«YTBEPXJIAIO:»

OT3bIB

Belylero npeanpustus PenepaybHOrO rocyIapcTBEHHOro OIHODKETHOrO YYpekIeHHsA
Haykn «MucTHTYT 1po6sieM KOMIUIEKCHOTO OCBOCHHSA HeAp» Poccuiickoil axaaeMuu
nayk (MIIKOH PAH) na auccepranmonnyio pabory Jlepuenko Spocnasa Bukroposuua
«OBocHOBaHME CXeM BCKpPHITAS BepXHeil TIpymibsl paboyMX TOPU3OHTOB YIONBHAIX
KapbepoB», MPEICTABICHHON Ha COMCKaHWE YYEHOHM CTENEHHM KaHAM[aTa TEXHHYECKHX
Hayk mno cnenmaabHocTH 25.00.22 — «['eorexHomorus (moazemMHas, OTKpbITas H
CTPOHTEbHAA)».

AKTYyajIbHOCTHL TeMbl JHCCEPTALHOHHOMH PadoThI.

Bonpinas 4acTh YrONBHBIX MECTOPOXJIEHUM, pacriojiaraéMblX Ha TEPPUTOPUH
Poccuiickoit ®enepanmm, npejpcraBieHa KOPOTKMMY CHHK/IMHAJIBHBIMH CKJIaKaMH —
OpaxucnHKIHHAIAMEA. OTpaboTKa TaKMX MECTOPOIKACHHH COIPOBOKAAETCA AePHLIHUTOM
MPUEMHO# crocoOHOCTH BBHIPaOOTAHHOTO MPOCTPAHCTBA UIA Pa3sMELIEHMs BCKPBIMIHBIX
MOpOJA, 4YTO TMpEeIorpejeiseT MHTEHCHMBHOE BO3PACTAHME 3aTpaT Ha MepeMEleHHe
BCKpPBIIIHBIX TOpoa. CTaHnapTHBIE CXEMbI BCKPHITHA pabO4MX rOpPH30HTOB YIOJIBHBIX
KapbepoB HE MO3BOJISIIOT 3D GEKTUBHO PEIIATH JaHHYIO IpodIeMy.

OpHuM ®3 peleHHi, TMO3BOJSIOIIMX CHHM3MTh 3arparhl Ha MNepeMeleHure
BCKPHIIIHBIX MOPOJ, HE pasMellaeMblX B BBIPAOOTAHHOM KaphepHOM IPOCTPAHCTBE,
SBJISIETCS.  MCIOJb30BAHME CXEM  BCKpBITAS  padO4YMX TOPM30HTOB  KapbhepoB
KalMTaJIbHBIMUA TPAHIIESIMHU CO CTOPOHBI UX pabo4yux 60pTOB.

B oaroii c¢Basu pabora Jlepuenko S1.B., HampasienHas Ha 0OOCHOBaHHE CXeM
BCKPBITUSL BepxHel rpynmbsl pabounX rOpU3OHTOB YrOJBHBIX KaphbepoB CO CTOPOHHI UX

pabounx 6OPTOB SBIAETCS AKTYATBHOIA.



Auccepranronnas padoTa COCTOMT U3 BBEJEHUA, 4 TnaB, 3aKJIIOYEHUA, CIIHCKA
MCTIONB30BAHHBIX HMCTOYHMKOB W3 98 HaUMEHOBaHMH W 4 IPUIOKEHHIl, COXepIKHT
97 pucynkoB u 9 Tabnui.

