OT3bIB
Ha aBTopedepat nucceprannu Ilamuyvesa bopuca Hukoaaesnaa
Ha TeMy: «OneHKa BIAMSHHS MHKPOCTPYKTYPHI YIJIS HA CKJIOHHOCTH YrOJbHbIX ILIACTOB K
BBIOPOCOONIaCHOCTH, CAMOBO3IOPAHHIO H K YAEP:KAHMIO MEeTAHA B Ipu3aboiiHoii 30He
IUIACTa», HPEICTABJICHHOH HA COMCKAaHNE YIEHOH CTeNeHH KaHANIATE TeXHHYECKHX HAYK
no cuenuaabHocTH 2.8.6. «I'eoMexaHnKa, pa3pynieHHe rOPHBIX HOPOI, Py AHHIHAS
a3POra3oiMHAMHKA U ropHas TenIopu3nKa»

IIpencraBneHHbli aBTOpeepaT MOCBAMEH aKTYaJIbHON HaydHO-MPAKTHYECKOH 3a1a4e —
OIIPENEIICHHIO KPUTEPUEB OCOOEHHOCTEN CTPOCHHS YT I BO3MOXKHOCTH TPOTHO38 OMACHBIX
ra30JUHAMHYECKIX SIBJICHAHA (moBBIIIEHHOM ra3oHOCHOCTH, BEIOPOCOOIIACHOCTH,
CaMOBO3TOpaHMs), YTO HAPSAMYIO CBA3aHO C BOIIPOCAMHU 6e30IIaCHOCTH BEICHHS TOPHEIX paboT 1
3¢ PeKTHBHOCTRIO OCBOEHHUS YTOJIBHBIX MECTOPOXKICHHIA.

Jna yCTaHOBIICHHS 3aKOHOMEPHOCTEH pacHpemeleHHs METAaHOHOCHOCTH YTOJIbHBIX
IUIaCTOB BaXKHYIO pOJb HIPalOT CTPYKTYpHBIE (akTOpel pa3nuuHOro wacmraba — oT
PCTHOHANBHEIX TEKTOHHYECKMX HAPYIIEHHH [0 MHKPOCTPYKTYPHBIX OCOOCHHOCTEH YIS,
CymecTByromue MeTOABI HCCIEIOBAHHS W IIPOTHO33a OPUCHTHPOBAHEI NPEMMYINECTBEHHO HA
Makpo- H ME30ypOBEHb, TOrJa KaK MHKPOCTPYKTYPHBIE OCOOCHHOCTH yIiel, BKIKOYas
pacmpenenieHne TOpPOBOr0 IIPOCTPAHCTBA, TPEIIMHOBATOCTH M Ae()EeKTOB OpraHHIECKOro
BEIECTBA, YYMTHIBAIOTCA HEJOCTaTO9HO. B TOM YucIle, Oll€HKa BIMAHHSI MAKPOCTPYKTYPHI YIJIs
HA IIPOIIECCH] ra30HAKOIUIEHUS M BBIOPOCOONACHOCTh A0 HACTOSINETO0 BPEMCHH HENOCTATOYHO
paspabotarHBl. B oTO#f cCBiA3M guccepranmmoHHas pabora B.H. IlammdeBa mnpencrasiger
3HAYUTEIBHBI HayJHBIH HHTEpeC, IOCKOJIBKY NpeJlaraeT HOBBIM DOAXOA HE TOIBKO K
Ka4eCTBEHHOMY, HO M K KOJHYECTBEHHOMY ONHMCAHHIO MHKPOCTPYKTYPHOH HEOTHOPOJHOCTH
VIS,

AKTyaJIbHOCTE  BBIIONHEHHOTO  HCCICHOBaHHS  o0OyciloOBIE€Ha  HEOOXOIHMMOCTBHIO
HOBBIICHHS JOCTOBEPHOCTH IPOTHO3a BEIOPOCOONACHOCTH H CAaMOBO3TOPAHUA YTJICH B YCIOBHAX
pa3paboTKH ra30HOCHBIX IIJIACTOB, OCOOSHHO IPH YBEIUUSHUHM [IyOHHEI SKCILTYaTAIlHH YTONBHbIX
MECTOPOXKICHUM.

