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ouLHaTBLHOTO ONIOHEHTA
Ha auMccepranmioo Oununmnosa ApreMa AlleKcaHapoBUya
«Onpeaenerne ynpyrux XapakTepUCTHK HAHOYACTHID, PEICTABACHHYIO Ha
COMCKAHHUC YYCHOM CTENEHH KaH/uaTa GU3UKO-MaTEMATHYECKHX HAYK MO
cneuuansHocty 1.1.8 — Mexanuka nedopmupyemoro teepaoro rena

AKTYaJILHOCTh.

Ha ceroansunuit 1eHb HAHOKOMIIO3UTHbBIE MATEPHUAIIBI LIKPOKO IPUMEHSIOTCS B
PA3JIHUHBIX OTPAC/AX MNPOMBILUICHHOCTH, Onarogaps HX OCOOEHHBIM CBOMCTBaM,
KOTOPbIE CYLIECTBEHHO OTJMHYAKOTCS OT CBOHCTB MAaKpOMAaTepHAIoB. - Beicokas
NPOYHOCTb W H3HOCOCTOHMKOCTb, ONTHYECKUE W MOJIYMPOBOAHMKOBLIE CBOMCTBA
A€al0T HAaHOMAaTepualibl MEPCNEeKTUBHBIMU JUIA TIPUMEHEHHsS B HAYKE M TEXHHMKE.
BHespeHue HaHOKOMIIO3UTOB TpeOyeT WX [AETANbHOTO M3YyYEHHs HAa PasjIMuHBIX |
maciuTabupix ypoBHax. CornacoBaHue TEH30pOB HANpPKCHUSA aeopMalMu Ha
HaHOYPOBHE C MaKpOINapamMeTpaMH MaTepuasior MPEACTABIAIOT cO60ii« CJIO)KHle U ,
HEPEIICHHYIO 3a/1auy.

MeTtoaukn  onpeaeieHus MOlIyJ'IH ynpyrocm u kodpduumenra Ilyaccona
HAQHOCTPYKTYP B HACTOALUMH MOMEHT HAaXOMATCA B CTaJAMH Pa3BUTHS, U, UMEIOT Pl
HEJ0CTAaTKOB. B 4acTHOCTH npsMOe IKCMEPUMEHTAIbHOE H3MEpPeHHe YIPYIrux
XapaKTePUCTUK HAHOCTPYKTYP SBIAETCA TEXHHUECKH CJIOKHOH, JKOHOMHMYECKH
3aTPaTHOM, @ B HEKOTOPBIX Cilydadx BOOOIIEC HE BBINOTHMMOH 3adadeil BCIICACTBUE
«MaJIoro» pasMepa (HECKOJIBKO MJECATKOB HAHOMETPOB, a HHOIJIAa aHI'CTPEM)
pa3nu4HON (hOpMbl HAHOCTPYKTYP. B 3THX YCHOBHMSX YHCICHHOE KOMIIBIOTEPHOE
MOJETUPOBAHUE OKa3bIBaeTCs Haubosiee mpueMIeMbiM CnocoOOM M3yUYEHHS YIPyTrux
CBOHCTB HaHO4YAcTHULl. MOJETHUPOBAHHE C MOMOIUBI) BBIYUCIHTEIBHBIX CPEACTB
SIBJIACTCA AJLTEPHATUBHBIM H MEPCHEKTUBHBIM CNOCOOOM YCTAHOBJICHMS JTaHHBIX
XapaKTePUCTUK HAHOYACTHIL,

[IpakThuyeckas Mojie3HOCTh MCCIEAOBAHUA COCTOMT B TOM, YTO OHO CBA3AHO ¢
pPacyETOM 3aBUCHMOCTHM MOJAYJIS YINPYTrOCTH OT pa3Mepa HaHOYACTHIl, YTO IO3BOJIHT
o0ecrneynTs MPOM3BOACTBO HAHOKOMIO3MIMOHHBIX MaTepUajioB € 3a/laHHBIMU,
TpeOyeMbIMM YIIPYrHMHU CBOMCTBaMHU. Hanuuue Takol 3aBUCHMOCTH CYILECTBEHHO
CHWXAEeT OO0BbEM NPOU3BOJMMBIX AKCNEPHMEHTAIBHBIX HWCCIIEI0BAHUH 3a CUET
MoJTy4eHust KHPOPMALMK O MEXAHHYECKHX XapaKTePHCTHKAX HAHOYACTHLL.

