OT3bIB
O(pUIMATBHOrO ONIIOHEHTAa Ha IUCCEPTAIMOHHYIO paboTy
JIu FOaumn BaaaumMupoBHBI

«ABTOBOJIHBI JIOKATH30BAHHOH MJIACTHYHOCTH HA IPAHMLE pa3/ena
aegopMHpYeEMBIX cpea»,
MPEACTABICHHYIO Ha COUCKAHUE YUEHOH CTeNeH: KaHuaaTa (pu3nuKo-
MaTeMaTHYeCKUX HayK 110 crnenuansHocty 1.3.8. — «Dusuka
KOHJICHCUPOBAHHOT'O COCTOSIHUS

AKTyﬂJ’IbHOCTb TeMbI JUCCEPTALIHH

OMIIUPUYECKHE MOJEIN MEXaHHKH Ie(pOPMUPYEMOro TBEpAOro Teia U (H3UKH
[IPOYHOCTHU CIIOCOOHBI YJOBJIETBOPUTEILHO OMUCHIBATE MEXAaHUUECKOE MOBEJICHHE METAJJIOB
Ha paHHHUX CTaJMAX IJIaCTHYECKOr0 TEYEHUs, HO MPAKTUYECKU IepecTaroT paboTraTk, Korja
IIPOUCXOAUT JIOKAIU30BAHHOE HAKOIJIeHHe HeoOpaTumon aedopManuu. ITONBITKA peuInTh
npo0JIeMy, YUYUThIBas peabHyIo Ae(DeKTHYIO CTPYKTYPY MaTepuana, B MaTepHalOBEeIYeCKOM
c000IIeCTBE MPEANPHHUMAIOTCSA ¢ Hayajga MpPOILIOro Beka. MI3BeCTHO HeMalo IMONMBITOK
pa3paboTarh (HU3UYECKYI0 MOJIENb, OMUCBHIBAIONIYID HECKOJIBKO CTaAuil ILIaCTUYECKOU
nedopmanuu  MeramutoB. OmHa U3 HHUX - aBTOBOJIHOBAS KOHLEMIHUS IUIACTHYHOCTH,
passuBaemasi B Tomcke, cuuraercst B cooduiectBe Haubonee pa3paboTaHHOM, KakK 110 4acTU
TEOPETUUECKUX MOJEJIEH, TaK U C IO3ULUU 3KCIEPUMEHTAIBHOI0 000CHOBAHMUSI OCHOBHBIX
MoJ0XKeHWH. MiMes B BUy 3HAHUS O BOJHOBBIX IIPOLIECCaX B PasHbIX cpeaax, allpruopu MOKHO
CKa3aTh, YTO OIMCaHKEe [IOBEJICHUs BOJHOBOrO (PpoHTA HA I'paHHUIIE pa3jena IpeacTaBiIsIeTcs
ONHOM M3 BaXHBIX 3aJad TEOpUH BOJH M e¢ npuiokeHui. Ilosromy 3amaya
9KCIEPUMEHTAILHOIO M3YYEHHA IUIACTHYECKOr0 TEYEHHUsl Ha IpaHHIlax pasjesa B CIOUCTBIX
METAJUTMYECKUX MaTepuanax ABISETCS aKTyaldbHOW, Kak JUIsl pa3sBUTHS aBTOBOJHOBOM
KOHIEINIMH IIACTHYHOCTH, TaK ¥ B LEIOM JUIs (PU3MUEeCKOro MarepranoBeeHus: — QU3NKU
IIPOYHOCTH U IIACTUYHOCTH METAJIJIOB.

AHaJu3 coaepiKaHuHA THUCCePTALTHH

BBeaenmne x AHCCEPTAllMH COJIEPKUT ITOCTAHOBKY 3a1a4u, [ellb paﬁo’rm W BEIHOCHMEIE
Ha 3alllUTY IOJOXKCHHA.

