OT3bIB
ouuuaIbLHOTO ONMOHEHTA

Ha auccepTauMoHHYI0 padoTty BopoHuna Ajiekcesi AjiekceeBH4a 1Mo TeMe:
«I'maporeosoruyeckoe 000CHOBaHNE U pa3padoTKa Coco00B OCylIeHUsI 00PTOB
KAPbEpPOB ¢ MNPHMEHEHHEM TOPH30HTAJBHBIX JAPEHAKHBIX CKBaKHH»,
MPEACTABJICHHYI0 HA COMCKAHNE YUEHOH CTereHN KAaHANAATa TEXHHUYECKUX HAYK
o CTIEIHAILHOCTH 25.00.16 - «["opHOTIPOMBITILIIEHHAS u
HedTerazonpoMbICJI0Basi TreoJiorusi, reo(pusuka, MapkKuieiigepckoe aejo u
reoMeTpHs HeaAp»

[IpencraBnennas pabora BoponnHa Ajiekces: AleKCeeBrYa COCTOUT U3 BBEIIEHUSI, YEThIPEX
IJIaB U 3aKJIFOUEHUS], COOEPKUT 46 PUCYHKOB, O TaOJIUI U CIIUCOK JIUTEePaTypbl U3 80 HAMMEHOBAHHH.

1. Akmyanvnocms memol Ucc1e006aAHUA.

K Hactosmmemy BpeMeHU OONBLIMHCTBO paHee Pa3BEAaHHBIX MECTOPOXKIEHUH IMOJIE3HBIX
HCKOTAEMBIX, XapaKTEPU3YIOIIUXCSl OTHOCUTEIBHO MPOCTBIMHU THAPOTEOIOIrHYECKUMHE yCIOBHSMH,
oTpa0OTaHbl WJINM HAaXOHSATCS Ha 3aBepluarolieil craguu orpaboTku. Ha MecTopokneHusx,
OCTAIOIINXCS B OTPAbOTKE, KaK MPaBUIIO, HAOIOJAETCs YPE3BBIYAHO BBICOKAsI HEOJTHOPOIHOCTD 110
MPOHHMLIAEMOCTH BOJIOBMEIIAIOINET0 MAcCHBA U €ro CJOXHAas THAPOreOIOrnveckas CTPYKTypa.
ITocnennee siBnsieTcst OOBEKTUBHONH NPHUUMHONW HENOCTATOYHOH 3(P(PEKTUBHOCTH KIIACCHUYECKUX
OPEHAKHBIX CHCTEM (K MpHUMEpy, OPEHAKHOTO KOHTYpa BOJONOHMKAIOIINX CKBaXHH,
00OpYIOBaHHBIX BOKPYI TOPHOH BBIPAaOOTKH), KOTOpBIE HE MOTYT OOECHEeUHTh MPENOTBpAIICHUE
HEYIPaBISIEMOr0 TOCTYIUICHHUS! TMOA3EMHBIX BOJ TPH HEAOCTATOUYHOM CHIDKEHHHM HX YPOBHEH
(HamopoB) B MPHOOPTOBOM 30HE, 3aYACTYIO SIBISIFOIIMUXCS NMPUYMHOM BO3HHUKHOBEHHS OIOJ3HEH
HOpO7.

C uenbro 60pBOBI ¢ OTPULIATENLHBIM BIIMSIHUEM THAPOCTATHYECKUX U THAPOAMHAMUYECKHX
CHJI Ha YCTOMYMBOCTb OTKOCOB M B ILEJOM OOPTOB KapbepoOB HIJIM YIOJBHBIX Pa3pe3oB IPH
CIEAYIOLINX YCJIOBHUSX: a) YACTHYHO MOATOIUIEHHOTO OTKOCA; 0) mpu pa3padoTke Kapbepa BOJIM3U
peku (Bojoema), eClii pacCTOSIHUE O PEKU COU3ZMEPUMO ¢ TITyOUHOM 3ajieraHusi TOPU30HTA U B) TIPU
HAJIMYMA B TPUOOPTOBOH 30HE HECAPEHUPOBAHHBIX HAMOPHBIX BOA - HauOojee >PQPeKTUBHBIM
CPEACTBOM JpeHa’ka MPUOOPTOBBIX MACCHBOB SIBJISTIOTCS] CAMOM3JIMBAIOLINE CKBAXKUHBL B CBsi3u ¢
STHUM B MOCJIETHEE BPEMSI BO3POC MHTEPEC K (PHITbTPALIHIOHHBIM pacyeTaM rOpH30HTAIBHBIX CKBAJKUH,
CTHMYJINPOBABIINHCS IO 3TOT0, MPEUMYLIECTBEHHO, PAKTUKON HedTssHOrO nena. OnHaKO MHOTHE
BOIMPOCHI UX Te€O(PIIBTPALMOHHOIO OOOCHOBAaHMS €IIe OCTAIOTCS HEPEIIeHHBIMH. B wacTHOCTH,
(UIBbTPaLIMOHHBIE pPacYeTbl CHUCTEM TOPU3OHTAIBHBIX APEHAKHBIX CKBAKUH, HapsAOy C

HCTIOJIB30BAHUEM M3BECTHBIX PELICHUH M3 MPAKTHKH HEPTAHOTO fena, TpeOyroT pa3padoTKi HOBBIX



MOAXO0/0B; METOIMKA YUCICHHOTO MOJSTUPOBAHUS CUCTEM B3aHMMO/EHCTBYIOIINX TOPHU3OHTABHBIX
CKB&)XWH, BCKPBIBAIOLIMX HEOAHOPOAHBIE MACCHBBI, B HACTOSIIIEE BPEeMs MPAKTHYECKH HE
pa3paboTaHna.

ITo >TO¥ MpUUNHE aKTyaJbHOCTh Pa3pabOTOK aBTOpa CIOCOOOB 3aIIUTHI OOPTOB KaPHEPOB
OT HETraTUBHOTO BO3/ICHCTBHSI MOJ3EMHBIX BOJ C MIOMOIIBIO TOPU30HTABHBIX APEHAKHBIX CKBAJKHH,
KOTOpbIe MUHUMH3HPYIOT OTPHULATEIbHOE BIUSHUE THAPOCTATHYECKUX U THAPOJUHAMUYECKUX CHUIT
Ha YCTOIYUBOCTb OTKOCOB M B LIEJIOM OOPTOB KapbhepOB MyTEM CO3[aHUsI 3aMKHYTOTO JPEHAKHOT'O
KOHTYPa COMHEHHUH HE BbI3bIBAET.

OtTaenbHO XOYeTcsi OTMETUTh pPa3pabOTKU aBTOpa B HAMNPABICHHU HCIOJIb30BAHHS
TEXHOJIOTUU FOPU30HTAJILHOTO HAIMPABIEHHOTO OypeHus JJIsi CO3AaHus crocoda ocyuieHus 60pToB
KapbepoB. Ha Mol B3[UIsiA, NMpPUMEHEHHE YKa3aHHON TEXHOJOTMH MO3BOJIUT B psiie ClydaeB
CYIIECTBEHHO CHHM3MTh OOBEMbl KAMUTAIBHBIX U OSKCIUTyaTAl[MOHHBIX 3aTPaT Ha COOPYKEHUE
3¢ PEeKTHUBHON IPEHAKHON CUCTEMbI, TOBBICUTH CTEMEHb SKOJIOTHYECKOH 0€30MacHOCTH OTPabOTKH
MEePCIEKTUBHBIX MECTOPOKICHUN MOJIE3HBIX HCKOMAeMbIX U TIOJHOTY HW3BJCYEHHUS IOJIE3HOTO
HCKOIAaeMoro.

