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YMUCINO NPOBEPOK NOKYMEHTA:
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AOPECA, BBEOEHHbIE MOJIb3OBATENEM, BO BPEMA AHAINN3A HE BYAYT UCNOJIb30BAHbI ANA MPOBEPKU HA
3AMMCTBABAHUA

NPONYLWEHHbLIE BEB-CTPAHULbI:

YpoBeHb 3auUMCTBOBaHUN

O6paTnTe BHUMaHVe! BbiCoKkMe 3HaueHns KoahMULMEHTOB He 03HavaloT nnaruat. OTyeT orkeH BbiTb NpoaHanmManpoBaH
3KCMepToM.

16,95%

% KOMOMHaLUM 13 5 CnoB, HANOEHHbIN BO BCEX LOCTYMHbIX MCTOYHMKaAX, Kpome BHOA
10,00%

% koMOMHauumn 25 -cnos, HangeHHbIX BO BCEX AOCTYMHbIX UCTOYHMKAX, kpome BHOA
1,16%



% Haﬁ,ﬂeHHbIX CIoB B TEKCTe, MOMEYEHHbIX KaK LiuTaThbl
25

OnuHa dpasbl 4ng koadpduumeHTa nogobus 2

13035

KonunyectBo cros

103278

KonunyecTtBo cumBonos
MpenynpexaeHune u curHanbl TpeBoru

B aToM pasgene Bbl HaligeTe MHMOPMAaLIo, KacatoLLyocs MaHUNysILWA B TEKCTE, C LieSblo M3MEHUTb pe3ynbTaThl
npoBepku. [1ns Toro, KTo oLeHMBaeT paboTy Ha ByMayKHOM HOCUTENE UK B 3NIEKTPOHHOM chopmaTe, MaHUNynauum MoryT
ObITb HeBNOAUMbI (MO)KeT ObITb TaKXKe ueneHanpasneHHoOe BnuCbiBaHNe 0UJI/I60K). Cne,qyeT OUEHUTb, ABINAKOTCA JN
n3MeHeHna npegHamMmepeHHbIMU U HeT.

3ameHa 6ykB 40 nokasaTb B TEKCTE

Vcnonb3oBaHve CMMBOSOB M3 ApYyroro andasunTa - MOXeT yKasbiBaTb Ha cnocob o60nTu cuctemy, no3ToMy
crnefyeT YCTaHOBUTb MX UCMOSb30BaHMe.

UuTepBanbl O nokasaTb B TEKCTE

KonunyectBo yBennyYeHHOro paccTosiHus mexay GykBamu (Mpocum onpesenutb ABRsieTcs N paccTosiHme
nMuTaumen npobena, Tak Kak UCXOA4HO CNoBa MOryT ObiTb HAMUCAHbI CIINTHO).

Mukponpobenbl O nokasaTb B TEKCTE

KonunyectBo Npo6enoB ¢ HyneBbIM pasMepom - He0OXOAMMO NPOBEPUTL BIUSIOT NM OHU HA HENPaBUIbHOE
pasfgeneHune CrioB B TEKCTE.

Benble 3Hakn O nokasaTb B TEKCTE

KonnyectBO CMMBONOB, BbIAENEHHBIX GENBIM LIBETOM, NOXanyncTa, NpoBepbTe He UCTIONb3YTCA nu 6enble
cUMBOJIbI BMecTo npobena, coeanHsisi crioea (B otyeTe nogobusi cuctema u3aMeHsieT aBTomaTuyecku et OykB B
YepHbIl, YTOObI MX caenaTb BUAUMbLIMU).

3anmMmcTBOBaHUA NO CNNCKY NCTOYHUKOB

MpocMoTpuTE CNMCOK U NpoaHanu3npyiTe, B 0cO6eHHOCTK, Te hparmMeHTbl, koTopble npesbilwatoT KM Ne2 (BbiaeneHHble
XUPHBIM WpKdTOM). icnonbayiiTe cebinky «O603HauUTL doparMeHT» U MOCMOTPUTE, ABNAIOTCS MU BbiAEMNEHHbIe
hparMeHTbl NOBTOSOLWMMUCS KOPOTKUMUN (hpasamu, pa3bpocaHHbIMU B JOKYMEHTe (coBnaatolmne cXoacTaa),
MHOFOYMCIIEHHBIMU KOPOTKMMM hpasamm pacnonoXeHHble psAoM APYr ¢ ApyroM (napadpasnpoBaHue) unm obLumMpHbLIMU
hparmeHTamu 6e3 ykaszaHusi uctoyHuka ("kpuntouutatsl”).

10 cambIX ANVHHBIX hpas (6,37 %)

JecaTb cambIX ANUHHBIX (DparMeHTOB HangeHbIX BO BCEX JOCTYMHbIX pecypcax.

. KonuyectBO
MopsapkoBbIn  HasaHue u agpec uctouyHuka URL (HazBaHue Ypanutb Bce
ABTOp NAEHTUYHbIX
HOMep 6a3bl) o6o3HayeHus
cnoB
148
1 https://b-ok.cc/book/2720907/95ed37 114% rnokasaTb
=77 B TekcTe
http://www.dissers.ru/1/11026-1-belousov- 112
2 aleksandr-valerevich-optimizaciya-sistem-nablyudeni rnokasaTb
. . . . . 0,86 %
y-dlya-izucheniya-kinematicheskih-parametrov-s.php B TeKCTe
3 https://epdf.pub/-3d- 104 HOKa3aTh
6a85f1e7baf82102e686c1cafe0lade428942.html 0,80%
B TEKCTE
. 98
4 https://studopedia.su/3_31075_seysmorazvedka.html 075 % rnokasatb
/270 B TekcTe
74
5 https://b-ok.cc/book/2720907/95ed37 057 % rokasatb
277 B rekcTe
- 64
6 https://studopedia.su/3 31075 seysmorazvedka.html 0.49% rnokasaTb
77 B TekcTe

7 https://www.yaneuch.ru/cat 22/sejsmorazvedka--
kak-metod-razvedochnoj/176843.1987185.pageé.ht 64 nokasaTb
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[eoanHammyeckoe passuTue XKeTbiban-Y3eHbCKow
TEKTOHUYECKOW CTYMNEHW 1 aHanu3 nepcrnekTne

9 HedTerasoHOCHOCTU Ha NpPUMepe MECTOPOXKOEHNIN
LWanea v >KanraHomn.
Satbayev University MITHulr )

10 https://b-ok.org/book/534544/d88697

13 6a3bl AaHHbIX RefBooks (0,00 %)

Cwmarynos Epmek
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0,49 % B TekcTe

nokasatb
0,48 %
B TEKCTE

nokasatb
041%
B TEKCTE

nokasatb
0,39%
B TEKCTe

Bce dparmeHTbl HanaeHbl B 6a3e gaHHbix RefBooks, koTopas cogepxut 6onee 3 MUNNIMOHOB TEKCTOB OT

pedaKkTopoB 1 aBTOPOB.

MopsakoBbIN
HOoMep

13 gomaluHei 6a3sbl AaHHbIX (5,72 %)

HasBaHue

ABTOp

Bce dparmeHTbl HageHbl B 6a3e faHHbIX BalLero yHMBepcuTeTa.
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CTPOEHMS N NepCnekTUBbI
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Satbayev University MITHulr )

annnom Hryen CyaH XbIHr.docx
Satbayev University (T_M_U)
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Baktepun Pseudomonas aeruginosa»
Satbayev University (MXubT)
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7 rekcTe
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Satbayev University (M1_3ub)
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Bbibop n o6ocHoBaHWe meTona
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9 MECTOPOXAEHMS
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Satbayev University MITHulr )

13 NporpaMmMbl o6MeHa 6azamu aaHHbIx (0,16 %)
Bce dparmeHTbl HangeHbl B 6a3e faHHbIX OPYIMX YHUBEPCUTETOB.
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TekcTe
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eeoroeii, 2eoepadhii, pekpeaui i
mypu3my -Kaghedpa MiHeparoair,
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PELLEHWN NMPY CTPOUTENBLCTBE

HAKNOHHO - HAMPABJIEHHbLIX U

FTOPN3OHTAIBbHbLIX CKBAXXWMH C

BONbLNMU Kynuesa AiitaH FOcudgp
2 OTKNOHEHNAMW.dissertasiya KbI3bl 2017:05-11

isi..doc
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0,08 %
TekcTe

WMAEHTUYHBbIX
Ypanutb Bce

crnoB
o6o3sHaveHus
(cpparmeHTOB)

310(5)
2,38 % nokasaTb B
TeKcTe

181(4)

1,39%
nokasartb B


https://b-ok.cc/book/2720907/95ed37
https://studopedia.su/3_31075_seysmorazvedka.html

10

11

12

13

14

15

16

https://www.yaneuch.ru/cat 22/sejsmorazvedka--kak-metod- 132(3)
razvedochnoj/176843.1987185.pageé.html

http://www.dissers.ru/1/11026-1-belousov-aleksandr-valerevich-optimizaciya- 112(1)
sistem-nablyudeniy-dlya-izucheniya-kinematicheskih-parametrov-s.php

https://epdf.pub/-3d-6a85f1e7baf82102e686c1cafe0lade428942.html 104(1)
79(2)
https://b-ok.org/book/534544/d88697
. 57 (4)
http://all-referats.com/20/1-3111-gamma-i-gamma-gamma-karotazh.htmi
. . 57(6)
http://proceedings.socar.az/uploads/pdf/18/Hibas-04-12.pdf
. Lk . . 51(2)
https://studopedia.su/16_102479 inklinometriya-skvazhin.html
. . . .. . 42(3)
https://zinref.ru/000_uchebniki/01600geologia/077 lekcii_geologia_01/746.htm
- . . . . 40(3)
https://official.satbayev.university/download/documentPhd/12806/Dissertation.pdf
. . 39(1)
https.//lektsiopedia.org/other/lek-33417.html
. . . 37(2)
https://westud.ru/work/282981/osobennosti-provedenia-kapital-nogo-remonta
http://neftandgaz.ru/?p=1218 3403)
http://net.knigi-x.ru/24tehnicheskie/76469-1-diplomniy-proekt-tema-raboti-

. . - B . . . . 30(2)
proektirovanie-kompleksa-geofizicheskih-metodov-issledovaniya-skvazhin-celyu-iz
uch.php

29(1)

http://socar.az/1/S F Levin_T V_Olneva.pdf

101%

0,86 %

0,80%

0,61%

0,44 %

0,44 %

0,39%

0,32%

0,31%

0,30%

0,28 %

0,26 %

0,23%

0,22%

TEeKCTe

nokasatb B
TEeKCTe

nokasatb B
TeKCTe

noKasaTb B
TeKCTe

noKasaTtb B
TEeKCTe

nokasaTb B
TEKCTe

nokasaTb B
TEeKCTe

nokasatb B
TeKCTe

noKasaTb B
TEeKCTe

nokasaTb B
TEKCTe

nokasatb B
TEeKCTe

nokasaTb B
TEeKCTe

nokasaTb B
TEKCTe

noKasaTtb B
TEeKCTe

nokasaTb B
TEKCTe


https://www.yaneuch.ru/cat_22/sejsmorazvedka--kak-metod-
http://www.dissers.ru/1/11026-1-belousov-aleksandr-valerevich-optimizaciya-
https://epdf.pub/-3d-6a85f1e7baf82102e686c1cafe01ade428942.html
https://b-ok.org/book/534544/d88697
http://all-referats.com/20/1-3111-gamma-i-gamma-gamma-karotazh.html
http://proceedings.socar.az/uploads/pdf/18/Hibas-04-12.pdf
https://studopedia.su/16_102479_inklinometriya-skvazhin.html
https://zinref.ru/000_uchebniki/01600geologia/077_lekcii_geologia_01/746.htm
https://official.satbayev.university/download/documentPhd/12806/Dissertation.pdf
https://lektsiopedia.org/other/lek-33417.html
https://westud.ru/work/282981/osobennosti-provedenia-kapital-nogo-remonta
http://neftandgaz.ru/?p=1218
http://net.knigi-x.ru/24tehnicheskie/76469-1-diplomniy-proekt-tema-raboti-
http://socar.az/1/S_F_Levin__T_V_Olneva.pdf

28(1)

0,21%

17 https.//www.kazedu.kz/referat/2473 noKasarh B

TEeKCTe

18 http://rudocs.exdat.com/docs/index-352438.html 20(1)

0,15% nokasaTb B
TekcTe

https://www.lawinsider.com/contracts/7EB7Rq44RNZZJQ8WrBQbFG/bmb-munai- 19 (3)

19
inc/agreement/2010-04-06 0,15% nokasaTb B
TekcTe
20 http://www.dslib.net/geo-fizika/podgotovka-perspektivnyh-na-neft-i-gaz-obektov-  13(1)
v-zapadnom-kazahstane-na-osnove.html 0,10% nokasaTb B
TekcTe
21 https://uchi.kz/rating/167 ?()
ps://uchi.kz/ratin 0,07% nokasars 8
TEKcTe
http://www.emf.ru/~yantonov/%D0%9C%D0%95%D0%A2%D0%IE%D0%94%
D0%98%D0%A7%D0%95%D0%A1%D0%9A%D0%98%D0%95%20%D0%A0%D
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D0%B5%D0%BA%D 1%82%D1%80%D0%BE%D0%BC%D0%B5%D1%82%D1%8 TeKcTe
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0,05% nokasaTb B
TekcTe

MpoBepeHHbIN TEKCT AOKYMEHTa (3aMMCTBOBaHUS OTMEYeHbl B
COOTBETCTBUMU C HAUAEHHbLIMU UCTOYHUKaAMMN):

Moxanyncra, obpaTuTe BHUMaHUE Ha TO, YTO CUCTEMA He yKa3blBaeT Ha nnarvaT. Ecnu Bo3HukatoT Kakme-nmbo COMHeEHMs,
oT4eT Nogobusa AomkeH 6biTb NOABEPrHYT TLATENbHOMY aHanmnsy.

Buabl nctoyHmMkoB

- basa paHHbIX yHUBepcuTeTa

- Uctounuk UHTEepHeT

- Basa gaHHbIx RefBooks

- Unutatbl
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3AOAHUE

Ha BbinonHeHue AUNNOMHOM paboThbl

O6yyvatowwerica Xammutoon M.E.

Tema: "KomnnekcHasa nHtepnpetauus NMC n 3D ceinicmopasBekM Ha MECTOPOXKAEHUSAX
MaHrucrayckon obnactun"

YTBepxaeHa npukasom Pektopa YHuBepcuteta No 762- 6 ot “27” aHBapsa 2020r.
Cpok coaum 3aKOHYeHHou pabotbl “__ " 2020r.



McxogHble aaHHble K AMNIIOMHOWN paboTe: Obiniv 0Tob6paHbl BO BpeMs NpoxXoxaeHust 8
npeaanunIIOMHON NPaKTUKN.

Kpatkoe copgepxaHue AuUnNIoMHON paboTbli:

a) COBpeMeHHOe COCTOsIHME U3YYEeHHOCTU pailoHa paboT (reonoro-reodmaymneckasi M3y4eHHOCTb,
obLine cBefeHnst 0 MeCTOPOXAEHUN, TEKTOHUKA, CTpaTurpadms, HedpTerasoHCHOCTb);

6) meToauka npoBenerus N'MC n 3D celicMopasBeky;

B) 06paboTka 1 nHTepnpeTtauns gaHHbix M'MC n 3D ceilcmopasBeaku;
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AHOATOA

Aannnomablk XKyMbicka “MaHfbicTay obnbickiHAaFbl KeH opbliHaapabl ¥'3 meH 3D cenicmobapnay
apkbinbl Kewenai Tangay”

Byn xyMbicC KipicnefeH, 5 TapaygaH, KOpblTbIHObIAAH, NanganaHbiiFaH agedneTtep TidiMiHEH XaHe
KocbIMLIanapgaH typagpl.

Avnnomapik xxymbic 3D cencmobapnay, byprbinay xaHe ¥ 3 kewweHai gepektep HerisiHge LWWansa
XoHe YKanfaHon KeH opblHAapbIHAAFbl FEONOrNANbIK KYPbINbICTbl HAKTbINAy YLUiH XyYpridingi.
3epTTey ayaaHbl MaHfbicTay obsbickl, MaHfFbiCTay ayAaHblHAa opHanackaH. Aunnomapbik )KYMbICTbIH
Heri3ri 6eniMiHae kKeH opblHAAPbIHbIH re0NOrnAnbIK-reouankanslik 3epTTenyi, ctpaturpadusacol,
TEKTOHMKA XXaHe MyHan-rasablnblfbiHbIH, Kenewleri kapacTbipbinagbl. LLlansa xeHe YXanfaHon KeH
OpblHAAPbIHbIH YCbIHbIFAH AepekTepi 6onbiHWa Tangay »acam oTbipbin, 3D cericmobapnaygbl
nanvganaHyablH OpblHAbINbIFbIHA Heri3 6onFaH. On keH OpblHAbI XeTe 3epaeneyaiH, reonorusnbk
KYPbINbIMbIH HaKTbINay XaHe reonornsnbslk Moaerb Kypy YLUiH XXyprisingi.

KopbITbiHAbI Tapaynap ¥F3 xxaHe cencmobapnay, cencMuKanblk AepekTepai eHaey XaHe TyCiHAipy
XXYMbICTapbIH XYpridy agictemenepiHe apHanfaH. KorbinFaH makcattap 6onbiHLWa Keneci



HaTwxKenep yCbiHbINbIN, 3D MogenbaeyaiH apThiKWbINbIKTapbl KepceTingi.
AHHHOTALNA

K aunnomMHoun padote Ha Temy "KomnnekcHasa nHtepnpetauna N'MC n 3D cericmopa3seedkm Ha
MecTopoxaeHusax MaHrucrayckom obnactun”

PaboTta coctouT 13 BBeAeHus, 5 rna., 3aKknio4eHns, CNCMKOM UCNOSIb30BaHHOW nUTepaTypbl 1
NPUNOXKEHWI.

HaHHas paboTa 6bina NnpoBegeHa Ans yToYHEeHUe reoniorMyeckoro CTPOEeHNs Ha MeCTOPOXAEHUAX
LWansa n »KanraHown, Ha ocHOBE KOMMMEKCHbIX AaHHbIX 3D cercmopaseenku, bypenus n MNC. PanoH
nccnegoBaHun pacnonoxeH B MaHrmcrayckom panoHe, Marncrtayckon obnactu. B ocHoBHon YacTtu
AVNNIIOMHOM paboTbl paccmMaTpUBaETCs reonoro-reouanyeckasl U3y4eHHOCTb MECTOPOXKAEHUN,
cTpaTurpadus, TEKTOHMKA U NepCnekTMBHOCTb HedpTera3oHOCHOCTU. B nocnepcTeum, nposeas
aHanu3 no npeacTaBneHHbIM AaHHbIM MecTopoxaeHun LLanea n XKanraHon, koTopble cTanu
obocHoBaHveM Ansa uenecoobpasHocTu ncnonb3oBaHusa 3D cericmopassenku. OHa nposBoannach
ANS YTOMHEHWs1 reoNorM4ecKkoro CTPOEHMS LON3YYEHNs NOLWaan 1 NOCTPOEHNE reonorm4ecKkomn
Mogenmu.

3aknounTenbHble rnaBbl NOCBSALLEHbI MeToAuKe npoBeaeHus pabot MMC n cericmopasBenku,
06paboTkM cermcMUYECKMX AaHHbIX U MHTepnpeTauun. NMpeacraeneHbl pesynbTaTbl MO
BbINOSIHEHHbLIM 3a4a4aM 1 rnokasaHbl npemmyliectsa 3D moaennpoBaHus.

ABSTRACT

to the diploma work “Complex interpretation of Well Logging and 3D seismic survey at the deposits of
Mangystau region”

The work consists of introduction, 5 chapters, conclusion, list of used literature and applications.

This work was carried out to clarify the geological structure of the Shalva and Zhalganoy fields, based
on complex 3D seismic data, drilling and GIS. The research area is located in Mangistau district,
Mangistau region. The main part of the thesis deals with the geological and geophysical study of
deposits, stratigraphy, tectonics and prospects for oil and gas. Later, after analyzing the data provided
by the Shalva and Zhalganoy fields, which became the basis for the feasibility of using 3D seismic
exploration. It was carried out to clarify the geological structure of the area and to build a geological
model.

The final chapters are devoted to the methods of conducting GIS and seismic exploration, processing
of seismic data and interpretation. The results of the completed tasks are presented and the
advantages of 3D modeling are shown.
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BBEOEHUWE

Feodmanyeckne MeToabl NO3BOMAOT NoNyyYaTb HEOOX0AMMbIE CBEAEHMSI O pa3pe3ax CKBaXKWH Npu
BbICOKO3hheKTMBHOM cnocobe bypeHusa 6e3 otbopa kepHa. CnenyeTt OTMETUTb, YTO POrib
reohnanyeckmx nccneqoBaHUM CKBaXKMH B 06LLEM KOMMMEKCE reonoro-reounanyecknx pador
HenpepbIBHO yBENUYMBaAETCA.

MosiBneHne CoBpEMEHHBIX CUCTEM TPEXMEPHOIO MOAENMPOBAaHUS, IBMSIETCA OFPOMHbIM LLUArom B
reonorn4ecKkon oTpacnu, 4nsa n3yvyeHns CTpyKTypbl, 0CaaKOHAKOMNMEHMA U HabnogeHnem
npoueccoB npu paspaboTke MmecTopoxaeHnn. OCHOBOW Anst MHTepnpeTauumn AaHHbIX, ABNsieTcs
MoaenupoaHune Ha 6ase gaHHbIx TMC n 3D ceicmopasBeaku

O6bekTaMu n3yyeHuns aBnATCa MecTopoxaerus Lansa n XXanraHon, KOTOpble HaXoaATCH B
MaHrucrayckom parnoHe, MaHrncrayckom obnacTu.

Llenbto gaHHom paboTbl ABNSIETCA YTOYHEHUE re0sIorMYecKoro CTPOEHNs Ha MECTOPOXAEHMAX
LWanea v >KanraHoin, Ha 0CHOBE KOMMJEKCHbIX AaHHbIX 3[0 cencmopasBeaku, byperHns n F'McC c
LEeNbo NOArOTOBKN 3TUX MECTOPOXAEHUN K rny6okomy OypeHuto.

[ns gocTvkeHns NOCTaBNEHHOM LEenu, Obifn peLleHbl HECKONbKO reonoro-reomsnyeckmx 3agaud:
1. iccnepgoBaHue n yToMHEHNEe 0COBEHHOCTEN reosiorM4eckoro CTpoeHUst MectopoxaeHuin Llanea
n XKanraHon Ha ocHoBe gaHHbix 3D cericmopasBeku

2.MocTpoeHune rnybnHHbBIX paspe3oB N CTPYKTYPHbIX KapT BblAENEHHbIX OTpaXatoLmnX ropu3oHTOB;
3. AHanua o6paboTku cencmopaseenkn 3D n nndopmaumm NC, Heobxogmmon Ansi cosgaHuns
OO0CTOBEPHON LIMdPOBON reosiormieckon Mogenu;

4. MNocTtpoeHne 3D Mogenu CTpyKTypbl, MATONOMMM U KOFNNEKTOPCKUX CBOMCTB (MOPUCTOCTD,
HedTeHacbILWEHHOCTb) MPUPOAHBLIX pe3epByapoB MecTopoxaeHuin Lanea n XXanraHoiw;

B pesynbtate 06paboTkn U MHTEpNpeTaumm CENCMUYECKMNX AAaHHbIX NOSTyYeHbl BPEMEHHBIE U
rnyOuHHbIE paspesbl, MO KOTOPbLIM BbINN NPoBeAEHbl YTOYHEHNST OCOOEHHOCTEN reonormYecknx
CTPOEHUIA AaHHbIX MECTOPOXAEHUI MO ONMOPHbLIM OTPaXKatoLLMM FOPU3OHTaM.

1 CoBpeMeHHOEe COCTOSIHNE N3YHEHHOCTU parioHa paboT
1.1 l'eonoro-reoduanyeckasn n3ydeHHoOCTb MecTopoxaeHun LWansa u >KanraHon

CTteneHb M3y4eHHOCTH panoHa paboT, No3BoNAeT onpeaenuTb LenecoobpasHoTb NPOBOXAEHMS
crnegyowmx aTanoe An4a nccregoBaHnsa JaHHON TEPPUTOPUN UK MPOAOIKEHUS pa3paboTku
MecTopoXaeHus. [Ans oueHEeHHbIX MECTOPOXAEHUA OOIDKHBI ObiTh BblAeNeHbl obwme Macu.|T|§|6b|,
BbISIBIIEHbI NEPCMNEKTUBHBIE YYaCTKM OJ11 000CHOBaHMSI NOCNnegoBaTeNlbHOCTY pa3BenKku u
nocneayrowen obpaboTkM AaHHOW TEPPUTOPUN, @ TaK Ke NPOMbILLIIEHHAsA LEHHOCTb.

