEKPHIBAIOTCS TTYOOKOBOAHO - MOPCKUMHU
OWTYMHUHO3HBIMU apTHWUTUTAMH TEMHO-OYpPBIMU,IIJIOTHBIMU, KPETIKUMHU,  y4aCTKaMHU
IUIMTYATBIMU, WHOTJA KapOOHATU3MPOBAHHBIMHU, C BKIIOYCHHUSIMH THUPHUTA W
00JIOMKOB pakOBUH OeNeMHHUTOB, Opaxuomnona mnenenuno. [lopoasl CBUTHI BXOAST B
COCTaB pEruoHaNIbHOM BEPXHEIOPCKO-METOBOM MOKPBIIIKA IOPCKOTO
He(Tera3oHOCHOTOKOMILIEKCA.

Mopckue ocaaku OaXKEHOBCKOW CBUTHI XapaKTEPU3YIOTCS BbIIECPKAHHOCTHIO
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JIUTOJIOTUYECKOI0  cOCTaBa M IUIOLIAJAHOTO  PAaCHPOCTPAHEHHUs,  YETKOU
cTpaturpaduueckoi mpuBs3koil. baxeHOBCckas CBUTa SBISETCS PETHMOHAIBHBIM

perniepoM. MomiHoCTh CBUTHI 18 - 28 M.

2.3. TlapameTpbl NPOAYKTHUBHBIX IJIACTOB M MX HEOAHOPOAHOCTH

[TpompIinuieHHasT HE(TEHOCHOCTh MECTOPOXKICHHS CBS3aHA C TEPPUTCHHBIMHU
OTJIOKEHUAMM PETMOHAIBHO HPOAYKTHBHOIO ropuszonta FO; - mmacramu FO:? Han
yrosibHoit Tonmu u KO® nox yronasHoi TOIM, pa3AgIsIOUMUCS 10 BCEl MLIOIMAH
HEIPOHHUIAEMBIMHU YIIIMCTO-TIIMHACTBIME OTIIOXKeHHAMH Twiacta FO1™Y tommumnoit 4-
10 m.

I[Tnacr 10,

ITnact FO1? pa3BUT NpakTHYeCKH MOBCEMECTHO MO IUIOIIAJM, BCKPBHIT 151-i
ckBaknHou. B ckBaxkunax 194P, 200P, 300, 311, 309, 319, 330, 362 u 407 necuanuk
3aMellleH MNIMHUCTBIMU Pa3HOCTAMH.

[Inact FO;> mo cBOEMy T€HE3NCYy OTHOCHTCS K IIPUOPEKHO-MOPCKUM
NECYaHUKaM U UMEET MOKPOBHBIN XapaKTep IIIOMAIHOTO Pa3BUTHS.

Kepn otoOpan u mnpoaHadu3MpoBaH MPAKTUYECKU BO BCEX pPa3BEIOYHBIX
CKBa)KMHAX, U3 DKCIUTyaTallMOHHBIX - B CKB. 59, 102, 156, 187, 188, 314, 321, 387S.

B macte BCkpbiTa OfHA 3alie’Kb, KOTOpas paclpoCTpaHEHA MPAKTUYECKH Ha
BCEU TEPPUTOPUU TOMHSITHS, 32 HCKIIOYEHHEM IOTr0-BOCTOYHOT'O CKJIOHA. 3aJIeXb
MJIacTOBasi CBOJOBAs, JIMTOJIOTHYECKHM OTpPAaHUYCHHAs Ha OT0-BOCTOYHOM CKJIOHE
noaHsTHs, ¢ pazmepamu 27 x 14 xm u BoicoToir 103 M. DddexTuBHAsS TOIIIMHA
miacta Hebompmasgs — oT 0,6 g0 6,6 M, B cpeaHeM cocTaBisas 2,5 M. B menow,
OTMEUAETCsl YMEHBIIIEHNE TOJIIHUHEI C 3amma a Ha BOCTOK. MaKkCHMaIbHBIE TOJMITUHBI —
4 — 6 M OTMEUAIOTCSI HA CEeBEpO-3amae 3ajex, B pailoHe ckBaxxuH 102 — 414,

OnpoboBaHue MacTa MPOBENEHO B OONBIIMHCTBE PAa3BEJOYHBIX CKBAXKHH, B
IITUPOKOM JHarna3oHe a0CONMIOTHBIX OTMETOK HMKHUX MEepPOpaMOHHBIX OTBEPCTHMA
(a.0.-2529.0 — 2639.0 m). B OGompmmHCTBEe OmMpoOOBaHHBIX CKBaKUH (NeNe 190p,
191p, 192p, 193p, 197p, 199p, 201p, 203p, 210p, 211p, 222p, 226p) npuUTOKU
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6e3BoaHoil HepTH coctaBwiu or 0,2 1o 3 M%/CyT mpu AMHAMUYECKHX YPOBHSX OT
534 no 112 m, numes B oTAenbHBIX ckBaxkuHax (NeNe 196, 204, 207, 212) nputoku
okazamuch Bbiie (ot 4 10 17,4 M3 /cyT) npu quHaMuYecKuX ypoBHAX 635 — 806 M.
[Ipu ompoGoBanuu B mpouecce Oypenus miacta 1012 ckpaxunbl 218 npu nenpeccun
14,6 MIla nonyueno 0,2 m3/cyT HedtH, B ckBaknHax 213 u 216 npuToka U3 HETO HE
nostydeno npu genpeccun 11.5 MlIla. KosapduumeHTsl npoayKTUBHOCTH CKBaKHH
Huskue, BapeupytoT ot 0,07 m3/cyr*MIla (cxB.192P) no 2,51 wm3 /cyr*MIla
(cxB.203P), cocraBnas B cpegHemM 1o 18 cksaxwmuam 0,5 m3/cyr*MIla. B
ckBaxkuHe 470S oTmedeHa MakcuMalibHasi mNpoaAykTuBHOCTh —4.9 1/cyT*MIla.
Ta3oBblii paktop 24 — 36 m3/m>. IlnacroBoe nasnenme — o0126,4 MIla (cks. 201P)
no 27,6 MIla (ckB.207P).

CxBaxxunamu NoNe 205P, 206P, 209P wu 215P BckpbiTa MOJHOCTHIO
BOJIOHACHILIEHHAs YacTh miacta 012 Ha aGCOMIOTHBIX OTMETKAaX BEPXHUX OTBEPCTHIA
nepdoparuu - 2619, -2633 m. B ckBaxune 206P mmact okasayicsi BOJJOHOCHBIM (Ha
TUHAMHYeCKOM ypoBHE 940 M moisrydeHo 5,1 M3 /cyT miacToBo# BOjbI 6€3 TPU3HAKOB
HeTH).

Bononed1siHOI KOHTAKT B 3aJIeKM MMEET HAKJIOHHBIM Xapaktep. Ha Oonbreit
YaCTU IUIOLIAM OH UMEET OTMETKY -2617 M u mpuHAT 1o ckBaxkuHe 218P, rae npu
ucrnbiTanuu uaTepBana 2731 — 2743 m (a. 0. — 2607 — 2619 M) B nporiecce OypeHuUs
npu paenpeccun 14,6 MIla 3a 65 munyr monyudeHo 0,2 m® Hedtu. Ilo maHHBIM
I'C nomomBa He()TEHACHIIIICHHOW YacTH IjlacTa IUIacTa [O,20TONBaeTCs Ha a. 0. —
2617 M (B KOJIOHHE HE OIMPOOOBaHA).

[Inact xapaktepusyeTcsl CIECAYIOUMMH MOKa3aTeIsIMU HEOJHOPOJAHOCTH:
cpenauit koaddurment necuanucroctu 0,868, cpenuss pacuneHeHHOCTH 2,1.

[Tnact 10,*

[nact 10:® sBnserca ocHOBHBIM 00BeKTOM pa3paboTkh. OcOOEHHOCTIMU
T€OJIOTUYECKOTO CTPOCHHUS 3aJIeKe HEPTH TaHHOTO TIIacTa SIBISIFOTCS

-JIOKaJIbHOE PACIpPOCTpAHEHUE 3alieKe B TMpeaenax JiaTepalibHO

Pa3BUTOrO(IMOKPOBHOI0) KOJIJIEKTOPA;
- 3HaYUTEIbHAsI U3MEHUYUBOCThH (QUIBTPALIMOHHO-EMKOCTHBIX CBOMCTB
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pe3epByaparno pa3pe3y U IUIOIaIu;

- B OOJIBIIMHCTBE CKBaXMH YCTAHOBJEHO 3aKOHOMEPHOE YXYAIICHHE
(bUIBTPAIIMOHHO-EMKOCTHBIX CBOMCTB OT KPOBJIM K MOJOIIIBE.

Peanuzyemass B Hacrosiiee BpeMsi TEXHOJOTHYECKass CXeMa pa3pabdOTKu
MECTOPOKICHHS OCHOBAaHA Ha IIMTONOTMYEcKOH Mopenu mmacta O3, cormacHo
KOTOpOM HaOsrogaeMasi «MoO3auKay paclhpelesieHus 3alexeid HedpTu 00ycloBIeHa
HaJIMYMEM B TeJI€ KOJUIEKTOpA CEPUM HU3KOMPOHULIAEMBIX 30H, BBIMTOJIHSIONIMX POJIb
(pOHTAIBHBIX SKPAHOB.

Bypenuem ckBaxkunbl 345 (C BOJOHOCHOM XapaKTEPUCTHKON) YCTaHOBJICHO,
YTO paHee CUMWTaBIIAsACAd €IMHOM CeBepHas 3ajeXb pas3feleHa  30HOM
MaJIONPOHMIIAEMBIX TOPOJA Ha JBe 000COOJEHHBIX, HA3BaHHBIX B JAHHOW padoTe
«CeBepO-3aIaHON» U «CEBEPHOI». DTO MOJATBEPKAAECTCS U HU3KON PUIbTPALIUOHHO-
€MKOCTHOW XapaKTEPUCTUKOW IulacTa B CKBakuHax 322 u 326. bypeHume 3THX
CKB)KUH IMO3BOJIUJIO YTOUHUTH KOH(PUTYPAIMIO BBISIBIEHHOTO SKpaHa.

[TpuTok Boabl B ckBaxuHe 156, mpoOypeHHO# B 1eHTpe Mojsi HePTEHOCHOCTH
OPOMBIIJIEHHBIX ~ 3allacoB, TaKXe€  CBHUJIETEJIBCTBYET O Oojee  CIOXKHOM
pacnpeieIeHuu YTIeBOAOPOIOB B Mpeiesiax BhISBICHHBIX 3anexei. [lo pesynbraram
JETAIBHON KOPPEeTSLMU TJIacT ObLT pa3ziesieH Ha 3 JIMTOJIOTMYECKHUX IMadKH (anee
1o Tekcty—ymronadky mwim maukn): 1034, 101°% u 10,°® (A, B u B).Pasnencnue, kak
NPaBWJIO, TPOBOAMIOCH HE MO TIUHUCTHIM MIM KapOOHATHBIM IMPOCIOSM, a IO
PE3KOMY M3MEHEHUIO KOJIJIEKTOPCKUX CBOMCTB, KOTOPBIE YXYIILIAIOTCA OT MAadyku A
no mauku B. Tlauku A m b mpencraBiastor coOoil eIMHOE T€OJOTHUECKOE TENO C
o01UM BOJOHE(MTIHBIM KOHTAKTOM M B OOJIBIIMHCTBE CKBAXUH IJIOTHBIA MPOCIION

MCKAY HUMH OTCYTCTBYCT.
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Tabmuua 2.1 - T'eosoro-gusuueckass XapakTepUCTHUKAa MPOJYKTUBHBIX IJIAaCTOB

KpaHI/IBI/IHCKOFO MCCTOPOKIACHHUA

IInacTer
30HbI 1acta| 3OHBI IUIACTA 30HEBI
30HBI mIacTa
Tonmmna Haumenosanue }011'2 }013A mnacta FO;™ 10,38
1O IJIaCTy IO IJIACTy IO IJIACTy B
IO IJIACTY B
BIIEJIOM BIIEJIOM LEJIOM
LIEJIOM

Oo01mas Cpennsis, M 4.5 6 7,55 5,49
DddexTrBHAS Cpennsisg, M 2,6 58 6,5 4,74
Hedrenacelienas Cpenmss, u 2,6 5,8 6,83 4.4
Koaddurment 0,867 0,940 0,881 0,9
MMECYAHNCTOCTH, TOJIN
el
Koaddurmment 2,11 1,28 1,22 1,31
[PACUJICHEHHOCTH, JOJTH
el
[TpouuiaeMocth, MKM°x107 5,85 119,5 15,24 10,15
[TopucTocTh, A0MH €. 0,14 0,171 0,154 0,150
HedrenacelmeHocTs, J0OIH €. 0,55 0,667 0,601 0,536

2.4. CocTaB 4 CBOICTBA MJIACTOBBIX JIIOUT0B

B Hawane pa3pabOTKu MECTOPOXKJIEHUS WMENUCh JaHHBIE TI10 cQcTaBy
[IYOMHHBIX P00 HePTH U3 6 CKB. N3 Hux 4 CcKB. HAXOJATCS B Ipejenax ydacTka A,
10 OJIHOM CKBaXXMHE Ha ydyacTkax B u |, a ygactok b BooOIie He oxapakTepu3oBaH
NIyOMHHBIMUA TipoOamMu. [lo 3TuM 6 CKBakMHAM HMMEIOTCS Pe3yJIbTaThl aHATU30B 16
npo6 HepTu. U3 Hux 15 mpob orobpansl ¢ muacta KO® u Toneko ogHa mpoba us3
macra FO2,

[IpoBenen oTo6op ycTheBBIX P00 HEe(TH HA CeMU CKBaKMHAX. Bece CKBaXKUHBI
pa3MeriaTcs B mpeaenax ydactka A (mecth ckBakuH.) u B (1 ckBaxuHa).

KoMmoHeHTHBIN cocTaB Tra3a MPEACTaBICH TOJBKO JIUIIhL UTOTAMU aHAIH30B,
MPUOOPETEHHBIX YXKE IIOCJIEe €IWHOPA30BOTO pasra3upoBaHusi 3-x mpod ¢ 2-yx
CKBaXMH. Hamnuue 3HAYMTENBHOTO KOJI-Ba a30Ta, OKHCH YTJepoaa W BOJIOpOAa B
JTAHHBIX MPOOaX MOSBISETCS COMHEHUE UX KAa4eCTBA.

AHanu3 CyImIeCTBYIOIIETO HMCIOJIBb30BAaHHOTO MaTepHalia JEMOHCTPUPYET, TO
9TO BCe 0€3 WCKIIOYeHUS HEe()TH HMMEIOT HEBBICOKOE Tra30-COACpPKAHWE U, TaKUM
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00pa3oM, HEBBLICOKMM JIABJICHHEM HACHIIICHUSI U 00beMHBIM K03 duiimentom. ["azo-
HACBIIIEHHOCTh HEPTH YIacTKOB A U B m3MmeHsiercs B oHUX U Texke npeaenax (18-
39 m3/1). HedTh Ha yyacTke [ MMeeT HEHOPMaJIbHO HEBBICOKUM JJIsl HEPTH IUIACTA
FO1 raso-coaeprxanuem (10 - 12 m3/T), HO, 3TH JaHHBIC MOJYYCHBI JHIIb TOJIBKO HA
OCHOBE aHAJIM30B MapaJyieJbHBIX MpPoO0 ¢ OJHOW HM TOM K€ CKBaXXUHBI.
CrnenoBatenbHO, JUJIi TOIO YTOOBI COBEPIUUTH PEUIMTENbHBIA 3aKIIOYEHHE O Ta30-
colepkaHMM HedTH B JAaHHOM Yy4yacTKe, CJeayeT OoToOpaTh M PpPacCMOTPETh
3200 HHBIE TPOOBI C IPYTUX CKBAXKUH.

[InoTHOCTH yCThEBBIX Mpo0 HEPTH H3MEHSETCS B JUana3oHe JIOBOJIBHO
mupoko. [Ipu 3TOM mpocnexkuBaeTcsi XOpolllee COOTBETCTBUE MEX]y aHaIM3aMu
3a00MHBIX U yCTheBBIX MP0o0. [ToaToMy HedTH ydyacTka A HECYIIECTBEHHO TsKeiee
HedTn ydacTkoB B u I'. Boixon nerkux @pakiuii B HUX MEHbIIE U BO- MHOTO pa3
OobIIe cofiepkaHus ac(aabTeHOB.

Tabmuma 2.2 - Xapakrepuctuka HeTH

NoNo HaumeHnoBanue En. Konunuectso
/1 U3M.
1. [TnoTHOCTH HE(TH B IIACTOBBIX YCIOBUSIX Kr/m° 771 -805
2 [TnoTHOCTL HEPTH B TOBEPXHOCTHBIX yCIIOBUSIX T 849 - 852
3. Bsi3kocTh m1acTOBOM HEPTH mlla-c 1,159 - 2,01
4 Bsi3kocTh HETH B CTaHAAPTHBIX YCIOBHIX
pu 20 °C mlla-c 7,07 -9,59
pu 50 °C mlla-c 3,32-4,3
5. MaccoBoe coaepxaHue (CpeaHee 3HaUeHue):
cephl % MaccoB 0,54-0,818
CMOJI CHJIMKAT€JIEBBIX % MaccoB 53-7,76
acaIbTeHOB % maccoB 1,81-45
rapapuHOB % maccoB 1,82-4,1
6. Temmeparypa ruraBnenus napaduaa °C 47,4 - 54
7. Brrxon dpaxruit
100 °C % 7
00.
150 °C % 13-19
00.
250 °C % 22 - 38
00.
300 °C % 38,9-53
00.
8. I"a3oBbIit akTOp (CpeaHee 3HAUEHHE) M/T 26 - 37,2
9. Temmneparypa 3acTbIBaHHS °C -11
10. OOBOIHEHHOCTH % 7-60
11. CopnepxaHue Mex. mpumecei mr/am° 185 - 300

HaGnronaercst AOBOJIBHO OTYETIIMBAsSI CBA3b MEXK]Y CO/IepKaHneM ac(aibTeHOB
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u rayouHoil. Ilonb3ysich 3TOM 3aBUCUMOCTBIO, MOKHO IMPOTHO3MPOBATH KadeCTBO

HedTH 3anacoB kateropunC,. XapakTepucTuka HeTH MpesicTaBieHa B Tabnuie 2.2.,

a KOMIIOHEHTHBIN COCTaB ra3a B Tadiaure 2.3.

Tabmuua 2.3 - KOMIOHEHTHBI COCTaB HEPTSHOTO Tas3a, pa3ra3upoBaHHON U3

macToBod HedTu npu AudPepeHIMaTbHOM pa3ra3upoOBaHUU IUIACTOBOM HedTH

KpaHI/IBI/IHCKOFO MCCTOPOKIACHHUA

MonekynspHasi KOHIeHTpauus, %

Hanveropare BeienuBimiics raz CenapupoBaHHasi HePTh [TnacroBas
HeTh
flsyokice yriepoxa 1,44-235 0,12 0,33-0,55
N2 + penkue 3,19-3,89 - 0,51-0,89
CH,4 3,37 - 56,7 0,08 -0,12 7,35 - 16,23
C>Hs 6,74 - 15,46 04-0,6 1,85-2,54
CsHg 8,84 -17,23 2,035 - 3,89 4,41 -5,62
i-C4H1o 1,08 - 3,78 1,11-1,77 1,44 - 4,49
n-C4Hio 3,03-6,6 3,08 -39 1,74 - 3,83
i-CsHiz 0,48 - 1,86 1,33-2,69 1,23 -3,13
n-CsHiz 0,38 -1,65 1,44 - 3,66 1,315,98
CeHu4 + ocratok 0,51-0,86 84,43 - 87,96 66,01 - 76,89
[110THOCTD, KI/HM® 0,97-1112 849,2 - 849,1 773,8 - 805
IInacroBas BOoaa rOpu3oHTa 101 KpaHI/IBI/IHCKOPO MCCTOPOXKIACHUA
oXapaKTEpu3oBaHa 20 ITOBCPXHOCTHBIMH Hp06aMI/I n3 13 CKBaXWH U TpEMA

FJ'IY61/IHHBIMI/I Hp06aMI/I nu3 O,HHOﬁ CKBA)XHHBI. MI/IHCpaJII/BaHI/I}I BOABI U3MCHACTCA OT

26,4 mo 35,15 r/amM® 1 cocTaBiseT B cpenuem 31,6 r/mm® Tlo COCTaBy BOJIa TUIIMYHA

IUIs BEpXHEIOpPCKOro ropu3oHTta. Tum Boabl 1o B.A CyluHY —XJIOp-KaJbLHEBBIi.

CocTaB u CBOMCTBa BOABI MPUBEACHBI B TaOHIE 2.4.

Tabmuma 2.4 - CoctaB B CBOMCTBA IJIACTOBOM BOJIbI KpalmMBHHCKOTOMECTOPOKACHUS

KommgectBo
HaumenoBanune MCCIICIOBAHHBIX Juamnazon Pexomennyemoe
mapamMerpa M3MCHCHUS 3HAUYCHHUE
CxBakuH pod
ITnoTHOCTB, I/CM® 13 19 1,018-1.,024 1,021
Bozoponsn1i 13 19 6,4-7,8 7.1
Tokasareis, PH i !
Conepxanne
HOHOB, MI/IM®
ClI- 13 19 15443-20945 18770
HCO, 13 19 775-1427 1120
CO, 13 19 <3
Na*+ K* 13 19 9910-12562 11400
Ca** 13 19 896-380 528
Mg~ 10 17 30-620 316
J 7 9 1,1-5,2 2,3
Br 7 9 53,5-117,7 81,2
Munepanuzauus, /M 13 19 26,4-35,16 31,6
Twum Boasl X7op-KanbLHUEeBbINA XJop-KaabLHUEBbIN
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2.5. 3anacel He()TH M PACTBOPEHHOI0 ra3a

Cornacho  «Knmaccudpukauuu 3amacoB  He(TH W TOPIOYMX  Ta30B»
KpanuBuHCKOE MECTOPOXKIEHUE OTHOCUTCS K KaTErOPUU CPENHUX, MO CIOKHOCTH
rE0JIOTMYECKOTO CTPOECHHUS — K TPYIIE OYEHb CIIOXKHBIX. BrepBeie onepaTuBHAs
olieHKa 3amacoB Obuta BbimosiHeHa B 1984 r III'O «Tomckuedrerasreonorus». B
HOCTEAYIOUIME TOABI IO PEe3yJbTaTaM IOUCKOBO-Pa3BEAOYHBIX pabOT MPUPOCTHI

3a1acoB OCYIIECTBISIUCH MTPAKTUUECKHU €KETOIHO.[2]

B 2001 r. mo pe3ynbratam NMpoOHON HKCITyaTallUd MECTOPOXKICHUS 3arachl
ObUIM TpejcTaBieHbl Ha paccMoTpenue B ['K3, yTBepkieHbl (IPOTOKOJ 3aceqaHust
komuccun Ne 642 ot 13.05.01).(Puc.2.4.) Ha yTBepkneHHBIX 3amacax Oblla
cocTaBliecHa TexXHOJOTrHYeckas cxemMa pa3paboTKu MECTOPOXACHHUS. 3a MepHuo,
OPOUISAMNNA TIOoCHe YTBEPKAeHUsT TeXHOJIOrMYecKOW CXEMbI, Ha MECTOPOXKIECHUU
npoOypeHo emie 104 CKBaKUHBI.

B cBsa3u ¢ OypeHueM HOBBIX CKBaKHMH B TOCHEQylomue roasl Ha ToMckoit
TEPPUTOPUA MECTOPOXKICHUS OCYIIECTBISUINCH MPHUPOCTHI 3alacoB MO 000OUM
TUTacTaM.

C ydeToM HOBBIX CKBAXXMH M HOBOW CEMCMOOCHOBBI, OBUIM TOCTPOCHBI
re0JIOTUYECKUE MOJICTN 3alieKe M TIOJICYMTAHBl 3amachl. BeandnHbl HadadbHBIX
reoJIOTUYECKUX 3alacoB IO IUlacTaM TNpPHUBEACHBl HUXEe. B 1enoMm 1o
MECTOPOK/ICHUIO HadallbHbIE OanaHcoBbIe 3amackl HePTH 1o Kateropusm B+C
yBenuuuiuck Ha 24,2%, kateropuu C,; yMmeHbminch Ha 21,2%, 4To roBOPUT O TOM,
4YTO, B OCHOBHOM IIPHPOCT 3aI1acOB OCYILECTBIBLICA 3a CUET IIEpeBOJA 3aIllacoB B
MIPOMBIIIJIEHHYIO KaTerOpuio. 3anachkl M0 MECTOPOXKJICHHUIO YBEIUUUIIUCH B LIEJIOM Ha
0,8%. YtBepxnéunnie 3anacel (Ha 1.01.2013r.): 'eonoruveckue mo kareropuu B+Cl1
1042 30727 Thic.T. K013 124138 ThIc.T 110 Kateropuu C2 F01? 3323 Thic.T. HauanbHble
u3BiekaeMble o kareropuu B+C1 8434 teic.T. F012 48312 ThIC.T. [T0 KaTeropun C2
F01? 857 ThIc.T. OcCTaTouHble M3BIEKaeMble 1o kaTeropuu B+C1 F0:? 8282 Thic.T.

103 32741 ThIc.T. N0 Kateropuu C2 102 857 ThIC.T.
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O reomornueckue 3amnacel Teic.T B M3BIIEKaeMbIe 3aachl THIC.T

Pucynoxk 2.4 - 3anacel HegTi o KpanuBuHCKOMY MECTOPOKIECHHUIO MOMOCYETaM Ha

maii mecdr 2001r.

Bricokass HEOOHOPOJHOCTh KOJIJIEKTOpA MO HAIUIACTOBAHUIO M MPOCTUPAHUIO
MpuBela K HEpPaBHOMEPHOW BBIpAaOOTKE 3amacoB; ci1ab0 BOBJIEYEH B Pa3pabOTKy
HU3KONPOAYKTHBHEINA mact FOj% mis pemieHus 5ToH IpoGIeMbl HEOOXOMMMO
coBepmieHcTBoBath au3aiiH ['PII. HecBoeBpemennoe (opmupoBanme cuctemsi [111]]
MPUBEIO K TPEKIECBPEMEHHOMY OOBOJHEHUIO TPOAYKIMA U  00pa30oBaHUIO

3aKyTMOPEHHBIX IETUKOB HEDTH.
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3. AHAJIN3 TEKYIIET'O COCTOSAHUSA PASPABOTKH
3.1. AHanu3 cTPYKTYPHbI (POHIA CKBAKHMH

B 2001 romy LKP MunsHepro yTBEp)KJI€Ha TEXHOJOTHYECKas cXeMma
pa3paboTku mectopoxaeHus (Tomckasi 00acTh), COCTaBI€HHAs: UHCTUTYTOM

«TomckHUITUHedTH» (mpoTokosn Ne2740 ot 20.09.2001r., r. Mocksa)
OKOHYaHUE pa30ypuBaHMs MECTOpOXIeHus - 2012r

Ha 1.01.2013r. o6mmwmii ¢ona ckBaxuH KpanuBHHCKOTO MeCTOPOXKACHUS
Tomckoit obmactu coctaBiasier 317 en., w3 Hux 259 en. cocraBisieT ¢GoHI
NOOBIBAIOIINX CKBaXUH, 57 en.- (OHJ HarHeTaTeNbHbIX CKBaXUH U 15 ex. ¢oHa
BO03a00pHBIX CKBaxuH (Tabymma 3.1, Puc.3.1).

Tabnuua 3.1 - Xapakrepuctuka QoHa ckBakuH 1o coctosiuuio Ha 01.01.2013r.

