MuHuCTEpCTBO HAYKHU U Bbiciiero oopasosanus Poccuiickoit @enepanuu
denepanbHOE rocy1apcTBEHHOE aBTOHOMHOE 00pa30BaTENIbHOE YUPEXKIEHUE
BBICILIET0 00pa30BaHuUs
«HAIIMOHAJIBHBINA UCCJIEJJOBATEJbCKUI
TOMCKHWHN NOJUTEXHUYECKWI YHUBEPCUTET»

NHxeHepHas IIKOJIa PUPOIHBIX PECYPCOB
Hedrerazosoe neno 21.04.01
Ortxaenenue HeTEra3o0BOro JIeia

MATUCTEPCKASA INCCEPTALIUA

Tema pagoTsl

O0ocHOBaHMe NPUMEHEHHUsI TEXHOJIOTHYEeCKUX pellleHUuil Npu pa3padoTke TYPOHCKOM 3aJIesKu

3anoJsipHoro HepTera30KOHJAEHCATHOT0 MECTOPOKIEHHUSI

VK 622.323-027.236 (571.121)

CryneHt
I'pynna DPUO Hoanuch Jarta
2b6M7P Boponun JImutpuii Onerosuy
PykoBogurens
J0KHOCTH [5(0] Yuenas creneHb, Moanucey Jara
3BaHHe
Houent OHJJ Xowmsikos U.C. K.X.H.
KOHCYJIbTAHTBI:
ITo pasacity «®DUHAHCOBBIM MCHCI’KMCHT, pecprOB(l)(beKTI/IBHOCTB u pecypcoc6epe>KeHHe>>
J0KHOCTH DdPUO Yuenas crenens, IMoanucn JlaTa
3BaHHe
Homent OHJI Pomaniok B.b. K.3.H.
ITo pasacity ((COI_II/IaJIBHa}I OTBETCTBECHHOCTbB»
JokHocTH [5(0] Yu4eHnas creneHb, Moanuch Hara
3BaHHe
Accuctrent OHJ[ IIBUTIT | Yepemuckuna M.C.
ITo pasacity MaFHCTepCKOﬁ JuccepTairiy, BBITOJHEHHOMY Ha HHOCTPAHHOM S3BIKE
JokHOCTH [27(0] YuyeHas cTeneHb, MMoanucn Jara
3BaHHe
Jouent OHJI IIBUIT I'yrapesa H.IO. K.ILH
JOIIYCTUTDB K 3AIIIUTE:
Pykosoauteas OOII ®UO Y4enasi crenens, Hoamucen Jara
3BaHHeE
ITpodeccop OHJI 3srruxos [1.H. J.T.H.

Tomck — 2019 1.




IINIAHUPYEMBIE PE3YJIBTATbBI OBYYEHMUS 110 OOII

Kopn
pe3yJbTara

Pe3yabTart 00yueHust

Oouwue no nanpaenenuio noozomoexu (cneyuanvnocmu) 21.04.01 Hegpmezazoeoe deno

P1

IIpuMeHSATh  €CTeCTBCHHOHAyYHBbIE, MaTeMaTUYeCKUEe, TyMaHUTapHbIE, HKOHOMHUYECKUE,
WHKCHEPHBIE, TEXHHUECKNE M TIIyOokne npodecCHOHATIbHBIE 3HAHMS B OOJACTH COBPEMEHHBIX
He(pTera3oBBIX TEXHOJOTHMH JUIA pEHICHHS MNPUKIAIHBIX MEXIUCIHUIUIMHAPHBIX 337ad U
MHKCHEPHBIX MPOOJIEM, COOTBETCTBYIOIINX MPO(HITIO TIOATOTOBKH

P2

[lnaHupoBaTh W TPOBOAWTH aHAJUTHYCCKME U  IKCIEPUMEHTAIBHBIC HCCIICIOBAHUA C
HCIIONIF30BAaHUEM HOBECHININX JTOCTHXKEHWH HAyKW W TEXHHWKH, YMETh KPHTHUYECKH OICHHBATDH
pe3yabTaTel M JeNaTh BBIBOMABI, IOJYYCHHBIE B CIIOKHBIX W HECOTPENEIEHHBIX YCIOBHSAX;
HCIIONIB30BaTh TPHUHIIAIEI H300pETaTeIbCTBA, MPABOBBIE OCHOBHI B OOJACTH MHTEIUICKTYAIBHOM
COOCTBEHHOCTH

P3

[posiBnsiTh NpodecCHOHANBEHYI0 OCBEAOMIICHHOCTh O MEPEIOBBIX 3HAHUSAX M OTKPBITHAX B
obnacTn He(Tera3oBbIX TEXHOJOTMH C Y4ETOM MEpeJOBOr0 OTEYECTBEHHOTO M 3apyOeiHOTO
OIbITa; KCIOJb30BaTh WHHOBALIMOHHBIA IIOIXOJA IpHU pa3pabOTKe HOBBIX HJIEH M METOJOB
NPOEKTHUPOBAaHHUS OOBEKTOB HE(PTEra3oBOro KOMIUIEKCA JJIsl PEIIeHUS WHKCHEPHBIX 3aj1ad
pa3BuTHsi He()TEra3oBbIX TEXHOJIOTHH, MOJEPHM3AIMM M YCOBEPIICHCTBOBaHHS He(TerazoBoro
MPOU3BOJICTBA

P4

BeIOHpaTh ONTHMaNbHBIC PEIICHUS B MHOIO(QAKTOPHBIX CHUTYyallMsAX, BIAJCTh METONAMH H
CpelNCTBAMH TEXHHYECKOTO MOJCIUPOBAHUS IPOU3BOACTBEHHBIX MPOLECCOB M  OOBEKTOB
He()TerazoBod  OTpacid;  YHPaBIATh  TEXHOJOTMYECKHMMH  MPOLECCaMH,  OOCITy)KHBATh
000pyIOBaHKE, HCIIOJIB30BATH JIFOOO0H UMEIOIIUICS apCeHANl TEXHHYECKHX CPEACTB, 00ECIICUHUBATh
BEICOKYFO 3 (EKTUBHOCTH MPH Pa3pabOTKe He(YTETa30BBIX OOBEKTOB

P5

CaMOCTOSITEIFHO YYUTHCSI M HETIPEPHIBHO TOBBIMIATH KBAJH(PUKAIMIO B TEUCHHE BCETO MEpPHOAA
npodecCHOHANBHON  NIeSITeIbHOCTH; aKTHBHO BJIQJCTh WHOCTPAHHBIM SI3BIKOM Ha ypOBHE,
MO3BOJIIIONIEM paboTaTh B HHTEPHALIMOHAJBHOM cpexe, pa3pabaTbiBaTh JIOKYMEHTALUIO U
3alUIIATh Pe3yIbTAaThl HEYKCHEPHOH e TeIbHOCTH

P6

PaboTath 3((eKTHBHO B KauecTBe 4ieHa M PYKOBOJHTENS KOMaHIbI, YMEHHE (opMHpOBaTh
3aJlaHys U OTIepaTHBHBIC IUTAHBI BCEX BHJIOB JIEATEIBHOCTH, PACIPEAENATh 00S3aHHOCTH WICHOB
KOMaH[IbI, HECTH OTBETCTBEHHOCTb 3a PE3yJbTaThl paboThl; KOOPAMHUPOBATH pabOTy TpymI IO
W3BJICYECHHUIO M COBEPILIEHCTBOBAHUIO JI0OBIYM HE(TH, ra3a M ra3oBOro KOHJEHcaTa, NepelaBaTh
3HAHMsI Yepe3 HACTABHUYECTBO U KOHCYJIbTUPOBAHUE

P7

BHenpsite, 3KcIUTyaTHpOBaTh M OOCIY)KMBaTh COBPEMEHHBIE MAIIMHBI M MEXaHU3MBI IS
peann3ayy TEXHOJOTHYEeCKUX ITpolieccoB HedrerazoBoil obiacth, obecrieunBaTh MX BBICOKYIO
3¢ PEeKTUBHOCTh, COONIONATh MpaBWia OXPaHBI 3A0POBbS W OE30MAaCHOCTH TPY/AA, BBINOIHATH
TpeOOBaHusI 10 3aIUTE OKPYKAIOIIEH CpeIbl

Pazpabomka u Ikcnayamayus HepmANBIX U 2A30661X MECHLOPOIHCOEHUTL

P11

KOH’I‘pOJ’II/IpOBaTI) BBIIIOJITHCHUEC Tpe60BaHPIfI PEriIaMeHTOB UL obecrieueHus I[O6I)I‘II/I HC(bTH, rasa
M Ira30BOIro KOHACHCAaTa U MOBBLIINICHUC I/IHTCHCI/I(I)I/IKaIII/II/I IIPUTOKA CKBa)KMHHOU MNpOoAYKIUUN

P12

CoBepIICHCTBOBATH, pa3padaThIBaTh MEPONPHUATHS W/WIN TOJTOTABINBATE OH3HEC-TIPEIIOKEHHS
MO TEXHOJIOTUYECKOMY MPOIIECCY M TEXHOJIOTHICCKAM MEPOIPHUATHIM IpH 10o0brde HeTH, Taza u
ra3oBOro KOHJECHCaTa Ha OCHOBE IPOM3BOJCTBEHHOIO MCHEKMEHTA W IUIAHMPOBAaHUS paboT B
cthepe HererazomoObIIH

P13

KoppextupoBaTh mporpammbl paboT 1o 100614e He(hTH, Ta3a U ra30BOr0 KOHJIEHCATa, BHIOUPATh U
MIPUHUMATH PENICHHUS B HECTAHAAPTHBIX CUTYAIUAX, OMMUPASCh HAa TOCYJAPCTBEHHBIE CTAHIAPTHI B
obnactu He(Terazono0bIH




MuHuCTEpCTBO HAYKHU U Bbiciiero oopasosanus Poccuiickoit @enepanuu
denepanbHOE rocy1apcTBEHHOE aBTOHOMHOE 00pa30BaTE/IbHOE YUPEXkKAeHUE

BBICILIET0 00pa30BaHuUs

«HAIIMOHAJIBHBINA UCCJIEJJOBATEJbCKUI
TOMCKHWH NOJUTEXHUYECKHUI YHUBEPCUTET»

WnxeHepHas 1IKoOJIa MPUPOIHBIX PECYpPCOB

Hedrerazosoe neno 21.04.01
Ortxaenenue HeTEra3o0BOro JIeia

YTBEPX/AIO:
PyxoBonutens OOII
3stukos [1.H.
(IMommuce)  (Mara) (®.11.0.)
3AJJAHHUE
HA BBINOJIHEHHE BBINYCKHOM KBAJIN(PHUKANMOHHON padoThl
B dopwme:
‘ Marucrepckoi quccepranun
CryneHry:
I'pynna DPUO
2bM7P Boponuny Imutpuro Onerosuay
Tema paboThI:

O6ocHoBaHME MPUMEHEHHS TEXHOJIOTUYECKUX PELIeHUI NMpu pa3padoTKe TYpPOHCKOM 3alIexu
3anosisipHOTro He(PTEra30KOHIEHCATHOTO MECTOPOKICHUS

(mupekrtopa) (maTa, HOMep)

YTBeprkieHa IPUKAa30M IIPOPEKTOPA-AUPEKTOPA

01.03.2019, Ne 1641/c

| CpoK c1aun CTYIEHTOM BEIMONHEHHOH PabOTHI: |

26.05.2019

TEXHUYECKOE 3AJIAHHUE:

Hcxoanbple JaHHBIE K paﬁoTe
(naumenosanue odbeKmMa UCc1e008aHus Ul
NPOeKMUpPOBaAHUs; NPOUIEOOUMENLHOCHTb UL
HazpysKa; pexcum pabomol (Henpepuvighblil,
nepuooudecKull, YUKIU4ecKull u m. 0.); U0 Cbipbs UIU
Mamepuan uzdenust; mpebo6anus K npoOYKny,
u30enUIo U npoyeccy; 0cobvle mpebosanus K
0COOEHHOCMAM QYHKYUOHUPOBAHUS (FKCHIyamayuu)
0bvexma unu uzoenus 8 niane be3onacHocmu
IKCNAYAMAYUY, BIUAHUS HA OKPYHCAIOULYIO CPEDY,
IHEP203aMpPamam, SKOHOMUHECKUL aHAIu3 u m. 0.).

[TakeT TeXHUYECKOM, TEXHOJIOTMYECKOM M HOPMAaTHUBHOU
nH(pOpMaIMH, TEKCTHI U rpaduyeckre MaTepuallbl OTYETOB
U HCCIEeNOBATENbCKUX pPaboT, (oHAOBas M HaydHas
aureparypa

IHepeyensb moaiexammx
HCCJIeIOBAHNIO, TPOECKTHPOBAHUIO
U pa3padoTKe BOIPOCOB

(aHarumudeckuii 0630p no AUMeEPaAmypHuiM
UCTOYHUKAM C YebIO BbIACHEHUS. 00 CIMUNCEHULL
MUPOBOU HAYKU MEXHUKU 8 PACCMAMPUBAEMOLL
obracmu; NOCMAHOBKA 3A0aA4U UCCTIe008AHUS,
NPOEKMUPOBAHUS, KOHCIPYUPOBAHUSL; COOEPIUCANUE
npoyedypuvl UCcie008anusl, NPOEKMUpPoBans.,
KOHCMPYUpo8anust; 06CydicoeHue pe3yibmamos
BbINOIHEHHOU PAOOMbL, HAUMECHOBAHUE
OONOTHUMENBHBIX PA30€108, NOONENHCAUUX
paspabomke; 3aKuoueHue no pabome).

1. T'eosornueckoe cTpoeHNE MECTOPOKACHUS U TYPOHCKON
3aJIeKU

2. TexHonoruyeckwe peIICHUs, TNPUMEHSIEMBIC
pa3paboTKe TYPOHCKHUX 3ajlexkei-aHaloroB

3. O0ocHOBaHNE MPUMEHEHHS TEXHOJIOTHYECKHUX pPeIIeHU
npu  pa3paboTKe TYPOHCKOW 3ajexku  3amojsipHOTrO
He(TETra30KOHICHCATHOTO MECTOPOKIACHUS

4. ConnanbHasi OTBETCTBEHHOCTh

5.DOUHAHCOBBIA MEHEIKMEHT, PecypcodPPeKTUBHOCT U
pecypcocOepexeHne

pu

Ilepeyennb
MaTepuaJa

rpaguyeckoro

KoHcyabpTaHTBI 10 pa3iesiaM BbIIYCKHON KBATH(UKALMOHHON padoThl




Paznen

KoncyabTanrt

OUHAHCOBBIA MCHEIKMEHT, pecypco3((HeKTHBHOCTh U PECypCcocOepeKeHHe

Pomanrok B.b.

CoumanbHast OTBETCTBEHHOCTh

Yepemuckuna M.C.

Pa3znen Ha aHTIMMCKOM SI3BIKE

I'yrapesa H.IO.

Ha3zBanus pPa3aeioB, KOTOPbIC¢ J0/I’KHbI ObITHL HANIMCAHBI HA HHOCTPAHHOM H3BIKE:

JlutepatypHsbiii 0030p

JlaTa BbIIa4¥ 32/1aHUA HA BBINIOJIHEHHE BBIIYCKHOM 01.03.2019
KBAJIM(PUKANMOHHOM PadOThI 10 JIUHEHHOMY rpaduky
3anaHue BbI1aJI PYKOBOAUTE/Ib:
Jlo/2KHOCTH [ %(0] Yuenas cTeneHs, Moanucey Jara
3BAHHE
Jouent OHJI Xomsiko U.C. K.X.H.
3anaHue NPUHSAJ K MCTIOJHEHUIO CTY/IEHT:
I'pynna DPUO Hoanuch Harta
2BM7P Boponun JImutpuit OneroBuy




) 3AJIAHME JUISI PA3JEJIA
«®UTHAHCOBBI MEHE/UKMEHT, PECYPCOY®®EKTUBHOCTD Y PECYPCOCBEPEKEHME»

CryneHry:
'pynna (0] 5 (0]
2BM7P Boponuny JImutpuro Oneropudy
xosa WIIITP Otaenenne mxoasl (HOL) Otnenenue HedTera3oBoro jena
YpoBennb
Y S — Maructparypa HanpasJ/ieHue/cnenuajJibLHOCTh 21.04.01. Hedrerazosoe nemno

Hcxoanbie faHHbIe K pa3aeny «PMHAHCOBBIH MEHEIKMEHT, pecypcod(pPeKTUBHOCTD M pecypcocOepeskeHne»

1. Cmoumocms pecypcoe nayunozo uccredosanus
(HHU): mamepuanoHo-mexHu4ecKux,
9Hepeemu1ecKux, (PUHAHCOBLIX,
UHPOPMAYUOHHDBIX U UeI08EHECKUX

Cmoumocmo 6ypeHu}l HCIKJZOHHO'HCII’IPCZBJZBHHOLV! CKBAJMCUHDBL,
yejnoseuyecKux pecypcoes, UCnojib3yemoblx mamepuaioe

2. Hopmwl u nopmamussi pacxo006anus pecypcos

Hopmwbi mapuguvle  cmasku
3apabomuou nAAmsl pabouux, HOpMvl pacxoo008 HA 3aKYNKY

000pY008aAHUS, HOPMbL PACX00A UHCMPYMEHMA U Op.

pacxooa  Mamepuanos,

3. HCT’!OJZbS’y@MCI}Z cucmema HCUZOZOO6]ZOOIC€HM}Z,
CmaeKku Hajlocoe, omwumeimﬁ,
l)uCKOHlePOG(JHuﬂ u erdumoeaﬂwz

Cmaexa nanoza na npubstis 20 %,
Cmpaxoevie gnocwr 30%,
Hanoe na oobasnennyio cmoumocmos 20%

Hepeqeﬂb BOIIPOCOB, NMOAJICKAIUX UCCICA0OBAHUIO, IIDOCEKTUPOBAHUIO pa3paﬁoTRe:

1. Oyenxa kommepueckoeo nomenyuana,
nepcneKmueHOCMuU U albmepHAmus npoeeodeHUs
HU ¢ nosuyuu pecypcosgppexmusnocmu u
pecypcocbepedrcersl

Texnuxo-axkonomuueckoe 060CHOBANUE YeNecO0OPAZHOCTU
ONBIMHO-NPOMBIULTIEHHOU PA3PAOOMKU MYPOHCKOU 3ANeXHCU

2. IInanuposanue u ghopmuposanue 6100xcema
HAYYHBIX UCCIe008aAHULL

UCX0051 U3  KANUMANbHBIX U

bypeHrue

brooowcem  popmupyemcs
IKCNIYAMAYUOHHBIX — 3ampam
NO020MOBKY HA YCMAHOGKE NOO20MOGKU 2a30 CEHOMAHCKO2O

HA CKBAJMCUH,

@onoa u komnpumuposarue 2aza na cenomanckou JJKC

3. Onpeodenenue pecypcroi
(pecypcocbepezarowett), punancosoi,
01002Ccemuoll, COYUANbHOU U IKOHOMUUECKOU
aghpexmusHocmu uccied08aHus

Pacuem  skomomuuecxkou  agpghexmusnocmu  npogedenus

ONBIMHO-NPOMBIULEHHOU PA3PAOOMKU

Ilepeyens rpaguyeckoro Mmarepuaa:

['paduueckuii MaTepual B pazjiesie OTCyTCTBYET

JlaTta BbIIa4H 3aJaHMA IJIA pa3jielia Mo JHHeHHOMY rpauky

33)13]-[1/18 BbIAAJ KOHCYJbTAHT:

JloKHOCTD [25(0]

Yuenas crenenb,
3BaHHe

Hoanuce Jara

Pomanrok B.b.

Honent OHJT,

K.0.H

33)13]-[1/[0 NMPUHAJT K MCIIOJTHCHUIO CTYACHT:

I'pynna DPUO

IMoanucnh JlaTa

2BM7P

Boponun Imutpuit OneroBuy




3AJIAHME JUISI PA3JEJIA
«COIIMAJILHASI OTBETCTBEHHOCTD»

Crynenry:
I'pynna DPUO
2BM7P Boponnny Amutpuro Oneropudy
xoaa NIIITP Otaenenne mkoabl (HOL) OtneneHre HeTera3oBoro Jena
Yposenn 06pazoBaHust Marucrparypa Hanpassenune/cnenuansnocts | 21.04.01 Hedreraszosoe neno

HcexoaHblie JaHHbIE K pasaeay «ConuanbHasi 0TBETCTBEHHOCThY .

1. XapakrepucTuka 00beKTa UCCIICIOBAHHS
(BelwecTBO, MaTepua, IpPUOOp, arOPUTM, METOINKA,
pabouasi 30Ha) ¥ 0OJIACTH €r0 IPUMEHEHUS

Pabouee mecmo — na omkpvimom 6030yxe 86auU3U
yemos CKBAJCUHDL, 20e Haxooumcs
obcnyxcusaemoe  obopydosanue, a  mMakdxice
npucnocobnenuss Oiis  BLINOJAHEHUS PEMOHIMHbIX
pabom Ha npouzgoocmae.

Obopyoosanue — annapamst u mpy6onpoeoosl nood
oaenenuem, 0Oypo6as GvlWKA COONYMCMEYIOujUe
Oyposvle UHCMPYMEHmbl, HACOCHblE azpe2ambl,
asmoyucmepsi, 010K MAHUPDOILOOS.
Mamepuaner  u  orcuokocmu  —
OUIMUNEH2TUKOTL,  NPOOABOYHAA
arcuoxocmsv paspwisa, I CM, nponnanm

Memawoi,
HCUOKOCD,

IlepedyeHb BONMPOCOB, MOIEKALIUX HCCIEIOBAHIIO, IPOEKTHPOBAHUIO U pa3padoTke:

1. IlpaBoBblie U OpraHu3aliiOHHbIE BONPOCHI
ol0ecrieyeHust 0€30MaCHOCTH

1.1. CneunanbHble (XapaKTepHbIE 115
IPOEKTHPYEMOH paboueil 30HbI) MPaBOBBIE HOPMBI
TPYZOBOI'0 3aKOHO/1aTEIbCTBA

1.2. Opranu3anioHHbIE MEPOIIPUSTHS IPU
KOMITOHOBKE pa0oueii 30HbI

Paccmompenwvl npasosvie nopmul coenacno TK PO
N 197 - @3, a makoce @3-116 «O npomviuLieHHoU
0e30nacHoCmu ONACHbIX NPOUZBOOCHIBEHHBIX
00vexmosy. Ilpugedenvl opeanuzayuonuvie
Meponpusmus N0 KOMIOHOB8Ke paboyell 30Hbl
coznacHo npagunam 6e30nAcCHOCMU 8 2430801
NPOMBIUAEHHOCIU

2. lIpodeccuonanbHas counajabHast
OTBETCTBEHHOCTH

2.1. AHanu3 BpeHbBIX U OMACHBIX (DaKTOPOB, KOTOPHIE
MOYET C03/1aTh 00BEKT UCCIIEIOBAHUS

2.2. AHanu3 BpeIHbBIX U OMACHBIX (DaKTOPOB, KOTOPHIE
MOTYT BO3HUKHYTb Ha MIPOM3BOCTBE IIPH BHEAPEHUU
00BEKTA UCCIIENOBAHUS

2.3. O60ocHOBaHNE MEPONPUATHH MO 3aIUTE
nepcoHasa NPeINpUsITHS OT IeUCTBUS OMACHBIX U
BpEIHBIX (PaKTOPOB

Ilpu  pabome u  06CHYICUBAHUU — HACOCHBIX
YCMaHOBOK — pabOmMHUKU  NONAOAOM 6  30HY
Oelicmeusi  cnedylowux ONACHbIX U BPEOHbIX
paxmopos:

—0sudCcyuecss  MAauwlunbl U Mexamusmvl,
NOOBUMNCHDLE yacmu nPOU3800CMEEHHO20
0bopyoosanus,

—NPOU360OCMBEHHbI WYM U B8UOPAYUs, BbICOKOE
HanpsiceHue dNeKmpuiecKo20 moxkd,
—3a2a308AHHOCIb 6030YWHOU CPEObl BbIXIONHBIMU
2azamu mawun, ucnoavzyemolx npu I'PII;
—OnAcHOCMb 3a2A308AHHOCMU 6 30He NPO6eOeHUs
pabom;

—HeOa2oNpUAMHbIE MEMEOPOL02ULECKUE YCLI0BU,
—ymeuka MOKCUYHBbIX U BPEOHbIX 6euecme 6
ammocgepy.

B cnyyae aeapuii nepcoman nonadaem 8 30Hy
Oelicmeusi Cedyiouux nopaicaruux hakmopos:
—go30elicmaue menjio8o2o ULyueHus noicapa,
—6030¢elicmeue 8030YWHOU YOAPHOU GOJHbL (30HA
NOJIHBIX Pa3PYULeHUTL);

—moKcuueckoe 0eticmaue XUMU4ecKux peazeHmos;
—nopasicaiowjee oeticmeue 0cKOIKo;

—ymeuKka MOKCUYHBbIX U 6DEeOHbIX Beujecms 6
ammocgepy, makux Kaxk napvi 2308 pabomarouux
MAWUH,;

—pa3auesl HCUOKOCU PA3PbIBA NPU 3AKAUKE,




—83pbl6 ANNapamos noo 0asieHueM;
—ONACHOCHb ROPANCEHUSL DTLEKMPULECKUM NOKOM.

