UDC 553.98:551.763:550.836

PETROLEUM POTENTIAL OF THE LOWER CRETACEOUS RESERVOIRS OF
NYUROL'KA MEGADEPRESSION
Petroleum potential of the lower cretaceous reservoirs of Nyurol'ka megadepression

Elizaveta N. Osipova, Tomsk Polytechnic University, 30, Lenin Avenue, Tomsk, 634050,
Russia. E-mail: osipovaen@list.ru

Galina A. Lobova, Tomsk Polytechnic University, 30, Lenin Avenue, Tomsk, 634050,
Russia. E-mail: lobovaga@tpu.ru

Valeriy 1. Isaev, Tomsk Polytechnic University, 30, Lenin Avenue, Tomsk, 634050, Russia.
E-mail: isaevvi@tpu.ru

Vitaly I. Starostenko, Institute of Geophysics named after S.I. Subbotin NAS Ukraine, 32,
Palladin Avenue, Kiev, 03142, Ukraine. E-mail: vstar@igph.kiev.ua

Elizaveta N. Osipova, Cand. Sc., assistant, Tomsk Polytechnic University

Galina A. Lobova, Cand Sc., associate professor, Tomsk Polytechnic University

Valeriy 1. Isaev, Dr. Sc., professor, Tomsk Polytechnic University

Vitaly 1. Starostenko, Dr. Sc., Academician of NASU, Institute of Geophysics named after
S.1. Subbotin NAS Ukraine

The relevance of the research is caused by the need of reproduction and expansion of oilfields area resource
base in Tomsk region. This direction in development of oil and gas complex, increase of raw material potential is
resources-saving, minimizing the volume of investment for exploration, mastering and subsequent extraction.
The main aim of the research is to identify and propose the priority areas for exploration and development of oil
and gas complex of the Lower Cretaceous in the territory Nyurol'ka megadepression and structures of its
framing.

Objects of researches are the slope (clinoform) parts of Neocomian cyclites — achimovka reservoir, and
undaform (shallow-shelf) parts of Neocomian cyclites, shelf reservoir. Neocomian deposits are poorly studied
and characterized by a complex type of traps and difficult identification of productive layers.

Methods of researches: reservoirs geomapping; computer paleotectonic reconstructions and paleotemperature
modeling of sedimentary cover, including oil source sediments; selection by geotemperature criterion and
mapping the centers of Bazhenov oil intense generation; evaluation of generated oil density distribution;
evaluation and analysis of oil resource relative density distribution in Neocomian achimovka and shelf
reservoirs; zoning of reservoirs according to the prospectivity degree.

Research results. The authors have given the volumetric-areal characterization for Neocomian Achimov and
shelf reservoirs, plotted the maps of the total thickness of seven cyclites of Achimovka and five cyclites in shelf
sediments; reconstructed the thermal history of bazhenov sediments in sections of thirty-nine deep wells;
selected and mapped paleosources of Bazhenov oil generation on 18 key moments of geologic time; plotted the
map of distribution of generated oil resource density and the maps of distribution of relative density of the
accumulated resources; carried out zoning for Achimovka and shelf reservoirs; proposed the areas of priority
for searching for Achimov reservoir — the area of south-eastern slope of Kaymysov arch, junction zone of
Chuzik-Chizhap and Shingin mezosaddles, thirty kilometer are of sub-East-West extension in the central part of
Nyurol'ka megadepression, and for shelf reservoirs — area of East-West extension, which covers the eastern half
of Kulan-lgay depression and the western part of the Festival shaft (3500 km?) and the junction zone of the
northern side of Nyurol'ka megadepression with the eastern slope of Kaymysov dome and south-western slope of
Srednevasyugan megaswell (500 km?).

