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Ha Arrcceprarlr.r rc flnr urpuena Ceprer B.nagu u lrpoBuqa

Ha reMy: <<Pa:nurue MeroArrKH orleHKrr Ha[pqxeHHo-aeQopulrpoBaHHoro cocroflHlrs

MaccrrBa fopHbrx rropoA c yqeToM KoHTaKTHbrx xapaKTeprrcTrrK cTpyrcrypHbrx

HeoAHopoAHocreft>> trpeAcraBJreHHyro Ha corrcKaHue yuenofi crerreHrr KaHA[Aara

TexHflqecxr{x HayK rro cfleqrraJrbHocrrr 2.8.6 - <<IeouexaurrKa, pa3pyrrreHue fopHbrx nopoA,

pyAHtlrIHaq aspora3oAIrHaMIrRa ll ropHaq renlo$u:ura>t

B IIOI4U VpO PAH npeAcraBneHa Ar,rccepraqr.rr .{rvrnrpuesa C.B. Ha reMy <PasBllrtde

MeroAr,rKH oIIeHKr4 HanprxeHHo-4eQoprrar.rpoBaHHoro cocrorHl,L MaccuBa ropHblx nopoA c

yqeroM KoHTaKTHbrx xapaKrepr{crr{K crpyKTypHbrx HeoAHopoAHocre[>, I43JIoxeHHas sa 149

crpaHr4rlax MautHHotrHcHoro reKcra, cocroguafl v3 BBeAeHHq, r{eTblpex rJIaB, BbIBoAoB rlo

tJraBaM, 3aruuoqeHr4r, Brurroqalou{ero ocHoBHbre pe3yJrbTaTbl, a TaKxe cnHcKa ucnoJlssonaHHofi

nureparypbr, Hacqr4TbrBaloulero 110 uauueHoBauufi, vt aarope$epar Al4cceprarrnl,I. IIo

pe3ynbTararr.r o6cyx4eHlu MareprrrrJ'roB Ar4cceprat]J4t4 Ha 3aceAaHI4I4 yqeHoro coBeTa fopuoro

HHcrr.rryra Ypamcrcoro orAeJIeHI{.s Poccuficrcofi aKaAeMHLI Hayx (<fI,I YpO PAH>) - $nlnala

@egepalrHoro rocyAapcrBeHHoro 6rcAxerHoro yqpexAeHtfl HayKlz, flepnacroro Qe4epalsnoro

r.rccJreAoBareJrbcKoro qeHrpa Vpallcroro orAeJreHH, Poccuilcrcoft aKaAeMLru uayrc (II@H( ypo

PAH) npraHflro cneAyroruee 3aKnloqeHlle.

1. Arcrya.nsHocrb trpeAcraBJlennofi Alrccepralluonnofi pa6oru

flnccepraurar !uurpueaa Ceprer Bna4uuupoBr,rr{a HanpaBJ'IeHa Ha peueHlre aKryanbHoft

Hayr{Ho-nparcruqecrcoft 3alLaqv no pa:pa6orKe MeroAIlKr{ yr{era crpyKTypHblx HapyueHuit npw



o6t€uuorvr MoAeJrrlpoBaHHr,r Ha[prxeHHo-gerfopnrupoBaHHoro cocroflHHq Macc[IBa ropHblx

nopoA MeroAoM KoHeI{HbIx 3JIeMeHTOB.

TerroHuqecKr.re Hanpf,xeHVfl Ll pa3noMHLre crpyKrypbl pa3nuqHoro naacura6a Moryr

oKa3brBarb cyulecrBeHHoe sosAeficrBne Ha pacnpeAenenue H,{C, B ToM tu4cJle B oKpecrHocrl4

3JreMeHToB nopuoft TexHoJroruH, Lr Aenaror Heo6xo,4l,rruuu [poBeAeHI,Ie nporHo3Horo

rpexMepHoro qlrcreHHoro MoAenr{poBalufl HanpsxeHHo-geQoprraupoBaHHoro cocrorlHLIs (HAC)

MaccuBa BsauraoAeficrBr,re AByx 3rux $ax'ropor AeJIaer ueo6xoguurtu [peAcraBneHl4e

crpyKrypHbx HapyrxeHufi s o6rel,IHofi nocraHosxe.

