
OT3b1B O<l>HU:HAJibHOro OIIIIOHEHTA 
Ha ,II,HccepTau;mo KacaToBa AJieKcaH,II,pa AJieKcaH,II,pOBHqa 

«MCCJIE,[(OBAfJIUI ITJIA3Mhl M OEPA1UJ3HHhIX K ITJIA3ME 
MA TEPMAJIOB C ITOMOmhIO OITTWIECKMX IN SITU ,lUIATIIOCTMK» 

npe,r:i;cTaBJieHttyIO Ha COHCKaHHe yqeHOH CTeneHH 

KaH,l],H,l],aTa <pH3HKO-MaTeMaT:HqeCKHX HayK 

no cneu;HaJibHOCTH 1.3. 9. <l>H3HKa IlJia3Mbl 

OTKpbITbie MarHHTHbie CHCTeMbl 3HaqHTeJibH0 npome T0KaMaK0B C HH)KeHepHOH T0qKH 

3pemur, oco6eHHO ecJIH peq1:, H,D;eT 06 oceCHMMeTPH~blX KOHC}mrypau;mrx. O,n;HaKO B HaCT0»ru;ee 

BpeM» 0TKpbITbie JI0BYIIIKH cepbe3HO 0TCTaIOT OT T0KaMaK0B no napaMeTpaM y,n;ep)KHBaeMOH 

nJia3Mbl. .n:AA Toro qrn61:,1 c,n;eJiaTb 0TKpbITbie MarHHTHbie CHCTeMbl KOHKypeHTOCnoco6HbIMH, 

Heo6xo,n;HMbl H0Bbie <pH3HqecKHe M0,D;eJIH, a,n;eKBaTH0 onHCbIBaIOIIJ;He MeXaHH3Mbl y,n;ep)KaHHjJ 

nJia3Mbl. Ba)I(HbIM M0MeHT0M )];AA C03,D;aHHjJ H sepH<pHKaIJ;HH TaKHX MO,D;eJieH »BAAeTC» 

onpe,n;eJieHHe napaMeTP0B nJia3Mbl, B qacTH0CTH, nJI0TH0CTH H TeMneparypbI C BbIC0KHM 

BpeMeHHbIM H np0CTPaHCTBeHHbIM pa3peIIIeHHeM. 

Eme 0,Zl;HOH Ba)KHOH npo6JieMOH Ha nyTH npeBparu;eHHjJ 0TKpbITbIX JI0ByIIIeK B 

TepMOjJ,Zl;epHbie peaKTOpbI »BAAeTC» TO, qTQ npH yseJIHqeHHH ::meproco,n;ep)KaHHjJ y,n;ep)KHBaeMOH 

nJia3Mbl H ,D;0CTH)KeHHH conoCTaBHMbIX C T0KaMaKaMH napaMeTp0B HeH36e)KHO Ha~yTc» 

npou;eCCbl pa3pymeHHjJ o6paru;eHHbIX K nJia3Me 3JieMeHT0B BaKYYMHOH KaMepbI. CTOHKOCTb 

3JieMeHT0B nepBOH CTeHKH »BAAeTC» 0,Zl;HOH H3 0CH0BHbIX npo6neM KpynHOMaCIIITa6HbIX 

TepMOjJ,Zl;epHbIX ycTaH0B0K. 3p03H» MaTepHaJI0B CTeHKH y)Ke ceHqac »BAAeTC» 0,Zl;HOH H3 

KJIIOqeBbIX npo6JieM npH peaJIH3aIJ;HH npoeKT0B TepMo»,n;epHbIX ycTaH0B0K 6y,n;ymero 

cpaBHHMbIX c I1T3P HJIH TPT. 3TO noTpe6yeT pa3BHTHjJ ,D;HarH0CTHqecKHX CHCTeM cnoco6HbIX 

npe,n;ocTaBHTb ,D;0CT0BepHbie CBe,n;eHHjJ 0 TOM, qTo 6y,n;eT npoHCX0,Zl;HTb C noBepxH0CTbIO HaH6onee 

Harpy)KeHHblX 3JieMeHT0B nepBOH CTeHKH npH CTaIJ;H0HapHbIX Harpy3Kax H HMrryJibCHbIX 

nepexo,n;HbIX npou;eccax. 