Key words:
Shelf deposits and Achimovka reservoirs of the Neocomian deposits, thermal history of the
Bazhenov sediments, density of the resources of generated oils, Nyurol'ka megadepression.
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AKTYaJIbHOCTb HCCJIEIOBAaHUN 00yCOBIEHa HEOOXOJUMOCTHIO BOCIIPOM3BOJICTBA M PACUIMPEHHS PECYPCHOM
6a3pl Teppuropun HedrenpoMsicioB Tomckoil oOmactu. DTO HampaBiIeHHE pa3BUTHS He(TEra3oBOTro
KOMIUIEKCa, HapallMBaHUs CHIPHEBOTO IMOTEHIMANA SBISIETCS PECypcoCOeperaromiM, MHHUMH3HPYIOIINIM
00BEMBI KaTUTATBHBIX 3aTPaT Ha Pa3BEIKY, OCBOCHHUE U MOCIICAYIOIIYIO JOOBITY.

Heapr ucciaeqoBaHMii: ONPENENUTh W NPEATIOKUTH IIEPBOOYEPEAHBIC PAMOHBI I TOMCKOB W OCBOCHHSA
HIDKHEMEJIOBOTO HE(TEra3oHOCHOTO KOMIUIEKCa Ha TeppuTopuu HIopombckol MeraBmaauWHBI U CTPYKTYp €e
oOpaMIIeHuSI.

O0BbeKTHI UCCIIeIOBAHNI CKIOHOBBIE (KIMHO(QOPMHBIE) YaCTH LUKJIMTOB HEOKOMA — aYMMOBCKUI pe3epByap,
U yHIapopMHble (MEIKOBOIHO-IIENb(OBBIE) YaCTH LUKIUTOB HEOKOMa — Ienb(oBbIH pesepByap. OTI0KEeHUs
HEOKOMa CJTa0OM3y4eHBbl M XapaKTepU3YIOTCS CIIOKHBIM THUIIOM JIOBYIIEK M TPYIHOH HAEHTH(UKAUNEH
MPOAYKTHUBHBIX TUIACTOB.

MeTtoabl HMcCCJIeAOBAHUI. TeOKapTHPOBAHUE pe3epByapoB; KOMIIBIOTEpPHbIE  IAJICOTEKTOHHYECKUE
PEKOHCTPYKIIMM ¥  TajeoTeMIepaTypHOe MOJAEIMPOBAHHE pa3pe3a  OCaJAOYHOrO  dYexJa, BKIIoYas
He(pTeMaTepHHCKHE OTJIOKEHHS; BBIJEICHUE 110 T'eOTEMIEpPaTypHOMY KpPHUTEPHUIO M KapTHPOBAHHE OYaroB
WHTEHCHUBHOH reHepanny 0a)XEHOBCKMX He(TeH; OleHKa paclpe/ieNieHns INIOTHOCTH TeHEPUPOBaHHBIX He(TeH;
OLICHKA W aHAJIN3 Paclpe]eNieHns] OTHOCUTEIbHOM IUNIOTHOCTH PEecypcoB HeTel B a4MMOBCKOM U IIETb(OBOM
pe3epByapax HEOKOMa; pallOHMPOBaHUE PE3EPBYaPOB MO CTEMIEHH MEPCIIEKTUBHOCTH.