OrHecesue MecropoxAeHuft K(D AO "Anarar" u AO "C3OK" K t{t4cny cKJIoHHbtx 14

onacHbrx no ropHbrM yAapaM Aenaer npoBeAeHr4e nporHo3Horo MoAenr,IpoBaHnfl o6qsarertHoft

npoqegypofi rpu nnaHr,rpoBaHr,rr4 ropHbrx pa6or. ,{na nporHo3a yAapoonacHblx 3oH, Ha orux

MecTopoxAeHlrflx yTBepxAeHa r.{ corJracoBaHa MeToAuKa, ocHoBaHHaf, Ha pacqeTax B

nporpaMMHoM KoMnrerce SigmaGT, npegcraBJreHr,re pa3JIoMoB, AaeK I4 oKHcJIeHHbtx 3oH B

KOTOpOM BO3MO)I(HO npeAoraBJreHr4eM HX MaTepr,rarroM c ycpeAHeHHblMH ynpyrlrMl,l

xapaKTepr,Icrr4KaMr4. Passurrae MeroAr,rKr4 r.{ [porpaMMHoro KoMnJIeKca Bo3MoxHocrblo yqera

BrrLtflHufl KoHTaKTHbrx xapaKrepr.rcrr4K crpyKTypHbrx HeoAHopo,(uocrefi no3BoJII,IT noBbIcHTb

ypoBeHb co3AaBaeMbrx nporHo3Hux uogerefi HapyrueHHoro Macct4Ba ropHbtx nopoA.

2. O6r{aq xapaxTeplrcru Ka coAep}I(aH Hq Arcceprallr u

.(uccepraqnoHHaq pa6ora [uurpuera C.B. nocBfluleHa paspa6orrce MeroAI,IKtl

oQQexrranHoft oqeHrcn HanpflxeHHo-AeQopMHpoBaHHoro cocroqHll, MaccnBa ropHblx nopoA c

yr{eToM KoHTaKrHbrx xapaKrepr4crr.rK cTpyKrypHblx HeoAHopoluocrefi. ocHosHofi n(eefi pa60ru

flBrrercq onpeAeneHr,re AHa[a3oHa oQQerrnBHoro HcnoJlb3oBaHuq o6ret\4Hblx KoHTaKTHblx

gJreMeHroB A1fl MoAenupoBaHr4fl HanpqxeHHo-leQopr'rrapoBaHHor-o cocrorlHlafl (HAC) Maccl'lBoB

cKaJrbHbrx ropHbrx nopoA co crpyKrypHbrMu HapyueHuflruu. flocrasreHHafl e pa6ore qell

pa:pa6orrcu MeroAr.rKr,r yr{era crpyKrypHbrx uapyrueHufi rrpkt o6r€uHot',t MoAenHpoBaHI'IH

HanpqxeHHo-4eQopnarapoBaHHoro cocrorHr4, MaccI,IBa ropHblx [opoA MeroAoM KoHeqHblx

3JIeMeHTOB AOCTr,IrHyTa Ha OCHOBe MHO|OBapHaHTHOTO r{l4CJIeHHOrO MOAen[IpoBaHI'L yqacTKoB

MaccHBa ropHblx nopoA, BKrloqaloqefo cTpyKTypHble HapyueHllfl .

B nepnofi rflaBe aBropoM [peAcraBneH o6sop coBpeMeHHoro cocroflHl'Iq Bo[poca,

Kacarcqerocq yqera crpyKrypHbrx HeoAHopoAHocreft rpu MoAenvpoBatw HIC uaccuna,

noKa3aHa nx rclaccu$vKatJzfl, onucbrBaercs o6sem uccneAoBaHrfl,, AaHa xapaKTepucrl4Ka

coBpeMeHHoro nporpaMMHoro o6ecneqenn fl, rlts. qlIcJIeHHoro MoAennpoBanrax H,{C MaccI4Ba.

florcasaFra Hc[onb3yroqarc, MeroAr4Ka nocneAoBareJlbHbtx npn6luxeuuit npu MoAenI'IpoBaHHH

HIC Ha pyAHr.rKax MecropoxAeuui,t XwluHcKoro MaccHBa. flpe4craueH anropl'ITM MeroAa



KoHer{Hbrx gJreMeHToB (MKg), Koropbrfi 6lur pearrn3oBaH Anfl AurbHefiuurx HccreAoaaHufi.

flpranegenu pe3ynbrarbr recrr.rpoBaHr,r.s arfopr4rMa Ha a6crpamuux MoAenrx !r o6ocHosaHr,re

[pnMeHqeMoro ocHoBHoro MeroAa accreAoeaHufi.

