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AHHOTanMsa. AKmyaabHOCMb PaboThI ONpeseseTcss Heo6X0JUMOCTbI0 OPraHU3aLUK MPOU3BOJACTBEHHO-TEXHUYECKOTO BOJO-
CHaGXeHus JJ11 HePTSIHOTO MECTOPOXK/IEHHSI B CEBEPHO-BOCTOYHOM YacTH [lepMckoro kpasi. OcoGblie TpeGOBaHHUS HEJIPOIOJIb30-
BaHHSA U OXPaHbI OKPYKaIoIer cpe/ibl 00yCJIOBIeHbl HAJIMYKMEM 30HbI CAHUTAPHON OXpaHbl BO/103a60pa B CEBEPHOM YaCTH MECTO-
poxzaenusi. McciiejoBaHUE Te0JIOTHUYECKOTO CTPOEHUS U YCIOBUHM 3ajIeTaHUs] OJ3EMHBIX BOJ LIEIIMUHCKOTO BOJIOHOCHOTO KOM-
IJIEKCA O3BOJIUT OLIEHUTh PECYPChI MOA3EMHBIX BOJ, TEPPUTOPHH U PEIIUTh BOMPOC OPraHU3alMi BOAOCHAGKeHUs1 HePTSIHOTO
MecTopoxaeHus. Lleab: u3ydeHue reoJioruyecKoro CTPOeHusl, YCJIOBUIM 3a/leraHusl 0I3€MHBIX BOJL IIELIMHUHCKOTO BOZJOHOCHOTO
KOMILIeKca. 06seKmbl: TOPHBIE TIOPO/bI LIEMIMUHCKON CBUTHI, a TAKXKe M0/A3€MHbIE BO/bI IIEIIMUHCKOTO TEPPUTEHHOTO KOM-
iekca. Memodbwr: v3ydeHre GOHAOBBIX U apXHUBHBIX JJOKYMEHTOB O T€0JIOTMYECKOM CTPOEHHHU U TH/IPOre0IOTHYECKUX YCIOBUSIX
pailioHa paboT, MpoBeJeHHE MAPLIPYTHOIO TH/IPOre0JOTHIECKOT0 00CAe[0BaHNSI TEPPUTOPHH, 6YpeHHe TOUCKOBBIX U OLleHOY-
HBIX CKB’KMH Ha [0/[3eMHbIe BO/Ibl, IPOBEIEHUE ONBITHO-QUIBTPALMOHHBIX PA6OT B MABOJKOBBIA U MEXXEHHbIN MEPUO/] U3 TIOUC-
KOBBIX U OLIEHOUHBIX CKBaXXUH. Pe3ytbmamul OnpesiesieHa MOIIHOCTD LIELIMUHCKOM CBUTHI B IIpe/ie/iax pailoHa paboT, TEKTOHU-
YeCKU NPUYypPOUYeHHOro K beslbCcKoMy NOJHATHIO, OCI0KHEHHOMY JIypMHCKUM Nporu6oM. MoUiHOCTb IEeLIMHUHCKOM CBUTBI COCTa-
Bua ot 100-150 o 300 u 6oJ1ee M. OrnipesiesieH JIUTOJIOTHYECKUH cocTaB mopoJ. [losrydeHb!l JaHHbIE 006 YCIOBUSIX 3a/leTaHUs N0J-
3eMHbBIX BO/J] LIELIMUHCKOTO BOJOHOCHOTO KOMILJIEKCA. YCTAHOBJIEHO, YTO B mpefesax JlyprHcKoro nporu6a noj3eMHble BOJbI
3aJ1eralT KaK CUCTeMA OT/eNbHbIX 060C06IEHHBIX BOAOHOCHBIX TPOC/I0EB U 6J10KOB. BbLIM Bbl/le/ieHbl HanboJiee BOJL0OGUIbHbIE
30HBL B ToLIe c/1a60NpOHUIIAEMON IEHIMUHCKONU CBUTHI ObLIM OGHAPYKEHBI [iBa BOJOHOCHBIX ILJIACTa, KOTOPble MPUYPOYEHbI K
MecyaHWKaM MeJIKO3EPHUCTBIM U KPYITHO3epHUCTHIM. BOo/JOHOCHbIE IJ1aCThl HEe UMEIOT I'MIPaBANYECKON CBSI3U U OT/eJIEHbI ApyT
oT fpyra 40 M TosiLeld BOJOYNOPHBIX apru/UIUTOB. [lofj3eMHble BOABI 3ajeTal0T B BUJE IJIACTOB C IPAaHUYHBIMU YCIOBUSIMU
Il pojia, OpHeHTHPOBAHHOIO CyOLUIMPOTHO, C 3aMa/ia Ha BOCTOK. [losydeHHbIe JaHHbIe MOTYT B JJa/IbHENIIEM GbITh UCHOJIb30BaHbI
JUIs pellieHNs BOIIPOCOB BOJIOCHAGXKeHHsI B IIpeZiesiaX UCCIeyeMOM 06J1aCTH, paljiOHAIbHOTO UCIO0JIb30BaHUS 3THX BOJ,
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Abstract. Relevance. The importance of industrial and technical water supply to an oil field in the north-east of Perm region.
The requirements to subsoil use and environment protection demand a sanitary restriction zone of the water supply source
in the northern part of the field. The current study of a geological structure and groundwater conditions and circulation of
Sheshma aquifer complex will assess its resources and elaborate on organization of water supply to the oil field. Aim. To
study geological structure and groundwater conditions of Sheshma aquifer complex. Objects. Formations rocks and ground-
water conditions of Sheshma terrigenous complex. Methods. Studying the archival records, conducting a hydro-geological
survey of the territory, drilling groundwater exploration wells, conducting pilot-filtration works on groundwater exploration
wells in the flooding and low-water period. Results. The authors have discovered Sheshma formation thickness, which ranges
from 100-150 to 300 m, and lithological composition of rocks and groundwater conditions of Sheshma aquifer complex. It
was established that groundwater is deposited as a system of separate isolated water-bearing interlayers and blocks within
the Durinsky trough. The most water-bearing zones were identified. Two aquifers of fine-grained and coarse-grained sand-
stones were detected in low-permeability thickness of Sheshma formation. The aquifers are not hydraulically connected and
are separated from each other by a 40 m thick layer of water-resistant mudstones. Groundwater is deposited as strata with
Neumann's boundary conditions, orientated sublatitudinally, from west to east. The obtained data can be further used to
solve the issues of water supply within the area under study and the rational use of these waters.

Keywords: Sheshma formation, Neumann's boundary condition, Belsky uplift, Durinsky trough, Solikamsk urban district,
Perm region

For citation: Yarkov M.I, Leibovich L.O., Krasilnikov P.A., Batrakova G.M. Geological and hydrogeological structure of the
Sheshma terrigenous complex of the Belsky uplift. Bulletin of the Tomsk Polytechnic University. Geo Assets Engineering, 2024,

vol. 335, no. 2, pp. 105-119. DOI: 10.18799/24131830/2024/2 /4294

BBeaenue

Bompocs! ynpasieHus pecypcaMu MOJ3EMHBIX BOJ
¥ UX PaIOHAIILHOTO UCIIOIB30BAaHUS SIBIITIOTCS PHO-
PUTETHBIMH JJIs psAfa TeppUTOpHi HedTeno0bYn B
Poccuiickoit ®@enepannu u 3a ee mpeneiaamu. [Ipo-
OJIeMHBIC BOIIPOCHI MTOWICKA W OpPTaHW3allMUd MCTOYHH-
KOB TEXHHYECKOTO M IMHTHEBOTO BOJOCHAOKEHHS pac-
cMoTpeHsl [1-7] u MHOTHX JIp.

Ha tepputopun ConrkaMcKOro TOpoACKOro OKpyra
B IlepMcKkOM Kpae OJIHUM U3 BUJIOB HEJIPOTIOIH30BAHUS
sBisieTcsl HerenoObya. PaiioH uccnemoBaHus orpa-
HUYCH YYaCTKOM HEAP, MPEAOCTABJICHHBIM B I10JIB30-
BaHHWE JIJIS Pa3BEJKH M TOOBIYH YTIIEBOJIOPOTHOTO ChI-
pps. B ceBepHOll yacTu paiioHa paboT pacmoioxeHa
30Ha CAHUTAPHOW OXpaHbBI TPETHETO Mosica Bo03abopa
«Ycomkay [8], 4To HaKIaabIBaeT 0cOObIe TPeOOBAHUS K
HEPOIIOJIb30BaHUIO U OXpaHe OKpyXKarolleil cpeasl. B
mpelieNiax paiioHa HWCCIICOBaHUS, W3-3a YKa3aHHBIX
BBIIIIE OCOOCHHOCTEW, MICIIMHHCKAsl CBUTA SBJISICTCS
€MHCTBEHHBIM BO3MOXKHBIM MCTOYHUKOM JIJISl OpTraHu-
3alMK  BOJOCHaOXeHHs OO0BbEeKTOB HedrenoObun. B
CBSI3H C THM OBLIO HEOOXOIUMO IMOJIYYUTh JaHHBIC O
COCTaBe, CTPOSHUH, MOIIIHOCTH IIEHIMHHCKUX OTIIOXKE-
HUH U uX BOJAOOOHMIBHOCTH. HeoOXOAMMO OTMETHTH,
qTo Ol'[y6J'II/IKOBaHHBIX u (bOH}IOBLIX JAaHHBIX O BOIO-
OOWJIBHOCTH MICIIMHUHCKOTO BOJOHOCHOTO KOMITJICKCA
B Tpejenax paiioHa paboT HeIOCTaTOYHO, MOTOMY YTO
BC€ OCHOBHBIC TUAPOTCOJIOTHYCCKUE WU3BICKaHUA JIA
neneld BOJOCHAOXKEHHS HACEICHUS W MPOMBINUICHHBIX
00BEKTOB HE TOJILKO IO palioHy padoT, HO U B IIEJIOM
no Tteppuropun bepesHnkoBcko-ConMKaMCKOTO Mpo-
MBIIICHHOTO y3J71a, OBLIM HampaBiCHbI Ha H3YYCHHE
MOA3EMHBIX BOJ[ BEPXHECOJIMKAMCKOTO TOpPHU30HTA.
B npenenax BepxHekaMbsi TONBKO JABa BOJ03ab0pa
pa3pabaThIBalOT MOA3EMHBIC BOABI MICIIMUHCKOTO BO-