B 1951 rogy H.A. KanvHu nogrotoBun nnaH no nouckoBo-0ypoBLIM paboTam Ha TeppuTopun
MaHrbiwnaka. lNMocne nayyeHust n OLEHKN JaHHOW MECTHOCTM, ObIfI0 BbIOBUHYTO NPeanofioXeHue,
YTO [JaHHas nnowanb nepcnekTnBHa 4ns noucka u gobblun HedbTn U rasa. Noaxe, ¢ 1956 roga no
1958 rog 6b1nKn NnpoBeaaeHbl aspoMarHUTHble CbeMkn Macwtadom 1:200000, B nocrneactasnm
NMOCTpOEHa KapTa MarHUTHbIX aHOMarnuw.

Ha ceBepo-3anagHoi Yactn XKeTblban-Y3eHbCKOW TEKTOHMYECKOW CTyneHn macwtadom 1:200000
npoBeAeHbl reonornyecko-dyposble paboTtel. B 1958 r. cozgaHbl reonornyeckne, TEKTOHUYECKNE
KapTbl. B TOM e macwtabe nocTpoeHa kapTa Curbl TSHKECTU Y3EeHbCKON CTPYKTYPbI.

C 1959r.- 1960 r. pabotbl MOB - 2D macwtabom 1:100000 Ha XKeTbibali-3anagHo Y3eHbCKoWn
TEKTOHUYECKOM CTYMEHWN, NOCTPOEHa CTPYKTYpHas KapTa.

Mo3xe npoBefeHbl CTPYKTYPHO-NOUCKoBbIE 1 BypoBble paboThl. 1o nogowse TypoHCKOro cnos
MOCTpOEHa CTPYKTypHaa kapTa macwTtabdom 1:50000.

B 1965 rogy ¢ mawtabom 1:50000 npoegeHa nonHas MOB - 2D cericmopassegka. CTpyKTypbl
TeppuTopumn BocTouHoro Xetbibas, LLansbl n XKanraHor 6binmn geTanbHO n3y4yeHsbl. [MocTpoeHsbl



CTPYKTYPHbIE KapThbl.
Mocne npoeBeaeHus Ha Tepputopumn KOxHoro MaHrbiwnaka MOI'T - 2D meToaa, B 1978 roay, 6bin
coenaH aHanua. [Nocne caenaHHbIX BbIBOAOB, MO ropu3oHTam TpuacoBoro nepmoga noctTpoeHa
CTPYKTypHas KapTa, KOHKPETU3MPOBaHbl TEKTOHNYECKME CTPYKTYPbI permoHa. HWxHss, cpeaHsis u
BEPXHASA YaCTb KPOBMN UMEET YrOBYIO HECOrNacoOBaAHHOCTb.

C 1979-1990 rr. NpoBeaeHbl NonHele cencmopaspegoyHsie padotel MOI'T macwTtabom 1:50000,
NMOCTpOEeHa CTPYKTypHas KapTa, nocne pe3ynbTaToB cencMopasBeoyHbIx paboT pasgeneHsbl
0Caf0yHble crowu Tpuaca, topbl 1 6op.

B 2002 roay Bnepsble npoBegeHa 3D cencmopassegka macwtadom 1:25000. O6paboTka nonesbix
cericmopasBefoyHbix 3D maTtepuanos. O6paboTka gaHHbIX MNC, nosicHeEHNE KUHEMATUYECKMX U
AVNHaMUYECKNX CCEMCMUYECKMX AaHHbIX. [locTpoeHmne kapTbl M30XPOH, KapTbl CKOPOCTEN U
CTPYKTYPHbIE KapThbl N0 0Cag04HOMY 25 ropnsoHTy Tpuaca, topbl 1 60op.

B pe3ynbTaTe BbINONMHEHHbLIX MCCNeaoBaHMI NO NPeACcTaBeHHbIM MaTepmanam 6binm BblaeneHbl
ABE€ OCHOBHbIE CTPYKTYpbl, NEPCNEKTUBHbIE HA OOHapyXeHMe NPOMBbILLITEHHbIX 3anacoB HETU K
rasa: Lansa n XanraHown. Ecnu ctpyktypa LlanBa yxe nogrotoerneHa ans npobHoOM akcnnyaTaumm,
TO aHTUKNMHanNbHoe nogHATMe XanraHow TpebyeT NOCTaHOBKN NOMCKOBOro BypeHus B 6onbLumnx
ob6bemax, MOCKOSbKY 34eChb BblAENAETCHA CEepUs BHYTPEHHUX NOKaNbHbIX aHTUKIMMHAMNBbHbIX
NOBYLLEK, @ TaKKe Cepus CTPYKTYp NpuMMbIKaHus K KanraHonckomy pasnomy no toro-3anagHomy
obpamneHuto

1.2 O6Lwme cBegeHUst 0 MECTOPXKAEHUMN

PawvoH paboT nposogatca B MaHrncrayckom pamoHe, MaHrmctayckom obnactu, Pecnybnuvkm
KasaxcTaH. [nowaab Tepputopun Ha gaHHOM yyacTtke coctaensdeT 137 km2. [laHHbIA y4acToK
HaxoguTcsa Ha paccTtosiHim 30 km oT nocenka MyHanwbl 1 90 KM OT KPYMHOro NPOMbILLIIEHHOTO
ropoaa Ha nobepexbe Kacnuickoro mops, ropoga Aktay (PucyHok 1.1).

YcnoBHble 0603HaYEHNS :
- KoHTpakTHasa Tepputopus

PucyHok 1.1 - O630opHas kapTa panoHa nccrnegoBaHuns

23PaioH xapakTepun3yeTcs NOYTU MONMHbLIM OTCYTCTBMEM NpecHbiXx BoAa. CHabxeHne
TEXHUYECKOM Bo4OM ocyllecTBndaeTca ns sogosoga cuctemsl MNMA4 AO «MaHrnctaymyHamras» , a
npecHon BoAowM - aBTounCcTepHaMu ¢ mectopoxaeHns Xetbiban. 13 CTpykTypa AOCTaTOYHO
nonoras, yribl NnageH1Usa nopoa ¢ rnyouHomn Ha KpbinbAX yBenuumeawTs ot 2,5° o 5°.

B npucBogoBoM YacTm CTpyKTypa B npeaenax obLiero 40BOMIbHO LWMPOKOro cBoAa,
o06ocobnsAlTCA ABa KynonoBUAHbIX NOAHATUS, pa3gesieHHble He0OoNbLUMM NPOrnoom
rny6uHon nopsigka 10 m kOTOpasa TeM He MEHee OKa3biBaeTCs 4OCTAaTOYHON Ans
KOHTPONUPOBaHUA psifa 3anexen, CBA3aHHbIXX C 3TMMM Kynonamu B npegenax KpCcKoro,
npoAaykTMBHOro paspesa. CoBpeMeHHOOe COCTOSIHNE U3yYeHHCOTU XKeTblbackoro NoAHATUSA
No3BONSAET NPeaCTaBUTb BapuaHT CTPOeHUsi 6e3 paspbiBHbIX HapYLUEHWN.

Konnekropamu HedhTu 1 ra3a ABNASOTCA NecHaHo-aneBposiMToOBbIE NOPOAblI NPENMYLLECTBEHHO
cpefHe U MenKo3epHUCTbIE NeCYaHUKM aneBpO-NEeCUYHUKU, PEXe KPYNHO3EPHUCTbIE aneBponuThl,
KOTOpble Mo neTporpagmyeckomy COCTaBy OTHOCATCS K NOSIMMUKTOBBLIM KOSIEKTOpam
rpayBBakoBoro tuna. MuHepanornyeckuin coctaB nx ogHoobpaseH 1 cCocTouT u3 HebomnbLLIOro
cogepxxaHus keapua 28...30% 1 BbICOKOro cogepXaHnsa MUHeparoB, HEYCTONUYNBbLIX K BTOPUYHbBIM
npeobpasoBaHusiM (nonesble WnaTbl, cnoaa 1 ap.) BepxHss yactb paspesa (I-@I FOPU3OHTbI)
npeacTaBneHa Mefko3epHUCTbIMU NecYaHUKammn 1 anesponuTamm, HxHsAs Yactb (XII - XIII) -
cpefHe3epHUCTbIMU NecYaHKamu.

1.3 O6ocHOBaHWe paboT Ha OCHOBE CeENCMOpasBeaoYHbIX paboT

Ha mecTopoxaeHusix yrnesoaopoaos ucrnonb3yemasi B Mmoaudukaumm 3D cericMopasseka
NO3BOMNAET pPeLlnTb JOCTAaTOYHO CIOXHbIe reonornyeckme 3agadn. OcHoBHOW 3adadvert Ans
NCMNOMNb30BaHUA KONMMYECTBEHHOW UHTEpNpeTaLnM CeMCMMUYECKUX JaHHbIX ABMAETCS
NPOrHO3MpoBaHue roMAOHACHILLEHUS], KONMEKTOPCKMX CBOMCTB Ha 0B603HEYEHHbIX yYacTkax oT
NPOBYPEHHbIX CKBaXKUH.

2 OHa BKnio4YaeT B cebsl KOMNNEKC MeToA0B UCcriefoBaHUIN reosIorM4ecKoro CTpoeHus
3eMHOM KOpPbl, OCHOBaHHbIX Ha U3y4YeHUN 0COBEHHOCTEeN pacrnpocTpaHeHUsi B Helr



MCKYCCTBEHHO BO30YXXAEHHbIX yNPYrux BosiH. BbiaBaHHbIe B3pbIBOM UNu Apyrum cnocooom
ynpyrue BOJIHbIl, pacnpoCTPaHAACbL BO BCEX HanpaBfieHUAX OT UCTOYHMKA KonebaHun,
NPOHUKAKT B TOSLY 3€MHOM KOpbl Ha 6Gonblumne rnyouHbl. B npouecce pacnpocTpaHeHus B
3eMHOM KOope ynpyrue BOJiHbl NpeTepneBarT NPoLEeCcChbl OTPAXEHUA U NperioMIeHus. 3To
NPUBOAUT K TOMY, YTO YaCTb CEMCMMYECKON IHEPrum BO3BpaLLaeTCA K NOBEPXHOCTU 3eMIu,
roe Bbi3biBaeT AONONIHUTENbHbIE CPaBHUTENLHO crnabble koneb6aHuA. ATu KonebaHus
perucTpupyroTcs cneuuarnbHOM, AOCTAaTOYHO CNOXHOM annapaTtypoMn. lNony4yeHHble 3anucu
noagBeprarTcs rnybokomn obpaboTke ¢ npMMeHeHneM camom COBpeMeHHOMN
BbIYUCNUTENbHOWN TeXHUKU. AHAaNU3npysi Nony4yeHHble nocne o6paboTku pesynbTaTbl
BO3MOXXHO onpeaenuTb rnyouHy 3aneraHusi, opmy u CBoOMCTBa TeX CrloeB, Ha NOBEPXHOCTHU
KOTOPbIX MPOU3OLUIIO OTPaXeHUe U NperioMrieHne ynpyrmx BosH.

CencMmuyeckne MeToabl LUMPOKO UCMNOSb3YIOTCA NPU peLleHMn 3aaay permoHanbHomn
reonorum, NOUcKax v pasBeake pasnnMyHbIX TBepAbiX NONE3HbIX UCKONaeMbIX, Npu
BbIMNONIHEHUM Pa3HOOOpPa3HbIX MHXEHEePHO-reororM4eckux n3bickaHnm. OgHako oco6eHHOo
LWMpPOKO U 3thheKTUBHO cencMopa3BeKa UCNOSb3YyeTCA NpPU NOUCKaX U pa3Beake
MeCTOopOoXAeHUN HedpTU 1 rasa.

CencmopasBeoUHble paboThl, Kak NpPaBuo, NPOBOAAT MO OTAENbHbLIM JIMHUAM UNN NX
rpynnam- ceMcmopasBefoyHbIM npodunsam, B4OMb KOTOPbIX PAcCTaBNAOTCA MNYHKTbI NpyemMa u
B3pbIBa. [TyHKTbI Npuema - cencMornprueMHUKA NO3BONAOT yNaBnmBaTh Aaxe crabblie
COTPACEHUSA NOBEPXHOCTU 3eMJU, Bbi3BaHHbIe B3PbIBOM. DNieKTpUYeCcKne CUrHanbil,
reHepupyembie ceMcMonpuemMmHnkoMm, 18 no koce nepeaaroTcAa Ha BXxoA cneymnanbHON
perucTpupyloLlen annapatypbl - cencmMopa3BefoyHon ctaHumu. loctynueime curHansl B
cencmopasBefovyHOW CTaHLUMU YCUNUBaKTCA, GUNbTPYHOTCA U 3aNUCbIBalOTCA Ha
3NEKTPOHHbIM HocuTenb. 2 Mony4yarwmecs 3anucu NPUHATO Ha3biBaTb cencMmorpammamu. 1Ha
cencMmorpaMmmax BblAensATCA perynsipHblie BONHbI, 3HePrusi KOTOpbIX 3aKOHOMEpPHO
M3MEHAETCA OT Tpacchl K Tpacce. B npouecce o6paboTku 3aperncTpmpoBaHHbIX
CEeMCMMYECKMX 3annucen MOXHO MOJy4YuTb TaK Ha3blBaeMble BpeMeHHble ceMcCMUuYecKne
pa3pe3bl. AHanM3npysa BpeMeHHble pa3pesbl, reohn3nK MOXeT onpeaenuTb
NPOCTPaHCTBEHHOE NOSIoOXXEeHUe CeMCMUYECKUX FPaHunL, - rpaHuL, Ha KOTOPbIX NPOM30LLIIOo
OoTpaxeHue UIu npesioMmrieHne ceMCMUYECKMUX BOSH. ATU rpaHuLibl, KaK npaBuio, UMeroT
onpeaeneHHy NUTonoro-cTtparurpadmMyeckyro NnpuBA3Ky B reoyiorm4eckom paspease.
Mcnonb3oBaHMe MMEHHO 3TOW 3aKOHOMEPHOCTU NO3BONSAET NO AAHHbLIM CEMCMUYECKNX
nccnefoBaHUM ycTaHaBIMBaTh NIMTONOro-cTpaturpacgpuyeckne oco6eHHOCTU uly4yaemoro
reonorM4yeckoro paspesa. B 6naronpmaTHbIX reonoro-reomM3anyecknux cuTyaumsix BO3MOXHO
AaXe NpsiMoe yKasaHue Ha MecTOMONIOXeHMe B pa3pese 3anexen yrneBogopoaos.
B0o3MOXHOCTb MCNONb30BaHUA ceMcMopa3BeaKu ANA pelleHbA BbilleHa3BaHHbIX 3a4ay
OCHOBaHa Ha TOM hakTe, YTO pa3Hble ropHble NopPoAbl, KaK NPaBUIlo, UMEIT pasfinyHble
CKOPOCTU pacnpocTpaHeHus ynpyrux BoHW. Takoe pasnuuve B CKOPOCTAX pacnpoCcTpaHeHus
ynpyrux BosiH, B 24 coyeTtaHum ¢ guddepeHumnaumen ropHbix nopoa no 1apyrum
dun3nyeckum cBoncTBam (MNOTHOCTU, MOPUCTOCTU U T.N.), cO3AaeT 6raronpusiTHble
npeanochbINKM ANs BO3HMKHOBEHUA Ha rpaHMLuax pasHbIX reosiormyecknx obpasosaHum
npoueccoB OTPaXeHUA U NpenioMneHna ynpyrux BonH. B cooTBeTcTBUM ¢ Ha3BaHUeM 3Tux
npoueccoB B ceCcMopa3Beake CyllecTBYeT AABa OCHOBHbIX MeTOAa-MeTo  OTpaXeHHbIX
BonH (MOB) u metoa npenomreHHbIx BonH (MIMB).

MeToa oTpaXXeHHbIX BOJIH OCHOBaH Ha U3y4yeHUM 0Cob6eHHOCTen pacnpoCcTpaHeHUA ynpyrux
BOJIH, OTPa3uBLUUXCA OT rpaHuLbl pa3aerna ABYX reoyiorm4eckux croes, pasnuyaloLmnxcs no
cBouMm chmusnyeckum ceomnctBam. Onpenenue BpemMeHa npobera ynpyrov BosnHbl OT
MCTOYHMKA A0 CEMCMUYECKUX FPaHUL, U 06paTHO K TOUKaM HaGnaeHMA Ha NOBEPXHOCTH
3eMInum, MOXXHO B npoLiecce nocneayrouwen o6paboTkm 3aTUX AaHHbIX NONY4YUTb
npepcTaBrieHUE KaK O NPOCTPaHCTBEHHOM NMOSIOXKEHUU OTpaXKal WX rpaHuy (rnyouHbl X
3aneraHus, yrnbl HakfloHa U T.N.), TaK U 0 HEKOTOPbIX CBOMCTBaX cpeAbl, NieXxallei Bbilue
KaXaoun oTpa)karowewn rpaHuubl.

MeTtoAa npenomMseHHbIX BOJIH OCHOBAH Ha perucTpauuu Baanm oT UCTOYHMKA Koneb6aHun
NpenoMIieHHbIX YNPYrMxX BOJH, CKOMNb3ALWMX BAONb KPOBNMU reoniormyecknx oopasoBaHun.
Mpu 3TOM GOnbLUYI YacTb CBOEro NyTy ynpyrue BosiHbl NPOXOAAT NpUbnuanTenbHo
ropM3OHTaNbHO MO KPOBJIe CIoeB, B KOTOPbIX CKOPOCTb UX PacnpoCcTpaHeHUs Bbille, HeXernu
B coceAHUX Bbllenexawmx cnosx. Uayyaa BpemeHa npobera npenoMrneHHbIX BOJSIH BAONb
KPOBNU OTAENbHbIX CNIOEB, MOXHO B npouecce o6paboTKu Nony4nTb AaHHble 0 rMy6uHax
3aneraHus 3TUX croes., ux oopme U. B OTAESNbHbIX Clly4asiX, 0 NMIMTONOrMMN TaKUX CIoeB.

B nocnegHee pecstuneTtme wmpoko npumeHsieTcs 3D ceicmopasBegka, C MCNoSib30BaHNEM



MOLLIHbIX KOMMbIOTEPHbLIX CUCTEM.
4 TpéxmepHasa cencMopa3BeaKa XapaKkTepmu3yeTca:

1) BbICOKOM OeTanbHOCTbLIO UCCefOBaHUI 3a cYeT 60NbLION NITIOTHOCTU UH(bopMaLMK Ha
eAVHMLY nnowaau, JalLlen BO3MOXHOCTbL c(hopMUPOBaThb KyO6 CeMCMMUYECKOM 3anucu,
OTOOpaXKaroLMi MPaKTUYECKYH HeNnpepbIBHOCTb NapaMeTpPoOB M aTpUdyTOB BOJIHOBOIO NMons
M reosiorm4yeckomn cpenbl;

2) cywecTBeHHO 6onblinM (B 2 M 6onee pas) adhchekToM NogaBreHUsi NOMexX No CPaBHEHUIO
¢ 2D npu paBHOM KpaTHOCTU HaKannMBaHus;

3) bonee BbICOKOM, YeM npu paboTtax 2D, HaaéXHOCTbLIO BbigeNneHns U TpacCupoBaHUs
TEKTOHUYECKUX HapyLUeHUN N UHbIX FPaHUL, Pe3KOro n3aMeHeHus penbeda oTpaxaroLwmx
NOBEepPXHOCTEMN;

4) BO3MOXHOCTb0, B oTNMuume ot 2D, u3yuyeHuUs xapakTepucTuK cpeabl, 3aBUCALUNX OT
HanpaBlieHUA PacnpoCcTpPpaHeHUs BOJIH, T. €. NPOCTPAHCTBEHHON MHOrodakTOpHOM
aHu3oTponuu cpeabl;

5) Ha nopsaok 6onee BbICOKOM No cpaBHeHUI0 ¢ 2D npocTpaHCTBEHHOM paspellaroLlen
CMOCOGHOCTLIO, MPY BO3pacTaHMU CTOMMOCTU paboT Nuillb B NOsITOpa - ABa pasa.

12Mpu npoBegeHUN TpeEXMEPHON ceicMopa3BeadKkn obnacTb pa3Benku OensT Ha
ropuM3oHTanbHble KBagpaTbl, Ha3biBaeMble 06LWMUMU FNMYOUHHBbIMUK Nnowaakamu. Bece
OTpaXeHUsl, CpeaHsIA TOUKa KOTOPbIX OKa3biBaeTCA Ha onpeaerieHHOM nnoLiagke,
YYUTbIBAKOTCA NPU CyMMUPOBaHUM MeTOAOM obLen cpegHen Touku. Ux cymma - ato
KONMYECTBO CpeaHMX TOUYEK Ha KaXaow nnowaake.,

Monyyaemble 06beMHble n306paxkeHns BOMHOBbLIX NOMEN - «cermcMmmnyeckue Kybbl» nogsepratot
rnyBGoKOW 1 TOHKOW MHTepnpeTaLumn C NOMOLLbIO crneyunanbHbIX NPOrpaMMHbIX CpeacTs. OTO
No3BOMSIET B UCCIIEAYEMOM reosiorM4eckomM NpOCTPaHCTBE BOCCO34aBaTh CTPYKTYPHO
TEKTOHU4YeCcKmne, reomopdonornyeckne N NMTonoro-aunansHble naneoycnoensa opmMmpoBaHns
0CafloYHbIX OTAOXEHUN N OL,eHNBATb COBPEMEHHbIN (hroMaHbIN cOCTaB HedTerazonepcnekTUBHbLIX
nnacTtoB-konnekTopos. [laHHble 3D cencmopasBeakm cTanu MCcnonb3oBaTh 4151 No4CYETa 3anacoB
yrneBogopoaoB, ’MApoaMHaMMYECKOro ModeNnMpoOBaHUs UX 3anexen, NpoekTupoBaHns 4obbium
HedbTU 1 rasa, a Takke AN MOHUTOPUHIa PIOUOHbLIX N3MEHEHNI

1.4 l'eodmnandeckmne nccnefoBaHns CKBaXKUH

"eomsnyeckme nccecnegoBaHUs CKBaXKUH - 3TO OAWH N3 OCHOBHbLIX UCTOYHUKOB MHOpMaL K B
KOTOPbIX COAEp>Kanucb AaHHbIE O COCTaBe M CBOMCTBaX reonornyecknx o6bektoB. OHM
NCMNONb30BanunChb Ha BCEX YPOBHAX NUCCNEeA0BaHNs, pa3Beakn n obpaboTku NonesHbIX MCKoNaeMbiX.
Ecnu ckBaxknHa 6bina NnpobypeHa ¢ Mcnonb3oBaHNEM TeXHoNornmM otbopa kepHa, (kepH
obecneynBaeT BU3yarbHY0 3anMcb BCTPEYEHHbIX (hOpMaLMii 1 TUMOB FOpHbIX Nopoa). Bo Bpemsi
nccnepoBaHnsa 06bekToB metonos [MC aBnanuck reonormdeckasi cpefa U dnemMeHTbl CKBaXXMHHON
KOHCTPYKUMU. OHM MOryT ObITb ONUCaHbI OnpeaenHHbIMU (PU3MYECKMMIN CBOMCTBAMMU, MUHEPAnbHbIM
COCTaBOM, PakTU4ECKMMU reOMEeTPUYECKUMUN N3MEPEHNSMN, @ TaKXKe Kak Mogernb reoriormyeckoro u
neTpodnanyeckoro cTpoeHns. [1Jo Toro kak Ha4anucb nccrnegoBanua ¢ nomoubio MNMC, ¢ nomollbo
KepHa NpPoBOAUNMUCH AeTarnbHoe n3yyeHus. OnucaHve (KypHan) kepHa Coaep>XUT OCHOBHbIE
AaHHble, UCMonb3yeMble NMPU reoriormyeckomM aHanunse, MHTepnpeTaumm 1 pacyete pecypcos. [1ns
nony4eHuns 6onbLuero obbema MHopmaumm o pa3eeabiBaEMOM reoflormyeckom paspese,
yBenMYeH1si CKOPOCTU MPOXOAKN CKBAXKMH 3a CYET COKpaLLeHUs oTbopa KepHa NPUMEHSIOT
reouanyeckne MeToabl nccrnefoBaHns ckBaxkunH. Ho y otbopa kepHa nmeroTcsi cBou
onpegeneHHble HegocTaTku, 3TO BpeMs Ans npobypuBaHusa CKBaXKMHbI @ Takke JOPOroBM3Ha 3TOro
meToga. OTbop kepHa He 4aéT TOYHOIoN KapTuHbI NS NOCTPOEHME pa3pesa; NpuBA3aTth rnyouHy k
KepHy AaéTcs AOBOMbHO-TAKN CMOXHbIM.