Bo nropoft rJraBe o[LrcaH noAxoA K MoAeJrHpoBaHHro crpyKrypHbrx HeoAHopoAnocrefi c

l,tcnonb3oBaHr4eM KoHraKTHoro 3JreMeHTa, rrpeAnoxeHHoro P. fyguauou. flpegc'raueua

rpexMepHa.fl uoAu$urauus KoHTaKTHoro gJreMeura fygrvraHa g BbrBeAeHr4eM ero Marpr,rrlbr

xecrKocrr4 KoHTaKTa. Bunorsesa orIeHKa troBeAeHH, KoHTaKTHoro 3JreMeHTa rtoA Harpy3roft Ha

a6crparcrHsrx MoAeJrrx npr4 pa3nr4qHbrx 3HaqeHuflx HopManrsofi u raHreHrluaJrsuofi Necmocru,

qTo no3BoJrr,IJro BbtrBHTb BIuqHhe 3Tux napaMerpoB Ha MexaHHr{ecKoe [oBeAeHHe rperuHHbr.

Bsrnu cMoAenupoBaHbr pa3nr,rqHbre cueHapr4u r43MeHeHr4fl HopManbHofi xecrxocru vt

TaHreHIII,raJmsoft xecrxocru Anfl orleHKr.r crerreHu Brr.rqHr,rs gTHx napaMerpoB na ycroftvuBocrb

KoHraKra r{ xapaKTep pac[peAeneHra, Ha[pqxeHnft s6rr,r3r,r rperrlr4Hrr. flpousneAeH aHilrl,r3

pacqerHbrx gnaqeHr,rft rJraBHbrx HanprxeHuft Ha MoAeJrsx c nurerpaquefi KoHTaKTHbrx

gJreMeHToB no noBepxHocrri pa3nonaHofi crpyrrypbr c 3anoJrHnTeJrem. B BbrBoAax no AaHHofi

rJraBe BbrAeneHbr orpaHnqeHr4, r4crroJrb3oBaHr4fl KoHTaKTHbrx 3JreMeHToB fyluaua Nfl
MoAeJrupoBaHrrs HeoAHopoAHocre[, rJraBHbrM vt3 Koropbrx ,BJ]rercfl co3AaHHe

HecrpyKTypnpoeauuofi cerKr4 KoHeqHbrx sJreMeHToB, r{To ycJroxHrer AansHefiruue

MaHr4nynruuu c neit.

Tperur rJraBa coAepxr4T onucaHr4e npoqecca 14 pe3ynbrarbr orrpeAeJreHn, napaMerpoB

xecrKocrr4 sarcprrrofi TperIHHbr la6oparopHbrM HcrrbrraHueM Ha cABHr. OnucaH flpouecc

rrpoBeAeHr4fl orleHor{Hbrx gKcneprrMeHToB, Koropbrfi saKnrcqaJrcr B co3AaHr,IH pr4a uo4eleft c

napuaqueft gsaqeHufi KacareJrbHofi u Hopuarrsofi xecrrocru npu BKJIToqeHHI,I crpyxrypuoft

HeoAHopoAHocrH B KpoBne nsrpa6orrn. flpe4craereHo coorHeceHr.Ie pe3ynbraroB usuepeuaff c

nonyqeHHbrMH 3Mnr4prrqecKHM nyTeM flapaMerpaMu uoprrlalruofi H TarrreHIIzaDHofi

xecrKocrn. Ilpegloxen noAxoA K MoAenupoBaHurc pa3rpy3or{Hoft crpouru c ilcrroJlb3oBaHldeM

KoHTaKTHbrx 3JreMeHToB, qro rro3BoJrr4Jro oueHrarr e<p{ercr p€Brpy3ot{Hbrx Mepoflpusruil na HIC

Maccu Ba B oKpecrHocru nsrpa6orxu rtoA geilcrnuen,t rpaBr,rrar-luoHHo-TeKToHI,IqecKux

uanprxeHuft. B paMKax gauuoft rJroBbr; TaKxe BbrrroJrHeHa oIIeHKa eQSercruruocrlt

HCnOJrb3OBaHr4s KOHTaKTHsTX SneMeHTOB rro rroBepxHocTl,I KoHTaKTa CrpyxrypHofi

HeoAHopoAHocru c 3attonHr4TeJreM. Aeropor'r BbrAeJreHbr KJraccbr lroAereil, B Koropblx

BHeApeHHe KoHTaKTHbrx sJreMeHToB, no noBepxHocrrl KoHTaKTa pa3noMa, I.la9r oulyruurtfl

sQSenr. Onpe4elenbr Bapr.raHrbr n,to4erefi, [pr,r Koropbrx AocraroqHo rlpeAcraBreHl,Iq pa3noMa

gKBr4BaJreHTHbrM 3aMeUIarOqr,IM MaTepI,IanoM.