2. Cmenenv 00O0CHOBAHHOCHIN HAYYHBIX HOOMNCEHUI, 6blBOO08 U PEKOMEHOAUUIL,
chopmyruposannsix 6 ouccepmayuu.

IIpn OTKpBITOH pa3pabOTKe MECTOPOXKAEHUIH B CIOXKHBIX TI'€OJOrO-THAPOreOJOrHIECKIX
YCJOBUSIX TOPU3OHTAJbHBIE CKBAXKUHBI MPUMEHSIOTCS BO BHYTPUKAPbEPHOM MPOCTPAHCTBE U
3aKJIa/IbIBAIOTCS] HOPMAJIBHO K JIMHUH MTPOCTUPaHKst OOpTa y MOJOLIBBI JPEHHUPYEMOTrO BOAOHOCHOTO
TOPU30HTA M MPEIHA3HAYAIOTCS [JIs1 CHHXKSHHUST YPOBHsI (HAopa) MOA3€MHbIX BOJ B Mpeneax 30Hbl
NOTEHLHATbHOTO OOPYIIEHHsI 0 OTMETOK, MPU KOTOPBIX KO3(P(UIMEHT 3amaca yCTOWYMBOCTH
OOpPTOB MJIM OTKOCOB T'OPHOH BBIPAOOTKH OCTAHETCSl PABHBIM MPOEKTHBIM €r0 3HAUEHUSIM, a MPUTOK
BOJA K KapbepHOMY BOJOOTJIMBY MHUHHUMAJbHBIM. B OTHOCHTENBHO MPOCTBIX YCJIOBHSIX
TOPU3OHTANIbHBIE CKBAKHHBI HCIOJIB3YIOTCS KaK CaMOCTOSITENIbHBIH Crmoco0 ocylueHus OOpTOB
KapbepoB.

Cy1uiecTBEHHbIM HEIOCTATKOM U3BECTHBIX CXEM OCYLICHHS C IPUMEHEHHEM FOPU30HTATbHBIX
CKBXHWH SIBJSIETCS] HENOCTATOYHOE CHHIKEHHE YPOBHEH TMOA3EMHBIX BOX, OOYCIOBJIEHHOIO
IMCKPETHBIM UX PacIojioxkeHneM. B pesybraTte creneHb 00BOIHEHHOCTH OTKOCOB OOPTOB KapbhepoB
OCTaeTCsl Ha HEAOMYCTHMOM YPOBHE, YTO MPHBOANT K CHH)KEHHIO MX YCTOWYHMBOCTH, Pa3BHTHIO
SPO3UOHHBIX SIBIEHUN U APYTHX U3BECTHBIX OCIOKHEHUH.

B paMkax mepBoro Hay4YHoOro MmoJioKeHHs1 aBTOPOM HCCIIENYeTCsl BIUSHUE YIJia 3aJI0KSHUS
TOPU3OHTANIBHBIX APEHAKHBIX CKBAKUH OTHOCHTENIbHO JIMHUU TMpOCTHpaHus Ooprta kapbepa. Ero
00OCHOBaHHOCTD MOATBEPIKIACTCS] PELICHHEM AHAJIUTUYECKUM CIIOCOOOM [BYX MPOCTEUIINX CXeM

bunbTpauuu: a) TpPU 3ANOKEHHH TOPU3OHTAIBHOM CKBAXXMHBI TNEPHEHAUKYJSPHO JIMHUU



npoctupanus 0opTa kaprepa 1 0) 3aJ10’KEHIH TOPU30HTATIBHON CKBAXKHHBI 10 JIMHUH, COBIAAIOIIEH
¢ TUHHUEN mpocTupanus OopTa Kapbepa.

JUie MaKCUMaJIbHOTO CHUXKEHHUSI YPOBHSI MOA3EMHBIX BOA B MPUOOPTOBOM MAacCHBE MEXKIY
JUCKPETHO pACIHOJIO)KEHHBIMU TOPU3OHTAJbHBIMH CKBA)XKMHAMU aBTOP PEKOMEHIYyeT HX
3aKjaabBaTh noa yriaoMm 50°-60° k JMHUM NMPOCTHUPAaHMsI OTKOCA, pacroarasi ¢ MepeKpbITHEM,
npuMepHO Ha 1/3 paccrosiHus Mexay HUMH. B 3TOM ke HampaBlieHHH MPenCcTaBiIeHa U pa3paboTka
CHOCO0OB OCYIIEHHUs] OOPTOB KapbepoB C MPHUMEHEHHEM T'OPU3OHTAIBHBIX CKBAKHUH C LEJBIO
CO3/1aHMsI 3aMKHYTOI'O APEHAXKHOTO KOHTypa. B yacTHOCTH, 17151 CO3/1aHUs 3aMKHYTOTO IPEHAKHOTO
KOHTYpa aBTOPOM pa3padoTaH crocod OCYIIEHUs ¢ MPUMEHEHHEM MHOT03a00MHBIX TOPH30HTAIbHBIX
IPEHAKHBIX CKBa)KUH, HOBU3HA KOTOPOTO MOATBEPKIeHA NaTeHTOM PO.

Bropoe HayuyHoe mOJIO:KeHHMe KacaeTCsli WCCIECAOBAHUS IPEHAKHON 3(PPEeKTUBHOCTH
PAa3NIUYHBIX CXEM 3aJIOKCHUS TOPU3OHTAIBHBIX CKBAKUH JUIS 33JaHHBIX (UIBTPALIMOHHBIX
napamMeTpoB OOBOTHEHHBIX TOJIII C LIEJIBIO ONPENEICHNS ONTUMAIBHONH KOH(DUTYpaLIuU IPEHAKHOTO
y3na. Ilo pesymprataM HCCI€IOBaHMH aBTOPOM YCTAHOBJIGHA ONTHMAlbHAs KOH(Urypauus
IPEHAXKHOTO y3Ja, COCTOALAs W3 5 TOPU3OHTAIbHBIX CKBA)XMH, OPUEHTHPOBAHHBIX B CTOPOHY
ocymiaemMoro 0opra, ¢ yrjioM Mexkay HuMH B auamna3oHe 25-30°. OOOCHOBAHHOCTH MOJyYEHHBIX
pe3ysNbTaTOB  MONATBEPXKAAeTCs  NPUMEHEHHEM  COBPEMEHHBIX  METOJOB  YHCJIEHHOIO
reopMIIbTPALMOHHOTO MOJIEIUPOBAHUS, a TAaKXKe CXOAMMOCTBIO PE3yJbTaTOB NPOTHO3HBIX U
HATYPHBIX 3KCIIEPIMEHTOB IO APEHUPOBAHHIO TPUOOPTOBOTO MACCHBA.

BrinonHeHHble McclenOBaHUs, HaNpaBlieHHblE HA CO3/aHME 3aMKHYTOI'O JPEHaXHOIO
KOHTYpa, C MHCIOJNb30BAHUEM BO3MOXKHOCTEH TEXHMKH U TEXHOJOTHH TIOPU30HTAJIBHOIO
HANpaBJIEHHOrO0 OypeHus1 MO3BOJIIIN CPOPMYJNHPOBAaTh TPeThbe HAYYHOe MoJo:KeHHe. JlaHHOe
MIOJIOXKEHHE TOBOPUT O TOM, YTO MPH 3aIuTe O0pTa Kapbepa ¢ MOMOIIBIO MPOAOIBHBIX APEHAKHBIX
CKBRXXHH IeJIeCOO0OpPa3sHO y TMOMOIIBBI JAPEHHPYEMOro BOJOHOCHOTO T'OPH30HTA MapauIeIbHO
COOpY’KaTh HE MEHEE ABYX TAKUX CKBAXKHH C LIMPUHON MEXIy HUMHU He OoJiee OMHOH 3KCKaBaTOPHOH
3axoaku. JlaHHOe pelleHre MO3BOJIUT NPU Pa3pyLIEHUH OJHOM MPOAOJbHON CKBaKUHBI COXPAHSTh
BTOPYIO U 00eCreYnBaTh BOJO3AMUTHYIO (YHKIIUIO APEHAKHOW CUCTEMBL.

B nenoM MOXXHO KOHCTaTHUpPOBaTb, YTO Hay4HbIE TOJOXKEHHUsS, & TaKXe BBIBOAbI U
pPEKOMEH/allNK, MPHUBEICHHBIE B paboTe U €€ 3aKJIIOUeHHH, MOKHO CUHUTaTh OOOCHOBAaHHBIMH, a
3a/1a4y, B NIPECTABIEHHON TOCTAHOBKE, IPAKTUUECKU PELLEHBI.

