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SJAKJTIOYEHUE
DenepalibHOr0 rocy 1apCTBEHHOIO aBTOHOMHOI'0 00pa30BaTeIbHOIO YUPEKICHUS

BbICILIET0 00pa3zoBaHus «HanmoHambHBINA HCCIIEI0BATEBCKHUM
Tomckun nonmurexunyeckuit yausepcure (HU TITVY)

Jluccepraunsas «MukpomexaHuka (POpPMHPOBAHHS YINPYrHX H TeIJIOBBIX
XapPAKTEPHUCTHK MeETA/JIOMATPHYHBIX KOMIIO3HTOB ¢ MHOro(pasHod mnepexoaHoM
30HOH MeEKAY BKJIWYEHHSAMH M MaTpUHUei» BBIIOJHEHA B  OTAEJEHUHM
MaTe€pHUaJIOBEIEHUS] HWHXXEHEPHOM IIKOJIbI HOBBIX IMPOM3BOJICTBEHHBIX TEXHOJIOIUN
DenepanbHOr0 rocyAapCTBEHHOIO AaBTOHOMHOIO 00pa30BaTEIbHOIO  YUYPEKIEHUS
BBICILIETO 00pa3oBaHUs «HauuoHanbHbIN UCCJIeOBATEIbCKHUM TomMckum
MOJIMTEXHUYECKUH YHUBEPCUTET» U B J1a0OpaTOpUM HEJHMHEHMHOH MeXaHUKHU
MeTaMaTepruajioB MW MHOIOYpOBHEBBIX cHCTeM DenepanbHOro rocyJapCcTBEHHOIO
OIOKETHOTO y4pexaeHUs: Hayku MHCTUTyTa QU3MKH MPOYHOCTH M MaTEpHAIOBENCHUS
Cubupckoro ornenenus Poccutickoii akanemun Hayk (PI'BYH UDIIM CO PAH).

B nepuox mMOAroTOBKM AuccepTalMd  COUCKatenb AHHCHMOBa Mapus
AnekcanapoBHa (nara poxxaeHus 23.01.1988 r.) obyyanace B oyHoi acniupantype HU
T11Y mo nanpasnenuro noaroroBku 03.06.01 duszuka u acTpoHOMHsi U paboraia B
OT/JIeJICHUU MaTePHAJIOBEICHUS B IOJDKHOCTH accucTeHTa. B nepuoas ¢ 17.05.2017 r. o
31.12.2017 r. u ¢ 01.03.2018 r. mo 15.12.2018 r. paGoTtasia B JOJDKHOCTH HHXXEHEpa
JIadOpaTOpUM KOMITBIOTEPHOIO KOHCTpYyHpoBaHHs MaTepuanoB, ¢ 30.12.2018 r. mno
HacTosilllee BpeMsi — B JO/DKHOCTH MIIQJUIEr0 HAy4YHOTO COTPYAHHMKA JIabopaTOpUH
HEJIMHEMHON MEXaHHUKH MeTaMaTepualioB U MHOroypoBHeBbIX cucteM UDPIIM CO PAH.

B 2014 r. AuucumoBa M. A. ¢ oTiMureM OKOHYMIIa Maructpatypy denepaibHOro
rOCYyJapCTBEHHOIO  aBTOHOMHOIO  OOpa3oBaTe€lbHOrO  YYPEXKJIEHHUS  BBICIIENO
oOpa3zoBanusi «HauumoHanbHBIH HcclenoBaTeNbCKUM TOMCKUN  MOJMTEXHUYECKUM
YHUBEpCUTET» 10 HarpasjieHuro 15.04.01 MamuHocTpoeHue.



Jluriom 00 okoHuyaHuu acniupaHTypbl (Ne 107004 0016668) Beigan 30.06.2018 .
B DI AOY BO HU TIIY.