B uerneprofi rlane npeAcraBneH BapHaHr npeAcraBneHl,rs crpyKrypHblx uapyrueuufi s

r4cflonmynrrleMc, Ha MecropoxAeHr4rx Xn6uHcxoro MaccHBa [porpaMMHoM KoM[JIeKce.



fle'raruHo LI3JIoxeH anropurM paspadoranHoro aBropoM noAxoAa K coxpaHeHr,rrc perynrpnofi

cerKl,r KoHr{eHbIx 3JIeMeHToB npr,r BHeApeHr,ru e HeE cros KoHTaKT-3JreMeHToB. Onucasa

MeroAr,rKa oueHKH HanpsxeHHo-ae$opnrupoBaHHoro cocroflHu.s Maccr,rBa ropHbrx flopoA c

yrreroM KoHTaKTHbrx xapaKrepHcrr,rK crpyKTypHbrx HeoAHopoAuocreil, ocHogHofi uAeefi

roropoft ,BJrrercr orpeAeneHue rr,rra crpyKTypHoro Hapyuerilfl u nsr6op onrraMaJrbHoro

aJrroplrrMa rpoqecca MoAenr4poBauus. BrrnoJrHeHa anpo6aqur paspa6orauuofi rrlerognKra Ha

yr{acrKe nupa6orxu c rpeuluuofi Ha KoHType. flpegcranleurr pe3yJrLrarbr qucJreHHoro

MoAenripoBaHlrs HIC nrr6pauHoro yqacrKa r,r conocraBneHlre rrx c reoAuHauuqecrofi

xapaKTepucrnxofi MaccHBa.

Arrop Alrcceprar-lhoHsoil pa6orrr ycneuHo BbrnoJrHr4Jr KoMrrlrexc 3aAaq, cBr3aHHbrx c

sassreHHofi 'reuarurcoft, qro noATBepxAaer 3aBeprxeHHocrb npegcraueuHofi K 3arrllrre

AucceprarlnonHoft paOorbr.

3. OcHosusre HayqHbre pe3yJrr,Tarbr Arlcceprarlrlll

,(nccep'raHroM Ha 3aurr,rry BbrHocHTcff TpH HayqHbrx noJroxeHr,rr.

B [epBoM rroJroxeHrrll, Ha ocHoBaHur{ pe3ynbraroe la6oparopHbrx ucnrrrannfi

o6pasqoe rpyrrflbr ureJror{Hbrx ra66oaAos Ha cABlrr, oflpeAeneHbr 3Har{eHutr HopManbHoft En -

4.L # I4 raHreHlll,Ialrsofi E, = 1.0 W *""r*ocrh 3aKpblroft rperqr.rHbt BMetuarcqux ropoA

MecropoxA enuil Xu6uHcKoro MaccHBa. PaccqnrauHsrfi rosQ$raqueHT xecrKocrr4 fi purrrar.,

4.55 u nonaAaer B paHee ycraHoBneHHsril gnana3oH Anfl aHaJrorur{Horo rr4[a u uacrura5a

uapyureunfi. flolyvenuoe B pe3ynbrare qr4cJreHHoro MoAenIrpoBaHI,L pacrpeAeneHue

HanpflxeHlrfi yrasslnaer Ha cyuecrBeHHoe Br,vflHue sarcprnofi Tperql,rHbr c o[peAeneHHbIML

napaMeTpaMH xecrKocTl4 KoHTaKTHOIO gJIeMeHTa.

Bo nroponr rroJroxeHrrrr ycraHoBneHo, r{To uau6olee otpSercrr,reublM flBJlflerc, yr{er

KoHraKrHbrx xapaKrepr.rcrnK npLI MoAenI,IpoBaHHI,t HAC B oKpecrHocru crpyxrypHoft

HeoAHopoAHocrr4 c 3anoJrHr,rreJreM, ge{opnraquoHHbre ceoilcrsa xoropoft orill,IqarcTc, or

BMeularcueto Maccr.rBa se 6olee qeM Ha [opflAoK vtJtkt B oKpecrHocru aaxprnofi rpeuquHu 6es

3arroJrHr,rreJra. B nporHBHoM cnyqae AocraroqHo npeAcraBneHl,Irl pa3noMa oKBIIBaJIeHTHIIM

3aMeuarcLuHM MaTepHalroM H LrcrroJrb3oBaHl4e KOHTaKTHbIX 3JIeMeHTOB Ha rpaHl'Iuax

pa3HopoAHbrx cpeA He ,BJrsercr o6sgarelbHbrM ycnoBI4eM KoppeKTHocrI,I reoMexaHnqecKl,Ix

pacqeroB, TaK KaK r43MeHeHHq gHaqeHufi HanprxeHnfi He npenrtruarcT l0 Yo,,t'to conocraBl'IMo c

TOqHOCTLTO qLICJIeHHOTO M OAenI,IpOBaHUf, .