IlepBrIil pa3aen nocesileH 0030py JUTEpaTypsl IO TEMAaTHKe JuccepTanud. B Hem
c(hOpMyIHPOBAHE! OCHOBHBIE TTOJI0KESHHSI ABTOBOJIHOBOI KOHIIEIIUH IIACTUYHOCTH TBEPIBIX
ten. [IpuBenensl okcriepuMeHTaIbHBIE JaHHbIE, MOATBEepIK/jatomnine 000CHOBAHHOCTh TaKOi
TOYKH 3PEHUS Ha IIJIACTHYECKYIO Ae(opMalnio MaTepualoB ¢ pa3HBIM THIIOM XHMHUYECKOM
cBasd. Tak, jokanusanuio HeoOparumol gedopManM¥ MOMKHO CYHTATh COOCTBEHHBIM
CBOICTBOM J1e()OPMUPYEMOro TBEPAOTO Teja, KaK OTKPBITONH TePMOAMHAMUYECKON CHCTEMBI,
npudeM 9T0T d(d@deKT HadMoJaeTcs Ha BCeX MacumradaXx KOHCTPYKIMOHHBIX MaTepuasioB,
KOTOpEIE pacCMaTPUBAIOTCS KaK HepapXU4ecKU-OpraHu30BaHHble CTPYKTypbl. OCHOBHAS 1IeNIb
IUCCEPTAallMOHHON paboTBl ONpeAcicHa KaK HM3Y4YCHHE 3aKOHOMEPHOCTEH JIOKaIU3aluu

[JIaCTHYECKOi ,ue(popmauﬁﬂ Ha TpaHHIIC pasjeila METAlllo
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npuMepe coenuHenus y-Fe/o-Fe/y-Fe, n oObsiCHEHHE MONTYYEHHBIX PE3YIbTATOB C IMO3MIIMH
aBTOBOJIHOBOM KOHUEIIHUH IJIaCTUYHOCTH.

Bo BTOpOM pa3jgesie onmucaHbl UCIIONb3yeMble B paboTe METO/bl UCCIE[0BaHUs, B
qacTHOCTH: (1) METOAMKM HpPUIOTOBJIEHHs O0pasuoB JUli MEXAaHWYECKHX HCIBITAHHH H
aTTeCTal CTPYKTYPHI; (2) METOANKA MEXaHUYECKUX UCIBITAHUN; (3) METOJMKH ONHCAHUS
pacripeiesieHus e opMaliiu 1o MoBepXHOCTH 00pa3ioB. B kayecTBe 0CHOBHOTO MOAEIBHOTO
Marepuaga MCIOJIB30BaIM IPOMBILIICHHBIH komno3uT 7y-Fe/o-Fe/y-Fe ¢ Tommunon
OCHOBHOI'0 MeTajuia 6,7 MM U miakupyoomux cioes 0,75 MM, u3rorosieHHs Ha Ky3sHenkom
MeTarypruiyeckoM kombunare (r. HoBokysHenk). B kayecTBe MarepuasnoB JUIsl CpaBHEHUS
ObLI B3AT IPOKAT U3 HU3KOYIJIepoanucToii cranu (a-Fe) u aycrenutHoi cranu (y-Fe). O6pasist
IS MEXaHHYECKHX MCIBITaHHM M0 CXeMe OJIHOOCHOT'O PacTsDKEHUs! H3roTaBIMBaIN B opme
ABOMHON nonarku. VcnbITaHus IPOBOAMIIM NP KOMHATHOH TEMIIEpaType €O CKOPOCTEHIO
nepememienus Tpasepchl 6,9x107° ¢!, HaGop u3 20 06pasimoB MCHBITAIM ISl K&KIOro
MOJIeNbHOrO Matepuaina. CTpyKTypy MOZEIbHBIX MarepualloB Ha pasHbIX Macmrabax 10 #
mocie  JeOpMUpOBaHMUS ~ ATTECTOBATH  METOJAMH  ONTHYECKOH M DIIEKTPOHHOU
Merauiorpad)ui, aTOMHO-CHJIOBOH MHKPOCKONIHH W PEHTICHOCTPYKTYPHOTO aHalH3a.
JloxanbHBIe MPOYHOCTHBIE CBOMCTBA MOJEIBHBIX MAaTEPUAOB OLEHWBAIM 110 U3MEPEHHIO
MUKpOTBepaocTd 110 Bukkepcy. Jlnsg u3ydeHus Mporecca HAaKOIUIEHUS IUIaCTHYECKOi
nedopManM Ha [OBEPXHOCTH OOpaslOB HCIOJIb30BAIM TOJOrpa@UUEecKuil METOZ,
OCHOBaHHBIN Ha creka-3¢ddexte u 1udpoBoi 0bpaborke u3odpaxkenuil. s onpeneneHus
creneHd JeeKTHOCTH 00pa3noB Tmocie JehOpMUPOBAHMS OLEHUBAIM  BEIHYHHY
MOBPEXICHHOCTH MaTepHaa.