IlocJie,D;HHe f0,Zl;bl xapaKTepmyIOTC» pa3BHTHeM p»,n;a 3<p<peKTHBHbIX onTHqecKHx MeT0,Zl;0B 

,n;HarH0CTHKH HepaBHOBeCHOH ryp6yneHTHOH nJia3Mbl H ,D;HarH0CTHKH 3p03HH o6paru;eHHbIX K 

nJia3Me 3JieMeHT0B nepBOH CTeHKH. Ilpe,n;CTaBJieHHM pa6oTa peIIIaeT 3a,D;aq:H HMeHH0 TaKOro 

xapaKTepa, pe3yJibTaT0M qero CTaJIH: 

- nonyqeHHe H0BblX 3KCnepHMeHTaJibHbIX ,Zl;aHHblX 0 MeXaHH3Max B3aHMO,D;eHCTBHjJ 

nJia3Mbl H M0IIJ;HblX HMnyJibCHbIX 3JieKTP0HHbIX rryqKoB, C Il0M0IIJ;bIO M0,n;epHH3Hp0BaHH0ro 

Jia3epttoro K0MnJieKca, cnoco6ttoro np0H3B0,Zl;HTb ,D;Ba H3MepeHHjJ C ynpaBAAeMOH B IIIHp0KHX 

npe,n;enax 3a,n;ep)KKOH Me)K,D;y HHMH, a TaK)Ke TPeX cHcTeM c6opa pacce»HH0ro mnyqeHH» no 

,Zl;JIHHe ycTaH0BKH C B03M0)KH0CTbIO 0,Zl;H0BpeMeHH0ro HCil0Jib30BaHHjJ ,n;Byx H3 HHX. 

803MO)KHOCTb H3MepeHH» npo<pHAA 3JieKTPOHHOH nJI0TH0CTH B pa3HblX ceqeHH»x no ,Zl;JIHHe 
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OTKphITOH JIOBYIIIKH oco6eHHO Ba)KHa npH HCCJie,noBaHHH HepaBHOBeCHOH nmi'.3Mhl OTKphlThlX 

MarHHTHI,IX CHCTeM. 

- H3yqeHHe MexaHH3MOB 3p03HH IlOBepXHOCTH MHIIIeHH C o6pa30BaHHeM MHKpoqacTHII 

npH MOID;HOM HMITYJihCHOM TeITJIOBOM B03,neHCTBHH, qTO CTaJIO B03MO)KHI,IM 6naro.n:apH 

pa3pa6oTKe H co3,naamo ,nHarnocTHK ManoyrrroBoro na3epHoro pacceHHHH, cneKrpoMerpHH, 

MHOropaeypcHOH q>omrpaq>HH H 61,1cTpOH 1rnpoMerpHH, a TaK)Ke pa3pa6oTKe MeTO.ll:HK o6pa60TKH 

CHfHaJIOB H HX peanH3aIIHH B BH,ne nporpaMMHOro KO,na Ha BhICOKoypoBHeBOM H3I,IKe C yqeTOM 

oco6eHHOCTeH ,nHafHOCTHqeCKHX KOMITJieKCOB. 

[(eJihIO nepBOH rrraBhl 61,1na rny6oKaH MO,nepHH3aIIHH ,nHarHOCTHKH TOMCOHOBCKOro 

paccemHH Ha ycTaHOBKe roJI-3. }];AA onpe.n:eneHHH 3JieKrpOHHOH ITJIOTHOCTH H TeMneparyp1,1 C 

BI,ICOKHM ( 10 HC - 100 MKC) BpeMeHHI,IM pa3perneHHeM, qro Il03BOJIHJ10 npOH3B0,nHTh ,nBa 

He3aBHCHMI,IX H3MepeHHH 3a 0.ll:HH IIHKJI pa60Tl,I ycTaIIOBKH C B03MO)KHOCThIO c6opa pacceHHHOfO 

H3nyqeHHH B HeCKOJII,KHX TO~ax no .Zl:JlHHe IlJ1a3MeHHOfO IIIHypa. 