HaumenoBanue Xapaktepuctruka poH1a CKBaXXHH Kou-Bo ckBaxknH
1 2 3
®oHJ1 0OBIBAIOIINX IIpobypero 405
CKBAKHH BosepaliieHo ¢ Ipyriux ropu3oHTOB -
Bcero 405
B ToMm uucre:
JelicTByromue 270
U3 HUX (POHTaHHBIC -
OIH 270
" -
BesneiicTByromnue 22
B ocBoenuu nocie Oypenus 50
B xoncepBaun 15
[Tse30MeTpuyeckue 8
[epeBeneHsl MO 3aKAUKY 12
[epeBeeHbl HAa APYTrUe TOPUIOHTHI
B o)XuIaHUM JTHMKBHIALMH 5
JIukBUIMpOBAaHHEIE 4
IIpobypeno 55
BosBpallieHo ¢ Ipyriux ropu3oHTOB -
DoHI HATHETATEIBHBIX IlepeBenens! u3 qOOBIBAIOIINX 13
CKBAKMH Bcero 130
B ToMm uucre:
TTox 3akaukoit 129
BesneiicTByromnue 2
B ocBoernu nocie OypeHwnst -
B koHcepBanmu -
IIbe30MeTpruueckue -
IepeBeeHbl HA APYTUE TOPUIOHTHI -
B okujaHuM JIMKBUIAIIAN -
JIuKBUAMPOBAHHbBIE -
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OcHoBHoil 3kcrutyataunoHHblid v TTTJ] ponn KpanuBuackoro MectopoxaeHus
MIPEICTABIICH HAKJIOHHO-HAINPABICHHBIMU CKBaXuHaMU. CKBaXXUHBI 00OPYIOBaHBI
AKCITyaTallUOHHBIMU KOJIOHHAMU AuamMeTpoM — 146 MM, 3a HCKIIOYEHUEM CKB.
Ne389 (4 kycr), roe ucnons3dyercs 168 MM kononHa. MHtepBanbl nepdopanmii
koneomtores oT 2698 no 3529 metrpos. IlnactoBoe naBiaenue Bappupyetcs ot 104 no
272 atmocdep. luHamudeckuil ypoBeHb KuakocTy ot 1173m 1o 3058m.

OKcrulyaTauMoHHBIA  (OHA  JOOBIBAIOIIMX CKBAXUH IO COCTOSIHUIO Ha
1.01.2013r. wnacuutbiBaeT 270 en., u3 HUX: Oe3nelcTByrOUx - 22 .,
HarHetaTeabHbIX — 130 en., u3 HuX 2 6e3/1elCTBYONIHE.

HeiictBytonuii GoH q00bIBaOIIMX CKBaXXHH N0 coctosiHuio Ha 01.01.2013r.
HacuMThIBaeT 245 ex. JlelicTByromuid (poH HarHETaTeNbHBIX CKBaXXUH — 129 en.

N3 270 cxBaxxun Tomckoi oOnactu, yucismmxcsa Ha 01.01.2013r. B m00bI-
BaromeM (oHzAe, 35 CKBaXKHUHBI SIBISIOTCS pa3BelovHbIMU, 3a nepuoa ¢ 2011 r. mo
2013 1. mpobOypeno 186 ckBakMH KOTOpBIC IJITAHUPOBAIUCH K OYpPEeHHIO Kak
POEKTHBIE A0ObIBarolMe U 43 CKBaKUHBI - KaK MPOEKTHbIE HAarHETaTeNbHbIE, T.C.
HaxoJATcsl B oTpaboTke Ha HedTh. OOmumii GoHa HarHEeTaTEBHBIX CKBaKHH (129 en.)
COCTOMT M3 3 pa3BelOYHBIX, 21 MPOEKTHBIX HATHETATEIbHBIX M 7 MPOEKTHBIX
NOOBIBAIOIINX CKBKHUH, M3 KOTOPBIX TSATh OBUIM TMEpPEBEEHBI O] 3aKauyKy IOCIe

dKCIUTyaTaluy Ha HEDTh.

3.2. XapaxkTepucTuka padoThl J00bIBAIONIUX CKBAKUH

Heo6xomumMo OTMETHTH, YTO BCE IKCIUTyaTallmoOHHBbIE CKBaxxuHbI ¢ 2001 T.
nepeBeIcHbl HA MEXaHU3UPOBAaHHBIN crtoco0 n1o0bryn HedTH mocpenctsom DIIH. 3to
pelieHne SBISETCS OOOCHOBAaHHBIM, C YYETOM HMEIONIeHcs WHGOpMAIU O
CBOMCTBAaX IUTACTOBOM  mpoayknuw. 3aneraromas HedTs  KpammBuHCKOTO
MECTOPOXKICHUS obOnmagaer CBOMCTBaMU MO3BOJISFOIIUMU MPOBOJIUTH
BBICOKO?((PEKTUBHYI0O MEXaHU3UPOBAHHYIO JO0OBIYY ¢ wHcmoab3oBaHuem YOIIH -
HU3KOE JABJICHUE HACBIIICHHUS U Ta30BbId (PakTop, a Tak ke CBSI3aHHBIM C 3TUM
HEOOJIBIIION Mepenaj MIOTHOCTA HE(TU B IJIACTOBBIX U MOBEPXHOCTHBIX YCIOBUSX,
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YTO rapaHTHUPOBAHHO HCKIIIOYAeT oOpa3oBaHue ra3oBoro 3amka Ha mpueme DI[H. K
BO3MOXKHBIM ~ OCJOXHSIOMUM (pakropam Ha KpanuBHHCKOM MECTOPOXKICHUU
OTHOCATCS, TIPEKJE BCETO, BIUSHME MIacToBoi TemmepaTypsl t 91-100° C u BeIHOC
MeX.NpuMecen U3 npru3aboiHON 30HBI IJIACTa.

Bce noOsiBatonue ckBakuHbl Mectopoxaenus Ha 01.01.2013r. paGotaroT ¢
ucnonb3oBanueM DI[H, RED . Cpennecyrounbie neOUThl 0 HEPTH U KUIKOCTH B
ckBakmHax oOopynoBaHHbix RED Gonee, yuem B 3 pa3a mpeBbIIAIOT aHAIOTUYHBIC
nokazatenu ¢ DI[H. B cpennem nebut no nedtu — D1H 71,41H., cpeauuit 1e6UT 1o
xuakoctd 103m3, o6BoauéHHOCTL 27%. Cpennuii ne6utr REDA 26,5 TH., cpennuii
naeout o xuakocta 201M3., 00BogHEHHOCTD 74%.

B nacrosimiee Bpemsa mapk DI[H Ha MecTOpoXIeHUU TMPECTABICH HACOCAMHU
Poccuiickoro («Annacy, «boperny, «Jlemas») W HMHOCTPAHHOTO MPOU3BOJICTBA
(«(REDAy, «Centrilifty). [4]. B 3aBucuMOCTH OT TEKyHIMX MapaMmeTpoB padOTHI,
norpy>kHoro obopynoBanus YOIIH, ocymecTBistoTcss mporpaMMbl ONTUMHU3ALNHA U
uHTeHCuUKaun aA00biun  HedpTu. Ilpu HanmUYMM YACTOTHO-PETyIUPYEMOTO
o0OpyZOBaHUsI HA CTallMd yIPABICHUS, TOCTABIEHHBIE 3aJa4d  PEHIaloTCs
M3MEHEHHEM YacTOThI MUTAOIIETO HANIPSIKEHUSI B OOJBIITYIO UM MEHBIIIYIO CTOPOHY
npu skcruryatanun YOIIH. I'nmyOunsr criycka, mo mepe HKT, konebmtorcs ot 1622
M. 10 3121 M, nogauu ot 45 m¥/cyr o 700 m%/cyT. Pacnipenenenue neiCTBYIOIIETO

donma DIH uzobpakeno Ha pucynke 3.1.[3]
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3UH; 3cke

Pucynok 3.1 - ®ong D1IH Kpanusunckoro mecropoxxaenus Ha 01.12.2012 r.

B 6e3netictBuu HaxoauTcs 18 goObIBaroIe CKBAXKHUHBI IO MPUYUHE MaJIOTo
nebuTa U BBICOKOT0 00BOHEHUS TPOyKIHH (>90%).

JeouTtsl 110 100bIYM HeGTH 10 KpanuBHHCKOMY HEPTIHOMY MECTOPOKICHHIO
HauMHAIOT moHmwkatbes B 2005r. (Tabmuua 3.1.). CHuxeHne 00yCIIOBICHO BBOJIOM B
pa3paboTky u J3Kcriuryatanuio FOxHON YacTh 3anexu mectopoxaeHus (Omckas
4acTh), T/ie 1eOUTHI HePTH HUXKE CPEIHUX TTO MecTOpokaeHuo 10 2005roaa, a Takke
najgeHueM neoutoB HeTH MO camoit mpoaykTuBHONW CeBepo-3amamHol 3aJIeKd, B
CBSI3M C POCTOM OOBOJHEHHOCTH TIpoAykiuu 10 36,6% B 2004 u no 54,3% B 2005

r. . B 2010 roxy o6BomuerHOCTH nocturia 81,2%.
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Tabnuua 3.1 - OcHOBHBIE MTOKa3aTenu pa3padoTku KpanuBHHCKOTOMECTOPOKACHUS

JencTs. JleucTs.
l'onosast | T'omoBas Tl'onoBas doux donn | debur | JeOur

Tox | moObrua no0ba | OOBOAH. | 3aKayka J0OBIB. HarHeTarT. | HepTu | KUJKOCT

HEePTH | KUIKOCTH % TBIC.M3 | CKB&XHH | CKBAXHH | T/CyT UT/CyT

TBIC.T TBIC.T IIT. IIT.
1999 52,4 53,2 1,5 19,5 7 1 34,4 35
2000 | 2229 233,7 2,5 79,0 16 2 98,9 99,75
2001 | 710,0 750,1 5,8 98,2 17 1 119,6 126,75
2002 | 797,0 861,2 7,1 145,2 21 4 132,8 143,1
2003 | 1025,2 1289,5 19,9 1228,5 38 13 116,8 146,9
2004 | 1555,2 2247,2 36,6 2906,0 48 21 121,5 186,8
2005 | 14741 2713,9 54,3 3930,0 48 28 92,0 195,8
2006 | 1062,6 3076,7 65,5 4196,0 47 27 65,4 219,2
2007 | 1002,5 3202,6 73,0 4250,0 49 27 68,5 220,3
2008 | 991,3 3445,0 78,0 4280,5 58 29 64,2 260,8
2009 | 974,2 3600,5 81,2 3305,0 58 30 62,1 316,1
2010 1460,2 4763,2 75,3 4428,0 99 51 42,2 256
2011 | 2083,4 8154,7 71,0 6714,0 214 91 35,4 120,0
2012

2219,0 8708,5 71,0 8474,0 241 129 29,3 99,1
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I'padux 3.2 - JIunamuka n3MEeHEHUS TOOBIYH KUKOCTH U HEPTH
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I'paduk 3.3 - JlanHbIe MO TOOBIYN KUIKOCTU U HEPTHU, U BBOJIC HOBBIX

3.3.

Ha

= Beof HOoBbIX CKERMH - M, WT.

e 0Bk E HETH - M, m3dyT

— = oheda Hedm - B, m3dcyT

Aobeiva HedTr - MM gekabpe 2009, m3/cyT
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— = obeda kunrocTd - BIO, m3dcyT

Aobeda xkuakocTr - MM gekabpe 2009, m3/cyT

CKBZDKI/IHKpaI'[I/IBI/IHCKOI’O MCCTOPOKIACHUA

XapakTepucTHKA padoThl HATHETATEIbHBIX CKBAKHH

01.01.2013r.  nmeiicTByromuii  (GOHJ  HAarHETAaTEIbHBIX

120

100

@ =)
= =

3
Beoa HOBEIX CKBXKMH, WT./rog

20

CKBa’XHNH

Kpanusunckoro HedtsiHOro MectopoxaeHus 129 ef., Ha TEKyIIMH MOMEHT BpEeMEHU

aKTUBHO (hOPMUPYETCS IIJIOMIAHAS CUCTEMA Pa3pabOTKH, MPU ATOM B OOJIbIIEH Mepe,

OKa3bIBAIOTCS BKJIIOYEHHBIMA B PabOTy NPHUKOHTYPHBIE CKBaXXHHBL. B KauecTBe

pa6oqer0 arcara i1 3aKadKW MCIIOJIB3YCTCA IIPECHad BOJd, BOAd CCHOMAHCKOI'O

IOPHU30HTAa W IIOATOBApHAA BOJA. ﬂI/IHaMI/IKa 3aKa4KHM BOJAblI U KOMIICHCALIUs Z[O6I>I‘-II/I

KHUAKOCTH IIPCACTAaBJICHA:
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Tabnuua 3.2 - [Tokazatenu gonaa ckBaxkus [1T1J]

Iokasarenu 2001r | 2002r | 2003r | 2004r | 2005r | 2006r | 2007r | 2008r | 2009r 2010r | 2011r | 2012r
Cp. mpuem. HarH.
na 1 cks.ITTIJI, 152 205 320 465 485 464 460 448 452 208,9
M3/cyT.
Cp. cym.npHeM. 456 615 2023 10020 | 13580 | 12528 | 11150 | 11044 | 11002 10806 6714 8474
ck.IIITJT m3/cyT.
3ak. pal. arenta 98,2 1452 | 122855 | 2906 3930 4196 4250 4214 4190 5546 7256 | 8328,5
3a roJ, Thic.M3
46180,
3ak. pab. arentac | 196,7 341,9 | 15704 | 44764 | 84064 | 12602 | 16852 | 21066 | 25050 30596 | 37852
Had. pasp., ThIC.M3 5
Komrien. ot6opa: 4,60 13,4 71,8 104,4 124 123 124,2 121,7 120,1 110,3 88 101
TeKy1mas, %
Kommen. ot6opa ¢ 6,50 14,3 37,1 64,9 83,8 93,9 99,94 99,98 99,98 99,5 99 98
Hauasia pa3pad. %
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I'paduk 3.4 - [luHamMuKa KOMIICHCAITUH KUAKOCTH (GoHA0M cKBaXkuH TTIT/]

Heobxonumo oTMeTuTh, 4TO BBOAMMAs B 3kciuryatamuio B 2001 r. cuctema

IIITJI mnpencraBiena Bcero AByMs (IO TMPOEKTY TPEMs) HarHeTaTeIbHBIMU

CKBa)XMHAMH, HE OOCCIEeUYMBArOIICH TEKYIIeH, BO3pOCIHICH KOMIICHCAIHUS OTOOpa

xuakoctu. [IpoOypennbie ckBaxkmabl 208 p (HarHerateiapHas IO TMPOCKTY) H

ckBaknHa 307 B HAcTOsIIEEe BpeMsl HAXOAATCS B 0TpaboTke Ha He(Th. CkBaxknHa 36

(o mpoekTy a006bIBaroIas), Oka3anach 3a KOHTypoM HedrTeHocHOocTH macta O4°,

pacnonokena cesepaee B 500 M. pasBemounoit ckBakuabl 201. B xagecTBe BTOpOIA
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HarHeTaTeJIbHON HMCIIOIh30Bajach, MOCIE KPATKOBPEMEHHOW OTpPaOOTKH Ha HEPTh
(12.6 toIC.T), ckBaxkuHa 190p mepeBeneHa nmoa HarHeTaHue B OKTsaOpe 1999 r., nus
3aKaykKl KCIOJIb30Bajlach BOJIa M3 BOJ03a00pHOM ckBaxkuHbl 502. B menoMm 1o
mectopoxkaennto Ha 01.12.2001 r. kommencaumst orbopa coctaBuina 13,4 %,
HakorieHHas komneHcanus -14,3 %. [Ipu 3ToM, MECTONONI0KEHUE HAarHETATEeIbHBIX
CKBOXMH HE COOTBETCTBOBAJIO IMPOCKTHOMY(ITOCICIHUE TIPEIyCMaTPUBAIOChH
pacrojiaraTh B IICHTPE CEMHTOYCYHBIX DJICMEHTOR).

B 2002 rogy Havyasioch MHTEHCUBHOE OYpEHHE W BBOJI HOBBIX CKBaXKHH Kak
noObIBaroNIero, Tak W HarHeratenbHoro Qouaa (Ipapux 3.3). XapakrepHoii
OCOOCHHOCTBIO pa3pabOTKM HAa HayaJdbHOW CTaJMM SKCIUTyaTallid MECTOPOXKICHUS
SIBJISUTACh BBICOKHE TEMITBI OTOOpa, B pe3ynbTaTe MaccoBoro mnposeneHus [ PII
(T'padux 3.4.), s noaaepKaHus KOTOPBIX TPeOOBAIUCH COOTBETCTBYIOIIHE
MEpPOIIPUATUS 1O OOECIEYCHUI0 KOMIICHCAIMU OTOOpoB 3akauykoil. Ilocie
yBeIudeHUs o0beMa 3akauku ceHoMaHHou Bojabl B 2003 1. mpousonuio oOBOHEHUE
ckBakuHHOM mipoaykiuu g0 19,9%, mocne wero B 2004 1. 0OBOJHEHHOCTH
cTtabunu3upoBanach. JlanpHeHmuid pocT OOBOJMHEHHOCTH IPOHU3OIIET B CBS3U C
BBOJIOM B 3KcImTyaTanuio B 2005 - 2008 romax psiga HarHeTaTeIbHBIX CKBaXKHH.
[IpoexTHass MPUEMHUCTOCTh HArHETATEIBHBIX  CKBAXKHMH II03BOJIMJIA 00ECIICYUTH
rOJIOBYI0 KOMIICHCAITMIO 3HAYUTENIBHO BBINMIC (AaKTHUECKUX IOoKazaTenel otdopa
xuakoctr(tadmuna 3.2, rpaduk 3.5.), COOTBETCTBEHHO 00BOIHEHHOCTD 10OBIBACMOM
npoaykuuu B KoHie 2009 rojga 3HAYUTENBHO MPEBBICHIA IIJIAHOBBIE MOKA3aTENH.
Bricokas HEOZHOPOTHOCTHh KOJJIEKTOpAa 10 HAIUIACTOBAHUIO M MPOCTUPAHHIO
MpuBela K HEpaBHOMEPHOW BhIpaOOTKe 3amacoB. Crmabo BOBIIEUEH B pa3pabOTKy
HU3KONPOAYKTHBHEIA mnact [O1%, ni1d pemreHus 5Toii mpoOieMbl HEOOXOIMMO
coBepiieHcTBoBaTh au3aiiH ['PII u mpoegenus OIIP nmo pazpabotke muiacta
TOPHU30HTAIPHBIMHU CKBaKUHAMH.

BreiBoa: HecBoeBpeMenHoe ¢opmupoBanue cuctembl [IIIJ[ mpuBeno «
MPEKACBPEMCHHOMY OOBOJIHCHHIO TIPOAYKIIMM W OOPa30BaHHUIO 3aKyIOPECHHBIX

LETTUKOB HEPTH.
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4, OIMUCAHUE TEXHOJIOTUHA NPUMEHEHHUSA METOJ0B
HHTEHCUDOUKALIHNN TNPUTOKA KHIAKOCTH K CKBA’KMHAM, H
IPPEKTUBHOCTD HMX MHCHOJB30OBAHHA HA KPAIIMBUHCKOM
HE®PTAHOM MECTOPOXXIEHUU

4.1. TlpuHUUN NpoBeAeHUs] KHUCIOTHOI 00padoTKH

[lo obmemy xonuyectBy O3 ¢ MpUMEHEHUEM MPOMBICIOBOM XMMHH IIEPBOE
MECTO 3aHHUMAIOT Pa3JIMYHbIC KUCIOTHBIE 00paboTku. (OCHOBHBIC MPUUYUHBI BhIOOpA
KHUCIIOTHON 00pabOTKH B CPAaBHEHUU C THUAPABIMYECKUM Pa3pbIBOM IIJIACTa SIBISIOTCS,
re€0JIOTUYECKUE U TEXHOIOTUYECKUE.

['eonoruueckasi coctapisironias 3TO, Majasi MOIIHOCTb TJIMHUCTBIX MPOCIOEB
pazob1maromux miaactel; Hanmnuue 61M3k0pacnoiokeHHOT0 BOJJOHOCHOTO MJIACTa WU
Hanuune BHK B ckBakuHe; Hanwune GJM3KOPACIONOKEHHOTO Ta30HOCHOTO TjIacTa
wii Hanuuue ['HK B cxkBaxuHe; Hamnuue B IPOAYKTHMBHOM ILIACTE TJIIMHUCTBIX
nporiacTkoB;  Beicokas mponunaeMocts moponbl;  CrabocueMeHTHpOBaHHBIE
nopobl; HesHauntenbHas riryOnHa 3arpsi3HEHHON 30HbI; Hamugume Xopoino pa3BUTHIX
TPELIVH B IUIaCTe.

TexHomormyeckass  COCTaBIAMOIIAs  3TO,  OTCYTCTBHE  HEOOXOIUMOTO
TEXHOJOTHYECKOTO 000PYI0BaHUs COOTBETCTBYIONIETrO KauecTna; [1noxas nieMeHTHast
n3oJisaius; CiIoXXHOCTH ¢ OCBOGHHEM CKkBaxkuHbI mociie [ PIT; IIpoctoTa npoBeaeHUs
KHCJIOTHON 00pabOTKH.

Ta6muma 4.1 - CrtocoOHOCTh KUCTIOT pacTBOPSATh MHUHEPAITHI.

Pacmeopumocmo 6
Mumnepan Oowan popmyna
Conanaakucnoma |I'pazesan
Kucnoma
Cunuxamot
Ksapiy SiO HET HU3Kas
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Hlept/@munT |SIO;Z HET HU3Kas

Ilonesvie winamuol

Oprokia3s KAISIO HU3Kast BBICOKAsI

Muxpo KAISi;Og HU3Kast BBICOKAsI

ITnarnoxas NaAlSi3Og, CaAlsSiOg HU3Kas BBICOKAs

Cnioowt

buotur HoK(Mg, Fe)s(Al, Fe)(Si04)s  |Hu3kas yMEpEHHas

MyckoBHT HoKal3(Si04)3 HU3Kast yMepeHHast

TI'nune

CMEKTUT Na(AlsMg)3SisO10(OH)2 HU3Kas BBICOKas

Kaonuaut Al,(Si205)(OH)4 HU3Kas BBICOKas

Wnnut SizAlO10(OH), HU3Kas BBICOKAs

Xaopur (Mg, Fe, ADg(Si, A)4010(OH)s |ymepeHHast |BbICOKas

Cmech KaonuHWUT, WIUTHT WK XJIOPUT |YMEPEHHAsST |BbICOKAs

C CMEKTUTOM

Kapoonamui

Kansour CaCOs3 BBICOKAs BbICOKas, Ho 'CaF |

JloaoMur Ca, Mg(COs); BBICOKass  |BBICOKas, HO "CaF; |

Cuneput FeCO3 BbICOKAs  |BbICOKas,HO ¢ Fe’*

AHKEpUT Ca, Mg, Fe(CO3), BBICOKasi  |BbICOKast, HO "CaF; |

Cyavghamur

AHreapur CaSOq YMEpEHHasl |BbICOKAs

I'unc CaS04-H>0 yMEpEHHasl |BbICOKas

Jlpyrue OKHCh JKeJie3a WU CYJIb(QUIbl  |HU3Kas HHU3Kas

(Tuput) Kelle3a B pa3IMIHbIX PopMax |10 JI0 YMEPEHHOTO
yYMEpPEHHOT
0

lamur NaCl BBICOKAsi  |BBICOKAs
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4.2. CymHoOCTb rHApOPa3pbiBa MJIACTA

['uppaBnuyeckuil pa3pblB IUIacTa BlepBble Obul mpumeHeH B 1948 romy. B
HACTOSIIIIEE BpPEMsI 3Ta TEXHOJOTUS CUUTAETCs HamOojee NOMyJISIPHBIM METOJ0M
MHTEHCU(UKAUU pa3pabOTKH M YBEIMYEHHS HEPTEOTHAYM HU3KOIMPOHUILIAEMbBIX
c1a00APEHUPYEMBIX IJIACTOB HEPTAHBIX MECTOPOXKACHUH. BO MHOTMX peruoHax 3To
€MHCTBEHHAs! TEXHOJIOTUSI CYIIECTBEHHO YBEJIMUYUTH AOOBIUY U CHIENATh CKBAXKUHBI
pentabenbubiMu. [Ipumenenue I'PII na oObekrax 3anaanoit Cubupu mokasano
BBICOKYIO 3(D(PEKTHUBHOCTh METO/JAa Ha HU3KONPOHMIIAEMBIX M 3arJIMHU3UPOBAHHBIX
IiacTax, pazpaboTka KOTOPBIX IPYIMMH CIIOCOOaMU 3aTpyAHEHA.

'unpaBnuyeckuil paspbIB MPEACTaBIsET COOOW HarHeTaHuWe >KHUJIKOCTU B
NOJI3EMHBIN IJIACT MPU JOCTATOYHO BHICOKOM [ABJIEHUH JJI TOTO, YTOOBI BBI3BATH
pPacKphITHE TPELIMH B MOPOJE. 3€PHUCThIE MaTEpHalbl, Ha3bIBAEMbIE

«PaCKJIMHUBAIOIIMMHU areHTamu» («IpOIIAHTaMW») W BKJIKOYAKOUIUE KaK
€CTECTBEHHbIE IIECKM, TaK M JOCTAaTOYHO JOPOTHME CUHTETUYECKUE MaTepHallbl,
3aKauMBalOTCA BHYTPb OOpa30oBaHHOM TpeUIMHBI B BUAE cycneH3uu. OHU nepkar
00pa30BaBILYIOCS TPEIIMHY B OTKPHITOM COCTOSIHUHU («PaCKJIMHEHHOW)), IOCIE TOTO,

KaK MCITOJIb30BaHHOE JJISI €€ CO3/IaHUsI TaBICHUE pa3phiBa OyJAeT YMEHBIICHO.

4.3. TexuoJgorus nposeaenusi I'PII

1. Teonmoruueckoit Ciy00i yIpaBICHHUS COCTABIACTCS HMHPOPMAIIHS
YCTaHOBIIEHHOHW (hOPMBI JUIsl pacyeTa THapopa3phiBa IIacTa.

2.CocraBnsgercs mporpaMma TMPOBEACHHS THAPOpPa3pbiBa 1O pe3yiabTaTaM
pacuetana OBM.

3. Ha tepputopuu CKBaXHHBI MOATOTABIMBACTCS TIOMATKA JIJIS pa3MEIICHUS
obopymoBanus u arperatos 1o ['PII.

4.YcTaHaBIMBAETCA CIICIMAIEHOE YCTheBOE 000PYI0BaHNE HA CKBAKUHE.

5.Macrep KPC nepemaer ckBaxuHy oTBeTcTBeHHOMY 1o  ['PIL,

COOTBETCTBEHHO akTa st mpoBeaeHust ['PI1 yctanoBiaeHHON (DOpMBI.

50



6. Pazmemenue arperata u o0opyaoBaHus HpousBoautTcs unHxkenepom ['PII,
COIJIaCHO MPUJI0KEHHOM CXEME.

7. IlpoBoauTcs HCHBITAHME HAa TE€PMETHYHOCTH YCTHEBOIO OOOpPYAOBAHMS,
MaHU(]OIBAOB U COEUHEHUN HarHETATEeJbHBIX JUHUI OT arperaToB K CKBaXHHE MO
nasnenueM /00 atMm. B TeueHun 10 MuH.

8.1lpu ycTaHOBJIEHMH TE€PMETUYHOCTU COEJAMHEHHM B CKBAXKUHY IOJAETCS
YUCTas 3arejeHHas KUAKOCTh paspbiBa st ocymectieHus ['PII. CeunerenscTBoM
JNOCTH)KEHUSL pa3pblBa SIBJIIAETCS  YBEJIMYEHUE MPUEMHUCTOCTH CKBaXXUHBI 10

AuarpaMMe Ha KOMIIBROTCPC.

9. Ilocne JOCTMIKCHHUA  pa3pbiBa B CKBAKUHY, COIJIACHO IIpOorpamMme,

narderaercs ot 10 10 40 M3 umcTOl 3areneHHOI JKUIKOCTH Pa3phIBa.

Bpeacs T (oo !
I'padux 4.1 - I3menenune napametpoB npu ['PIT Ha ckBaxkune 601, 15 kycrta
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10. 3a XMAKOCTBHIO pa3pbiBa MPOU3BOJIUTCS 3aKauKa 3areJICHHOM >KUIKOCTH C
noxgadeil pacueTHoi 10361 nponanTa ot 100 - 1000 kr/mM> 10 oIpeneNeHHON cTaaun
o0beMa 3aKauku MO HAMEUEHHOW mporpamMme mnpu naasieHusix go 450 atm. [ns
3aKperUieHusl TPEIIUH 3aKauyuBaeTcs 3-8 T. mpomnaHTa.

11. HemmocpencTBeHHO 3a CMECBhIO TIpOMaHTa M KUJKOCTH 3aKayuBaeTCs
KUJKOCTh TMPOJABKH B 00bEME /10 KPOBJIM IUIacTa. YmpasieHue mnporeccom ['PIT
OCYIIECTBIISIETCS C MyJIbTa YNPABIEHUS U IO PAIUOCBS3H.

12. Temn HarHeTaHusi *KUJKOCTU BBIJEPKUBACTCS pacueTHHIN, B mipeaenax 4-8
M3/MUH. B 3aBUCUMOCTH OT I'€0JI0r0-IPOMBICIOBBIX JaHHBIX ILIACTA.