3. Hosusna u 0ocmogeprocms pe3yibmamos Ouccepmayuonnoil pabomol.

HoBu3Ha pe3ynbTaToB OUCCEPTALIMOHHON padoThl OmpenemsieTcss MpPenCTaBICHUEM
KOJIMYECTBEHHBIX OLEHOK BJIMSHHS yria 3all0KeHUs TOPU3OHTANbHON CKBa)XKMHBI OTHOCHUTEIBHO
JVHUHW MPOCTUPAHUs OOpTa Kapbepa Ha ee NeOUT U CTeNeHb IepexBaTa MOTOKa IMOA3EMHBIX BOJ, a

TAKKE€ B3aUMOCBA3ZU MEXKAY KOJIUYCCTBOM TIOPU3OHTAJIBHBIX CKBAXKHMH B APCHAXKHOM Y3JIE U



s pexTom ocyeHust 0OBOTHEHHBIX TTOPO/I.

JIOCTOBEPHOCT M OOOCHOBAHHOCTb HAYYHBIX TIOJOXXEHHUH, BBIBOJOB U PE3YJIBTATOB
MOATBEPKIAIOTCS, B YACTHOCTH, aHAJIM30M M 00OOIIEHNEM TEOPETUIECKIX M 3KCIIEPUMEHTAIbHBIX
padoT, a TaKXKe CXOIUMOCTBIO pPEe3yJIbTATOB MPOTHO3HBIX PACYETOB C TOMOIIBI HHCIEHHOTO
reopIIIbTPALIMOHHOTO MOAENHPOBAHUA M JaHHBIX HATYpHBIX JKCHepuMeHTOoB. Kpome ToOrO,
pa3paboTKu aBTOpPA, MPUBEAEHHBIE B TUCCEPTALIMOHHON padoTe, SIBIIIUCH OCHOBOH MPH MOATOTOBKE
MPOEKTHO-CMETHOW IOKYMEHTALlMH CHCTEMBI OCYIIEHHs] AJaMOBCKOTO Kapbepa HM3BECTHSKOB U
boponuHCKOro yronpHOro paspesa.

4. Hayunoe 3nauenue

HayuHoe 3HaueHue paboThl 3aKJIIOYAETCS B YCTAHOBJIEHHUHM 3aBUCUMOCTH nedura
TOPU3OHTAJIBHONH CKBOKHUHBI OT yrjla €€ 3aJI0KeHHS OTHOCUTENbHO JIMHUHM NpOCTHpaHus Oopra
Kapbepa, YCTAHOBJIEHUH ONTHUMAJBHBIX YIJIOB MEXAY CMEXHBIMH MOPH30HTAIbHBIMUA CKBAKHHAMHU
APEHAKHOTO y3Jla MPH OCYIIEHWH OOBOIHEHHBIX MOPOA C Pa3JIMYHBIMH (PUIBTPALMOHHBIMU
napamMeTpamH, ONpPeNeeHUH 3aKOHOMEPHOCTEH M3MEHEHHUs NeONTa TOPU3OHTAIBHBIX CKBAKUH B
3aBHCHUMOCTH OT BPEMEHH UX PadoTBhIL.

5. Ilpaxmuueckan 3Ha4uMOCmy pPe3yibMamos OUCCepmMayuonHol pabomut

[IpakTHueckoe 3Ha4YeHHE PadOTBHI 3aKITOUAETCA B Pa3padOTKe METOAMKH ONpeAeTICHHS
JUIMHBl ~ TOPH3OHTAJBbHBIX  CKBAXXMH  MHOTOSIPYCHOTO  JIpE€Ha)ka  TPELIMHOBATBIX  IOPOL,
BOJIOMPOHUIIAEMOCTh KOTOPBIX 3aryxaer ¢ riyounoi. Pa3zpaboransl criocobbl ocyiieHus 0OpTOB
KapbepoB C IMIOMOIUBI0 TOPU3OHTAIBHBIX JPEHAKHBIX CKBAXXWH, CHIDKAIOIINE CTENeHb
0OBOTHEHHOCTH OOPTOB KapbepoB 10 YPOBHS, obecrneunBaroiero Tpedyemslii KoappuIHueHT 3amnaca
B YCJIOBHUSIX OCTaTOYHOTO OOBOJHEHMSI.

6. Ilybaukayuu, ompasicaiowjue 0CHOBHOE coOepiicanue pabomsl, anpobayus pabomot

OcHOBHOE copepkaHue PaboThI H3JIOJKEHO B 8 HAYUHBIX CTAThsIX, 2 U3 KOTOPBIX B U3AHUSX,
Bxogsamux B [lepeuenr BAK MwunoOpnayku Poccun, monydeH ONMH MaTE€HT Ha HM300peTeHHe.
[TyOnukammu packpbIBalOT COAEPIKAHUE IHUCCEPTALMOHHON paboThl. SA3bIk M cTHib paboThl HE
BBI3BIBAIOT 3aMEUaHU, U3JI0KEHNE MaTepHala JOrHIHOe 1 YETKOE.

PesynbraTel paOoThl NOKJIAABIBAIMCH HA MEXIYHAPOAHBIX HAYYHBIX CHMIO3UyMax H
HAYYHO-TIPAKTHUECKUX KOH(pepeHnmsx, Texunueckux copemannsax OAO «CYIK», OAO «llepsas
LIEMEHTHAsl KOMIIaHWs», MNpPEACTaBleHbl Ha Bcepocculiickuii koHkype «MHxkeHep roma», Ha
cemuHapax kadenpsl «[IpuknagHas reonorus u ropaoe aeno» benl'V.

B aBropedepare B mOCTaTOUHON CTENEHW W3JIOKEHBl OCHOBHBIE HAEH W BBIBOJBI

mucceprauuu. OH MOJHOCTBIO OTOOpaKAeT ConeprkaHue padoThL.



Jameuanusn no ouccepmayuoHHO pabome
OcHOBHBIE 3aMeYaHus 10 paboTe CBOIATCS K CIEAYIOIIEMY:

1. To TexcTy paboTHI 51 HE YBHIEN YETKOM apryMEHTALMK B OTHOIIEHHH Pa3paboTKh PEKOMEHAALIHIA
0 METOJMKE YHCICHHOTO MOACIHPOBaHMA Treo(UIBTPALIMA TpPU BBIOOPE CXEM OCYIICHHUS C
MOMOIIBI) TOPU3OHTAIBHBIX CKBAXHH. [0 3TOMy MNOBOAY TOBOPUTCS BCKOJIb3b M TOJNBKO O
HEKOTOPBIX MPHUEMaX MMPH MOIEIHUPOBAHUN KOHKPETHOHN CUTYALHH.

2. 3ameuanue oOIEro METOAMYECKOTO XapakTepa, OTHOCSIIErocss K oOImeMy MOCTPOSHHIO
IUCCEPTALMOHHON PaOOThI.

ABTOp B PEKOMEHAALIMSAX IO BBIOOPY KaXKIOH M3 PacCMAaTPHUBAEMBbIX CXE€M OCYIIECHUS W3
MHOXeCTBa TPeOOBaHMH K HHUM YYHUTBIBACT MPAKTHYECKU JIMIOb ONIHO, OMpEIENseMOe IO €ro
TEPMHHOJIOTUN MHHHUMU3ALUEH «IIPOCKOKa» BOX K OOpTy Kapwbepa. B To ke Bpems, B pasuene
«IlepcneKTHBBI MPpUMEHEHUsI Pa3Pa0OTAHHBIX CHOCO0OB OCYIIEHHS] M PEKOMEHJAIUH MO0 HX
NPAKTHYECKOMY HCIOJIb30BAHHIO» YTOUHSETCS, YTO KPOME ONMUCAHHBIX B paboTe ocoOeHHOCTEH
COOPY)KEHHUS] CXeM TOPH3OHTAJIBHBIX IPEHAKHBIX CKBAKWH, Ui TOJYYEHHS MAaKCHMaJbHOTO
s¢¢ekra peKOMEHAyeTCsl, B YaCTHOCTH, KOJMYECTBO CKBAKUH B JIPEHAKHOM Y3JI€ PaCCUMTHIBATH
ucxons u3 TpeOOBaHUN HEOOXOAMMOrO CHI)KEHHs! YPOBHSI NMOA3EMHBIX BOJ OCYLIAEMOrO IIacTa.
Otcrona cienyer, uTo Jrodast U3 pacCMATPUBAEMBIX aBTOPOM CXEM, OTBEUAIOIIast STOMY OJHOMY M3
OCHOBHBIX YCJIOBHI NpPHU BBIOOpPE TOH WJIM MHOM CXEMBbl OCYIIEHUS, MOXET OBITh NMPHMEHEHa B
KOHKPETHBIX YCIIOBHUSX KOHKPETHOTO MECTOPOKIEHHSI CO BCEMH UX IOCTOMHCTBAMH U HETOCTATKAMHU
0 KOHOMHYECKHUM (TEXHOJOTHYECKUM H JAp.) KpUTEepHsM (CM. K Tpumepy, PyKOBOACTBO K
IpPEHUPOBaHMIO KapbepHbIx noneit, BHUMU, JI1.,1968).

