OT3bIB

odurmansHoro onmnonenta I'onopuna I0pus Mpanosnua na juccepranuio MacjieHHKOBa
Hropst Uropesuya

OU3NYECKUE MOJIEJIN PABOTHBI CKAHUPVYIONIUX HAHOTBEP,IOMEPOB,

[PEJACTaBICHHYIO Ha COMCKAHME YUEHON CTEIICHN
KaH/(u/ara (PU3MKO-MaTeMaTuueCKUX HayK
no cnermanbiHoct 01.04.07 — Dusuka KOHACHCUPOBAHHOIO COCTOSHUS

XO0pomo U3BECTHO, YTO (DU3UKO-MEXaHUYECKHEe CBOMCTBA MaTepHajoB B CyO-
MHUKPO- 1 HAHOOOBEMAX, TOHKHUX CJOSX U IIICHKAX, ITOKPBITUIX U JIPYTHX HAHOCTPYK-
TYPHBIX 00BEKTaX MOI'YT 3HAYMTEIBHO OTIMYATHCH OT MAKPOCKOIIMYCCKUX B TOM XKe
Marepuaie BCIC/ACTBHE TPOSIBICHHUS pa3MepHbIX (G (hEKTOB pazIMyHONU MPUPO/IBL.
Kpowme 1010, Kpyrr MaTepraiioB U U3JIC.IMM ¢ HAHOPA3MCPHBIMU CTPYKTYPHBIMM KOM-
MTOHEHTAaMW HETIPEPBIBHO pacimpsieTcs. J[1s ncciejoBanus HAHOMEXaHNUECKUX Xa-
PaKTEPUCTUK MATEPUAIIOB U OTJICJIbHBIX HAHOPA3MCPHBIX KOMIIOHCHTOB IIPE/JI0KEHO
HECKOJIBKO AKCIEPUMEHTAIBHBIX T10/IX0/I0B, PEAIM30BAHHBIX B KOMMEPYECKOM WU
OPUI'MHAJILHOM 000pyAoBaHUM. B yacTHOCTH, 00IBUIOC paclpoCTpaHEHHUE 1101y YHIN
HAHOMHICHTOMETPBI M HAHOTECTEPHI ¢ Doslee NUPOKUM Hadopom GyHxuuni. OHU uc-
NOIB3YIOT MPCIM3MOHHOC HEIIPEPHIBHOC B/IABJIMBAHUC XOPOUIO aTTCCTOBAHHOIO ajl-
Ma3HOI'O 30HJ@ B IIOBEPXHOCThL OOBCKTA M €r0 JjaTepajbHOe IepeMellleHUue C CUH-
XPOHHBIM U3MCPECHUCM HOPMAJIBLHOM M laTepallbHOM CHIIBL U 1D1yOUHBI NOIPYIKCHHUS
3onj1a. HeemoTpst na 1o, 4To pazpadorano HECKOIBKO MOjIEIeH 1Ipoliecca JI0KaIbHOM
JchopManuy 1 MCTO/10B 00pabOTKH NCPBUYHBIX JaHHBIX (B YaCTHOCTH, HIMPOKO HC-
1HoJb3yeMbld MeToj1 Osinpepa-Mappa, BOUIC/IIMNA B MEXKyHAPOIHBIC U OTCYCCTBCH-
HBIC CTaHjlapThl), [TOJHAS TEOPHS 1IPOIECca B3aUMOICHCTBHS 30H,1@ HAHOMCTPOBOI'O
pajiMyca KpUBU3HbI M IOBEPXHOCTU UCIIBLITYEMOI'O MaTCpUajla OTCYTCTBYCT.