3. DkoJiornuyeckas 6e30MaACHOCTh

3.1. Aranus BIMsSIHUA 00OBEKTA UCCIIENOBAHUS HA
OKPY>KaIOIIIYIO Cpeay

3.2. AHa)IM3 BIMSIHUSA MPOIECCa IKCILTyaTalluu
00BbEKTa Ha OKPYKAIOLIYIO CPEey

3.3. O60cHOBaHHE MEPOTIPHUATHH TI0 3aIIUTE
OKPYKaroILE Cpebl

—Vmeuxa moxcuunbix u @pedHbIX Geujecms 8
ammocgepy, makux Kak eazvl pabomarouux
MAUum,

—pasznuesl AHCUOKOCIU PA3PbIEA NPU 3AKAYUKE,
—ymeuKu npu He2epmMemuyHoCmu mpyoonpo8ooos;
—ymeuka eazoe 6 ammocgepy npu Oeucmeuu
ObIXAMEIbHBIX

Klananoe YyCcmaHoe60K u

cmpaeiueaHuu UxX Ha ceevyu pacceusanusl

4. be30NMacHOCTb B Ype3BbIYAWHBIX CHTYALHUAX
4.1. Ananu3 BepositHbIX YC, KOTOpbIE MOXKET
MHUIMAPOBATh OOBEKT HCCIeI0OBaHUN

4.2. Ananu3 BepositHbix YC, KOTOpbIE MOTYT
BO3HUKHYTh Ha IPOM3BOJICTBE IIPH BHEPEHUHU
00BEKTa HCCIIEI0OBaHUMI

4.3. O60cHOBaHUE MEPOIIPUATUH 11O
npenotBpanieHuto UC u pazpaboTka nmopsiaka
neiictBus B ciydae Bo3HUKHOBeHUs1 YC

Upesgvluatinvle cumyayuu Mo2ym 03HUKHYMb HO
PAZTUYHBIM NPULUHAM.!

10 NPUPOOHO-KIUMAMUYECKUM:
—llecHble U MOPPsIHbLE NOJCAPLL,
—NaeooKU,
—CUNIbHBLE MOPO3bL;
—Memenu U CHeJICHble 3aHOChL;

10 MEXHO2EHHbIM NPUHUHAM.
Asapuu mozym npusecmu K 4pe36bl4aiiHbIM
cumyayusim. Bosmooicnvimu npuuunamu agapuii
Mozym Ovlmb.!
—Hez2epMemuUYHOCMb Mpyoonpoeooos u
Gonmannoti apmamypoi;
—OMKpBIMOoe POHMAHUPOBAHUE CKBAIICUH,
—B3pblBbl
—owubouHbvle Oelicmeusi NepCcoHAd npu
npouzeoocmee pabom,
—omKa3z npubopos KOHMPOS U CUSHANUZAYUU,
—0mKa3 7eKmMpooHOPYOOSAHUsL U UCHE3HOGECHUE
INEKMPOIHEP2ULU;

—NpoU3800CMEO PEMOHMHBIX pabom 6e3
cobaodenus HEoOX00UMbBIX OP2AHUZAYUOHHO-
MEXHUYECKUX MEPONPUSINULL,

—cmapenue 060py008aHuUsi (MOPATbHBIL UTU
Qusuueckuil usnoc),

—KOppOo3ust 000PYO0BAHUS,

—ghakmopwl eHeutne20 8030elicmeust (ypazamwl,

yoapul MoaHuel u op.).

‘ JlaTta BbIIa4u 3a1aHMA AJI9 pa3ielia mo JUHeHHOMY rpauKy ‘ 22.03.2019
3aganue BbIIAJ KOHCYJIbTAHT:
JoKHOCTD [%(0] Yuenas crenens, Moanucey JaTa
3BaHHE
Accucrenr OHJI IIBUTT Yepemucknna M.C.

3aganue NPUHSAJI K HCTIOJTHEHUIO CTY/ICHT:
I'pynna DPUO Hoanucy Jara
2BM7P Boponun [Imutpuit Onerosuy




Pedepar

Beimycknas kBanmudukanmonHas padota BkiodaeT 107 IuCTOB, 18
PUCYHKOB, CIIMCKa MCIOJb30BaHHOW JauTeparypsl u3 48 HauMeHoBaHui, 1
MPUIIOKEHHE.

KitoueBbie cioBa: TypoHCKasi 3aliexkb, 3anofisipHoe HedTera3oKoOHACHCAaTHOE
MECTOPOXKICHHE, HHU3KONPOHMIIAEMbI  1iacT, OypeHue OOKOBOTO CTBOJA,
BHYTPHUCKABAKUHHBIN Ta3MUQT, BOCXOASIINN CTBOJ CKBaKHUHBI.

ens pabotbl: moaoOpaTh 3G(PEKTUBHBIE TEXHOJIOTUYECKUE PEIICHUS st
pa3paboTKu  TYpOHCKOM  3ajeXxu  3amoyiipHOTO  He(Tera3oKoHJIEHCATHOTO
MECTOPOKIACHUS, HCXO U3 OMbITa pa3pabO0TKH 3aJ1eKei-aHaIorOB.

OOBEKTOM HCCIEAOBAHUS SABISAETCS TYpPOHCKAsl 3allekb 3aIloJIIPHOTO
He(TEra30KOHECHCATHOTO MECTOPOXKACHUS.

B pabGore nana mogpoOHass umHpOpManus O TEOJOTMYECKOM CTPOCHUU U
OCOOCHHOCTSIX TYPOHCKOM 3ayie)ku. B Xoje omnucaHus Teojordd MPUBEACHO
CpaBHEHHE NapaMeTpoil JaHHOM 3ayieku W 3anexken-aHanoroB (FOxkuo-Pycckoro u
XapaMIypckoro MecTtopoxkaeHui). PaccMoTpeHbl reojiornyeckue OCOOEHHOCTH
TypoHCKUX 3anexeil HOxHo-Pycckoro u Xapammypckoro MECTOPOXKACHUU U
MPE/ICTABIICHb TEXHOJIOTHYECKUE PEIIEeHUs, KOTOpbhle ObUIM MPUMEHEHBI MPU HX
OTBITHO-TIPOMBIIIJIEHHOW pa3pabOTKe M TeoJoropa3BeouHbIX padorax. Takxke naHa
OIIeHKa UX d(P(HEKTUBHOCTH, UCXOJIS U3 KOTOPOUM OBLTN OTOOpPAHBI U PEKOMEHI0BAHbI
TEXHOJIOTUYECKHE PEeIIeHUs] Ui pa3pabOTKU TYpPOHCKOM 3ayie’ku 3arojsipHOro
MECTOPOKACHUS.

B wurtore ObuIM mpencTaBiIeHbl TEXHOJIOTHYECKUE PEIICHUS, KOTOPhIE MOTYT
ObITh KCHOJB30BAHBl MPU MPOMBIIIIEHHOW pa3pabOTKe TYPOHCKON 3aliexu

3anoysipHOro He()TEra30KOHASHCATHOTO MECTOPOKICHHS .
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KAJIEHJIAPHBIN PEUTUHI -TIJIAH
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‘ Cpoxk cauu CTYJEHTOM BBIMTOJHEHHON pabOThI 22.05.2019 r.
Jara MakcuMaJbHbIii
KOHTPOJIsI 0aJj11 paszjaea
01.02.2019 OOmrme cBeeHus 0 3aroIIPHOM MECTOPOKICHUH 10
23.02.2019 ['eonoruyueckoe cTpoeHne TYPOHCKON 3alexkH 10
3anoisipHOr0 MECTOPOKICHUS
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BBenenue

Ha ceromnsiiianii neHb OOJBIMMHCTBO Ta30BBIX MECTOPOXKIACHHUI 3amaJaHoun
Cubupu HaXOJUTCS Ha CTAJUU MAJAIOIIeH JOOBIUH, TaK KaK UCTOIIAIOTCS OCHOBHBIC
3amachl MPUPOJHOTO ra3a, 3aJerarlue B CCHOMaHCKHUX 3aJIekKax.

[TosToMy, 4TOOBI COXpaHUTh OOBEMBI JOOBIBAEMOTO Taza M €ro 3KCIOPT,
HEOOXOMMO J0OBIBaTh TPYJHOU3BIEKAEMbIE 3amachl TYPOHCKHX OTJIOKCHH,
KOTOPBIE€ HAXOATCS BBIIIE CECHOMAHCKOTO TOPU30HTA.

[IpombIniuieHHass pa3paboTka JaHHBIX 3ajieKed Ha JaHHBIK  MOMEHT
3aTPyIHUTENbHA, TaK KaK MPOAYKTHUBHOCTh TaKMX IUIACTOB Maja, a MOTOMY ISl MX
pa3pabOTKH HEOOXOJUMO HCKaTh HOBBIE BBICOKOA((EKTUBHBIE TEXHOJIOTHHU IS
MOJIYYeHUs] PEHTA0CIBbHOCTH ¢ J00bIaM. HecMoTps Ha TO, YTO IPOMBIIICHHAS
pa3paboTKa TYpOHCKMX 3ajiexed eme He Benercsd, Ha HOxHo-Pycckom
MECTOPOXKJICHMH ObUTa TIpoOypeHa © BBEJACHA B OKCIUIyaTallui0 yHUKaJIbHAs
nByx3aboiiHas ckBakuHa ¢ aByms HKT, koropas Oblia cHpoeKTHpoBaHa JJis
OJIHOBPEMEHHO-PA3/ICIbHOM AKCIUTyaTallul JBYX IUIACTOB. OIHAKO B TECUCHUHU €€
AKCIUTYaTallMy CTAJIO0 MOHATHO, YTO TaKas KOHCTPYKIIMS HE peraeT Bce IMPoOeMbl
npu J100bYE€ TPYAHOU3BIEKAEMbIX 3amacoB TypoHa. Hampumep, cBsi3aHHBIE C
BBIHOCOM JKHJIKOCTH M TIeCKa C 320051 CKBa)KUHEI.

3anosipHOEe MECTOPOXKACHUE CErofHs HaXOJUTCA Ha TPEThEM MECTe IIO0
OYEpPEIHOCTH BBOJAA B MPOMBIIIICHHYIO JKCIUTyaTalMil0 TYPOHCKOHM 3anexu. Ho B
OTIIMUME OT 3aynexu-aHanora FHOxkHO-PyccKOoro MecTopoXaeHus, OHa HMEET
3HAYUTEIHFHO MEHBIITYI0 MPOHUIIAEMOCTh, UYTO JCIAeT €€ pa3padoTKy CTaHIapTHBIMHU
TEXHOJIOTUSMHU YKOHOMUYECKHU HelleIeco00pa3Hoi.

[ToaTOMYy nJist TIOSTydEHHsI PpEHTA0CIBHOCTH C Pa3padOTKU TYPOHCKOW 3aJIeKu
3anoyisIpHOTO  MECTPOXKJICHHS ~ HEOOXOJIMMO  MPUMEHSTh  MHHOBAIMOHHBIE
TEXHOJIOTUYECKHE PEIICHHSI, NCTIOIh30BaTh CHOPMHUPOBABIIYIOCS Ta3000BIBAIOIIYIO
UHOPACTPYKTYPY, a TAKIKE OMBIT CTPOUTEIHCTBA U IKCILTyaTalliN CKBAXHH CJIIOXKHOM

apXUTEKTYPHI.
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O00o3Ha4YeHNs U COKpaLlEeHUS

HI'KM — HedTerazokoHaeHCaTHOE MECTOPOXKICHUE,
CPTO — ceBepnble paiioHbl TroMeHCKOM 001acTH;
I'BK — ra3zoBoassHON KOHTAKT;

['MC — reodusndeckue UCCIeIOBaHNS CKBAXKIH,
MMII — MHOTONIETHEMEP3IIBIE TOPOBI;

['PII — runpaBanyecKuid pa3psoiB IJIACTA,;

I'C — ropusoHTanbHas CKBaKUHA,

M3C — MHOro3a00iHast CKBa)KMHa,

3bC — 3ape3ka OOKOBBIX CTBOJIOB,

SIHAO — SImano-Heneukuit ABTOHOMHBIN OKpyT;
OEC — punbTpailniOHHO-€MKOCTHBIE CBOMCTBA;
I'IN — razoauHaMU4YECKHUE UCCIICAOBAHMUS;

HKT — HacocHO-KOMITpECCOpHBIC TPYOHI;

['TM — reonoro-TeXHU4ECKUE MEPOTIPUATHS;

I'K3 — rocynapcTBeHHass KOMUCCHS MO 3aracam;
HIIN — Hamor Ha 100Uy MOJIE3HBIX MCKOIIAEMBIX;
YJIJ1 — 9uCThIi AMCKOHTUPOBAHHBIN JOXO/I;

YKIII' — ycTaHOBKa KOMIUJIEKCHOW MTOJATOTOBKH ra3a;
JKC — noxxnuMHasi KOMIIPECCOpPHAs CTAaHUWSA;

YIT — uncThIii AMCKOHTUPOBAHHBIN MOTOK;

OIIP — ombITHO-IPOMBIIIITICHHAS Pa3paboTKa;

OPD — ogHOBpEeMEHHO-pa3AeabHas SKCIUTyaTallusl.
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1. Teonoruyeckue 0CO0€HHOCTH 3amMOJSIPHOTO MECTOPOKAECHUSI M TYPOHCKOM
3aJIe5KH
1.1 O6mue cBeaeHus o 3anoasIpHOM HeTera3oKOHJAEHCATHOM MECTOPOKIEHUM

3anoJisipHOE MECTOPOKIECHHS pacrojaraercss Ha Tepputopu Ta3zoBCKOro
paiiona SImano-Henenkoro aBTOHOMHOro oOkpyra TroMmeHckodl o6nactu. OHO
HAXOJUTCA B ceBepHOM udacTu 3amagHo-CUOMPCKON paBHUHBI, B CEBEPO-3aIaHOU

gactu [lyp-TazoBckoro mexaypeubs (pucynok 1.1) [1].

‘ e e

Hypaanexoe
A

Bocrormo-Meccoxxewoe
HOmano-Meccoascxne

Taxxxmmcnoe

INepesanioe

Tarouwcxwd
. Bocrono-Taoscane

CAASKHITTONOC LY
Epeasicane

SR~
Farwarepaoe

14

Sanamo-JAnoapios

. ““ Y

. fApo- Axmucuoe

‘encpo-Hacemaonoe

¥
beperonoe

Pucynok 1.1 — MecTtononoxenue 3anoasipHOro MECTOPOXKICHUS

B 3amagnoit cropone, B 60 KM OT MECTOPOXKICHHUS PACIOJOXKEH CAMBII
omm3kuil k Hemy mocesnok — CamOypr. [locenok TazoBckuii, HaxoauTCs B 85 KM Ha
ceBepo-3amaJ  OT MecTOopoxkaeHus. Ha TteppuTopum camMoOro MeCTOPOXKICHHUS
pacrionoxkeH  BaxToBbli  mocenok OO0  «l'azmpom  goObiya  AMOypr» —
Hosozanossipasii.

Ha nnomaau MecToposkieHus B JIETHEE BpeMsl JOPOKHAsI CETh OTCYTCTBYET U
COOOIIEHME BO3MOXKHO TOJBKO BO3JYIIHBIM UM TyCEHUYHBIM TPAHCIOPTOM.

besomacHblil s ABMKEHUST aBTOTPAHCHOPTa JIEAOBBIM MOKPOB (opMUpYyeTCs B
14



Hauane nekabps. B r.HoBwiii YpeHroii uMerTCs KENe3HOAOPOXKHBIA Y3el Hu
a’pOIIOPT, MO3BOJIAIOIINN IPUHUMATH OOJIbIIETPY3HbIC caMoJIeThI[1].

C MecTopokAeHUsI ra3 TPAHCIOPTUPYETCS MO Ta3ONpOBOAY 3aIoisipHOE —
VYpenroit B cucteMy maructpaibHoro tpancrnopra CPTO — Vpan.

bimxaillmmMu MECTOPOKIAEHUAMH SIBISIIOTCS Ta30BCKOE, paCIOOKEHHOE B
15 kM Ha ceBepo-3amajl, B CEBEPHOM HampaBiieHUU — BocTtouno-Ta30Bckoe, Ha 1Oro-
BocTOKe — Pycckoe, FOxxHO-Pycckoe, Ha 3ananie — 3anagHo-3anosspHoe.

Kimmar pailoHa pe3K0 KOHTMHEHTAIbHBIA, C MPOJOLKUTENBHON CYpOBOM
3UMOU. JIeTOo KOpOTKOE, MPOXJIaJHOE U BETPEHOE C MOXOJIO0IaHUAMH U 3aMOPO3KaMHu.

CpenHeronoBas TemIieparypa BO3JyXa MHHYC 10°C. Vcroituusbie MOPO3bI
nepxkarcs okojo 210 queit. Camble XOJ0IHBIE Mecsla — STHBaph, (eBpaib. Mopo3bl
JOCTUTAl0T MUHYC 50°C. CaMBIii TeIUIblil MECSIl — HIONb, €ro CpeaHss TeMmieparypa
m3mensiercst ot mwnoc 15 C o mwioc 17 C. Kommgectso aTMOC(EpHBIX OCaJKOB
kosebnercs oT 337 1o 635 MM B ros1 U B cpeiHeM cocTaBiisieT 460 M.

MecTopoxkieHue pacroa0XeHO B CEBEPHON YACTHU T€OKPUOTOTUYECKON 30HBI
B mnpenenax  Ta30BCKOM  T€OKPHUOJIOTHYECKOW  oOmacth, The  TOJIIa
MHOroJieTHeMep3ibix nopoa (MMII) wumeer crmjomHOE pacmpoCcTpaHEHUE TIo
IUIOIAA U MOHOJIMTHOE CTPOEHHE IO pa3pe3y. ITO, B OCHOBHOM, SIHUKPHOICHHbBIE
NOPOABI, 3AJETAIOIIME HEMOCPEICTBEHHO HHXXE CJI0SI CE30HHOIO NPOTauBAHMSL.
['myOuHa mociaeaHero 3aBUCHUT OT JIMTOJIOTMYECKOTO COCTaBa M JIbAUCTOCTH MOPOJ U
uX reoMopdoIOrHuecKon mpuypoueHHoCTH[1].

B mpenenax BoaopaszienioB, peUHbIX Teppac, OCIOXKHEHHBIX MUHEPAIbHBIMU
nopojiamu, riryouHa kposiu MMII konebnercs ot 0,5 go 1,2 M. B 3aropdoBaHHbIX 1
TopdsHBIX TpyHTaX KpoBisi MMII pacnonoxena 6mmxe k moBepxHoctd — ot 0,3 1o
0,6 M. Ha 3aneceHHbIX M 3aIMBAaEMbIX y4acTKaxX MOWM JOBOJBHO YAaCTO BCTpEUYaAETCS
HECJIMBaroIasca Mep3ioTa ¢ riayouHoit kposiu MMII go 5 M, mpu 3ToM riyOnHa
CE30HHOI0 IPOMEp3aHUsl B paliOHE HE CIMBAOIIEWCS Mep3i0Thl gocturaer 1,8 M.

['mybuna 3aneranuss MMII B mpeznenax CTpyKTYpbl MECTOPOXKIICHUSI U3MEHSIETCS OT

380 1o 495 m.
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CpennerofgoBasi Temmeparypa TIpPyHTOB Ha TOJOLIBE CJIOS TOAOBBIX
Ter10000poToB (0T 8 10 15 M) Ha OosblIeld YacTH TEPPUTOPUHU 3AMOISIPHOIO
MECTOPOXKICHUS U3MEHSETCS OT MUHYC 1,5 'C 1o munyc 3,0 Cu Hike[1].

J{nst mopoj CyTrJIMHUCTO-TIMHUCTOTO COCTaBa CaleXxapJACKOW M Ka3aHIIEBCKOU
CBUT XapaKTEpPHBI CIIOWUCTBIE TEKCTYPbl C ITOCTEICHHBIM YMEHBIICHUEM BHH3 IO
paspe3y cymMMapHOil oOBeMHOHN nabauctoctd OoT 55 % mo 35 %. B mecuanbix
OTJIOKEHUSX ATUX CBUT PaACHpPEIENICHUE JIbJUCTOCTU MO TIyOWHE OTHOCHUTEIHHO
PaBHOMEPHO M MPAKTUYECKU HE MpeBblaeT 35 %, KpHUOTE€HHAas CTPYKTypa 3THX
nopoJi MaccuBHasg. MakcumaibHasi o0beMHass JbAUCTOCTh (0T 85 % mo0 90 %)
XapakTepHa JUisi TOPQSAHBIX, O3€PHO-OOJIOTHBIX OTJOXKEHUN ¢ OazaJibHOM U
MAaCCUBHOM, PEXeE CIOUCTON TEKCTYpou. B 3TUX mopoiax CymiecTBYIOT, KaKk MPaBUIIO,
3aKOHCEPBUPOBAHHBIC JIbJIbl HAMOOJbIIEH TOMIIUHBIL. Takum 00pa3oM, TEPPUTOPUS
MECTOPOXKICHUSI ~ XapaKTEPU3yeTCsd  HEYCTOMYMBOCTBIO  TEPMOJUHAMUYECKOTO
paBHOBECHUSI TEOJOTHYECKOM cpeibl, OOYCJIOBJIEHHOW cymiecTBoBaHneM MMII
CIUIOLIHOTO (MOHOJIMTHOIO) PAaCHpPOCTPAHEHMUS.

Hanuume B paifoHe paboT MOIIHOTO CJIOS MHOTOJIETHEMEP3IBbIX IMOPO/T
co3gaeT o0coOyl CJOXKHOCTh TIpM OCBOEHUM MecTopoxkiaeHus. Hapyiienue
TEMIIEPATYPHOI'O PABHOBECHS MPUIIOBEPXHOCTHOTO CJIOS YETBEPTUUYHBIX OTIIOKEHUMN
B PE3yJibTaTe XO35AWCTBEHHOM AESATEIbHOCTU COMPOBOXKIAETCS PAIOM HEraTUBHBIX
SABJICHUH — TEPMOKapCTa, KPUOTEHHOTO IMYyYEHUs, BBIBOJAIIUX U3 CTPOSI HECYIIHE
(byHIaMEHTBI COOPY)KEHHUH, CBaliHbIC OMOPBI, TpyOoTmpoBoABI[1].

Bo03MOXHBI OCIOXHEHUsT M B Tpolecce OypeHus, Hampumep, 3amep3aHue
MIPOMBIBOYHOM KUJKOCTH B CKBOXXKHHE, a TAKKE MPOTaUBaHWE U TOTEPS CBI3HOCTH B
PBIXJIBIX TIOPOIAaX ¢ 00pa30BaHUEM 3HAYUTEIBHBIX 0 00EMY KaBEpH.

1.2 JIuTosioro-cTparturpaduyeckasi XapakTepuCcTUKA BCKPBITHIX O0TJIO0KEeHUI

B paiione 3amonspHOro MECTOPOXICHUS OypeHHEeM W3yueH pas3pe3
0CaJIOYHOT0 4YeXJa /10 CpeIHEIOpCKUX OoTiIokeHud. [lomoxkenue Oosiee TITyOOKHX
reoJIOTUYECKUX O0Opa30BaHM MPOTHO3UPYETCS IO JAHHBIM  PErMOHAJBHBIX
UCCIIEIOBAHUN W CcelicMOpa3BeAKU. OTU MaTepualibl MMO3BOJISIIOT BBIACIUTH Ha

riyoune ot 5,5 10 8,0 KM rpaHuily najieo3omckoro GyHaaMeHTa, B KpoBlie KOTOPOTO
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MPEANOJIOKUTEIFHO ~ 3aJIeTaloT  MeTaMop(U30BaHHBIE  BYJIKAHOTCHHBIE U
BYJIKAHOT€HHO-0CA/IOYHbBIC MOPOABI Maneo30s. Brilie BBIAEIAECTCS MPOMEKYTOUHBIN
KOMILJIEKC, MpeACTaBICHHbIA 3()Py3UBHBIMH, BYJIKAHOTE€HHO-OCaJJOYHBbIMH U
0CaJ0OYHBIMU 00pa30BaHUSIMU TpHUaca, TomuHoi 2500 M B mporudax.

B nporubax, oxpyxaromux 3amnojsipHOE MOAHSTHE B OCHOBAaHUU HUKHEH
IOpBl  MOXET HAaKaIUIUBaTbCAd IE€CUYAHO-TPaBEIUTOBAS TOJNIIA C MPOCIOSIMHU
KOHTJIOMEpaToB W TiuH (OeperoBas cBUTA, CUHEMIOpCKui sipyc). Ilo anamorum c
W3YYCHHBIMH pa3pe3aMy HIDKHEH IOpbl 3Ta TOJIIA MOXET OBITh MEepeKphiTa
MPEUMYIIIECTBEHHO TJIMHUCTHIMU OTJIOKEHUSAMHU C TOJYMHEHHBIMUA IPOCIIOSAMHU
rpy0000JIOMOYHBIX TEPPUTECHHBIX PA3HOCTEH (AreiabHasi CBUTA, IIIMHCOAXCKUH sSIpycC).
YcnoBHo B HauOosiee TOJHOM COCTaBe OEperoBOMl CBUTHI BBLACHSIOT ILIACTHI-
pesepByapbl FOI '50-FOI 23, B sirenbHOM cBUTE — ttacThl FOI'1g—FOT 9.

Brrimenexamas nonykuioMmerpoBas Ttoima B Haasim-Ilyp-Ta3oBckom
palioHe oOBeAMHEHAa B KOTYXTHMHCKYIO CBUTy. OHa JeNnuTCS Ha JBE 4YacCTH,
MPEJCTABJICHHbICE KPYMHBIMU  TPAHCTPECCHUBHO-PETPECCUBHBIMU  LUKIaMU. B
OCHOBAaHUU 3aJIEraeT IMECYaHO-aJIEBPUTO-TIMHUCTAS TOJILA, KOTOpas BKIIFOYAET
mactsl rpynmsl FOI'y3 - FOI'y7. HacTo ajist mmacToB 3TOM CEPUU UCTIONIB3YETCS IpyTras
oObeMHEHHAsT MexpaioHHas wHAeKcamuss — FOjpq,. Tomma mepexpbsiBaeTcs
TOT'YPCKOM MayKOW, MPEICTABICHHON YIJIOTHEHHBIMU TEMHO-CEPHIMU TJIMHAMH, IJIS
KOTOPBIX XapaKTepEeH BBIJICPKAHHBIM COCTaB, BCTpeudaeTcss Mopckas ¢ayHa —
dbopamuaUbeEpsl, ABYCTBOPKH, ¢uimwiononpl. TommmHa mauku — g0 100 M. B
OCHOBAHUU CJICAYIOUIEr0 IUKJIUTA 3aJeracT IMeCcYaHO-aJeBPUTO-TJIIMHUCTAS TOJIIIA,
oOorareHHass paCTUTEIIbHBIM JICTPUTOM, BCTPEUAIOTCS OCTATKU KOpHEH, cuaeput. B
COCTaB€ TOJIU BbIAEHAIOTCS pe3epByapbl FOI'1g.12. BepXHIOI 4acTh KOTYXTHHCKOM
CBUTHI COCTABIISAIOT MIPEUMYIIIECTBEHHO TJIMHUCTHIE OTJIOKEHUS PAJOMCKON nayku. B
TJIMHaX MOTYT OTMEYaThCs TMPOCIOM OWUTYMHHO3HBIX pasHocTeld. MOITHOCTh
pamoMckoi mauku — okojio 100 m[1].

