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oc):nuu1aJihHoro orm0He1-1Ta 1:-ia ,LJ,11ccepTaLI:i101-rny10 pa6oTy 

,[(h5IKOBoi1 IO.A. «KoMnJieKcttoe uccJieJJ,oBaHne 
cTpyKTYPhI MOHOCJioes nop<l>npntt-<l>YJIJiepeHOBblX 
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,[(11ccepTau,110HHa5I pa6oTa ,[(h5IKOBoi1 IOJI1111 AIIeKceeBHhI rrocsmu,eHa 

CTpyKTypHbIM HCCJie,LJ,OBaHirnM opraH11qeCKHX rrJieHOK rropcpHpHH-cpy1rnepeHOBbIX 

,LJ,Ha,LJ, Ha )l(J1,ll,KOH H TBep,ll,OH rrosepxHOCT5IX rrpHrOTOBJieHHbIX no TeXHOJIOrH5IM 

JieHfMl:Opa-EJIO,ll,)KeTT 11 Jie1-irM1:0pa-lllecpcpepa Ha OCHOBe crreU,HaJibHO 

CHHTe3HpOBaHHbIX ,ll,OHOpHO-aKuerrTOpHbIX ,LJ,11a,LJ,, npe,ll,CTaBJI5IfOll.JJ1X cepbe3HbIM 

HHTepec ,ll,JI5I COBpeMeHHOH HaH03JieKTpOHHKH I1 HaHocpoTOHHKH. ITJieHKH, 

HCCJie,LJ,yeMbJe aBTOpOM ,ll,HCCepTau1-m, HaXO,ll,5IT npHMeHeHHe B KaLJeCTBe 

,ll,OCTaToqHo ,LJ,erneBblX npeo6pa30BaTeJiei1 COJIHeqHOH 3HeprHH. 

Ilpou,ecc KOHCTpy11pOBaI-IH.sI npMHLI,HITMaJlbHO HOBblX MaTepHaJIOB I1 

CTpyKTYP Ha OCHOBe CJIOeB c HaHOMeTpOBblMM TOJII.UHHaMH B 3Haq11TeJibHOM 

CTeneHH onpe,LJ,eJI5Il:OTC5I ypoBHeM pa3BHTH5I MeTO,ll,OB xapa1<Tep113au,1111 I10,LJ,06HbIX 

c11cTeM. B npou,ecce pa6oThI ,[(h5IKOBa IO.A. 11crroJih3yeT ueJibIM KoMrrJieKc 

MeTO,ll,OB - 6pmcTepOBCKa5I MHKpOCKOmrn, MeTO,ll, ,ll,HcppaKLI,1111 3JieI<TpOHOB, MeTO,ll, 

peHTreHOBCKOH pec):>JieKTOMeTp11 11 , MeTO,ll, CT05Jq11x peHTreHOBCKHX BOJIH 11 ,ll,p. 

CKa3aHHOe Bhiwe no3BOJI5IeT yTBep)l(,LJ,aTh qTo TeMa ,LJ,11ccepTau,aoHHOM 

pa6oThI ,[(h5IKOBoi1 IO.A. 6e3ycJIOBHO 5IBJI5IeTC5I aKTyaJihHoi1, a ,LJ,OCTosepHocTh 

noJiyqeHHbIX pe3yJibTaTOB He Bbl3hIBaeT HHKaKHX COMHeHHH. 

,[(11ccepTaU.HOHHa5I pa6oTa ,[(b5IKosoi1: IO.A. nocTpoeHa no KJiaccHLJecKoi1 

cxeMe: s nepsoi1 rJiase ,LJ,aH 6onhwoi1 H HHTepecHhIH o63op JiaTepaTyphI no TeMe 

«0co6eHHOCTI-i rrpHMeHeHl15I opramiqec1<11x TOHKHX nJieHOK B MOJieKyII5IpHOH 

3JieKTpOHaKe. <DoTOBOJibTa11qec1nre 3JieMeHTbl Ha OCHOBe opraH11qecKHX 

nonyrrposo,LJ,H11KOB», BTopa5I rnasa nocBHI.UeHa MeTo,LJ,aM 11ccne,LJ,osamrn CTPYKTYPhI 
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MOHOCJ10eB rropqrnpMH-cpyrrrrepeHOBbIX )J.Ma)J., B TpeTbeM l1 LJeTBepTOH rnasax 

np1rne,LJ.eHbI pe3ynhTaTbI 3KCrrep11MeHTaJibHbIX l1CCJie,LJ.OBaHl1M aBTopa 

cTpyKTYPHhie 11ccrre,LJ.0BaH115I MOHocrroes ,LJ.Ha,LJ.bI DHD6ee YI cTpyKTYPHhie 

11ccrre,LJ.osaH115I MOHocrroes ,LJ.Ha,LJ.bI TBD6a, ,LJ.anee npHBO.LJ.5ITC5I BhIBO.LJ.bI YI ocHOBHbie 

pe3yJ1bTaTbI rronyLieHHhie aBTOpOM )J.HCCepTau.mL 

B rrepsoil rnase orr11caHa cxeMa cpoTOHH.LJ.yu.11poBaHHoro rrepeHoca 3ap5I.LJ.a s 

opraH11LiecK11x MaTep11arrax, a TaJOI<e ,LJ.aH o63op no Ha116onee pacnpocTpatteHHbIM 