Haubonee 3Ha9MMBIM pe3yIbTaTOM PabOTHI SBJISETCA MPEIIOKEHHEI METO ONMCAHUA
MHKPOCTPYKTYPHI yIJLI, IO3BOIUBIIHHE NEPEATH OT €€ KaUueCTBEHHOH K KOJHISCTBEHHOM OIIEHKE
C HCIOIB30BAHHEM COBPEMEHHBIX METOJOB aHAJIM3a MU(PPOBHIX H300paXKEHHM €CTECTBEHHOM
YIOJIBHOM IOBEPXHOCTH. ABTOPOM MHPEUIOKEH M PpeayM30BaH COBPEMEHHBIH IOIXO,
OCHOBaHHBIH Ha pacuéTe HHPOPMAIHOHHOMN SHTPOIMH U CTATACTHYECKOM CIIOKHOCTH 110 JAHHBIM
CKaHMPYIOIICH 3JE€KTPOHHON MHKPOCKOIHH. JTO MO3BOJIIET PaccCMaTpUBaTh MHKPOCTPYKTYPY
yIiis Kak CIIOXKHYIO IPOCTPAaHCTBEHHYIO CHCTEMY M KOJIHYECTBEHHO OICHMBATL CTENEHb €&
YIOPSIOYEHHOCTH WM XaOTHYHOCTH.

Ocobo cnemyeT OTMETHTH HAYUHYIO HOBU3HY paboThl, GaKTHUECKH NpPEIIOKEHA HOBAS
KOHIIETIHS, CBA3BIBAIOINAS MUKPOCTPYKTYPHYIO OpTaHHM3alHIO YIIIA ¢ €r0 T'a30AHHAMHYECKAMH
CBOMCTBaMH, 9TO IIO3BOJIIET IPOTHO3UPOBATE ONACHEIE SIBACHHUS:



— IlokasaHo, 4TO XaoTW9Has CTPYKTypa YIJIA, BHIBIEHHAS Ipd 00paboTKe IH(POBHIX
U300paKECHUH, MOIYYECHHBIX C IIOMOIBIO 3IEKTPOHHOTO MHMKDPOCKONR, COOTBETCTBYET
HOBHIIHEHHOM CIIOCOOHOCTH K yAEP)KaHHUIO METaHa, T.€. COPOLIHOHHOM CIIOCOGHOCTH YTTIA K ra3aM.

— ABTOp mokasai, 4T0 Me€TaH NIPEHMYIIECTBEHHO CBs3aH C jedexTaMu (apaMarHMTHEIMH
IEHTpaMK) aau(paTHIeCKOd COCTABIIAIOMEN OPraHM9eCKOTO BEIIECTBA YIJIEH, YTO IIO3BOIET
CBS3aTh MOJICKYJIAPHBINA YPOBEHD OPTaHU3AAN C MAKPOCKOIIMIECKAMH CBONMCTBAMH YIJIA.

— BrmBrena cBa3p MEXIY MEKPOCTPYKTYPOIf ¥ BEIOPOCOONIACHOCTRIO YIOMBHEIX IIIacToB. B
OTIMYHE OT TPAJUIMOHHBIX IPEICTABICHHH, CBA3BIBAIONIUX BHIOPOCHI IPEHMYINECTBEHHO C
TEKTOHHYICCKIMH HapyIICHUSAMH ¥ Ta30BBIM JABICHHEM, B paboTe OKA3aHO, YTO BAXKHYIO POIIb
HIpaeT TaKXKe COYCTAHHE YYaCTKOB C PA3IMIHOM CTENEHBIO CTPYKTYPHOM YIIOPAIOYEHHOCTH.

— YcraHOBjI€HA 3aBHCHMOCTH CKJIOHHOCTH K CaMOBO3TOPAHHMIO OT MHKPOCTPYKTYPHOMH
HeoxHopoaHocTH. [TokasaHo, 4TO yBeIMYEHHE XaOTHYHOCTH CTPYKTYPHI CIIOCOOCTBYET POCTY
YZACIBHOM MOBEPXHOCTH M aKTHBH3AllMH COPOIMH KHCIOPOA], 9TO SBISETC BAKHBIM (aKkTOpoM
CaMOBO3TOpaHHUA.

