CTAHOBMIIE

Or nmou. m-p uMHX. Becesia Emmiiosa IlleTpoBa, karenpa ,VKoHOMMKA U
ynpaBJjeHre", MMHHOTEXHOJIOTMUEH OGaKyJITeT KbM MUHHO-T'€OJIOXKM
yHueepcuretr ,Cs. VBaH Puncku“,

OTHOCHO IMCepTaluMOHeH Tpyn Ha Tema ,OnTmMmM3MpaHe TIpaHMLUTE Ha
OTKPUTHM PYyIHMIUM B CTPBMHO3alalallM Haxomuma'“, pas3paboTeH OT Mar.
mHx. Credarn HukojslaeB 3exmpoB, IIpencTaBeH 3a I[IPUCBXIAHE Ha
obpazoBaTesyiHa M HaydYHa CTeleH ,IOOKTOop" IO IOKTOpCka IporpaMa
»OTKPUT ¥ NNOIOBOIEH IOOMB Ha IIOJIE3HUM M3BKOoNaeMu'' B 00OJIaCT Ha BUCIIE
obpasoraHue 5. ,TexXHMUECKM HaAYKM"“, NpodecHroHAaJIHO HalpaBJjeHMe 5.8
“llpoyuBaHe, noOMB M 0OpaboTKa Ha I[IOJIE3HM M3KOomnaeMm” .

Cec 3Banosen N P-356 ot 07.05.2024 r. Ha PexTopa Ha MIVY "Cs.
UBan Puiyickmu" CcBM OHopenejieHa 3a YJIeH Ha Hayd4HOTO Xypu 3a
ocurypsaeBaHe Ha Ipolenypa 3a 3amMTa  Ha OUCEPTALUMOHEH Tpyn
,,OHTMMMBMpaHe I'paHMUIMTE Ha OTKPUTUM PYOHUINM B CTPBMHO3allaallr
Haxonmuma"“ 3Ba nopuiobuBaHe Ha oOpasoBaTejiHA WM HaydyHa CTeleH
»JoxkTOpY B oOJjlacT Ha BUuclle obOpaszsoBaHMe 5. TexHMUECKM HaAYKH,
npod@ecmoHaNHO HamnpaiBJjeHue 5.8. IIpoyuBaHe, HOoOMB M oOpaboTka Ha
[IOJIE3HM M3BKOIlaeMM, IOOKTOPCKa IporpamMa “OTKPUT M HOIBOIEH IOOUB
Ha I[OJIE3HM M3KOoIaeMmu“ .

[lpencrareHuaT OT Mar. MHX. CredpaH HukosiaerB 3eXUPOB KOMILJIEKT
MaTepmagn e UIPSAIEeH M B ChOoTBeTCcTBME C § 3 oT IpuinoxeHme 4 Ha
[lpaBuiiaTa 3a npMeMaHe M OOydeHMe Ha HOOKTOPAaHTM M NpUIoOMBaHe Ha
obpas3oraTesJilHa M HaydHa CTENEeH ,OOKTOop” M HaydYHaTa CTENeH ,OO0KTOp
Ha Haykure” Ha MIY ,Ce. Uran Puiackmu”.