3a HCKIIOUEHHEM YacTH AaJ€HCKOrO spyca CPEOHEIOPCKUE OTIOKECHUS
BXOJST B COCTaB TIOMEHCKON CBUTHI. CBHUTa JOBOJIBHO YCIIOBHO JIENUTCS HAa TPHU

noacBuThl. B HikHeN BeiaesatoT miactel FOI'; - FOI'g, B cpenneit — mactel FOI's -
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Ol', B Bepxuert — muactel IOI, - FOI'y. Hambomee TUNMWYHBIA JIUTOIOTHYECKHMA
OOJIMK CBUTHI MPEJCTABICH YacThIM, HEPABHOMEPHBIM UYEpPEIOBAHUEM ITECUYAHUKOB,
aJeBpPOJIUTOB, TJMH, yrie. [lopoasl oOoramieHbl pacTUTENBHOW oOpraHukoi. B
BEPXHEH MOJCBUTE BCTPEUAIOTCS OMOTYPOMPOBAHHBIE TIPOCIION, TTUPHT.

[Io BEpXHEIOPCKUM OTJIOKEHUSAM 3amloJisipHas IUIOMIAJb HAXOJHUTCS B
NOTPAHUYHOU 00JIACTH MEXKIYy paiioHAMHU, OTIUYAIOUIMMUCS CTpaTUTrpaPUUECKUM
JieJieHreM Ha CBUTHI. K BOCTOKY OT IJIOIIAIM B COCTABE BEPXHEU IOpbl CHU3Y-BBEPX
BBIJICJISIFOT BaCIOTAHCKYIO U MapbSHOBCKYIO CBUTHI. HMXKHSA MOACBUTA BaCIOTaHCKOMN
CBUTHI MPEUMYLIECTBEHHO TJIMHUCTas, C MOPCKOW (payHOM, a B BEpXHEH MOJCBUTE
BBIJICJISIIOT TECYaHbIe W aJeBPUTOBBIC IIacThl rpynmbl FO;. MapbesHOBCKasi cBuTa
MPE/ICTaBIeHa TEMHO-CEPbIMU TTTUHAMU, OUTYMUHO3HBIMU U ¢11a00 OMTYMUHO3HBIMU
B BEpXHEH 4acTH, IJIayKOHUTOBBIMU — B HIDKHEH dacTu[1].

K 3amagy or miom@agu B COCTaBE BEPXHEIOPCKUX  OTIIOKEHUU,
COOTBETCTBEHHO, BBIICISIOT IPEUMYIIECTBEHHO TJMHUCThIE a0ajakCKyl U
0a>XEHOBCKYIO CBUTHI, CJI0’KCHHBIC YEPHBIMU U OypPOBATO-YEPHBIMU OUTYMUHO3HBIMU
TJIMHAMHU C OOJIBIIIUM COJIEPKAHUEM OCTATKOB MOPCKOM (payHbI U (PJIOPHI.

YcraHoBiIeHHAs IO IaHHBIM OypeHUs Ha 3aroIsipHOM MECTOPOXKIESHUU (CKB.
57, 77, 83) TommuHa Oa)KEHOBCKOM CBHTHI COCTaBIIIET OKoJio 50 M, abalakcKou
cBUThl — OoT 110 mo 120 M. OTmedaeTcss HE3HAYMTEIBHOE COKpAIIEHUE TOJIIHUHbI
BEPXHEIOPCKUX OTJIOKESHUM B HAIMIPABJICHUH CBOJA CTPYKTYPHI.

B paitone 3anoJisipHOr0 MECTOPOXKIECHHUS B COCTaBE HIKHETO OTAena Mena
BBIJICJISIIOT CHU3Y-BBEPX METHOHCKYIO, 3aMOJISIPHYIO, €PESIMCKYIO, MOKYPCKYHO CBUTHI.
Merunonckasi cButa (BaJlaHKMH) B paszpe3e OTjella MMEEeT HauboJjiee TIIMHUCTHIN
coctaB. [lecuanwpie m™IACTBI CBUTHl OTJIMYAOTCS HEOOJNBIIUMH TOJIIUHAMU U
OTHOCHUTEJIbHO HU3KUMH KOJIJIEKTOPCKUMU CBOMCTBaMU. Pa3pe3 CBUTHI OiaronpusTex
JUISL JIOKAJIU3allMu JIMTOJIOTUYECKUX U CTPYKTYPHO-JIMTOJIOTMYECKUX JIOBYIIEK. B
HIDKHEM 4YacTW CBUTHI 3aJIeral0T a4MMOBCKHE TIUIACThL. TOJIIMHA AYMMOBCKUX
IJIACTOB, M3YYEHHBIX CKBakuHamu (CckB. 35, 83), cocramiser ot 10 mo 20 M. 3a
UCKJIFOYEHWEM  IUIaCTOB,  BCKPBITBIX  CKB. 35, QYUMOBCKHE  MECYAHUKHU

XapaKTCPU3YIOTCA HU3KHUMHU KOJIJICKTOPCKHMHA cBoiictBamu. B BerHeﬁ qaCTHu
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METHOHCKOM CBUTHI Ha 3amojspHON IJIOMAIU 3ayieraioT menbhoBbie Tturactel BTy,
bTy;. JInsg HIKHUX MIETb(POBBIX MJIACTOB CBUTHI XapaKTEPHA BBICOKAS TITMHUCTOCTD H
penkoe, JTWH30BUAHOE pa3BuTue mnecuanukoB. Ilmact BT,y mepekpsiBaercs 50-
METPOBOM MPEUMYIIECTBEHHO TJMHUCTOM MMAYKOW C IMOJYMHEHHBIMUA MPOCIOSIMU
necuyaHukoB (riact bTy). O61as MOIHOCTh METHOHCKOW CBUTHI HA MECTOPOKICHUH
cocraBjsieT okoso 500 m[1].

3anosisipHas cBUTa (BaJIaHXKUH) TMPEJCTABIICHA JIOCTAaTOYHO PaBHOMEPHBIM
YepeIOBaHUEM NECYAHUKOB U TJIMH. B coctaB cBUTHI BXOIAT miacthl OT bTy n1o0 bTg
BKJIFOUUTENBHO. [LIacThl MEpPEKpBITHI TIMHUCTHIMU IMAYKAMHU, KOTOPBIE SIBISIOTCA
HaJIeXKHbBIMU ~ urrousioynopamu. Ilecuanple MIaCThl CEPOro I[BETa, MPOCIOSIMHU
KAaOJMHU3UPOBAaHHbIE. B HHMX BCTpEYaeTcss pPACTUTEIbHBIA JETPUT, OTIICYATKH
pacTeHuii, 00JIOMKH JIpeBECUHBI. B KpoBJie CBUTHI 3ajieraloT IIIUHUCTHIE OTIOKECHUS
MOIIHOCTBIO OKOJI0 15 M. B BepxHel 4acTu Madyku 3aJIETal0T CEPhIC, aJI€BPUTUCTHIC
[JIMHBI, HWXKE — «IIOKOJAJHbIe» TJWHBL. TOJIIMHA CBUTH Ha 3arojsipHOM
MECTOPOKIEHUH COCTaBISAET 0KOJI0 600 M.

B coctaB HWKHEro otnena Meina BXOISIT HUXKHSISL W CPEIHSS TOICBUTHI
MMOKYPCKOW CBHUTBHL. HWKHSS NOACBUTA TMpPEICTABICHA II€CYUAHUKAMH, WHOTAA C
3€JIEHOBAThIM OTTEHKOM, YaCTO KAOJHUHU3UPOBAHHBIMH, C BKIFOUEHUSIMU TJIMHUCTBIX
npocioe[1].

JIoCTaTOYHO YCIIOBHO B COCTAaBE HWIKHEW MOJCBUTHI BBIACISIOTCSA TIACTHI
IIKy; - TIK;,. Cpemusas mojacBuTa uMeeT OoJiee TIMHUCTBIA COCTaB, BIUIOTH J0
pa3BUTUA KPYIHBIX TJIMHUACTBIX mnadek. [lecuanuku dyepeayroTcss ¢ TJIMHAMU B
CJI0’)KHOM COYETaHWHU. B mopomax BCTpeyaroTCd Kak PacTUTENIbHBIE OCTATKU, TAK U
IVIAYKOHHUT U si7ipa ABYCTBOPOK. B coctaBe cBUTHI BbIAEHAIOT TtacTsl 11K - TTK 6.

BepxnemenoBeie oTnoxeHus. B OCHOBaHWUM OTAena 3ajeraetr MOKypCKas
CBUTA (BEpXHsS MOACBUTA — ceHOMAaH). OTIIOXKEHUS MPEACTABICHbl YILIOTHEHHBIMU
MeCKaMM, MECYAaHWKAMU W AJIEBPOJMTAMHU CEPBIMH M 3€JIEHOBATO-CEPHIMH, MHOTA
VIJIUCTBIMH, TJIMHAMU aJICBPUTUCTBIMHU. BceTpedaroTcss mpoCciaon PakyIIHSKOB,
TPABEJINTOB, KOHTJIOMEPATOB. XapaKTepeH pACTUTENbHBIA JETPUT U OOPBIBKH

paCTECHUH.
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B cocraBe BepxHeW NMOACBUTHI IOKYPCKOM CBUTHI BbIAEHAIOT Iactel [1K; —
[1K¢. K 0T/10%€eHUSIM NOKYpPCKOM CBUTHI Ha 3aMOIsIPHOM MECTOPOXKICHUU MPUYpOUYEHA
YHUKaJIbHA T10 3aracaM razoBasi 3ajJ1e€b MAaCCUBHOTO THUIIA.

Ilokypckasi cBUTa NEPEKPBIBAETCS MOPCKUMHU OTIIOKEHUSMHM KY3HELIOBCKOM
CBUTHI (TypOHAa), MPEACTABICHHHIMAU B OCHOBHOM TIJIMHAMH — OT CEpBIX JO
3€JICHOBATO-CEPhIX, C IJIAYKOHUTOBBIMU TmpociiossMu. [lo Bcemy paspe3y CBUTHI
OTMEYAIOTCSl OCTATKU MUPUTHU3UPOBAHHBIX BOJOPOCIIEH, YEITYH PbIO, MOJITIOCKOB.

TypoHCKHE OTJIOKEHUS, BXOIAIIME B COCTAaB KY3HEHOBCKOM CBHTHI, Ha
MECTOPOKACHUH COAEPKAT NMECYaHO-aJIE€BPUTO-TIIMHUCTBIE TOPOAbI, OOBEAMHEHHBIE
B T'a3CAJIMHCKYIO0 MAuyKy. JTU OTJIOKEHHS SBIIAIOTCS MPOAYKTHBHBIM KOMIUIEKCOM B
paspese 3arnosspHOro MECTOPOXKACHHS (TIPOTYKTHBHBIHN macT «T»)[1].

Beime 3aneraer 0epe3oBCcKasl CBUTa KOHbSIK-CAHTOH-KAMITAHCKOTO BO3pacTa.
BepxHsisi 4YacTh CBHUTBI MPEACTABICHA AJIEBPUTUCTHIMU TJIMHAMU C PEAKUMH
IIPOCIIOSIMU ONIOKOBHUJIHBIX TJIMH W ONOK. Berpedarorcs pagunonsipun. HuxHSS dacTs
CBUTHI TNPEJCTaBICHA OMOKaMHU CEPbIMH U TOJyOOBAaTO-CEPbIMU, TEMHO-CEPBIMH U
YEpHBIMU INIMHAMH MOHTMOPHJIZIOHUTOBOI'O COCTaBa.

Pa3pe3 BepxHero mMena 3akaHYMBAETCS OTJIOKEHUSMU TaHBKWMHCKOW CBHUTHI,
IIPEICTABICHHBIMU IPEUMYILECTBEHHO CepbIMU TJIMHAMU, IIPOCIIOSIMU
M3BECTKOBUCTHIMH, C OCTATKaMH BOJIOPOCIIECH U MOPCKOH (hayHBI.

[TaneonieHOBBIE OTIOXEHHUSI BKJIIOYAIOT THOEWCATMHCKYIO CBUTY, B HUXKHEU
YaCTU KOTOPOMW 3aJIEraroT aJIEBPUTUCTBIE, CIFOAUCTBIE, HHOTAA ONIOKOBUIHBIE TJIMHBI.
BepxHsis 4acTh CBUTHI MpEACTaBi€Ha MPEUMYLIECTBEHHO [E€CKaMU KBapll-
MOJIEBOIINATOBOTO COCTaBA C PACTUTENBHBIMU OCTaTKaMH. MOIIHOCTb CBHUTHI
coctaBisieT 0koJ0 200 M.

[Toponbl 3011€HOBOTO BO3pacTa pa3JejeHbl Ha JIFOJIMHBOPCKYIO U IOPKOBCKYIO
CBUTHI. JIFOJIMHBOpCKAasi CBUTA MpPEACTaBIEHA TJIMHAMU, MPOCIOSMU ONOKOBUIHBIMH.
[Io oTHOCHTENBHOM A0J€ KPEMHHUCTBIX POCIOEB Pa3pe3 pas3/ieiieH Ha TPU MOJACBUTHI.
Mo1HOCTh TH0AMHBOPCKOM cBUTHI 0k010 150 M. FOpkoBcKkasi cBUTa (I01I€H - HHXKHUM
OJIUTOIICH) TMpEeJCTaBlIeHa MEeCKaMU C MPOCIOSIMH TIJIMH, TpaBusi, Oyporo yris.

MoiHocTh ¢BUTEI — J10 100 M.
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OCHOBHYIO 4YacTh OJUIOLEHOBBIX OTJIOXKEHUH COCTABIISIET KOPJIMKOBCKAs
TOJIA MOIIHOCTBIO OKoJOo 100 M. OHa mpencraBiieHa IUIOXO OTCOPTUPOBAHHBIMH
CBETJIBIMHU TIECKaMU C JIMH3aMH IPaBEIMTOB. XapaKTepHO oOmiIne kaoauauTa[l].

Pa3pe3 4eTBepTUYHBIX OTJIOKEHUWA NPEACTABICH NECKAMH, TJIMHAMH,
CyNECSIMH, CYTJIMHKAMU C BKJIIOYEHUSIMU TpaBUS M TajeK, a TaKXKe JPEBECHO-
pacCTUTENBHBIX OCTAaTKOB. B BepXHEM CJI0€ YCTAHOBJIEHBI OTJIOKEHUS TOP(SIHBIX
0070T. ToJIIIMHA YETBEPTUYHBIX OTJIOXKEHUHN BapbupyeT B npeaenax ot 20 qo 140 m.
1.3 I'a30HOCHOCTH

3anoJiipHOE MECTOPOKICHHE PACIOIO0KEHO B Taz0BCKOM He(pTErazoHOCHOM
paiione Ilyp-Ta3oBckoii He(hTera3oHOCHOI 00J1aCTH.

3amachl YriIeBOAOPOJOB 3allOJIIPHOTO MECTOPOXKIEHUs (HOPMUPYIOT [1Ba
KOMIIJIEKCA PE3EPBYapOB: BEPXHUN — SBISETCA NPEUMYIIECTBEHHO T'a30HOCHBIM H
IPUYPOYEH K BEPXHEMEJIOBBIM OTJIOXKEHHUSAM; HIDKHUNA — He(Tera3oKOHJEHCATHBIMH,
IPUYPOUCH K BAJIAHKHHCKUAM OTIIOKeHUsIM[1].

B BepxHeil 4yacTM TypOHCKMX OTJIOKEHUM 3aJeraeT IMecYaHO-aJIeBPUTOBBIN
miact «T», TommuHOM 10 35 M, B KOTOPOM MPHUCBOJOBYIO M CBOJIOBYKO 4YacCTh
CTPYKTYpPbI 3aHUMAET ra30Basi 3aJ€XKb.

OcHOBHBIE 3amachl rasa CBs3aHbl C OTJIOXKEHUSMH CEHOMAaHCKOIO spyca.
[TOoKpBIIKOM 711 CEHOMAHCKOW Ta30BOM 3aJICKH SABJAKOTCS TJIMHBI TYPOHCKOTO

spyca.

CeHoMaHCKas razoBas 3ajJie)b BCKpbITa Ha a.0. OT MuUHYyC 1076,4 M 10 MUHYC
1317,9 m.

[IponykTrBHas TOJIIA CEHOMaHa COCTOUT U3 MEPECIauBaAIOIINXCS MMeCYaHbIX
Y aJIEBPOJIMTO-TIIMHUCTBIX OTJI0KEHUN Pa3TUYHOMN TOJIIMHBI.

DddexTrBHas Ta30HACKIIICHHAS TOJIIUHA 110 CKBaXMHAM U3MEHSETCS OT 2,5
M 10 190,6 M, B cpenHem mo 3ajiexxku cocTaBiss 68,7 M. B cooTBercTBUM CO
CTPYKTYPHBIM IUIAaHOM W NpUHATHIM mojoxeHneM ['BK 30Ha pacnpocTpanenus
HaMOOJbIINX 3HAYEHUN >(PGHEKTHUBHBIX Ta30HACHIIICHHBIX TOJIIUH PACIOJIOKEHA B

CBOJOBOM YaCTH CTPYKTYPHI.
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[Ipu pa3Beake MPOMBINLIEHHAS MPOAYKTUBHOCTh YCTAHOBJIEHA MO JaHHBIM
ucnbiTanuss B 20 ckBaxkuHaX. [IpM MCHOBITAHUM Ta30HACHIICHHBIX WHTEPBAJIOB
nebutsl raza cocraswiu ot 300 mo 844 TLIC.M3/cyT Ha Mmaibax 22-25 MM mOpu
nenpeccusx ot 0,02 no 1,70 MlIIa.

I'azoBoasiHol KOoHTAaKT 1Mo komiuiekcy I'MC nmpocnexuBaeTcs Ha OTMETKax OT
muHyc 1305,8 mo munayc 1317,9 M, 4TO NOATBEPKAAETCS TAKXKE MCHBITAHUSIMU
CKBaKUH[1].

HaGnrogaercss morpykeHrne KOHTaKTa B CEBEPO-BOCTOUYHOM HAaIPaBJICHHH.
3anexnb SBISIETCS MacCHMBHOM, BOJOILUIABAIONIEH, B COOTBETCTBUU C YCTAaHOBJICHHBIM
nonoxxenuem ['BK BoicoTa 3anexu 236,4 m, pasmepsr 30,5 x 51,0 km.

B HMXHEMENIOBBIX OTJOXEHMSIX JIOKa3aHa IIPOMBIIIJIEHHAs Ta30HOCHOCTh
cnenyromunx miactoB: bT,.3, bTgg, BTy, BTlll, BT112..

1.4 Teonoruyeckue OCOOEHHOCTH TYPOHCKOHM  3ajie:Kd  3amoJIAPHOIO
MEeCTOPOKIACHUSA

Ha nanHoil cTaguy M3y4eHHOCTH B pa3pe3e MECTOPOXKIICHUS BBISABJICHBI JBa
MPOAYKTUBHBIX KOMILUICKCA: TYPOH-CEHOMAHCKUN Ta30BbIM B OTJIOKEHUSAX BEPXHETO
MeJia U He()Tera30KOHICHCATHBIE 3aJIeKU B HUKHEMEIIOBBIX OTJIOXKEHUsIX. B BepxHel
YaCTHU TYPOHCKHUX OTJIOKEHUM 3aJIETaeT MECYAHO-AJIEBPUTOBBIN IUIACT «T» TOJILMHON
10 35 M, B KOTOPOM B MIPUCBOJIOBOM U CBOJIOBOM YACTSIX CTPYKTYPHI 3aJI€raeT ra3oBasi
3anexb. TypoHCKHE OTJIOkKeHHs (mmacT «T»), BXOAsSUIMe B COCTaB KY3HEIOBCKOM
CBUTBHI, HAa MECTOPOXKJICHUHU COJEPXkKAT IeCYaHO-aJICBPUTOTIMHUCTBIC TOPOJIbI,
O0ObEIMHEHHBIE B Ta3CAIMHCKYIO MadyKy. OTH OTJOXKEHUS SBISIOTCS HauOosee
MOJIOJIBIM TIPOJYKTHBHBIM KOMILIEKCOM B paspese Mena[2]. B Hacrosinee Bpems
TYpPOHCKasi 3aJIeKb  3alOJISIPHOTO  MECTOPOXIEHHUS  SBJISIETCS  TPEThbed MO
OYEpPETHOCTH BBOJIa B MPOMBIILICHHYIO JKCILUIyaTalldio Cpeid TYPOHCKHUX 3ajiexkei
MectopoxkaeHui 3anagHo Cubupu (Tadm 1.1).

Tabmuma 1.1 — PamkupoBaHue 3anexeil TypoHa IO TOTOBHOCTH K OIBITHO-

MPOMBIIIUIEHHON pa3paboTke
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Crenenn Hamnune Ouepe
IIponyktuB | Hamuuue Cymmap
Mectopox | 3amacel | IOArOTOB IIPOU3BOJICTB Ilb
HOCTb uHopactpy HBIN
JIeHUE rasa JIEHHOCTH €HHBII 0CBOE
3ajexei KTYpBbI pEUTHHT
3arnacoB MOIIIHOCTEN HUS
OxHo-
2 3 1 1 2 9 1
Pycckoe
3anmousipu
3 2 5 2 1 13 3
oe
Xapamnypc
paviyp 1 1 3 3 3 11 2
KOE
Tapenbcko
4 5 4 4 4 21 4
e
Hosouacen
5 4 2 5 5 21 5
bCKOE
Jlenckoe 6 6 6 6 6 30 6

TypoHCKkasi 3alie)Kb HM3y4Y€HA XYK€ CEHOMAHCKOW, TaK KaK pPa3BEHOYHbBIC
pabOoThI MPOBOJUIUCH €AMHON CETKOM CKBaKMH M HauOOJIbIIIee BHUMAHUE YIEIISIIOCH
CEHOMaHy, Kak Oojiee MNPOAYKTMBHOMY OOBEKTYy B IUIaHe 3amacoB. [locnennue
r'e0JIOTO-pa3Be0YHbIC paOOTHI IO YTOUHEHHIO 3armacoB Obutn ipoBeaeHsl 01.01.2008.
CornacHO HUM 3aJIeXb BMeIaeT B cebst 3amacel kateropuu Cq, paBubie 251,73 mupa.
M. JlaHHBII 0OBEM Trasa paBeH NpUMEpHO 8% OT BCEX HAYANBHBIX 3alacoB
BEPXHEMEJIOBBIX T1acToB 3anoyisipHoro HI'KM.

Bcekpeitue mimacta «T» ObLIO  OCYIIECTBICHO 72 pa3BelOYHBIMU, 482
AKCIUTYaTallMOHHBIMU BMECTE C HabJroAaTeIbHBIMU Ha TIyOnHe oT 1034 10 1248 wm.

ITo pe3ynbratam ['IC cymmapHasi TONIIMHA TYPOHCKOTO IJIACTa MEHSIETCS B
nuanasone 0,8-56,8 M, a cpemusis cocraBisieT 36,7 m[2].

DddexTrBHas ra30HACHIIEHHAS TOJIIUHA KOJUIEKTOPOB U3MEHSIETCS OT 4-8 M
Ha fore 70 20 M B cBoje. [Ipu stom 3(pdekTuBHBIC Ta30HACHIIEHHBIC TOJIUHBI
paBuel 13,0 M. Ha 3amagHOM CKIIOHE CTPYKTYpbl IPOUCXOJHWT YMEHBUICHUE
s dexTuBHbIX TonmuUH A0 0,6-0,7 M 1 nanee 10 MOJHOW TNIMHU3AUU KOJUIEKTOPOB.

[Toxpblmkoit  3amexu  CAyXaT TJIMHUCTbIE MOPOABI  OEpe30BCKOMl  CBUTHI.
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TexkToHNYEeCKHE IKPaHbI B IPE/IeIaxX 3aJieu OTCYTCTBYIOT. THII 3a€kKHU — MJIaCTOBO-
CBOJIOBasi, Ha 3aMaJiHOM KpbUI€ — JIUTOJOTHMYECKU SKpaHUpoBaHHas. TypoHCkas
3aJIekKb CUYMTACTCS €IMHBIM MOJICYETHBIM O0BEKTOM.

B pesynbrate npoBeneHuss [MC  ycraHOBIEHO, 4YTO  KOJUYECTBO
MPOHUIIAEMBIX TpociioeB Iacta «T» Mensercs or 1 go 18. OxpHako OOBIYHO OHO
u3Mmensiercst ot S5 go 10. Taxxke oTMed4eHO, YTO Cpead HUX MHOTO
KapOOHATU3UPOBAHHBIX MPOCoeB. [TopoabI-KOIEKTOPHI Macta « 1» npencTaBiaeHb
B OCHOBHOM aJICBPOJINTAMH, a OCTAJILHYIO JIOJII0 3aHUMAIOT TiecuaHuKu[2].

I'a3z 3anexu nnacra «T» aHaJIOrMYeH Mo COCTaBy CEHOMAaHCKOMY Tra3y. OH
comepxut ot 98,33 mo 99,44% CH,; ¢ HE3HAYMTEIBHBIM COJEPIKAHUEM TSKETBIX
yrieBoaopoa0oB — 3tana u npomana (0,208 u 0,097 % cooTBeTcTBeHHO). byTaH e B
COCTaB€ raza OTCYTCTBYET.

Bcero ucnpiTaHusi Ha OPUTOK B MHTEPBAJE 3aJIETaHHS] TYPOHCKOM Tra30BOU
3JIeKH 3aIoIsIPHOTO MECTOPOXKICHUS BhINMONHEHBI B 10 ckBaxuHax. [IpuToku raza
MOJyYEHBI B 8§ CKBAXKHMHAX, T'a3a C BOAOM — B | CKBaknHE, BOJBI — B | CKBaKUHE.