Ha OCHOBAaHMM  W3JIOKCHHOTO  MOXKHQ  3aKTIOYWTh,  UTO TeMaruka
JMccepTaliMoHHoro uecnenopanus Owimnnosa A.A. sBISETCH aKTyalIbHOM.

ﬂucceprauun COCTOMT M3 BBEJEHWS, YETHIPEX IIIaB, 3aK/OUEHHs M CrHCKa
HCMOJB30BAHHOM JHTEpaTyphl 3 147 HaumeHoBanuit. Jluccepraums ' w3noxena Ha 150
CTpaHMLIAX MAIIMHOMMUCHOrO TEKCTa, BKI0Yas 57 pUCYHKOB U 6 Tadjiuil.

Bo BBeaeHuMm npUBEJEHBI AKTYAIbHOCTh M CTEMEHb Pa3pabOTAHHOCTH
BLIODAHHOW TEMBbl HCCIEAOBaHWA, CHOPMYIHPOBaHbBI [Enb M 3asaud  padoTsl,
BBIMTMCAHBI MOJIOXKEHUS, BRIHOCUMbIE Ha 3alUMTy. [IpeacTaBiieHbl: ONMcaHne HOBU3HBI,
TEOPETHUECKOM U MPAKTHYECKOM 3HAYUMOCTH TTOJYUE€HHBIX BbIBOAOB, 000CHOBAHHE HX
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JAOCTOBEPHOCTH, CBeAeHUA 00 anpobauuun paboTsl, O TMYHOM BKJIAAE U MyOIuKanmsx
aBTopa.

IlepsBasi r1aBa onuckiBaeT COBPEMEHHOE COCTOSHHE HCCIIEI0OBAHUM 110 TEMATHKE
nMccepTaunoHHod pabotel. [lana iraccuduKailms CylUIECTBYIOLMX METOMOB K
ONPEJENEHUIO  YNPYIMX XapaKTepPUCTHMK HAHOYACTHL, TaKHX Kak' Me'l'O,E(hI.
MOJIEKYJIIPHON [MHAMUKH, SKCMECPUMEHTAJIbHbBIE METOJbl, B TOM YMCJIE€ aTOMHO-
CHJIOBAA MHKPOCKONHA H HAHOMHICHTHPOBAHHUE, A TAKKE IKCMEPHUMEHTAIbHO-
TEOPETHYECKHE METOIbI, COUETAIOIHE B ce0e pacueTHbie MOJIENH U1 MAaKPOCPpeabl U
IKCIIEPUMEHTAIbHBIE JAHHBIE.

‘Ha OCHOBE MPOAEIAHHOTO 0030pa aBToOp nenae'r BBIBOJI O TOM YTO HE cyme(:TByeT
Ha ceromm €IMHOTI'0 MHEHUS Ha TIPUYUHBI H3M€H8HH$I YIPYTUX CBOMCTB NPH Nepexojie
OT MaKpOypOBHsi B HaHOYpPOBeHb. KpoMe TOro, HET €AWHOTO KPUTEPUs Pa3MEPHOCTH
00BeKTa (YaCTHUILIbl), IO KOTOPOMY MOXKHO ONIPENENATh TAKON MENEXO, TPH KOTOPOM
YIPYrue CBOMCTBAa HAYMHAIOT CYLIECTBEHHO MEHATHCA. ABTOP OTAET NMPEANOYTEHUE
IKCIIEPUMEHTA/IbHO-TEOPETHYECKUM MeTO/1aM, MO3BOJISIOLIUM u3
MaKpOXapaKkTEPUCTHK TIEeTEPOreHHOW Cpelabl  paccyuTaTh YNPYrHe CBOHCTBa
HAHOYaCTHLI.