Jluccepranmonnast padora Mac:icnukosa Mropst Mropesnua nocssiicHa pas-
paboTKE TCOPETHYECKOIO OOOCHOBAHMUS — M3MCPUTEIBHBIX BO3MOMKHOCTEH CKaHM-
PYIOIIMX HAHOTBEP/IOMEPOB € PE30HAHCHBIM 30H/I0BBIM jlaTdMKOM. OCHOBHOC BHU-
MaAHHMS B HCH YJICIICHO CO3jIaHMIO (PU3MUECKUX MOJIEJICH 1IPOIECCOB, TPOUCXOISIIMX
IIPY KOHTAKTE OCTPUS 3011 ¢ ITOBEPXHOCTHIO 00pasia, 103BOJISIOIIMX U3MEPSITh Psijl
HAHOMCXAHMYECKUX CBOMCTBA MATEPHUAIOB B PA3IMUHBIX peKUMax padoTsl ipudopa.
OCHOBHBIC PE3y.ILTATH] JIUCCCPTAIIMM, 00YCIABINBAIOIINC €€ aKTYa ILHOCTH U HOBH3-
HY, CBSI3aHbI C BO3MOXHOCTBIO U3YUCHUS pazMepHbIX 2(DPeKToB B (U3MKE 1IPOYHOCTU
M IIACTHYHOCTH M paclipenust Hadopa (yHKIMH HAHOUH/ICHTOMCTPORB. DTO 103BO-
JINT DOJICC MMPOKO M 0osIce HHPOPMATHBHO HCIHOIB30BATH HAHOTCCTCPHI SIS OlIpC-
JecieHus: GUBMKO-MCXAaHUYECKUX CBOMCTB KOHCTPYKIMOHHBIX, CBEPXTBEP,/(BIX U MSII-
KHX OMOIONMYCCKUX MaTCPHAIOB (B TOM YHCIC, HAHOCTPYKTYPUPOBAIHBIX), TOUKHX
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(YHKIIMOHAJIBHBIX  TOKPBITUH, MMKPO-/HAHO- MEXAHOMICKTPUUYECKUX YCTPOKCTB
(MDMC/ HOMC).
PabdoTa HOCUT NIPEeMMYIIICCTBEHHO TCOPCTUUECKUIM XapaKTep, IIPU 9TOM COjiep-
YKHT JIOCTATOUHO MHOTO DKCHCPUMCHTAILHBIX UCCIIC/OBAHUMN, [TOTBCPXKIAIONINX 110-
JIYYCHHbBIE aHATMTHUYCCKHUC 3aBUCHMOCTH.
Juccepramus nmeer o0bem — 200 cTpanul, COJEPKHUT BBEACHHUE, CEMb IVIaB U
zakimovenue. CrcoK IUTHPOBAHHOM JIUTEPATYphl HACUUTHIBACT 123 HAaMMEHOBAHMS.

Biejlenue 1MOCBSAIIEHO OIMCAHUIO aKTYaILHOCTH JIMCCepTalMi, CTCIEHU pa3pa-
00TaHHOCTH MPOOJICMBI, IICJICH U 33/1a4 padoThl. 3 HEM TakKe COAEPIKUTCS OTTUCAHUC
npejiMeTa U 00beKTa MCCIIC/IOBAHMS, MCTO/I0JIOTHYCCKON ¥ TCOPCTHUCCKON Oa3bl Hc-
C/Ie/IOBaHUS, HAYYHOM HOBM3HBI U IIPAKTHUYCCKON 3HAUMMOCTH I1OJYUCHHBIX Pe3yilb-
TATOB; IPUBOJISITCS TOJIOKEHHUS, BLIHOCUMBIE Ha 3alllUTY ¥ MH(OpMAIMS 110 COOTBET-
CTBHIO JUCCEPTAlMM 11aCHIOPTY CIIEIMAIbHOCTH. TaKkKe jlaHHbIM pa3jiesl COACPKUT
HHOOPMAIHIO O JOCTOBEPHOCTH X 0OOCHOBAHHOCTH ITOTYYCHHBIX PE3Y;ILTaTOB, CBE-
JIeHUst 00 anpodaluu padboThl, CIIMCOK MyO;IMKAlUK, ONMCcaHue JIMYHOrO BKIIajla aB-
TOpa U poJib COABTOPOB B padoTe.

[leppast rmaBa COACPKUT 0030p paziIMUHBIX CHUJ B3aMMOJICHCTBUS MHJEHTOpA C

ITOBCPXHOCTLIO! YIIPYI'UX, ILTACTHUYCCKUX, aJ/IFTC3MOHHDLIX, KAallUIAPHBIX, BA3KUX, B3-
KO-YTIpYT'HUX. KpOMG TOTI'O, B JIAaHHOM TJIaBe IMPUBE/ICHBLI CBECJICHNUA O CYNIECCTBYIOIINX
MOJICHIAX, OIMMCBIBAIONIMX CABHUIT 4aCTOTHI PE3OHAaHCHOI'O 30HIa IPpW KOHTAKTE C I10-
BCPXHOCTBIO €I'0 OCTPHI.