[(en1,10 BTOpOH fJiaBhl CTaJia pa3pa6oTKa KOMITJieKca OITTHqecKHX in situ ,nHarHOCTHK .Zl:J1H 

H3yqeHHH npo11eccOB, npOHCXOMID;HX npH B03,neHCTBHH MOIIJ;Hl,IX HMnyJihCHl,IX TeITJIOBhlX 

Harpy30K Ha IlOBepXHOCTH MaTepHaJIOB, nepcneKTHBHI,IX .Zl:JlH IlOKphlTHH o6pam;eHHI,IX K IlJ1a3Me 

KOMilOHeHTOB. 

[(en1,10 rpeTheH fJiaBI,I CTaJIO H3yqeHHe ycnOBHH H MeXaHH3MOB IlOHBJieHHH MHKpoqacTHII, 

BhIJieTaIOID;HX C IlOBepXHOCTH npH MOID;HOM TeITJIOBOM B03,neHCTBHH, onpe.n:eneHHe HX 

xapaKTepHhIX pa3MepoB, CKOpOCTeH H IlJIOTHOCTeH IlOTOKOB. 

l13MepeHHe Ile Te 3a O,nHH IIHKJI pa60Tl,I ycTaHOBKH r OJI- 3 B .ll:BYX TO~ax B.ll:OJII, OCH 

IlJ1a3MeHHOfO IIIHypa B ,nBa MOMeHTa BpeMeHH 3a 0.ll:HH HMITYJihC pa60TI,I ycTaHOBKH C Bl,ICOKHM 

BpeMeHHhIM, .n:o 80 HC, H npocrpaHCTBeHHhIM, ,no 2 MM pa3perneHHeM, HBJIHeTCH aicryaJibHOH 

33,LJ;a"'leii ,ll;JIH KOHTPOJIH MeJIKOMaCIIITa6HhIX q>JIYKTYaIIHH ITJIOTHOCTH, H3MepeHHH .ll:HHaMHKH 

HepaBHOBeCHOH q>yHKIIHH pacnpe.n:eneHHH JJieKrpOHHOH KOMITOHeHThI H, B KOHe~oM 1uore, .Z1:J1H 

orpa60TKH TeXHOJIOfHqecKHx pe)KHMOB pa60Tl,I JIHHeHHI,IX OTKphlTl,IX MarHHTHI,IX CHCTeMI,I 

y.n;ep)KaHHH TepMOH,nepHOH IlJ1a3MhI. 

}];pyrHM acneKTOM npe,nCTaBJieHHOH pa60TI,I, o6ecneqHBaIOID;HM ee aicryaJibHOCTb, 

HBJIHeTCH C03,naHHe Ha ycTaHOBKe BET A YHHKaJihHOfO ,nHarHOCTHqecKoro KOMITJieKca 

OITTWieCKHX in-situ ,nHarHOCTHK, BKJII0qa10m;ero B ce6H ,nHarHOCTHKH ManoyrrroBoro Jia3epHoro 

pacceHHHH, cneKrpoMerpHH, MHOropaKypcHOH q>omrpaq>HH H 61,1crpoii nHpOMerpHH .Zl:J1H 

HCCJie,D;OBaHHH KaneJihHOH 3p03HH MaTepHaJIOB npH B03,D;eHCTBHH MOIIJ;Hl,IX HMnyfilCHI,IX 

TeITJIOBhIX Harpy30K Ha IlOBepXHOCTh. }];HarHOCTHqecKHH KOMITJieKC Il03BOJIHeT H3MepHTI, 

CKOpOCTH, pa3Mep1,1 H MeCTa BhIJieTa MHKpoqaCTHII, a KpOMe 3TOfO, perHCrpHpOBaTb TeMrreparypy 

IlOBepXHOCTH C BhICOKHM BpeMeHHI,IM H npocrpaHCTBeHHbIM pa3perneHHeM. Co3,D;aHHhlli 
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,D;HarHOCTHqecKHH K0MirneKC 1103B0JillJI HCCJie,D;0BaTI, pac11pe.ueneHHe H MeCTa BhlJleTa 

