3AKJIIOYEHUE JUCCEPTALIMOHHOI'O COBETA 24.1.478.01,
CO3JIAHHOI'O HA FA3E ®EJIEPAJIBHOI'O 'OCYJAPCTBEHHOI'O
BIO/DKETHOI'O YUYPEXJIEHU S HAVKU XABAPOBCKOI'O ®EJIEPAJIBHOI'O
UCCJIENOBATEJIbCKOI'O LIEHTPA JIAJIbBHEBOCTOYHOI'O OT/IEJIEHUA
POCCUMCKOM AKAJIEMHUU HAYK MUHUCTEPCTBA HAYKH U BBICIIET'O
OBPA30OBAHUS POCCUNCKOU ®EJIEPALINN, 110 TMCCEPTAIIUU
HA COMCKAHHUE YUYEHOM CTEINEHU KAHJIJIATA HAVK

aTTecTaloHHOe eyo Ne
pelIeHre auccepTandoHHoro copera ot 28.11.2023 r. Ne 8

O mnpucyxnenun PozanoBy HBany [OpweBuuy, rpaxaanuny P®, ydeHo#l crenenu
KaHIuJaTa TEXHUYECKUX HayK.

Mucceprauusa «VccienoBaHue KUHEMAaTHMYECKUX IapaMeTpPOB OOpYLIEHUIT MacCHUBOB
IPOYHBIX CKaJbHBIX IOpoA (Ha mnpumepe KOBIOPCKOTO MECTOPOXKIEHUS anaTUTOBBIX U
MarHeTUTOBBIX pyA)» M0 cneuuaabHocTH 2.8.6. 'eomexaHMKa, pa3pylIe€HHE TI'OPHBIX IOpPOZ,
pyJHMYHAs a’3pora3oJMHaMMKa W TOpHas Temiopusuka npuHATa K 3ammre 14.09.2023
(mporokon 3acemanus Ne 6) muccepranMoHHBIM coBeToM 24.1.478.01, co3maHHBIM Ha 0Oase
@enepanbHOTO  rOCYyapCTBEHHOTO  OIODKETHOrO  yupeskaeHHs Hayku  XabapoBCKOIo
DenepabHOrO  UCCIIENOBATENbCKOr0 IeHTpa JlalbHEBOCTOYHOrO OTHeNeHus Poccuiickoii
akageMuM HayK MuHHCTepcTBa Hayku M Bhicuiero oOpaszoBanus Poccuiickoit ®enepaunuy,
680000, r. Xabaposck, yi. JI3epkuHcKoro, 54, npukaz MunoOpaayku P® ot 12 oktsa6ps 2022
r. Ne 1167/1k.

Couckarenb Pozanos VBan FOpreBuu «09» aBrycra 1990 roaa poxaeHusl.

B 2013 romy couckarens okonuwn Komeckuit  ¢uaman  [1eTpo3aBoICKOro
rOCyJapCTBEHHOI'0 YHUBEpPCUTETA IO CHEeLUAIbHOCTU «PU3MYEeCKUe IMPOILECChl TOPHOIO WU
He(TerazoBoro npousBoAcTBa». B 2016 r. 3akonunn obyyenue B acnupantype DenepalibHOro
rOCyapCTBEHHOI0 OOKETHOIO yUpexxaeHus: Hayku ['opHoro uactutyta KoabCkoro HayqHoro
ucHrpa Poccuiickoil akagemun Hayk no creianbHocTd 25.00.20 «['eomexaHnKa, pa3pylieHue
TOPHBIX MOPOJ, pyJAHUYHAs aj3pora3ofuMHaMuKa U ropHas Teriopusuka». PaboTraer HaydHbBIM
COTpyAHUKOM B I'OpHOM HHCTUTYTE - 000COOJCHHOM moApasaeacHun DenepasbHOro
rOCYJJapCTBEHHOI0 OIOMKETHOIO Yy4YpexaeHus Haykd DenepalbHOr0 HCCIeI0BATEIbCKOTO
uenrpa «Konpckuii HayuHblit neHTp Poccuiickoif akageMuu Hayk» MHMHUCTEPCTBA HAyKH H
BeICHIEro oOpasoBaHus Poccuiickoit @enepaunn. KanauaaTckue 3K3aMeHbI CAaHBI B IOJHOM
obbeme: ucropus U GUIOCOOUS HAYKH — «XOPOINOY», WHOCTPAHHBIA A3BIK (QHIIMHACKHN) —
«XOpOIIO», TeOMEXaHMKa, pas3pyllEeHUWE TOPHBIX IOPOJ, PYAHMYHAs a’pora3oJMHaMUKa U
ropHas TeIUIOQU3HUKA (TEXHUYECKHE HAYKH) — «XOPOLLOY.

Huccepranusa BeinosnHeHa B jgaboparopuu Ne 26.1 «['€OMOHHUTOpUHIa M YCTOMYMBOCTH
0opTOB KaphepoB» I'OpHOro HMHCTUTYyTa — 000COOJIEHHOrO MoapasaeieHus DenaepaabHOro
rOCy/IapCTBEHHOI0 OIOMKETHOro ydpeXxaeHus Hayku DenepaabHOro HCCIeI0BATEIHCKOrO
uenrpa «Konpckuii HayyHbI HeHTp Poccuiickoii akageMuu Hayk» MMHUCTEPCTBA HAyKH W
BpICLIEro 0OpazoBanus Poccuiickoii @enepanuu.

Hayunblii pykoBoauTeNnb — JOKTOp TEXHHYECKHMX Hayk, PpiouH Bamum BsuecnaBoBud,
l'opubiii MHCTHTYT - 000co0neHHOe moapasaeneHue DenepalbHOro TIoCyAapCTBEHHOIO
OXO/DKETHOrO ydpexJaeHus Hayku @DenepalbHOrO MCCIENOBATENLCKOro IeHTpa «Koabekuii
Hay4HbId HEeHTp Poccuiickoii akamemuum Hayk», JlaGopatopus Ne 26.1 «I'eoMOHHTOpUHIA U
YCTOMYUBOCTH OOPTOB KapbepOB», PyKOBOJHUTEIb Ja00OpaTOPUH.