PesyabTaTnl uccaenoBanmii. J[ana oObeMHO-IUIONIAZHAS XapaKTEPUCTHKAa adMMOBCKOTO M IIENb(OBOTO
pe3epByapoB HEOKOMA — MOCTPOEHBI KAPThl CyMMapHBIX TOJIIMH CEMH IUKINTOB aUMMOBCKHX M IISITH LIUKJIUTOB
1e7b(GOBBIX OTIOKEHHUH; PEKOHCTPYHPOBaHA TEPMUIECKAs UCTOPHS OAKEHOBCKUX OTIIOXKEHUH B pa3pe3ax 39-tu
rIyOOKMX CKBaXXHMH; Ha 18-TH KIIFOUEBBIX MOMEHTaX I€0JIOTMYEeCKOr0 BPEMEHH BBIIEJICHBI M 3aKapTHPOBAHBI
Majieooyarn reHeparuu OaXeHOBCKMX He(Tel; IMOCTpoeHa KapTa paclpelesieHHus IUIOTHOCTH pEeCypcoB
TeHEePHUPOBAaHHBIX He(TeH; MOCTPOEHB! KapThl PACIPEACICHNS OTHOCUTENFHON IUNIOTHOCTH aKKyMYJIHPOBAHHBIX
pECypcoB W BBINOJHEHO paiOHMPOBaHME AaYyUMOBCKOTO U INENL(GOBOTO pe3epBYapoB; IPEIIOKEHBI
nepBoOYepeIHbIe PAaHOHBI TOMCKOB  JUIi aylMMOBCKOTO pe3epByapa — 30Ha IOT0O-BOCTOYHOTO CKJIOHA
KaiimbicoBckoro cBopa, 30Ha cowieHeHus Yysukcko-Uwmxancko wu Ilunrunckodt wmesocemnoBus, 30-
KWJIOMETPOBasi 30HA CyOMEpHAMAIBLHOTO NPOCTHPAHMsS B IEHTpalbHOM 4acTH HIOponbCKoW MeraBIaanHbI;
MPE/IOKEHBI TIepBOOUYEPEIHbIE PAHOHBI MOUCKOB Uil HIENb(OBOrO pe3epByapa — 30HA MEPUANOHAIBLHOTO
MPOCTHPaHNUs, OXBaThIBAalOLlas BOCTOUHYIO monoBuHy Kyman-Uraiickoii BHaguHel M 3amajHyl0 dYacTb
®ectuBanbHoro Bana (3500 kM%), W 30Ha COUNEHEHHs ceBepHOro Oopra HIOpONBCKOH MeraBmajvHbl ¢
BOCTOYHBIM CKJIOHOM KaiiMBICOBCKOTO CBOJIa M C I0T0-3amagHbiM ckiioHOM CpenHeBacioranckoro merasaia (500
KM2).

Kirouesrle ciioBa:
AYMMOBCKMI W 1eIb(OBBIA pe3epByapbl HEOKOMAa, TEPMUYECKas HCTOPHUS Oa’KEHOBCKUX
OTJIO’KEHUH, INTIOTHOCTh PECYpPCOB reHepUpOBaHHbIX HedTell, Hioponbckas merapnaauHa.
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BBenenue

[IpencraBienre 0 KIMHOGOPMHOM CTPOCHMHM BEPXHEIOPCKUX U HUKHEMEIIOBBIX
otnoxxkenuit 3amagHo-Cubupckoit mmuThl GopmupoBanioch Oosiee 50 ner, HaumHAs ¢ pabOT
d.I. T'ypapu (1962). TekToHO-CETUMEHTAIMOHHONM WCTOPUHM U HE(TEra30HOCHOCTH
HUKHEMEIIOBBIX OTIIOKeHUH 3amanHoii CHOMpHU MOCBSAIICH sl HOBEHIIUX pabOT YUCHBIX U
crienanucToB [1, 2 u Ap.]. B HMKHEN YacTU MEIOBOTO pa3pe3a — HEOKOME, B aUMMOBCKHUX
OTJIOXKEHUSX, OTKPBITBI KPYMHBIE MPOMBIIUICHHBIE 3alexu  yriaeogopoao (YB)
NpaKTUYECKH Ha Bcel Teppuropuu 3amagHoii CuOupwH, 3a HCKIIFOUYCHHEM F0ro-BocToka [3].

Tepputopus uccienoBanmii — OT0-BOCTOK 3anaaHoi Cubupu, 3eMid TEHCTBYIOINUX
HedrenpomeicioB ToMckoit obnactu (puc. 1, A). HapamuBanue 1 0OCBOCHHE Ha THX 3EMJISX

CBIPbEBOTO TMOTEHLHMANa — OJHO W3 KIIOUEBBIX HANpABJICHUW PA3BUTHUSI TOMCKOTO
He(TEera3oBoro KOMIUIEKCa. JTO  HampaBlIeHHWE, OYEBHJHO, sBIsETCS  Haubolee
pecypcocOeperaronmm, MUHUMH3UPYIOIIUM 00BEMBI KalmUTaJIbHBIX 3arpar.