Bo BTOPOM IJj1aBe O6C}’>K,Z.L’dl()’l‘C}I HPHUMHITHIBI p'dGOTI)I H DJICMCHTDI KOIIC'I‘pyKU,Mﬁ

Hanbo:1ee NONY ISIPHBIX HAHOTBCPIOMEPOB, 0COOOEC BHUMAHKE YjICJICHO 30H/1aM NIPU-
oopos «HanoCkau-3D» opUIrHHAIBHOW KOHCTPYKIIMM, IPUBOAUTCS MHPOPMALUS 110
JIMHAMHUCCKHM METO/1aM M3MEpCHUst TBEP/0CTH U Moay st [Onra.

Tperbst ri1aBa nocesieHa orMcaHuIo padoThl NMHE30KEPAMUUCCKOTO OUMOPQHO-

I'o 30H/l@ B COCTABEe aBTONCHEPATOPHOro Tpakra. B pesyibrare paccMOTpeHUs BBIBO-
JIMTCs Heluneinoe AudQepennaibioc ypaBHEHUE BTOPOIO HOPSJIKA, YUUTHIBAIO-
1ee 0COOCHHOCTH DICKTPOHHOIO TpaKTa caMoBo30yx/cHust. Ha ocrose 1osydentnix
BBIPQKCHUH JICIAIOTCS BBIBOjIbI O CKOPOCTU pPEArMpOBaHHs CUCTEMbl M HAXO/IUTCS
CTallMOHApHOC pCIUICHUE: 3aBUCUMOCTh aMILIMUTYABl U 4acTOThl PC30HAHCHBIX KOJIC-
OaHUU OT 1IOTCPb M YIPYIMX CH:l, BO3HHUKAIOIMX 1IPH KOHTAKTC OCTPHUs 30H la € I10-
BEPXHOCTHIO OOpaslia.

Yerpepras rsiaBa  1IOCBSUIEHA MOJEISAM, ONUCBIBAIOUIMM CABMI PE30HAHCHOU

4aCTOThI IIPM KOHTAKITC OCTPHst 30H](@ C ITOBCPXHOCTBHIO 00pasla, 001aj1atollero y-
PYTUMHU U yHIPYTO-ILIACTUYCCKUMU CBOMCTBaMU. B ciryuac ynpyroro Komrakra BbIBO-
JUITCSL YPAaBHCHUSI, CBS3BIBAIOLIEC AMILIUTY/LY, CIABHMI' 4YaCTOTbl, aMILIUTYy U Cpeil-
HIOIO CHIIYy C MOYZICM YHIPYI'OCTH, IPUUCM pacCcMaTpHUBAIOTC HHCHTOPLI pasiIvy-
HOM dopmbl. B ciydae yupyro-11actmyeckoro KOHTakTa lpuBoIMTCst COOTHOIICHUE,



CBS3BIBAIOIIEE CPE/IHIOIO CUITY M C/IBUI YACTOTHI ¢ OTHOIICHUEM TBEP/IOCTH K KBajlpa-
Ty MOY:Isl YIPYTrOCTH B 00JacTh KoHrtakra. Ilpusenennnsle cooTHOMEHUs TOATBEp-
YKAIOTCST DKCIICPUMCHTATBHBIMI pe3yJibTaTaMi, MOJYyUYEHHBIMU B PCXKUME CKaHUPO-
BaHMsl UCCIIC/Lly €MOM TOBEPXHOCTH.

B ITsitoii 1y1aBe paccMarpyMBact MpoTCKaHUE TOKA yepes 00;1actb KOHTAKTa 1POo-

BOJIIIICTO o0Opaslia ¢ NMPOBOJSAIINM HHCHTOPOM. [IpuBOIMTCS psiil COOTHOIICHUH,
MO3BOJISIIOIIMX U3MEPSITH YJIS/IBHOC COIPOTHUBIIEHUE MaTepuasa B XOje CHSITHS KpH-
BBIX 110j{BOjIa, WUHCHTUPOBAHUS W JIATEPAILHOIO CKAaHUPOBAHHMS TIOBEPXHOCTH 00-
pasua. Haubosiee BaxHBIM pe3ybLTaToOM, HPOACMOHCTPUPOBAHIBIM B jJlaHHOHN TJIaBc,
SIBIISICTCS. BO3MOYKHOCTD MCKJIIOUCHHS JICTAILHON HH(popMauuy o hopMe oCTpust UH-
JICHTOpA ¥ pajryce ero KPUBU3HBI IIPU PErUCTPallMi KOMILIeKca (PU3UUCCKUX BEITH-
YUH, 3aMCHICMOH MOJAaHHBIM HAIMPSHKCHUCM, BEJIMYMHON IIPOTCKAIONIEIO Yepe3 Ha-
HOKOHTAKT TOKa, C/IBUIOM PE30HAHCHON 4acTOThl MEXaHUUYECKUX OCHMILIISIIMI 30H 1A
U yCWJIMEM IIPHXKUMa UHJEHTOPA K IIOBEPXHOCTH.