Ilepas riaBa JucCepTalllM [OCBALICHA aHaIu3y nybaukaumii B 06macty
(GOpMUpOBaHMS CXeM BCKpPBITHS paGOuYMX TOPH3OHTOB KaphepoB, OTPabGaThIBAIOIIMX
YTOJIbHBIE MECTOPOIKICHMS OpaXMCHHKIMHAIBHOTO THIA. BeIjeneHsl 0co0eHHOCTH
TCOIOTHYCCKOT0 CTPOCHUS JaHHBIX MECTOPOIKIEHM, MpeoNpeesionue MopsaIoK ux
0TpaboTKH. Beinosinena TUTTH3aLHA YT OJIBHBIX OpaxuCUHKIIMHAJIEH no
MOPQOIOTHYECKHM [PU3HAKAM, ONPEJEIAIONHM YCIOBHA H MACIITaOBbl pPa3sMEIICHHs
BCKPBIIIHBIX MOPOI B BHIPAOOTAHHOM KapbepPHOM NpOCTpaHcTBe. KOHKPETH3HpPOBaHBI
00BEKT UCCIIeIOBaHMSA H OCHOBHbIE 331a4M M CCEPTAMOHHON PaGOTHI.

Bo BTopoii raaBe Ui mCCeI0BaHMS 3aKOHOMEPHOCTH  BBITIOMAXKMBAHMS
YTOJIBHBIX MIACTOB C TiIyOHHON BBEACHO MOHATHE IPAJNEHTa BHINOJAKHBAHUS TUIACTOB.
YCTaHOB/ICHB! 3aBUCHMOCTH HM3MEHEHHS OOBEMOB BCKDPHIBAEMBIX 3aIIacoB YLV OT
riyOUHBI IPOM3BOJICTBA OTKPBITHIX TOPHBIX PaGoT. ABTOPOM CZEJaH BBIBOJ O TOM, UTO
npH  yrayOJeHHH  KapbepoB, OTPabarThiBAIOUIMX  YIOJbHBIE  OPAXMCHHKIHHAIIM,
NPOUCXOIUT YMEHBUICHHE BCKPBIBACMBIX 3amacoB. MCKiIOYeHHEe cOCTaBiasieT MOHHAs
YacTh OPaXUCHHKIMHAIIY, TJl¢ IPaJHeHThbl BLIMONAKHBAHUA BO3PACTAIOT B 2,5-3 pasa mo
CPaBHEHHMIO CO CpPeJHUMU M BEPXHMMH THICOMETPHYECKUMH YPOBHAMH CKIAAKH.
CHWKCHME BCKPBIBAEMBIX 3allaCOB Ha OMNPE/IENEHHOM 3Tare OTpaGOTKH BBI3BIBAET
HEOOXOMMOCTE [IPUPE3KH HOBBIX KapbepHBIX MOJeH K AeHCTBYIONMM KapbepaM, 4TO
HapymaeT CJI0XKHBIIYIOCS CXEMY BCKPHITHS HX pabo4nX ropu3oHTOB. BTOpBIM 3HAYMMBIM
(bakTOpOM, NpEnompeNes IONMM H3MEHEHHE CXEMBI BCKPHITHS pPaboumx TOPHU30HTOB
YTOJIbHBIX KapbepoB, SBISETCS AeUIMT TNPHEMHOM CrIIOCOGHOCTH BHLIPAGOTAHHOTO
NPOCTPAaHCTBA 1A PasMCIICHHA B HEM BCKpBIIHBIX mopox. O0a BeiiecKazaHHBIX
(axTopa npenoNpeaenAOT HEOOXOANMOCTD HM3MEHEHHS CXEMBI BCKPBITHA DabOuMX
TOPU30HTOB.

B Tperbeii rnase uccnenoBaHs M3MeHEHHsS 3HAYEHMIl TPaHCIOPTHOI paboTs
Kapbepa OT ero riuyOnmHbl B YCIOBMAX BO3HHKHOBEHHsS AeduiuTa BEHIPAGOTAHHOTO
MPOCTPAHCTBA 1A PasMELICHUA BCKPBILIHBIX Mopoa. OmpeeneHo, 4T0 MaKCHMalIbHbBIMK
3HAUCHUAMHU TPAHCIIOPTHOM paboThl 001afaloT BEpXHsAS M YaCTHYHO CPEIHAS TPYIIIHI

FOPU30HTOB, COCTaBIsIONHE 25-35 % OT TeKyleii BEICOTH paboueil 30HEI Kapbepa.