OdunuanbHpIe ONMOHEHTHI:



— baryrun Amngpuan CepreeBuy, HOKTOp TEXHHYECKHX HayK, HaimoHaibHOro
UCCIIEeIOBATENbCKOr0 TexHoJornyeckoro ynusepeurera «MUCuCy», xadenpa 6ezonacHoCcTd u
HKOJIOTMY T'OPHOT0 MPOU3BOJCTBA, IIPOodeccop;

— Ilamxun AHOpeit AnekceeBUdY, KaHIUAAT TEXHUYECKUX HayK, DenepanbHoe
rocy1apCTBEHHOE OIOJDKETHOE YYpexaeHHe Hayku VIHCTUTYT TropHOro pena YpalabCKOro
oraencHus Poccuiickoil akageMuu HayK, aAMHHUCTPATUBHO-YIPABICHYECKHM IEpPCOHA,
YYEHBIN CeKpeTaph

JIQJIU TIOJIOXKUTEIBHBIE OT3BIBBI HA AUCCEPTALMIO.

@enepanpHOe  TOCYIAapCTBEHHOE  OIOKETHOE — yupexieHue  Hayku  [lepMckwmii
(benepanbHbIM HCCIEI0BATENbCKUN LEHTP YPpaIbCKOro OTaeNeHus Poccuiickoil akageMun HayK
(ITIoULL YpO PAH), r. IlepMb, B CBOEM NOJOXKHUTEIHHOM OT3bIBE, YTBEPXKAEHHOM [11exoBbIM
Ouserom AmnatonbeBuyeM — A.0.-M.H., wi.-kopp. PAH, mupextopom I[IOUI[ YVpO PAH,
noanucaHHoM bapsxom AnekcaHapom AOpamoBuueM — akagemukom PAH, n.T.H.,
npodeccopom, ['opHoro uncturyra YpO PAH - o6ocobnennoro moapaszaenenus [IOUL] YpO
PAH, nayunsiM pykoBoautenem u TokcapoBsiM Basnepuem HukonaeBuuem — KaHIUIATOM
TEXHUYCCKUX HayK, J1abopaTopuu (PU3MUECKUX IPOLECCOB OCBOEHHUS TreopecypcoB I'opHoro
uncturyra YpO PAH - o6ocobnennoro noapazaenenus [IOUIL] YpO PAH, crapimium Hay4HbIM
COTPYIHMKOM, YyKasaja, 4yro aucceprauus PoszanoBa MBana IOpweBuua «lccienoBanue
KMHEMaTHYECKHUX TapaMEeTpOB OOpyIIECHUN MacCUBOB IIPOYHBIX CKaJbHBIX MOPOJ (Ha IIpUMeEpe
KoBIOPCKOro MECTOpOXK/IAEHUS alaTUTOBBIX M MArHETHTOBBIX PYI)» SBJISETCS 3aKOHYEHHOU
HAay4YHO-KBaTU(PHUKAUHOHHOMK paboToii.

PaGora coorBercTByeT macmoptry crenuaibHocTd 2.8.6. I'eoMexaHmka, paspylIeHHE
TOPHBIX IIOPOJ, Py IHUYHAs a3pOra3oAMHaMUKa M rOpHas TeIUIO(pHU3UKa.

ITo cBoe#l akTyanbHOCTH, Hay4yHOH HOBU3HE, O00BEMY BBHIOJHEHHBIX HCCIICAOBAHUN U
NPaKTUYCCKOW 3HAYUMOCTHU IOJyYEHHBIX PE3YJIbTaTOB MpEACTaBICHHas paboTa COOTBETCTBYET
TpeboBanuaM «IlooxNeHus o MmopsIKe MPUCYKIEHHS YUeHbIX cTeneHeii» BAK PO, a ee aBrop,
Poszanos Man IOpbeBUY, 3aciiy>KMBAeT MPUCYKICHUS CTENEHHM KaHIUAaTa TEXHMYECKUX HayK
no coenManbHocTH 2.8.6. T'eomexaHuKa, pa3pylIEeHHE TOPHBIX IOPOJ, PyIHHYHAS
a’porasoJMHaMHuKa U ropHas TeIuIopu3uKa.

Couckarens umeer 15 ony6i1ukoBaHHBIX paboT, BCe [0 TEMe quccepTanuu (B TOM ducie 7
B Hay4YHBIX H3JaHUAX, PEKOMEHJOBAHHbIX BpICIIEH aTTECTallMOHHOW KOMHCCHEW IpU
MuHucTepcTBE HayKU M BBICIIEro obpa3oBanus PD).

B omy0nukoBaHHBIX MaTepuaiax, o0muM 00beMOM 9,6 I.J1., OTPaXKEHBI UEsS U OCHOBHEIE
NIOJIOXKEHHUST TUCCEPTAllMOHHOM paboThl. ABTOPCKUN BKJIaJ COUCKATENS B IyOJUKAIUIX,
o0vemoMm 4,7 1m.i1., coctos1 B npoBeaeHnr GNSS 1 cBETONANIBHOMEPHBIX M3MEPEHMI, a TAKKe
HAa3eMHOM JIa3e€pHOM CKaHMPYIOIEH ChEMKU I HaOMIOJEHHE 3a YCTOMUYMBOCTBIO OOpTa
Kappepa <« KenesHslil», aHanM3 M HMHTEPHNpETalus [aHHBIX IE€0JE3MYECKOr0 M PaJapHOro
MOHMTOPHHIA, YCTAaHOBJEHUE 3aKOHOMEPHOCTEH pa3BUTUA Ipoliecca pa3pyLICHUS MacCUBOB
IOPOYHBIX CKaJIBHBIX IIOPOJ, OIpPEAEICHHE KPUTHYECKUX KHUHEMATHYECKUX IapaMEeTPOB
paspyuienus, OOOCHOBaHMM M pealu3allisi MHOTOYPOBHEBOIO IOAXOJa K KOMILIEKCHOCTU
CHCTEMbl MOHMUTOPUHIA YCTOHYUBOCTU OOPTOB KaphepOB.

Hanb6onee 3HaunTensHbie paboThI:

1. Kacmapesaun 3. B., Koxyxosckuii A. B., Pozanos U. 0. Omneir opranuszaunuu
MOHUTOPHUHIA yCTONYMBOCTH OOPTOB U YCTYIOB Kapbepa // Mi3BecTus By30B. I OpHBIii XKypHAT,
Ne 5.2015. C. 67-74.

