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OT3LIB
BeylIel OpraHi3alii Ha IHCCEPTAUHOHHY0 paboTy
Macnenurosa Hropa Hropesnua
«DUIyecke Moaenu paboTel CKAHHPYIOLIHX HAHOTBEPIOMEPOBY,
NpeAcTaBIeHHON Ha COMCKAaHHE YUeHOH CTENeHH KaHIuiaTa (hH3HKO-
MaTeMATHHECKHX HavK 1o cneuuansiocti 01.04.07 - dm3nka
KOHISHCHPOBAHHOMO COCTOAHHEA

Jluccepraunonnas pabora Macnenukopa M. nocesena paspabotke o
TeOpeTHUECKOMY OOOCHOBAHWIO METOJOB H3IMePeHMs  (H3UKO-MEXaHHHECKHX
CROMCTE MATEDHAIOB, PEANHIyeMbIXx B npubopax. COBMELIAIOLIMX (YHKUHH
HHCTPYMEHTANBHOIO HHAEHTHPOBAHHA H CKAHHPOBAHMA.

AKTYA/ILHOCTD

AKTYalbHOCTE AMCCepTallid  00YCIOB/IEHA BaMHOCTBIO KOHTPOAA W
M3YYEHHA CBOHCTB TOHKMX (YHKUHOHANBHBIX NOKPBITHIA, TeTePOreHHBIX H
HAHOCTPYKTYPHPOBAHHBIX MaTepnanos. Pacmmpenye QYHKUHA CKaHHUPYIOLIHXK
HAHOTEEPIAOMEPOE, MNOIBOTAIOUWIMY  NPOBOAHTE  HIMEPCEHHE MEXAHHYECKHX
cBOMCTB, 4 TaKKe CKaHupoBaTh penbed) noeepxHocTH, Tpebyer yrayoneHHs
MOJSIBHBIN ﬂp!‘.‘.’.‘lﬂTﬂEﬂEHHﬁ 0 Nponeccax. NPOHCKOOAILIHY B 001acTH KOHTAKTA
OCHHANHPVIOILIErD  HHACHTOPA MW PAacCMOTPEHHA MX B COBOKYNHOCTH ¢
NPUHUKNAMHE M OCODEHHOCTAMH KOHKPETHBIX CKAHHPYIOLIHX HAHOTBEDAOMEPOE.
PetnaeMblii B nanHoit paGoTe KPYT 3a1ay OTHOCHTCA, NPe#le Beero, K npubopan,
MCTOAB3YIOUIMM NBE30PEIOHAHCHBIE 30HIb, H, B YACTHOCTH, K CKAHHPYIOLIHM
nasoTBepaoMepaM  cemeiictea  «HawoCrann. Tem He menee, obnacTh
NPHMEHHMOCTH TONYHeHHBIX PE3YIBTATOR BEIKUYAET LHPOKHA KpyT YCTPOHCTB!



No CYTH, 3TO MoOble CKAHHPYIOUIHE TBEPAOMEPRI, HMEIOIME Pe3IOHAHCHBIN
AATYHE W O0NaJarolliHe  BOIMOKHOCTBIO  KOHTPOJIA  €ro  pe3oHaHCHBIX
XAPAKTEPHCTHE.

Hayunas HOBHIHA

OCHOBHBIE JOCTHAEHHA COMCKATENA JOCTATOMHO NOJHO CHOPMYIHPOBAHE!
B MOJOMEHHAX, BBIHOCHMBIX Ha 3awmty. [lepeducium ux ¢ HeGOMBLINMH
KOMMEHTapHAMH.
|, u3MdecKHe MojeTH, CBAIBIBaIOUIME Mexay coboil ynpyrue ceoficTea