[llectas riasa HHOCBAIIICHA aHa/IM3Y PaA3.JIMYHBIX CHUJI U 5IBII€HHIZ, MNPOUCXO/SIIINX
B 00.1aCcTH KOoHTakxkTa, 1 IpUBOAAIIUX K ITaICHUIO aMILTUTY JILI MCXaHUYICCKUX KoJicOa-
HuM 3oma. Ilokazano 4yro HandosIee CYHIICCTBCHHOC BJIMAHMC LICMH(i)I/IpOBaHI/IG OKa-
3LIBAIOT ILJIACTHYCCKAsA [LCLI)OpMaIIH}I B 00JIACTH KOHTAaKTa M BSI3KUC CHJILI, B C.lIy4ac
Ha MY J)KHMKOCTH Ha ITOBCPXHOCTHU O6p3.31121.

B CC/LMOM TJIABE HpPC/ICTaBICHbl PE3Yy.IbTaThbl 3KCI'ICpI/IMCIITZUILHOI\/’I ITPOBEPKH

MCTO/IMK U3MCPCHUS MOLYJISl YIPYTIOCTH M OTHOUICHHS TBEPOCTH K KBajIpaTy Mo,1y-
JIS1 YIIPYTOCTH Ha Pa3jIMuHBIX 00pa3Iax, MOJy4deHHbIE B X0/(C CKaHUPOBaHUS (HOPMBI
OBCPXHOCTH. [IpUBCIICH KpUTECPUH, CBSI3AHHBIN CO CABHIOM pE30HAHCHOM YaCTOTHI
30Hjla ¥ TIO3BOJISIIOIUH pasrpaHuyuTh 00J1acTH, Ijie JOMUHUPYIOT pa3indyHbie Mexa-
HU3MBI Jie(hOpMalMHK [TOBEPXHOCTH.

3aKIIOYCHUC COACPIKUT BBIBO/BI M KPATKOC OIMCAHUE OCHOBHBIX PC3YJILTATOB,
O TYUCHHBIX B /IMCCCPTALIMOHHON padoTe.

OCHOBHOW IIEJIBIO JIMCCEPTANIMM  SIBIISIIACh pazpadoTKa METO/108 U (hUzudeckoe

000CHOBAHME BO3MOKHOCTH M3MCPCHMS TBCP/IOCTHU, MO/LY. IS YIIPYTIOCTH W YJICJII)H()ﬂ

IIPOBO/IMMOCTH TBCP/ILIX TCJI ITPHU ITOMOUIM OCTPOI'O 30H/1a C ITbLE3OKEPAMUHICCKUM dK-

TyaropoM, B TOM HHUCIIC B IIPOIECCC JIATCPAILHOIO CKAHMPOBaHM S ITOBCPXHOCTH.
/\K’I‘YafILHOC'I‘L TEMBI JIMCCCPTAIIMU ONPC/ICIACTCH BAXKHOCTHIO U3YUCHHS (I)I/BI/I-

KO-MEXaHUYIECKNX CBOMCTB B HAHOIIKAJIC KAK TP/ IMITMOHHBIX, TaK U HOBBIX MaTCpHa-
SI0B, YTO B HAaCTHOCTH OCYIIECTBIISICTCS IIPHU HTOMOIIM HAHOTBEP/IOMEPOB, JIOIYCKAIO-
KX padoTy B aBrorcHepaTopHOM pekuMe. Mirepuperanus ganbix, Mo1y4acMblX ¢
JIAHHBIX YCTPOMCTB, TpeOyeT CO3/1aHMsl HOBBIX M YTOUNCHHUC CYIIECTBYIONIMX MO/ie-
JIeH (PU3HYECKMX LIPOLECCOB, IPOMCXOSIIMX B 00/1aCTH KOHTaKTa U B cxeme Bo30y-
KACHHUS aBrokosicOanuid. Oco 00 BaXKHOM jlaHHast jUccepralyst pe ACTaBisicT JUis
pa3pabOTUUKOB OTCUCCTBEHHBIX, HMIIOpTO3aMcatonx nupudopos «HanoCkany,
MCIHOIB3YIOUIMX 1[bC30PC30HAHCHBIC 30H/IbI.
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OCHOBHBIE I1OJIOKEHHUS 1 PE3YJILTATDBL JIMCCEPTAIINHN 3aKIIOYAt0TCH B!