2. PozanoB M. 1O., 3aBesnoB A. A. Ilpumenenue pamapa IBIS FM mis KoHTposis
cocrosiHuss OopTa Kapbepa pynHuka <OKenesusiit» (AO «Kosnopekuit I'OK») // Topusrit
MHGOPMaALMOHHO-aHATUTHYECKHIA OroyueTeds, Ne 7. 2018. C. 40-46;



3. Fedotova luliia, Kasparian Eduard, Rozanov Ivan, Kusnetsov Mikhail, Dostovalov
Roman, Strain monitoring of hard rock mine slopes // INTERNATIONAL EUROPEAN ROCK
MECHANICS SYMPOSIUM, EUROCK 2018. Saint Petersburg, 22-26 mas 2018 r.
Geomechanics and geodynamics of rock masses set of 2 volumes. 2018. P. 1451-1456;

4. Rozanov 1., Zavialov A. (2019) Determination of Critical Deformation and Destruction
Parameters of the Zhelezny Open Pit Rock Mass (JSC Kovdorsky GOK) Based on IBIS FM
Ground Radar Data // Trigger Effects in Geosystems. Springer Proceedings in Earth and
Environmental Sciences. Springer, Cham.

5. PozanoB U. IO., KoBaneB [I. A. PesynpTarhl aHaiu3a NaHHBIX paJapHON CHCTEMbI
MOHMTOPHHIA YCTOMYMBOCTH OopTa Kapsepa «XKenesusiii» AO «Kosmopckuii I'OK» // I'opHbii
nHGOpMaIMOHHO-aHAIMTUYEeCKH OrosteTenb. 2022. Ne 12-1. C. 122-133.

Ha nuccepranuio u aBropedepar moctynuio 15 monoxuTelbHbIX OT3BIBOB, COAEPIKAIIUX
CIIEIYIOLIUE 3aMEUYaHus:

B or3piBe HauvanbHuka otnaena passutus [ TUC Kombckuit dumman AO «Anmatur» (T.
Kuposck) Kopuaka IlaBna AHaronpeBU4Ya, M TIJIABHOTO CIEIHAJIUCTA-Teoyiora IO IeoJoro-
CTPYKTYpHOMY  MoJeiludpoBaHuUIO  otnena pasButus [TUC, kamaupara  reojoro-
MUHepajorudeckux Hayk I'abopa JImMutpus AsekcaHApoBHY CAEIAHO CIEAYIOLIEe 3aMedYaHHe:
«K coxxaneHuro orpaHU4eHHBIH (opmar aBropedepara He MO3BOJIMI HAM YBUICTH CPaBHEHHE
(aKkTHYECKUX MEXaHU3MOB OOPYIICHUS U COCTOSHUS MAacCHBa IO JaHHBIM F€OTEXHUYECKOTO U
CTPYKTYPHO-I'€0JOTMYECKOT0 MOJEIUPOBAHMS, C YYE€TOM HHTEHCUBHOCTH TPELIUMHOBATOCTH
(RQD), nampaBnenus, ¢opMBl U 3allOJIHEHHS TpEIIMH B MaccuBe. Taike B aBTOpedepare
COBEPIIIEHHO HE paCKphITa TeMa BBIACJIEHUS I'PYIII IO TUILY OOpYLICHMS, B TEKCTE 3TO MOJAETC
Kak gakt».

B omseiBe jgoueHra kKadenpbl «MexaHuku TIpyHTOB M I'eorexHukm» HMHcTHTyTa
THIPOTEXHUYECKOr0o U 3Heprerudeckoro crpoutenscrBa PI'bOY BO «HanuoHanbHEINA
UCCIIEAOBATENbCKMI MOCKOBCKMI TOCYIapCTBEHHBI CTPOUTENBHBIM yHUBEpcUTeT»  (T.
Mocksa), KaHAuAaTa TEXHUYECKHX HaykK, noleHTa MaHpko ApTypa BiamumupoBuya 3aJaH
BOIpoc: «B Kakux MOJENsX MaTeMaTUYeCKOro MOJCIUPOBAHUS MOXKHO HCIOJIb30BaTh
IIOJIy4YE€HHBIN KHUHEMAaTUYECKUN apaMeTp «CKOPOCTh CMEIIECHUS» 7

B omsbiBe rnaBHoro reorexuuka Ilyns DOnpyapaa KoncrantunoBumua AK «AJIPOCA»
(ITAO) (r. MupHbIif) B KauecTBe 3aMeUYaHUsI OTMEYEHO, YTO «Ha rpaduke pUCyHKa 9 rpaHHLa
nepexoga OT BTOPOrOo K TpPETbeMy 3Tally pa3BUTHS IIpolecca pa3pylICHUs SBIAETCS HE
OJIHO3HAYHOM, MOXKET OBITH CTOWIO O0BEIUHUTH 3TH 3Tanbi? Kpome Toro, mns rpaduxkoB Ha
PUMCYHKaX 2 ¥ 3 HET JIETeHbl, IO3TOMY HESICHO, YeM OTJIMYAKOTCS KPACHBIE M CHHUE KPUBBIC).

B or3eiBe 3aBenyromero kagpenpoii «CTpOUTENHCTBA TOPHBIX MPEANPUATAN U ITOJ3EMHBIX
coopyxenuii» Cankr-IlerepOyprckoro rocyaapcTBeHHOro ropuoro ynusepcurera (r. CaHKT-
ITetepOypr), mOKTOpa TEXHUYECKUX HayK, mpodeccopa, IIporocenu Anaronus ['puropreBuya
3aM€4YaHus OTCYTCTBYIOT.