B rperreu HayrrHoM noJro)Keg[rr npeAcraBJrena paspa6oraHHafl aBropoM MeroAI,IKa

MoAenr,rpoBatvrfl, HanpflxeHHo-ge$opMr,rpoBaHHoro cocrorHrlfl MaccHBa ropHbtx nopoA c yqeroM



cTpyKTypHbrx HeoAHopoAHocrefi I,I coxpaHeHr,reM perynflpHoil ceTKI,I KOHer{HbIX 9JIeMeHTOB,

no3Bonrrculafl orleHr.{Tb BJr}rf,Hr,re pa3JroMHbrx crpyKryp c pa3nI,IqHbIM Mac[ITa6olr ra rHrIoM

3anoJrHrlTeJu Ha BeporTHocTb c.4Bllfa no Hx KoHTaKTy I,I pacnpeAeJleHl,Ie uanprxeuufi.

4. HayuHan HoBrr3Ha pa6oru 3aKJrroqaerc, B noAxoAe K yqery BItuflHLrs crpyKrypHbtx

HeoAHopoAHocre[ c pa3nnr{Hbrrrr uacurra6oM 14 rr4noM 3a[oJIHHTeJIs Ha nepepacnpeAeneHl4e

napaMerpoB noiu HarrpflxeHnfi yuacrra Maccr,IBa ropHblx nopoA; oqeHKe Brt4flHufl

cooTHorueHr,r, yflpyfrrx xapaKrepr,rcrr4K 3a[oJrHHTeJrfl 14 BMeIIIarOqerO Maccl4Ba Ha

pacnpeAeneHr.re uanprxeHnft n oKpecrHocrl,I uogennpyeuofi paslounofi crpyKrypbl;

onpeAeneHur4 ycpeAHeHHbrx napaMerpoB HopManbHofi lr raureuquarnsoft xecrKocru An,

3aKpbrrbrx rpeuIHH e o6pasqax nopoA MecropoxAesu%t Xu6uHcKoro MaccHBa; parpa6orrce

cneunaJrbHbrx SJTeMeHTOB [O3BOJrfl]Or.qr4x COxpaHI4Tb pefynrpHylo KoHeqHo-3IeMeHTHyto ceTKy

npr4 MoAenHpoBaHur,r HarrprxeHHo-4etpoprrlnpoBaHHoro cocro{Hl,It MacctlBa co crpyKrypHblML

Hapy[reHHrMI,I.

5. Ilparcru.recKaq ueHHocrb pe3yJlbraroB A[ccepraIlnoHHoft pa6orbl

HecolruesHbrM rrJtrocoM Aucceprarlr4oHHoft pa6orst, flpeAcraBnflIolqnM npaKTrqecKyto

3Haqr,rMocrb, ,BJrrerc, BHeApeHr4e KoHTaKTHoro 3JIeMeHTa B nporpaMMsrtfi rounlexc SigmaGT,

xoropufi Ha ceroAH{usufi AeHb rBirrercs BaxHbrM I,rHcrpyMeHTou o6ecneqeHng 6esonacHocrn

BeAeHLu ropHbrx pa6or Lr r4cnonb3yerc, Ha ptAe KpynHbtx ropHoAo6rlsaroqux npegnpuxruft

Kolrcxoro nonyocrpoBa I4 He roJIbKo.

flpltueHeHne parpa6orasuofi aBropoM MeroAr.rKH MoAenl4poBaruut HIC Macc]IBa c

yqeroM crpyKTypHbrx HeoAHopoAHocrefi no3BoJrr,rr 6onee AeranbHo oIIeHI,IBarb [oJIe

HarrpflxeHl{fi u nogrtcur rotlHocrb reoMexaHl,IqecKux nporHo3oB.