WccnegoBaHne kKapoTaXHbIM METOAOM OCYLLIECTBIISAETCS NYTEM ONYCKaHUS «KapoTaXKHOro
npubopa» - B HETSAHYO CKBaXXUHY (MNN CKBAXXKMHY) M perncTpaumm neTpodmsnyecknx CBOMUCTB C
MOMOLLbIO pasfnUYHbIX JaTYNKOB. PaspaboTaHHble B TeYEHUE MHOTMX NET KapoTakHble Npubopsbl
N3MEpPSIOT eCTECTBEHHbIE raMMa-Nyyn, NEKTPUYECcKme, akyCTuieckme, CTUMynmMpoBaHHbIe
paanoakTUBHbIE peaKL K, ANEKTPOMarHUTHBIN, SAEPHO-MarHUTHbIN Pe30HaHC, AaBreHne n apyrue
CBOWCTBa ropHbIX nopoA. Camu AaHHble 3anucbiBatoTcs MO0 Ha NOBEPXHOCTM (PEXNM peanbHOro
BPEMEHM), MO0 B CKBaXkMHE (PEXMM NamsiTh) B 3NEKTPOHHOM chopMaTe AaHHbIX, a 3aTeM
npegocTtaensaerca NMbo nevaTtHas 3anvch, NMMOO 3NEKTPOHHOE NpeAcTaBneHne, Ha3biBaemMoe
">KypHanom onepaumm CKBaXKuH" , BMECTE C 3NIEKTPOHHON Konuen HeobpaboTaHHbIX AaHHbIX.
Onepauwnn kapoTaxa B CKBakMHe MOryT ObiTb BbINOMHEHbI 6o B npouecce 6ypeHus, 4Toobl
obecneunTb HOPMaLMIO B peXNME peanbHOro BpEMEHN O NnacTax, NPOHMU3bIBaeMbIX OypOBbIM



obopyaoBaHunem, MbGO nocne Toro, Kak BypeHne CKBaXKMHbI 4OCTUINA NOMHOM rNy6uHbl U BCS
rnybuHa CKBaXXMHbI MOXeET ObITb 3apernctpupoBaHa. leodmanyeckne nccnegoBaHnsi CKBaXnH,
TaKKe U3BECTHbIN KakK CKBaXXMHHbIM KapoTax - 3TO MpaKTUKa AeTarnbHOro yyeTta (CKBaXXUHHOMO
)XypHana) reonorn4yeckmx o6pasoBaHui, NPOHN3AHHBIX CKBaXXMHOM

KapoTax CKBaXXMH HaxoouTCsl Ha CTbIKe NpUKNagHon reomankn, HeOTAHOM N Fre0TEXHUYECKOM
nHxxeHepuun. OHa GepeT CBOE Havaro B NpeaBapUTEribHbIX SNIEKTPUYECKMX N3MEPEHUSAX B
CKBaXuHax, KoTopble Obinn caenaHbl komnaHmen LWntombepxe okono 80 neT Hasag B NnepBble AHU
cucTemMaTmyeckon paspenkn Hedptn. CerogHs ons nonyvYeHns pesynbTaTtoB NSMEpPEHnin n3s
CKBaXXWHbI B Npouecce bypeHus, a Takke nocrie Hero UCNosnb3yeTcs Lenbli psag
crneumannanpoBaHHbIX Npnbopos..

B uenom psge crnyyaeB MMEHHO reom3nyeckme nccnegoBaHns CKBaXkKMH OAOT CBEAEHWS,
HeobOxoaumble AN NofcyeTa 3anacoB MECTOPOXKAEHUI - AAHHbLIE O MOLLHOCTM 3anexen u
CoLeP>KaHUN NONEe3HOro KOMMOHEHTA B HUX.

leodunsnyeckne nccneaoBaHNsA CKBaXKUH BbINMOMHAKOT C MOMOLLbIO annapaTypHOro KOMMekca,
BKITHOYAIOLLMI CKBAXXMHHbIN NpMGOpP 1 rpynny NnpubopoBs, CoeaUHEHHbIX MeXay cOO0M 1 KapOoTaXKHON
CTaHumen.

- IMTONOrMYEecKoe pacyneHeHne pas3pe3oB CKBaXKUH

- BblAeneHue B paspese nnactoB- KONIIEKTOPOB

- onpegenexune rnyobuHbl NX 3aneraHusl, MOLLHOCTI, CTPOEHUSA

- KOppensLUus pa3pes3oB CKBaXWH

- BbiSIBMIEHME pa3pbIBHbIX HApyLUEHWI, ONpeaeneHme ux Tuna u aMnnuTyabl NyTem Koppensumm
nnacros

- onpegerneH1e napameTpoB, HEOOXOAUMbLIX AN NoAcyYeTa 3anacos.

-TC, patoT cnnoLwHyo, HAAEXHO NPUBS3aHHYIO MO rMyouHe MHAOOPMAaLMIO CO 3HAYUTENBHO
OonblWNM pagnycoM nccnenoBaHus.

- onpegeneHne TEXHNYECKOro COCTOSIHUS CKBaXKMH

MeTogamu ansa peweHns 3agay KoTopble NepevncrieHbl Bbllle SBASITCS: MHOAYKUMOHHBIA KapoTax
(MK); ramma-kapoTax (I'K); HebpoHHbIV kapoTa (HK); HeTpoHHbI ramma-kapoTtax (HITK);
KaxxyLeecsi conpoTesneHne (KC); ramma-ramma kapotax (I'TK-n); kaBepHomeTpus (KM);
nHknuHomeTpus (MM); akyctudeckuin kapotax (AK).

BokoBow kapoTax. ABnseTca 4eNcTBEHHbIM METOAOM ANSA U3YYEeHUs pa3pes3oB C YacTbIM
YepeaoBaHWeM nnacToB. Takxke onpegenseT |§|3n,£|l§||<, KHr. MpoBogunTcs ona anekTpnu4eckmx
nccneaoBaHnin, ¢ NOMOLLBIO TPEXINEKTPOAHbIX 1 6onee 30HAOB C hOKYCUPOBAHHBIM TOKOM
paguanbHOM HanpaBreHUn C UCMNONb30BaHNEM 3KPaHHbIX 3MEKTPOAOB.

MwukpobokoBor kapoTax. [MpumeHsieTcs Anst pacyreHeHns paspesa C BbICOKOW TOYHOCTLIO,
onpeaendeT YOC NpoMbITON 30HbI 1 3EKTUBHYIO TOSMLUHY NNAcToB. A Takke BbliaenseT
NNOTHbIE HEMPOHMLIAEMbIE NPOCHON, B TOM YUCIEe cpeae KONMMEKTOPOB, pa3MblBaeMble MNHbI-
MOKpPbILIEK, AaOLMX 3HAYUTENbHbIE KaBEPHbI.

OrnekTpuyeckne MeToabl OCHOBLIBAKOTCS HA M3MEPEHNN 3MEKTPUYECKOIO NOSSl, KOTOPbIN BO3HUKAET
CaMOMnpon3BOSbHO UMM CO34aeTCH UCKYCCTBEHHO. iccnenoBaHms CKBaXKMH OCHOBaHbI Ha
perncTpaummn crnegyroLmx napaMmeTpoB - yAeNbHOro afekTpudeckoro conpotmenexus (YOC),
NPOBOANMOCTMN NOPOA, Pa3HOCTM a3 NEPEMEHHONO ANEKTPOMAarHMTHOrO Nosisi, HaBEAEHHOIO B ABYX
CMEXHbIX M3MEPUTESNbHbIX KaTyLLKaX, pa3HOCTM NOTEHLMANoB CaMONpPON3BOSIbHOM UK BbI3BAHHOWN
nonsipusauum ropHbiX NOpoA.

MMaBHbIMK 3aga4vamm SNEKTPUYECKOTO KapoTaxa ABnsTca auddepeHunaums paspe3oB CKBaXXUH
Nno aNeKTPUYECKNM CBOMCTBAM U onpegeneHne aTux CBOMCTB.

B 3aBnCMMOCTM OT permcTpmpyemMmoro MHopMaLUmoHHOro napameTpa anekTpuieckne meTogbl
nogpasfensitoTCs Ha METOA KaXYLLErocsi COnpoTMBIIEHMS, DOKOBOM KapoTax, UHAYKLUMOHHLIA METOM,
MWKPO30OHOMPOBAHUE.

MHAOYKUMOHHBIN KapoTax. 9 Mpu npoBeaeHnn MHAYKUMOoHHOro kapoTtaxa (MK) nsyyaercsa
yAenbHas anekTpuyeckas NPpoBOAUMOCTb FOPHbIX NOPOA NOCPeACTBOM MHAYLIMPOBAHHbIX
(HaBepgeHHbIX) TOkOB. OcHOBHOe npeumyuiecTBo Metoaa MK coctout B TOM, 4TO Npun ero
BbIMOMIHEHUN HET HEOBXOAUMOCTHU B NPSMOM 3J1IEKTPUYECKOM KOHTaKTe Mexay
U3MepuTesibHbIM 30HAOM U FOpHOM Nopoaou, crnepgoBatensHo, UK achdekTBeH npu
M3y4eHUU CKBAXMH 3anoJyIHeHHbIX HeNPOBOAALMMUN OYPOBbLIMU pacTBOpPaMu Ha HePTAHOM
OCHOBe.

MeTopg kaxyLwmnxcst conpoTmerneHnin. OCHOBOM MeToAa ANAETCSH BO3MOXHOCTb U3YYEHNS U
pacuyneHeHnsa nopog no nux yaenbHOMY 3fIeKTpUYECKOMY conpoTmerieHuto. 22 NMpu nccnegoBaHusax
MOXeT perucTpmpoBaTbca NM60 cuna Toka, 10nmMbo pasHocTb noTeHumanos. B pesynbTaTte
TOKOBOIO KapoTaa Nnony4aloT TOKOBble guarpamMmbl, XapakTepusyrowme nsmeHeHue cunbl



TOKa No CTBONY CKBaXuHbl. OCHOBHbIM BUAOM CKBaXXMHHbIX 3N€KTPUYECKUX HabnoaeHum
aBnsaetca nsmepeHue KC (|§||<) Nno CTBOJ1y CKBaXXWHbI ONTUMArbHbIM AN N3y4aeMoro pamoHa
30HOOM.

MeTtopn noteHunanos cobcTBeHHON nonspusauuun. Metog NC ocHoBaH Ha U3y4eHUn
AEKTPUYECKOro Nosd, BO3HMKAIOLLErO B CKBaXXMHaX B pesynbraTte o dy3noHHbIX, anddy3noHHO-
aacopOLUMOHHBIX 1 (OUMbTPALMOHHBIX NPOLLECCOB B ropHbix nopogax. Kpmueas NC asnsetcs
HaeXHbIM CPeACTBOM BblOENEHNs B TEPPUrEeHHOM pa3pese NPOHNLAEMbIX NecyYaHblX NacToB U
onpegeneHns MMHepanu3auum NnacToBbIX BO4, B psiAe ClydaeB OHa NO3BONSAET OLEHUTb
OTHOCUTENbHYIO MMUHUCTOCTb NOPOA.

Mwukpo3oHanpoBaHne NPOBOANTCA B MHTepBarax AeTalibHbIX uccriefoBaHUM, COBMECTHO C
komnnekcom BK3. B kayecTBe 30HAOBOM YCTaHOBKMU CIY>XUT pe3UHOBbLIN “6alimak” ¢
MukporpagneHT(MK3) - naeT nokasaHus NPOMbIBOYHOM XUOKOCTU U TIIMHUCTas KOPKK, U
MukponoTeHuman(MIM3) - nokasbiBaeT |E|K NMPOMbITON 30HbI CKBaXkMHbI, 30HAaMW. Ha guarpamme
pasnuudne B nokasaHuax MIMN3 n MK3 ykasbiBaeT Ha Hanuyue nnacToB KOMMEeKTOPOoB.
PagnoakTmBHble MeTOAbl MCCIIEA0BaHMS CKBaXKMH OTHOCATCA 7 K KaTeropum npAMbIX METOA 0B,
T.€. UX NOKa3aHUs NPonopLUUoHaribHbl coaepXXaHUIo TOro UM MHOro onpeaesrieHHoro
nopoaoobpasywiiero aniemeHTa. K HUM otHocsaTes: MK(ramma-kapotax), K (ramma-ramma
kapoTax), H'K (HenTpoHHo-ramma kapoTtax), HHK (HenTpoH-HenTpoHHbIN kapoTax), MHHK
(MMNYNbCHbIV - HEUTPOHHBLIV KapoTax), FTHK (ramma-HenTpOHHLIN kapoTax). o AaHHbIM
pagnoakTUBHbLIX METOAOB BO3MOXHO pPeLUnTb Takme reoriormdeckne 3agadu kak onpegenexdve ®EC
W FMIMHUCTOCTM KOMNMNEKTOPOB, yCTaHOBNEHUE NONOXEHUS ra3oKUOKOCTHbIX U dritovaanbHbIX
KOHTaKTOB, onpeaeneHne HedTe - ra30HaCbILLEHHOCTU KOMSEKTOPOB.

NamMmma-meToa unu MeTon eCTECTBEHHOMN PaANUOaKTUBHOCTM FOPHbIX NOpPOA OCHOBaH Ha
perncrpauum ecTeCTBeHHOro (Camonpou3BOsIbLHOIO) a- U3NyyYeHus. ATo usnyyeHue
obycrnoBrneHo caMonpon3BOSIbHbIM pacnagaoM paguoakTUBHbIX 3JIEMEHTOB YpPaHOBOrO,
TOPMEBOrO M aKTMHOYPAHOBOIO psiga. EctecTBeHHaa pagMoakTUBHOCTL FOPHbLIX NOpPoJ NPAMo
nponopuvoHaribHa cogepKaHMNI B HUX YKa3aHHbIX paguoakTUBHbIX 3fIeMeHTOoB. [lnarpamma
AaHHOro meToda HaeXHo MOryT BbiTb MCMOMb30BaHbI A5 pacyrieHeHns Nopos Ha rUHUCTbIE U
necyaHble pa3HOCTM.

HeNnTpoHHble MeToAbl NCCrefoBaHNsS CKBaXXMH OCHOBaHbI Ha 061y4eHnn nopoabl HEUMTPOHaAMU U
pernctpaumm BTOPUYHOIO HEMTPOHHOIO UK raMma-mnsnyyeHus. 3ameansaoLlas 1 normnoLlaroLlas
CNOCOBHOCTM rOpHbLIX MOPOA ONpPeAensaoT NPOCTPAHCTBEHHOE pacnpeaesieHne HEMTPOHOB B
nccnegyemon cpefe no SHeprusiM B pasHble BpeMeHa UX XU3HW. MNIoTHOCTb HEMTPOHOB Ha
pasnU4YHbIX PAacCTOSHMUAX OT UCTOYHMKA U SABMSIeTCA NpeaMeTOM UCCeAoBaHWUst HENTPOHHbIMM
MeTogoamu.

MamMa-ramma-mMeTon TakK Xe, Kak U raMmma-meTo 15 0cHOBaH Ha perucrtpauum ramma-
U3ny4yeHus B npouecce HenpepbIBHOroO nepemMeLeHusa U3MepUTeNbHOro 3oHAa B CKBaXKUHe.
Mpy ramma- ramma-meToae perucTpupytoT paccesHHoe ramma-usnydeHue. OHo ob6pasyercs B
pe3ynbTaTte B3aumMoaencTBUA (paccesiHUsl) raMMa-KBaHTOB, U3ry4aeMbiX cneunansHo
yCTaHaBnuBaeMbIM B CKBaXXMHHOM npubope 7'M ncTto4yHMKOM, C OKpyKatoLen CKBaXXUHy
cpenon.

HeNnTpoH-HENTPOHHLIN MEeTOL OCHOBaH Ha 061y4eHUM TOPHOWM NOPOAbI MCTOYHMKOM BbICTPbIX
HENTPOHOB U perncTpaumm BTopudHblix HaaTennoBblix -HHM-HT nnu tennosbix - HHM-T
HeNTPOHOB. Mpn nccnegoBaHNn HEPTHAHBIX U ra30BbIX CKBAXWH 06€e MoanuKkaumm HENTPOH-
HENTPOHHOIO MeToAa NPUMEHSIOT AN onpeaeneHmsa KoadduuUneHTa NopMcToCcTn nopoa,
BblAeNeHns B pa3pese CKBaXWHbl NOpo4 C pasnuyHbIMU BOAOPOAOCOAEPKaHMEM, onpeaeneHuns
TMna NyCTOTHOro NPOCTPaHCTBA.

MMNynbCHBIA HEWTPOHHBIN KapoTax B MHTErpanbHoOM mogmdukaumm oCHOBaH Ha 0bnyyYeHnn
CKBaXWHbI U NOPOAb! BLICTPLIMU HEMTPOHAMU OT UMMYNBLCHOrO UCTOYHMKA U U3MEPEHUU
pacnpegeneHns BO BpEMEHW MHTErpanbHOM MNOTHOCTU TENNOBLIX HENTPOHOB UMW raMMa-KBaHTOB,
obpa3syLlnxca B pesynbrate saepHbIX peakunin paccesdHns U 3axsata HEUTPOHOB.

HenTpOHHbIN raMma-MeTOo4 OCHOBAH Ha UCMNOMb30BaHUN S0EPHON peakuun, B pedynbTaTte KOTOPOK
TENMoBOW HENTPOH MOrnoLaeTca S4poM ropHon nopoAsl. Mpouecc NornoLweHnst TeNnoBoro
HENTPOHa COMPOBOXOAETCA MIHOBEHHbLIM UCNYCKaHWEM ramma-KBaHTa. MIHTEHCMBHOCTb raMmma-
N3ny4YeHus pagmaumMoHHOro 3axBarta onpeaeniaeTcs He TONbKO KONMYECTBOM NOTSIOLWEHHbIX
TENnnoBbIX HEMTPOHOB, HO M TaK Ha3biIBAEMOWN U3ny4vatoLer cnocobHOCTbIO, T.€. YNCITIOM raMma-
KBaAHTOB, 0OpasyoLnXcst Npy 3axBaTe 04HOr0 HEMTPOHa.

AKYCTUYECKUIN KapoTax - COBOKYNHOCTb METOA0B UCCNea0BaHNSA CKBaXXWNH, OCHOBAHHbIX Ha
N3y4yeHun nomnewn ynpyrmx konebaHun B 3ByKOBOM 1 YNbTPa3BYKOBOM [Mana3oHax YacToT, KOTopble
co3JaloTca uarnydartenem, pasmeLleHHbIM B CKBaXXMHe. B OCHOBE aKyCTUYECKOro KapoTaxa NexuT



pasnuyne ynpyrmx CBOMCTB NOPo[, craratLLmx paspesbl CKBaXuH. Takke LeHHOCTb JaHHOro
MeToAa SBMsieTCs TO, YTO B YCMNOBUAX N3yHaeMOro MECTOPOXAEHUS BbISIBIEHME NOPUCTOCTU NOPoS,
C NOMOLLIbIO HETO, ABMASIETCS NYYLUMM peLleHNEM B CPaBHEHNM UCMNOMb30BaHMMN 3MEKTPUYECKUX U
pagnoakTUBHbLIX METOAOB. [10BbILWEHME MIMHUCTOCTU N MOPUCTOCTM NOPOS Bbi3biBaeT yBENNYEHUE
WHTEpBanbHOro BpeMeHu. Pellaemble 3agayn: NMTONOrMYecKoe pacyneHeHne, onpeaeneHme
NOPUCTOCTU, XapakTep HacbIweHus nop, onpegenedne BHK n MNXKK, onpegenexHne kayectsa
LEMEHTUPOBAHNS CKBaXWH.

MC garoT CnnowHy, HAOEXHO NPUBA3AHHYH0 NO rMy6uHe MHOPMaLMIO CO 3HAUUTENBHO
6onbwunm pagnycom uccrnegosanusd. Ctoumoctb nposeaeHus MNAC n cesasaHHble ¢ HUMK 3aTpaThl
BPEMEHUN MeHbLLe, YeM Npu OTOope KepHa.

Ha coBpemeHHOM 3Tane pas3BuTust HeOTAHON U ra3oBOW OTPaCcHM CTano OYEBUOHBIM, YTO
reocpmsnyeckme MeTogbl UCCrEeAOBaHNS CKBaXKMH SABNSKTCA BaXKHOW COCTaBNSAOLLEN eOUHON
TEXHOMNOMKN OCBOEHMNSI MECTOPOXAEHMI HEGTU M ra3a Ha NPOTSXKEHMUM BCETO UX KU3HEHHOMO LMKNa
- 0T noncka 4o NMKBMaaLnn.

1.5 MogenupoBaHue

6 CoBOKYNHOCTb MoAernen, ucnonb3yemMas B Kaxaoun ccepe oeaTenbHOCTU, onpeaensier ee
npeamer. [loaTomy, ecnu B npouecce cCo3HaTeNIbHOMN OeATeNIbHOCTU HUKaKue Moaenu
BOOOLLe He UCMOJIb3YIOTCS, TO TaKyH OeATeNbHOCTb MOXHO MO NMpaBy cYUTaTb
b6ecnpegmMmeTHON. YeM cnoxHee nsyvyaemMmble 00bEKTbI, YeEM TpyaHee U Aorblue NyTb UX
NO3HaHuUS, TeM GonblUasa pPosib NPU UX N3yYeHUN oTBOAUTCA MoaenunpoBaHmio. ObnacTb
reonoro-reothm3an4ecknx uccrieoBaHUM NO CTENEHU CITOXXHOCTU OO BEKTOB U3YUYEHUA U NX
COOTHOLUEHUIO B NPUPOAHbIX CUCTEMAX OTHOCUTCSH K YMNCIY YHUKanNbHbIX. He yanentenbHo
NO3TOMY, YTO MOAENMPOBAHME AABHO YXe BOLUO B apCeHan Ucnosib3yeMbIX U BeCbMa
3PP EKTUBHLIX CPEACTB reosioruv U reoPusnKku.

KoHcTpynpoBaHue mogenu mectop Hus, kKoTopas GydeT MackMmarbHO NpUBIMKeHa K
HaCTOosILLLEMY Feonnormdeckomy 0O6bEKTY SIBNSETCS OAHOWM U3 CITOXHOBBLINOMTHUMBbIX 3adad. 16
CteneHb peanMcTM4YHOCTUN reosiorM4eckon Mmoagenu BoO MHOromM onpegensieT 4OCTOBEPHOCTb
rmapoanHaMmnyeckoro MogenupoBaHust, BNuss, TakuMm o6pa3om, Ha TOYHOCTb COornacoBaHuA
ero pe3ynbLTaToB C UCTOPUEN pa3paboTkn MecTopoxaAeHUs, MPOrHO3npoBaHMeM 4o0bIun,
yBennyeHMeM KavyecTBa NnaHUpPOBaHUA IKCNJyaTaLMOHHOIro OypeHUsa U CHMKEHUEe PUCKOB
ynpaBneHnss MecTopoXKaeHUeM.

ToYHOCTb reomsnyeckmx Mogenen MecTopoXxieunsa B Nepeyo ovyepeab 3aBucmnma oT reosioro-
reocmsnyeckon nHdopmaLmm, MPUMEHSAMON TEXHOMNOMMN N OT cneuuanMcToB paboTarolmnx Haj
JAHHbIM 0OBEKTOM.

Ha npoTtspkeHun MHormx net HabntogaeTca HEYKIOHHOE NporpeccnpoBaHmne 3Toro npowecca -
npouecca mogenupoBaHus. TexHonorns octynHasa nibomy y4eHHOMY, uccrnegoBaTento n
CTYOEHTY ANs NOCTPOeHUs Modenen Ha OCHOBE reonormyeckmx KOHUEeNUmMn 1 nonesblxX AaHHbIX. 2D
MMC kapTupoBaHne CMCTEMbI ObINM 0OLIYHBIM ABNEHNEM B oducax anst 00onbLIoro KonmiecTea
nogen 6onblie gecatn net Hasag. OHKM coyeTaloT B cebe MoaenMpoBaHne, NPOCTPaHCTBEHHbIN
aHanua. NnaHvpoBaHWe pecypcoB LWaxTbl, CUCTEMHOE NporpaMMHoe obecneyveHue,
npegHasHavyeHHoe ANt MOAENMPOBaHUA M J0OLIUM NONE3HbIX MCKOMAeMbIX BCE Yalle
ncnonbayetcd B 3D nccneqoBaHmsx, HECMOTPSI HA OYEBUOHbBIE KPUTUYECKME HEAOCTATKN, Takne Kak
OTCYTCTBUE MHCTPYMEHTOB CTPYKTYPHOIO MOAENUPOBAHUS, TaK U NOAOEPXKKM re0ddn3nNYecKnx
JaHHbIX.

[eonornyeckne mogesnu NpMHUMaroT MHOro hopM, OT NAEN N ACKN30B K NOSTHOCTLHO
cMmogennupoBaHHbiM 3D-n3obpaxkeHnsam, KOTOpble 3aXBaTbIBAOT MHOXKECTBO BaXKHbIX
XapakTepucTnk o6 nsydaemom obbekte. [eonormyeckne Mogenn MorytT UMeTb MHOXECTBO
onpeaeneHnin, BKNioYas KoHLEeNnTyasnbHble, FeHETUYECKNE N MPOCTPAHCTBEHHbIE.

C uenbto obecneyeHns OCHOBbI 41151 MHTErpaumm gaHHbIX, Mbl AOSKHbI MOCTPOUTE TPEXMEPHYHO
NPOCTPaHCTBEHHYO reofiorm4yeckyto MoAaesb Ha OCHOBE NONEBbIX HabnoaeHnn. 3Ta
MexaucumnnnHapHasa mogene OyaeTt ocHoBaHa Ha HabntageHUAX, KOTopble MOryT BKIOYaTh
KapTorpadguyeckue n 6ypoBble AaHHbIE, CTPYKTYPHbIE U CTpaTUrpaduieckme nctopuu,
reoun3n4eckuin 1 reoxnmMmnyeckme gaHHbole. 3a nocrnegHne HeCKONbKO neT Oblnn 4OCTUrHYTbI
KonocarnbHble ycnexu B 061act TEXHOMOMn N MeToaoB NOCTPOEHUs reonornyeckon mogenu 3D.
TexHonoruu, 6epyLimne cBoe Havyano B HedTerasoBon cgepe, 6binn ycnewHo aganTMpoBaHbl U
pacLUMpeHbl B CBOMX CMOCOBHOCTSAX K pa3Beake NornesHbiX MCKOMaeMblX NPUMEHSIEMbIX B
pernoHarnbHbIX W JTOKanbHbIX MacluTabax.