ofMacTH KOHTAKTA C PEe30HAHCHOH YacToTOH 30HJA, aMIIHTYIOH €ro

konebaHMit M CHIOH TNpHAMMA B NOAYKOHTAKTHOM  PEHKHMC

BIAMMOIEHCTBHA OCTPHA 30HIA C MOBEPNHOCTEIO,

Jlo BeinodHenus Jauuoit  paborel  paspaborunkam  «HanmoCrkan»
NPHXOAHIOCE HCMOAL3OBATE IMIHPHYECKHE H HHTYHTHBHBIE NPEANONOKCHHA O
JAHHBIX MEXAHHIMAaX, TENephk €CTh BOIMOKHOCTE AHAIHTHHECKOTO PACCMOTPEHHA
CBOHCTE NpHbopa.

2. buiMdeckHe MOIENH, CBAImBalOWHe Meway coboil  ynpyrwe M
nnacTHUYeCKHe CBOMicTBAa O0NACTH KOHTAKTa ¢ PEe3IOHAHCHOR 4acToToi
J0HIA, AMIUIMTVAON ero kKojeDaHWil M CHI0H MPHAHMA B KOHTAKTHOM
peAHMe BIaHMOIelicTBHA OCTPHA 30HIA ¢ NOBEPXHOCTBIO,

Kmouesoit  pesyasTar, NOIBOJAHBIIKMA  0DOCHOBATE  BOIMOKHOCTE
WIMepeHHd TBEPAOCTH MATEPHANOB B ApOUECCe CKaHMposanud. YBAIKA
HIMEPEHHOTO 3HAYeHMS TEEPAOCTH C JOKANBHBIM 3HaueHWeMm mouayas [Owra
HMeeT He NPUGOPHEIA, a (u3HdeckHil xapakTep U obycnoBnena ocO0EeHHOCTAMH
MOBEJEHHA TBEPABIX TeI NPH KX AChOpMHPOBAHHH.

3. DHIHUecKHe  MOJENH,  CBR3bIBAIOLIHE  MewIy  coDOH  YNpyrue,
AAacTHYeCKHe M JeKTpHYeckHe cBoiicTBa 00JAcTH  KOHTaKTa ¢
PEIOHAHCHOI YACTOTON 30HA, AMNIHTY 10/ KoNeDaHHH, CHIOH NPHKUMA H
MEKTPHYECKHM TOKOM B KOHTAKTHOM H  TMOJYKOHTAKTHOM DEAHME
BIAHMOEHCTBHA OCTPHA 30HIA C NOBEPXHOCTRIO.

KonuvecTBeHHAR VEBAIKA HIMEPHEMBIX WIEKTPHYECKHX H MEXaHHYECKHX
BEIMYMH € VIETRHOH  EKTPONPOBOAHOCTRIO  MCCIEIyeMore MarepHana
OTKPBIBAET UIHPOKHE BOIMOKHOCTH IS COBEPIUICHCTBOBAHHA METPOIOIHYECKHX
BOIMOMHOCTER LIHPOKOro Kpyra NpuOOpoB. HCMONB3YEMbIX JAA HIMEPEHHA
NOKATBHBIX WEKTPHYECKHX CROMCTBE reTEePOreHHbIX MaTePHATOR,

4. TeopetHueckoe W 3IKCNEPHMEHTAILHOE NOITBEPHIIEHHE BOIMOKHOCTH
kaprorpadupoBaHna  MOAYIA YNPYrocTH B APOLECce CKaHHpOBAHMA
NOBEPXHOCTH NbE30PEIOHAHCHBIM 30HI0M C JaTYHKOM CHIIBL



I8 1ILE30PE3OHAHCHOND 30HIA BNEPBBIE OBIIO NPOBEASHO LENeHANpaBIeHHoe
COMOCTARTEIIME  IKCHOEPHMEHTATBHAIX M PacqeTHBIX  JaHHBIX € UEIBIO
BEpHMKALIHE METOIHE H HX TEOPETHYECKOro 000CHOBAHHA.

