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CoBeplieHCTBOBAHHE CHCTEMbI Pa3padoOTKu
CJI0’KHOMOCTPOEHHBIX 3aj1exkeil HeTH ¥ TEXHOJIOTHM UX
IKCILTYyaTALUHA

B crarbe npencraBiieHbl pe3yibTaThl HCCIEA0BAHMI 0 ONTUMH3AIMU CHCTEMBI Pa3paboTKU U MOBBIIIEHHIO Y deK-
THUBHOCTH BBIPaOOTKH 3aI1acOB BBICOKOBSI3KOH HE()TH Ha MHOTOITaXKHBIX MECTOPOXKICHUSIX (Ha MpuMepe Menekecckon
BIIa/IMHBI) C UCIOJIb30BAaHUEM TEXHOJIOI'MU OJIHOBPEMEHHO-Pa3/iebHOM SKCITyaTaluu. J{Jist 3TOro paccCMOTPEHO U Jie-
TaJIbHO U3YYEHO CJI0KHOE CTPOCHHUE MECTOPOXKIEHUH, OCIOAKHEHHBIX 3PO3UOHHBIMYI BpPE3aMU; IPOBEICHA [IEPEUHIEK-
canysi IIaCTOB TEPPUT€HHOMN TOJIIIH HIDKHET0 KapOOHa, BBIICJICHBI JIBa THITA CTPOSHHUS palaeBCKO-000PHKOBCKOH YacTh
pa3pesa: HOpMaJbHBII U 3PO3UOHHBIN, KOTOPBIE PE3KO OTIMYAIOTCS MO (PUIBTPALMOHHO-EMKOCTHBIM CBOWCTBAM U 110
JIUTOJIOTHYECKOM XapakTeprcTHKe. Takke MoKa3aHo, YTO OIIHOKH, A0MyCKaeMble ITPH ATALHOM KOPPEISLHU TPOITyK-
TUBHBIX I1JIACTOB, IPUBOJAT K HEaJEeKBAaTHOCTH I'€0JIOIMYECKOH (a 3aTeM M FMApOJNHAMUYECKONH) MOJIEIN peallbHbIM
YCJIOBHSIM 3aJIeTaHUsl IITAcTOB. 3710)KeHBI Te0JIOr0-TEXHUYECKHE KPUTEPHH IIPUMEHUMOCTH TexHonorun OPD Ha 00bek-
Tax HWKHEro M CpeIHero kapOoHa, MpoM3Be/ieH PacuéT Hpe/roiiaraeMoil TeXHOJIOrHYecKoil A dekTHBHOCTH OT eé
BHE/IPEHHUS.

KoroueBbie cj10Ba: I1aCThI IECYAHUKOB, YPO3MOHHBIE BPE3bI, JIeTalbHask KOPPEISILus, KapOoHaTHAs TOJIIIA, OJTHO-
BPEMEHHO-pa3/iebHasl IKCILUTyaTalHs, BHICOKOBS3Kasi HE(PTb.

[TpupoHbIe 0COOEHHOCTH 0OBEKTOB IKCILTyaTaIMH (CTPO-
€HHMe TJ1acTa, yCIOBUS 3aJieraHus He)TH U ee BI3KOCTHAsI Xa-
paKTepucTHKa, PU3NKO-TUTOIOTHIECKHIE CBOMCTBA TOPO/-KOJI-
JIEKTOPOB U JIP.) OKa3bIBAIOT HEMOCPEACTBEHHOE BIIMSHHIE Ha
MPOLIECC U KOHEUHbIE Pe3yJIbTaThl pa3padoTKH.

CI0’)KHOCTB JIeTaIbHOW KOPPEJISILMHI YBEJIMUMBACTCS PH
3HAYUTEIIBHBIX KOJIEOAHMSIX TOJIIMHBI I1JIACTOB-KOJJIEKTOPOB
U pa3IelsIIoLIMX UX CIIOEB, [TPY HAIMYUK BHY TpH(OpMaoH-
HBIX Pa3MBIBOB, NIPU PE3KOH JINTONOTO-(halaibHOW U3MEH-
YMBOCTH MOPOJI, KOTJIA IJIACTBI-KOJIJIEKTOPBI UMEIOT PEPBIBH-
CTOE CTPOEHHE M0 TUIOLIA N PaclpoCTpaHEeHNUs, a HETTPOHHU-
HaeMble pa3/iesibl MeX/y HUIMH Ha Psijie y4aCcTKOB 3aMellaroT-
Csl 110 IPOCTUPAHMIO TIOPOJAMHU-KOJIIEKTOPaMHU.