JIOHOCHOT'O KOMILIEKCA: MIPOU3BOJICTBEHHO-
TEXHHYECKUI BOJ103a00p (SKCIUTyaTHPYeT COBMECTHO
HICIIMUHCKI M BEPXHECOJMKAMCKUNA TOPH3OHTHI),
pacnonoXeHHbld B 34 KM I0ro-3amajHee OT y4acTka
HCCIICJIOBaHUH, U XO35SHCTBEHHO-TTUTHEBOM BO103200D,
pacIoIoXKeHHbIH B 22 KM OT yJacTKa.

L]envro paboOTHI ABJAIOCH U3YYCHUE TE€OJIOTHYECKO-
IO CTPOCHHUS W YCIIOBHWH 3ajeraHus MOJ3EMHBIX BOJ
MISIIMUHCKOTO BOJOHOCHOT'O KOMIUICKca I obecrie-
YeHHUS IPOU3BOJICTBEHHO-TEXHOJOTHYECKOTO  BOJIO-
cHaOeHMsI 00beKTOB He(hTeT00BIYN.

Obvexmamu WCCACTOBaHUS SBISUIUCH TOPHBIC TO-
pOI[I:I IHCIHMHHCKOﬁ CBHUTBI, @ TAK)XKXC IIOA3EMHBIC BOJbI
MISIMHUHCKOTO TEPPUTCHHOTO KOMIUIEKCA.

OCHOBHBIMH 3a0a4aMy UCCIIETOBAHUS SIBJISIINCE.

e W3y4YeHHE YCJIOBHUU 3ajieraHusi, MOITHOCTH, JTUTOJIO-

THYECKOr0 COCTaBa IIEMIMHHCKHUX OTJIOKCHHUM;

e BhIjICJICHUE BOJOOOMIBHBIX YYacCTKOB M BOJIOHOC-

HBIX I/IHTCpBaHOB;

e OIlpeJiesIecHUue TPaHHMIl PUPOTHON THAPOTEOTIOTHYe-

CKOM MOJIeNH.

O61mue cBeAeHMs O palioHe pa6oT

PaiioH nccnenoBaHus pacrnoioXkeH B CEBEPHOU ya-
ctu Ilepmckoro kpas Ha Tepputopuu CONMKaMCKOTO
ropojckoro okpyra (puc. 1).

B reomopdonornyeckoM Imiane paioH OTHOCHUTCS K
BOCTOYHOH okpauHe Bocrouno-EBponeiickoll paBHHU-
HBI U 110 OCOOCHHOCTSIM pelibeda MpelCTaBIsIeT co0oi
paBHHHY, C(OPMHPOBAHHYIO BO3ICHCTBHEM ICHY[a-
LUOHHBIX, SPO3UOHHBIX M aKKyMYJIATHUBHBIX IIpOLEC-
coB. [lmockme, c1a0OBOIHHUCTHIC BOIOPA3ICIBEHBIC
PaBHUHBI TIOCTENEHHO MOBBILIAIOTCA C 3amaja Ha BO-
ctok. OHM JOBOJBHO MHTEHCHBHO PacCUJICHEHBI JOJIH-
HaMH MaJIbIX PEK, PYYbEeB U OBPAroB.
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Location map of the study area

AOCOIOTHBIE OTMETKH pelibeda BapbUpPYIOT B
npeaenax 160—257 M. CKJIOHBI TOJMH MajblX PeK H
BOJOPA3/IENbHbIE TUIOMAAN MOKPBITH YEXJIOM DIIIOBU-
AJIbHO-ICJIIOBUAJIBHBIX OTHOX(GHHﬁ, 3aJCpHOBAHbI "
3aJICCEHBI.

Peunas cerp palioHa SBJISETCS COCTaBHOM YaCThIO
Oacceiina p. Kambl. B ceBepo-BocTOUHOM YacTu paiioHa
OCHOBHBIM BOJOTOKOM SBJSIETCA P. YCOJKa C NPUTO-
kamu pp. boukapuxa, bon. u Man. Anenku. HOxuee
paiioHa paboT pacrnonaraeTcst 0acceiH p. 3BIPSHKH C
nputokamu pp. U3sep u Jleruum.

B TekToHMYECKOM OTHOLIEHHM paioH padoT mpH-
ypodeH K benbckoMy MOAHSITHIO, PacHOJOKEHHOMY B
neHTpaibHON yactu Conmkamckolt penpeccun [Ipeny-
palbCKOro KpaeBoro mporuta. B npenenax onucsiBae-
MOM IUTOLIaTN CTPOCHUE OCAIOYHOTO YeXJIa OCJIOXKHE-
HO JlypuHCKHM IpOruOOM, KOTOPHIH SIBISETCS BEChbMa
CBOEOOPa3HON CTPYKTypOH IIUPOTHOIO MPOCTUPAHUS
(okomo 35 km). Jlns Hee xapakTepHa OoJbIlas MOII-
HOCTb IIENIMHHCKOM cBUTHI (Oonee 500 M), BpezaHHOH
HETIOCPE/ICTBEHHO B COJICHOCHBIC OTIOKEHHS Oepe3HH-
KOBCKOH CBUTBHI HHXKHEH IEepMHU, KPYThIe, 0OpaIeHHbIC
K OCH CTPYKTYpbl, HaksoHb! Touul. IllemmuHckas cBu-
Ta MpeACTaBICHa NOJEBOLINATOBBIMU IECYAaHUKAMHU C
KapOOHATHBIM HWJIM TJIMHUCTO-KapOOHATHBIM IIEMEH-
TOM, aJICBPOJIMTAMH, KPacHOBATO-OypBHIMH TIIMHAMHU;
peke, TIIAaBHBIM 00pa3oM B HIDKHEH 4YacTH paspesa,
BCTPEYAOTCS U3BECTHSAKU U MEPIeENH.

10002000

MeTouKa HccieJ0BaHUA
U pakTHYecKnili MaTepuaa

Ha mepBoMm sTane uccrnepoBaHusi ObUTH MpOAaHATH-
3MPOBaHbI U 000OIICHBI MaTepHallbl paHee MPOBEICH-
HBIX pabOT Ha n3y4yaeMol TeppuTopuu. bosblias yacth
TEOJIOTUYECKUX MCCIEAOBAHUN 3a MOCIEAHUN MEepHoJ
CBsA3aHa C OCHOBHBIMH IIOJIC3HBIMHU HCKOIIa€MBbIMHU
(He(Th, KANUIHBIC CONX | T. 1.), a TAKXKE C HHXKEHEp-
HO-T'COJIOTUYCCKUMHU U3BICKAHUAMU IJIsI CTPOUTEIILCTBA
00BEKTOB MPOMBIIUICHHOCTH IT. bepesankn n Comm-
KaMCK. B pe3synbrare OBUTH IOyYEeHBI MPEIBAPUTENb-
HBIE JJAaHHBIE O TEOJIOTO-THIPOT€ONOTUIECKIX YCIOBHU-
X paiioHa paboT.

B nanpHelmeM NMpoOBOOUINCH MOJEBBIE MapUIpyT-
HBIC TUAPOTCOJIOTHYECKHE OOCIEIOBAHUS H3y4aeMOi
TUIONIAN C IIETbI0 THAPOTEOJOTHYECKOTO KapTUPOBa-
HUS y9acTKa paboT W TpIIeraomed TeppUTOpHU B
Maciitabe 1:25000, Ha ydJacTKax JeTalU3alldd —
1:10000. MapupyTsl IPOBOJMINCH C ONUCAHUEM 3JIE-
MEHTOB pelibeda, CKIOHOBBIX MPOIECCOB, OJIOKOBBIX
CABI)KEHUI, KOHTaKTa MIEHNIMHHCKUX W BEPXHECOJIU-
KaMCKHUX MOpPOJ, BOJONPOSIBICHUN (POJHHKOB, MOYa-
XKHWH U T. I.). [Ipn o0cienoBaHNH UCTIONB30BAINCh TO-
MOIUTAHIIETH U MPEIBAPUTEIHHO NEIIU(PPUPOBAHHBIC
KocMocHUMKM MacmTaba 1:25000. OO0bem memmx
MapHIpyToB cocTaBmiI 21 k.