a) pazpadoTke (PUIMIECKUX MO/JICICH, CBI3BIBAIOIIUX DJIEKTPUUECKHUE, YIIPYyTHUE,
a TAK’KC BSA3KO-YIPYTHC U TUTACTUYECKHE CBOUCTBA 00JIaCTH KOHTAKTa ¢ Pe30HAHCHOM
yacToTOM KoJIcOaHUH 30H/1a, aMITLIMTY/I0H Cro KojeOaHnui, CpeaHcH 3a 1epuojl KoH-
TAKTHONW CHJIOM M TOKOM, HPOTCKAIOUINM Yepe3 00sIacTh KOHTAKTa IPH JJICKTpUHC-
CKHMX U3MEPEHUSX;

0) PKCHCPUMEHTAIBHOM M TEOPETUUECKOM IOATBEPK/ICHUM BO3MOXHOCTH M3-
MCPEHMS TaKMX MEXaHHMYCCKUX XapakTepuCTUK oOpaslla Kak Mojlyiib IOHra u npuse-
JICHHAs TBEPLOCTH (H/Ez) BO BPCMS J1aTCPAILHOIO CKaHUPOBAUs €ro INOBCPXHOCTH.

J10CTOBEPHOCTHL OCHOBHBIX TTOJIOKCHUN U Pe3yIbTaTOB JIUCCEPTAIIMU 0OeCIIeyH-

BaeTCsA BCpH(bHKaIIHCf;I NPEACTABJICHHLIX PE3YJILTATOB IIPHW ITOMOIIHM DKCIICPUMCH-
TaILHOU [IPOBEPKH Ha TECTOBLIX M OTAJIOHHLIX CTPYKTYpax. KpOMC TOI'o, BCE 3HAYH-
MbBI€ PE3YJILTATHI OI’IYGIIHKOB&UIH B PCICH3UPYCMbBIX KYpPHajlaX U JIOKJIaJlbIBaJIMCh Ha
MEX/IYHAPO/HBIX KOH(i)epeHLII/I}IX.

B kayecrtse HAYYHOU HOBU3HBI JUCCepTali HPEKIC BCLCTO CIACJYET OTMECTUTD

HOBBLIC AHAITIUTHUYCCKHUE MOJICIU, B TOM HHCIIC YpaBHCHUS, CBA3LIBAIOIINC ITapaMCTphl
PE30HAHCHDBIX KoJieOaHuun 30HJa € MHIEHTOPOM B (bOpMC YCCYCHHOI'O KOHYCa C MO-
AYJICM YUPYTOCTH o6pa3ua, COOTHONIICHHS, CBA3LIBAIOUIMC OTHOIICHHUC TBCPIOCTHU K
KBa/pary MOAYyJd YIPYrocru co cpezmcﬁ CUJION M CJIBHI'OM pC3OIIaHC}IOﬁ HaCTOThbI
Ko:;1e0anuu 30H/1a, HOBLIC (bOpMYIILI JUIL PCIKHUMA TOKOBBIX H3MCp€IIHfI.

CO]_IGD)K'CI}H/IC JIMCCEPTALMU B JOCTATOYHOM CTCIICHU OTPaXCHO B OH}/6III/IKOBB.II-

HBIX aBTOPOM pabdoTax, a TaKkKe MPe/ICTABICHO Ha HAayuHBIX KoHpepennusx. Crejyer
OTMETUTH BBICOKMHI YyPOBEHbL I11YOJMKAIMU 110 TCME JMCCePTaluu, OOJIBIIMHCTBO U3
KOTOPBIX UHJIEKCUPYIOTCS B cucTeMax Scopus, Web of Science.

ABropedepar BKII09aeT OCHOBIBIC HAy4YHbIC 110JOXKCHHUS JAUCCEPTALMM, COOT-

BCTCTBYCT CC COACPIKAHUIO M d/ICKBATHO OTPpAXKACT IIPO/ICIAIIYIO pa60'ry.