[yTem coBMECTHOro Ucnonb3oBaHuA obLero npeacTtaBneHns undposoro 3D o Hegpax, komaHaa



nccneposaTenen MoxeT nepebupaTb MHOPMaLUo Mexay HUMm Bonee nerko, 6bICTPO BKNOYas
HOBYIO MHChOPMALIMIO B CYLLIECTBYHOLLIME MOOESN.

F@Y'@rwq Kasi Mo Bﬂb mec E» NeHNA - 3TO KOMMNEKC MHAOPMaLIMM NO CKBaXKMHAM, C
pearnbHbIMI 3HaYeHVsIMU pai3HbIX MapameTpoB, a Takke np|§|rp MMH@Eb@CI‘IElHBHM@,
no3sornstoLLee Mol Tem e AaHHbIM BCCTaHaBJ'II/IBaTb 3Ha4YeHUs AaHHbIX NapameTpoB B Nbown
TOYKE MIEPKCK HE 0| NpOoCTpaHcTBa. Tak cTpouTcsa ctaTtnyeckas r@n@rmqecx@g M|§|ﬂ nb.
lNocTpoeHne ogHO3HAYHOM N JOCTOBEPHOM re0sIormyeckon Mogenu ¢ NCnosb3oBaHnemM
COBpeMeHHbIX 0bpabaTbiBalOLLMX KOMMNIIEKCOB Ha NpuMepe HeTerasokoH4EHCATHOMO
MecTopoxaeHna KapayaraHak.

5Mocne 3arpy3kn UCXOAHbIX AAHHbLIX U CO34aHNA paboyero NpoeKkrTa co3aaeTcs
CTPYKTYpPHO-CTpaTUrpacdpuyeckmn kapkac mogenu. [ina atoro npeaBapuUTenbHO
BbINOJIHAETCA KOPENMALNA CKBaXXWUH (NpocTaBnAaTCsA pa3buBKU NNacTOB B CKBaXKMHAaX),
NpPOCNeXUBalKTCA ONOPHbIe CENCMUYECKNE FTOPU3OHTLI, CoO3aeTcA Moaesib TEKTOHUYECKUX
HapylweHuin. Ha aTon ocHOBe B paMKax 3agaHHbIX FPpaHuUL, y4acTKa MoaenupoBaHusi U npu
BbIOpPaHHbIX FOPU3OHTasNIbHbIX pa3Mepax A4eeK CTPOUTCH KapKac, COCTOSALUUNA U3 FOPU3OHTOB
- cTpaTurpaduyeckux rpaHuL, NacToB, NOCAXXEHHbIX Ha KOppPenALMOHHbIEe pa3duBKU U
yBSi3aHHbIX C NOBPXHOCTSAMU TEKTOHUYECKMUX HapyLlleHUn. B paMkax aToro kapkaca ¢ y4eTom
3aKOHOMEpPHOCTEN 0CaAKOHaKOMMEeHUs AN KaXaoro nracta BbINOSIHAETCA TOHKas
«Hape3Ka» CrioeB, co3aBasi TaKMM ob6pa3om TpexmepHyro ceTk pD- rpua. Ha suenkn ceTku
BAOSb TPAaeKTOPUM CKBaXUH BbINOJIHAETCA NepeHoc pe3ynbtatoB UHTepnpetaumn MNC -
KpUBbIX (haumn, NIMTONOrMnM, NOPUCTOCTU, HepTeHacbIWEHHOCTU U Ap. UHoraa ata npoueaypa
Ha3biBaeTcA pemaclutabupoBaHuem. [locpeacTBOM NOCCTPOEHMSI MOBEPXHOCTEN U Pa3fioMOB
n3obpaxaeT ckenet pesepsyapa, BHyTPb KOTOPOro 3aTeM BKITHO4AOTCS NpeactaBneHns ob ero
cBoncTBax. B 6onbLlIMHCTBE CnyyYaeB CTPYKTYpHas Mogeslb KOHCTPYMPYeTCs No AaHHbIM ABYMEPHOM
NN TPEXMEPHON CEenCcMopasBeaKn, KOTOPble NPMBA3aHbl K CKBaXKUHHBbIM OTMeTKaM. Yacto
CTPYKTypHasa Mofenb He ABNAeTCs A0CTaTOMHON ANsg onpeaenenns cTpaturpaduyeckoro
CTpoeHus. BaxkHble ONONHUTENbHbIE CTpaTurpaduyeckmue NnoBePXHOCTN BHYTPU MOAENN MOryT
onpeaenaTbes N0 CEMCMUYECKMM AaHHBIM U CKBaXXMHAM UK Aaxke TONbKO MO OAHUM CKBaXXUHaM.
Mogenb, 06begunHaLWas CTPYKTYpHbIe U cTpaTurpadmyeckme NoBEPXHOCTHU, N ABNSieTCA
TPEXMepPHON reoMeTpU4eCKon MoLeSbIo.

BTopon war - pasbnBka Mogesniv Ha S4enkn NyTeM NOCTPOEHUS cTpaTurpaddMyeckon CeTku, KoTopasi
OCYLLECTBMSIET CBA3b MEXOY rEOMETPUYECKON MOSENbIO U MOOENbIO CBOMCTB. TUNUYHaA syenka
CETKU MMEET OKOS0 OHOro MeTpa TOMLWMHY U HECKOSBbKO OECATKOB METPOB B LLUMPUHY. OTO
pasnuune obbACHAETCS TeM, YTO reosriormyeckme nsmeHeHnsa asnaTca bonee peskumMmu BAOSb
BEPTMKaNbHOro HanpaBfeHus, YemM B HanpasBneHusx, napannenbHbIX 0cagKkoHakonneHuto. Ymucno
A4Yeek Mofenu pesepeyapa cpeHuUX pasMepoB MOXET AOCTUraTb HECKOSTbKUX MUMSTMOHOB.
17NosiBneHne undgpoBbLIX NOPTATUBHLIX CEMCMOCTaHUUNA U 3P PEKTUBHOrO NpOorpaMmmMHOro
obecneyvyeHus, peann3oBaHHOrO Ha COBPEMEHHbIX NepPCOoHaNbHbIX KOMNbIOTEpax, co3gaeT
npeanocbINKA ANs NPUMMEHEHUA NpUu pelleHUn UHXKEeHepPHO-TeoNIorm4yeckmMx 3agay
BbICOKOMH(POPMATUBHON MEeTOAUKU oOLen rmyouHHom Touku (MOI'T)

B 3pesynbTaTe CTPYKTYPHbIX reosioro-reopusanyecknx uccrenoBaHnum NpakTu4eckn Bce
nepcnekTUBHbIE HA He(PTb M ra3 paoHbl Ha Cylle U MOPCKOM LWwernbge BbiABNeHbl. B aTux
panoHax, HauMHas ¢ 6oriee NepcneKTUBHbIX, BeAyTCA NnowaaHble NOMCKOBO-pa3BefoYHble
cencmuyeckume pabotol metogom MOI'T.

Mo ycnoBusim coopMmmpoBaHnA 1 3arneraHnsa HepTsAHbIe MeCTOPOXAEHUA pacrnoraralTcs Ha
rnyo6uHax 1,5 - 4 kM, a razoBble - Ha rnyouHax 3 - 6 KM. [naBHoe Ha3Ha4YeHue ceMcMopasBeaku
- MOUCK CTPYKTYp, 6naronpusatTHbIX HedpTerasoHakonneHuto. Ux Ha3biBaloT NIOBYLLUKaMW.
lNocnegHui war - 3anofHeHne NPoCTpaHCTBa reosniorM4eckon Mogenu punbTpaLmMoHHO-
€MKOCTHbIMW CBOMCTBaMM ropHbIX Nopof. B nepecekaemble CKBaXXUHaAMMN SSHENKM CETKN 3aHOCATCS
pesynbTaTbl MHTEPNPETALMNN CKBAXKUHHbIX AaHHbIX NC - haumnanbHble, TUToNornvyeckne gaHHole,
3Ha4YeHNs NOPUCTOCTU, HEPTEHACLILLEHHOCTU U NP. DTN CKBaXXUHHbIE JaHHbIE ABNAIOTCA OCHOBOM
AN X MHTEPMNONSLMN B S4ENKN CETKN MEXAY CKBaXKMHaAMM, KOTOpas OCYLLECTBNAETCS MNo
pesynbTaTaM AUHaAMUYECKON MHTepnpeTauum cencmopasseaki. OGbIYHO JaHHbIE cencMopasBenku
MCMNONb3YIOTCS B Ka4ecTBe TPEHOO0BbIX NapaMeTpoB, NO3BONAOLLMX paccymTaTb KyObl CBOMCTB B
AYeKax CeTKU MEeXCKBaXXMHHOMO NpocTpaHcTBa. IHTepnonaumsi CBOMCTB B MPOCTPAHCTBE MeXAy
NOBEPXHOCTAMM reOMEeTPUYECKON MOLENN KOHTponupyeTcs cTpaturpaduen.

OCHOBHbIMM TUNAMM NOBYLUEK ABMSAKTCA: aHTUKNUHANbHbIE UNTU KYNONOBUAHbLIE NOAHATUSA,
NpPUypoYeHHble K cOpocam TOJLWM KOMNeKTOpoB, pudoreHHble (M3BeCTKOBbIE) BbICTYM b,
consiHble Kynona, 30Hbl BbIKIIMHUBaHUA, cTpaTurpacdunyeckne Hecornacus, ApeBHue AONUHbI

¥ gpyrue.




Pa3Beaka CTpyKTyp NpoBOAUTCA CMOXHbLIMU UHTEeptepeHUNOHHbIM cuctemamu MOI'T B
Co4YeTaHMU C CEMCMOAKYCTUYECKUMM UCCeaoBaHUAMU MOUCKOBbIX CKBaXWH. TOYHOCTb B
onpeaenieHMn U3MEeHEHUN MOLLHOCTEN NOpoA, B NOBYLLKaX AOJHKHA AocTUratb 25 m.

B pe3synbTaTe AeTanbHOM cenCMOpa3BeAKN BbISIBIIAIOTCA MECTONONOXEeHUEe CTPYKTYP U UX
rnyouHbI, rae BO3MOXKHO CKomnreHue HedpTu Unum rasa, Ha OCHOBe 3TUX paboT TpexmepHoe
reonornyeckoe MoaennpoBaHue NpeaoCcTaBnseT WMPOKNe NepenekTMBbl Ang nogcyeTa 3anacos.
Mcnonb3oBaHne B TpEXMEPHOW reoniormdeckon mogenu aumnanbHblxX KapT NOTEHUNanbHO
NPOAYKTMBHbIX MaCcTOB NO3BOMUIIO 30€Chb 3HAYNTENBHO YTOYHUTL PECYPCHYIO OLIEHKY
nepcnekTMBHbIX OObEKTOB, AeTaNN3NPOBaTh UX BHYTPEHHEE CTPOEHNE, YTOYHUTL NOMOXeHNe
MONCKOBOW CKBaXXWHbI.

2 [eonoro-reodmanyeckas xapakrepucTmka MeCTopoXKaeH s
2.1 Ctpaturpadus

Ha TeppuTopun, pacnonoxxeHHom B ceBepo-3anagHon 44actu XXeTbiban-Y3eHbCKOU
TEKTOHUYECKOWN CTYNEHU BCKPbLIT pa3pe3 Me3030UCKUX U KaAMHO3OUCKNUX OTITOXKEHWUH,
MaKcumMmarnbHon TonwuHon 3240 M (ckBaXkuHa |§|H-P1), 8 npeacTaBneHHbIM Nopogamu
TPUacoBOW, KPCKOW, MENOBOW, NANeoreHoBOW, HEOreHOBOW M YETBEPTUYHON cncTeM (PUCyHOK
2.2). M@T@p@MH@M NPUYPOYEHO K KPYNHON aHTUKNUHANbLHOW CKnaake.

PucyHok 2.2 - CtpaTturpadmyeckas KonoHka panoHa pabor.

INutonoro-ctpaTurpacdmyeckan xapakrepucTmka BCKpbITOro paspesa faeTcsi Ha OCHoBe
AaHHbIX KOMMMEKCHOMO U3y4eHusi KepHa U NpoMbICIIOBOM re0dU3UKN, BbIMOSTHEHHbIX MO
pa3BedoYvHbLIM U MOMCKOBLIM CKBaXMHaM B npeaernax Ketbi6an-Y3eHbCKON TEKTOHUYECKON
ctynenu (nnowanm XeTbi6an, Cesepo-3anagHuiii XXeTbi6an, Llanea, 3anagHas LWanea, Acap).
[nsa pacyneHeHns IPCKo- HEOreHOBOW YacTu pa3pes3a NpuBeKasnmcb AaHHble NPOMbICIIOBO-
reouanyecknx nccnegoBaHum, Tak Kak rpaHuLbl MUToNoro-uoctpaturpaduyeckmx
noApasgerneHnin aTom YacTu paspesa NpUypodeHbl K YeTKUM KapoTaXHbIM penepam,
npocrexmnBarLwmMmMcs B pa3pesax Ha MecTopoxaeHnax XKetblban-Y3eHbCKOM TEKTOHNYECKOMN
CTYMNEHW, r4e 3TOT pa3pes JOCTAaTOYHO XOPOLLO U3YYEH.

Meso3soickas rpynna (Mz)

Tpuacoas cuctema (T)

HwxkHuii otaen (T1) BekpbiTbii pa3pes TpUacoBbIX OTIIOXKEHWUIA NPeACTaBneH CBETO
CepoLUBETHLIMU U NECTPOLBETHBIMWU MOPOAAMM HUXKHENO OTAENa, Ha KOTOPLIX C YrIOBbLIM U
cTpaTurpadmMyeckum Hecornacmem 3aneraet necyaHo-rMHUCTO-aneBponmnToBas TOMLa HUXKHER
topbl

2 HmxHeTpnacoBble OTNOXEHUA NpeacTaBneHbl NPeMMyLecTBEeHHO KpaCHOLBETHbIMU
TEePPUreHHbIMU U Cepo-3efieHOLBEeTHbLIMU TepPUreHHO-KapOoHaTHbIMM NopoAamMm 1
npeacTaBrieHbl MHACKAM U OfIEHEKCKUM sipycamMu. BekpbiTas TonwmHa oTNnoXeHun konebneTcs B
npegenax ot 195m go 763 m.

WHackuin sapyc (T1i), oTNoXXeHUst MHACKOTo sipyca, BCKPbIThlE 3TUMWU CKBaXXMHAMMU, SBNSOTCS
KpaCHOLBETHbIMU TEPPUTEHHBIMU OTNOXEHNSMU, KOTOpble Ha KOXXHOM MaHrbiLwnake oTHOCATCA K
[onHannHckon cBMTE MHACKOro Apyca. TonwmMHa Nopoa MHACKOro sipyca cocTtaBnsaeT 284 m.
OneHekcknn sipyc - T10, Bbile NECTPOLBETHLIX OTIIOXKEHMIA C pa3MbIBOM 3arieraet kapboHaTHO-
TeppureHHas cepoLBeTHas M 3ereHoLBeTHas TosLLa ONEeHEKCKOro ipyca, B OCHOBaHUN KOTOPOW
3aneratoT 6asanbHble TYPOreHHble NecYaHUKN C rarnbkon rpaBus 1 06110MKaMmn ByfIKaHOreHHO-
0Cafl0YHbIX MOpoL, Cpean KOTopbIX NpeobnaaaloT 3eneHoBaTo-cepble U KpacHO-0ypble aprunnunTbl
npu yyacTUmn necyaHo-aneBpuUTOBbIX TY(OreHHbIX pasHocTen. MakcnmansHas TONWmMHa OTIIOXKEHNI
Ha MecTOpOXaeHun coctaBnsaeT 479 m.

KOpckas cuctema (J)

Ocafo4HbIN KOMMNEKC IOPCKOM CUCTEMBI U3YyYeH Hanbonee NosiHO, TaK Kak K HEMY NPUYPOYEHbI
NPOAYKTUBHbIE FOPU30HTbI. OTNIOXEHUS IOPCKOM CUCTEMBI BCKPbIThI BCEMU NPOBYpPEHHBIMMU
CKBaXXMHaMu 1 NpeacTaBneHbl HKHUM, CPEAHUM U BEPXHUM OTAENaMW.

HwxHun otpen (J1)

HwXHetopckue oTNOXeHNd B Npegenax TeppuTopum OTCYTCTBYIOT B CBA3U C NEpUOaoM
pernoHanbHOro pasmbiBa BEPXHETPUACOBLIX U HUXKHEKPCKNX OTIOXEHUN. B npegenax
COMPSPKEHHbIX TEKTOHUYECKUX 30H 3TU OTIIOXEHUS 3aneraroT C YrioBbIM U cTpaTurpadu4ecknm
Hecornacuem (OTCYTCTBYIOT BepXHe-CpeaHeTp1MacoBble OTMIOXKEeHUS) Ha nopoAaax



TpMacoBOro KOMnsiekca u npegcraBrieHbl CEPOLBETHOM TOSLLEN, CITOXXEHHOW PUTMUYHbBIM
YyepeaoBaHNEM NECHAHUKOB, aneBpOSIMTOB, MMNH. K 3TUM OTNOXEHNAM NpUYpOYEH NPOAYKTUBHbIN
ropu3soHT - FO-XII.

CpegHuii otaen (J2)

CpepnHetopckme OTMOXEHUA NpeacTaBeHbl KOHTUHEHTaNbHLIMU Y MPUOPEXHO -MOPCKUMMU
TEPPUreHHbIMM NOPOAAMM, 3aneratmLLMMM HECOrMacHO Ha OTIIOXEHNAX HUxHero Tpyaca. B 11
cocTaBe CpeaHEKPCKON TOMLWN BLIAENAKTCA aaneHCcKkuin, 6anocckuin, batckuim m
KensoBeMCKUN ApycChbl.

AaneHckuin aipyc (J2a), oTnoxeHns aaneHcKoro sipyca CrnoXeHbl pasHO3epPHUCTbIMU
necyaHmkaMmmn ¢ NOAYNHEHHbIMM NPOCIOSAMUN anNeBPUTO-TNIMHUCTBIX Nopog. B ocHoBaHnn Tonwm
3aneratoT rpybo3epHMCTbIE NECHAHMKKN C BKITHOYEHNEM ranek 1 KOHrnomepaToB. TonwmHa
aaneHcKux oTnoxeHun koneodnetcsa ot 126 m Ao 144 m. K necyaHo-rane4YHMKoBbIM OTIIOKEHUAM
aaneHckoro sipyca npuypodeHsl KO-XI, FO-XII npoayKTUBHbLIE FTOPU3OHTLI.

Banocckuin sipyc (J2b), oTnoxeHns Gaocckoro sipyca npefcTaBrieHbl YepegoBaHMEM necyaHo-
aneBpONUTOBbIX U MMMHUCTLIX Nopoa. 1o Bcemy pa3pesy BCcTpedatoTcs 00yrneHHble pacTUTerbHbIe
ocTtaTku. B BepxHen Tonwie npeobnagatoT necHaHukn, ¢ NpocrnosmMmm KapboHaTHbIX NeCYaHUKOB U
aneBpoOnMTOB C NOAYNHEHHBIMU NPOCIIOAMM MUH U yrnen. TonwmHa 6anocCKUX OTNOXEHUI
N3MeHsIeTCA B He3HauyMTenbHbIX Npeaenax ot 348 m (ckBaxkuHa SH-P1) oo 368 m (ckBaxuHa SH-
P3). K oTnoxeHnsim 6anocckoro sipyca npuypoyeHbl NpoayKTuBHbIE ropu3oHTbl KO-V, KO-VII, FO-VIII,
HO-IX, KO-X.

Batckuii apyc (J2bt) oTnoxeHns 6aTckoro spyca CrnoXxeHbl NepecnanBaroLLMMUCcs necHaHmkamm
anesponutTamu, rmmHamu. Beiwe no paspesy oTMeyaeTca 3aKOHOMEPHOE YepeaoBaHNE MMNHUCTbIX
N NEeCYaHNCTbIX NACTOB C BKNOYEHNEM OBYINEeHHbIX pacTUTENbHbIX OCTAaTKOB. BaTckuii Bo3pacT
noaTBepXKaaeTcs Haxoakamu payHUCTUYECKUX OcTaTKoB (MUkpodbayHa dbopammHudep) 1 AaHHbIMK
nanuHonoruu. TonwmHa 6artckoro sipyca nameHsietcsa ot 175 m go 199 m. K otnoxeHusm 6atckoro
sipyca NpuypoYeHbl NPoayKTuBHbIE ropm3oHThl HO-11, KO-, FO-IV, HO-V.

Kennosewckuin spyc (J2k), oTNoXeHUs: KeNMOBENCKOro sipyca 3areratT HECOracHo Ha
nogctunaroLwmx nopogax b6arckoro dpyca. OHM npeacTaBfieHbl TOMLWEN NepecnamBaHmns rviH,
aneBponNTOB, NECHAHMNKOB, C MPOCIIOSAMWN Meprenen n N3BEeCTHSIKOB. TOrLWMHA KENNOBENCKUX
OTNOXeHN nameHsietcs ot 111 m o 122 m. K KennoBenckum oTnoxeHuam npmuypoyeH Ho-I
NPOAYKTUBHbIA FOPU3OHT.

BepxHun otgen (J3)

BepxHetopckme 0TNoXeHUs UMEOT MOBCEMECTHOE pa3BuTne U NnpeacTaBreHbl kKapOoHaTHO-
TeppUreHHbIMK, coaepXaLLiMmm pasHoobpasHyo Makpo-MUKpodayHy, YTO NO3BOSUIIO B UX COCTaBe
BblOENUTb OTNOXEHUSA OKCOPACKOro N KUMEPUAX-TUTOHCKOro sipycoB. Ha noacTunatoLwmx
nopoax KenmnoBencKoro apyca cpegHen 1opbl OTNIOXKEHUSI BEPXHEro OTAeNa 3aneralT HeCornacHo.
Okcdhopackuii sipyc (J30), 0TNOXEHMS OKCOPACKOro sipyca NpeAcTaBrieHbl TONLWEN MNH C
NpPOCHOsIMN N3BECTHAKOB, MEPrenen, necHaHNKOB U aneBponmMToB. BepxHeokcdopackne oTnoXeHUs
npeacTaBneHbl IMMHaMKU C NPOCNOSAMU Meprenen u N3BeCTHSAKOB, MPOCIION KOTOPbIX
yBENUYMBAIOTCA B BEpXax pa3pesa. TonwmnHa NpocrnoeB U3BECTHAKOB, Meprenen n kapboHaTHbIX
NeCYaHWKOB Cpeaun 3eNeHOBaTO-CEPbIX MMYH YBENMYMBAKOTCA K Bepxam pa3pesa. TonuwmHa
OTNOXeHNn OKCOopACKOro sipyca B CkBaXkuHax nnowaan Lansa nameHsietca B npegenax ot 187 m
Jo 212 m.

Knmepuok-TUTOHCKNIA ApyC (J3|<|ﬂ+tt), HepacdIEHEHHbIE OTNOXEHUS KUMEPUOK-TUTOHA
BblAENSETCS NO COMOCTABIIEHNIO C NANEOHTOSNIONMYECKN OXapaKTepmn30BaHHLIMU pas3pesamm
nnowagm XKetwiban, BoctouHbii XKeTbiban, Tacbynart n gpyrmx B npegenax »Ketbiban-Y3eHbCKoM
TEKTOHUYECKOW CTYNEHW. JInTonorndeckn oTnoXeHns NnpeacTaBneHbl pasHoobpasHbIM COCTaBOM
NNTOTUNOB KAapOOHAaTHLIX NOPOA: M3BECTHSIKU Cepble, NIOTHbIE, NENUTOMOPMHbLIE, CIIIANCTLIE,
Meprenu cepble C 3efIeHOBaTbIM OTTEHKOM, CAIOAUCTLIE, MAOTHbLIE, 4ONTOMUTLI 3€f1IeHOBaTO-CEepbIE.
TonwurHa oTnoXeHnn B ckBaxknHax nnowanmn LLansa coctaBnseT ot 118 m oo 127 1m.

MenoBas cuctema (K)

HwxHun otaen (K1)

OTnoXxeHUs1 HUXKHEro otaerna npeacTaBneHbl BanaHXUHCKUM, TOTEPUBCKUM, DappeMCcKunm,
anTCKMM 1 anbOCKUM sipycamu.