Mar. VIHX. Credan Huxomnaes 3exXm1poB 3aBBPLUBA criel.
,PaspaboTBaHe Ha IOJI€3HM U3KOoIaemMm"“, OKC ,BakamnaBwp", K'BM
MMHHOTEXHOJIOTMYEH @QakKysTeT Ha MMHHO-TEOJIOKKM yHuUBepcuretr ,Ch.
Mean Puyncku“ npezs 2009 romuHa. Ilpez 2011 1. npumodtbmuea OKC
sMarucrep” B Camborne School of Mines, University of Exeter,
BenuxkobpuraHus. lpe3 2016 r©. e 3auMciieH 3a IOOKTOPaHT B pPeloBHA
bopmMa Ha ob6yueHMe 110 NIpodecHMOHAJIHO HanparJjieHue 5.8. IIpoyuBaHe,
nobmuB um o0OpaboTka Ha [OOJIE3HM M3KONaeMM, HaydHa CIeUMaJiIHOCT
»OTKPUT M NOOBOINEH INOOMB Ha IOJIE3HM M3KOoIaeMu' CBC 3anoeren P -
621/14.05.2016 T. Ha PexkTopa Ha MIY ,CB. VBaH Puycku”. OTUuMCIIEH
e OT JIOKTOpaHTypa C OpaBoO Ha 3ammMra CBC 3amnosen P -
630/27.09.2023 1. CoBIjacHO MHOMBUIOYAJHMA CU yuebeH IJIaH e
MIOJIOXUJT YCIemHOo u3nmuTu 1o ,MuHeH codryep“, ,AHTJIMUNCKU e3UK",
,llpoeKTHpaHe Ha OTKPpUTU pyOoHUUMY U ,TexXHOJOTUS Ha OTKPUTUSA



nodbmuB"“. IlIlpodecrMoHAJIHOTO MYy PasBUTHME BKJIOUBA paboTa KAaTO MHXEHEeP
MMHHO IIJIaHMpPaHe u HNpoekTupaHe B IbHOu Ilpewsc MeTajsic — UYejioneu.

OVCepTaUMOHHUAT TPpyHd € B obeMm oT 120 cTpaHMlUM, KaTO BKJIOUBA
15 Tmabauum, 4 cHuMkM M 35 ourypm. LurupaHm ca obmo 98 muTepaTypHMU
MB3TOUYHMUM — 73 Ha JlaTuHULIA M 25 Ha KupuiInla.

IucepraumaTa € MHOTO JoOpe CTPYyKTYypPMpPpaHa M HOIPpEeneHa, CcIopen
CBOTBETHUTE WM3MCKBAHMSA, KaTO OTIOEJIHMTE dYacTM Cca B JIOIMYHA
[IOCJIEOOBATEJIHOCT . 3a peayM3MpaHe Ha [IoCTaBeHaTa LeJl € M3BBPIeHa
rojnaMa no otem pabora, KaTO BB3 OCHOBA Ha I[OJYUYEHUTE pPe3yJTaTu
ca oQOpMEeHM CBHBOTBETHUTE M3BOOM M HAYUYHO-INIPUIIOXHM NPMHOCH.

AKTyaJIHOCTTa M 3HadYMMOCTTa Ha IOUCEPTAaLUMOHHMA TPy Ce
obycrnapaT OT QakKTa, dYe OoIpelesiIfHEeTO Ha I'eOMEeTPUUYHUTE IapaMeTpHu
Ha OTKPUTUA PYIOHUK, TEXHUUECKUTE M MKOHOMUUECKMUTE IIOKa3aTeJIM I10
BpEME Ha NPOEeKTMpaHe M eKcIJioaTaumsa ca cjaabo NOpoydeHM, Iopalun
KOEeTOo TPpYOHO OMxa MOIJIM »Oa Ce& NPWMJIOXaT YHMBEPCAJIHM pPeEleHUd,
KacaewM YCJIOBMATA Ha pas3paboTBaHe Ha CTPBMHO3ANAnallM HaxXOoOMIA .

B Tyasa IIepBa OT IOMCEPTALUMOHHMA TPy € IOpelcTaBeH Joope
CUCTEMATU3UPAH JIMTepaTypeH o0030p ¥ aHaJlM3 Ha CBBPEMEHHOTO
CBbCTOAHME M pPasBUTME Ha METOOUTE IIpPU I[IPOEKTUMPaHE Ha OTKPUTHU
PYyOHMLM 3a M33eMBaHe Ha CTpBMHO3anajallM HaxoOuia .