PaboTa BEMONHEHA Ha BHICOKOM METOIMYECKOM YPOBHE. ABTOp HCIIONB3YET KOMILIEKC
COBPEMEHHBIX METOJIOB, BKIIOYAS: CKAHUPYIOMYIO 3IIEKTPOHHYI0 MHKPOCKOIHIO, 3JICKTPOHHELA
IapaMarHUTHEI PE30HAHC, METOABl aHaNHM3a M300paXCHHH ¢ HCIOIB30BAHHEM IMHApieT-
npeobpa3oBanuif, pacuéT HHYOPMAIMOHHBIX XapaKTEPUCTHK CTPYKTYPHL. Takoif KOMILTEKCHLIH
IIOAXOJ, COOTBETCTBYET COBPEMEHHBIM TEHACHIMAM MYJILTHIACHUILIHHAPHOTO ITOJX0/a B HAYKE
M B TCOJNOTHH YrONBHBIX MeCTOpoxaeHuH. Ocobo ciaexyeT OTMETHTH KOPPEKTHOCTH
HMHTEPIPETAMH MONYyYeHHBIX pPE3YJIBTaTOB M HX COIOCTaBJIIEHAE C CYIIECTBYIOIIHMH
IPEJCTABICHUAMHE O CTPOCHHH YIOJBHOTO BEINECTBA.

IpaxTdeckas HeHHOCTH pabOTHI 3aKIIIOUACTCA B Pa3spaboTke METOAMKH, O3BOJLIONICH B
pesysibraTe OLCHKH HEOXHOPOJHOCTH MHKPOCTPYKTYPBI YIJIEH BEBINENATH YYaCTKH YIOJBHEIX
I1aCTOB C BBICOKOM BEPOATHOCTBIO CKIIOHHOCTH K OIACHBIM SABICHHSM. Ha ocHOBe 3HaHHI o
MEKPOCTPYKTYPE MOXKHO YTOYHATH IIPOTHO3 BBIOPOCOONACHOCTH, UTO IIOBBICHT OE30IIACHOCTD
BeZIcHHs rOpHbIX paboT. [IpezioxeHHbIH M0 1X0 MOXET OBITh MCIIONB30BAH KaK JOIOHEHHE K
CYIICCTBYIOLIMM METOJaM TIE€OJIOTO-IIPOMENIUICHHOTO aHAIM3a, BKJIOYAs IOCTPOCHHME KapT
ra30HOCHOCTH U OLIEHKY CTPYKTYPHBIX 0COOCHHOCTEH ILJIaCTOB.

Pesynprarsl mccienoBaHmii OmMyONMMKOBaHE! B 15 myOIHKanMax M JOKIAJBIBAIMCH Ha
MEXIyHApOIHBIX M POCCHHCKHUX KOHGCPEHITHAX,

Jameuanns
B nenoM paboTa BBIIOJHEHA HA BBICOKOM HAyYHOM YpPOBHE. B KadecTBe 3aMevaHHil

[OXKETAaHUH MOXKHO OTMETHTD:

1. AsTop Aenaer akneHT Ha yAEp)KaHHE OOJBIIEr0o KOJHYECTBA METAHA B IpH3abOHHON 30HE
YTOJIBHOIO IJIACTA, IPH 3TOM HE IMOACHAA CBA33HO JH 5TO C €CTECTBEHHBIMH IPOLECCAMHE B
yrasx wid ¢ (GOpMHPOBaHHEM HOBBIX HEOAHOPOJHOCTEH B TEXHOTEHHBIX IPONECCaX IPH
paspaborke miacta. Heobxomumo Goilee 4eTKO pasrpaHHYMTH NPUPOJIHBIE (HAKTOPHI H
HU3MEHEHMs, BO3HUKAIOIIME IIPH HArpyske Ha IDiacT B mpouecce paspabotku. BosmoxkHo,
Heo0XO/MMO TIPOBECTH CpaBHEHHE pPe3YJbTATOB HCCACIOBaHMH 0o npobaM  yriei,
OTOGPaHHBIM B CKBXHHAX, PACIIONOXKEHHbBIX BHE 30HEI BIMAHHA NMPH3a00MHBIX IPOLECCOB.



MoXHO pPEKOMEHJOBATh CONOCTABJICHHE IIOTyYCHHBIX MHUKPOCTPYKTYPHBIX MApaMeETPOB C
JaHHBIMH MaKpOMAacINTaOHBIX FE0JIOTHIECKHX MOJIETICH.