MaTep.aanaM, rrp05IBJ15IIOill,YIM )J.OHOpHbie YI aKu.enTOpHbie CBOMCTBa, TMIIaM 

opraHY1LieCKl1X cpoTOaKTHBHbIX crroeB H cpoTOBOJlbTaw-IeCKHX w1eeK Ha HX OCHOBe. 

ITp1rne,LJ.eHbI rrapaMeTpbI opraHY1YecKoil cpoToaKTHBHOM nrreHKH, OKa3hIBaIOill,Yie 

BJll15IHHe Ha 3cpcpeKTYIBHOCTb rrpeo6pa30BaHYI51 conHel.JHOfO CBeTa B 

3rreKTpwiecTBO. Oco6oe BHHMaHYle B rrepsoi1 rnase y,LJ.erreHo crroco6aM nonyY:ett115I 

opraHHLieCKl1X TOHKl1X rrrreHOK, B TOM i:rncne TeXHOJIOrHM JleHrMIOpa-Erro,LJ.:>KeTT, 

KOTopa5I rrp11Mett5Inacb ,LJ.JI5I nonyqemrn o6pa3u.os, 11ccrre,LJ.0BaBlll11xc51 B pa6oTe. 

TaK)Ke rrpHBe,LJ.ettbI pe3ynhTaTbI 11ccne,LJ.osatt115I cpyHKU.110HaJihHhIX csoilcTB 

MOJJeKyn .LJ.OHoptto-aKu.errTopI-IbIX ,LJ.11a,LJ. TBD6a YI DHD6ee 11 rrneHoK Ha 11x octtose, 

CTpyKTypHbie YICCJJe)J.OBaHl15I KOTOpbIX CTaJIYI rrpe,LJ.MeTOM )J.l1CCepTau.110HHOM 

pa60Tbl. 

Bo BTOpoil rnase ,LJ.aHO )J.OCTaTOqHo IIO,ll.p06Hoe orr11caH11e MeTO)J.OB 

cTpyKTypttbIX 11ccne,LJ.0BaH11tt, np11MeH5IBlllYIXC5I s pa6oTe. Orr11catt MeTO.LJ. 

6pIOCTepOBCKl1H MHKpOCKIIMH, rrp11Be,LJ.eHbI OCHOBHbie ITOJlQ)I<eHlrn MOJleKyn5IpHoro 

MO,LJ.en11poBaHl15I , OI111CaH MeTO)J. ,LJ.mppaKU.1111 3JleKTpOHOB, B TOM i:rncne 

IIOCTpOeHHe Teopen11-1eCKI1X :mer<TpOHorpaMM, MeTO)J.bl peHTreHOBCKOM 

pecprreKTOMeTpH.11 I1 CT05ILIHX peHTreHOBCKHX BOJII-1 B o6naCTH IIOJIHOro BHelllttero 

OTpmKeHirn, a TaK)I<e npou.e.LJ.ypa o6pa6oTKl1 3KCIIep11MeHTaJibHblX )J.aHHbIX. 

C,LJ.enatto 3aKJIIOtfeHHe o tteo6xO,LJ.YIMOCTH rrp11MetteHYI5I yKa3aHHhIX MeTO.LJ.OB B 

KOMrrneKce, )J.JI5I rronyqett115I ,LJ.eTaJibHOH HHcpopMau.1111 o CTPYKType opram11-IecKoro 

CJ105I TOJllll,11.HOM B O.LJ.HY MOJieKy ny. 

B TpeTbeH 11 tfeTBepTOM rnasax OITHCaHbl ycnomrn rronyLieHl15I MOHOCJlOeB 

.D.OHOpI-Io-aKu.errTopHbIX ,LJ.Ha,LJ.a (Zn)DHD6ee 11 TBD6a cooTBeTCTBeHHO, a TaK:>Ke 
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rrpe.n:cTaBJieHbl pe3yJihTaThl HCCJie,[(OBamrn: rronyqeHHbIX MOHOCJIOeB KaK Ha 

ITOBepXHOCTH )l(H,[(KOCTH (MeTO,[(aMH 6pIOCTepoBCKOH MHKpOCKOITHH H CT05FUIX 

peHTreHOBCKHX BOJIH B o6naCTH IlOJIHOro BHenrnero OTpa>KeHH51), TaK H rrocne 

rrepeHoca MOHOCJIOeB Ha TBep,[(bie ITO,[(JIQ)KKH (MeTO,[(aMH .n:mppaKIJJ1H 3JieKTpOHOB, 

peHTreHOBCKOH peqmeKTOMeTpHH, CT0511IHX peHTreHOBCKHX sonH). MeTOJJ:OM 

.n:mppaKL(HH 3JieKTpOHOB IlOKa3aHO, 1ITO MOHOCJIOH ,[(Ha,[( rrpe.n:cTaBJI51eT co6o.H 

rrnacTHHlfaTyJO TeKcTypy, ycTaHOBJieHO HaJIHlfHe B MOHOCJI051X KpHCTaJ1J1111IeCKI1X 