Pesy:rtratr ucclegonaunfi peaJrr,r3oBaHbr Ha ropHblx npeAflplzrlrl.{rx MypvraHcroft'

o6lacrn B paMKax BbtnoJIHeHLt, AoroBopHrx pa6or c K@ AO <Anarnr>, AO (C3OK), AO

(K|MK) H npeAcraBrreHbr B orqerax no reMaM HI4P }lb0226-2019-0058 uFMEZ'2022-0004

6. llo.nsora ony6.nunonaH Irfl pe3yJrbraroB Al{cceprautlt,l

OcuosHrre pe3ynbrarbr, noJroxeHufl I4 peKoMeHAauHH AHccepraIIHu 6ttttu

anpo6upoaausl 14 nonyqhna o4o6peune cfleqfiafl]IcroB g o6racru I'opHoro AeJIa Ha

MexAyHapoAHbrx 14 ncepoccr,rficrcrax xon$epeHIII,Irx H cl,IMrlo3t4yuax. Perylrrarbl l4ccJIeAoBaHH,

ony6lnrcoeaHbr B I I pa6orax, r43 Koropbrx 5 crareft 6rura ony6JIHKoBaHbl B v3/'al1.Vflx,

peKoMeHAoBaHHbrx Bsrcureil arrecrauuoHuoft xouuccuefi flpu Muuucrepcrne HayKvt Lt

Bbrcrrrero o6paeonauuq PoccHftcrcofi (De,qepaUwu. finccepraHroM llonyqeHo 2 czugerenbcrBa o



pefr4crpauHr.r nporpaMM AJr, 3BM B OeAepanbHofi cnyxoe ro r.tHTenneKryanbHofi

co6crBeHHocrr4 Pocnareur na paspa6oraHHbre B paMKax BbrnoJrHeHH, Ar,rccepraqnossofi

pa6oru nporpaMMHbre npoAyKrbr, noJryqeHbr cBrrAerenbcrBa o rocyAapcrBeusofi perucrpauuu

nporpaMM arq 3BM Ns RU 2023681528 il Ns RU 2023680657.

7. Jluquufr BKJTaA aBTopa 3aKrroqaercs B rrocraHoBKe 3aAaq ucclegoaaunfi;

paapaOorrce anropuTMoB H npo[paMMHbrx MoAyJreft, nosaolrroulux r{cnoJrmoBaru o6reuusre

KoHTaKTHbre gJreMeHTbr B crpyKTypupoeaHuoft cerKe KoHeqHbrx sneMeHToB; [poBeAeHr,ru

na6oparopnbrx Hcrrbrranufi o6pasqoB Ha cABr4r r{ aHarrrr3e noJryqeHHbrx pe3yrbraroB An,

nonyr{eHr,rq [apaMerpoB xecrKocr]r sarprrrofi Tperqr,rHbr; BbrnoJrHeHara pacqeroB HanprxeHHo-

4eQoprr.lrapoBaHHoro cocroqHr4, MaccHBa nopoA MeroAoM KoHer{Hbrx gneMeHToB; anaill3e Ll

o6o6uennu pe3ynbraroB qHcneHHoro MoAenHpoBaHhr; paspa6orrce MeroAr,rKr,r MoAenHpoBaHI,Is

HarrprxeHHo-.ueQopnr,rpoBaHHoro cocroflHufl MaccHBa ropHbrx flopoA c yqeroM crpyKTypHblx

HeoAHopoAHoc'refi, nogsorsroqefi orleHurb Blt.uflHre pa3noMHbrx crpyKTyp c pa3nr,ItIHbIM

uacrura6ou r,r rnrroM 3anoJrHHTeJrr Ha BepoqrHocrb cABprra no ux KoHTaKTy r4 pacnpeAeJleHl,Ie

uanprNeuuft.

8. O crule rr fl3brKe Arrcceprarlrr rr aBTopeQepara. CooreercrBlre aBTopeQepara

ocHoBHbrM rIoJroxeHrrfl M AuccepTallI{H.

Cogepxauue u reMa Aricceprauuousofi pa6omr coorBercrByrcT nacnopry nayvHofi

cnequilrbHocrr4 2.8.6 - <leouexaHuKa, piBpyIIIeHLre ropHbtx nopoA, pyAHHqHa,

agpora3oAuHaMr,{Ka r,r ropHa, renro$u:urca>

.{uccepraqua u aoropeQepar [3noxeHbr rexHur{ecKr,r rpaMorHbrM ,r3brKou, oSopuleHbt B

coorBercrBlru c rpe6oBaHtflMtt BAK n |OCT P 7.0.11-2011 <,{uccepraqu, L aBropeQepar

Ancceprarlur.r. Crpyxrypa r.r npaBuna o$opnueHr.rr>. Aarop I4cnoJIb3oBaJI o6ulenpuurryrc

HayqHyro ropHyro repMuHonorrrro, r{To Aenaer flonyr{eHHblft pesyrrrar AocrynHblM tuapoKoMy

Kpyry cnequilJrucroB. BrreoA H peKoMeH gLalqlz,lz pa6orrt I,I3JIoxeHbt qerKo tl JIaKoHI,IT{Ho.