Ans yTO4YHEHHWS TEONOTHYECKOTO paspe3a ObLIH
MpoOYpEeHbl THAPOTEOIOTUIECKUE CKBa)KUHBI: JIBE I10-
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nuckoBbIx (Ne 14087/1, 14087/2) rnybounoit mo 100 m,
onHa oueHouHas (Ne 14087/3) rioy6unoit 110 M, ogHa
nmouckoBo-ornieHouHast (Ne 16002/1) ryounoit 140 M n
oHa TIOHMCKOBo-omeHouHass (Ne 16002/2) riayOuHO#M
55 M.

Pacnonoxerne monckoBeIx ckBakuH Ne 14087/1 u
14087/2 ompenensiock TpeOOBaHHUEM BOJONOTpEOUTE-
7Sl pa3MECTUTh UX Ha paccTosHuU He Ooree 0,5 kM oT
00BbeKTOB He(Tenpomeicia. [IoMUMO 3TOTO, YYUTHIBA-
auck Hambojee BOJOOOWIBHBIC YYaCTKH, OIpEIeIICH-
HBIE TI0 pe3yJibTaTaM MapIIPyTHOTO THUIPOTeoIorHyie-
ckoro ooOciemoBanusa. CksaxnHa Ne 14087/1 Owuia
MpoOypeHa HEMOCPEACTBEHHO Ha He(TeIpOMEBICIE,
ckBaxxuHa Ne 14087/2 pacnonoxena B 600 M ceBepHee
ckBaxxuHbl Ne 14087/1, B BepxoBbe AONUHBI p. be3bl-
MSHHBIA pyded. [ryOWHa wWccieqoBaHUN Ompenens-
Jack pe3yiabpTaTaMu OypeHHs W OmpoOOBaHUS HaOIro-
JaTEeTbHBIX CKBAKUH Ha He(TEMPOMBICIE U COCTaBHIIA
100 m.

CkBaxxnHa Ne 14087/3 rmy6unoii 110 M Ob11a mpo-
OypeHa B BepxoBbe pP. besbIMsHHBINA pyueit, B 13,5 M
I0ro-BocTouHee CKBaXUHBI Ne 14087/2, Oypenue u ot1-
Ka4yKa M3 KOTOPOH OIpEeNeNIn IepPCIIEKTHBHOCTD BBI-
OpaHHOTO yJacTKa.

ITo naHHBIM OypeHMs CKBaXMH M OTKAaYKH B CKBa-
xuHax Ne 14087/2 u 14087/3 npexycMaTpuBaioch 0y-
peHHe Ha MEepCHEeKTUBHOM y4YacTKe BOJOOOUIIBHOH 30-
Hbl JBYX SPYCHBIX THIPOTCOIIOTUYCCKUX CKBAKHUH
(Ne 16002/1 u Ne 16002/2) riryounoii 140 u 55 M coor-
BeTCTBEHHO. HeoOXoauMocTh OypeHHs OBYX OTAENIb-
HBIX CKB&)XWH OOYCJIOBJIEHA ONBITOM M pe3yJbTaTaMu
paHee TPOBEAECHHBIX IOHCKOBO-OLEHOYHBIX pPadoT, a
MMEHHO: HaJIMYMeM JBYX Pa3jIMYHbIX THAPOAWHAMHUYE-
CKMX MHTEPBAJIOB B pa3pes3e MICHIMUHCKOTO KOMIUIEKCa —
0-70u 70-110 M. BypeHne CKBaXKMH TPOBOJMIOCH B
HIKHEM TEUEHUH p. be3bIMAHHBIN pydeil Ha paccTos-
HUU 3 M JpyT OT Apyra, Ha ydacTKe MpeanojaracMon
BOZ00OWIBHOM 30HBI, B 0,45 kM BbIlie pomHuka Ne 1.
Croib GJIM3KOE PACTONOKEHUE CKBAKUH OOYCIIOBJICHO
HEOOXOJMMOCTBIO OLIGHUTh CTENEHb THIPABINYECKON
CBSI3H PA3JIMYHBIX THIPOJIUHAMHUYECKUX HHTEPBAJIOB.

Jns kadecTBEHHOHM OLEHKH YCIIOBHM 3aJeraHus
MOJI3€MHBIX BOJ LIEIIMHUHCKUX OTJIOKEHHI MPOBEIECHbI
OTIBITHO-(HUIIBTPAIMOHHBIE PA0OTHI, BKIIOYAIONINE B
ce0st MpoOHBIC M ONBITHBIE OJMHOYHBIC OTKAYKH IICH-
TPOOEKHBIMU NOTPY>KHBIMA HACOCAMHU B MEXEHHBIH U
MaBOJKOBEINH neproxa B coorBerctBuu ¢ 'OCT 23278-
2014 [9]. Otkauku OBUTH MPOBEJCHBI C MOCTOSHHBIMU
JneOUTaMu B YCIOBUSAX HEYCTAaHOBUBILICHCS (GHiIbTpa-
LIUY, T. €. TPU HETNPEPHIBHOM CHI)KEHUM YPOBHS IMOJ-
36MHBIX BOJI, U 3aKJIIOYAINCh B M3MEPEHHUH JEOUTA U
JOMHAMHYECKOTO ypOBHS. [IpomomKUTETBHOCTE MPoo-
HBIX OTKaueK M3 CKBaXWH coctaBmia: Ne 14087/1 —
1,6 cyt., Ne 14087/2 — 3,1 cyt. (uatepBan 35-70 m),
3,75 cyr. (uatepan 75-100 m), Ne 16002/2 — 3 cyr.
[IpoaoMmKUTENEHOCTD OMNBITHBIX OTKAYeK M3 CKBaXKUH

cocraBuna: Ne 14087/3 — 7,1 cyr., Ne 16002/1 — 2 ort-
Kauky Mo 7 cyT. (MapT, uioHb). IIpu mpoBeneHHUH
OTIBITHBIX OTKaueK B ckBaxknHe No 14087/3 ckBaxmHa
Ne 14087/2 wcnonp3oBajiachk B KaueCTBE HAOIIOAATEIb-
Ho. [lpu mpoBeneHHH OMBITHO-(QUIBTPAIIMOHHBIX pa-
6ot B ckBakuHe Ne 16002/1 ckBaxkmna Ne 16002/2 wmc-
MOJIb30BaNach B KayecTBe HaOmogarenbHol. [lo okoH-
YaHUH OTKa4eK B CKBa)XKMHAX OBLIM MPOBEJCHBI HAOIO-
JICHHSI 32 BOCCTAHOBJICHUEM YPOBHS TPOJOKUTEIBHO-
cThi0 710 3 cyTok. [lpeacraBieHHbId (akTHUeCKHid Ma-
Tepuall SBJIETCA YacThiO OOJBIIOTO KOMILIEKCAa MOUC-
KOBO-OIICHOYHBIX paboT, BBHIMOIHEHHBIX JJIS OpraHu3a-
UM IPOU3BOJICTBEHHO-TEXHOJIOTHYECKOTO BOJOCHA0-
skerus [10].

Pe3ysbTaThl MCC/IeA0BaHUS U 0GCYKAeHUe
AHaaus ¢OH60861X U apxueHsIX Mmamepua/aoe

Jis HacTosIero WccleIoBaHMsl HHTEpEC Mpe-
CTaBISIOT (DOHIOBHIE M apXWBHBIC MaTepHAalbl, KOTO-
pBle UMEIOT HauOoJjblllee 3HAUYEHUE ISl MOHHUMAaHUS
O0COOCHHOCTEH THIPOTeOJIOTHYECKUX YCIOBHHA HCCIIe-
JIyEMOU TEPPUTOPHUU.

[TepBoit 1 HanboIee MOIHOW CBOJIKOW O THIAPOTEO-
JIOTUYECKOM CTPOCHHU H3y4aeMoro paiioHa Obuia
cremka MaciTada 1:200000 aucta O-40-1V [11]. dano
JIeTalbHOE ONMCAHUE THIPOCTPaTUrpapUUECKUX MOI-
pasieneHuii, BBIAETIEHBI BOJAOOOMIIbHBIC 30HBI, YCTa-
HOBJICHA MOIIHOCTH 30HBI NPECHBIX (KOHAUIIMOHHBIX)
BOJI, KOJTMYECTBEHHO OLICHEHBI €CTECTBEHHBIE PECYPChI
MOJI3EMHBIX BOJ, T. €. CO3JaHbl MPEINOCHUTKA TS BbI-
0opa yYacCTKOB ITOCTAHOBKH ITOMCKOBO-Pa3BEIOYHBIX
paboT Ha Mom3eMHBIC BOABI [UIS IeNied BOJOCHAOMXKe-
HMUsL.