B otseiBe aupekropa no Hayke OOO «IITYP» (r. ExatepunOypr), 1OKTOpa TEXHUYECKHX
HayK, npodeccopa, 3oreeBa Onera BaaumoBuua caenanbl ciemyromue 3amedanus: «1. He
OYCHb SICHO IOsCHEHME K Tabi. 3 aBropedepara: 4YTO O3HAYAET BBIPAKEHHE «CKOPOCTH
BBICUUTBIBAJIACh BPYYHYIO»? ABTOp HE 3HAET aJfOpUTMa pacyeTa CKOPOCTU CMEUICHUS WU
YTBEP)KIAET, YTO pacyeThl Ha KaJbKyJsSTOpEe MEHee TOYHBl, yeM Ha KommbloTtepe? 2. B
aBropedepare He YKa3aHO IS KaKOM MHHUMAIBHOM IUIOLIAAU OIPEAENEHbl KPUTHYECKUE
CKOPOCTH CMEIUEHUN (A1 OOHOro MHUKCeNsd, Ul OJHOrO KB. MeTpa M T.A.). 3. Takke B
aBTOpedepare HE INPUBEICHO OLIEHOK YaCTOTHI <«IOXKHBIX cpabaThiBaHUi», KOrjma IIo
pe3ysibTaTaM MOHUTOPHMHIA HAa OTACIBHBIX YYacTKax MOrYT OBITh OCTaHOBJIEHBI T'OpPHBIE
paboThI».



B or3biBe mpodeccopa kadeapsl «DPHU3MUECKUX NPOLECCOB IOPHOIO INPOMU3BOACTBA U
reokoHTpoisi» O®I'AOY BO HUTY «MHMCHUC» (r. MockBa), HOKTOpa TEXHUYECKUX HAYK
Bosnecenckoro Anexkcanzpa CepreeBuya cIeiaaHo ClIeAyOLIee 3aMeyaHue: «ABTOp pasieiu
JMana3oH CKOPOCTEH CMELUEHMs Ha YEThIpe KAaTeropuu, XapaKTepU3YIOIIME PasHyIO CTEIICHb
onacHocTu 00pyuieHus. beuio OBl 1e1eco00pa3HO CBS3aTh JAHHBIE WIM CXOXKHE KaTCrOpHH C
TEMH TEXHOJOTMYECKUMHU OllEepalsIMU, KOTOPBIE CIeIyET NPUMEHTH B KXKIO0M CIIy4daey.

B or3piBe HauvanpHuKa ['eomexaHudeckoii ciyxObl ['eomoruueckoro ymnpasieHus AO
«Kosnopckuii 'OK» (r. Kosnop, Mypmanckoit 06:1.) 3aBbsisioBa Aslekcanapa AJIEKCaHpOBUYA
clenaHsl cienyomue 3ameyanus: «1. B pabGore npencrasieH pazbop 22 ciiydaeB 0OpyLICHHS
TOpHOM MacChl B Kapbepe, OJHAKO HE yKa3aHbl NPUYMHBI, KOTOpHIE MPUBEIU K OOpPYLICHUIO
ropHoii Maccel. 2. Ha pucynkax 9 u 10 aBropedepara 0ToOpa’keHbl 4ETHIPE JTalla paspylIeHuUS.
Ha naw B3risa Ha rpaduke He XBaTaeT MATOrO dTana (3aKIFYUTEIBFHOr0) - 00pYIIEHUE TOPHOM
Maccel. 3. B xapbepe "XKenesnsiit" HapaBHE ¢ paJlapHBIM MOHUTOPUHIOM BBIIOJIHAETCS TAKKE U
CEUCMMYECKUH MOHMTOPHUHI YCTOMUMBOCTM OOpTa Kaphepa. B [JaHHOM HCCIENOBaHUU HE
OTpaXE€H BOIPOC COIMOCTABJIEHHUS NAHHBIX CEHMCMUYECKUX HAOMIOJCHMHA Ha IIPOU3OLIEAIIUE
OOpyIIEHUS».

B oT3piBe 3amMecTuTENS AUPEKTOpa IO Hay4yHOM paboTe, rIaBHOTO HAYYHOTO COTPYAHUKA
1ab0paTOpUu MEXaHUKH JedopMHupyeMoro TBepaoro Tena u ceimyunx cpex U] CO PAH (r.
HoBocubupck) mokropa (GU3MKO-MaTeMaTHYECKMX HAyK, CTapllero Hay4HOTO COTpYAHHKa
JIaBpukoBa Ceprest BinaguMupoBruya 3aMe4anust OTCYTCTBYIOT.

B orseiBe mpodeccopa kadenapsl pa3pabOTKH MECTOPOXKACHWIA IMOJE3HBIX HCKOIAEMBIX
@®I'bOY BO «MI'TY um. I''M. HocoBa» (r. MarHMUTOropck), JOKTOpa TEXHUYECKHX HAyK
KanmeikoBa BsuecnaBa Hukonaesuua caenanbl ciaenyronme 3amedanus: «1. HemonsaTHo, 4To
0003Ha4arOT KpacHble M CHHME JIMHUM Ha pUCyHKax 2 W 3 aBropedepara. 2. Couckarenb
FOBOPUT 00 «yCKOPEHHM CKOpOCTU cMmemeHus» (ctp. 10), HO He NOSCHAET CYIIHOCTD
napaMeTpa, OJHAKO, Ha PUCYHKE 4 OH NPHUBOIUTCS, TOJBKO C Pa3MEPHOCTBIO CKOPOCTHU. 3.
OrcyTcTBHE CBOAHBIX JaHHBIX O BPEMEHH 3ama3/blBaHus OOpYLIEHHH OT MOMEHTA JOCTKEHHS
IIPOTHO3HOTO YPOBHS CKOPOCTH CMELIEHU (2 MM/4ac), BO3MOXHOIO /Il OOpYLICHHUs, a TAKKE O
«JIOXKHOM IIPOrHO3€», KOra oOpyIIeHUEe HE IPOUCXOIUIIO, XOTS TAKOW YPOBEHb JOCTUTAJICS.

B orspiBe 3aBenyrouero jgaboparopueit mMexanuku ropusix nopox MI'JI CO PAH (r.
HoBocubupck), kaHaupata  (u3MKo-mMaTeMaTH4ecKuX Hayk  KpaCHOBCKOro — AHupes
AHaTONIBEBMYA NPHUCYTCTBYET cienymouiee 3amedyanue: «CiemoBaio OBl 0Oojiee 4YETKO H
JIAKOHMYHO C(HOPMYJIUPOBATH HAYYHBIE BBIBOIBI U IPAKTHYECKHE PE3YIILTATH B 3aKIIFOUCHUI.