MHKpoqaCTHU: BOJib<ppaMa C 110BepXH0CTH, 110.uaeprH)'TOH MOII(HOH HMrryJihCHOH Tel1JIOBOH 

Harpy3Ke. O6Hapy)KeHO, ~o BhIJieT qaCTHU: 11poHCX0.UHT 110CJie 0K0HqaHIDI HMrryJlhCHOH 

Harpy3KH, ~o C00TBeTcTByeT M0,D;eJIH BCKHl1aHH.SI pac11JiaBJieHH0ro CJI0.SI 11pH y.uapH0M 

KBa3HCTaIJ;H0HapH0M Tel1JI0B0M B03,D;eHCTBHH. IlpH 3T0M MeCTa BhIJieTa qaCTHU: JI0KaJIH3YJOTCB: 110 

rpaHHU:aM o6pa30BaBI.IIHXC.SI Ha 110BepXH0CTH TPell(HH, a xapaKTepHhIH pa3Mep qacTHU: Jie)KHT B 

.UHaIIa30He 2-10 MKM, qrn TaK)Ke .SIBAAeTC.SI 8K1)'8JlbHOH Ja,uaqeii .UAA OTPa60TKH pe)KHM0B 

pa60Thl TepMo.SI,n;epHhIX ycTaH0B0K C MHHHMH3au;HeH 3p03HH 11epBOH CTeHKH. B CB.Sl3H C 3THM, 

pa6oTa KacaTOBa A.A., HeC0MHeHH0, .HBAAeTC.SI aKmyaJlbHOU H BH0CHT 3HaqH:TeJlhHhIH BKJia,n B 

110HHMaHHe <pH3HqecKHx 11pou:ecc0B 11p0HCX0,n;.HII(HX B 11Jla3Me JIHHeHHhIX ycTaH0B0K YTC, 

11pou:ecc0B pa3pyrneHH.SI BOJib<ppaMOBhIX 3JieMeHTOB 11epBOH CTeHKH, a TaK)Ke HMeeT 11pHKJia,nHOH 

xapaKTep, CBB:3aHHblH C pa3BHTHeM MeT0.U0B ,n;HarH0CTHKH 11Jla3Mhl H 11po.uyKT0B 3p03HH rrepBOii 

CTeHKH. 

CTeneHb o60CHOB8HHOCTH HBY"'IHbIX IlOJIO~eHHH H BbIBO,UOB 

C<pOPMYJIHpOBaHHbie B pa60Te Hay~hle 110JI0)KeHIDI H BhIB0.Uhl 0CH0BaHbl Ha pe3yJlhTaTIOC 

aHaJIH3a JIHTeparypHhIX HCT0~HK0B 110 TeMe .UHCCepTau;HH H 60JlhI.IIOM 061,eMe 

3KC11epHMeHTaJihHhIX .UaHHhIX, 11onyqeHHhIX C pa3JIH~hIX He3aBHCHMhIX .n;HarHOCTHK. 

O6ocHOBaHHOCTb Hay~hIX IIOJIO)KeHHH H BhIB0.U0B He Bbl3hIBaeT COMHeHHH, TaK KaK 0HH B:CH0 

cne.uyIOT H3 11pe,n;CTaBJieHHhIX B .UHCCepTau;HH pe3yJlhTaT0B. 

,U:oCTOBepHOCTb pe1yJihT8TOB 

,D;ocTOBepHOCTh 06ec11eqH:BaeTCB: xopomeii B0C11p0H3B0,n;HM0CThIO 60Jlhl.IIOfO 061,eMa 

11onyqeHHhIX 3KC11epHMeHTaJihHhIX pe3yJihTaT0B, HX He11p0THBopeqH:B0CThIO KaK Me)K,D;y co6o:ii, 

TaK H C pe3yJihTaTaMH qH:CJieHH0ro M0,n;enHp0BaHIDI. EoJihl.IIHHCTBO BhIB0.U0B c,n;eJiaHhl C 

HCl10Jlh30BaHHeM c11eKTPaJibHhIX H 6aiieCOBCKHX CTaTHCTHqecKHX MeT0,D;0B o6pa6oTIGI 