Ha mHorux mectopoxaenusix Tatapcrana Hanbosiee yac-
TO BO3HHMKAIOT 3aTPYIHEHUsI TIPH KOPPEJISLUK U MHACKCAIIUU
TUIACTOB, CBSI3AHHBIX C TEPPUI'CHHOMN TOJIIIEH HUKHETO Kap-
6ona (TTHK).

Bo-nepBbIxX, BaKHOM XapaKTePUCTHKOM SIBISIETCS YacTOE
niepeciiauBaHue BceX pa3zHoOCTel Nopo/, (harnaibHas HEOaHO-
POIIHOCTb M HEBBIZIEP’KAHHOCTD IJIACTOB-KOJUIEKTOPOB B IPO-
CTpaHCcTBE 00YCIIOBHIIM CYNIECTBEHHYIO TPYAHOCTD pacuiie-
HEHUS ¥ KOpPeJSIK pa3pe30B HIKHEH, paiaeBcko-000pu-
KOBCKOM 4acTyu.

Bo-BTOpBIX, OCHOBHOH OCOOEHHOCTBIO I'€0JIOIMYECKOTO
CTPOEHUS IPOJLYKTUBHBIX OTIIOKEHHH SIBJSIETCSI PE3KO YBEJIH-
YeHHast TOJIIIMHA OTJIOKEHHUH B 30HaX TaK Ha3bIBAEMbIX IPO-
3MOHHBIX BPE30B.

Bomnpocsl nHieKcalny MiacToB B 9pO3MOHHON YacTH pas-
pe3a noapoOHo ocBenieHb! B padotax (MyxamerminH, 1981,
2006; MyxameTuivH u ap., 1985) (B 3T0ii 4acTn OHM UHIEKCH-
pyroTcs Kak riacthl 3006l BB ), a B Tak Ha3biBaeMbIX HOp-
MaJlbHbIX pa3pe3ax 60OPHKOBCKOro (paaaeBcKo-000pHKOBC-
KOI'0) FOPM30HTA Ha MECTOPOKICHHSX PECITYOIMKH BBIIEIIsI-
ercs rpynna niuactos BB, kotopas umeeT ojHO-, AByHJIEH-
HOE, pexe TPEXWICHHOE CTPOSHHE, C TIACTaMu, HHIIEKCHpye-
MbIMH cBepXY BHU3 kak BB °, BB > u BB,' (cxema unziexcauuu
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npennoxena B 1982 . M.C. I'yrmanom). 30HbI CAUSIHUSA T1aC-
TOB 30HbI BB, MHOTrOYHMC/IEHHBI U OTMEYAIOTCS HA BCEH pac-
CMaTpUBaeMOil TEPPUTOPHH.

JleTanpHOE N3yueHHE TePPUTECHHBIX TOPOJ, KOMIIEHCAIIH-
OHHO 3aMOJHSIONIUX dPO3UOHHBIE JTOKOUHBI, TOKa3aJI0, YTO
OHM UMEIOT MPU3HAKU 0CA/IKOB BOJHBIX MTOTOKOB, MU Maseo-
pex (Myxawmerius, 1981, 2006; MyxameTius u ap., 1985). C
pa3pe3aMu SpO3MOHHOTO THIIA CBSI3aHO KaK HauOoJIbIIIee Ync-
710 TacToB (110 4-5 u Gonee), Tak U UX MaKCUMaJbHas CyM-
MmapHas 3¢ dextuBHas ToamuHa (10 33-37 M u gaxe Goree).
BCkpbIThIE B pyKaBOOOPa3HBIX 30HAX JOMOJHUTENILHBIC aJleB-
poriecyaHble Telia IPUHSTO OTHOCHTH K T1acTaM rpymiibi BB .
M3 mpuHIMna WHAEKCALMU TUIACTOB B SPO3MOHHBIX Bpe3ax
(cBepxy Buu3 — BB, BB > M T. 11.) ICHO, 4TO BO3MOXHOE YHCIIO
IUIACTOB ATOM IPYMIIBI 3aBUCUT OT INTyOUHBI pa3MbIBa TypHEH-
cKoro kapOOHATHOTrO Joa, gocturatomeid 50-60 M u 6osee
(MyxametmuH u fip., 1985; Myxametmiun, 2006). Mccnenosa-
HUSI TOKa3bIBAIOT, YTO HA pacCMaTpUBaeMOil TEPPUTOPUH OT-
MEYaeTCsl HaJI0KEHUE BU3EHCKHUX BPE30B HA TYPHENCKHUE, UTO
1 00yCI0BUIIO TTyOOKHH pa3MbIB KApOOHATHBIX 00pa30BaHUH
(MyxawmeriuH, 1981). Kaxxnoe ckoruienre He(TH B JIOBYIIKaX,
OCIIO’KHEHHBIX H)PO3UOHHBIMH BPE3aMu, TIPEACTaBIIET COOOH
KaK ObI CHCTEMY MPOCTHIX (AJIEMEHTAPHBIX ) 3aNIeKEl: BEpXHSs,
B 30HE pa3BUTHA IJ1acToB BB, sBIsAeTCS 00BIYHO MIaCTOBOM
CBOJIOBOH, JTUTOJOTMYECKH OCJI0KHEHHOM, a HUYKHKE (B 30HE
nnactoB BB ) — pykaBooOpasHbIMU, C BHIKITMHABAIOIUMHCS
k Oeperam naneopeku miaactamu (Puc. 1).

