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Kadenpa IIpoextupoBanusi 06beKTOB HETEra30BOro KOMIUIEKCA
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Tema padoTsl
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YTOYHeHHOH reosiorudeckoii moaenu (Tumano-Ileyopckasi HeprerazoHoCHasi MPOBHHIMS)

VIK 622.276:55(470.11)

CryneHt
I'pynna (07 (0] Honnuch Hara
21IMS51 Myp3un Anekcannp HOpbeBuu
PykoBogurenn
J0/2KHOCTH [ %(0] Yuenas cTeneHb, Moanucey JaTa
3BaHHe
JIOLICHT Mumenko M.B. K.T.-M.H.
KOHCYJIbTAHTBI:
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JoskHocTh [5(0] Yu4eHnas creneHb, Moanuch Jlata
3BaHHe
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ITo pasacity «COI_[I/IaJ'IBHa}I OTBCTCTBCHHOCTb»
JoskHocTh [5(0] Yu4eHnas creneHb, Moanuch Jlata
3BaHHUE
JIOIICHT Mumienko M.B. K.T.-M.H.
JOITYCTUTD K 3AIIINTE:
3aB. kadeapoii DdPUO Yuenas creneHb, IMoanuch Jata
3BaHHe
ITOHK Mepkynos B.I1. K.I.-M.H.,
JOILICHT

Tomck — 2017 1.




IINTAHUPYEMBIE PE3YJIbTATBI OBYUYEHUAA

Koxa
PesyabTaThl 00yyeHus
pe3yJabTara

1 2

P1 Criocob6HOCTb UCIIOJIb30BaTh €CTECTBCHHOHAYYHbIE, MaTeMaTH4ECKHUE,
HYKOHOMHYECKHUE, IOPUIMYECKUE M WH)KCHEPHbIE 3HAaHHMS B 00JAacTU T'€OJOTHH,
pa3paboOTKU M SKCIUTyaTalluy HE(PTAHBIX U Ta30BbIX MECTOPOXKACHUI

P2 CriocobHOCTh OmpenensiTh, (OPMYIHPOBATH M PEHIATh MEXIUCIUILUTHHAPHBIC
UH)KEHEpHbIE 3a7aud B 00JacTH He(Tera3oBbIX TEXHOJOIMH C HUCHOJIb30BAHUEM
npo¢eCCHOHATBLHBIX 3HAHUI U COBPEMEHHBIX METOJIOB UCCIICIOBAHUS

P3 CriocoOHOCTh MJIAaHMPOBATH U IMPOBOAMTH MCCIEIOBAHUS B CIOXHBIX U
HEOMPEIeNIEHHBIX YCIOBUSAX C HCIOJIH30BAHMEM COBPEMEHHBIX TEXHOJIOTUH, a
TaKXKe KPUTHUECKU OLICHUBATh MOJTY4YE€HHbIC 1aHHbIE

P4 CriocoOHOCTh aHaIM3MPOBATH HECTAHJAPTHBIE CUTYallUd U OBICTPO BBIOMpPATh
ONITUMAJIbHBIC PEHICHUS TPU pa3paboTKe HEPTIHBIX U Ta30BBIX MECTOPOKICHHI

P5 CriocoOHOCTh UCIIOJIB30BaTh TBOPUYECKUNA MOAXOJ JUIsl pa3paOOTKU HOBBIX UIEH U
METOMOB TPOEKTUPOBAaHUS OOBEKTOB HE(TEra3oBOro KOMILIEKCA, a TaKkxke
MOJCpPHU3UPOBAaTh M COBEPIICHCTBOBATh  IPUMEHSEMbIE  TEXHOJOTUHU
He(Tera3oBoro Mpou3BoOJCTBA

P6 CriocobHOCTh  pa3pabaTbiBaTh MHOTOBapUaHTHBIE CXEMbl I JOCTHIKEHUS
MIOCTABJICHHBIX TPOU3BOACTBEHHBIX IeJiei, ¢ 3(PPEKTHBHBIM HCIIOIBE30BAaHHEM
UMEIOIUXCSA TEXHUYECKUX CPEJICTB

P7 CnocoOHOCTh aHAJIN3UPOBATh u CUCTEMATHU3UPOBATh COBpEMEHHBIE
TEXHOJIOTUYECKHE M HayyHble JOCTHKEHMs He(TerazoBoid oOTpaciu, a Takxke
BBISIBIISITh MIX aKTYaJIbHBIE TIPOOIEMBI

P8 CriocobHoCcTh 3¢ (eKkTUBHO padoTaTh HMHIMBUAYAJbHO W B KauecTBe 4WJeHA
KOMaH/IbI, 8 TAK)KE€ PYKOBOAUTH KOMaH/IOW, POpMUPOBATH 3aaHus, PaCIPEaeIsiTh
00513aHHOCTH U HECTH OTBETCTBEHHOCTH 32 PE3yJIbTaThl pabOTHI

P9 CnocoOHOCTh ~ CaMOCTOATENBHO  YUHUTBCS W HENPEpPHIBHO  IMOBBIIIATH
KBAJTM(PUKAINIO B CBOECH MPOPecCHOHATBHOMN eI TETbHOCTH

P10 Bnagers MHOCTpaHHBIM fA3BIKOM KaK CpPEACTBOM IPO(ECCHOHATBLHOTO OOILIEHUS,

Ha YPOBHC, ITO3BOJIAOIICM pa60TaTB B HHTepHaHHOHaHLHOﬁ cpeae




Munucrepcrso o0pazoBanusi 1 Hayku Poccuiickoii @enepannn
(benepanbHOE TOCYAAPCTBEHHOE aBTOHOMHOE 00pa30BaTEIbHOE YUPEkKACHUE
BBICIIET0 00pa30BaHUs
«HAIIMOHAJIbHBIN UCCJIEJJOBATEJIBCKHM
TOMCKHWI NOJUTEXHUYECKWI YHUBEPCUTET»

WNucturyr  IIpupogHeIX pecypcoB

Hamnpasnenue noarotosku (cneruanbHocts) 21.04.01 Hedrerazosoe aeno

Kadenapa IlIpoektupoBanusi 00beKTOB HEPTETa30BOr0 KOMILIEKCA
YTBEPXAIO:
3aB. xadenpoit [IOHK
Mepkyinos B.I1.
(ITommucw)  (Mara) (®.1.0.)
3AJIAHUE
HA BBINOJIHEHHE BBINYCKHOM KBAJIN(PHKANMOHHON padoThl
B dopwme:
‘ MarI/ICTepCKOﬁ JUcCepTannun
(baxanaBpCcKOi pabOTHI, TUIIOMHOTO MPOEKTa/paboThl, MarMCTEPCKON ICCePTALIH)
Crygnenry:
I'pynna DUO
21IMS51 Myp3un Anekcanap FOpreBuu

Tema paboThI:

VYTBepxKIeHa IPUKA30M JUPEKTOpa (1aTa, HOMEP)

| 6119/c ot 18.07.2017

CpOK cavyu CTyA€HTOM BBIIIOJIHEHHOM pa6OTBIZ ‘

TEXHUYECKOE 3AJIAHHUE:

Hcxoanbie 1aHHbIE K padoTe

(naumenosanue 06veKmMa UCCIEOO0AHUSL UNU NPOEKMUPOBAHUSL,
npouU3800UMenbHOCHb Hazpyska, — pexlcum — pabomol
(Henpepvlgnblll, nepuoOOUHecKull, YUKIuYeckult u m. 0.); 6uo
CoIpba UMM Mamepuan usoeius;  mpeboeanus Kk NpooyKmy,
us0enuio un npoyeccy; 0coovie mpebosanus K 0CoOeHHOCmam
@yuKyuonuposanus (KCnayamayuu) odvekma uiu uzoenus 8
naaue

uu

besonacnocmu
cpeoy,

IKCniyamayuu, GIUAHUA Ha

OKpYIHCaAIOUfyio KOHOMUYECKULL

aHanuz u m. o.).

oHepeozampamam,;

HpOGKTHI)Ie U HOPMATUBHBIC HOOKYMCHTLI, OTYCTHI,
¢donmoBas u

MoHoOTpaduu, yaeOHUKHU

nepuoAnIecKast JaUTepaTypa,

IlepeyeHb noaJIesKANINX MCCJICAOBAHUIO,
NPOEKTHPOBAHUIO u pa3palorke

BOIIPOCOB

(aHa/lumuuec’Kuﬁ 0630p no JaumepamypHsviM  UCMOYHUKAM C
Yeblo BblACHEHUA docmudicenul Mupoeoﬁ HAYKU MexHuxKu e

paccmampugaemol obnacmu; nocmaHosxa 3a0aqu
uccnedosanus, npOeKmupoB8aHus, KOHCIMPYUPOBAHUS;
codepoicanue  npoyeoypvl  UCCIeO08AHUS, NPOEKMUPOBANUS,

KOHCIMPYUPOBAHus; 00CydicoeHue pe3yivmamos GblnoIHEeHHOU

pa60mbt,‘ HaumeHosaHue OONOJHUMENbHBIX pas()eﬂoe,

noonexcawjux paspabomye; 3axouenue no pabome).

DUHAHCOBBII MEHEKMEHT, pecypcodpEeKTUBHOCTL U
pecypcocOepexeHue,

CoranbpHasi OTBETCTBEHHOCTb,

3aKIfOuYeHHE

Ilepeyens rpaguyeckoro marepuajia

(¢ mounwiM yKazanuem oba3amenbHbIX yepmedcei)

Otuer I3 rpaduueckue npuiaokKeHHs, CTPYKTYpHbIE

kaptbl, Kaptel HHT




KoHcyabTaHThI 10 pa3aesaM BbINYCKHON KBATN(UKALNOHHON PadoThl

(c ykasanuem pazoenos)

Paznen KoncyabTanr

DUHAHCOBBIM MEHEKMEHT,
pecypcodpPpekTuBHOCTL U [Tpodeccop benozepos B.b
pecypcocoepexenne

ConuajnHas
Jouent Mumienko M.B.
OTBETCTBEHHOCThH

Ha3Banusi pa3aesioB, KOTOpPble AOJLKHbI ObITh HANMCAHBI HA PYCCKOM M HHOCTPAHHOM
SI3bIKAX:

Omnpenenenust, 0003HaYCHHsI, COKpAILIEHUS, HOPMATUBHbBIE CCHUIKU
Beenenue

1. JlutepaTypHbIii 0030p

2. Object of study

3. MeTtozp! uccienoBanus

4. TeopeTnueckuii aHaIu3

5. Pe3ynbTarhl IpOBEIEHHOTO HCCIEA0BAHMUS

6. ®UHAHCOBBII MEHEHKMEHT, pecypco3(heKTUBHOCTD U pecypcocOepexeHme
7. ConanbHas OTBETCTBEHHOCTh

3axiroueHue

Cnucok uCnoib30BaHHBIX UCTOYHUKOB

Jlata  BBIIAYM  3aJlaHUsI Ha  BbINOJHeHHe  BbImyckHoii | 28.06.2017
KBAJIM(UKAIUOHHOH padoThl 10 JIMHeHHOMY rpaduky

3agaHue BbIJ1aJ PYKOBOJAUTEb:

JHomxHocTh DdUO YueHasi cTeneHb, Iloanucek Jlara
3BaHUE

JlotieHT Mumenko M.B. K.T.—M.H. 28.06.2017

3a)131me NMPUHHAJ K UCITIOJTHEHUIO CTYAECHT:

I'pynna OUO Hoanuce Hdara

21IMS51 Myp3un Anekcanap FOpreBuy 28.06.2017




_ 3AAHME JUISl PA3JIEJIA
«®UHAHCOBBIII MEHEJUKMEHT, PECYPCO®®EKTUBHOCTD U

PECYPCOCBEPEXEHUE»
Crynenry:
I'pynna DPUO
21IM51 Mypsun Anexcaanp KOpresma
HMucTuryT IIpupoaHbIX pecypcos Kadenpa IIOHK
YpoBeHns o0pa3oBaHus Marucrparypa Hanpagpnenune/cnenuanbsHocts | 21.04.01. HedTerazosoe
JeJ10

Mcxoanble 1aHHbIe K pa3aeny «PHHAHCOBBIH MEHEIKMEHT, pecypco3(pdeKTUBHOCTD M pecypcochepeskeHue»

1. Cmoumocms pecypcos nayunoeo ucciedoganus (HH):| Mamepuanvuvie 3ampamol
MamepuaibHO-MexHu4ecKux, 9Hepeemu4ecKux,
DUHAHCOBBIX, UHPDOPMAYUOHHBIX U YEL08EYECKUX
2. Hopmvl u Hopmamugwl pacxo0o8anus pecypcos Dxenayamayuontvie 3ampamol
3. Hcnonvsyemasn cucmema HANO200010%4CeHUs, CMABKU Hanoeu HIC u HAIIU, Cmaska ouckonmupogarus 10

HAJl02o8, Om'-IMC]ZeHLHZ, ()MCKOHmupOG(,ZHuﬂ u

KpeoumogaHusi

%

IlepeyeHb BONMPOCOB, MOJIEKAIINX HCCJIEI0BAHUIO, MPOEKTHPOBAHHUIO M Pa3padoTKe:

1. Oyenka KOMMepHecKozo u UHHOBAYUOHHO20 |  DKOHOMUYECKUe pacuembl 3ampam U HpudbLiy om
nomenyuana HTHU BHEOPEHUsl PA3TUYHLIX CNOCO008 peleHUss UCXOOHOU
npooaemol
2. Paspabomka ycmaea Hay4Ho-mexnu4ecko2o npoekma Memoouueckas pexomenoayus no oyenke
aphexmusnocmu UHBECMUYUOHNBIX NPOEKIO8
3. Ilnanuposanue npoyecca  ynpaeneHus HTU:| Ananuz yenecoobpasnocmu npumeHeHus pasiudHbx
CMpYKmMypa u epaguk nposedeHus, 6100x4cem, pUucku u|  mMemooos peuierus npoodiemvl
Op2anu3ayus 3aKynox
4. Onpeodenenue pecypchoi, punancosoti, skonomuyeckou | CpagHumenvHas Xapakmepucmura

aghgexmusrocmu

JlaTa BbIAaYHM 3a/1aHUS VIS pa3jieia no JuHeiiHoMy rpaguky 28.06.2017
3aganue BbIIAJ KOHCYJIbTAHT:
JloxHOCTH DdPUO YueHasi cTeneHb, IMoagnucek Jara
3BaHHe

ITpodeccop Bbenozepos B.b. JI.T.-M.H. 28.06.2017
3amaHue MPHHSJI K NCHOJHEHUIO CTYAEHT:

I'pynna 10)7 (0] Hoanucey Hdara
21IM51 Myp3un Anexcannp KOpbseBuu 28.06.2017




3AJAHUE JIJISI PA3JIEJIA
«COLUAJIBHASI OTBETCTBEHHOCTb»

CTyneHry:
'pynna (0] 5 (0]
21IM51 Myp3un Anexkcanap FOpreBuu
HuceTutyT [pupoaubix Kadenpa MHOHK
pecypcos
YpoBeHb 00pa3oBaHus MarucrTparypa HanpasJ/ieHue/cnenuajJbLHOCTh 21.04.01.Hedrerazosoe aesio

Hcxoanble JaHHBbIE K pas3geiny «Couua.m)naﬂ OTBETCTBEHHOCTb».

