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o(UIHATEHOTO OINTIOHEHTA Ha ANCCEPTALIMIO Macnenukosa HMrops Uropesrua
OVBUYECKUE MOJIEJIM PABOTHI CKAHWPYIOHIIUX HAHOTBEPJIOMEPOB

[Ipe/ICTABJICHHYIO Ha COMCKAHKE yICHOH CTETICHH
KaHMaTa QU3MKO-MaTEMaTHICCKIX HAYK
no crermansaoct 01.04.07 — ®usnka KOHJICHCHPOBAHHOTO COCTOAHHA

JlnccepraiioHHast paboTa HOCHT TEOPETHKO-DKCIIEPHIMEHTAIIBHBIA XapakTep W MOCBAIICHA
COBEPIIEHCTBOBAHHIO DKCIEPUMEHTATBHBIX METOIOB M3YHCHHS (pU3MHUECKUX CBOMCTB OJHOPOIHBIX
M TETEePOTEHHBIX MAaTepuaoB C FWCIOJIB30BAHACM MOIXOMOB, CBOMCTBEHHBIX CKaHMPYIOIICH
s0oHmoBON  Mukpockornuu (C3M) W HaHOWHICHTHPOBAHHIO. BBINOJIHEHHBIE  WCCJICIOBAHUS
M03BOJISEOT JTydIIle TTOHATh MEXaHU3MBbl BIMAHUS PU3NICCKUX SIBJICHUH, TPOMCXOSIINX B 00J1aCTH
KOHTAKTa 30HIA C TIOBEPXHOCTBIO HCCIICyeMOro wmarepuaia, Ha MaKpOCKOIIMYCCKHC
XapaKkTepUCTUKH 30HIA, PETHCTPHUPYEMBIC M3MepuTeNEHON cicTeMoi. Ilpw cBoeH MPaKTHYECKON
HANPABJIEHHOCTH,  pa3paboTaHHble ~ TEOPETHYCCKME  MOJCIH NPEJICTABISIIOTCS  JIOCTATOYHO
YHUBEPCATHHBIMA M HMCIOT TTPU3HAKK QYHIAMEHTATLHOTO HAYTHOTO HCCIICIOBAHUS.

Jluccepranmsi BBITTOJTHEHa B 00BeMe 200 cTpaHuIl, COJAEPXKUT BBEJICHME, CCMb IJIAB,
SAKITIOUYCHIE U CITMCOK JITEPATYPhl, HACUMTHIBAIOMMHA 123 HCTOYHUKA.

BBejieHHe  COAEPKUT OOlIee ONMCAHUE TPOONIEMBI, paccMaTpUBaEMOR B [IMCCEPTAIMH.
OGoCHOBAHA AKTYATBHOCTH PaBoThI, CHOPMYJIMPOBAHEI LN 1 3a[a41 UCCIICAOBARMA, obo3HavYeHa
Hay4YHas HOBH3Ha M TpaKkTHYecKas HECHHOCTDH BBLIMTOJTHEHHOW paboOThI, HM3JI0KEHBI OCHOBHBIC
[1OJIOYKEHHMS, BBIHOCHMBIC HA 3aIUTYy, PACCMOTPEH JIMUHBIH BKIIAl aBTOpa B TPOACTAHHYIO paboty,
TIPUBEJIEH CITUCOK €To MyOMKaIi.

[lepBast TIaBa JAMCCEPTALIMU COJEPIKUT 0030p MoJeJiell KOHTAKTHOTO B3aWMOJICHCTBUS 30HIa
¢ TIOBEPXHOCTBIO. ONHCaHbl pasiIMIHbIC MEXaHU3MEL, 00yCIIaBIMBAIOIINE TTOTEPH, BO3HUKAIOIIMC
TIpY KOHTAKTe 30HJa ¢ 00pasnoM: ImiacTuieckas nedopmarust, aAre3HOHHbIC U KATUIUISPHbIC CHITEL
IUIPOJMHAMUYECKHE CHITbL. JIaHO OITMCaHWe METO/la MHCTPYMEHTATBHOTO WHICHTUPOBAHUS.