O Ba)XHOM poJiM AETaNbHON KOPPENSLUU MPHU MOACUYETe
3armacoB U COCTABJICHUHU MPOEKTHBIX JOKYMEHTOB Ha pa3pa-
00TKY HETIHBIX MECTOPOXKIeHHH Ncay ete Oosee 30 et
TOMY Ha3aJl BBIAAIOIINECS OTeUECTBEHHbIE Ie0JI0TH (XaluMOB,
WBanosa, 1980). OT cOOTBETCTBHS MU aJIEKBATHOCTH, KOPpe-
JISIUU peasIbHBIM MJIACTOBBIM YCIOBHUSM BO MHOTOM 3aBUCHT
U TOYHOCTH TO/ICYETA 3aracoB YITIEBOAOPOJHOTO ChHIPhS, a
BMECTE C TEM U IIPOTHO3HBIE OKA3aTeNN pa3padOTKU HKCILTY-
aTalMOHHBIX 00beKTOB (MyxameriiuH, 2013).
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Puc. 1. Cxema koppensyuu npooyKmugHuIxX n1acmos HudCHe20 Kapooua no ckeaxcurnam mecmopodicoenus I Menexecckoii énadunvi: (3aaus-
Ka KopuuHesds — NAacmovl MynscKo20 U 60OPUKOBCKO20 20pU3OHMA, YepHAs — Yelu U yeaucmyle claHiybl).

Ha npakTrke npy nojcyere 3aracoB O4€Hb 4acTo MOSIBIIS- Kax BecbMa pasHsTCs. Bo Bpe30BbIX MutacTax yacThl ciadocrie-
IOMIMECs B pa3pe3ax CKBAXXWUH JOTOIHUTEIbHBIC TUIACTHI U3 MEHTHPOBaHHbIE PA3HOCTH CPEIHE3EPHHUCTHIX TIECYAHNKOB C
30HBI BB B 9p03HOHHBIX Bpe3ax MHIEKCHPYIOTCS KaK 00bI4- QHOMAJIbHO BBICOKMMH 3Ha4E€HMSIMU MTPOHUIIAEMOCTH (Ta30-
HBIE TU1aCThl 000PHUKOBCKO-Paa€BCKOM TOJIIN BHE 9PO3HOH- MIPOHUIIAEMOCTH 00PA3L0B TAKUX ITOPOJI TOPOit JocTuraet 3-4
HbIX Bpe30B—310 BB *, BB > 1 BB,' (0603Hauenus MOryT ObITh H JasKe 8 MKM?) M IOPHCTOCTH, TO €CTh CYNEepKOIUIeKTOphI (My-
WHBIMH). DTUM JOCTHUTAETCS COKpAIlleHHe KOJIUYecTBa Mo/l xameTimH, 2006).

CYETHBIX 00BEKTOB B TEPPUTEHHON TOJIIIE — C MATH-CEMH 10 Ha npumepe mMHOTrOmiacToBoro MectopoxxiaeHus I pac-
JIBYX-TPEX, U COOTBETCTBEHHO YMEHbIIaeTcst 00beM padoT 1o CMOTPHUM BO3MOXKHOCTH NTpUMEHEHHs TexHosornn OPD st
TMOJICYETY 3aracoB. DTUM CaMbIM TaK Ha3bIBaeMble CTICIHA- OINITUMH3AIINH pa3paboTKH.