13. CkBaxkxuHa OCTaBJseTCS Ha pacraj reis, Ha 24 4Yaca MoJi OCTaTOYHBIM
JaBJICHUEM, C perucTpaluell U3MEeHEeHHS JaBjeHus B Buje rpaduka Ha DBM.

14.B npomecce THapopasphiBa BEIETCS  HEMPEpbIBHAS  PETHCTPAIIUS
CICAYIOIMMNX T[apaMeTPOB: JaBJICHUS HArHETaHWs, TEMIIa 3aKauyku, 3aTpyOHOro
JABJICHUSI, KOJMYECTBA MPOIAHTA, TUIOTHOCTH KUIKOCTH, KOJIMYECTBA XUMPEAT€HTOB.
Peructpanust mapameTpoB BeJETCS OJHOBPEMEHHO B BHjIE Tpaduka Ha s3kpane DBM,
3anucu B naMmiatd DBM, 3anucu Ha AUCKETY, pacleyaTKu Ha NPUHTEPE U 3alUCU B
TabJIMIly JaHHBIX. Beilaya JOKyMeHTaluu 1o rupopaspeiBy ¢ 9BM npousBonutcs B
dopwme: cBoaku I'PII, rpadukoB m3menenus mapametpoB B mpouecce ['PII, rpaduka

W3MEHEHUS OcTaTOUYHOro nasieHus nocie ['PII.

4.4. Ananu3 meponpustuii no I'PIT

Kak moka3pIBaeT OMBIT pa3paOOTKH MECTOPOXICHUMU, ISl MHTCHCHU(PUKAIIUU
MpUTOKa Ha He(TEHACHIIIIEHHOM OOBEKTE TONIIUHON Oonee 4 M, IernecooOpasHo

MPOU3BOAUTH THAPOPA3PHIB uIacTa. [Ipu 3TOM MpoOHUIIAEMOCTh TIacTa JOJKHA OBITh

oonee 0,1 MKM?, CKBa)XMHA - C OONBLIAM PagHyCOM 3arps3HeHHs (CKUH- d(pdeKT

Oosee 5); nmHa TpenuHbI - 6osee S0M. Ha o0bekrax ¢ mponunaemoctrioMernee 0,03
MKM? 11e1ecO00pa3HO TNpPUMEHEHHE TIyOOKONPOHHUKAIONIEro THMAPOpa3phiBa B
IIeCYaHO-aJICBPOJIMTOBOM (HU3KOMPOHMUIIAEMOKM) dYacTH pa3pes3a INIacTa, a TaKKe

3aKayKHl BOJIOra30BOM CMECH M MEPUOJUYECKON OYMCTKU MPU3a0OMHON 30HBI TIacTa
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¢ npumenennem YOC (YT UIT-2M).

I'PII nmacta nmemaercss mpu JaBieHHsX, goxoasumux no 70—100 Mlla, u
3a4aCTyI0 MPEBBIIAIOIINX JOMYCKAEMbIE€ JTABICHUS IS SKCIUTYaTallMOHHBIX KOJIOHH.
YrtoObl 3amMTUTL OO0CAJHBICE KOJIOHHBI OT BBICOKOIO JIABJICHHMS, Ha HAaCOCHO-
koMmrpeccopHbix TpyOax (HKT) omyckaioT B CKBaXUHY SIKOPHBIA IMaKep, KOTOpHIE
yCTaHABIIMBAIOT HaJ KpoBJeH 00pabarhiBaeMOro Iiacta. JacTUYHO- THOKUM
AJIEMEHT Takepa(MaHxkeTa) B cieAcTBuu cxxkamanus o Becom HKT repmerusupyer
KoibleBoe mnpoctpaHctBo mexay HKT u skcrmyatanmoHHOM KoOJOHHOHM. JlaHHOE
JEHUCTBUE JOCTUTaeTCsi OMOpOM Makepa Ha 3a00il ¢ MOMOUIBI0 NEPPOPUPOBAHHOTO
XBOCTOBHUKa (makep ¢ omopoi Ha 3a6oif Tuma [IM, OIIM). Bo-BTOpOM BapuaHTe B
KauecTBE OMNOpbI IMAKepa Ha HKCIUIYaTallMOHHYK KOJIOHHY HCIIOJB3YIOT IaKep C
IJIalkaMy, KOTOpble pacKIMHUBAIOTCS, Korja noBopauuBator HKT, pasznsuratorcs
(pacKIMHUBAIOTCSA) U LEIUIAIOTCS BO BHYTPEHHEH MOBEPXHOCTHU IKCIUTYyaTAIIMOHHOM
KOJIOHHBI (TIakephl ¢ TuIamkamu 6e3 omopbl Ha 3aboit tuma I, TIC, I1I). SAxops
IpPEeAOCTEpEraeT CIABHUI IMaKepa IOJ BO3JACHCTBHEM INepenaza HaBJICHUS CBEpPXYy H
CHU3Yy Makepa. B pe3ynbrare BHYTPEHHETO W3JIMIIHETO AABJICHUS IUIAIIKU SKOPS
pazaBuraroTca (pAacKIMHUBAIOTCS) W LEIUSIIOTCS HAa BHYTPEHHEH IOBEPXHOCTHU
AKCIUTYaTallMOHHOW KOJIOHHBI. SIKOps M makepsl paccuMTanbl Ha gaBiaeHue 30—50
MIIa u o6nagar0T MPOXOTHBIM ceueHUEM 35 — 75 MUJIJTUMETPOB B 3aBUCHMOCTH OT
UX TUIA U BHYTp. IHAaMETpa IKCILUTyaTallMOHHOM KoJIOHHBI. [lepen cmyckom makepa
HEOOXOIMMO TIPOBECTH IA0JOHUPOBAHUE CTBOJIA CKBAXKWHBI, IS TOTO YTOOBI
UCKIIIOYUTh BEPOATHOTO 3aKJIMHUBAHUS Makepa U YHUUTOKEHUU (pa3pyLICHHUH) €ro
AIIACTUYHO-TUOKOTO AJIEMEHTA B XOJI€ CITYCKAHUSI B CKBAYKUHY.

PaGoune  Quromapl TpW  THApOpasphiBE  IJIacTa, MNPUMEHSIOT  Ha
VTIEBOAOPOIHON OO Ha akBa ocHOBaHWU. OHHM 00sI3aHBI HUKAaK HE yMEHBINATH
(GuIbTpallMOHHBIE CBOMCTBA IJIaCTa, HUKAK HE AaKTUBU3MPOBATH YBEIWYMBAHUC
TJIMHUCTOTO TIEMEHTa TMOpoJ, He (OopMUpOBaTh Ocagku C (GIIOUAAMHA U B TaKOM
Cly4yae JOJKHBI ObITh OBITh JEHIEBBIMU M JOCTYNHbIMH. [loMumo TOTO,
cMech(’KHUIKOCTh) pa3phiBa, U JKUAKOCTh-001adaTe b 00s3aHbI TJI0X0 (DUIBLTPOBATHCS

ucpe3 06p330BaHHHC TPCIIMHBI Ha ITOBCPXHOCTH, a )KHI[KOCTB-O@H&I[&TGJ’II) KpoME
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TOTO BJIAJIETh ONTUMAJLHOM Hecylied nu0O0 ylIepKuBaroued CIOoCOOHOCTHIO IO
OTHOIICHUIO K YaCTHUIIaM PACKIMHHUBAIOLIET0 MaTepHUana. ITO JOXOAUT NOBBIILIEHUEM
BSI3KOCTH JIMOO MpuaaHueM (QuirougaM CTPYKTYpUPOBaHHBIX CBOMCTB. Ilpu BhICOKHX
QOWIBTPALIMOHHBIX €MKOCTHBIX CBOWMCTBAax, M3-3a PACCEUBAaHUSA B pa3Mepe IUIacTa,
KUJKOCTh THJIPOPA3pPhIBA HE BBI3BIBAET Pa3pbIB IJIACTa JUO0 POPMUPOBAHUS TPEIIUH
JAJeKO OT CTEHbl CKB&XHH, a JXUIKOCTb- oOJajaTellb HUKAK HE TapaHTUPYET
NEPEHECEHUH 3JIEMEHTOB PACKIIMHUBAIOLIET0 MaTeprasa B TPELIUHE.

[Ipexxie MpUMEHSIIUCH TATYYME >KHJIKOCTH Ha YIIEBOJAOPOJHOM OCHOBAHHH
(HedgTh, cmemaHHas Ma3yToMm, OUTyMOM, ac(ajabTUTOM; JHU3EJIbHOE roproyee) u
smMylbcud  (IMOoQOOHBIE W TUApPOPUIbHBIE BOJO-HE(PTSIHBIE, HE(PTEKUCIOTHBIE,
KHUCJIOTHO-KEpOCUHOBBIE). MX uCMoib30BaHWE BO3MOXHO II€J€CO00pa3HO TpU
POBEJCHUU THAPOpA3phIBa IJIaCTa B MPOJIYKTUBHBIX CKBaXXWHAaX. B Haiie BpemsiB
ocHOBHOM (mipubmm3uTenbHo 90% nevicreuii ['PIT) mpuMeHsIIOT )KUJIKOCTh HA BOJHOM
OCHOBaHMU (BOJIa, PACTBOPHI KHUCIOTHBIE U MOJUMEPOB, MULIEJUISIPHBIE PACTBOPBHI).
[ToBbIlIEHHBIMY 3aTpaTaMu MOAOOHBIX KUIKOCTEN 0OecTieunBaeTCs pa3pbiB IIacTa U
BO3MEIIAETCS WX HEYJIOBJIETBOPUTEIbHAS IECKO-HECYyIIas CrnocoOHOCTh. UTo Ol
3arycteTh Boay nooOasisiercs ITAA (monmakpunamua), CCh (cynsdur-cnuproBas
6apna), KMII (kapOokcrmiMeTHme uironoda). YtoOsl npeaynpeauTs HaOyXaHue TJINH
(ctabwimm3anuu TIHH) UCNoias3ylOT [IAB B Boje, opraHuyeckue TOJHUMEDHI,
XJIOPUCTBI aMMOHUKM M Tak Jaiee. B KadecTBe NPOJABOYHOM KHUIKOCTH, KaK
MPaBWIIO IPUMEHSETCS TEXHUYeCcKas BojIa, a nHornaHedTs.[11]

TeopeTnueckue CyXAeHHS JAlOT BO3MOXXHOCTh paccMaTpuBaTh, TO YTO
OPUCYTCTBHE  3aKauke (QUIbTpYyIOIIEHCS  JKUAKOCTH  HaAumboiee  BO3MOXKHO
dbopMuUpOBaHME  TOPU3OHTATBHBIX  TPEIIMH, a  KOTJa  3aKayuBaeTcs  HE
bunbTpyIOMIEHCs JKUIKOCTh - BEpTUKAIbHOW. B ciiywae, ecnm B 1utacte panee
CYILIECTBYIOT TPEIIMHBI, B TAKOM CJIy4ya€ BHE 3aBHUCHUMOCTH OT (PUIbTPALMOHHOM
€MKOCTH XHUJKOCTH, COBEPILIAETCS UX BBISIBIICHUE MO0 yBenuuenue. [IpunoMunm, To
YTO B IUIACT€ MOTYT Y€ MMEThCS, B OCHOBHOM €CTECTBEHHBIE BEPTUKAJIbHBIE WIIU
OJIM3KHE K HUM HAKJIOHHBIE TPEIIMHBI, O CIYYUBLIEMCSI pa3pbiBe MOPOJ BO3MOMKHO

OLCHHUBATH COIIACHO BHE3AIIHOMY COKPAIICHHWIO YCTBUYHOI'O AABJICHHUSA 3aKa4KKW BO-
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BPEMEHHU MpPHU MOCTOSHHOM PACXOJOBAaHUU KUIKOCTU ((HOPMHUPOBAHHE HOBEHIINX
TpemMH) JuOO0  COrJIaCHO  MOBBIMIEHUIO  pacXoJa  JKUAKOCTH  pa3pbiBa
HEIPOINOPLIMOHATIBHO POCTY JIaBlieHUs (pa3pbIB CyUIECTBYIOIUX TpewuH). Hanbonee
OOBEKTUBHBIM MOMEHTOM pa3pbiBa IUIACTa BO3MOXKHO OXapaKTEepPU30BbIBATH
BHE3aIIHbIM MOBBIIIEHUEM B3aMMOOTHOIIEHUSI Pacxoja XUAKOCTH THIPOpa3pbiBa K
dbopmupyemoii penpeccuu (kKod(PGUIMEHT MOTIOTUTEIBHOM CIOCOOHOCTH) JHOO K
YCTBUYHOMY JIABJICHUIO 3aKa4uKu (OTHOCUTEJIbHBIN MMOKA3aTelNb).

B kauecTBe pacKIMHHUBAIOIIET0 MaTepuana(HAMOIHUTENEM TPEIIMH) OObIYHO
UCIIOJIb3YIOT KBAapLEBbIN MECOK ¢ yacTuiiamu auameTtpom ot 0,6 - 1,3 muinumerpa.
['panynupoBaHHBIN pACKIMHUBAIOIIMNA areHT o0si3aH 00J1aJaTh 3HAYMUTEIBHOU
KPEMOCThIO HA CXKATHE M HUKAK HE BJIABJIMBATHCS B IJIOCKOCTHh TPELIMHBI, 001a/1aTh
HE3HAYUTENbHYIO HACBHIIIEHHOCTh, IAPO00~pa3Hyl0 KOHPUTYPAIUIO U OJHOTUITHBIN
IpOOHBIA CTPYKTYpa.

Jns Bemosnerust ['PIT rimyOoko3aneraromux MPOYHBIX TOPOA C OOJBIION
TEMIIEPATypOil, MPEJI0KEHO HCIIOIb30BaTh CTEKJIIHHBIE W IJIACTUKOBBIE IIAPUKH,
3epHa KOPYH/a U arJiIoMepupOBaHHOIO0 OOKCUTA, MEPEMOJIOTYIO CKOPIIYIYy T'PELKOTro
opexa M Jpyrue, 3HaKOMbl »Hnu30Absl peanusauuu [PII 6e3 wucnonp3oBaHus
3armoaHUTeNs, X 3PGEeKTUBHOCTh Pa3bACHIETCS TEM, YTO H3-3a PACTBOPEHHUS CTEH
TpeuH KUCJIOoTOW (KuciaoTHbIM ['PII), Mcuesaromux AUCTPYKUMI BBICOKHUX IOPOJ
700 TIOMBIBKM TPEIIMH C 3arpsi3HEHUN, TPEIMHbI HUKAaK HE 3aMBIKAIOTCS
nenukoM.Ifo TeXHOJIOrM4ecKuM cxemaM HPOBEJIEHHS pas3nyaroT OJHOKPATHBIM,
HalpaBJICHHbI (TOMHTEpBaibHbI) U MHOrokpatHsld ['PII. Ilpu omHOKpaTHOM
TUIPOPAa3phIBE MO/ TaBJICHUEM 3aKaYMBAEMOM KMIKOCTHOKA3bIBAKOTCS BCE BCKPBITHIE
nepdopanueld TIacThl OJHOBPEMEHHO, TMPHU HANPABICHHOM - JIMIIb BBIOPAHHBIH
IJIacT WJIM NOPOIUIaCTOK  (MHTEpBall), HMEIOUIMN, Hamnpumep, 3aHUKECHHYIO
MPOAYKTUBHOCTh, a npu MHOrokpatHom ['PII ocymecrBusiercs Bo3aencTBue
MIOCJIEIOBATEIbHO HAa KAXKIbI B OTAEJIBHOCTM IUIACT WJIM MPOILIACTOK. Mecrta
oOpa3oBaHusl TPEUIMH MPHU HANPABICHHOM M MHOTOKPAaTHOM THUJIPOPa3phIBax
pPEryNHpPYIOTCS BBOJAOM BPEMEHHO OJIOKUPYIOIIMX MaTEpHAIOB  (3JIaCTUYHBIX

mapukoB nuametpom 12— 18 MM, 3epHucTOrO HehTEepacTBOPUMOTro HaTaTMHA U T.
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I.), TMPUMEHEHUEM JBYX TAKEPOB, 3aChIlIKOM HHU3a CKBAXHUH IECKOM,
MpeABaAPUTEIBLHON THUAPONECKOCTPYUHOU mepdopaiueit u ap., 0OHAKO HAJEKHOCTh
ATUX pabOT OYEHb HU3KAS.

[IpoextupoBanue texHonoruu ['PII B OCHOBHOM CBOAMTCS K KOHKPETHBIM
yCJIOBUSIM BBIOOpa TEXHOJOTHMYECKONW CXeMbl IIpoliecca, pabodeil >KUIKOCTH U
packimHuBarouiero areura. Hanpumep, npu ognokpataom ['PII, ucxonda w3 ombira,
npuHuMaroT 5-10 T mecka, TpU MACCHPOBAHHOW 3aKauyke €ro KOJHUYECTBO
YBEJIIMUUBAIOT 0 HECKOJBKUX AECATKOB TOHH. KOHIIEHTpaluio mecka B HOCHUTEIE
yCTaHABIMBAIOT B 3aBUCUMOCTU OT €€ yJepxkuBaroniei cnocoOHoctu. I[lpu
MCIIONB30BaHNHM BOIBI OHa cocTraBmsier 40—50 kr/m>., Torma mmo KOJIMYECTBY U
KOHIEHTPALMH IIECKA PACCUUTHIBAIOT KOJIMYECTBO KUIKOCTU-TIECKOHOCUTEIIS.

I'PII mo3BoseT pemiaTe CIeAYIOIINE 3aJa9H:

a) TOBBIIICHUE MNPOAYKTUBHOCTH (MPUEMUCTOCTH) CKBAXXUHBI NMPU HAIWYUAU
3arpsi3HeHUsI MPU3a00NHOM 30HBI WIIM MAJION MPOHUIIAEMOCTH KOJIJIEKTOPA;

0) pacmMpeHue HHTEpBaja NPUTOKA (MOTJIOIMICHMS) MPU MHOTOIIACTOBOM
CTpPOEHUU O0BEKTA;

B) UWHTEHCH(DUKAIMS TMPUTOKA HEPTH, HANPUMEP, C HUCIOJIB30BAHUEM
IPaHyJIMPOBAHHOTO MAarHus; M3OJISAIHS TPUTOKA BOJBI; PETyIHpOBaHuE Tpoduis
IPUEMHUCTOCTHU U JIP.

JIns OIEHKH TEXHOJOTHYeCKOH A(PGEeKTUBHOCTH B CIPABOYHON JUTEpaType
NpUBOAATCS pacueTHbie (opmynbl. OgHAKO OIEHKA 3Ta HEIOCTATOYHO HAJEeKHA.
MecTto 00pa3oBaBIICHCS TPEHIMHBI MOKHO YCTAaHOBHUTH MyTeM TraMMa-KapoTaxa C
WCIOJIb30BAHUEM YaCTHUL[ I€CKa WJIH CIEUUAIBbHBIX CHUHTETUYECKUX MIAPUKOB,
AKTUBUPOBAHHBIX PAJAMOAKTUBHBIMU H30TOMAMH, a TaKXKE IMyTeM TITyOMHHOM
nebuto- unu pacxoaomeTpuu. B pesynbrate npoBenenust ['PII mpoaykTUBHOCTH

CKB2)XKMHBI MOXKET YBEIMIMBATHCS B 2—3 pasa. [5]
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4.5. Ananu3 3(p(peKTHBHOCTH I'MAPABJANYECKOr0 pa3pbiBa MJiacTa

Ha KpanuBuHckoM HEPTIHOM MECTOPOXKIAECHUU TUIPOPA3PHIB OCYIIECTBISIICS
cepBucHbiME Kommnanusimu Schlumberger u BJ Services. C smBaps 2001r. mo mai
2004rona nmposeneno 39 onepauwuii, u3 HuX B 2001 rog nposeneno 4, B 2002 roxny -
12, B 2003 rony - 19, B 2004 rony - 4 onepauuu, B 2005 r. I'PII He npoBoauics, B
2006 roay-6, B 2007rony - 5 , B 2008 rony - 12 onepanuii, 8 2009 roay - 3 , 8 2010
roay - 15 omepanuii, B 2012 rony — 22 onepauuu. (I'padux 4.6.)

MakcuManbHO BBICOKUM pe3yabTat 1o aeouty Hedtu, nocie ['PII monyuen B
2003 romy u3 ckBaxkunbl 357, 280,2 T/cyT., 0OBOJIHEHHOCTh cocTaBmia 27,5%,Tak
KaK  CKBaXXMHA  pacCloJioKeHAa B  HEPTIHOM 30HE C  MaKCUMaJbHBIMH
He(TEHACHIICHHBIMUA TOJIIMHAMM, TpPU HU3KOM 00BOgHEHHOCTH. HanMeHbiuii
pe3ynbTat nonydeH u3 ckBaxkuubl 1002, 5,6 1/cyr. npu obBognennoctu 60, 1%,310
CBSI3aHO C TE€M, UYTO CKBa)KHMHA PACIOJIOKEHA B BOJOHE(PTIHOM 30HE, TJIe Onepalus mno

I'PII mpuBena k mpex1eBpeMeHHON 0OBOTHEHHOCTH CKBAXKUHBI.
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I'padux 4.6 - lunamuka nposeaeHus [ PI1 na KpanuBuHCKOM MECTOpOKICHUN

ITo oxonuanuu BbIMOJHEHUs paboT mo I'PII, Ha moOwIBarOIMX CKBa)KMHAX,
57



cpennuit nedet mo gooObrye HedTu B 2001 roay cocrtaBui: 127, 3 1/cyt., B 2002 rony
— 92,7 1/cyt., B 2003 rogy — 128, 61/cyt., B 2004 rony — 121,4 1/cyT., B 2005 rony —
pabotsl o I'PII e mpoBogunocs, B 2006 rony — 75,5 1/cyt., B 2007 rogy — 79,7
T/cyT., B 2008 rony — 76 1/cyT., B 2009 roxy — 25 1/cyT., B 2010 rony — 46,1 1/cyT.
Ha nBanmatu ckBakuHaX, CpeIHMM 3aMEpPEHHBIM HayajdbHBIA JEOUT MO J00BIUE
HeTH Ha OJIHY CKBaXXKUHY cocTaBiisl 61 1/cyT. no mpoeaenus ['PII, mo BeimonneHnun
pa6ort o ['PII coctaBun 104,1 T/cyT., moiayyeH cpeHUi NPUPOCT AOOBIYM HEPTH 1O
Kaxaoi ckBaxkuHe 53,1 T/cyT., KpaTHOCTh [00BIYM YyBenuuwiach Ha 1,3 pasa.
OOBOIHEHHOCTh CKBaXUH, N0 3aBepuieHuu onepanuii nmo ['PII B nenom yBenuuniach
He3HauuTenbHO. CpenHsis 0OBOJHEHHOCTh MO MecTopokiaeHuto Ha koner 2010 r.
coctaBuna 81,2%. JlonmonHuTtensHas rogosas no0bua HedTu 3a cuer ['PII B 2001
rony coctaBmwia 105, 2 teic. T, B 2002 roxy — 123, 3 tric.T., B 2003 roxy — 580,2
TeiC.T, B 2004 rogy — 689,7 teic.T, B 2005 roxy — 477, 1 Teic.T., B 2006 romy-
453,2teic.T. B 2007 Tomy- 398,6ThIC.T., B 2008 rogy — 912,2 thIC.T, B 2009 TONMY —
125,6 teic.T, B 2010 Tomy — 960,5 ThIC.T. JlOoTIOMHUTENBbHAS HAKOIUJICHHAS J0ObIYA
Hedtu 3a cuer ['PII B 2001 roay cocraBunma 105,2 teic.T., B 2002 romy — 228,5
Teic. T, B2003 roxy — 808, 9 Teic. T, B 2004 rony — 1498, 4 TwIC. T, B 2005 TOMY —
1975, 4 trIc. T., B 2006 TOMy-2428,6THIC.T. B 2007 TOIY- 2827,2THIC.T., B 2008 TOIY —
3739,6 teIC.T, B 2009 romgy — 3865,2 ThIC.T., B 2010 Tomy — 4825,7 ThIC.T. (Tabnuma
4.18) Pe3ynbTarhl, 3HAUMTEIHLHOTO YBEIHYECHUS IOMOJHHTEILHOrO mpupocta B 1,9
pa3za, TOAOBOW ¥ HAKOIUJIEHHOW J00bIYM He(TH TOATBEPKIAAIOT O BBICOKOU
adpexkruBHOCTH T'PII, Kak cmoco0a MOBBIMICHUS IPOJYKTUBHOCTH JOOBIBAIOIIHAX

ckBaxuH. [4]
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Tabmuua 4.18 - DddextuBHocts npumenenuss [PII na KpanuBunckom
MECTOPOKIACHUHN
[TokazaTenu 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 200 | 200 | 200 | 201
7 8 9 0
Huero 4 12 | 19 4 0 6 5 12 3 15
npoBeneHHbix [ PI1
JomonHuTenpHas.
noObrda HePTH 3a 105,2 | 123,3 | 580,2 | 689,7 | 477,1 | 453,2 | 398, 912, 125, 960,
cuer I'PII- B THIC. T 6 4 6 5
Haxonnennas
no0br9a HePTH 32 105,2 | 228,5 | 808,7 | 1498, | 1975, | 2428,6 | 2827 | 3739 | 3865 | 4825
cuer I'PII- B TBIC. T 4 4 2 6 2 7

O¢ddexTuBHOCTE 3TOr0 METO/Aa, TaKXKE paccMaTpuBaeTcs Ha Tpaduke, rie

NpEACTaBICH CPAaBHUTEIBHBIM aHAIU3 CPEIHECYTOYHBIX JEeOUTOB JI0 W IOCTe

nposenenust [ PI1 va mpumepe 15 ckBaxkun (rpaduk 4.7.).
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I'padux 4.7 - Ananu3 a¢dextuBHOCTH 1e0UTOB HEGTH TIocie mposenenus ['PI1

4.6.

Ouenka 3¢ppexruBHoctu nposeaenus I'PII 3a 2010 roa

HecmoTpst Ha TO, uTOo HecBoeBpemeHHOe (opmupoBanue cuctembl [II1]]

MPUBENIO K NPEXKIACBPEMEHHOMY OOBOJHEHUIO MPOAYKIMA U 00pa30BaHUIO

3aKyMOpPEHHBIX MeNuKoB HedTn Ha KpamuBuHCKOM HEPTSHOM MECTOPOXKICHHH,

MNPUMCHCHHC THAPOPA3PhIBA IIACTa ABIACTCA OAHHUM M3 CAMBIX IICPCIICKTHBHBIX. On

oOnajaer OBICTPOl OKYIAaeMOCTBhIO 3aTpaT M BBICOKOW NPUOBUIBHOCTBIO MpHU

CYILIECTBYIOUIMX II€HaX Ha He(PTb, MPU CHUIKEHHUM IEHBI BO3pacTaloT (PUHAHCOBBIC
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PHUCKH, KOTOpPbIE TOTPEOYIOT BHEAPEHUS HOBBIX 00JI€€ yIeIEBICHHBIX TEXHOIOTUM.

Cpennuii n1e6ut no noosrye HedTH BbIpOC B 1,9 pa3, ycrnemHocTs IpUMEHEHHUS
TUAPOpa3pbiBa, IKOHOMUYEcKass 3G (PeKTUBHOCTH cocTaBmwia 25%, (MOJOKUTEITBHBIN
pesynbrat 1 3anagnoil CuOupu), 4To HE yCTyHaeT MUPOBOMY ONbITY MPUMEHEHHUS
TUApOpa3pbiBa MJIACTa; HECMOTPSI HA TO, YTO O0OBOJHEHHOCTH Bo3pocna 1o 81,1 %.
Camoe riaBHo€ TO, 4TO 3(PPEeKT yCTOWYUB BO BPEMEHHU.

