OT3bIB OPUIINAJIBHOT'O OIIIIOHEHTA

Ha auccepTaunoHHyo padoty Kpasuyka Koncrantuna CepreeBuda «l3mepenue
TPUOOIOTNYECKUX CBOMCTB MOKPHITHH ¥ KOMITO3UIIMOHHBIX MAaTEPUAJIOB Ha
CyOMUKPOHHOM M HAaHOMETPOBOM MacITabax», IpeICTaBIeHHYIO0 Ha COUCKaHHE
YYEHOM CTeNeHU KaHauaaTa QU3nKo-MaTeMaTH4YeCKUX HAyK I10 CIELUaIbHOCTH
01.04.07 — ®u3nka KOHACHCUPOBAHHOI'O COCTOSHHS.

AKTYyaJIbHOCTb AUCCEePTALHOHHON padoThI
HucceprannonHas pa0oTa TIOCBSIIEHAa pa3paboTke (U3NYECKUX OCHOB
CO3ZaHMs €AUHOI0 MU3MEPUTENIBHOIO KOMIUIEKCA — CKaHUPYIOLIEro 30HIOBOIO
MHUKpPOCKOIIa, CIIOCOOHOTO KOPPEKTHO OMNpPEeNeNIUTh 3HAueHUs TBEPAOCTH, MOMYJISL
yOpYrocTH, IIapaMeTpOB  TPELIMHOCTOMKOCTH UM  HM3HOCOCTOMKOCTH  IIpU
UCIONB30BAHUM METOJOB HHACHTUPOBAHUS, CKJIEPOMETPUH U  LHUKIHMYECKOTO
HCTUpPaHUsl Ha CYOMHUKPOHHOM M HaHOMETPOBOM CTPYKTYPHBIX YPOBHSX. YUUTBIBAs
OypHOe pa3BUTHE B IOCJIETHHE TOJbl HAHOTEXHOJOTHI M CO3[aHHEe Ha MX OCHOBE
IIEPCIIEKTUBHBIX MAaTEPUAIOB, COAEP)KAIIUX HAHOCTPYKTYPUPOBAHHbBIE I[IOKPBITHS
WIM HaHoOMacIITaOHEIE CTPYKTYpHBIE 3J€MEHTHl (HAHOKOMIIO3HTHI), aKTyallbHOCTh
IIPEAIIPUHATOrO UCCIIENOBaHMUS HE BBI3bIBA€T HUKAKUX COMHEHU.
CTpyKTypa H OCHOBHOE cOep:KaHHe JUCCEPTALHH

HucceprannonHas pabora K.C. KpaBuyka cocTOMT W3 BBEINEHHUd, IISATH IJIaB,
3aKIIFOueHUs (BBIBOAOB) M CIHCKa nuTepaTypbl u3 111 HauMeHoBaHus. PaGora
u3oxeHa Ha 138 cTpaHunax, cogep uT 73 pucyHKa U 8 TaOJIHUII.

Bo BBeeHME 000CHOBaHA aKTyaJbHOCTH TEMBI HCCIEOBaHUH, CHOPMYIUPOBAHEI
Lenb W 3aJa4d HCCIENOBAaHUW, MPUBENEHBI IOJIOXKEHUs, BBIHOCHMBIE Ha 3allUTY,
OIKCaHBI CTPYKTypa U 00beM JuccepTaluu.

B mepBoil rimaBe mnpuBeNeH JUTEpaTYpHBIM 0030p METONOB UCCIIEJOBAHUS
TPUOONOTHYECKNX U  MEXaHHWYeCKWX CBONCTB  IIOBEpXHOCTH  MaTepHaloB.
[TomuepkuBaetcs, YTO IJIsI IOJYYEHHS HAIEKHBIX pe3yJIbTaTOB HEOOXOIUMO
CO3JaHAE€ AaTOMHO-CHJIOBBIX IPHOOPOB, CIOCOOHBIX KOMIUIEKCHO aHAJIM3MPOBAThH

3HAUUTEIBbHBIA KOMILIEKC CBOMCTB ¢ HCIIOJB30BAaHHEM €IMHOTO J1aT4YUKa,
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AQHATTM3UPYIOIIETO ITOBEPXHOCTH TBEPAOTo Tesa. Coneprkanne nepBoy IiaBbl INTyO0KO
U BCECTOPOHHE OXBATLIBAET KIIOUEBBIE MPOOIIEMB], 3aTPOHYTHIE B AUCCEPTAIHOHHOM
paboTe, ¥ CBHAETENBCTBYeT O BBHICOKOW KBalTU(DUKALMH JUCCEPTAaHTa B 0OJIACTH
Hay4YHEIX IIPOOJIeM HU3y4YeHHs MOBEPXHOCTH Ha CyOMMKPOHHOM M HaHOMACIITaOHOM
YPOBHSIX.