5. TeopeTHueckoe # 3KCNEPHMEHTATBHOS TOATBEPAHICHHE BOIMOWHOCTH
kaprorpahupoBalis  NMPUBEIEHHOrO 3HAYEHMA TBEPAOCTH (H'E") =
IPOLECCE CKAHHPOBAHHA NOBEPXHOCTH MbE30PEIOHAHCHBIM 30HAOM ¢
JATYHEOM CHALL

JlaHHas OpPHIHHANBHAR METOIMKE M NPCANOKEHHBIH MOANOL OCHOBAHBI HA

rayGoKOM  MOHMMaHuM  (MIMKH  KOHICHCHPOBAHHOTO  COCTOAHMA M

NEMOHCTPHPYIOT TOT (aKT, 4TO BBIACHEHME C¥TH Mpollecca Boerja noMmoraert

fo/ee KOPPEKTHO H TOMHO MPOBOINTE HIMEPEHHA,

Takum olpazoM. HayqyHas HOBH3HA LENOTO PANA HAYUYHbIX PEiyIbTATOB,
[Pe/ACTABNEHHBIX B AHCCEPTALIMH, HE BLIZBIBACT HHKAKHX COMHEHHH. bezycnorno,
HOBLIM ABIAETCA M CHHEpreTHHecKMil pesynbTar Beell padoTel — KOMMIEKCHOES
OMHMCAHHE IHPOKOro Kpyra (HIMMECKMX NpoUeccoB, HabMOAAWHXCA MpH
padoTe CKAHHPYIOLHX HAHOTBEPIOMEPOB.

IMpeactasnennas padoTa COOTBETCTBYET MEPBOH HacTH 6 NYHKTa Nacnopta
cneunansHoct 01.04.07: «PaipaboTka IKCNEPHMEHTANBHBIX METOI0B H3YHCHHA
huzHueckux croiicTs MaTepHanony. PaboTa conepnt dusnieckoe 000CHOBAHMKE
pAda  WIMEPHTENBHBIX METOIAHK, HCNOAB3IYeMblX B npubopax cemedcrna
«HanoCran» H paga JKCNEPHMEHTANBHBIX Pe3yIbTATOB, MOJYHMCHHBIX C WX
HCNONB30OBAHHEM.

JdocTopepnocTs

[MpakTHYeCKH BCE MOIYYEHHBIE Pe3yIbLTaTh MoAY4HIH
IKCTIEPHMEHTAIBHOE MOITBEPAAEHHE, B TOM WHCAE M B HEIABHCHMBIX OT
COMCKATENS HCCSAOBAHMAX, M CTATH OCHOBOH pAlla METOAMK H3IMEPeHHi.
peaHIoBaHHBIX B npubopax cemeiicTea «HanoCran». OCHOBHBIE pe3y/ILTATHL
NOATBEPAIAIOLIHE IONOKEHNA, BEIHOCHMBIE HA 3ALUHTY, ObIH ONYDIHKOBAHL! B
PeUEHIUPYEMBIX WYpHANax, a Takke NpelacTasicHbl Ha BCEPOCCHACKHX H
MEKIYHAPOAHBIX  KoHpepenunax. Kpose Toro, 4acTh  NoAXoldos OBLIA
MCMONBIOBAHA [pH  co3tanuM [ OCYJAPCTBEHHRIX  TaloHOB B 0G1acTH

HAHOMETPOJIOTHM.

InauuMocTh patoThl

BLIBOIL H TOJ0MKEHHA, BbIHOCHMBIE HA 3aWIMTY, ODJAAKOT HE TONBKO
TEOPETHYECKOH, HO  NPaKTHYECKoll  IHAMHMOCTBEO. B 4acTHOCTH, BaAHBIM
ARIEETCH ODOCHORAHHME BOIMOAHOCTH KOMHYECTBEHHOIO HIMEPEHHA JOKAIBHLIX



MEXAHHYECKHX W WISKTPHYECKHX CBOMCTB MaTepHaloB PEe30HAHCHBIM 30HIOM.
[Mpoaenannan paboTa ApiAeTcA BOCTpeOOBaHHOH NPH PA3BHTHH CKAHHUPYIOLIMX
HAHOTREPJOMEPOR W, B YacTHOCTH, NO3IBOJMAA  OCYUIECTBHTH  3aMETHOE
VCOBEPILEHCTROBAHKE NpHOOpoB cemeiicTa «HanoCran».