B TpeTrbem pa3sjelie ONKCaH MPOIECC MITACTUYECKOH JedopMaluy KaTaHbIX 00pasIioB
u3 y-Fe u o-Fe npu ogHoocHoM pactshkenud. [IpoaHanusupoBan XoA AeOpMarHMOHHBIX
KPUBBIX 00pa3loB M3 MOJAEILHBIX MaTepuaaoB M IIPUBEJEHA OLIEHKA UX MEXaHWYECKUX
CBOMCTB, IIOJyUEHHBIE PE3yNbTAaThl COBIAMAIOT C JINTEPATYPHBIMU JaHHBIMU. OKa3anock, 4To
B o0pasuax o-Fe MOXHO BBIIEIUTE CIEAYIOIIHNE CTaluu IIIaCTHYECKOr0 TeYECHHUS: IUIOIIAAKY
TeKy4eCTH, CTaJIIIO MapaboIruuecKoi TeKy4YecTH U CTaJHUIO MpeapaspylIeHns; Toraa KaK B y-
Fe: crajmio nuHeHHOro yNpOYHEHHWsS M CTAJUIO IIPEPBIBUCTON TEKY4eCTH, KOorja
IPEePBIBUCTBIN X0/ AedopMaliMoHHOH KpHBOI MOKET OBITh O0YCIIOBIIEH KaK Y-0.' IEPEXOIOM,
tak U d¢pdexrom IlopreBena — Jle Illarenve (ITJII). Ycranosneno, 4To nokanu3anus
miactTuyeckoii nedopmanuu B o-Fe npoucxoauia 3a cuer popmupoBanus nosuoc Jlrogepca u
OBLIO ITPOBEJICHO JIeTaTbHOE UCCIIeJOBAaHUE STOr0 MpOoIiecca BIJIOTh A0 paspylueHus odpasia,
[I03BOJISIONIEE  WUCIIONH30BaTh  OCHOBHBIE  ITOJIOKEHHMs  aBTOBOJHOBOM  KOHIIECMIIMA
IIaCTUYHOCTH. B obpasuax y-Fe mpomecc nokanu3anuy IUIaCTHYECKOH Jaedopmaruu
cBs3bIBatoT ¢ 3¢ dexrom I, BRI3BIBAIOMIEM MPEPBIBUCTHIX X0 Ae(OPMALMOHHBIX KPHBBIX
B Marepuare.

B YeTBEPTOM pasaeje H3YUCHaA JIOKaIn3alus IIACTHYECKOH IleCl)OpMaH,HH B
KoMno3uimonHoM Marepuane y-Fe/o-Fe/y-Fe, Bxiiowas arrecranuio MeXaHH3MOB
IJ1aCTHYECKOro TeueHus. OmucaHo MEXaHHUECKOe MOBeJIeHne 00pasiioB W3 KOMIIO3UTa MpPH
OJJHOOCHOM PACTSKEHHUH U MTPOBEACHO CPABHEHHE C JaHHBIMHU 10 MOBEIEHHIO 00pa3ioB y-Fe
u o-Fe mpu Ttex e ycnousx. [TokasaHo, YTo MOBeJEHHE KOMIO3uTa ObLIO OIU3KO K
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nosejieHnio o-Fe, taxke emy ObuIn NpUCYIM HEKOTOpHIe YepThl MoBeaeHus y-Fe. Ananu3
ITOBEJICHH MOBPEKACHHOCTH COIVIACYETCs C JAHHBIMHM MEXaHUICCKUX UCIIBITAHKM, a 3HAYHT,
OTOT TNapaMeTp MOXXHO HMCIIONB30BaTh JUIl ONUCAHUS Ae(OpPMAIMOHHOIO IOBEICHUS
CIIOUCTOr0 KOMITO3UTa. MeETOfAaMH ONTHYECKONW M BJIEKTPOHHOM MeTayuiorpaduu, aTOMHO-
cunoBoi MUKpockonuu 1 PCA u3y4ens! cTpoerne, (ha3oBblif M XMMHUYECKHM COCTABEI CIIOEB
y-Fe u a-Fe B xoMIIO3HUTe M I'paHUIBI COCAUHEHUS MEXJY CIOSMH. METOJ0M TOYEYHOro
Harpy>KeHus OLIEHEHbI JIOKalbHBIE MEXaHHuYecKue CBOiicTBa y coenuHeHus y-Fe/o-Fe.
3yyenue nporecca TOKalIU3alUy [IaCTUYECKOM AedopMaliuy TOKa3ano, Ha paHHUX CTaUsIX
IJIACTUYCCKOr0 TEYeHMsl KOMIIO3MTa Ha rpanune coenuHenus y-Fe/o-Fe B cimoe o-Fe
(dopmupyerca nmonoca Jlrogepca, KoTopasi, IpOXos uepe3 TPaHKIly COeTUHEHHS, TPOHHKAET
B cioi y-Fe, Torna xak B oOpasuax y-Fe nokanuzanus nedopmanuu umer 3a cuer 3ddekxra
IUIII. ABrop cyMraer, 4YTO H5TO O3HAYaeT IIOSBIEHHE AaBTOBOJHBI JIOKAJIU30BaHHOMN
IUIACTUYHOCTH, KOTOpas OyZheT pacnpocTpaHsaTeCsi B cjioii  y-Fe. BrickaspiBaeTcs
IPEAINOoJIOKEHHE, YTO BOSHUKINAS B clloe a-Fe Ha HauaIbHBIX ATalax [JIaCTUYECKOr0 TeUeHUS
nonoca Jlrogepca MoxeT urparb poib KOHLIEHTparopa HanpsbkeHuil B cioe y-Fe, BOnu3u
KOTOPOI0 BO3MOXKHBI KaK TMOsBJIEHHE MapTeHCUTHON o'-(a3bl, Tak M IposiBicHue 3pdexra
TJIIL. ITpoBenena o6paboTka dKCrepuMeHTANBHBIX JJAHHBIX, KOTOPast IIO3BOJIHIA 000CHOBATE
CIIPaBeJIMBOCTh [IPUMEHEHH ST aBTOBOJTHOBOM KOHIEMIIUU IJIACTUYHOCTH K CITy4at0 CIOUCTOTO
KOMITO3MTa Ha OCHOBE kenesa y-Fe/a-Fe/y-Fe.