1. Onucanue pabouezo Mecma (paboueti 30HL,
MEXHON02UHEeCKO20 NPOYeccd, MeXaHuyeckozo obopyooeanus)
Ha npeomem 603HUKHOBEHUS:

—  8PEOHBLIX NPOSIGNICHUL PAKMOPOE NPOU3E0OCMBEHHOU CPedbl
(Memeoycnogust, 8peoHble Beujecmed, oceeujenue,

utymel, 6u6pauuu, IJIEKMpomMacHUmMmHsvle noJii,

UOHUBUPYIOWUE UBTYYEHUs)

gaxkmopos  npouzB00Cm8eHHO
npupoowl, MepMu4ecKozo
NOJNCAPHOU U B3DBIBHOU

ONACHBIX ~ NPOSAGNEHUT

cpeosi (mexanuueckoi

xapaxmepa, 91eKmMpuYecKoll,

npupoosi)

He2amueHo20 8030€liCMBUsL Ha OKPYHCAIOWYIO RPUPOOHYIO
cpedy (ammocghepy, euopocgepy, rumocgepy)

’ip@S’Bbl‘laﬁHle cumym;m? (me)CHOZEHHOZO, cmuxuﬁﬂoeo,

IKO0Jl02UYeCKo20 U COyUuadlbHO20 xapakmepa)

Pabouas 30na — ob6vexmoi mecmopooicoenus X

Bpeonvie ¢axmopvr - memeoycnosus, epeowvle
gewecmea, oceelyenue, dIeKMpoOMAZHUMHbLE HOJIA.

Onacnvie  gpaxmopul nooicap,  63puig,
memnepamypHoe 8030elcmaue, 8blCoKue 0agieHus.

Heeamuenvle 8o30eticmeust  Ha  OKPY#CAIOWYIO
NpUpoOHYI0 Ccpedy — 3acpsAsHeHue ammocgepol,
euopocghepul, rumocgepul.

Ypessviuaiinvle cumyayuu — nox#Capuvl, 63pbibl,
Xumuyeckue ompagieHus

2. 3nakomemeo u 0m60p 3AKOHOOAMENbHBIX U HOpMAMUBHbLX
OOKyMEHWZO@ no meme

Hopmamusno-npagogvie  akmwi  Poccuiickou
Dedepayuu, HOpMAMUEHO-MexHu4ecKue
O0OKyMeHmbl, npuHsmole 8 PH-

YpaHUITHnegpmo «Ilpasuna 6ezonachocmu 6
HepMAHOU U 2A3060U NPOMBIULIEHHOCIUY.

Hepeqeﬂb BOIIPOCOB, MOAJICKAIIIUX UCCTICA0BAHUIO,

NMPOEKTHPOBAHHUIO U pa3padoTKe:

1. Ananuz 6vineneHHbIX 8PEOHbIX (PAKMOPOE NPOEKMUPYEMOU
npouU3Bo0CmMBEeHHOU cpeovl 8 credyowell
nocned08amenbHOCMu.

Qusuxo-xumuveckas npupooa 8peoHOCmu,

paspabamvléaemol memou;

Oelicmaue pakmopa Ha OPeaHu3M 4en08eKd,

npugedexue  OONYCMUMBIX ~ HOPM € HEobX00umou

PA3MEPHOCIbIO  (CO  CCLLIKOU HA  COOMBEMCMEYIOUULL

HOPMAMUSHO-MEXHUYeCKUli 0OKYMeHM);

npeonazaemvie CpeoCmsea 3auumol

(CHauana KOWNeKMUGHOU  3auiumol,

eé ceia3b ¢

3amem

UHOUBUOYATIbHBLE 3aUUMHbIE CPedCmBa)

Henpaeuﬂbﬁoe ucnoJjivbzoearnue 6pedezx peazcenmoes

Mookcem cmama NPUYUHOL  XUMUYECKO20
OMPABNCHUA OP2AHUIMA YETIO6EKd

besonacnoe  ucnonvzosanue  pacmeopumeneii
noopasymesaem UCNONIb306AHUE cpeocms
UHOUBUOYANILHOU  3aWyumsl U KOJIEKIMUBHOU
3auumaol

2. Ananu3z 6viA6NEHHbIX ONACHLIX (PAKMOPO8 NPOEKmMUpyemou
npoussedénHol cpeovl 6 credyioujell nocied08amenbHOCmu

Toowcapoonacnocms, 63pvieoonacnocms, ' HBII,

— Mexamuyeckue  ONACHOCMU (ucmoyHuxu, cpedcmea | ONACHOCMb  NOPAJICEHUS  MOAHUEl, NOpadXceHue
3auumeol; INEKMPUYECKUM MOKOM (3aujumHoe 3a3emieHue u
— mepmuieckue ONnAaAcHoOCmu (ucmounuxu, cpedcmea 3anynenue), paboma ¢ XUMUYECKUMY peazenmami,

6




3auumut);

—  271eKmpobe30nacHoCms (6 m.u. cmamuyeckoe
INEKMPUYECNBO, MOTHUCIAWUMA — UCMOYHUKY, CPeOCmad
3awumel),;

—  10JHCapos3pblie0He30nacHOCHIb (npuuuno,

npoghunakmuuecKue Meponpuamus, nepsuiHvie cpeocmea
nodCapomyuieHs,)

MeXaHUudYecKkue mpaemal.

3. Oxpana oxpyosrcaroweli cpedwl:

—  3aqwuma ceaumeOHoOU 30Hbl

— aHanu3z e030elicmeusi 06vekma na ammocghepy (8v16pocwl);

— aHanu3z e030elicmeusi 06vekma Ha 2uopocgepy (copocwl);

— aHanu3z e030elicmeusi 06vekma Ha aumocgepy (0mxoowvt),

— paspabomame peuwienus no 0OecnedeHulo IKOI0SUYECKOU
bezonacrhocmu co ccoiikamu  Ha HT/J no oxpane
OKpyoicaroujeti cpeow.

Oyenxa  6030elicmgus  MeCcmopoXtcOenus  Ha
COCMOANHUE 3eMENbHbIX Pecypcos, ammocpepHuiil
8030YX, COCIMOSIHUE NOBEPXHOCHHBIX 600.

Xapaxmepucmuka MeCmopOodICOeHUs KaK
UCTOYHUKA 00PA308AHUA OMX0008 NPOU3BOOCHIBA
u nompebnenus.

Pacuem  konuuecmea  6pedHbix
ROCMYRAIOWUX 8 AMMOCEHEPHDBIL B030YX.

eewecms,

Komnaexc mep no oxpane oxpycaioweii cpeobi.

4. 3auuma 6 upe3suIuatiHbIX CUMYAYUSIX:

— nepeuend 603moxchvix YC na obvexme;

— gvlOop Haubonee munuunot 4C;

—  paspabomka RNPeGeHMUEHbIX Mep N0 NPeOynpedlNCcOeHUIo
qc;

—  paspabomka mep no NOSbIUEHUIO YCMOuYUeocmu 06vekma
K dannou YC;

— pazpabomxa Oevicmseuil 8 pesyrbmame 6o3Huxuteti YC u
Mep no IuKsudayuu eé nociedcmeuil

Bosmoorcnvie YC Ha obvexmax mecmopodicoernus

L:  noowcapul, 63puvigbl, ompasnenus 6peOHbIMU
eeujecmeamu.
Mepvl  no  npedynpedcoeHulo  XUMUYECKUX
ompasneHuu

Mepwr npedocmopodxcnocmu npu pasnuyHbIX Nymsax
NnocmynieHus 6peOHbIX 6euecims 8 OP2aHu3m

5.Hpagoebze u opecaHu3ayuUoOHHble BONPOCHL obecnevenus

6e30NACHOCTIL: Mepvt  6e3onacnocmu  npu  IKCnayamayuu
. . | NPOU3BOOCMBEHHBIX 00BEKMOE.
— cneyuanbHble (Xapakmephvle 05 NPOEKMupyemoll paboueti
30Hbl) NPABOBBIE HOPMBL MPYOOBO2O 3AKOHOOAMENTbCMEA, )
o Ipeanusayus pabom c OpeaHuyecKumu
~  Op2AHUSAYUOHHDIE MEPONPUAIMUA NPU KOMNOHOSKE PAOOYEL | 1 e omymensmu.
30Hbl
Ilepeyennb rpaguyeckoro marepuaJja:
Ilpu  HeoOxooumocmu  npeocmagumv — ICKU3HBIE
epaguyeckue  mamepuanvl K pPACYEMHOMY  3A0AHUIO
(0o6s3amenvbHO 015 CReyUaIUcmos u Macucmpos)
JlaTa BbI1a4M 3aaHUHA JJIA pa3/iena o JUHEHHOMY rpaduky
33}18]—[1/[6 BbIIAJ KOHCYJbTAHT:
J0KHOCTH DdPUO Yuyenas creneHb, IMoanucn JaTa
3BaHHUE
JlomeHT Mumenko M.B. K.T.-M.H. 28.06.2017
33}13HI/IG NPUHAJT K HCIOJHCHUIO CTYAECHT:
I'pynna DUO Moamuce Jara
21IMS51 Myp3un Anekcanap FOpreBuy 28.06.2017




Pedepar
Brinmycknas kBanudukanumonHnas padora 77 c., 19 puc., 1 ta6:1., 9 HCTOYHUKOB.

KiroueBble  ciioBa: CTpPYKTypHasi T€OJIOTHS, TPEIIMHOBATOCTh, CXEMa

pa3paboTKH.
OO6beKTOM ucclieIOBaHMs ABIAETCA TacT P mectopoxkaeHus L

Lens pabGoter — IlpemnokeHue aabTEPHATUBHOM CXEMBI Ppa3pabOTKU
He(pTsAHOrO MecTtopoxaeHuss L, muacra P Ha OCHOBE HOBOWM TeoJIOTMYECKON

uHpopMaIuu.

B npomecce wuccrnenoBaHus NPOBOAMIMCH OOOCHOBAaHME TPUYMH  Kak
HECOOTBETCTBUS, TAK U COOTBETCTBUS MPOTHO3HBIM 3HAYEHUSIM, CTAPTOBBIX AEOUTOB
BHOBb TNPOOYPEHHBIX CKBOXKHMH. TakkKe MPOBOAWICS pacyeT HKOHOMHUYECKOM

3(1)(1)€KTI/IBHOCTI/I HpGI[J'IO)KGHHOﬁ aHBTepHaTHBHOﬁ CXCMbI p33pa6OTKI/I Iiacra.

B pesynbrare wuccienoBaHus Oblla NPEJIOKEHAa albTEpHATHBHAs CXeMa

pa3paboTku mracta P mectopoxkaerus L.

Crenenp BHeapeHus: Pe3ynbrarel paOoThl OTHpAaBICHBI Ha JajbHEHIIEe

paccmoTtpenue B kommnanuto PH-Y paHUIINHedTs.

B 6y,Z[YHIeM IUIAHUPYCTCA HCIIOJIB30BATH HaAKOIIJICHHBIN OIIBIT, OJA OLCHKH

MECTOPOKICHUN aHAJIOTOB.
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BBenenune

AKTyaJIBHOCTb TEMbI l/ICC.]Ie)IOBaHI/Iﬁ

Komnanuss PH-YdaHUIIMHedTs BBICTYNmaeT B KayecTBE HWCIOJHUTENS IO
IpOeKTHBIM paboTam Ha MmecTopoxaeHus L. Ha cerogsmnuii neHb CyHIeCTBYeT
npobiema, oOycioBiieHHas ci1aboil BBIpaOOTKOM 3amacoB W3 miacta P, a ©MEHHO,
HECOOTBETCTBUE MEXKAY MPOCKTHBIMH M (PAKTUYECKUMH JIeOUTaMU MpHU 3aIlyCKe
HOBBIX CKBaKWH. J[aHHas npoOiema octpo crout B komnanuu PH-Y paHUIIUHeD TS,
Tak Kak o0beKkT P comepxut 30% HadambHBIX TE€OJIOTMUECKUX 3alacoB, HO MpH
HEJOCTH)KEHHUE TMPOTHO3HBIX JE€0MTOB, CTABUTCSA TOJ Yrpo3y SKOHOMUYECKAS

BBITOJIHOCThH MPOEKTA..
IIpobsema uccienoBanus

[IpoGnema wuccnenoBaHMi 3akitoyaiack B TOM, 4TOo uU3 15 mpoOypeHHBIX
CKB)XKHMH 9 CKBa)XHMH IMOKa3aJIl CTAPTOBBIIN IEOUT OOJIbINE WIIM PABHBIN MTPOTHOZHOMY,
B TO BpeMsl KaKk 6 CKBaKUH 3alyCKaJIUCh C OTJIUYHBIMH B MEHBIIYIO CTOPOHY OT
npoekTHIX. OIIEHUTHh CTENEeHb HEMPEACKAa3yeMOCTH 3aIllyCKHBIX JIeOUTOB BHOBb
BBCJICHHBIX B OJKCIUIyaTallMI0 CKBAXXWH MOXXHO Ha PUCYHKe 1, T BHIHO, YTO
ckBakuHbl 2050 u 2041 3amyckaroTcs ¢ 1e0UTaMu OTIUYHBIMUA B MEHBIIIYIO CTOPOHY

OT IUIAHUPYEMBIX.

. 2050

E' 80
S = (QH QaHKT
E‘: 60 QH NPOEKT
$
- 40
S
@ 20
q W

E] I T

05.2016 08.2016 11.2016
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Pucynok 1 - ConocraBieHune NPOEKTHBIX U (PAKTUYECKUX 1€OUTOB HEPTHU O

ckBaxxnuaMm 2050, 2041
3agaum uccJaea0BaHuA

B cooTBeTcTBHU C 3asBICHHOU HpO6J’I€MOﬁ HCCICO0BaHUA OBUIH TIOCTaBJICHBI

cIeayromme 3aaaqun:

e (OO0ocHOBaHHE MPUYUH KaK HECOOTBETCTBHUS, TaK U COOTBETCTBUS MPOTHO3HBIM
3HAYEHUSIM, CTaPTOBBIX J€OUTOB BHOBH MPOOYPEHHBIX CKBAKHUH;

o [lpennoxeHne anpTEpPHATUBHOM CXeMbl pa3pabOTKHU, KoTopas Oyner
YUUTHIBATh HEYAA4YHBIN OMBIT pa3paboTku B nepuos ¢ 2015 mo 2017 r;

e Pacuer skoHOMHUYECKOM 3S(PPEKTUBHOCTU MNPEIIOKEHHON aTIbTEPHATUBHOM

CXeMbl pa3paboOTKH IJ1acTa.
Hay4ynasi HoBU3HA

Bnepseie IMpUYMHA  HEIPABUIBLHOIO W3HAYIBHOM  WHTEpIIpeTaluu
TCOJIOTUYECKON XapaKTePUCTUKH IIJacTa BBIJCICHA KaK TICPBOCTCIICHHAS JIsI
000CHOBaHHUS TPOOJIEMBI HEIOCTIKCHHS TIPOCKTHBIX JICOMTOB MECTOPOKICHHUS,

npuypodeHHoro Kk Tumano-Ileuepckoit HeQTEera30HOCHON POBUHITHH.

12



IIpakTHyeckas 3HAYMMOCTH pe3ybTaToB BKP

OCHOBHBIM KpUTEPUEM MPABWIBHOCTH TOJYYEHHBIX PE3YJIbTATOB JTAHHOU
paboThl SABISETCA SKOHOMUYECKAs] OLIEHKA MPEIJIOKEHHOW cXeMbl pa3paboTku. B
TOKE BpeMs paboTa Obla HalleJIeHa Ha TMOMBITKY CO3JaHMs Habopa peKOMEHIalHii
U1l OLEHKM MECTOPOXKJICHHI aHaJOroB, KOTOpbIE NPUHAIIEKAT K TOH XKe

TEKTOHUYECKON CTPYKTYpE, HO ellle HE pa3pabaThIBatOTCH.