CTpykTypa aHccepTalHH H PeIVALTATH patoThl

Iucceprauns cOCTOMT M3 BBEACHHA, CeMM INas W 3akmoveHus. OObem
auccepraumn coctapaser 200 crpannu. Pabora sxmouaer 111 pHcyHkoB M |
Tabauiy. Cnucok THTepaTyphl coaepkuT | 23 HauMeHOBAHMA,

Bo Beeaenun 0DOCHOBAHA AKTYANBHOCTH TeMbl JAMCCEPTALIMM, OIMCaHA
cTeneHb paipaboTanHocTH NpodieMel, CHOPMYIHPOBaHb! UETH H 3a/a4ul paboThl,
onpeaenelsl NpeaMeT 1 o0BEKT, a TAKKE METOA0NOMHYECKad H TeOPETHUYECKAA
faza MCCIeIOBAHMA, MOKAIAHA Hay4yHad HOBHIHA M MPAKTHYECKAs IHAMHMOCTh
noJyveHHslx  pesyastatos.  HManowensl ocHOBHBIE HayuHBIC MOMOKCHHA,
BBIHOCHMBIE Ha 3AlIMTY, YKA3aHO COOTBETCTBHE JHCCEPTALMM MAclopTy
CHEUMATLHOCTH, 4 TAKKE JOCTOBEPHOCTL H  ODOCHOBAHHOCTL MONIYHYEHHBIX
pesyasTaTos. Kpome Toro, npueeiaeHsl ceenenus ob anpobaiiik paboTel o
cnHcoK nyOAHKALUM, YKasaH THYHBIH BK/IAL aBTOPOB W COABTOPOE B padoTy.

B  mepmoii raae OpeicTasned  o03op  pamIMMHBIX  MOLEneH
EIAHMONSHCTEHMA  HHAEGHTOpa ¢ MoBepxHocTero. B nepsyr  ouepeis
APEACTABNEHBl COOTHOLIEHHA, ONHCHIBAIOLINE MHCTO YNPYroe BidMMOICHCTBHC
I0HAA © MNOBEPXHOCTHI), PACCMOTPEHBI ANre3HOHHBIC M BAIKOYNPYrHe CHALL
[MpuBeaeHsl  OCHOBHLIE — COOTHOLIEHHSH,  HCMOMBIYIOLIHECA B METOAC
MHCTPYMEHTANBHOTO  MHISHTHPOBAHMA,  YYHTEIBAIOUIME  MAACTHHECKYHO
neopuanuio. PaccMOTpeHbl KPHTEPHH TEpExona vIpyroi aedopmMatuy B
MIACTHYECKYI0 H  MOJEIH  PACTEKAHMA €108 KHIKOCTH, KOTOPBIH MOMET
NpHCYTCTBOBAThL HA NOBEpXHOCTH ofpasua. Takxe npeacTaseHbl COOTHOLICHHA,
CBAILIBAIOLINE CABHI YACTOThI KOMeDaHHil pe3oHHMpYIOUIEro eMEHTa NpH ero
KOHTAKTE € MOBEPXHOCTHIO IS 3a1anHOil 3aBHCHMOCTH CHABL OT rNYOHHBI
MOrpy#eHHA OCTPHA B 00pasell.