2. IlomuepxuBaerca, 4YTO DNpHMEHEH METOJ KOJMYECTBEHHON OLEHKM CTPYKTYPHOM
HEOJHOPOAHOCTH «IIPUIOAHOTO Ul aHamm3a yoisa». XOoTenock OB 0ojlee  TO4YHOE
OIPEACICHAE, HA OCHOBAHWH Y€T0 BEIOHpANICs «IPHTOJHEIH» yroib. 13 310it hopMymposku
CJIEAYET, 9TO IMPOU3BOAMIACE OTOPAKOBKa P00, €€ MPUHIINIT He OMHCaH.

3. B aBropedepare ykasaHO, UTO IpeIMETOM HCCIACHOBAHHA SABIETCA MHKPOCTPYKTYpa
KaMeHHBIX yrieii Kysnenkoro, [ledopckoro u JIoHEIKOro yroabHBIX 6acceliHOB. DTO 0Y4EHb
ITOJIOKUTEIPHO XapaKTepH3yeT MONYYCHHBIE pe3ysibTaThl, T.K. pa0boTa BEHIIOJIHEHA IS
PasIMYHEIX Teonormdyeckux o6wekroB. Ho k coxamenuio, moapobHoii wmHdOpMammu o
(baKTHYECKOM MaTepuaie M MeTOAHKe Onpo0OoBaHusS He IPHBEAeHO. He XBataeT JaHHBIX O
CTEIeHH MeTamMopdu3Ma ONpOoOOBaHHBIX yrieil, MOPGOIOIHH IUIACTOB, YAAJIEHHOCTH OT
TEKTOHMYECKUX HApyIICHUH U APYrOH reos1orudeckoil HHGpOpMaInm.

4. He coBcem monsaten Puc.7. OueHKa cremeHH YIOPAMOYEHHOCTH JICMECHTOB B CHCTEME
KOOPAUHAT «OHTPOIHA-CIOKHOCTEY IO CepusM MHKpodoTorpadmii, NpPUBEICHHBIA B
aBTOpedepaTe NMOKa3bBaeT 00beAMHEHHE OOAACTRIO 2 PE3YIbTATOB, BHIICICHHBIX B 007aCTh
1. Het B yci10BHBIX 0003Ha9E€HMSAX, YTO [T0KA3aHO KPY)KKaMH, UTO KBaaparukamu. He omucano
TaKkoe 00bEAMHEHNE BEIIECJICHHBIX 00acTei.

5. B TpeTheM 3amuImaeMoM HONOXKEHHH AETAeTcs aKUEeHT Ha MapaMeTpe ra30HOCHOCTH YTieH
npu3a00iHOH 30HbL, IPH 3TOM HHKaK He 0003Ha9aeTCs BO3MOKHAS Pa3sHHIA DTOTO IapaMerpa
OT cTeneHd npeobpazoBanHocTH yrieil. Heobxoauma nanbHeiinas anpoOamys METOUKH HA
GoJbImeM KOIMYECTBE YIIIeH pa3iMYHbIX CTagnit MeTaMopdusma.

6. ManepanpHblii COCTaB YITIEH M €ro BO3MOXKHOE BIMSHHE HA ONACHBIE SBJICHHS IPHBEICH
aBTOPOM TOJIbKO HA YPOBHE BBIACICHMs BHUTPHHHTA W HHEPTHHHWTA, NpPHUYEM, CYId IO
OIMCAHMIO, NPH BHIICJCHHH MaKpPOJHMTOTHIOB YITIA (OiecTAINMA W MaTOBBIA IIPOCIIOH).
Pexomengyro yrmyOute m3ydeHHe 3aBHCHMOCTH CKIOHHOCTH K OIIACHBIM SIBICHHSM OT
yrieneTporpagugeckoro cocrapa yriei.

YKa3aHHBIC 3aMEYaHHS HOCAT PEKOMEHIATENBHBIA XapakTep M HE CHEXKAIOT 00Imei

BBICOKOH OLIEHKU paboThI.