I-paSuuecrcr.re Marepr,ranbr o$opuleHsr c rrpuMeHeHneM coBpeMeHHblx KoMnbrcrepHblx

[potpaMM. MareN,raru.{ecrnfi a[napar onucbrBaeMbrx B Auccepral.]gr MeroAoB npeAcraBneH B

norsofi Mepe r4 Moxer 6rmr ucnolb3oBaH ApyrtIMH HccJIeAoBareJIflMll.

AnropeQepar coorBercrByer ocHoBHoMy coAepxaHl4lo AI{ccepraIILIu no BceM

xnanu$uxaquoHHbrM npr43HaKaM: rIeJrrM, 3aAaqaM, HayuHofi HoBH3He, npaxruuecrcoft

3HaqIIMOCTI4 I,I IOnOXeHI,ITM, BbIHOCUMbIM Ha 3aIqI4Ty.



9. Bonpocu ll 3aMerranr.rq ro Incceprallull Ir aBTopeQepary

flo cogepxaHHlo AHccepratluI,I c$opr'tylr.rpoBaHbt cneAylouIHe 3aMeqaHnrl

l. flpr,r o6pa6ome 3KcrrepuMeHTaJrbHbrx AaHHbrx He Aenanacb rrorpaBKa ua co6creeuHyro

xecrKocrb cABr4roBoro o6opyAoeauu.a, qro Aaer HecKoJIbKo 3aHItxeHHbIe 3HaqeHI,L

HopMilrrbHofi n c4auronoft xecrKocru TpeIqLIHbI.

2. Paspa6omHHaa MeroAHKa oueHKr4 HarprxeHHo-getpopuupoBaHHoro cocro{Hl,Ifl

Macc[rBa ropHbrx nopoA He oTpaxaeT 3anpeAenbHoe pa3pylxeHH, no KoHTaKTHbIM

HeoAHOpOAHOCTflM.

3. He nouqrHo cyulecrBeHHoe orJrlrr{He Necrrcocrefi KoHTaKToB, npl,IHflTbrx B MoAeJIbHbIx

pacqerax, or 3HaqeHr,rft, uolyueHHbrx B gKcrrepr,rMeHrax (crp. 57,86). He ylyuuaer Bocnprlrrtlq

pa3nuque B pa3MepHocrrx xecrKocrefi KoHTaKToB uo reKcry AI,IccepraIII4H.

4. Heqr,rorp, Ha ro, r{ro coricKarenb ynoMriuaer pa6orst Kalsrlana B.H., oH, uo-

BHAr,rMoMy, He 3HaKoM c ero crarbefi s coasropcrBe c Janchao Li <Numerical simulation of

interfaces in geomaterials: development of new-zero-thickness interface element>, e roropofi

AeMoHcrplrpyerc, qro gJreMeHT fy4naan BHoc[rr oruu6xy B 3HaqeHI4, TaHTeHIII,IIIJILHbtx

uanprxeHuft Ha gorpuruvecrofi craAVLt, a r,rMeHHo gra crTyaqz.fl paccMarpl,IBaerc, B

Ar.rcceprarluu.

5. .(ocrarovno 6ulo nocrpotlrb geQoprr,rrapoBaHHyro cerKy (Hanpuuep, pttc.2.4), qto6u

rroHrrb, qro 3HaqeHr,r, HopMansHoft xecrKocrn KoHTaKTa npu qucneHHoM MoAeJII4poBaHI'IH

AonxHbr 3Har{r4TerbHo rrpeBbt[rarb MoAynb IOHra. B nporueHoM cnyqae Moxer nportcxoAl4Tb

B3ar,rMonpoHr4KHoBeH[e creHoK KoHTaKTa, qro I4 noATBepxAaer talluua 2.2.

6. B Ar,{cceprarltrr4 orcyrcrByer cpaBHeHr.re pe3ynbraroB MoAenLIpoBaHHfl,, c

Qaxru.recruM AaHHsIMH.