Ouenuth nokazarenu oOued >PEGEeKTUBHOCTH MU YCHEIIHOCTH MPOBEICHUS
I'PII, a Tak ’xe AMHAMUKH JOObIYM HedTU M3 CKBaXUH mnoaBeprHyThix [PII, -
u3MeHenust nebura Heptu a0 u nocne I'PII, - cpeaneromoBoil mporHo3 A0ObYU
HedpTH U3 ckBaxuH noABeprHyThiX I'P sddextuBHocTn T'PII Ha ckBakuHax 3a

2010r MOXHO Ha OCHOBAHHMU CTAaTHUCTUYECKUX JaHHBIX (Tabnuma

4.19).[4]
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Tab6muia 4.19 - [Nokazatenu o ckBaxkuHam ['PI1 na Kpanusunckom mecropoxxaenuu 3a 2010 roa (nmepexonsmuii poH)
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3AJAHUE JJISI PA3JIEJIA
«@UHAHCOBBINA MEHEUKMEHT, PECYPCOD®®EKTUBHOCTD 1

PECYPCOCBEPEKEHUE»
Crynenry:
I'pynna DOUO
3-2B8I"2 bepkosckuii Ban Uropesuy
Mkoaa MuxenepHas 1IKosa NpupoIHbIX Otaenenue Mlkona Ortnenenue
pecypeos HedTEera3oBoe JIeNo
Yposenn 00pa3oBanus baxanasp Hanpasienue/cnennajibHOCTD 21.03.01 Hedrerazosoe

neno/Pa3paboTka u
9KCITyaTalus HeYTSIHBIX U
ra30BBIX MECTOP OXKIECHHUH

Hcxoanbie 1aHHbIE K pa3aeay «PHHAHCOBBIN MEHEIKMEHT, pecypcod(pPeKTHBHOCTH U
pecypcocOepeReHne»:

1. Pacuera 3x0HOMUYECKOI 3D PEKTUBHOCTH
THPaBINYECKOro pa3phiBa miacta Ha KpanuBuHckom
MECTOPOXKICHUH

1. Pacxo/pl Ha 3J1. SHEPTHUIO O U3BJICUCHUIO
HedTH;
2. Pacxo/ipl 10 UCKYCCTBEHHOMY BO3JICHCTBHIO Ha
IUTACT;
3. OcHOBHast 3apIuiaTa MPOM3BOACTBEHHBIX
pabouux;
4. OT‘{I/ICHGHI/IH Ha CIICIUaJIbHbBIC Hy)K}]I)I;
5. AMopTH3a1us CKBaXKUH;
6. Pacxoibl 110 cOOpy ¥ TPAHCIIOPTHPOBKE HE(PTH;
7. Pacxo/ipl Ha TEXHOJIOTUYECKYIO TTOJI'OTOBKY
HedTH;
8. Pacxoibl Ha coliepKaHue U IKCIUTYaTalHIO
000pyIOBaHUS,;
9. LlexoBble pacxo/pl;
10. OO1Ienpon3BOCTBEHHBIEC PACXO/IbI;
[Tpoure MpOM3BOACTBEHHBIE PACKOIBI.

2. Pacuer 3aTpar Ha nposenenue ['PIT

1. Pacuer ocHOBHO#1 3apaOOTHOM ILJIATHI;
2. Pacuer pa3mepa JI0IUIAT, YIUTHIBAIOIINX pa3Mep
MIpEMUH;
3. Pacuer nmoBpeMeHHOr0 MPEMHUATLHOTO
3apaboTKa;
4. Pacuer 3apabOTHOI TUIATHI C YYETOM pailOHHOTO
k03 duIneHTa;
5. Pacder ceBepHBIX JI0ILIAT;
6. Pacuer o0iieit 3apabOTHOM IJIaTHI;
7. PacdeT nonoMHHUTENBEHOM 3apabOTHOM IIIaTHI;
8. Pacyer orunciieHnil Ha COIUATILHBIC HYXK/IbI;
9. Pacuer pacxona MaTepHaoB;
10. Pacuer pacxo/a 3J1€KTPOIHEPTHH;
11. Pacuer n3noca MBII;
12. Pacuer aMmopTH3aIMK OCHOBHBIX (DOHJIOB;
13. Pacuer yciyr cOOCTBEHHBIX, BCIIOMOTaTENIbHBIX
YCIYT B CO CTOPOHBI;
14. Pacder nmpovmx pacxoos;

15. Pacder exoBBIX pacxo/oB.

Omnpenenenne pecypcHoi (pecypcocbeperaromeit), pruHaAHCOBOH,

OIOIKETHOM, COLIMAIBHON U DKOHOMUYECKOH
3¢ PEKTUBHOCTH MEPOIIPUSITHSI.

1. Pacder romoBOro 3KOHOMHUYIECKOT0 Y PEeKTa;
2. Pacuer mpupocrta nmpuOBUIH OT IIPOBEICHUS
MEpOIPUSTHS.

IlepeyeHnb rpad)uueckoro MaTepuasa (C MOUHbIM YKA3aHUeM 0053aMeNbHbIX Yepmedicell):
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| JlaTa BBIIaYM 331aHUs /LIS Pa3/ielia o JuHeliHoMy rpaduky |

3az[aﬂne BbIAAaJ KOHCYJBbTAHT:

Jo1KHOCTH DPUO Yuenasi cTeneHb, Moanucey Jara
3BaHHE
Houent OCT'H Mananuna Beponuka K.2.H
IIBUIT AmnaronneBHa JIOLICHT
3a)1alme NPUHAJ] K UCIIOJTHCHHUIO CTYACHT:
I'pynna [0)4 (0} Moanucep Jara
3-2Bb8I2 bepxosckuii MBan Uropesnu
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5. ®UHAHCOBBII MEHE/I’KMEHT,
PECYPCO®PPEKTUBHOCTDb U PECYPCOCBEPEXEHHUE

5.1. Pacuera 3xoHOMHUYecKOH 3P (PeKTUBHOCTH I'MIAPABIMYECKOr0 pa3pbiBa

IJjiacra Ha KpaHI/IBI/lHCKOM MECTOPOKICHUHA

Tabnuua 5 - UcxoaHble TaHHBIE

MecTopoxaeHue. KpanuBuHckoe
CkBaxxuna / KycT. 188/3
I[Tnacr. 10,
Heout xxuakoctu Qy, M3/cyT. 12
He6ut nHedtu Qy, T/CyT. 7,2
O0BogHEHHOCTE % BOIBI 40
Koaddumment sxcruryatanuu. 0,65
Jleout xunkoctu mocie I'PIT (Qxren), 50
M3/CyT.

1. Onpenensiem ronoByro 100614y sxkuakocTu 10 ['PII.

Qi1 = Quc » 30,4 * Koenn * Kigp. (5.1.1)
rae 30,4 — KoJIu4ecTBO JHEHN B MECHIIE;
Ko — KO3pOuuueHT KpaTHOCTH, COOTBETCTBYET KO3()PHUIMEHTY

yBeIM4IeHusAqeouTa (Tabmuunerii) = 11,688.
Q1 =12*30,4*0,65 * 11,688 = 2 856,73 m*
2. Haxonum uuctyto HedTh 3a To11 110 hopmyIie:
Qui = Qs = %mu / 100 (5.1.2)

Qu1 =2856,73+60/100=1714,04 .
3. Haxoaum ronoByro mo6sray skuakoctu mocie ['PIT:

Q)K2 = Q)KFPH * 30,4 * Koxern * KKp (513)

Q.2 =50+30,4+0,67 11,688 = 11 903,06 m*

4. Haxoaum uucTtyro HedTh 3a roj nociue I'PII:
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QHZ = Q)K2 = %mnu /100 (514)

Qu2=11903,06 60/100 =7 141,84 .

5. CebecroumocTb 0/1HOM ToHHBI HeTH 10 ['PI1 10 KanbKyIsSLMKU COCTABIISAET:

HaumenoBanue ctateit 3atpat Ha 1T. HedTH. pyo.

Pacxo/bl 10 MCKYCCTBEHHOMY BO3/I€MCTBUIO Ha IJIACT — 50,3
OcHoBHas 3apaboTHas 11aTa pabounx — 1,4
OTtuucieHue Ha CoIl. CTpaXOBaHUE — 5,4
AMoOpTHU3aIHS CKBOKUH — 32,9
Pacxoabl mo cOopy ¥ TpaHCHOPTUPOBKE HEPTH — 8,7
Pacxop1 Mo TEXHOIOTUUECKOU MOATOTOBKE HEDTH — 20,1
Pacxonpl Ha coiepkaHue U SKCIUTyaTaliuio 000py10BaHUS — 12
IInarta 3a Heapa — 10,2
IlexoBbie pacxoabl — 11,3
OO611enpon3BOACTBEHHBIC PACXO 1Bl — 20,9
HUTOI'O - 194,8
Penradenpuocts 30% - 58,4
CebecToMMOCTh OJTHOM TOHHBI HE(DTH — 253,2
Pacuer cebecTroumoctu oHoOM TOHHBI HedTH nocie I'PIT:

Ci2 =302 = 3rpn/ Qua, (5.1.5)
rne 3, — 3arpatel Ha J00bdwy Hedptm mocme TPIT c
OOBIYHBIMUAKCILTYaTAlUOHHBIMH 3aTpaTaMu;

3rpr— 3aTpaThl HA THAPABIUYECKUHN Pa3phIB IJIACTA;

302 = 3y.nep. - 3y.noc:T. (516)

1€ 3y.nocr. M 3y.nep. — YCIOBHO-TIOCTOSIHHBIE M YCJIOBHO-TIEPEMEHHBIE 3aTPATBHI.

Bynep. = (CT.1 +C1.2 + C1.5+ C1.9 + C1.11) = Q2 (5.1.7)

rae Ct.1-11 — craTeu 3aTpat Ha OIHY TOHHY HE(DTH.

3ynep. = (21,6 + 50,3+ 32,9+ 20,1 +10,2+20,9) *7 141,84 ==1114 127,04
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3ymoer. = (C1.3 + C1.4 + C1.6 + C1.8 + C1.10) ~ Q12

Bymoer. = (1,4 + 0,5+ 8,7+ 12+ 11,3) *7 141,84 =242 108,4
302=1114127,04 + 242 108,4 = 1 356 235,4
Cu2=1356235,4+1936589/7 141,84 =217 py0.

["'onoBo#t 5KOHOMUYECKUH 3P PEKT paccUUTHIBAEM 1O PopMyIie:

(5.1.8)

3= (Cu1 — Ci2) = Qu2 (5.1.9)
Dr =(253,2-217) *7 141,84 = 258 534,60.
[TpupocT npuObUIH HAXO UM 110 QopMyIie:
IT= (- Cu) * Quz — (L -Cut) » Qur (5.1.10)
rae L[ — nena Touns! HedTH 1 290,4 pyO. (B3siTa B OTHIEIIE pealu3allin
HedTn).I1= (1 290,4 —253,2) 7 141,84 — (1 290,4 — 253,2) » 1 714,04
I1=265676,4 + 63 762,3 = 201 914 py6. 10 kom.
3arpaThl Ha OAMH PyOJIb TOBAPHOM MPOIYKIIUH:
no I'PII
31=Cy+Qu /g Qu (5.1.11)
31 =1714,04 -253,2/1290,4 -1 714,04 = 0,872 py6./py0.
nociue ['PII
32 =302+ 3ren/ I * Quz (5.1.12)
3,=1549894,2/2073990,3 = 0,747 py6./py0.
52. Pacum¢poBka 3aTpart no KaabKyJassuuu Ha oqHo I'PII
1.11lepeesn
Tabnuna 5.1 - TpancnopTHbIE pacxoab
Koi-Bo CrouM. 1 yac | Cymma ThiC.
e TexHuka - Kou-Bo uac. 036, 036,
1 | Hacoc-KenBopTt 4 4,9 698 833 922.6
2 | bnenngep 1 4,4 578 160 761,7
3 | Manudomsx 1 3,7 510 790 672,6
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Tabmuma 5.2 - AMopTH3aIys KOMIUIEKTa

4 KommbroTep 1 3,1 336 823 671,3
5 IIeckoBo3 1 3,4 234 229 455,2
6 Bakyym 1 2,3 162 238 207,6
7 K-40 1 2,9 146 295 199,7
8 T — 815 mox. 1 2,8 234 229 303,7
9 A — 320 1 2,8 180 409 229,9
10 Cxopas moMo1ib 1 199 872 203,1
11 Xaimakc 1 6,7 118 991 337,8
12 AT 1 2,9 181 018 230,7
13 XuMMalIga 1 2,1 134 618 170,8

HUTOI'O: 5367,3

CnpaBouHoe:

Paccrosinue 0a3za — ckBaxkuHa — 6aza KM 30

Bpewms B myTu qac 1,3

CpenHsist TeXHUY. CKOPOCTh KM/Jac 27

banaunc.croum. | Hopma

CyMMma aMopT.

/T Texauka Komn-Bo 1 exust. (py6) AMOpT. T. pyb.
1 Hacoc—KenBopt 4 4642,1 17,6 3890,5
2 | breanep—Kensopt 1 3268 17,6 684,7
3 | Mamngona- 1 28335 17,6 593,6

KenBopr
g4 | Kowmsrorep- 1 2789,1 14,3 4748
KenBoprt
5 [IeckoBo3 1 22243 14,3 378,6
HTOrO: 8 29 818445614 6022,4
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Tabnuia 5.3 - 3atparsl 'CM Ha paboTy KOMILIEKTA.

n/m I'cm EHI;I;H Kon-Bo [lena py6. CyM;;%'THC'
1 J{n3. TonanuBo KT 2974 1,8 5519
2 CMma3oyHbIe MaT. KT 131,2 7,1 943,5
HUTOI'O: 6 462,5
Ta6auna 5.4 - Pabora crienTeXHUKH.
/i TexHmka Ko-Eo Cp0i<1 ;f.crm. CT-T;y]é 'qaca CYM;V}I% tFBIC.
1 XuMMaIImaa 1 9 81,8 137
2 Bakyym 1 9 116,5 1 049,2
3 K-40 1 9 85,5 769,9
4 T —-815 mox. 1 9 167,6 1508,5
5 IHA — 320 1 9 132,6 1193,8
6 AJII 1 9 151 1208,7
HUTOI'O: 5730,2

Tabnuna 5.5 - TpancropTHbBIE pacXo bl Ha 3aBO3 U 3aTapKy €eMKOCTEHN

Cr-tb kM, | CpoOK 3KCILI. Cr-1p1 Cymma ThIC.
/T Texauka
pyo. Jac. gaca pyo0. pyo.
1 K —700 4,3 236 Eg‘cl 8,8 109,1 3955,2
2 | AIH-12 2,7 278;‘;‘2’ 21 08 2832,3
HUTOI'O: 6787,5

2. 3apaboTHas Tu1aTta paboyux.

Cpennsist 3apaboTHas 1jaTa
YucneHHOCTH
3. Hanorn

4. PacxoJibl XMMPEareHTOB.

3000 pybGuneii
14 yenoBek

1215 pyOneit
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Tabnuua 5.6 - Hed1aHoii renp

n/m HaumenoBanue I/Esi[a Kon-Bo [lena py6. C;;ZI_I\;;%T_B
1 HGA-37 b 800 30914 24731,2
2 HGA —48 b 680 31552 21 455,3
3 PH — Breaker KT 120 30740 3688,8
4 FL — 100 KT 120 11716 1405,9
5 [IponmanT TH 4 6 148 000 49 184

NTOI'O: 100 465
Tabnuua 5.7 - 3aTpaTsl Ha Ipoyee 000pyI0BaHKE
n/n | HawmmeHoBaHue aiggi Croumocs aﬁggﬁf& Cymma Thic.
qac pyo. (%) pyo.
1 YcrbeBas apmar. 144 44 160 18,6 588,8
2 [Takep 144 37 649,8 17,2 464,2
3 Ckpenep 12 77 718,6 17,2 479,1
4 | Tpyoa HKT - 31/2| 240 183 800,3 11,6 25472
5 | Poe TP 2 33219,7 14,3 340,5
HUTOI'O: 4419,9
6. CmeTa 3atpar Ha ['PII.
Ta6mmma 5.8 - 3aTpaTer Ha I'PI1
/11 HaumenoBanue crareit En. uzm. Crommocts
1 TPII
1 TPAHCIIOPTHBIE PACXO/IbI PVB. 31097,2
2 ®onj omiaThl Tpyaa pyo. 3 000
3 Hamoru va ®OT — 40,2 % PVB. 1215
4 XUMpeareHTbl Py0. 100 465,2
) AmopTuzarus 000pya0BaHUS Py0. 44199
6 HUTOI'O: PyO. 140 332,5
7 Haxnanueie pacxonast 15 % Py0. 21 049,8
8 PenrabenprocTh 20 % Py0. 32 276,4
9 Croumocts 1 I'PII ¢ mepeesnom Py0. 193 658,8
10 | IIpomomKUTENBHOCTh PEMOHTA (CIIPAaBOYHO) | Op. "ac 9
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5.3. Pacuer noxka3zaresei IIJH u UTC

[Tpoussenem pacuet [IJIH u UTC nHa 5 6mmkaiiimmx jget

1. IIpupocT BBIpYUKH OT peasiu3aliu:

B,=Q 11 (5.3.1)

rae Q — JonoaHUTENbHO 100bITast HEPTh, ThIC. T.L] — 1IeHa peannu30BaHHOM
HedTH, pyo3alT.

Teky1ue 3aTpaThl:

3rex = 306, T 3p (5.3.2)

r71€ 31.5106. — 3TPAThI HA IOMOJIHUTEIBHYIO 100BIUY; 3, — 3aTpaThl HA
MEPOTIPHSITHE.

306, = Q » Ce » Iy /100 (5.3.3)

rae C. — cebectoumocts 1 1. HEDTH.

3p = (Crem = Hrem) + (Hop/a * Hepru) (5.3.4)

rae Crpr — croumocts 1 I'PIT;Hrprp — kommmuectso I'PII;

Cepra — cTOUMOCTB 1 OpHrago/yaca:

Hep/a — KONIMuecTBO Gpurago/yacos Ha nposeaenue 1 ['PII.

3. Haornu.

H = Huy + Hip (5.3.5)

rae Hy,y — Hajor Ha UMyIIECTBO, HO T.K. pabOThI IMPOU3BOIUINCH CHIIAMHU
opurag KPC 3A0 CII «MeKaMunedTh» Ha COOCTBEHHOM 000PYyIOBaHUHU, KOTOPOE
AKCIUTYaTUPYETCS YK€ JUTMTEIBHBIA CPOK, TO MPH pacdyeTe OCTaTOYHAs CTOMMOCTH

O60py,HOBaHI/I${, AMOPTHU3aIUMOHHBIC OTYHUCIICHHA PAaBHBI HYIIIO.

[TozTomy:

H = Hyp = I .o6nu = 0,35 (5.3.6)
4, [TpuObLTH 0OMaraemast HaJIOroM:

IT, o6ms. = Iy pean. = BBIP — Brerc (5.3.7)
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5. IloTOK neHeKHOM HAJIMYHOCTH

ITJTH = BBIp - 3rex - Hip (5.3.8)
Haxonnennsii I11JIH:
HIIJIH = 2 ITJ1H; (5.3.9)

Koad punmeHnt nuckoHTUpOBaHUS :

ar=(1+ En)t"’_1 (5.3.10)

rae En — HopMaTuBHBIN KOADPUIMEHT 3 (HEKTUBHOCTH KaUTaIbHBIX
Bioxennii(0,1)

tp — pacueTHsIi roj, NpeaIecTBYOIUN TeXHOJOTnYeckoMy 3 dekTy;t

— TEKYLIHAU TOI.

JIMCKOHTHPOBAHHBIN MOTOK JEHEKHOW HATMYHOCTH:

JIIH = TTH * o (5.3.11)
Yucras Tekyias CTOUMOCTb:

YTC = = IIH; (5.3.12)
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Ta6muna 5.9 - [lokazatenn HIIJIH u UTC

IToka3zarenu 1999 2000 2001 2002 2003
[Tpupoct 100bIYH, THIC. T. 150,6 250,4 366,7 450,8 500,7
IIpupocT BEIpYyUKH, MIIH. . 72,3 122,9 175,9 216,4 204,3
3atparsl Ha 22,4 22,4 22,4 22,4 22,4
MEPONIPHUATHE,MITH. P.
3atpatsl Ha J0M. 700., MJIH. 291 16.6 68.2 83.9 932
py6. ) ) ) ) )
3aTpatel Ha Tegym”e’ WL 515 69 90,6 | 1063 | 1156
py . ) ) ) )
[Tpu6sLIB, MITH. PYO. 20,7 53,9 85,3 110,1 124,7
Hanoru Ha npuObLIb, MIITH. 73 18.9 299 385 136
py6' ) ) ) ) )
ITIH, muH. pyo. 13,5 35 55,4 71,5 81
HITJIH, ThIC. pYO. 13,5 48,5 104 175,5 256,6
Koadd. nuckontupoBanusi 0,909 0,827 0,751 0,683 0,621
JIIIH, M. pyo. 12,3 29 41,6 48,9 50,3
UTC, muH. pyo. 123 412 829 131,7 180,1

9.4. AHAJIU3 YYBCTBUTEJIbHOCTH MPOEKTA K PUCKY

[TpousBenem mpoBepky, kak uameHutcss UTC, ecnu momeHstorcs (paxTopsl
COCTOSIHHSI, KOTOPBIE COCTaBJISIIOT:
N3menenne noosruu (- 40%, + 20%);
N3menenue tekymmx 3atpat ( - 10%; + 10%);
N3menenue niensl Ha HedTH ( - 10%, + 10%);
N3menenue Hasoros ( - 10%, + 10%).

Pe3ynbTaTel pacdeToB npuBeeHb B Tabmax 6.10. — 6.18.
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Tabnuua 5.10 - [Tanenne 1oObrun HeGTH Ha 40%

IToka3zarenu 1999 2000 2001 2002 2003
[Ipupoct 100bIYH, THIC. T. 90,3 150,3 220 270,5 300,4
[IpupocT BBIpYUYKH, MIIH. pYO. 43,5 72,1 105,7 130 143,9
Tekytue 3aTpaThl, MJIH. pYO. 39,4 50,1 63,6 73,2 78,4
3atpatsl Ha ['PI1, muH. pyo. 22,3 22,3 22,3 22,3 22,3
3atpatsl Ha Jo0M. J00bIYy, MIH. p. | 16,8 28 41 50,3 55,9
[TpubbLIb OT peanu3aiuu, MIIH.p. 4.1 21,7 42,2 57,1 65,9
Hanor Ha npuObLib, MIIH. pyo. 1,4 7,6 14,8 20 23
ITIH, miH. pyo. 3 14,1 27,4 37,1 42,8
JIIIH, mus. pyo. 2,4 11,7 20,6 25,3 26,6
YTC, miH. pyo. 2,4 14,1 34,7 60,1 86,7
Tabnuua 5.11 - Yenuuenue noosrau et Ha 20%
[lokazarenu, MiH. pyoO. 1999 2000 2001 2002 2003
[Tpupoct 100bIYH, THIC. T. 180,7 300,5 440 541 600,8
[TpupocT BeIpyuKH 86,7 144,2 211,2 259,7 288,4
Texyrue 3aTpaThl 56 78,3 104,3 123,2 134,3
3atpatsl Ha ['PI1 22,4 22,4 22,4 22,4 22.4
3aTpathl Ha A01. JOOBITY 33,6 55,9 81,9 100,8 111,9
[TpubbLIb OT peanu3anuu 30,7 65,9 106,9 136,5 154,1
Hamnor na mpu6bsuinb 10,7 23,1 37,4 47.8 83,9
I1JIH 19,9 42,8 69,4 88,7 100,2
JITIH 18,3 35,4 52,2 60,6 62,2
qTC 18,3 53,7 106 166,5 228,71
Tabmuma 5.12 - YMmenbmenne Tekymux 3atpat Ha 10%
[Tokazarenu, MiH. pyoO. 1999 2000 2001 2002| 2003
Teky1iue 3aTpaThl 46,9 62,1 81,6 95,7| 104
[TpuOBLIb OT peanu3anum 25,9 60,8 94,4 120,7| 136,3
Hanor na mpu6suinh 9,1 21,3 33 42.2| 47,7
IT1H 16,8 39,5 61,3 78,5| 88,6
JITIH 15,3 32,7 46,1 53,6/ 55
qTC 15,3 48 94 147,6| 202,6
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Tabnuua 5.13 - Yenuuenue tekymux 3atpat Ha 10%

[TokazaTenu, MiTH. pyo0. 1999 2000 2001 2002 2003
Tekyiue 3aTpaThl 56,7 78 99,7 117 127,1
[IpuObLUIb OT peanu3auu 15,6 47 76,2 99,4 113,1
Hanor Ha npuObLTL 55 16,4 26,7 34,8 39,6
I1JIH 10,1 30,5 49,6 64,6 73,5
JIITJIH 9,2 25,2 37,2 44,1 45,7
aTC 9,2 34,5 71,7 115,8 161,5
Tabnuua 5.14 - Cuuxenue nens! Ha HeTh Ha 10%

[lokazarenu, MJH. pyoO. 1999 2000 2001 2002 2003
Llensl HA HEPTBH, PYO/T 432 432 432 432 432
[IpupocT BEIpyUKH 65 108,2 158,3 194.8 216,3
Texyrue 3aTpaThl 51,5 69 90,6 106,3 115,6
[IpuOBLIb OT pean3auu 13,5 39,2 67,7 88,4 100,7
Hanor Ha mpuObLTH 4.7 13,7 23,7 31 35,2
[ IH 8,8 25,4 44 57,5 65,4
Ta6mmma 5.15 - TloBeimenue nensl Ha HehTH HA 10%

IToka3arenu, MIIH. pyoO. 1999 2000 2001 2002 2003
Ilenb! Ha HEPTH, pyO/T 528 528 528 528 528
[IpupocT BEIpYyUKH 79,5 132,2 193,6 238 264.,3
Tekyiiue 3aTpaThl 51,5 69 90,6 106,3 115,6
[TpuOBLIb OT peaM3aum 28 63,2 103 131,7 148,7
Hamnor Ha mpuObLTH 9,8 22,1 36 46,1 52,1
[1IH 18,2 40,7 66,9 85,6 96,7
JIITJIH 16,5 33,9 50,3 58,4 60
uTC 16,5 50,4 100,7 159,2 219,2
Ta6mmma 5.16 - [Toamxenne Hanoros Ha MpuObLTE HA 10%

[TokazaTenu, MiTH. pyoO. 1999 2000 2001 2002 2003
Hanor Ha mpuObLTH 6,5 17 26,9 34,7 39,3

[ IH 14,2 36,9 58,4 75,4 85,4
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JITTTH 12,9 30,5 43,9 01,5 03,1
4TC 12,9 43,4 87,3 138,8 191,8
Tabnuua 5.17 - IloBsienue Hanora Ha npuObLTL HAa 10%

[loka3aTenu, MJH. pyO. 1999 2000 2001 2002 2003
Hanor Ha npuObLTL 3 20,7 32,8 42,4 46
[1IJIH 12,8 33,1 52,5 47,7 76,6
JITTTH 11,6 27,4 39,4 46,2 47,6
UTC 11,6 39 78,4 127,6 172,3
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3AJIAHUE JJIS1 PA3JIEJIA
«COLMAJIBHASI OTBETCTBEHHOCTb»

Crynenry:
I'pynna DOUO
3-2b8I72 bepkosckuii MIBan Uropesnu
M koaa NIITTP OTtaenenue Otnenenue HedrerasoBoro Jsena
(HOIT) (OHI)
Yposenb Bakanaspuar Hanpasnenue/ 21.03.01 HedrerazoBoe neno/Pazpaborka u
oGpazoBanus CHennAIBHOCT SKCIUTyaTaIyst HE(TSHBIX U Ta30BBIX
MECTOPOXKICHHIA
Tema BKP:

AHaim3 3(p(PeKTUBHOCTH NMPOBEACHUS TMAPABJIMYECKOr0 pa3pbiBa IJIacTa sl NOBbILIEHUS
HepTeoTnayu Ha KpanuBnnckom Hedrsanom mectopo:kaennu (Tomckas 061acTh)

I/ICXOI[HBIC JAaHHBbIEC K pasaejay «COIII/IaJ'lBHaﬂ OTBETCTBEHHOCTDb) .

Beenenne

XapaKkTepucTukKa

00beKTa WCCIIEZIOBAHUS
(BemecTBO, MaTepual, mpuoop,
aIrOpuT™M,  METOIWKa) U
00J1acTi ero MpUMEHEHN .
Omucanne pabodeld  30HEI
(pabouero MecTa) pu
pa3paboTke MIPOEKTHOT'O
PELIeHUS/TIPU SKCILTyaTaIiH

O0OBeKkToM UCCIEOBaHUS SIBJISTFOTCS
reoJIOrM4eCcKUe M TEXHOJOTMYEeCKHE PUCKH MPU MTPOBECHUU
OlepalMd  TMAPABIMYECKOro paspbiBa miacta [0 2
Kpanusunckoro HedTsiHOTO
MECTOPOXKACHHS, KOTOpoe pacroiaraercss B Kapracokckom
paiione Tomckoit obnactu.
OOnactp  NMpUMEHEHHUs
MECTOPOXKACHHS
Pabouas 30na: oneBbIe yCIOBUSL
Pa3mepsl nomerenus (kaumatudeckas 30Ha*)100*50m
Konuuecmseo u naumenosanue ob6opyodosanusi paboueil 30Hbl:
He(TSIHbIE CKBAKUHBI

pa3paboTka W  SKCIUTyaTallus

[lepedyeHp BOTIPOCOB, MOJICIKAIINX UCCIICAOBAHUIO, TPOSKTUPOBAHUIO U pa3paboTKe:

1. IlpaBoBbIe U OPraHU3aNMOHHBIE
BOIpocbIoOecniedeHns 0€30MACHOCTH IPH
IKCIIYATAIIMU:

crennaibHble  (XapakTepHbIe
IIPH  DKCIUTyaTaluil O0BbEeKTa
WCCIIEIOBAHMSI,

MIPOEKTUPYEMOH paboueit
30HBI)  TPaBOBBIE  HOPMBI
TPYZOBOT03aKOHOIATENbCTBA;
OpraHN3aIlMOHHbIC

MEpONPUATHS PH KOMITOHOBKE
pabodeii 30HBI.