Peanuszanus u anpodauusi padoThI

[To pe3ynpTaTam JaHHOW pabOTHI IOMKHA OBITh MPEJIOKEHA albTepHATUBHAS
cxema pa3paboTku macta P MecropoxaeHus L, kotopeie Oyayr mepenana B PH-

YpaHUITHedTH A1 paccMOTpeHUs Ha IPEAMET BO3MOKHOCTU €€ BHEPEHUS.
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1. JIutepaTypHblii 0030p
Bompoc HemocTHkeHHsi MPOEKTHBIX IeOUTOB - MpoOieMa KOTopas IIMPOKO
paccMaTpuBaeTCsl B HAy4HOU smtepatype. OqHako OOJBITHHCTBO CTATEH MOCBSIICHBI
TCPPUTCHHBIM KOJUICKTOpPAM, XOT:A 0OJIbIIIE MTOJIOBUHBI COBPCMCHHBIX 3aIlaCOB He(i)TH
HaXOJATCA B KapOOHATHBIX pe3epByapax. [locnennee oObSICHICTCS OOJNBIIUM PSIOM
I'€OJIOTHYECCKUX HGOHpGI{GJ’IéHHOCTGﬁ, OCJIOXKHAOIIHNX KOppeKTHBIﬁ pacucT I[e6I/ITOB B

Kap60HaTax. BLIIIGJ'I}IIOTCH HCCKOJIBKO ITOAXOJ0B OJIsI PCIICHUA I[aHHOI?I HpO6JI€MBI.

ABrop b. Xue B cBoed cTaThe paccMaTpuBaeT HOBYIO KOMOMHAIIMIO
KapOTa)KHBIX UCCIEIOBAHUM CKBa)XUH JIJIsl aHAJIM3a HEOJHOPOJIHOCTH KapOOHATHOTO
pe3epByapa, U MPEIOCTaBIISIET METOJ OIpe/eseHrs] Hanboyiee MEePCIEKTUBHBIX 30H
st Oypenus.  MccnenoBaHusi MpoBEACHBI i KapOOHATHBIX pPE3EpBYyapoB B
Oacceiine CpiuyaHu. OCHOBHBIM HCTOYHUKOM HCCJICIOBAHUS SIBJISIETCSL $1I€PHO-
MAarHATHBIA KapoTaXX AJIsI OLIEHKH T€OMETpUM Top. B nanpHelilieM Ha OCHOBAaHUH
OILICHKU T€OMETPUU CTPOUTCS MeTpopu3nuecKas 3aTeM THIPOIMHAMUYECKass MOJIEIH,
Ha OCHOBE KOTOPBIX MPOBOST pacyeT MPOEKTHHIX 1e0UTOB. OIHAKO AaHHBIN METO]
HE MIPUMEHHUM B paMKaxX JUIJIOMHOTO MPOEKTA, MO MPUYMHE HAIWYUS TOJIbKO OJHOMN

CKBa)XHHBI C UHTEPIPETHPOBAHHBIMU pe3yibTaThl IMP.[1]

Keir XonmaBen B CBOEM CTaTbe paccMaTpUBAET aBTOPCKUE METOJIUKUA M
nporeAyphl Uil TMpeacKa3blBaHUsl JeOUTOB U3 KapOOHATHBIX KOJIJIEKTOPOB C
MOMOIIBI0 JIMHEHHON perpeccur. OCHOBHOM WA JaHHOW pabOThI SIBISETCS
MHCTPYMEHT, MO3BOJSIOIIMNA IPEICKA3bIBATh INOBEICHUE KOJUIEKTOPOB HCIOJIb3YS
TOJIBKO JIAaHHBIE 10 Pa3pabOTKEe MECTOPOXKICHHUS: IEOUTHI, TaBICHUS KaK (DYHKIIUU OT
BpeMeHHU. B yclmoBHsSIX JTaHHOW TUIIJIOMHOMN pa®OThl TaHHBIM METOJ HE MOXET OBITh
MPUMEHEH B TIOJHOM Mepe, MO MPUYUHE OTCYTCTBHUS [IAHHBIX MO HM3MEHEHHIO

TUTACTOBOTO JIABJICHHUS CO BpeMeHeM. [2]

Kommanus Shlumberger mis pemenus npo0nemsl mpeackazanusi 1¢OUTOB B
TPEIIMHOBATHIX KAPOOHATHBIX pe3epByapax mpejiaraeT UCIoIb30BaTh KOMIUICKCHBIH
noaxoa. B aHHOW MeETOJIWKE MpejjiaraeTcss HMCIOJb30BaTh COBMECTHBIN HabOp

HHCTPYMCHTOB MOACIHMPOBAHUA W BHU3yalIW3alWW JIA HpI/IO6peT€HI/I$I ITIOHUMAaHMUs1
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NMBIDKEHUS (IIIOUIOB B KOJUIGKTOPE M KaK pe3yibTaT 0oJjieeé TOYHOMY MPOTHO3Y
ne6uToB. JlaHHBI METOM TPEACTABISICTCS HanOoJiee TEPCIEKTUBHBIM, TaK Kak
MO3BOJISIET HA BU3YaJIbHOM YPOBHE MOHSATH (DU3UKY MOBEACHUs (PIIIOMaa, a pacyeThl
MPOBOJAATCS B MPOAYKTE NMPU MUHUMAIBHOM y4yacTuu omneparopa. OIHAKO JTaHHBIMA
MeTo/la ObUIO HEBO3MOXHO TNMPUMEHUTh TaK KaK OH TpeOyeT Hajauuusi OOJBIIOro

CIICKTpa HAYaJIbHBIX JaHHBIX. [3]

B craree 0 mpenckazanum AeOMTOB raza B KapOOHATHBIX pe3epByapax aBTOP
Hunr JIu ucnons3yer ananus 3-D 70-CT uccnenoBanus. OCHOBHOM ujesi JaHHOTO
UCCJICIOBAHMSI 3aKII0YAETCsS B BO3MOXKHOCTH KOPPEJSIMH MOPUCTOCTU (CUUTAIOTCS
TOJBKO IYCTOTHI C AUMETPOM Oosbine 70 HAHO METPOB) U3MEPEHHOW Ha 0Opasiiax
MOJTHOMACIITAOHOTO KEPHOBOTO MaTepuana ¢ JaHHBIMU 1o AeOurtam rasza. Tak Kak
UCIBITAHUS KEpHAa MPOBOAATCS JJs ra3a M Ha IOJHOMACIITAOHBIX KEPHOBBIX
UCCIIEJOBaHMSI, TO JaHHbIE UCCIIEIOBAaHUS HE MOTYT OBbITh IPUMEHEHBI JUIsSl PEILICHUS

MIOCTaBJICHHOW MTPOOJIeMEI. [4]

[TepeuncneHHbI€ BBIIE METOABI UMEIOT XOPOIIHM IMTOTEHIUAI JJIs1 JAIbHEHIINX
WCCIIEIOBAaHUM Ha mpuMepe Iacta P, HO JJIs JaHHOTO JUIUIOMHOIO MPOEKTa OHU
HEMpUMEHUMBI. Tak Kak OJHOM U3 Iededl JTUIJIOMHOW paloThl SBISETCS HE
npejcKa3zaHue, a 0ObSICHEHUE MPUYMH HECOOTBETCTBHUS JIeOMTOB, TO ObLIa CleJIaHa
MOTBITKA BBIIBUHYTH CBOE MPEACTABJICHHUE ISl PEIICHHsS TaHHOM MpoOJieMbl Ha

OCHOBAHHH U3YYCHUA re0JI0rn4eCcKOm XApPaAKTCPUCTHUKHU MCCTOPOKACHU.
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2. Object of study

The source material and the theme of the final thesis work were provided by

the company RN-UfaNIPIneft. The initial materials used in the work included:
-Reports on reserve calculation;
- Core data analysis for 4 wells (2043, 2039, 2036, 2044), FMI studies;
- Studies on reinterpretation of seismic data;
- Data on the initial production rates of 15 wells;

The object of the study was the P reservoir , L field. The L field is confined to

the Sorokin shaft and is located in the Timan-Pechersk oil and gas province.

To obtain a full understanding of the object of the study, its geological
characteristics were studied. The geological characteristics of the L deposit included
the study of: general positions, lithologic-stratigraphic characteristics, tectonics, oil
and gas content. At each stage of the object description, special attention was paid to

the development object - reservoir P.

2.1  General information about the object of research
The licensed site L is located in the territory of the Arkhangelsk region. The
administrative center of the district is the city of Naryan-Mar, remote from the
deposit for 260 km. The L field is located in close proximity to 9 fields belonging to

the same structure - the val Sorokina. The location of the L field is shown in Figure 2.
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Exploration drilling in section L began in September 1977. In the period from
October to November of the same year, the first commercial well X-01 discovered
the industrial oil-bearing capacity of the main oil deposits in the sediments of the
formation P, as well as the T and F layers. A few years later in June 1982, tests in the

search well X-02 column revealed the industrial Oil content of PT deposits.

At the moment, 3D seismic surveys have been conducted at the deposit,
exploratory and production wells have been drilled. There are also results of
laboratory studies of core and PVT properties of reservoir fluids from one search
well.  Geometrization of the deposits and the position of the main disjunctive

disturbances are due to the results of the interpretation of 3D seismic data.

In the oil field, L is distinguished from 10 productive horizons, which are
shown in Figure 3. The range of oil content corresponds to the interval of depths of
814-3960 m.

2.2  Lithological and stratigraphic characteristics

The cross-sectional area studied Varandei-Adzvinskoy structural zone (WHA)
is allocated two main structural - real complex - the base and folded sedimentary

cover. The Upper Proterozoic folded foundation lies at depths of up to 9 km.

Sedimentary part of the section from the bottom up is divided into four main

complexes:
- Ordovician-Lower Devonian carbonate-terrigenous;
- Middle Devonian-Upper Devonian terrigenous;
- Upper Devonian-Lower Permian carbonate;

- Upper terrigenous, uniting terrigenous deposits from Lower Permian to

Mesozoic inclusive.

Sedimentary cover within the WHA is formed by rocks of Paleozoic,

Mesozoic and Quaternary formations.
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Paleozoic sediments overlie the basement rocks of the Vendian-Cambrian age,
and presented the Ordovician, Silurian, Devonian, Carboniferous and Permian
systems. The rocks of the basement are not opened by boreholes. Its roof, according

to seismic surveys, lies at depths of about 6-9 Km.

Stratigraphy and lithological characteristics of the rocks of the Labagan

deposit are presented in A summary geological and geophysical section (Figure A.1).

The Silurian system

The Silurian system is represented by the lower and upper divisions.

Lower Silurian sediments revealed by wells on the shaft Gamburtseva, in the
southern parts of the shaft and Sorokin Medinskaya-Saremboyskogo shaft. The
uncovered Their maximum thickness is 1160 m (1 Khasyreiskoye well). According
to geophysical data, the thickness of the lower Silurian is 700-1200 m. In the volume

of the lower Silurian, the Llandoverian and the Wenlockian stages are distinguished.

Llandoveriysky stage is represented by deposits formed in a gradual increase
of marine transgression. Its lower part is composed of silt and algal carbonates of the
silted zones of the shallow shelf. Limestones are clayey, often dolomitized. In the
upper half of the stage the clayiness decreases, biogermic stromatolite and algal
formations are present. Well 1-Hasyreyskaya opened the Llandovery deposits to a
depth of 822 m.

Venloksky tier complex rhythmically alternating limestone (predominant) and
secondary dolomites melkovodnomorskoy shelf. The deposits were opened by wells
in the southern part of the VAZ at Nyadeiyskaya (well 1), Cherpayuskaya (well 3),
Khasyrey (well 1) and other areas. Carbonates contain a small admixture of clay-
aleurite and detrital material. The thickness of the line varies from 338 m (well 1-
Khasireiskaya) to 408 m (well 48-Osoveiskaya). Reservoirs in the sections of the

Lower Silurian are not established.
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Upper Silurian deposits occur according to the lower silurian rocks. Full cuts
unsealed wells in southern VAZ on Nyadeyyuskoy, and Cherpayuskoe Yurayuskoy
squares Fat 370-940 m thickness. The upper silurian separated and divided into

ludlovsky przhidolsky tiers. Within the site, the power is 372 m (well 76).

Ludlovsky tier (gerdyusky horizon) formed interbedded carbonate and clay-
carbonate sediments shelf marine clay with a predominance of limestone, dolomite,
chalky clay and mudstone thin subordinate value. The thickness of the tier is 220 -

520 m, it decreases, as the whole department as a whole, in a southerly direction.

Przhidolsky tier (Grebenskaya horizon) has a rhythmic structure and
represented by carbonate strata that formed in the shallow-water offshore conditions.
Characteristic limestones are often clayey, with numerous shell and coral fauna.
Sometimes reef-like coral-stromatolite formations are formed, forming small, from a

fraction of a meter to several meters, bioherms and biostromes.

The final phase of the cycle is characterized by przhidolskogo shallowing of
the basin sedimentation and isolation area. This is evidenced by the secondary
dolomitization organogenic rocks and the appearance in the individual sections of
sandstone formations and siltstone quartz composition. The total thickness of the
Grebensky deposits is established in the southern part of the VAZ (wells
Cherpayuska area, well 1-Nyadeiyskaya), where it is 150-420 m. The thickness is
increased to the north. Grebenskaya horizon as a whole is regarded as a semi-cover
with the development of low-capacity pore-cracked and cavernous-pore-cracked
reservoirs confined to interlayers of silt-detrital limestones. The formation of
carbonate reservoirs in the roof of the horizon is associated with hypergenic
processes in biogenic sediments due to a brief interruption in sedimentation at the
turn of the late Silurian and Early Devonian. Silurian clay and carbonate-clay

sediments contain petroleum-bearing rocks of medium and low productivity.

The revealed thickness of the deposits of the upper Silurian within the

Labagan area is 372 m (well 76-Labaganskaya).
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The Devonian System

Devonian deposits are represented by the lower and upper divisions.
Formation of sediments occurred in the shallow-water basin under regression
conditions, which completed the Caledonian sedimentation cycle. The conditions of
sedimentation and the volume of sediments were largely determined by the influence
of the Bolshezemel Paleodension, which occupied the southern part of the VAZ in

the early Devonian era.

Lower Devonian deposits within the territory in question are presented and
ovinparmskim sotchemkyrtinskim horizons Lochkovian tier and tier Prague. Within
the site, the thickness is 609 m. The stratigraphic completeness of the Lower
Devonian sections is determined by the degree of erosion during the pre-median and
pre-Tetean times. Subjected to the greatest erosion of the Lower Devonian deposits
formed on the slopes paleopodnyaty - the territory of the western and southern parts
of pribortovyh WHA.. Reducing the volume of the lower stratigraphic Devonian also

occurs due to loss of cut bottom of Lochkovian tiers.

Ovinparmsky horizon developed throughout the territory of the WHA. In the
north-eastern part of the zone formed in shallow marine zone with changeable clay
and clay-carbonate type of sedimentation. It is characterized by the most complete
volume, clay-carbonate composition, rhythmically-layered structure. In general, it
corresponds to two large two-membered sedimentation rhythms. The upper part of
the regressive rhythms are composed of limestone, dolomite often, interbedded with
clay, secondary dolomites. In thin sections of carbonate rocks is observed different
structure - organogenic, organogenic algae, grained (from coarse to fine-). Organic
remains are numerous (10-40%) and are distributed unevenly in the rocks, are
represented by whole-root forms and shell detritus, often recrystallized. Biogerm
structures are formed mainly by algae and stromatopoids. In the examined rocks
collectors are revealed. The lower transgressive parts of the rhythms are represented
by silt accumulations of clayey and carbonate-clayey composition. Clay deposits act

as a fluid carrier for oil deposits in reservoirs of regressive parts of rhythms. Basal
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clay layers in the sections of the Ovinparkh horizon can serve as fluid for
hydrocarbon deposits in the roofing part of the Pridolsky Stage of the Upper Silurian.
Deposits of the Ovinpark horizon in the southwestern part of the VAZ were formed
in the shallow-water conditions of carbonate sedimentation. Short transgressive
phases correspond to clay, clay-carbonate sediments. Fat thickness of 90-250 m and

is reduced by the south.