Pa3zpaOGaTbiBaeMble  37€Ch  3aJ€KH B OCHOBHOM  IpUHAJUIEkKAaT  BEPXHEIOPCKOMY
HedTerazonocaomy komruiekcy (HI'K). Hedtsaple mecTopoxkneHus, BKitoyas HambOoiee
KpYIIHBIE, IPUYPOUYEHBI K AHTUKIMHAJIBHBIM CTPYKTypaM. OIHAKO K HACTOSILIEMY BPEMEHHU
(GOHI AHTUKIMHAIBHBIX CTPYKTYp IHPAaKTUYECKH HcyepraH. Bpicokas IUIOTHOCTH
ceificMOpa3BeJOYHbIX pabOT HE MO3BOJSET PAaCCUMTHIBATh HAa OTKPBITHE HOBBIX 3ajeKell B
AQHTUKJIMHAJIBHBIX CTPYKTypaxX, a CJEJOBaTeIbHO, WU HA CYIIECTBEHHOE pacUIMpEeHue
pa3BeouHo M mpombicioBoi 6a3sl B 3ToM HI'K. Ilostomy, Hapsiay ¢ BbIsBIEHUEM
HEAHTUKJIMHAJIBHBIX ITOMCKOBBIX OOBEKTOB B BEPXHEIOPCKOW BACIOTAHCKOM  CBUTE,
IPUOPUTETHBIMU HAIPABICHUSAMU T'€0JOrOpa3BelOYHbIX pPAa0OT CTAaHOBATCS IOUCKU U
pa3Bezka 3anexxed YB B ClI0)KHOIIOCTPOCHHBIX JIOBYIIKAX, IPUYPOUYEHHBIX K HUKHEIOPCKOMY
u MenoBomy (Heokomckomy) HI'K.

OOBEKTOM  HACTOSIIIMX  IPOTHO3HBIX  HMCCIEJOBAHMM  SIBJSIOTCS  CKJIOHOBBIE
(k1rHOGOPMHBIC) YaCTH LUKINTOB HEOKOMa — AuMMOBCKUII pe3epByap M yHAa(OPMHbBIC
(MenkoBOIHO-1IETB(OBBIC) YaCTH IIMKJINTOB HEOKOMA — MICIb(OBBIN pe3epByap.

B Tomckoii oOmactu mowckn © pa3Benka B wMenoBom HI'K  panee Obutn
MaJIONPUBJIEKATEIbHBIMUA U3-3a CJIOXHOTO THUIIA JIOBYLIEK, @ HU3KOOMHOCTb MPOTYKTHUBHBIX
IUIACTOB HEOKOMa CYIIECTBEHHO 3aTpyldHsula MX MJeHTH(uKanuio B paspeze. Ha
CEerOJHAIIHNNA J€Hb BO3MOXXHOCTH BBICOKOpA3pelIarolel IOMCKOBOM CEHMCMOpAa3BEIKH H
HOBBIE METOIMKHM MHTepnperanuu gaHHbIX [ MIC cHMMaroT yka3aHHbIE TPyAHOCTH [4 u 1p.].
Onpenenutb W MNPENJIOKUTH TMEPBOOYEPETHBIE pAMOHBI JUISI M3YyYEHUS M OCBOCHUS
HxHeMmenoBoro HI'K — nenb npoBeneHHBIX HCCIe0BaHUM.