ITo pe3ynbpratam ucnbiTaHuid Ha a.0. oT —1012,2 M 1o —1208,1 M moay4eHbI
POMBIILTCHHBIE IPUTOKH rasa. JleGHTHI rasa m3Menstores ot 1,31 Teic. MY/cyT 10 65
THIC. MY/CYT IIpH AMaMeTpax muadparMbl 6 u 12 MM cooTBercTBeHHO. Ha Gombimx
1raibax MOKHO OKHAATh 0OJiee 3HAUMTEIbHBIX 1eOUTOB[2].

B Tabnuue 1.2 mnpuBeAeHbl OCHOBHBIE MapaMeTpbl TYPOHCKOW 3aJieku

3anonsipaoro HI'KM 1 aHaJIOTUYHBIX 3aJI€KEH.
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Tabmuma 1.2 —

OCHOBHBIE

napameTpbl

MCCTOPOXKICHUA U 3aJieKel-aHaJIoroB

TYPOHCKOMN

3aJIeKU  3arospHOro

[TapameTpsl TYpPOHCKOH |  3amosisipHoe IOxHo0-Pycckoe | Xapammypckoe

3aNIexKu MECTOPOXKICHUE | MECTOPOXKIICHUE (3aeXb-
(3as1eKb-aHalor) aHaJior)

Pasmepsn! 3anexu (dnuHa x 49,5 x 28 79x15,7 65x21

[[upuna, kM)

BricoTa 3anexu, M 217,7 136,5 100

Cpennsist TiryorHa 1200 839,2 1006-1130

3aJieraHus, M

WNuTtepBain 3aneranus, M 1034:1248 720:845 Het nannbix

Cpennsst Cy 51-11,5 13,87-25,17 15,2

ra3oHacChIIICHHAS C, — 8,74-18,2 11,3

TOJIIIMHA, M C+C, 51-11,5 10,03-22,95 13,2

[Iponuniaemocts, 10~ MKM° 6 5,1-17,2 1,4

Koaddunment mnopucroctw, 29 27-30 29

%

Koaddurment 44-51 45-54 54

ra30HACHIIICHHOCTH, %

MaxkcuManbHBIA 1eOUT rasa, 87 216 85

TBIC. M/CYT

["a30BOIsTHON KOHTAKT, M -1212 -845 -1045

HavansHabie Cy 206,82 286,18 587,11

re0JIOTHUECKUE G, — 52,1 118,74

3amacel Taza, mipAa | C;+C, 206,8 338,2 705,8

3
M

1.5 T'eosiornuyeckasi Moe/Ib TYPOHCKOM 3aJ1€:K1

TpexMepHasi reojoruyeckas MOJENb TYPOHCKOM 3ayexu 3amnoJisipHOro

MECTOPOXKICHHS TIOCTPOCHA B IporpaMMHOM KoMmruiekce lrap RMS.
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[IpoaykTUBHBIE  TYpOHCKHME  OTJOXEHMSI B  paspe3e  3amoisipHOro
MECTOPOXKJICHUS, BXOJASIT B COCTaB KY3HEIOBCKOW CBUTHI (MPOIYKTUBHBIN ILIACT
«T»). TypoHCcKasi 3aJie’Kb HECKOJIBKO OTJIMYAETCA 10 T'€OJOTUYECKOMY CTPOEHHUIO OT
CEHOMAaHCKOM. THI 3aJIe5KU — IIACTOBO-CBOAOBAS, JINTOJIOTUYECKN IKPAHUPOBAHHASL.
OO1masi ra30HACHIIIEHHAs TOJIIIMHA TAKXKE 3HAYMTEIIbHO MEHbIIIE CEHOMAHCKOW U B
cpeanem coctasisiet 10,0 m[2].

JIiist mocTpoeHust GUIBbTPAIMOHHBIX MOJICICH MPUHATA cxeMa (OPMUPOBAHUS
KapKaca Ha OCHOBE F€OMETPUHU «YIJIOBOM TOYKW», OOECIEUMBAIONICH B OTIMUUE OT
OJIOYHO-TIEHTPUPOBAHHON T'€OMETPUU 00Jiee BBICOKYIO TOYHOCTH BOCIIPOM3BEICHUS
rapamMeTpoB 3anexen. ['eonornueckas MOJeab MPOHUIAEMOCTH TYPOHCKOM 3aJIeKU

n300pakeHa Ha puc.l.2.

MpoxnuaemocTs,
ma

30
25 .
20
15 b

Pucynok 1.2 — Mopaenb NpoHUIITAEMOCTH TYPOHCKOW 3aJI€KU 3arOJISIPHOTO
MECTOPOKACHUS

IlocTpoeHne  MPOCTPAHCTBEHHOI'O  Kapkaca MOJEJIEH  OCYIIECTBIIEHO
OMpeJIeICHUEM MTOBEPXHOCTEN KPOBJIM U MOJOIIBEI NAYEK MPOTYKTUBHOTO TOPU30HTA
T ¥ 3agaHMEM TOIIIHH KaKIOTO CIIOS. @parMeHT NPOCTPAHCTBEHHOIO KapKaca
TYPOHCKOM 3aJIeXH C pa3/ielIeHHeM Ha IJIacThl IPEACTaBIeH Ha pucyHke 1.3.

B 2008 r. B pe3ynbTare nepecyera 3amacoB raza CCHOMaHCKON W TYPOHCKOM
3ajexend 3anoJIIpHOrO MECTOpPOXIeHMs, BbimoaHeHHoro OO0 "IMHUITI TUC",

Ha4dYaJbHBIC T'COJOIMYCCKHE 3allaChbl Ia3sa TypOHCKOﬁ 3aJIC)KHN OLICHCHBI B o0BeMe
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206822 MiH. M° (xatreropuu C;). U3 manHBIX, TIpencTaBiieHHbIX B TaOmmie 1.3,

CJIeayer, 410 B LOCJIOM II0 BCEM IIapaMCTpaM IIOJIYUCHBI YIOBJICTBOPUTCIILHBIC

pe3yabTarhl. OTKIIOHCHHE B HAUaIBHBIX 3allacax rasa He mpeblimarot 5%[2].

14420000

[ CE]

14430000 14440000 144500001 4460000X

Pucynok 1.3 — ®@parMeHT mpoCcTpaHCTBEHHOTO KapKaca TYPOHCKOH 3aJIeKU C
BBIJICJICHHBIMU MTPOIYKTUBHBIMU MMaYKAMHU
Tabnuna 1.3 — OueHka 3amacoB ras3a 1o TpeXMepHOM reoJIOTH4eCcKori MOIEIH
TYPOHCKOW 3QJIEHU U CPABHEHHUE C YTBEPKJACHHBIMU 3a11acaMu

O06BeM Koadumu I'eonoruuec Ot
Koadurment pacxoxe
ra30HACKIIIEH EeHT KHE 3aI1achl
Monens ra30HachbIIIeHH HUE C
HBIX TTOPOJ, | MOPHUCTOC rasa,
VUTH. M L e OCTH, J.e]I. VUL T'ocOamauc
. , I.eq. ) o, %
Y1Bepxae
"Huble [' K3 9691673 0,290 0,440-0,510 206822 —
(2008 rox)
Feo;‘;{“‘*e 9493763 0,289 0,508 205465 0,66

1.6 ®duabTpalinOHHO-eMKOCTHBbIE CBOMCTBA M MapaMeTPbl TYPOHCKOM 3aJ1€:KH 10

THAPOAUHAMHUYECKON MOJeIn

HudpoBast QuapTpanoHHas MOJENb TYPOHCKOW 3ajexu Oblaa co3gaHa

COTJIaCHO

cnerupuKaum

IPOrPaMMHOT0

o0ecrneyeHus

Eclipse.

Jns

UJAEHTUGUKALIMY THAPOAUHAMUYECKUX MapaMeTPOB TYPOHCKON 3aJI€KU 3aroIspHOTO
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MECTOPOX/ICHHSI BbIOpaHAa HW30TEPMHUYECKAs TPEXMEpHas Mojeib AByX(]as3Hoii
dunpTpamnuu (ra3, BoJa) B MOpUCTOH cpeme[2].

Moenbio yYUTBHIBAIOTCSA TPABUTAIIMOHHBIC CHJIBI, CKUMAeMOCTh IUIAcCTa U
HACBHIIMAIONUX €ro (DIOUIOB, BIMSHUE TPAJUCHTOB IUIACTOBOIO JABJICHUS Ha
OCTaTOYHBIC HACHIIICHHOCTH Ta30M W BOJOW, HEOJHOPOJHOCTh ILIACTa TIO
NPOHMIIAEMOCTH M TOJIIIUHE.

B kaxkaoMm ceToyHOM OJIOKe 3aJaHbl CIEAYIOIUE T'e0J0ro-Gpusndeckue
napaMeTphl IUIacTa, XapaKTEPU3YIOIIUE ero (pUIbTPaIMOHHO-EMKOCTHBIC CBOMCTBA
(Tabnuma 1.4):

—TIeCYaHUCTOCTb;

—TIOPUCTOCTB;

—TIOpPOBBII 00BEM;

—abcommoTHbIe npoHuitaemoctH 1o X, Y, Z[2].

Tabnuna 1.4 — Ilapamerpsl ky6oB OEC

Tapamerp Ky6 En. TypoHCKas 3a1exb
U3MEPCHUS CpenHee 3HaYCHHE
[TecuanuCTOCTH NTG T.e]1. 0,89
[Topucrocts PORO 1.e1. 0,29
[lopoBsiii 00beM PORV M 6961,17
Aoc.
MIPOHUIIAEMOCTD PERMX(Y) M/ 1,540
o X(Y)
Aoc.
MIPOHUIIAEMOCTD PERMZ M/l 0,310
o Z

Jlns ydeta creneHu HeoqHOopoaHocTy TuiacTta no @EC koIeKTOpoB cO3/1aHbl
6 pa3IUYHBIX PETHOHOB B 3aBUCHUMOCTU OT KO3(PUIIMEHTAa MOPUCTOCTH (Tabmuia
1.5).

Tabnuna 1.5 — BeigenenHble pernoHbl MO MOPUCTOCTH IS TYPOHCKOM 3aIekH

TypoHCKas 3a71€XKb

Howmep pernona SATNUM
[Topucrocts, a.exn. Jlons B macte, %
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1 0,230-0,270 22,17
2 0,270-0,310 49,97
3 0,310-0,330 17,31
4 0,330-0,340 4,54
&) 0,340-0,350 3,93
6 0,350-0,360 2,08

HeoOxoaumbie  nmisi  TUAPOAMHAMUYECKOTO  MOJCIMPOBAHUSA  (PU3UKO-
XMMHUUYECKUE CBOMCTBA Ta3a, BOJABL, U MOPOJbI MPU MOACIUPOBAHUU 337aBAJIMCh B
COOTBETCTBHH C YTBEPKICHHBIMH ImapameTpaM (Tabuma 1.6).

Ta6numa 1.6 — OcHoBHBIC CBOMCTBA (DIIFOMIOB JUIS TYPOHCKON 3aJICKH

TypoHcka
[Tapametp EnvHnne! usmepenns 4 3K
[I;macToBo€e naBieHue MlIla 12,39
CXUMaeMOCTb BOIBI 1/MIla -10™ 4,0
Bs13kocTh BOBI Mac 107 0,45
[110THOCTB BOJIBI B TOBEPXHOCTHBIX K/ 1,027
YCIIOBUSX
II;moTHOCTE ra3a KT/M° 0,6781

JUIsL TYpOHCKOM 3ajieku 3amnoJisipHOTO MECTOPOXKICHHS OIPEAEIIEH OJIUH
PETMOH HAYaJIbHOTO PAaBHOBECHS C HaYaJbHBIM IIACTOBBIM JaBiieHueM 12,39 MIla Ha
riyoune 1212 m.

B Tabmuue 1.7 npuBeneHO cpaBHEHHE HAYaAJIbHBIX I'€OJIOTMYECKHX 3aIlacoB
raza B THUAPOAMHAMHUYECKOM MOJENM TYPOHCKOM  3alle)KH  3aIoJsipHOrO
MecTopokaeHus U yTBepkaeHHbIX K3 B 2008 1.[2].

Tabnuua 1.7 — ConocraBiieHHe MOACUYETHBIX MMapaMeTpPoB (PHIBTPALMOHHON MOJENIH
TYPOHCKOM 3aJI€3KH 3aIOIsIPHOTO MECTOPOKIECHHS ¢ yTBepkaAeHHbIMU [ ' K3 B 2008T.

ITapameTp I'K3 @unbTpaMOHHas MOJEIb
[TopucrocTts, a. €. 0,290 0,288
['a30HaCHIEHHOCTD, 1.6, 0,502 0,497
Cpenusst 2¢dexTuBHas TONIIUHA, M 10,0 10,2
O0BbeM razocofepKaluxX MOpo,

MITH. M° 9692 9802
HagasbHbIC 3a1achl Ta3a, MIIH. M° 206822 204687
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2. TexHoJiOTH4YeCKHE PpelleHUsl, MPUMEHsieMble NPH Pa3padoTKe TYPOHCKHX
3aJ1e:Ke-aHaJIOr0B

2.1 T'e0s10r0-MpOMBIC/IOBasE XAPAKTEPUCTHKA TYPOHCKHUX OTJIOkeHHil HO:KHO-
Pycckoro mecropoxaeHust

l'a30HOCHOCTH TypOHCKHX OTIOXeHUN IOx)HO-Pycckoro mecTopoxaeHus
CBsI3aHa C HAJIM4YMEeM 11acta Ti.p, KOTOPBIN BKIIIOYAET B ce0s 2 3aexku, pa3/iesieHHbIC
HEPOHUIIAEMBIM TJMHUCTBIM mpocioeM. JlaHHBI T1UIacT  CcTpaTturpaduvecKu
MIPUYPOYEH K OTIIOKEHUSAM Ta3CAIIMHCKOMN MMavyKy, BXOJAIIEH B COCTaB Ky3HEIIOBCKOU
CBUTBHI U MPEACTABIEH KOMIUIEKCOM MEIKOBOJHO-MOPCKUX OTJIOKEHHUU. TypOHCKUI
KOMILJIEKC UMEET JIOKAJIbHOE pacrpocTpaHeHue, 3aneras BHyTpu MoirHou (800-1000
M) TJIMHUCTOW TOJIIH, SIBJISIOMEHCS PETHOHAIBHOW TMOKPBIIIKON ISl KPYIMHBIX
CKOIUICHHM Ta3a B CeHOMaHe. llameoreH-4eTBEpTUYHBIM BOJOHOCHBIM KOMILIEKC
CBSI3aH, B OCHOBHOM, C HaJMEP3JIOTHBIMU, MEKMEP3JIOTHBIMU U MOAMEP3IOTHBIMU
noa3eMHbIiMU BojaMu. [lokpeimikoit ayst tiacta Ti., ciyXaT TJIMHBI TEMHO-CEPbhIC
aJICBPUTUCTBIE, C PEAKUMH HaMbIBAMH CEpPOTO aJEBPUTOBOIO MaTepuala,
MOAYEPKUBAOIINE TOPU3OHTAIBHYIO CIOUCTOCTh. JIUTOJIOTHYECKHM MOpOABI IJIacTa
IPEICTaBJICHBI MIECYaHUKAMHU U aJIEBPOJUTAMM C MTPOCIIOSIMHU aJIeBPUTOBBIX TIHH[9].

B nmacte Ty, BeIsiBIIEHA O{HA Ta30Basi 3aJ1€Kb BBICOTOM 136,5 M nipu cpeaHei
riyoune 3aneranust kposiu — 839,2 M. [IpoTsKEeHHOCTH 3aie’Ku COCTaBIsAET 79 KM B
mmny 1 15,7 km B mmpuny[13].

l'azoBas 3anexp miacta Ti, Ha HOXHO-PyCcCKOM JIMIIEH3MOHHOM YYacTKe
MMEET IUIaCTOBO-CBOJIOBOE cTpoeHHe. OAHAaKO, YYWUTHIBAs, UYTO 30HA BOJOTa30BOM
JacTH COCTaBJIIET  TOJBKO 40% OT oOen TUTIOIIA TN 3aJICKH,
aKTUBHOCTH BOJIOHATIOPHOTO OacceitHa (M MpOABUKEHUS TUIACTOBON BOJBI B 3aJIC)Kb)
OKHMJIA€TCSl 3HAUUTEJIbHO HIDKE B CPaBHEHUM C pa3padaThiBa€MON CEHOMaHCKOM
3aJIEXKBIO.

Kposnst TypoHckoit 3anmexu BCkpbiTa 202 CKBaXKMHAMU Ha aOCOIOTHBIX
oTMeTKax oT munyc 708,5 M 10 munyc 836,7 M, u3 Hux 190 pacnonoxeHbl B YUCTO
ra3oBOM 30HE.

[IpoHunaemble MOPOCION TYPOHCKOTO BOJAOHOCHOTO KOMILUIEKCA HWMEIOT

JIOKAJIbHOC paCIpOCTPAHCHNUC U XAPAKTCPU3IYIOTCA HCBBICOKUMU I[C6I/ITaMI/I BOABbI OT
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2,8 M%/cyT Ha 10 MM mTynepe 10 3,1 M>/cyT npu AHHAMIYECKOM ypoBHe 757,8 M. 13
JTAHHOT'O KOMILJIEKCa OTOOpaHbI YEThIPE MPOOBI BOABI U3 ABYX CKBAXKUH, 10 KOTOPHIM
MPOBEICH XUMUYECKUIM aHallM3, Ka4eCcTBO MPOO HE IMO3BOJISIET OMPENETUTh COCTAB
IJIACTOBBIX BOJl C JOCTATOYHOW TOYHOCTHIO. [IpoHMIlaemMble IIacThl TypoHa
UCIIBITHIBAJIUCh HA COCEIHMX MECTOPOXKACHUSIX, TaKUX Kak Pycckom, Yacenbckowm,
Yerp-YacenbekoM, 3anosiipHoM U XaAbIPhIXUHCKOM. B pesysibraTe, MOTy4YeHbI
HE3HAYUTEIbHBIE MPUTOKH IJIACTOBOM BOJIBI C MUHEpanu3aluen B npeaenax ot 4,9
no 7,4 r/n. [lnacToBbie BOJBI CMEIIAHHOTO THUIMA: THIPOKapOOHATHO-HATPUEBOTO U
XJIOpHTHO-KaTbIeBoro[13].

CornacHo pesynbratoB o0pabotku ['MC, oOmue TONMMHBI IJIacTa
U3MEHSIOTCA B mpenenax oT 25,2 m g0 71,0 M, a agdekTuBHbIE Ta30HACHIIIEHHBIC
TOJIIMHBI — OT 4,8 M 710 41,4 M.

3Ha4YeHUs1 NPOHUIIAEMOCTH B LIEJIOM MO 1uiacty uaMmenstorcs ot 0,01-10 MKM’
10 961,67-10° mxm°. CpefHee 3HAUCHHE TPOHUIAEMOCTH B Ta30HACHICHHON YaCTH
cocrasmster 60,43-10° mxm® (283 ompeseneHns Mo KepHy).

Cpenuen3penieHnble napamerpel @EC mo kepHy ra3oHachIlIEHHON 4YacTh
miacta Ti, pacnpeenuiuch CIeayrImuM obpa3oM: mopuctocth — 28,4%,
BoJioHackIeHuem 31,8 %, mponutiaemocts — 66,72 MKM?.

ITo pesynbraram unTepnpetanuu [ MIC, pacnofioxKeHHbIX B Ta30HACHIIIEHHOMN
30He miacta Ti.p, ONMpeneneHo, 4YTO Ta30BOJASHONM KOHTAKT BCKPBIT OypeHHEM B
MIPOHUIIAEMOMN YaCTH TJIaCTa HAa a0COJIFOTHON OTMETKE MUHYC 845 M.

Jlns ompenaesnieHWs cOCTaBa IUIACTOBOTO Ta3a, B IPOIECCE HCIBITAHUS U
HCCIIEIOBAHUS Pa3BEIOYHBIX CKBOXUH MPOBOAMICS OTOOP MpoOd cBOOOIHOIO raza u
raza cemapanuu. Bcero u3 macta Tp, orobpano 29 mpoO rasza, gons mpod
CBOOOJIHOTO Ta3a cocTasiisieT 18 mpoo.

JIJist  TUTONOTMYECKONM M (U3MYECKOM XapaKTePUCTUKU HCIIOIb30BAIUCH:
MOCJIOWHOE OINMMCaHNEe KepPHA, BHIMOJHEHHOE KaK B MOJICBBIX, TAK U B JIAOOPATOPHBIX
YCIOBUSIX U JlaHHblE JIaDOpaTOpHBIX  MCCleNoBaHUWW KepHa. Bcero Ha
MECTOPOXKACHUH U3 Tutacta T, KepH oTOMpasics B 22 CKBaXHMHAX, OOIIMI BEIHOC IO

macty coctaBui 609,1 M ipu 00111eM BCKPBITHE 110 TacTy 753,5 M, B TOM 4uciie U3
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ra30HACHIICHHON yacT BeiHECeHO 268,1 M[13].

[IpomyKTUBHOCTh  3aJ€XH  TEPBOHAYAIbHO  ObUTA  MOJTBEPIKICHA
ornpoboBanreM 20 MOMCKOBO-Pa3BeIOYHBIX CKBAXKUH U OJHOW HAOIIOJaTEIbHON Ha
pPa3IMYHBIX TUICOMETPUYECKHX OTMETKax, W3 HUX B TpPeX IMOJyYEHbI
HEIMPOMBIIIUICHHBIE MPUTOKH ra3a, a B 17 CKBaXMHAX MPOMBIIIJIEHHBIE 1€OUTHI OT
16,3 Toic. M*/cyT 10 216,0 ThIC. MY/CYT.

IInact T;, wucneitan B 20 ckBaxuHax B 34 oObekrax. B mporecce
UCCIeoBaHuM nosrydeHo: 29 GoHTaHoB Ta3a, 3 (oHTaHa rasa c 1jIacToBOW BOJOH, 1
MPUTOK IJIACTOBOM BOJIBI M B 1 00BEKTE MPUTOKA MJIACTOBOTO (PJIIOM/1a HE MOIYUYECHO.
11,7. IlomydyeHHble 1O CKBaXMHaM (POHTaHbI raza B 29 o0beKTax HE MPOTUBOpEYAT
xapaktepuctuke no ['JIW. Jlebutsl rasa BapbUpyloT B mpeaenax ot ao 176,8 Teic.
M3/cyT npu paboTe CKBaXMH Ha quadparmax aguamerpoMm 9,5-14,5 MM M MIIacTOBBIX
nernpeccusx 2,38-9,12 MIla. AGcoroTHO-CBOOOIHBIN 1eOUT BapbupyeTcs ot 16,9 1o
272,7 Thic. MY/cyT. B CKBakmMHe 3 MOJNYdYeH NPUTOK Ta3a HEIPOMBILLICHHOTO
sHadennss 0,2 Teic. M/cyr. Cpennme 3HaueHHsS KOO(Q(HIMEHTOB MOPUCTOCTH,
MPOHMIIAEMOCTH M OCTaTOYHON BOJIOHACBIIICHHOCTH NpUBEACHBI B Tabmuie 2.1[13].

Tabnuua 2.1 — 3nauenus Ko3(hPUIIMEHTOB MOPUCTOCTH, TPOHUIIAEMOCTH U
OCTaTOYHOW BOJIOHACBIIIEHHOCTH JJisl TYpOoHCKOM 3anexu FOxuno-Pycckoro HI'KM

3anexnb Koaddumment Koaddumment Koaddurment
nopucrocty, K nponunaemoctu, Ky, OCTaTOYHOM
10 MrM? BOJIOHACHIIIIEHHOCTH
TypoHckas 0,244 26,4 0,814

2.2 D(PPeKTHBHOCTH TEXHOJOTMYECKHUX PpelleHUi, TNPUMEHSIMBIX MpPH
pa3padorke TypoHcKkoi 3aJ1exu FO:kHo-Pycckoro mecropokaennst
HOxHO-Pycckoe MecTopokaeHue cTajo MEepBbIM OOBEKTOM, Ha KOTOPOM
HAvajach OMBITHO-NIPOMBINIJIEHHAs pa3paboTKa TypoHCKOH 3anexu. OHa Benach
cwtamu nodepHer kommanuen ['asmpoma — «OAO CesepredTerazmpom», KOTopas
npeacTaBuiia Ha BceoOlee 0003peHrue MHOTHE MPOEKTHBIE PEIICeHUS B OTHOIICHHUU

TYpPOHCKO# 3anexu[5]. B HUX NpUBOAMIOCH OOOCHOBAaHHE JJIMH TOPU3OHTAIBHBIX
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CTBOJIOB MHOT03a00MHBIX CKBXHUH M TypoHCKHX TuactoB T; u T, Ilomumo
opoYyero, B UX TMpPOEKTax ObUIM OCBEIIEHBI pPE3yJabTaThl OypeHHUs MepBOU
HKCIIEPUMEHTAJILHON JBYX3a00MHON CKBAKHUHBI, KOTOpas MoKa3aja 3HAYUTENIbHYIO
3¢ (}EKTUBHOCTh B CPAaBHCHUM C BEPTHKAIbHOW CckBakmHOI[48]. [IpoekT xomMmaHum
BKJIIOYAJI B €05l CTPOUTENHCTBO YHHKAJIBLHOM JIBYX3a0OHOM CKBa)XKMHBI, B OCHOBE
KOTOpOH OblIO 00bEeIWHEHHE [IBYX TEXHOJOTUWA MOBBIIECHUS 3(PPEeKTUBHOCTU
pa3pabOTKU:  TEXHOJOTHH  OJHOBPEMEHHO-PA3[ENbHON  JKCIUTyaTallud |
CTPOMTEIBCTBA MHOT03a00WHOW CKkBaxHHBI[28]. B maHHOW MHOr03a0oWHOM
CKBQ)XMHE OCHOBHOI TOPU30HTAJIbHBIA CTBOJI BCKPBIBAE€T IOJOIIBY TYPOHCKOIO
macta ¢ 0ojee BBICOKMMHU (PUIbTPALMOHHBIMU CBOWCTBaMH, & OOKOBOW — KPOBIIIO
wiacra, riae (QuIbTpallMOHHO-EeMKOCTHBbIE CBOMCTBa HuUXke. Ilpu cTpouTenbcTBe
JAHHOM CKBaXXMHBI Oblla NPUMEHEHA TEXHOJIOTHS CThIKA CTBOJIOB KOMITAHHH
Halliburton, a mist 700bIuM ra3a ¢ ABYX pa3HBIX YYacTKOB IUIACTa OBLIM MPUMEHEHBI
JIBE KOJIOHHBI HACOCHO-KOMIIpeCCOpHBIX TpyO[5]. Tarke Aisl OCyIIecTBICHHS TaKOH
no0bIYM  ObUIa CIPOEKTUPOBAHA CIELMANIbHAs JyalibHas (OHTaHHAs apMarypa
kommanuenn «AK Koper», koTopas 1mo3Bosuia 3aMepsTh 1eOUT U TapaMeTphl T1acTa

M0 IBYM pa3HbIM O0BEKTaM U JOCTABIATH QIIIOU]I B OOIIYIO ra30CO0PHYIO CeTh (puC.
2.1).