B kauectse 3(QeKTHBHOIO crocoda CHIKEHHS 3aTpar Ha MEPEMCIICHUC
BCKPBIIIHBIX [IOPOJ B TPYIIIE BEPXHMX U CPEIHHX OPU3OHTOB Kapbepa Ipeaiaractcd
MCIIONB30BAHME CXEM BCKPBITHA CO cTOpoHBl paboumx OGoproB. i HX cO3JaHMA
HEOOXONMMO HAIAYAE OJIM3KOPACIONOKEHHBIX OTBAIbHEIX MAacCHBOB. ABTOPOM
CHCTEMATH3HPOBAHEI M IMPEJIOKEHbl BApHAHThl (POPMHUPOBAHUS OTBANBHBIX MACCHBOB B
KOHTYpax YroJIbHEIX MECTOPOXKAeHHH 1 IPUOOPTOBEIX 30HAX KAPBEPHBIX TTOJICH.

YerpeprTasi IJaBa MOCBAIIEHA WMCCIEIOBAHMIO YCIOBAN (OPMHPOBAHMA CXEM
BCKpBITHS PabOYMX IOPU3OHTOB KapbepoB CO CTOPOHBI X pabounx GoproB. B manHoi
raBe pa3pabOTaHbl METOIMUECKHE TIOJOXKEHHS, MO3BOJISIONIME ONpEeIHTE IIIyOuHy
3QIOKEHNs, YCJIOBHS NPUMBIKAHUS KAIIMTATBHEIX TPaHIeH K yuacTkam pabounx 60pTos
M ONTHMH3MPOBaTh UX KOHCTpykmmio. C uenbio o0ecrnedeHns s CTAlMOHAPHOCTH
TPAHCTIOPTHBIX ~ KOMMYHMKAIMH, —pacrojio’KCHHBIX HAa  HAKIOHHOM  OCHOBAHHH,
PEIUIOKEHO HCIOJIb30BAHAEC TpaHIIell C TOPU3OHTATBHBIMA BCTABKaMH. ABTOPOM
[pEeUIArAeTCs ONPENENATh PALHOHATBHYIO JUIHHY TOPU3OHTANbHOW BCTaBKM Ha 0ase
JKoHOMMYecKHX KkpuTepueB NPV u IRR. Jlas riyGumsl 3anokenus TpaHuwei 30 m
paluoHalIbHAs JUIMHA TOPU30HTAIBHON BCTaBKM JO/DKHA COCTaBIATH 500-1100 m, ps
rny6unsl Tparmeit 45 M — 450-850 m, mia ryOunsr 60 M — 400-750 M. BpINoJHEHO
YICCIIEIOBAHME BIIMAHKS YMCIA TPAHIIEH, PacroiiaraeMeIX co CTOPOHE! paGoyero Oopra,
Ha COKpAIIEHWE PACCTOSHHS IepeMeleHuss BCKPBIMIHBIX MOPOJ. YCTaHOBIECHO, YTO
CTPOMTENLCTBO GoNee Tpex TpaHiieil co cTopoHsl pabo4ux 6opToB HelenecoodpasHo.
OnpeeiieHa  palMOHAIbHAs ~ 30Ha  HCNOJAb30BaHMA  KAIMTATBHBIX  TpaHUIEi,
3aKJamBIBAEMBIX €O CTOpOoHBI  paboumx  OOpTOB, a  TaKKe  MapaMeTphl
HIKEPACIIONOKEHHBIX 30H, BCKPHIBAEMBIX CKOJB3SIIMMU CHE3/[AMA ¥ HACHIITHBIMH
TPaHCIOPTHBIMU NEPEMBIUKAMHU.

IMoNHOTA W3J0XKEHHS MATepHAJOB [IHCCEPTALMH B ONYOJHKOBAHHBIX
paGorax.

OCHOBHBIE BBIBOABI M PE3yJNBTAaTH JMCCEPTAIHOHHON PabOTHl OTpaXeHbl B 8
ONMyOIMKOBAaHHBIX paboTax, M3 HMX 5 CTraTeli B JXKypHajlaX PEKOMEHIOBAHHBIX BAK
MunncrepcTBa o6pazoBanus u Hayku Poccniickoit @enepaiun.