Bvecre ¢ tem, U3j10KEeHHE PE3YIILTATOR jiMccepraliMonHHon padorsr .M. Mac-
JICHUKOBBIM OCTaBIISIET Psijl HESICHOCTCH M BOIIPOCOB:

1. TlosoxkeHust, BBIHOCHMBIC Ha 3alUTY, KaXyTCs C(POPMYIUPOBAHHBIMU HCIOC-
TaTOYHO KOHKpPeTHO. OHM 00JIbIlIe HAITOMHHAIOT 3aro;I0BKU pa3ielloB Mpojic-
JJaHHOM paldoThl. B Tpex M3 LSTH M3 HUX YHOTPCOISCTCS TaKasi KOHCTPYKIIMSL:
«DU3UYCCKHE MO/ICIIH, CBSI3BIBAIOIIME MCHK/Ly COOOI» ... TaKuMe-TO xapakie-
PUCTUKH € TAKMMM-TO. XOTeI0Ch Obl 3HATH, HACKOIBKO OHU YHUBEPCAIBLHbI
MHBAPHUAHTHBI 110 OTHOUICHUIO K ILIACTUUECKUM U BSA3KOYIPYTHM CBOMCTBAM?
JUIsL KaKMX KJIaCCOB MaTCpHasloB CUPABC/UIMBLI, B KaKOM IPUOIIMKCHHAN 110-
crpoctbl? yeM npenedperaiocs? Kakor Xoj 31ux 3aBucumocten? Kakonbl

rpanuibl HPUMCHUMOCTH?



2. Hurje He npuBOAUTCS CpaBHEHUS IPE/UIOKEHHBIX METOIOB U MOjleilel onpe-
JesicHdst (PU3UKO-MEXaHHMYECKUX CBOMCTB € M3BECTHBIMU POJICTBEHHBIMH 110
ayxy u ucnonnenuto metogamu — CSM Continuous Stiffness Measurement),
DMA (Dynamic Mcchanical Analysis), KOHTaKTHOW M KBa3MKOHTAKTHOH MO-
a0u (tapping mode) aroMHO-CHII0BOM MUKPOCKOLMHM. I3 yem MX paszsimuusi, 0co-
OCHHOCTH, TPCUMYILECTBA U HEIOCTATKU IIPC/LIOKEHHBIX 110/1x0,1087 Touno
TaK K€ He JIaeTCs CPaBHEHWS CTAHJIapTHBIX MEXAaHUYECKUX XapPaKTEPUCTHUK,
U3BIIEKAEMBIX TIPC/UIOKCHHBIMUM MeTojlaMu (Moj1yiib TOHra, TBEp/locTh, KOH-
TAKTHAsl XKECTKOCTH U JIP.), C IIMPOKO paclpocTpaHeHHol MeToiuko Osuse-
pa-Mappa, Boulcaned B Mex/ayHapoauble cranaaptsl ISO 1 oreuecTBenible
I'OCTerL

3. VTBepHKACHUS TUIIA «MOEIM IOJYUHIIM DKCIICPUMCHTAILHOE IIOATBEPIK/IC-
HUE» HYXKJ/1AIOTCs B YTOUHCHUSIX: C KAKOH TOYHOCTBIO, ISt KAKUX MaTepuasioB?
B KaKOM JIMaNa3oHe MepeMeHHbIX? B KaKUX YCI0BUAX HcnblTauuil? TlonobHbie
BOIIPOCHl BO3HMKAIOT Ha IPOTSHKEHUM BCeH jMccepranvu. Tak, Ha pUCyHKE
4.19a npuBOASLTCS JAHHBIC O TBCPOCTH ILIABICHOIO KBaplla, MOIydYCHHBIC
IpejlilaraeMbIMM METOJIAMHU, TI€ NIPU MalIbIX IIyOUHAX IIOIPYXKEeHUsT UHACHTO-
pa c€ BeaMuMHA, 110 JaHibIM apropa, gocturact 14 I'lla, npu riayoune 10-15
HM oHa najaet go 4-5 I'lla u auius npu norpyxeHuu Ha riyouny 40-50 nwm
HPUXOJUT K cBoemy oburenpunsroMy sHadenuio 9 1'Tla. Xopoiio uzsectHo,
4TO B IIJIABJICHOM KBaplle OTCYTCTBYIOT Pa3MCpHBIC MexaHudeckue d(QerTn
(o kpailHe Mepe, HauuHas OT C/IMHHIL HAHOMETPOB U JI0 MaKpO-pPazMepoR),
MOYTOMY OH M MCIIOJB3YETCs B KauecTBE DTAJOHHOIO Marepuala julst Kajind-
POBKHM HAHOMH/IEHTOMETPOB. Takue pacxoxjienus, 0e3yCcI0BHO, TPEeOYIOT KOp-
PEKIIMU 1Ipe/rlaraeMoi METO/IMKH, KOTOPas B KOHEUHOM UTOre JIOJKHA JlaBaTh
JUIsL KBaplla cranjaprioce 3nadenue tBepioctd 9 1'Tla ¢ tounoctoio, 110 xpai-
HEel Mepe, He XYXKe, YCM Yy CYUICCTBYIOUMX MCTO/10B (3-5%) BO Bcem auariazo-
He 1I1yOHH NOTPYKEHHUsE MHJICHTOPA.