B 3akmouenun IMPHUBCACHBI OCHOBHBIC PE3YJIbTAThI pBﬁOTBI H CJiCJIaHbl BBIBO/IbI.
lIOCTOBepHOCTb PE3yJbTAaThI U 000CHOBAHHOCTD BbIBOJOB

JlocToBepHOCTE pe3ynbTaTOB MOATBEPXKAAETCS IPUMEHEHUEM B paboTe COBpEMEHHOM
MCIBITATEIbHON TEXHUKH, anpoOUpOBAHHBIX METOIOB M3YHYCHHUS] CTPOCHHUS] MaTepualioB, a
Taloke BBIOOPOM MOJIEIBHBIX MaTepHaloB, Korja Hapsaxy ¢ kommnosutoM y-Fe/a-Fe/y-Fe B
Ka4eCTBE MaTepUAJIOB JUIsl CPAaBHEHMS MCIIOJIb30BaIH MpokaT y-Fe u a-Fe. O60CHOBaHHOCTh
BBIBOJIOB H 3aK/IIOYCHHs MOATBEPXKIAeTCA [ETalbHBIM CPABHEHHEM C JIMTEPATypPHBIMU
JIAHHBIMH.

HoBu3Ha B 3HAYHMOCTD pe3yJibTaTOB PadoThI

Briepspie IOMYYEHBI 3KCIEPHMEHTAIbHBIE JAHHBIE 10 MEXAHU3MY JIOKAIU3aIlud
IUIACTHYECKOH aedopMalMu B CIOHCTOM KOMIIO3UTE Ha OCHOBe enesa y-Fe/oa-Fe/y-Fe.
[ToxasaHo, 4YTO IMOJy4YeHHbIe pe3yJbTaTbl HE IPOTHBOpPEYAT OCHOBHBIM ITOJOXKEHHUSIM
aBTOBOJHOBOM KOHLENIMM IIIACTUYHOCTH M MOIYT CIYXUTh OOOCHOBaHHEM €€
PUMEHUMOCTH K JJAHHOMY KJIacCy METaUIMYEeCKUX MaTepuanoB. BaXxHbIM sBisSeTCs TO, UTO
paboTa BBINIOJHEHA Ha IMPOMBIIUIEHHOM KOMIIO3UTE HAa OCHOBE JKeje3a, 4YTO I103BOJISET
HCIIOJIB30BaTh IPECTaBJICHHBIE PE3yIbTaThl MPU COBEPIIEHCTBOBaHMM TexHosorun TMO
CTaJI Ha OTEYECTBEHHOM METAJUIypPrideckoM KoMOUHaTe.