HccnenoBanust BBIMOJHEHbI Ha 0a3e Nal€OTEKTOHWYECKMX PEKOHCTPYKLUUH U
najeoTeMIepaTypHOr0 MOJEIUPOBAHUS, BBIJCJIECHUS MO T'€OTEeMIEpaTypHOMY KPHUTEPHUIO U
KapTUPOBAaHUS 0YaroB HHTEHCUBHOM TeHepauuun OaXeHOBCKUX He(Tel, aHamuza
pacnpenenenus MIOTHOCTH PecypcoB He(Tel B aUuMMOBCKOM M I11€Ib(OBOM pe3epByapax H,
KaK CIEJCTBHE, TOCJIECAYIOIIET0 palOHUPOBAaHUS JTHX PE3EPBYapoB IO CTENEHU
NEePCIEKTUBHOCTH.

Hcrtounukom ¢opmupoBaHus 3anexeil YB B J0BylIkax BEpXHEIOPCKOTO U MEIOBOTO
HI'K sBnsiercs paccesiHHoe opranunyeckoe BeiectBo (POB) oTnoxxenuii 6axeHOBCKOM CBUTHI.
[TpobremMaTH4HOCTh BO3MOKHOCTH, JAQTbHOCTU M BEPOSITHBIX MEXaHW3MOB MHIPaLUU He(TH
3 OaXEHOBCKUX OTJOXKEHUI B BBILIENEKAIIUE KOJUIEKTOPhl HAXOAMT pa3pelieHue B
pe3yibpTaTax IOCJIOMHOIO H3Y4YEHMsI <«IIPSIMBIMH» METOAAMHM OPraHWYECKOM TIe€O0XHMHHU
NPOAYKTUBHBIX, HaJA- U TMOANPOAYKTUBHBIX OTJIOXKeHUH. Tak, COIIacHO MOJy4eHHBIM
pe3ynbTaraMm 1o PorokxHUKOBCKO# rpymme Mectopoxaennii KpacHonenunckoro cBona [5, 6],
pPacCTOSIHUE BEPTUKAIBHOIO MEXKIUIACTOBOIO MepeMelleHnss YB U3  FOpCKOM  30HBI
(TyTIedMCKON CBUTHI) B MeNOBble oOTiIokeHus oueHuBaercs B 800...1000 M (mo



XaHTBIMAHCUHCKOMN CBUTHI). Murpupyroiue 1o BEpTHUKAJIHU VB TOJIBKO
«IIPUTOPMAXKHUBAIOTCS» (DIFOMA0YITOPAMH, HAKATUIMBASICh B KOJJIEKTOpaX.

IIpu xarareneze POB pemaromum ¢GakTopoM HHTEHCUBHOCTH TreHepanuu YB
SBIISIIOTCS TeoTeMrieparypsl [ 7, 8]. bamancoBas monens npoueccoB Hedrerazoodpa3oBaHus B
OakeHOBCKOI cBUTe [9] MO3BOJSET MO TEOTEMIIEPATYPHOMY KPUTEPUIO IMPOTHO3HPOBATH
ouyaru MHTEHCHMBHOro obOpasoBanusi YB u3 POB: ¢ 85-95 °C — BxoxaeHHe MaTepUHCKHX
opoJ1 B TMaBHYI0 30HYy HedreoOpazoBanus (I'3H). banancosas mogens A.D. KonropoBuya u
noporobie reotemneparypsl ['3H [9] moarBepxkaaroTcsi pe3yibraTaMu SKCIEPHUMEHTAIbHBIX
U Teopernueckux ucciemaosannii [10, 11 u nmp.].
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Puc. 1. CxemaTnyeckue KapThl He(Tera3oHOCHOCTH (A) Ha TEeKTOHWYECKOW ocHoBe [14] u
pacrpeacicHus 3HAUEHW IJIOTHOCTH TEIJIOBOIO ITOTOKA W3 AOKOPCKOI0 OCHOBAaHHUA (E)
Hroponbckoli MeraBmaguHbl: 1) MecTOpOKACHUs: a — HePTsHOe, O — KOHIEHCATHOE, B —
rasoBoe; 2) rpanuna Hioponbckoit MeraBnaauusl; 3) crpykrypa III nopsiika u ee ycinoBHBIH
HOMED; 4) peuHast CeTh; 5) uccieayemMasi CKBaXrHa (majieoTeMIepaTypHOe MOJISTUPOBAHUE) U
ee YCIIOBHBI MHJIEKC; 6) yclaoBHbIM Homep MectopokaeHus menoBoro HI'K: 1 — FOxHo-
Uepemmianckoe; 2 — IOxHO-MbUibakuHCKOE; 3 — MBUIBDKUHCKOE; 7) TpaHUIA 30HBI
pacinpoCTpaHCHUsA TOprCKOﬁ CBUTHI, 8) W30JIMHUM 3HaYeHUI pvaeTHOﬁ IIJIOTHOCTH
TEMIOBOTO TOTOKA M3 OCHOBAaHHS OcagodHoro dgexia, MBr/m% Crpykrypsr: 1 — Kyman-
Uraiickas Bnaauna, 2 — Tampasckas BnaguHa, 3 — OceBoii nporu0, 4 — TamsHckuit nporuo; 5
— @ectuBanpHIN Baj, 6 — Uronscko-TanoBoe KynosoBUAHOE MOJHATHE