Tpynosoit xonekc Poccuiickoit @exepanuu ot 30.12.2001 N
197-®3 (pen. or 20.02.2022) — TK PO — ImaBa 47.
OCoOeHHOCTH ~ peryjaupoBaHusl Tpyda JUi, pPabOTaIONINX
BaXTOBBIM METOJIOM

TpynoBoit komekc Poccuiickoit ®demeparmu ot 30.12.2001.
I'maBa 34, cr. 212. OO6sBanmHOocTH paboromaTens IO
obecriedeHnto OEe30TaCHBIX YCIOBUH U OXpaHBI TPY/A;

CIT 231.1311500.2015 OOGycTpoHcTBO HE(PTSIHBIX M Ta30BBIX
Mectopoxkaenuii. Tpeboarus nmoxxapHoit 6e3onacaoctu ['OCT
12.1.007-76 CCBT. Bpennsie BemectBa. Knaccudukauus wu
obmme TpeboBaHus OE30MaCHOCTH.

2. Ilpou3BoacTBeHHasi 6€30MaCHOCTh MPH

JKCILJIYATAIMHA:
—  Axams [MOTEHUAJILHO
BO3MOXKHBIX BPEIHBIX u

OIACHBIX IPOM3BOJACTBEHHBIX
¢akTopos

Bpeouvie paxmoput:

- ONAacHble W BpEIHBIC IPOU3BOACTBEHHBIC (PAKTOPHI,
CBSI3aHHBIC C OTKJIOHEHHEM IIOKa3aTeleldl KiuMara Ha
OTKPBITOM BO3IYXE

- TIOBBIIICHHAS 3ara30BaHHOCTH paboyeii 30HHI;

- BO3JCHCTBHE TOKCHYHBIX W Pa3[pakarollMX BEIIECTB HA
OpraHM3M YeJIOBeKa

- TNOBBIIICHHBIH YpPOBEHb W JApYyrue HeOIaronpusiTHeE
XapaKTepPUCTUKU MIyMa;

- OTCYTCTBHE HEoOX0ANMOro

WIn HEAOCTATOK

C€CTCCTBCHHOI'O U UCKYCCTBCHHOI'O OCBCIIICHUS

- TIOBBIICHHBIN YPOBEHBb 001IeH BUOpALINH.
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- TPOU3BOJACTBEHHBIE (DAKTOPHI CBA3AHHBIE C JII.TOKOM
Onacnvie gpakmopbi:

- XHUMHUUYECKUE PEareHThl

- MEXaHWYeCKHEe ONMaCHOCTH;

3. Dkojoruyeckas 06e30MacHoOCTb Npu

IKCIJjayaTanuuu

Boszoeiicmeue na cenumebuyio 30mny:

kiacc 3. B3peiBoonacHas - KaTeropus B3pbIBOONACHOCTH
[TA, rpynmna B3pbIBoOe30macHoi cMecH T3, moxapoornacHasi.
Bosoeticmeue na numocgepy: 3arpsi3HeHUE TIOUBHI B
pe3yJabTare pa3iHBoB HeDTH.

Boszoeiicmeue na cudpocgepy: paznus He)TH Ha BOJIE.
Boszoeiicmeue na ammocghepy. BRIOpOC raza

4. be30nmacHOCTb B Ype3BbIYaiiHBIX

CUTyallusIX NPH IKCIJyaTaluuu

Bosmoorcnuvie YC:

Bri6poc raza;

Bosropanue roproue-cmazounbix marepuaioB (I'CM);
pa3iuB He(TH, HAPYIIIEHUE TEPMETUIHOCTA EMKOCTHU IS
XpaHCHHS XMMUYECKUX PEarcHTOB.

Haubonee munuunas 94C

B3PBIB WM MOXAap M3-3a BEIOPOCOB T'a3a U3 HETePMETHYHBIX
COEIUHEHUH.

3aganue BbIAAJ KOHCYJbTAHT:

JloJzKHOCTH DdUO Yuenast cTeneHb, Hoanuce Hara
3BaHHe
Crapmmi I'ynses Munnii
npernoaaBaTeiib BC@BOJ’IO)IOBI/I‘-I
OO/ IBUII
3aua1me NPUHAJ K UCIIOJTHCHHUIO CTYACHT:
TI'pynna ®oUuo Moanucey Jara
3-2B8I72 bepkosckuii IBan Mropesnu
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6 COHUAJIBHAA OTBETCTBEHHOCTD

CormuanpHas OTBETCTBEHHOCTh — OTO OTBETCTBEHHOCTH IMepes] JIOIbMU U
JTAHHBIMH UM OOCIIaHMSIMU, KOT/Ia OpraHu3allis YYUTHIBACT HHTEPECHI KOJUIEKTUBA U
oOmiecTBa, Bo3jaras Ha ce0s OTBETCTBEHHOCTh 3a BIMSHMS HX JCATEIBHOCTH HA
3aKa3YUKOB, TIOCTaBIIUKOB, pabOTHUKOB, aKIIMOHEPOB. PaGoras Ha
IIPOM3BOJICTBEHHBIX OOBEKTaX, PAOOTHUKU KOMIIAHWH ITOABEPIKCHBI BO3CHCTBUIO
BPCAHBIX U OmacHbIX (pakTopoB. IloaToMy HM30€kaTh Ype3BbIUAWHBIC CHUTYyallMH Ha
IPOU3BOJICTBE BO3MOXKHO TP COOJIIOICHUH TTPaBUIl O€30MaCHOCTH TPY/a.

OCHOBHBIC  TIPOM3BOJCTBCHHBIC  I€Xa M  yYaCTKH  PACIIOJIOKCHBI
HETIOCPEJICTBEHHO Ha MeCTOpOXKJIeHUH. OCHOBHBIMHM ()YHKIIMOHAJIBHBIMH 3a/1a4aMu
YIIPaBJICHUS €ro IEXOB SBJISCTCSA JOObUAa W TOJTOTOBKA HE(TH M rasa, mepekadka
HepTH B MaructpaibHeie HedrenmpoBoabl. Ilog  pa3paboTkoil  HEPTIHBIX
MECTOPOXKJICHUI TOHMMAETCs] OCYIIECTBIIEHUE TMpoIlecca IBUKEHUS KUIKOCTEH
(HedgTh, BOJA) M Ta3a B IUIACTaX K HKCIUTyaTallMOHHBIM CKBaXMHAM. YTIpaBlieHUE
IPOIIECCOM  JIBIDKEHMSI KUAKOCTEHM W Ta3a JIOCTUTaeTrcs pa3MelleHHeM Ha
MECTOPOXKJIEHUH  HE(MTAHBIX, HArHETATENbHBIX M  KOHTPOJBHBIX  CKBaXXHH,
KOJIMYECTBOM M MOPSAKOM BBOJIA UX B AKCILTyaTaIHIO, PEKUMOB paOOThl CKBAKUH H
0ayraHCOM ILTACTOBOM SHEPTHHU.

HedrenoOriBaroniee 000pymoBaHHE COCTOMT M3 HAa3eMHBIX M TIOJI3€MHBIX
COOPY)KEHUN — CKBaXHH, HE(TENPOBOJOB, BOJOBOJOB, EMKOCTEH, HAXOJSAIIUXCS B
CONPUKOCHOBEHHWU C BJIQXHBIMA TPYHTAMH, TPYHTOBBIMH BOJAMH, a TakKke C
MPOTEKAIONIUMHU B HUX Ta3aMU M KUAKOCTAMH. DTH COOPYKCHHS, KOHTAaKTHPYS C
OKpYXaIoIel Cpeoil, MOABEPraloTCd MOCTOSHHOMY pa3pyIICHHIO B CIEJICTBUU
Kopposuu. [Iporiecc paspyiieHnss MeTania moJ; BO3ICHCTBHEM OKPYIKAIOMIECH CpPEeIb
sl 00BEKTOB HE(PTEra3o0100BIBAIOIIETO YIPABICHUS, KaK M B IEJIOM I HEPTIHBIX

paiionoB 3anaaHoil CuOMpPH, HAHOCUT CEPhE3HBIM IKOJOTUUECKUNA U SKOHOMHUYECKU I

yiiepo.
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6.1 IlpaBoBble M OpraHu3alMOHHbIE BONPOCHI 00ecneyeHus1 0€e30MaACHOCTH

B cooTrBercTBUM € HOpMaMuM M MpaBWJIaMH B OOJACTH MPOMBIIUIEHHON
6e3onacHoctu («IIpaBuiia 6e30macHOCTH B HEPTSIHON U ra30BOM MPOMBIIIIIEHHOCTH)

TexHHKa 6e3onacHocTH npu npoussojicTse I PII 3akntouaeTcs B cienyroniem:

- Kk paboram mno I'PIl pomyckatorcs numa, mnpomienmue oOydYeHHE H
OPOBEPKY 3HAHMM MO TEXHUKE OE30MacCHOCTH MO NpoBoauMoil paborte. Ilepen
Ha4yaJioM paldOT ydacTHMKaM OINepaluyd TMPOU3BOAUTCS HMHCTPYKTaX Ha paboueM
MECTE;

- obmee pykoBoacTBO mpoieccom ['PII ocymiecTBiseT OTBETCTBEHHBIN
PYKOBOIOUTENL - MPEACTABUTENb MOAPSIAYMKA, B COOTBETCTBUHM C IUIAHOM U
pErjlaMeHTOM IPUHUMAET PEUICHUs O MPOBEICHUN PaboT HE MPEAYCMOTPEHHBIX 3TUM
IJIAHOM M HECET OTBETCTBEHHOCTH 32 MX BBIIIOJHEHUE

- PYKOBOJMTENb JOJDKEH CIUIAHUPOBATh pa3MelleHre o00pYyIOBaHUS TaKUM
oOpa3oM, 4dYTOOBI CBECTM K MHUHHMYMY BO3MOXKHOE BO3JEHCTBHUE BPEIHBIX
IPOU3BOJCTBEHHBIX (GakTOpoB OT CHJIOBBIX YCTaHOBOK, arperaros,
XMUMPEareHTOB, HE(PTH Ha pabounii MePCOHAI, a TAKXKE B3phIBA U MOXKAPA;

- HUMEIONIMECs B HAJIMYUU TPYObI, NUIAHTH U HHCTPYMEHT IOJIKHBI OBITH
YJIOKEHBIB MITA0Eh C MPOTUBOPACKATHBIMHA CTOMKAMH Ha pabounx MocTkax. Pabouas
TUTONIA/IKA JOJIKHA OBITH OCBOOOXKIEHA OT MOCTOPOHHUX MPEIMETOB;

- PYKOBOJAUTENb U €ro TIOMOIIHUKKA OOOPYAYIOTCS TOPTAaTUBHBIMU
CpeACTBaMHU CBSI3H;

- omacHas 30Ha C TpyOONpOBOJAaMU U JIMHUSMHU BBICOKOTO JIaBJICHHUS
0003HAYaIOTCS CHEIHATbHBIMU CUTHAJIbHBIMU 3HAKAMHU C HAAMNHUCSIMU;

- paborer mo I'PII, BkIrO4as TOATOTOBUTEIBHBIE pPAOOTHI, JOJDKHBI
MPOBOAUTHCSA pabOYMMU B CHELMAJIBHOW OJIEXKAE M KacKax;

- B TemHOe Bpems cyTok [ 'PII pa3zpemaercs mpoBOIUTE TOJBKO B CIy4dae €CIU
00€ecreynBaeTcs OCBEIIEHHOCTh YCThsl CKBa)KMHBI M 30HBI BBICOKOI'O JIABJIICHHS HE

MeHee 26 JK U IIKaJT KOHTPOJIBbHO-U3MEPUTENBHBIX TPHOOPOB - 50 JK.

79



- BCE€ TPAHCHOPTHBIE CPEICTBA, HE 3aJcUCTBOBaHHbIE B mpoBereHuu [PII
JIOJKHBI OBITh yAaJeHbl Ha 0€30MacHOe pacCcTosHUE - HeMeHee 50 METPOB OT 30HBI
JIMHUW BBICOKOTO JaBJICHUS;

- Bce 000py/I0BaHME TOJKHO COOTBETCTBOBATH TEXHUUYECKUM U

TEXHOJOTMYECKUM  TpeOOBaHMSIM HOPM U  MpPaBWiI, HaXOAUThCI B
UCIIPaBHOM, paboueM COCTOSIHUM U MCTIOIb30BATHCS TOJIBKO IO  HA3HAYEHUIO;

- npu nposeaenun ['PII pabouuit nepconan gomkeH ObITh yaieH 3anpe/iesbl
OITAaCHOM 30HBI;

- npu paboTe ¢ XHUMpeareHTaMHu MEepCOHal JOJKEH ObITh SKUIUPOBAH B
CHELOJEKIYy M 00s3aH TMOJIb30BAThCA CPEJACTBAMU WHJIMBHUAYAIbHOW 3alIUTHI:
PE3UHOBBIE PYKABHIIbl, KUP30BbIE MM PE3UHOBBIE CAIllOTH, OYKU JII XUMHYECKOU
3alATHl CIM3UCTOM OOOJIOUKM TJja3, pecnuparop JuOO0 MHOTOCIOWHAs MapiieBas

ITOBA3KaA.

6.2 IlpousBoacTBeHHas 0€30MIACHOCTH

[Ipu mpoBenenun pabor mno ouuctke [I3I1 sKcrTyaTHUpyeMbIX CKBaXKUH
pabOTHUKH TOJBEPKEHBI MHOMKECTBY BPEIHBIX M OMACHBIX IPOU3BOJICTBEHHBIX
dbaxTopoB. Bo3neicTBre BpeJHOTO IPOU3BOICTBEHHOTO (hpakTopa Ha paboTaroIIero B
OTpEJCTICHHBIX  YCJIOBUSX MPUBOAUT K  3a00JIEBaHUIO WJIM  CHIDKEHUIO
TPYIOCITIOCOOHOCTH.

Jlns uaeHTUUKAIUKA MOTCHIMANBHBIX (PAaKTOPOB HEOOXOAMMO HCIIOJIH30BAThH
I'OCT 12.0.003-2015 «OmacHple W BpeaHBIE MPOU3BOACTBEHHBIE (PAKTOPHI.
Knaccuduxamus» [9]. [lepedeHp omacHbIX U BpeAHBIX (AKTOPOB, XapaKTEPHBIX IS

MPOEKTUPYEMOM MPOM3BOJICTBEHHOM CpeAabl MPEACTaBICHBI B TabuIe 5.1.
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Tabmuma 6.1 —  OcHOBHBIE  3JIEMEHTHI  MPOU3BOACTBEHHOrO  MpoIlecca,
(I)OpMI/IpyTOH_II/Ie OINaCHBIC 1 BPCAHBIC (baKTOpBI IIPpH BBIITOJIHCHUH pa60T Ha KyCTOBBIX
Iomaakax
Ortansl padbot
ol =
dakTops! g % = H
(FOCT 12.0.003-2015) | & | & g OPMAaTHUBHBIC JIOKYMEHTBI
8| o =
8 5| B
g5 2
= | 8
OnacHble U BpeHbIe CanlluH 2.2.2.540-96 «I'urnennyeckue TpeOOBaHUS K PYYHBIM
MIPOU3BOJICTBEHHEIC WHCTPYMEHTaM W OpraHu3aluy padot (3aMeHeH
(hakTOpHI, CBSI3aHHBIC C N ITocranopiienuem 40 O0 yTBEp)KICHUU CAHUTAPHBIX TIPABUI
OTKJIOHEHWEM TOKa3aTenen CII 2.2.3670-20 "CaHuTapHO-3MHIEMHOIOT Y ECKHE
KJIMMaTa Ha OTKPHITOM TpeOOBaHUS K YCIOBHUAM Tpyaa"
BO3/IyXe
IToBeIIeHHas I'OCT 12.1.005-88 CCBT OO011ue caHUTapHO-TUTHSHUYECKUE
3ara3oBaHHOCTH paboueit TpeOOBaHUS K BO3ILyXY paboueii 30HbI
30HBI P N ®Denepanpabiii 3ak0H 0T 30.03.1999 N 52-D3 (pen. ot
02.07.2021) "O caHUTapHO-3THAEMHUOIOT I €CKOM
Oraromony4duu HacelneHus" (C U3M. | JIOTL., BCTYII. B CHITY C
01.01.2022)
Bo3nelicTBre TOKCUYHEBIX U T'OCT 12.1.007-76 CCBT Bpemnsie BemecTa (B
pa3apakarolux BENIECTB HA JIEHCTBYIOIIEH peIaKIIiH )
OpraHU3M YeJIoBeKa P P IIpuxa3 MunucrepcTBa TpyAa U colaibHoM 3amuThl PO ot
19 ampens 2017 1. Ne 3711 “O6 yrBepknenuu [IpaBun mo
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6.3 AHaiu3 BpeIHbIX NPOM3BOACTBEHHBbIX (AKTOPOB U 000CHOBaHHE

MEpONPUATHI 10 CHHU/KEHHI0 YPOBHSA MX BO3CHCTBUS HA Pa0OTHHKA

PaccMoTprM ocHOBHbIE Hanbosee BEpOSTHbIE BPEIHbIE MPOU3BOICTBEHHBIE
¢dakTopsl Ha pabOYUX MecTaX, KOTOpble MOTYT HUMETh MECTO MNpHU MPOBEIACHUU

onepaluy THAPaBInIEeCKOro pa3phiBa Iiacta Ha KpanuBUHCKOM MECTOPOKIECHUH.

6.3.1 OnacHble U BpeaHble NMPOU3BOACTBeHHbIe (AKTOPbI, CBA3AHHbIE C
OTKJIOHEHHEM MOoKAa3aTeJiell KIMMaTa Ha OTKPLITOM BO3IyXe

VXyIUIeHut0  caMO4YyBCTBUSL ~ pabouero  CHOCOOCTBYET  OTKJIOHEHHUE
nokazateneil kimumara. Mepornpusarus o ounctke 131 mpou3BoasIT HA OTKPHITOM
BO3/lyxe. B 3uMHUI mepuos BpeMeHU TeMIlepaTypbl BapbUPYIOTCS B Tpejenax oOT
munHyc 25°C no munyc 35°C, HO 4yacThl cllydau, KOrja Temiieparypa onyckaercs 10
muHyc 45°C. HopMupoBaHue MapaMeTpOB Ha OTKPBITBIX IUIONIAJKAX HE
IPOU3BOAUTCS, HO ONPEIEIIAIOTCS KOHKPETHBIE MEPOTIPUSITUS (s CHIYKEHHUIO
HEeOJIaronpusTHOTO BO3JICHCTBUSA 170:¢ Ha OpraHu3M paboyero. PaGouue
oOecreynBaloTCsl CpelcTBaMu MHAMBUAYadbHOW 3amuThl (CU3) mpu oTKIOHEHUU
nokasareneil knmumata. K HUM OTHOCATCS CHeNoeXna W CIeno0O0Bb; TaKkKe IS
3aIUTHl TOJIOBBI HMCHOJIB3YIOT KacKu, Uil IJ1a3 — 3allUTHBIE OYKHU; NJII OpPraHOB
IbIXaTEJIbHBIX IIyTEeH — MPOTUBOra3bl U pecnupaTopsl. [Ipy MOHMKEHHOM TeMnepaTrype
MpEeAyCMOTpPEHA TeIIasi OJIEK/1a, IPU 0CAAKAX — UCTOJb3YIOT IJIAIIH.

Heob6xoanmo cobmroaTh ciaeayromue IpaBuiia B 0053aTEIHHOM MOPSIJIKE:

— 3ampeTuTh JOMYCK K paboTaM Mpu OTCYTCTBUU Yy paboTHukoB CU3,
OTBEYAIOLUM KJIMMATUUYECKUM YCIOBUSIM;

— B JIETHEE BpeMs Troja pabOTHUKOB HA OTKPHITOM BO3AyXe 00ECIeurBaTh
CU3 ot rHyca u KJela;

— [OpU TEMIIEpaType HApPY>KHOTO BO3AyXa Huke MUHYC 25°C paboTarommx Ha
OTKPBITOM BO3JyX€ €XKe4acHO oOecreuynBaTh 0OOrPEBOM B MOMEUIEHUH, TE JOKHA
MOAJEPAKUBATh TeMneparypa ritoc 25 °C.

PaboTel mpuocTaHaBIMBAIOT MPU OMNPEIEIECHHBIX TeMIEpaTypax U CKOPOCTIX
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BETpa B XOJOAHOE BpeMs roja. Tabnuia 5.2 oTpaxkaeT METEOpPOJIOTUYECKHUE YCIOBUS,
MIPY KOTOPBIX OCTAHABIIUBAIOT PAOOTHI.

Tabmuua 6.2 — [lorogHble ycnoBHs, IPU KOTOPBIX pabOThl Ha OTKPBITOM BO3JyX€

MIPUOCTAHABINBAIOTCS

CxopocTb BeTpa, M/c Temnepatypa, °C
be3Berpennas noroaa -40
Memnee 5,0 -35
5,1-10,0 -25

10,1 -15,0 -15

15,1 -20,0 -5

Bonee 20,0 0

Ha npombiciie mpuMeHSOTCS CIIeYIONINUE CPEICTBA UHANBHUIYATbHON 3aIUTHI:
crieniofiexkaa (pykaBHIlbl, OOyBb, TOJOBHBIE YOOpBI), KOTOpas HMEET BBICOKHE
TEIJI03aLIUTHBIE CBOWCTBA, BO3JAYXOHEIMPOHUIAEMOCTH, MAJIYIO BJIAaro€MKOCTbh U
He(TEHEITPOHUIIAEMOCTb.

KonnexkruBHas 3aniuTa Ha IPOMBICTIE:

— COKpallleHue BpeMeHU TMpeObIBaHUS IME€PCOHAla B 30HE BO3JECUCTBUS
BpPEIHBIX (PaKTOPOB;

— periaMeHTUPOBAHHBIN rpaduK TpyIa U OTIBIXA;

— JIOCTaBKa K MecTy paboTel M ¢ paboThl JODKHA OCYIIECTBIACTCS B
YTEIJIEHHOM TPaHCIIOPTE;

— ISl IEPUOAMYECKOro 000TrpeBa U OTAbIXa PAOOTHUKOB MPEIYCMaTPUBAIOTCS
CHEIUATbHO 000PYIOBAHHBIC TOMEIIECHUS;

— paccTOSHHUE OT pabodero Mecra J0 MOMEIISHHUS IS 000TrpeBa JTOHKHO OBITH
He Oonee 150 M [ns OTKPBITBIX TeppUTOpUl M 75 M - AJsi HEOOOrpeBaeMbIX
MOMEICHH;

— HepepbiBHl  Ha 000rpeB  MOTYyT COYeTaThCs C  MepephiBaMU  Ha
BOCCTAHOBJICHHE (PYHKIIMOHAJIIBHOTO COCTOSIHUSI PAOOTHHKA TOCJIE BBIMOJHEHUS
dusndeckoi padoTel. B 00eeHHbIN nepepbiB paOOTHUK JOTKEH OBITH OOECTIEUeH

— ropsuuM nutaHueM. HaumHath paOoOTy Ha XOJOJ€ ClelyeT HE paHee ueM
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yepe3 10 MUHYT nocne npuemMa ropsiueit nuiu (yai u ap.);

— B Hensx Oosiee OBICTPOM HOpMaNIM3alUU TEIJIOBOIO COCTOSIHUA M MEHbLIEH
CKOPOCTH OXJXKACHHS OpraHu3Ma B MOCIEAYIONIUI Mepro]] MpeObIBaHUs Ha XOJIOe
B IIOMELLEHUU JIJIs1 000rpeBa CIeAyeT CHUMATh BEPXHIOI YTEIUIEHHYIO OAEXKY;

— JOMYCTHUMYIO TPOJOKUTEIHFHOCTh HEMPEPHIBHOTO MPEOBIBAHUS Ha XOJOJE
1 yncio 10-MUHYTHBIX IEPEPHIBOB HAa 000TpeB (3a YETHIPEXUACOBOM nepuo padboyeit
CMEHBI) IPUMEHHUTENBHO K BBIITOJIHEHUIO pa0OT CIEAyeT ONpeNesaTh B COOTBETCTBUU

C KIMMAaTUYCCKUMU YCIIOBUAMUA PCTHOHA.

6.3.2 IloBbIlICHHASI 3aTa30BAHHOCTDH padoyeil 30HbI

[Tpu Bemonuenun pador mo I'PIL, 3auactyro MCHONB3YIOT pa3iuvHbIC BHUJIbI
pPacTBOPOB PeareHTOB HEOOXOAUMBIX JIJISi KAYECTBEHHOTO MPOBECHUS MEPOTIPUATHUS.
HampuMmep, npuMEHSIOT TakWe BEUIECTBA, KAaK: XJIOPUCTBIM KajbLWi, METAHOI,
TPUATUIICHTIIUKOIb, STUIKAPOUTON M AMAITUIEHTIIUKONb. CyIIECTBYeT OMAacHOCTh
TOKCUYHOTO BO3JEHCTBUA Ha pabouyuii U OOCIyXMBAIOIIUNA TMEepcoHaN B CHUITY
paspyllieHus JIMHUM OT U30BITOYHO Pa3BUBAEMOI0 arperaraMu JaBJICHHS, a TaKkKe
OpU OMOPOXHEHUU STUX JIMHUK Tpu pa3dbopke 00OpyHOBaHMS, YUYUTHIBAS TO, YTO
OpU OCYIIECTBICHUU JAHHOI'O MEPOIPHUATHS HUCHoib3yercss A0 10 HamMeHOBaHUI
aBTOTPAHCIIOPTHON TEXHUKH MOXKHO CKa3aTh, UTO BBIXJIOMTHBIE T'a3bl OTOTPAOOTABIIETO
TOIUIMBA TaK € MOTYT BBICTYIIaTh B KaUE€CTBE TOKCHYHOI'O BEIIECTBA. XHUMHUYECKH
TOKCUYHBIE BEIIECTBA MOT'YT HAXOAUTbCA B Pa3JIMYHOM arperaTHOM COCTOSIHUM.
OHM CcHocoOHBI MPOHUKATh B OPraHM3M YeJIOBEKAa uepe3 OpraHbl JbIXaHMS,
MUIIEBAPEHUs] WM KOXXY. BemiecTBa JaHHOro THIa OTHOCATCA K 3- My Kiaccy
TOKCUYHOCTH W MOTYT BBI3BIBaTh PacCTPOMCTBA HEPBHON CUCTEMBI, MBIIICYHBIC
CYZOpOTH, BIMSIOT Ha KPOBETBOPHBIE OpPTraHbl, B3aUMOACHCTBYIOT C F€MOIJIOOMHOM.
Jlpyrumu cioBaMu MOKHO ~ CKa3aTh, 4TO NpH OOJBIIOW J03€ BO3JECUCTBUS Ha
OpraHu3M padoyero OHM MOTYT BBI3BIBATH PE3KOE YXYILIEHUS CaMOYYyBCTBHS,
MIOTEPI0 CO3HAHMSI, YTO B CBOIO OYEpEIb MOXKET NPUBECTH K TpaBMe, a B 0OoJjee
TSDKEIIBIX CIIy4asX, B CIIy4ae €CJIM YEJIOBEK IOTEPSAT CO3HAHUE B 30HE NMOBBIIICHHON
TOKCHUYHOCTH, K JIETAIBHOMY HCXOAY.
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6.3.3 Bo3aeiicTBMe TOKCHYHBIX M Pa3ApasKal0lUX BelleCTB HA OPraHM3M
YyeJi0BeKAa

B npouecce nposeaenus padot no I'PII, BO3MOXXHO NOCTYIJIEHUE TOKCUYHBIX
BEILIECTB (METaH, COJIAHAs KHCJIOTa, IJIaBUKOBAasi KHUCJIOTA, PacTBOPHI IIEIOYEH) B
OpraHu3M YeJIOBEeKa, HE TOJIbKO MPU BJIbIXaHUU IMAPOB U a’po30jied, HO U MpHU
MONaJJaHUU Ha KOXY M CIHU3UCTbIE 000704YkHu riia3. Habmromaemble CUMIITOMBI MpU
3TO:

-IpYU TIOMAJaHUU HA KOXY - JEPMaTHUT, MPOSBISIONIUNACS B BHUAEC OTEUYHBIX,
HISTYIIANTUXCS APUTEMATO3HBIX TISTEH BEJTUYMHOMN C KOTIECUHYIO MOHETY;

- Y TIOTIJIaHUK B TJ1a3a - CWJIBHOE MOKPAaCHEHHUE, CY)KEHUE TJIa3HOU IIeNu U
O0OMJIBHOE CIIE30TCUEHHE C Pa3BUTUEM OCTPOTO KOHBIOHKTUBUTA,

OO0cnyXuBarolUid  MEepCOHAl  JIOJDKEH ObITh  o0ecrieueH  CIeAYIOLMMU
cpeacTBaMu MHAMBUAyaIbHOU 3anuThl (CU3):

- THEBMOKOCTIOM;

- OUKH 3alUTHBHIC;

- pe3uHOBbIe NepyaTku; KolekTuBHBIE CpeicTBa 3AIIUTHI:

- YCTPOMCTBA, MPEMNATCTBYIOIINE MOSABICHUIO YeJIOBEKA B ONTACHOM 30HeE.