Bo Bropoii riaBe nNpEeLIONKEHb MOJENN OCPEJIHEHMS YNPYIUX CBOWCTB
reTepPOreHHOr0 Marepyalla MpH PasJIUYHbIX THNOTE3aX, CBA3bIBAIOIIMX HAMPSHKCHUS U
neopMalMy TETEPOreHHOr0 MaTepuasa ¢ HanpskeHus u - jaedopmauusMu
coctapiasionmx das. [Tpu sToM B KayecTBe OAHOH M3 (a3 ABNAETCA JAUCIEPCHDIMH
KOMIIOHEHT, a BTOpoit (asoil HenpepbiBHas matpuna. Kaxaas u3 a3 npeacrasisercs
JIMHEHHO-YNIPYroii, T.e. noaumHsercs 3akoHy ['yka. Paccmarpusarorcs 3amadm 06
OJJHOOCHOM HArpy>k€HHM W CTECHEHHOM CXAaTHM IETEPOreHHOro MaTtepuaa IpH
pasNUuUHBIX rUIoTe3ax. [losyueHsl BBIPAXKEHHA, CBA3LIBAIOIIME YIPYrue MOIYJIH
reTeporeHHOM Cpeibl OT 0O BEMHOTO COAEPIKAHHA U YIPYTHX MOJIYJIEH COCTABJISIOMINX
(as. TlomyueHuble BbIPRKEHHA ObUIM NPOAHATM3UPOBAHBI, B pPE3yJbTaTe UEro
OKa3aHO, YTO JIMIIb OJHA U3 NPEACTABICHHBIX TMIIOTE3 OCPEAHCHHUSA YAOBIETBOPAET
3aKOH COXPAHEHHS MACChl, MMITYJIbCA W SHEPrUH U MOXKET ObITh HCIOJIb30BaHA it
ONMCAHUS YIIPYTUX CBONCTB METEPOrEHHOrO MaTepUaia.

Tperbsi riaBa MOCBAIIEHA SKCIEPUMEHTANLHOMY IMOAXQLY. K. ONPEACIEHHUIO
YIPYrux MOjysieil  rereporeHHoi  cpembl. BeibpannbiMm  OObeKTaMH  JUIA
MCCAEAOBAHUM  ABJIAIOTCS HAHOMMCIEPCHBIE TOPOLIKM JMOKCHAA KpPEeMHUA C
pa3IM4HON YISNBHOM TJIOWIAARK) TMOBEPXHOCTH, a TaKXKE OSMOKCHAHAs CcMojia ¢
HU3KOBA3KMM TEPMOPEAKTHBHBIM OTBEpAMTENeM. B pesynbrate cmeuiuBanus Oblix
MOJTy4EHBl CEPUM T'ETEPOTEHHBIX MATEPHATIOB HA OCHOBE DIOKCHAHOH CMOJIbI H
HAHOIMCIIEPCHDBIX MOPOLIKOB 6 THTIOB ¢ MacCOBbIM cosieprkatrem 0T 0 10 5 % ¢ uarom

1%. MerogaMH CKaHHPYIOLIEH ¥ NPOCBEYMBAIOIIEH MHKPOCKOIMH BbITIOJHEHBI
OLICHKH Pa3MEPOB YACTHIL M HX PaCIpeeieHne no 00bemMy MOKCHAHOH MaTPULLb.

