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OT3bIB

Ha aBTopedepar auccepraumu JleBuenko A pociaBa BukropoBuua
«Obocnoeanue cxem eCKpoimua 6epxXHel 2pynnsi padpouux 20pu3oHmMoe y20abHbIX
Kapovepoe», NpeICTaBJICHHON Ha COMCKAHUE YICHOM CTENCHU KaHIMaTa TEXHHIECKHUX
Hayk no cnierpansHocTe 25.00.22 — «"eotexHonorus (moa3eMHuas, OTKpHITas U
CTPOMTEIbHAA )»

B Hactosmee Bpems mnpu OTpabOTKE MHOTMX YrOJNBHBIX MECTOPOXICHHH
BO3HMKAeT HEAOCTATOK NPHEMHOM CHoCOOHOCTH  BBIPAOOTAHHOTO  KapbepPHOTO
NPOCTPAHCTBA Ui PasMCIICHWA BCKPHIMHBIX mnopoa. JlamHoe o0OCTOATENBCTBO
NpefonpeAensieT pa3BUTHE BHYTPEHHHMX OTBAJIOB  BbIIE YypPOBHA  penbeda,
CYIIECTBOBABINEr0 [0 paspabOoTK¥, W B CTOPOHY MPOTHUBOMONOKHYIO OCHOBHOMY
HanpaBIeHUIO noasuranmus pabodero Gopra xapeepa. Ilocnennee aBiseTcs NpUYUHON
MPOrPECCHUBHOTO YBEIMYEHHUS TPAHCTIOPTHOM PabOTHI Kapbepa.

CymecTByiommue pemeHuss M0 BCKPHITHIO pabOYMX TOPH30HTOB KapbepoB HE
MO3BOJIAIOT CTAOWIM3UPOBATE M COKPATHTH 3aTpaThl HA MNEPEMEMICHHE BCKPBINIHBIX
MOpOJI, HE Pa3MEIIAaeMbIX B BHIPAOOTAHHOM KapbepHOM MPOCTPAHCTBE. B cBA3M ¢ 3THM
aBTOPOM pa3paboTaHO M MPEIOKEHO WCMOJIL30BAHHE CXEM BCKPHITHA BEPXHEH TpYIIIbI
paboumx rOPU30OHTOB YrOJBHBIX KAPbEPOB CO CTOPOHBI pabo4uux OOPTOB W HANPaBICHUEM
dbopMupyemMsiX rpy30mOTOKOB  BCKPBHIIIHBIX TOPOJ HA OTBAIbHBIE MAacCCHBBI,
PacroNiOKEHHBIE BO BHYTPEHHMX KOHTYPax yroJibHBIX MeCTOpOxaeHuM. PaspaboranHbii
HOBBIM NMOAX0 K (OPMHUPOBAHHUIO CXeM BCKPBITHS KapbepoB, 0TPadaThIBAIOMHAX KPYIHbIE
yTONBHBIE OpaXWCHUHKIIMHAIM, TO3BONACT COKPATHUTH 3aTPaThl HA TPAHCIOPTHPOBAHME
BCKPBILIHBIX MOPOJL.

JIOCTOMHCTBOM JHCCepTALMy ABIAETCA pa3paboTKa METOAMYECKUX PEKOMEHIALMM
[0 OMpEAESICHHIO TTyOWHBI 3a/I0KeHMsA, KOHCTPYKIMH KAlWTAIbHBIX TPAHIICH, a TaKKe
pemeHHA 1O CTa0WIM3alMKd PACCTOAHMM TEPEeMEHICHMS BCKPBIIHBIX MOPOJ 3a CYeT
CO3/1aHUs OTBATBHBIX MACCHBOB BO BHYTPEHHHX KOHTYPAaX YTONBHBIX MECTOPOKICHHH H
NMPUOOPTOBBIX 30HAX KapbEePHBIX MNONEeH. MeToaudeckue PEeKOMEHIAUMHM IPHUHATHL K
peayM3anmy 1pu npoekTuposanum paspesa «Yeprurosckmin» (AO XK «CAC-Yrons») u
BHEPEHBI B MPOM3BOACTBO Ha paspese « Tyray#ckuin» (AO «CYIK»).



ITo aBTOpEdepaTy UMEIOTCS HEKOTOPBIC 3aMEYAHUS .

1. B aBropedepare BBINONHAETCS ONPEHCICHHE PAUMOHANBHOM UTMHBI
FOPH30HTAJIBHOM BCTABKHM KAITMTAJLHBIX TPAHINCH, 3aKIaBIBAEMBIX CO CTOPOHBI paboumx
OOpTOB KaphepoB, MpPH MCIOIB30BAHMM KOHBEHEPHOro TpaHcrnopra. Beuto 6b1 monesHo
TIPOBECTH AHAJIOTMYHBIC PACYETHI MPU YCIOBHM WCIIONB30BAHUA JKEIE3HOAOPOIKHOTO W
aBTOMOOMIBHOTO BHUAOB TPAHCITOPTA.

2. B aBropedepare npu pacmmdposke BeipaxeHus (5) npucyTcTByeT 0603HauYCHHE
NoKasarelis 00beMa BCKPBIIMIHBIX MMOPO, Pa3MEaeMoro B BbIpabOTAHHOM MPOCTPAHCTBE
Vo @ B camoit popmyie naHHOrO 0603HAYEHUS HET.

VYKa3aHHBIC 3aMEYaHWs HE CHWKAIOT BaXHOCTH M TOJIE3HOCTH pPE3yJIbTaToB,
TNIOJTy9eHHBIX B pabore.

ABTopedepaT HAMMCaH YETKAM BBICOKONPO(ECCHOHANBHBIM A3BIKOM, HAYYHBIE
MOJIOKEHHUS, 3alIMIIAEMbIE aBTOPOM, JAOKa3aHbl BeChbMa yOeIMTENbHO, MPEACTABICHHBIE
MaTEePHAITbI U3JI0XKEHbI ICHO U KOPPEKTHO.