3KCIIepHMeHTaJibHhIX .UaHHhIX. AHam3 pg,n;a pe3yJihTaT0B HCCJie,n;0BaHIDI 110Ka3hIBaeT xopomee 

C00TBeTCTBHe C TeopeTHqecKHMH H 3KC11epHMeHTaJihHhIMH ,n;aHHhIMH 11onyqeHHbIMH .upyrHMH 

aBT0paMH. OcHOBHhie pe3yJihTaThl 110 TeMe ,n;HccepTau;HH 11pe,n;CTaBJieHhl B 8 11eqaTHhlX H 

:meKTP0HHbIX H3.UaHHB:X, H3 HHX 4 CTaThH B peu;eH3HpyeMhIX Hay~hIX ~pHanax, 

peK0MeH,n;0BaHHhIX BAK H 4 B c6opHHKax Te3HC0B H TPY.Uax Ha~hIX KOH<pepeHU:HH. 

HayqHaH HOBHJHa ,UHCCepTao;HH 

,lJ;ng xapaKTepHCTHKH Hay~oii H0BH3Hhl .UHCCepTau;HH ,n;o6aBHM K CKa3aHH0MY BbII.IIe KpaTKHH 

11epeqeHh CaMhIX Ba)I(HhIX pe3yJihTaT0B. 

1. B11epBbie, Ha ycTaH0BKe roJI-3 C03,D;aH ,n;HarHOCTHqecKHH K0Ml1JieKC T0MC0H0BCK0ro 

pacce.SIHH.SI, c11oco6Hblli H3Mep.SITh pa,LUiaJihHbie rrpocpmm TeMrreparyphI H IIJI0TH0CTH 

3JieKTPOHHOH K0Ml10HeHThl B ,n;ayx T0~ax B.U0Jib OCH IIJia3MeHH0f0 CTOJI6a B ,n;aa 3apaHee 
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3a,D;aHHbIX M0MeHTa BpeMem-1 3a 0,[(HH HMIIYJibC pa60Tbl ycTaH0BKH. ITorryqeHbl H0Bhle 

3KC11epHMeHTaJibHbie .r:t:aHHbie Heo6xo,nHMbie .r:t:JUI II0HHMaHIDI MeXaHH3M0B B3aHMo,neHCTBIDI 

11Jla3Mbl H :meKrp0HHbIX rry~oB. 

2. Ha ycraH0BKe BETA c03,naH yHHKaJibHbIH K0MIIJieKc 011rHqecKHx HeB03MYIIJ;aIO~x in 

situ ,r:i:HarH0CTHK, BKJilOqruom;HH B ce6.si: .r:t:HarH0CTHKH MarroyrnoBoro Jia3epHoro pacce.sIHIDI, 

ClleKrp0MerpHH, MHoropaKypCHOH q>ororpaqnrn H 61,1crpoii IIHp0MerpHH ,nJUI HCCJie.r:t:OBaHHH 

KaIIeJibHOH 3p03HH MaTepHaJI0B 11pH B03,neHCTBHH M0IIJ;HbIX HMrryJibCHbIX TeIIJI0BbIX Harpy30K Ha 

II0BepXH0CTb. )];HarHOCTHqecKHH K0MIIJieKC 1103B0JUieT H3Mep.sITb CK0p0CTH, pa3Mepb1 H MeCTa 

BbIJieTa MHKpoqacTm.i;, a KpoMe 3T0ro, perncrpHp0BaTb TeM11eparypy II0BepXHOCTH C BbIC0KHM 

BpeMeHHbIM H 11pocrpaHCTBeHHbIM pa3pemeHHeM. 

3. B11epBbie H3MepeHbl pac11pe,nerreHHe H MeCTa BbIJieTa MHKpoqacrm.i; BOJibq>pa.Ma C 

II0BepXH0CTH, 110,r:i:BeprHyTOH MOIIJ;HOH HMrryJibCHOH TellJIOBOH Harpy3Ke. O6Hapy)I(eHO, 'ITO 

BbIJICT qaCTHU 11p0HCX0.r:t:HT II0CJie 0K0HqaHH.sI HMrryJibCHOH Harpy3KH, 'ITO C00TBeTCTByeT M0,neJIH 

BCKHllaHIDI paCIIJiaBJieHH0ro CJI0.sI 11pH y,napH0M KBa3HCTanHoHapH0M TellJI0B0M B03,neHCTBHH. 