ONHUCHIBAIOTCA METOIBI M PE3Y/IBTAThl MEXAHHUYECKUX HCIIBITAHUH, ITO3BOJIAIOLIMX
JKCNEPUMEHTAJIBHO ONpPEAENUTh YNpPYrHe MOMIYJIH TETCPOreHHOro Marepuaa. B
paboTe OMUCHIBAIOTCSA WCMbITAHWA HA OJHOOCHOE PACTAMCHUE, OAHOOCHOC H
CTECHEHHOE CKaTHE, a TAKKE HHCTPYMEHTalbHOE HHACHTHPOoBaHKe. B Oe3pa3sMepHbIX
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nmapameTrpax mMoayss HOHra npoBeieHO CPaBHEHHE YKCTIEPUMEHTAIIbHBIX METOAMK U
MOKAa3aHO, YTO 1A NopowkoB Tapkocuia Npy YMCHBIICHHH pa3Mepa ot 63 um o 20
HM IPH MOCTOSAHHOM BECOBOM COJEPIKAaHMM HAONI0JAeTCs POCT MOJYJISI YIIPYTrOCTH
[IpoBeaeHo comocrasnenne pe3ysibTaToB, MOJYYEHHBIX HA OCHOBE MPUMEHEHHS TPeX
HE3aBUCUMBIX HKCICPUMEHTAIbHBIX METOAMK M3MEpPEHHs YIIPYIrHX CBOMCTB. Bbljio
YCTAHOBJIEHO, YTO ITPH YMEHBLICHHH Pa3MEPOB HAHOYACTHII B IHANa3oHe OT 63 HM /10
20 HM npy NOCTOSAHHOM BECOBOM CO/ICP)KaHHHU BIUTIOYEHNS HAOJIF01aeTCst POCT MO ISt
YyNpPyrocTu rereporeHHoro Marepuana. JloGaBieHue mnopouikoB Ajspocuia Aajio

MEHBIUMA NPUPOCT MOAYJIEH IO CpPaBHEHHMIO ¢ NOpolIKaMH Tapkocuiaa s
OJINHAKOBOI'0 COAEPIKAHMUA.

B 4erBepToil ruaBe M3J0XEH IKCNEPUMEHTAIBHO-TEOPETHYECKUH  TOAXO/I,
NO3BOJIAIOIMN MOJAYYUTh MOJIYJIM YIOPYrOCTH HAHOUACTHL 4epes {1011y YCHHbIC
IKCMEPUMEHTAIbHBIE 3HAUECHHS ‘Moxyei MaTpUIlbl U TETEPOreHHOI0 maTephaia,
MCTIONb3ys BHIOPAHHYIO MOJEIb TOMOTEHM3alMH. KpoMme TOro, OueHKH MOAyJeH
YIPYroCTH HAHOYACTHIl MOJIYYEHbI C TMOMOIIBIO LIMPOKO M3BECTHBIX MOJENeH
rOMOTGHM3AIMK. YCTAHOBIEHO, YTO PACYETHBIE MOMIYJIb YINPYTOCTH M MOJYJIb
00BLEMHOIO CXKATHA HAHOYACTHI TAKKE [M0KA3BIBAIOT POCT MPH YMEHbIIIEHUHU PA3MEPOB
yacTull B auanazone 63-20 um s nopoiwkoB Tapkocuia, U B nuana3zoHe 16-11 vm
jutg nopowkoB Aspocuna. [losyyeHHbIe pe3ysibTaTbl ObIITH COTIOCTABIICHBI C JPYTHMH
METOJAaMHM ONpeJieJIeHusl YIPYruX MOy 1e€H HAaHOYACTHIl W MOJYYEHO KauyeCTBEHHOE
COBIIa/ICHHE.

B JAKJIHYEeHHH NPHUBCACHBI OCHOBHBIC Pe3yJibTaThbl H BBIBO/1bI,
COOTBCTCTBYIOUIKE MMOJIOKEHUAM, BBIHOCHMbIM Ha 3alllUTY.