3. K 4YacTHbIM 3aMeuUaHUsIM TIO [HUCCEPTAlMM XOYEeTCS OTMETHTb OYEHb IUIOXYIO
PEIaKLIHMOHHYIO PabOTy Haj TEKCTOM.

K nmpumepy, npu nccienoBaHuu Ha Mozensax 3(ppekTHBHOCTH OXHONYUYEBOMH, 3-X Ty4eBOH U
5-TH Ty4eBOH IPEHAKHBIX CXEM FOPU30HTATIBHBIX CKBAXKHH, IIPONUIEHHBIX B TOPU30HTAJIBHBIX CIIOSX
C pa3IMYHBIMU KO3 PUIHEHTaMH (QUIBTPALIMN aBTOP BBIABUJ CIEAYIOIHE «OCHOBOIOJATAOIINE»
IUIE THAPOTEOJIOTHH OUYEBUAHBIE 3aKOHOMEPHOCTH: 1) CHI)KEHHE YPOBHS IIOA3EMHBIX BOJ
NPONOPUMOHAIBHO KO3 PHuImeHTy (puinbTpanin 0OBOZHEHHBIX MOPOA; 2) MO Mepe YBETUUCHUS
koadpduimenta GunpTpaunu 0OBOAHEHHON TONIMU yAaeTcss 1oOUThCs Oojiee MONHOTO CHIKEHUS
YPOBHSI TOA3EMHBIX BOX; 3) MpPH YBEJIWYCHUH KOJMYECTBA JPEHAXKHBIX CKBAKHUH IMOBBIIIAECTCS
apeHaxHblii 3QdexT; 4) yMEHbIIeHHE KOJMYECTBA CKBAXKUH B y3JI€ CO3MAET YCIOBHA MJIS
JOTIOJTHUTENIBHOTO «IIPOCKOKa» MOI3EMHBIX BOJ B FOPHYIO BBIPAOOTKY M PsI APYTHX, KOTOPBIE HY
HUKaK He MOBBIIAIT EHHOCTb MPEICTABIEHHOH paboThl.

HWNmu takoin npumep. Ilpm onmcanmm yCiaoBUH peanu3allMid CXEMbl OCYLIEHUS C

NMPUMEHCHUEM MHOT03a00HHBIX TFOPHU3OHTAJIBHBIX APCHAXKHBIX CKBAaXXWH B 3-x paAOM  CTOSALNX



NPeanoXeHnaxX NoApag 7 pa3 BCTPeYaeTcs CrI0BOCOYETaHUE «TOPU3OHTaNTbHBIX [PeHaXKHbIX
CKBaXKUH».

4. B KayecTBe noxenaHus LenecoobpasHo Obl AeTann3MpoBaTb METOANKY PaLMOHaIbHOIO
pasMeLLEeHNs APYCOB TOPU30HTANIbHbIX [PEHAKHbLIX CKBXKWMH [N19 TPELLMHOBATLIX M/1acToB C
XapakKTepHbIM 3aTyXaHVeM MPOHULIAEXMOCTU C FTyOUHOIA.

MpuBeAeHHbIe 3ameyaHWss HOCAT YTOYHSIOWMIA XapakTep, He HapyLllalT 06Lero
MONOXMNTE/LHOIO BreYaT/eHNs 0T paboTbl U MOTYT ObITb YUYTEHbI aBTOPOM B [a/ibHENLLIMX paboTax
Mo TeMe UCCef0BaHuS.

7. 3aK/YeHve No guccepTalMoHHON paboTe

Avcceptaumsa  BopoHmHa ALA. npefctaBnseT  Co60  3aKOHYEHHYHD  Hay4HO-
KB/IM(PMKALNOHHYIO paboTy, B KOTOPOW COAEPXMTCSA pelleHne aKTyaslbHOW 3a4ayn Hay4yHoro
060CHOBaHMA © pa3paboTKM HOBbIX 3(NMEKTUBHBLIX CMNOCOO0B 3alWMTbl GOPTOB KapbepoB OT
HEraTMBHOIO B/IVSHWA MOA3EMHbIX BOJ, C MOMOLLbK FOPU30HTa/IbHBIX CKBXKMH.

PaboTa COOTBETCTBYET TpeboBaHUAM [1010XKEHMS O NPUCYXKAEHNM YUeHbIX CTeMeHen, a ee
aBTop BOpoHWH Anekceli AsekceeBuY, [LOCTOMH TPUCBOEHWUA YYEHOW CTeneHW KaHauaata
TEXHWYECKUX  HAayK Mo  cneuymanbHoct  25.00.16 - «["opHOMpOMBILLNEHHaA — W©

HedhTerasonpoMbIC/0Basi reosiorusi, reonaunka, MapKLLeliigepcKoe Aeno U reoMeTpus Heap.

OmupmanbHbIA ONMOHEHT,

Beaywmii rmgporeonor OO0
«FEOCTPOWVINMPOEKT»

KaHAMAAT reosioro-MMHepanornyecknx Hayk

Moanuck ®.I". ATPOLLEHKO Y0CTOBEPAID



OT3bIB
0(pHIHAJIBHOIO ONMOHEHTA
Ha ouccepmayuonHyro pabomy Boponuna Anexces Anexceesuua na memy:
«l"uopozeonozuueckoe obocnosarue u pazpabomka cnocobos ocyuienus 6opmos
Kapbepo8 ¢ NpUMeHeHUeM 20PUIOHMATILHBIX OPEHANCHBIX CKBANCUHY,
npeocmaeneHHyr0 Ha COUCKAHUe Y4eHOU CIMeneHu KaHouoama mexHudyecKux Hayk no
cneyuaneHocmu 25.00.16 - «I opHonpomeiuienHas u Hegme2azonpomvLclo8a

eeonozus, 2e0QpU3UKA, MAPKULEU0EPCKoe 0ello U 2eOMempUst Heop »