Bo BTOpoil IiiaBe MpeicTaBieH 0030p KOHCTPYKIMA COBPEMCHHBIX HAHOTBEPIOMEPOB H
JOCTYIIHBIE MM METOJbl M3MEpEHHs. PaccMOTPEeHB! KOHCTPYKIMH HCTIOJIb3yCMBIX B «HanoCkan»
30HIIOB U CITOCOOBI UX BKJIFOUEHHsI B @BTOTEHEPATOPHBIN TPaKT.

Tperbsl TaBa TOCBSIICHA aHATM3y aBTOrCHEPATOPHOTO TpakTa ¥ NPHHIHIOB U3MEPEHUS
rlapaMeTpoB KoMeOaHWH pPE30HAHCHOTO 30HA. B Hell mnpoaHAJU3UPOBAHBI XAPAKTECPUCTHUKH
KAMEPTOHHOTO  TTbE30KEPaMHUECKOro 30HIa ¥ yCTAHOBJICHA B3aMMOCBI3b reOMETPUIECKHUX,
MEXAHMYECKUX W I1bE302JICKTPHUECKHX CBOMCTB KaMepTOHA C PE30HAHCHOM YaCTOTOH W
3JIEKTPUUECKUMU  CBOMCTBAMM  11E30PE30OHAHCHOTO  30H/A. [lonyyeHa cHuCTEMa AHATMTUYECKUX
BBIPAKEHMUH, OJTHO U3 KOTOPBIX CBSI3BIBACT aMIUIUTY Y aBTOKOJICOaHU ¢ IMUCCUTIATUBHBIMU CUIIAMH,
JEeHCTBYIOIIMMHI Ha 30HJ CO CTOPOHBI MIOBEPXHOCTH o6pasia, a APyroe MOATBEPIKIACT U3BECTHYIO
paHee CBs3b CIBUTA PE3OHAHCHOHM YaCTOTHI aBTOKOJeOaHUH ¢ KOHCEPBATUBHBIMU CHIIAMHU,
NEWCTBYIOMMAMHI B 00JIACTH KOHTAKTA.

B uerBepTOd riaBe IMPEeJIOKEHBI MOJCIIH, [T03BOJIAIOIIUEC pacCcYUTaTb NU3MEHEHUE YaCTOThI

DE30HAHCHBIX KoNebaHMil 30HJa B Mpolecce €ro mnoiBoda K IMOBEPXHOCTH. PaccMoTpeHBI
WHJICHTOPHI, OOJAalolie pa3MIHON KPUBM3HOH KOHYHK, MpoaHalM3MpoBaHd MIPUMEHAMOCTh
yrpyroit Moxenu [epra Ut KonebaTeslbHOr0 pexnMa B3aMMOJECHCTBUAST TaKUX HHICHTOPOB C




TOBEPXHOCTHIO. [IpeToskeHa HOBas MOJIETb OCTPHsl MHJICHTOpPA B GopMe «yCEeUeHHOTO KOHyca,
o6iajatomas B OTJIHYHE OT MoAeid ['epma MpaBHIIBHBIM ACHMITOTHHYCCKIM IMOBCACHUCM TpPH
Pa3IMUHBIX [TyOWHAX IIOTPYXKEHHsl OCTpHs B TOBCPXHOCTE B CiyHac OOJIBIIOTO  pa3zMepa
«OTCEUYEHHOTO KOHUUKAY.

IlsiTas riaBa IMOCBSIIIEHA BOMPOCAM JJIEKTPOIPOBOJTHOCTH KOHTAKTa 30HAA C oOpasrom Npu
HaJWYUH MOCTOSHHOTO SJIEKTPUYECKOTO HANPSDKEHHsI, TTPHIIOKEHHOTO MEXIy HHMH. [Tomydeno
ypaBHeHMe, TO3BOJISIIONIEE CBA3aTh yACTBHBIC CONPOTUBICHHA HHICHTOpPA u ofpasua ¢
AMILTATYIHO-4aCTOTHBIMU M MEXaHUYECKUMH XapaKTePUCTHKAMH CHCTCMBL.