BanarxuHckuin spyc (K1v), B OCHOBaHMM OTNOXEHWUI BanaHXMHa 3aneratoT necyaHukn ¢ Npocrioem
MEJTIKOM ranbku 1 ooCOPUTOBbIX KENBAKOB, YTO CBUAETENbCTBYET O TPAHCTPECCMBHOM 3arieraHmm
nopog v npeaBanaHXMHCKOM NnepepbiBe B 0CaaKoHaKonneHnn. BepxHasa yacTtb paspesa
npeacTaBrieHa TEPPUreHHbIMU 1 KapOoHaTHLIMK NecdYaHnkaMn. B nogoLLBeHHONM YacTu pa3pesa, B
OpraHoOreHHO-AeTPUTOBbLIX U3BECTHSIKAX OTMEYanTCA 0OUINbHbIE BKITHOYEHUS 0O6JTOMKOB pakoBUH
dayHbl. TonmrHa oTNoXeHU BanaHXxXnMHCKoro spyca nnowaau LWanea cocraendet 30-38 m.



FoTepuBckuin sipyc (K1g), 0TNoXeHMs roTEPUBCKOro sipyca NpeAcTaBeHbl, B OCHOBHOM, IMNHaMM C
NogYNHEHHBIMW MPOCIIOSMU NECYAHMKOB W aneBponnTOB. TOMWMHA OTIIOXKEHUN rOTEPUBCKOTO
apyca - 20-21 m.

Bappemckuin spyc (K1br), GappeMckuin spyc npeacTaBneH TosLLEen NecTpo-oKpalleHHbIX
TEPPUIreHHbIX NOPOA, 3arerarLmx CorfnacHoO Ha OTNOXEHUAX roTepumBa. TonwmHa OTNOXEHNN
b6appemckoro sipyca coctasnsietr 107-108 m.

AnTtckuii sipyc (K1a), oTNoXXeHUss anTCcKoro sipyca - 3T0 TeppUreHHble Mopckne oGpa3oBaHus: IMUHbI
C NPOCNosiMM NECYaHMKOB N aneBponmMToB. B ocHoBaHMM pa3pesa NpocrexnBaeTcs Crion
kapboHaTHOro necvaHuka ¢ ocopUTOBLIM KOHITIOMEPaTOM, YKa3biBatoLLMI HA TpaHCrPecCuBHOE
3aneraHve OTNOXEHUI anTCKOro sipyca Ha pasnu4yHbiX nogpasgeneHnsax Heokoma. TonwmHa
anNTCKUX OTIIOXKEHUN N3MEHSIETCA B HE3HAUYUTESNbHbIX Npegenax n coctaesnset 21-94 m.

Anbbckuii sipyc (K1al). OTnoxeHns anbbckoro spyca npeacTaBreHbl NeCHaHo-IMNHUCTBIMU
nopogamu. Mo COOTHOLLEHMIO NIMTONOMMYECKMX TUMOB NOPOL, U NaneoHTONOMMYECKUM SaHHbIM
BbIAENAITCA TpM NogbsApyca, Kak B TUMNOBbLIX pasaenax 'opHoro MaHrbiwnaka, Takke B
aHanorn4Hbix paspesax ckBaxuH KOxxHoro MaHrblilinaka. Tpex4yneHHoe AeneHne anbOCckux
OTNOXEHU oTMevaeTcs Ha nnowaaax Xetoiban, Terre, Tacbynar, n gpyrux. TonwmHa anb6ckux
OTNoXeHunn coctaBndaetr 569 mun 570 m.

BepxHuii otoen (K2)

B npenenax KOxxHoro MaHrbllLinaka BepXHEMENOBbIE OTIIOXEHUSI UMEIOT NOBCEMECTHOE
pacnpoCcTpaHeHne 1 BCKPbITbl BypeHneM BO BCEX CTPYKTYPHO-TEKTOHMYECKMX 30HaxX. B npegenax
XKeTbiban-Y3eHbCKON TEKTOHUYECKOW CTYNEHN OHM MMEIOT YETKO BblpaXKeHHOEe ABY4YSIEHHOE
CcTpoeHune.B cocTaBe BepxHero otaena MenoBbiX OTNIOXEHWI Ha nnolwaan Lanea BeigenstoTcs
NMopOoAbl CEHOMAHCKOrO sipyca U HepacufieHeHHble KapOoHaTHbIE OTNOXEHUS CEHOH-TYPOHCKOro
Hagbspyca No aHanornmm ¢ BepXHEMENOBbIMU pa3pe3amu, BCKpbITbIMU BypeHrMeM B npedenax
>KeTbliban-Y3eHbCKOM TEKTOHMYECKOW CTYNEHN U OPYTUX COMpPeaenbHbIX CTPYKTYPHO-TEKTOHNYECKNX
30H.

CeHomaHckuin sipyc (K2s), oTnoxeHus npeacTaBneHbl YepeaoBaHNEM NECYaHNKOB 3eN1eHOBaTo-
CepbiX, NECKOB, arieBPONINTOB TEMHO-CEPbIX, 3€MIEHOBATO-CEPbIX, MIACTUYHbIX IMNH NAOTHbIX,
aneBpUTUCTbIX C BKNHOYEHNEM drayHbl. TOMWMHA CEHOMaHCKNX OTIIOXEHUI cocTaBnseT oT 121 m go
126 m.

1 CeHOH-TypoHCcKui Haabspyc (K2sn+t), Ha OTNOXEHUAX CEHOMaHa CeHOH- TYpOHCcKas Tornwa
3arneraeT HeCcornacHo, Ha 3To ykasbiBaeT nnact ocOpPUTOHOCHOMO Nec4YaHnka ¢ KOHKpeLMsMin
docdopuTOoB, 3anerarLmn B OCHoOBaHMK pa3spesa. [1o nntonorn4eckum ocobeHHOCTAM B TONLEe
CEHOH-TYpOHa BbIAENSAOTCS OTNOXKEHNS TEPPUTreHHO-KapboHaTHbIE (HWKHSS YacTb pa3pesa) 1
KapboHaTHbIE (CpeaHsis U BEPXHAS YacTu paspesa). TonwmnHa OTNOXEHNA CEHOH-TYPOHA - 71 M 1
78 m.

KanHo3sonckas rpynna (KE|)

ManeoreHoBas cucrema (P)

B cocTaBe naneoreHOBbIX OTIOXEHUI, MMEIOLLMX NOBCEMECTHOEe pacnpocTpaHeHue, B
npegenax MaHrbiwnaka u conpegenbHbIX permoHax BblAensanTca nopoabl AaTCKOro spyca,
HepacuJieHeHHble OTNOXEeHUs1 NaneoLeH-30LeHOro oTAeNoB U ONIMFrOLeHOBbLIN oTAer.
Oartckun sipyc (P1d), OTnoxeHus faTcKoro sipyca 3aneralrT ¢ pasmMmbiBOM Ha NOACTUNAIOLLMX
nopoaax ceHoH-TypoHa. OHM nNpeacTaBrieHbl YepegoBaHUEM U3BECTHAKOB U Mepreren ¢
npocrnosamu rmuH. TonwmHa gaTcK1Mx oTrnoxeHum coctaBnsaeT 30-31 m.
ManeoueH-3oueHoBbLIN oTaen (P1-P2)

HepacuneHeHHble NaneoLeH-30LeHOBbIE OTIIOXKEHUS 3areraroT TPAHCIPeCCUBHO Ha
NoACTUIAKLWMX NopoAax AaTCcKoro sipyca. B HUXKHen 4acTu OHU CroXeHbl 3ereHoBaTo-
cepbiMU MeNKO3epPHUCTbLIMU, KAPOOHATHLIMU NecYaHMKaMu U NecKamMu rnaykoHMTOBO-
KBapLeBbIMU, U3BECTKOBUCTbLIMMU. TOMLLNHA OTNOXEHUI n3MeHseTcd oT 126 m go 167 m.
OnuroueHoBbIn otaen (P3)

JinTonornyeckn nopoAabl onuroueHa npeacraBneHbl OQHOTOHHOW TOJSILWEN MNH, C
npocnosiMm aneBpoNIUTOB U meprenen. C nogctunamwwmMmMmm ocagkamMmm 3aoUeHa cBfA3aHbl
nocTeneHHbIM NepexoA0M POBHO KakK U C NepeKkpbiBalowMMM NopoaaMmm HeoreHa (MUOLEH).
TonwmHa onUroueHoOBbIX OTIIOXKEHUN U3MEHAETCA B 3HaYUTENbHbIX Npegenax, Yto
obycnoBneHo HeOreHoBOM TpaHcrpeccuen n coctasnset 70 m.

B 6onbwmnHcTBe CKBaXXUH XKeTbi6an-Y3eHbCKOM TEKTOHUYECKOU CTYNEHU ONIMFrOLEeHOBbLIE
OTNOXEHUsI N0 CXOACTBY JIUTONIOrMYECKOro cocTaBa (MOHOTOHHas FMMHUCTas TonLa) ¢
HWXHEeMUNOLIEHOBbLIMU BbIOENsATCS COBMECTHO. B cBOOOBbIX YacTAX NOOHATUNA 3TH
OTNOXEHUs1 YaCTUYHO UITU NOJTHOCTbLIO Pa3MbIThI.

HeoreHoBas cuctema (N)



OTnoXeHUsi HEOreHOBOM CUCTEMbI B GONBbLUMHCTBE pa3pe3oB CKBaXuH XeTbiban-Y3eHbCKOM
TEKTOHUYECKOW CTYyNeHu npeacraBneHbl MeprenucTo-rimHUCTO-U3BEeCTKOBUCTbLIMU
nopogamu, TONLMHA KOTOPbIX 00ycnoBrieHa HeoreHoBoM TpaHcrpeccuen. TonwmHa
HeoreHoBbIX OTNOXeHUn coctaBsnsieT 40 m.

YeTBepTHnyHas cuctema (Q)

YeTBepTUUYHbIE OTMIOXEHUS UMEIOT LUMPOKOe pacrnpocTpaHeHue Ha MaHrbiwnake. B paspesax
ckBaXuH KOxxHoro MaHrbiwnaka OHU npeacTaBieHbl CYriMHKaMU, rIMHaMm, neckamm,
cynecsiMu, rpaBMeM KOHTUHEHTanbHOro (NponBUanNbLHO-AeNBManbLHOro U 30510BOro)
reHesuca.

TonwwuHa oTnoxeHun 3-5 m.

2.2 TekTOHMKa panoHa paboT

B ceBepo-3anagHom Yactu XKeTbibaii-Y3eHbckon TekToHn4Yeckor ctynexdm (KYC) pacnonoxeH
AaHHbIN paioH paboT. B pernoHanbHOM TEKTOHMYECKOM OTHOLLIEHWM 3Ta TEPPUTOPUS HAXOOMUTCH B
npenenax ceBepHon 60pToBoN 30HbI KOXHO-MaHrbiLnakckoro npornéa u orpaHM4YnMBaeTCcs ¢
ceBepa KpYMHbIM perMoHarnbHbIM pa3fioMoM, pasaenstowmm npornbd n beke-balukyaykckuin Ban
(PucyHok 2.3).

PucyHok 2.3 - TekToHnyeckasi cxema MaHrbiwnakckon HITI

Tpn OCHOBHbIE CTYNEHN CTPYKTYPHOroO aTaxa B pa3pese XeTblban-Y3eHb ABNSIOTCA: Naneo30MCKUN
PYHOAMEHT, OPCKO-YeTBEPTUYHBIN NaTOPMEHHbIA YeX0n U1 3arnerarLwmn Mexay HuUMu
OTHOCMTENBHO cnabo AMCMNOLUMPOBaHHbIM M HEMETaMOPMU30BaHHbIN A0PCKUIA (BepXHENEpPMO-
TPWUacOBbIN) NEPexXoaHbIA 0Cag04YHbIA KOMIEKC.

CTtpykTypa dyHOameHTa marno udydeHa. Ha dpyHgameHTe ¢ yrrnoBbIM Hecornacmem saneratt
nopoabl NPOMEXYTOYHOrO CTPYKTYPHOrO aTaxka TpuacoBoro Bo3pacTta. B npegenax XKYC atn
OTIIOXEHNSA AOCTaTOMHO XOPOLLO U3yYeHbl CEeNCMUYECKUMU nccnegoBaHnamun. B uHtepeane
TPMacoBOro NeEPexXoaHoOro KOMMiekca OTIIoKEHUIN Ha tore 1 toro-3anage XKetblban-Y3eHbCkom
CTyNeHn NpocrexumBatoTcs oTpaxatowme ropnsoHTel V13 (penep B BepxHeM Tpuace), V211 un V21V
(kpoBns 1 NogoLlBa kapboHaTOB cpeaHero Tpuaca), M nodT NOBCEeMECTHO ropn3oHT V32 - KpoBns
KpaCHOLBETOB MHAA HUXKHEro Tpuaca.

Mo gaHHbIM BypeHust omMKeMpyeTca CoKpalleHme 1 NoMHOoe BbiNageHue U3 paspesa OTNIOXEHUN
BEPXHEro U CpeaHero Tpuaca B npegenax ceBepHom n LeHTpanbHon Yacten XKeTblban-Y3eHbCKom
cTyneHun. OTo NOATBEPXAAeTCAa 1 pedynbTatammn cencmopasseakm MOIT: HabntogaeTcs
nocnenoBaTenbHbI BbIXOA OTpaxatoLmx ropnsoHTos (OI) atoi yactu Tpuaca (V13, V211, u V2IV)
noa NpeabiopCcKUI pa3mblB, MOCIE Yero NnepexofHbi CTPYKTYPHbIN 3TaX NpeacTaBfeH TOMbKO
OTNOXEHNAMU HUXKHETPUACOBOro BO3pacTa, B TOM YUCIE N Ha paccMaTpuBaeMon Tepputopuu
(ropmsoHT V32).

C mMeHee pe3knM, HO YETKUM YrioBbIM U CTpaTUrpanyecknm HecorriacmemM Ha nopogax
NepexoaHOro CTPYKTYPHOro aTaxa 3aneraeT nnatopMEHHbIV YEXOIT, KOTOPbIN BKIOYaeT B cebs
TeppureHHble N kKapboHaTHble MOPOAbI OPCKO-YETBEPTUYHOIO BO3pacTa.

Mo gaHHbIM TpecTa «MaHrbiwnakHedTereodmamkar , cunaMmm KOTOporo B OCHOBHOM NPOBOAMIIOCH
N3yyeHne CTPOEHNS pa3pesa CENCMNYECKON pa3BeaKkon, B N1aTddOPMEHHOM Yexne C pasfinyHom
CTENEeHblo HaIEXXHOCTM NPOCNeXnBalTcs 4 oTpaxarowme ropmusoHThl |l (nogowssl rotepusa),
IV1 (penep B okchoppae), IV2 (penep B 6aiioce) u V1 (nogowsa opbl unu pasmbitas
NOBEPXHOCTb AOKPCKUX OTIIOXKEHUN).

CTpPYKTYpPHbIN NS1aH 3TUX OTIIOXEHUA OTHOCUTENBHO NPOCT. YKeTbiba-Y3eHbcKkasa CTyneHb
npeactasnseT cobon TeppaconofobHY0 CTPYKTYPHYHO 30HY 3anagHo-ceBepo-3anagHoro
NpOCTUPaHUS.

B npegenax XKYC BbIsiBNEHHbIe NoKasnbHbIE NOAHATUS NO OTNIOXEHMSIM NNaTOPMEHHOro Yexna
rPYNNUPYOTCS B TPYM OCHOBHbIE aHTUKITMHANbHbIE 30HbI CybnapannenbHble permoHansHomy beke-
BalukyaykCckoMy pasfiomy: CEBEPHYIO - 3aHMMaloLLY0 Hanbonee BbICOKOE rMncoMeTpuyeckoe
nonoxeHue - 2Y3eHb-KapamaHabi6acckyto, LleHTpanbHy - XKeTbIGauCKy o U KXKHYHO -
Haunbornee norpyxeHHyro, TeHre-TacOynaTcky, OpUEHTUPOBAHHBIE, COTNTIAaCHO, NPOCTUPaHMUIO
Bcen XKeTblbal-Y3eHbCKON CTyNeHM B LLIESTOM C BOCTOK-HOro BOCTOKa Ha 3anaf-ceBepo-3anag,.

B npepenax XKYC BbisiBNeHHble NoKasnbHble NOAHATUS NO OTNIOXEHUSM NNaTopMeHHOro Yexna
rPYNNMPYOTCA B TP OCHOBHbIE aHTUKMMHANbHbIE 30HbI CybnapannensHble pernoHanbHoOMy beke-
BalukygykckomMy pasnomMy: CEBEPHYHO - 3aHMMatoLLyt0 Hanbonee BbICOKOE MnCcoMeTpruYeckoe
nonoxeHue - YseHb-KapamaHgblibacckyto, LeHTpanbHyto - XKeTblibanckyto 1 1oxXHyto - Hambonee



norpyxeHHyto, TeHre-TacbynaTckyto, OpUeHTMPOBaHHbIE, COrNacHO, NpocTupaHuto Bcen XKeTbiban-
Y3€eHbCKOWN CTYMEHN B LIeNIOM C BOCTOK-IOr0O BOCTOKa Ha 3anaa-ceBepo-3anag.

JInHenHoe pacnonoXXeHne aHTUKIIMHANbHbIX 30H N UX CTyNeHYaToe NOrpy>KeHne B HanpasneHuu ¢
ceBepa Ha Hor CBA3bIBAOTCA C HaNMMyMeM B cKnag4yaTtoMm pyHAaMeHTe pas3nioMoB CyOLIMPOTHOMO
npocTupaHus, obpasyowmx psa 6nokos, KOTOPbIM B NNaT(OPMEHHOM Yexre OTBeYalT Ha3BaHHbIe
AHTUKNNHarnbHbIE 30HbI. Paznombl, aMnnntyga KOTOpbIX 4OCTUraeT COTEH METPOB, HE
orpaHuymBaloTcs yHOaMEHTOM, a NPOSABASIOTCA B Tpyace v gaxe B NnatopMeHHOM Yexne.
Kpome OCHOBHbIX aHTUKIMHAIbHBIX 30H BbIAENSIOTCS elle U MeHee NPOTHKEHHbIE TEKTOHUYECKNE
nunHun. Tak ceBepo-3anagHee Y3eHb-Kapamangbibacckom aHTUKIMHANbHOM 30HbI, Ha rpaHuLe
YKeTbiban-Y3eHbckonm ctyneHm n beke-balukygykckoro Bana, pukCMpyeTcs 4OBOSIbHO NPOTSHKEHHAs!
BypmalunHckas npupasnomHas 30Ha, npegcrasndtowas cobon, B LLerom, NOAHaABUIOBYHO
CTPYKTYpPY, NpUMbIKaIOLLYI0 K pernoHanbHomy KOxHo-Beke-balukyoykckomy pasnomy B3OpocoBoro
TMNa, NI0CKOCTb CMECTUTENS KOTOPOro nagaeT Ha cesep.

B npegenax nccnegyemon Tepputopun nNo pesynbTatam paboT cericmopasBenoyHbix naptui 1/70
n 1/71 tpecta «MaHrbiwnakHedTereodumsmka» B 1972 rogy 6binm BoisiBNEHbI ABE NOKanbHbIe
aHTUKNUHarbHbIE CTPYKTYpbI:

LLanea v >KanraHoin, Ha KOTOPbLIX NOcre geTanM3aumMm cencmopasBenodHbiMu pabotamum MOI'T
pasnuyHon kpaTHocTu (8o 96), nonyyeHHble B 1989-1992 rr. 6110 Ha4aTo NOUCKOBOE BypeHue: Ha
LLlanBse - ckBaxknHa No1 n Ha XKanraHoe - ckBaxkuHbl No 1, 2,5, 7.

AHanus3 matepunanos nokasblBaeT, YTo ckBaxnHa No-1 Ha cTpykType LLansa 6bina npobypeHa 3a
KOHTYPOM CTPYKTYPbl, 4TO MOXET CNYXUTb OAHUM N3 00bACHEHWI €€ HENPOAYKTUBHOCTU. TO xe
camMoe 0O6BbACHAET OTHeCceHme CkBaxUHbl No 2, 5, 7 K HeNpOAYKTMBHbBIM, NPOOYpPEHHbIE 33 KOHTYPOM
CTPYKTYpbI (PUCyHOK.2.4).

PucyHok 2.4 - nybuHHbIn pa3pes no NP b-b

Ha cTpyKkTypHOI KapTe no oTpaxatowemy ropusoHTy V3 doyHOaMeHT, NpeacTaBEeHHbIN
OTIIOXEHUAMW HUXKHEro Tpuaca, xapaktepusyeTcsi pa3sBUTMEM MHOMOYUCIEHHbIX Pa3pbiBHbIX
HapyLleHnin, U3 KoTopbix LLanBuHckum gyroobpasHbii pa3nom orpaHuymnIT MUrpaumio HedTn, YTo
Bblpa3unsocb B dopMmnpoBaHmn mectopoxgeHus Lanea, a pasnom no nepmndpepun >XanraHonckoro
NOAHATUA ceBepOo-3anagHoro NPOCTUpPaHus, orpaHnynn XXanraHomcKyto aHTUKNUHanb.

B cooTBeTCTBUM CO CTPYKTYPHBLIM NriaHOM oyHAAMEHTA, FOPCKUE U MeNOBbIEe OTNOXEHUS
yHacnegoBanu 3Ty MOpgOrormio 1 Ha CTPYKTYPHbIX KapTax penepHbIX YPOBHSIX OTODpaxkatoTcs B
BMAE aHTUKIMHANbHbLIX CTPYKTYP.

Mo BceM oTpaxarLmm ropusoHTam HabnogaeTcs perMoHanbHOe NorpyxeHne nopog ¢ ceBepo-
BOCTOKa Ha toro-3anag. Ha cesepo-BoCcTOKe nroLiagun npoTpaccMpoBaH PermMoHarnbHbIn pasroMm,
otaenstowmn XKeTtblbar-Y3eHbCKyto cTyneHb oT beke-balukyaykckoro Bana.

CTpyKTYpHbIV NnaH no oTpaxatoLemy ropm3oHTy V3 oTobpaxaeT CTpOEeHNE HUXKHETPUACOBbIX
OTNOXEHUIN U OCHIOXXHEH MHOTOYUCIIEHHLIMW pa3HOHAaMNPaBneHHbIMU HapyLLUEHUSMMU,
dopmupytoLwmmn 6nokoBoe cTpoeHue nnoLlaan (pucyHok 2.5).

PucyHok 2.5 - CtpykTypHas kapta no Ol V3 (HWKHETpracoBbIE OTIIOXEHWS).

CTpyKTYpPHbIV NIaH KOPCKO-MENOBbLIX OTIOXKEHUI CyLLLECTBEHHO OTNMYAETCA OT TPUACOBOro nnaHa.
KOpckune nnacTbl B BUAE NOKpoBa C rMy00oKMM pa3mbIBOM 3arieratoT Ha CIOXXHOM penbede
TPUacOBbIX OTNOXEHUIN (PUCYHOK 2.6).

Mo V1 oTpaxatowemy ropusoHTy nogHsatne Llanea B oTnMYmMe OT CTPYKTYPHbLIX NOCTPOEHUI MO
matepuanam 2D, roe oHO 3akapTUpPOBaHO B BUAE ABYX KynoOnoB, N0 MaTepuanam TpexMmepHom
cencmopasBeaku npeactasnsieT cobor eauHyo GpaxmaHTUKIMHANBHY CTPYKTYPY C pasmepamm
Nno OKOHTYypwuBatoLLen nsormnce mmHyc 12320 m 3,9x1,8 km n amnnutygom okono 50 m.

or IV2
ol v1

PucyHok 2.6 - CTpykTypHble kapTbl no O V2 (MenoBble 0TNoXeHus) n |§|I' V1 (topcko-menoBble
OTIOXEHUS).

Mo O IV2 cTpyKTYpHbIN NNaH NpakTUYeCcKn He OTNMYaeTcs OT Hukenexaulero. ManoamnnutygHoe
nogHaTtue LWanesa o6ocabnmBaeTcs B KOHTYpe n3oruncel MmHyc 1780 m n nmeeT pasmepsbl 2,5x1,0



KM 1 amnnutygy okomno 15 m.

MenoBble OTNOXEHUS 3aneratoT Ha Pas3MbITON NOBEPXHOCTU FOPCKUX OTIIOXKEHUI, C KOTOPOK
cTtpatuduumpyeTtcs |l oTpaxaroLwwmii FOpnsoHT, yBEPEHHO NpocreXnsaemblini Ha BPEMEHHbIX
paspesax.

2.3 HedprerazoHocHOCTL nccnegyemMoro panoHa pabor

Cnenys 13 3akOHOMEPHOCTEN NPOCTPAHCTBEHHOMO pas3MeLLeHNs MPOMbILLIEHHbBIX CKOMNEeHNIA
yrneBogopoaoB B OTIIOXKEHUSX NNaTdopMeHHOro Yyexna cesepHoro 6opta KOxxHO-MaHrbIwnakckoro
npornba, nepcnekTuBbl HePTEra3oOHOCHOCTM U3yYaeMon TEPPUTOPUM CBA3LIBAIOTCS CO
CpeLHEerpPCKON N HKHETPUACOBOW PermoHanbHO NPOAYKTUBHBIMW TOSLLAMMW.