ATALMOHHAR

Y
axkenn HAR CKBAXMHA

BYX3A60M
e Ne174 o
a TyPOHCKYIO TASH Uy
T
A CTOPOXAEH

Pucynok 2.1 — JlyansHast oHTaHHAs apMaTypa ABYX3a00MHON CKBaKUHBI
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['maBHBIMH K€ NpPEeUMMYLIECTBaMU COBMelleHHs TexHojorud OPD u M3C
MOXHO CYHMTaThb 3HAUYMTEIIbHOE YBEJIMYEHUWE Ta300TJa4d 30H C  Majou
IIPOHUIIAEMOCTBIO, YBEIMYECHUE IPEHUPYEMOM 30HBI, BO3MOYKHOCTH PETYJINPOBAHUSA
N0 OTAEIBHOCTH TEXHOJOTMYECKOIO peXuMa padoThl CTBOJOB, COKpAILEHHUE
UHQPACTPYKTYphl M CHI)KEHHE BPEJHOTO BO3ACHCTBHUS Ha OKPYXKAIOIIYIO CpELy.
Taxxe BaKHO OTMETUTh, YTO CKBaXKMHA C yaJIbHOM apMaTypoil Oblla MOCTpOEHa Ha
TOTOBOM CHOMAHCKOM HMH(PACTPYKType, UYTO 3HAYUTEIbHOE COKPAaTHIO oOIIue
KaIUTaJIOBIOKEHU[27].

3a BpeMsi ONBITHO-IPOMBINUIEHHOW pa3padoku TypoHa HOxxHO-Pycckoro
MECTOPOKACHHS OBLIIO OIPOOOBAHO MHOMXKECTBO TEXHOJIOTMUYECKUX PEIIEHUH, IPUYEM
KaK yCIICIIHBIX, Tak U Manod(pdekTuBHbIX. Ha nmepBoHauanbsHOM 3Tarne pa3paboTKu
ObLTM TPOOYpPEHBl BEPTUKAIBbHBIE CKBAaXUHBI, HACOCHO-KOMIIPECCOPHBIE TPYOBI
KOTOPBIX pAacloylarajiuch BbIIIE HHTEpBaia mnepdopaunu. Brocneactsuu ObLIO
ONpENENICHO, YTO TaKWe CKBAXHUHBI SBISIIOTCS ManodddextuBHbiMu, a HKT
HEOOXOAMMO CITyCKaTh 10 YpoBHS 3a0o0s. Ho HecMoTpst Ha 3TO, 3KCIuTyaTauus
IPOCTBIX BEPTUKAJIbHBIX CKBRXUH BCE PABHO OKa3zajach Majno3()(PEeKTUBHOM, TaK Kak
30Ha JPEHUPOBAHMS B TAaKOM ciy4yae HeOoJblIas, a Ha 3a0o0€ CKaIlJuBaeTcs
3HAYUTEIBHOE KOJMYECTBO JKHUJIKOCTH, KOTOPOE HE BBIHOCUTCS IOTOKOM ra3a Ha
noBepxHocTh[13].

B 2012 rony 6bina nmpoOypeHa nepBasi CKBaKMHA C BOCXOASAIIMM TpoduiieM
Ha TypoH. IlpuMeHeHue [aHHOW KOHCTPYKLUMH JOJKHO OBUIO TPUBECTH K
VIYYIICHUIO TPOAYKTUBHBIX XapakTEPUCTHUK CKBAXKMH C OJHUM 3a00eM NpH
BCKPBITUH TIACTA C BBICOKOM pacuI€HEHHOCTHIO.

[locne wucnbiTaHusl Pa3TIUYHBIX KOHCTPYKIUN CKBOXWH © Tpoduiiei,
KOMIIaHWEW ObUIO MPUHATO pEIIEHWEe O MPOBEACHUH MHOTOCTaJAMMHOIO
TUJIPABINYECKOTO Pa3pbiBa IUIACTA MPU TOPU3OHTAILHOM BCKphITUH[12]. DBoMOIUS
TEXHOJIOTMUECKUX pEIIEHUN TMpU OMNBITHO-NIPOMBIIUIEHHOW pa3paboTKke TypoHa

FOxHo0-Pycckoro mecroposxaenus n3oopaxeHa Ha pucynke 2.1[13].
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TopM20HTaNBHOE BCKPBITHE +
mHOro30HHbM [Pl

Bocxoasuwsi npouns.
[lsoMHOe BCKpBITME NNACTA,
L -85Tm

MHOrOCTBONbHAS CKBANMHA.
lopu3oHTanLHOE BCKpLITHE.
Mapannenskbin nudt HKT

Pl 1a BofHOM OCHOBE - 80 T

TnoTxas nepcpopaums.
Tocnyck HKT.

BepTukanbHoe BCKpbITHe. Mporpes cTeona
Nepdropauus

PucyHok 2.2 — DBOIONMS TEXHOJIOTHYECKUX PEIICHUN MPU pa3pabOTKe TYPOHCKOM
3anexu FOxuo-Pycckoro HI'KM

B nepuon ¢ Hayasia onbITHO-IPOMBIIIEHHON pa3paboTku TypoHa u 10 2016
roja BkIouuTenbHO Ha HOxHO-Pycckom wmecTopoxkaeHuu ObUTM  OMpPOOOBAHBI
CJIEAYIOIINE TEXHOJIOTMYECKHUE PEIICHHUS:

— B 2011 romy Obula mpoOypeHa W BBEACHA B SKCILUIyaTalMI0 CKBA)KHWHA C
JIBYMSI TOPU3OHTAJIBHBIMH cTBoJamu. JleObut ee B cpeaHem cocrtaBisr 200
TBIC.M/CYT.

—-B 2012 romy Obiia mpoOypeHa BepTukaibHas ckBaxuHa (XXO01) c
nociaenayromuMm nposeaeHrnedn Ha Heu ['PII, ropu3zoHTanmbHass CKBaXMHA C
TOPU3OHTAIBHBIM Y4acTKOM B 480 M C JanbHEUIIMM MPOBEACHUEM TPEXCTAIUINHOTO
THPABINYECKOTO pa3pbiBa M Tropu3oHTaibHas ckBaxkuHa (XX02), 3akoHUCHHAsS
LEJIEBbIM (PUIBTPOM.

— B 2014 rogy Obuta BBefieHAa B DKCIUTyaTallMI0 MPOCTask TOPU30HTAIbHAS
ckBaknHAa. HakoreHHblii 00beM m00bUM ¢ Hee 3a 2 roma okaszaics okojo 100
MITH.M®,

B pesynbraTe npoBeneHHbix Ha  FOxHO-PycckoM — MecTOpOXAEHUU
MEpONPHUATHH ObUIM cliellaHbl BBIBOJBI O TOM, 4To I'PII 3HaumTeapHO MOBBINIIACT
s pexkTuBHOCTH pa3paboTku (puc.2.3) TYpOHCKOW 3ajiexd, OJHAKO ero 3¢dexT
KpaTKOBpeMeHHbIN. J[0Oblua jke€ ra3a 3a CYET CTPOUTENIbCTBA TOPU3OHTAIBHBIX
CKBO)XHMH HE Be3Jie Mokazana 3pQGEeKTUBHOCTb, IOTOMY KaK TYPOHCKUHU IJIACT UMEET

HU3KYIO ITECYaHUCTOCTh, BRICOKYIO aHW30TPOITHIO U PaCWICHEHHOCTH[12].
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Pucynok 2.3 — ConocraBiieHre NPOAYKTUBHOCTEN TYPOHCKUX CKBakUH FHOkHO-
Pycckoro MecTopoxaeHust Ipy pa3InyHbIX TUNIAX 3aKAHUMBAHUS

2.3  Teosioro-mpoMbICJIOBasi  XapaKTePUCTHKA  TYPOHCKHX  OTJIOKeHHH
XapaMmypcKoro MecTOPOKIeHHUsI

['a30HOCHOCTP TYPOHCKHMX OTJIOKEHUU XapaMIlypCKOr0 MECTOPOKACHUS
HaIIPSIMYIO CBSI3aHA C HAXO0XKJIEHHEM B COCTaBE Ky3HELOBCKOW CBUTHI ra3CAIMHCKON
Na4ykd, B KOTOPOM HUMEIOTCS NECYaHUCTO-aJEBPOJUTHBIE MPOCIOH, KOTOPBIE H
0OyCJIaBIMBAIOT KOJUIEKTOPCKHAE CBOMCTBA OTJIOKEHUM, SBISSACH OTIWYUTEIBHOU
0COOCHHOCTBIO paspe3a TazoBckoro Tuma. Mcxoass U3 NaHHBIX TeOPU3UUECKUX
UCCIENOBAHMM M M3YYEHHOCTH KEpHA, MOXHO BHJETh, 4YTO Miact «T»
XapamImypckoro MeCTOPOKJIEHHUSI CIIOKEH B OCHOBHOM HPUOPEKHO-MOPCKUMHU H
MOPCKUMHU  OTJIOXKEHHMSIMU. B mporeHTHOM oOTHowmeHuu OH coaepxkuT 30%
JIMHUACTOrO lemeHTa, 16% KpymHo3zepHucToro aneBpura, 7% mnecka u 47%
MeJKo3epHUCTOTO aneBposmta. OH 3aneraet Ha riyouHax ot 940,7 m mo 1086,6 M u
coaepkut npumepHo 80% 3amacoB raza Bcero MecTopoxaeHus (okoso 700 MJIpJI.M3).
[Tpu B3siTHM MPOO raza ¢ TYPOHCKOTO IIacTa ObLIO BBISIBICHO, YTO €0 ra3 UMeEeT
pPEeuMYIIEeCTBEHHO MeTaHoBbIM cocTaB (97,9% CH,). Konnencara ke u HepTH npu
otOope oOHapyxkeHo He O0bu10. [Tpu mpoBenennu ['PP Ha Typon Obuio npodypeHo 37
CKBAXHMH, JEOUT KOTOPBHIX M3MEHSUICSA OT 5 10 60 ThIC.M’/CYT. mpu mempeccuu 10 6
MIIa. Ilo maHHOMY AEOMTY MOYKHO CYJIHUTh O Majol MPOAYKTUBHOCTH CKaXHWH CO

CTaHJIAPTHBIMU THITAMHU 3aKaHUYMBaHU[23].
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Pa3zpaboTka TypOHCKOTO IIacTa JAaHHOTO MECTOPOXKACHUS  CUJIbHO
3aTpyIHEHA W3-3a HHU3KUX (DUIBTPAIlMOHHO-EMKOCTHBIX CBOWMCTB, BBICOKOM
pacwieHeHHOcTH Miacta (Oonee 13 mpomaacTKkoB), HU3KOM  HayaJbHOU
Tra30HACHIIIEHHOCTH W TMOABMXKHOCTU Trasza. [lmactoBas TeMmmeparypa Ijiacta OKOJIO
27°C, mavanmpHOe 1iactoBoe pgasiienue — 11 MIla. ['a3onacelieHHass TOJIIIIMHA
cocTaBisieT 0Ko10 14 m[7].

24  D(PPeKTHBHOCTH TEXHOJOTMYECKUX PpellleHUH, TNPUMEHSIMBIX TMPH
pa3padoTKe TYPOHCKOH 3aJ1e:Ku XapaMIypCKOro MeCTOPOKIeHUs

Nudopmanus, nomydennas B xone peanuszanuu LIUIT «Typon» mo3Bomiuiia
NEPENTH K OMBITHO-NPOMBINIIEHHOW pa3paboTke ruiacta «T» Xapammypckoro
MECTOPOXKIACHUS ISl OIIEHKU 3aMacoB rasa, GakTHUYeCKH BOBJIEKAEMbBIX B BBIPAOOTKY,
YTOUHEHUS TEXHOJOTUM BCKPBITUS MPOAYKTUBHOIO HWHTEpPBaJla M KOHCTPYKIIMH
TOOBIBAIOIINX CKBAKUH, TMPOBEICHUS HCCIEAOBATEIbCKUX PabOT M 0OOCHOBAaHUSA
ONTHUMAJIbHBIX TEXHOJOTHYCCKUX PEKUMOB pabOThl CKBaKUH [44].

B pamkax mnpoekta ObUTM TPOOYpEHbl CKBaXUHBI C Pa3JIMUYHBIM THUIIOM
3aKaHYMBAHUA. TOPU3OHTAJIbHAS CKBaXMHA C mpoBeleHueM Ttpex craauu ['PII,
BepTukanpHasg ckBakuHa ¢ ['PII, a Takke ropuszoHTanpHas ckBakuHa ¢ 600 M
TOPU30HTAIBHOTO y4acTka. ['a30quHaMHYecKre HUCCIEAOBaHUS MOKAa3alu BBICOKYIO
2 PEKTUBHOCTH MIPOBEICHHOTO MHOTOCTAIMITHOTO I'PIL. Hanpuwmep,
MPOAYKTUBHOCTh BEPTUKAJIBHOM CKBAXXMHBI TMIOCJE THAPABIMYECKOTO pa3phiBa
noBeicryiack B 3,4 pasza. Ilocime mpoBeneHHs TMPOMBICTIOBO-T€O(U3UIECCKUX
HCCIIeIOBAaHUM OblIa ompejiesieHa TeoMeTpus TpeuiuH: ee dh(PeKTuBHas MOy IMHA
coctaBuia 65 M, a Beicota 41 M. HMccinegoBanusi xe Ha CHEUMAIBLHOM ammnapare
«HanpiM» BBISSBIIIM TOHWKEHHBIE (DUIBTPAIMOHHBIC CBOWCTBA W CKAaIlJIMBAHUE
KUJKOCTH C TECKOM Ha 3a00€ CKBaKUHBI. DTO JIMIIHUK pa3 MOATBEPAMIIO, YTO
CTaHJapTHBIC THUITbI 3aKAHYMBAHMS HE MTOAXOIAT ISl TYPOHCKOTO miacta[22].

Ecmu xe cpaBuuBate ['PII B nanHOM BeprukanbHOM ckBaxuHe ¢ [PII,
MIPOBEJCHHBIM HA TOPU30HTAIbHONW CKBAKUHE B TPU CTAJIUU, TO MOYKHO 3aKJIFOUUTH,

YTO MPOAYKTUBHOCTH B MOCJEIHEM cllydyae yBeauuwiach B 4,5 pazaun B 1,5 pasza no
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CPaBHEHMIO C MEPBOHAYAIBHON MPOJAYKTUBHOCTBbIO B TOPU3OHTAIBHOW CKBAXXUHE 10
['PII[44].

[Tocne OypeHus BBIIIEONMMCAHHBIX CKBaXXUH OBLIM BBHIOPAHbI NMEPCIEKTUBHbBIE
TUTBl 3aKAHUYMBAHUS CKBAXXUH JJIsI TYPOHCKOTO IIacTa, MCXOHSl M3 MOCTPOEHHOM
dbunbrpanmonnon moaenu. st nposeaeruss OIIP cnenumanuctamu «HK PocHedTh»
ObLTM BBIOpaHBl 5 THUIOB 3aKaHYMBAHMS. HAKIOHHO-HANpPABJICHHAs CKBaXXUHA C
npoBeneHueM [ PII, ropu3oHTanbHas CKBaXXKMHA C JUIMHOM TOPU30HTAJIBHOIO CTBOJIA
1000 m ¢ nsatuctaguitibiM ['PII (skcmutyaTarimonHasl KOJOHHA AuamMeTpoM 178 M,
kononna HKT 73 mm), mMHOro3aboifHas CKBaXHMHA C MPOTHKEHHOCTBIO 600 M
(okxcrutyaTanuonHas kojoHHa 178 mM, komonHa HKT 73 mwm), ropusoHTaibHas
ckBaknHa ¢ ayuHOoM 1000 M M BOCXOJSIIUM CTBOJIOM (SKCILTyaTallMOHHAs KOJIOHHA
nuametpoM 102 mwm, xkononHa HKT 60 MMm) u ropusoHTanbHas CKBa)KMHA JIMHOM
1000 m ¢ I'PIT (3kcrutyaranmonnas kosionHa 146 mwm, kostoaHa HKT 60 mwm)[24].

B pesynbrare wuccnegoBaHuii Obuld BbIOpaHbl Haunbosee 3(h(eKTUBHbBIC
TEXHOJIOTUYECKUE PEIICHUS TI0 OTHOIIEHUIO K pa3padOTKe TYpPOHCKOTO IjacTa
XapaMiypckoro Mectopoxaenus[44]:

— Tun 3akaH4YMBaHUs . TOPU3OHTAIbHAS CKBaXKMHA ¢ puMeHeHueM [ P11,

— KonnuecTBo ckBaXkuH Ha Kycte: 5/6;

— Yucno craguii I'PI1 qist ropu3oHTaIbHBIX CKBaKUH: 3/5;

— Otxox ot Beptukanu s ['C ¢ I'PIT: 500/1000 m[25].

HHC + PN I'C npotsxexHocTsio 1000 m + 5PN | M3C nporsixerHocTIo 600 M
Omxopn or seprixany 1000 M (178-MM 3KCNNYATALMOHHAA KONOHHE/ | (178-mm axcnnyataumonnan kononna/73-mm HKT)
(146-Mm 3xcnnyaraumonHan KonoHHa/60-mm HKT) 73-mm HKT) |
0
20 ||
=
2 w0
g T T
- 600 \ |
T I'C nporsxensocTsio 1000 M I'C npotsxennocTbio 1000 M + PN
800 M~ € BOCXORAUWM Npodunem (146-mm axcruryaraumornas konokna/60-mm HKT)
\ (102-MM KCNNYATALMOHHARN KONOHHA/ |

60-mm HKT)
200 0 201 402 603 804 1005 1206
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Pucynok 2.2 — Tumsl 3akaHYMBaHUS CKBAXHH, MPOOYPEHHBIX Ha TYPOHCKH IiacT

XapaMITypCKOTO MECTOPOXKICHUSA
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Pucynok 2.3 — Onerka 3kOHOMUYeCKOU 3((HEKTUBHOCTH TEXHOJIOTUYECKUX PEIICHUN

pu pa3paboTke TypoHa XapaMITypCcKOTO MECTOPOKIACHUS
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5. ConuaabHasi OTBETCTBEHHOCTh

B nanHOil rnaBe OyIyT pacCMOTPEHBI: MPOU3BOJCTBEHHAs 0€30MacHOCT,
AKOJIOTHYecKasi 0€30MacCHOCTh, 0€30MacHOCTh B YPE3BbIUAMHBIX CUTYallUIX, 4 TAKXKe
MPaBOBbIC U OPTAHU3ALIMOHHBIE BOMPOCHI TPOU3BOJCTBEHHOI 0€30MaCHOCTH.

5.1 IlpaBoBbIe U OPraHU3aNMOHHbIE BONPOCHI 00ecnevyeHus1 0e30MaCHOCTH
5.1.1 CneunanbHble (XapaKTepHbIE 1JI NPOEKTUPYEeMOH pado4eii 30HbI)
MPaBOBbIe HOPMbI TPYI0BOTI0 3aKOHOAATEJIbCTBA.

3akoHogaTenabcTBOM PK perymmpyroTcss OTHOIIEHUST MEXKIy OpraHu3auued u
pabOTHHUKAMU, KacarollHUecs OIUIaThl TPYJa, TPYAOBOTO PACIOPSAKA, COLMAIbHBIX
OTHOIIEHUH, OCOOEHHOCTH pETyJIUpPOBAaHUS TpyJa >KCHIIWH, JeTeH, JroAell ¢
OTPaHUYCHHBIMU CHOCOOHOCTSIMU U Jp. [IpogoipkuTenbHOCTH paboyero AHS HE
no/bkHa TpeBbimiaTh 40 yacoB B Heaenmo[6]. Jinst paOOTHHMKOB, paboOTaIONMX Ha
MECTax, OTHECEHHBIX K BpPEAHBIM YCJIOBHSAM Tpyna 3 u 4 creneHu — He Ooisee 36
4acoB. Opranuzamusi  o0si3aHa  TMPEAOCTaBIATh  €XKETrOoJAHbIE  OTIyCKa
MPOJIOJDKUTEILHOCTRIO 28 KaneHJapHbIX AHei. s paOOTHUKOB, 3aHSTHIX Ha
paboTax C ONACHBIMU WJIM BpPEIHBIMU  YCJIOBUSIMHU, IMpEAyCMaTPUBACTCS
JOTIOMTHUTENBHBIA  OTHMYCcK. PaboTHUKY B TedueHwe pabouyero JHS JIOJDKEH
MPEOCTaBISATLCS, EpephIB HE OoJiee ABYX 4acoB U He MeHee 30 MUHYT, KOTOPBIM B
pabouee Bpemsi He BKJIoyaercs. OpraHuzanus BbIIIJIAYMBAECT 3apaOOTHYIO ILIaTy
pabotHukam. Bo3MokHO  yaep)kaHue  3apa0OTHOM  IUIaThl, B  CiIydYasx,
npenycMmoTpennblx TK PK cr. 137. B cnydae 3anep:kku 3apaOoTHOM miiatkl Ooliee
yeM Ha 15 nHel pabOTHHK HMMEET MpaBO IMPUOCTAHOBHUTH PAOOTy, MHUCHMEHHO
yBeIoMHB paboTomarens[6].

Cornacao TK P®, N 197 - @3 kaxablii pabOTHUK UMEET MPaBO Ha:

— pabodee MeCTO, COOTBETCTBYIOIIEE TPEOOBAHUSIM OXPaHbBI TPY/IA;

— 00s3aTeNIbHOE COLMAIbHOE CTPaXOBaHHWE OT HECUACTHBIX CIIy4aeB Ha
IIPOM3BOJICTBE M MPOo(deCcCHOHATBHBIX 3a00JIeBaHUIl B COOTBETCTBUH C (peaepaTbHBIM
3aKOHOM;

— TMOJyYeHUe JOCTOBEPHOM uH(popMaIu oT paboronarerns,

COOTBETCTBYIOIIUX TOCYIapCTBEHHBIX OpPraHOB M OOIIECTBEHHBIX OpraHMU3aluii 00
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YCIOBUSIX M OXpaHe Tpylna Ha paboyeM MecTe, O CYIIECTBYIOUIEM PHUCKE
MOBPEXKACHUS 3I0OPOBBS, a TAKXKE O MEpax IO 3allUTe OT BO3JICHCTBUS BPEIHBIX U
(WJIHM) OTIaCHBIX TIPOU3BOJICTBEHHBIX (DAKTOPOB;

— OTKa3 OT BBINOJIHEHUS padOT B CiIy4ae BO3HUKHOBEHUS OMACHOCTH IS €T0
JKU3HU M 3]0pOBbS BCJIEICTBHE HapylleHUs TpeOOBaHMI OXpaHbl TpyJa, 3a
UCKIIIOUEHUEM  CJIy4aeB, MPEAyCMOTPEHHbIX (eaepaibHbIMU  3aKOHaMH, 10
YCTpPaHEHUs TAaKOW OMACHOCTH;

— obecrieueHne CpeICcTBAaMU WHIUBUAYATbHOW M KOJIJIEKTUBHOM 3alUTHI B
COOTBETCTBHH C TPEOOBAaHUSAMH OXPaHBI TPyZa 3a CUET CPEACTB paboTOAaATENS,;

— oOyueHue Oe€30MacHbIM METOJaM M MpHUeMaM TpyJda 3a CYET CpPEJACTB

paboTonaTens[6];

5.1.2 Oprann3aniuOHHbIE MEPONPHUATHSA NIPU KOMIIOHOBKe pado4eid 30HbI

KommoHoBKka paboueli 30HbI BKIIFOUAET B C€0s CIEIYIOUIUE MEPOIIPUSATHUSA:

— PaccTaHOBKY TEXHUKH COTJIACHO TEXHOJIOTMYECKOM CXEMBI;

— OCHAIICHHE HAIMOPHOTO KOJIJIEKTopa OJloka MaHU(OJBIOB JaTYMKAMU
KOHTPOJIbHO-U3MEPHUTEIBbHBIX TPUOOPOB, TPEAOXPAHUTEIBHBIMU KJIAaHAMHU U
JUHUENH cOpoca JKUAKOCTH, a HarHeTaTeslbHbIe TPYOONpoOBOABl — OOpaTHBIMHU
kinananamu[33];

— YCTaHOBKY (DOHTaHHON apMaTypbl Ha YCThEe CKBAXKUHBI;

— YCTaHOBKY LIUTAMOCOOPHHKA PSAJIOM C YCThEM MPH OYPEHUU CKBAXKUHBL;

—yCTaHOBKY BOJIM3M paboueil 30HBI OOBaJIOBKH, 00O3HAYAIOIIEW TpaHUIly
KyCTa CKBaXHH;

— MOHTaX OypOBO# YCTaHOBKH IPHU MTPOU3BOACTBE OYPOBBIX padoT;

— paccTaHOBKY MaIllWH U paboYnX arperaTos;

— YCTaHOBKY ITPOTHBOBBIOPOCOBOTO 000PYI0BAHUS;

— YCTaHOBKY pabodeil MIomaaKku moj GOHTaHHYIO apMaTypy;

— o0ecrnieueHne JOCTaTOYHOW OCBEIICHHOCTH B paboueil 30He B TEMHOE BpeMsI

cyTok[37].
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5.2 IlpodeccnonHanbHasi CONMATbHAS OTBETCTBEHHOCTH

5.2.1 AHa/iu3 BpeIHbIX U ONMACHBIX (PAKTOPOB, KOTOPbIe MOKET €CO31aTh 00BbEKT
HCCJICOBAHUSA

Ilogviuennotii ypoeenv wiyma u euodpayuu

[IpenenpHO  JOMyCTUMBIE  YpPOBHM IIyMa W BHOpalMM  JIOJDKHBI
COOTBETCTBOBATh CAHUTApPHBIM HOpMaM Ha paboumx Mectax, cornacHo ['OCT
12.01.003-83 u I'OCT 12.1.012-2004. YpoBeHb miymMa HE JOJKEH MpeBbImath 80
nb[31]. lllym oTHOCHTCSI K OMACHBIM M BPEIHBIM (aKTOpaM B yCIOBHSAX TPYy/Aa, OH
CHOCOOEH BbI3BATh MOJHYIO WM YAaCTUYHYIO IIOTEPIO CIIyXa, PAaCCTPOMCTBAa HEPBHOM
CUCTEMBI, JKEIYJ0YHO-KHIIEYHbIE 3a001eBaHus U qpyrue[36].