JICTBI JOCTUTAIOT /IBYX LIEJICH: BO-TIEPBBIX, M30€TaloT

THIATETBLHON AeTaM3aluy IPU COCTABICHUH CXEMBI 30 24
KOPPEJIALMHY TIACTOB; BO-BTOPBIX, YMCJIO TLUIACTOB, TI0 5 H :Z::// :yy:

KOTOPBIM CTPOSATCS COOTBETCTBYIOLIME KAPThI, UCKYC- 2 25 ] 20
CTBEHHO 3aHMKAETCsl, YTO yMEHbIIaeT 00beM padoT c:r ek

1o mojcyery 3anacos. OfHAKO 3TO MPUBOAUT K He- = 20 A % g
aJIEKBATHOCTH I'€0JIOTMYECKON MOJIENU peallbHbIM ye- & ) J L\\M z
JIOBUSIM 3aJIETaHMs TIACTOB, a 3aT€M UCKaKEHUS pe- ; s ) e . S
aJIbHON KapTHHBI aBTOMAaTHYECKH MEPexosT B ruj- |J \ booo g
poauHamMuyeckyio Mozenb (Myxamermun, 2013). | e
CrenoBaresibHO, BOMPOCAaM JIETAITbHON KOPPEISIUT % 10 * Mo 8 5
pa3spe3oB CKBaKUH ¥ FeOMETPH3allUH IIACTOB B 3pO- | ¥

3MOHHBIX BPE3aX JI0JKHO YACNISATHCS CAaMOE TIPUCTaITb- 'é 5T 14
HOE BHHMAaHHE. &

OOBIYHO U151 BBIPAOOTKH 3aI1acoB 3aJIeskel HeTH 0 L : : . 0
B TTHK npoekTupyroT cucteMsl ¢ NoAAepKaHUEM 0 20 40 60 80
TUIACTOBOTO JaBJICHUS €AMHON CETKON CKBAXKHMH IS Mecaupi ¢ Hauana paspabotku

IIACTOB, TOI/A KaK KOJUIEKTOPCKUE CBOMCTBA IIIACTOB  Puc. 2. Jlunamuxa cpeonux 0ebumos cKeaxicun no seudKOCHu u Heghmil, IKCniy-
B IIJIACTOBBIX CBOAOBBIX U PYKAaBOOOPA3HBIX JIOBYLI- amupyiouux niacmol 2pynnol BB,
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Puc. 3. Cxema pacnonoswcenus s3po3uonto2o épesa u pekomenoosannvix 011 OPD ckeagicun.
1 — 2panuyvi 6pe3o6oii 301b1; 2 — 30na omcymemeus niacmos BB 3 — ckeadicuna (yugbpot —
monuunel nnacmoe epynn BB, u BB | 6 6epxneil u HudICHell CpoKax coomseemcmeenHo, «+»
— CuAHUe NIACMO8, «/» — pazoeiumens Mexcoy Hepme- U 6000HACHIUYEHHBIMU NIACMAMU),
4 — Oobuisarowasn u HacHeMAMenNbHAsL CKEANCUHBL, 5 — CKBANCUHDL, PEKOMEHOO0B8AHHbIE 015
6HedpeHus 0bopyoosanus OPD; 6 — ckeadicuna, nepeeedennasn Ha ebiulenedxcauii IKCNIya-
mayuoHHblil 00bekm, 7 — GHeUHU KOHMYP HeghmeHocHocmu; 8 — 20pU30HMANbHbII CIBOII.
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ecsl K JaHHOU CKBa)kKWHE, B IPHOOIIIAEMOM
TUTACTEe; TaHHOE YCIIOBHE SIBIISICTCS KPUTE-
pUeM 3KOHOMHYECKOHW IP(HEKTUBHOCTH
BHeApeHus obopynoBanwus st OPD.

3. JlocTaTo4YHBIN NOTEHIIUATBHBIN Jie-
O6uT no HedTH M3 MPUOOIIAEMOTO TIacTa
JUTSL TOTO, YTOOBI OKYITUTH 3aTPATHI 110 YC-
TaHOBKE U 00CITY’)KHUBaHHIO 000PYIOBAHHS
st OPD.

4. KpuBu3Ha B 30HE yCTaHOBKH Hacoca
HE J10JKHA peBbIaTh 40°, UM HHTEHCUB-
HOCTh Ha0Opa KPUBU3HBI HE JOJDKHA Ipe-
BhIIaTh 2° Ha 10 M.

5. DKcIutyataoHHast KOJIOHHA JOJDK-
Ha FIMETh ITOCTOSIHHBIN UAMETP JI0 TITyOH-
HBI HIKHET0 00beKTa pa3zpaboTky, 0e3 cy-
JKEHUH U JIOTIOJTHUTETBHBIX (TEXHUIECKHX )
KOJIOHH HE JTOITyCKAIOTCS Pa3phIBBI CILIONI-
HOCTH I[IEMEHTHOTO KOJbI]a Ha ITyOWHE
PacCIIOJIOKEHHSI pa3AesieMbIX 00BEKTOB.