CopaBka (Ne32 ot 25.02.2021 r.) o caade KaHAUJATCKUX DK3aMEHOB [0
HanpaBiaeHuro noaroroBkd 01.06.01 — Marematuka ©W MeEXaHHKA, Hay4YHOMU
crieranibHocT 01.02.04 — Mexanuka aedopMupyemMoro TBepaoro Tteja ((hu3UKO-
MaTeMaTH4YeCKUe  HayKu)  BblJaHa  OTAEJOM  acnupaHTypbl  DenepaibHOro
rOCYJapCTBEHHOIO OKOKETHOIO yupexJaeHusl Hayku MHcTUuTyTa (UM3UKH MPOYHOCTH U
matepuasioBeieHuss Cubupckoro otaeneHus Poccuiickoli akajieMUH Hayk.

Hayunbii pykoBogurens — KHszeBa AHHa ['eoprueBHa, DenepaibHoOe
OCYJapCTBEHHOE OKDKETHOE yupexJaeHue Hayku MHCTUTYT (U3MKH IPOYHOCTH H
matepuasioBesieHuss Cubupckoro otaesnieHus PoccuiickoM akageMuu HaykK, IJIaBHBIH
Hay4YHbI COTPYOHUK J1A0OpAaTOpPUU HEJIMHEMHOW MEXaHHMKH MeTaMaTepHalioB M
MHOI'OYPOBHEBBIX CUCTEM, JOKTOP (PU3UKO-MATEMATUYECKHUX HAYK, ITpodeccop.

[To utoram oOCyx/1eHUsI HA HAYYHOM CEMHUHape OTJeJIEHUs MaTepualoBeNeHHs
WH)KEHEPHOMW LIKOJIBI HOBBIX MPOU3BOACTBEHHBIX TexHosorud HWU TIIY npunsaTo
CIIEIYIOIIEE 3aKIFOUYEHHE:

AKTYaJIbHOCTb TeMbI JJUCCEPTALHH

Pabora AunucuMoBor M.A. mnocCBslll€eHAa aKTyaJlbHOM 3ajadye — OILEHKE
S(O(OEKTUBHBIX CBOMCTB METAJIOMATPUYHBIX KOMIIO3HUIIMOHHBIX MAaTEpHAJIOB C
TBEPAbIMU BKIIHOYEHUSAMH METOJAaMHM MHKPOMEXAaHUKH C Y4YETOM OCOOEHHOCTeH
dbopMUpPOBaHUS MHOIO(A3HOI'O MEPEXOJHOrO CJIOSI MEXYy YaCcTUILeH U MaTPHULIEH.

[lockonbKky TpeOOBaHUsI K KOHCTPYKLIMOHHBIM MaTepuajiaMm, MPUMEHSEMBIM B
COBPEMEHHBIX TEXHOJIOTHUSX, BO3pPACTAlOT, OOJIBIIOE PpacCIpPOCTpPaHEHUE MOJYYUIIH
METAJUIOMATPUYHBIE KOMITO3ULIMOHHBIE MaTepualibl C TBEePJbIMU BKIHOYEHHUSIMH. OHHU
00JIafat0T BBICOKOUW TEIUIONPOBOAHOCTHID UM HHU3KHMM KO3(D(OHUIIMEHTOM TEIUIOBOI'O
pacUIMpPeHHs], U LIIUPOKO UCIIOJIB3YIOTCS JIsI TEPMUUYECKOTO YIIPABJIECHUS 3JI€KTPOHHBIMHU
KOMIIOHEHTaMU. B r1ponecce KpUCTAJUIM3ALMM MEXIAY MaTpUulled W BKIHOYEHHEM
obpa3yeTcss mepeXOoaHbIM CJIOM C HOBBIM XHMHMYECKHM COCTABOM. TOJIIIIMHA W COCTAaB
[IEPEXOJHOr0 CJI0s TAaKXE OKa3bIBACT CYIIECTBEHHOE BIIMSIHUE Ha CBOMCTBa BCErO
KOMITO3UTa, [MO3TOMY HHTEPEC BBI3bIBAIOT IMPOLECCHI, MPOTEKaIOIKMe Ha TI'paHHUIAX
pa3zaena ¢as.

Bo3MOXxHBI HEKOTOpbIE CIOCOOBI YIpaBJIE€HUSI CBOMCTBAMHM KOMIIO3UTA ITyTEM
U3MEHEHUsT  KOJIMYeCTBA  KOMIIOHEHTOB,  (OpPMBI  apMHUPYIOLIMX  YacCTHII,
T€XHOJIOTUYECKUX TapaMeTPOB MPOLIECCOB.