AKTYaJIbHOCTb T€MbI JIUCCEPTALUHA

Ha CcerogHsulHMii fAeHb OONbBIIAs 4YacTh MECTOPOXICHHI —ITOIE3HBIX
WCKOIIaeMbIX pa3pabaTbiBaeTcsi € MOMOIIBIO OTKPBITHIX fopHHx BBIPa0OTOK
(kappeppl W YTroNlbHBIE pa3pe3bl). B psnme ciaydaeB, B CcHIy OCOOEHHOCTEMH
TUAPOTEOIOTHYECKAX YCIOBHH MECTOPOXIAEHUM, WX OTpaboTKa BeENETCS C
IIPAMEHEHUEM CIIeLUabHBIX APEHAXXHBIX MEPOIPHUATHH, KOTOpbIE HaIpaBlIeHE Ha
IIPeIOTBpallleHle HEeraTUBHOIO BIMSHUS IIOJ3EMHBIX BOJ Ha TOpHBIE paboTel. Jlis
OCyIIeHHsI OOPTOB KapbhepOB MPUMEHSIOT IIMPOKUAN CIEKTP MPEHaXHBIX YCTPOMUCTB,
B TOM YHCI€ TOPU3OHTaJbHBIE ApPEHAKHbIE CKBaXXWHBI, JIKCILUTyaTalMsl KOTOPBIX
II03BOJIACT IIOBBICUTH YCTOWYUBOCTBb YCTYIOB, 3(P(QEKTUBHOCTH pabOTHl TOPHO-
TPAHCIIOPTHOTO 00OpYZOBaHUS, a TaKXKe CHHU3UTh  BIAXKHOCTE W3BIEKAEMOTO
II0JIE3HOT'O MCKOIaeMoro. M3BeCTHBI pa3IMyHble CXEMbI OCYIICHHS C MPUMEHEHHEM
TOPU3OHTAIBHBIX CKBaXXUH, TaKhe KakK OypeHHe CKBaXMH IEPIIEHIUKYISIPHO WK
I10]1 OITPeIETICHHBIM yTJIOM K JIMHUU [IPOCTUPAHUS YCTyna O0pTa Kapbepa U y3JI0BOe
paCIIOJIOKEHHE CKBXKHMH. HemocTaTKOM H3BECTHBIX CXEM SBISETCS «IPOCKOK»
MOA3EMHBIX BOJ Ha OTKOC YCTyna B IIPOMEXYTKaxX MEXIy JIpeHaKHBIMA
YCTPOMCTBaMH, KOTOPBIM MOXET AOCTUraTh 3HAYUTEIBHBIX BEIUYHUH U OCIIOKHITH
BefleHHe TopHBIX pabor. Ilo Mepe yBenmuueHuss TIyOWH OTPabOTKH IIOJE3HBIX
MCKOITaeMbIX JJaHHas MpoOieMa TOJIBKO yCyryOseTcs.

HeoTpeMieMbIMU SIBISIFOTCS U IPOOJIEMBI, CBSI3aHHBIE C THAPOTeOIOTHIECKHAM

00OCHOBaHHEM CHCTEM OCYIIEHHUs, HMEIOIIUX CIOXHYI0 KoHpurypammwo. Kak



NPaBUIIO, ISl OOOCHOBAHHUS M Pa3pabOTKH CHCTEM OCYILIEHHUsS TOPHBIX BHIPAGOTOK B
CIIOXHBIX NPHPOAHBIX M TEXHOTEHHBIX YCIOBHSX LENECOOOpa3HO IPUMEHSTH
COBPEMEHHBIE METOJBl KOMITBIOTEPHOTO MOZEIUPOBAHUS TeOMUILTPALMOHHBIX
IIPOLIECCOB.

B BuIy WHTEHCHBHOrO pa3BUTHS B IIOCIEIHHE TONBI TEXHOJIOTHH
YTPaBIIsAeMOro OypeHHs CKBaXXMH 3a/JaHHOM OPUEHTAIMH MOSBISIOTCS BO3MOXKHOCTU
U1 pa3pabOTKH HOBBIX CIELMATBHBIX CIIOCOOOB OCYIICHHsS OOBONHEHHBIX GOPTOB
KapbepoB.

B 5TOM aKkTyanbHOM Hay4yHOM HaNpaBIEHHH BBITIOJHEHA IUCCEPTAIMOHHAS
pabora apropa BopoHumHa A.A., TOCBSIICHHAs H3YYEHUIO 3aKOHOMEPHOCTEHl
(QYHKIMOHMPOBAaHMS TOPU3OHTANBHBIX JPEHAXHBIX CKBAXHH B  Pa3IMYHBIX
THAPOTrE€OJIOTUYECKUX YCIOBUAX U JAPEHAXHBIX CXeMax, a TaxKe pa3paboTke
CIIOCO0OB OCYIIEHHsT 6OPTOB KaphepOB, O3BOJLIOIIMX MUHMMHA3UPOBATh U3BECTHEIE
HEJOCTaTKM CYNIECTBYIOIIMX CX€M IIyTEM CO3JaHUS 3aMKHYTOIO JPEHa)KHOTO
KOHTypa, B TOM YHCJI€ C UCIIOJIE30BAaHUEM BO3MOXKHOCTEW COBPEMEHHOMN TEXHOIOTHH

M TCXHHUKHU I'OPHU3OHTAJIBHOI'O HAIIPaBJICHHOT'O 6ypeHI/IH.

CreneHb 000CHOBAHHOCTH H JAOCTOBEPHOCTH _HAVYHLIX IOJIOKEHHH,

BbIBOJOB H PEKOMEH AU

B nmuccepranmn copMmynMpOBaHEl TPH HAy4Hble MOJNOKEHHS, KOTOPBIE
PacKphIBAIOTCST €  KCIOJIB30BaHUEM  yOEIWTENbHOHM  [OKAa3aTeNbHOUW  0Oasbl:
pe3yIpTaTOB U3y4ECHUSI MHOTOJIeTHETO ofbiTa HHCTUTYTa BUOI'EM 1o npenaxHbIM
paboTam, 00OOIIEHHMS pe3ylbTaTOB paHee BBIIONHEHHHIX HCCIEIOBAaHHIA,
TEOPETUYECKOr0 aHalIu3a SKCIEPUMEHTAIbHOIO Marepuaia. PacyeTHble IaHHBIE
COMOCTABISUIMCh C (aKTMYECKMMH, IMONTYYEHHBIMH B HATYyPHBIX MPOMBIILIEHHBIX
YCIIOBHAX B pa3UYHbIC MEPUOIBI BPEMEHM, YTO IIO3BOJISUIO OCTOBEPHO OLEHUTH
TEHACHIMU HUX W3MEHEHHs. [l BEINOMHEHHsS MPOTHO3HBIX TI'MIAPOre0]OrHMYeCKHX
PacyeTOB MCIOJB30BAICE COBPEMEHHBIE METOABI KOMIIBIOTEPHOIO MOAENIUPOBAHHAS
MPOLIECCOB  (DMIBTPAMKM  INOA3EMHBIX BOL. Pe3ynbTaThl AUCCEPTALHOHHBIX

UCCIICIOBaHUM BHCOPEHbI IIpH pa3pa60TKe HpOGKTHO-CMeTHOﬁ AOKYMEHTAIIUH



CUCTEMBI OCYIIICHHA AI[&MOBCKOFO KapbCpa H3BECTHAKOB W CHCTEMbI OCYIIEHUSA

bopoauHCcKoOro yronpHOro paspesa.

HoBusHua HCCJIeJOBAHHUM M MOJYYEHHBIX PE3VJIbTATOB

Ilpu BeIONTHEHHH PaGOTEI OBLIM Pa3pabOTaHbl CIIOCOOHI OCYINEHHS GOPTOB
KapbhepoB ITO3BOJISIOIIIE MUHUMU3UPOBATh «IIPOCKOK» IOA3EMHBIX BOJ B Kapbep: C
IIOMOIIEI0 MHOT03a00MHBIX T'OPU3OHTAIBHBIX APEHAXHBIX CKBAKUH, C IMTOMOIIBIO
IPOMOJBHEIX TOPH3OHTANBHBIX APEHAXKHBIX CKBAKHH 3a1aHHON KOHGUTYpaLHH;
pa3spaboTKO¥ METOJMKH OIPENeNeHUs JUIMHBl T[OPH3OHTANIBHBIX JpEHAKHBIX
CKBQ)XMH MHOTOSPYCHOTO JApeHaxa TPeUIMHOBATBIX IOPOM, IPOHUIIAEMOCTb
KOTOPBIX CHIDKAETCS C TITyOHUHOM.