Bo Bropoii rmaBe naHO mNOOPOGHOE OIKMCAHHWE OCHOBHBIX H3MEPUTETBHBIX
METOJIOB, DPEAJIM30BaHHBIX B paboTe. lcmonp3oBaHMe B KadyeCcTBE OCHOBHOTO
U3MEPUTEIPHOTO  MOXYJIsl IPA  OCYLIECTBJIEHUM HAHOWHICHTHPOBAHUS |
CKJIEPOMETPHUU OUMOP(HHOrO Mbe30KEPAaMUYECKOIO 30HI0BOIO JATUYMKA C aIMa3HbIM
HaKOHEYHUKOM IIO3BOJIMJIO IIO CYIIECTBY CO3JaTh YHHUBEPCAJIBHBIH MpuOOp, Ha
KOTOPOM MOKHO peajln30BaTh Ooiee NeCATH H3MEPUTETBHBIX METOIHK.

B Tperpell riaBe MOApPOOHO NPOAHATM3MPOBAHEl CIIOCOOBI aHaIM3a peibeda
IIOBEPXHOCTH C IOMOINBI0 MoaepHHU3upoBaHHOro C3M. OmnmcaH OpUTHHAIBHBIN
aJITOPUTM OTIpEAETICHNUS IIapaMeTPOB LapanuHbl, CHOPMUPOBAHHON MUPaMUIATBEHBIM
UHICHTEPOM H pPE3YJbTaThl €ro 3KCIepUMEHTaIbHON mpoBepku. [lokazaHo, 4TO
NPEUIOKEHHBIN aJITOPUTM aeKBaTHO OIMCHIBACT ITOBEIEHUE XPYNKHX MaTepHaIOB
(KBapl, CTEKJO, candup) U HECKOJBKO XyXe OTPa)kaeT IOBEIEHHE METAIHUECKUX
MaTepuanoB (HAHOCTPYKTYpHUPOBAHHBIM THTaH). BaXKHBEIM acleKTOM 3TOH IJIaBbl
MIPEICTaBIISIIOTCS SKCIIEPUMEHTBI I10 IIPaAKTUYECKOMY HCIIOJIB30BAHUIO
pa3pabOTaHHOIO aNrOpUTMa ISl W3yYEeHHS HAHOKOMIIO3MIMOHHBIX MAaTepHaoB
AlH+Cq m CutCep.ITokazaHa BO3MOXXHOCTH aBTOMAaTHYECKOTO PACIIO3HAHUS
OTJCJIbHBIX HAHO3€PEH U CTATHCTHUYECKOTO MOCTPOSHUSI TUCTOTpaMM pacIpeeIeHus
HaHO3€EpEH 10 UX pa3Mepam.

B 4eTBepTOii I71aBe IpeIcTaBIIeHbI AKCIIEPUMEHTAIBHEIE JAHHBIE, OIMCHIBAOIIIIE
BIIMSTHUC MEXAaHHYECKHX CBOMCTB CTPYKTYPHBIX COCTaBJLIIONIMX Ha TPHOOJOTHYECKHUE
CBOMCTBA  yINIEPOA-YIVIEPOJ, KOMIIO3WIMOHHBEIX  MarepuajioB. I[lokazaHo, 41O
H3HOCOCTOMKOCTh MCCJIEIOBAHHOIO KOMITO3UTA, COCTOSIIETO U3 YIIIEPOTHBIX BOJIOKOH B
YIJIEPOIAHON Marpuile, MakCHMaJlbHa B TOM Cily4yae, KOTa 3HAYEHHs TBEPIOCTH