ITpH 3T0M MeCTa BbIJieTa qacTHU JI0KaJIH3)'lOTC.sI 110 rpaHHUaM o6pa30BaBIDHXC.sI Ha II0BepXH0CTH 

rpem;HH, a xapaKTepHblli pa3Mep qacTHU Jie)I(HT B ,r:i:HaIIa30He 2- 10 MKM. 

CooTBCTCTBHe C0JJ.CP*8HHH aBTOpect,epaTa JJ.HCCepTau;HH 

Co,nep)I(aHHe aBTOpeq>epara C00TBeTCTByeT co,nep)I(a.HHIO H TeMaTHKe .r:t:HCCepranHH. 

3aMe-iauu11 no JJ.HccepTau;uouuoii pa6oTe 

Pa6ora HaIIHCa.Ha oqeHb KaqecTBeHH0 H 11paKTHqecKH 6e3 011eqaT0K. ITpHBe,neHHhle HH)I(e 

3aMeqaHIDI H0C.sIT CK0pee .r:t:HCKYCCHOHHblli xapaKTep. 

ITepBOe 3aMeqaHHe KacaeTC.sI pa3,nerra 1.1, B K0T0p0M ,neTaJibHeHIDHM o6pa30M 

0IIHCbIBaIOTC.sI q>H3HqecK.He ac11eKTbl .r:t:HarH0CTHKH T0MC0H0BCK0ro pacce.sIHIDI. O.r:t:HaKO ,nJUI CT0Jib 

110,npo6Horo H3JI0)I(eHIDI Te0pHH T0MC0H0BCK0r0 pacce.sIHIDI Ha MOH B3rJI.sI,n He XBaTaeT CChlJIKH 

Ha 11pH6JIH)I(eHHY10 "pa6oqy10" q>OPMYJIY yqHTbIBaIOIIJ;ylO peIDITHBHCTK)'IO 11onpaBey: [Analytic 

formula for fully relativistic Thomson scattering spectrum 0. Naito, H Yoshida, and T Matoba 

Phys. Fluids B 5, 4256 (1993); doi: 10.1063/1.860593]. Mo)I(Ho 61,mo 61,1 TaK)I(e 11pHBecTH H 

CCbIJIKY Ha A.B. KyKymKHHa c 110,npo6HbIM BbIB0.r:t:0M H IIOJIHOH q>OpMyrroii .r:t:JUI ceqeHIDI 

TOMC0H0BCKoro pacce.sIHIDI 061,eMOM peIDITHBHCTCKOH 11Jla3Mbl [ 1981 m 7 6bln 1 cmp 110-118 

<PH3HKA IIJIA3Mbl KyK)lZUKWl A.E. He1<.02epeHm1we pacce1mue c6ema 1<.0He1JHbl.M o6be.Mo.M 

pellRmU6UCmCKOU n.JlCl3Mbl]. 

Bropoe 3aMeqaHHe KacaeTC.sI KaJIH6poBKH a6COJIIOTHOH qyBCTBHTeJibH0CTH KaMepbI H 

,r:i:H0,na .r:t:HarH0CTHKH SWIR IIHp0MerpHH, K0Topa.si: 11p0B0.r:t:HJiaCb 110 BOJibq>paMOBOH rreHTOqHOH 

mwrre CH-10-300 rroMem;eHHOH BHYTPb BaKYYMHOH KaMepn1 BMecrn o6pa3UOB. )];a11Hnm MeTo,n; 

,neHCTBHTCJlbHO 1103B0JUICT yqecTb ClleKipaJibH)'IO xapaKTepHCTHKY Bcero 0IITHqeCK0ro rpaKTa, 
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o,n:HaKo rrorrarancx Ha :ny Kamr6poBKY rrpH H3MepeHHH TeMrrepazyp1,1 Hccrre.n:yeMoif 

rroBepxHOCTH MO)l(HO c orrpe.n:erreHHI>IMH oroBopKaMH. TaK B CTaTI>e [M Ben Yaala, M-H 