3HAYMMOCTH NOJYYeHHBIX ABTOPOM pPe3y/IbTATOB.

3HAYUMOCTh  PE3YJIBTATOB  AUCCEPTALIMOHHOIO  HCCJIEJ0BAHUA  COCTOMT B

06OCHOBAHHH CX€M BCKPBHITHS BepxHeil rpynnsl pabo4ux TOPU3OHTOB YIOJbHBIX



KapbepoB, MPEIrNoiaraiolux MepeMeneHre BCKPhIIIHLIX TOPOJl B OTBAILHEIE MACCHUBEL
pacrojiaraeMbie BO BHYTPEHHHMX KOHTYypax YrOJbHBIX MECTOPOKIEHHMH M BHENIHHX
nprOOPTOBBIX 30HAX KAPHEPHBIX MOJNEIA.

IIpakTHYecKasi 3HAYAMOCTD PadoThl 3aKII09aETCA B pa3paboTKe METOMMYECKIX
PCKOMEH/IAIMI 110 ONpEeJeNeHHI0 TIyOMHBI 3aJ0XKEeHMS, KOHCTPYKLMH M YCJIOBHIi
[IPUMBIKAHUSA ~ KAallMTAJbHBIX TpaHIIed K ydacTkaMm pabouux Gopros. JlaHHEBIE
METOAMYCCKUE PEKOMEHALIMM HCIIOJb30BaHbl NPH NPOEKTHPOBAHWM CXEM BCKPHITHSA
paboumx ropusoHToB paspesos «Yepuurosckmit» n  «Tyrmyiickuit». Beaymee
npeinpuUATHe TUIAHUPYET MCIOIB30BATh Pe3yibTaThl MCCHIEJOBAHUN AMCCEPTaHTa TPH
MpOBCACHUA HAay4YHO-HUCCIEIOBATENBCKUX PabOT I KPYTIHEIX YTOJNBHEIX KAphepOoB.

[JdocroBepHocTh H 00OCHOBAHHOCTH HAyYHBIX TIOJOXKEHHI, BHIBOIOB WU
pe3ybTaTOB MOATBEPIKIAFOTCA: KOPPEKTHOHM IOCTAHOBKOW 3a/Ja4 HMCCJIEOBAHUS,
aHAIU30M, OOOOILICHHEM TEOPETHYECKUX M HKCICPUMEHTAIbHBIX paboT; NMpHUMEHEHHEM
COBPEMEHHBIX METO/IOB MOJEIMPOBAHHA DPa3sBHUTHS TOPHBIX PaboOT; CTATHCTHYECKHMU
AaHHBIMH 1O 3aTpaTaM M TPAHCMOPTHOM paGoTe NpH MepeMeneHHH BCKPHIIHLIX TTOPOJ
PasIHYHBIMH  BHJIAMH  KapbepHOTO  TPAHCIOPTa;  CXOAMMOCTBIO  PE3yJIbTATORB
MOJICJIMPOBAHUS U PaCUYeTOB C MPAKTHYCCKHMHU JaHHBIMH.

S3BIK B CTHIBL H3/I03KEHHS MaTepHaJa.

SI3BIK ¥ CTHIIB M3OXKEHUS MaTepuaia IUCCepTalOHHON paboThl U aBTopedepaTa
OTBEYAET HEOOXOAUMBIM TPEOOBaHMSIM.

CooTsercTBHE Cogepikanus aBTOpedepaTa H AHCCEPTALHH.

AHanu3 aBropeepata M JMCCEPTALMOHHON paGOTHl TMOKa3al COOTBETCTBHE
COJIepIKaHMs aBTopedepaTa CONAEPIKAHHIO JUCCEPTALIHH.