B miecToil Ii1ape paccMOTPEHBI AMCCUTIATHBHBIC CHITBI, BIIMAIONINC HA aMINIATYy KoJieOaHni
30Ha. [IpoaHanmM3MpoBaHbl YETHIPE MEXaHW3Ma MEXaHWYECKHX IMOTEph B 00JTacTA KOHTaKTa —
BSI3KOE TPEHHE, KAIMJUISPHBIE CHIIbI, BSI3KOYTPYTHC CBOMiCTBA MaTepHalia M IJacTHYCCKas
nedopmanns marepuaia. [TomydeHbl aHAIMTHYCCKHE BBIPOKCHHS, TTO3BOJIAIONINC OLIEHUTH BKJIAJ
JAHHBIX MEXAHM3MOB B YMEHbIIEHHWE TOOPOTHOCTH 30HIa ¥ aAMIUIMTYIbI €ro PE3OHAHCHBIX
KOJIcOaHMH.

B ce/bMOli TJ1aBe OMUCHIBAIOTCS PE3YJIbTaThl, CBA3AHHBIC C TIOCTPOCHUEM KapT MCXAHMICCKHX
CBOICTB [OBEPXHOCTH BO BPEMsI CKAHUPOBaHHsL. B 4acTHOCTH, MPOJIEMOHCTPHPOBAHA BOSMOXKHOCTR
KapTorpaUpoOBaHKs ~ MOAYJs  yNPYrocTW B Mpolecce  CKaHMpOBaHWS MMOBEPXHOCTH
[TbE30PE30HAHCHBIM 30HIOM C JAaTHYMKOM CPEIHEro 3HAYCHWS CHIBl TPHKKMa AL TaKUX
MaTeprasoB Kak MIacTMacChl, CTEKIIa U METAJIIBL.

3aKJIOYEHHE  COJIEPKMT BBIBOJABI M OIUCAHME OCHOBHBIX PE3yJIbTATOB, IOIYHCHHBIX B
JIMCCEPTAIlMOHHON padoTe.

[{eJIbi0 JMCCEPTALUN SIBIAETCS TEOPETHKO-IKCIIEPUMEHTAIBHOE 000CHOBAHME BO3MOXKHOCTH

U3MEPCHUS TaKnuXx XapaKTCPUCTHK TBEPAbIX, TOKOIIPOBOISIINX 148 BSI3KOYIIPYTHX
KOHJACHCHPOBAHHBIX MaTepurajios, Kak TBEPAOCTD, MOJYJIb YOpyTrocTH, yACJIbHasA
JIEKTPOITPOBOAHOCTE H ImpoCTO Tonorpa(bm{ IMMOBEPXHOCTH B npomoecce Hux CKaHHUPOBAHUSL
MbE30PEC30HAHCHBIM 30H/IOM, BO36y)KJIa€MbIM aBTOKOJIeOATEIbHBIM CcrIocoOOM.

AKTYQJIbHOCTh TEMBbI JAWCCEpTalMM, ITMOCTABJICHHBIX U PCIICHHBIX B HEH 3a1a4 CBs3aHbI C
HOTpC6HOCT5{MI/I COBpGMGHHOﬁ HayKm M TEXHUKH B HOBBIX CpEIACTBAX HW3YUCHHUSA (1)I/I3I/IKO-

MEXAHUUECKUX CBOMCTB MaTepHaJIoOB Ha HAaHOYPOBHE, TIO3BOJIAIOIINUX BBIABJISATDH (I)yHI[aMeHTaIII)HBIe
3aKOHOMCPHOCTH ITOBCIACHUSA HOBBIX TICPCIEKTUBHBIX MaTepruajIOB. BaxHoCTh BBIIOJIHCHHBIX
MCCIIeI0BaHMIl 0BYCIIOBIEHA HEOOXOMMMOCTBIO CO3MAHMS (PU3NICCKUX MOJIETICH, OOBSCHSIOMNX
ABJICHUS, BO3HUKAIOUIIHUEC Ipu KOHTAKTC Hb€30p€3OHaHCHOFO 30H14, HCITOJIB3YEMOTO B
CKaHUPYIOLIHNX HaHOTBEPAOMEpaAX ceMerncTBa <<HaHOCKaH>>, C TOBECPXHOCTBIO HCCIIEAYEMOT'O
oOpasra.