6. PaccrositHue Mex 1y 00beKTaMu pas-
PabOTKH TODKHO OBITH JOCTATOYHBIM TSI
YCTaHOBKH MaKepa, 9TO COCTABIISCT Ha Ce-
TOJHSIITHUNA IeHb HE MEHEE TPEX METPOB
OT TIOOMIBBI BEPXHETO ITACTa 0 KPOBIU

B TexToHnueckoM miuaHe MecTopokaeHue I npuypodeHo
K BOCTOUHOMY 00pTy Mernekecckoi BIIaJUHBI, T1I€ OCHOBHBIM
00BEKTOM pa3pabOTKH SBISIETCS TEPPUTEHHAs TONIIA HIDKHE-
ro kapOoHa. B pesynbrate neTaibHOI KOppensiuy pajiaeBc-
K0-000puKoBckoi uactu paspeza TTHK BbiaeneHs! 30HbI ©
PE3KO yBEINYEHHOH TOJIIIMHOM, KOTOpbIE OBbUTH OTpe/IeIeHbI
KaK 9PO3UOHHBIE Bpe3bl. B pesynbrare B HUKHEKAMEHHOY-
TOJBbHOH TOJIIE MECTOPOXKICHUS BbIJEICHBI 1BA TUIIA pPa3pe-
3a: HOpMAaJIbHBIN ¥ PO3UOHHBIH.

C no3uiwii BbIIeTIeHHS KCILTyaTallMOHHBIX OO BEKTOB CJIe-
JlyeT OTMETHUTD, 4TO TIacThl rpyni BB, u BB pasuarcs mexy
co00i1 KaK 10 TeHe3HCcy OTIIOKEHHUH, TaK U 10 GUIbTPaLnOH-
HO-eMKocTHBIM cBolicTBaM (PEC) nopos, a Takke MMEIOT pas-
JMYHOE T€0J0TNYECKOe CTPOCHHUE, YTO OBUIO OMHUCAHO BBIIIIE
(Puc. 1). Kpome Toro, cyniecTByeT emie 0JJ1H acIeKT, CHIbHO
BJIMSIIOILMI Ha BEIOOP CUCTEMBI pa3pabOTKH 3a1exkel, 0CI0XK-
HEHHBIX 9PO3HOHHBIMH BPE3aMH — Kak PaBuJIo, miactel BB,
MOJICTHIIAOTCS BOJOH, 4T0 To3BossieT (MyxameTmnH, 2006)
BBIPabaTHIBATH 3aKIIOYECHHbIE B HUX 3aM1achl HA €CTECTBEHHOM
pexxume. DTO MOATBEPHKAAETCS U JUHAMUKON IIIaCTOBOTO J1aB-
JIEHHUs B CKBOXKMHAX, SKCILTyaTUpyrommx miactel BB, (Puc. 2),
TOT/1a KaK MPpH BEIPaOOTKE 3a11acoB HEPTH M3 KHOPMAITLHBIXY,
HO MaJIOH TOJIIMHBI IJIacTOB 30HbI BB, aBnenue ObIcTpO Ma-
JIaeT, 4TO JIeJaeT HeOOXOMMMBIM MPOBEICHUE MEPONPUSITHI
MO NOAJEP>KaHUIO IIACTOBOrO AaBieHus. ClenoBaTelbHoO, He-
obxonumo pazykpynuenne oobektoB TTHK, ocinoxxHeHHBIX
9PO3MOHHBIMHU Bpe3aMH. [ B JaHHOM citydae 5TO BO3MOYKHO
¢ npumeHeHueM texnonoruu OPD.

[Tpu BeIOOpE CKBaXKMH-KaHIUIATOB IS TPUMEHEHUst 000-
pynosanust OPD HeoOxonmmo, kak n3sectHo (I"apudos, 2010),
NPUHUMATh BO BHUMaHHUE CJIEAYIOIINE TOPHO-T€0J0rHYECKHE
YCIIOBHSI:

1. BckpbITHE CKBaXKMHOM JIBYX M O0JI€€ cCaMOCTOSITEbHBIX
00BEKTOB pa3paboTKH (He(hTEHACHIIICHHBIX TUIACTOB).

2. JlocTaTtouHble U3BIEKAaeMbIe 3arachl He)TH, OTHOCSIIN-
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HIDKHETO.

Ha ocHoBe aHanM3a pa3pe30B CKBa)KUH, HACBILIEHNUS 1A~
CTOB, TOJIIIMHBI KOJJIEKTOPOB U HEMPOHHULIAEMBIX Pa3/ieoB
MeXly [1acTaMH Ha JaHHOM MeCTOpoxaeHuH | npennoxen
1t BHepeHus obopynosanus OPD psin ckBaxwuH (Puc. 3), mo
JIBYM M3 KOTOPBIX HH(pOpMALUs ITPHUBEIECHA HIXKE.