In the section of the horizon carbonate rocks predominate - secondary
dolomites, dolomitized limestones, limestones. There are marls, mudstones.
Secondary processes are widely developed in these deposits - dolomitization,
fissuring and leaching. They had a positive effect on the formation of filtration and
capacitance properties of rocks. The leaching processes were most intensively
manifested in rocks with an organogenic structure and fractured differences.
Ovinparmskogo horizon lying above the lower Devonian deposits are characterized

by a limited distribution and consistent lithofacies characteristic.

Sotchemkyrtinskie deposits are developed in the northern and central parts of
the territory of the WHA. In sotchemkyrtinskoe WHA on the territory of established
conditions semi-shallow-marine basin with high salinity, where the accumulated
predominantly beds of rainfall. The sole horizon lies clay-carbonate thickness (65-72
m Submitted dolomite and clay and dolomites chemogenic chemogenic-organogenic
genesis. In rocks with an organogenic-detrital structure reservoirs of a cavernous-
pore-crack type were formed. The upper part of thin-layered sotchemkyrtinskogo
horizon represented anhydrite - dolomite thickness (0. 320 m). The rocks are
unevenly fractured. The thickness of the horizon varies from 0 to 390 m due to
erosion in the pre-median and early Franconian times. Erosion positively affected the

reservoir properties of the deposits.

At the beginning of the Prague time accumulated terrigenous clastic
sediments of desalinated semi-closed sea areas of shallow water. Bundle allocated in
the base section (40-110 m), is formed siltstone, sandstone, mudstone, dolomite

unevenly, with seams of dolomite, dolomite limestone. The above deposits also
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formed in the shallow-water basin, but with mixed clay-carbonate and sulfate-
carbonate sedimentation. In the section they are represented by dolomites, limestones
with varying degrees of clayiness, with interlayers and lenses of anhydrite. Clay-
carbonate rocks contain an admixture of terrigenous material. These deposits can be

considered as a semi-cover.
Upper Devonian separated and includes Frasnian Famennian.

Frasnian the bottom (poddomanikovoy) part of the section on the territory

represented VAZ Timansky and sargaevskim horizons.

The Timan horizon is represented by siltstones, sandstones, mudstones with
rare intercalations of carbonate-terrigenous rocks of mixed composition. Sargaevsky
horizon complex clastic and carbonate-carbonate rocks (limestone clay, marl,
mudstone, siltstone). Total thickness Timansky sargaevskogo horizons and decreases
in the southeastern and east directions, varies from 235 m (Sedyaginskaya area) of 20
m due to the wedging basal layers Timansky horizon. Within the site capacity is 164

m.

Poddomanikovye Frasnian sediments formed in shallow marine basin with
sequential shift over time the character of sedimentation from clastic debris at the
initial stage of accumulation, to a mixed terrigenous-clastic and clay-carbonate, and

in the final stage of sedimentation sargaevskogo to clay and carbonate-clay.

Lateral changes poddomanikovyh deposits are not well understood, however,
it found that the more coarse fragmental sediments rannefranskogo age formed in the
central and northern parts of modern VAZ, much more actively acted detritus. In
detrital Timanian deposits: high-capacity granular collectors are installed.
Sargaevsky and the upper part of the Timan horizon because of their clayey

composition are a regional tire of good quality for the underlying oil-bearing strata.

Frasnian deposits Domanik horizon according to overlie the rocks
sargaevskogo and developed within the whole of the territory. The paleontological

justification of the boundaries in many cases is not confirmed because of the lack of
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core material. It is this due to ambiguous interpretations of the borders of Domanik
and respectively medium - and pozdnefranskogo sedimentation basins. Thickness
horizon varies from 6 to 72 m smallest thickness mounted in southern, most -. In the
central portion of the WHA.

The section of the southern and northern parts of the WHA differ due to the
difference in sedimentation conditions and paleorelief. In the southern part of the
section it is characterized well enough punch and is represented by limestones dark

gray, black, clay-bituminous, silicified, thin-interbedded with dark gray and black

Argillite. In the northern part, the dwelling deposits have been poorly studied
by drilling. Here, in the present geological sections limestone dark-colored, fine-
grained, solid, strongly clayey portions passing in dark gray and black mudstone
(well 1-Medinskaya). The upper part of the section is composed of lighter and clear

limestone varieties, which often contain organogenic detritus.

In the northern part of the study area in Domanik time depositional conditions
were more shallow, but at the same time retain the characteristics of a Domanik pool.
The sections of wells 25-Toraveiskaya and 76-Labaganskaya have characteristics
according to GIS data, which testify to sufficient deep-water accumulation zones. In
the north of the territory, the thickness of the sediments reaches 80 m. The transition

to the southernmost deep-water part occurs in the form of a ledge or slope.

In the extreme north-west, on the border with the shallow shelf on the
materials of Belyakova LT. (1989) passes the development zone of carbonate
structures, which continues the dominic barrier reef, isolated in the Khoreyver
depression. The nature of these buildings is not well understood. Wells that opened

these deposits within Sorokin's shaft are not characterized by core.

Verhnefranskie deposits are developed throughout, their thickness ranges from
26 m downhole Yurayuskaya 1 to 453 m in the borehole 68 West Lekkeyyaginskaya.
The structure of the stage includes the Vetlasian, Sirachoy, Evlan and Livonian

horizons, the dismemberment of which is difficult due to the strong facies variability
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and insufficient paleontological study. Fat is present in the composition of a wide
spectrum of carbonate and carbonate-clastic rocks, and partitioned sectional area in
accordance with the transgressive-regressive model filling paleobasin. The section
cuts a variegated bundle of intercalation of mudstones, marls, siltstones and clay

limestones with the inclusion of gypsum and anhydrite.

In the north of the VAZ, in the margin zone, the thickness of Upper-Russian
sediments varies from 227 m in the 76-Labaganskaya borehole to 297 m in the 1-
Aleksinskaya well. Locally increased thicknesses, apparently, correspond to the
zones of development of carbonate constructions (“cans"), reduced - to the
"Interbank™ section. Interbank cuts are represented by various facies deposits of the
shallow shelf. Most of the wells in the northern part of the WHA opened
sirachoyskie deposits in the shallow-shelf facies, and, as a rule, carbonate structures.
Of all the wells drilled in the north of the VAZ, only two have opened
"mezhbankovy" section type (well 25 Toraveiskoye), or are suspected of slope (well

76 Labaganskaya). The rocks are clay carbonates with interbeds of mudstone.

The Sirachoy shallow-shelf deposits up the section gradually transform into
mottled deposits of coastal-marine facies and facies of semi-enclosed basins. They
are composed of irregularly interbedded mudstone, argillaceous limestone, marl,

siltstone and interbedded with inclusions of anhydrite and gypsum.

At the end of the late Frankish time, a large break in sedimentation was
observed in a significant part of the territory of the VAZ, the most elevated areas

were eroded.

Famennian deposits are distributed widely within the WHA. The thickness
of the rocks varies from 440 m to 1045 m, increasing in a southerly direction. Within

the site capacity is 654 m.

Regional lithofacies zonation of these deposits was determined by the further
progress of the shallow shelf to the south and south-east, accompanied by the

formation of accumulative terraces and edge reef zones (Belyakova LT, 1989).
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At the beginning of the century Famennian (rannezadonskoe time) the
northern part of the territory of the WHA was a land and sediments accumulated only
in the south, in the depression inherited from the previous phase of the sedimentation
basin. There nizhnefamenskie deposits are dark gray clays, marl, argillaceous
limestone, with inclusions scattered OM, pyrite, rocks characteristic to start filling
uncompensated depressions (wells Nyadeyyuskoy core, squares and Osoveyskoy al.).
Along the Upperfran edge reef zone formed accumulative clay terraces (well 8-

Sedyaginskaya).

In the Late Zadon-Eletskoye time deposits formed under the conditions of the
shallow shelf and developed everywhere. In the north, it is mainly limestones of
chemogenic and biochemogenic genesis, fine-micro-grained, dolomitized, as well as
organogenic detritus limestones. In the southern part, where the Late Zadon-Elets
deposits continued to compensate for the French depression, the predominantly

carbonate Kochmesian filling layer is developed.

Secondary  verhnefamensky  substage nonsegmented advantageously
represented Ust carbonaceous deposits Pechora, and Zelenetskii nyumylgskogo
horizons. At north VAZ sedimentation took place under shallow shelf, and the
incision is represented by limestone light finely-grained inclusions of organic detritus

and stylolites, made of clay-carbonate material, jointing portions developed.

In the southern part of the WHA in the depression area of the depression
continued to accumulate thick strata filling - carbonate-clay deposits saremboyskoy
suites and carbonate deposits nyadeyyuskoy suite. Saremboyskaya Formation is
represented by interbedded marl, mudstone, limestone. The age of these deposits is
confirmed by paleontological definitions in many wells (23 well-North
Saremboyskaya). Formation represented Nyadeyyuskaya thick stratum limestone
light brownish gray, fine-grained, with spotty, disorderly and horizontally layered
structure, with a small admixture of organogenic detritus, age strata like medium
pozdnefamensky confirmed in a number of wells, in particular 268-well

Nyadeyyuskaya.
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Cambrian system

VAZ coal deposits presents the lower and middle departments.

Lower Carboniferous deposits constitute Tournaisian, Visean and Serpukhov

tiers.

Tournasian deposition developed and characterized nepovsemestno significant
(0 to 135 m) thickness fluctuations generally increasing in the north-east direction.
The complete absence of Tournaisian deposits in the south of the shaft Sorokin, as
well as sudden changes in thickness on the rest of the territory associated with

predvizeyskoy erosion.

In general, the formation Tournaisian deposits occurred in the shallow zone
shelf with carbonate and mixed carbonate-clastic sedimentation type.
Full cut Tournasian tier is represented by two sedimentation cycles, similar in
composition and structure. Each cycle is constituted by two bursts - clay and
carbonate. Clay packs stacked mudstone dark gray, black, tonkootmuchennymi,
slaboizvestkovistymi, micaceous. Carbonate packs are composed of limestone gray,
brownish-gray, raznokristallicheskimi, organogenic-detrital, areas unevenly dolomite,
fractured, silicified. Through cracks observed anhydrite and siliceous material. Almost
the entire territory of distribution in sediments Tournasian tier contains rocks -

collectors.

Visean-Serpukhov deposits are widely developed in the territory of the WHA.

Fat thickness ranges from 350 to 680 m, and increases in the north-east.

Deposition of core material covered in single wells on shafts Sorokin
(Naulskogo, and Toraveiskoye Sedyaginskaya area) Gamburtseva (Nyaydeyyuskaya
area) and Medinskaya-Saremboyskogo shaft (North Saremboyskaya, Saremboyskaya,
West Lekeyyaginskaya area). Incision bottom of Visean deposits composed primarily
mudstone dark gray to black with splashes pyrite with subordinate interbedded
sandstone gray, quartz, siltstone, limestone and calcareous light gray, dense, solid,
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clay, cavernous portions, fractured with a large fauna. Collectors are confined to

quartz sandstones and limestones.

Higher in the section dominated by dolomite, limestone gray dolomitic, locally
organogenic-detrital, recrystallized, cavernous. Organogenic detrital difference of 70-
90% limestone stacked residues Foraminifers, bryozoans, crinoids segments.

Collectors are confined to the organogenic-detrital and dolomitic limestone.

Incision Serpukhov deposits divided into two strata. The lower stratum in the
bottom folded sedimentation dolomites, limestones, dolomite, less cavernous, porous,
organic residues, and above - with interlayers of anhydrite dolomite calcareous,
angidritizirovannyh. Collectors are confined to dolomites developed in

mezhangidritovyh interlayers.

In the east, the territory continued to be shallow-marine basin with carbonate
sedimentation and Serpukhov deposits occur in accordance with the underlying. Their
thickness is 130-150 m. Section is represented by sedimentation dolomite limestone

and dolomite. Collectors are confined to secondary dolomite and dolomitic limestone.

The upper sequence (Protvino horizon) represented limestones organogenno-

detrital, interlayers algal, cavernous, porous leached dolomite.

The incision of the Middle Carboniferous sediments represented by various
organogenic, organogenic-detrital, limestone polidetritovymi - crinoid, algal, of
different kinds of. In some parts of the basin formed bioherm (gidroaktinoidnye and
algal) limestone possibly forming built-biostromes. It has been a sharp reduction in
thickness Middle coal deposits and almost complete lack of them on the shaft
Gamburtseva and eastern Medinskaya-Saremboyskogo shaft. There is also a

widespread lack of Upper Carboniferous as a result of breaks in sedimentation.

Perm system

Perm deposits presents upper and lower divisions.
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Lower Permian department make Asselian, Sakmarian, Artinskian and

Kungurian.

Asselian and Sakmarian deposition presented polyfacies formations with
changing thickness area. In most parts of the shaft Gamburtseva in northern
Medinskaya-Saremboyskoy  anticlinal zone they completely  destroyed
predrannepermsky and Early Triassic sedimentation breaks. In the rest of their
thickness ranges from 20 m to 190 m, reaching maximum values in the areas of

organogenic structures (Varandei, Toraveiskoye).

In most of the thickness of the territory Artinskian deposits varies from 12-23
m (northern shaft Sorokin) to 600-700 m (Upper Adzvinskaya depression). Lack
Artinskian deposits found in north-eastern Medinskaya Saremboyskogo-shaft and on

the shaft Gamburtseva and also associated with regional washouts.

Characterized Nizhneartinskie breed almost no reservoir and can be considered
as a zone for tires underlying sediments. Incision verhneartinskih deposits
represented by limestones gray-of different kinds of crinoid, brachiopod, algal areas,
fine-grained. Here collectors developed porous and porous fractured types. their
thickness is 12-40 m.

Clastic deposition permi bottom cover regressive thickness with a stratigraphic
range from verhneartinskih to the bottom sediments Ufa upper permi conventionally
called clastic Lower Permian. Minimum thickness precipitation Kungurian age due
to the erosion of their lower part opened in the extreme northeast on Medinskaya and
Myadseyskoye areas and ranges from 17 to 30 m. The maximum power of 280-320 m
unsealed in the southern part of the shaft on Osoveyskoy Sorokin, Nercheyuskoy,
squares Hosoltinskoy . On Toboi Square, in the central and southern parts of
Medinskaya-Saremboyskogo shaft, on the ridge Chernysheva Kungurskye deposits
completely blurred in the Triassic stage of development, in wells on Medinskaya and

Myadseyskoye areas missing their lower part.
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Fat thin section is represented by interbedded mudstone, siltstone with
subordinate interbedded sandstone with a predominance of mudstone, marl passing
into interlayers (259-well Hosoltinskaya) with inclusions pyritized plant detritus and
fauna brachiopods pelecypods, Foraminifers. Sandstones and siltstone power from
fractions of a millimeter, at least up to 1-2 meters, much clay, irregularly-calcareous,
dark gray, fine-neyasnosloistye from residues of fish, with fine pyritized plant
detritus, not observed in area and have poor filtration properties. The thickness of this
thickness increases from north to south of 30 m in South Toraveiskoye to 150 m
Hosoltinskoy area. The predominance of cross-sectional strata of clay
deposits,chlorite-hydromicaceous composition of clay minerals, the length of
sequences over long distances allow us to attribute it to the regional tire of good
quality for collectors nizhezalegayuschih Lower Permian-Carboniferous age. The

section thickness increases up sand-allevritovogo content material.

The roof Kungurian deposits almost everywhere lies a layer of medium sand
thickness from 3-4 to 50 m, which is considered a regional geological and
geophysical rapper, but, apparently, is the different ages (for spore-pollen complexes
of its age from pozdnekungurskogo to ranneverhnepermskogo). Sandstones well
sorted polymineral, carbonated pore cement with carburization type indentation (21-

well Toraveiskoye) with a sufficiently good capacitive properties.