MaremaTHyecKkoe MOIEJUPOBAHUE IT03BOJIAET HU3YUYUTh BJIMSIHUE KaK KaXKJOTo
napameTpa UHIAUBUIYAJIbHO, TAK U KOMILUJIEKCHO (COYe€TaHUe ITapaMeTPOB).

Kiaccuyeckue MOIEnHd IO3BOJISIFOT YYECTh COCTaB, paclpeiejieHHe YacTHIl,
CTPYKTYpPY [OTOBOI'O Marepuaja, OJHAKO U3Yy4YEHHE M3MEHEHUS CBOWMCTB B IIpOIEeCCe



CUHTEe3a TpedyeT Oojiee ciiokHOro noaxojaa. Kak npaBuio, Bce uM3BeCTHbIe pabOTHI B
CTaTUKE 10 U3BECTHOU CTPYKTYpPE, KOTOPYIO MOJYUYHIIH SKCIIEPUMEHTAJILHO.

B pabote npeayioxkeHa Mojielb, MO3BOJISAIOIIAS 3aMEHUTDh YaCcTh SKCIIEPUMEHTA I10
[IOJIYYEHUIO CTPYKTYP YHUCIIEHHBIM MOJIECIMPOBAHUEM WU H3YUYUTh H3MEHEHHE CBOWCTB
KOMITO3UIIMOHHOIO MaTrepualia B JUHAMHKE.

OcHoBHBbIE pe3yJibTaThl, MOJyYeHHbIE COMCKATEJIeM BIiepBbIe

. Paccuuranbl 3(P@deKTUBHBIE CBOWCTBA (MOAYJbL YIIPYrOCTH, KO3(DPUIIUEHT
TEIUIOBOIO pACLIUPEHUs, KOIPPUUUEHT TEIUIONPOBOJHOCTH) METAIIOMATPHUYHOIO
KOMIIO3UTa C HEOJHOPOAHBIMU  YaCTULUAMHM TIPpd  YCJIOBUM  (POpMUPOBAHHUS
HECIUJIOIIHOCTH MEXIY MAaTPHULIEU U BKJIKOYEHHUEM.

2. YCTaHOBJIEHA B3aUMOCBS3b MEXAY KO3D(OULMEHTAMH TEIJIOBOrO pacIIdpeHHs
U TEIIONPOBOJHOCTHA (3aBUCSLIMMHU OT YOPYTHMX CBOMCTB), MeXIy Ko3(duimeHToOM
TUPPY3UU U KOO(POUIHUEHTOM  TEIJIONPOBOAHOCTH  JJIS  METaJJIOMAaTPHUYHBIX
KOMITO3UTOB C YIIPOUYHSIOIUMH BKIIOYEHHUSIMHU.

3. Ilpennoxena mozens GOPpMUPOBAHUS MEPEXOJHBIX 30H MEXIy chepHyecKoi
YaCTHULIEH, MOKPBITUEM U MATpPULEH C YYETOM KHHETUYECKUX SIBJICHHUW Ha IpuUMeEpe
cucteMbl C/W-AL.

4. ChopmysiupoBaHa MOJIe/Ib POCTA HOBBIX (pa3 B MPOLIECCe CHHTE3a KOMITO3UTA B
paMKax TEOpHUH PEaKLUOHHOU NUP(PY3UuM B CHEPUYECKOH INeOMETPHH, MO3BOJISIONIAS
pacCYUTHIBATH MEXAHUYECKHUE HAMPSHKEHUS! XUMUYECKOW U UM PY3UOHHONM MPUPOHI B
[IePEXOAHBIX 30HAaX B OKPECTHOCTAX TIpaHull pa3jaena. Bo3MOXHOCTH Moaenu
npousuiroctpupoBaHbl Ha npuMmepe Al-W u Ti-C cucrem.

>. B pamMkax HCIojib30BaHHOIO MHKPOMEXAaHHYECKOro I10JIXOoJa HCCiea0BaHa
3BOJIFOLUS 3P (PEKTUBHBIX CBOMCTB KOMITO3UTA B MPOILECCEe CUHTE3a B Pa3HBIX YCIIOBUSIX.