OcHoBbiBasichk Ha MarTepuanax asTopedepara, NPaBOMEPHBIM TMPEACTABIAETCS
caenarh 3aKIIOYeHHMEe O TOM, 4TO BhimonHeHHas S1.B. Jlesuenko muccepramms Ha Temy
«ObocHOBaHME CXEM BCKPHITHS BEpPXHEW rpynmsl pabOo4MX TOPH3OHTOB YrOMBHBIX
KapbepoB» ABMAETCA 3aKOHUYEHHOW KBATM(UKAUMOHHOW paboTOH, B KOTOPOH M3IIOMKEHSHI
HOBBIE HAYYHO-000CHOBAaHHBIC TEXHUYECKHE U TEXHOJIOTMYECKUE PELIEHUs U PaspaboTky,
HMEIONIME CYNIECTBEHHOE 3HAYEHWE JUIA Pa3sBUTUA CTPaHbl, YTO IIOJHOCTBIO
coorsercTByeT 1.9 «llonOXKEeHMs O NPUCYKICHHH YYCHBIX CTENEHEW» B pENAKIMH
ITocranosnenus [Ipasurensctea P® or 24.09.2013.

AsTop muccepraumw, Jlesuenko Spocnas BukropoBud, 3acCiiyKuBaeT MPUCYIKACHUSA
€My Y9Y€HOM CTENeHHM KaHAMJaTa TeXHWYECKWX HayK no cnewmmansHocTr 25.00.22
«I"'eorexHoOMOrMsA (MOA3€MHAsA, OTKPHITAS ¥ CTPOUTEIIEHASA )».

Benymuit HayqHbIH COTPYIHHUK

HHWJI cosepmencTBOBaHMSA rOPHO-TEXHOIOTHIECKHX IMPOLIECCOB HOOBIYH
Hay4no-uccnenosarenbcKkoro oTaena OTKPBITBIX TOPHBIX paboT

AO «BHHUITHnpomTexHOmorum»,

KAHIMAT TEXHUYECKHUX HAyK /{f_%‘/} AM. Hodde

Hopde Anexcanap Menaenesuy
Ten. 8(499)-324-64-54
loffe. A. M@ vnipipt.ru
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OT3bIB

Ha aBTopedepar auccepramuu Jlesuenko Spocnasa Bukroposuya «O60cHOBaHHE CXEM
BCKPBITHS BEpXHEH IpynIbl pabo4uX rOpU30HTOB YTOJNBHBIX KapbepOBY, IPEICTaBIEHHON Ha
COMCKaHHE YYEHOH CTENEeHH KaHIu1aTa TEXHHYECKHX HayK Mo cnennaisHocT 25.00.22 —
«I'eoTexHOIOrHS (OA3€MHast, OTKPHITas H CTPOUTENIbHAS)»

Huccepranuonnas pabora Jleuenko SlpociaBa BukTopoBrda mocBAlIEHA aKTyalbHOM
npobsieMe B 00JAaCTH OTKPBHITHIX TOPHBIX PaboT — OOOCHOBaHHIO CXEM BCKPBHITHSI BepXHeH
IPyNIbl pabo4YuX FrOPU3OHTOB YTOJIBHBIX KapbEePOB.

OtpaboTka yroJbHBIX MECTOPOXKACHHMi, IPEACTABICHHBIX OpaxUCHHKIHHAILHBIMH
3alIe)KaMH, UMEET OCOOEHHOCTB, 3aKJIIOYAIOIIYIOCS B BBIMONAXXMBAHUH IUIACTOB C TTyOHHOM
3ajieraHus. ABTOPOM BHINIOJHEHA OLEHKAa JaHHOrO (akTopa Ha H3MEHEHHEe O00BHEMOB
BCKpbIBa€MBIX 3amacoB yris ¢ riyOmHoit  orpaGorku. IlonmyueHHBle — pe3ysbTaThl
CBHJICTENBCTBYIOT, 4YTO IIPAaKTHYECKH Ha BCeM TMepuoie paboThl Kapbepa IPOMCXOMHUT
YMEHBIICHHE BCKPHIBAEMBIX 3aIlaCOB, YTO CBA3AHO C MPEBATMPOBAHUEM COKpAIIECHHS H0OBIYHOIO
(ponTa Han yBenuuyeHHeM BCKPHIBAEMBIX 3allacOB 3a CYET BBINONAKHMBAHHA IIAcTOB. JaHHOE
00CTOATENHCTBO MpesonpeieNisieT HeoOXOAMMOCTh MPHUPE3KH HOBOTO Y4acTKa C IENBIO
KOMIICHCAI[HH BBIOBIBAEMBIX MOMIHOCTEH 110 100bIYe yIJis, UTO SBISETCS MPUYMHOM HApYIIEHHS
CIIOXKMBILICHCS CTAllHOHAPHOM CXEMBI BCKPBITHS paG04YMX TOPH3OHTOB Kaphepa.

IIoMuMO BBIIECKA3aHHOTO, JUTHHA TPAHCIIOPTHPOBAHMUS BCKPHIIHBIX MOPOJI NIOCTETIEHHO
YBEIMYMBAETCA 3a CYeT Hamuyus aucOananca o0beMOB BBIpabOTAHHOTO MPOCTPAHCTBA M
pasMeIaeMoro B Hero 00beMa BCKPBILIHBIX MOpoA. CyliecTBYIOmpe pelieHus M0 BCKPHITHIO
pabo4iX TOPH3OHTOB KaphepoB HE MO3BOJSIOT CTaOWMIM3MPOBATH M COKPaTHTH 3aTpaThl Ha
MepEMENICHHE BCKPBIIIHBIX TOPOJ, HE Pa3MEINaeMbIX B BBIpaOOTAHHOM MPOCTPAHCTBE Kaphepa.

C memeio COKpalleHHs 3aTpaT Ha IEpPEMEIUEeHHEe BCKPBIMHBIX MOPOA aBTOPOM
0GOCHOBBIBAIOTCS CXEMbI BCKPBITHS BEPXHEl IPYIIbl paGouuX rOPU30HTOB YTONBHBIX KAPHEPOB
KanuTIbHBIMK TPaHIIEAMH, 3aKJIabIBAEMBIMU CO CTOPOHBI pabovHX GOPTOB M HAIpaBlIEHHEM
1O HUM OOBEMBI BCKPBILIHBIX MOPOJI, IPEBBIIAIOMIKX IPHEMHYIO CIOCOGHOCTH BHIPAGOTAHHOTO
KappepHOTO MPOCTPAHCTBA B OTBAIBHBIE MACCHBBI, CO3/aBacMbleé BO BHYTPEHHHX KOHTYpax
KPYIHBIX YrONbHBIX OpaxHCHHKIMHATIEH ¥ BHENIHHX NPHOOPTOBBIX 30HAX KAPhEPHBIX TOJEii.