6.3.4 IloBbllleHHBIH yYpPOBeHb W  Jpyrue  HeOJAronpusiTHbIE
XaPaAKTEePUCTHKH LIyMa

Ha kyctoBo# muiomaake mpu MPOBEACHUU TEXHOJOTHMYECKUX OIEpaldid CO
CKBOKMHAMH MOTYT HaXOJHUTHCS MAITMHBI OPUTAJIbI KalIUTAIbHOTO PEMOHTA CKBAKIH
(KPC), a rtaxxe pasznuunble arperatrbl ans OII3. Bce 3T MamumHbI U arperatsl
ABJISIIOTCSI. MCTOYHUKOM IIyMa, YpPOBEHb KOTOPOTO HE MPEBBIIIAET JIOMYCTUMBIN
cormacio ['OCT 12.1.003-2014 [1]. Hopma ypoBHs 3Byka Ha pabodeM MecTte
cocrapnsier 40-45 nbA, a Ha oTkpeiToii MecTHOocTH 80 nBA. Bepronérei, koTopsie
JIOCTABISAIOT pab0O4YMX HAa MECTOPOXKIACHUS, SBISIOTCS WUCTOYHWKOM ITOBBIIIICHHOTO
myma. OHu co3naroT ypoBeHb Imyma 95-100 nBA, dro mpeBmImaeT AOMYCTUMOE
3HaueHue. /[ 3anuThl OpraHoB cliyxa HEOOXOJMMO HMCMOJb30BaTh HAYIIHUKUA WIH
MPOTUBOIIYMHBIE BKJIaabIm coriacHo CIT51.13330.2011 [10].

I/I3MepeHI/Ie ImmryMa Ha pa6oq1/1x MECTax JIdI KOHTPOJIAI COOTBCTCTBUA
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(daKkTUYEeCKUX YPOBHEM ITymMa JOMYCTUMBIM MO JEHUCTBYIOIIMM HOpPMam, JOJKHO
npousBoautbess no ['OCT P HCO 9612-2013. VYcraHaBIMBaKOT CIEIYIONIYIO
MPOJIOKUTEILHOCT U3MEPEHUM: - JJIsl TIOCTOSIHHOTO IIymMa He MeHee 15 c¢; - mis
HEMOCTOSIHHOT'0, B TOM YHCJI€ MPEPHIBUCTOr0, IIymMa OHa JOJDKHA OBITh paBHA
MPOIOKUTEILHOCTH 110 MEHBIIEH Mepe OJTHOr0 MOBTOPSIONIETOCs padoudero Iukia
WJIU KpaTHa HECKOJIBKUM pabounM nukiam. [IpogonKuTenbHOCTh UBMEPEHUN MOKET
Takke ObITh PAaBHOW JUTMTEIBLHOCTH HEKOTOPOTO XapaKTEPHOTO BHJA paOOThl WU €€
gactu.  [IpoAgoKUTENbHOCTh  U3MEPEHUN  CUMTAOT  JOCTATOYHOW,  €CJIH
OKBUBAJICHTHBI YpOBEHb 3ByKa He u3MeHsiercss Oonee yem Ha 0,5 nbA; - nmus
HEIMOCTOSIHHOTO IITyMa, MPUYUHBI KOJIEOAHUST KOTOPOTO HE MOTYT OBITh SIBHO CBSI3aHbBI
C XapaKTepOM BBITIOJHIEMOM paboThl, - 30 MuUH (TpH IUKIa U3MepeHui 1o 10 MuH)
WM MEHEE, €CIIU pe3yJIbTaThl U3MEpeHui He pacxoasaTcs 6onee yem Ha 0,5 nb (n1bA);
- I WMIYJbCHOTO IIIyMa - HE MEHEE BpPEMEHHU MNpoXoxiaeHus 10 uUMITyIbCOB
(pexomenmyetcst 15- 30 c).

6.3.5 OrcyrcTBHEe MM HEJIOCTATOK HeO00XOAMMOIr0 €CTEeCTBEHHOI0 H
HCKYCCTBEHHOI'0 OCBELeHHUS

Henocratounast ocBEIIEHHOCTh OKa3bIBaeT BIMSHUE HA PabOTy 3PUTEIBHOIO
anmapara, Ha TICUXHMKY 4YelOBeKa. Takike cladoe OCBEIIEHHWE MOXET BBI3bIBAThH
yCTaNIOCTh IEHTPAJILHOW HEPBHOW cUCTeMBI. 11 Toro, 4ToOBl M30€KaTh BPEIHOTO
BJIMSIHUSL TAaHHOTO (haKTOpa CYIIECTBYIOT ONpe/eieHHbIe TpeOOBaHUS K OpraHU3aIluu
ocBelIeHus: pabounx 30H. PabGoume mecra, 0OBEKTHI, MOAXOABl K HHUM, MPOXOJBI B
TEMHOE BPEMs CYTOK JIOJDKHBI OBITh OCBEIIEHBI. B MPOM3BOICTBEHHBIX MOMEIIEHUSIX
JOJKHO OBITh TMPEAYCMOTPEHO aBapHilHOE ¥  HBaKyallMOHHOE OCBEIICHHE.
Pacnipenenenue sipkoctu Ha paboueii MOBEPXHOCTHU JOJIKHO OBITH PABHOMEPHBIM, 0€3
MyJbCaliid. Y CTAaHOBKUA OCBEMICHUS JOJDKHBI OBITH JOCTATOYHO JOJTOBEYHBIMHU H
0e30macHpIMA

B TeMHOe Bpemsi cyTOK pabouas 30Ha JTOJDKHA OBITH OCBEIICHA JIJIst n30eraHus
TpaBM pabounx. DoHapHU U MPOKEKTOPA UCIIOJIB3YIOT KaK OCBETUTEIbHBIE TPUOOPHI.
Cornacuo CIT 52.13330.2011 nopma ocBemiennocts He Hroke 10 miokc [5]. IToatomy

MEPONPUATHUS 110 YIYUYIIEHUIO OCBEIIEHHOCTH HE TpedyeTcs.
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6.3.6 IloBbILICHHBI YPOBEHDb 001el BUOpaLUH

Hopma ypoBHsi BuOpauuu coctasiger 92 nb npu wactore 63 'y cormacho
I'OCT 12.1.012-90 [11]. Hcmomwp3yemblii mpu 00pabOTKe 3a00€B CKBaXHH
eMeHTUpoBOoYHbIN arperatr [{A-320 mMoeT OKa3bIBaTh MOBBIIICHHYIO BUOpALMIO HA
MoTopucta. OCHOBHBIMH MEpaMHM CHHUXXEHUS YPOBHS BHOpalUU SBISIOTCS:
BUOPOU30JISALUS UICTOYHUKA OT pab0yero Mecra, i 3TOro Ha MyTH pacpOCTPaHECHUS
BUOpALIMM YCTaHABIMBAIOT BUOPOU3OJIATOPHI U3 MATEPUAJIOB ¢ OOJBIIUM BHYTPEHHUM
TpeHueM (pe3uHbl, NPOOKH, BOWMJIOKA M CTalbHBIX MPYXKHUH); NpodUIaAKTHKA,
3aKJIIOYAIONIAsCS B KOHTpOJIE 3a BUOpAIlMOHHBIMU IapaMeTpaMud U MPOBEICHUU
IUTAHOBOT'O NIPEAYIPEAUTENLHOIO PEMOHTA 000PY10BAHHUS.

3amura ot BUOpanuu obecrneurnBaeTcs:

e 0aNaHCHPOBKOM BpallarONIMXcs YacTeit 000pyI0BaHUS U MEXaHU3MOB;

® YCTPONCTBOM BUOpOracsmux onop u GpyHaaMeHTOB.

K merogam m cpenctBam koiuiekTHBHOM 3amuThl cornacHo 'OCT 12.1.029
[12] moryT OBITHh NHpPUMEHEHBl B JAHHOM CIIy4ae 3BYKOM3OJHUPYIOLUIHE KOXKYXH,
KaOMHBI, BBITOPOJKH, a TaKXKE€ pAlMOHAJIbHOE pa3MelleHHe pabouux OpraHoB U
pabounx MecT.

6.3.7 IlpousBoacTBeHHbIe (AKTOPHI CBA3AHHBbIE C JJIEKTPUYECKHM TOKOM

VIcTOYHMKOM MOpaXeHUsl NEKTPUUECKUM TOKOM, IIPHU IMPOBEACHUM PabOT Ha
KyCTOBBIX IUIOIIAJIKaX, MOTYT SIBIATHCA IUIOXO HM30JIMPOBAHHBIE TOKOIPOBOISIINE
YacTH, METAJUIMYECKUE DIIEMEHTHI, CIIy4allHO OKAa3aBLIMECS 0] HAIPSKEHUEM.
N3BECTHO, YTO MOpPAKEHUE YEJIOBEKA JIEKTPUUYECKHM TOKOM BO3MOXHO JIMUIb MU
3aMBIKAaHUM JIEKTPUYECKOW IIEMU Yepe3 TEJIO 4YEJOBEKa, T.€. NPU NPUKOCHOBEHHUHU
4eJIOBEKa K CETH HE MEHee 4eM B JBYX Todkax. OmacHoe BO3JEHCTBUE Ha JIFOJAEH
AIEKTPUYECKOr0 TOKA MPOSBISETCA B BUJE DJIEKTPOTPaBM (0XKOT'M, METaUIM3aLUs
KOXM, MEXaHUYECKHE MOBPEKACHHUA), JEKTPHUUECKOTO yaapa U npodeccuoHalIbHbIX
3a0oneBanuii. Bce mpumeHnsieMoe 35IeKTpOOOOpYyIOBaHME U 3JIEKTPOMHCTPYMEHTHI
JOJKHBI UMETh 3a3€MIICHHE W MOJJIEXaTh 3aHYJEHHUIO OTAEIBHOM KMol Kalemns c

CCUCHHECM XKHJIBI HC MCHCC CCUCHUSA pa60q1/1x JKUIJI. 3aIHI/ITHOC 3a3€MJICHUC OOJIXKHO
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YAOBJIETBOPATH psany TpeboBanuid, uznoxkeHHbix B ['OCT 12.1.030-81 «3amurtHoe
3a3eMJICHHE. 3aHYJICHUE.

JUist 3auThl MepcoHaNa OT MOPAKEHHUS SJIEKTPUUYECKUM TOKOM Mpu mpobdoe
M30JSIUU  DJIEKTPUDUIIMPOBAHHBIX MEXaHHU3MOB M JJIEKTPOUHCTPYMEHTA OHU
JIOJKHBI OBITH 000PY/I0BaHbl yCTpOMCTBaMU 3amUTHOTO OoTKItoueHus (Y30). OxHoit
U3 3alIUTHBIX MEp SBIETCS TaK)K€ OTpaHMYCHHME HamnpspkeHus 1o 12- 36 B s
NEPEHOCHOTO AIEKTPOOOOPYIOBAHUS, MECTHOT'O MM PEMOHTHOT'O OCBEIICHHMS.

JIns nmpenoTBpalleHusT HETATMBHOIO BO3JEMCTBUS JJIEKTPUYECKOIO TOKAa Ha
pabouyux UCIHOJIb3YIOTCS CpPEJCTBAa KOJJIEKTUBHOW M WHIWBUIYAJIbHOW 3alIUTHI
(TOCT P 12.1.019-2009).

KosnnexkTuBHbIE CpeACTBA ANEKTPO3ALIUTHI: U30JIALUS TOKOITPOBOASIINX YaCTEN
(MpoBO/IOB) U €€ HENPEPHIBHBIA KOHTPOJIb, YCTAHOBKA OTrPaIUTEIBHBIX YCTPOMCTB,
npenynpenuTesabHas CUTHAMM3alMs U OJIOKUPOBKA, MCIOJIB30BAHME 3HAKOB
0e30MacHOCTH U MPEAYNPEKAAINX IaKaTOB, TPUMEHEHHE MaJblX HANps>KEHUMH,
3aIUTHOE 3a3€MJICHUE, 3aHYJIEHUE, 3allIUTHOE OTKIIOUCHHE.

NunuBuayanbHble  CpelcTBa  3aIUTHI:  JTUPJIEKTPUYECKUE  TEpYaTKH,
UHCTPYMEHTBl C  HW30JMPOBAHHBIMH  PYKOSTKAMHU, JUAJIEKTpUUYECKHE  OOTHI,
U30JIUPYIOLIUE MTOACTaBKHU.

JIns npenoTBpalleHusT HETaTUBHOIO BO3JEMCTBUS JJIEKTPUYECKOTO TOKAa Ha
pabouyux UCIOJIB3YIOTCS CpPEJCTBA KOJUIEKTUBHOM W WMHIUBHIYATbHOM 3aIlUTHI
(TOCT P 12.1.019-2009).

CpencTsa 3a1uThl OT HOPAKEHUS IEKTPUUYECKUM TOKOM:

1. M3onupyrouue nepyaTky. 3allUTHBIC IEPYATKU AOKHBI ObITh IIUPOKUMHU U
He MeHee 35 c¢M B JUIMHY, YTOOBI UX ObUIO YZOOHO HaJeBaTh MOBEPX LIEPCTAHBIX
[IEpPYaTOK, & CAMU OHH MOKPHIBAIU KUCTh U YacTh PYKH.

2. N3onupyromas o0yBb. ['aomu u OOTMHKHM MpeIHAa3HAYAIOTCS IS 3aIIUTHI
OT 3€MHOI'0 M IIarOBOTI0 HANPSKEHUH.

3. lmdnekTpuueckue M30IUpYIOIMe MOACTaBKU. [loAcTaBku nenaroT u3
cTekna, (apdopa wiaM MeTamsia, METaUl HENb3s MCIOJIb30BaTh JJIsi COEIMHEHMS,

MHUHUMAJIBHBIN pazmep — 0,75%0,75 M.
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4. Ykazarenu HanpsokeHui. {7 mpoBepKU TEXHUKH ¢ pabouruM HanpsHKEHHEM
menee 500 B.

5. lllutel. IIuThl AJI1 BpPEMEHHBIX OrpPaXIACHUU AIIEKTPUUYECKHX YCTaHOBOK
JeNaroT U3 IPOMACIEHHOTO JIEpeBa UIN TEKCTOIUTA.

MeponpusTus N0 OPEeAYNPEKICHUIO MOPAXKECHUN AIEKTPUUYECKUM TOKOM Ha
00BbEKTaX BKIIOYAOT B ceOs[13]:

— MPOEKTUPOBAHHUE, MOHTQX, HaJaJKa, WCTIBITAaHUE u

AKCIUTyaTalusl JIEKTPOOOOPYI0BAHUS YCTAHOBOK COTJIACHO TpeboBanusam 1Y I;

— ofecrnieueHre HEAOCTYMHOCTH K TOKOBEAYIIUM YacCTSAM, HAXOISIIUMCS IO
HaIpsSKCHUEM;

— TpUMEHEHHE OJIOKUPOBOYHBIX YCTPOMCTB, 3alllUTHOTO 3a3eMJICHUS U
3aHyJIeHHs] OypOBOH yCTaHOBKH;

— TPUMEHCHHE H3OJIMPYIONIINX, 3alIUTHBIX CPEJACTB (PE3UHOBBIC IEPUYATKH,
OOTHUHKH, UHCTPYMEHT) MPHU 00CTY>KUBAHUH DJIEKTPOYCTAHOBOK;

JOMyCK K paboTe CHeuuasbHO OOYYEHHBIX JIMI, HUMEIOUIUX TPYIIY [0
21eKTp0oOE30MacHOCTU HE HIke [V.

6.4 AHanu3 BBISIBJEHHBIX ONACHBIX (PAKTOPOB TMPH TMPOBEAEHUHU
THAPABJIHYECKOr0 pa3pbiBa IJIacTa

Xumuueckue peazenmol

[Ipy mpoBeneHUM Pa3IMYHBIX TEXHOJOTMYECKHX OIECpalMid CO CKBaXUHOU
MOTYT NMPUMEHATHCS XUMUUYECKHUE arpeCCHUBHBIE BEIIECTBA, KOTOPbIE MOT'YT HAHECTHU
BpEeJI 37I0pPOBBIO0 paboUero nepcoHaa.

B takux ciyyasx paOOTHUK mepel MPOBEICHHUEM OIEpallH JOJKEH MPOUTH
CHEIUANBbHBIA MHCTPYKTAX IO MepaM O€30MacHOCTH MpU paboTe C SIOBUTBIMH U
JIETKOBOCILJIAMEHSIOIIUMUCS BellecTBaMu. [Ipu pabote ¢ XUMHUECKMMU peareHTamu
HEOOXO0UMO COOJIFOIaTh MEPhI MOKAPHON 0€30MacHOCTH, TEXHUKH O€30IaCHOCTH, a
Takke obOs3arenbHO wmcnoib3oBath CU3. Chemomexkna T0KHA IHPOTHBOCTOSITH
XUMpEarcHTaM.

Mexanuueckue onacnocmu

DTO camblii pacnpOCTpaHEHHBIM BHJ OMACHOCTH. BO3MOXXHBI KaK OOBIYHBIC
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yIIMOBI, TaK U JIeTalbHBIA HcxoA. OmnepaTopbl HA KYCTOBOHM IUJIOMIAJIKE MOCTOSIHHO
paboTaroT C TpyOONpOBOJaMH M CKBAXKMHAMH, HAXOJAIIUMHUCS TOJ BBICOKUM
JABJICHUEM, PA3IMYHBIMU MAalllMHAMU U arperataMu. Bce 3TH acneKkThl yBEJIUYUBAIOT
BEPOSITHOCTh TMOJYYEHHsS TpaBMbI. 3a4acTyl0 MNPUYMHOW TpaBMaTU3Ma SIBISCTCS
HEeCOOJII0/IeHre MPaBMI 0€30MaCHOCTH.

YroOsl oOe3omnacuth pabdoTy 4YelnoBeKa NPUMEHSIOT: MpeAyNpeAUTebHbIE
3HaKU, TPEJOXPAHUTEIIbHBIC YCTPOMCTBA, CUTHAJIU3AIMIO, 3AIUTHBIE KOXYXU U
Oapbepbl. Taxke 0053aTEIPHO TPUMEHEHHE CPEJCTB WHAWBUIYATbHON 3alllUThI:
crienoexaa, O0yBb ¢ METANTMYECKUM HAKOHEUHUKOM, KacKa, MepYaTKu, OUKH.

Lloorcapos3pvisoonacuocms

B cBsi3u ¢ TeM, 4TO TIpU JIMKBUJIAIIMKM BO3HUKIIHMX OCJIOXHEHUM MPU JOOBIYE U
nepekauke HePTH, MOTYT BBIICIATHCS B3PHIBOOMACHBIC, IM0XKAPOOIACHBIC |
TOKCUYHBIE BellecTBa, (HePTh, CEpPOBOAOPOA, NPHUPOIHBIN Ta3, MeEpKaITaHBbI,
IUAMYIIBIaTOPhl, pa3JIMYHbIE pEareéHTbl M TOpHYE-CMAa304YHbIE BEIIECTBA) B
cootBetcTBUM co CHulI 2.09.04.87 naHHO€ NPOU3BOACTBO OTHECEHO K Kiaccy B- 1T
u B-1.

KycToBbie 1uiomaaku CrpoeKTUPOBAHBI C COOMIOACHUEM JEHCTBYIOIIMX HOPM
u npaswi. [loxkapo6e30macHOCTh KYCTOBBIX IUIOMIAJOK OOECNEeYMBACTCS PSAIOM
MPOTUBOIOXKAPHBIX MEpONpUsATUii [3]:

COOPY’KEHUsI pa3MEIeHbl Ha IUIOIAIKEe C COOII0IEHUEM TPOTUBOIIOKAPHBIX
PaCCTOSIHUNA MEXYy HUMU;

BBITIOJTHEHA MOJIHUE3AINUTa, 3aluTa 00OpYIOBaHUS U TPYOOIPOBOJOB OT
BJIEKTPUYECKOMN U JIEKTPOMArHUTHOW UHYKIIHH;

‘KyCTOBBIC  IUJIOIIAKA OOECIEYECHBl OCBETHUTENBHOW  ammapaTypoil  BO
B3PBIBO3ALIUIIIEHHOM UCIIOJIHEHUH;

- HCTIONB3YEMOE  TEXHOJOTHYECKOE DJIEKTPOOOOPYAOBAHWE TMPHUHATO  BO
B3PBIBO3ALIMIIIEHHOM  HCIOJHEHHH,  COOTBETCTBYET  KaTEropum M 30HE
B3PBIBOOIMACHOCTH MIOMIAOK;

o0bem KUIIMA mno3Bonsier aepkaTh MOJ KOHTPOJIEM TEXHOJIOTHYECKUI

npoiecc J00bIYM HE(PTH U 3aKAYKH BOBI B IJIACT, TOOBIYM CEHOMAHCKOMN BOJIbI;
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MpeAyCMOTpPEHA MpeJaBapuiiHas 3BYKOBasi W CBETOBAas CUTHAIU3ALMS MpPU
OTKJIOHEHUHU TEXHOJIOTHYECKUX MapaMETPOB OT HOPMBI;

BEJIETCS KOHTPOJIb BO3IYIITHOM Cpe/ibl B TOMEIIEHUU 3aMEPHON YCTAHOBKH C
CUTHAJIM3alMel 3ara30BaHHOCTH M BKJIIOYEHUEM aBapUUHOW BEHTWISLMHU TIPU
HEOOXOIMMOCTH;

Ha KYCTOBBIX IUIONIAJKAaX MPEAYCMOTPEH KOHTPOJIb BO3IYIIHON Cpelbl
razoaHajii3aTopaMu;

JIbIXaTeNbHbIE KJIaMaHbl TMOJ3EMHBIX €MKOCTEW OCHAIlEHbl BCTPOCHHBIMU
OTHETIPETpaauTeIsIMU;

KOHCTPYKIIMSI HACOCHBIX arperaToB MOJ3E€MHBIX €MKOCTEH M O00BbeM 3aluT
obecrieurBaeT HOPMaIbHYIO €ro padoTy W aBTOMATHYECKHM OCTAaHOB arperara npu
BO3HMKHOBEHUH yCJIOBHH, HAPYIIAOIINX 0€30MaCHOCTh;

cornacHo PJ] 39-22-113-78 «BpemeHHbIe paBujia 3aUThl OT CTATUYECKOTO
AJIIEKTPUYECTBA Ha MPOU3BOJCTBEHHBIX YCTAHOBKAX U COOPYKEHHUSX HE(DTSIHON U
ra3oBOM MPOMBIIUIEHHOCTH» OMACHOCTh JIEUCTBUS CTAaTUYECKOTO DJIEKTPUYECTBA
yCTpaHSAETCAd TEM, YTO CHEIUATbHBIMU MEpPaMU CO3JAETCSl yTeUKa AIIEKTPUUYECKHUX
3apsI0B, MPEOTBpalas HAaKOIJICHUE SHEPTUH 3apsiaa Beiiie ypoBHs 0,4A - MuH;

BCE METAJUIMUYECKUE U DJIEKTPONPOBOJHBIE HEMETAIMYECKUE YacCTU
TEXHOJOTUYECKOTO O0OpYAOBaHUS 3a3€MIISIOTCSA. 3a3eMIISIONIee yCTPOMCTBO s
3alATBl  OT CTaTMYECKOTO DJIEKTPUYECTBA OOBEAMHEHBI C  3a3eMIISIOIIMMHU
YCTPONCTBAMHU 3JIEKTPOOOOPYI0BaAHHUS,

OCHOBHBIE  TOTPEOUTENN  DIIEKTPOIHEPTUU  —  DBJICKTPOJBUTATEIH
TEXHOJOTUYECKOTO O0OpYAOBaHUS, SJICKTPONPUEMHUKUOIOK-00KCOB M OCBEIICHHE
TEPPUTOPUH KYCTOBBIX ILIOIIAIOK OTHOCSTCS IO HAICKHOCTH AJIEKTPOCHAOKEHUS KO
Il xareropuu.

JInsg  B3pBIBOOMACHBIX TOMEUIEHHWM, IUIOMAJ0K HAPYXKHBIX I[OMEIICHUI
MpoBeleHa KiacCUpUKAMS 10 KaTeropusM  B3PHIBOTIOKAPHOW  OIMACHOCTH,
OIpe/IeTICHBI TPAHUIIBI B3PBIBOONIACHBIX 30H (Tabmuia 6.4).

Knaccudukanusa TexHosorunueckux 0J0KOB MO B3PHIBOONACHOCTH MPUBEJCHA B
Tabnwue 6.5.
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[InanupoBka IUIOMIAIOK KYCTOB CKBaXKMH, MNPU BO3HUKHOBEHUM aBapuH,
3aXBaThIBAIOIIEH OOJIBIIYIO TUIONIA]b, TO3BOJSET MEPEMEIIAThCsl MO TEPPUTOPUU
JIONSIM U TOXKAPHOM TEXHHUKE;, HMMEET IUIOIMIAJKy [Jisi pa3MElIeHUs TOoKapHOU
TEXHHUKH, JIBa BhE3/a.

OcCHOBHbIE TPUYUHBI IOKAPOB HA MPOU3BOJICTBE:

He cobmroneHne TeXHUKH 0€30I1aCHOCTH;

HeocrtopoxHoe oOpatiieHue ¢ orHeMm;

HeynoBieTBopuTebHOE COCTOSTHUE AJIEKTPOTEXHUYECKUX YCTPOUCTB U
HapyIIEHHE MPABUJI X MOHTAXKA U DKCILTyaTalluu;

HapymieHust pe:xxuMoB T€XHOJOTUUECKUX TTPOIIECCOB;

HeucnpaBHOCT, OTONHTENBHBIX TPUOOPOB W HAPYIICHUE TPABUI HX
IKCIUTYaTalluH.

Jlns ycTpaHEHHsS 04aroB BO3TOpaHUs TEPPUTOPUS TNI€ MPOBOASTCS PabOThI,
JOJDKHBI OBITh OCHAIEHBI MEPBUYHBIMU CPEJICTBAMHU TIOKAPOTYIICHHS, HAIPUMED,
MOKAPHBIN ITUT B COCTaB KOTOPOT'O BXOJIAT CJICAYIOIINE KOMITOHEHTHI:

1. JlomsI (7151 BCKPBITHSI IBEPEH, OKOH M APYTUX KOHCTPYKITHS)

2. barpeinoxapHbie, KPIOKA C JEPEBSHHOW PYKOATKON (st pa30opKku
pacTacKUBaHMS TOPSIINX KOHCTPYKIIHA )

3. Buuibl, monaThl (IITHIKOBBIC U COBKOBHIE)

4. EMKOCTH JiJ1s1 BOJIbI U SINUKH U1 TIecKa ([ XpaHEeHUS! CPEJICTB TYIIICHUS)

5. Beapa u pyunblie HacoCh (17151 TPAHCIIOPTUPOBKHU BO/IbI)

6. Komma, acbecToBoe MOTOTHO (/1711 HAKPHITUS 0Yara BO3ropaHusi)
CBoeBpeMEeHHO OOHApPY)KEHHBI OYar BO3TOpPaHUs TO3BOJISET M30€KATh
OOJIPIIIMX TMOTEPh MMYIIECTBA, a MHOT/IA W JKU3HU JIIOJICH, MpUIuHsAEeMbIX orHemM.Ho
HE MEHEE Ba)KHOU SIBJISETCS BO3MOXKHOCTh MTOJa4l CUTHAJIa TPEBOTH, IO KOTOPOMY
MIPOBOJIMTCS 3BaKyaldss padOUMX M CIYKaIUX C TEPPUTOPHUH, HAKOTOPOH BO3HHUK

moxap.