Teopernyeckasi 3HAYUMOCTH PAdOTHI

Pa3zpaboraHHble MoOAENM MO3BOJISIIOT H3YYUTh BIHMSHUE YCJIOBHH CHHTE3a
METAJJIOMATPUYHOIO KOMIIO3UTa Ha 3aKOHOMEPHOCTH (DOPMUPOBAHHUS IE€PEXOIHOIO
CJIOSI MeXY YacTHULaMH U MaTpULIEU U MMPOAHAJIM3UPOBATH BIIMSIHUE JOJHM BKJIIOYEHUH,
[MHPUHBI M COCTaBa IIEPEXOJHOr0 CJos Ha 3(P(EeKTUBHbIE CBOWCTBA MaTepHalia.
Pe3ynbpraTel ornpeneneHusi CBOMCTB MOTYT ObIThb MCMHOJIB30B3HBI IPH TEOPETHUYECKOM
U3Yy4YEeHUHU MEXAHHYECKOr0 IIOBENCHUSI KOMIIO3UTOB, H3IrOTOBJIEHHBIX B pa3HBIX
yCJIOBUSIX.

IIpakTHYeckasi 3BHAUUMOCTDb padOThI

IIpeacraBiieHHOE B pabdoOTe TEOPETHUECKOE MCCJIEIOBAHHE HMEET BaKHOE
[IPAKTUYECKOE 3HA4YeHHEe I ONTUMHU3ALMU MPOLECCOB CHHTE3a KOMIIO3UTOB C
3aJJaHHBIMH CBOMCTBAMH, OIIPEACISIOIIMMHA MEXaHUYECKOE IOBEJleHHE KOMITO3UTOB.
YcTaHOBJIEHHAs B3aWMMOCBSI3b MEXJY CBOMCTBAMHU Pa3HOM MNPUPOILI CIIOCOOCTBYET
pa3sBUTUIO METOJOB JKCIIEPUMEHTAJILHOIO onpeaeieHuss 3(P@PeKTUBHBIX CBOMNCTB.

HpeJ_IJIO}KeHHBIe MOACIIN U PC3YJIbTATbl UX dHAJIM3a I[MTO3BOJIAOT AATh PEKOMCHAALIUH I10
3



VCIIOBUSIM  CHMHTe3a,  OO€CIeYMBaKwIIMM  HEOOXOAUMbIE  MeXaHUYeCKHe U
TeTUIOMU3NYECKHEe CBOMCTBA.

JIOCTOBEPHOCTDL pPe3yJibTATOB pPadOThl MPOBEPSIACh CPABHEHUEM C U3BECTHBIMU
AHAJIUTUYECKMMHU M YUCIEHHBIMH PEIIeHUSIMH, HCCJIEJOBAHUEM CXOAUMOCTH IIpH
BapbUPOBAHUU  LIAroB  MPOCTPAHCTBEHHOW CETKHU M COINOCTABJIEHUEM  C
YKCIIEPUMEHTAIbHBIMUA JaHHBIMH, UMEIOILLIMMHUCS B JIUTEpATYpE.

JIMMHBIM BKJIAJ aBTOpPa COCTOMT B HM3YYEHUHM JIMTEPATypbl [0 TEME
UCCIIEIOBAHUS, OOCYXXIEHUH LEeJIM M 3aJay HMCCIeJOBaHUM, pa3paboTKe ajaropurMa
PELIEHUSI U TEOPETUYECKOW MOMIEJIHM, HAIIMCAHUM W OTJAJKEe IpOorpaMM, 4YHUCJIEHHOMU
peaju3alyd  NPEIOKEHHBIX  aJlOPUTMOB, aHAJM3  IMOJYYEHHBIX  YHCJIIEHHBIX
pe3yJIbTaTOB, (DOPMYJIMPOBAHUM OCHOBHBIX HAYUYHBIX MOJIOKEHUU U BHIBOJIOB.

OcHoBHOe coaep:kaHue padOTHI U3JI0KEHO B 9 myOsMKaLUsIX, U3 KOTOPBHIX 2
CTaTbU B IKypHajax, pekoMeHaoBaHHbIXx BAK, u 7 crared B KypHajiax,
WHJIEKCUpYyeMbIX B Scopus U Web of Science.