Jlist 60pbOBI ¢ IIyMOM Ha HedTenepepadaThIBAIOIIMX U ra30TPAHCHIOPTHBIX
OPEeIIpUITUSIX OTpaciyd OCYIIECTBISETCS KOMIUIEKCHAs LieJieBas IMporpamma,
npeaycmarpuBaromas|31]:

— KOMILJIEKCHYI0 aBTOMAaTH3alMI0 U TEJIEMEXaHU3alUI0 MPOU3BOJCTBEHHBIX
IPOLIECCOB MPU OypEHUHU CKBAKUH U TPAHCIIOPTUPOBKE HEPTH;

— CHIDKEHHE IITyMa B HCTOYHUKE €r0 BOZHUKHOBEHUS;

— CHIDKEHHE IIyMa Ha MyTAX €ro paclpoCTPaHEHUS;

— palMOHAIBHYIO MIIAHUPOBKY KoMiipeccopHbix ctanuuii (KC);

Hnst  obecnieyenust  Oe3omacHOCTH — paboTalmMUX W OPOQUIAKTUKU
npo3abosieBaHuil  HEOOXOOUMO  MPEAYCMOTPETh CPEACTBA  HMHIMBUIYaJbHOU
3alIUTHL: CTIELOACKIY, CIell. 00yBb, CPEIICTBA 3AIIUTHI OPTAHOB JIbIXaHUs, OPTaHOB
cllyXa, pyK, JHIa, TOJOBBL. IIpuMeHeHHe CpeACTB WHIAUBUAYATbHOW 3alUThI
IpEeIyCMOTPEHO B 00s3aTEILHOM TOPSAIKE OTPACIeBBHIMU TMpaBWIAMUA TEXHUKU
0ezonacHocTu[35].

Iosvltuennasn 3anvlienHOCMb U 3A2A306AHHOCMb PADOUEll 30HbL

IIpu nposenenun I'PII moxeT npoUCXOAWTH yTe€dKa rasa, 4TO MOXKET
IPUBECTU K OTPaBJICHUIO pabounx. 3ara30BaHHOCTh HAa TEPPUTOPUM OCYIIECTBICHUS
THJIPaBIMYECKOTO pa3pbiBa JOJDKHA OMPEIENSAThCS C MOMOIIBI0 ra30aHaln3aTropa, a
yTeukn ra3a — oOmbuimBaHueM[14]. IlpumeHeHHre OrHs st OOHApPYKEHHS MECT
yTeueK raza Kareropuuecku 3ampemiaercs. OOHapy HB yTeUKy raza, HE0OXOIUMO

IPUHATH MEPHI TI0 €€ YCTPAHEHHIO, COOII0/1as Bce TPeOOBaHUS M0 OXpaHe Tpyia npu
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BBITIOJIHGHUH Ta300MacHBIX paboT, a MpPU HEBO3MOXKHOCTH CaMOCTOSITEIIHBHOTO
YCTpaHEHUs JCWCTBOBATh B COOTBETCTBMHM C IUIAHOM JIMKBUJALMK aBapuil. B
npoiiecce paboThl CHEAyeT MEPUOJUYECKHM KOHTPOJIMPOBATH 3ara3oBaHHOCTh, a B
cllyyae  HEOOXOJUMOCTH  OOECIEYHWTh  NPHUHYIUTEIbHYIO  BeHTWIAInio[14].
Ilopasicenue rnekmpuyecKum mokom

[Ipu BOBHMKHOBEHUU KAaKUX-THOO HEMCIPABHOCTEH AJIEKTPOIHEPTETUUECKOTO
00OpyIOBaHUS, SJEKTPUUECKUX CETEH, a TakKe NpU HECOOTIOJCHUU MEPCOHAIOM
MpaBui DJIEKTPOOE30MaCHOCTU CYIIECTBYET OIMACHOCTh MOPAKEHUS SJICKTPUUECKUM
TOKOM OOCITY’KMBAIOILIETO MEPCOHAJIA, 3aHATOTO B Ipoliecce A0ObYM HEPTU U Ta3a.
DNeKTpooOOpy0OBaHUE JOJDKHO HMMETh MCIPABHYIO B3PBIBO3AIUTY, MPOXOJUTH
TEXHUYECKOE OOCITYyXKMBaHUE W TEKyIIHe pPEeMOHTHI corjacHo rpaduka I[IIIP ¢
3anuchio B «KypHane ocMoTpa B3pHIBO3AIIMIIEHHOTO O0OPYIOBaHMS», KOTOPBIMA
XpaHUTbCs y MacTepoB mexa[39]. B »kypHaiie yka3bIBalOTCS BHJbI MPOBEICHHBIX
paboT, ¢ MOANMUCAMU HMX TMPOU3BOAUBIIUX. PabOTHI, BBHIMOJIHSEMbIE Ha KYCTOBBIX
MJIOIIA/IKAX, JOJKHBI MPOBOAUTHCA HCKPOOE30MACHBIM MHCTPYMEHTOM. 3amuTa OT
CTaTUYECKOTO AJICKTPUUECTBAa Ha 0OBEKTE 00€CIeUnBaeTCs MyTeM MPHUCOCTUHEHUS
BCETO AJEKTPOOOOPYI0OBAHUS K 3aIUTHOMY KOHTYpY 3azemuienus. [lacropt kKoHTypa
3a3eMJICHUS (3a3eMJISIIONIEH YCTAaHOBKM) XPAHUTCS M BEIETCS AJICKTPOMEXaHUKOM
npombicia. K cersaMm 3a3eMiieHHs] TPUCOEAMHEHBI KOpIyca 3JIEKTPOJABUTATENEH,
anrmnapaToB, KapKachl IHUTOB, MKa(oB, KaOeIbHbIC KOHCTPYKIHHK[39].
5.2.2 AHaJM3 BPEIHBIX U ONACHBIX (PAKTOPOB, KOTOPbIe MOTYT BO3HUKHYTh HA
MPON3BO/JACTBE NMPU BHEAPEHUHN 00bEeKTA UCCJIeOBAHUSA
Annapamut noo oasnenuem

Bricokuii ypoBEeHb MaBJICHHS B TEXHOJOTUYECKOM OOOpYAOBaHHWH, U
TpyOOINpPOBOAaX MOTYT MPUBECTH K Pa3pylICHUIO 0O0OPYIOBaHUS U KaK CIEICTBHE
HAHECTU TpaBMbI paboTHUKaM. JJisi IpeaoTBpaIieHus] BOZHUKHOBEHUS! HHITUICHTOB
Ha TIPOU3BOJICTBE NMPUMEHSIOT cpeacTBa nudmepenus KUIIUA u npenoxpaHuTenbHyO
apMartypy, a Takxe coOJIt0JIeHHe TEXHUKH 0€30MacHOCTU MpU paboTe ¢ 00bEKTaMu,
HAXOALIUMUCS o OoybiuM gaBiacHueM|[39].

11 oJicapoonacrHocnmbs
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Hanbosee omacHeIMM Ha YCTAaHOBKE KOMILIEKCHOM MOJATOTOBKM rasa
SBIISAIOTCA ~ CJENyIOIIMEe OOBEKTHI: TIUIOIMIAAKKA Cemapaluu Trasza, IUIoHaaKa
pereHepanud METaHOJIa, IUIOIIAJIKA HACOCHOTO IMapKa, KOJIOAUbI Ha TEPPUTOPUU
VYKIII', koTenpHas, 3aMEpHOM IIyHKT ra3a, MapK METaHOJIbHBIX EMKOCTEH.

Bce atn 00BekTHI Ha Tra30BbIX Hpombiciax cooTBercTBuu ¢ HIIB 105-95
OTHOCSITCS K KAaTErOpUHU I0YKAPOB3PBIBOOMACHBIX MPOU3BOJACTB. TEXHOJIOTMYECKHE
IIPOLIECCHI TPAHCIIOPTAa M XPAHEHHMS ra3a U KOHACHCATAa, CBA3aHbl C NPUMEHEHUEM
Pa3IMYHBIX JJIEKTPOYCTAHOBOK, SBIIONIMXCS MOTEHUUAIbHBIMA HCTOYHUKAMU
3akuranus. [1o kiaccy B3pbIBO- U noxkapoornacHoctu ( mo IIVD ) — B - 1 r: k HUM
OTHOCSITCSL HApy’XKHBbIE€ TEXHOJIOTHYECKHE COOpYyXeHus, conepxamme JIBXK wm
roproure  raspl  (HapyXHble  TEXHOJOTHUYECKHME  YCTAaHOBKH,  PE3EPBYapHI,
pe3epBYyapHbIC MAPKU U JIp.).

Ha nepeuncnenHbix oObEKTaX NPUUYMHAMH B3pbIBa, IMOXKapa MOTYT OBITh
UCKPBI OT JIEKTPUUYECKON 000pYyI0BaHUS, OTKPBITOE IIaMsl, IIOBBIIICHHUE 1aBJICHUS B
pe3ynbTare  HENoJAJOK  TEXHOJOTMYECKOro  OOOpYAOBaHMS,  CTaTHYECKOE
IIEKTPUYECTBO, PA3psii MOJIHUU.

Ha razoBom mpoMsbICie KaTerOpUYECKH 3aIPELIEHO MOJIb30BATHCS OTKPBITHIM
orHeM 0e3 Hapsma-olMycka Ha OTHEBbIe palOTHI, MOJMUCAHHBIM HAaYaIbHUKOM
npombicia. VICTOYHMKOM  3aXWTraHuss MOTyT OBITh W MOJHHH, TOITOMY
MpPEeIyCMaTpUBAETCA MOJIHUE3AIIUTAa MPOMBICIOBBIX OOBEKTOB (B COOTBETCTBUHU C
P/1.3322.113-78), cocrosilias U3 CUCTEMbl MOJHHUEOTBOJIOB B BHUJE CTEPNKHEU WIH
ONOp, COEOUWHEHHBIX TPOCAMH M  3a3€MJICHHBIX B  IIOA3EMHOM  YacTH.
[IpenynpexaeHrue HaKOIUICHUS 3apsIoB CTATUYECKOTO JJIEKTPUUYECTBA MPUMEHSIETCS
CHUCTeMa 3a3eMJICHHUS OOBEKTOB METAHOJBHOIO MapKa, eMKOCTEH C KOHJEHCATOM U
npyrux B cootBercTBuu ¢ PJ1.33.22.113-78.

5.2.3 OOocHOBaHMe MepONPHUSATHI MO 3alUTe MEPCOHAJA MNPeANPHUITHS OT
NefiCTBUS ONMACHBIX U BpeaHbIX (haKkTOPOB

JIns 3ammTel TIepcoHalla OT JEHCTBUS OMACHBIX W BPEIHBIX (HaKTOPOB
npexycmarpuBaetcs[10]:

— BbIOOP 000pYAOBAHMS COOTBETCTBYIOLIEN KATETOPUH B3PHIBO3AILMTEI;
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— pacuer 00OpymOBaHHMA U TPyOONMPOBOJOB HA TPOYHOCTh C YYETOM
MOBBIIICHHBIX TPEOOBAHUH IS B3PBIBOOTIACHBIX 0OBEKTOB;

— TpPenbABICHUE [OMOJHUTEIBHBIX TpeOOBaHUN K MaTepuaiaM TpyO u
00Opy0BaHUS B YaCTH XJIAJ0JIOMKOCTH (TpeOOBaHUS IO YIAPHOHN BI3KOCTH);

—  CTONpPOLICHTHBIA  KOHTPOJb  CBapHBIX IIBOB  Ta30NpOBOJOB U
MPOYKTOIPOBOIOB HEPA3PYIIAIOIUMU METOIAMU;

— ruapaBidueckue ucnblTaHus Bcex cucrem  YKIII. Ha cmywan
BO3HMKHOBEHUS aBApUUHOMN CUTYallUH NMPEAYCMOTPEHBI CIEAYIOMIUE MEPHI.

JIJIst 3aIUTBl OT MEXaHWYECKOTO TPAaBMHUPOBAHUS MPHUMEHSIOT CIICIYIONTHE
CpEIICTBA 3aIlUTHI: TMPEIOXPAHUTEIHHBIC TOPMO3HBIC, OTPaJUTEIBHBIC YCTPONCTBA,
CpellCTBa aBTOMATUYECKOTO KOHTPOJII W CHUTHAJIM3AINKM, 3HaKW O€30MacHOCTH,
CHCTEMBI JUCTAaHIIMOHHOTO yrpaBneHus[10].

B cootBercTBUu ¢ TpeOoBanusmu «llpaBun Oe3omacHocTH B HeTAHOU U
ra30BOIl MPOMBIIIIICHHOCTHY, YTBepKaeHHbIX ['ocTexnaazopom Poccuu 2003r.,
OTpaKIAFOTCS WM SKPAHU3UPYIOTCS 000pyI0BaHNE, MAITUHBI U YCTAHOBKH MOTYIIIHAC
CIIY’)KUTh TPUYUHON TpPaBMUPOBAHUSI OOCTY>KMBAIOIIETO MEpCOHANa WM BPEIHOTO
Bo3nelicTBUsl Ha Hero. OrpaxIeHWs W DKpaHbl OJOKUPYIOTCS C  ITYCKOBBIM
YCTPOHUCTBOM 000PYIOBAHUS — TEXHOJOTUYECKUE CUCTEMBI UX OTNICIbHBIC DJIEMEHTHI,
o0OpyZOBaHUE  JOJDKHBI ~ OBITh ~ OCHAIICHBl  HEOOXOJUMBIMH  CpPEJCTBAMU
pETyJIMPOBaHUS U OJIOKUPOBKH, 00ECTICUMBAIOITIMH 0€30MacHYI0 SKCILTyaTaIlHrIo.

Ha rpy3onombeMHBIX MalmHax U MEXaHU3Max, COCy/ax, padOTarOIMIMX MO
JaBJICHUEM, JOJ/DKHBI OBITh O0003HAYEeHBI UX TMpeACibHAS TPYy30MOIbEMHOCTD,
JaBJICHHUE, TEMIIEpaTypa U CPOKH CIEAYIOMIETO TEXHUIECKOTO OCBUACTEILCTBOBAHMSI.
Jlebenku, KpaHsl W JAPYTHE TPY30MOABEMHBIE MEXAaHU3MBI JOJDKHBI HUMETh
OTPaHUYHTEIN JOITYCKaeMON IPy30IMObEMHOCTH, a TAKXKE HA/IC)KHBIC TOPMO3HBIC
YCTPONCTBA U (DUKCATOPHI, HE TOMYCKAIOIE CaMOIIPOU3BOJIBHOTO JIBIKEHUS TPY3a U
camoro mexanu3mal10].

J1Jist IpUMEHsSIEMOT0 B TEXHOJIOTHYECKOM IIPOLIECCe OCHOBHOTO 000pYAOBaHUS
NPOEKTHOM OpraHu3aluell JO0KEH YCTaHABIMBATHCS JOMYCTUMBIM CPOK CITY>KOBI.

PemoHT 060py,Z[OBaHI/I}I AOJDKCH IIPOBOAWTBCA TOJIBKO IIOCIHIIC €ro OTKIIIOYCHMA,
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cOpoca JaBIIEHUS, OCTAHOBKHM JBIDKYIIMXCS YacTed W NPHHATHS — Mep,
IpeIOTBPAIIAIOIINX CIIydaliHOE MPHUBEACHHE MX B JBIKCHHE IO JCHCTBHEM CHIIBI
TSOKSCTH Wi apyrux (axropos[10].

5.3 DKkogornuyeckas 0e30MacHOCTh
5.3.1 AHaiu3 BJIMAHUA 00BEKTA HCCIIEI0BAHNS HA OKPYKAIOIIYIO Cpeay
Bauanue na ammocgepy

OCHOBHBIMH UCTOYHUKAMH BRIOPOCOB 3arps3HSIONINX BEIIECTB B aTMOCHEPY
OT IUTAHUPYEMBIX OOBEKTOB Pa3padOTKU 3aIoISIPHOTO MECTOPOXKICHUS SBIISIIOTCS:

— TpaHcnopTabesibHask KOTEJbHAs C KOTJIaMu

— xkotenbHas I1ITY

— IW3eIbHBIA MoabeMHbIH arperat A-60/80

— nu3enbpHas anekrpocranuus - 12104 C3

TEXHUKH;

— MU3eIbHBIA IEMEHTHPOBOUHBIHN arperaT [[A-320

— nu3enpHbIi arperatr CMH-20

—JIbIXaTEeJIbHBIC KJIallaHa armnapaToB.

MuHuMU3aIus HETATUBHOTO BO3ICHCTBUS HAa aTMOC(HEPHBIN BO3IYyX
TEPPUTOPHUH Pa3pabOTKH MECTOPOXKICHUS JOCTUTACTCS:

— TIOJTHOM TepMETHU3AIMEN TEXHOJIOTHYECKOTO0 000PYy10BaHMUS;

— 3aIIMTON 000pyI0BaHMS OT Koppo3uu [43].
Hcmounuku u 6uovl 6030eiicmeus Ha NOBEPXHOCHIHbIE U NOO3EMHbBLE 600bl

HNcrounnkaMu BO3ZEHCTBHsS HA BOJHYKO CpEAy Yy4acTKa MECTOPOXKICHMS
SIBJISTFOTCS TIIOMIAKU KycTOB, momanku Y KIIT™ u apyrux o6bekToB, TpyOOIIPOBO/IHI,
aBTOZIOPOTH, MOCTHI, Kapbepbi[43]. Bce BUbl BO3ACHCTBUS Ha BOJHYIO CPETy MOXKHO
OOBEIMHUTL B JIB€ OOJIBIIME TPYIIbl: MEXaHUYECKOE BO3JCHCTBHE Ha BOIHBIC
OOBEKTHI M XHMHYECKOE 3arps3HeHue (cOpOChI 3arpsa3Hsomux BemecTB). [lpu
MPOBEJICHUU OOIIECCTPOUTEIIBHBIX PAOOT OCHOBHBIE BO3JCHCTBUSI CBS3aHBI C
W3MEHEHHEM  MHUKpO- U Me3openbeda,  00yCIaBIMBAIOINIMM  HapyIICHUE
MOBEPXHOCTHOTO cToKa. [Dlmomamka o0OBeKTa, CIUTaHWpOBaHHas Oe3  ydera
IJIOCKOCTHOTO CTOKA, MOXET SIBUTHCS ISl HETO NPEMATCTBUEM, UYTO MPUBEIET K

HAKOIUIEHWIO BOJABI Mepen Hell W 3a0ojaurMBaHHUI0 MeCcTHOCTH. Boma mo mepe
46



HAKOILJICHHUS MOKET IPOMBITH ce0e IyTh U Yepe3 IUIOMIAIKY, €CIIH He IPEAYCMOTPETh
BOJIOBOJIa. Ha ecTecTBEHHBIE ITyTH CTEKAHWSI BOBI BIHSIOT TAKKE HACHIITH aBTOIOPOT
B ClIydae OTCYTCTBHS HEOOXOAWMBIX BOJOMPOITYCKHBIX COOPYKEHHH WIH €CIH
nocjeTHue 3a0UThI TeCKOM 1 Mycopom[43].

5.3.2 AHa/Iu3 BJHMSIHUS MPOIECCA IKCIJIYATAIUN 00bEeKTA HA OKPYKAIOILYI0

cpeay
Bo3zoeiicmeue na yscueommuwlii mup

NHxeHepHBIE COOPYKEHHUs, TPAHCIOPT M CTPOUTEIbHAS TEXHHKA, JIHOOU
OKa3bIBAIOT 3HAYUTEIIBHOE BO3JICWCTBHE Ha JKUBOTHBIA MHDP OCBAaMBAEMOM
Tepputopur. BozzaeiicTBue MoOkeT ObITh NPSIMBIM (YHUYTOXKEHUE) KOCBEHHBIM
(M3MEeHeHHue TUIoAAN MeCTOOOUTaHUS, KaYeCTBEHHOE U3MEHEHHUE CPEIbl OOUTAHMS).
[ToMMMO WHXXEHEPHBIX COOPYXEHHH, HEMOCPEACTBEHHO pa3MEIIaeMbIX Ha
TEPPUTOPUUA MECTOPOKICHUS, HA KUBOTHBIA MUP OKa3bIBAKOT BIIUSIHUE COOPYKEHUS,
COIYTCTBYIOIIUE €ro OCBOCHWIO. Hampumep, KOMMYHHKAIMW, BBIXOASAIIHAE 3a
npefenabl  caMOTO  MECTOPOXKIEHHUS, HO HEMOCPEACTBEHHO O0eCTCUUBAIOIINE
skcrtyaranuio YKIII u cTpouTensCcTBO HOBBIX OOBEKTOB Ha €ro tepputopuu. s
aHanM3a BO3JCWUCTBHS CYIIECTBYIOIIMX OOBEKTOB HAa KUBOTHBIA MHp ObUIU
MOJICUMTAHbI TUIOMIAAN 3€MEJlb, 3aHAThIE TEXHHUYECKUMHU OOBEKTaMHU, U IUIOIIA/IN
TEPPUTOPHUH C MOJHOCTHIO HAPYIICHHBIM MTOYBEHHO-PACTUTEIBHBIM MOKpOBOM[43].

Bo3zoeiicmeue na neopa
BosneiicTBue Ha Heapa 3aKIIOYAeTCsl MPEXKIE BCETO B M3BITUH U3 HUX

MPUPOIHBIX PECYpPCOB rasza, KOHJICHCATa W TOJ3EMHBIX BOJ, a TaKXKE B 3aKayKke B
MOTJIOIIAOIINA BOJIOHOCHBIM TOPU30HT OYHUIICHHBIX CTOYHBIX BOJA. OCHOBHBIMH
TpeOOBaHMSIMU B 00JaCTH DKOJOTHYECKOTO OTPAaHWYCHHUS HEIPOIIOIh30BaAHHEM
SBJITIOTCSL 0oOecTieueHne 0e3aBapuitHbIX padoT, 3A0POBhS U OE30MACHOCTHU JIFONIEH, a
TaK)ke COOJIOJICHUE HOPM TIPOSKTHBIX W JKCIUTyaTal[MOHHBIX TOTEPh TOJIE3HBIX
MCKOIIA€MbIX, KOTOPhIE MOTYT MIPUBECTHU K 3arPS3HEHUIO MOJIE3HBIX MCKOTAEMbIX N
OCIIO)KHHUTH UX pa3paboTKy (cT. 46, 47, 102 3akoHa 0 Helpax ¥ HEAPOMOJIH30BAHUU B
SAHAQO). OcHoBHbIE BO3ACHCTBUSI Ha HeApa CBsI3aHbl C OYpEeHUEM CKBAaXKHUH,.

O6YCJ'IOBJ'ICHBI OCJIOJ)KHCHWAMM, CBA3AHBIMU C TOPHOI'COJIOTMYCCKHMMH YCIOBHAMU,

47



HAJIMYUEM MEp3JbIX TOJII B BEpPXHEH 4YaCTH TEOJOrHMYECKOro paspe3a U ¢
BO3MOYKHBIMU HECOOTFOICHUSIMU MPOEKTHOW TeXHOJOTHH Oypenus[43].