HocTonHCTBOM paoThl SBISETCS IOTydYeHHEe aBTOPOM AHATMTHYECKOTO BBIPAKEHHS,
TIO3BOJIIOIIETO  ONPENETHTh H3MEHEHHe O0BEMOB BCKPHIBAEMBIX 3allacoB C TIJIyOWHOl
OTPabOTKH, YTO BIMSET HA MOPANOK OTPAGOTKH YrONBHBIX MECTOPOKIEHHUH M CXEMBI BCKPBITHSA
MX paloYux ropu3oHTOB. MccrnenoBaHusi 3aKOHOMEPHOCTEH H3MEHEHHS BBIpabOTaHHOTO
Kapp€pHOro IMPOCTPAHCTBA [MO3BOJIMIIM ONPENEIUTh MOMEHT BO3HHKHOBEHHS HENOCTaTKa
MPUEMHO# CIOCOOHOCTH BIPabOTAaHHOIO IPOCTPAHCTBA.

Pesynbratel paGoThl MMEIOT HAYYHYIO M TPAKTHYECKYIO 3HAYMMOCTB, OTIHYAIOTCS
HOBH3HOH M BHOCAT CYLIECTBEHHBIH BKIal B OGOCHOBAHHE CXEM BCKPBITHS TFOPH3OHTOB
KapbepoB, 0TPabaThIBAIOIIMX YTOIbHBIE MECTOPOKICHHS GPAXHCHHKIMHATBHOTO THIIA.

JlocToBEpPHOCTH 1 0GOCHOBAHHOCTE PE3yIILTATOB M BHIBOJIOB COMHEHHIT HE BHI3BIBAET, UTO
obecrieynBaeTCss NPHUMEHEHHEM COBPEMEHHBIX METOJI0B MOJIEIHPOBAHHS PasBHTHSI TOPHBIX
PaboT, CXOAMMOCTBIO PE3yJIBTaTOB MOAENMPOBAHMA M PACYETOB C MPAKTHYECKHMH JIAHHBIMH,
TIOJIOKHTENIbHBIMH PE3yIbTaTaMH BHEIPEHHs HAy4YHBIX Pe3y/IbTaToB paboThl ¥ MPHHSATHIX HA HX
OCHOBE TEXHHYCCKHX DEIICHHWH B MPAKTHKY IIPOM3BOJICTBA OTKPHITHIX TOPHBIX paboT Ha



YronbHBIX paspesax «Yepuurosckuity u «Tyrmylckmii». OnHako mo aBTopedepary mmeercs
3aMeyYaHue.

IlpuBesennas B aBTOpedepaTe CHCTEMATH3ALMS OTBAIBHBIX MAacCHBOB, (OPMHpYEMBIX
NpH OTPabOTKE YroJbHBIX OpaxuCHHKIMHANCH Ui JIydiuero BocmpusTus TpeGyer Gonee
TNOJIHBIX NMOSICHeHUH U WiUTIoCTpauui. [To-BuauMomy, o6beM aBTOpedepara He MO3BOIKI ABTOPY
CHeNnath 3TO.

Crpyktypro aBTOpedepar oTBewaer TpeGoBaHusM odpopmienus. CopepikaHue
AUCCePTALMK NOCTATOYHO IIOJHO OTPaX€HO B OMyOJMKOBaHHBIX paboTaX, B TOM 4YHCJIE B
U3/IaHHAX, peKoMeHIoBaHHbIX BAK mis myGnukauuif pe3ynsTaToB QHCCEpTAMOHHBIX paboT.
PesynbTaThl HCCIEIOBaHUN XOPOLIO IIPOMILTIOCTPHPOBAHBL.

B unenom, nmccepranvonmas pabGora JlepueHko Slpocnasa BukTopoBHYa Ha TeMmy
«O6ocHOBaHMe cXeM BCKPBITHS BEPXHEH TPYIIIbl pabourX FOPH30HTOB YTOIBHBIX KAPEPOBY 110
aKTyalbHOCTH, HAy4HOM HOBHM3HE M MPAKTHYECKOH 3HAYAMOCTH OTBEYaeT TpPeGOBAHHAM,
npenbspiseMbiM BAK P® x kanaumaaTckuMm JuccepTandsM, a ee aBTOp 3aciy)KHBAaeT
NPUCY)KICHUS YYEHOM CTENeHM KaHAMZAara TEeXHHYECKHX HayK 110 crneundanbHoctH 25.00.22
«['eoTexHonorus (Moa3eMHast, OTKPBITAs ¥ CTPOUTEIbHAS ).

Jlato cBoe cornache Ha BKIIIOYEHHE CBOHMX IEPCOHANBHBIX NAHHBIX B JOKYMEHTHI, CBS3aHHBIE C
paboToii AuCCepPTAMOHHOTO COBETA, U HX AaibHelnyo 06paGoTKy.