JocroBepHocTh M 000CHOBAHHOCTH  PE3YJBTATOB  JIHCCEPTALMOHHOIO
ucciaeaoBaHusi obecreuuBaeTcs MpUMeHeHueM (yHIAMEHTAlIbHbBIX METONOB |
MOAXOAOB  MEXaHHKHM JedopMHpYyeMOro TBEpAOrO  Teja, HCIOJIb30BAHHEM
COBPEMEHHBIX  JKCIEPUMEHTAJIBHBIX  METOAMK  Ha  CepTHHULMPOBAHHOM
000py10BaHHH, NMPUMEHEHHUEM anpOOUPOBAHHBIX METOAUK KCIIEPUMEHTOB, 4 TAKIKE
BOCHPOM3BOMMOCTBIO JIaHHBIX, MOJYYEHHbIX OKCNEPHUMEHTAILHBIM TyTEM H MX
CTaTACTHYECKOH 00paboTKOM, COOTBETCTBHEM MONYHEHHDBIX B paﬁoTe Pe3yJIbTaTOB ¢
JAHHBIMU ¥ OLEHKAMH APYTHX ABTOPOB 110 AAHHBIM JIHTEPATYPHBIX MCTOUHHKOB.

Hayqnaﬂ HOBH3HA NMOJIYHEeHHBIX Pe3ybTaTOB.

TR T OO e

o IlpemnoxeHa Moaedb OCPEIHEHHUs TOJeH Hanpﬂxcenun u  nedopmarmii
reTeporeHHoro KOMIO3HTHOrO MaTepHaa, no3BoJIsiiolias Ha OCHOBE MPOBEACHUA
IBYX HE3aBMCHUMBIX OKCHEPHMMEHTOB pacCYMTaTh YNpyrue MapameTpbl
HAHO/MCIIEPCHOTO BKIOUEHUA B 3aBHCUMOCTH OT M3BECTHBIX YIIPYTHX MOIYJIEH
CBA3YIOLIEH MATPULIBI M U3MEPEHHbIX YIPYTUX CBOWCTB KOMMO3HTA.

e [IpemnoxeHa dKCNEpUMEHTAIbHAs METOAMKA ONPCACICHUA ABYX HE3aBHCHMBbIX
MapaMeTpoB YIpyroctd (MOAyJb YOPYroCTH M MOAYNh OOBEMHOTrO CKaTHs),
OCHOBAHHAsi HAa POBEJEHHUM MCIIBITAHMI HA OAHOOCHOE CXKATHE W CTECHEHHOE
C)KaTHe, Ppealiu3yeMble B paMKax OJHOIO 3KCIEPUMEHTA.



[IpeanoxkeH METO/ OLEHKM YNPYrMX MMapameTpoOB YAcTHL HAHOAMCIIEPCHOTO
BKJIIOUEHHUSI HA OCHOBE PACCMOTPEHHOHW MOJEJH* OCPEIHEHMA ‘M TOMYHEHHBIX
KCNEPHUMEHTAJIbHBIX PE3yJIbTATOB 10 CXKATHIO FE€TEPOreHHOT0 MATEPHAaIa.

Veranoenen sddext Bozpacranus MOIYNIA YNPYrocTd M MOyt 0OBEMHOro
CKaTHsl HAHOJMCTIEPCHBIX MOPOIIKOB AMOKCHAA KpeMHHUs Tapkocui u Aspocuin

Ha 20% u 25% COOTBETCTBEHHO NPH YMEHBIIIEHHH CPEHEr0 Pa3Mepa YacTHIL OT
63 aM 10 10 M.

3HaUNMOCTH nuccepTaunormoﬁ paﬁl)']'bl JJIsl HAYKH H IMPaKTHKH.

Teoperuueckue pesyabTarsl, MOJYYEHHBIE B AMCCEpTallMOHHON pabote,

MO3BOJIAIOT U3YYUTh 3aBUCHMOCTH M3MEHEHUS YNPYTHX MOIY/ICH HAaHOYACTHIl OT MX
pa3mepa C MOMOLLbIO NPeI0KEHHOTO IKCIEPUMEHTATBHO-TEOPETHYECKOI0 METO1a.