B TulaBa BTopa e wu3ciaenBaHa 3SHAUMMOCTTA Ha TEeXHOJIOTUUHUTE
IOKA3aTeNM BBPXY OINTMMAJIHUTE TPaHULM Ha OTKPUTUA PYOHMK, KaTo
[IOJIyUeHUTE pesyJiTaTu IoKas3BaT, 4Ye C HaV-BUCOKa CTelleH Ha BJMSHME
ca OowBinbouMHaTa Ha paspaboTBaHe M BI'BJIA Ha BPEMEeHHUMA HepaboTeH
fOopn Ha OTKPUTMA PYOHUK OpU paspaboTBaHe Ha CTPBMHO3Alalaly
pyoHM Haxomuuma. JlokazaHa e (QyHKUMOHAJIHA SBaBUCUMOCT MexXIy
MKOHOMMUECKUTE I[IOKa3aTeNnu OT peajiM3MpaHeTOo Ha IpoekTa (neuasba,
IBPBOHAYAJIHM MHBECTULMN) ¥  eKCIJIOATALUMOHHMA  KOeQUUMEeHT Ha
OTKPMBKA M OBJIOOUMHATA HA e€Tala Ha paspaborraHe. CHUCTEMATU3SUPAHU
ca THIOBM CXEMM Ha BapMaHTM Ha OTpaboTBaHe Ha CTPBMHO3Alanallx
PYOHM HaxooMlla Ha eTanM, KAaTo OO TO3M HAauMH Ce JaBa BB3MOXHOCT
3a wu3b0p Ha ONTMMAaJIEH BapMaHT B 3aBUCHMMOCT OT KOHKPETHUTE
VHXEHEPHO-TEOJIOKKM YCJIOBMA UM OT YCTOMYUMBOTO M HapacTBalWlOTO
TBPCEHE Ha I1asapa Ha MMHepaJIHUTE CYPOBUHM.

B T'mapa TpeTa OT IOMCEPTALMOHHMA TPYIL € M3IO0JI3BAaH BapMalMOHEH
aHalM3 3a CKPMHMHI  IM3alH, KOMTO  HOOoIpMHAcCaS 3a ©OBbp30TO
CTEeleHyBaHe I[I0 3HAUYMMOCT Ha OfakTopmuTe, OKasBallM BIMAHUE BBPXY
nokasaresid NPV, mM3mnosyi3sBaH OCHOBHO IIPM OITUMMM3MPaHEe I'PaHMLUTE Ha
OTKPUTHUS PYIOHUK.

B T'sraBa YeTBvpTa € NPEenJyioXeH MeTOol 3a OINTUMMM3MpaHe I'PaHMLUTe
Ha OTKPUT PYIOHMK IIPpM paszpaboTBaHe Ha HaxXOoOMille CBC COIMXEeHM PYyOHU
TeJjla, KOMTO IaBa BB3MOXHOCT HOa Ce peaju3upa €TalHO M33eMBaHe Ha
OTKpMBKATA M pyHaTa. MerTomsT npennojiara nonoOpsBaHE Ha TEXHUKO-—
MKOHOMMUECKHNUTE I[IOKa3aTeJM Ha OTKPUTMA PYyIOHMK, [IOBMIIABaHEe Ha
PEHTAOUIIHOCTTa M Oaka BB3MOXHOCT IIPM HEeOOXOIMMOCT MMHHUTE paboTu
IOa HOBMIIAT CBOSTA MHTEH3MOMKAUMA OpM DOoOMBa Ha pyla B yCJIOBUATA
Ha IOMHAMMYHO I[POMEeHAlMS Cce Ias3ap Ha MHMHEPpaJiIHM CYPOBMHU.
V3BBPUEHUAT aHaIM3  Ha CTeneHTa Ha  BJMAHME  Ha TEeXHUKO—
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VMKOHOMMYECKUTE  [OKaz3aTEeNM BBPXYy ONTMMAaJIHATa  OBJIOOYMHA  Ha
paspaboTBaHe 3a KOHKpPEeTeH eTall B 3aBUCUMOCT OT kKoedMulLMeHTa Ha
eJIaCTUYHOCT IIOKa3Ba, dYe Mar. umHX. CredpaH Huxosaer 3exXMpPOB MHOI'O
nobpe NOo3HaBa M3CJenBaHaTa TeMaTHUKa.