Aumeunier R. Steiner M Schonenberger C. Martin M Le Bohec C. Talatizi L. Marat and E. Meyer 

"Bidirectional reflectance measurement of tungsten samples to assess reflection model in WEST 

tokamak" Rev. Sci. Instrum. 92, 093501 (2021) ; doi:10.1063/5.0046140] IIOKa3aHo, qTo ,n:JIH 

qeTI>IpeX o6pa3I.J;OB BOJin<ppaMa HMeIOII(HX mepoxoBaTOCTb H3MeHHIOmyIOCH B .D:HaIIa30He OT 

Ra=O. 06 .n:o 1.12 µm yrrroBax 3aBHCHMOCTI, HH,n:HKaTpHCI,I H3rryqeHHH B pa3HOH CTerreHH 

OTJIHqaeTCH OT JiaM6epTOBCKOro pacrrpe.n:erreHHH H H3MeHHeTCH C .D:JIHHOH BOJIHI,I ( CM Fig. I 0). 

y Ka3aHHI,Ie 3aMeqaHHH He BJIHHIOT Ha 06my10 IIOJIO)l(HTeJII>HYIO ou;eHKY pa60TI,I. 

3aKJIIO-ICHHe 

,lJ;Hcceprna;HH «Mccrre,n:oBaHHH IIJia3MI,I H o6pameHHI,IX K IIJia3Me MaTepHaJIOB c IIOMOII(I,IO 

OIITHqecKHx in situ ,n:HarHOCTHK» KacaTOBa AneKCaH,n:pa AneKcaH,n:pOBHqa rrpe,n:CTaBJIHeT co6oif 

3aBepmeHHYIO HayqHo-KBaJIH<pHKaI.J;HOHHYIO pa6oTy, BI,IIIOJIHeHHYIO aBTOpOM Ha BI,ICOKOM 

ypoBHe. C~TaIO, qTQ ,n:Hcceprnu;HH KacaTOBa A.A. no crrea;HaJII,HOCTH l.3.9.<l>H3HKa IIJia3MI,I 

IIOJIHOCTI,IO COOTBeTCTByeT BCeM TPe6oBaHHHM nn.9-14 «ITOJIO)l(eHHH O npHCy)l(.ll:eHHH yqeHI,IX 

cTerreHeif», npe,n:1,gBJIHeMI>IX BAK P<l> K KaH,n:H,n:aTCKHM ,n:Hcceprna;HHM, a caM KacaTOB A.A. 

3aCrry)KHBaeT npHcy)l(.ll:eHHH yqeHOH CTerreHH KaH,n:H,n:aTa <pH3HKO-MaTeMaTHqecKHx HayK no 

crrea;HaJII,HOCTH 1.3. 9. <l>H3HKa TIJia3MI,I. 

.51, MyXHH EBreHHH EBreHI>eBHq, .n:a10 corrracHe Ha BKJIIOqeHHe CBOHX rrepcoHaJII>HI,IX 

,n:aHHI,IX B .D:OKyMeHTI,I, CBH3aHHI,Ie C 3am;HTOH .D:HCCepTaI.J;HH KacaTOBa AneKcrumpa 

AneKcaH,n:poBHqa, H RX ,LJ;aJII,HeifmyIO o6pa6oTKY. 

O4>uu,uaJibHbIH 0DD0HCHT: 

Be.n:ym;Hif Hayqff1,rn coTpy .D:HHK, <l>TM HM. A. <l>. Mocpcpe P AH, 

KaH,n;H,n:aT <pH3HKO-MaTeMaTHqecKHx HayK 

194021, CaHKT-I1eTep6ypr, IToJIHTeXHHqecKax yrr., 26. 

E-mail: e.mukhin@mail.ioffe.ru 

Terr.: +7 (950) 0078749 

MyXHH EBreHHH EBreHI>eBWII' 

,D;arn: 

ITo.n:nHCI> MyXHHa E.E. 3aBepHIO 

YqeHI>rn ceKpernp1, <l>TM HM. A.<l>. Mocpcpe P AH, 
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,D;arn: 