CTPYKTYPHBIX COCTaBJLIFOIINX OJI3KH MCXKIOY COOOH. KpOMe TOT'O, ITIOJIOXKUTCIIBbHOC



BIIMSIHHE HA M3HOCOCTOMKOCTBH OKa3bIBaeT 00Pa3yrOIIasicsl B MPOLIECCE UCTIBITAHUM TOHKAs
(bPUKIMOHHAS TUIEHKA, COCTOSINAS U3 KOMIIOHEHTOB, (POPMUPYIOIIMXCS ITPU UCTUPAHUH.
B mArol riaBe MpencTaBi€Hbl Pe3yJbTaThl U3YUYECHHUSA MATEpHaIoB, HMEIOIINX
HaHOCTPYKTYpPUPOBaHHbIE  TOKPBITUS. [€OopeTU4ecKM U  OKCIIEpUMEHTAJIbHO
UCCIIEZIOBaHbl IOPOTOBBIE HANpPsDKeHHs] OOpa3oBaHUsI CKOJIOB Ha I[OKPBITHIX
tosmruHOM 70-200 HM Ha OCHOBE OKCHJIOB, ITOJTyYeHHBIX KapOOKCHIIATHBIM METOIOM.
[lpoBeneHO W3yYeHHE CBOKMCTB IMOBEPXHOCTH OOpa3loB MOJMKapOOHaTa U
MOJIUMETHUIMETAKpUJIaTa, a TaKXke H3HOCOCTOMKOTO ITOJIMMEPHOIO IIOKPBEITHS Ha
OCHOBE CHJIMKOHOBOM KOMIIO3HMIINM, HAHECEHHOM Ha IOBEPXHOCTH IIEPBBEIX [BYX
MarepuanoB. [lokaszaHo, 4YTO BBICOKas M3HOCOCTOMKOCTh IIPA HAHECEHHH
IOTIOTHUTENIBHOTO  TIOKPBITHS ~ OOYCJIOBJI€HAa  CHIDKEHHEM  IIEPOXOBATOCTH
MIOBEPXHOCTH, YBEJIMYEHHUS OTHOIIEHUS TBEPAOCTH K MOZYJIIO yIIPYTOCTH MaTepuaia
M BBICOKOH CITOCOOHOCTBIO K yIIPyromMy BoccTaHoBieHut0. Kpome Toro, B 3T0M riase
HCCJIeIOBaHbl TIOBEPXHOCTHBIE MEXaHWYeCKHUe CBONCTBA YIVIEPOAHBIX IIOKPBLITHM Ha
MOJIMMEPHOM IIOMJIOXKKE. YCTAaHOBJIEHO, YTO IIOKPBITHS Ha OCHOBE JIMHEHHO-
LEIIoOYHOro yriepoga TtommuHoW MmeHee 100 HM, HaHeceHHBIE Ha IIOBEPXHOCTH
MOJINypeTaHa, MOBHIIIAIOT €0 MPOYHOCTh U H3HOCOCTOMKOCTE. [IpoBeneHHbIe B 3TOM
IJIaBe JKCIIEPUMEHTHI N0 HAaHOWHAECHTUPOBAHUIO U CKIEPOMETPHU C NMPUMEHEHHEM
MAPaMUJATBHEIX aJIMa3HBIX HHIEHTOPOB Ha IPUMeEpe aMa30l0J00HOr0 MOKPBITHS
TonmuuHON 180 HM Ha KpEMHHEBOM MOMJIOKKE I10KA3aJI0 BO3MOXKHOCTH KOPPEKTHOTO
ONpeNeNieHUss TMapaMeTpa TPEIIMHOCTOMKIICTA  MaTepualla  IIOKPBITHS  IIPH

CO6JIIO)I€HI/II/I psiaga yCJ'IOBI/Iﬁ IIPOBEACHUA OKCIICPUMEHTA.

HauGosee BaskHble HAYYHbI€ pPe3y/IbTAaThl, MOJy4YeHHbIE B JHCCEPTANUH
1. Ha ocHOBe HCHOJB30BaHUS YHHUBEPCATHHOTO ITbE30KEPAMHUUECKOI0 NaT4HKa C
BBICOKOYHCTBIM HIIH ITOJIYIIPOBOJAHHKOBBIM ajMa3HbIM HAKOHEYHHKOM pa3paboTaH
KOMIIJIEKCHBIH METOJ, BKIIIOUAIOIIHMNA Oojiee HECITH METOAUK HHICHTUPOBAHUS,
CKJIEpOMETPUH M CKaHUPYIOIIEeH 30HIOBOM MHKPOCKOIIMH, KOTOPBIA II03BOJIIET

HaOeXXHO OINPEHAC/INTE OCHOBHBIC ITapaMETPhl MEXaHUYCCKHUX U TpI/I60J'IOI“I/I‘—IeCKI/IX



CBOMCTB IOKDPBITUH M HAaHOKOMITO3UTOB Pa3IMYHON MPHPOILI HA CYOMHUKPOHHOM U
HAHOMACIITaOHOM CTPYKTYPHBIX YPOBHSIX.