Oco0o cnemyer ykazaTh Ha 3HAYEHHUE PETHOHAIIb-
HBIX THIPOTCOJIOTHUECKUX pPabOT IO TEePPUTOPUN
ITepmckoro kpas, Kamcko-BsrTckoro apre3maHckoro
OacceiiHa, HampaBJICHHBIX Ha W3yYEHHE PECYPCHOTO
MOTEHIMa/la BOAOHOCHBIX FOPU30HTOB U KOMIUIEKCOB,
OLICHKU OOECIIEYCHHOCTH HACEICHUsS PEecypcaMu IOJ-
3eMHBIX BOJI TOTO WJIM MHOTO paiioHa. B cratee [12]
oTMedaeTcss 0coboe 3HaYCHHE TIOA3EMHBIX BO B BOJO-
cHaOXeHUM HaceJeHUs U 0OBEKTOB MPOMBILIUIEHHOCTH
[Tepmckoit obmacTu.

[Tocnenneit cBOAKOM MO reoIOTHYECKOMY KapTHPO-
BaHUIO pailoHa UCCIIEZJOBAHUS CIIENYeT CUUTATh Ie0so-
rudeckyro kapty macmrabda 1:50000 Bepxnexamckoit
momaan [13]. B pesynbprate co3gaH KOMIUIEKT KapT,
MO3BOJITIONINX IPOTHO3UPOBATh TEOJOTHYECKYIO 00-
CTaHOBKY HaJICOJITHOW TOJIIM B YCIOBHSIX DKCIUTyaTa-
uMn  BepxHekaMCKOro MECTOpPOXKIAEHUS KaJuitHO-
MaraueBbix coieir (BKMKC). B paborax [14, 15] npu-
BOJASATCS JAaHHbBIE O MPHUPOIE, AMHAMUKE, CTpoeHuHu Jly-
puHckoro mporuba. JlokazaHo, YTO COJISTHOW CTPYK-
TYpHBIA TOABAPYC OKAa3bIBAaeT BIMSIHHE Ha CTPOCHHE
HAJCOJICBOM TONIM, a HEOTeKTOHUKA MocienHeit
ompesensieTcs TaJOreHEe3uCOM U Cy0Ipo3uel Ccolel.

108



HU3BecTuss TOMCKOro NOJIMTEXHUIECKOTO YHUBepcuTeTa. UHXXKHHUPUHT reopecypcoB. 2024. T. 335. Ne 2. C. 105-119
fApkoB M.M. u gp. 'eostoro-rugporeosiornyeckoe CTpoeHue MelIMUHCKOr0 TEPPUreHHOT0 KoMILJIeKca beslbckoro nogHATHA

OTH Marepuansl (B YAaCTHOCTH, pa3pbIBHBIC Hapylie-
HUsI, OOYCIIOBJICHHBIC COJITHON TEKTOHHMKOH) HMEIOT
MpaKTHYECKOe 3HAYCHHUE Ui TIPOrHO3UPOBAHHS OIac-
HBIX 30H, OCJIOXHSIOMNX paboTy TOPHOPYIHBIX Hpea-
npustiit. K ToMy ke OHH MOTYT OBITH HCIIOJIb30BaHbBI
JUIS TeJied THIPOTeoJIoTud  (BOJOOOMIIBHBIC 30HBI).
Tak, Ha WccIemyeMoil TEPPUTOPUHN OBUIH BBISBICHBI
MPOSIBIICHHST HEOTEKTOHMYIECKUX MIPOIIECCOB B BUJIE TaK
Ha3bIBAEMbIX JIMHEAMEHTOB, KOTOPBIE HHTEPIIPETHPY-
FOTCS KaK «OCJTa0JICHHBIE 30HBD) MOBBIMICHHON TPEIIH-
HOBATOCTH TOPHOTO MACCHBa, IPOOJICHUS TIOPOJ U pa3-
PBIBOB CO cMelleHHeM. B paifoHe padoT 3TH 30HBI
MPUYPOYCHBI K JOJHHE P. YCONKA U psija €€ MEJIKUX
MPUTOKOB M PAcCMATPHUBAIOTCS Kak HaubOoliee mep-
CIIEKTHBHBIE YYaCTKH JUIS IIOCTAHOBKHU IIOMCKOBO-
OLIEHOYHBIX paboT (puc. 2).

B psime pabor oTMedeHa poib JMHEAMEHTOB, pas-
JIOMOB, TPEIIUHOBATOCTH M OJIOKOBOIO CTPOCHHS B
(bOpMHUpOBaHUH TOI3EMHBIX BOJ, MX YCIIOBHil 3aiera-
HUSL, TUTaHus U pasrpysku [16—20].

OcHoBHast UH(pOpMAIIKS TOCIEAHUX JIET IO THIPO-
re0JIOTHYECKUM YCIIOBUSIM 3aJIeraHus MO3EMHBIX BOJ
[0 ONHCHIBAEMOMY YYACTKy pa0OT MONydYeHa IIpH Iie-
PEOIICHKE 3amacoB Y CONBCKOTO MECTOPOIKACHHUE TOJI-
3eMHBIX Boa. B pabore [21] o6ocHOBaHA BO3MOKHOCTD
pa3paboTky HeQTAHBIX MECTOPOXKICHHHA U dKCIUTyaTa-
UM Y COJIBCKOTO MECTOPOXKACHUSI MUTHEBBIX MOI3EM-
HBIX BOJI. Pe3ynbTaThl paHee MpOBEISHHBIX paboT yKa-
3bIBAIOT Ha BEChMAa CJOXKHBIC THAPOTEOIOrHYSCKHEe
YCIOBUS 3aJIeTaHusl W (PHIBTPALUH ITOJ3EMHBIX BOI
HICIIMAHCKOTO KOMIUIeKca B mpenenax JlypuHCKOro

ICeaepo-Yawkunckan
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mporuda Kak CUCTeMY OTAENbHBIX 000COOJIEHHBIX BO-
JTOHOCHBIX TIPOCIIOECB U OJIOKOB.

MapwpymHoe zudpozeoiozuieckoe
06c/1edoeaHue meppumopuu

MapuipyTHbIe 00CIEIOBaHUS MPOBOIMINCE C Ie-
JBI0 M3YYEHUS TUAPOTEOJOTHUECKUX U reoMopdoiio-
THYECKUX YCJIOBMI HccieayeMoro paiiona. Kpome ato-
ro, B mporecce odcnenoBaHust (GUKCHPOBAIOCH COCTO-
SIHAE XO03AUCTBEHHOTO OCBOCHHS TEPPUTOPUHU, HATTUUHE
JIECHBIX MAaCCHBOB, CEIbX03yTOIMH, HA3eMHBIX He(Te-
MIPOMBICTIOBBIX OOBEKTOB, MOJA3EMHBIX KOMMYHHUKAIIHH,
pelamuch BOIMPOCH BO3MOXKHOCTH Ipoe3na OypoBoi
TEXHHUKH, TSHKEJIOT0 TpaHCIIOpTa 6e3 HaHeCeHHs yIep-
0a PKOJIOTHIecKOi 00CTaHOBKE.

Beutn ommcanbl 00BEKTHI HEPTEIOOBIUH, KOTOPEIC
pacmoyioKEHbl B ILIEHTPAIBHOM YacTU HCCIIETyEMOM
obnactu. Bee crposiecs U MPOeKTUPYEMbIe 00bEKTHI
npuypodeHsl K Oacceitny p. Yconku. B mpenemax
He(TIHOTO MECTOPOXKIEHHUsI OepyT Havauo CyXOZOJbl,
NEPEXOIUE B JTOJUHBI JIEBBIX IPUTOKOB P. Y COJIKU:
¢ tora — p. bon. Anenka, ¢ Boctoka — p. Man. AneHka,
c ceBepa — Oe3bIMSIHHBIM pydei, C ceBepo-3amaga —
pyu. omynennstit Jlor, ¢ 3anaga — p. boukapuxa.

OcHOBHOE BHUMAaHHE NPH 00CIICTOBAHUN TEPPHUTO-
pPHH YICTSITOCH TeOMOP(OIOTHH AOJNUH PEUCK U PYUb-
€B, BOJHOCTH BOJOTOKOB U BBISBJICHUIO €CTECTBEHHBIX
BBIXOJIOB MOA3EMHBIX BOJA. TakuMU BOJOTOKaMH SBIISI-
totcst pp. bonbiras u Manast AneHka u O€3bIMSHHBIN
CEBEPHBI NPUTOK p. Ycouku (nanee p. be3pIMsHHbBIN
pyueit), p. [lomynennsrit nor, p. boukapmxa.
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E M3onaxuTbl WeWMUHCKOM CBITLI (30Ha [lypuHckoro npornba) E paHuua pacnpocTp

Dmewwncxaﬂ csuTa :Bepxueconuxamcxaa noacsuta - HwxHeconukamckas noacsuta

® 274 CTPYKTYpHble CKBaXMHbI

nopog, co. )i CBUTBI

BepesHukosckan cauta

e20 HabniopatenbHbie rMaporeonornyeckue CKBaxuHbl

Puc. 2. (Cxemamuueckuli n1aH u paspes /[lypuHckozo npozauba 8 patioHe pabom

Fig. 2.