Fig. 1. Contour maps of oil-and-gas tectonic-based potential [14] (A) and heat flow density
values distribution from pre-Jurassic base (b) to Nyurol'’ka megadepression: 1) deposits: a —
oil, 6 — condensate, B — gas; 2) Nyurol'ka megadepression boundary; 3) structure of 111 order
and its reference number; 4) river net; 5) the well under study (paleotemperature modelling)
and its conventional index; 6) reference number of a deposit of a cretaceous oil and gas
complex: 1 — Yuzhno-Cheremshanskoe; 2 — Yuzhno-Myldzhinskoe; 3 — Myldzhinskoe; 7) the
boundary of a zone where togursk strata is spread; 8) isolines of reference density values of a
heat flow from a sedimentary section base, mW/m?. Structures: 1 — Kulan-lgaysk depression,
2 — Tamradskaya depression, 3 — Osevoy downfold, 4 — Tamyansk downfold; 5 — Festivalny
swell, 6 — Igolsko-Talovoe arch




Jns HmsxHemenoBoro u BepxHerpckoro HI'K oCHOBHBIM HCTOUYHHKOM YIJIEBOJAOPOAOB
siasiectcs  POB  campomeneBoro tuma  6aswcenosckot  céumst  (J3V), PpErHOHAIBHBIN
TeHEePAIMOHHBIN TOTEHIIMAI KOTOPO 00YCIIOBIIEH BBICOKUM cojiep:kanueM Copr (mo 12 %),
KaTareHe3oM cpeaunbl rpajanmn  MK] u  pacnpocTpaHeHmeM MO Beell  mUiomaam

UCCIICIOBaHMI MOITHOCTRIO OT 8 10 30 M [8].

Ta6nmunma 1. XapaxkrtepucTtuka MecTopoxacHUM HioponbCckoll MeraBnaguHbl U CTPYKTYD
06paMJ'IeHI/I${ C 3aJI€’)KaMH1 B MEJIOBOM He(l)TeFaBOHOCHOM KOMIIJIEKCE

Table 1. Characteristic of Nyurol'ka megadepression fields and framing structures with
deposits in Cretaceous oil and gas complex

MecropoxaeHue HI'K ®a30BOE COCTOSHUE I'opuzonr, nnact
Deposit Oil and gas complex Phase state Horizon, formation
HOxHO0-Yepemiranckoe Hedts/Oil Ao_7, Ag_10, Ba10, B12-13
Yuzhno-Cheremshanskoe I'a3/Gas Az 7, B0 413
TOxHO-MBLIBIKHHCKOE MenoBoii Hed1s/Oil Bo 13
Yuzhno-Myldzhinskoe Cretaceous I'a3/Gas Bo 10, B11-12, B13
_ l(;zgsogg: 5[ ;Hsca?; Az 7, Boa-10, 12,13, B16-20
Msuismxuackoe Myldzhinskoe "
Bepxueropckuit l'azoxonneHcar, HeTh 10
Upper-Jurassic Gas condensate, oil !