2. Jlna nenoro psAna MNEepPCHeKTUBHBIX HAHOKOMIIO3HUIMOHHBEIX MATEPUAIOB U
HaHOCTPYKTYPUPOBAHHBIX ITOKPBITHM, MUMEIOIIUX CYIIECTBEHHBIN HWHHOBAIIMOHHBIN
noteHnuan (HaHokoMro3uTsl Al+Cgy u CutCgy, YIiIepoaHbIE BOJOKHA B YIJIEPOIHOM
MaTpulle, OKCHIAHBIE IIOKDPBITHS, IOJUKApOOHAT U TOJUMETHIMETAaKpUIAT ¢
IIOJINMEPHBIM TIOKPBITHEM Ha OCHOBE CHJIMKOHOBOM KOMITO3WIIMM, IOKPBITHS Ha
OCHOBE JIMHEHHO - LENOYHOIO YyIVepoAa Ha IIOBEPXHOCTH IOJIKMYpeTaHa,
aJIMa30I0100HbIE ITOKPBITHS Ha KPEMHUEBO#H MOJIOXKKE) MoKa3aHa 3 (HeKTUBHOCTH U
JAOCTOBEPHOCTh IPEMIONKEHHOTO KOMIUIEKCHOTO IMOAXO0Ja K HU3MEPEHHIO OCHOBHBIX

MCXaHHYCCKUX U TpI/I6OJ'IOI"I/I"IeCKI/IX XapaKTCPUCTHUK.

OG0CHOBaHHOCTD H J0CTOBEPHOCTD MOJIYYE€HHbIX Pe3yJILTATOB.
JlocTOBEPHOCTE M OOOCHOBAaHHOCTH PE3yJBTaTOB AMCCEPTALMOHHON pPabOTHI
TOATBEPKIAIOTCS OONBIINM 00BEMOM HAKOIUIEHHBIX 3KCIIEPUMEHTANbHBIX JaHHBIX,
UX KOPPEKTHOH CTaTUCTUYECKOW 00paboTKOH, MpUMEHEHHEM IIMPOKOTO CIIEKTpa
COBPEMEHHOT0 9KCIIEPUMEHTAILHOTO o0opynoBaHUs, UCIIOJIb30BaHUEM
OPUTHHAIIBHBEIX TEOPETUYECKUX MoJeliell M MIyOOKHMM MHOI'OYpPOBHEBBIM aHAIU30M
IIOJIyYE€HHBIX PE3YIBTAaTOB B IIOJIHOM COOTBETCTBHM C COBPEMEHHBIMH KOHIICTIIIASIMU

(l)I/I3I/IKI/I KOHACHCHUPOBAHHOTO COCTOAHUS.

Hay4Hasi HeHHOCTH H NpaKTHYECKAsi 3HAYMMOCTDL paGoThl

Hayunas 1eHHOCTb pabOTBHI 3aKIIOYAaeTCss B CO3JAHMH HOBOTO METOJA
5(Q(QEeKTHBHOIO aHalM3a OCHOBOIIOJIATAIOIIUX CBOMCTB HAHOCTPYKTYPUPOBAHHBIX
MOKPBITHM ¥ HAaHOKOMITO3UIIMOHHBIX MaTePUaOB Pa3IMYHON MIPUPOIBI C IIOMOIIBIO
€AVHOTO HM3MEPHUTENIBHOIO KOMIUIEKCa, BKIIOYAIOLIET0 HAHOWHICHTUPOBAHUE,
CKIICPOMETPHI0O M CKaHHPYIOIIYIO 30HIOBYIO MHKPOCKONHIO, a TakXke B
SKCTICPUMEHTAIGHOM IIPOBEPKE aNeKBaTHOCTH M HAAEKHOCTH IIPEIOKEHHOTO
[IoAX0Aa Ha  MHOTOYHCIIEHHBIX IIpUMepax H3yYeHUS  MEXaHUYEeCKUX U

TpI/I6OJIOFI/I‘IeCKI/IX CBOMCTB IICPCIICKTUBHBIX HAHOMATCPHUAJIOB.