3aknxovenue

Huccepranus ITammuesa B.H. sBisercs 3aBeplIEHHBIM HAyYHBEIM HCCIELOBAHUEM, B
KOTOpOM peINeHA aKTyaJbHas 3aJadya YCTAaHOBJICHHSA BIMAHUSA MHKPOCTPYKTYPHI YIS HA €ro
ra3oqUHaMHYECKHE CBOKCTBA M CKIOHHOCTh K ONAcHBIM sBICHHAM. Pabora xapakrepusyercs
HAY4YHOH HOBH3HOHM, METONHMYECKOH OOOCHOBAHHOCTBIO H MPAKTHYECKOH 3HAYMMOCTHIO.
IlomyyeHHbie pe3yIbTaThl BHOCAT CYHIECTBEHHBIH BKIIa B Pa3BUTHE IPEICTaBICHHH O CTPYKType
YTOJIBHOTO BEIIECTBA HA MHKPOYPOBHE M MOIYT OBITH HCHOJNB30BaHBI MPH PEIICHHH 3a1ad
MPOrHO3a M IPEeIOTBPALIECHHAS ONACHbIX ABJICHHM B YTOIBHEIX MaXTax.

Cumraro, 4ro amccepranus [lamwueBa bopuca Hwukonaesmua «OneHKa BIMAHHS
MHKPOCTPYKTYPHI ~YIiIi Ha CKIOHHOCTH VYIOJIBHBIX IUIACTOB K  BBEIOPOCOOIACHOCTH,
CaMOBO3TOPaHHUIO ¥ K YACPXKAHHIO METaHa B IpU3abOHHOH 30HEe IIacTa» COOTBETCTBYET
TpeGoBanmsaM 1. 9 «llogoXeHHE © NPHCYXKACHHH YYCHBIX CTEIEHEH» YTBEpP:KAEHHOIO
nocranosnenueM Ilpapurenscrsa Poccuiickoit @eneparun Ne 842 or 24 cemrsabps 2013 r.
(c VI3MEHEHHAMY H JIONOTHEHHAMH ), IPEABABIIAEMbIM K KaHIUAATCKUM AUCCEPTALIUSM, a €€ aBTOp
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3aCIyKHBAeT IMPUCYXKACHAA VIEHOH CTETICHH KaHUAATa TEXHUYECKUX HayK IO CIIEI{HALHOCTH
2.8.6. «l'eoMexaHuKa, pa3pylICHHE TOPHBIX [OPOZ, PYAHHYHAS a’pOTa3ojHHAMUKA M TOpHas
Termrodu3uKa.

Maxkapora Eaena IOpreBHa,

KaHIUOAT Te0JIOr0-MHHEPAIOTMIECKUX HaYK,

JoueHT Kadeapsl «I eoloruu B T€OXMMHAHA TOPIOYNX
HCKOTaEeMEIX» reojlorudeckoro gaxyaprera MI'Y uMenn
M.B. JlomonocoBa

« PW» &%M«_P 2026 1.

S, Maxaposa Enena IOpreBHa, KaHIAUAAT TE0I0r0-MUHEPATIOTHUECKHX HAYK IO CIIEITHATLHOCTH
25.00.12 «I'eonorusi, IOUCKH ¥ pa3BeKa HEPTAHBIX U ra30BbIX MECTOPOKACHUNY, AAIO COTIIACHE
Ha BKIIIOYEHHE CBOMX IEPCOHANBHBIX AAHHBIX B aITECTAllMOHHBIE NOKYMEHTHI, CBA3aHHBIE C
paboToii AUCCEPTAIMOHHOTO COBETA, U UX AabHEHINYIO 00paboTKy.

OenepanbHOe TIOCYJApCTBEHHOE OIOMKETHOE 00pa30oBareNbHOE YUPEKACHHE BBICIIErO
obpaszoBaHus «MOCKOBCKHI ToCydapcTBeHHBIH yHHBepcuTeT mMmenu M.B. JlomoHOCOBay,
Te0JIOTHIECKHH (aKy;IbTeT, Kadeapa reoJoTHH | T€OXUMHH FOPIOYHX HCKOIIaeMEIX.

Anpec: o¢. 616, Jienunckue ropsr, 4. 1, Mocksa, 119234

Ten.: +7 (495) 939-23-32
9. moura: lenamakarova87@yandex.ru

Ilognucs Enenst FOpreBHB1 MakapoBoii 3aBepsro:
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