OCHOBHBIC IOJOXKCHHS ¥ De3yJIbTaThl JMCCEpPTAIlMH 3aKIMOYAIOTCS B paspabOTKe |
YKCIIEPUMEHTAIBHON TIPOBEPKE TEOPETHIECKHX MOJENEH, CBS3BIBAIOIIMX MEHLY cobolt BA3KO-
YIPYro-IJIACTHIECKUE W OIEKTPUYECKUe CBOHCTBa obpasua ¢ pPE30HAHCHOM YacTOTOW 30HJA,
AMIUTATYION ero KoJjeGaHui ¥ CWJIOH NPHUKMMA B KOHTAKTHOM M IOJYKOHTAKTHOM pPEMKHMAX
B3aMMOJICHCTBHS OCTPHS 30H1a C TOBEPXHOCTRIO 06pasua. PaspaboTaHHble MOJCIH, KAk MOKA3AHO
B JMCCEPTALMHU, TO3BOJSIOT Oosee dQPEKTUBHO ¥ KOPPEKTHO NPOU3BOAUTE M3MECPCHH br3uKo-
MEXAHWYECKWX CBOMCTB MOBEPXHOCTH 00pasla, 3a/1aBaTh ONTHMAJIBHBIC DPEXUMbI paboThI
U3MEPUTEITHHOTO YCTPOHCTRA.

JIOCTOBEPHOCTh ~ OCHOBHBIX ITOJIOKEHWH W pPE3yJIbTATOB IHCCEPTALMU obecrieunBaeTCs
WCIIOJTb30BAaHNEM  allpOOUPOBAHHBIX TEOPETHYECKUX MOAXOMO0B K aHAM3y CHCTEMbI oOpaseny —

pezoﬁchmﬂﬁ 30H]I, COMOCTABJICHUEM TTOJTYHYCHHBIX pe3yIbTaTOB C JKCIICPUMECHTOM H HU3BCCTHBIMHU
pe3yJjibTaTaMiu ApYyrux aBTOpPOB, a TaK»Xe WCITOJIB30OBAHHUEM CepTH(bHHHpOBaHHOFO
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SKCIICPUMEHTAIBHOr0  000pyoBanis. OTO TIO3BOJSCT yTBCPXKIATE O BBICOKOU  CTEICHH
000CHOBAHHOCTH HAYYHBIX TMOJIOKEHUH, pe3yspTaToB ¥ BBIBOJOB, cOpMyITMPOBAaHHBIX B
JIMCCEePTALINN.

OCHOBHBEIM SJICMECHTOM HOBHM3HBI JHCCEPTAIMH SBJISIETCS HOBas TEOpETHHECcKas MOJCIb
) YHKIIMOHMPOBAHHMS CHCTEMBI 00PA3eIl — PE3OHAHCHBIA 30HL, yIUTRIBAIOLIAs pasiudHbIe HaKTOPBI
B3ANMOJICHCTBHS 30HHA C TOBEPXHOCTBIO 00pasiia (ympyrocTb, BS3KOCTb, TIACTHHHOCTE,
KaIMJUTpHBIE ¥ THAPOAUHAMUYECKUE S GEKTEI).