IIpakTr4eckas 3HaUUMOCTH PabOTHI 3aKITFOYAETCS B TOM, UTO €€ Pe3yJIbTaThl
IIO3BOJIAIOT IIOBBICUTH HANEKHOCTh U 3(P(EKTHBHOCTHh aHaM3a SKCILTyaTallHOHHBIX
XapaKTepUCTUK IPAaKTUYECKM BaXXKHBIX HAHOKOMIIO3UTOB M MaTepUaOB C
HaHOCTPYKTYPUPOBAaHHBIMU TMOKPBITHSAMH pPa3IMYHON MPHPOABI, IOJTYyYEHHBIMU C
IIOMOIIBIO  IIPOIPECCUBHBIX  HAaHOTeXHOJIOTWH.  I[IpakTWyeckas  3HAYUMOCTH
II0JIyYEHHBIX PEe3yJIbTaTOB COCTOUT TAK)Xe M B TOM, YTO OHU OBLIH YK€ peaan30BaHbl

IIPH BBIIIOJIHEHUH PsAla aKTyaJbHBIX UcciaenoBanuil B pamkax DI

3amMeuyaHus Mo ANCcepTALUH

1. OnHolt u3 neneit qucceprauy aBTop GOPMYITHPYET KaK «CpPaBHEHHE TIOTy4aeMbIX
C MX IIOMOIUBIO PEe3yNbTaTOB C TPAAUIMOHHBIMU TPUOOIOTMYECKUMHU HCIBITAHU-
AMH...» (cTp.5). OnHaKo NONOOHBIe CpaBHEHHS B TEKCTE MTUCCEPTAIMU IPAKTHYECKH
OTCYTCTBYIOT.
2. B nuccepranum pa3paboTaH psii OpUTHHAIBHBIX METOIUK aHallh3a CTPYKTYpPBl U
CBOMCTB MaTEPHUAIOB, OJHAKO B TEKCTE NUCCEPTALlMM OTCYTCTBYIOT YIIOMUHAHHUA O
3alllTe HHTEUIEKTYaJbHOM COOCTBEHHOCTH U HAJIMYHUU COOTBETCTBYIOLIEIO
METPOJIOTHYECKOT0 o0ecrieueHusl.
3. I'maBa 2 puccepralud HamWcaHa TaK, 4YTO B HEW TPYIHO OTHEIUTH
MHOTOYMCJIEHHbIE JIUTEPaTypHblE JaHHBIE OT OPUTHMHAIBHBIX  PE3yJIbTaTOB,
IIOJy4YEeHHBIX QuccepTraHToM. HekoTopsle parMeHThl 3TOW IJIaBbl HOCSIT, Ha MOMU
B3IJI/1, PEKJIaMHBIN XapakTep.
4. B muccepranuy, K COXaJEHHIO, 9acTO OTCYTCTBYyeT HMHGpopManus o0 ommbkax
U3MEpEHuHl psana xapakTepucTuk. Ha HekoTopeix rpadukax (Hampumep, Ha puc. 3.6)
OTCYTCTBYET JOBEPUTEIIbHBII HHTEPBAJ 3HAUCHUN U3MEPEHHBIX BEIUYHH.
5. B Tekcre auccepranul HMeEETCs psI HEyNadHBIX BBIPAXKEHUM U TEPMHUHOB,
BKJIIOYasi Ha3BaHUE CaMOM TUCCepTaIIH:

® «...Ha CyOMHKPOHHOM M HAHOMETPOBOM MaciuTabax» (ctp.1),

® «...a0pa3WBOCTOHKOCTB...» (cTp.7),

¢ «3amuIiiaeMsle IOIOXKEeHU (cTp.7),



® «...B3aMIMOCBA3b TPHOOJOIMYECKHX CBOWCTB C pe3yJbTaTaMi W3MEPEHUi

METOJJaMi MHAEHTUPOBaHUs. ..» (cTp.123).
® «...TIOKpBITHE Ha KpeMHUW» (CTp.6).
Crenannele 3aMe4aHMs He HOCSAT MPUHIMIIMAIBLHOTO XapakTepa M HE CHIKAIOT

00111eii BEICOKOM OLIEHKH JUCCEPTallMOHHON PabOTEHL.