5.3.3 O6ocHOBaHMEe MePONIPUSATHIA 110 3alI[UTE OKPYKAKOIIEH Cpeabl
Bo3oyxooxpannuvie meponpuamusn

B mensx yMmMeHBIIEHHS BO3IEHCTBUS BBHIOPOCOB 3arps3HSIONIMX BEIIECTB OT
POEKTUPYEMOTO TIPOM3BOJICTBA Ha aTMOC(HEPHBIA BO3IyX MPOCKTOM JIOJDKHBI OBITH
IPEIyCMOTPEHBI CIEIYIOIINE OCHOBHBIE MepornpusTusi[38]:

— MOJIHAS] ABTOMATH3AIHUS TEXHOJIOTHYECKUX MPOIECCOB;

— UCKJIIOUYEHNE COKUTaHUS ra3a Ha (aKeIbHBIX YCTPOMCTBAX MPH MOATOTOBKE
YIJIEBOAOPOAHON MTPOAYKIINH;

— TMpOBEJCHHE Ta30JMHAMHYECKUX M Ta30KOHICHCATHBIX HCCIIEI0BAHMIA
CKBa)KUH C IMOMOIIBIO TIEPEIBUKHON YCTAHOBKH 0€3 BBHIMYyCKa ra3a B atmochepy;

— BHEIpeHUe OJOYHBIX YCTPOWCTB (YCTaHOBKA) ISl OYMCTKU BBIXJIOITHBIX
ra30B, CEMapaTopoB MOCICAHUX KOHCTPYKIIUI U MOTU(DUKAIIHIA;

— KOHTPOJMPOBAHNE HEOPTaHN30BAaHHBIX BHIOPOCOB B aTMOC(epy, OUUCTKA U
00e3BpPEeIKMBAHUE BPEIHBIX BEIECTB M3 OTXOIAIIMX ra30B[32];

Pecynuposanue 6v106pocoe npu Hed1a20nPUAMHBIX MEMEOPONOCUYECKUX YCI0BUAX

B nepuosa HeGIaronpusTHRIX METEOYCIOBUN HEOOXO0IUMO:

— YCWJIUTh KOHTPOJb 3a COOJIIOJIGHUEM TEXHOJOTHYECKOro perjiaMeHTa
IIPOM3BOJCTBEHHOTO MPOIIECCa, 32 COCTAaBOM BpPEIHBIX BEIIECTB B BBHIOpOCax U B
aTMoc(epHOM BO3yXe MPOM30HbI 1 Ha rpanuiie C33[43];

— TpeKpaTUTh MPOAYBKM U CTpPaBIMBAHHE Tra3a M3 TEXHOJIOTHUYECKOTO
0o0Opy/OBaHUs, TPOBEACHHWE PEMOHTHBIX pPAa0OT, WCHBITAHUE W  HAIAIKY
o0OpyZOBaHUs, CBSI3aHHBIX CO CTpaBIuBaHWeM raza B armochepy. s
NIPENOTBPALLCHUS BO3MOKHOCTHU CO3JaHus aBapUMHBIX CUTyaluin
peIyCMaTPUBACTCS:

— BBIOOP 00OPYAOBaHMS COOTBETCTBYIOIIEH KATETOPUH B3PHIBO3AIIUTHI;

— pacder 00OpyAOBaHHA W TpPyOONMPOBOAOB HA TPOYHOCTH C YUETOM

ITOBBIIMICHHBIX TpG6OBEIHPII>i IJIs1 B3pBIBOOITACHBIX 06T>GKTOB;
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— TPEIbSBICHHUE [OTOJHUTEIBHBIX TPeOOBaHMI K MaTepuaiaMm TpyO u
000pyTOBaHUS B YaCTH XJIAA0JOMKOCTH (TpeOOBaHUs 10 yaapHOM BI3KoCcTH)[43].
Oxpana u payuonanbHoe UCno1b306aHUE RPUPOOHBIX 600

Meponpusatus 1Mo panroHaTLHOMY HCIIONIB30BAHUIO M OXPAaHE MPUPOTHBIX
BOJI BKJTFOYAIOT:

— pa3MeleHue 0OBEKTOB C yUYETOM BOJAOOXPaHHBIX 30H;

— OTPaHUYCHHUSI, TPEAYCMOTPEHHBIC IS BOJIOOXPAHHBIX 30H;

— CO3JJaHUE€ THUAPOU3OISAIMOHHOTO CJIOS U OOBaJOBBIBAIOUIEH JaMOBI T10
MEePUMETPY KYCTOBBIX TIJIOMIAOK IKCIITyaTalIHOHHBIX CKBAYKUH;

— PpaCIOJIOKEHUE JUHEUHBIX OOBEKTOB IO BO3MOXXHOCTH BOJW3U JIMHUU
BOJIOpa3/ena;

— YKa3aHHBIE BBIIIE MEPHI MO 00ECIICUCHUIO HACKHOCTH U IKOJIOTHICCKOU
0€30IaCHOCTH CUCTEMbI 3aXOPOHEHUS CTOUHBIX BOA[43];

CHruoicenue 6030eiicmeus Ha 3emeilbHble Pecypcbl U pAcCUmenbHoCmb
JI1st coKpaleHus TI0MAau HapyIIaeMbIX 3eMeJTb TTPETYCMOTPEHBI:

— KyCTOBasi cxema pa3OypuBaHUs MECTOPOKICHUS;

— OypeHHue HaKJIOHHO-HAIPaBJICHHBIX Ta30KOHICHCATHBIX CKBAYKUH;

— JIBUKEHUE TPAHCIIOPTHOM M CTPOUTEIHLHOM TEXHHUKHU B TEIUIOE BpEMs roja
TOJIBKO TIO TIOCTOSIHHBIM JToporam. MepornpusiTus 1Mo NpeoTBPALEHUI0 U CHUKEHUIO
3arpsi3HEHUS 3eMelTb BKirouaroT[43]:

— TPUMEHEHUE TEXHOJOTUU OypeHHUs, HCKIIOYAIIIeH CTPOUTEIHCTBO
IUTaMOHaKomuTeNeld (am0apoB), MPeAyCMAaTPUBAIOIICH NPHUMEHCHHUE 3aMKHYTOU
IUPKYJISIITAOHHOW CHUCTEMBbI 00€3BOKMBAHWS MW OYUCTKA IlaMa W OypoBOTO
pacTBoOpa;

— MCTOJIb30BaHUE MAJIOTOKCUYHBIX OYPOBBIX PACTBOPOB;

— m30JsIMs (0OBaJIOBKAa) BCEX YYACTKOB, WCIOJIB3YEMBIX IS 3allpaBKA U
XpaHEHUsl TOIUIMBA, IOATOTOBKM M XpaHEHUS XWMPEarcHTOB, CMCIIMBAHUS H
00paboTKU OypOBBIX paCTBOPOB, Pa3MEIIEHUS CHIIOBBIX arperaros;

— yAaJIeHue, YTUIN3alns VI JIUKBUJAIUS CTPOUTEIHPHOTO MycOpa, OBITOBBIX

U TIPOM3BOICTBEHHBIX 0TX010B[43].
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Oxpana »x»cueommnozo mupa

CoBpeMeHHbIE TPEACTABICHUSI O COCTOSIHUM »KHMBOTHOIO MHUpa pailioHa
OCBOCHHUSA, TEHACHIMAX €ro IpeoOpa3oBaHUsl IPU AHTPOIOTCHHOM BIUSHUU U
HAKOTUICHHBIM OTBIT U3YYEHHUs JaHHOU MpoOJeMbl B Ipyrux peruoHax CyOapKUTUKU
MO3BOJIAIOT CHOPMYJIUPOBATH IEPEUCHb JIOKAJIBHBIX MEPOINPHUATHHN, CHIKAIOUTUX
BO3JICHCTBUE CTposimuxcs U Ikcmryatupyembeix [JIII Ha dayHy Ha3zeMHBIX
1103BOHOYHBIX[43]:

— TPOBEJICHHE TEXHUYECKOTO W OHOJIOTMYECKOro JTana peKyJIbTHUBAIUU
HapyIICHHBIX TEPPUTOPUM C 11€JIbI0 BOCCTAHOBJICHUS] OMOTOIIOB;

— MAaKCHMAaJIbHOE COKPAIIEHHWE 30HbI CILNIONIHBIX U CHJIBHBIX MOBPEKICHUN,
r7ie POUCXOJUT pe3koe obenHeHue (ayHbl, 32 CUET PAIMOHAIBLHOTO pa3MEIECHUs
00BEKTOB MPOMBICIIA, CO3/IaHUE CETU MOCTOSIHHBIX JOPOT M UCKIIIOUEHUS JBUKEHUS
TPaHCIIOpPTa BHE JOPOT, PACIHOJIOKECHHUE KOMMYHHUKALMA B CTPOTO OTrPaHUYEHHBIX
KOpHUI0pax ¢ y4eTOM pa3MeIeHus: 0cO00 IIEHHBIX OMOTOMOB;

— B MPOEKTE MPEIYyCMOTPETh MPOBEJACHUE CTPOUTEILHO-MOHTAXKHBIX pabOT B
3UMHEE BpeMs U MpeKpalieHue dTUX paboT Ha MEepHo]i MacCOBOIO Pa3MHOXKECHHS U
MUTPALIMU KUBOTHBIX.

— HCKJIIOYUTh OECCHCTeMHBI cOpoc OBITOBBIX 0TX0A0B. s cOopa,
YTHJIM3AIIUU U YHUUYTOKEHUS MYCOpa M TBEPJABIX OBITOBBIX OTXOJIOB MIPEIYCMOTPEThH
CTPOUTEIBCTBO TUIONIAJOK KOMIUIEKCHBIX OYHUCTHBIX YCTPOWMCTB C YCTAHOBKAMH IO
COKUTAHUIO OCTATKOB CTOYHBIX BOJ U TBEPBIX OBITOBBIX 0TX00B[43].

CHudicenue 6030eiicmeus Ha MHO2o1emHuemep3ivie nopoovt (MMII)

HeoOxomumbiM  ycrmoBUeM CHUXeHUsI Bo3zaehcTBuss Ha MMII  sBisercs
CTPOTO€ BBIITOJIHEHUE HOPM MPOCKTUPOBAHUSA U TEXHUUECKUX PEIIEHUM, 3aJI0KEHHBIX
B NOpoekThl. Jig 1npenorBpalieHuss W CHWKEHUA  BiausgHud Ha MMII
MPEyCMATPUBAIOTCS CIAEAYIOIINE MEPOTIPUSITHS:

— TETION30JIAIHS TPYOOTIPOBOIOB; - OTCHINKA MMECUYAHOTO TPYHTA MO TPACCHI
aBTOJIOPOT B 3UMHEE BPEeMs T'ojla CIIOCOOOM «OT ce0s», MOIITHOCTHIO HE MEHEe JBYX

METPOB MPH MPOXOKIEHUH HACBIIU 110 MEP3JIbIM TpyHTam[43];
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— HeJomylieHne (OpMUPOBAHUS CHEXHBIX 3aHOCOB BBICOTON Oonee 1.5 M Ha
ydacTKaxX C JIBIUCTBIMH OTJOXKCHUSMH. [lecuaHblii TPyHT HE MOJDKEH COIEP’KaTh
TJIMHUCTHIE U CYTJIMHUCTBIC TPUMECH.

— COOPYXXEHHUE OTKPBITOM U 3aKPBITOM JIPEHAXHOU ceTH, oOecreunBaromen
(GYyHKIMOHUPOBAaHUE ECTECTBEHHOM CHUCTEMBI CTOKa B MapaMeTpax, OJU3KUX K
CYILIECTBOBABIIIMM JI0 Ha4aJjla CTPOUTEIHCTBA;

— Ha y4acTKax MPEMMYIIECTBEHHOTO PAacCHpOCTpPaHEHUS JIbIUCTHIX TPYHTOB
TUTAHUPOBKA TEPPUTOPUH JOJHKHA TTPOBOJUTHCS TOIBKO MOACHIIKON ¢ 00s3aTEIIbHBIM
COXpaHEHHEM MOXOBOPACTHTEIBLHOTO MOKpoBa[43].

Oxpana Hedp npu 0ypeHUU CK8ANCUH

Oxpana Henp Tmpu OYpEeHUU CKBaXUH MPEAYCMOTPEHA KOMILJIEKCOM
TEXHUYECKUX PEIICHUM, HAPaBIICHHBIX Ha MIPEIOTBpAIcHIEe OC3BO3BPATHBIX MTOTEPh
IJIACTOBBIX (DITFOUIOB MPHU UX MEPETOKAX B MPOHUIIaeMble TutacThl. st oOecrieueHus
OXpaHbl HEJpP MPEAYCMATPUBACTCS CTPOUTEIHCTBO CKBRXHUH B COOTBETCTBUH C
npaBUIaMHu 0€30MaCHOCTH U JICUCTBYIOMUMH TPEOOBAHUSIMH TEXHUKH M TEXHOJOTHUN
OypeHus, KpeIUIEeHUs M HUCIBITAaHUS CKBAXXUH B COOTBETCTBUU C HHCTPYKIMSIMHU U
PYKOBOIAIIMMH JOKyMeHTaMU. KOHCTPYKIIMS CKBaXMH B YacTH HAJICKHOCTH,
0€30MacHOCT W TEXHOJOTUYHOCTH OOECIEUYMBAET YCJIOBHUS OXpaHbl HEOp U
OKpYKaroIien cpepl 3a cuet[34]:

— IPOYHOCTH U JOJTOBEUYHOCTH KPETIICHMS;

— TEPMETHYHOCTH OOCaTHBIX KOJIOHH W TEPEKPHIBAEMBIX MMM KOJBIIEBBIX
npocTpaHcTB. Bribop oOcamubix TpyO M pacdeT 0oOCAJHBIX KOJIOHH Ha MPOYHOCTH
MPOU3BEICH C YYETOM MaKCHMAJbHBIX OXHIACMBIX H30BITOYHBIX HAPYKHBIX H
BHYTPEHHHX JIaBJICHUW MPH TOJHOM 3aMEIEHUN PAcTBOpA IJIACTOBBIM (IIFOUAOM, a
TaK)K€ OCEBBIX HArpy30K Ha TPYObl M arpecCUBHOCTH (JIIOHIa Ha CTagusaX
CTPOMTEIHCTBA W  OCBOCHHMS  CKBOXKMH Ha  OCHOBaHWHM  JICUCTBYIOIIHMX

KOHCTpYKIuii[34].

51



Oxpana nedp npu rKcniayamayuu 3anedxncei

OxpaHa HeJlp NpyU OCBOEHUU OCHOBHOI'O 00BEKTa pa3pabOTKH MPEayCMOTPEHA
KOMIUIEKCOM MPOEKTHBIX PEIIEHUI U MEPOIIPUATHI, HAIPaBICHHBIX Ha O0ECIIeUeHNE
YCIIOBHI JJTs1 HAHOOJIee MTOJIHOTO U3BIICUCHUS U3 HEJP YIIIEBOJIOPOIHOTO CHIphsi[34].
5.4 be3onacHOCTH B Ype3BbIYANHBIX CUTYAIUSIX
5.4.1 Ananu3 BeposATHbIX YC, KOTOpPBIE MOXKET HHUIMUPOBATH 00BEKT
UCCIIeJ0OBAHMHI

UpesBblyaiiHas cuTyalus — 0OCTaHOBKA, BO3HUKAIOIIAsL B PE3YJIbTATE aBapUU
Ha OOBEKTE WIM OIpEACICHHOW TEPPUTOPUM, a TaKKe€ B pe3yJIbTaTe MHOIO
IPUPOJIHOTO UM TeXHOreHHoro OeactBus. B pesynbrate YC HaHOCHUTCS CEpbE3HBIN
Bpe/ OKpY’KaIOIIeH cpele U HApOIHOMY XO3SHCTBY, CTaBUTCA TOJ| yIrPpO3y >KU3Hb
JqOAEH, a TakkKe NPUYUHSETCS YyIIepOd HMYIIECTBY HaceleHus. Ype3BbluaiiHble
CUTYyaIusl MOAPA3CISIOTCS HAa TPaHCTPaHUYHBIEC, TEPPUTOPHUATILHBIC, (erepalbHbIe,
peruoHaibHble, MEeCTHble W JokKaibHble. [IpuHamnexHocts UC K TOW MM HHOM
KaTeropuy 3aBUCUT OT 4YHCJIa T[OCTpajaBIIMX JIIOJCH, pa3mepa ymiepba B
MaTepuaJbHOM OTHOIICHWU, a TakXKe OT TIUIOIMATd BO3JCUCTBUS BPEIOHOCHBIX
dakxTopos[14].

B Hammx cypoBBIX MPUPOTHO-KIMMATHYECKUX YCIOBHIX MIPH MPOBEICHUU
['PII MOTyT BO3HUKHYTB CIEAYIOIIUE YPE3BbIYANHBIEC CUTYALlUN:
[TpuponHoro xapakrepa:

— MaBOJKOBBIC HABOHCHUS;

— JIECHBIE U TOPQSHBIC MOXKAPBI;

— yparassl,

— CUJIbHBIC MOPO3bI (HIDKE - 40°);

— METEJU U CHEXHbIE 3aHOCHI.
TexXHOTEHHOro Xapaxkrepa:

— ()OHTAaHMPOBAHNUE CKBAXKWH;

— B3PBIBBI;

— OTKJIIOUYCHHE dJICKTpOodHeprun[14].

IHoowcapnaa d6ezonacrnocmo
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3naHusi HMMEIOT CTENEeHb OTHECTOMKOCTH, KOTOpas ONpeensercs B
3aBHCHUMOCTH OT MX HA3HAYCHHUSA, TaKXKe aHaJOTHYHO HMMEIOTCS KaTerOpUHU IO
B3PBIBOINOKAPHON U MOKAapHOM OINACHOCTU, OOYCIIOBJIEHHBIE KOJIMYECTBOM 3Ta)eM,
IIONIA/IbI0 B Mpejaenax MOoXapHOTro oTceka. Jlns  ycTpaHeHuss NPUYUH
BO3HUKHOBEHUS MOXapa B ayAUTOPUM IPOBOAMUTCA KOMIUIEKC NPO(UIAKTUYECKUX
IPOTUBOIIOKAPHBIX MepornpusaTuii[40]:

— MpoBEpKa 000PYI0BaHUS HA UCITPABHOCTH;

— UHCTPYKTaXH IO TMOXapHOH O€30MacHOCTH C PErIaMEHTUPOBAHHOM
NEPUOANYHOCTHIO;

— Ha3HAYEHHE OTBETCTBEHHOTO 32 MOXApHYI0 0€30MacCHOCTh MOMEIIEHUH;

— U31aHKUE MIPUKA30B 10 BOIPOCAM YCUIICHUS MT0KapHOU 0€30MacHOCTH;

— 10 OKOHYaHMU pabdoOT NPHOCTAHOBKA pPabOThl AIEKTPOOOOPYIOBaHUA,
OTKJIFOUEHUE OCBEUICHMSI U AJIEKTPOINUTAHUS;

— 3aIpeT KypeHUs B MeCTaX, He 000pyIOBaHHBIX CIIELUATbHBIMU YCIOBUSIMU;

— HaJIW4YMe BBIXOJIOB JJIA DBaKyalldid, COJEp)KaHHE HX B CBOOOIHOM
cocrostHui. CaMmple 4YacTble MNPUYMHBI TOXKapa BKIIOYAIOT B ce0s MpoOIeMbl
AIIEKTPOCETEH, TaKue KaK KOPOTKOE 3aMbIKaHHE, HEMCIPABHOCTh C TpoBoakou. [lpu
BO3rOpaHUM HEOOXOJUMO TNPOBECTH JIOKAIM3ALMIO WM JIMKBUJAIMIO oOdara ¢
MOMOIUIBIO PA3JINYHBIX CPEACTB MOKAPOTYIICHUS, HEOOXOJUMO UCIOJIb30BATh:

— TOKapHbIE KpaHbl C MPUCOCAUHEHHEM K HHUM TIOXKApHBIX CTBOJIOB U
MOKapHbBIX PYyKaBOB;

— OTHETYIIUTENIH, KOTOphie 00s3aHBl OBITh Ha KaXJIOM YYacTKe
OTIPEENIEHHOTO KOJMYECTBA KBaIPaTHBIX METPOB ITAXA;

—OTHETYIIAIINE BEIIECTBA TaKUEe KaK BOJIa, MEeCOK, 3emiisi[41].

5.4.2 Anaau3 BeposaTHbIX UC, KOTOpBIE MOT'YT BOBHUKHYTh Ha NIPOU3BOACTBE
NP BHeIPEHUM 00bEKTA HCCJIeJOBAHUIA.

[Ipu BHepeHnn 00BEKTA UCCIETOBAHMS, @ UMEHHO TpejIaraéMblxX
TEXHOJIOTH, CBA3aHHbIX ¢ IpoBeaeHueM ['PII, OypeHrneM MHOTrOCTBOJIBHBIX CKBAaXKUH
1 OOKOBBIX CTBOJIOB MOT'YT BO3HUKHYTh TUIIMYHBIE JJ11 OYPEHUS U TUAPABIMYECKOTO

pa3pbiBa IUIacTa Ype3BbIYaifHbIe cuTyarnuu|32]:
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— ra3oHe()TeBOIONPOSBICHUS,

— YTEUYKH KHUJKOCTH Pa3pbiBa B MIOYBY;

— IPOHUKHOBEHUE KUIKOCTH Pa3pbIBA WM MECKOHOCUTEIBHOM KUIAKOCTHU B
BOJIOHOCHBIE TOPU30HTHI;

— pa3pbIBbl EMKOCTEN MOJI JaBIICHUEM;

— BOCIJIAMEHEHUE TOPIOYHX KUJIKOCTEM.

5.4.3 OOocHoBanue meponpusTuii no mnpegorBpaimennio YC u paspadorka
NMOPAIKA elicTBUSA B cJiy4yae BO3HHKHOBeHus1 YC

JUisi mpenoTBpaileHus U OBICTPOM JIMKBUIALMU aBapuil, KOTOPbIE MOTYT
BO3HUKHYTh Ha O0O0BEKTax HePTeq00bIYM TPU UYPE3BBIYANHBIX  CUTYaIUAX
COCTABJISIIOTCSL TUIaHBI MO JIMKBUJAIMU BO3MOXHBIX aBapuii (IIJIBA). TIJIBA
COCTaBJISIFOTCS. B COOTBETCTBUU C IMpaBUJIaMH OE€30MaCHOCTH B HE(TSAHOU U ra30BOU
IPOMBIIIICHHOCTH U JIOJDKHBI COAiepkaTh cieayromiee[11]:

— TMepeyeHb BO3MOXKHBIX aBapuil Ha 00BEKTE;

— cnocoObl omoBenieHuss 00 aBapuu (CUpeHa, CBETOBasl CUTHAIW3AIus,
I'POMKOTOBOPSIIAs CBA3b, TeNe(OH U JIp.), MyTH BBIXOJA JIOJEH U3 OMACHBIX MECT U
YYaCTKOB B 3aBUCUMOCTH OT XapaKTepa aBapuu;

— JEWCTBHUS JIAL TEXHUYECKOTO NEPCOHANIA, OTBETCTBEHHBIX 34 IBaKyallUIO
JIIOJIEN U NPOBEACHUE MPEAYCMOTPEHHBIX MEPOIIPUSITHN;

— CIHMCOK M TOPSOK OIMOBEMIECHUS TOKHOCTHBIX JIMI[ IPU BO3ZHUKHOBEHUU
aBapuu;

— cnocoObl JIMKBUAAIIMK aBapuii B HaudalbHOM cTaguu. llepBoouepenHbie
JNEUCTBUS TEXHUYECKOTO TIepcoHajia M0 JIMKBUJAIMM  aBapuil  (mokapa),
MPEIYIPEKICHUIO YBEITUYEHHS UX PA3MEPOB U OCIIOKHECHUM.

— OCYHIIECTBJICHUE  MEPONPUSTHUM MO  MOPEAYNPEKACHUIO  TKEIbIX
nocieacTBuid apapuil. [1opsIoK B3aMMOAEHCTBUS C Ta30CHACaTEeIbHBIMUA U JPYTUMU
CHEIUATM3UPOBAHHBIMU CITY>KOaMU;

— CIMCOK M MECTOHAXOXKJICHHUE aBapUMHOM  CHEUOACKIbI, CPEACTB
WHJMBUAYAJbHOW 3aIUThl © HHCTPYMEHTA;

— CIIMCOK ITOXXKAapHOI'0 MHBCHTApPs, HAXOAAMICTOCA HA O6’[)CKT€;
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— axThl ucneltanusa CU3, cBsI3u, 3a3eMIICHUS;

— rpaduK u cXeMy 1Mo 0TOOpy MpoO ra30BO3MYIIHON CPEIbI;

TEXHOJIOTUYECKasi cCXeMa 00bEKTa;

— rooBoi TpaduK MPOBEACHUS Y4YEOHBIX 3aHATUH ISl TPEIOTBPALLCHUS
BO3MOJKHBIX aBapuii[11].

Haubonee tumnuuyHas dype3BblYaiiHas CUTyalus MpU OYypEHUU CKBAXKUH —
ra3oHe()TEeBOJOMPOSIBICHUSA, B  pe3yJabTaTe  Yero  MPOUCXOAUT  BBIOpOC
HE(TENPOAYKTOB, IMPOMBIBOUYHBIX IKHAKOCTEH, OYypOBBIX pacTBOpOB. OCHOBHBIE
MEpONPUATHS MO MPEAYNPEXKIACHUIO Ta30HEPTEBOJONPOSBICHUN CBOAATCS K
CJIEIYIOLIUM:

— YCTaHOBKa NPOTUBOBBIOpOocoBoro odopyaosanus (I1BO);

— mpoBepka padotocnocooHoctu [1BO pa3 B cyTkuy;

— YCTaHOBKa aBTOMAaTHUYECKOM razokapotaxuoi cranimu (AIKC)[11].
Bw16o0wv1 no pazoeny:

B pesynbrarte BhIMonHeHUs paszzaena «ColuanbHash OTBETCTBEHHOCTH» Oblia
IpOBEJICHA BCECTOPOHHSSI OIIEHKA BPEAHBIX M OMAacHBIX (PaKTOPOB, BO3ZHUKAIOIIUX
IIPU CTPOUTEIBCTBE CKBAKMHBI, @ TAK)KE PAaCCMOTPEHBI U pa3pabOTaHbl MEPONPUATHS
10 MUHMMH3ALMU UX BO3ACHCTBUS Ha OPraHU3M 4YEJIOBEKA U OKPYKAIOIIYIO Cpe.y.
[Tomumo »3TOro, OBUIM PACCMOTPEHBI BEPOSITHBIC YpE3BbIYANHBIE CHUTyallUd MU
MEPOMNPUATHS 110 UX MPEAYNPEXKACHUIO U JUKBUIAaUUU. [[pakTHUEeCKyl0 3HAYMMOCTb
JAHHBIX MEpPOINPUATHI TPYAHO TMEPEOUEHUTh, IMOTOMY KakK JOMOJHHUTEIBHO
yJeJIeHHOe O€30MaCHOCTH BBINMOJIHEHUS] padOT BHUMAaHHUE BCErJa OKYIAETCs B BUJC

COXPaHCHHBIX MAaTCPHAJIbHBIX HCHHOCTCfI, 300POBbLA U JKU3HEH COTPYAHHKOB.
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3akirouenmne

B xome paboTel ObUIM PAcCMOTPEHBI TEXHOJOTHMYECKHE pPEeIlICHUs,
MPUMEHSIEMbIE TIPU  OIBITHO-NPOMBIIIJICHHOW pa3paboTKe TYPOHCKUX 3aliexkeil-
aHanoroB. Cpeau HUX ObUIM OTOOpaHBl T€, KOTOpBIE TOKa3ajlyd HAUOOIBIIYIO
3G (HEKTUBHOCT, U MOTIU Obl MPUMEHATHCA I pa3pabOTKU TYPOHCKON 3alieku
3anosnsipHOro He(Tera30KOHAEHCATHOTO MECTOpOXkAeHU. Takxke ObUIU MPEeI0KEHBI
TEXHOJIOTHH, KOTOPBIC CBS3aHBI C WCIOJIH30BAHUEM TOTOBON WH(PPACTPYKTYPHI
CCHOMAaHCKOM TlacTa MW mpoOiemamu 1pu  ero paspaborke. K  Takum
TEXHOJIOTUYECKUM PEIICHUSM OTHOCUTCSI OYpEHHUE CKBaXXUH C BOCXOJISIIIUM CTBOJIOM,
KOTOPBIN ClIOCOOEH 00eCeunTh CTAOMIBHBIN BEIHOC KUAKOCTH U3 CKBAXKUHBI 32 CUET
CMEIICHUS KUJKOCTH B CETMEHTHI ¢ 0ojee BBICOKMMH CKopocTsiMu. Kpome Toro,
OBUIO MPEJIOKEHO OypeHHe OOKOBOTO CTBOJA, JIBYX3a0OWHBIX CKBAXKHH, a TaK¥Ke
BHYTPUCKBKUHHBIN Ta3nudT. Texnonoruueckue xe pemenus, cesasannbie ¢ ['PI1, Ha
JAHHBIA MOMEHT TMPEIJIOXKHUTh 3aTPYJHUTENIBHO, TaK KaK TYpPOHCKHW IUIacT
3anoasipHOrO MECTOPOXKJIEHUS €I€ HEOOCTATOYHO H3Yy4YeH JUIsi MUHUMHU3ALHUU
reoJIorn4eckux puckoB. Ha ganHbiil MOMeHT Henponoiib3oBarenu FOxHo-Pycckoro u
Xapamnypckoro wmectopoxaenuit (OAO «CeBepHedreraznpom» u «PocHedTh-
[TypuedTterasy») opraHusyloT TEHAEPH MO pa3padOTKE ONTUMAJIBLHOTO Crocoba
MPOBEJEHUS TUIPABIMYECKOTO pa3phiBa MJIaCTa HA TYPOHCKUX Ta30BbIX 3aJI€kKaX.