The total capacity of the Upper Permian deposits varies from 40 m to the
north-east to 500-680 m in the south of the territory. On the southern part of
Medinskaya-Saremboyskogo the shaft and eastern Verhneadzvinskoy depression, as

well as on the shaft Gamburtseva Upper Permian deposits are completely blurred.

In northern VAZ sectional submitted lower part Ufa deposits , folded
interleaved clays, charcoal, argillitopodobnyh, dense, strong, neyasnosloistyh with
clay-lime mortar, with interlayers siltstone unevenly clay, with many cracks healed
calcite and clay material ( borehole 21 Toraveiskoye). Power deposits 20-57 m. There

is practically no collector revealed.
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South (Naulskogo, Labaganskaya, Sedyaginskaya square) section is
represented by interbedded sandstone and clay intercalations with rare siltstone.
Sandstones light gray, small- and medium, strong and weakly cemented strongly
mica with good reservoir properties. Clays greenish-gray, dense, with charred wood
fragments are sufficiently good local tires. Type traps lithological and structural-
lithological. On the southern part of the shaft Sorokin and west Moreyuskoy
Verhneadzvinskoy and depressions formed a complex set of deposits, represented by
erratic alternation of clays, silts, sands, subordinate peaty savings in time and in
space. In this regard, the correlation data sediments is extremely difficult.Fat power
of 150 to 640 m.

Sandstones inequigranular, polymictic with a predominance of quartz, gray,
uneven, clayey, with siderite cement, and horizontal-skew volnistosloistye, with
inclusions of clay pellets. Siltstone and mudstone (hydromicaceous-kaolinite) gray,
greenish gray, neizvestkovistye, with inclusions of siderite, coal interbedded with
flora complex (259-well Hosoltinskaya, 263 Yareyyaginskaya). The variety of

environments predetermined facial formation in this zone different quality collectors.

The sediments of the Mesozoic rocks in VAZ presented Triassic, Jurassic,

Cretaceous systems.

Triassic system

Triassic deposits are lower, middle sections which are divided according to the

local circuit Formation: charkabozhskaya, and haraleyskaya anguranskaya.

Incision charkabozhskoy suite presented interbedded sandstones, siltstones,
clays, coal with a clear predominance of clays. Ratio sectional collectors from 7 to
35% are allocated to 3-10 reservoir, the correlation of which is difficult due to their
strong lithologic facies variation. The most sustained basal layer of the square, which
Is the regional datum. Within the power section varies from 186 to 287 m. Sandstones
siltstone and greenish-gray polymictic (sometimes quartz glauconite) inequigranular,

poorly sorted, with clay pellets, rarely pebbles, silicon, conglomerate. Clay dense red-
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brown color, montmorillonite and hydromica composition. Lower Triassic age of the
deposits is confirmed by the presence of a cross-sectional fillopod,freshwater
pelecypods and spore-pollen complex. Composition different facies reservoir rocks
predestined formation of three types of sand traps: reservoir, the hose and lithology

shielded. Power clay local tire varies from a few meters up to 40-50 m.

In the south-eastern Khoreyverskaya depressions on Hosoltinskoy and
Osoveyskoy squares basal sandstone formation Lower Triassic partially replaced

dolerite basalt black afonitovymi, very strong and dense, 6-22 m thick.

Haraleyskaya suites in its main part is composed of reddish clay-red, less often
greenish-gray, silty unevenly, argillitopodobnymi, mica, dense, strong, clear and
linzovidno- gorizontalnosloistymi with subordinate interbedded sandstones and

siltstones.

The base strata of red sandstone formation occurs, so-called Shapkino traceable
throughout the northern part of the Timan-Pechora province and employees fairly
reliable lithologic and geophysical rapper. Sandstones dark brown (due to the oil
saturation), gray, inequigranular predominantly fine-grained, polymictic, highly
porous, weakly cemented, interlayers of cross-bedded due to uneven distribution of
the clay material, sometimes conglomerate, with clusters of small and large pebbles
greenish-gray or brownish brown clay poorly rounded fragments of igneous,

metamorphic and sedimentary rocks.

Anguranskaya entourage presented a rough alternation of differently colored
clays, sandstones and siltstones. Pestrookrashennye clay, mica and silty uneven,
lumpy portions, peremyatye, with multiple sliding mirrors often tonkootmuchennye,
argillitopodobnye sometimes conglomerate, kaolinite-hydromica composition with

spherulites siderite.

Sandstones are mainly developed in the lower part of the section - greenish-
gray, gray, sometimes brown oil saturation due to, small- and medium-grained,

polymictic from weakly to dense.
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Jurassic system

Jurassic System of a significant interruption occurs in the sediments
srednetriasovogo department. The composition Jurassic offline lower separated and
isolated only the middle and upper set and characterized sectional considered deposits

compared with a GIS diagrams studied areas Sorokin shaft.

Intermediate Division in its main part is represented by a layer of sand with
subordinate interbedded clays, siltstones and sandstones. Sand, light gray, fine-
grained, quartz and feldspar-quartz, clay, loose, passing interbedded fine grained
clayey in weakly cemented micaceous sandstones with rare pebbles of flint, portions
strongly calcareous. Clays gray, dark gray, uniformly silty unclear-layered clusters
with mica and carbonized plant detritus. At the bottom middle part of the pack of lies
polymictic sandstone light gray, fine and medium-grained, friable, uneven clay,
alternating with interlayers of greenish-gray clay, silty unevenly,with numerous
charred plant remains and polymictic greenish-gray siltstone. Power Middle Jurassic
varies within 112 m (well 72) - 130 m, and an average of 121 m within the site

capacity is 112 m..

Upper Front according lies on lithology and average is divided into three parts.
The upper part is a bundle of clays dark gray, weakly silty, calcareous passing places
in the marl clay, platy, shaly sections with numerous shells pelecypods with abundant
fauna and ammonites belemnite. The middle part of the department is composed of
sandstones gray, fine- and medium, glauconite, uneven calcareous clays and gray,
greenish-gray, silty, with thin interbedded limestones and siltstones. All differences
sawmills middle portion contain a large amount glauconite abundant fauna
ammonites pelecypods, numerous passages mud-eaters. At the bottom of the card is
dominated by gray-colored clay, silty unevenly and calcareous,interspersed with
abundant pyrite, among which are noted subordinates thin layers of siltstone and
sandstone of gray, fine-grained, uneven clay, calcareous areas. Upper power Fat is
194 m
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Cretaceous system

Its composition is selected only the lower section, lithologic characteristics of
which are given in comparison with cuts GIS products more wells studied a core area
of the region. The upper part of the Lower section is composed of a layer of sand and
silt, interbedded with clays. Sands gray, small-, medium- and less coarse, quartz-
feldspar, a mixture of gravel and pebbles as clays contain large amounts of organic
residues. Gray silty clay, layered over expense mica and plant debris accumulations.
In the lower part of the section is dominated by gray siltstone, greenish-gray clay,
slaboizvestkovistye, polymictic with subordinate interbedded clays, gray and dark
gray to black, silty, glauconite, locally peremyatyh.Across the bottom of the
Cretaceous section marked mud-eaters moves pelecypods shell at the base -rakovinny
detritus. The sole is fixed to the Lower card elektrokarotazhnyh diagrams for
reducing the apparent resistivity values in the underlying Jurassic deposits. Lower Fat

Total capacity is determined from 242 to 280 m.

guaternary system

With a significant stratigraphic unconformity Quaternary rocks overlie the
eroded surface of Cretaceous sediments. By analogy with a study of the area based on
the study and comparison of geophysical materials in the composition of deposits
under consideration is set uneven alternation of sand, clay, loam and sandy loam.
Sands brownish and grayish-yellow, gray, dark gray, fine-grained, quartz-feldspar,
"frozen". Clay, loam and sandy loam contain inclusions gravel, pebbles and gravel

crystalline rocks.
2.2 Tectonics
WHA is part of the Pechora syncline of the East European platform.

Varandei-Adzvinskaya structural zone is a structurally complex structure
northwest stretch dimensions 180x80 km. To the north it narrows to 40 km and
plunges into the waters of the Pechora Sea. In the west and east of the area is limited

Khoreyverskaya Korotaihinskoy and troughs in the south - Chernyshov ridge. It is
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characterized by the alternation of shafts and depressions expressed throughout the
section of the sedimentary cover. As part of the WHA are allocated a second order
structure: Moreyuskaya and Verhneadzvinskaya depression Sorokin shafts

Gamburtseva, Medinskaya - Saremboysky and Talotinsky.

Labaganskaya structure is located in the central portion of the shaft Sorokin -
large, complicated construction linear structure complicating western-board Varandei

Adzvinskogo aulacogene and separating the latter from Khoreyverskaya depression.

In the present structural plan Sorokin shaft is extended gorstoobraznoe lifting
bounded on the sides at a distance tectonic faults. The shaft extends in a north-
westerly direction from the ridge Chernysheva to the coast of the Pechora Sea. The
length of the shaft within the continental is about 200 km, at a width of 8-12 km.

According to the materials of marine geophysical investigations in the shelf of

the Pechora Sea area traced continued Sorokin shaft at a distance of 50-60 km.

From the west shaft Sorokin articulated with Khoreyverskaya valley, and to the
east with Moreyuskoy depression. The junction is carried out by the system in
echelon flexures doverhnepermskih sediments and their corresponding fault system
according Lower Permian-Silurian part of the sedimentary and metamorphic mantle

base.

Sorokin shaft formation occurred on the site of a major fault Baikal age at
which Varandey-Adzvinsky aulacogene Khoreyverskaya separated from depression
at all stages of geological development. The nature of the moving blocks in the area
of the fault superimposed influence of an older east-west fault, which resulted in a
difference in the geological structure of the northern and southern parts of the shaft;
the boundary between them is carried out in the cross-shift south Labaganskoy

structure.

In the development of Varandey-Adzvinskogo aulacogene can distinguish
several stages of sedimentation, corresponding to specific tectonic regimes of the
region.
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In Caledonian rannegertsinsky and stages of development (before
pozdnefranskogo time) occurs inception of one of the largest paleostructure
Varandei-Adzvinskogo aulacogene - Khaipudyrskaya paleovpadiny, develop in place
of the same name omitted foundation block. Khaipudyrskaya paleovpadine in the
present structural plan meet the northern part of the shaft Sorokin and North

Moreyuskaya depression.

To the south of this paleovpadiny at this time there Moreyuskoe
paleopodnyatie, which in the present structural plan corresponds to a large part of the
southern block of the shaft Sorokin and South Moreyuskaya depression. Moreyuskoe
paleopodnyatie its northern part and shared Khaipudyrskaya paleovpadinu

Sedyaginsky graben, which is a narrow elongated linear unit dropped by faulting.

In the Late-Tournasian while the north-western part of Khaipudyrskaya
paleovpadiny along the fault originated in this time released as a separate unit, which
is a result of the inversion uplift that began back in the Middle Devonian period,
together with a pre-existing Sedyaginskim graben formed at the end of this time, a

single lift, meets the modern northern part of the shaft Sorokin.

Formation of the southern shaft Sorokin as a positive structure occurs in the
Visean-Artinskian time. The northern part of the shaft at the time was experiencing a
dive, and the greatest thickness of sediments were deposited at the site of modern
local structures. Total uplift northern shaft experienced in Late Permian-Triassic

period.

The northern part of the shaft Sorokin few deployed in the north-west in
relation to the south of and generally retains the basic morphological features
characteristic of the shaft as a whole. The length of its land within about 75 km at the
continued width 8-11 km. Within the northern part of the shaft Sorokin highlighted a
chain of local structures (from south to north): Labaganskaya, Naulskogo, South

Toraveiskoye, Toraveiskoye and Varandey.
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The maximum amplitude of the northern portion of the shaft Sorokin noted
within Laboganskoy structure where it deposits on the bottom permi carbonate is 700

m. North amplitude decreases somewhat.

The northern part of the shaft undergoes immersion in the northwest direction,
constituting the roof of the lower carbonates permi about 300 m, and deposits on the

Upper about 250 m.

Thus, in the present structural plan Sorokin northern part of the shaft is a large
linear symmetric structure, the folded system is relatively narrow and extended
brachyanticlinal folds. Wings narrow, with angles 5-10 ° complicated tectonic faults.
On the northern part of the foundation of the shaft corresponds to Sorokin eponymous

bloc.

The junction with the southern part of the shaft is carried out by Sorokin shift

(offset about 4 km) located between Labaganskoy and Sedyaginskoy structures. [1]

Most prominently expressed shaft horizons upper and lower Devonian carbon
near Sedyaginskoy area where its amplitude is about 1,000 m. Up and down along the
section structure flattens. Substantially all deposits Paleozoic amplitude shaft
decreases in the north and south directions of the aforementioned structure. The hinge

shaft from her sinking into north and south for 600 m.

According to different reflecting horizons within Labaganskogo subsurface
area localized: Labaganskaya, West and East Labaganskaya Labaganskaya structure.
And by Khoreyver depression tracked: West Labaganskaya, from Moreyuskoy

depression - East Labaganskaya subthrust structure.

Western Labaganskaya structure found at the latitude of northern dome

Labaganskoy folds. Poluantiklinal manifested as a sure and Western dangling oriental
falls, since sediments Famennian and below the section. The Ordovician two small
domes installed horizons. The overall dimensions of the structure 10h1,5 km (closed
contour line at around minus 4450 m), the amplitude of 250 m. For detection of oil

and gas deposits, this structure is most promising as the most upbeat.
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East Labaganskaya structures and separated from the main unit Labaganskoy

structure upthrow-thrust. The regional level is to far northern periklinali
Sedyaginskoy structure that articulates with Labaganskoy echelon. Therefore, the
most confident are allocated at angles of incidence northern 2-5 °. Maximum
dimensions and amplitude structure has Silurian Programmed Implemented
Reformulated:. 7x1,2 km and 200 m Morphologically horizons lower Devonian-
silurian structure defined as dvuhkupolny brachyanticline. If further research may

identify transverse fractures of the shift character.

2.3  Lithofacies characteristic

Deposits research object (layer P) represented shallow shelf-carbonate-clastic
and carbonate deposits. The deposits were formed under conditions of constant
regression. The lower portion of the formation is represented by P sublittoral deposits
upper and lower intertidal zone that gradually transferred to the upper littoral
deposits, which are characterized by sedimentation and granular fenestrovaya

porosity.

The lower portion of the formation is represented by P clay and silty limestone,
limestone marl pass in places with nodules pyrite. These rocks are characterized by a
complete lack of collectors and may be regarded as tires for zonal underlying

sediments [5] .

Deposits upper portion of the formation represented a finely-grained limestone
porous, silicified, fractured, cavernous portions and organogenic detrital limestone,
clay, silicified, lenticular-cross-bedded, cracked, stylolites, pyrite and glauconite.

Around the cores incorporating debris brachiopods and bryozoans.

Productive deposits are limestones organogenic-detrital silicified, streaks of
highly porous, microcracks and limestone fine-grained, dense, massive, porous,

cavernous areas, interbedded silicified, fractured areas.

Medium- and high-capacity collector, collector type - cavern-pore and fracture-

porous-cavern. Their porosity is 8-26%, 1-69 mD permeability.
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Oil accumulation reservoir formation P, the crest. Tire reservoir is clay and
argillaceous strata Kungurian. Oil-water contact level previously set at around minus

1433.3 m, after geological reinterpretation BHK now set at around minus 1434 m.

The average void ratio of the materials of the GIS is 0.21. The average oil

saturation coefficient is 0.68.

Deposits P layer shallow-water shelf carbonate and carbonate-clastic
sediments. They were formed in conditions of constant regression. It is known that
clay collectors, especially carbonate, worsens their capacitive properties. In most of
the studied interval deposits significantly seal off and manifolds are marked only in

the upper part of the interval. [5]

2.4  Tectonic characteristics

L deposit is located in the central portion of the shaft Sorokin - large,
complicated construction linear structure complicating western-board Varandeli

Adzvinskogo aulacogene and separating the latter from Khoreyverskaya depression.