HccnenoBanust MO3BOMMIA YCTAaHOBUTH, UTO IPU YBEIWYEHHH KOJIMYECTBA
CKB2)XUH B JIDEHAXXHOM Yy3Ji€ 3aKOHOMEPHO YMEHBIIAIOTCS OCTATOYHbIE HAIIOPHI B
OCyLIaéMOM BOJIOHOCHOM TOPHU30HTE M OCOOEHHO 3TO BBIPAKEHO B MOIIHBIX
OOBOJHEHHBIX TOJIIAX. YCTaHOBIEHO, YTO C YMEHBIIEHHEM YIia 3all0KEHHs
TOPU30HTAIBPHON CKB&KWHBI OTHOCHTENBHO JIMHHH IIPOCTHpaHHs 6OpTa Kapbepa
IPUTOK K HEH YBEIUYMBAETCA 34 CUET CHIDKEHHS «IIPOCKOKa». IlomydeHsI
3aBHCUMOCTH U3MEHEHMS 1€0UTa TOPU3OHTAIBHBIX CKBaXKUH OT BPEMEHH MX PaGOTEL
Pazpaborana meTonmKka ompefeneHHs JUIMHBL M KOJHYECTBA TOPU3OHTAIBHBIX
CKBa)XUH MHOTOSPYCHOI'O IPEHAXa, YUYUTHIBAIOIIAS (PUIBTPALMOHHBIE OCOOCHHOCTH

TPECIIMHOBATOI'O MaCCHBaA.

HaV‘lHaH A NPAKTHYECKANA 3HAYMMOCTL padoThI

Hay4nas 3Ha4MMOCTB PabOTBI COCTOMT B 0OOCHOBAHUU CIIOCOOOB OCYIIIEHHMS
OOpTOB KapbepOB B BUJIE 3aMKHYTOI'0 KOHTYpPa; UCCIIENOBAHMU BIUSHUS YIJIa MEXKIY
CMEXXHBIMH FOpI/ISO.HTaJ'ILHBIMI/I CKBaXXHHAMHU B JIPEHAXKHOM y3ie Ha 3Q()EKTUBHOCTE
OCYIICHHS OOBOJHEHHBIX TOPHBIX IIOPOJ C Pa3MUYHBIMU (HUIBTPAIMOHHBIMU
napamMeTpamu; OOOCHOBAHMM CXEMBI OCYIIEHHS OOpTOB KapbepoB, B KOTOpOl
IPUMEHSIOTCS NPOJNOJIBHBIE TOPU3OHTANBHBIE APEHAXKHBIE CKBAXUHBI 3aJ[aHHOM
KOH(HUIypaluuy, HpoOypeHHble C IIOMOIIBI0 TOPU3OHTAILHOIO HAIPABIEHHOTO

6ypeHI/I}I; pa3pa60TKe METOAUKHA OIPECACICHUS IIIMHBI INOPU30OHTAJIBHBIX CKBAXKUH
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MHOTOAPYCHOT'O peHa)ka TOPHBIX IOPOJ, BOAONPOHUIIAEMOCTh KOTOPEIX CHHKAETCS
C TIIyOUHOM.

IlpakTryeckas 3HaYUMOCTh PabOTHI 3aKIOYAETCS B pa3paboTKe CroCoGOB
OCYIICHHsI OOPTOB KapbepOB C MOMOIIBIO TOPU3OHTABHEIX JPEHAKHBIX CKBAXKHH,
KOTOPBIE MO3BOJIAOT MHHMMH3HPOBATh «IPOCKOK» ION3eMHBIX BOJA K OopTam
KapbepoB 33 CYET CO3MaHMS 3aMKHYTOTO KOHTypa. PaspaGorana cxema ocyeHHs
OOpTOB KapbepoB C IPHMEHEHUEM IPOJONBHBIX TOPU3OHTANBHBIX JPEHAXHBIX
CKB&XHH, COOPYXXaeMbIX C IIOMOIIBI0 TEXHUKHA M TEXHOJOTMH T'OPHU30HTATIBHOTO
HalpaBJeHHOro OypeHus, obecnednBarolas TpeOyeMOe CHWKEHHE YPOBHI
IIO/I3€MHBIX BOJ B IPUOOPTOBOM MacCHBE U aJalTAlHI0O K KOHKPETHBIM YCIOBHIM
OTPabOTKH MECTOpOXKJIeHHUs. Takxke B paMkax paGoThl pa3paboTaHa METOIHKA,
II03BOJIAIOILAs ONPEAEIUTh MapaMeTpPhl TOPHU3OHTAILHBIX CKBAKHH MHOTOSIPYCHOT'O
JpeHa)Xa TPEeUIMHOBATBIX MOPOA. Pe3ynbTaTel paboTBl HCHONB30BaHBl  IIPH
pa3paboTKe MPOEKTHO-CMETHON NOKYMEHTAL[MH CHCTEMBI OCYIIEHHS AIaMOBCKOIO
Kapbepa H3BECTHAKOB M  pa3pabOTKe CHCTEMBI OCYIIEHHs Mo BopoauHCKOro

YTOJIBHOTO pa3pesa.

OHeHKa COACPKAHUA JHUCCEPTALLUHA

Huccepranus coctout u3 4 rnas. B [IEPBOM TIJIaBe BBIIOJIHEH AaHAIN3
U3BECTHBIX TE€XHOJIOTHM TOPH30HTAJIBHOIO JpeHaxka, IMPUMEHIEMOro B Pa3TUYHBIX
orpacisx. OnucaHbl MPEUMYIIIECTBA TOPH3OHTAIBHBIX IPEHaXHBIX YCTPOUCTB Tiepes
BEPTUKATBHBIMA ¥ BO3MOXHOCT WX [TPUMEHEHHUS JJIsl PEIISHHUs! IIUPOKOTO CIEKTPa
3a]a4, CBS3aHHLIX C OCYIIEHHMEM OOBOJHEHHBIX TOPHBIX IOpond. Ha ocHoBaHHUH
PE3yNbTaTOB BBIMOJHEHHOTO aHaaW3a aBTOPOM COOPMYIHPOBAHBI aKTyalbHEIE
HaIpaBICHUs AUCCEPTAMOHHBIX MCCIIENOBAHUM.

Bo BTOpoOii rnaBe omucaHBl pe3yJbTAaThl Pa3spalbOTKH CIOCOOOB OCYLICHUS
OTKPBITBIX TOPHBIX BEIpaboTOK. Ha OCHOBaHWM KOMIUIEKCHBIX HCCIIeqOBAHKM
BIIMSIHUSA yIJla 3aJI0)KEHUS TOPU3OHTAIBHEIX CKBAXXUH OTHOCHUTENBHO JIMHUU
IPOCTUPaHus OOpTa Kapbepa, yIrila MeKIy CMEXHBIMU JPEHAMH B IPEHAXKHOM Y3JIe C

YUYE€TOM CTCIICHU HX B3aUMOJICHCTBUSI Apyr € OpYyroM H CpaBHECHUSI I[peHa}KHOﬁ



5(Q(GEKTUBHOCTH CXEM OCYIIeHHS C JHUCKPETHO pACIOJIOKEHHBIMH  Y3JIaMH
TOPU30HTANBHBIX CKBAXXHH M 3aMKHYTBIM KOHTYpPOM, aBTOPOM pa3paboTaH crocob
OCylleHHs: OOPTOB KapbepoB C NMPUMEHEHHEM MHOTr03a0ONHBIX TOPH30HTATbHBIX
OPEHaXXHBIX CKBAXXWH, HOBHU3HA KOTOPOTO IIOATBEp)KIEHA IATeHTOM. JLyis
NPENOTBPAIEHUs  «IIPOCKOKa»  IOA3EMHBIX BOA K 0OOpTam  KaphepoB
YCOBEPIIEHCTBOBAHA M3BECTHAs CXEMa OCYIIEHHS C Y3JI0BBIM PacIOIOKEHHEM
TOPU3OHTANBHBIX IPEHAXHBIX CKBaXHH, OasWpylollascs Ha CO3NaHMM BJIOINb
OCylaeMoro 0Oopra 3aMKHYTOH JApEHaXHOM CHUCTEMBI IIyTeM VIJIMHEHUS [0
B3aMMHOTO IlepecedeHus: OOKOBBIX CKBaXKUH CMEXHBIX APEHAKHBIX Y3JI0B.