Jns 2TOro B KaXJ0M 3JaHUM YCTAHABJIMBACTCS OMOBEIIATENIh IOYKAPHBIM
paboTarIuii B KOMIJIEKCE ¢ CUCTEMOW CHUTHAIMU3AlMH. JTO OJHO M3 TEXHUUYECKHUX

CpCACTB HO)K&pHOﬁ CHUTHAaJIM3al . Ono npcaHasHa4acTCa i1 OIIOBCIICHMA
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JIOAC O BO3HUKHOBEHHHM oOdYara BO3rOpaHHs. B KkadecTBe CHTHama MOXKET
NPUMEHSTBhCS CBET, 3BYK, peuyeBoe cooOmieHne. lcrnonb3oBaHue OMOBEIIaTeNs
MOKapHOTO TO3BOJISIET OPTaHMW30BAaHHO IIPOBECTH MEPOINPHUATHS MO IBaKyalllH
mrofei. B 3aBHCHMOCTH OT KOHCTPYKTHBHOTO HCIIOJIHEHHUS Pa3iNyaloT MPUOOPHI
MPUTOTHBIE K YCTAHOBKE B TIOMEIICHUH WIIH Ha yITHIIE.

Tabnuua 6.3 — B3pbiBomokapHas W TOKapHash OMACHOCTh MPOM3BOACTBEHHBIX

31aHUH, IIOMELIEHUN U HApY)KHBIX COOPYKECHUIN

g 3 Knaccupuxkauust
Z B B3PbIBOONACHBIX 30H
HaumenoBanu e § % no I1Y9
TOMETICHHH, = 8, Katerop 83| I'paHuubI B3pLIBOONACHOM 30HbI
HAPYKHBIX - = 9 ust u E&
YCTAHOBOK M = °5 E <|Kuacc|rpynna  [g &
oGopyoBaHus ? z § E 30HBI |B3PbIBO- |= cb
Lg3E onacubix |
S 58 cMmeceii
3ova B-Ir — mo 0,5 M (ITYD) mno
TOPU30HTAIN W BEPTHKAIN OT TPOEMOB]
3a HapyXHBIMY|
TeXIjOHOFqu- A-T1 OTpPaXKJAOIIN
CKHUH 010K, A B-l1a |1TIA-T3 { [MMKOHCTPYKUHMSIMH MOMENICHUS
3amMepHast 3ona 1 (I1b) 3akpeiToe MOMeEIIEHUE B
yCTaHOBKa KOTOPOM YCTaHOBJICHO 3aKpBITOE
TEXHOJIO- THYeCKoe  00opyIoBaHME,
1 coaepxariee HedTh
Bona 1 (IIb) 3M 1o ropu3oHTAIH H
BEPTUKAJIM BOKPYT OTBEPCTHIA OJIOKA
biok aBToma-
TUKH 3aMEpPHOM | - - - F
YCTaHOBKH
bnok nanopnoit -
rpeOeHKI A i ) )
3ona B-1r (ITYD) g0 5 M no
TOPU30HTAIMU BEPTUKAIH OT
Emkocth 1 [ABIXaTENBHOTO Kianana 3oHa
MO3eMHast AH B-1r [IIA-T3 3ona 2 (IIb) 2M mo ropu3OHTANIH
JpeHa)xHast
2
Ycree HedTe- AH B-Ir |IIA-T1 3oHa B-1r 10 3 M (ITYD) no
COPU30HTAIN
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J00BIBatOIeH ITA-T3 Y BEPTUKAIIA OT CKBAYKUHBI

CKBA)KHMHBI 0 |[3oma 0 (IIB) 1,5 paguycom
BOKPYT'CKBa)KHHBI

1 |3onal (I1b) 1,5M paguycom ot 30HbI 0

VYcThe Haruera-

. IIpu «otpaboTke» Ha HEPTH - cM. 1II. 4
TEJIBHOU Jil| - - - P P ¢

TaOJIHIIBI
CKBa)KHMHBI

3ona B-1r 1o 3 m (ITYD) no
Ycerbe TOPU30HTAIMU BEPTHKAIH OT
BOZ03a00PHBIX | AH B-1r |[A-T1 0 |CcKBaXXUHBI
CKBAYKUH 3oma 0 (IIb) 1,5M pamgmycom

1 BOKPYT'CKBaKHUHbI
3ona 1 (I16) 1,5M pagmycom ot 30HEI O

Tabnuua 6.4 — Kinaccudukanus TeXHOIOTHYECKUX OJIOKOB MO B3PHIBOONACHOCTH

Homepa mno3unuii . Knaccent 30H 1O
OTHOCHTEILHBIH
annaparypbl, YPOBHIO  ONACHOCTH

JHepPreTuYecKuit
Nms o0opynoBaHusi, e — Karteropus BO3MOKHBIX
0/10Kka COCTaBJISIIOIME B3PbIBOOINACHO pa3pyuieHui,
TeXHOJIOTHYecKOro
TeXHOJIOTH4eCKOro CTH TPaBMHPOBaAHMS
0J10Ka .
0/10Kka nepcoHajna

3oal R=3,23
3oua 2 R=4,76
3V 9,977 i 3ona 3 R=8,15
3ona 4 R=23,78
3ona 5 R=47,56

biox
3y

3omal R=1,41
3oua 2 R=2,07
E 6,588 i 3ona 3 R=3,56
3oua 4 R=10,37
3oua 5 R=20,74

binok E

3omal R=2,82
3ona 2 R=4,15
9,325 Il 3ona 3 R=7,12
3ona 4 R=20,77
3oma 5 R=41,54

Brok H19
H-1T

3onal R=2,18
3ona 2 R=3,21
BB4 8,197 1l 3ona 3 R=5,50
3ona 4 R=16,06
3ona 5 R=32,10

bnok
IB-IT

*[pumeuanue:

3oma |1 — cuIbHOE pa3pylIeHHE BCEX COOpYXKeHWi; 30Ha 2 — cpemHee
pa3pylieHre BCEX COOPYKEHU;
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3oHa 3 — cpenHee MOBPEXKICHHE BCEX COOpPYKeHUW; 30Ha 4 — JErKoe
MOBPEKIEHUE BCEX COOPYKEHUI; 30Ha O — YaCTUYHOE Pa3pyIICHUE OCTEKICHUS.

Obwue mpebosanus nodcapuou 6ezonachocmu Ha obvekmax OAO
«Tomcknegpmoy BHK

1. PabGoTHuKku AomyckaroTcs K paboTe Ha 00bEKTE TOJIHKO MOCIIE MPOXO0XKICHUS
oOydeHust MepaM noxapHoi 0e3onacHocTH. OOyueHrne pabOTHUKOB MEepaMII0KapHOM
0e30MacHOCTH  OCYIIECTBIISIETCS ~ MYTEM  NPOBEJIEHUA  MPOTHUBOIMOKAPHOTO
WHCTPYKTaXKa U MPOXOXKICHUSI TTOKAPHO — TEXHUYECKOTO MUHUMYMA,

2. Bcs  Tepputopusi TpPOU3BOJCTBEHHBIX OOBEKTOB JIOJKHA TOCTOSIHHO
coJlepKaThCsl B YUCTOTE M Mopsiake. Mycop U Apyrue OTXOJbl JOJIKHBI yOUpaThCs,
MeCTa pa3irBa rOPIOYMX KUAKOCTEH TOIKHBI 3aCHITIATHCS CYXUM MECKOM;

3. 3anpemaercs KypeHUe Ha TEPPUTOPUU BaXTOBOTO MOCENKA, B OOLIEHKUTHSIX,
CTOJIOBOM, OaHe, HA TEPPUTOPHUH U B TOMEIICHHIX B3PHIBOMOKAPOONACHBIX OOBEKTOB
000 «Ctumyn — T». KypuTb TOJIBKO B OTBEJICHHBIX MECTaX JJIsl KypEeHUS;

4. Bpe3ng Ha TeppUTOPHUIO OOBEKTOB HE(DTENOOBIYM TEXHHUKH JOIMYCKAeTCs
TOJIKO M0 Pa3pelIeHUuI0 WHXKEHEPHO-TEXHUYECKOTO pabOTHUKA, OTBETCTBEHHOTO 3a
3TOT 00BEKT. [Ipyu 3TOM aBTOTPAaHCIIOPT, TPAKTOPHI U IPYTUE arperarbl JTOJKHBI ObITh
000pyAOBaHbI TIIYIIUTEISIMHA C UCKPOTaCUTEIISIMH;

5. 3ampemaercss MPUMEHSTH JJIA OCBEUIEHUs (pakenbl, CBEYH, KEPOCHHOBBIC
dboHapy U Apyrue UCTOYHUKU OTKPBHITOTO OTHS,

6. OtorpeB 3amepsiiell ammaparypsl, apMmaryp, TPyOONpPOBOJOB,3aqBUKEK
paspemaercs rops4ei BOJOM UIU MapoM;

7. HarpeBartenbHble MPUOOPHI, HE OCHAIICHHBIC aBTOMATHKOM, OCTABIATH O€3
IIPUCMOTpA 3aIpELICHO;

8. ABTOIMCTEpHBI, HAXOASMIMECS TOJ HAIUBOM U CIMBOM TOPIOYUX
KUJKOCTEHU, JIOJDKHBI OBITh TMPUCOEAUMHEHBI K 3a3€MJISIOIIEMY  YCTPOMCTBY.
[IpoBoAHMK HEOOXOAUMO MPUCOEAUHATH K KOPIYCY ABTOLUMUCTEPHBI MPU MOMOIIU
00JITOB JJ1s1 0OecTeueHHs] HaJeKHOTO KOHTAKTA;

O.Ilo oxonH4yanuu pabOThI OTBETCTBEHHBIC 3a IOKAPHYIO O€30IaCHOCTH

95



OCMATPUBAIOT TMOMEIICHUS, TEPPUTOPHUIO. 3aKPHIBAIOT HA 3aMOK IOMEICHHUS,
KOTOpPBbIE€ pa0OTAIOT HE B KPYTJIOCYTOUYHOM PEXKUME.

3a Hapyuenue TpeOoBaHUU HacTosAled MHCTpyKuuu padouue u UTP wHecyt
OTBETCTBEHHOCTh B IMUHUCTPATUBHOM, TUCIUIUIMHAPHOM WIH CyJIeOHOM MOPSIKE.

Jleusicynqueca mawiunbl U MEXAHUZMbL HPOU3BOOCHBEHHO20 000PYO08AHUS

I[Ipu npoBeaeHun pabOT MCIHONB3YIOTCS  IKCKaBaTOPhl, TpakTopa U
ABTOMOOWJIBHBIM TPAHCIOPT Pa3IMYHOIO HA3HAYECHHS, B CBSI3U C YEM HEOOXOJIMMO
MPOBOJIUTh MEPOIPHUATHS TIO YCTPAHEHHIO BO3MOXKHBIX MEXaHW4YeCKuX TpaBm. K
YUCITYy KOTOPBIX OTHOCSITCS: MMPOBEPKA HAJTWYUS 3alUTHBIX KOKYXOB Ha JABUKYIIUXCS
U BPAIAIOIIUXCS YaCcTsIX MAIIMH U MEXaHW3MOB; TJIaHOBAs M BHEIJIAHOBAs MPOBEpKa
MYCKOBBIX W TOPMO3HBIX YCTPOMCTB; TIPOBEPKAa COCTOSHHUS OOOpYJOBaHUS W
CBOEBPEMEHHOE YCTpaHECHHE 1E(PEKTOB.

JInst 3amuThl OT JAaHHBIX OMACHBIX (DAKTOPOB HMCIOJIB3YIOTCS KOJUICKTUBHBIC
CpellCTBa 3alIUTHI, — YCTPONUCTBA, MPEMATCTBYIOIINE MOSBICHUIO YeJIOBEKA B OMACHOM
3oHe. Cormacho I'OCT 12.2.062-81 [14] orpakaeHHs BBIIOIHSIIOTCS B BHJE
Pa3TUYHBIX CETOK, PEIIETOK, IKPaHOB M KOXKyXoB. OHU JOJKHBI HMETh TaKHe
pa3Mephl U OBITh YCTAHOBJIEHBI TAKUM 00pa3oM, YTOOBI B JTIOOOM Cllyyae HUCKIIIOUHTH
JNOCTYIl YEJIOBEKa B OINACHYK 30HY. lIpM yCTpOWCTBE OrpakACHUN JOJKHBI
cOOIOIaThCSl  OTpeJIeNICHHbIE TpeOoBaHuUs. 3ampemiaeTcss padoTa CO CHITHIM WIH
HEUCIIPABHBIM OTPAXKICHUEM.

B kadectBe mMpOPWIAKTHYECKUX MEp IUIAHHPYETCS  CUCTEMAaTHYECKU
MPOU3BOJUTh MPOBEPKY HAIWYWA 3alIUTHBIX 3arpaXJCHUN Ha JBHXKYLIUXCA U
BpALAIOIINXCS YacTAX MAIIMH U MEXAaHU3MOB; IUIAHOBYIO M HEIJIAHOBYIO IPOBEPKY
IIyCKOBBIX W TOPMO3HBIX YCTPOMCTB; MPOBEPKY COCTOSIHUS OOOpYIOBaHUS U
cBoeBpeMeHHoe ycTpaneHue nedexros 'OCT 12.2.003-91 [8].

[Tpu mpoBenenuu paboT Mo OomMpoOOBAHUIO HEOOXOIUMO COOJIOAATH TEXHUKY
O0e3omacHOCTH, Tak Kak oOTOOp mpoO OydeT OCYHIECTBISITBCS C  TOMOIIBIO
CIEUANIBHBIX UHCTPYMEHTOB (MOJIOTOK, Kaiao). OCHOBHAs OMACHOCTh 3aKII0YACTCS

B TOM, 4YTO, 3alCMUBIIUCH TEJIOM WM OJCKIOW 3a OCTPYHO KPOMKY WJIA 3ayCEHEIl
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WHCTPYMEHTa MOXHO TMOJYyYUTh TPaBMy BIUIOTb JO CMEpPTEIbHOI0 MCXO/Ja.
OCHOBHBIMH MEpaMU MPEIOCTOPOKHOCTHU SIBISIOTCS: COONIIOJIEHNE BCEX TpeOOBaHUM
MpaBUJl TEXHUKHU 0€30MacHOCTU MpH paboTe ¢ MHCTPYMEHTaMu; coOmoaeHue GopMbl
OJICK]IbI (BCE MYTOBHUIIBI HA OJEXKIE JTOJDKHBI OBITh 3aCTETHYTHI, MOJIBI OJCHKIbl HE
JOJDKHBI  OOJITaThCsl);  TEPUOAMYECKAss IPOBEPKA  TEXHUUYECKOTO  COCTOSIHHS
UCIIOJIB3YEMbIX TIPU OTOOpe MpPOO HMHCTPYMEHTOB, IIOBBIIIICHHOE BHHUMAaHHUE Ha
pabouem mecre.

Cocyoul u annapamowt, padbomarouiue noo 0asieHuem

K obcnmyxuBanuio cocyaoB, paboTaloOUIMX MO JaBJICHUEM, TIONMYCKAIOTCS JTUIA
nocturmue 18 ner, 00yueHHbIe B yYeOHBIX 3aBEICHUSAX, ATTECTOBAHHBIE KOMUCCUEH C
ydacTHeM WHCIekTopa PocTrexHam3opa W HMMEIONMIME YAOCTOBEPCHHS Ha IIPaBO
00CITy>)KMBaHMsI COCYJIOB C YKa3aHWEM HaWMMEHOBAHMUS, pad04MX MmapamMeTpoB paboueii
Cpebl COCY/I0B, K 00CITYKUBAHUIO KOTOPBIX OHH JIOMYIICHBI.

[lepconan, o6cmyXKUBaOIIUNA COCYABI, TOJKEH ObITh 03HAKOMIIEH TOJT POCITUCH
C PYKOBOJICTBOM MO 3KCIUIyaTallUM COCYAOB IMPEANPUITHUI U3TOTOBUTEIEH, TAK KE CO
CXeMaMH BKIJIIOYEHHUS COCYIOB C YKa3aHUEM HMCTOYHHMKA [1aBJICHHS, MapaMeTpPOB,
paboueit cpeabl apMarypbl, KOHTPOJBHO - H3MEPHUTENBHBIX MPUOOPOB, CPEICTB
ABTOMATHUYECKOTO YIPABIEHUS, TPEIOXPAHUTEIBHBIX U OJOKUPYIOUIUX YCTPOUCTB.

[lepconan 00si3aH MEpUOAMYECKH B TEUYEHHE CMEHBI: OCMAaTPHUBATh
3aKpeIJIEHHbIE 3a HUMH COCYJbI, OOpaliarh BHHMaHHE Ha COCTOSIHUE CBAapHBIX
3aKJICTIOYHBIX COCIMHEHUM, 3aII0PHOM U 3aII0PHO — PETYJIUPYEMOM apMaTypbl, KPaHOB
CJIMBa KOHJICHCATA;

-0CMaTpUBaTh KOHTPOJIHHO-U3MEPUTENbHBIC MTPUOOPHI, MPEIOXPAHUTEIHHBIC
YCTPONCTBA M yKa3aHUs YPOBHS KUIKOCTH, YOSIUTCSA B MX UCIIPABHOCTH

-y0exaaTbCs B OTCYTCTBUU TPOMYCKA BO3AyXa B COCJUHEHUSX DIIEMECHTOB
cocyJia ¥ TpyOOIIPOBOIOB;

-CJIeAUTh 3a JAaBJICHHEM B COCYJE, 3aMETUB OMNACHOCTb, YIPOXKAIOIIYIO
paboTHUKaM, HEOOXOAMMO MPUHSATH MEPHI 10 €€ HE3aMEIJTUTEILHOMY YCTPAHEHUIO.

[Topsiiok MPOBEPKU UCIIPABHOCTH OOCITYKMBAEMBIX COCY0OB M OTHOCSIIUXCS K

97



HUM 000pYJIOBaHUSM B pabOYeM COCTOSIHUM:

-omepatop 00s3aH TPOBOAWTH MPOBEPKY MPEIOXPAHUTEIBHBIX KJIAaHOB
MyTeM MPUHYAUTEIBHOTO OTKPBITHS,

-omepatop 00s13aH MPOBOAMUTH MPOBEPKY MAHOMETPOB IMOCAAKOW CTPETKH Ha
HYJIb C TIOMOIIBIO TPEXXOAO0BOTO KpaHa;

-oreparop 00s3aH TPOBOAUTH TMPOBEPKY B TEUCHHE CMEHBI HCIPABHOCTH
COCYJZIOB ITyTEM BHEITHETO OCMOTpPA, UCTIPABHOCTH 3aIlIOPHON apMaTyphl, MAHOMETPOB
U TIPEIOXPAaHUTEITBHBIX KJIAIIaHOB;

-000 BCEX JITHX OIEepalusaX anmnaparyuk JOJHKEH JeNaTh 3aluch B CMEHHOM
KypHaie.

[TpoBepky apMaTypbl, IPEIOXPAHUTEIBHBIX YCTPOUCTB, MPUOOPOB aBTOMATHKHU
3aIUATHI U CUTHAIM3AIIUU TTPOBOUTHLCS €KECMEHHO.

PeMOHT coOCyIOB ® WX DJJIEMEHTOB, HAXOAAIIUXCS IO JIaBJICHHEM,
3arnpeniaeTcs.

6.5 Jxonornueckasi 0€e30MaCHOCTH

OCHOBHBIMH TUITAMH aHTPOTIOTEHHBIX BO3/IEUCTBUI HA IPUPOAY, SBISIOTCS:

1. HedsiHoe 3arpsi3HeHUE OKpYXalollel cpellbl BCIEICTBUE HECOBEPIIECHCTBA
TEXHOJIOTUW, AaBApUUHBIX PA3TMBOB M  HECOOIIOJCHUE  MPHUPOIOOXPAHHBIX
TpeOOBaHUM;

2. 3arpsizHeHre atMocdepbl MpU CrOpaHUM Ta3a B (pakerax W MOTepU dYepes
HErepMETUYHOE 00OpYIOBaHKE B palOHE KOMIIPECCOPHOW CTAaHIIUU, MPU aBAPUSLX HA
ra3o- u He(hTerpoBOIaX;

3. 3arps3HEHUE IPUPOTHON CPEIbl TPOMBIIILICHHBIMU U OBITOBBIMHU OTXOJ/IAMH;

4. PazBuTHe OTPHUIATENBHBIX (DU3UKO-TEOJIOTMYECKUX TMPOIECCOB B 30HE
CTPOUTENBCTBA M OKCIUTyaTallid OOBEKTOB (M3MEHEHHE TOBEPXHOCTHOTO CTOKA,
3a001aurMBanne, MOATOIUICHUE, PA3BUTHE OBPAroB, OIMOJ3HEH, IPO3UH, aKTHBU3AIIHS
KPHUOTEHHBIX MPOIIECCOB HAa y4acTKaX paclpOCTPAHEHUS MHOTOJIETHEMEP3JIBIX TTOPOI,
3aCOJICHUE BBIXOJIOM CEHOMAHCKHX BOJ).

U kak ciieACTBUE OT BBIIICOTMEYEHHBIX BO3JICCTBUN HA IPUPOTY:
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5. CokpallleHre MI0maael NacTOMI U COOTBETCTBEHHO, MOT'0JIOBbSI CKOTA;

6. CokpamieHue apeajioB pPEAKUX BHUIOB PACTCHHM, IUIOMIA/IeH, 3aHSATHIX
SATOJHUKAMHU, JEKAPCTBEHHBIMU PACTECHUSIMU U APYTUMU [IEHHBIMU BUAaMU (JIOPHI;

/. Hapymienue J€coB ¥  HEpallMOHAJIbHBIM  PacxojJi JAPEBECUHBI MpHU
00yCTpOMCTBE MePeIBUKHBIX MTOCEIKOB, BPEMEHHBIX JOPOT, TPOMILIONIAA0K U JIp.;

8. CokparieHrue pbIOHBIX 3aMacoB BCIEJICTBUE 3arpsi3HEHUS MOBEPXHOCTHBIX
BOJI, HAPYILIEHUS TUAPOJIOTMUECKOTO PEXHUMa MPU CTPOUTEIBCTBE W IKCIUTyaTalluu
MECTOPOKICHUM;

9. CokparieHre YUCIEHHOCTU BUJIOB IMKUX KUBOTHBIX M3-32 OPaKOHBEPCTBA U
nepepacnpeiesieHus MECT OOUTAaHHUS OCHOBHBIX BHUJOB HUT.]I.

B coorBeTrcTBMM ¢ JACHCTBYIOIIMMH 3aKOHAMH, IIOCTAHOBJICHUAMHU U
nosioxeHusmMu [lpaButenscTBa PO BO BceX MPOEKTHBIX JOKYMEHTax IO pa3paboTke
[IpnoGckoro MecTopoXKJaeHUsI JOJDKHBI OBITh MPETYCMOTPEHBI W peaju30BaHbl Ha
NPAaKTUKE  JKOJIOTMYECKHE  HCCIe[oOBaHMS  palloHa  pabOT W OCHOBHBIE
OpraHU3allMOHHO-TEXHUYECKUE MEPOIPHUATUS, OOecredynBaronue 0e30MacHOCTh
HACEJICHUs, OXpaHy HeIp, OKpYXawIleil cpeabl OT BO3MOXKHBIX BPEIHBIX
BO3JICHCTBUMN, CBI3aHHBIX C AKCIUTyaTallMen 3a1eXu HEPTH.

DKOJIOTUYECKHUE HCCIEOBaHUs palioHa paboOT BKIIOYAIOT B cels: aHalu3
«HACXOJHOTO COCTOSTHUSI» paiioHa; TMOAPOOHOE OIKMCAHUE COCTOSIHUS WMEIOIIUXCS
YPOBHEH 3arpsi3HEHUS; SKOJOTHYSCKUI MHBEHTaph paiioHa (00110T, 03ep, peK, JIeCoB,
TYHIIPBI, TOP(MSHUKOB); THIAPOOUONIOTHYECKHAE HCCICAOBAHUS PEK W BOJOEMOB;
COCTaBJICHUE TUAPOTEOJOrMYECKON KapThl M KapTbl PACTUTEIBHOCTH; MOATOTOBKA
KOMITJIEKTa JJOKYMEHTAIINH C OIEHKOH yIiepOa OKpy>KaroIieil cpebl.

O0mmMHE MepaMH MO OXpaHE OKpPYXKAIomeld Cpeabl SBISIOTCS: COKpaIleHUE
nmotepb HedTH W Ta3a; TOBBIIICEHHE TEPMETHYHOCTH W  HAJIEKHOCTH
He()TETIPOMBICTIOBOTO 00OPYAOBaHMS; BEICOKAS CTENIEHb YTUJIM3AIIUN HEPTIHOTO ra3a;
ONTUMHM3ALMS MPOLECCOB CHKUTaHWs TOIUIMBA IPU OJHOBPEMEHHOM CHIKECHUH
0o0pa3oBaHUsl TOKCHUYHBIX NPOJNYKTOB cropanus. Bce nunHum cbopa HedpTH U

MarucCTpaJbHbIC HG(I)TerOBOI[BI JOJIDKHBI BBIACPIKHWBATH I[e(l)OpMaI_[I/II/I IIOYBBI BO
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Bpemsi nepuona TasHus. llpenoTBpallieHre aBapUHBIX BBIOPOCOB HPOU3BOAMTCS
paHHUM OOHApy’>KEHHEM IPUTOKA IUIACTOBBIX (DIIIOMIOB B CKBAXHUHY, JIMKBHUAALMEH
MPOSBICHUM, KOHTPOJIEM 3a OYPOBBIM PaCTBOPOM, FT€PMETH3ALUENH YCThsl CKBAXKUHBI U
np. Jlro6oit ymiepd, HAHECEHHBIM OKpYXKAIOIIEH cpele 3a NpeaesiaMu ydacTKOB
pa3pabOTKH, TOJKEH ObITh TUKBUIUPOBAH.

6.6 Bo3geiictBue Ha atmocdepy

[Ipu noObluM HePTH OT KYCTOBBIX IUIOIMIANOK BhIIeNstorca YI'B, kotopeie
CKJIJBIBAIOTCS. U3 BHIOPOCOB Yepe3 HEIJIOTHOCTH (PJIaHLIEBBIX COCAMHEHMH, 3aOpHO-
PErYyIMPOBOYHON apMaTypbl CKBaXXHH U (3Y), a TaKKe CallbHUKOBBIXYTUIOTHEHUH.

Bri6pocel YI'B Ha texnuyeckoit mnomanke JJHC ckinagpiBatoTcst U3 BHIOPOCOB
OoT paboThl HEPTAHBIX M Ta30BBIX CEMAPAaTOPOB, HACOCOB M 3alOPHOW apMaTyphl.
3HauuTEeIbHbIE BBIOPOCH! TPOUCXOAAT HAa TUHEHHOM YacT He(TEenpOBOIOB.

OgHuM W3 OCHOBHBIX HWCTOYHUKOB BBIOPOCOB 3arpsi3HSAIONIMX BEIIECTB
ABJIAIOTCS (haKelIbHOE XO35HCTBO, MpeHA3HAYCHHOE ISl CO)KUTaHUs ra3a MpHu paboTe
o0opy10BaHMUS.

[Ipu OypeHun CKBaXMH PEKOMEHJIIYeTCS  HMCIOJb30BaTh  3aMKHYTYIO
repPMETUYHYIO CUCTEMY LUPKYJIALMHA OYpOBOTO pacTBOpa, MIPUMEHSITh TePMETUYHBIEC U
3aKpBIThIE €eMKOCTH Uit XpaHeHust Heptu 1 ['CM, HeliTpanu3oBaTh U 00€3BPEKUBATH
BbIxJionHbIe Ta3bl JIBC, yTHim3upoBaTh MOMYTHBIM HEPTAHON Ta3, MPEaynpekIaTh
ra3onposiBICHUs, TPEAYCMOTPETh aBTOMATUUECKOE OTKIIOYCHHE HEPTIHBIX CKBOKHUH
IIPY NPOPBIBE BBIKUAHOMN JTUHUH.

Bonpmmo#t ymepd mpupoaHbEIM KOMIUIEKCAM HAHOCHTCS B CiIydae aBapUHHBIX
CUTYyalUil.