B ckBaskune 1 npeuiaraercsi COBMECTHO pa3padaThIBaTh
nnactel BB *u BB ' Ilnact BB’ nepdopuposan B uuTeppae
ryoun 1439-1441 m (abc. ormerka munyc 1207-1209 m, 20
otB. [1C-105) B aBrycre 2003 r. [Toxy4eH neOUT KUIKOCTH
5,8 T/cyT ¢ 00BOJJHEHHOCTBIO IPOAYKIMH 2% ITpH AETIPECCUU
10 MITa. 3aboitHoe gaBaeHue cocrapisuio 3,0 MIla, miacro-
Boe — 13,0 MIla. Ha uronb 2012 r. 1e0UT CKBaXKUHBI 10 KHIKO-
CTH cocTaBiseT 6,9 T/CyT ¢ 0OBOJHEHHOCTBIO TMPOIYKINHU
30,5%. Heobxoammo npoBecTH IOMOIHUTENbHYTO TIepdopa-
uMo Hanpotus macta BB ' B untepsane miyoun 1455,5-
1458,5 m. [peanonoxurensHo, u3 niacta BB ' 6yner nomy-
YeH 1e0uT xuaKocTH 3 T/cyT npu jenpeccuu 3,4 Mna. Paznen
MEJK/1y COBMECTHO pa3paldaTbiBaeMbIMH IJIACTAMH, IPEACTAB-
JICHHBIM HEKOJIEKTOpaMH, OyZIeT COCTaBISTh 9 M.

B ckBaskuHe 2 npeiaraeTcsi COBMECTHO pa3padaThiBaTh
nnactel BB, BB %, BB,' (ciusiHue N1acToB B O/IMH) H TLIACT
BB’ Pa3nen Mexay cOBMECTHO pa3pabaThiBaeMbIMH IJIac-
TaMu OyI€T COCTABIISITE 8,5 M, M3 KOTOPBIX 5,5 M Ipe/ICTaBIeHO
HekomnekTopamu. Ilnact BB > nepdopuposan B unTeppae
nry6un 1359-1362 M (abc. ormerka munyc 1211,2-1214,2 M, 30
otB. [1K-103) B 1987 rony. [Tomyuen neout sxunkoctu 4,1 1/cyT
¢ o0BosHEHHOCTHIO Mpoaykuuu 1,6% npu genpeccuu
1,5 MITa. 3ab6oiiHoe naBnenue coctapisiio 12,1 MIla, mmacto-
Boe — 13,6 MIla. Ha uronb 2012 r. 1e0UT CKBaXKUHBI 10 KHIKO-
ctu cocrasnsieT 33,4 T/CyT ¢ 0OBOJHEHHOCTBIO MPOTYKINHT
55,5%. HeobxoaumMo npoBecTH IOMOIHUTENbHYTO TIepdopa-
1m0 Hampotu miacta BB * B unTepBane roy6un 1375,5-
1379,5 m c orctynnenunem or BHK na 2 m. IIpennonoxunrens-
Ho, u3 mnacra BB * 6yner nomyyen nedut nedyru 2,2 /cyT npu
nenpeccuu 3,4 MIa. Takxke npejiaraeTcsi I(poOBECTH JOMOJ-
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Puc. 4. Cxema pasmewenus obopyoosarus OPJ 6 ckeancunax 1 u 2.

HUTENBHYI0 nepdopaliyio B uHTepBasie nryouH 1354,5-1359 m.
B kauectBe o60opynoBanus OPD 11 miacToB pagaeBcKo-
0600pPHKOBCKOTr0O BO3pacTa ObLIa BEIOpaHa HACOCHAs YCTAHOB-
ka ¢ noabivu mranramu (YHITI), mpoussenennas 3A0 «OJI-
KAM-nedremari». Beioop 00bsicHsIeTCS BO3MOKHOCTBIO JJaH-
HOM YCTaHOBKM MPOM3BOJWTH Pa3liesibHbI MOIbEM U yueT
HPOJYKILMH PA3HBIX IUIACTOB MPH CITyCKE B CKBAKMHY BCETO
b ogHoi kosoHHel HKT 1 Mcnosib30BaHMM OJHOIO CTaH-
Ka-KayaJiki. JTa 0COOCHHOCTb OIpPEIENseT CHUKEHHE IKCII-
JIyaTallMOHHBIX 3aTParT U, KaK CJIEJCTBUE, yMEHbIIAETCS CPOK
OKYNaeMOCTH BHEAPEeHHUs TexHoyiorkuu. Cxema pa3MeleHusl
obopynosanust OPD npejcrabneHa Ha pucyHke 4.