IrcepTalMOHHUAT Tpyn ofbxpalla CoOJIMOEH MaTepual, KOMTO
oCUIrypsaBa BB3MOXHOCTTA Ha Ce& M3BemaT M3BOIOM, [IPEHNOPBKU U
3aKJIOUeHMS . [loJlydeHMTe pesyliTaTM OT M3CJEeOBaHEeTO Cca 3anbJIOOUeHUr
M  OoCTapaT [OJIe 13a cJengBamy olle [DO-CEPMO3HM M3CJEeOBaHMA B
obacTra.

V3peneHUTe IIPUMHOCK OT OMCEPTALMOHHUSA TPYL Ca HAYUYHO-IIPUIIOXHU
U Ca B CJeOCTBME Ha CepMO3HA HAaydHOMU3CJIenoBaTeJiICka pabora.

[lpy odopMsSHEe Ha IJIUCepTauusaTa Cca MI3N0JI3BaHM 3 aBTOPCKU
nyonuKaumuy — Ha OBITapCKM UM AHIJIMMCKM €3MK, B KOMTO IOOKTOPaHTBT
€ aBTOP M CBABTOP - NyOJMKYBaHM B PEHOMMPAHM OBJITIAPCKU M3OAHUA.

ApTopedepaTsT CHOTBETCTBA HA CBHOBPXAHMETO HA IOIUCEPTALUMOHHMUS
TPYL M [NOKPMBA HAIIBJIHO M KOPEKTHO METOIOJIOTMATA M pes3yjiTaTUTe OT
M3BBPUIEHATA B OMCEPTAUMOHHMA Tpyn pabora. ApTopedpepaTsT Ha Mar.
uHx. CredpaH HukoJjaer 3exUpPOB € UMITOTBEH CIOopel M3MCKBAHMATA Ha
[lpaBuiHMKa Ha MMHHO-TeOJIOXKM yHubBepcuretT ,CeB. VBaH Puickm"“.

PazspaboTeHmaT OMUCepTaLMOHEH Tpyn OT Mal'. MHX. Crebdpan
HukojsiaeB 3exupoOB IO CBIOBPXaHMe, o00OeM M CTPyKTypa OTIoBaps Ha
BCUUYKM MBUCKBaHMUA, permnaMeHTupaHmn B 3PACPBE, IlpaBuiHMka 3a
IPUJIOXKEHMETO My 3a NpunotupaHe Ha obOpas3opaTellHa M HaydHa CTelleH
,O0KTOP” m IlpaBujlaTa 3a IOpueMaHe u O0OydUYeHMe Ha OOKTOPAHTU U
npmnobmMBaHe Ha oOpasoBaTeJiHa M HaydHa CTeleH ,IOOoKTop” M HaydHaTa
cTeneH ,IOKTOP Ha Haykure” Ha MIY ,Ce. Vean Punckm”.

KaugumarseT IIOKPVBA MMHVMMAJIHUTE HAYKOMETPMUYHNM IIOKazaTeJlM 3a
npunobmBaHe obpasoBaTejHaTa M HaydHa cTeneH ,JoxTop“..

Bb3 OCHOBa Ha BCHMUKO KkasaHO IO TYK CTaBa SCHO, Ye ca HaJule
BCMUKM OCHOBAaHMUSA y0OemeHO Ja I[IpenopbyaM Ha  UYJIEHOBETe  Ha
yBaxaeMoTO HayuHO XypM na IJlacyBaT I[IOJIOXUTEJIHO M IOa IIPUCBOAT Ha
IOIOKTOpaHTa obpasopaTejiHaTa M HaydHa creneH ,JoxkTop”.

14.06.2024 1. ool . O-p  MHX. Becena EmMumioBa
[leTpoBa
rp. Cobus