B 0T3bIBE IUpEKTOpa HayYHO-UCCIIENOBATENLCKOrO HeHTpa «IIpuKiaaHas reoMexaHuKa U
KOHBEPIeHTHBIC TOpHBIE TeXHojoruu» I'opHoro mucruryra HUTY MUCHUC (r. Mocksa),
JNOKTOpa TEXHMYECKMX HayK, npodeccopa PAH Epemenko Burtanus AnapeeBuya cIejlaHbI
clenyromue 3amevanus: «1. B 3amayax roBopurcs «akryalbHble KHHEMAaTUYECKHUE MapaMeTphl
paspymenus». UTo 3HAUMT «aKTyaJbHbIE», U OBIBAIOT JM «HE AKTyaJbHbIC KHHEMATHYECKUE
napamerpel paspyumeHus»? 2. B «lenu paGoTe)» HENMOHATHA omnpejaenseMas Ielb HOBOI
paboThl, Tak KaKk 3aKOHOMEPHOCTH pa3BUTHUs MPOLECCOB Ae(GOPMUpOBAHMA W Pa3pylICHUS U
KPUTHYCCKUE 3HAYEHHS KUHEMATHMUYECKUX MapaMeTpoB OOPYIIEHHII MaCcCHUBOB MPOYHBIX
CKaJIbHBIX IMOPOJ CYIIECTBYIOT B pas3HbIX (opmartax Apyrux paborax. Mnu 3TO U3y4eHO
BIICPBBIC, WM /I KOHKPETHBIX YyciaoBui KOBIZOpPCKOro MecTOpOoXKIeHHs anaTHUTOBBIX U
MarHeTuToBhIX pya? 3. Ciieayer nosScHUTh, KaKoi BKJIaj B pa3BuTHe reoMexanuku BHecaa O.H.
ManvHHKMKOBa M HEKOTOpbIe O0O3HAYEHHBIC B IEPEYMCICHHOM CIIHCKE IIyOOKOYBaXKaeMble
YYEHBIC SBIISIOTCS HE TIEOMEXaHMKaMM, a TexHojoramMu (TOpHBIMH WHXKEHEepamu). 4.
JluccepranioHHas paboTa BBI3BIBACT HAYYHBIA M INPAKTUYECKUN HHTEPEC C TOYKH 3PEHUSA
NOJYYCHHBIX KOJMYECTBEHHBIX M KAueCTBEHHBIX pPE3YyJIbTaTOB HccieaoBaHuii. HemnoHsTHO,



MOXXHO JIM HX MCIOJB30BaTh NpU pa3paboTKe IPYrMX MECTOPOXKIEHUM (IIPOYHBIX CKaJIbHBIX
MacCCHBOB) OTKPBHITBIM CIIOCOOOMY.

B ot3piBe renepanbHoro aupekropa OOO «CeBepHas reosnormueckas dKcneauuus» (T.
ITerpo3aBoAcK), MOKTOpa TEXHHYECKHX HAyK, 3aCIy)KCHHOTo neaTens Hayku PecryOuauku
Kapenuss AmunoBa Biagumupa HwurmaroBmua chenaHo cleaymomee 3ameuanue: «M3
aBTOpe(epara He SCHO, KaK pe3yJbTaThl JaHHOW pabOTHl MOTyT OBITh HCIIOJIB30BAHBI UL
OLICHKY KOHTYPOB M BO3MOKHBIX 00BEMOB O0PYIICHUID.

B or3eiBe rmaBHoro texHosnora OOO 1o NpPOEKTUPOBAHUIO MPEIIPUATHA YrOJBHOM
npombiiieHHocTH  «CII6-T'unpomaxt» (r. Canxt-IlerepOypr), NOKTOpa TEXHHUYECKUX HAYK
Pemernsaka Cepres IlpokodbeBuya OTMEUeHBI CIEAYIOLIME 3aMe4aHus: «B padoTe
KOHCTaTUPYETC HEU30€KHOCTh OOpyIIEeHMI OOPTOB MPH HACTYIUIEHUU KPUTUYECKON CUTYaluH,
HO HET IIPEIJIOKEHUM, KaK MOXKHO U MOXKHO JIM UX u30exath. B aBTOpedepare He oka3aHo, 4To
1 KaKo# cy0e Kapbepa CleyeT JejaTh NPy YCTaHOBJICHHOU yrpo3e 00pyIIeHHs yCTYTIOBY.

B or3siBe npodeccopa kadeapsl MEXaHUKH MaTepualioB, I.T.H., npodeccopa Cammand
Annpes CepreeBuua u JoueHTa Kadenpsl MexaHuku MatepuanoB I.T.H. JleeBa Ilerpa
BsuecnaBoBuya ®PI'bOY BO «Tynbckuii rocyaapcTBEHHbIN YHUBEPCUTET», I. Tyna mMeercs
3ameuanue: «B TekcT aBTopedepara ciaemoBano Obl BKIOYHTH AHAIM3 HMEIOIIHUXCA
MaTeMaTHYECKUX MoJeneil mnpouecca oOpymieHus OOpTOB Kapbepa M pe3yabTaThbl
COTIOCTaBJICHUS JIaHHBIX HATYPHBIX HAOIIOACHUIA ¢ JAHHBIMU MOJIEIUPOBAHUS.

B or3siBe rnaBHOro koHcynbTaHta mo reomexanuke OOO CUDMTU KoncaiatuHr, T.
Mocksa, A.T.H., npodeccopa MakapoBa Asiekcanapa bopucoBuua B KadecTBe 3aMeYaHUs
OTMEUYEHO, YTO «M3 aBTopedepara HesACHO, 22 ciaydyas oOOpymieHuii OBUTM BBHIOpPAHEI
JUCCEPTAaHTOM JJIsi NPOBEACHHUs HCClenoBaHuil wiam Bcero 3a nepuoa ¢ 2014 mo 2023 rr.
33JJOKyMEHTUPOBAHO 22 0OpyILUEHHUs, a TalOKe HE YKa3bIBAIOTCS MPUYMHBI, KOTOpPBIE NPUBEIH K
KOHKPETHOMY OOpYLICHHION.