In the present structural plan Sorokin shaft is extended gorstoobraznoe lifting
bounded on the sides at a distance tectonic faults. The shaft extends in a north-
westerly direction from the ridge Chernysheva to the coast of the Pechora Sea. The
length of the shaft within the continental is about 200 km, at a width of 8-12 km.

Tree formation occurred on the site of a major fault Baikal age at which
Varandey-Adzvinsky aulacogene Khoreyverskaya separated from depression at all
stages of geological development. The nature of motion blocks in the zone of the
fracture imposed influence older latitudinal fault that resulted in a difference of the
geological structure of the northern and southern parts of the shaft on figure 3; the

boundary between them is carried out in the cross-shift south Labaganskoy structure.
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Figure 3 - scheme echelon joint structures Sorokin shaft [5] .

In the Late-Tournasian while the north-western part of Khaipudyrskaya
paleovpadiny along the fault originated in this time released as a separate unit, which
is a result of the inversion uplift that began back in the Middle Devonian period,
together with a pre-existing Sedyaginskim graben formed at the end of this time, a

single lift, meets the modern northern part of the shaft Sorokin.

Formation of the southern part of the shaft, as a positive structure occurs in the
Visean-Artinskian time. The northern part of the shaft at the time was experiencing a
dive, and the greatest thickness of sediments were deposited at the site of modern
local structures. Total uplift northern shaft experienced in Late Permian-Triassic

period.
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The northern part of the shaft S a few deployed in the north-west in relation to
the south of and generally retains the basic morphological features characteristic of
the shaft as a whole. The length of its land within about 75 km at the continued width
8-11 km. Within the northern part of the shaft is allocated a chain of local structures

(from south to north).

The maximum amplitude of the northern portion of the shaft is marked within
the field L, where it deposits on the bottom permi carbonate is 700 m. North

amplitude decreases somewhat.

The northern part of the shaft undergoes immersion in the northwest direction,
constituting the roof of the lower carbonates permi about 300 m, and deposits on the

Upper about 250 m.

Thus, in the present structural plan Sorokin northern part of the shaft is a large
linear symmetric structure, the folded system is relatively narrow and extended
brachyanticlinal folds. Wings narrow, with angles 5-10 ° complicated tectonic faults.
On the northern part of the foundation of the shaft corresponds to Sorokin eponymous

bloc.

Avrticulation with the southern part of the shaft is done by the shift (offset about

4 km) located between fields structures L and S. [5]

Most prominently expressed shaft horizons upper and lower Devonian carbon
near Sedyaginskoy area where its amplitude is about 1,000 m. Up and down along the
section structure flattens. Substantially all deposits Paleozoic amplitude shaft
decreases in the north and south directions of the aforementioned structure. The hinge

shaft from her sinking into north and south for 600 m.

According to different reflecting horizons within the subsurface area L are

localized: central, western and eastern structure.

Western structure found at the latitude of northern dome creases. Poluantiklinal

manifested as a sure and Western dangling oriental falls, since sediments Famennian
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and below the section. The Ordovician two small domes installed horizons. The
overall dimensions of the structure 10h1,5 km (closed contour line at around minus
4450 m), the amplitude of 250 m. For detection of oil and gas deposits, this structure

IS most promising as the most upbeat.

East structure is separated from the central structure of the main unit upthrow-
thrust. Therefore, the most confident are allocated at angles of incidence northern 2-5
°. Maximum dimensions and amplitude structure has Silurian sediments:. 7x1,2 km
and 200 m Morphologically horizons lower Devonian-silurian structure defined as

dvuhkupolny brachyanticline.

The central structure is located in the central portion of the shaft Sorokin. The
main features of the structure Labaganskoy structures established as a result of
seismic survey and exploration drilling. Within crease incision illuminated seismic

surveys to a depth of 5.0 km deep drilling to 2.5 km.

The complex structure of the territory, the presence of allochthonous and
autochthonous existence of ancient abuses and younger thrust movements suggest a

block structure structures
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3. MeToabl HCCJIeI0BAHNSA

B xone nzydyenus mpobaeMbl TaHHOW TUTIOMHOM paboThI, OBLT CAENaH BBIBO/,
4YTO HanboJjee MOAXOAAIINNA CIIOCO0 IS €€ PelIeHUs— 3TO CPAaBHEHHUE M3HAYATBHBIX
¥ BHOBb IOCTYMHBIINX I'€OJIOTHYECKUX AaHHBIX. B Tabnuie 1 npuBeneHo cpaBHEHUE
nH(pOopMaIuu, KOTopasi OblJIa MCIOJIL30BaHA JJIS BBITIOJHEHUS JTaHHOTO JIUILIOMHOM
paboTel U uHGOpPMAIMU, KOTOpasi OblJIa UCIIOJIb30BaHa JJISl MIOCTPOCHUS TIEPBUYHON
KoHIeniuyu. HamomHuMm, 4dto paspaboTka oObekTta P Havamace B 2015 roxmy, a
JTUTJIOMHBIA  MpoeKT BbimonHseTcs B 2017, B COOTBETCTBUM C TOCJIECIHUM

CpaBHUTCIIbHAA XapaKTCPUCTHUKA BEJIACh OTHOCUTCIBHO HpI/IBCIléHHI)IX Jart.

Ta6nuna 1. CpaBHeHUE UCXOIHBIX JAaHHBIN M JAHHBIX TOCTYMHBIX JIJIS1 BHITTOTHEHUS

JUTIIIOMHON PabOThI

Janauere HA 2014 Ton Jlannbie Ha 2017 rox

Ceiicmnueckue | Pe3ynbrarsl HHTEpIIpETALIUN PesynbraTel

JTaHHbBIE CEMCMUYECKUX JAHHBIX OT MEPEUHTEPIIPETALIUN
2014 rona
CECMUYECKUX JaHHBIX OT 2016
roga
KepHoBblii JIuTonornyeckoe ONMcaHnue JlonomHUTENBHBIE UCCIIEIOBAHUS
Marepua KEpHOBOTO MaTepuasa mo 2 KEpHOBOTO MaTepuasa 1o 3
CKBOKMHAM CKB)XKMHAM (HUCCIIEIOBaHUS

nundoB, UCCIICIOBAHUS

KaIuJIIPOMETPHUN)
UccnenoBanust | OTCyTCTBOBAIN Uccnenosanus FMI o nsym
FMI CKBaKMHaM
Pe3ynbrath OTtcyTcTBOBaAIH PesynbTaTel ncTopun
HUCTOPHUH pa3pabOTKH B BUJIE CTAPTOBBIX
pa3paboTku nebuToB 1o 15 ckBaxkuHam
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W3HauanbHOE NpeAcTaBleHUE O Iiacte P, ucronb3dyeMoe mnpu pa3paboTKe,
ObUIO CHJIBHO YNPOMEHHBIM. C JIMTOJIOTMYECKON TOYKH 3PEHHUS KOJUIEKTOP
npecTaBisics KapOoHaTHbIN. Tak Kak KOJUIEKTOP MpeICTaBisuica KapOOHATHBIM, TO
[I0 AHAIOTMM C MECTOPOXACHUEM X, KOTOpPO€ IIPUHAUIEKH K COCEIHEH
TEKTOHUYECKOM CTpyKTypel Ban ['amOypueBa, ObUIO NOPHHATO  pEIICHHE
UCIIOJIb30BaTh KHCIOTHYIO 00pa0oTKy mpu3aboiHoil 30HBI. C TOYKHM 3pEHUs
CTPYKTYPHOM XapaKTEpUCTUKU MECTOPOXKIEHUS HE ObUIO BBIIETICHO pPa3jIOMHBIX

HapyLICHUH B IIpeieax IulacTa KOJUIEKTopa.

3aberas Bnepes, MOKHO CKa3aTh, YTO JIaK€ OTHOCUTEIHLHO HEOOJBIION 00beM
uH(pOpMallMU, KOTOPBIM ObUI MCHOJB30BaH JJISl BBINOJHEHUS TUIUIOMHOM paboThI,
ObLT 10CTaTO4YEH, YTOOBI OTBETUTh HAa BONPOC O HEJOCTUKEHUS IPOEKTHBIX 1€OUTOB,
U B UTOrE COCTABJICHHS AJIbTEPHATUBHOM cXeMbl pa3paboTke miacta P. I'me ans
OLIEHKM HOBOW CTPYKTYpHOM XapaKTepUCTHKU ObUI NPUMEHEH METOJ, KOrjJa Ha
OCHOBE HOBOM CEICMHUYECKON HMHTEpIpeTaluu, ObUla CJelaHa IOMNbITKa
BOCCTAHOBUTH TEKTOHUYECKYIO HCTOPUIO MECTOPOXKJICHUS, HA OCHOBE KOTOPOM OBLIO
JIaHO 3aKJII0YEHHE O €€ BIMSHHME Ha MpobieMy AUIJIOMHOro npoekTa. Mccnenoanus
FMI mno3Bonuian MNOATBEPAWTH M YCOBEPILIEHCTBOBATH HOBOE MPEACTABICHHUE O
CTPYKTYPHOM  XapaKTEPUCTUKE  MECTOPOKIACHUS. C nomouipr0  HOBOW
JUTOJIOTUYECKON MH(POPMAIIUHU, TOCTYMHUBIIEH U3 KEPHOBBIX UCCIIEIOBAHUM, YIAIOCh
YCOBEPILIEHCTBOBATh MPEIJIOKEHHYI0 CcXeMy pa3pabotku. B gomonHeHun K
BBHIIIICHATIICAHHOMY, JaHHBIE 10 CTApTOBBIM JeOWTaM, ObUIM HCIOJIB30BaHBI, IS
BBIJICJICHUSI 3aKOHOMEPHOCTEM TMOBEAECHMSI JEOUTOB CKBAXXKMH C HOBOM JIMTOJIOTO-

CTPYKTYPHOU XapaKTEPUCTUKOM MiiacTa.
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5. Pe3yabTaThl NPOBEIEHHOT0 UCCIEA0BAHUS

ANbTepHATUBHBINA MJIaH pa3pabOTKu ObUI MPEJIOKEH Ha OCHOBE BBIBOAOB M3
NpeaecTBYOMUX IaaB. OCHOBHBIE 3Talbl NEPEHMHTEPIPETALUU 3aKIIOYAIUCh B
YCTAaHOBJICHUM CBSI3M MEXJY CTPYKTYPHOM XapaKTEPUCTHKON MECTOPOXKIEHUS U

IIPUHATHA HOBOM JINTOJIOTUYECKON KOHLIETILUEN.

AHanu3 JUTONOTMYECKOrO CTPOEHUsl pe3epByapa OblLI BBINOJHEH Ha OCHOBE
MOCTYIUICHUSI HOBOM TI'€OJIOTUYECKOW MH(pOpMAIMU B BUJEC TaHHBIX MO KEPHOBBIM
UCCIENOBAHNUAM. [3HauanpHas JIMTOJIOTMYECKAss MOJEIb IUIACTA MECTOPOKICHUS
OblJJa OTHOCHUTEIIBHO MPOCTasi M3BECTHSIK TOHKO3EPHUCTBIA, BBICOKOMOPHUCTHIM,
OKpeMHEHHbI. OHAKO MOCJe aHalIu3a JaHHBIX KepHa M HNUIM(OB, MOKHO CHIENIATh
3aKJIIOUEHUE YTO IUIACT — CHJIMLIMUT-OMOKIACTOBBIA (CIIOHTOJIUT), MIIAHKOBO-
KPUHOUJAHO-OpAaXMOMOIOBbI, TOHKO3EPHUCTBI, a THUIl KOJUIEKTOpa — IOPOBBIi,

IIOPOBO-TPELIMHHBIM.

CormacHO CTPYKTYPHOW XAapAaKTEPUCTUKE MECTOPOKICHUSA, BBLICISIOTCA
MHOKECTBEHHBIE ~ Pa3JIOMbl, 4YacTh KOTOPBIX OblIa OXapaKTepu3oBaHa Kak
KyJaucooOpasubie. [10 MpoBeIeHHOMY CPaBHEHMIO 3aIyCKHBIX JEOUTOB CKBaXKUH IO
OTHOIICHHI0 K ONu30CTH OypeHus K pa3joMy/mpupa3IoOMHON 30HE Oblia
YCTaHOBJIEHA UX CBs3b. OKa3aJ10Ch, YTO OONBIIMHCTBO CKBAKUH, UMEIOIINX BBICOKHIA
CTapTOBBI 1€OMT, ObIM MNpPOOYpeHbl B 30HBI WA HAOpPSIMYH BCKpPbIBAJIU
KyJIHCOOOpa3Hbie paznombl. JJisi MPOBEPKU JAaHHBIX BHIBOJOB OBLIM MCIOJIb30BAHbBI
pe3yabTaThl KEPHOBBIX HCCIICIOBAHMIN BMECTE C pe3yibTaramu mccienoBanus FMI,
KOTOPbIC OATBEPAWIIA HAJTUYHUE MOBBIIIEHHON TPEIIMHOBATOCTH KOJUJIEKTOPOB OIU3b

pa3IoMOB, a, CJI€I0BATEIBHO, U UX YIYUIIEHHON (PUIBTPAIMOHHON CIIOCOOHOCTH.

Crenyromast 4acTh UCCIIEIOBAHMS XapaKTEPU30BAIACH MOIBITKOW HAWTH CBS3b
MEXIy NeOMTaMU CKBOKHUH U CTPYKTYPHOUH XapaKTEpUCTUKOW MeCTOpOXAeHUs. Tak
KaK KOJUIGKTOp OBLI TMOJBEPTrHYT TEKTOHUYECKUM BO3JACHCTBUSIM, a OCHOBHBIC
Pa3OMBbl BBIICJIEHBI 10 CEUCMHUKE, UYbE€ PA3pPEUICHHUE HE IMO3BOJIAET BBIIACIUTH BCE
CTPYKTYpHBIE OCOOEHHOCTH IIIACTa, TO OBUIO CHENIaHO MPEIIOJIOKEHUE O HATUYUU

CCTH HAITPaBJICHHLIX TPCIIMH B KOJUICKTOPC HAa OCHOBE TOI'0, YTO I'OPHU30OHTAJIBHBIC
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CKBaKMHBI TIOKa3bIBaJM pa3Hble JIEOUTHI B 3aBUCHUMOCTH OT a3uMyTa OypeHwus.
[Ipoananu3upoBaB OeOUTHI OTHOCUTEIHHO a3MMYTOB OypeHHs, CTaJO SICHO, YTO
MaKCHUMaJbHbl€ AEOUTHI OBLIN JTOCTUTHYTHI, KOTJAa CKBAXKUHBI OYpPUIIUCH C a3UMYyTaMHU
0 -30 rpagycoB. Tak kak A TOPU3OHTAJIBHBIX CKBAXXUH MaKCHMAaJbHBIA MPUTOK,
Oyaer, ecin cHuCTeMa TPEUIMH pa3BUBAETCA MEPIEHAMKYJISPHO CTBOJIY, TO B
ouepenHOi pa3 obpatminchk kK FMI uccrnenoBanneMm M3 KOTOPBIX CTalO SICHO, YTO
CHUCTEMa TpPELIMHBl MMEIOT HaIpaBJICHUE pa3BUTHs Ha ceBepo-3amal. HeOosbmoe
HECOOTBETCTBUE B MNEPIEHIUKYISIPHOCTH MEXIY a3UMyTaMu OypeHHUs CKBAXKUH U
a3UMyTaMU DPACHPOCTPAHEHHS] TPEUIMH, MOXET OBbITh BBI3BAHO HEIOCTATOYHOCTHIO

yucia npoOypEeHHBIX CKBaKHH.