CoslepykaHie JIACCEpPTAliK B JOCTATOYHON CTENEHH OTPAXEHO B nyOJMKaIKsX aBTopa 1
JOKTATBBATOCh MM Ha HaydHbIX KoH(epeHmmsx. CreayeT OTMETHTH BLICOKHI ypOBEHB

nyGITHKALMH 10 TeMe JUCCEPTalliK, MHOTHE W3 KOTOPBIX HHACKCUPYIOTCH B cuctemax Scopus, Web
of Science. ABTopedepar BKIIOUAET OCHOBHbBIC MOJIOKCHHS AMCCepTaln H COOTBETCTBYET €€
COJICPIKAHUIO.

ITo JUccepTaiii UMCIOTCH CJEeIYIOIMKE 3aMeHatm .

1. OTCyTCTBYET CHCTEMATH3MPOBAHHBIN 0030p WCCIEIOBaHWM IO TEME IUCCCPTALNH.
HecMoTpst Ha TO, YTO TPU ONMCAHWH KOHKPETHBIX PE3y/bTaTOB aBTOP CChUTAETCs HAa M3BECTHBIC
paboThI, OTCYTCTBHE TAKOr0 0030pa 3aTPyAHACT OLCHKY HOBH3HbI H JIOCTOBEPHOCTH TOJIy4YCHHBIX B
JIMCCEPTAIMHU PE3YIbTATOB.

2. Wcnonp3yemble B JMCCEPTALHH MOJENH ASPOPMAIMOHHOTO TOBCACHHA Marepuana
obpasla He YYHTHIBAIOT €ro WHEPUMOHHBIX CBOMCTB, T.€. MCIIOJIB3YETCSl KBa3UCTAaTHICCKOC
pUOIMOKeHHe, TP  TOM, YTO WHEPUHOHHBIC cBOiicTBa KOJIEOATETbHOM CHCTEMBI 30HI —
GUMOP(HEIHA >IEMEHT (JepKaTelb 30HIa) YHUTBIBAIOTCS. HecmoTpst Ha TO, YTO MOJIyICHHBIC Ha
OCHOBE KBA3MCTATHYUECKOTO MPUOIMKEHHS pPe3yTbTaThl TMOATBEPXKCHBI OKCIECPUMCHTAIIBHO, B
JHccepTaluK  CIenoBajio Obl JaTh OLEHKY WHCPLUHOHHBIM spdexram MaTepuana obpasna u
TeopeTHIecKH 000CHOBATh BO3MOKHOCTh npeHeOpeyub UMH.

3. Bo BBegeHuu K auccepranmu (m.1.3) 10CTaTOMHO OOCTOSATENBHO OMUCAHBI MOJICIH
KOHTAKTHOTO B3aMMOJICHCTBUS Tell € y4eToM (axkropa MEXMOJICKYISIPHOTO B3aUMOJICHCTBUS
(amresun). OJHAKO TIPH JaNbHEHIIEM M3JI0KCHUU MOJYUCHHBIX pE3yJIbTaTOB JlaHHBIA (axTop, MO
CYTH, WCKMIOYeH n3 paccMoTpeHus. [lo MHEHWIO OMNIOHCHTa, B JMCCEpTaliy CIIeIOBAIO OBl
0G0CHOBATH BO3MOMKHOCTh HE YUUTBIBATE MEXMOJICKYIAPHOE B3aWMOICHCTBHE 30H1a 1 oOpasna.