Schematic plan and section of the Durinsky trough in the study area

109



Bulletin of the Tomsk Polytechnic University. Geo Assets Engineering. 2024. Vol. 335. No. 2. P. 105-119
Yarkov M.I et al. Geological and hydrogeological structure of the Sheshma terrigenous complex of the Belsky uplift

I'eomopdomornyeckn GIOKOBOE CTPOESHUE MAcCHBa
MPOSIBIISIETCA B MApajUICIbHOCTH PEYHBIX JOMUH (Bep-
x0Bbsl p. bon. Anenku, Man. ANEHKA C TPUTOKOM,
be3pMsanubIl pydeid). Tlpn MapmpyTHOM o0cienoBa-
HUU TpHU caboil THAPOreoIornyeckod 00HaXKEHHOCTH
Ha OJIOKOBBIA XapaKTep CTPOCHHS MacCHBa KOCBEHHO
YKa3bIBaIOT CyXH€ JIOra ¢ aCCUMETPHUUYHBIM CEYECHHUEM,
YYaCTKM KOHUEHTPUPOBAHHON DPa3rpy3KH IMOJ3EMHBIX
BoJ. TakuM y4acTKOM KOHLIEHTPUPOBAaHHOMN pasrpy3Ku
MOJ3EMHBIX BOJ  SIBJIIETCS y4YacTOK B JIOJIMHE
p. be3pIMAHHBIN pydell Ha epeceueHd OCHOBHOM J10-
JIMHBI U JIEBOTO CYyXOT'0 JIOTA.

Ha neBom ckione nonwHbl p. be3pIMSHHBIN pyden,
NpUOIM3UTENBHO B 8§ M OT pyciia M C NPEBBILICHUEM
~1,5 M oT ype3a pexu, paclojoKeH HUCXOAAIIUN po-
HUK Ne 1 ¢ nmeburom ot 0,7 n/c (MapT, MEXeHb) IO
3,5 n/c (MaH, MaBoIoK).

Brixoa poaHuka 3allepHOBaH, BH3yalbHO OTMEYa-
I0TCS HE MEHEe TPEX BBIXOJAOB, B PyCile MEJKHUH Iue-
OCHb W TaJbKa IIECYaHUKOB M AIEBPOIUTOB, B OCHOBA-
HUU YeTKO (PUKCHPYIOTCS Cepble, 3eJeHOBATO-Cephle
KOPEHHBIEC aprHUTNTONON00HbIe TIHHEI (P1SS). PomHuk
BKITIOYEH B CUCTEMY PEKUMHBIX HAOIIONCHHUH, B CBA3U
C UeM KamnTHUpOBaH TpyOol =3 M HIKE BBIXOJA U TpH-
Bs3an GPS-crannueild ¢ onpejeneHueM aOCOTIOTHOMN
otMeTkH 155,9 M (puc. 3).

B npouecce o6cnenoBanust 1oauHb! p. oy neHHbIH
Jlor Ha JIeBOM KOPEHHOM CKJIOHE JOJIMHBI BBISBIICHBI
Tpu poaruka (Ne 2, Ne 3 u Ne 4). Pogauku pacmosnoxe-
HBI Ha NPOTsbKeHUK okoo 200 M 1o AoNIMHe, Ha Pa3HbIX
TUIICOMETPUUYECKUX YPOBHAX OT ype3a Boabl: oT 0,1 M
(Ne 2) mo 4 M (Ne 3 u Ne 4). JleOutsl poaHukoB: Ne 2 —
0,1 n/cex, Ne 3 — 0,4 n/cek, Ne 4 — 0,25 n/cek. ITo Bceit
BEPOSITHOCTH, BBISIBIICHHAS Pa3rpy3Ka MOJ3EMHBIX BOJ U
PEeKUMHBIN poaHUK Ne 1 mpeHHpyroT enuHbIA O6JI0K TOp-

ala
Puc. 3. PodHuk Ne 1: a) kanmadi podHuka; 6) ecmecmeeHHbll 8b1X00

Fig. 3.

HOTO MacCHBa B UICHIMHUHCKHX OTJIOXKeHHAX. Taroke
MOXHO IPEANONIOXKUTh HAJTUYUE 3/1€Ch BOJOOOMIBHOMN
30HBI, CBSI3aHHOH C OJIArONMpPUATHRIMH YCIOBHAMH ITHTA-
HUS ¥ Pa3rpy3KHd MOI3EMHBIX BOJI.

IIpu obcnenoBanuu JonMHBL p. boukapuxu ObLI
oOHapyxeH pogHuK Ne 5. Pomauk Ne 5 Hucxomsamui,
pacIoyiokeH B 5 M OT pycia M Ha BeICOTE A0 2,5 M
BBIIIIE ype3a BOJABI, B OCHOBAaHHM 4alIcoOpa3HOIo IMo-
mmwkenus, aeout 0,25-0,3 n/cex. Brixog cuiasHO 3a-
JIEpHOBaH, B pycie pOJHHKA — JIpecBa KpacHO-
KOpUYHEBOTO aprujuIuTa U Ceporo ajeBponura. Pe-
3yJIBTaThl OOCIIEIOBAHUS MOIATBEPIMIN BHIBOA O OJ0-
KOBOM T'€OJIOTHUECKOM CTPOCHHUH H3YIaeMOH TepPUTO-
pun. JIByCTOpOHHSISI pasrpy3ka MOA3EMHBIX BOJ B JI0-
nuHax pp. bespiMsanHbI pydyeid u Ilomynennsiii Jlor
YKa3bIBaeT Ha HAIWYHE 37€Ch BOJOOOMIBHOM 30HHI, T.
€. MePCHEeKTHBHOIO y4acTKa I OYpeHUs MMOMCKOBO-
OIICHOYHBIX CKBAXKHH.

[lo maHHBIM, MOJYYEHHBIM B pPE3yNbTAaTe aHAIH3A
MaTEepPHAIOB W MAapIIPYTHOTO THUAPOTECOIIOTHYECKOTO
UCCIIEIOBAHUsI, COCTABIECHA MpEABAPUTENIbHAS CXEMa-
THUYECKasi THAPOTeOIOTHYECKasl KapTa paifoHa pabor,
Ha KOTOPYIO HAHECCHBI IIOMCKOBBIE M OICHOYHBIC
CKBa)KMHBI, HAMEUEHHbIE K OypEeHHIO, a TaKKe apXUB-
HBIC CKBaYKUHBI.

[lo maHHBIM MapIIPYTHHIX HAOIONCHUH MpeIIoia-
rajoch HajJuyue TUAPABIMYECKOU CBS3H MEXIY TPYH-
TOBBIMH BOJIAMH W HIDKEJICKAIUMH BOJIOHOCHBIMHU
TOPU30HTAMH. [pn MIPOBEICHUN OITBITHO-
¢bunpTpaoHHBIX paboT B ckBaxkuHax Ne 16002/1 u
Ne 16002/2 usmepsiica neout pognuka Ne 1. M3mene-
HUs neOuTa 3a)UKCHPOBAHO HE OBLIO, YTO MO3BOJISET
CeNaTh BBIBOJA 00 OTCYTCTBUH THAPABIHYCCKON CBSI3U
MEXKIy TPYHTOBBIMH BOJAMH M HIKE3aJICTAIOIIUMHU
BOJIOHOCHBIMH MHTEPBAJIAMH.

Well spring no. 1: a) capping a well spring; b) natural spring
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BypeHue ckeajcuH u onbimHo-@u1smpayuoHHble
pa6omuwl

Bounpmmas gacte ckBaXKHH IpoOypeHa B 30HE IOBHI-
LIEHHON BOJOOOMIIBHOCTH, OMPENEICHHOM O pe3ylib-
TaTaM MapHIPyTHOTO THAPOTEOJIOTHYECKOTo 00cie1o-
BaHus. CkBaxxnHa Ne 14087 /1 Obura mpoOypeHa B
HEMOCPENCTBEHHON OMm30cTH K oOBekTam HedTeno-
ObIYM, B CBS3M C TpPcOOBaHHMEM HEAPOIIOIL30BATENS.
B ckBaxxune Ne 14087/1 mo rmy6unst 100 M BCKPBIT
HCKITFOYUTENHHO TIMHUCTHIA pa3pe3 ISIIMHHCKAX OT-
JIOXKCHUI C BecbMa CJIA0BIMH BOJOIPOSIBICHHUSMHU B
MIPOIIECCE TIPOXOIKH.

CkBaxmHa No 14087/2 (momckoBas) TayOHHOU
100 M pobypeHa Ha CKJIIOHE JIoTa, B BEPXOBBSX JOJIH-
HBI p. be3pMsiHHBIN pyuei. [lo pesynbratam OypeHus
M OTKAYKH ITOMCKOBOM ckBakuHEBI Ne 14087/2 B 13,5 M
IOT0-BOCTOYHEE MPOOypeHa JOMOJHUTEIbHAs OIIEHOY-
Has ckBakuHa Ne 14087/3 rimyounoit 110 M.