O meToauke majeoTeMIepaTypHoro Moae/JimpoBanus

BoccranoBneHne TepMUYECKON HCTOPHH OTIOKEHNUN 0aKEHOBCKOM CBUTHI BBIITOTHEHO
Ha OCHOBE MAaJCOTEKTOHMYECKUX PEKOHCTPYKIMUI M MaJeoTeMIEPATypPHOro MOAECIUPOBAHUS
[17]. B wmopmenu mporecc pacnpoCTpaHEHHsl Telja B CIIOMCTOW OCAJ0YHOM TOJIIIE
OIMCHIBAETCS HAYAJIbHO-KPAeBOM 3a1a4eil JUIsl ypaBHEHMUSI

A0U_0(,0U)_ f) (1)
a ot oz\" oz
rjie A — TemIonpPOBOIHOCTE; & — TEMIIEPATYPOIPOBOIHOCTD; f — MIOTHOCTD TEIUTOBBIACICHHSI
BHYTPEHHUX MCTOYHHUKOB Teruia; U — Temmeparypa; Z — pacCTOSHHE OT OCHOBAaHMS
0CaJ0O4HOro paspesa; t — Bpems. C KpacBbIMH YCIOBUSMU
Ulz—. =U(t), )
oU
-A—=|_ =q(v), 3
7|70 q(t) ©)

rae &= 8(t) — BEPXHSISI TpaHMIia ocagouHoi Touru; (t) — TermIoBoi MOTOK M3 OCHOBAHHUSI

ocagouHoro paspesa. Kak BugHo wu3 (GOpMYyJIHMPOBKM 3a/adyd, MaJ€OTEKTOHUYECKUE
PEKOHCTPYKIIMU HEMOCPEICTBEHHO COMPSHKEHBI C PACUETOM Male0TEMIIEPaTyp.

Jak/ouenue
KoMrmuiekcHBI  TOAXOA K HM3YYEHHUIO TEPPUTOPUM HCCIEAOBAaHUM — aHAIU3

T'COJIOTHYICCKOTO CTPOCHMU, CCI[I/IMCHTEU_II/IOHHOI\/'I HCTOpUU HC(I)TCI‘EBOHOCHBIX KOMIIJICKCOB U
TGpMH‘IGCKOﬁ HUCTOPUHU MATCPHUHCKUX OTJ'IO)KGHI/II\/'I, BBIJICJICHUE PE3CPBYAPOB OAHOTHUIIHBIX 1O



TeHE3UCY OTJIOXKEHUH, KapTUPOBAHUE 0YaroB MHTEHCUBHOW IeHepalliy U SMUTrpanuu Hedrei
— TIO3BOJHJ OLEHUTH IEPCIEKTUBBI AYUMOBCKOTO (KJIMHO(GOPMHOrO) W MIETH(POBOTO
(ynmpadopmHoro) pesepByapoB Heokoma Hroposibckoii MeraBmaiuHsbI.

PalioHupoBaHue pe3epByapoB 10 OTHOCHUTENIBHOW IJIOTHOCTH PECYPCOB OIPEIEIISET

MIEPBOOYEPETHBIC 30HBI ISl MMPOBEJACHUS TTOMCKOBBIX Pa0OT B HM)KHEMEJIOBBIX OTJIOKEHHUSIX
Hroponbckoli MeraBnaguHel. DTO TIaBHBIM 00pa3oM 30HBI 3amagHoi yacTH decTUBaTIbHOTO
BaJia U 1Ooro-pocrouHoi yactu Kymnan-Mraiickoil BriaiuHbI.

Aemopvr  6nacooapsm B.b. bBenoszeposa 3a enumamenvHyio npopabomky cmamou U
3ameuanus, cnocoocmsyrouue YayuueHuro NOHUMAaHUSA U apeyMeHmayu 6b160008.
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