5.1 AubTepHaTHBHAs cxeMa pa3padoTku mjaacra P

W3HauanbHas MojJenb pa3pabOTKM U €€  albTepHAaTUBHAs Bapualus
npenactaBieHsl Ha pucyHke 18. Crapblii mimaH pa3paboTKu BKJIIOYAN OypeHue
TOPU30HTAIBHBIX CKBAXKHWH, TJe OypeHHE CKBaXXHH HE 3aBHCENIO OT CTPYKTYpPHOU
XapakTepucTUKH Iiacta P. Tak ke nuTosnornyeckas M3yd4eHHOCTb MECTOPOXKIACHUS
Obula TpUHSATA TI0O MECTOPOXKICHUSM aHajJoraM COCEOHEH CTPYKTyphl, IO
pe3yiapTaTaM KOTOPOM CKB@)XKHMHbBI 3aKaHYMBAJIUCh C TOMOUIbIO  KHCJIOTHOU
oOpabotku. Kak pesynpTrar Tema i JAHHOTO JUILUIOMa OblIa IOCTaBJICHA WU

BIIOCJICACTBUMN PCHICHUC ITPCAJIOKCHO.
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Crapeiil inan paspabotkn | ATeTEpPHATHRHBIA NaaH paipaboTeu

bypenne I'C ¢ azumyTom

Byperne I'C 0-30
Kncnothas bypenHe B bypenue B
LS ! MaTpHILY pazmoM
Jamyck B | — 3amyck B
pacoTy : paboTy
Janyck B
padoTty

Pucynoxk 18 — ciieBa - ctapas cxema pa3paoTku 1iacta P, cripaBa —
aNbTepHATUBHAS CXeMa pa3pabOTKH Tuiacta P Ha OCHOBE HOBOM I'€0JIOTMYECKON

uH(popmaIun

Pa3po3HeHHas cTpyKTypHas XapakTepHCTHKa He Obljla yuTeHa Ha HadyajlbHOM
sTame pa3pabOTKH, CIEJOBATENbHO, 30HBI PSAOM C PpPa3IOMaMH, HWMEIOIINE
NOBBILICHHBIE KOJUIEKTOPCKME CBOMCTBA HE ObUIM yuTeHBl. bosee Toro, mepsble
CKBa)KUHBI, BCKPBIBIIME IJIACT, U B IMOCIEACTBUH HCHOJIb3yeMblE IS MOCTPOCHUS
MOJIEJIM pacyeTa MPOEKTHBIX eOUTOB, ObUIM MPOOYpPEHBI B 30HBI BOJIM3U Pa3jIOMOB,
4TO caMoO MO ceOe BhI3BAJIO 3aBbIIICHHBIE 0KUIAHUS 10 1e0uTaM. B cooTBeTCTBHE €
MPEICTABICHHBIMU MPUYMHAMU ObUIO MPEIOKEHO pa3[eiuTh IJIaH pa3padOTKU Ha
30HBI C pa3JiOMaMy U 30HBI B Jaldu OT pa3iomMoB. Kak ObUIO MOKa3ajo B aHAU3e
NeOUTOB CKBa)KWH, BIUSHUE Ha JEOMTHI OKa3bIBae€T TAKXKE HAIpaBIICHUE OYypeHMs.
Ipemnokennpii  asuMyT 0° JUIT TOPU3OHTAJIBHBIX CTBOJIOB IIO3BOJSIET yYECTh
HaIpPaBJIEHUE CUCTEMbI TPEIIMH U TEM CaMbIM MOJy4yaTh MaKCUMasbHbIE AeOUTHI. Tak

KaKk OypeHHe CKBOXMH B pa3ioM HCXOJs M3 aHaiIW3a aaeT AeOUThl ONU3Kue K
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IJIAHUPYEMBIM, TO MpejiaraeTcsi He MPOBOJAUTH JTOTOJHUTENIbHBIX EUCTBUS IJIA
CTUMYJIMPOBaHUS TMpPUTOKA W3 IUlacta. B Toxe Bpems sl 30H, B KOTOPBIX
(GUIBTPALIMOHHBIN MOTEHIMAN SIBISETCS HU3KHUM, CIEIYeT OTKa3aTh OT KHUCIOTHOU
00pa0OTKH, TaK Kak JIMTOJIOTHs KOJUIEKTOpa OblLla MEpeoleHeHa, W Ha €€ MecTe
NPEeMIOKUTh TMPOBEACHUE TuApopaspbiBa I1acta. llpemnoxeHHbie JelCTBUA
COrJacHO TIUIaHy, JOJDKHBI TPHUBECTH K JKEJTaeMOMY pe3ysbTaTy, a HWMEHHO

JOCTHKEHHUS TNTAHUPYEMBIX 1€0UTOB, /U1 BHOBb MTPOOYPEHHBIX CKBAXKHH.
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6. @OUHAHCOBBIH MeHEIKMEHT, pecypcodpPeKTHBHOCTDH U

pecypcocoepexeHne

JUis  OLIEHKH TEKyIIero 5JKOHOMHUYECKOro 3¢dekra OT MNPOBEAECHHBIX
UCCJENOBAHUI paccMmaTpuBaiics noteHuuan nposeaeHus ['PII B yxe npoOypeHHBIX
CKBaKMHAX, B 30HAX, OTJAJICHHBIX OT pa3yioMoB. CpenHui NeOUT ISl CKBaXXUH B
30HaX TEKTOHWYECKOW aecTpykuuu -90 m3/cyT, B 30HaX, OTAAJICHHBIX OT Pa3IOMOB —
20 m3/cyt. Dddext ot npoBeneHusi I'PII Ha 6 ckBakuH, B KOTOPBIX HAOIIOIATI0Ch
HEJOCTH)KEHNE MPOEKTHBIX AEOUTOB, ObUI NMPUPABHEH K YBEJIMYEHHUIO JAEOUTOB Ha
70Mm3/cyT. [lanee cpaBHUBAIUCH TOXOMABI OT MPOJaXu HEDTH I 2 CaydaeB: ciydait
npumenenue ['PII u cimyuail, Tie CKBaXMHBI MPOJNOJDKANIM paboOTaTh B IPEKHEM
peXuMe, MPEICTaBIECHHBIM Ha pucyHke Takum oOpa3om ObUI OINpEAeNIeH MEepUo.
(nmpubnu3utensHo 1 U 8 mecsueB), yepe3 KOTOpbId 3aTpaThl Ha mposenenue ['PII
NOKpbIBalOTCA. TakuMm 00pa3oM NEepeMHTEnpeTanuss JUTOJOTUA M CTPYKTYPHOM
XapaKkTepUCTUKNA C JNabHEWIIMM npemioxkeHneM no nposeneHuto ['PII Ha yxke

HMCIOIIHNXCA CKBaXXKMHAX JAaCT ITOJIOKUTCIBHBIC AKOHOMHYECCKHUHI B(b(bCKT.
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Pucynok 1. CpaBHeHUE TOJOXKUTEIBHOTO YKOHOMUYECKOTO 3P deKTa OT

nposenenus [ PI1 Ha mpoOypeHHBIX CKBAKUHAX B JAJIA OT Pa3IOMOB
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7. ConnaJibHasi OTBETCTBEHHOCTD

MeponpusiTusi 10 OXpaHe OKpY:KawwLieil cpeabl U HeAp

Bo3nelicTBe Ha OKpYKAIOIIYIO Cpely OCYIIECTBISIETCS Ha BCEX ITamax
OCBOCHUS MECTOPOXKACHUM: B IIEPHUOJ, MNPEAMIECTBYIOIIMNA OCBOCHHIO, IPH
CTPOUTENBCTBE MOABE3IHBIX TOPOT, MPH OYpPeHHH CKBaXHH, MPU OOYCTPONCTBE U
AKCIUTyaTal[M MECTOPOXKICHUs, a TaKKe MPHU Pa3BUTHUHU Pa3pabOTKU Ha IMOCIETHUX

CTaanAX.

TexHOIOrn4eCKUMH 00BEKTaMU p33pa6OTKI/I MGCTOpO)KI[GHHfI,

OKa3bIBAIOIIMMHU BIHMSIHUE HA OKPYKAIOUIYIO CPENY, SIBISIFOTCSA:
- OKCIUTyaTallMOHHbIE U HAarHETATEJIbHbIE CKBAXKUHBIL;
- T0)KMMHBIE HACOCHBIE CTAHLINH;

- TpyOONpPOBOJBI, MO KOTOPHIM OCYIIECTBIAETCS TPAHCHIOPT MPOIYKIIUU

CKBa)KHH,
- KHC, B010BO/IbI BEHICOKOTO M HU3KOTO JIaBJICHUS;
- JIMHUM DJIEKTPOIIEpE/Iau U CBSI3H;
- JIOPOTHU U JIPYyTHUE COOPY>KECHHUSI.

TexHonornueckue OOBEKTHI MECTOPOXKACHMS OKa3blBAIOT BIMSHHE Ha BCE
AJIIEMEHTBI IPUPOAHON Cpeabl: aTMocdepy, Tusipocdepy, MOUYBy, paCTUTEIBHOCTh U

YKUBOTHBIA MUD.

I'eorpaduueckasi U NPUPOAHO-KIMMATHYECKAS XaPAKTEPUCTHKA

MecTopoxaeHus L

JIMLIEH3MOHHBIN YyYacTOK HAaxXOJUTCs B CEBEPO-BOCTOUHOM yacTu Pycckoi
mwiatopmel 3a CeBepHbIM [lonsipabiM kpyroM. Ilo manamadTHO-KIMMaTHYECKUM
YCIOBUSIM Y4YaCTOK OTHOCUTCS K TYHAPOBOM 30HE€ U HAaxXOOUTCSI B 30HE

MIPEUMYLIECTBEHHO CIUIOIIHOTO PACIpPOCTPAHEHUS MHOTOJIETHENM MEpP3JIOThl. B
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bu3uKo-reorpaduuIecKOM OTHOIICHUH PACCMATPUBAEMBIN yUaCTOK HEJP PACIIONIOKEH
B ceBepHOM yactu bombiiedemensckoil TyHApsel. B reomopdonornyeckom
OTHOUIIEHUM TEPPUTOPHUS ydacTKa MPEJICTABIsACT COOOM BO3BBIIIEHHYIO XOJIMHUCTYIO
paBHUHY (a0OcomoTHbie OTMETKH OT 80 M mo 140 M) Cc mojoruMu yBajdamu H

4CpCaOBAHUCM MCIKI'PAIAOBBIX IIOHM>KEHUN U O3CPHBIX

PailoH OTHOCHTCS K apKTUYECKOM 30HE U HAXOJAUTCS B  0O0JacTu
aTJIAaHTUYECKOro BIUAHMS. Kiumamuueckue ycCIOBHsS peruoHa (QOpMHUPYIOTCS TOJ
KPYIJIOTOJIMYHBIM BIIMSIHUEM ApPKTHYECKOTro KIMMaTthdeckoro ¢poHTta. OCHOBHBIE
KJIIMMaTUYECKUE XapakTepuctuku paitona padotr (CHull 23.01-99) npuBeneHsl 1o
ommkaimeit Mmereoctaniuu «Bapannei». CpegHerojoBasi TeMmieparypa Bo3ayxa -
5.6°C. Cpennsas TtemmepaTypa BoO3lyxa Haubojee XOJOJHOro Mecsia ¢eBpans -
19.2°C, a camoro xapkoro - utoisi +8.9°C. AOCONMIOTHBIT MUHUMYM TeMIIEpaTyphl
npuxoAauTcs Ha Aekaops (-44)°C, abCOMOTHBIA MaKCUMYM - Ha HIOHb-UI0Nb +32°C.
3uMa XoJIOAHAs, MHOTOCHEXHAas M JOBOJIbHO MPOAOJDKUTENbHAs. Yucno gHel ¢
YCTOMYMBBIM CHEXHBIM TTOKpoBOM - 200-220. /InuTenbHOCTh 3uMHEro nepuoaa 250-

270 nHEN, MOITHOCTh MEP3JIOTHOTO ¢i10s1 OT 20 10 120 Mm.
Oxpana atmocdepHOro Bo3ayxa
Bo3zoeiicmeue na cocmosanue ammocgheprozo 603oyxa

YpoBeHb BO3JEHCTBUS Pa3padOTKH MECTOPOXKIECHUS Ha aTMOC(HEPHBIA BO31YX
OINpENENsAeTCs]  KOJMYECTBOM  BHIOPAChIBAEMBIX  3arpsi3HAIOIIMX  BEIIECTB U
pacceMBaHWEM HX B MPHU3EMHBIX Cl0AX aTtMocdepbl. JlaHHble O (DaKTHUECKUX
KOHILICHTPALUAX 3arpsi3HSIOMIMX BEIIECTB OTCYTCTBYIOT. OJHAKO 1O BEJIMYMHE
BaJOBBIX BBIOPOCOB Ha JPYrMX MECTOPOKICHUSIX MOXHO MPEANOIOXKUTh, YTO
KOHLIEHTpAaI[MU 3arps3HSIONIMX BEIIECTB B aTMocdepe Ha TpaHHIe CaHUTAPHO-
3alllUTHOM 30HBI BOKPYT HMCTOYHUKOB BBIOpOCOB He Oymer mpeBbimarh [IJIK
3arpsi3HUTENEH W DKCILTyaTalMs MECTOPOXKIECHHS OKAXKET BIMSAHHE HAa KadyeCTBO

aTMOC(EpHOro BO3/1yXa B JAOMYCTUMBIX IIpeiesax.
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Ha ocHOBaHMM W3JI0KEHHOTO BBIIIE MOKHO CII€NaTh BBIBOJI, YTO 3arps3HEHUE
aTMOC(EpPHOTO BO3JyXa HE3HAUYMTEILHOE W HE BBI3BIBACT OIMACCHHS IS
MPOECKTUPOBAHUSI HE(PTEIPOMBICIOBBIX OOBEKTOB TMpHU JalibHEWIed pa3paboTke
MECTOPOXKICHHUS. Hacenennsie MYHKTHI 3HAYUTEIIBHO yAQJICHBI oT

He(TENPOMBICIIOBBIX 0OBEKTOB U HE HAXOJIATCS B 30HE €T0 BIMSHUSI.
Meponpuamus no cokpauienuio 6b10p0co8 8PEOHBIX 8euiecme 6 ammocgepy

Penved MecTHOCTH B pailoHe pacrnoyioKeHUs 00bEKTOB OTHOCUTENIbHO POBHBIH,
¢ abcomotHbiMU oTMeTKamu 100-160 M, ocioxkHeH rpsaamu u xonMmamu. Hanuuawme
TYMaHOB, M€TeJel (KOJIMYECTBO METENBHBIX JTHEH MPU CKOPOCTU BeTpa Oosee 6 m/c)
cocrasisier 50. g pailoHa pacnoyiOKEHUs MECTOPOKIECHUN HeOJIaronpusTHbIMU
meTeoposorndeckumu  ycaosusimu  (HMY)  sBisitoTcs MHBEpCUMU TeMIepaTyphl,
HU3Kas 00Ja4HOCTh, TyMaHbl. [[ns nmepuoga HMY pexkomeHayeTcst mepBbIi pexum
paboThl mpeanpuATHs. Meponpustus B 3TOM CIydyae HOCST OpraHU3alMOHHBIN
XapakTep U 00ECHeunBalOT CHI)KEHHUE BBIOPOCOB BpeAHbIX BemiecTB Ha 20 %. Jlns

ATOTO HEOOXOMMO MPOBEJCHUE CICTYIONIUX MEPOTIPUSTHM:

- YCHICHHUC KOHTPOJIAI TOYHOI'O CO6J'HOI[CHI/I$I TCXHOJIOTHYCCKOI'0 PCriIaMCHTAa

IPOU3BOJICTBA;