[IpakTHueckass 3HauMMOCTb paboThl OOYCNOBJIEHA TEM, 4TO pa3pabOTAHHbIE

aBTOPOM (DHU3MUYECKME M MATEMATHYECKHE MOJEIN MOTryT ObIThb MCMOJIB30BAHBI MPH

pa3paboTKe HOBBIX MEPCHEKTUBHBIX TEXHOJIOIMH H ONTHMH3aLMH TEXHOJIOIHUYECKHUX

npoueccoB (hopMUPOBAHHA CBOWMCTB HAHOKOMIIO3HTHBIX CMECEH ¢ HEOOXOAMMbIMU
”~

3a/1aHHBIMH IPOYHOCTHBIMUM XAPAKTEPUCTUKAMHU. : «

—_—
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[To mcceprauroHHON paboTe UMeeTCs psil 3aMeyaHus:

Bo BTOpo#i riaBe juccepTaliMM  pacCMOTPEHbI MaTEMAaTHYECKHE MOJICIIH,
OMHCBHIBAIOMINE  OJHOOCHOE HATPY/KEHHE TETepPOTEHHBIX ~ MaTepPHAIOB  C
Ha”ouacTUiaMu. bb11o Obl 110Ji€3HO UX 0000MMUTHL B UTOrOBOH TabsMIle B KOHILIE
IJ1aBBbI.

CnepoBaio Gosee 0GOCHOBAHHO IMPOBECTH AHAIIM3 BIIMSHUS paclpeieneHus
4acTUIl 110 pa3MepaM Ha KOHEYHBIC XAPAKTEPUCTHKH HAHOKOMIO3WTOB. B
YKCTIEPUMEHTAJIBHOM YacTi paboThl MOKA3aHO, YTO HE BCEraa yaaercs AOCTHYb
OJIHOPOJIHOTO pacnpenesieH|si HAHOYaCTHIl MO O0beMy MaTpullbl, MOITOMY
MOJIYYEHHBIE HKCICPUMEHTAILHBIC JIaHHbIC HEOOXOAMMO aHaIU3UpOBaTh C
MOMOLIBIO MoJesneil  OCpPEelHEHUs  YUYUTBIBAIOLIMX HEOJAHOPOAHOCTh
pacnpeacineHus BKIKOYEHHH,

CnenoBano Obl 0Gonee 4YeTKO yKa3zaTth, B ueM aBTtop 0000WMI 1moaXos
Paxmarynuna X.A., a Takke TMo0Ka3aTh CPaBHEHWEC C CYLICCTBYIOLHMHU
[MOJIX0OIaMH K OCPEIHEHHIO YIIPYTHX MOJYyJIEH reTepOreHHOM Cpe/ibl B MEXaHUKe
nedopMupyemMoro TBEpAOro Tela.

Ha puc. 57 (ctp.131) npeacrasnena uHdopmanns 06 OTHOCHTEILHOM MOJyJIe
'BCECTOPOHHETrO CHKATHA IS HAHOYACTHLl B 3aBHCHMOCTH OT HX pasmepa s
pasHbIX pacueTHbiX ciaydaeB. OnMCaHME AaHHbIX PE3YJIbTATOB HENOCTATOYHO
YETKOE, MOITOMY JOCTATOYHO CIOMKHO CPaBHWTH MOJYyUYEHHBIE DE3YJILTATHI C
pe3yJibTaTaMH JIPYTHX aBTOPOB. ‘ R —1

Vka3aHHblE 3aMed4aHus HEe CHIDKAIOT OO0IEeH TMOJIOKUTENBHON  OLIEHKH

JIMCCEPTALIUH.