Cmambu 6 peyeH3upyemublx HayuHblX HCYPHANAX, 8X00auux 8 nepeueHsv BAK.

1. AuucumoBa M. A. OueHka 3(p(HOEKTUBHBIX TEIJIOBBIX CBOMCTB KOMIIO3UTOB Ha
ocHoBe TuTaHa / M. A. Auucumona, A. I'. Kusazesa, 1. b. CeBocThsiHoB // BecTHHK
TomMckoro rocygapcTtBeHHOro yHuBepcurera. Maremaruka U mMexaHuka. — 2018 — No.
51.—C. 64-74.

2. AnucumoBa M.A. OueHka HanpsOKeHUM U JaedopMauui B MOpolecce
(GopMHUpPOBaHUS MEPEXOJHOTO CJI0S MEXY YacThued U matpuler / M.A. AHUCUMOBA,
A.l'. KnuszeBa // BectHuk Tomckoro rocygapcTBeHHOro yHUBepcUTeTa. MareMaTHKa U
mMexaHuka. — 2020. — Ne.63. — C. 60-71.

Cmamou 6 JcypHanax, unoekcupyemoix 8 Web of Science u Scopus:

3. Anisimova M. A. The Effect of the Parameters of Inclusions on Effective
Properties of Materials in Terms of Micromechanics / M. A. Anisimova, I.
Sevostjyanov, A. G. Knyazeva // AIP Conterence Proceedings. — 2015. — Vol. 1683 —
020009

4. Anisimova M. A. Dependence of the effective diffusion coefficient of a matrix
composite on the size of inhomogeneities / M. A. Anisimova, I. Sevostjyanov // Applied
Mechanics and Materials. — 2015. — Vol. 756. — P. 389-393

5. Anisimova M. A. Effective thermal properties of an aluminum matrix
composite with coated diamond inhomogeneities / M. A. Anisimova, A. G. Knyazeva, .
Sevostjyanov // International Journal of Engineering Science . — 2016 — Vol. 106. — P.
142-154.

6. Anisimova M. A. Evaluation of the Parameters of Interface Zone Formation
Model / M. A. Anisimova, A. G. Knyazeva // AIP Conference Proceedings. — 2016 —
Vol. 1783 — 020006.



7. Anisimova M. A. Connection between diffusion coefficient and thermal
conductivity of a metal matrix composite / M. A. Anisimova, A. G. Knyazeva, I.
Sevostjyanov // IOP Conference Series: Materials Science and Engineering. — 2017 —
Vol. 175 -012051.

3. Anisimova M. A. Stresses in the vicinity of the reaction cell during the
synthesis of the composite of nonequilibrium composition / M. A. Anisimova, A. G.
Knyazeva // Nanoscience and Technology: An International Journal — 2020. —Vol. 11
(1). —P.37-54.

9. Anisimova M. Evolution of the effective elastic properties of metal matrix
composites during the synthesis / M. Anisimova, A. Knyazeva, I. Sevostjyanov //
[nternational Journal of Engineering Science. — 2020. — Vol. 153. — 103307.