CooTBeTCcTBHE cojepxraHusl aBTopquepaTa COEPKAaHHIO JHCCEPTALNH

ABTOopedepar AUCCEepPTANUOHHONW paboOThl MOJHOCTBIO COOTBETCTBYET M OTpayKaer
OCHOBHOE COJIep)KaHUe TUCCePTALMOHHON paboThI.



3ameyaHus

3aMeuaHusl KacaroTcs NPEeUMYIICCTBEHHO II0JIHOTEI OIMCAaHHA IIPEJICTABJICHHEIX B
AUCCEPTAllUU SKCIIEPUMEHTAIBHEIX PE3YJIETATOB U HE CKa3zallUCh Ha o0mIel MoJoXKUTeILHON
OIICHKC paGOTbl.

1. B pasjenax 3 u 4 cienosano Ol IPUBECTH HECKOIBKO HHIKEHEPHBIX KPUBBIX (OT PasHBIX
00pasnoB) Uil KaKIOr0 MOJENBHOI'O MarepHana, uTOObI MOXXHO OBIIO OIEHHUTH
BOCIIPOM3BOJMMOCTh OKCIIEPUMEHTAIIbHBIX JAaHHBIX WM, KaK MUHUMYM, COOOIIUTH, YTO HA
pucynkax 3.2 um 4.1 mpuBeieHBl KpHBBIEe, Haubojee IOJHO OTpaXKalOIIHe OCOOEHHOCTH
nosejenus Beex 20 00pa3iioB, Ha KOTOPBIX IPOBOIUIIH UCIIBITAHHUS.

2. bputo OB MONIE3HBIM YBEIHYUTH Pa3Mep PHCYHKOB B TEKCTE, YTOOBI IPOAEMOHCTPHPOBATH
MPEPBIBUCTHIN XapakTep X0/ia KpUBBIX He Ha BCTaBKax (KOTOpBIE Takyke Mano HH(GOpMaTUBHEI
U3-3a MaJIbIX Pa3MepPOB).

3. Taxxe 6b110 OBI MOJIE3HO NPUBECTH M300pakeHHe 00IIero Bujia 00pasios A0 U Hocie
HCIBITAHHH H UX MTOBEPXHOCTH H3JIOMOB.

4.  He cMoTps Ha TO, 9TO B padoTe ¢ MOMOIIBIO METO/A CleKI-(poTorpaduu yCTaHOBICHO,
4TO MpH pactskenuu B a-Fe popmupyrores monocst Jlronepca, a B y-Fe nabmonaercs apdexr
[, 6p110 OB XKeaTenbHO IPHBECTH KaueCTBEHHbIe MeTa/ulorpaduyeckue n300paxkeHns
MaKpOCKOIMYECKHX Ie(OpMAIOHHEIX Ae()eKTOB, BKIIOYAs TPEIIMHBEl B KOMIIO3UTE, M HX
MHKPOCTPYKTYPBI, KOTOPBIE TOCIYKHUIH OBl BECOMBIMU apryMEHTaMH B II0JIb3Y CHEIaHHBIX B
JMCCEPTALUK BEIBOJIOB.

5. Cnesyer OTMETHUTH, YTO BO BBEJCHMM U B 3aKIIFOUEHUH I10JIOCH! JIOKAIM30BAHHOIO C/[BUTa
Ha3BIBAIOT «110j10caMu YepHoBa-Jliojiepcay, a B rnasax 3 u 4 — «monocamu Jlroaepcay.

6. TepmMuH «MOHONHUTHBIE» IPUMEHHUTENBHO K Ipokary y-Fe u o-Fe npexacraBinsercs
HEKOPPEKTHBIM.

7. JHedopmanmonnsie KpuBsle i y-Fe u o-Fe Ha pucyHke 4.1 MOBTOpsIIOT KpHUBBIE Ha
pUCyHKe 3.2, 4TO CrIoCcOOCTBYET JIydlleMy BOCHPUITHIO SKCIIEPUMEHTANILHBIX JaHHBIX, TOT/a
KaKk MexaHuuyeckue cBoiictBa y-Fe, o-Fe u kxomnosura y-Fe/u-Fe/y-Fe u pnanHble 10
CTaJUHHOCTH IIACTHYECKOM He)opMalii pa3sHEeCeHs! IO pa3HbIM TalJuIaM, YTO HE OYEHb
ynob6uo!