4. Hurjie He ylIIOMUHACTCS U HE IPOBO/IMTCS PAIMUYMI MCKILY MaTepUAIaMH, jIe-
MOHCTPUPYIOUIMMU pazMepHbIe d(PPEKTH B MEXAaHUUCCKUX CBOMCTBAX, B 4acT-
nocty, B TBepjlocTH (ISE — Indentation Size Effect) 1 ne uMcrommMu TakoBbIX.
OdeBuIHO, YTO LIS DTHUX JIBYX KaTCTOPHH MaTCPHATIOB MOJICITH JIOJDKHBI CYIIIE-
CTBCHHO Pa3InydarThes.

Ilo JIMCcepralim UMCIOTCd M MCHCC HPHHITMIIMAILHBIC, CKOPCC, TCXHHUYCCKHC
3aMCyHaHusl:

1. Heemorpst Ha 1O, 4TO 1IPU BBIIOJIHEHUU padOThl HPOBEJCH OOJIBIIOH

001LCM TCOPCTHYCCKHX M OKCIICPUMCHTATLIDIX M3BLICKAHUH H ITOTYYCHO
MHOI'O MHTCPECHBIX PC3Y.ILTATOB, B TCKCTC IPARKTHUYCCKHU HCT HUKAKHX



KOHKPETHBIX PEKOMEHJIAIMK 110 4acTH BO3MOXKHBIX yCOBEPIICHCTBOBA-
HUH 11puOOPOB JUIST HAHOUH/ICHTUPOBAHMS U paclIMPCHUIO 00:1acTH HC-
MOJIL30BAHUS TIHC30PE30HAHCHBIX 30H/I0B M aBTOICHCPATOPHBIX METO/10B
BO30YIKJICHMSL KOJICOAHUH B CKaHUPYIOUICH 30H;I0BOH MHKPOCKOIHH H
HAHOMJICHTUPOBAHMHM. TakKe OTCYTCTBYIOT KaKUC-IMOO MCTPOIOrMdc-
CKME XapaKTePUCTHUKHM U OLICHKM IIpelaracMbIX METOIOB.

2. HekoTopble yTBep)K/IeHUSI HHAYE KaK KypPbE3HBIMU TPY/IHO Ha3BaTh. Tax,

Ha crpanune 20 coodiaercs, 4ro «B3ce ckaHupyronme 30H;[0BbIE MHK-
POCKOIIBl OTHOCSITCS K NPHOOpaM KOHTAaKTHOT'O THIIa», B TO BpEeMs Kak
OOJIBIIIMHCTBO M3 HUX KaK pa3 OTHOCITCS K OCCKOHTAKTHBIM (TYHHEIb-
Hble, OJU3KOIOJEBBIC ONTHYECKHE, 3HAYUTECILHOEC KOJIUMYCCTBO MO
aATOMHO-CHJIOBBIX, MATHUTHO-CHJIOBBIE U JIP. ).
TouHo Tak e IKCTPEMUCTCKH ¢hOPMYIUPOBAHO, YTO «4acTOTa aBTOKO-
Je0aHni MIHOBEHHO pearupyeT Ha M3MEHEHME PEe30HAHCHBIX CBOMCTB
3on;1a». COBEpIIIeHHO OYEBU/IHO, YTO B J11000H cucTeme, a TeM 0oJiee pe-
30HAHCHOW, TICPCXOAHBIN INPOIECC 3aMMCT KaKOC-TO BpPEeMSI U HUKAKUC
«MI'HOBEHHbBIC» U3MCHCHUS B HCH HCBO3MOXKHBI.