B ¢unancoBoil uyactu pabOThl ObUI NMPOU3BENEH pPacyeT SKOHOMUYECKOMN
9 (HEKTUBHOCTH OMBITHO-TIPOMBINIUICHHONW pa3paOOTKU 3aJeku C OypeHHEeM IBYX
AKCIUTYaTallMOHHBIX HAKJIOHHO-HAIPABJICHHBIX CKBaXWH. B Xome pacdera ObLIM
pacuuMTaHbl OCHOBHBIC DJKOHOMHUYECKHE TIOKa3aTeId, B TOM UHCIE YHUCTHIN
JUCKOHTUPOBAHHBIA ~ J10X0J, corjgacHo kotopomy OIIP  MoOxHO cuMTarth
peHTa0eIbHOM.

B rmaBe «ComumanpHasi OTBETCTBEHHOCTH» OBUIM OCBEIICHBI BOIPOCHI,
CBSI3aHHBIC C TPOM3BOJICTBEHHON OE€30MaCHOCTHI0O HAa paboueM MecTe, 3aTPOHYTHI
aCHeKThl JSKOJOTMYECKOM OE€30MaCHOCTH, PACCMOTPEHbl OCHOBHBIE OIACHbIE U
BpeaHbIe (aKTOPBI IPHU MPOBEACHUH PA0OT, a TAKKE METOIBI TI0 MX MUHUMHU3AINHN 1

JINKBUIALIUH.

56



Cnmcok nmy0aukanmii:

1. Boponun /1.0., HacuOymnun 9.1. Karanutuueckast akTHBHOCTh
[EOJUTCOAEPKAIINX KaTaTU3aTOPOB B MPOLIECCE MOTYyYEHHUS! BBICOKOOKTAHOBBIX
OEH31HOB.
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Investments in the development of the Cenomanian and Turonian gas deposits

In the reporting period, OJSC Severneftegazprom continued the fulfillment of
its plans on the development of the Cenomanian and Turanian gas deposits at the
YuzhnoRusskoye oil, gas and gas condensate field and exploration activities in
accordance with the existing licence obligations and the approved geological task.
Final activities were performed at wells Nos. R-53 and R-55; the wells were
completely constructed [45]. Well recommissioning was performed at wells Nos. R-
50, R-51, R-52, R-53, R-55 and R-42, and they were transferred to the observation
well stock. The construction and infrastructure setup at gas production well No. 1902
were competed. The work on the construction and infrastructure setup at disposal
well No. 3-P were completed [45].

The communication facility has been constructed: «Communication tower at
the 68th km at the UrengoyKrasnoselkup’s road, YROGCF-Beregovoye section» to
create a technological and data transfer network between OJSC Severneftegazprom’s
facilities. To ensure engineering safety of the Company’s facilities, the 1st phase of
work on the building of Information security systems of the information management
system at the YROGCF was performed; the work on modernisation and additional
equipping of technical security equipment was completed at two facilities: security
equipment at the YROGCF water inlet and security equipment at the YROGCF gas
processing facility. Work on refitting of power module No. 4 at the auxiliary power
supply complex with the gas turbine energy unit No. 8 was started to increase electric
capacity for power supply of newly constructed facilities. The facility is planned to
be completely constructed in the 1st half year of 2017 [45].

Sustainable development

The company makes a significant contribution to the social and economic
development of the areas of presence, preservation and maintenance of the
environment. Safety of production and care for employees are also among the most
important tasks in the field of sustainable development [45].

OJSC Severneftegazprom conducts its work in accordance with the concept of

sustainable development accepted in the Russian Federation and in the international
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community, which provides for a balanced approach to solving social and economic
problems, problems of preservation of favorable environment and natural resource
potential in order to meet the needs of current and future generations. Starting from
2011, the Company has been annually disclosing non-financial information in the
field of sustainable development in the Annual Reports [45]. In the preparation of the
Report, the Company is primarily oriented towards the interests of stakeholders that
may affect the Company’s activities or may be affected by the Company’s activities.
The Report on sustainable development in the year 2016 was created based on
monitoring and definition of key topics in the process of interaction with
stakeholders. Based on the results of analysis of the information obtained at the end
of 2016, the meeting of the Work Group for Sustainable Development was held,
during which material aspects of the Company’s Annual Report 2016 were approved.
While compiling the non-financial reporting, the Company followed the standards of
the fourth generation of the Global Reporting Initiative (GRI G4), as well as
standards of the Oil and Gas Sector Disclosures [45].
Environmental Protection

The Company uses the most advanced international environmental
experience, follows the environmental standards established by the Russian
legislation, and strictly adheres to the principle of respect for the environment. In
order to implement this principle, the Company is continuously taking measures
aimed at [45]:

—ensuring efficient utilization of resources and reducing the negative impact
on the environment;

—increasing the energy efficiency of production processes at all stages;

—preventing pollution, which means the priority of preventive actions aimed
at the prevention of negative impact on the environment;

—involving all the Company’s staff into the activities designed to reduce
environmental risks;

—improving the environmental management system and ensuring better

performance in the field of environmental protection [45].
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Within the framework of the integrated management system, the Company
carries out operational environmental monitoring at its facilities, which ensures
compliance with the environmental legislation requirements and established
standards, as well as rational use of natural resources. The Company’s environmental
management system certified in accordance with ISO 14001 is a practical tool for
implementing the principles of sustainable development in the field of environmental
protection. In 2016, OJSC Severneftegazprom switched to a new version of this
standard [45].

In the system of environmental protection management, OJSC
Severneftegazprom attributes great importance to the continuous monitoring of the
key environmental indicators in the area of operation of the main production
facilities. The Company conducts operational environmental monitoring in
compliance with the Program of environmental monitoring of the territory of the
Yuzhno-Russkoye field for the period of 2016 to 2021, which provides an assessment
of anthropogenic load on the environment and acquisition of unbiased information
about the state of the environment. These studies show that during the reporting
period no evidence of environmental deterioration resulting from the Company’s
operational activities was detected. The ecological state of the territory of the
Yuzhno-Russkoye field remains consistently positive.

Outlook for the future is favorable. According to the calculations, the stable
ecological situation over the field will remain unchanged in the medium term. The
probability of preservation of the current environmental well-being under the
conditions of the present-day level of anthropogenic impact and lack of emergency
situations, which the company constantly endeavors to prevent, is assessed as high
[45].

Use of state-of-the-art technologies to develop deposits with hard-to-recover
reserves
Traditional technologies for development of the fields by drilling vertical and

directional wells in the formations with complex geological structure, low reservoir
properties and high anisotropy values do not ensure high hydrocarbon recoverability

and acceptable revenue producing operation of wells [46]. Drilling horizontal wells
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with the help of multistage fracking is an effective method of developing such fields,
and the longer the horizontal wellbore sections are, the more necessary the multistage
fracking technology becomes. Multistage fracking established itself as one of the
main reservoir stimulation methods in Russia. The main aim of this method is to
provide high-conductive splits in an oil and gas saturated reservoir along the whole
length of a horizontal wellbore section. For this purpose, a successive series of
fracking is performed which results in the maximum output of hydrocarbons [46]. In
March — June 2016 a multistage fracking project, based on a hydrocarbon base
(diesel) using the Plug&Perf technology with the placement of 280 tons of proppant
at four stages of facking, was implemented at the Turonian well No. 1902 of the
Yuzhno-Russkoye field. Considering the peculiarity of the Turonian reservoir
structure (abnormally high reservoir pressure, low temperature, poorly consolidated
reservoir properties with high residual water saturation) detailed investigation and
laboratory tests were performed during the design phase in order to choose and verify
the type of fracking fluid and well injection system, including core samples, in the
conditions imitating those of the reservoir. Fracking at each stage was additionally
controlled by synchronous ground and well microseismic monitoring. For the ground
monitoring of multistage fracking process a system of receiver points in the form of a
star with 13 beams diverging from the wellhead, where the works were performed,
was located on the surface. Such spread is considered to be a “classic” one as it
enables interfering noise caused by the fracturing fleet to be effectively filtered [46].
In addition, circular aerials were disposed to improve the vertical resolution and to
considerably decrease the interference noise level. An 8-level geophone string with a
30 m interval, registering P- and S-waves, was used for well-hole observation.
Additionally work using the method of active seismic exploration with the use of
Geoton-15 non-explosive sources was performed to obtain information through
scattered waves about the open fracture distribution (using the seismic sidescanner
[SSS] technology). This information enables changes to be monitored (growth or
collapse) of an open or fixed by proppant fracture zone with time; for this purpose
observations were made before and after each stage [46].
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High Priority Lines of Business and Development Prospects

The use of gas is expanding, and its consumption is constantly growing.
According to forecasts, in the foreseeable future gas demand will grow faster
compared to that of any other kind of energy source, in particular, due to its
competitive advantages as the most environmentally clean fuel [46]. The following
are high priority lines of business in OJSC Severneftegazprom’s operations:
performing the licence agreement stating terms and conditions of using the Yuzhno-
Russkoye mining site; ensuring planned gas production level of 25 billion m3 per
year; implementing design solutions and measures to control the Yuzhno-Russkoye
Field development; fulfilling the plan of exploration work and reserves increment;
fulfilling the plan of reconstruction, retrofitting and re-equipment of facilities of the
Yuzhno-Russkoye Oil and Gas Field in 2011-2012; developing a pilot multi-branch
well, with a set of investigative work aimed at efficiently developing the Turonian
(T1) Gas Deposit of the Yuzhno-Russkoye Field in compliance with the Project of
Experimental Development of Turonian Gas Deposits of the Yuzhno-Russkoye Field
[46]; further appraisal of producing characteristics of the Turonian (T1) Gas Deposit
of the Yuzhno-Russkoye Field; fulfilling the project financing agreement provided
by the international consortium of foreign banks and Russian bank Gazprombank
(OAQ); successful operation of the integrated management system in Quality and
HSES in compliance with requirements of international standards 1SO 9001:2008,
ISO 14001:2004 and OHSAS 18001:2007; participating in a social and economic
development of local municipal communities — Krasnoselkup and Purov Districts, as
well as in implementing programmes supporting native minorities of the northern part
of the country [46]. A strategic plan of OJSC Severneftegazprom’s development,
according to which current operations of the Company are planned, is the Long-Term
Development Plan and the Budget of the YuzhnoRusskoye Oil and Gas Field based
on the reservoir management plan for Cenomanian (PK;) and Senonian (Ty, T))
deposits of Yuzhno-Russkoye Oil and Gas Field. On 22 October, 2010 the existing

Long-Term Development Plan was amended and approved by the Company’s Board
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of Directors (Minutes of the meeting of the Board of Directors as of 22 October, 2010
No. 34/2010) [46].

The Turonian Era
At last time, existing many discussions in the gas industry are raising the

possibility of the imminent depletion of global hydrocarbon reserves. At the same
time, many of experts predict that by the middle of the 21st century, oil and gas
consumption in the world will double, with 70% of energy still derived from
hydrocarbons in 2050. Demand for gas is growing, while its easily-accessible sources
are decreasing [46].

The era of easy and cheap gas is over. This became evident not today or even
yesterday. In this regard, both Russia and the world are moving into a new stage in
the development of the gas industry, which involves development of fields in
extremely difficult geological, mining and natural and climatic conditions. The
industry faces the challenge of efficiently and rationally developing hard-to-recover
gas reserves. Solving this task requires bringing together the entire available
scientific and technical potential with the development and implementation of new
technologies and equipment [46].

Severneftegazprom became the first among gas companies in Russia to take a
step in this direction having launched the pilot production of Turonian gas at the
Yuzhno-Russkoye field in the Yamal-Nenets Autonomous District.

The Yuzhno-Russkoye oil and gas field being developed by
Severneftegazprom is one of the largest fields in Russia, unique in its structure and
hydrocarbon reserves with a total volume of more than 1 tcm of gas and 40 million
tons of oil and gas condensate. It is a major resource base for the Nord Stream gas
pipeline, which is designed to ensure stability and continuity of gas supplies to
Europe.

The Yuzhno-Russkoye field development is an international project in the
field of gas production. Severneftegazprom has three shareholders: Gazprom and two
German minority shareholders, BASF SE (Wintershall Holding GmbH) and E.ON
AG (E.ON Exploration & Production GmbH) [46].
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Turonian deposits of the Yuzhno-Russkoye field

Now, Sevetneftegazprom produces around 25 bcm of gas every year. Until
recently, production was carried out exclusively from the Cenomanian deposits.
However, the situation has changed since the beginning of this year. Thanks to the
successful implementation of the Turonian deposit pilot project, our company was
able to produce the Turonian gas and fed it into the unified gas transportation system
of Russia [46].

Until now, no one has been able to achieve this. The fact is that Turonian
deposits are classified as hard-to-recover reserves. They are distinguished from
Cenomanian deposits by their abnormally high formation pressure; ten times worse
reservoir permeability and gas recovery from the bed; complex pressure and
temperature conditions; and the heterogeneity and facies variation of the reservoirs.
Turonian development using traditional (for Cenomanian deposits) vertical wells is
unfeasible. Here, there was the need to use a novel approach [46].

This was not an obstacle for Severneftegazprom. About two years ago, we
started to actively search for ideas. The company hired the best Russian and foreign
experts to develop innovative technological solutions — including top-notch experts
from LLC Gazprom Bureniye, Korvet JSC, Halliburton, among others. Their
engineers worked side by side with our company’s experts to develop and apply
unigue solutions to make development of Turonian deposits technologically feasible
and cost-effective. As a result, an experimental two-downhole well was built on a
ready-to-use base of an existing well cluster. This experimental well was connected
to an existing gas-collecting network in the field. This special well, unique in Russia,
makes it possible to operate two Turonian beds simultaneously and independently of
each other. For its operation, we designed and built a dual "Christmas tree" of valves
and fittings that is unique worldwide [46].

Today the well is working perfectly as a pilot project; its output exceeds the
design level of 200 tcm per day. We believe that the development of the Turonian

deposits of the Yuzhno-Russkoye field will be a successful project. Becoming a
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pioneer in the Turonian development project is a great honor and a special status for
our company [46].

Of course, the Turonian beds are still poorly studied and definitive
conclusions on the expediency of their large-scale development remain to be made.
However, it is already clear at present that this area has good prospects. According to
experts, Turonian deposits are, in terms of reserves, comparable to the large, some
say giant, Cenomanian fields. For example, the Turonian gas reserves at the Yuzhno-
Russkoye field alone are estimated at a minimum of 300 bcm of gas, while the
Turonian gas reserves in Western Siberia are estimated at least in 3 tcm of gas.

«l would like to thank the staff of Severneftegazprom and all those who
contributed and initiated the new stage in the development of the gas industry in
Russia, aimed at developing hard-to-recover gas reserves», stated Alexander
Medvedev, Chairman of the Board of Directors of Severneftegazprom, and Deputy
Chairman of Gazprom Management Committee, during the well launching ceremony.
Thanks to the production potential and human resources accumulated, and the
professionalism of all participants in the project, we were able to successfully start
the project. We have a short-term plan of preparing the Turonian gas deposit for
commercial operation. If the project is successfully implemented, there could be
potential increase by 5 to 8 bcm in annual gas production at the Yuzhno-Russkoye
field. Obviously, the results of our experiment could be useful to other domestic and
foreign gas production companies. Gazprom Dobycha Noyabrsk, Gazprom Dobycha
Yamburg, and Rosneft are already showing interest in the Turonian deposits [46].

Certainly, Severneftegazprom is willing to share its experiences accumulated
in implementing the project on gas production from the Turonian deposits with
colleagues both in Russia and abroad. | hope that our experience will be the first step
and the basis for the beginning of a new stage in the development of the gas industry
— the era of hard-to-recover reserves.

Heading for the Turonain Gas. New Gas Reservoirs are Being Developed in Russia

Severneftgazprom appears to be closing in on its goal of increasing total gas

production in 2012 up to 115 billion cubic meters at its Yuzhno-Russkoye field in
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Yamal. And that's just a start. Severneftegazprom has been hard pressed to turn
around declining production at Yuzhno-Russkoye considering the gas field's
importance as the source of throughput into the Nordstream Pipeline to Europe.

But its first test well, which combines multi-directional drilling with dual
completions technologies, foreign and domestic, has born first fruit in producing gas
from shallow Turonian layers that until recently were ignored given their complexity

Severneftegazprom and Nord Stream invited Oil&Gas Eurasia in summer to
the Yuzhno-Russkoye field to show the results of its work, and those of the
contractors involved in the project including: Halliburton, TyumenNIlgiprogaz,
Gazprom Bureniye, Korvet, and the plant GROM (Tyumen) [46].

All reserves of the turonian gas of West Siberian fields around 3 trillion
cubical meters and the fields of this region provide the bulk of potential supplies for
Russian gas exports to Europe (almost 75 percent). As the Cenomanian reservoirs
(from which most of Russia's gas is produced) gradually deplete, further exploration
and development of the more shallow Turonian level reserves are becoming a top-
priority in Russia. Turonian rock is softer than shale, thus easier to produce than
shale. But it is harder than the source rock found in Cenomanian layers. Thus, it
presents its own problems [46].

Beginner's Luck

The project to produce gas from Turonian strata at Yuzhno-Russkoye field is
currently in the “pilot” stage and is a first for Russia. Never before have Russian
producers succeeded in tapping into these layers. There were several previous
attempts to produce gas from Turonian reservoirs in Russia, but first experiments did
not meet expectations [47].

At that time, no one considered the option of either drilling directional and
sub-horizontal wells (techniques which are now being used in the Yuzhno-Russkoye
pilot project), or applying enhanced gas recovery technologies, so the projects on
development of the gas fields were literally focused only on the Cenomanian. It was

planned initially to exploit the upper zones and later switch over to the deeper ones.
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However, due to the demand for hydrocarbons, these plans were corrected as the
production from the Cenomanian pools went into deeper decline.

The main factor was that the Yuzhno-Russkoye field was selected as the
mineral resource base for the Nord Stream gas pipeline, by which Russian gas is
transported along the Baltic Sea bed to Germany and farther to Europe. Investors
took an interest in the great volume of reserves of this unique field [47].

And in Russia's Far North, there appears to be a lot of Turonian gas. The
volume of Turonian gas in the Yuzhno-Russkoye field exceeds 300 billion cubic
meters. In the Kharampurskoye field to the south of Yuzhno-Russkoye (the license
belongs to the Rosneft subsidiary RN-Purneftegaz) there is 800 billion cubic meters.
The Turonian deposits contain approximately 10-15 percent of the total reserves of
Russia's Far North fields. Three trillion cubic meters is a very rough estimate of the
total gas resources of West Siberia.

Difficult is Not Impossible

The main difference between producing from the Cenomanian versus the
Turonian is the degree of complexity of gas reserve recovery from these different
formations. The picture on page 20 shows data on the main parameters of gas from
the Turonian and Cenomanian reservoirs [47].

The Cenomanian gas belongs to the Cenomanian stage of the Upper
Cretaceous. This stage was formed approximately 97.5 million years ago and is
located at a depth of 900-1,750 meters. The Cenomanian reserves are classified as the
easiest-to-recover, since their reservoirs are formed by sandstone compacted at a high
pressure, which in turn predetermines a high productive capacity of the reservoir.

The Turonian gas occurrence is shallower — 760-1040 meters, but the source
rock is composed of the sandstone with a high content of dense rock admixtures
(shale, siltstone), properties, permeability and gas saturation. Development of the
Turonian pools meets with the next problems:

— Poorer reservoir properties and, as a consequence, low well productivity;

68



— Significant reservoir heterogeneity and facial variability along the section
and area-wise, which complicates the process of insuring uninhibited gas flow from
the source rock;

— Low formation temperature and abnormally high formation pressure which
requires well operation in hydrated mode [47].

Cenomanian and Turonian gas is classified as “dry” — it consists of pure
methane by 97-99 percent facilitates processing, but also improves the efficiency of
production and further marketing.

The composition of gas from the Yuzhno-Russkoye field is ideal. Thanks to
the Cenomanian gas volumes and high productive capacity of the reservoir, the
Company reached planned production levels of 25 billion cubic meters per year in
2010. By adding the Turonian reserves, Severneftegazprom expects to move that
target this year to 26 billion cubic meters and even further when a second well is
drilled in 2013[47].

The Unique Experience Nel74

First development of the Turonian was started on experimental well Ne 174,
This well has a dual lateral design with low-angle bottomhole sections, which
provides sufficient drainage radius and efficient recovery of the gas reserves along
the section. This well design makes it possible to produce gas simultaneously from
two reservoirs — Cenomanian and Turonian. It provides the opportunity to use one
infrastructure for “double” production, which enables a significant cost reduction —
the company is saving mostly on the lease of land area used for field development
[47].

The uniqueness of the Yuzhno-Russkoye field project is that the company’s
specialists used the “one site — two wells” principle.

As stated above, Severneftegazprom undertook the task of the maximum
possible application of the domestic experience in realization of their projects. «We
are trying to use the equipment and services of domestic companies to the maximum
degree, and construction of the Turonian well made no exception, though this well

appeared to be unique for Russia. However, within the framework of the project, we
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had to use a well completion system of the global oilfield services company
Halliburton. A domestic company, e.g. Sibburmash (Tyumen), could undertake
development of similar technology, but this work would take at least three to four
years, without any guarantee of success of the tests. Meanwhile, using foreign
technology for this project with account for appropriate engineering support appeared
to be cheaper in any case», noted Evgeny Davydov, head of the drilling department at
Severneftegazprom [47].

Severneftegazprom contracted a number of domestic companies including the
following: TyumenNIlgiprogaz which prepared a detailed engineering design for the
field, Gazprom Drilling (drilling operations), Korvet (Kurgan) which jointly with
Severneftegazprom manufactured a unique dual christmas tree used for commingled
production from two zones. A spider-elevator for simultaneous running of two strings
of tubing was designed by the plant GROM (Tyumen). However, expertise of foreign
companies appeared to be of some use for the project. Halliburton provided its
system of dual completion which is designed for independent production from
different zones through separate strings of 73-mm tubing. This system enables
completion and survey operations separately in each hole of a multilateral well, and
also enables separate access through the tubing to the main and lateral holes of the
multilateral well. This same technology was applied for construction of the first
Russian experimental dual bottomhole well Nel74 with low-angle bottomhole
sections intended for Turonian pool development [47].

«Previous experience of the Turonian gas production had showed that
application of vertical wells (traditional for the Cenomanian zones) was not efficient
due to low production rates, therefore it was necessary to look for innovative
engineering solutions», explained Stanislav Tsygankov. «We decided in favor of
drilling of a dual bottomhole subhorizontal well with low-angle bottomhole sections.
This experience is unique both in respect of the well design and in respect of the use
of a special dual Christmas tree and a spider-elevator for simultaneous running to two

tubing strings in the well. Nobody has done this before» [47].
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Next year, under the project on the further development of the Turonian pool
in this field, it is planned to drill a single bottomhole production well Nel84. At
present, there are 143 wells build at the Yuzhno-Russkoye field.

New Starting Point

It is especially noteworthy that all operations at the field have been fulfilled in
a very short period of time. Commercial operation of the Yuzhno-Russkoye field was
started in 2007, while the construction of the field facilities and infrastructure on the
whole was started only in 2006 [47].

In 2010, gas production from the pool already reached the planned level of 25
billion cubic meters a year. In May 2012 the total gas production was increased to
100 billion cubic meters. By the end of this year this figure could reach 115 billion
cubic meters. Fig. 2 shows the gas production profile for the Yuzhno-Russkoye field.
After 2020 the production of Cenomanian gas decline will begin, the plateau will be
maintained due to the start of development of the Turonian pool. In the future
Company wants to produce about 5-8 billion cubic meters of Turonian gas per year.
So, it will be possible to extend the level of the maximum production of 25 billion
cubic meters until 2025-2030. However, at present all these forecasts are very
approximate. According to some estimates, actual numbers will depend on current
annual volumes and on the general geological situation at the field. It is clear that the
age of easy and cheap gas is over. So now the transition enter to the new stage of
development of the gas industry, which involves field development in complex

geological and natural-climatic conditions [47].
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