Anpobaunus padorbl. OCHOBHBIE pe3yJibTaThl pabOThl OBLIM NpeACTaBIEHbl Ha
CIEOYIOLIUX HAay4dHbIX Meponpusatusx: «Summer School on Micromechanicsy
(r.besmexosa, Ilonbma, 2015); IV u V MexayHapoqHoii Hay4YHO-TEXHHYECKOM
KOH(PEpPEHMHU MOJIOJABIX YUYEHBIX, aCIIMPAaHTOB U CTYJEHTOB «BBICOKHE TEXHOJIOrMU B
COBpeMeHHOU Hayke u TexHuke» (Tomck, Poccusa, 2015, 2016); XLIII u XLV
MexayHaponHon KoH(epeHuuu «Advanced Problems in Mechanics», (r. CaHkrt-
[lerepOypr, Poccus, 2015, 2017); IlepcnekTuBHBIE MaTepHalbl C HEPAPXUUECKOMH
CTPYKTYPOH I HOBBIX TEXHOJIOTUU M HAZEXKHBIX KOHCTPYKLMU (Tomck, Poccusa 2015,
2016, 2018, 2019); mexnyHapoausii cemuHap «Problems of Materials Science in
Additive Technologies» (Tomck, Poccus, 2016); «4th International Conference on
Competitive Materials and Technology Processes» (r. Muikoinsl, Beurpus, 2016);
MeXIUCUMIUIMHAPHBIM  CeMHUHAp €  MEXAYHApoAHBIM  ydacTueM: "Mertousl
MHOIOMAacCIITA0HOI0 MOJEIUPOBAHUS M UX MNpuioxeHus" B MHcTuTyTEe npuKiagHOM
mexanuku PAH (r. Mocksa, 2016, 2018); «3rd International Conference on Rheology
and Modeling of Materials» (r. Muwmkonsu, Benrpusi, 2017), X Bcepoccuiickas
Hay4Has KOH(QepeHUUss «PyHIaMeHTAIbHbIE U MPUKIATHbIE TTPOOIIEMBI COBPEMEHHOM
mexaHuku» (Tomck, Poccus, 2018).

HayyHasi crneuHa/JIbHOCTh JHCCEpPTALMH. AHAJIM3 JUCCEPTALMOHHONW paboThl

AHucuMoBor Mapuu AjiekcaHapoBHbl «MHUKpoMexaHHKa (GOPMHPOBAHUS YIIPYTUX M
TEIUIOBBIX  XapPaKTEPUCTUK  METAUIOMATPUYHBIX KOMIIO3UTOB C  MHOrodasHoi
[MepeXOAHON 30HOM MEXy BKIIFOYEHUSIMU M MATPHULENH» MOKa3all, YTO MO COJEPIHKAHUIO
M TIOJTHOTE€ M3JIOKEHHUSI MaTrepuajia OHa CcooTBeTcTBYeT crneuuaipHoctd 01.02.04
MexaHuKa J1e(pOPMHUPYEMOr0 TBEPHAOIro Tena, (U3MKO-MAaTeMaTHYECKHE HAYKH
(macropra cneuualibHOCTH, M. 3, 4, 7, 8) W BceM TpeboBaHueM [lojiokeHUs ©O
[IPUCYXKAEHUHN YYEHBIX CTEIICHEH.

Jluccepranuss «MukpomMexaHuka (QOpMHUPOBAHUS YIPYTHX ©  TEIUIOBBIX
XapaKTePUCTHK METAIUIOMATPUYHBIX KOMIIO3UTOB C MHOIO(A3HOM MEepexoJJHON 30HOU
MEXAYy BKJIIOUYEHMSIMH M Martpuuen» AHUCUMOBOM Mapuu AJieKkcaHIpOBHBI
PEKOMEHAYEeTCs K 3alluTe Ha COHCKAaHUE YYEHOW CTeNeHW KaHaujaaTta (QU3HKo-



MaTeMaTH4YeckuX Hayk 1o cneyuanbHocTd 01.02.04 Mexanuka npedopmupyeMoro
TBEpPJOTroO TeJa.

3aK/IlOYEeHHe [IPUHIATO Ha 3acelaHMM HAy4YHOro CeMHHapa OT/eJICHUs
MaTepHaIoOBEeACHUSI UHXEHEPHOM ILIKOJIbl HOBBIX MPOU3BOACTBEHHBIX TexHoJioruii HU
111Y. llpucyrcrBoBasio Ha 3acenaHuu 15 4yesioBek, B TOM 4Hcjie 3 JOKTOpPOB U 6
KaHIMJAaTOB HayK. Pe3ynbrarel rojioBocBaHMs: «3a» - 15, «mnpoTtuB» - HeT,
«BO3JIEpKAIUCHY - HET, TPOTOKOoJa Ne41/1 ot 11 mapra 2021 .

KnumenoB Bacuiuii AnekcaHapoBHY,
I.T.H., [mpodeccop, OtneneHue
MaTepuaJiOBEICHHUS, 3aBeAYIOLIUU
Kaheapor — pyKOBOJHUTEb OTJEICHUS
Ha rpaBax Kadeapsl