BTopbIM 110 BesIMUYMHE 3a11acoB SIBJISIETCS IKCILTyaTallioH-
HbI OOBEKT, Mpe/ICTaBICHHbIH KapOOHATHBIMHU TUIACTAMHU
cpejiHero KapOoHa, OJIHAKO OHH B CHJTY HEBBICOKOM MPOIYK-
THBHOCTH CKB)KHH €J1a00 OXBaueHbI BLIPAOOTKOM 3a11acoB.

bamkupckuii sipyc B npegenax Mectopoxaenus 11 cioxen
U3BECTHSIKAMU CBETIIO-CEPhIMU, OpPEKUEBHIHBIMU, KABEPHO3-
HBIMH, CTHJIOJIMTU3MPOBAHHBIMU. 3aJ1eH HEPTH MacCCUBHO-
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TIaCTOBOTO TUMA. [IpoyKTHBHBIE TIIIaCTHI BEPEHCKOT0 TOpH-
30HTa (MX B pa3pese TpH) Mpe/icTaBIeHbl H3BECTHSIKAMH ITOPH-
CTBIMH, NEPECIIAaNBAIOLIMMHCS TAYKaMH TNIMHUCTBIX aJIeBPO-
JIUTOB 1 apTHIIIMTOB; 3aJ1EXKb HE(TH TUITUYHO [UIACTOBOTO CBO-
J0Boro Tumna. Pasnnuue Tunos 3anexei u koiekropos, DEC
B KapOOHATHBIX OTJIOXKEHHUSIX CPEHEro KapOoHa He Oyraronpu-
SITCTBYET OOBEAMHEHMIO X B €IUHBIA AKCILTyaTallMOHHBINA
OOBEKT.
Jlist 3anesxet HeTH B BEpEHCKO-0aKMPCKUX OTIIOKEHH-
SIX XapaKTepHbI BEICOKHE BsI3KOCTh HepTH (60-250 MmITa*c n
BBIIIIE) ¥ CTETIEHb MUKPO- M 00bEMHOI HEOIHOPOTHOCTH KOJI-
JIEKTOPOB; HHU3Kasl TUNIOTHOCTh M3BJIEKAEMBIX 3aIacoB, M3-3a
Yero pa3MeIIeHHe CaMOCTOSITENTbHBIX SKCILTyaTallMOHHBIX Ce-
TOK CKBaKHH Ha KQXK/IbIH M3 IByX 00BbEKTOB HEPEHTAOETBHO.
Hacplmenne cioKHOMOCTPOSHHBIX TJIACTOB BBICOKOBSI3KOM
He(TbIO 00YCIIOBIMBAET COMIACHO PErJIaMeHTy HEeoOXOau-
MOCTB YTUIOTHEHHS CETKHM CKBaKHH 10 6-9 ra/ckB. Pa3zpaboTka
e KapOOHATHBIX IUIACTOB OOLIMM (DMIIBTPOM MPUBOJIUT K
rorepsiM HeTH NpH BbIpaboTke 3arnacoB (MyciumoB, AO-
naynmasutos, 1989) (Tabu.),

Tabn. Conocmasgnenue mexHono2uyeckux nokazamenetl 8 YCi08uUsax coOBMeCmHoll U pazo0enbHoll IKCNayama-
YUl CK8AXCUH 8epelicKo-bauKupcKux omaoxceHutl (no Mycnumosy P.X., A6oyimazumosy P.I, 1989).

N N YTO B UTOTE MPUBOJNT K CYy-
Cpennuii 1e6UT 110 OuIaeMbIin
Kon-Bo H[ECTBEHHOMY CHHXXEHHIO
OTioxeHus JKHJIKOCTH 33 BECh CPOK KO3 pUIIEeHT .
CKBa)KUH o KOHEYHOW HedTeoTaauH.
9KCILTyaTalyH, T/CyT HedreoTnaun, %

[Nocnennee noaTeepxkaaeTes
Bepeiickuit ropuzoHt 28 2,7 16,7 JaHHBIMU FMIPOIMHAMUYEC-
- koro MozenupoBanus (Huza-

Bawkupckuii sipyc 20 33 9,7 esu p., 2010).
Bepeii-0amkupckue oTIoKeHUS 6 36 8.4 3 rabrmuiet BI’UEHO’ 1To B
(coBMecTHas pa3paboTKa) ) > ciTyae COBMECTHOH SKCILTy-
aTaluM Bepeiicko-Oarkupe-

KHUX OTJIOXKEHHI L[€6I/IT CKBa-
JKMH HECKOJIbKO BO3pacCTacT,

WUHO-TEXH/MECKUI KYPHAN
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Puc. 5. Cxema pasmewenus obopyoosanus OPD 6 ckeadxcunax 3 u 4.