PazpabotraHn HOBBII cmoco® ocymieHuss OGOpPTOB KaphepoB C IIOMOIIBIO
IIPOAOJIBHBIX TOPU3OHTAIBHBIX APEHAXHBIX CKBAXKUH, CYTh KOTOPOT'O 3aKJIFOUaeTCs B
IIPOXOJKE BIOJIb JIMHUU IIPOCTUpaHUA OopTa Kapbepa napaJménLHLIX IPEHAXHBIX
CKB&KHH y IIONOIIBBl JIPEHUPYEMOIO BOJOHOCHOTO TOpH30HTAa. HOBU3HA
[PEUIOKCHHOTO ~ PElIeHUs] 3aKII0YaeTcs B COOPY)XXEHHH HE MeHee JByX
napajlebHBIX IPOJONBHBIX CKBAXHH C IIMPHHONW MEXIy HUMH He Goree OmHOM
OKCKaBaTOPHOM 3aXOJKH, YTOOBI IIPU pa3HOCKEe OOPTOB pa3pyllanach TONBKO OJHA
MPOJOJbHASA CKBaXXHMHA 3a OJHY IIPOXOJKY, NP 3TOM BTOpas COXpaHSETCd |
obecrieyrBaeT BBINOJHEHHE OPEHAXHON (QyHKIMH. bBypeHume mpooNbHBIX
TOPU30HTANIBHBEIX ~ JAPEHAXHBIX CKBAXUH MPEIyCMaTpHUBaeTCS ¢  [TOMOIIBIO
COBPEMEHHBIX yCTaHOBOK FOPU30HTAILHOIO HANpaBIeHHOTo Oypenwus. [ apeHaka
TPEIIMHOBATBIX TOPHBIX IIOPOJ  BBIIOJHEHO TEOPETHYECKOE OOOCHOBaHUE
[1apaMeTPOB FOPU3OHTAIIBHBIX CKBaXKUH MHOTOSIPYCHOIO ApeHaxa.

B Tperpeld TIaBe OCBEIIAIOTCS  MPOOJEMBI  THAPOJUHAMHUYECKOIO
O0OOCHOBaHHS CHCTeM 3alllUTBl MECTOPOXXICHHH IIOJE3HBEIX MCKOIIAEMBIX OT
IIOJ3EMHBEIX BOJ ‘M COBPEMEHHBIE METOJbl HUX pEIIeHHS C HCIIONIb30BAaHUEM
KOMIIBIOTEPHOI'O  MOJEIHMPOBAaHMs. AHAIUZUPYIOTCS pPE3yNbTaThl 00O0CHOBAHUSA
paspaboTaHHBIX  CHOCO0OB  OCyIIeHHs OOpPTOB KapbepoB. B pesymbraTe
BBIIIOJIHCHHBIX ~ KCCIIEOBAaHWW  ONpPEAENeHa  ONTHUMAaJbHAas  KOH(HIypalus
JAPEHaXXHOTo y371a, MPEACTABIIIOIIEro co00M Beep U3 5 TOPU30HTAIBHBIX CKBAXKHUH C

YyIIOM  MEXAy HUMHM B guamasoHe 25-30°. VYcTaHOBIEHBI 3aKOHOMEPHOCTH



W3MEHEHUsI JeOUTa TOPHU3OHTANBHBIX CKBOKHH BO BPEMEHHM C MOMEHTa BBOJA
IPEHaXHOr0 y3na B OIKCIUTyaTanuioo. Ha HauanbHOM 5Tame paGOTBl CKBaKHHEI
IPUTOKKA  XapaKTEpU3YIOTCS MaKCUMAIbHBIMU  3HAUEHUSMU. OTH  JaHHBIE
IIPENCTABIIAIOT HMHTEPEC Ui YCTAHOBIEHHUS MaKCHMAaJIbHOM MOIIMHOCTH HACOCHOM
CTAaHIIMM [ OTKAa4KA JpPeHAXHBIX BOJA. Ha OCHOBaHMM BBIIOJTHEHHBIX
HCCIIeIOBAaHUH  aBTOp  [JIeflaeT BBIBOJ O  LENecoO0pasHOCTH  NPHMEHEHUS
KOMITBIOTEPHOTO Ie0(HIBTPAMOHHOTO MOJETUPOBAHUS ISl 0GOCHOBAHUS CHCTEM
OCYIICHHSI B CJIOXKHBIX IPUPOJHBIX U TEXHOTE€HHBIX YCIOBHSX, TaK KaK IIPHUMEHEHHE
YKa3aHHBIX METOAOB IIO3BOJIAET BBINOJHUTh BCECTOPOHHMU YYET BIHMSIOLIAX
(baxTopoB.

YeTBepTas IaBa IOCBAIIEHA ONBITY U aHATU3y BHEIPEHHS Pe3YJILTAaTOB
paboT1hl. Criocod ocylIeHus ¢ MpUMEHEHHEM MHOI03a00MHBIX ﬁpeHamHBIX CKBa)XHH
UCIIOJIB30BaH  IIPM  IIPOEKTHPOBAaHMKM  CHUCTEMBI  OCYIIEHMS  AJaMOBCKOTO
MECTOPOXKJICHUS CTPOUTEIBHBIX M3BECTHAKOB B Kamyxckoit ob6nactu. Buempenue
YKa3aHHOT'O CII0C00a II03BOJIMIIO PEIIUTh 3a/1ady CHIKEHHUS «IIPOCKOKA» ITO3EMHBIX
Bog K Oopram jmo 5-10 % oT o6mIero BOXOIPHTOKA B Kapbep. llapamerpsl
ONTHUMAIIbHON KOHGHIypalMy IPEHaXHOTO y3/la HCIOJB30BAHBI IIPU pa3paboTke
CHCTEMBl  OCYLICHMS  bOpOIMHCKOrO  YroapHOro paspe3a ¢  ITOMOIIBIO
TOPHU3OHTANIBHBIX APEHAXHBIX CKBAXHH, IIEPEXO]] HAa KOTOPYIO MO3BOJIAI IIOTyYHUTh
3HAUUTETbHBIH OKOHOMHYeCKui s>ddekt um obecreunts TpeGyemoe ocylIeHHe
YTOIBHBIX I1acTOB. Crioco6 ocynIieHHs ¢ IIOMOIIBIO MPOIOIBHEIX TOPH30HTATBHbIX
APCHaXHBIX CKBAKHUH IPEICTABIIAET IPAKTUUECKUH HHTEPEC st OCYIIEHUs pabodnx
U IOCTOSHHBIX OOpPTOB KapbepoB U YTOJNBHBIX pa3pe30B B TOPHOTEXHHUECKUX

YCJIOBUAX MPaAKTUYIECKHU TI000 CIIOKHOCTH.

3aMeuyaHus O JUCCEPTALHOHHON paboTe:

1. [Ipu mocTaHOBKe 33134 MCCIEJOBAaHUH B paMKax IIaBbl 2 OTMEYAETCs, UTO
obocHoBaHHe  3((EKTHBHOM  CHCTEMBI  OCyIEHHS  GOPTOB  KaphepoB
TOPU30HTANBHEIMA  CKBaXMHAMM  JIOJDKHO  YYHMTHIBATH CTEIEHb  CIOXXKHOCTH
THIPOT€0IOTUIECKUX YCIOBUN MECTOPOXKIEHUS (TPOCThIE, CPEOHEN CIONKHOCTH U
crnoxHple). (DakTUUeckd B JaHHOM TIWaBe OLeHKa 3()GEKTUBHOCTH pPabGOTHI
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TOPU3OHTANIBHBIX CKBaXHH IIPH PA3INYHOM MX PACIONOKEHHH OTHOCHTEIRHO GopTa
¥ KOH(UTYpaIUX Y3JI0B CKBXUH BENETCS BHE CBSA3HU C Ie0JOrUUECKAM CTPOEHUEM U
THIPOTEOJIOTMIECKON  CTPYKTYpOM OCYyIIaeMOro MpUOOPTOBOIO MAacCHBa, He
YYHUTBIBAsA, HAIIPUMEpP, pasMepbl MAacCHBOB, XapaKTep CIOUCTOCTH, YIJIBI IaJeHUS
CIIO€B, KOJIMYECTBO U B3aUMOCBS3b BOJOHOCHBIX TOPH30HTOB U JIP.