ITourossrit anpec: 111020, Mocksa, Kprokosckuii TYNHK, 4

Ten. 8-926-279-39-08

E-mail: eremenko@ngs.ru

Benymmit nayunsiii corpymauk UITKOH PAH,
JOKTOp TEXHHYECKHX Hayk, mpodeccop PAH ' /H\?J/ «—~w_____ < B.A.Epemenko

Ioamucs Bexymero Hayunoro corpyammka otzena Ne3 OcBOEHHS MECTOPOXKACHHH TBEPABIX
TOJIE3HBIX UCKOMaeMbIX Ha Gonbimx rimybunax UHCTHTYTA MpoGieM KOMIUIEKCHOTO OCBOEHHMS
nenp PAH, noxropa rexuuuecknx nayk, mpopeccopa PAH B.A. Epemenxko 3asepsio:

3amecTuTesb TUPEKTOpa 110 HHHOBALMAM H Pa3BUTHIO,
Yuenslii cexperaps MHCTHTYTa 1IPO

A.3. BapraHos
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OT3bIB

na asropedepar auccepraunu JEBUEHKO APOCJIABA BUKTOPOBHUYA
«O00CHOBAHHME CXEM BCKPBITHUSI BEpXHEH IpyIbl padOuuX rOPU3OHTOB YIOJIbHBIX
KapbepoB», IMPEACTABICHHOM HA COMCKAHME Y4YEHOW CTEINEeHW KaHaujaara
TeXHU4YeCcKkuX Hayk no crneuuanbHoctu 25.00.22 — «['eorexHonorus (noasemsas,
OTKpBITast U CTPOUTENIbHAS )»

B coBpeMEHHBIX PBIHOYHBIX YCIIOBHSIX AKTyaJleH BOIPOC CHU)KEHHS 3aTpaTr Ha
TPAHCTIOPTUPOBAHUE BCKPBILIHBIX [MOPOA M paclIMpeHus 00JacTH HMCIOJIb30BaHMs
OTKPBITOr0 crnoco0a MpPOU3BOJACTBA TOPHBIX paldOT, T.K. NPUMEHEHHUs JAHHOIO
croco0a 3HaYUTENIbHO CHUKAET MOTEPH MOJE3HOI0 UCKOIIAEMOT 0.

[IpakTka MOKa3bIBa€T, YTO BCKPLITHE pPabO4YMX TOPU3OHTOB OOJIBIIMHCTBA
yrojbHbIX MecTopokaeHuit Kysbacca, oTpabaTbiBaeMbIX OTKPBITBIM CIIOCOOOM M
NpeACTaBIECHHBIX OPaXUCHHKIMHAIBHBIMU 3aJI€KaMH, OCYIIECTBIISAETCS CO CTOPOHDI
X Hepabouux (cranuoHapHbiX) OoproB. Ha omnpeneneHHom stane OTpadOTKH
JMAHHBIX ~ MECTOPOXJEHUH BO3HMKAeT HEJOCTATOK MPUEMHON  CIIOCOOHOCTH
BbIpa0OTAHHOIO KaphEePHOrO MPOCTPAHCTBA JUISl Pa3MELICHUs] BHYTPEHHHX OTBAJIOB.
M3-3a 3TOro 3HAYMTEILHO BO3PACTAlOT TPAHCHOPTHbIE PadOThl NPH IEPEMELIEHUN
BCKPBIIIHBIX MOPO/I ¢ BEPXHUX U YACTHYHO CPEJHUX padOYUX FOPU30HTOB KapbePOB.
CrnenoBaTelibHO, TEXHHUYECKHUE PEILIEHUS 10 CXEME BCKPBITUS TAaKUX MECTOPOKIACHUN
TpeOyIOT JalIbHEHIEero pa3BUTUA U coBepuieHCTBOBaHMS. [losTomy, mcciaenoBanus
TEXHUYECKUX PELICHHUH, TMO3BOJISIOLIMX CHU3UTH 3aTpaThl Ha TPAHCIOPTHPOBAHHE
BCKPBIILIHBIX TOPOJ1 YroJibHBIX pa3pe3oB Ky30acca sBIsIOTCS aKTyallbHbIMH.

B cOOTBETCTBHM C MPOBEJICHHBIMU HCCICAOBAHUSIMU, CHUKEHUE TPAHCIIOPTHBIX
3atpar Ha 25-30%, MOXeT ObITb JOCTUTHYTO IIOCPEJICTBOM IIPUMEHEHHUS CXEMBI
BCKPBITUSI BEPXHHUX M CPEIHMX pabO4yMX IOPU30HTOB KalUTAJIBHBIMU TPAHILIESIMH CO
CTOpOHBI pabouux OOPTOB KapbepOB C HANPABICHHEM BCKPBILIHBIX I'PYy30IOTOKOB B
OTBAJIbHbIE MACCHUBBI, CO3/1aBa€Mble BO BHYTPEHHMX KOHTYpaX YrOJbHBIX

MECTOPOXK/ICHUH ¥ MPUOOPTOBBIX 30HAX KAPBEPHBIX MOJEH.




HoBu3Ha ucciieIoBaHUI 3aKJIFOYAETCs B OMPEICICHUU YCIOBUH TMPUPE3KH H
M3MEHEHHMSI CXEM BCKPBITHS KapbepHbIX TMOJIEH C YYETOM 3aKOHOMEPHOCTEMH
bopmMHpoBaHUs BBIPAOOTAHHOTO KApbepHOrO MPOCTPAHCTBA M ONTHMM3AIMH
MapaMeTpoB peXuMa TOpPHBIX paboT; YCTAHOBJICHHHM 3aBHCHMOCTH H3MEHEHHs
MPUEMHOK  CIIOCOOHOCTH  BbIpaOOTAHHOTO  KAapbepPHOro  MNPOCTpaHCTBA  JUIs
pa3MelleH sl BCKPBIIIHBIX MOPOA OT IIyOUMHBI OTPAabOTKM € yueToM MOpPhOIOrHu
YroJbHBIX IJIACTOB M CTPYKTYPHBIX HApYLIEHUH TNOPHOIO MAacCHUBA; YCTAHOBJICHHH
3aBUCUMOCTH U3MEHEHUsI TPAHCIIOPTHOM pabOThl OT BBICOTHI pad0YHMX 30H KapbepoB,
0TpabaThIBAIOIIUX MECTOPOXKIACHUS OPaxXMCHUHKIMHAIBHOIO THUIIA; CUCTEMATHU3AllUuH
MOX0/ia K BBHIOOPY MECTOINMOJIOKEHUS! BHYTPEHHUX OTBAJIOB M BHEIIHUX OTBAJIOB,
pacrioiaraeMblXx B NPUOOPTOBBIX  30HAX  KapbepHBIX  MOJIEH  YrOJIbHBIX
MECTOPOKIACHUM.