4. JInccepTamus COAEP)KAT Psifl HEAOUETOB B OQOPMIIEHUH 1 TTPEICTAB/ICHIH uH(pOpMAaIUH.
4.1, HexoTopsie (GOpMYJIMPOBKH HOBH3HBI (C. 11) TpenCTaBIAiOTCA BeChbMa o0mUMH U HX
CIIeI0BA0 OBl KOHKpETH3UpOBaTh. lIpiuMepoM ToMy CITYKHUT dopmysmpoBka: «bbuta 000CHOBaHA
TEOPETHHYECKA M MOJTBEPIKIEHA IKCICPUMEHTATBHO BO3MOMHOCTD KOJIMYECTBEHHOIO H3MCPCHHUS
MOy YIPYTOCTH W TBEPAOCTH 00pasna METOIOM KpHBBLIX TIOABOAAY. HackopKo M3BECTHO
OIITOHEHTY, OLIEHKA MOJIYJs YIPYTOCTH M TBEPHAOCTH obpasiia MEeTOIOM KpPHBBIX II0IBOMA
BBIMONHSUTACH ¥ paHbIne. HaBepHOe, 3/1€Ch CIEAYeT KOHKPETH3MpOBATh, 9TO B JECCEepTaIH
npeuiokeHa Oosiee  KOppeKTHas  Mpoueaypa Tako#l OICHKM Ha OCHOBEe pa3paboTaHHOH
TEOPETUUECKOH MOJICIIN.
4.2. OnicanHblii Ha ¢.16 BKJIaL COABTOPOB B paboTy MOBTOPEH Ha C.19.
4.3. B mpaBoii yactu paBeHcTBa (1.4) MPOITYIIEH MHOXKHTEITH G=12)

4 4. Jlns o6o3naueHus kodhduunenra llyaccona B auccepTalnu (Harpumep, cc. 21, 26)
FCTIONL3YETCsI IBA CUMBOJIA: V H O .




CrieflaHHbBIe 3aMEUaHMsl HE CBHJIETEJLCTBYIOT O HAJMYMM OIIMOOK B AMCCEPTALlMH W HE
BAMSIOT HA JOCTOBEPHOCTh TOJTYYCHHBIX B HEl pe3ynbraToB. HECOMHEHHO, YTO MOCTABJICHHBIC B
JACCEPTALMH 1€ JOCTUTHYTBI, OHA SBIIAETCA CAMOCTOSITEIIBHOM M 3aKOHUYCHHOW Hay4HO-
FCCIIeIOBATENbCKON paboTol Ha akTyalbHylo TeMy H oOnajaer Hay4HOH posm3noi. [lo
3HAYMMOCTH TTOJTyUeHHBIX Pe3y/IbTaToOB yPOBEHb AMCCEPTaIlMH COOTBETCTBYET TPEOOBAHMAM BAK,
TIPeIbABIAEMBIM K KaHIMIATCKUM JIMCCEPTALMSIM, U COOTBETCTBYCT tpeboBanmsiM «Ilomoxenust o
MOpSIKE  TIPHCYXJICHHsS  YUEHBIX — cTerieHeil» (yreepikaeHo Ilocranosienne [IpaBuTenbcTBa
Poccuiickoit ®enepaiu ot 24.09.2013 Ne 842), a ee aBrop — MacjieHUKOB Wrops Uropesund,
3aC/ly)KMBACT TIPHCY)KJIEHWS ©My CTEIeHM Kamjamjaara (HU3MKO-MATEMATHICCKUX HAyK IO
crermaibHOocTH 01.04.07 — Pu3uka KOHICHCUPOBAHHOTO COCTOSHUS.

OduruanbHbINA ONIMTOHCHT,
JIOKTOP (PU3MKO-MaTEMATHICCKUX HAYK,
BEJIYIIMHA HAYYHBIH COTPYIHUK
WuctrTyTa MpodiieM MeXaHUKH
umenn ALLO. Mmmmacekoro
Poccuiickoit AKaeMUN HayK
N.A. ConmareHkon
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[Hoanues Conparenkosa MBana Anekceesnya
ot Ad

& Ly
20, o) 2
& C,Q“O[ 510 Lf‘,‘x/y "o,°

%‘\. T«\Q' an”*/cf £,

g of Bl R >
: Z /% o Vuensnii cexkpetaps UIIMex PAH
e k.¢.-m.H. E.SI. Cricoena

Ll NS 4
119526 r. MockBay -1 BepHa it
denepanpHOE rocyncoe GromxeTHOE yupexaenne Haykn (DI BYH)
UuctuTyT pobiiem Mexanuku uM. A.IO. MimrHCKoro Poccuiickol akageMuy HAyK

Ten.: +7 495 434 0017; e-mail: imp@ipmnet.ru; isoldat@mail.ru