B HmxHeM TedyeHnu p. be3pIMsIHHBIN pydel Ha pac-
crostaun 0,45 kM oT poxuuka Ne 1 ObLmM mpoOypeHs!
ckBakuabl Ne 16002/1 rmy6unoit 140 m u Ne 16002/2
riyouHol 55 M. CTonb OJIM3KOE pacloyioKeHUE CKBa-
>KHH 00YyCIIOBIEHO HEOOXOUMOCTBIO OLICHUTh CTEIIEHb
TUJPABINYECKON CBSI3U PA3IMYHBIX T'MIPOAMHAMHUYE-
CKHX MHTepBaJOB — 35-55 1 90-140 Mm.

PesynbraThl OypeHHs CKBa)XMH TOKa3aHbI Ha Teo-
JIOTO-TEXHUYECKUX paspesax (puc. 4). B cBszu ¢ Tem,
gr0o pa3pe3sl ckBakuH Ne 14087/2 m Ne 14087/3, a
Takke ckBaxkud Ne 16002/1 u Ne 16002/2 naeHTHYHEI,
MoKa3aHsl Hanbousee rirybokne u3 HuX — Ne 14087/3 u
Ne 16002/1.

B ckBaxuHax npoBeeHbI TPOOHBIE U ONBITHBIE OT-
KauK{ C MMOCTOSIHHBIMY JIeOUTaMH B yCIIOBUSAX HEyCTa-
HOBHUBIIICHCS (QUIBTpAK, T. €. IPH HETPEPHIBHOM
CHIDKCHHU YpOBHS TOm3eMHBIX Bon. Ha puc. 5-10
MpHUBEJIEHbl JorapupMuuecKkue Tpapukd NPOOHBIX U
OIBITHBIX OTKAu€K U3 THIPOTre0JOTHYECKUX CKBaKUH.
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Puc. 4. Teosn020-mexHuyeckue paspe3swl cCk8axcuH: a) ckeaxcuHa Ne 14087/3; 6) ckeasxcuna Ne 16002/1

Fig. 4.

Geological and technical well sections: a) well no. 14087/3; b) well no. 16002/1
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Fig. 5. Logarithmic graph of pumping from well no. 14087/1 Ne 14087/2 (unmepsan 70-100 m)
Fig. 7. Logarithmic graph of pumping from well no.
14087/2 (interval of 70-100 m)
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Ta6auya 1. OcHosHble pe3y1bmambl OMKa4ek CK8AMCUH

Table 1. Main results of well pumping
WuTepBan Fay6ura nos- CTa;mqe- . | Jdebut, | YnenbHbIN
JIEHUsT BOZBI ckuil ypo- | [loHmxeHusi | CTaTuyeckuii
Ne cKBaXKHHBI Onpo6oBaHUsA n/c Je6ur, j1/c
L Depth of water BEHb Decreases | ypoBeHb, a.o0. o
Well no. Sampling interval ) . Flow | Specific flow
appearance Static level Static level, a.h.
rate, 1/s rate, l/s
M/m
14087/1 35,0-100,0 34,8 7,99 30,6 199 m 0,36 0,012
14087/2 35,0-70,0 25,1 9,88 28,8 1979 M 0,7 0,024
14087/2 70,0-100,0 79,0 20,99 1,92 186,8 M 3,16 1,646
14087/3 80,0-110,0 79,0 22,41 3,03 185,58 M 4,05 1,337
16002/1 (mexeHb/low water) 90,0-140,0 76 20,5 1,14 159,0 m 4,5 3,9
16002/1 (naBogok/high water) 90,0-140,0 76 18,9 1,33 160,6 M 54 4,1
16002/2 35,0-55,0 37,5 21,1 0,82 1584 M 5,0 6,1

Iomynorapudmuueckas 3aBucumocts S=/{lgt)

MexeHb

S, m
fal

AV

— ,a r
0,00
Igt, cyt
-4 -3 -2 -1 0 2
[Tonynorapudmudeckast 3aBUCUMOCTH S=/{Igt)
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. 0,20
000
P Igt, cyr
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Puc. 9. Jloeapugpmuueckutl 2paguk omkayku U3 CK8ANCUHbI
Ne 16002/1
Fig. 9. Logarithmic graph of pumping from well no.
16002/1

Jns XapaKTepHCTUKH THIPOTEOJIOTNYECKUX YCIIOo-
BHH HM3y4aeMOTO yYacTKa HamOoJiee MpeCTaBUTEIb-

HBIMH SIBJISIFOTCS TPa(UKH OIBITHBIX OTKAYeK M3 CKBa-
xuH Ne 14087/3 u Ne 16002/1 tipo 10K TENBHOCTRIO 7
cyTok u 6osiee. OIHAKO CHH)KEHHE YPOBHS OT BpEMEHHU
Ha TMPOTSDKEHUH BCEX OTKAYeK HOCHIIO HEJIMHEHHBIN
XapakTep M HE MOAYMHSIOCH MONYJIorapuMHUUECKON
3aBUCHMOCTH CHIDKCHHS YPOBHS OT BpeMeHH. Takas
KOH(HTypaust rpapMKOB IIO3BOISET CYAWTh O HaJM-
ynu rpanui] |l poma [22]. Kpome sToro, rpaHudHbie
ycioBus |l poa BOJIOHOCHOTO KOMILIEKCA IMOJATBEP-
JKIAIOTCs TAaHHBIMHA OypeHust He()TAHBIX W CoJiepa3Be-
JIOYHBIX CKBAXKMH, a TaK)X€ IOMCKOBBIX U OLIEHOYHBIX
BO/103a00PHBIX CKBAKHH Y COJBCKOTO MECTOPOXKICHHUS
[MUTHEBLIX BOJ.

Tonynorapudmudeckas 3aBUCHMOCTh S=/{1gt)
S, m

& &
‘¢
\"‘\b

0,4
P
PO =
. R 0,10
= gt eyr
-4 -3 2 1 0 1
Puc. 10. Jlozapugmuveckuii 2pagpuk omkayku u3 cK8ANCUHb!
Ne 16002/2
Fig. 10. Logarithmic graph of pumping from well no.
16002/2

IMpu npoBeneHnK OTKA4YKU U3 cKBaxkuHbI Ne 16002/1
(unrepBan 90-140 m) ckBaxuna Ne 16002/2 (uHTEepBaN
35-55 M) ucnosp3oBanach B KauecTBe HaOIFONATEINb-
HoW. CKBa)XKMHBI PACHONArajucCh Ha PACCTOSHUH 3 M
npyr ot apyra. [1o utoram ombITHO-(PHUIBTPAIHOHHBIX
paboT OBLT clieniaH BBIBOJ 00 OTCYTCTBHU THAPABINYC-
CKOM CBSI3U MEXXIy JAHHBIMH BOJOHOCHBIMH IIIaCTaMH,
T. K. OTKauKka u3 ckBaxuHbl Ne 16002/1 Hukakum obpa-
30M HE TIOBIMsIA HAa YPOBEHb B HAOIIOAATCIHEHOMN
CKBa)KHHE.
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Kak 0but0 0OTMEUEHO paHee, OTKAYKU MPOBEICHEI B
YCIIOBUSIX HEYCTAaHOBUBILICHCS (UIBTPALUH, YTO 00B-
SICHSICTCSI CTPYKTYPHBIMH OCOOCHHOCTSIMH 3aJICTaHHUS
BOJIOHOCHOTO TOPU30HTA — HAIIMYNE TPAHUYHBIX YCIIO-
Buit Il poma. B To >xe Bpemsi OCHOBHBIE METOJIBI 00pa-
OOTKM JaHHBIX OTKA4YeK CKBAXHH O0a3upyrOTCs Ha
yCTaHOBUBILEHCS QUIBTpaui. B oTnenpHbIX cirydasx,
IpU MyCKe OTKadeK, KOrJa BIMSHHE TPaHHMI] MOJOCO-
00pa3HOro IJiacTa emie He NMPOCIIC)KUBACTCS, UCIIOJb-
30BaHME TAKHX METOJOB BIIOJHE AOIYCTHMO, HO C yde-
TOM OIpeAeNeHHbIX norpemrHocreil. Cnemyer orme-
TUTb, YTO B YCJIOBHUSIX HEYCTAHOBHUBILIETOCS JIBHKCHUS
(TIOCTOSIHHOTO CHIDKCHHUSI YPOBHS IIPH OTKaudke) Ompe-
JieJIeHe MapaMeTpoB M0 rpa(ukaM BPEeMEHHOTO Ipo-
CJIC)KMBAHMS BO3MOXKHO JIMIIb [0 HAYAJIIFHOMY IEpHO-
Iy OTKAa4KH, KOTJIa BIMSHIEM T'paHHI] TOJI0CO00pazHO-
IO IUIacTa elie MOKHO IpeHeOpeyb.

Haunbonee KOppeKTHBIE pE3yIbTAaThl MOIYYaIOTCS
mpu 00paboTKe JAHHBIX TpadOoaHATUTHICCKAM METO-
noMm (metomom [[xkeiiko6a). [Ipu oOpaboTke MaHHBIX
OJTMHOYHBIX OTKA4YeK U BOCCTAHOBJICHHS YPOBHS HC-
MOJIB3YETCS METO]T BPEMEHHOTO TIPOCIIC)KUBAHHS.