3ameuanus no asropedepary

B pamkax npoBeJE€HHBIX HMCCJIEJIOBAaHHI AaBTOPOM BBIMOJIHEH 3HAYMTEIbHbIH
00bEM BBIYMCIIUTEIIBHBIX JKCIIEPUMEHTOB, B pe3yJbTaTe KOTOPBIX BbIpadOTaHO
pelleHue aKTyaJbHOH 3a7ayuM OOOCHOBAHMSI CXEM BCKPBITHS BEPXHEH TI'PYIIb
pabouyMx TOPU30HTOB YrOJbHBIX KapbepoB, OTPadaThIBAIOIIMX MECTOPOKIAECHHUS
OpaxMCHHKIMHAIBHOTO TUMA. bbulo Obl 1eeco00pa3Ho, Ui HATJISAHOCTH NPUBECTH
TaKke rpaQuyecKyl0 WUIIOCTPALMI0 paclIMpeHus o001acTH  MCNOJIb30BaHHUs
OTKPBITOro crocoba MPOU3BOACTBA TOPHBIX pabOT IMOC/IE M3MEHEHHUS] CXEMbI
BCKPBITHS. JIaHHBIE pelIeHHs 3aTeM MOXKHO ObLIO Obl MCIIOJIB30BATh /IS [IEPECMOTpa
TDO KoHIULKH, OnpeesiolIero 0aJaHCOBYIO IPUHAIEKHOCTD 3a11acoB M0JIE3HOI0
MCKOIaeMoro.

3ak/l0ueHue
ABtopedepaT COCTaBjl€H TI'paMOTHO, B COOTBETCTBMM C TpeDOBAHUSMH,

npeabsBasieMbivi  BAK P® k kanauparckum  aucceprauusM. OTMeYEHHBIN
HEJIOCTATOK HE CHWKAeT OOIIYIO MOJOKHUTEIbHYIO OLICHKY pedepara U JUcCepTallty.
Takum oOpa3om, aBTop wucciaenoBanuii, JleBuenko Spocnas Bukroposudy,

3aCJIy)KHMBACT TMPUCYKIACHUA y‘lCHOﬁ CTCINEHU KaHauJaaTta TEXHHUYECCKHUX HaAyK I10




cnemmanpHoct  25.00.22 -  «['eorexnonorus  (moja3eMHas,  OTKpbITas

CTPOUTEJIbHAS)».

Kanauaat 5)KOHOMUUYECKHX HayK,
[TepBbiii 3aMECTUTEND
reHepaJIbHOTO AUPEKTOPa
TexHUYEeCKU TUPEKTOP

AO XK «CAC-Yromnb» pues Cepreii BuktopoBu4

650066 r. Kemeposo,

np-t [lpuromckuii,7/2 nom.3,
AO XK «CJIC-Yromnb»,
tenedon 8 (3842) 68-08-49,
s.burtsev@sds-ugol.ru




OT3bIB

Ha aBropedepar aucceprauuy Jlepderko Spocnasa BuktopoBrua «O60CHOBaHIE cXeM
BCKPBITHS ~ BEpXHEH  rpynmsl  paGOYMX  TOPH3OHTOB  YrOJBHBIX  KAphepoOBY,
TPEICTABICHHOH Ha COMCKAHHE YYEHOH CTENeHM KaHIMaTa TeXHUUECKHX HAyK I10
cnenuanbHoct 25.00.22 — «eotexHonorus (moa3emMuas, OTKphITas | CTPOMTEJIBHAS )»

AKTYalbHOCTb ~ NPEICTABICHHOH HA  OT3BIB  JMCCEPTALMOHHOI paboThI
3aKITI0YACTCs B HAyYHOM 00OCHOBAHUM BCKPHITHS BEPXHEH IPYIIEI paGouMX rOPH30HTOB
YTOJIBHEIX KapbepoB €O CTOPOHEI pabo4nx GOpTOB, OTpabaTHIBAIOLIMX MECTOPOKICHHS
OpaxMCHHKIMHATBHOIO THIIA C AeQHUIMTOM NPUEMHON CIOCOOHOCTH BEIpabOTaHHOTO
npocrpancTBa. B Poccmiickoit  ®enepanyuu  3HauWTeNBHAS — 4acTh YIOJBHBIX
MECTOPOXKICHUN  TIpE/CTaBieHa  OpaXMCHHKIMHAIBHBIMH  3aiekaM.  OMBIT
OKCIUTyaTallid TaKUX MECTOPOKIECHMH CBHIETENLCTBYET, YTO B MOAABIISAIOLIEM
OONBIIMHCTBE ClydaeB C ONpEAEJICHHOro STanma OTPAGOTKH BO3HMKAET HEIOCTATOK
MPUEMHOH CTIOCOOHOCTH BHIPAGOTAHHOIO KaphepPHOIO NMPOCTPAHCTBA VIS PA3MENICHUS
BCKPBIIIHBIX MmopoA. JlaHHOE O0OCTOATENLCTBO HMMEET MeCTO Ha Kenposcko-
Kpoxanesckom, Ononb-IlIn6upckom, Cokonobckom, Tammuuckom, Beifckom u panae
JAPYTHX MECTOPOKICHU.