KOpckne otnoxeHus Ha Tepputopumn XKeTblban-Y3eHbCKOM TEKTOHUYECKOW CTYNEHW ananasoH
He(pTEHOCHOCTM KOTOPbLIN KoNebneTcsa B LUMPOKUX Npeaenax. Ha MecTopoxaeHusax Y3eHs,
KapamaHabibac, KeTbiban, npnypoYeHHbIX K KPYNHbIM BbICOKOAMMAUTYAHbIM
OpaxnmaHTUKNMHaNbHBIM MOAHATUSAM, MPOMBbILLNIEHHbIE 3aneXun HedTn 1 rasa yCTaHOBMEHbI N0
BCEMY KENNOBEN-HUKHEIOPCKOMY pa3pesy. Ha menkmx obbekTax, Takmx kak bypmawa, Ces.
KapamaHabibac, 3anexun Haxoaarcs B OTNoxeHusix 6aroca, a Ha AipaHTakbipe Npo4yKTUBHbIMMY
ABNAIOTCS aaneHCKue OTNOXEHUS (rOpU3oHT PO—X|I|).

Heo6xoamMmo 0TMETUTb, YTO ANS Manopa3MepHbIX U ManoamMniMTyAHbIX CTPYKTYP XapaKTepHbIM
ABNSAETCS Hanu4ne B paspese nnaTopMeHHOro Yexna OaHON, B peaknx cnyyasx AByX 3anexen
(ArpaHTakblp, LLUnkxmp, BocT. Y3eHb, Mongbi6aii n ap.). K Takum o6bektam 0THOCSTCS CTPYKTYpb!
LWanea, 3an. Wanea, Typbac, KynHasap, 3akapTupoBaHHble cencmopassenkor MOIT no uenesbiMm
OTpaxatoLLMM ropM3oHTaM B HOPCKOWN TOSLLE M PACMONIOXKEHHbIE B @HANOMMYHbIX CTPYKTYPHO-
TEKTOHMYECKMX YCMOBUSX.

B npouecce pa3Begku NpoMblLUEHHbIE MPUTOKN YINEBOAOPOAOB Ha Mrowaan 6binmn Nony4YeHsl B
ananasoHe rnyouH 1700-2500 m n3 KO-, KO-1I1, KO-VII, KO-VIII, KO-1X n KO-XIIl ropn3soHTOB topckom
NPOAYKTUBHOW TOSMLMN:

-k ropn3oHTy KO-Il BaTtckoro sipyca npuypoyeHa HedpTerasoBasi 3anexb ¢ 4ebMTOM rasa Ha 7 MM
wryuepe 62,0 Teic. M3/cyT, a HedpTU - 44,0 M3/CyT.

-B KO-Ill ropm3oHTe GaTckoro sipyca nosnyyveH nputok Hedptn gedutom 11,2 m3/cyT.

- B ropu3soHTe KO-VII banocckoro apyca nonyyeH nputok Hedotn gedbutom 42,2 m3/cyT. npn
aenpeccun 64,4 atm

-B paspese KO-VIIl ropmnsoHTa Hanocckoro sipyca BblAENATCA ABE CaMOoCcTosATE NbHbIE 3anexu: "A"
n "B".MepBbi pe3epByap NPUYPOYEH K KPOBME rOPU3oHTA, rae B nHTepsane 1847-1857 m
nony4eH oHTaH HedpTn AedbuTom 72 m3/cyT Ha 9 MM wiTyuepe. 3anexb NnacToBas, CBOAOBas.
3anexb "B" BbisiBNeHa B CpeHen YacTu ropusoHTa, rae B uHTepsane 1870-1880 m. nonyyeH
oHTaH rasa gebutom 138,7 Tbic. M3/cyT Ha 9 MM wWITYyLEpe.

-B pa3pese HO-IX ropmsoHTa 6arocckoro sipyca yCTaHOBEHO Hann4yme AByX 3anexen, rae
nony4eHbl poHTaHbl rasa gebutom o 53,0 Teic. M3/cyT Ha 9 MM WITYLEpPE U NPUTOKN HEPTH
aebutom ot 0,44 m3/cyT. 0o 5,72 m3/cyrT.

-8 6a3anbHoM nnacte KO-XIIl ropu3oHTa OTKpbITa HE(PTAHASA 3anexb C NPUTOKOM HedpTh ao 12,3
m3/cyT. 3anexb nnacToBas, CBO40Bas, BbICOTON 62 M.

MnotHocTb HedhbTn konebnetcs ot 0,850 oo 0,888r/cm3, NpNYeM HMKAKOWM 3aKOHOMEPHOCTU B
pacnpegeneHnm NNoTHOCTEN HEPTU MO rOPU3OHTaM He OTMeYaeTcsl.

OcHOBHble NapameTpbl MECTOPOXAEHUSA XapaKTePU3yTCA CneaylowmMm 3Ha4eHUSIMu:
KoadhpULUMEHTBI MOPUCTOCTM MO rOpU3oHTaM n3MeHanucb B npegenax ot 0,21 go 0,15,
KoadhdmuneHTbl He(pTerasoHacbILLEHHOCTU onpeaeneHbl Mo NPOMbICITOBO-re0n3nYeckKMM JaHHbIM
N N3MEHSAITCA NOo 3anexam B guanasoHe ot 0,62 go 0,74. banaHcoBble 3anackl HedhTH,
noAcuynTaHHble no kateropmm C1, cOCTaBnsOT B LLENOM No MeCTopoxaeHuo 5759,0 Twic. T,
nssrekaemole - 1423,0 TbIC. T, 3anackl rasa rasoBbiX Wanok coctasnaoT - 344,0 MriH.mM3.

Mcxoas n3 3akoHOMepHOCTEN NPOCTPAHCTBEHHOMO pa3MeLLeHNst MPOMbILLSIEHHbLIX CKOMNEHUI
yrneBogopoaoB B paspese ocagodHoro yexna Xetblban-Y3eHbCKon 30HbI HedhTerasoHakonneHus,
0CODOEHHOCTEN reonorMyeckoro CTPOEHNs 1 yCnoBuii GOpMMUPOBaHKSA NOKanNbHbIX CTPYKTYP,
OCNOXHSAOWNX KOHTpaKTHY TEPPUTOPUIO, MOXXHO caenaTtb CneayoLlime BbiBOAbI:

- OCHOBHbIE MepCneKkTnBbl 0OHAPYXEHMS NPOMBbILLIIEHHbIX 3arieXen yrneBogopoaoB CBA3bIBAKOTCS
CO CpeaHEePCKUMM OTIIOXEHUAMU: C aaneH-6anocckumm - B npegenax LWanea->KanraHonckoro
dparmeHTa Y3eHb-KapamaHabioackom aHTUKIMHANBLHOWM 30HbI 1 ¢ Banoccknmm - B Npedenax
BypMalLMHCKOM NpUpPasnoMHON 30HbI;

- B KAQ4YeCTBE 3TANIOHOB ANA OLEHKWN NEPCNEKTUBHbIX PECYPCOB METOAOM reoflormyeckux aHanorum
Mo NIIOTHOCTAM pa3BefaHHbIX 3anacoB NPMHMMAOTCS COCEAHNE MECTOPOXAEHUS ANpaHTakbIp U



Bypmawa);

- B npouecce NoucKoBbIX paboT crnegyeTt MMeTb B BUAY, YTO paccMaTtpuBaemMasi Tepputopums
nonagaeT B 30HY BO3MOXHOIO pPa3BUTUS HEAHTUKITMHANbHbIX JTOBYLUEK B KAPOOHATHBIX OTAOXEHUAX
BEPXHEN t0Pbl.

MpuypoueHHoCTb cTpykTyp Lanea n XXanraHon k XKeTbiban-Y3eHbCKOM TEKTOHUYECKOW CTYMNEHN
npegonpenennno nepcnekTuBbl 0OHapyKeHus 3anexen HedTy 1 rasa B HOPCKOW TOJILLE.

Yxe siHeape 2009 roga npobypeHHas pa3BedovHO-nonckoBas ckeaxkmHa SH-P1 BbisBuna gse
3anexwu HedpTu: B KO-X|| ropn3oHTe cpeaHel opbl U B ONIEHEKCKUX OTIIOXEHUSAX HUXXHErO Tpraca, a
ckBaxkmHa SH-PR 2, npoGypeHHasa B KOHTYpe onepaTuBHbIX 3anacoB nogresepauna Hanndme 6onee
MOLLIHON HeddTeHaChILWEHHOW TOMLWM N HeddTeHaChILWEHHOCTbL U3BECTHAKOB HMKHEro Tpuaca.

Ha atom ocHoBaHuu no mecTtopoxaenuto Llansa 6bin npoBeaeH nodcyeT onepaTMBHbIX 3anacos
no ropusoHTy tO XI no kateropuam C1un C2

3anexb FO-X|ljropmsoHTa no ckBaxkmHe SH-P 1

TonwuHa ropusoHTa konebnetca ot 58 ao 65 m. 3anexb He TN NpuypoyeHa k cpegHen yactu tO-
Xﬁ NPOOYKTUBHOMO ropmn3oHTa. NpupoaHbIn pesepByap COCTOUT M3 O4HOr0 NecyaHoro nnacra-
konnekTopa. KoadhduumneHT pacuneHeHHocTn paseH 1. KoadhduumneHT necyaHncToctu paseH 1.
AddeKkTMBHLIE TONLWMHLI NacTa-konnekropa namMmeHaTcs ot 9,0 m B ckBaxkmHe SH-1 00 19,1 m B
ckBaxkmHe SH-P3.

B ckBaxnHe SH-P1 nocne nepgopaummn B uHtepeane 2315-2325 m (abcontoTHblE OTMETKM -
2119,9-2129,9 4 M) 6611 nonyyeH poHTaHHbLIN NPUTOK HedbTH ¢ Aebutom Hedptn 10,5 M3/cyT,
AebuTt rasa 1473 m3/cyT yepe3 5 mm wtyuep. B cksaxkuHax SH-P3 1 SH-1 ananor npoaykTuBHoOro
nnacrta-konnekropa no gaHHelM NC aBnseTcs BOgOHACHILEHHbIM. YUMTbIBas MaTepuanbl
onpo6oBaHNA 1 pesynbTaTbl MHTEPNPETALMN NPOMbICIIOBO-reodm3nyeckmx aaHHblx, BHK ycrnosHo
npvHMMaeMm no abcontoTHon oTmeTke -2160 1m.

Mo TMny npupoaHoro pesepByapa 3anexb ABMSETCA NIaCTOBOA CBOJOBOW, TEKTOHUYECKU
3KpaHupoBaHHOM. [nowagb HedpTeHoCHOCTM 5932 Thic.M2. BbicOoTa 3anexu npu 3Tom
coctaBnsaet 40 meTpos. [logcumMTaHHble 3anackl oueHuBalTcs no kateropmmn C1um C2 ¢ yuéTom
N3Y4YEHHOCTU 3anexm.

3anexb ropmsoHTa Tlo

3anexb NpuypoyeHa K KpOBeSibHOW YacTn TeppuUreHHo-kapboHaTHOM Nayvku B nogoLuse
ONEHEKCKOro sipyca HWKHEro Tpuaca, KoTopas BCKpbiTa ABYMSI CKBaXXuHaMW. [NpupogHbIn
pesepByap B ckBaxunHe SH-P1 cocTtonT n3 natu necyaHblX NacToOB-KOMNNEKTOPOB, B CKBaXnHe SH-
P3 konnektopkl oTcyTcTBYOT. ObLlas TonwmHa pesepByapa coctasnseT 12,9 m. CymmapHas
appekTBHAA TONLWMHA NNAcTOB-KONNekTopos B ckBaxnHe SH-P1 pasHa 3,0 M. KoadhdmumeHT
necyaHucrocTn paseH 0,23.

3anexb nepdopurpoBaHa B ckBaxmHe SH-P1 B nHtepesanax 2721-2722,3m;2723,3-2723,8 m;
2725-2725,6 m; 2731,9-2732,2 m; 2733,3-2733,5 M (abcontoTHble oTMeTKU -2525,9-2727,2 m; -
2528,2-2528,7 m; -2529,9-2530,5 m; -2536,8-2537,1 m; -2538,2-2538,4 m), nocne nepdopaumm
NpUTOK 13 nnacTta He 6bin nonyyeH. Nocne goctpena KO-X|lropusdoHta B uHTepsane 2315-2325m u
ocBoeHus 61 npoeegeH MNMC no onpegenenunio paboTtarowmux NNacToB 1 Npoduno NnpuToka.
Pesynbtathl cBeaeHbl B Tabnuuy 2.1.

Mo pesynbTatam 06paboTku reoduanyecknx matepuanos B ckBaxunHe SH-P1 BbigenstoTca
HedTeHACbILLEHHbIE KONEKTOpa B OTNIOXEHUSIX ONIEHEKCKOrO ipyca HWKHEro Tpmnaca, Kotopble
ObInM NepdopupoBaHbl N U3 KOTOPLIX NO AaHHbIM P nonydyeHa HedTb C cyMMapHbIM 4ebutom
2,4 m3/cyT.

Mpn onpo6oBaHMM aHaMNoroB 3TUX NIacToB B ckBaxuHe SH-P3 B nHtepeane 2866-2883
(@abcontoTHble oTMeTKN -2683,9 -2700,9 M) NpuToka nnactoBoro dronaa nonyyeHo He 6bino. Mo
TUNy NPUPOSHOro pesepByapa 3anexb 110 ABNAeTCA NNacCTOBON CBOAOBON, TEKTOHUYECKU
3KpaHupoBaHHOMN. Mnowanb HepTeHOCHOCTM 296 Thic.M2. BbicOTa 3anexmu npyn 3ToM CocTaBnseT
13 meTpos. [NoacunTaHHble 3anachkl OLeHMBaOTCA Mo kaTeropum C2 ¢ y4eTOM M3YHEHHOCTU 3anexmu.
B passegoyHO-nonckoBomn ckBaxuHe [SH-P3 B nogoLwBeHHON YacTu TeppureHHo-kapboHaTHOM
nayku orieHeKcKoro sipyca 6bin nepdopuposaH nHTepsan 2953-2934 m. rae 6bino nonyyeHo 150-
200 n HedTU. MNpyn ganbHenwem NocneaoBaTebHOM CHUXEHMUW YPOBHS A0 ryouHbl 2000 M NnpUTOK
13 nnacta otcyTcTBoBan. B npegenax onpoboBaHHOro nHtepeana 2934-2953 M no 3aknio4eHuto
MC nnacTbl-KONNEKTOPbl UMEKT HU3KUE EMKOCTHO-(PUNbTPaLMOHHbBIE CBOMCTBA, U
XapaKTepusyTCs NoKarnbHbIM pacnpocTpaHeHUeM.

2.4 MeTporpadmyeckasn xapakTepucTka NPOAYKTUBHBLIX FOPU3OHTOB

AHanua nutonoro-neTporpaduyeckon xapakTepucTukm NPoayKTUBHOW YyacTu pa3pesa



mecTopoxaeHun Lanea n YXanraHon Gbinm BbINOMHEHbI HA OCHOBE aHanu3a oTbopa kepHa. B
Tabnuue 2.2 npeacrasrieHbl PU3NKO-NUTONOMYeCcKMe CBOMCTBA MCCNeaoBaHHbIX NOPOA MO KEPHY
no cksaxxuHe SH-P3.

MeTpodmanyeckasn xapakTepucTmka nopog 13 ckBaxuHbel SH-P3 mectopoxgeHus Lanea no
cocTosiHMio Ha 01.11.2013r. n3yyeHa no 27,7 m kepHa (BbIHOC 96,5 % OT NPOXOAKN C OTGOPOM
kepHa) n no 25 obpasuam nopoa.

[ns o6pa3yoB, npeacTaBneHHbIX NecYaHMKamu CBETNO-CepbiMU, CpeaHe-MenKo3epHUCTbIMU, C
nopuctocTbto 0,143-0,205 a.en. u npoHnuaemocTbto (2,47-280,72) *10-3 MKM2, BbINOMHEHbI 3aMepbl
3MeKTpMYECcKoro conpoTueneHus nopoa npu 100 % n namexsitowelics (metogom
LeHTPUpYrMpoBaHUs) HACbILLLEHHOCTN MOAENbI0 NIAacTOBON BOARI.

Mpu rpaHNYHOM 3HAYEHUW NPOHMLAEMOCTY paBHbIM 1*10-3 MKM2 rpaHMYHOE 3HaYeHne NOPUCTOCTU
cootBetcTBYyeT 0,12 a. ea. T.e npu Kn < 0,12 . ea. 4yactb nopoBoro o6béma nopoabl byaeT 3aHsTa
HenoaBWXHbIMK chritovaamm, a npy Kn > 0,12 a. eq. (Kn*(1-Ke. oct.)) - nogBuxkHbIMKU dontongamm
(pucyHok 2.7).

Pl/lcyHOK 2.7 - aﬂeKTpVI‘-IeCKOG conpoTtuBJieHne n octatovyHada BOAOHACBLILLEHHOCTb

BepxHuii npegen rMHUCTOCTU, KONMYECTBa LieMeHTa KONekTopos MecTopoxaeHus Lanea
YCTaHOBUTb HEBO3MOXHO, MOCKOMbKY BCE UCCeA0BaHHbIE NecYaHUKn UMeT EMKOCTHO-
puUNbTPaLMOHHbIE CBONCTBA BbILE rpaHnyHbIX. [ns nccnegoBaHHbIx necHaHmkoB KO-XI ropnsoHTa
coaepxaHue NenuToBOro mMatepuana B nopoge B cpeaHem coctaenset 11 % (7-17,5 %), npu
MaKCUMarbHOM CyMMapHOM COAepXaHuu NeNUTOBOM hpakummn n kapboHaTHbIX MuHepanos 19,47
%.

B uenom, Ha KOxxHoM MaHrbllwnake BepXHUA Npeaen rMMHUCTOCTU A4 OTNIOXEHUI aaneHa He
npesbiwaeT 28 %, ansa 6anocca 40 %.

Taknum o0b6pasom, NPUHATBIE HAMW FPaHUYHbBIE 3HAYEHUSA MOPUCTOCTM U NPOHULIAEMOCTHU
COOTBETCTBYIOT YCTAHOBIIEHHbBIM rpaHUYHbIM 3HadyeHnam PEC nopog anga otnoxeHun HO-X
ropmnsoHTa >KeTblban-Y3eHbCKON TEKTOHNYECKOW CTYNEHW; AN nopos }O-Xm ropmn3oHTa
NPOAYKTUBHOIO rOPU30OHTa 4111 MecTopoxaeHuin AnpaHTtakelp, BoctouHbin XKeTbiban, Acap,
YKeTbiban n BekTypnbl HXKHUI Npegen NpoHMUaemMocT 8onpeaeneH u yTBepaeH
cooTBeTcTBeHHO B 7 X10-3, 1x10-3, 1x10-3, 3x10-3 n 3x10-3 mkm2. HuxxHum npegen
NOPUCTOCTU AN NPOAYKTUBHBIX KOMNEKTOPOB }O—X|I| NPOAYKTUBHOIO FOPU30HTA MPUHAT
COOTBETCTBEHHO BoCTOUHLIN XKeTbibaln (9 %), AlipaHTakblp (12%), Acap (10,5 %), >KeTbiban (12 %),
Bektypnbl (12 %) (Tabnvua 2.1).

Ta6n|/|u,a 2.1- Cpe,u,Hme 3Ha4YeHnA NOPUCTOCTU N NPOHNLAEMOCTU NOPOA-KOJIJTEKTOPOB.

CkBaxkmHa Bos-pact NopusoHT HaumeHoBaHue NopuctocTs, a.ea. NpoHnuaemocTb, 10-3 Mkm2
SH-P3 J2a KO-VII konnyecTBo onpeaeneHnin 5 5

cpenHee 3HadeHune 0,20 105,58

nHTepBan nameHenun 0,196-0,205 82,97-134,8

KO-XI konnyecTBO onpeaeneHnin 18 18

cpeaHee 3HaveHue 0,18 79,41

nHTepan nameHenmn 0,14-0,19 2,47-280,72

3 MeToamka npoBeaeHUs NoneBbix paboT Ha MecTopoxaeHnax MaHrmctayckon obnactm

3.1 MeTtoguka npoeeaeHust 3D cencmopasBeakm

lMprHUMasn BO BHUMaHWE OYeHb peKyto ceTb paHe oTpaboTaHHbIX npodunen 2[], 6biro NPUHATO
pelleHne NOKPbITb BECb panioH 0O bEMHOWN CENCMOpa3BEaKON, YACTUYHO OXBATUB CTPYKTYPY
3anagHas LWansa, conpseHHY ¢ aHTUKIMHanNbLHoM cTpykTypon Lanea n XanraHow.

3.1.1 MeToauka noneBbix paboT

Monesble paboTbl BbinonHeHbl Mmetogom Ol T no cucteme 60 KpaTHbIX HabNoAeHU ¢ 06beMOM
cencmopasBefoyHbix paboT 209 kB.KM., C NpeaBapuTeribHoM 06paboTKOMN.

OcHOBHble NapamMeTpbl cUcTeM HabnoaeHW npueBeaeHsl B Tabnuue 3.1

Tabnuua 3.1 - OCHOBHbIe NapameTpbl cMcTeM HabngeHun cencmopassenku 3D



Mnowapb: Lanea n >KanraHomn

MapameTpbl egMHUYHOM paccTaHoBkM (LLlabnoH) MapameTpol

1 NonHasa kpaTHocTb. (Full Fold) 60

2 KpaTHocTb no Hanpasnexuto nuHuii npuema (JM). (Fold - inline) 10

KpaTHocTb B HanpaBneHun opToroHansHom J1I1. (Fold - crossline) 6

Pasmep 6uHa [M x M]. (Bin Size) [Br X Bs] 25 x25

3 no HanpasneHuto nuHuin npuema (J1M) [m]. (Inline) - Br 25

4 no HanpaeneHuto optoroHansHomy J1 [M]. (Crossline) - Bs 25

5 KonuuecTso nuHuii npuema (M) B wabnoxe. ( 19 Number of receiver lines per swath (NRL)) 12
5 KonuuecTtBo nyHkToB npuema (M) Ha nuHumn npuema (JIM). Number of receivers per line(NRpL)
120

6 KonnyecTtBo akTuBHbIX kKaHanoB.. ( Number of active channels (NC))

7 War nyHktoB npuema (MM) Ha JIM [m]. (Receiver Interval (R1)) 1440

8 MHTepBan mexay nuHuamu npuema [M]. ( Receiver Line Interval (RLI)) 50

9 Pacnpenenenue (allocations): - kaHanos (channels) 300

MpogomkeHne Tabnuubl 3.1

10 Pacnpegenenue (allocations): - ynanenuii (offsets) 60 - 0 - 60

11 MakcuM. 3Ha4yeHne MMHUManbHbIxX yaanedun (M). (MAX min offsets)[m] 2975-25-0-25-2975
12 MakcumanbHoe yaaneHue "B3pbiB-npuem" . Maximum offset "Sh.-Rec." 389

13 KonnyecTBO KaHanoB Ha ANMHHON (Npu accummMeTpum) BeTke rogorpada 3902

14 Ha kpasix nnowanmn CbEMKN KONMYECTBO KaHaroB Ha KOPOTKOW (Mpu accuMeTpum) BeTke
rogorpada 60

15 Cncrema pacnonoxeHusi nmHun B3pbiea 30

16 Layout of shot lines (Normal orthogonal, Brick, Zigzag etc.) KpectoBas

17 KonnyecTBO NHUI B3pbiBa Ha eanHu4Hon pacctaHoBke. (Number SLs) Normal Orthogonal
18 LLar nyHkTOB B3pbiBa Ha nNHMK B3pbiBa (J1B) [m] 1

19 Shot Interval (SI) 50

20 KonuyecTBo nyHkToB B3pbiBa ([B) Ha nuHuK B3pbiBa (/1B) B €AMHUY. paccTaHOBKe

21 Number shot points per source line (Salvo). 36

22 Pa3mep nonyocew equHUYHOM paccTaHoBKM (Lwabnona). [M x m] Size of patch 36 per swath
23 B HanpaBneHun nuHuii npuema (Inline) - Xr [M] 2975 x 2525

24 B HanpaBneHun opToroHanbHom J1IM (Crossline) - Xs [M] 2975

25 CooTHoweHue nonyocei wabnoHa (Aspect Ratio) = Xs:Xr 2525

26 Il NapameTpbl cencmmnyeckon cbémkn 0.85

27 Mnowaagb cencmmnyeckon cbeémkmn 3D (KB.KM)

28 Kon.nnHun npméma Ha nnowaan cbémkn 137

29 Kon. nyHKTOB Npuéma Ha nnowaan CbEmku 57

130 CpeaHee Kon. KaHanoB Ha NPUEMHbIX NMUHUAX NnoLwiaam cbéMkm [Ave.numbe of RL] 23124
331 KonnyecTtBo nuHui Bo3byxaeHnsa Ha nnowaan cbeémkn 414

332 Konnyectso MB Ha nnowaan cbémku (Number of SP) 67

333 NHTepBan mexay nuHusimm Bo3byxaenus (J1B) [m]. Shot Line Interval (SLI) 18018

334 Mnowaab nonHokpaTHbIX 6uHOB (kB.kM) [Full-fold area] 300

335 Mnowaab eanHMYHONM KpaTHOCTH (KB.KM) [Singl area] 137

CencmopassegouHbie paboTbl 3D npoBOAUNNCE C UCMONb30BAHMEM HEB3PbLIBHLIX MCTOYHUKOB,
Bnbpatopamm NOMAD-65.. B kadecTBe permctpmpytoLlen annapaTtypbl UCNob3oBanach
cericmocTaHums “SERSEL 408UL” ¢ HanonbHbIM 060pyaoBaHueM. Mpon3BoaCcTBEHHbIE PaboThI
NPOBOAUITNCH KOHBEWEPHBIM CMOCOBOM CMOTKM U pa3MOTKM.