3 B Texcre aucceprallMy MMCIOTCS PasiIMyHbIC TCXHUYCCKUC IOIPCIIHO-
CTH:

-pa3Hble BEJIMYMHBI 00O3HAYEHBl OJHUMU M TEMM XKC OYKBAMM: TaK HalpuMep
cuMBol A B Qopmyse (1.22) obo3navaceT NPOU3BOJILHYIO KOHCTAHTY, B (opMmy:ie
(1.126) u HyKe — aMILTUTYy; cuMBosioM f3 B opwmyiie (1.92) obo3nayena peauyuna
obparHasi yJIBOEHHOMY pPajlMyCy KPHMBHU3HBI KOHUYHMKA 30H/[@ U TEM K€ CHUMBOJIOM B
(3.51) oOo3nauen mnapamerp, ONPCIACICHHBIA COBOKYIIHOCTBIO T€OMETPUYCCKUX U
[1bC302JICKTPUYCCKUX XapaKTCPUCTHUK 30111a U T.]1.

-TEOPCTUYECKUE IpahMKN 3aBUCHMOCTH C/IBUTA PC3OHAHCHON YACTOTHI OT YCJI0-
BHH KOHTAKTHUPOBAHMS 301jla C MTOBCPXHOCTBIO IPEICTaBIeHbl B QYHKIMUA OT KOOP-
JIMHatTel Zy/A (cM., natpumep, 4.15), B TO BpeMsi KaK dKCIEPUMEHTAIBHBIC JAHHBIC
npeicraBiensl B QyHKIMK OT Ii1yOnnsl A (eM., narpuvep, 7.14), 4ro ycaoxuser mo-

HUMaHUC TIPC/ICTABICHHBIX PE3YJIHTATOB.

4. Taxoxe HE/IB3S HC OTMCTUTHL OO0.ILIIOC KOJMYCCTBO OIICYATOK, CHHTAKCHUYC-
CKHX M CTHIIMCTHYECKUX ITOIPEIIHOCTCH B TCKCTE JIMCCCPTAIUH.

Cacolanmble 3aMedaHys HC CHMIKAIOT HAYUHYIO M IPAKTHYCCKYIO IICHHOCTD
JIUCCCpTaIiMu, HC BIMSIOT Ha JIOCTOBEPHOCTH MOIYYCHHBIX B HEW PE3Y.ILTATOB W HE
CKa3bIBAIOTCS 1A OOUICH IOIIOKHUTEIBLION OIICHKC JIMcCepTalMoniion padboTsl Maciic-
nukona M. M.

Jlannmasg  jaucceprauvonnas  padora  SBISICTCS  3aKOHUCHHOW — HAYUHO-
MCCIIC/I0BATCILCKON padOTOM, 1HOIYHUCHHBIC PE3YIIHTAThl aKTYa IbHBl ¥ 00.1a/[al0T Ha-
yaHuod nHosu3no. CyJist 110 1yOJIMKAIIMSIM U TEKCTY JIMCCepTAIlMM, OHa BRITIOJIHCHA
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CaMOCTOSITE/ILHO, @ COUCKATEb SIBJISICTCS BIIOJIHE C(POPMUPOBABIIMMCS HAY4YHBIM pa-
ooruuxkoM. 1o 3HAUMMOCTU 1I0JIYYCHHBIX PE3Y/ILTaTOB U YPOBHIO IPOBEACHHBIX MC-
CJIC/IOBAHMN jlMCCEpTalMM cOOTBCTCTBYCT TpecOoBanusm «llooxenns o mopsijke
NPUCYIK/ICHUSE YUEHBIX CTCIICHCH» TIPC/IBABIISCMBIM K KaljIMJIATCKUM JIHCCCPTaLUsIM
v tactopry clicumaisnoctu 01.04.07.

Cunrato, uro Macjenukos Mrops Mropesud 3a KOMILIEKCHOE HCCIEAOBAHUC
IPOIECCOB, CONPOBOK/IAIOIIMX paboTy MbE30PE30HANCHBIX 30H/0B B COCTABE CKaHU-
PYIOIIMX HAHOTBEP/IOMEPOB U (PU3NUCCKOE ODOCHOBAHME Psijla HOBBIX U3MEPHUTC/Th-
HBIX METO/IMK MCXaHHYCCKUX CBOMCTB TBEPABIX MAaTEPUAIOB 3aCiy)KUBACT NPUCYK-
JICHUsI eMy CTEINEeHM KaHjaujaTa (PU3UKO-MATEMATHYCCKUMX HayK I10 CIENMUaNbHOCTH
01.04.07 — dusunka KOHACHCUPOBAHHOI'O COCTOSHUS.
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