ABTOPOM  YCTAHOBJICHO, YTO TNpPH MNPEBHILICHHA 3HAYCHHIT TEKYIIUX
KOI(QOUIMEHTOB BCKPBILIA YPOBHA 2,5-3,5 M’/T BO3HHMKAET HEIOCTATOK IIPUEMHOI
CrocoOHOCTH BBIPAGOTAHHOTO NPOCTPAHCTBA Kaphepa Ul pa3sMeLleHHs BCKPBILIHBIX
nopoj. BHyTpeHHHEe OTBA/IBl HAYMHAIOT pPasBHBATHCA BBHIIE YDOBHS penbeda,
CYIIECTBOBABIIETO 0 OTPaOOTKH, ¥ B CTOPOHY MPOTHBOINOJIOKHYIO Pa3sBHTHIO paGoueii
3OHEI Kapbepa. Ha Oase aHan3a W3MEHEHHs TPAHCIIOPTHON paGoTHI ONpeie/ieHa rpyIa
FOPU30HTOB, 00/IaaroIas MaKCUMAIBHOM TPaHCIIOPTHOM paGOTOM, U cOCTaB/IMOmAs 25-
35% ot obmeii Tekymeil BHICOTH paboyeii 30HbI Kapbepa. Jjis BepxHeil rpynmsl pabounx
TOPU3OHTOB IIPE/UIAracTCsi HCMONb30BAHUE CXEMBI BCKPBITHUS CO CTOPOHBI paboumx
OOpTOB KapbepoB. JlaHHOE pelleHHE peATU3yeTCs MOCPEACTBOM CTPOUTEIbCTBA
KalATaJlbHBIX ~ TPAHIICH PasIMYHOrO KOHCTPYKTHBHOTO HCIOJNHEHHS. ABTOPOM
BBITOJIHEHO OMNpE/Ie/ICHNE yCIOBUIl HCIONIB30BAHMS MPEIAraeMoil CXeMbl BCKPBITHSL.
Pa3pabotanbl MeTonMYECKHE MOOKEHHS U PEKOMEHIALMH TI0 OTIPEJE/ICHUIO TTYOUHBI
3QI0KCHUsS TpaHIlell W MecTa WX NpPUMBIKAHHS K ydacTKaM paGoumx 0opTOB.
OnTumusHpoBana JJTMHA FOPU3OHTANBHON BCTABKU TPAHIICH [P UCTIONB3OBAHMH B Heil
KOHBEHepHOTo TpaHcnopTa. CHCTEMaTU3HPOBAHBI BO3MOXKHBIE BAPHAHTHI (bopmupoBanus
OTBAIbHBIX MAacCHMBOB CO CTOPOHBI pabouMx OOPTOB KaphepoB, SBISIONIHECH
HEOOXOAMMBIM YCIIOBUEM CO3JAHUS PACCMATPHBAEMBIX ABTOPOM CXEM BCKPBITHS.

Hayunas HOBM3HA M NIpaKTHYeCKas LEHHOCTh PAGOTH HE BBI3HIBAIOT COMHEHHMIA.
OcoG0 CTOMT OTMETHTH, YTO INpENIOKEHHAs AaBTOPOM CXeMa BCKPHITUSL pabounx
T'OpPU30HTOB KaphepoB CO CTOPOHBI pabo4mx OOPTOB BHEIApPEHA B NPOM3BOACTBO HA
paspese « Tyrayickuiiy.



PaGota B jocTaTouHOl cremeHum ampoOupoBaHa Ha MexayHapoaHbIX
KOH(epeHIusIX u cumnosuymax. OCHOBHBIC De3yJbTaThl paGOThl OMyGIMKOBAHEI B
OTKPLITOH I€YaTH, B TOM 4YHWCIE HAYYHO-TEXHUYECKHX M3JAHMAX, PEKOMEH/IOBAHHBIX
BAK.

3ameuanuii o pabote Her. MiMeeTcs peKoMeHAaus — POIODKHUTE UCCIIEI0BAHMS
10 00OCHOBAHHIO CXEM BCKPBITHS CO CTOPOHBI pabouux GOPTOB HE TOIBKO JUIS yCJIOBUI
YTOJIBHBIX MECTOPOKACHHH, NPECTaBICHHBIX OPaXUCHHKINHAISAMH, HO M VIS PYAHBIX U
KapOOHATHBIX MECTOPOKICHUM OpaXUCHHKINHAIBHOTO TUIIA.

B cBA3u ¢ BEIECKA3aHHBIM MOXHO CJIeaTh BEIBOJ O TOM, UTO JMCCEPTALHOHHAS
pabora couckartens JleBuenko SIpocnasa BukropoBnua «OGOCHOBaHME cxeM BCKPBITHSA
BEPXHEH IPYNIBI pabouMX TOPU3OHTOB YTOJBHEIX KapbepoB» OTBedaeT TPeGOBaHHMIM
BAK MunoGpraykn Poccun, a ee aBTop 3aciysuBaer NPUCYIKICHUSA YYEHOU CTeNeHU
KaHInaaTa TEXHUYECKMX HayK 1o crneuuansHocTH 25.00.22 — «[eoTexHOIOrus
(To3eMHast, OTKPHITAS U CTPOUTENHHAS ).

3aMecTHTeNIb TEXHHYECKOTO N
nupekropa AO «CYDK», K.T.H. - bnaHacem{o Ilerp ViBanoBuy
b .

KoHTakTHBIE 1aHHBIE

Ten.: 8 968 963 23 36;
OpanasenkoPI@suek.ru,

Mocksa, yn. Jlybununckas 53, crp, 7




OT3bIB

Ha aBTopedepat nuccepranuu Jleuenko SApocinaBa Bukroposuua «O6ocHoBaHKE
CXEM BCKPBITHS BEPXHEH rpynmsl pabo4uxX ropu30HTOB YTOJIBHBIX KAPBEPOBY,
NPE/ICTABIEHHOM HA COMCKAaHWE YYEHOM CTENEeHU KaHI1u/JaTa TEXHUYECKUX HAyK IO
cnequansHocT 25.00.22 — «I'eotexHon0rus (MoA3eMHast, OTKPBITAsk H CTPOUTEIIBHAS )

Hucceprammonnas  pabora JleBuenko S1.B. mocesamena pemieHuro  3ajauu
000CHOBAHUS CXEM BCKPBITUS BEPXHEH IPyIIbl pabounx rOpH30HTOB YIOJIBHBIX Kaphepos,
0TpabaThIBAIONINX MECTOPOXKACHHS OpaxHCHHKIMHAJIBHOrO Turma. [0  aKkTyalsHOCTH
JCCepTalis BO3PaKCHHH He BBI3BIBACT.

Jluccepranys COCTOMT U3 BBEJACHMS, 4 IJIaB, 3aK/IOYEHUS, CIIMCKA HCIIOJIb30BAHHBIX
MCTOYHHMKOB U3 98 HaMMEHOBaHMH U 4 NPUIIOKEHUH, COAEPKUT 97 pUCYHKOB H 9 TabIHII.