OCHOBHBIMH MPUYNHAMU aBAPUH SBIISIIOTCS:

— HEKAa4eCTBEHHOE CTPOUTEIILCTBO;

— MEXaHMYECKHUE MTOBPEKICHUS,

— KOpPpO3Hs TPYOOIPOBOIOB;

— U3MEHEHUE ITPOEKTHBIX PEIICHUH B IIPOLIECCE CTPOUTEIIBCTBA.

OcHOBHbBIE MEPOIPUATHSI TIO OXpaHE aTMOC(EPHOro BO3yXa OT3arpsI3HEHUM:
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— MOJHAas repMeTu3alus o0opynoBaHus s cOOpa U TPAHCIIOPTHUPOBKU HEPTH
U rasa;

— KOHTPOJIb UIBOB CBAPHBIX COEIMHEHUN TPYOOIPOBOIOB;

— 3amMTa 000pyI0BaHUs OT KOPPO3HH;

— YacTUYHAs YTUJIM3alUsl OMYyTHOIrO rasa;

— NpUMEeHeHHue 000pYyJ0BaHUs 3aBOJICKOIO U3TOTOBJICHHUS,

— Ha OPENpUSTUU JOJDKEH ObITh pa3paboTaH IUlaH ACHCTBUI MpUaBapuiHON
CUTYallUH;

— JIMKBUAALMS aBapHUi TOJKHA OCYIIECTBISATHCS aBapUHHOM CITyKO0H.

KonmnuectBeHHOE  ompeaesieHUE  COAEpKaHUs  BPEAHBIX  BEUIECTB B
aTMOC(EPHOM BO3/yXE OCYIIECTBISETCS C MCIOJIb30BAHMEM METOJUK W HMHCTPYKIUN
I'ockoMmpupo 6L, I'ockomruapomera v MuH3zapasa. Becp  xomruiekc
OpraHU3alMOHHO-TEXHUYECKUX MEPONPUATUNA JIOJDKEH O0ecnedyuTh COOI0eHne
npenenpHo-1onycTuMblx  KoHueHnTpammii  (IIJIK) 3arpssmsromux — BemiecTs B
aTMOC(EepHOM BO3IyXe€.

Yucrora arMochepHOro BO3AyXa O0OECHEeUMBaeTCsl MYyTEM COKpalleHUs
a0OCOJIFOTHBIX BBIOPOCOB Ta30B M 00E3BpEKUBAHHEM BBIOPOCOB, COAEPIKAIINX
BpeIHbIE BelecTBa (Tabimma 6.5).

Tabauma 6.5 —BeIOpOCHI ra30B, coaepxarnue Bpeaubie Bemectsa (TOCT 12.1.007-76)

Ne HaumenoBanue I[IIK m.p. B [Kimacc [lapaMeTpbIBEIOPOCOB
3arpsI3HSIONINX BO3/yXe OMaCHOCTHU

BEIIECTB HACEJICHHBIX

MecT, MI/M°
r/cex T/TOA
1 JIByoKkucCh a30Ta 0.08 3 0.077 1.234
2 Oxkucsk yriepoaa 6.000 5 0.221 4.68
3 YT11eBo0poab 60(OBIIB) 5 9.139 297.8

4 Caxa 0.16 4 0 3

5 MeTaHon 1,1 4 0.042 1.289

6.7 Bo3neiicTBHe Ha ruapocgepy

Ocob6oe oTpuaTeIbHOE BO3/IEUCTBME HA XUMHUYECKHM COCTAaB BOJIOEMOB IpU
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AKCIUTyaTallu OOBEKTOB HE(PTEAOObIYM OKa3bIBAIOT pPa3ivuBbl HEPTH MU BOJA C
BBICOKOM MMHepanu3auuen. [Ipu momaganum HedTH B BOJOEMBI Ha MOBEPXHOCTH
BOJIbI 00pa3yeTcs IJIEHKA, MPENSATCTBYIONIas BO3IYIIHOMY OOMEHY.

[Tyt monagaHusi TOKCUYHBIX 3arps3HEHUI B IPUPOJIHBIE BOJIBI:

1. noctynieHne TOKCHYHBIX BEIIECTB W3 IIJAMOBBIX amM0apoB B T'PYHTOBBIE
BOJIBL;

2. 3arpsi3HEHHE TPYHTOBBIX BOJl B PE3yJbTaTe OTCYTCTBHUS THAPOU3OJISIIIUU
TEXHOJOTUYECKUX TUIONIA/I0K;

3. monajaHue 3arpsA3HEHUN B TPYHTOBBIE BOJbI IPHU aBAPUHHBIX pa3inuBax
He(TH, CTOYHBIX BOJ U JIPYTUX OTXOJ0B B Pe3yJIbTaTe MOPHIBOB TPYOOIIPOBOJIOB;

4. moctyrsieHue He(TH W MHMHEpAIM30BAaHHBIX BOJ| B MOJ3EMHBIE BOJBI B
pe3ysibTaTe TEepeTOKOB MO 3aTpyOHOMY MPOCTPAHCTBY MpPU HEKAYECTBEHHOM
[IEMEHTUPOBAHUM CKBAXXUHBI U €€ HErepMETUYHOCTH.

Meponpuatuss 1O palMOHAJIBHOMY HCIIOJIB30BaHUIO U OXpaHe BOJHBIX
pecypcoB

1.3ampemaercss cOpoc CTOYHBIX BOJA B BOJHBIE OOBEKTHI, HEOOXOIUMO
nocjae JOOYMCTKM HCHojib30BaTh ux B cucteme IIIIJI nmns  oboporHOro
BOJIOCHA0KEHUS;

2. Y CTaHOBJIEHME U MOJAEPKAHUE BOJO-OXPAaHHBIX 30H;

3.BeiHecenrne 0ObEKTOB U3 YKOJIOTUYECKH YSI3BUMBIX 30H;

4.T'epMeTu3npoBaHHas cuctemMa cOopa M TPAHCHOPTAa MPOIYKIIMH CKBAXKHH,
PEMOHT 000PYI0BAHUS;

5. CHM>KEHME JTaBJICHUS] HArHETAHUS B 30HE BEJCHUS 3aKAa4YKU 110 IJIaCTy;

6.PaccpenoroueHre o0bema 3aKauKy BOJBI MO IIACTY;

/.Ucnonp3zoBanue TpyO0 U3 CHHTETUYECKHX MaTe€pHalIOB, COOTBETCTBYIOIIMX
KJIMMaTUYECKUM YCIIOBHSIM paiiOHa;

8. KoHTponb kauecTBa CBapHbIX LIBOB;

9.I1epexoasl TPyOOTIPOBOIOB UYepe3 BOAHBIE nperpaasl JOJIKHBI

OCYIHICCTBILACTCA IMOA3CMHO,
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10. OrcplnKa KyCTOBBIX IUTOIIAI0K C YYETOM IMOBEPXHOCTHOM CUCTEMBI CTOKA;

11. beroHnpoBaHKE KYCTOBBIX IJIOMIAA0K C OOPTUKOM IO IEPUMETPY;

12. Coop paznmuBmIUXCA HEPTENPOAYKTOB B aBapUHYI0 €MKOCTb C
nocnexnyromeit nepexkauxkont Ha JJTHC.

13. OcyuiecTBAsTh OMOJOTHYECKYIO OUUCTKY X035 UCTBEHHO-OBITOBBIX CTOKOB,;

14. TlpupeMoHTax CKBaXMH cOOp HE(PTAHOH OSMYIbCUU OCYILECTBIATH B
KOJUIEKTOP.

3a mocnennue 6 ner Ha KpanMBHUHCKOM MECTOPOXIACHUM 3aMEHEHBI
NPAKTUYECKH BCe HE(PTENpPOBOABI M BOAOBO/IbI, a B JICTHUHN MEPUOA, B 3TH KE CPOKH,
IPOBOAMUTCS PEKYJIbTUBALIMS 3aMa3yYeHHBIX TEPPUTOPHIL.

6.8 be3onmacHoCTb B Ype3BbIYaNHBIX CUTYAI[HAX

Ha npousBojncTBeHHOM 00BEKTE BO3MOXKHBI upe3BblyaitHbie cutTyaruu (YC)
TEXHOT€HHOTO, MPUPOJIHOTO, OMOJOTUYECKOT0, COIMAIBHOIO WM 3KOJIOTHYECKOTO
xapaktepa. [lpu nposenenun o0paboTku II3[1 MOryT BO3HHKHYTH CIEIYyIOIIHE
BO3MOXXHBIE 4Ype3BbIUAWHBIE CUTyalluu: BBHIOPOC Ta3za MpU HETEPMETUYHOCTU
o0opynoBanusi; Bozropanue ['CM; pasznuBbl He(pTH; HApYUIEHHE TE€PMETUYHOCTU
€MKOCTH JIJIsl XpPAHEHUSI XUMHUYECKUX PEAreHTOB.

Paccmorpum  kaxknayro w3 BeigeneHHbix  UC.  BpeiOpoc raza  mpu
HETepMETUYHOCTH OO0OpYAOBaHHS BIEYET 3a COOOW OMAacHOCTh OTpAaBICHUS
paboOTHUKOB TMpeAnpusTHs. Takke Hu3-3a BBICOKOW 3ara30BaHHOCTH CYIIECTBYET
BEPOSATHOCTh BOZHUKHOBEHHUS IOKapa C MOTEHLUUATbHBIM yIIepOOM HHPPACTPYKType.
Bosropanne I'CM mosnedeT 3a cob0il OTpaBieHHEe PAOOTHUKOB, TAKKE BO3MOKHO
MOJIYYCHHE 0KOTOB PAaOOTHUKAMH H YIIEpO MPEATPUATHIO.

PaznuBbl HedTM HaHECYT 3HAUMTEIBHBIM Bpel OKpYyKalolmled cpene u
ouocdepe. 3arpsi3HEHUE HAPYUIUT €CTECTBEHHBIE MPOIECCH B MPUPOAE U U3MEHUT
YCIOBUSL OOWTaHUS JKUBBIX OPraHW3MOB. JIMKBHIAIUS pa3IMBOB 3aHUMAaET OT
HECKOJIBKHUX MECSLIEB 10 HECKOJIBKHUX JIET.

Hapymenne repMeTUYHOCTH €MKOCTH JIJIs1 XPAaHEHUS] XMMUYECKUX PEAreHTOB B

ycTaHOBKe po3upoBaHusi xumpeareHToB (YIX). Ilpu 3ToM mpoMCXOOUT pasiuB
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pearenta B mnomemieHud, rae Haxomutcs YJX. CoOTBETCTBEHHO, NPOUCXOIUT
3ara3oBaHHOCTb TMOMelIeHUs. PaOOTHUK MOXXET OTPaBUTHCS MapamMu XUMHYECKOIO
pPEareHTOB WU MOJTYYHUTh OXKOT.

Haub6onee BepostHO UC MOkeT ObITh B3pHIB WU MOXKAp M3-3a BHIOPOCOB ra3a
U3  HErepMETHYHBIX coeAuHeHui. HecoOmrogeHue mpaBuil — IKCIUTyaTaluu
000py/TI0BaHUST MOXET MPUBECTU K HAPYIICHUIO €T0 TePMETUYHOCTH. [Ipu KOHTaKTe ¢
BO3JIYXOM 0OpasyeTcsi B3phIBOOMACHAsI CMECh, KOTOpPasi MOKET BOCIUIAMEHUTHLCS MPHU
MaJIEHIIIEN UCKpE.

B kadecTBe mNpuuYMH BO3HUKHOBEHHUS IMI0XKApPOB Ha HEPTAHBIX OOBEKTAX
BBICTYNAIOT CIEAYIOLIUE:

— TIOJIOMKM O0OOpyJOBaHUSA WIM HapyIICHHE TIpolecca AKCIUTyaTalluu
YCTPOWCTB;

— HEOCTOPOKHOE 00pallieHue C IEKTPOOOOPYJOBAHUEM U OTKPHITHIM OTHEM;

— KOPOTKO€ 3aMbIKaHUE WJIU NIEPETPEB DIIEKTPOYCTPOICTB;

— Hapymienne npaBuil Th mpu skcrutyatanuu oOOpYIOBaHUA WU TIPH
OypeHuH riyO00KOBOIHBIX HE(DTECKBAKUH;

— YMBIIUIEHHBIN MOAXKOT.

B nemsx npenorBpaiienus Bo3MOxkHBIX UC HE0oOXOIMMO BBITIOJIHEHHE BCEX
TpeOOBaHUM, CBSA3aHHBIX C YCTAaHOBKOW M O3KCIUTyaTtamuedl o0opyaoBaHUs,
IPUMEHEHHE MPaBUIILHBIX METOJIOB 00paOOTKH M UCIOJIb30BAHUE COOTBETCTBYIOUIEH
JUYHOW 3alIUTHON SKUNUPOBKU. [Ipu HenmpeaBUAEHHON CHUTyalluu HEO0OXOAUMO
HEMEJJICHHO MPUHSTH MEPHI JIsl OCTAHOBKH 00PpabOTKU, N30JISAIUU OIMIACHOTO YJacTKa
1 HHOOPMHUPOBAHUS COOTBETCTBYIOIINX CIY>KO O CITyUMBIICHCS CUTYaIUH.

Jlns  mpenoTBpallleHHsl  JAHHOM  CUTyallud  HEOOXOJMMO  IPOBEPSTh
TePMETUYHOCTh CabHUKOBBIX W (DIIAHIEBBIX COCAMHEHHM, 3alOPHBIX YCTPOWCTB,
HaxOJISIIMXCS HA KYCTOBBIX IJIOLIAJIKaX U B IOMEILICHUH, HE peke 1 pa3a B cMeHY.

Pa3zpaboTka mpeBeHTUBHBIX Mep 1o npeaynpexacHuo YC (moxap) BKIIOYAET
B ce0sl CUCTEMATUYECKYIO MPOBEPKY OOOPY/IOBAHUS, CBOEBPEMEHHOE U MPABUIHHOE

TEXHUYECKOE OOCIYyKMBaHUE, KOHTPOJIb 3JEKTPOOOOPYIOBaHUS M MOHTaX. Takxke
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OUYEHb BaXKHO 3HAHHME IMOXKAPHO-TEXHUUYECKUX MpaBWI U TPeOOBAaHUN K MOKApHOU
0e30MacHOCTU ISl COTPYAHHMKOB, BKIIIOYAsi TPEHUPOBOUHBIE YUEHHUS M 3aHATUA I10
npoduiakTuke moxapos. I yaydieHus: NpeBEeHTUBHBIX MEp M0 MPEA0TBPALIEHUIO
MOKapOB MOTYT OBITh MCHOJB30BAHBl ABTOMATHYECKUE CHUCTEMBI KOHTPOJIA U
MOHUTOpPUHIA, KOTOpble  OyayT oOOHapyXuBaTb MpPOOJIEMBI B  CHUCTEME
ANEKTPONUTAHUSA 10 TOTO, KAK OHU NIEPEPACTYT B MOXKAP.

JleiictBuss B pesynaprare Bo3HuKmEedn YC w Mep 1O JIMKBHIALMHU €€
MOCJIEJICTBUIM CBsI3aHbl ¢ oOecrieueHneM 0e30MacHOCTH PabOTHUKOB M COXpPaHEHUEM
MaTepHaJIbHBIX IeHHOocTe. OHa BKJIIOYaeT B ceOs ObICTpOe HBaKyallMio JIIOJEH,
BBI30B 3KCTPEHHBIX CIYX0 W opranuzainuio opuraasl s auksuaauuu YC. BaxHo
pa3paboTaTh 3alJJAHUPOBAHHYIO CUCTEMY JAEUCTBHM, YTOOBI MUHUMHM3UPOBATH PUCK
1Sl paOOTHUKOB M UMYIIECTBA.

[Ipu Bo3HmkHOBeHMHM YC OTBETCTBEHHBIM 3a TMPOBEICHHE PadOT JOKEH
OTpPEJICINTh OINACHYI0 30HYy M orpaauth e€. Jlamee HEOOXOIMMO TMPHUHSATH MEpHI,
HaIlpaBJICHHbIE Ha CIIACEHUE JIOJEH, HaxXOSIIMXCS B OMNAacHOM 30HE: BBI3BATH
MEIULIHUHCKYIO TIOMOIllb, W3BECTUTh HAYaJIbCTBO M OPraHU30BaTh OXpaHy ONACHOU
30HBbI. Kaxapli COTpYAHUK JOJKEH OBITh O3HAKOMJIEH C IUIAHOM JEMCTBUU TpH
aBapuiiHoi cutyanuud U YC. PaGOTHUKHM NOKHBI OTKIIOYHTH JJICKTPOIHEPTHIO B
3ara3oBaHHOMN 30HE U MPEKPATHTH OTHEBBIE PAOOTHI.

Ha cnydyalli BO3HMKHOBEHHs TOXapa Ha KYCTOBOW IUIOIMIAJKE WA B
MOMEIICHUSIX Ha  YCTAaHOBKaxX JOJKHBI OBITh CpPEJCTBA  IMOXAPOTYIICHHUS.
Or"etymuTenu JOJDKHBI OBITh TOJTHOCTBHIO 3apshKeHbl W B pabOTOCIIOCOOHOM
COCTOSIHUU. ¥Y3€ll 3allOpHO-IIyCKOBOI'O YCTPOMCTBA [IOJKEH OBbITh OIeYaTaH.
OrHeTymuTen AOJMKHBI HAXOJIUThCS Ha OTBEJACHHBIX MECTaX B TEUEHHE BCErO
BPEMEHH 3KCIUTyaTallui MECTOPOKICHUS.

Ha 3aMepHBIX ycTaHOBKaX JAOJIKHBI ObITh Pa3MEIEHBI SIIUKN C ECKOM, IIUT C
JonaTaMmu, JIoMamu, BeapaMu U orHeTymurensimMu OY -2, OY-5. Kypenue paspeiieHo
B CIEHHUAIIBHO OTBEJICHHBIX MECTAX.

Ha Hedrenpompiciie nMeeTCsl KOMIUIEKT TPOTUBOMOKAPHOTO UHBEHTAPS :

105



— Tonopsl noxapuseie: I111 — moxxapHsii MOSICHOM;

— kproku noxapusie [IKJI, IIKT — msokensie;

— ctBouibl moxkapusie KP-b, CA, T1IC-50-70;

— PYKaBa II0KapHBIE;

— CTBOJIBI NokapHbie pyuHsie CI1P-2;

— (onapu noxxapusie ®II1-U — uHIUBUYAIbHBIE;

— JICCTHHUIIBI [IOKAPHBIE.

Jist cHwkKeHus pucka HacTymieHus paccmorpeHHoir YC HeoOxonumo
€XXeIHEeBHO OCMaTpuBaTh 00opyaoBaHue. Takke HY)KHO yJaydllaTh YCJIOBHUS Tpynaa U

ITOBBIIIIATh 3HAHUA U KOMIICTCHIIUHN pa6OTHI/IKOB B BOIIpoCax 0€e30IMacCHOCTH Tpyaa.
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3AKJITIOYEHHUE

B arrectanimoHHON BBITYCKHOM pabOTe OMUCAHO MECTO PaCIOJIOKEHUS,
re0JIOTUYECKOE CTPOEHUE, UCCIIE0BAHbBI Pe3yNbTaThl paboThl Mo mpoenenuto I'PII ¢
MOMEHTa pa3pabOTKM W Hayaja »JSKCIUTyaTalldd MECTOPOXKJEHHUSA, OIKCaHa
TEXHOJIOTHUS MPOBEJEHUS, TEXHUKA, 000PYIOBAHUE U MaTEpHUaJIbl, IPUMEHSEMbIE TIPU
I'PI1, paccmoTpeHna mporpamMmma (u3aiiH) TUApOpas3pbiBa miacta Ha 537 CKBakuHe 7
KyCTa, MPOBEJICH aHaIW3 U JaHa oleHka 3¢ dexktuBHOCTH 110 TipousBoacTBy ['PII 3a
2010r. Ha KpanuBUHCKOM HEPTIHOM MECTOPOXKIACHHH, MPEACTABICHbI CXEMbl U
TaOJINLIBI.

OcHoBHBIMH HCTOYHMKaMu uH(opmanuu s npoBefeHust ['PII sBustorcs
reoJiornyeckue, reopusndyeckue u neTpohu3nIecKue Uccie1oBaHus, 1ad0paTOPHBIit
aHaNIM3 KEpHa, a TaKKe IPOMBICIOBBIM SKCIEPUMEHT, COCTOSIUIUN B MPOBEICHUU
MUKPO- U MUHUTUAPOPA3PHIBOB nepes; ocHOBHbIM ['PI1.

Oneparun o ['PII moxHo kimaccuduimpoBath Mo HeNsiM U 00JacTH
NPUMEHEHHS CIeAYIOIUM 00pa3oM: HHTEHCU(PUKALIUA CKBAKUH, B IEPBYIOOUYEPEIb C
3arpsi3HEHHON TPU3a00MHON 30HOM, MyTeM yBenauueHus 3PGEeKTUBHOTO paanyca 3a
CYET CO3JaHHs BBICOKONPOBOMSIIMX TPEIIMH OrPAaHUYEHHON JIMHBI B CpEIHE- U
BBICOKOIIPOHUIIAEMBIX IUIAaCTaX, a TAaKX€ B HHU3KOIMPOHHUIIAEMBIX JIOCTaTOYHO
OJTHOPOJHBIX KOJIJIEKTOpaX; oOecreueHue TUIPOJIUHAMUYECKON CBSI3U CKBAKUHBI C
CUCTEMOM €CTECTBEHHBIX TPEIIYH IJIACTa U PACUIMPEHUE 30HBI APEHUPOBAHUS; BBOJ
B pa3paboTKy HU3KOIIPOHULIAEMBIX 3aexen Cc MOTEHIMAIIBHON
MIPOU3BOIUTEILHOCTHIO CKBAXHUH B 2-3 pa3a HIKE YPOBHSI PEHTAOCIbHOU MOOBIYHN H
NepeBOJ, B TMPOMBIIUICHHbIE 3a0alaHCOBBIX 3amacoB; pa3paboTKa CIIOKHBIX
PACUWJICHEHHBIX U HEOJHOPOIHBIX IUIACTOB, XapaKTEPU3YIOLIUXCS BBICOKOM CTENEHBIO
IIPEPBIBUCTOCTH, MYTEM KOMILJIEKCHOW ONTHMM3ALUU CUCTEMBI pa3pabOTKU C LEIbIO
o0ecrnedeHus: THIPOJUHAMUYECKOTO B3aMMOCHCTBUSA IJ1acTa U CUCTEMbI CKBAXKHMH C
TpPEeIIMHAMH TUAPOpa3pbiBa ISl YBEJIWUYEHUs TeMIIa OTOOpa HM3BJIEKAEMBIX 3alacoB,
MOBBIIIEHUS HEPTEOTIayd 3a CYET BOBJIEYEHHA B AKTHBHYI pa3pabdOTKy

cna60z[peHI/IpyeMHx 30H H IPOINIACTKOB MW  YBCIMYCHHA  OXBaTa ILIACTa
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Bo3aeicTBueM. [l ompeneneHus BBICOTBI M a3UMYTa TPEIIMHBI MPUMEHSIOTCS
crenuanbHble MPUOOPBI, 3aTEM C HCIOJB30BAHUEM CIELHMAIBHBIX MPOrpaMM C
yuetoMm nenu ['PII ocymecTBisiercs «in3aH» TPELIUHBL.

IIpu mnpoBegeHun TtexHosnoruueckux onepauuit no I'PII monGupaercs
KUIKOCTh pas3pblBa W IPONIAHT, MAKCUMAJIBHO COOTBETCTBYIOIINE KOHKPETHBIM
ycnoBusaM. B xone nposenenus ['PII nmeercss BO3MOXKHOCTE MPOKOHTPOJIMPOBATH B
pEaJbHOM BpPEMEHHM PACKPBITUE U PACIPOCTPAHEHUE TPELIMHBI, TPAHCIOPTHUPOBKY
IPOIIAHTa BO B3BEIIEHHOM COCTOSIHUU BJIOJIb BCEM TPEIIMHBI, 00ECIEYUB YCIIEIIHOE
3aBEpILICHUE OlECpaLUU.

B nocnegnue ronpl pa3zpabarbiBaeTCs TEXHOJIOTHSI KOMILJIEKCHOTO MOJIX0JaK
npoektupoBanuto I'PII kak snementa cucremsl pazpaboTku. Takod MoaX0J0CHOBaH
HAa YydeTre MHOTMX (aKTOpOB, TaKMX KaK MPOBOJUMOCTb U HHEPreTUYECKUN
NOTEHLIMAN IUIacTa, CHCTeMa pPACCTAHOBKHM JOOBIBAIOIIMX M HarHeTaTeIbHBIX
CKBa)XMH, MEXaHHUKA TPEIIUHBI, XapaKTEPUCTUKU KUIAKOCTU pa3pblBa U IPOIIIAHTA,
TE€XHOJOTMYECKUE U SKOHOMUYECKUE OIPAaHUUYCHMUS.

B cBA3M ¢ 1OsABIEHHEM HOBBIX TEXHOJOTMM CeWdYac IPAKTUYECKH HET
OTpaHUYEHUN N0 IpOHULIaeMoCcTH Ha mpuMeHenue I'PII, Torga kak B cOOTBETCTBUU €
TPAAULIMOHHBIMUA  IPEACTABICHUSAMU THAPOPA3PHIB  NPUMEHSIICS TOJBKO HA
HU3KOIPOHMIAEMBIX IIACTaX.

K ocHOBHBIM orpannueHusiM Ha npuMeHeHue ['PII MoXHO OTHECTH omeparuu
B BOJOHE(TAHBIX U Ta30HEPTSIHBIX 30HAX, KOTOPbIE MOTYT BBI3BAaTh YCKOPEHHOE
KOHYCcOOOpa3oBaHME W PE3KUH MPOPHIB BOABI M Tra3a B CKBAKHHBI, a TaKkKe B
MCTOIIEHHBIX IJIACTaX ¢ HU3KUMHU OCTATOYHBIMU 3alacamMi U B HE(PTEHACHIIIICHHBIX
JUH3aX OYeHb MaJIOr0 00beMa, T.K. 3TO He oOecreunut okynaemoctu ['PII.

[Tocnie mpoBenenust ['PII nebGeT ckBaKWMHBI, Kak MPaBUIIO, PE3KO BO3PACTaET.
MeTto MO3BOJSAET «OXKUBUTH» MPOCTAUBAIOIIME CKBAa)KMHBI, HA KOTOPBIX J0OBIYA
He(TH U ra3a TPaIUIMOHHBIMU CIIOCO0aMU YK€ HEBO3MOXKHA WJIM MajlopeHTa0ebHa.
Kpome 3toro, B Hacrosimee BpeMsl METOJ MPUMEHSETCS i pa3pabOTKHU CIOKHBIX

He(i)THHBIX I1J1aCcToOB MCCTOPOIKIACHUS, HU3BJICUCHUC HC(l)TI/I n3 KOTOPBIX
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TPAJUIIMOHHBIMU CIIOCOOAMU HEPEHTA0ENbHO BBHUAY HU3KUX MOJy4aeMbIX JE€OUTOB.
YuuTeiBas yBEIWYECHUE 30H BIUAHUSA CKBAXUH B PE3YJIbTATE CO3JAHUS TPEIIUH
TUApOpa3pbiBa, MPU MNPOEKTUPOBAHUU pa3paboTku ¢ npumeHeHueMm [PII moxHO
IJIAHUPOBaTh M TMPUMEHATH Oo0Jiee PEIKYI0 CETKY CKBXKHH, 4YTO (DaKTUYECKHU
noATBepkaeHOo Ha KpanuBUHCKOM HE(PTIHOM MECTOPOXKIECHUU, U TEM CaMbIM
CHU3UTH 3aTPATHI.

[IpumeHeHnE HOBBIX M YCOBEPLICHCTBOBAaHHbIX TexHonoruu 1o ['PII
MO3BOJISIET CYIIECTBEHHO PACHIMPUTh 00JacTh MTPUMEHECHHUS THUIPABINYECKOTrO
pa3pbpiBa, C 3TUM CBA3aH M POCT KOJUYECTBA ONEpPALMA B TEYEHHUE ITOCIECIHETO
JECATUIICTUSI - TO UCCJIEAOBAHO B BHIIIIEU3JIOKEHHON padoTe.

Texnosmoruss mno ['PII ycnmemHO TmpUMEHSIETC HAa MECTOPOXKICHUAX B
Poccuiickoit @eneparuu u Apyrux HeTe100BIBAIOIINX CTPAH U UMEET NMEPCIIEKTUBBI

pa3BuTHUA Ha Oymyiiee.
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