Bropan riaea Tagke ABIAETCA 0030PHOH H OMHCHIBACT NpHOOPHYIO W
METOIMHYECKYI0  COCTABIAIOMIME  COBPEMEHHBIX  NPHOOPOB,  NO3BOMSIOLIMX
NPOBOAMTL ~ MIMEPEHHS  METOZOM  HHCTPYMEHTAIBHOTO  HHACHTHPOBAHMA:
KOHCTPYKUMH NpHOOpPOB M JHHAMHYECKHE METOALI H3MEpeHHil, ABIAIOUIMECA
HanGonee GIMIKHMH K PAacCMATPHBAEMBIM B JMCcepTalmu noaxonam. Kpome
TOrG, OTIENbHO NpHBEIEH 0030p AATYHKOB, HCNONB3YEMBIX B npubopax
«HanoCkan», Ha KOTOPBIX MPOBOJMIHCE IKCNEPHMEHTAIBHLIE HCCACAOBAHHA,
npeicTaBNeHHble B auccepraumn. Takme npHBeicH ob30p VIBTPA3BYKOBBIX



TEEPAOMEPOB, GHIHYECKHH NPHHUMN paboThl KOTOPBIX ABASETCA OAHIKHM K
NpeicTaRIeHHRIM B JHCCEPTALIMH MOIX01aM.

TpeTLa raapa nocealliena paccMOTPEHHIO NOBEACHHA NMbEIOPEIOHAHCHOTO
30HU4A B COCTABE  apTOrcHeparopHoro Tpakta. [lokazamo, uTo KonebaHws
NBC3OKCPAMHYECKOID  OHMOpPHOrO  2IeMEHTa B TpakTe,  COASpHalIEM
OIPAHHYMHMTENb W YCHIHTEIb, 114 3a0aHHOH MOl KoJeGaHHi CBOJATCA K
audpepeHMATLHOMY  VPaBHEHHIO BTOporo nopsaaka. [lokazawo, uwro anw
MCAJICHHO MCHAMIIMXCA NApaMeTpos KoneODaHWH 3TH YPaBHEHHA CBOIATCH K
CHCTEME H3 IBVX AudipepeHUHATEHBIX YPaBHEHHA MEPBOro NOPAIKE, KOTOpLIE B
CTALMOHAPHOM CJIy4ac 3ajaloT aMIUVIMTYAY M 4HacToTy Konedanui. Ha ocnose
AAHHBIX  YPAaBHEHWH  NPOaHATHIWPOBAHO  BIMAHHWE  JMCCHNATHBHBIX M
KOHCEPBATHBHBIX  CHI, JeACTBYIOIIMX Ha  pesoHaHcHuli  soua  laniwie
JABMCHMOCTH HCMONBIVIOTCA JUTA aHANH3IA BIHAHHA CHII PasIHYHON NpUpOOEl B
CAEAYIOLIMX 11aBax JHCCEPTALIMH,

YeTrepras riaasa NocBALIEHa PACCMOTPEHHIO BIHAHHA CHIT, NPHBOJALLINX
K CABHIY Pe30HAHCHOM YacToTel KomeDaHui: nokazaHo, YTO JUIA  TYNBIX
HHICHTOPOB MOMKET OBITh MCNOABIOBAHO COOTHOWEHHE, CACAYIOIUIEE H3 MOJEH
[epua, a A1 Gofee OCTPBIX BBIBOIAHMTCA HOBad 3ABHCHMOCTEH, obiajaioias
NPaBHABHBIM  ACHMITTOTHYECKHM  NMOBEJACHHEM NOpH  DONBLIIMX  TAYDHHAX M
VUHTLIBAIOIIAA 3aTynaeHue Konuuka. [laa cayuas niactueckod aedopmMauHu
Npeloked  MoAxXoa, NOIBOMAKWMHA  BHIYHCIATE OTHOWEHHE TBCPAOCTH K
KBAAPATY MOIYIA YVIPYrocTH H3I JAHHBIX © CPelHeH 3a NepHol cHile W ClBMre
Pe30HAHCHOH YacTOTh 30H1a.