B nepsoit riaBe aBTop AenaeT 0030p YrojbHBIX MECTOPOIKICHUM, MPEACTABICHHBIX
OpaXHCHHKJIMHaISIMH Ha Tepputopun Poccwuiickoit ®Dejepanuu, CHCTEMATU3UPYET WX,
aHAJIM3UPYET COCTOSHUE paccMaTpUBaeMOM 3a/la4yM IO JIMTEPATypHBIM HCTOYHHMKaMm. Bo
BTOPOH IJIaBE€ MCCJIEAYIOTCA 3aKOHOMEPHOCTH (OpMHPOBAHHS BBIPAOOTAHHOIO KapbepHOI'O
IPOCTPAHCTBA M YCJIOBHS BO3HUKHOBEHHMS JucOamanca o00BeMOB BbIpabOTaHHOTO
KapbepHOro mpoctpancTBa. Mccnemyercs BiusHHE MOPQOJOTHYSCKHX OCOOEHHOCTEH
YIOJIbHBIX OpaXHCHHK/IMHAJICH Ha MOPSIOK OTPabOTKH M (OPMHPOBAHHE CXEMBI BCKPBITHS
KapbepHBIX IMoJIcH. B TpeThell rimase onpenensercs rpyrna ropu3oHTOB ¢ MaKCHMAaTbHBIMU
3HAQYEHUSAMH TPAHCIOPTHOH paboThl Al KOTOPOil B MEPBYIO OYepedh CTOMT IUIAHUPOBATH
COBEPIICHCTBOBAHUE CXEM BCKPBITHS pabo4YMX rOPU30HTOB C IIEJIBI0 COKPALICHHS 3aTPaT Ha
TPAHCIIOPTUPOBAHME BCKPBIIHBIX 10poja. OOGOCHOBBIBAIOTCS BO3MOYKHBIE BApHAHTBHI
(dopMHpOBaHU OTBAJIBHBIX MACCHBOB CO CTOPOHBI paboumx 60pTOB KaphepoB. B yeTBepToii
rJIaBe MPUBOJATCS PELICHHsA 110 OIPEICICHUIO TIyOHHBI 3aJIOKEHHA M 30H IPHMbIKAHUS
KanuTaJbHBIX TpaHImeEH K ydacTkam pabouux OoproB. BsimonHeHo onpe/ereHue
PalMOHA/ILHON JUIMHBI TOPU30HTAJIBHOW BCTABKM TPAHIIEH, 3aKJIaIbIBAEMBIX CO CTOPOHBI
pabounx GOpPTOB YroibHBIX KapbepoB. OmNpesiesieHbl paluoOHaIbHBIC 30HBI MCIOJIb30BAHMS
Npe//IaraéMbIX CX€M BCKPBITHS, a TAaKXKE€ 30H IPHUMEHEHUS HACBHIMHBIX TPAHCIIOPTHBIX
NEPEMBIYEK M CKOJIB3SIIHUX ChE3/I0B.

K aBropedepary 3ameuanuii Her.

OO00CHOBaHHOCTb M JIOCTOBEPHOCTH  HAYYHBIX IIOJIOKCHHH, BBIBOJIOB W
PEKOMEHIalUiA, IOTy4YEHHBIX B paboTe, COMHEHHIT HE BBI3BIBAIOT.

Marepuan aBropedepara usnoxkeH sscHo. CTHIIb U3TI0KEHHUSA COOTBETCTBYET HOPMAM,

IIPUHATHIM B HAYYHOU U TEXHMUYECKOH JIUTEpaType.



ABropedepaT auccepTalMi HA COMCKaHUE YUCHOH CTCICHU KaHIMIaTa TEXHMYECKHUX
HayKk Ha TeMy «OOGOCHOBaHME CXEeM BCKPBITHA BEpXHEH Ipymmbel pabo4umX FOPU3OHTOB
YTOJIBHBIX KaphepoB» COOTBETCTBYET KPUTEPUAM IOJOKEHHS O MNPUCYKICHHH YYCHBIX
CTErEeHel, MpPeABABIAEMBIX K KaHAMIATCKMM JAucCCepTanuiaM. ABTOp IMCCEPTAlMOHHON
paborer  Jlesuenko SIpocnas  BukropoBud mokaszan ce0Os  KBaJIM(QHIHMPOBAHHBIM
CIEIHAIIMCTOM B 00JIACTH OTKPBITBIX TOPHBIX paboT M 3aCiIy’KMBAET MPHUCYKACHHS YUECHOU
CTENEHH KaHIUIaTa TEXHUYECKHMX Hayk mo cremuaibHoctH 25.00.22 — «l'eorexHonorus
(moa3emMHas, OTKpBITas ¥ CTPOUTEIIBHAS ).

Hupexrop A¢anacseBCKOro Kapbepa,
¢umana OAO “Jladapxkliement”

(“ BockpeceHcKIieMeHT ")

Kanaunar TeXHUUeCKUX HayK.

Mob. 8-916-589-68-32
e-mail: alexander.bulbashev@lafargeholcim.com

Aopec: 140200 Mocrosckas obn. 2. Bockpecenck yia. Muwypuna 0.17a ke.232



OT3bIB

Ha aBTOpedepar muccepranun JleBuenko SIpocnasa BukropoBnua «O60CHOBaHHE cXeM
BCKPBITHA ~ BEPXHEM  IpyMIbl  pabOYMX  TOPH3OHTOB  YrOJABHBIX  KaphepoBy,
MPE/ICTaBICHHON Ha COMCKAHWE YYEHOH CTEeNeHH KaHIuJara TEXHUYECKMX HAyK IO

cnenuanbHocTy 25.00.22 — «I'eotexnonorus (noa3eMHas, OTKPHITas U CTPOUTETbHAS )»