- CMEUICHHE BO BPEMEHM OCYIIECTBICHUS HEKOTOPBIX TEXHOJIOTHYECKHUX
MPOIIECCOB, CBSI3AHHBIX C OOJIBIIMM BBIJICJICHUEM BPEIHBIX BELIECTB B aTMochepy
(mpoxyBKy  0OOOpyJOBaHMS, 3allOJIHEHHUE U  OMOPOKHEHHE EMKOCTeH  Jjist

He(TENPOAYKTOB);

- TMpEeKpalleHue UCHbITaHUus OO0OPYJIOBaHUS, BIUSIOIMIETO HA W3MCHEHHE

TEXHOJIOTUYECKOT0 pekruMa paboThl 00bEKTOB.
OxpaHa NOBEPXHOCTHBIX U MOJA3€MHBIX BO/
Bo3zoeiicmeue na nosepxnocmmubsie u noo03emHvle 600HblE 00BEKM b

[ToTeHIMaIPHBIMU WMCTOYHUKAMHU 3arpsi3HEHUS] BOJHBIX OOBEKTOB SIBIISIOTCS
KYCThl CKB&)XHH, TPYyOOIIPOBOJBI, pe3epByapbl U 1ap. OCHOBHBIMHU 3arpsS3HUTEIISIMU
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BOJIOEMOB  SIBJISIFOTCA  IUIACTOBBIE BOJBI, JKHJAKOCTH JUISI PEMOHTA CKBAXWH,
He(TETPOAYKTHI, OYPOBBIC CTOYHBIC BOJIbI, IMBHEBBIC CTOYHBIE BOJBI, OTPAOOTAHHBIN
OypoBOil pacTBOp, BpPEAHOE BO3JECHCTBUE KOTOPHIX BO3MOXKHO MpPU aBapUHHBIX
pasnuBax ® OypoBOM IIJaM, OKa3bIBAIOMIMNA BPEAHOE BO3IACHCTBHE TIPH
HECAaHKIIMOHUPOBAHHOM CKJIaJupoBaHuu. T.e. mpu Oe3aBapuiiHON HSKCIUTyaTaluu
HEe(TENPOMBICIIOBBIX OOBEKTOB BO3ACHCTBUE pa3pabOTKH MECTOPOXKICHUS Ha

BOJHBIC 00BEKTHI 6y1[eT HE3HAYUTCIIbHBIM.
BOI[OOXpaHHbIe MEpoONpPpUATHA

BOI[OOXpaHHLIG MCPOIIPUATHUA B IICPHOL CTPOUTCIBCTBA M IKCILIyaTalliU
JOJIXKHBI OBITH OOJIBIIIE HarpaBJICHbI HA IPEAOTBPAICHHUC U CBCACHUC 1O MUHUMYMaA
OTPHULATCIIbHBIX BO3ﬂ€ﬁCTBHﬁ Ha OKpYXarmyr Ccpcay, 4CM Ha JIHMKBHAAIHUIO HX

MOCJICACTBHI.

JI71s1 0OXpaHbl ITOBEPXHOCTHBIX U IOJA3EMHBIX BOJ OT 3arpsA3HEHUN, UCTOLIECHHUS
peCypcoB, HapylIeHUs I[MOBEPXHOCTHOIO M IIOA3EMHOIO CTOKOB BOJ Ha JTame
nanbHEeImen  pa3pabOTKM  MECTOPOXKACHHS  PEKOMEHAYIOTCS  CIEAYIOIIHe

JIOTIOJIHUTEIIBHBIE PUPOJOOXPAHHBIE MEPOIIPUATHS U MEPHI:

- pa3paboTtka IIpoekra BOIOOXpAaHHBIX 30H U MPUOPEKHBIX 3aUIUTHBIX MOJIOC

JUISL PEK U 03€p TEPPUTOPHUHN MECTOPOKICHUS;

- pacCIiOJIOKCHHUC HOBBIX INIOIMAAOK KYCTOBOI'O 6ypeHI/I$I CKBa)XXHH IIO

BO3MOKHOCTH 3a IIPCACIaMU BOAOOXPAHHBIX 30H PCK U 03€DP,

- MUHUMQJIBHOE KOJIMYECTBO MEPEXOI0B JIUHEUHBIX COOPYKEHUN YEPE3 PEKU U
MaKCHMAJIbHO BO3MOXXHO€ COKpAIllEHHE TMPOTSHKEHHOCTH TPYyOONpPOBOJOB U

ABTOAOPOI' B BOJOOXPAHHLIX 30HAX,

- paCIIMPEHUE CETH IIYHKTOB KOHTPOJII KadyecTBa BOJ B  paliOHE

CYmCCTBYIOIINX U IMPOCKTUPYCMbIX KYCTOBBIX ITJIOIIAA0K,

- MNPOBEACHUC JCTAJBHBIX THAPOTCOJOIrHYCCKHUX I/ICCJ'ICI[OBaHI/Iﬁ 10 IIOHUCKY
IMOA3CMHBIX HCTOYHHUKOB IIMTHCBOI'O U ITPOU3BOACTBCHHOI'O BOI[OCHa6)KeHI/I$I.
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B nenom ananus BOIOOXpaHHBIX MEPONPUATUN, IPEIJIOKEHHBIX B POEKTE IS
IIPEAYNPEKICHNS BO3ACHCTBUS HA IOBEPXHOCTHBIE U TPYHTOBBIE BOJIBI, IIOKA3bIBACT,
YTO MPHU MOJHOM UX PeAIU3aLMY Ha IPAKTUKE CTEIIEHb OTPULIATEIIBHOTO BO3/IEVCTBHUS

OyZeT cBeZieHa K MUHUMYMY.
OxpaHa 3eMeJIbHBIX pecypcoB, (pJ10pbl U payHbI
Bo3oeiicmeus na 3emenvnuie pecypcwt, propy u gpaymny

IIpn omeHke BO3AEHCTBUS KUBOTHBIM MHUpP PErHOHA pacCMaTPUBACTCS Kak
HEOTHEMJIEMBIM YHUKAJIBHBIA KOMIIOHEHT JKMBOW IIPUPOJBI, HETATUBHOE M3MEHEHHUE
KOTOPOTO B PE3yJbTAaT€ HAMEUaeMOW JAEATEIBbHOCTH HEAOIYCTHMO M BEAET K

HapYLIEHUIO CJI0KUBIINXCS OMOLIEHO30B.

[Ipyn HOpMaNbHOM pEKUME MPOBEACHUS padOT MO OCBOCHUIO MECTOPOKIACHUI

cienyomue (GakTopbl OKaKyT HETAaTUBHOE BO3JICHCTBUE HA MITUI] U )KUBOTHBIX CYILIU:
1. Mexanuyeckoe BO3JEHCTBUE HA CpeLy OOUTaHUS;
2. @akTopsl OecriokoicTBa (IIryMoBbIie 3G heKThl, BUOpaIus);

3. Yxynamenue cpeapl OOMTaHUS B pe3yJabTaTe€ XHWMUUYECKOTO 3arpsi3HEHUS

BOJbI, II0OYB U BO34YyXa,

4. Tlpsimoe yHMUYTOXEHHE (IBI)KEHHE TpaHCIIOPTa, OXO0Ta, cOOp SHuIl,

OpakOHBEPCTBO).

Meponpuamus no npeoynpexrcoeHuro 3a2pA3HEHUs 3eMENbHBIX Pecypcos u
ompuyamenbHo2o 6o3delicmeus Ha Gaopy u gayny npu pazpadomke

MecmoporcoeHus

TexHoJIOTHYECKHEe MEPONPUSITHS, HANPABICHHbIC HAa CHI)KCHUE aBApUMHOCTH
MIPOMBICIIOBBIX OOBEKTOB, OXpaHy aTMOC(EepHOro BO3/yXa, TMOBEPXHOCTHBIX U
MOA3EMHBIX BOJI, B 3HAUUTEIBHOM MeEpE CIOCOOCTBYIOT TaKKe COXPAHEHHUIO
3€MENIbHBIX PECYPCOB, CHIDIKEHUIO BO3NEHCTBHS Ha ¢uiopy W (ayHy B paiioHe

MCCTOPOKICHUA. KpOMe TOro, ajis1 yYMCHBUICHUA BOSI[CﬁCTBHSI IIPOMBICJIOBBIX
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OOBEKTOB HA TMOYBBI, PACTUTEIBHBI W >KMUBOTHBIM MUpP MPEAYCMATPUBAIOTCS HIKE

CJIEIYIOLIME MEPOTIPUATHS

1. HedrempompicioBbIE  OOBEKTHI (32  HCKIIOYEHHEM  TPyOOIPOBOJIOB
BHEIITHETO TPAHCIIOPTA) MOJDKHBI PACIoarathCsi CTPOro B Ipenesiax JIMICH3UOHHON

TEPPUTOPHH.

2. Pazmeniath  He(TEeNpOMBICIOBBIE OOBEKTBHI CIEIYeT C Y4YETOM HX
BO3MO>XHOTO HETATHMBHOTO BJIUSHHS HAa OKPYKAIOLIYI0 CpPEAy C HCIOJIb30BAHHEM
TEXHOJIOTHM, TPOEKTHBIX pENIEHWH, METOJOB M  TEXHUYECKUX  CPEJCTB,
00ecreunBaIIUX MUHUMU3ALMIO YPOBHS BO3JICHCTBUS Ha OKPYKAIOLIYIO Cpeay U
NpO(QUIAKTUKY BO3HUKHOBEHHUS AaBapUMHBIX CUTYyalMil, CO3JAlOUUX YIpO3y

34IpsA3HCHUA 01<py>1<a10meﬁ CpCIbI.

3. KonnuecTBO HEPTEMPOMBICIOBBIX OOBEKTOB M 3€MEJIbHBIE OTBOJBI MO HUX
cleayeT AOBECTH A0 MHUHUMYyMA, IJi YE€ro, B YaCTHOCTH, MPUMEHSTH KYCTOBOE

OypeHue, COBMEIICHUE PA3IMYHBIX JIMHEHHBIX COOPYKEHUN B OJTHOM KOPHUIOPE;

4, HpI/IHHMaCMBIG IIPOCKTHLIC PCHICHUA JOJIDKHBI rapaHTUPOBATb

HKOJIOTUYECKYI0 O€30aCHOCTh MPEITPUSITHS.
- (pu3UKO-XMMUYECKOE BO3/ICHCTBIE HA MHOTOJIETHIOIO MEP3IIOTY;
- TEIJIOBOE B3aUMO/JIEVCTBUE CKBAKUHBI U OKPY>KAIOIIE MEP3JI0THI;
- MOJI00p THUIIA U KOMIIOHEHTHOT'O COCTaBa MIPOMBIBOUHOTO OYpOBOTO pacTBOpa.

- COOJIIO/ICHHE YMEPEHHBIX CKOPOCTEH HMUPKYISAIUUA OYpOBOTO MTPOMBIBOYHOTO

pacTBOpa B KOJbICBOM IIPOCTPAHCTBC CKBAKMHBI.

CTpouTeNnbCTBO MPOCKTUPYEMBIX OOBEKTOB, MPHU COOIIOJCHUM TPUHSATHIX B
MPOEKTE pEIIeHUH, He TNpPUBEAET K YXYIICHUIO COIUATbHO-IKOJOTHUECKON
CUTyalldd B pailOHE CTPOUTENBCTBA (MPH OTCYTCTBUM aBAPUIHBIX CUTYyalui).

TexHuyeckue perieHus Mo MOBBIMICHUIO HAACKHOCTH TPYOOMPOBOJIOB B Mpesesax
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MOIM, MPEAYNPEKACHUIO aBAPUNHBIX CUTYALMil MO3BOJIAT MUHUMHU3UPOBATh yepo,

HAaHOCUMBIN OKPYKAIOIIEH CpeAe IPU aBapusiX.

[Ipu cTpouTenbCcTBE CKBAKMH M OCBOEHUHU JlabaraHcKoro MecTOpOXACHHUS
HEOOXOIUMO OOpaTUTh BHUMaHHE Ha pa3pabOTKy M BHEIPEHHE TEXHUYECKHX
perieHuil mo OypeHHMIO CKBaXXMH M JOObIYY BBICOKOBSI3KMX He(dTEeH B YCIOBHSIX

MHOTOJIETHEMEP3JIBIX MOPO/I.
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3akioueHue
CormocTaBieHHE  BBISBJICHHBIX  OJjarofapsi KEPHOBBIM  HCCIIEIOBAHUSM
HEOJTHOPOJHOCTEM HA MHMKPOYPOBHE, C TEKTOHHYECKOW HWCTOPUEN pa3BUTUA U
BBIJICJICHHBIMU ~ Pa3jioOMaMH  [OCJE€  NEPEUHTEPIPETAUNA  CEUCMHUKH,  SBHO
MPOJIEMOHCTPUPOBAJIO, 4YTO ISl pa3pabOTKu Tiacta P HY)XHO TMOBBIIATh HX
(GUIbTpAIMOHHBINA TOTEHIMAN. B HEKOTOphIX 30HAaX, MPUYPOUYEHHBIX K OO0JIacTsIM
TEKTOHUYECKHX JECTPYKLHI, 3TO MPOU30UUIO €CTECTBEHHBIM IIyTEM, 3a CYET

Pa3BUTUS PA3JIOMHOM TEKTOHUKHU.

DTO MOATBEPKIAETCA JAHHBIMU pa3pabOTKH, B YACTHOCTU JeOUTaMHU 110
CKBa)XKMHAM, KOTOpbIE BCKPBUIM pa3joMbl. B Apyrux ke o01acTsX MECTOpPOXICHUS,
rae (UIbTPalMOHHBIA NOTEHLHMANl HEJOCTaTOYEH, €ro MOYKHO MOBBICHUTH 3a CUET
nposeneHust ['PI1 B HOBBIX CKBa)XKMHAX, YTO MO3BOJIAT BOBJIEYb OOJIBILIE 3aM1aCOB B

pa3paboTKy

Ha nanHbIii MOMEHT, NIOHUMAHMS IPUYMH HEJOCTUKEHUS POEKTHBIX J€OUTOB
NO3BOJIWJIO CJieNaTh BBIBOJ O BBIFOJHOCTH JIOKAJIM30BaThb OypeHHs B 30HaX
TEKTOHUYECKHX JAECTPYKLUHM, YTOObl MUHUMU3HPOBATH HETATUBHBIA 3(PQEKT OT
NPOOYPEHHBIX CYXHUX CKBaXUH. Tak ke 3TO AaJI0 JOMOJHUTEIBHOE BPEMS Ha OLICHKY

YOPYTUX CBOUCTB nopos s miuanuposanus ['PI1 B 6e3paznoMHbIX 30HaX.

Ha panubiii MomeHT mpemyaraercs 6 CKBaKMH KaHIWJATOB Ha MPOBEICHHUE
I'PII, TO ecTb T€ CKBaXHWHBI, KOTOpPbIC Jajdyd HU3KUKA MPUTOK, IO MPUYHHE

OTAAJIEHHOCTH OT 30H MOBBIIICHHON JECTPYKIIUHU.

Onupasice Ha BBIBOJABI, MOJIYYEHHBbIE B MPOIECCE NPOJCIAHHONW pPadOTHI,

pa3paboTaHa yIpoIleHHOE I€PEBO MPUHITUHN PEIICHUI.

PestoMupyss mnpuBeACHHYIO Bbllle HWHGOPMAIMIO: Ha JaHHBIA MOMEHT
CKOPPEKTHUPOBAHO MPEICTABICHUE O JIMTOJOTUU OTJIOKEHUH miacta P, BbIIENIEHBI U
KJIACCU(UIIMPOBAHBl PA3IOMBbl, NPEIJIOKEH IJIaH M0 JajbHEWIIue pa3paboTKu

IJJACTa, KOTOPBINM B IOCJIEICTBUE MTO3BOJIUT JOCTUTHYTH IpoekTHOro KMH.
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