Ilo anccepraimonnoii paboTe UMEOTCS CEAYIOIHE 3aMEYaHHS:

1. B pabote Ha pucynkax 2.9, 2.10, 2.12, 2.31, 2.32, 234 u B aBropedepare Ha
pucyHKax 2, 5, 7 annpoKCHMaLHs KPUBBIX BHITIOIHEHA CTENCHHBIMH (BYHKIAAMH, OIHAKO
He YKa3aHa TeCHOTA CBA3M, OLEHMBAas YucioM R2,

2. K coxanenuio, B IMCCEPTALIMOHHOM paboTe HE OTPAKEHO, KAK CTPOHMTENBCTBO
KamuTalbHbIX TPAHILCH CO CTOPOHBI pabounx GOPTOB CKA3bIBAETCS HA PeXKHUME TOPHBIX
pabot Kapbepa.

3. B pabore MccnenyloTCs YroJibHBIE MECTOPOKICHMA, Ha KOTOPHIX JACUIAT

NPUEMHO# CIOCOOHOCTH BHIPaOOTAHHOTrO TMPOCTPAHCTBA HACTYMAET ¢ ONPEACTICHHOrO



grana orpaboTku. CTOMIIO OBl BEITIOJIHUTE UCCIIEOBAHUS (DOPMUPOBAHUE CXEM BCKPHITHUS

CO CTOpOHBI paboumux GOPTOB M JUIS MECTOPOKACHUM, HA KOTOPHIX AehHIMT NMPUEMHOM

crocoOHOCTH BbhIpabOTaHHOIO MPOCTPAHCTBA CYLIECTBYET Ha BCEX ITanax oTpaboTKy.
3akm0UeHue.

Hecmotrpss Ha  BhHIIeyKa3aHHBlE 3aMe4yaHWs JMCCepTalMOHHas  padora
JleBuenko A.B. sBisieTcst 3aKOHUEHHON HayYHO-KBATU(UKALMOHHOM paboToif, B KOTOpPO#
COIEPKUTCA pelICHHE akKTyalbHOH 3amaudM OOOCHOBAHMUA CXE€M BCKPBITHA BepXHEH
rpynmnsl pabovyux TOPU30HTOB YTOJBHBIX KapbepoB, OTpabaThIBAIOMUX MECTOPOMKIACHUS,
MpeJACTaBlIeHHble OpaXUCHUHKIMHAILHBEIMU 3a1€)KaMH, YTO NMO3BOJSET CHU3UTH 3aTPaThl
Ha TPAHCIMOPTHPOBAHWE BCKPBIIIHBIX MOPOJ ¥ PACHIMPUTH 00IACTh MCIOJNb30BAHNUS
OTKPHITOrO criocofa Mpou3BOJICTBA TOpHBIX paboT. ABTOp AMCCEPTALlMOHHON paboThI
Jlepuenko fpocnas BuxropoBuu nokasan ceOs kBaauUIMPOBAHHBIM CHCLHAIHCTOM B
00J1aCcTH OTKPHITBIX TOPHBIX paboT M 3acayKHUBAeT MPUCYXKICHHS YYEHOH CTeneH!
KaHaMjJara TeXHUYEeCKUX Hayk mno creumansHoctd 25.00.22 - «I'eorexHomorus

(HO,[ISGMH&JI, OTKpBITas K1 C'I‘pOHTGJ'IbHaH)».

OT3BIB paccMOTpeH Ha COBMeCTHOM 3acegaHuu otienoB Ne 3 u Ne 5 MIIKOH
PAH. Ilporokox Ne 3/710 ot 15 anpens 2016 1.

Bemymmii HayuHslii coTpyaHuk otaena Ne 3 « OCBOeHHE MECTOPOXKIEHHI TBEPABIX
MOJIE3HBIX MCKoNMaeMbIX Ha Oonpmmx rnybmHax» MHcTHTyTa npobjeM KOMIUIEKCHOIO

ocBoenus Heap PAH,

JOKTOp TEXHUYECKHUX HAYK @%%%M XKapukor Urops ®enopouy

111020, r. Mocksa, Kprokosckuii Tym, 1.4. Tenedon: (495) 360-12-42

E-mail: zharikovif@mail.ru