Bepibop odunmanbHeIX ONMNOHEHTOB M BEAYINEH OpraHusanud  00OOCHOBBIBACTCS
COOTBETCTBMEM NPOQHJIA HayUHBIX pabOT OIMIIOHEHTOB U COTPYIHMKOB BeAYyINEH OpraHu3aliu
HaIpaBJICHUIO HAYYHBIX UCCIEN0BaHUN UCCEPTAIMOHHOM paboThl, 00ECTIEUeHUEM BBIIIOJTHEHUS
Tpe6GoBanuii myHKTOB 22 U 24 «IlonoxeHHs O MOPSIKE MPUCYXKICHHS YJYEHBIX CTEMECHE,
YTBEPXKACHHOr0 mocraHoBieHueM IlpaBurenscrBa Poccuiickoit ®emepanmu Ne 842 ot
24.09.2013 r.

Odunmanbupiii onnoHeHT baryrun Amngpuan CepreeBud — H3BECTHBINM YYEHBIM B
001aCTH  IeOIMHAMHUYECKOTO MOHUTOPHMHIA HANPSXKEHHOTO COCTOSHUS 3E€MHOM  KOPBI,
npodeccop kadenpbl Ge30MACHOCTH M SKOJOTMU TOPHOTO MPOU3BOACTBA, «HaloHAIBHBIN
UCCIIeIOBATEIbCKUM TeXHoornyeckud yHusepcurer «MUCUC» (HUTY MUCHUC). Ero
Hay4YHBIC IMyOJIMKalMKM KacaloTCs Pa3IMYHBIX BOMPOCOB OIEHKH YAapOOIACHOCTH MAaCCHBOB
TOPHBIX IIOPOJ, MOHHUTOPMHIA TIE€OIKOJIOIMYECKONH ONAacHOCTU TMpPU TE€OAMHAMUYECKOM
B3aMMOJIECHCTBIMM OOBEKTOB OCBOEHMS HEIp, MCCICIOBAHMIO TEXHOTCHHBIX 3eMJIETPSACEHH B
30HaX MPENCIbHO HANPSXKEHHOIO COCTOSHUSA 3E€MHOM KOphl. 3a MOCIEAHHE 5 JEeT uMm
OIy0JMKOBaHO 5 Hay4yHBIX paboT IO TeMaM UCCIIENOBaHUM, OIUM3KUM K 3a7a4aM, PellacMbiM B
auccepranuoHHoi pabore Pozanosa H.1O.

Odunuanbupiii onmoHeHT IlamkuH AHApel AJleKCeeBUY SBIAETCA U3BECTHBIM
CHCUUAJIMCTOM M YYE€HBIM B O00JAaCTM MOHUTOPUHIA HAINPSHKEHHO-IE(POPMUPOBAHHOIO
COCTOSIHHSI MAacCHBa IOPHBIX IOPOJ IPU TEXHOI€HHOM BO3ICHCTBUH TOpHBIX paboT. B ero
NyO/IMKalMAX OCBELIEHBI BaXKHbIE Ul 3alUMIIAeMON JUCCEPTALMU BONPOCHI HCCIEN0BAHMS
IPOLICCCOB CABMIKEHHUA I'OPHBIX IIOPOJ B MAacCHUBE U NMPUBOIATCS pe3yJbTaThl MOHUTOPUHIA Ha
pa3IMYHBIX TOPHOTEXHUYECKMX O0BEKTaX. 3a MOCIEAHUE 5 JIeT UM OIMyOJMKOBAHO 7 HAYYHBIX



paboT Mo TeMaM HCCeqOBaHMM, OJM3KUM K 3a7ayaM, peliaeMbIM B JUCCEPTALMOHHON padore
Pozanona 1.1O.

Bri6op ®enepalbHOr0 rocyaapCTBEHHOro OFODKETHOTrO yupexaeHus Hayku llepmckoro
(benepalbHOrO KCCIEA0BATEIBCKOTO IIEHTpa YPaIbCKOro OTHeNeHUs PoccuiicKoi akaleMuu
Hayk (ITOUL] YpO PAH), r. IlepMb, B KauecTBe Beaylleil opraHu3anuu 0OOCHOBBIBACTCS
HAJIMYMEM B CTPYKType HaHHOro yupexuaeHus [opHoro mHcrutyra YpO PAH, B xoTtopom
NPUCYTCTBYIOT J1a0OpaTOPUN MEXAaHUKU TOPHBIX MOPOA U (PU3HUYECKUX MPOLIECCOB OCBOECHMSA
re0pecypcoB, a TaKXKe YYEHBIX, B TOM YHCJIE — JOKTOPOB HayK, MpodeccopoB, MPOLYKTUBHO
3aHMMAIOLNXCA HAYYHON  JEATENBHOCTBIO U XapaKTepU3YIOUIMXCH  ITyOIHMKAalMOHHOM
AKTUBHOCTBIO B 00JJaCTH MOHUTOPUHTIA Ae(POPMALIMOHHBIX IPOLIECCOB TOPHBIX MOPOI.

JluccepTallUOHHBIN COBET OTMEYaeT, YTO Ha OCHOBAHMM BBINOJHEHHBIX COMCKATEIeM
HUCCIICJOBAHMM:

pa3paboraHna Kiaccupukanus oOpyuieHuil B kapbepe «Kene3Hplit» Mo KUHEMaTU4eCKOMY
napaMeTpy «CKOpOCTh cMmemieHus». [lpu sToM 3aduKcUpoBaHHBIE ciaydau OOpYIIEHUM B
Kapbepe «Kene3Hbii» ObUIM pa3felieHbl Ha 3 TpyNIBl [0 XapakTepy pa3BUTHS Ipolecca
paspyleHus: ONOJI3HU-00pyILIeHus, OOpYIIEHUs B CKAJIbHBIX CHJIBHO TPEIIMHOBATHIX MACCUBAX
1 OOpylIeHHs B CKaJbHBIX Mal0O TpPEIIMHOBATHIX MaccuBaxX. IIpuyeM Kaxkaas BbIIeICHHAsS
IpyIIa XapaKTepu3yeTcs TUIIMYHBIMU TpaprKaMu HapacTaHUS CKOPOCTH CMEIICHUSI MacCUBa, a
TaKKe BPEMEHEM pealu3alii 00pyLICHHUS;