3.1.2 O6bpaboTka matepumanos 3D cenicmopasBeku

O6paboTka 1 MHTepnpeTauusa NoneBbIX MaTepmnarnos NpoBeAeHa B ABa aTana:

-O6paboTka cencmmnyeckunx gaHHoix 3D no CtangaptHomy Mpady

-O6bpaboTka no metoanke MyOMHHON MUrpaunm 4O CYMMUPOBAHUS.

B ocHoBYy AnHammnyeckoro aHanmaa nonoxeHbl rnyOuHHbIA Ky6 1 Npon3BoAHbIE 3TOro Kyba:
-ky6 amnnuTya no cpeaHeB3BELLEHHOW YacToTe,

-Ky® KOrepeHTHOCTU U pe3ynbTaTbl AUMHAMUYECKOrO aHanm3a Kyba AaHHbIX NpU MCNoNb30BaHUK
nakeTta nporpamMmm Stratimagic

OTn matepuarnbl Nernm B OCHOBY CTPYKTYPHOW U AUHAMWYECKON UHTEepnpeTaunn, Ha OCHOBe



KOTOPbIX BbINOMHEHbLI CTPYKTYPHbIE MOCTPOEHUSI MO OTpaxatoLwmm ropusoHTam: |l (nogowsa
rOTEPUBCKUX OTMOXEHUI HUXKHero mena), IV2 (npeanonoXxntensHo penep B 6aloCCKMX OTNOXEHUAX
cpenHelt opbl), V1 (NogoLuBa opbl UK KPOBMS A0KPCKMX OTNoXeHun), V3 (NpeanonoXxmntensHo
KpOBIsi KapOOHATHOWM TOSLLM B ONIEHEKCKMX OTIIOXKEHMSIX HUXKHEro Tpuaca), a Takke NpocrexeHbl
naneopycna no crnancam.

Mo pesynbTatam paboT nonydeHa 6onee fgocToBepHas MHpopmaums o rnyorMHHOM reonornyeckom
CTPOEHUM N3y4aeMoro y4yacTka, yTouyHeHa mopdhonorusa cTpyktyp LLansa n XXanraHown B nnaHe, nx
rnyOuHHasa CTpyKTypa, Ha OCHOBE KOTOpbIX Oblnin nogrotosrieHbl [Npoekt PP m MpoekT
cTpouTenbcTBa 4-X NONCKOBBIX CKBaXXMH Ha CTpyKTypax Lanea n XXanraHon.

3.2 MeToguka npoBeaeHnst reomnsanyecknx NccnefoBaHnn CKBaXKUH
3.2.1 leonoro-TexHnyeckune ycrnosusa nposegexus NAC

Komnnekc MNAC, BbINONMHEHHbIN COBPEMEHHOW MHOMOYHKLUNOHANbLHOW annapaTypon NocpeacTsoMm
Ha3eMHOM CUCTEMbI PerMcTpaLnmn AaHHbIX, BKoYan crieayrwme Metoabl:

1. MeToq NOTEHUManoB caMmonpoussonbHor nonspusaumm (MC);

2. kaBepHomeTpus (OC);

3. akycTmnyeckun kapotax - (AK);

4. MmeTO[, ecTecTBEeHHOI ramma akTuBHocTh ([K);

5. HENTPOH-HENPOHHBIN KapoTax (aByx30HA0BbIMHHKT);

6. MHOr030HA0BbIN MHAYKUMOHHbIN kapoTax (HDIL)

7. VHOYKUMOHHbIN KapoTax BUKN3

8. MHOYKUMOHHBIN KapoTax Ayms 3oHaamu (ILD, ILS)

9. 6okoBoI KapoTax (BK)

10. 6okoBo MukpokapoTax (BMK)

11. akyctuyeckuii kapotax (AK);

12. nIUTONNOTHOCTHOM ramMmma-ramma-kapotax (FTK-J11);

13. MHKNMHOMETpUS.

B ckBaxxvHax Ha MeCTOPOXAEHUAX NPoBeAeHbl NCCnefoBaHUsS A0EePHO-MarHMTHbIM KapoTaXom Ans
N3y4YeHNs pacnpocTpaHeHns TPeLMHOBATON NOPUCTOCTM B aprinnTax u U3BECTHSKaxX CpeaHero m
HWXXHEro Tpmaca, a Tak e Ansl U3y4eHust XxapakTepa HachbILWeHNst U yTouHeHus aaHHbix TUC no
CKBaXXUHaM.

Mocne crnycka KOMOHH 1 NPOBeAeHNs LeMEHTaXa CKBaXkMHbl npoBoaununck 3amepbl AKL, (BonHoBow
CUrHan) Ansi OLEHKN KavyecTBa LLeMEeHTMPOBaHNS, HanmM4ums LEMEHTa 3a KOJTOHHOW U BbICOTbI
noabema LeMeHTa.

20npepeneHne TpaeKTopun CTBOJSA CKBaXXUHbI NPOBOANIOCH NO 3aMepaM UHKINMHOMEeTpUn
no To4ykam 4yepe3s 10 m.

MpoBeaeHbI NpsAAMbIe UCccrefoBaHUSA NacTa - oNnpoboBaHUe B OTKPbLITOM CTBOJIe CKBaXUH
(MNT) B ckBaxuHe SH-P1 u ucneitaHme nnactoB B korioHHe (OlK) B ckBaxuHe SH-P1, ot6op
dnonaos.

B ckBaxmHax nocne cnycka KOHAYKTOpa BbIMOJIHEHbI Fe0NI0Oro-TeXHOoNornyeckme
uccnegoBaHus (FTU), Bknovarowme usmepeHue napameTpoB 6ypeHuUs, napamMeTpoB U
csoucTB XK, akcnpecc-aHanu3 wnama. B npouecce 6ypeHns 3amepanuce cneayolme gaHHble:
CKOPOCTb BypeHns 1 NonoXeHnsa JonoTa, YacToTa BpalleHns poTopa, yaerbHbINn BeC n
Temneparypa pacTBopa Ha BXOAE U BbIXxoAe U3 CKBaXuHbl, 06beM pacTBopa B CKBaXWHE U T.A4.
OnuncaHne paspesa ckBaXXMHbl OCHOBaHO Ha obpa3suax oTOypeHHOro wama, oTobpaHHoOro vYepes
10, 5, 3, 2 n 1- meTpoBbIX MHTepBanax. O6pasupl Wnama Takke 0TOMpakTCa NpyU N3MEHEHUN
CKOPOCTW NPOXOAKN Ansi Bornee TOYHOro onpeaeneHns NMTonorm n NPosiBNEeHns yrnesogopoaos.
O6pasupl Wnama NnpomMbIBannCh, CYLLUUIIMCh 1 YNaKOBLIBANUCh B NNACTUKOBbIE NPO3payHble
CTakaH4Yukn. lna ka4ecTBEHHOro onpeaeneHns yrnesogopoaHOro HacbIWeHust Bce Npobbl Wwrama
TeCTMpOBanuchb B yrbTpapnoneToBoM CBETE, 41151 MPOBEPKN TUMA HACbLILLEHUS] KOMMEKTOPOB
npumeHancs xnopodgopm. B cksaxkmHax SH-P1 1 SH-P3 nposeaeHbl nccneposanund NAC ¢ uensto
onpegeneHna paboTaroLlwmx TOMLWMH U XapakTepa NoCTynatoLero B CKBaXXHy dnovaa.
Ob6BbeKkToM UccrnenoBaHUM ABMAKOTCA FOPCKUE N HKHETPUACOBbBIE OTIOXEHUS, BCKPbITbIE
CKBaXMHaMu B uHtepsane rnyomH 1670-3240 m.

IOpckne npoayKTUBHbIE OTNOXEHUA NpeAcTaBneHbl HepaBHOMEPHbIM NepecriauBaHuemM
nec4yaHo-aneBpoSINTOBbIX U MMUHUCTbLIX NopoA,. lNpakTnyecknn nHTepec NpeacTaBnsoT
oTtnoxeHuna KO-XI n KO-1X ropu3oHTOB cpeaHen topbl, NPOAYKTMBHbIE HA COCEAHUX MECTOPOXAEHMAX
XKeTblban-Y3eHbCKon TEKTOHNYECKoN cTyneHn: Bypmalua, AvpaHTakbip, BocTouHbin XKeTbibaw,



Acap, XKeTtbiban n bektypnbl. Ha mectopoxaeHun LWansa rmy6buHa 3aneranms KO-XI ropmsoHTa
2290-2395 m (painoH ckBaxuH SH-P2, SH-P1, SH-1, P3), Ha cTpykType »KanraHow 2100-2300
(ckBaxkuHbl ZH-1,3,7 n ZH-P4). 'nybuHa 3aneranusi ropmusoHTa KO-1X 2050-2200 (paiioH ckBaXuH
SH-P2,SH-1,SH-P1, SH-P3), Ha cTpykType »XanraHoi 1900-2000 (ckBaxuHbl ZHA-1,3,7 n ZH-P4).
Mpn onpo6oBaHmM B KoroHHe KO-XI ropm3oHTa ckBaxkmHbl SH -P1 nony4deH nputok HedTn 12,6
m3/cyT. UHTepBan ncnbitaHns KO-XI ropnsoHTa aBnseTcs COCTaBHOM YaCTbl0 MOLLHOMO FOPU30HTa
NMecYaHWKOB C MOKPbLILLKOW 13 TONWM anesponuToB. 1o 4aHHBbIM ra30BOro KapoTaxka NPoAYKTUBHbIN
rOpU3oHT bmkecnpyeTcs 4o rmyouHbl 2327 M.

KepHOM 3TOT ropu3oHT oxapakTepusoaH B ckBaxuHax SH-P2 n SH-P3. o onucanuio kepHa
KOnnekTopbl NpeacTaBneHbl necyaHnkaMu. KonnekTopbl FOPCKUX OTOXEHUI rpaHynsipHble,
MOPOBOro TUNa, 4OCTAaTOYHO U3ydYeHHble Ha KOxxHoM MaHrbinake.

HwkHeTpuracoBble OTNOXEHUS NpeACcTaBnNeHbl ONEHEKCKMMU cepoLBETHbIMU (kapGoHaTHO-
TeppureHHas Tonwa T12) n nectpouBeTHbIMU (aneBponMTo-aprnnnnToBas Tonwa) nopogamu.
Kap6oHaTHo-TeppureHHas Tonwa T12 npeacraBneHa yepegoBaHMeM TEPPUTEHHBIX U TYdOreHHbIX
pasHocTen (Tydbl, TYdPdUTbI, TYHONIBECTHSIKN, arieBPONUTLI U apruninTbl) C kKapOGoHaTHLIMM
NPOCNOSMN.

Mpu onpob6oBaHMK B KONOHHE CkBaxkuHbl SH- 1P B nHTepBane 2721,0-2733,5 m (kpoBns
kapOOHaTHOM NaykyM ONIEHEKCKOro Bo3pacTta) Nofny4eH npuTok Hedtn 2,4 m3/cyT.

TepmomeTpums B MOMCKOBBIX CKBaXKMHAX C LESblo onpeaeneHns tTemnepaTypbl NOpPos B OTKPbITOM
CTBOJIE HE NPOBOAMNACH, ECNN NPOBOAUTbL aHarnoruo ¢ GnmsnexawmumMmm MecTopoXXaAeHUAMM, TO
TemMnepartypa nopoa IopCcKor npoayKTuBHou Tonwm namensetcs ot 800C B KO- | ropusoHTe
0o 104 0C B KO-XlIl ropnsoHTe. T.e. TepMOrpagneHT OPUEHTUPOBOYHO MOXHO MPUHATL paBHbIM 3
0C Ha 100 m.

[ns onpegeneHnsa xapakTepuCcTUKM NIIacTOBOW BOAbI OPCKOro ropnsoHTa 6binmn oTobpaHsl 1
nccnenoBaHbl NPoGbl NacToBON BoAbl M3 ckBaxkUHbI SH-P3 (MHTepBan onpoboBanus 2477-2497 m
(FO-XIl ropuaoHT) 1 2579-2589 (KO-XIlI ropn3oHT). CornacHo npuBeaeHHbIM AaHHbIM NiacToBble
BOAb! FOPCKNX OTNOXeHWI LLlansbl No ruapoxXnMn4eckm napameTpam aHanornyHbl Bogam Apyrmux
mMecTopoxaeHun XKeTtblban-Y3eHbCKOM TEKTOHMYECKON CTYNEHN N NpeacTaBnstoT cobon
XropKanbLUMeBbI paccon ¢ MuHepanusauven 163-172 r/n (rn.6-ruaporeonorus). YaensHoe
conpoTtueneHue (YOC) nnacToBbix Boa (B) npu TemnepaTtype, COOTBETCTBYIOLEN rMybuHe
3aneraHusa nnacroB., paBHaeTcA 0,018 Omm.

FOpckue u Tpnacosble oTnoxeHns B ckBaxkuHax SH-P1 n SH-P3, npobypeHHbix B nepuog 2008-
2009 rr. n ckBaxunHe SH-P2, npobypeHHon B 2013 1., BCKpbIBanucb Aonotamum amametTpom 215,9
MM Ha MNoJfIMMEepPHbIX FMMMHUCTLIX NPOMbIBOYHbLIX XupkocTtax (MX). 14 XnopkanueBble
pacTBOpbLI coaepXxaTt B Ka4yeCcTBe UHIMOMpYoLero anekTponuta xnopua kanus. flencteme
KanueBblX pacCTBOPOB OOYCNOBMEHO HacbIWeHneM NOHaMU Kanus rMUHUCTbIX MMHepanos.
PacTtBop npeaHasHa4veH Ansa 3¢ eKTMBHOro NoBbIWEeHUS YCTOMYNBOCTU CTEHOK CKBaXXUHbI
npu 6ypeHnn B HeYCTOMYUYMBbIX MUHUCTbIX CNaHUax pa3fiM4HOro cocrasa.

2 TexHonorn4yeckue napameTpbl NPOMbIBOYHOM xuakocTtu (MXK), uicnonb3yemon npu
pa3bypuBaHuUM NPOoAYKTUBHOM TOJLUM, KONEONIOTCS NO CKBaXXMHaM B cneayrowmx npegenax:
nnoTHocTb - oT 1,06 0o 1,20 r/cm3, ycnoBHasa BA3kocTb oT 40 0o 53 cek, Bogootaaya 5-8
cm3/3a 30 MyH. YaensHoe conpotusrnexnme (YOC) MK B MHTepBane npoayKTUBHOMW TOMLLM
nameHsetcs ot 0,03 go 0,15 Omm.

K HeBnaronpuaTHbIM hakTopam MOXHO OTHECTU criefytoulee: Habnogaemoe B NPOAYKTUBHbIX
ropM3oHTax YacTtoe nepecrnanBaHue TOHKUX, TOMNWNHOM ABa U MEeHee MeTpOB, NI1acToB NeCYaHNKOB
C MMIUHUCTBIMW, MAOTHBIMWU U YTAINCTBIMU NPOCIOSIMUY, BbICOKYHO NSIAaCTOBYHO TeMnepaTypy 3aneraHus
NPOAYKTUBHbIX 3anexen.

[nuTenbHbIA NPOCTOM CKBaXWHbI nocre BekpbiTust (SH-P1) n pasmbie cTBOMa (Mectamu B Tpuace)
MOXeET B KaKOM-TO Mepe BMUSATb Ha NOKasaHUsA MeTOAO0B, MO KOTOPbIM OCYLLECTBIISAETCH OLeHKa
nopuctocTu (AK, MK, HK).

4 ObpaboTka 1 MHTEpnpeTaums matepmana
4.1 MeToanka BblAeneHns KONNEKTOPOB M OLIEHKN UX CBOWCTB

Tonwua IPCKNX OTINOXEHUI XapaKTepu3yeTcs yaenbHbIM 3M1eKTPUYECKMM conpoTusneHmem (Y3C)
ot 0,5 Omm go 50 Omm um BhIwe, BpemeHeM npobera ynpyrux BofH - Hanbonee xapakTepHbIM -
ot 180 go 360 MKc/Mm, NNOTHOCTBIO -2,20-2,65 r/cm3, 3Ha4eHNAMN HENTPOHHOM MOPUCTOCTHU - OT
aonen go 25 %. EctecTBeHHasi paaMOakTMBHOCTb U3MEHSAETCA B LULMPOKOM AuanasoHe ot 1,6
no 18,0 mkP/u.



muHucTbIe nopoabl (rMyHbI, aprunnuTbl) No MNMC xapakTepuayoTcs MakCcuManbHbIMU
nokasaHusiM1 NoTeHLManoB cobcTBeHHON nonspusauun (ckeaxuHosl SH-P1, SH-P3), ectecTBeHHOM
pagmoaktTuBHocTU (IK), MakcMMarnbHbIMKU NMOKa3aHUAMU HEMTPOHHOW MNOPUCTOCTU, HOMUHATbHBLIM
NN yBENMYEHHBbIM NaMETPOM CKBaXKMH.

MnoTHble NnopoAbl UMEKOT Pe3Ko OTNUYHYI0 XapakTepucTuky no NC: makcumanbHble
3HayeHunAa YOC un [T, MuHuManbHble nokasaHusa MK, AK, HoOMMHanbHbIN AnaMmeTp CKBaXXUHbI.
Mnactamu - KonnekTopamu B TeppureHHoM paspese mectopoxaeHuns Lanseel sensaoTca
pa3HO3EepPHUCTbIE NeCHaHMKN N aneBponuTbl. [MpoayKTUBHBIMW B HE(PTEHOCHOM OTHOLLEHUWN Ha
mMecTopoxaeHun LLlanea asnstoTca oTnoxeHns ropusoHTa HO-XI, noTeHumanbHO NpogyKTUBHLIMY -
HWXXKHETPMACOBbIE OTNOXEHMS (Npy onpoGoBaHNK B KONOHHE ckBaXkMHbI SH- 1P kpoBnun
kapboHaTHOM NMaykM ONIEHEKCKOro Bo3pacTa nony4yeH nputok Hedtn 2,4 m3/cyT.)
HwkHeTpuacoBble OTNOXEHUS, NpeAcTaBleHHble ONIeHEKCKUMWN CcepoLBETHbIMU (kapboHaTHO-
TeppureHHas Tonwa T12) n nectpouBeTHbIMK (aneBponMTo-aprnnnnToBasi Tosnwa) nopogamu,
XapakTepuaytTcs nosblweHHbIMK YOC, gocturaa coteH Omm. B ctpoeHmmn T12HeobbiyHa B
nuTornoro-haunanbHOM OTHOLIEHUK, OHa NpeAcTaBneHa YepegoBaHNEM TEPPUTEHHbIX U
TydoreHHbIx pasHocTei (Tydbl, TydpduTbl, TYHOM3BECTHSKK, aNeBPONUTLI U aprUNNNTLI) C
kapboHaTHbIMK NpocnosiMu. Meodmsmnyeckas xapakTePUCTUKA TEPPUTEHHbIX N Ty(pOreHHbIX
pa3HOCTEN aHanorMyHa pPCKUM OTNOXEHNSIM (HO COOTBETCTBEHHO C 6oree 3aHMKEHHbIM
AvanasoHoM BpemeHu npobera ynpyrux BonH 200-250 mkc/m mn nnotHoctu 2,5-2,70 r/cm3), To ecTb
LUMpPOKOE pacnpocTpaHeHne TydOoreHHbIX pasHoOCTEN N NX 3HAYUTENbHASA MUHUCTOCTb BeJeT K
cHumwkeHuto PEC nopog.

KapboHaTHble nopoabl OTMeYatoTca Ha CTpyKType XKanraHon. eodmsnyeckas xapaktepmcTmka
paspesa aHanoruyHa mectopoxgeHuto LLlanea, ogHako cTpykTypa »KanraHon HaxoauTcs
rmncomMmeTpuyeckm Bbiwe Ha 200-250 meTpoB.

B kayecTBe OONOMAHUTENBHOM MHGOPMAaLMK OS151 OLEHKN NEPCNEKTUB KOHTPaKTHOW TEppPUTOpUn
ObInn ncnonb3oBaHbl AaHHble TMIC no paHee npobypeHHbIM ckBaxknHaM: No 2, 1, 5, 7 Ha cTpyKkType
>KanraHon n No1l Ha LLlanBe, rae npoBognnncb ctaHgapTHbIE, 4N TOro BpeMeHU, reodomusnyeckmne
nccneposanus: NC, MK, BK, kasepHomeTpus, HI'K u gp. (PucyHok 4.1).

PucyHok 4.1 - Fop130HTbI C nokasaTensamMmm HedTeHACILLEHHOCTH

MepenHTepnpeTaumsa aTUX AaHHbIX, C UICNOSb30BaHNEM XapakTepUCTUK TMC HOBbIX CKBaXWH,
no3Bonusia BblAENUTb HECKOSTbKO FOPU3OHTOB C BO3MOXHbIM COOEP>KaHNEM YrNeBO4OPOAOB.

B yacTHocTK, B ckBaxknHa No7 Ha cTpykType XanraHoi Obinu BelgeneHbl rOpU30oHThI C
nokasaTensiMm HedTeHachILLEHHOCTU, NpeAcTaBeHHble Ha JaHHOM dparmeHTe (PucyHok 4.1):
AHanNorn4yHo BblgeneHbl rOpU3OHThbl U Ha CkBaxkMHe No5.

MpobypeHHasa n nukBnanpoBaHHas ckBaxunHa Nol Ha cTpykType XanraHow no koppensiumm M'MC ¢
HoBOW ckBaxkuHa ZH-P4, pacnonoxeHHon B 400M OT nepBon, AOSKHA UMETb Ha ypoBHe 1936-
1960m Te e HedpTeHachILEHHbIE KOMNMNEKTOPA, YTO U Ha ckBaxknHe ZH-P4 (3eneHoe none Ha
PucyHke 4.3) Bo3MOXHO 3TO siIBNSieTCA crieAcTBMEM BypeHns TsHKenNbIMU IMUHUCTBIMU pacTBOpamMm
B 1969r, KoTOpble 3a0MNK NOPUCTLIE KOMNIEKTOPA WU, MPU TMAPOANHAMUYECKOM UCTbITAHUN NnacTa ¢
MasibiM NPOMEXYTKOM BpeMeHU Obin nony4eH NpUTok BoAabl BypoBOro pacteopa nokasaHa Ha
pUcyHke 4.2.

BnunaHue nnotHoro 6ypoBoro pacteopa v ero rnybokoe NpoHUKHOBEHME B

necyaHuKn oTpasnnocb Ha xapakTtepe N'MC 1 Ha coceqHMx MecTopoxaeHusx. B kadectBe npumepa
Ha mecTopoxaeHuu LLlanea npogyKTMBHbIN FOPU3OHT B MHT. 2315-2327M B pesynbTaTte
npoBegeHnsa NMC Tonbko nocne oToypkn ckBaxknHbl SH P1 nHtepnpeTtupoBarncs kak BogoHedTAHOM
50/50%, xoTs nepdopaums 1 ucnbitaHus nokasanu 100% conepxaHue HedTn (PucyHok 4.2).

PucyHok 4.2 - ®parmeHT M'MC ckB.SH-P1 (HedTsiHOM ropu3oHT 2315-2327) CtpykTypa Lanea.

MpoBeasa aHanus Bcex reodmanyecknx NCCrneaoBaHnin B CKBaXMHaXx, pacnonoXeHHbIX Ha
cTpykTypax LWansa n XXanraHomn, a Tak ke B CKBaXMHaX COCe4HUX TEPPUTOPUI, MOXKHO caenaTb
BbIBOA, O Marion 3ppeKTUBHOCTM METOAOB UHAYKLUMOHHOMO KapoTaxa (CHUMatoLero
3MEKTPUYECKYH0 NMPOBOAMMOCTb NIiacToB) M Gonblue 3EKTUBHOCTM MeTOA0B GOKOBOIro
KapoTaka, GOKOBOro KapoTa)KHOro 30HAMPOBaHMS (CHMMaOLWMX CONPOTUBMEHMS NNACTOB).
IMNpeanonoXMTenbHO 3TO NPOUCXOANT M3-3a CUIbHOW FMMHUCTOCTU NNACTOB-KOMNEKTOPOB, HANM4ms
B Nnopogax NpoBOAALLNX MUHEPASIOB, CUIIbHOW CONEHOCTUN NNAaCcTOBLIX BOA, a Tak K€ A0BOJIbHO
CMNBbHOTO MPOHUKHOBEHMST BYpOBOro pacTtBopa B nnactbl. Ha pucyHkax 4.5 n 4.6 npeacrasneH
SO0€epPHO-MarHUTHbIN KapoTax ckBaxkmH SH-P2 n ZH-P4.