3aKJII0YeHHe ONMOHEHTA 0 AUCCePTALHOHHOMH paloTe

Juccepramus Jlu HOmuu BraggMupoBHEI IpeACTaBiseT COOOH 3aKOHYCHHYIO
HAy4YHYIO paboTy, MOCBSAIIEHHYIO 3HAaUNMOH 111 QU3NUECKOr0 MaTepruaoBeICHUs, KaK 4acTh
(pM3UKKM KOH/IEHCHPOBAHHOIO COCTOSHHMS, MpoOiieMe — SKCICPUMEHTATbHOMY W3YYEHHIO
IIPOLIECCa IJIACTHIECKOr0 TEUEHHUS | JIOKaIM3alul HeoOpaTUMOH IIIaCTHYECKO# AedopManiy
B CJOMCTBIX METa/IMYECKMX MarepuajaXx Ha OcHoBe ikenesa. OCHOBHBIC pe3ylbTaThl U
BLIBOJIBI 10 JIMCCEPTALMOHHON paboTe, OIyOIMKOBAHBI B aBTOPUTETHBIX OTEYECTBEHHBIX
KypHAJIax 10 (U3MYecKOMy MATEPHaIOBEACHUIO U JOKIAABIBAIMCE HA IPEICTABUTENIbHBIX
HAY4YHBIX KOH(pepeHUusx. ABTopedepar JuccepTaiui aJeKBaTHO OTPaXaeT €€ COACPKAHHE.

Cumrato, 4to jguccepramdoHHas pabora Jlu HOmum BnagumupoBHBI  «ABTOBOJIHEI
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JIOKaNTN30BAaHHON IJIACTUYHOCTH Ha rpaHuile pasjena AeGopMUPYEMBIX Cpem» IOJTHOCTHIO
yaoBieTBOpseT — TpeGoBaHMAM, PEIbSBIAEMBIM K  JIMCCEPTALMOHHBIM  paboram,
yTBepIKAEHHBIX ocTaHoBenueM [IpaBurenscrea PO ot 24.09.203 Ne842 (pen.26.09.2022) u
tpeboBanusm BAK P® o npucykaeHHn yueHBIX CTeNEHEHN, IPEIbIBIASMBIM K KaHAUAATCKUM
mucceprammam (11.11.9 TonoxkeHns 0 MOpsiIKe MPUCYXICHUs YIEHBIX CTENEHEH(, a ee aBTop
JIn IOmusa BnajuMupoBHA 3aCiy)XHBaeT IPHUCYKAEHHs €d ydYeHOW CTeleHM KaHAuAaTa
bU3MKO-MaTEMATHUECKHX HayK IO crernuanbHocTu 1.3.8. — «Du3uka KOHICHCHPOBAHHOIO
COCTOSIHUSI

CorJiaceH Ha BKIIOYEHHE CBOMX IIEPCOHANBHBIX JaHHBIX B JIOKYMEHTHI, CBSI3aHHBIE C PabOTOH
JMCCEPTALMOHHOrO COBETA, U AAIbHEHIIyI0 X 00paboTKy.

OduupnanbHbIi ONMOHEHT:

[Tpodeccop kadenpsl (bn3nm;;::%/ [Mandunos Ilerp EBrensesuy
KOHICHCHPOBAHHOT'O COCTOSIHHS U

HaHopa3MepHbIX cucteM MHCTHTYTA

eCTEeCTBEHHBIX HAYK B MaTeMaTHKu PdenepanbHOro

roCyIapCTBEHHOI'0 aBTOHOMHOI'O «79» anpens 2024 r.
00pa3oBaTENLHOrO YUPEKIEHUS BHICIIErO

obpazoBanus «YpalnbCKuii (enepanbHbIi

yHuBepcuTeT uMeHH nepsoro [Ipesuaenra

Poccun b.H. Eapnuna»,

JIOKTOp PU3UKO-MaTeMaTHYECKUX HAYK,

CTaplIkil Hay4YHBIN COTPYIHHK,

HayuHasl CleLUaIbHOCTh:

01.04.07 — ®dusuka KOHJEHCHPOBAHHOI'O COCTOSHUSA

620000, Exarepun®ypr, mp. Jlennna, 51,
Ten.: +7(912) 260-9967;
Email: peter.panfilov@urfu.ru

[Moxnuck npodeccopa [Mandunosa Ilerpa
EBrennesuya 3aBepsito,’

Vyenstit cekperaps PTAOY BO «YpDV umeHn
nepsoro IIpesunenra Poccun b.H. Enprpnay
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