NpeJIoZKEeHO MKCIOJb30BaTh Ul aHaiu3a JAaHHBIX PaJapHON CHUCTEMbl MOHUTOPHUHIA
CKOpOCTh ~ CMEUIEHMs, KaK KHMHEMaTUYeCKMil  mapaMmeTrp, sBIOmuMics  Haubojee
UHOOPMATUBHBIM JUIS OLEHKH COCTOSHMS MacCuBa IOPHBIX IIOPOJ U IPOrHO3a BEPOSTHOIO
oOpymenus B yciaoBusix KOBIOPCKOro MecTopokieHus, T.K. IpaQMKd CKOPOCTH CKJIOHHBI K
JOCTaTOYHO ILTABHOMY HAapaCTaHUI0 U MAaJCHUIO, a OOpYLICHHE IIPOUCXONUT IHpU SPKO
BBIPAXKEHHOM MaKCHUMaJbHOM 3HAaYE€HUU,

AOKA3aHO, YTO JJis YCJIOBUH NPOYHBIX CKaJbHBIX MOopoja KoBIOpCKOro MecTopoXkIeHus
CKOPOCTh CMCIIIEHMs y4acTKa MacCuBa paBHas 2 MM/Y SIBJISE€TCA KPUTHUECKOU /IS peajn3aluu
OOpyllleHHs: BHE 3aBUCHMOCTH OT TOM KMHEMAaTWYECKOW TIPYIIBI, K KOTOPOM OTHOCHTCS
oOpylueHue.

TeopeTnueckas 3HaYMMOCTh MCCIIEIOBAHMS 3aK/IF0YAETC B TOM, YTO:

AOKa3aHbl METOAUYECKUE MOJIOKEHHS IO POTHO3Y COCTOSIHKMS NMPUOOPTOBOIO MaccuBa Ha
OCHOBAaHMM aHajK3a KHMHEMATUYECKUX [1apaMEeTPOB JAaHHBIX O CJlIyyasx HapylIEeHUs
YCTOMYHUBOCTH YCTYIIOB M OOpTOB Kapbepa «XKene3Hbliin,

NPUMEHHUTEJILHO K nmnpobaemMaTuke auccepTauud 3(Q¢eKTHBHO HCNOJIb30BaH
KOMIUICKCHBIM METOJ UCCIICIOBaHUM, BKIIOYAIOUIMIA: aHaau3 ©U O0000INEeHHe HAay4YHOTO U
NPAaKTUYECKOro OmbBITa [0 Mnpo0ieMe; COBPEMEHHBIE TEXHOJOTMM JUIS IPOBEICHUS
Ie0Je3UYECKOr0 MOHMTOPUHIA; aHAIU3 CYIIECTBYIOLIMX CIIOCOOOB OMPENEICHUS KPUTHYECKUX
3HAQYCHUN KMHEMATUYECKMX IapaMETpOB OOpYLICHHI MacCHBOB TOPHBIX IOPOMA; HATypHBIE
U3MEPEHUs CMEIIEHUI U CKOPOCTH CMELICHUI METOI0M Ha3eMHOT'0 paJiapHOro MOHUTOPHHIA;

H3JI03KE€HbI O0OOCHOBAaHUS MCIIONB30BAaHMA B HCCICHOBAHMAX METOJa SMIUPHUECKUX
3aKOHOMEPHOCTEH, IIOJIy4E€HHBIX IIPH aHAJIMW3€ pPEe3yJIbTATOB HAOIIOJCHUN 3a pa3pylleHHEM
0opToB Kapbepa «JKene3Hsliiy;

PACKpBITO PEIICHME 3aJa4yM, HalpaBlIeHHOE Ha BBISABIEHUE Haubosiee MH(OOPMATHUBHOIO
[lapaMeTpa aHajiu3a MCXONHOM HH(POpPMALMU O XapakTepe IMOBEICHHUS MacCHBa B IEPHOJ
BPEMEHMU Iepe] OOpYLIEHUEM;

H3y4eHbl W BCECTOPOHHE IPOAHAIM3UPOBAHBI CiIy4au OOpPYIICHHI YYacTKOB OOpTOB
kapbepa «Kee3Hbli» Ha OCHOBE pe3ysIbTaTOB IPOBEIECHHBIX MCCIENOBaHUM, paspaboTaHa MX
KJ1accupukanms;



npoBeJeHA MOJAEPHH3AUHs TMPEICTABICHUS O 3HAYCHUM KPUTUYECKOH CKOPOCTH
CBIDKEHHS y4acTKa MacCHBa, yKa3aHHOW B HOPMATUBHBIX JOKYMEHTaX, HEMOCPEACTBEHHO VIS
ycioBuii KoBIOpcKoro MecTopoXxaeHus.

3HauCHUE TIOJYYEHHBIX COMCKATEeJIeM pe3yJbTaTOB HCCIECNOBaHUA JUId IIPAKTUKU
[IOATBEPKAAETCA TEM, YTO:

paspaboTranbl H BHeApeHbl «BpeMeHHas MHCTPYKUMS [0 HaONIOJEHUIO 33
nedopmanusiMu GOpTOB M OTKOCOB YCTYINOB Kapbepa ¢ momouibio pagapa IBIS FM» nnd
ycinosui pyanuka XKenesusli AO «Kosmopckuii ['OK»; «MHCTpyKums 110 BBISBICHHUIO
HEyCTOWYMBBIX y4YacTKOB OOpTa Kapbepa ¢ MOMOIIBI0O HA3eMHBIX pajapoB A paOOTHUKOB
qucneTdyepekoi ciyx0osl kapeepa «Kenesnsiii» AO «Kosaopckuii I'OK»;

ompeJe/ieHO KpUTHYECKOE 3HAUYCHUE IapamMeTpa «CKOPOCTH CMELICHUS» MJs yCIOBUM
KoBnopckoro MecTopoxIeHus, akTyajabHOe Ul MACCUBOB MPOYHBIX CKAJIbHBIX IOPOJ;

CO3/laHa CUCTEMa NPAKTUYECKUX PEHICHUN 1O HaOJIOJEHUAM 3a COCTOSHHMEM MacCHuBa C
IIOMOIIBI0 HA3€MHBIX pajapoB U aHaldM3a I[OJYyYEHHBIX JaHHBIX [JII CBOEBPEMEHHOIO
BBISBJIEHUS HEYCTOMYMBBIX Y4acTKOB OOpTa Kaphepa;

NpeACTaBJIeH IIPOTHO3 COCTOsAHUSA NPUOOPTOBOIO MacCHMBa, OCHOBAaHHBIM Ha aHalM3e
KUHEMATHYECKUX MApaMETPOB JAAHHBIX O CIy4asX HapyIIeHUs YCTOHYUBOCTH YCTYIIOB M OOPTOB
Kapbepa «2Kene3Hblii», IpY 3TOM YCTaHOBJIECH JAMAaNa30H 3HAYCHUI CKOPOCTEH CMEIEHHUS.