OCHOBHBIMH THUAPOAMHAMHICCKAME HapaMeTpaMH,
ONpENeNsICMbIMA MO JaHHBIM OJMHOYHBIX OTKa4YeK
(BoccTaHOBJICHUST YpPOBHS), SBISIOTCS Kod(dduumeHT
BoponpoBogumoctu (Km), koaddurment GpunsTpanun
(k), koaddunHeHT MBEE30IPOBOTHOCTH ().

Metoa BpEMEHHOTO MPOCICKUBAHUS CHIKEHHS U
BOCCTaHOBIICHHS ypPOBHS OCHOBaH Ha JOrapu(pMHIe-
CKO anmpokcumanuu ypaBHenus Teiica (1):

_0183Q | 2,25at

km 2 @

S

rre S — NOHIDKEHHE YPOBHS NpH OoTKauke (M); Q — ne-
GUT CKBAKHMHBI, MOTYYCHHBIH TPH OTKAuKe (M/CyT);
Km — BOIOIPOBOIMMOCTH (Mz/CyT); a — ko3 durmeHT
MTbE30TPOBOTHOCTH (MZ/CYT); t — IPOMOIKUTETHHOCTh
oTkauku (CyT.); F — pagryc CKBaKHUHBI (M).
IIpuBeneHHas QopMyna 3amuCBIBACTCS B BHJE
ypaBHEHUS NPSIMOH B HOITYJIOTapU(PMUIECKON 3aBUCH-

moctu S=f(Igt) (2):
S=A+Ctlgt. 2

Mertoj 3aKiI04aeTcsi B ONPEIETIEHAN YIIOBOTO KO-
s¢pdunmenta Cy (3)
Cr=—2-51 3)
lgtz —lgty

rae S; u S; — IOHW)KEHHE YPOBHS MPHU OTKadke (M) Ha
COOTBETCTBYIOIIUI MOMEHT BpeMeHH 1y u tp (CyT).

BomonpoBoquMocTh  mjIacta  OMPEICsieTCs 10
dopmyne (4):
0,183
km= —Q 4)
Ct

[Ipu 00paboTKe pEe3yNbTaTOB BOCCTAHOBJICHUS
YpPOBHS MMOJI3EMHEBIX BOJI MeToaoM J[keiikoba meneco-
00pa3sHO yYHTHIBaTh IPOJODKUTEIBLHOCTh IIpeIie-
crByrouiell otkauku (7) U B rpaduueckux NOCTPOCHU-
SIX UCIIOJB30BaTh 3HAYCHHE IMOBBIMICHUS ypOBHS (S*);
3aBUCHUMOCTB IIPU 3TOM NpUHUMAET BUL (5):

S*= f(Igt/T +1). 5)

KpoMe BOIOIPOBOAMMOCTH METOJ] BPEMEHHOTO
MIPOCTICKUBAHUS [TO3BOJISICT ONPEACTISTE KOA(PPUITUCHT
MBE30MPOBOAHOCTH 10 (opmyie (6) ams OTKaukd U3
ckBakunbl Ne 14087/3 (unrepBan 80-110 m):

Iga=2|gr—0,35+ﬁ, (6)
Ct

re a — KOOQQUIHMEHT Mhe30ITPOBOTHOCTH (MZ/CYT); r—
paccTosiHEEe OT BO3MYIIAIOIIEH 10 HaOoIaTeIbHON
ckBakubbl (13,6 M); A — HavambHAs OpAUHATA BpE-
MeHHOro rpaduka npocnexuBanus (puc. 8 A=1,24);
Ci— ymioBoii ko3dduimeHT BpeMeHHOro rpaduka
npocnexusanust (Ci=0,478).

124
0,478

lga=2x1913,6 —0,35+
=2,267-0,35+2,594=4,51.

Orcroma a=32450, unu ~3,25x% 10* MZ/CYT.
PesynbraThl pacyeTbl TMIPOAMHAMUYECKHX Iapa-
METPOB IPEICTABICHBI B Ta0I. 2.

Ta6auya 2. Pesyabmambl pacuema 2udpoduHaMUYeckux napamempos

Table 2. Results of calculation of hydrodynamic parameters
MOILHOCTb BOZOHOCHOTO Koaddunuent Bogonposogu- | KoadpdpuuueHt punb-
N2 cKBaXKUHBI Je6ur, 1/c MOCTH, M2CYT. Tpauuu, M/CyT.
Well no. Flow rate, 1/s _frnacta, M Transmissibility coefficient, Filtartion coefficient,
Aquifer thickness, m 5
m?2/day m/day
14087/1 0,36 65 0,8 0,01
14087/2 (35-70 m) 0,7 35 2,6 0,07
14087/2 (70-100 m) 3,16 30 146 4,9
14087/3 4,05 30 134 4,5
16002/1 (mexxeHb/low water) 4,5 50 1029 20,6
16002/1 (maBogok/high water) 5,4 50 858 17,6
16002/2 5,0 20 1333 66,7
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BomonpoBomuMocTh BEpXHEr0 HWHTEpBaia MICIl-
MHUHCKHX OTJIOKEHHH TIIMHUCTO-apTHUTUTOBON ITOYKH
n3Mensaercs ot 0,8 Mz/CyT. B ckBaxune Ne 14087/1 no
2,6 M2/CyT. B ckBaxune Ne 14087/2 (unrepsan
35-70 M), a KO3 PUIHUEHTH! PHIBTPAITIH U3MEHSIIOTCS
ot 0,01 10 0,07 m/cyT.

BomomnpoBomuMocTh iiacTa MeCYaHUKOB, BCKPBITBHIX
ckBaxuHamu Ne 14087/2 (70-100 m) u Ne 14087/3, me-
usietes o 134 1o 146 MP/cyr, a kod(duiueHTs! Grib-
Tpauuu u3MeHsatorcs ot 4,5 10 4,9 mM/cyT.

BomonpoBomuMoCTh IUIacTa MECYAHUKOB, BCKPHI-
TBIX cKBaskuHOM Ne 16002/2, cocraBma 1333 MZ/CYT., a
K03 GuIeHT pubTpanuu — 66,7 M/cyT.

BogonpoBomuMocTh IUIacTa MECYAHUKOB, BCKPHI-
TeIX ckBaxkuunoii Ne 16002/1, mamensiacek ot 858 10
1029 M%/cyT., a ko3 QUUUEHTH! GUIBTPALIE U3MEHS-
totest ot 17,6 mo 20,6 M/CyT.

AHanmm3upys AaHHBIC OYpeHUs MOWCKOBBIX H OIle-
HOYHBIX CKBa)XWH, (POHIOBBIX U apXWBHBIX MaTepHa-
JIOB, pe3yJbTaT OIBITHO-(PIIBTPAIIMOHHBIX PadoT,
MOJKHO CHIeJIaTh BBIBOJ, YTO B MpeleiiaXx paiioHa HC-
CIICZIOBAHUS UMEETCS JABA MPOIYKTHUBHBIX BOJOHOCHBIX
IUTACTa, IPUYPOUYCHHBIX K OMHOMY BOJJOHOCHOMY KOM-
IUIEKCY ¥ THAPABIMYECKH H30JHUPOBAHHBIX JAPYT OT
npyra 40 M ToMNmIed BOAOYHOpHBIX mMopoxa. B mmane
BOJIOHOCHBII KOMIUIEKC HMEET TpaHHYHBIC YCIOBHUS

Il pona. B pesynpTare MoiydeHHBIX AAHHBIX ObLIa MO-
CTpPOCHA CXeMaTH4YecKasi TUAPOTEONIOTHYecKas KapTa 1
THUAPOTEOIOTHUECKHUE Pa3pe3bl UCCIEAYEMON TeppUTO-
puu (puc. 11, 12).

B pesysibraTe mpoBencHMs BCEro KOMIUIEKCa paboT
OBLTH MMOTYYEHBI JaHHBIC O TEOJIOTO-THIPOre0IOrHICCKOM
CTpOeHHH paifoHa paboT, mpuypodeHHoro K bermbckomy
TOZHATHIO,  OCIOKHEHHOMY  JlypMHCKMM — TIpOrHOOM.
B npenenax paiiona paOOT pa3BHUTHI OTIIOKEHHS YETBEP-
THUYHOTO U TIEPMCKOTO BO3PACTa.

UeTBepTHYHBIE 3IFOBHAIBHO-ICTIOBHATIBHBIC OTJIIO-
JKEHHsSI 3aJIeTalOT TOBCEMECTHO W TPECTaBJICHBI TI0-
KPOBHBIM CJIOEM CYTJIMHKOB MOIIHOCTHIO 3,5 M. OTito-
XKEHHUs clabOMPOHUIIAEMBI, B HUX CE30HHO U JIOKAJIbHO
pacipoCTpaHeHbl TPYHTOBBIE BOJIBI THITA «BEPXOBOIKI.