4.2 OnpepeneHune koadduUMeHTa rMUHNCTOCTU

[ns onpegeneHuns rmMMHUCTOCTM ncnonb3oBarnca metod K n napHasa cBsA3b HEMTPOHHas
NMOPUCTOCTb - 06 beMHas NNOTHOCTb, a AN oueHkM dntonaos - YIOC nnacta u NpOMbITON 30HbI,
onpegeneHHble No AaHHbIM MHOYKUMOHHOIO KapoTaxa. [MMHMCTOCTb onpeaensnachk no
3aBNCUMOCTU €CTECTBEHHON raMMa-akTUBHOCTU 3y4yaeMblX NOPOA OT CoAepXaHuWs rMnH, Kpusas
K 6bina nepecunTaHa B kKO3(OULNEHT FMNHNUCTOCTM MO 3aBUCMMOCTM JlapnoHoBa - «pasHOCTHOro»
OTHOCUTENbHOro NapamMeTpa OT IMUHUCTOCTM NopoS;:

MK-T'KmuH
AlK=,
"Kmak-'Kmumn

rae N'Kmak n TKMUH MakcMmManbHble 1 MUHMMarbHble NokasdaHus, HabnogaemMble NPOTUB
FMIWHUCTBIX NNAcTOB U NECYaHUKOB.

Mpun pacyeTe 06BLEMHOM MMNHUCTOCTM B NporpaMmme Obina ncnonb3oBaHa opmyna Larionov Old
Rock:

V sh=0.33*(2 (2+AGR) -I).

4.3 OnpepenexHve koadduumMeHTa NopmucTocTn

MopuncToCcTb NNAcTOB-KONNEKTOPOB onpeaensanach no AaHHbIM 1labopaTopHOro uccrnegoBaHus
obpasuoB kepHa n metogos N'MC.

MHTepnpeTaums kapoTaXkHbIX MaTepuanoe nposoaunacs no nporpamme «HDS» .

[nsa onpegeneHnsa NnopucTocTy ¢ y4eTOM NMTONOMKU, UCMOSb30BaHbl HEMTPOHHAsA NOPUCTOCTb
(3apaHee paccuMTaHHas 1 CKOPPEKTMPOBaHHAs 3a CKBaXKMHHbIE YCIOBUS), METOL, aKyCTUYECKOrO
KapoTaxa n o6beMHas NnoTHOCTb.

BxoaHble KOHCTaHTbI, UCNoNb3yeMble 4N pacyeTa koadduumeHTa nopuctoctn Kn, 6binm NpuHATHI
criegyiwowime:

1. AK - ncnonb3oBanu ypaBHeHne Hunt/Raymer

ATKM=(AT-OTCK)/(OAT>XK - ATCK),

Kn =0Tkn *(1-Krn)

rae AT ck = 180mKc/m - nHTEpBanbHoe BpeMs npobera NpoaonbHOM BOSHbI B CKeneTe,

AT x =620 MKC/M - UHTEpBarnbHoe Bpems npobera NpoAonbHON BOMHbI B Xnakoctn Krn-

KO3 PULNEHT FIIMHUCTOCTH.

-HTK (nepecuutanHbii B NPHI)- npuHaT aHanor Shlumberger CNL

-ITK - ucnonb3oBanu ctaHgapTHOE ypaBHEHWE onpeaeneHns NopucTocTy rno NIIOTHOCTHOMY
ramMmmMa-kapoTaxy;

1. 8ck necyaHuka -2,65r/cm3;

2.5x%-1,0r/cm3;

OnpegeneHHble 3Ha4YeHNsA NOPUCTOCTM NO NflacTaMm - KONNEeKTopam U3MEHSIOTCS B Npeaenax -
0,123-0,281 a. en.

4.4 Onpepenenune koadduumeHTa HedTerasoHacbILWEHHOCTH

KoahmumeHT HedhTeHackILeHHOCTH onpeaenanca kak: KH =1-Ks

KoadhpmumeHT BogoHackIWeHHOCT KB onpeaensncs no ypaBHEHWIO ABOMHOM BOAbI B NporpamMmme
HDS.

McxogHbIMM AaHHBIMU CRYXXUITW: CONPOTUBIIEHNE HeTEHACILLEHHOTO KOMeKTopa,
conpoTtueneHue nnacra npu 100% BogoHackILEHWM, 3aBUCMMOCTb NapamMeTpa HacbILWeHNs oT
BOJOHaCbILLEHHOCTMW.

Kn - adbdpekTnBHas NOPUCTOCTb, . €4 PN - CONPOTUBNEHWE NnacTa, OMM

PB - CONPOTUBIIEHNE NNACTOBOW, BOAbI: AN TPMACOBbIX FTOPU3OHTOB MO MECTOpoXaeHuo - 0,042
Omm.

3aBNCMMOCTI NapameTpa NOPUCTOCTM OT MOPUCTOCTU M NapamMeTpa HacCbILEHUS OT
BOLOHACILLEHHOCTM NO KEPHOBBLIM ONpeaenieHNaM He Nony4YeHo, N03TOMY B JAHHOM NogcyeTe
3anacoB MCMNoNb30Bannchb NeTpodmsnyeckme 3aBUCUMOCTU, MOCTPOEHHbIE MO pe3ynbTaTtam
nabopaTopHbIX nccregoBaHnii 06pasyoB Ana coceqHero MmectopoxaeHuss Tackyayk,
onuncbiBaeMble ypaBHeHusamu: Pn=0,88/Kn1,87 PH=1.02/KB1,7. MuHMManbHon BennymnHom Kur



aBnsietcst 3HaveHne 0.487 a.ea. B cksaxuHe LW-1 B npoayktuBHoM ropmsoHTte T2-1V (uHTepean 830-
830.7 m). Mo wnamy B nHtepeanax 820-825m, 825-830m, 830-835m cnabbii 3anax YB.
OnpepgeneHHble 3HaYeHNs ra3oHeTEHAaChILWEHHOCTM NO NacTam - KOfnekTopam U3MEHSIIOTCA B
npegenax - 0,487-0,829 o. en.

5 PesynbTtaTthl npoBegeHHbIX pabot no gaHHeiv M'MC 1 3D cencmopasBeku

OcCHOBHbIMW pe3ynbTaTaMmun NPpoBeAeHHbIX paboT ABNSATCS:

1. Mo gaHHbIM celcMopa3sBeaKM COCTaBIIEHA KapTa NEPCNEKTUBHbIX MoLWagen.

2.1o ganHbiM TMC onpeneneHHbl NEPCNEKTUBHBLIE TOPU3OHTbLI U UX KOJINTIEKTOPCKME CBOMCTBA.
3.MpoBeneHo mogenupoBaHue cercmopasseaku n MMC

4. MpoBeaeH onepaTMBHbIN NOACYET 3anacoB HedhbT U rasa No mectopoxaeHuto Lanea

Mo pesynbTaTam paboT BhisiBNeHa 6onee goctoBepHasa nHgopmarms o rmyGrUHHOM reofiorm4eckom
CTPOEHUM N3y4aeMoro yyactka u yTouHeHa mopdhonorna cTpykTyp Wanea n XXanraHow.
MocTpoeHa Moaenb HepTeHaCbILLEHHOCTH, BbIMOMHEH OnepaTUBHLIN NOACHYET 3anacoB

5.1T1epCneKkTMBHOCTbL KOHTPAKTHOM TEPPUTOPUM.

[MepcneKkTMBHOCTbL KOHTPAKTHOW TEPPUTOPUN C BblAENEHUEM CTPYKTYP U NrnoLlagen B kKavyecTse
nepBooyepenHbIX 06 bEKTOB OLleHEHA Ha OCHOBE aHanm3a o6bEMHON cencMopasBeaKu,
nepeunHtepnpetaummn NC no paHee NpobypPeHHbIM CKBaXXMHAM, AaHHbIX MONCKOBOIo BypeHus,
NPOMBbICIOBOW reodun3nKK, IMapoaNHaMNYEKUX NCCredoBaHN, TabopaTopHbIX NCCNegoBaHUN KepH
dntongos. Ha npeactasneHHon cTpykTypHon kapte no O V1 BbigensatoTca ABe OCHOBHbIE
CTPYKTYpbl, NEpCNEKTUBHbIE HA OBHapyXeHne NPOMBbILLIIEHHbIX 3anacoB HedTn 1 rasa: Lanea n
>Kanranon. Ecnin ctpykTypa LLanea yxe nogrotoBneHa gnst npoGHOW aKcnnyataumm, To
aHTUKNMHanbHoe nogHATve XanraHow TpebyeT NOCTaHOBKU MOMCKOBOro BypeHuns B 60mbLInx
ob6bemax, MOCKOSbKY 34eCb BblAENAeTCHa cepusi BHYTPEHHUX NMOKanNbHbIX aHTUKMMHAMNBbHbIX
NOBYLLEK, @ TaKKe cepus CTPYKTYp Tuna NnpuMblkaHUA K XKanraHoMCKOMy pasfnomy Mo tro-
3anagHomy obpaMreHuto, YTo NpeacTaBneHHo No oTpaxatowum ropusoHTam V1 um IV2 (PucyHok 5.1
n5.2).

MpoBeaeHHas koppensuns mexagy ctpyktypamu Lanea v XKanraHo no gaHHbIM 6ypeHust CKBaXKuH
SH-P1,SH-P2 n ZH-P4 c yyetom gaHHbIX TIC no paHee npobypeHHbIM ckBaXkuHaM Ha XKanraHoe:
No 5,No 7,No 1, No 2, cBuaeTtensCcrByeT 0 e4UHON KapTUHE 0CaKOHaKoMMeH1s no Bcemy
cTpaturpadmyeckomMy paspesy. 3a cueT bonee no3gHUX TEKTOHUYECKUX MPOLLECCOB onpeaenuncs
nepenan BbicoT Ha 200m XXanraHonckoro noaHsaTUsA Hag Lansoi. B aTo cesa3n HabnogaeTtca
NMOEHTUYHOCTbL MPOAYKTUBHBIX TOPU3OHTOB TpMaca v cpeaHen pbl, YTO AaeT OCHOBaHWe Ang
noncka KoMmmep4veckmx 06 bEKTOB Ha KpynHon YKanraHonckon cTpyktype. lNoarsepxxaeHnem atomy
aBngaeTcs pesynbtatbl 6ypeHusa no ckB. ZH-P 4 n gaHHble TMIC no ckB.No 5,No 7, No 1, No 2. ins
akcnnyartaumm ropnsoHTta KO-XI HaunHas ¢ 2013r npegnaraetcs 6ypeHune 13- ckBaxkuH C1
(P12,P14,P15,P16,P17,P11,P13,P20,P21)-,C2 P23,P18,P15,P19,P11,P22) c TEMNOM NPOEKTHbIX
CKBa»KWH-2 cKB/rof.

PucyHok 5.1 - CtpykTypHas kapTta no O V1 ¢ nepcnekTMBHbIMY NAoWaasam
PucyHok 5.2 - CtpyktypHas kapTta no Ol IV2(nogowBsa cpeaHeli 1opbi).
5.2 1Mo gaHHbIM TUIC onpeaeneHHbl NEPCNEKTUBHLIE TOPU3OHTBI N X KONIEKTOPCKME CBOWCTBA.

MpoBeaeHHas koppensuns mexay cTpyktypamu Lanea n XKanraHon no gaHHbIM BypeHust CKBaXKuH
SH-P1, SH-P2 (PucyHok 5.3) u ZH-P4 ¢ yuetom aaHHbix MTMC no paHee npobypeHHbIM CKBaXMHaM
Ha >KanraHoe: No 5, No 7, No 1, No 2, cBugeTenbCTByeT 0 €ANHON KapTUHE OCagKOHAKOMeHns no
BCeMy cTpaTurpaduyeckomy paspesy. 3a cyeT 6onee nNo3gHMX TEKTOHUYECKMX NPOLLEeCCOB
onpegenunca nepenag BoblcoT Ha 200m XKanraHorckoro nogHaTusa Haa Laneon. B aToi ceasu
HabnogaeTcs NAEHTUYHOCTb NPOAYKTUBHBIX TOPU3OHTOB TpUaca u cpefHewn topbl, 4To AaeT
OCHOBaHMWE N5 NoNCcKa KOMMeEpPYECKUX 06bEKTOB Ha KpymnHOW XKanraHomcKkom CTpyKType.
MogTBepxaeHnem aTomy ABnseTcs pesynbratbl 6ypeHus no ckeaxxuHe ZH-P4 n gaHHble N'NC no
ckBaxkmHam No 5,No 7,No 1, No 2.

B kayecTBe AONOMHUTENBHOM MHdOPMaLUUK ASst OLLEHKN NEPCNEKTUB KOHTPAKTHOW TEPPUTOPUMU
61N ncnonb3oBaHbl AaHHble TMIC no paHee NnpobypeHHbIM ckBaXnHaMm: ckB. No 2,1, 5,7 Ha
ctpyktype XanraHon n No1 Ha LLlanBe, rae npoBoaMnmMcb CTaHAapTHbIE, AN TOr0 BPEMEHN,



reocmsnyeckme nccnegoeanus: NC, MK, BK, kaBepHomeTpua, HIK n gp.

MuHUCTBIE Nopoabl (rMuHbIL, aprunnuTbl) Nno MMC xapakTepuaytoTcst MakCMmarnbHbIMU NOKa3aHMAMMN
noTeHumanoB cobcTBeHHOM nonsapusaumm (ckBaxuHbl SH-P1, SH-P3), ectectBeHHOM
pagmoaktTuBHocTU (IK), MakcMMarnbHbIMU NOKa3aHUAMU HEMTPOHHOW MOPUCTOCTU, HOMUHATbHbLIM
U yBENMYEHHbIM NaMETPOM CKBaXKMH.

MnoTHbIe Nnopoabl UMEKT Pe3KO OTIINYHYIO XapakTepucTuky no NC: makcnmanbHble
3Ha4yeHuna YOC u [T, MuHuMmanbHble nokasaHusa MK, AK, HOMMHanNbHbIN AnaMmeTp CKBaXXUHbI.
Mnactamu - KonnekTopaMmu B TeppureHHoM paspese MmectopoxaeHuna LLanseel sensaoTca
pa3HO3EePHUCTbIE NECHAHMKN 1 aneBponuTbl. [MpoayKTUBHBIMW B HE(PTEHOCHOM OTHOLLEHUWN Ha
mMecTopoxaeHun LLlanea aBnstoTca oTnoxeHns ropusoHTa HO-XI, noTeHumanbHO NpogyKTUBHLIMY -
HU>KHETPUAcOoBbIe OTNOXeHUS (Npy onpoboBaHNK B KONOHHE ckBaXkuHbl SH- 1P kpoBnu
kapboHaTHOM NMaykM ONIEHEKCKOro Bo3pacTa nonyyeH nputok Hedtn 2,4 m3/cyT.)
HwkHeTpuacoBble OTNOXEHUS, NpeAcTaBeHHble ONIEHEKCKUMW CEPOLBETHbIMU (kapboHaTHO-
TeppureHHas Tonwa T12) n necTpouBeTHbIMW (aneBponMTo-aprnnnnToBasi Tosnwa) nopogamm,
XapakTtepuaytoTcst nosbileHHbIMK YIC, gocturas coteH Omm. B ctpoeHnn T12HeobblvHa B
nuTornoro-haunanbHOM OTHOLLEHUK, OHa NpeAcTaBneHa YepegoBaHNeM TEPPUTreHHbIX U
TydoreHHbIX pasHocTel (Tydbl, TycpduTbl, TYHOM3BECTHSKM, aNeBPONUTLI U aprUINNTI) C
kapboHaTHbIMK NpocnosiMu. Meodmsnyeckas xapakTePUCTUKA TEPPUTEHHbIX U Ty(pOreHHbIX
pa3HOCTEN aHanormyHa pPCKUM OTNOXEHNUSIM (HO COOTBETCTBEHHO C Boree 3aHMKXEHHbIM
AvanasoHoM BpemeHu npobera ynpyrux BonH 200-250 mkc/m mn nnotHoctu 2,5-2,70 r/cm3), To ecTb
LUMpPOKOE pacnpocTpaHeHne TydOoreHHbIX pasHoOCTEN N NX 3HAYUTENbHASA MUHUCTOCTb BeJeT K
cHuxkeHuno PEC nopog.

PucyHok 5.3 - Koppensauus cksaxuH SH-P2 n SH-P4

KapboHaTHble nopoabl oTMevatoTcst Ha CTpykType XKanraHon. Feodumanyeckas xapakrepmucTunka
paspesa aHanorndyHa mecrtopoxaeHuto LLlanesa, ogHako cTpykTypa »XanraHon HaxoamuTcs
rmncomeTpuyeckm Boiwe Ha 200-250 meTpoB.

5.3 MogenupoBaHue gaHHbix TMC n 3D cencmopasseaku

JlnTonornyecknn paspes Tpmaca u HxHen pbl ¢ gaHHbIMK TIC no ckBaxunHam SH-P1wn SH-P3.
Paspe3 ncnonb3oBancsa And NoCTpoeHnst 00 beMHONM reonornyeckon Moagenu, a Takke ans
cTpaTurpaduyeckor NpMBSA3KN (PUCyHOK 5.4).

PucyHok 5.4 - nutonorudecknin paspes ¢ gaHHbimmn M'MC

Ha pucyHke 5.5 npencrasneH Ky6 pacnpegeneHis HepTeHachILWEHHOCTM NPOAYKTUBHOMO
pe3epByapa ropusoHTa HO-Xl, roe nogcuntaH o6bem HedpTeHackiweHHOCTH 396,7 ThbiC.

PucyHok 5.5 - Ky6 pacnpegeneHusa HayanbHON HepTeHaChILWEHHOCTM NPOAYKTUBHOIO pe3epByapa
ropusoHTa KO-XI.

MHackum apyc BCKpbIT Ha nnowaasix XKetblbai-Y3eHCKOM 30HbI MOAHATUIA U NPOrMboB, a Takke
CKB.SH No1 Ha rmy6buHe 2814-324m. 30ecb M NOBCEMECTHO SPYC NPeACTaBIEH NPEUMYLLECTBEHHO
KpaCHOLBETHbIMU aprunnntamu, aneBponutamMmm ¢ pegkmmm npocrnosamm kapboHaTHbix 1
TydoreHHbIX NOpoA 3eyIeHOBATO-CEPOro LBeTa B BepXHen YacTu paspesa sapyca c
OpraHu4yeckMmMm octaTkammn OCTPOKOA, nenieumnog, punnonoasbi.

MoLHOCTb MHACKUX OTNOXeHUI konebnetca ot 50-90 m. (MecyaHoMbiccko-PakyLueyHbIn cBop)
Ao 1553 m.(Y3eHb), a Ha cTpykType Lanea ¢ rn. 2814m go 3240m u rnyGxe.

HwkHeTpuacosbln kapboHaTHO-TeppureHHbIn HIK xapaktepuayeTtcs makcumansHon ans KOxHoro
MaHructay HedTerasoHoCHOCTbI0. B HMXHeTprnacosom HIK npombiineHHble 3anexu HedTu 1 rasa
yCTaHoBINeHbl Ha nnowagax KOxHein Xetbiban, CeBepo-PakyweyvHas, Tacbynat, Onmalua,
3anagHbii Tacbynart. 3anexu NnacToBo-CBOA0BbIE, TEKTOHUYECKN 3KpaHUpPOBaHHbIe (PUCYHOK 5.6).
Ha ctpykType LLlanBa B ropnsoHTe b B TeppureHHo-kapboHaTHOM Tonwe B nHTepBane 2720-2734 B
N3BECTHAKaX NONyYeHbl MPUTOKM HETH.

OTnoXxeHnsa orieHEeKCKOro Bo3pacTa Ha KOHTPaKTHOW TeppUTopuM nNpencTtaBreHbl TEMHOLBETHbIMU
TEpPPUreHHO-KapOboHATHBIMU U CEPOLIBETHLIMUN HEKAPOOHATHBIMU TEPPUTEHHBIMU NOPOAAMMN.

PucyHok 5.6 - o6beMHas Moaernb CTPYKTYPHOro nnaHa TpruacoBbIX OTHOXEHWIA



HaunbGonee KpynHble 3anexu yrnesogoponos Ha KOxxHoM MaHrbiwnake yCTaHOBMEHbI B ONIEHEKCKOM
apyce. 1ebutbl HepTH M3 3TOro ropnsoHTa BapbupytoT ot 10 o 133 m3 /cyT.

B cooTBeTCTBUM C 9TMM OTKPbIBAOTCA NEPCNeKTMBbI KapOOHATHOro ropnsoHTa 1 B Nnpegenax
KOHTPaKTON TEPPUTOPUN.

OTnoxeHuns HKHEro Tpnaca Ha mectopoxaeHnn KOxHbin XKeTblbam xapakTepuaytoTces
NOBLILLEHHON BGUTYMUHO3HOCTLI0 0,04-0,3%, Npn CpaBHUTENBHO HEBLICOKOM COAEPXaHUN
opraHuyeckoro Bellectea go 0,8, |BXBEOBcocTaensieT 15-35. Bce a10 yka3biBaeT Ha npeobnagaHme
anureHeTnyeckoro Gutymonaa.

Mockonbky aToT HIK aBNseTca HedhTemMaTEPUHCKUM U B TOXE BPEMS KOMNNEKTOPOM ANS
MUIPaLMOHHON HEDTU N3 HMXKHMX NANEO30MCKNX OTIIOKEHWI C XOPOLLEN MOKPbLILLKOW TEPPUTEHHOMN
nayku, B CKBaXnHax Ha cTpyktype Lanea gaHHeiMn TMIC Ha CKB SH Nol pernctpupytoTtcs 4eTbipe
NPOOYKTUBHbBIX FOPU3OHTa B MHTepBanax 2478-2495m, 2675-2730m, 2758-2795m, 2950-2970m,
3126-3192m.

SAKNOYEHUE

B gaHHon gunnomHoun paboTe Gbiny BbINOMHEHbI COBPEMEHHbIE METOAbLI CTPYKTYPHON U
AVNHaMNYECKON NHTepnpeTaumm Ans U3y4eHnst TPNacoBbIX, OPCKNX U MENOBbIX OTNOXeHUN. C
MOMOLLbIO KOMMIEKCHON nHTepnpeTaumm aaHHbix MTUC, 3D cericmopasBeakun n 6ypeHus, Kotopble
Aanv BO3MOXHOCTb MOCTPOEHUSI CTPYKTYPHbIX KapT, @ Takke 06beMHOM MOAeNn CTPYKTYPHOro
nrnaHa TpuacoBblX OTNOXEHUIN. Ha OCHOBE CTPYKTYPHOWN MHTEpnpeTaumm 6binin NOCTPOEHDI
CTPYKTYpPHbI€ KapTbl MO @F V1 (topcko-menoBble oTrnoxeHns) n O V3 (HmkHeTpracoBble
oTnoxeHus). NepenHTepnpeTaums AaHHbIX N0 paHee NPobypeHHbIM CKBaXXUHaM, C
ncnonb3oBaHneM xapaktepucTnk NMC HOBbIX CKBaXXMH, NO3BOMNWIMA BblAENUTb HECKOMNBbKO
FOPM30OHTOB C BO3MOXHbIM COAEPXaHNeM yrrneBogopoaos. 1o AaHHbIM cerncMopasBeaku
cocTaBfieHa kapTa nepcnekTMBHbIX nnowaaen, no gaHHeiM M'C onpeaeneHHbl nepcnekTuBHbIe
FOPU30HTbI U X KOJINIEKTOPCKME CBONCTBA.

YcnewHoe 6ypeHue TpebyeT nporHo3npoBaHWs NePCneKTUBHBIX y4acTKoB. KavyecTBo
AVHaMN4YeCcKon NHTepnpeTaumm 3aBUCUT OT KavyecTBa BbINOMHSAEMbIX nonesblx pabot. Heobxoammo
NpoBOANTb BbicOKOYacTOTHYHO 3D cericmopasBenkKy, Tak Kak nocregHne cencmMmopasBefoyHble
paboTbl nposoannuck B 2002 rogy, UCNosnb30BaTh KAYECTBEHHbIE KapOTaxHble paboThl, B
0COBEHHOCTM NIIOTHOCTHBIE N aKyCTUYeCcKne MEeToAbl, MPOBOAS TOUHbIN aHanu3 kepHa. lNpumeHeHne
MEeTO40B ANHAMUYECKON NHTepNpeTaunm No3BonnUT A0BUTLCA XOPOLUMX pe3ynbTaToB Npu
npoBeaeHnn reonoropasBefoyHbix paboT. Metoabl M'MC gann BO3MOXHOCTb, 451 NPOBEeAEeHUSA
TOYHOWN NpmBA3KM Mo rnybuHe. CoBmecTHoe ncnonb3oBaHue 3D cericmopassenku n N'MC gatot
BO3MOXXHOCTb MOCTPOEHUs Hanbonee TOYHOM MoAenu. A 3To B CBOO o4epesb, NPOBECTM Hanbornee
TOYHbIN OnepaTUBHLIN NoacyeT 3anacos. 1o pedynbTatam paboT BbisiBNieHa 6onee gocToBepHas
nHcopmMaLmsa o rnyGMHHOM reoriorM4eckom CTPOEHUM U3YyHaeMOro y4acTka U yToOYHeHa
Mopdonorua cTpykTyp Lanea v XXanraHon.

Cnncok ncnonb3oBaHHOW NuTepaTypbl

1TMopogkos Anekcen bopucosuy. ABTopedepaTt aucceptauun no teme 20 "UccnepoBaHue
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