2. B rmaBe 3, HOCBAIIEHHON HCCIENOBaHMIO 3(PHEKTUBHOCTH OCYLICHUS
OOBOIHEHHBIX TOJIII METOAOM YHCIEHHOT'O MOJICTTUPOBaHUSA TeOQUIBTPAIIHOHHEIX
IIPOLIECCOB,  NIPHMBOJWTCA  HM3IUIIHE OOBEMHOE  ONKWCAHWE BO3MOXKHOCTEM
KOMMEPYECKUX  IIPOrpaMMHBIX  KOMIUIEKCOB, BMECTE C TE€M OIHCAHHE
UCIIOJIb30BAaHHOW ABTOPOM METOAMKH IIOCTPOSHHS TeO(QHIBTPALIMOHHBIX MOIeeit
OTCYTCTBYET.

3. Ilpyn omnmcaHHWU YCOBEPIIEHCTBOBAHHOM CXEMBI ocymeHHﬂ C Y3IJIOBBIM
pacIoNoKEHHEM FOPH30HTATBHBIX APEHAXKHBIX CKBaXUH ITOJTE3HO ObLIO GBI yKA3aTh
AONYCTUMBIE PACCTOAHHUA MEXAYy HHMH JUIS CO3[aHHA 3aMKHYTOTO JPEHAKHOTO
KOHTYypa.

4. Marematndeckoe TeOGMIBTPALMOHHOE MOJETHPOBAHHE C  IENBIO
ONTHUMHU3AIMA IIAPAMETPOB CHUCTEM OCYIIeHHs (I1aBa 3) BBIONHEHO B pPaMKax
YIPOIIEHHOH pacYeTHOM CXeMBI, pPaccMaTpHBAIOLIeH YCIOBHS Oe3HAIOPHOI
(UIbTPaMK B OJHOPOJHOM IIO CBOMCTBAM M HEOTPAHMYEHHOM B IUIAHE IUIACTE.
Pe3ynbTaTel pacdeToB M BBIBOABI HE BBIBIBAIOT COMHeHMM. OmHAKO TpebyeTcs
YTOYHHUTB, JUI KAKUX HIMEHHO TMAPOIeOTOTHYECKUX CTPYKTYp OYIyT aKTyalbHBIMU
3TU pes3ynbTarthl. B pacdyerax He B IIOJHOM Mepe ydYTeHBl TaKHe BayKHBIE
THPOreOIOrnIecKUe OCOOEHHOCTH YTOJIBHBIX MECTOPOXKIEHHUM, KaK CBOMCTBEHHAS
A CIOMCTBIX TONMI[ (QUIBTPAallMOHHAs HEOTHOPOAHOCTh, pacHpoCTpaHEeHHe
HaIOPHBIX BOAOHOCHBIX TOPU30HTOB, XapaKTep B3aNMOCBS3H MY HUMH U JIp.

5. Pesynbrathl BHeOpeHHsA pa3pabOTaHHBIX CIOCOGOB OCYIICHHS Ha
AZlaMOBCKOM ~ Kapbhepe H3BECTHSIKOB M BOPOJMHCKOM  yrONBHOM paspese,
NpE/ICTaBIICHHBIE B TIJaBe 4, ClIefoBalO OBl IIpeBapuTh GoJiee MOIPOGHBIM
PacCMOTPEHHEM T'MAPOTCOIOTHYECKON TPOOIEMAaTUKH 3THX OOBEKTOB, MPUBECTH

TCXHOJIOTUYECKHUE TIapaMETphl TOPHBIX BBIpa6OTOK, reoJI0ro-JINTOJIOTHYECKOE



OIKCaHKe MOPOJ, XapaKTEPUCTUKY BOJOHOCHBIX TOPU30HTOB.

ChenanHele 3aMe4aHds HE BIUAIOT Ha  IOJNOXKHUTENbHYIO  OIEHKY
AWCCEPTALIMOHHOM pPAabOTBI B 1€JIOM, HE CHIDKAIOT HAayYyHOM IEHHOCTH W
NPAaKTUYECKOW 3HAYMMOCTH M3JIOKEHHBIX B HEH pe3yabTaroB ee aBTopa.

A.A.BoponuHa.

3aka0ueHne 0 COOTBETCTBHH AUCCEPTALINHU KPHTEPHUAM,

YCTAHOBJIeHHBIM «Il0/105KEHHEM O NPHCY/KACHHH VYEHBIX CTeNeHeH

Huccepranys NpeAcTaBieHa B JOCTaTOYHOM 0O0beMe, BKIIOYaeT 6 Tabui,
IPOMIIIIOCTPUPOBaHa 46 PUCYHKaMH; CIMCOK MCIIOJIb30BAHHBIX JIUTEPATYPHEBIX
WCTOYHHUKOB COCTOUT U3 80 HaMMEeHOBaHHH.

TexcT U3/10KEeH IpaMOTHBIM TEXHUYECKUM SI3BIKOM, PUCYHKH HaJJIEXAIUM
o0pa3oM 0hOpMIICHBI.

IIpencraBieHHble B JAWCCEPTAlMM HAydYHLIE IIOJIOXKEHUS, BBIBOABI MU
PEKOMEHMIAIlMM TEOPETUYECKH M OSKCIEPUMMEHTANIbHO OOOCHOBAHBI, pe3YJILTATHI
BBINIOJIHCHHBIX ~ UCCJIENOBAHMM  OTIMYAIOTCS HAYYHOHM HOBHU3HOM M  HUMEIOT
NPaKTHYECKOEe 3HAYeHWe B OOJNACTH 3alIUTHl OTKPBITBIX TOPHBEIX PaboT oOT
HETaTUBHOI'O BJIMAHMSA IIOJ3€MHBIX BOJ Ha MPEANPHUITUSX TOPHOJOOBIBAIOLIEH
otpacnu. Pa3paGoTku aBTOpa MOIyT OBITH HCIIONB30BAHBl IS  OCYLIEHHS
OOBOJHEHHBIX OOPTOB OTKPBITHIX TOPHBIX BEIPAGOTOK, a TAaKXe IS 0O0OCHOBAHHUS
NPOCKTHBIX pENIeHWH TP pa3paboTKe KOMIUIEKCHBIX CHCTEM OCYIIESHHS
MECTOPOXKICHUM IMOJIE3HBIX HCKOIAeMBIX.

ABTopedepaT oOTpakaeT COAEpKaHHe [WCCEPTAlldd W  IIOJHOCTHIO
pacKpbIBaeT Hay4YHbIe IIOJIOKEHNS, BBIHOCUMBIE Ha 3alIuTy.

Ilo Teme nuccepTali¥ B OTKPBHITOM I€YaTH OIyOIMKOBAaHBI pPabOTHI B
KOIIMYECTBE, YIOBIETBOpsIomEeM TpedoBaHusiM BAK MunoGpuayku Poccum.
Conepxanue My OJIMKALIHA COOTBETCTBYET IIOJTy4YEeHHBIM pe3ylibTaTaM
JUCCEPTAIMOHHOM paboTHI " [IacIopTy CIIEIIUAJIEHOCTH 25.00.16
«l'opHOTIpOMBIIIIEHHAass W He(TEera3onpoMBICIOBas  IeoNorus, reodHU3HKa,

MapKIIeUIePCKOe N0 U reoMeTpusi Hep» (TIyHKT 12).



Huccepranus  Boponmmna A.A.  sBisercss  3aKOHYEHHOM  Hay4HO-
KBaIM(QUKAMOHHOX paboTOH, IIONHOCTBIO COOTBETCTBYeT TpeGOBaHMSAM 1. 9
«ITomoxeHus 0 MOPAAKe NPUCYKJISHUS YUSHBIX CTEIICHE!», a ee aBTOpP 3aCIIy)KHBaeT
NPUCYXKACHUsT yYE€HOM CTeleHM KaHAMAaTa TeXHHYSCKHX HayK 3a pelleHHe
aKTyaJbHOW 3aJa4dl Hay4HOTO OOOCHOBaHHSA M pa3pabOTKH HOBBIX 3()(EKTHBHBIX
CIIOCOOOB 3aILUTHEI OOPTOB KapbepoB OT HETATHBHOIO BIMSHHS MOI3EMHBIX BOI C

IIOMOIIBIO TOPU3OHTANIBHBEIX CKBAXXUH.
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