[Tepmckue mTOpPOABI TPEACTABICHBI TEPPUTCHHOMN
TOJIEH HIEIMMMHCKON cBUTHL. B crpykrype Hypusn-
CKOTO TIporH0a MICHIMHHCKHE MOPOJBI SBJSIOTCS OC-
HOBHBIMH 3alOJHSIONUMH €r0 OTI0KEHUSIMH, KOTO-
pble B OCHOBAaHMHU 3aJleTal0T HEMOCPEACTBEHHO Ha
ocaJikax COJICHOCHOW Tonm (Oepe3HUKOBCKOW CBHUTHI
HWKHEH TlepMH), Ha OOpTax KOHTAKTHPYIOT C MOpoaa-
MH COJIMKAMCKOM CBHUTBI. MOIIHOCTh IISIIMHHCKOMN
CBUTHI B TpeJiesiaX pailoHa MCCIeTOBaHUS U3MEHSCTCS
ot 100-150 mo 300 u Goee MeTpOB. YTIIbI HAKIIOHA HA
KpBUIBsIX cocTaBlsitoT oT 10-15° mo 60°.

YC/IOBHBIE OBO3HAYEHMA

BodoHOCHIE 20PU30HMbI U KOMNABKCH:

BodoHocHsIU KoMNAeKT YembepmusHyiX (anmobuabHlx) omaoxeHul
:
BodoocHas bepxHeconukamckas

Bodonykme!

Llupst y cxdaxus: Bbepxy HoMep U uHdexc 20pusoHma;

cneba b yucaumene - n/c, b 3HaMeHamene - NOHUXEHU., M,
ctnpaba b Yucnumene - 2nyBuHa YpobHR NPU OKOKYAHUY BypeHus, M;
b 3naMeHamene - MuHepaAU3auUs, 2/n

Lludpsi y podHuxod: Bbepxy HoMep U uHAeKC 2opu3oHma;
“c‘“ v cneba - debum, n/c; cnpaba - MUKEpaNU3auUs, 2/
mf,’% nouckobo-oueHo4HNEe CKbaXUHM
@ HedmaHbe U conepa3sdedokie (kbaxuHy
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S— C— = 30K m,
OpoBeun nopod, pa3pubel Co CMEweHUeM

A ———DbB  /Nunus 2udpozeonozudeckozo paspesa
'panuua Il nosca 3C0 bodosadopa “Yeonka™

M 125 000

Puc. 11. Cxemamuueckas 2udpozeoso2uveckas kapma uccaedyemotii ob.racmu

Fig. 11. Schematic hydrogeological map of the study area
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ITo maHHBIM MOMCKOBO-OIIEHOYHBIX CKBa)KMH IIEII-
MHHCKHE TIOPOJIBI B BEPXHEH YaCTH TIPEICTABICHBI BBI-
BETPENbIMU apTHIINTAMUA W TIECYaHUKAMHU U TIeCTPO-
[BETHBIMH apTHJLTUTONONOOHBIMU TimHaMHU. K cioro
BBIBETPENBIX TIECUAHUKOB TPUYPOYCHBI TPEIUHHO-
TPYHTOBBIC TIOJI3€MHBIE BOJIbI, KOTOPBIE Pa3rPyXKaroTCs
MOCPEJICTBOM POJHUKOB B OCHOBaHHMH CKJIOHOB 3PO3H-
OHHBIX BpPE€30B JOJHH. MOIHOCTh BEPXHEN YacTU CBHU-
TBI 10 35 M.

Huxe cros rnuH 3aneraeT madka KpyIMHO3EpHH-
CTBIX TIECYAaHUKOB MOIIHOCTBIO 12,5—13 M. K Heit nipu-
ypOUEeHBI CJ1a00 HAMOPHBIC MOJA3EMHBIC BOJBI, BBISB-
JIeHHblE Tpu OYpPeHWH W OTKAayKe W3 CKBAKWHBI
Ne 14087/3. Tlon3emHble BOIBI 3ajJ€rarOT B BUIE ILIa-
CTa, OPHCHTHPOBAHHOTO B CYONIMPOTHOM HaIpaBlie-
Huu. [lo majeHnio mopoj MIacT OrpaHHyYeH KacKaJoM
Pa3pbIBHBIX HAapyLIEHUH 1O CKJIOHY JlypHMHCKOTO Ipo-
ruba. Bionb 0KHOW TpaHHUIIbI TIACTa KOHTAKT MPOXO0-
JIUT TI0 BOAOYTOPHBIM TJIMHAM U apPTUJLIATAM.

Hwxe mo paspesy 3aneraror mMoa3eMHBIE BOJBI,
MPUYPOUYCHHBIE K TaYKaM MEIKO3EPHUCTHIX TeCUaHU-
KOB. OTH TOA3EMHBIC BOJIbI BCKPBHITHI CKBAXHHOU No
16002/1 na rnyoune 87,5-140 M, HauOombIIas MOII-
HOCTh BEpXHEH MavKu MecyaHuKoB 22,3 M. DTOT BOJIO-

1%087/3

4.05-303

855

Cxbaxuna. .
Lugpn: npeuMyecmbeHHo 2AUHUCTED

MewaHHs 2nusucmo-anedpoaumodu i

Bbenxy - Homep;

ctnpaba - nepbas dedum, n/c; =l
NOHUXEHUE, M; =

Cneba. - MuHepanu3aUUS, 2/n;

|y CMpenKu - 0.0. ypobHa bodkl NPU OKOH4AKLL BypeHus, co g F 3 ) 7 Lo
3beadouxod - 0.0.ypobkn ¢ kapme uzozunc (Maaxu, 2009)

HOCHBIN IJIACT OTJEJICH OT IUIACTAa, BCKPHITOTO CKBa-
xuHON Ne 14087/3, moutu 40-MeTpoBOW TOJIIEH BO-
JIOYNOPHBIX apruyuiuToB. [log3eMHBIE BOABI 3ajeraiT
B BHJIE IUIACTOB C TpaHWuHBbIMU ycnoBusmu |l pona,
OPHUEHTHPOBAHHOTO CYOIIMPOTHO, C 3amajia Ha BOCTOK.
[To mnuHe macT orpaHuyYeH 00JIACTHIO PacIpOCTPaHe-
HUS [ICIIMUHCKUX OTJIOKCHUH MEXIy JJOJMHAMHU
p- Yconka u p. boukapuxa u He peBbImaeT 2,7 KM.

3akawyeHue

C 1enpl0  OpraHu3ald  MPOW3BOJCTBEHHO-
TEXHOJIOTHYECKOTO BOJOCHA0KEHUST OOBEKTOB HedTe-
J00bIYM Ha paszpabarbiBaeMoM yuacTke Henp B Comu-
KaMCKOM TOpOJICKOM OKpyre B IlepMckoM Kpae BbI-
MOJTHEH KOMILIEKC paboT MO M3YUYCHHIO T€0JIOTHIECKO-
TO CTPOCHUS], yCIOBUil 3a1eranus U (QUIbTpAIMU TOA-
3eMHBIX BOJ LIEHIMHHCKOIO BOJOHOCHOI'O KOMIIJIEKCA.
Pe3ynbTaThl uccaeqoBaHUN MO3BONWIM ONPENEIUTH
MOIIIHOCTh IIENIMUHCKOM CBUTHI B Mpeneiax paioHa
paboT, TEKTOHHYECKH TNPHYPOYCHHOTO0 K benbckomy
MOJHATHIO, OCJIOKHEHHOMY JIypHHCKHM TPOTHOOM.
MOIIHOCTh  IIEMIMUHCKOHM CBHTHI COCTaBHIIA OT
100-150 mo 300 M u Goisee. OmpenereH JTUTOIOTHYE-
CKHH COCTaB TOPOJI, MOJYyYEHBI JaHHBIE 00 YCIOBHAX
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3aJIeraHusaX IOJ3€MHBIX BOJ IIEMIMUHCKOI'O BOIOHOC-
HOTO KOMILJIEKCA. YCTaHOBJIEHO, YTO B mpenenax Jy-
PUHCKOTO TpOTuda IOJ3EMHBIC BOJBI 3QJICTAIOT Kak
CUCTEMa OTIICIBHBIX 000COOJICHHBIX BOJOHOCHBIX MPO-
ci0eB U 0JIOKOB. Bblau BEIZEIEHB HAauOOJee BOIO-
oOWIBHBIC 30HBI. B TONImE crabonpoHuIiaeMoil mier-
MHUHCKOHW CBHTBI ObUTH OOHApY>KEHBI JIBA BOJOHOCHBIX
IUTACTa, KOTOPBIC MPHYPOUCHBI K TECYaHUKAM MEIKO-
36pHUCTBIM U KPYNHO3EPHUCTHIM. BoJoHOCHBIE IuTa-

CTBl HE MMEIOT TI'MIPABINYECKON CBSI3U U OTAEICHBL
Ipyr ot apyra 40 M Toimed BOJOYNOPHBIX aprHILIM-
ToB. Ilom3eMHBlE BOJBI 3allETalOT B BHJE IUIACTOB C
rpaHU4YHbIMU ycnoBusMH |l pona, opueHTHPOBaHHOTIO
CyOLIMPOTHO, C 3alaja Ha BOCTOK. Pe3ynbTaTsl Hccie-
JOBaHUS MOTYT OBITH HCIIONB30BAHBI [UIS PEIICHHS
BOIIPOCOB BOJIOCHAOXEHUs! B Ipefenax HcciaeLyeMoi
0o0nacTy M YIpaBIECHUS pecypcaMH IMOA3EMHBIX BOJ
TEPPUTOPUH.
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