KBa/mpukanmonHasi oneHka padborsl.
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Juccepraunontas pabora dununnosa Aprtema AnexkcaHapoBuua
«OnpeneneHne ynpyrux XapakTePHCTHK HAHOYACTHI ABJIAETCS 3aKOHUCHHOM
Hay4YHO-KBAIM(PUKALHOHHOMN paboToii. Pesynbrarsi AHCCEPTALHOHHOTO,
uecneaoBanua @Pununnosa A.A. NO3BOJAIOT PACHIMPHTh Hay4YHbIE 3HAHUA O
3aBHCHMOCTSIX YNPYIHMX CBOHCTB OT pa3Mepa B HaHOAMama3oHe, a TakxkKe 0 crocobax
X ONPCHAC/ICHHSA, a TakXKe B YaCTH MEPCHEKTHUBBI MPOEKTUPOBAHMSA HOBBIX
HAaHOKOMITO3UTHBIX ~ MAaT€pPUAJIOB C  anpvoOpH  3a/IaHHBIMH  MPOYHOCTHBIMH
XAPaKTEPUCTHUKAMH.

OCHOBHBIE PE3y IbTaThl AUCCEPTAIIUHI onyﬁnnxosaubl B 10 paGOTax B TOM YHCIIE,
4 cratbu B Poccuiickux xypHanax, BKimoueHHbIX B [lepeuens BAK, rae aomknbl Gbrth
onyOIMKOBaHbl OCHOBHBIE HAYUHBIE PE3YJIbTAThl IUCCEPTALMN HA COUCKAHME YUYEHOM
CTENEHW KaHauJaTa Hayk, 6 cratedl — B 3apyOekHbIX H3JaHHUAX, HHACKCHPYEMBIX B
Ga3ax nanublx Web Of Science u Scopus. Pesynbrarel auccepraitnonnoi paboThbl
NpoUUTH anpodaLMI0 Ha POCCHIACKUX M MEX/1y HAPOAHBIX Hay4YHbIX KOH(EepeHLUsX.

Jaknrouenue:

Huccepraunonnas pabora Gununnosa Aprema AeKCaHAPOBHYA COOTBETCTBYET
tpeboBanuaM . 9 [1onoxkeHHa O NPUCYKICHUN YUEHBIX CTEeNeHeH, YTBEPKASHHOr0
noctaHosnenuem [lpasurenscrsa Poccuiickoit ®eaepanuu ot 24.09.2013 Ne 842 (B
pea. or 01.10.2018), npeabABAsEMbIM K AHCCEPTALMAM HA COUCKAHUE YYEHOU CTENEHH
KaH/AMJaTa HayK, a ee aBToOp 3aC.1y)KUBAeT NPHCBOEHUS YUEHOW CTENEHH KaHAMaTa
(m3uko-maTeMaTuueckux Hayk 1o crneupambHoctH  1.1.8 -  Mexanuka
neopMupyemMoro TBepaoro Tena.

OdyumaibHbII ONIMOHEHT:

rJaBHbIA Hay4HBIH COTPYAHMK oTaena “MoaenupoBaHue U CUHTE3 TEXHOJIOIMYECKHX
crpyktyp” Muctutyta wmexanukn Yam®UI[ YpO PAH, nokrtop - (pusuko-
matemarnyeckux Hayk (01.02.04 — Mexanuka neopMHpPyeMOro TBeporo Tena)
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: [ s Baxpyues Anexcanap BacuibeBuy
11 depans 2023 roza . T R——

Janubie 00 opraHu3aLmu:;

HHcTuTyT Mexanuku Y IMYPTCKOro deepajbHOoro Ueesie10BaTebCKoro LeHTpa
Ypanbekoro oracneHus POCCUCKON aKkaeMUl Hay K

426067, Poccus, r. Uxkesck, yi. T. bapam3unoi, 1. 34,

Ten. +7 (341) 250-8200, +7 (341) 250-8810

E-mail: udnc(@udman.ru '
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