Onenka J0CTOBEPHOCTH pE3yJIbTaTOB HCCICIOBAHWS BBIIBWIA IOATBEPIKIACHUE
TEOPETUYECKUX U METOAUYECKHX MOJIOKEHUNH CXOIUMOCTBIO Pe3yJIbTaTOB MPOrHO3a COCTOSHUA
MaccuBa I10 JaHHBIM Ha3€MHOI'0 PaJapHOro CKaHUPOBaHUS C 3a)UKCHPOBAHHBIMU (haKTamMu
TIOTEPH YCTOMYMBOCTH Y4YaCTKOB OopTa Kapbepa, a Taloke OINBITOM O€30MacHOro BeIEHMS
TOPHBEIX pabOT U pe3yJbTaTaMH MHOTOJIETHUX HATYPHBIX M3MEPEHHi, IPOBOAUMBIX B Kapbepe
«OKene3Hprity.

JIM4HBIH BKJIaJ COMCKATEJIsI COCTOUT B:

aHanM3e U 0000IEeHHHM COOpaHHBIX JKCIEPUMEHTAIBHBIX JaHHBIX PaIapHON CHCTEMBI
MOHHUTOpUHIa 00 OOpyLIEHHMSX, NMpOUCXoasamuX B Kapbepe «Kemesnsiit» AO «KoBropckuii
I'OK»; BBIIONHEHUH TIPYNIHUPOBKH 3aQUKCHPOBAHHBIX OOpYLIEHHH O KHHEMAaTHYECKOMY
napaMeTpy «CKOPOCTb CMEIUEHHUS» M BPEMEHU peajlu3aluy OOpYLICHMs; BBISBICHUH
KPUTUYECKOM CKOPOCTH CMELICHMs y4yacTKa MaccuBa [Uii OOpYLICHUN B YCIOBUSX CKalIbHBIX
nopox KoBaopckoro MecropoxieHus; pa3paboTke [OBYX HMHCTpyKimid: «BpemeHHas
MHCTPYKUMS 10 HaOMIOAEHMIO 3a JAedopManusMu OOpPTOB M OTKOCOB YCTYIIOB Kaphepa C
nomompo pagapa IBIS FM», «MHCTpyKUUs MO BBISBICHHIO HEYCTONUMBHIX Y4acTKOB OopTa
Kapbepa C MOMOIIBIO HA3€MHBIX pajapoB Ui paOOTHUKOB AMCIETYEPCKOU CIIy OBl Kapbepa
«Xenesnnlit» AO «Kosnopckuit ['OK».

B xo/1¢ 3amuTel AuccepTauyy ObUIM BBICKa3aHBI CIEAYIOIIE KPUTHYECKUE 3aMEYaHuUs:

B pabore cienoBago Obl CONOCTaBUTh Pe3yJIbTaThl paJapHOr0 CKAaHUPOBAHUS C JTAHHBIMH,
NIOJIyYCHHBIMH C IPUMEHEHUEM JIPYTHX METOAOB, B YaCTHOCTH, CEMCMOaKyCTUYECKOTO.

Comuckarens Posanos M.JO. oTBeTH1 Ha 3aJaBaeMble €My B XOJ€ 3aceJaHus BOIPOCHI U
NPUBE COOCTBEHHYIO apryMEHTALIMIO, MOKa3aB MOHMMAHUE CYTH UCCIEAYeMOM MpOoOJIEeMBI; C
OT/JC/IEHBIMH 3aMEYaHUAMU COMCKATEb COrJIaCHIC.

Ha 3acenannu 28 HosA6ps 2023 r. muccepTalMOHHBINA COBET MPHHSI PEIIEHUE PUCYIUTh
PozanoBy M.JO. yueHyio cTeneH» KaHaumaTa TEXHMYECKMX HAyK 3a pPEIICHHE aKTyaJbHOU
Hay4YHOW 3aJa4yM II0 MCCICJOBAHUIO KUHEMATHYECKHX I[apaMeTpoB OOpYLICHHH MacCHUBOB
NPOYHBIX CKaJbHBIX IIOPOA C LEJbI0 obecreyeHuss Oe30IacHOrO BEACHHUS TOPHBIX padorT,
UMCIOIICH 3HAYCHME I Pa3BUTHs FOPHOA0OBIBAIOLICH OTPacy CTPaHbI.

Ilpu mpoBeneHMH TalfHOrO roOJIOCOBaHMS AMCCEPTALIMOHHBIM COBET B KoimyecTBe 13
YEJIOBEK, M3 HHUX S [JOKTOpOB HaykK Io cneuuajbHOocTH 2.8.6. ['eomexaHuKka, paspylieHue



TOPHBIX MOPOA, PyAHHYHas aj’porasofMHaMHKa U TOpHas TEIUIOPU3MKA, Y4aCTBOBABLIMX B
3acelaHuy, u3 18 yenoBek, BXOAAIIMX B COCTaB COBETA, JIONOJHHUTENIBHO BBEICHBI Ha Pa30BYIO
3amuty 0 yenoBek, nporojiocoBany: 3a — 13, npQTus — 0, HeAEUCTBUTENBHBIX OrosIeTeHeH — 0.

IIpencenarens
JMCCEPTALMOHHOTO COBETA S5 Ty PacckazoB HUrops IOpreBuy

Yuénslii cekpeTapb

JIUCCEPTALIMOHHOTO C Kopueesa Ceemiiana liBaHoBHa

30 Hos10ps 2023 1.
MII