B naToi raase paccMOTPEHO MPOTEKAHHE ICKTPHYECKOTO TOKAa Hepes
of1acTh KOHTAKTA TOKONMPOBOAALIETO HHISHTOPa ¢ MOBEPXHOCTHIO MaTepHaa.
[IpenctasieH Pl COOTHOLIEHHH, CBA3BIBAIOILIMX MAKPOCKOMHYECKHE MapaMeTphl
koneGanuil  (cpeamss 3a nepuwol xonebauuil  CHIA,  AMIIHTYIA, CABHE
PEIOHAHCHOH  YACTOTBI,  BEJHYHHA  TOKA  PacTeKaHHa) C  YIACTbHBIM
CONpOTHBIEHHEM 0Opa3la.

B wecToii raaBe paccMOTPEHBl PATIHYHBIE MEXAHHIMBI JAeMI(HPOBAHHA
KOTehaHHil 30HIa H OUSHHBASTCH WX BKIAJ B MaJeHHe aMMAMTYABl KoneDanui.
PaceMOTpeHBl Cly4aH B3aMMOIEHCTBHA € BAIKO-YIPYTHMH, [IACTHYECKHMH
MATEPHATAMH, 4 Takwe CTyuail KOHTAKTA 30HIa ¢ MOBEPXHOCTHIO, MOKPRITOH
CA0eM BAIKOH HHIAKOCTH.

Ha ocHOBE MOJIYHEHHBIX  COOTHOIWIEHHH B CeIbMOH  riaee
IKCNEPUMEHTANBHO  JEMOHCTPHPYETCA  BOIMOKHOCTB  KO/THHYECTBEHHOTO
kapTorpadMpOBAHWA MOIYAA W OTHOLICHHA TBEPAOCTH K KBaLpaTy MOLYIA
VAPYIOCTH TOBEPXHOCTH B NPOLIECCE CKAHHPOBAHHNA.



[lps  H3y4eHHH TEKCTOB [HCCEPTALHOHHOH padoTel W asTopedepara
BOTHHEAH CASTYIONIHE BOMPOCK! H 3AMEMaHHA.

1. Jlnceepraums COACPAHT  3HAYMTENBHOC — KOJMYECTBO  ONEYaTok,
NMPHCYTCTBYIOWIMX JakKe B 3arofoBkax. B TexcTe aMcceprauMH  aBakibl
obcymaaeTca TeMel «/IHuHBIA BKIAn asTopa» W «Brnan coasTopos B paboty»,
4TO, TO-BHIHMOMY, TAKKE ABIACTCA «ONEYaTKOM»,

2. K Hegoctarkam  paloTel MOMKHO  OTHECTH  OOJBLIOE  KOIHYECTBO
NPOMEKYTOMHBIX  BBIKIAIOK W CAOMHBIX  MaTeMaTHYECKHX  BbIpaweHHH,
KOTOPbIE B AalbHeHIeM HacTo YNPOLAKTCS A0 Pa3yMHOTo BHAA, JTO NpHBEIO
K 3HAMHTEABHOMY YBEAHUYCHHIO o0bema JHccepTalMH M saTpylHuno dernoe
OIHAKOMIIEHHE C CYThIO OCHOBHBIX PE3YILTATOB.

3. IncceprauvonHas paboTa HOCHT aHATHTHYECKHH XapakTep H NocBAlIEHA
ODCYAICHHIO LEN0ro paja vYHcTo QHindeckHx npobaem. [Tonatno, 41o Kpyr
O0CYHIAEMBIX TEOPETHYECKHX BONPOCOE NPOAHKTORAH CYTYO0 NPakTHYECKHMH
3adauaMHi COBCPIUCHCTBOBaHMA npHGopos cemeiictea «HanoCrany. [lpu atom
Ha BOTIPOC, B MeM COCTOHT OCHOBHOE KOHKYPEHTHOE NPEHMYLISCTBO NpHOOPOR ¢
MbEIOPEIOHAHCHBIMH JaTUHKAMM, B paboTe HET YeTKOro OTBeTa.