OnHolt 3 0coGeHHOCTel NPOM3BOACTBA OTKPHITHIX TOPHBIX PabOT HA YrOJBHBIX
MECTOPOXKIACHUAX, MPEJACTABICHHBIX OpaxUCUHKIMHAILHBIMA 3aJ€KAMU, SBISCTCS
BO3pacTaHWe OOBEMOB BCKPBIIHBIX TOPOJ C TIyOMHON oTpaborku. B GonpmmHCTBE
CIy4aeB MPUEMHOW  CIOCOOHOCTH  BBHIPAaGOTAHHOIO  KAaphepHOTO  MPOCTPAHCTBA
HEI0CTATOYHO VI MX PA3MELICHHUS, YTO MPEJONPE/EIseT pa3BUTHE BHYTPEHHUX OTBAJIOB
BBIIIE YPOBHsA peibea MOBEPXHOCTH, OBIBIIEH 10 OTPaGOTKH MECTOPOXKICHHS, M 3a
NpeJie/ipl Kappepa B 30HY, HE HapyLIEHHYIO FOpHBIMH paboTamu. JJaHHOE 0OCTOSATENIHECTBO
SIBJISICTCS. PUYUHON NPOTPECCHBHOIO BO3PACTaHMs JUTHHBI II€PEMENICHHsS BCKPBIIIHBIX
MOpoJ W 3aTpaT Ha MX TpaHCHOpTHpoBaHHWE. CHU3MTH 3aTpaThl Ha IEpEMEIIEHHE
BCKPBIIIHBIX  [OPOJ, INPEBBINAIOMIUX IPHEMHYIO CHOCOOHOCTH BBIPAOOTAHHOTO
MpOCTPAaHCTBA, BO3MOXHO IOCPEACTBOM (OPMHUPOBAHMSA CXEM BCKPBHITHS CO CTOPOHBI
paboyux 6OPTOB YroJabHBIX KapbepPOB.

J1s pelieHus TOCTaBlEHHBIX 3aJa4 B AMCCEPTAIMOHHON pPaGoTe BBHINOMHEHO
H3Y4YCHHUE TOPHO-T€OJIOTMYECKUX  YC/IOBHM 3ajeraHus YrojbHBIX 3ajlexeil Ha
MECTOPOXKACHUAX OPaXUCHHKIMHAIBLHOTO TUIIA. Y CTAHOBIIEHO, YTO 06BEM BCKPHIBAEMBIX
3aracoB MpH OTPabOTKE YTONBHBIX OpPaXMCHHKIWHAJIEH MPAaKTHYECKH HA BCEM JTalle
OTPabOTKH MECTOPOXKJICHHS CHWKaeTcs. JIaHHOe O0OCTOSTENBCTBO npeonpenenser
HEOOXOAMMOCTh MPUPE3KH HOBOIO KAPhEPHOT'O MO K ASHCTBYIOIEMY Kapbepy C LEIbIO
BOCIIOJIHEHHS BBIOBIBAEMBIX 3aI1aCOB M3 OTPAGOTKH, YTO HAPYIIAET CIOKHBIIYIOCSH CXEMY
BCKPBITHSL B TOpLAX Kapbepa M BEACT K YBEJIWYECHHIO JUIMHBI TPAHCIOPTUPOBAHHS
BCKPBIIIHBIX TTOPO/I.

B pabore ycraHOBIEHO, YTO NpH TNPEBBHINEHMM TEKYIIHX KO3 GHUIMEHTOB
BCKPHIIIK YpPOBHS B 2.5-3,5 M/t HACTymaer Ae@HUUUT TIPHEMHOM CHOCOOHOCTH
BBIDA0OTAHHOrO MPOCTPAHCTBA [UIS PA3MEUICHUS B HEM BCKPBIIIHBIX nopox. B
AMCCEPTAllMOHHOM  paboTe  ompeleneHa  Ipynna  TFOPU3OHTOB,  obJajaromas
MaKCUMaJIbHBIMH 3HAYEHUAMM TPAHCIIOPTHOM pabOTEL.

ABTOPOM YCTAaHOBIIEHO, YTO KCIUTYaTALMOHHYIO CTAGMIBHOCTh CXEMBI BCKPBITHS,
hopmupyemoii co cTopoHsl paGounx GOpPTOB KapbepoB, BO3MOKHO MOBBICHTH 33 CUET

UCTONIb30BAHMA BHEIIHMX TpaHIIEl C TOpPU3OHTAABHBIMM BCTaBKamu. Ha 6ase



OKOHOMHYECKUX KputepueB NPV u DPP ONpPENC/ICHBI  pallMOHAIBHEIE ITapaMeTphI
TOPU3OHTANIbHBIX BCTABOK BHELITHUX TPaHILEii.

Ilo aBropedepary umeercs sameuanue. B paboTe u cxemax paccmatpuBaercs
0TpabOTKa MECTOPOXKIEHHUI ¢ TIPaKTUYECKH TOPU3OHTANBHEIM peibedoMm. CTOMIO Ob
CACIaTh aKUEHT HAa OTIMYHA 0pU  OTPabOTKe MECTOPOXKJICHUH ¢ XOJMUCTOM
TIOBEPXHOCTBIO M HATOPHEIM PENbedoM.

B paGote werko nocrasnena e, [lomyuennsie pesymprarsi AUCCEPTALIMOHHOM
PabOThl HaITH NPAKTHYECKOe WCIONB30BAHME pHU NPOEKTUPOBAHUM CXEM BCKPBITHUS
paboyux TrOpU30HTOB «YepHUroBCKOro» u «TyrHy#ckoro» yrompHeIx paspesos.
HoctoBepHocTs  OCHOBHBIX HayYHBIX —II0JIOKEHHH, BBIBOZOB M peKOMEHIAIHii
AUCCEPTAaLlUK COMHEHUM HE BBI3BIBAET.

OcHoBHOe conepikanue JUCCCPTALMOHHOM paboThl M3JI0XKEHO B 8 MyGIMKALHSX.
PaGora couckarens orsewaer TpeboBanusim BAK, a ee aBTop JleByenko Spocnas
Bukroposuy 3aciyxusaer HIPUCYIKICHUE YICHOM CTENEHH KaHIUIaTa TeXHHYEeCKHUX HaykK
o cnmenmaneHocTH  25.00.22 - «eoTeXHONOrHS (monsemHast, oTKpeITas u
CTPOHTENbHAS )».

I'enepansuerii JUPEKTOP

000 «OKONpPOEKTKAaphep» ,/-}J_:"‘x \
> \\

AOIEHT, KaH/l. TEXH. HayK Tywos Anexcannp Usanosuy
1

‘- %@;ﬁé’@ e-mail: epk2008@mail.ru, Anpec:
Mocksa, 115409, yi. MocxkBopeuse om 45, K.1, kB. 28)
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