HO pocCT JIeOuTa He paBeH CyMMapHOMY JeOUTY TIPH HHMBH-
JlyaJlbHOM BO3JIeHCTBMH Ha KOJUIEKTOpBI. Eciu npu pazaesb-
HOH KCIUTyaTalyu 1eOUT BEpeHCcKOro ropu30HTa COCTABIISET
2,7 T/cyT, 10 GalKupcKoMy sipycy — 3,3 T/CyT, TO MpH UX CO-
BMECTHOM 3KCIuTyaTanuu Beero 3,6 1/cyT, nin 60% ot cym-
MapHoro aeoura.

IIpy coBMECTHOM AKCITyaTALIMU [1JIACTOB ITPOUMCXOAMT TaK-
e cHIbKeHne HedreoTnaun. PasienbHast skcruyaraus Be-
peiicKoro ropuzoHTa M OAIIKMPCKOTo sipyca odecrieunBaeT
nojiyueHue kod(hQGuIMeHTa HeTeoTIaud COOTBETCTBEHHO
16,7% 1 9,7%. IIpu coBMecTHO# pazpaboTke 0K IaeMbI KO-
s¢dunneHt HepreotTnaun coctaBut 8,4%. [1o npenBapuTesb-
HbIM o1ieHKaM (MycaumoB, AGaynmazuToB, 1989), okono 30%
3aracoB OCTAOTCSl HE BOBJICUSHHBIMH ITPY COBMECTHOM IKCII-
Jyartaryu.

[TpuHrMast BO BHUMaHHE 0COOCHHOCTH pa3pe3oB Mpoody-
PEHHBIX CKBaXKWH, TOJILMHBI KOJUIESKTOPOB M HEITPOHUIIAEMbIX
pazzienoB Mex /1y 00beKTaMH, HaChIILEHHE I1JIACTOB U TPOrHO3-
HbI€ JI€OUTBI, ObITH MPEIIOKEHBI 8 CKBAYKHH ISl BHEIPEHUSI
texHonorud OPD.

GEORESURSY  3(62) 2015, vol

Wnrepsansl criycka o6opynosanus 11t OPD cxemaTndHo
npezcTaBlIeHbl Ha npumepe ckBaxuH 3 n 4 (Puc. 5).

Peanuzanus texnonoruit OPD cnocobeTByeT onTuMu3a-
LIMH CUCTEMBbI Pa3pabOTKH Ha BCEX dTarax SKCILTyaTalii MHO-
TOATaXKHBIX MECTOPOXKAEHUH ¢ pe3ko pasnuuatommmucs PEC
9KCIUTyaTallMOHHBIX OOBEKTOB, YTO MOBBIMIAET dPPEKTHUB-
HOCTb OCBOEHUSI MECTOPOXKJIEHUN YITIEBOAOPOIHOIO ChIPbS
MIPY MUHUMAJIBHBIX 3aTPATaxX CPEJICTB U BPEMEHH.
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Development Improvement and Exploitation Technologies of Complex Oil

Deposits

A.N. Delev', A.N. Akhmetov', R.Z. Mukhametshin', B.R. Sharipov’
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’JSC «RN-Nyaganneftegaz», Russia, Nyagan
e-mail: delevan@rambler.ru

Abstract. The article presents the results on optimizing
the development system and increasing the efficiency of
heavy oil reserves in multi-level deposits (on the example of
Melekessky depression) by using the technology of dual
completion. Complex structure of deposits complicated by
erosional incision was studied in detail. Reindexation of
terrigenous strata of the Lower Carboniferous was carried
out. Two types of structure of Radaevskian-Bobrikovskian
part of the section were allocated: normal and erosional, which
differ sharply by the reservoir properties and lithological
parameters. It is also shown that mistakes made at detailed
correlation of productive layers can lead to incorrect
geological (and hydrodynamic) model of actual layer
occurrence. Geological and technical criteria are set out for
the applicability of dual completion on the objects of the
Lower and Middle Carboniferous. Calculation of expected
technological efficiency by implementation of this technology
was produced.

Keywords: sandstone, erosion incisions, detailed
correlation, carbonate stratum, dual completion, heavy oil.
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