Bee nepedHcIeHHBIC BOMPOCE H 3aMEeMaHHA HE HOCHAT ﬂpHHU_HI’IHH.HhHhJﬁ
XAPaKTep H HE YMETHIT HAVHHEIX JOCTHHEHHH COMCKATENA.

OCHOBHBIE Pe3yIbTATEl JMCCEPTAUMOHHON paboTel onydIHKoBaHbl B 13
Me4aTHBIX MCTOMHMKAX, 7 W3 HHX HBAHIOTCH pedepHpyeMbIMH KypHATaMH H3
cnucka BAK. Jlanuwie 7 paloT BXOZAT no KpaitHeH mepe B OJHY W3 0as
MEXAYHAPOIHKIX cHeTeM uuTHpoeanus: Web of Science, Scopus i Chemical
Abstracts. Pabota Gmna npeactasieHa Ha JeBaTH KoHgepenunsx. Conepxanne
ArTopedepata  COOTBeTCTBYET  coflepwanuio  Jluccepraumm M TeKCTY
KYPHANBHEIX NyOnuKauuii. ABTopedpepar B NOJHOH Mepe OTPaKaeT CoepHaHHe
paboThl, €€ AKTYATBHOCTL, NPAKTHYECKYHD IHAYHMOCThL, HOBH3IHY MW IpYyrHe
THAYMMBIE MOMEHTBIL.

PesynbTaThl npeactaBaenHoil paGoThl MOryT ObITh HCNONL3IOBAHLEL B
OPraHH3alHax M NPeAnpHATHAX, NPOHIBOAAWMX ODOPY10BAHHE ANH KOHTPOIH
MEXaHHYECKHX CBOMCTE M penbeda nopepxHocTH, B ToM 4uciae B PI'BHY
«THCHYM», 000 «HT-M/JAT» a 7Takme B  KPYNHBIX  Hay4HO-
HCCNENOBATEIBCKHX M MPOHIBOACTBEHHBIX OPraHH3aUMAX H  HHCTHTYTax,
HEMOAB3VIOWHX JaHHele verpoiictea: BHUHGTPH, BHUMMC, HUAY MHDH,
'Y M@®TH, HITO KM «IIposerteiin, HI'Y, MK PAH, CTAY, ¥Yp®Y u apyrux.



Pabora BeIHIOIHEHA HA BBICOKOM HAYYHOM YPOBHE W COOTBETCTBYET
| lonowenmio BAK o nopaake npucy#aenus yyensix creneneil. Ha ocHosanum
HIIOHMEHHOID CuMTaeM, 4To auecepraums Macnewwrkosa Hrops HMropeswua
OTREYAeT BceM TpeDOBAHHAM, NPEIbLABIAEMBIM K JAHCCEPTALHAM HA COMCKaHHE
YYCHOH CTENeHH Kauaunata HHIHKO-MaTeMaTHYECKHX HAYK M0 CNeUHANIbHOCTH
01.04.07 — thH3HKa KOHICHCHPOBAHHOIO COCTOAHHA, 4 €€ aBTOpP 3a palpaloTky
(PHIHYECKHX OCHOB HCMONb30BAHHA NMBE30PE30HAHCHBIX JAaTUYHKOB CKAHHPYIOUIHX
HAHOTRSPIOMEPAX JACTYAHHBAET NPHCYHIEHHA MY YYEHOH CTEeNeHH KaHaWaaTa
PHIHKO-MATEMATHYECKHX HAYK.

Juccepraunornas pabora Macnenukoea H.H. sacnyana n obcyaiaeHa Ha

jaceflaHni  cekimu  «MeTauoseleHHe H MeTaTTopHIHKay YHEHOrD COBETa
HMET PAH ot 8 centatpa 2016 r. npotokon Nes.
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