OO0uee 3aK/II0OYEHHE

K.C.KpaBuykoM BBIIIOJIHEHO CEphE3HOE HAy4YHOE HCCIENOBaHHE IO pa3paboTKe
METOAMYECKOro  obecledyeHHs  HaOeXXHOro HM  3(GQOEKTHMBHOIO  aHaIW3a
TPUOOJIOTHYECKHUX, MEXaHUYEeCKUX 51 CTPYKTYPHBIX XapaKTepUCTHUK
KOMIIO3ULIMOHHBIX HAaHOMATE€PHAIOB W IIOKPHITUH, a TakXe IMOJY4YeH pPsJl BaKHBIX
XapaKTEePUCTHK (QU3MKO-MEXaHUUECKUX CBOWCTB MEPCIEKTHBHBEIX HAHOMATEPHUAIIOB C
IIOMOIIBIO pa3spabOTaHHOIO KOMIUIEKCHOTO IOaXxona. IIoJdydeHHBIE pE3yJIbTaThl
SABIIFOTCS.  aOCOMIOTHO HOBBIMH, HMEIOT (YHIAMEHTAIBHOE M IPAKTHYECKOEe
3HayeHre. OHM MOryT OBITh WCIIOJIB30BaHbBI IIPH BBIIOJHEHUH TEOPETHYECKUX H
NPUKIIAIHBIX HCCIAENOBAHMM B PALEC HAydHBIX M 00pa30BaTENbHBIX OpraHH3alldil
Poccun.

ABTropedepaT ¥ MHOTOYHCIIEHHBIE MyOIUKALUK IPABUIBHO U JOCTATOYHO IIOJHO
OTPaXKalOT COAEP)KAHHE JHUCCEPTalMOHHOW paboTel. OCHOBHBIE PE3YJIBTATHI
IOVCCEPTALH ITOJIHOCTBIO OIyOJIMKOBaHEI B 24 paboTax, M3 KOTOPBIX 9 - B HAYYHBIX
XKypHalaX, BXomammx B mnepedyeHb BAK P®. PesynpraTei, mpencTraBiieHHBIE B
AUCCepTallii, HEOTHOKPATHO IOKIANBIBAIUCh U OOCYXXIaUCh Ha aBTOPHUTETHBIX
OTEUECTBEHHBIX M MEXKIYHApPOIHbBIX HAYUYHBIX KOH(MEPEHITUSIX.

Huccepranmss Kpabuyka Kowucrantuna CepreeBuua SBISETCS 3aKOHYEHHBIM
(GyHIaMeHTaIbHBIM HCCIefoBaHHeM. 110 aKTyalbHOCTH, HOCTOBEPHOCTH, HAY4YHO -
METOANYECKOMY YPOBHIO HCCIIENOBaHUS, HAy4YHOH HOBH3HE U 3HAYUMOCTHU
IIOJy4YeHHBIX Pe3yIbTaTOB AUCCEpTalus, 6€3yCIIOBHO, cOOTBeTCTBYeT 1.9 «Ilomoxe-
HUS O TOPSAKe NPHCYXKIAeHHs YydeHbIX creneHei» BAK P® u n.6. macmopra
cnennanbHocTH 01.04.07 - ®H3uKa KOHASHCHPOBAHHOTO cocTosiHus: «PaspaboTka

SKCIICPUMCHTAJIBHBIX METOIOB HM3Yy4YCHUS (I)I/ISI/ILIGCKI/IX CBOWCTB M CO3JaHHE
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GU3NYECKIX OCHOB IPOMBIIUIEHHONM TEXHOJOTMU IIOJIY4YEHHs MaTepUajioB C
OIpeIeNeHHBIMM CBOUCTBaMW». Ee aBTOp 3aciIyXuUBaeT IPUCYKICHHS YyYEHOH
CTEeNeHH KaHauaaTa (QpU3MKO-MaTeMaTHYecKux Hayk mo crernuansHoctd 01.04.07 -

)7 c370:¢:] KOHIOCHCHUPOBAHHOI'O COCTOSHUAL.

Benymuit Hay4HBIN COTPYIHUK

kadenpsl «Pu3zNUEecKOe MaTEPUATIOBEICHUE)
HanmonansHoro MccnenoBarenbeckoro
Texunonmormueckoro Yuusepcurera « MUCuCy,
noKTop (u3.-MaT. HayK, mpodeccop, 17.11.2015r:
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