10.3axmoqeHue

B qelon,1 yKtl3aHHbre 3aMeqaHrafl He cHHxarcT 3Haql4Mocru pa6omt. flpegcranleHHafl Ha

or3brB Ar.rcceprarluoHHafl paOora fln,tu'rpueaa Ceprer BlaguuupoBuqa Ha reuy <Pasnurue

MeroAr,{KH orleHKr,r HalprxeHHo-geQopnrr.rpoBaHHoro cocrosHl,tfl MacctlBa ropHblx nopoA c

yqeroM KoHraKTHbrx xapaKTepr,rcrHK crpyKTypHbIx HeoAHopoAHoc'refi> BbInoJIHeHa Ha

aKTyansHylo reuy, o6laAaer HayqHofi xosngHoft n npaxtuqecroft 3Har{I'IMocrbIo, sBJlrercfl

3aBepr.xeHHofi uayuuo-xnaluSuxaqaossofi pa6oroft, r roropoft Ha ocHoBaHI4H Teoperl'IqecKl4x

ucclegonaHufi, la6oparopuurx l,r:n,tepeHufi 14 pe3ynbraroB qHcJIeHHoro MoAeJII'rpoBaHHfl

onpeAeneH Auana3oH orpQexruuroro ncnoJrb3oBaHl,L o6teuHstx KoHTaKTHbIx 3neMeHToB AIL

MoAengpoBaHr,rq HanprxeuHo-4e$opMHpoBaHHoro cocroflHl,L MaccI,IBoB cKaJIbHbIx lopHblx

nopoA co crpyKTypHblMI,I Hapy[eHI,IfM14.



Ilpegcrar.ueHHaf, K 3arrII4Te Ar{cceprarluoHHa, pa6ora Ha coprcKaHue yueHofi creneHz

KaHAlIAara rexHllqecKr,rx HayK coorBercrByer rpe6oaatrflM, npeAtrBnqeMbrM B n.n. 9-14

<floloNesufl o nopflAKe flpucyxreHnr yqeHbrx creneHefl) BAK P@, a e€ anrop, fllrurpuer

Ceprefi Bna4nuupoBr4t{, 3acJryxr,rBaer npr,rcyxAeHur yueuofi creneHH KaHAr4Aara rexHr,rqecKnx

HayK no cileuuffIbHocru 2.8.6 - <feolrexaHlrKa, pa3pyrxeHr4e ropHbrx nopoA, pyAHHqHas

asporasbgzHaMuKa H ropHa, renlo$u:uxa>.

Orsrtr ee.(yueft opraHu3arluh paccMorpeH r,r yrBepxAeH Ha 3aceAaHr4n yr{eHoro coBera

fopHoro hHcrnryra Yparscrcoro orAereHa, Poccuftcrcofi aKaAeMrirz Hayr (<fH VpO PAb) -
Qurnara @e4epallnoro rocyAapcrBeHHoro 6roANernoro yqpexAeHu, HayKH llepnacxoro

Qe4epan*roro laccneAoBareJlbcKoro ueHrpa Ypalrcxoro orAeneHr,rfl Poccuficrcofi aKagLeMtkl

Cr apruuit Hayv uu fi corpyAH 14 K

ra6oparopu r Qusuuecxux rrpoqeccoB

ocBoeHu, reopecypcon fl4 YpO PAH, r.r.H. flaHbrcos I4eaH JIeoHHAoBHq

E-mail: ivoan@mi-perm.ru , ren. (342) 216-37 -03

Craprurafi uayv uuil corpyAHr.rK

ra6oparopu14 MexaHHKr4 ropHbrx

nopoA fl,l YpO PAH, x.r.H.

E-mail : rm_anton@mi-perm.ru, rer.

@eAocees Aurou KlrNroeu.{

CorracHur Ha o6pa6orKy nepcoHirJrbHbrx AaHHbrx.

CnegeHur o BeAyrueft opranrr3arlrlr
(DegepalrHoe rocyAapcrBeHHoe 6rcAxersoe yqpexAeHr,re HayKr,r flepnacnuft tpeaepanurrfi

HccneAoBaremcrcufi rIeHTp Ypalrcrcoro orAeneHr,r, Pocczficxofi aKaAeMr.uz HayK. Agpec:

614000, r. flepur, yr. JIeunHa, g, l3a. Ten.: *7 (342) 212-60-08; e-mail: psc@permsc.ru,

o$uquaruHurfi cafir http://www.permsc.ru

floAnucu craprxero HayrrHoro corpyAHuKa la6oparoprau QusuuecKux [poueccoB ocBoeHI,It

reopecypcos (fH YpO PAH> KaHAr{Aara rexHr.rqecKux HayK flaHmoea Veara lleonuAoguqa pt

crapuero Hayr{Horo corpyAHr.rKa na6oparopnl,t MexaHr.rKr,r ropHbrx nopo.q <fH YpO PAH))

KaHAHAara rexHr4qecKr,rx HayK @eAoceesa AHrosa KuN,tosl,tqa yAocroBeptrc.

flasHrrfi cneuuaJrlrcr tro

<fI4 VpO PAH) C.f..{eproNeHrco
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(342) 22s-00-s0
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