,[(OMeHOB pa3MepoM 10-20 HM. c rrpHBJielfeHHeM MOJleKyn51pHoro MO,[(e11HpOBaHH51 

orrpe.n:eneHhI rrapaMeTphI 3JieMeHTapHhIX 51qeeK KpHcTanm1qecKHX o6nacTe.H B 

MOHOCJ1051X ,[(Ha,[(. IloKa3aHO, 1ITO B MOHOCJlOe ,[(Ha,[( cpopMHPYJOTC51 

yrrop51JJ:01ieHHhie TpexMepHbie o6nacTH Manoro pa3Mepa ( rrop5IJJ:Ka 3 HM B 

naTepa11hHOM HarrpasneHHH). Pe3y11hTaThI peHTreHOBCKHX Hccne.n:osaHHH 

ITOKa33JII1, 1ITO o6e ,[(11a,[(bl cj.>opM11pyIOT MOHOCJIOH, rrpH 3TOM MOJieKyny B 

MOHOCJIOe HMeJOT rrpeHMyrn:ecTBeHHYJO op11eHTau:mo. 

Ilpe.n:cTaBJieHHa51 .n:11ccepTaLI.HOHHa5I pa6oTa BbIITOJIHeHa Ha BbICOKOM 

3Kcrrep11MeHTaJihHOM H TeopeT11qecKoM yposHe. BMecTe c TeM B .n:HccepTau:11H 

HMeJOTC51 orrpe.n:eneHHhie rrorpeIIIHOCTH. 

1. B rrepsoH rnase Ha cTp.44 Ha pHc.1.12 rrp11se.n:eHa 06rn:a51 cxeMa 

JieHrMIOpOBCKOH BaHHbl H .n:anee B OITHCaHHH pHCYHKa rrpHBe,[(eHbl ,[(eTaJIH 

1-5, HO HX o6o3HaqeHH5I OTCYTCTBYJOT Ha caMoM pHcyHKe. Ilo3TOMY He 

OLJeHb ITOH51THO, KaK 113Mep5IeTC5I rrosepxHOCTHOe .n:asneHHe, rrpH ITOMOW:H 

crreu:HaJihHhIX secos BHnhre11hMH 11 .n:anee KaK cTpOHTC51 H30TepMa 

C)Kanrn. 

2. Ha CTp.48 OITMCaHhl MeT0,[(11Kl1 rrepeHoca MOHOCJlOeB Ha TBep,[(bie 

rro.n:nmKKM. 3.n:ecb B03HHKaeT sorrpoc, Mo:>KeT n11 l13MeH51ThC51 cTpyKTypa 

ITJieHKM rrp11 rrepeHoce Ha TBep.n:yJO ITO,[(JIQ)I<Ky. ABTOp cq11TaeT, LJTO 

HHKaKHX 113MeHeHHH B MOHOCJI05IX rr11emrn He rrpOHCXO,[(HT. 0TI<y.n:a 3TO 

cne.n:yeT? Ilo-BHJJ:HMOMY ou:eHHBaTh KaqecTBO nepeHoca no 

K03cpcp11u:11eHTY rrepeHoca He COBCeM KoppeKTHO. 

3. B pa3.n:ene 1.4 orr11cbIBaJOTC5I cTpyKTYPhI .n:oHopHo-aKu:errTopHhIX 

rropcp11p11H-cpynnepeHOBhIX ,[(Ha.n: TBD6A H DHD6EE o.n:HaKo He5IcHo 

OTKy.n:a 113BeCTHa CTpyKTypa 3THX MOJieKyn. 

4. B pa3.n:ene 2 .2, 3.3 .2 , o6cy)KJJ:aIOTC51 sorrpoch1 Mo.n:e1111poBaH115I CTPYKTYPhI 

MOHOMOJleKyJrnpHblX CJIOeB Ha rrosepx HOCTH l10,[(JIQ)KKH. XoTeJIOCh 6hI 

HMeTb XOT5I 6hI KaI<He-TO ou:eHKH Ha,[(e){<HOCTH rronyqaeMhIX MO,[(eJieH. B 

.n:11ccepTa1(HH 3TOT BOrrpoc, K CQ)I<aJieHHIO He o6cy)K,[(aeTC51. 



5. Ha pttc.3.8 rrpHBO.IJ.HTC5I cpaBHeHHe 3KcrrepttMeHTaJTbHOH H MO.IJ.eITbHOH 

3rreKTpoHorpaMM MOHocrro51 ZnDHD6ee. 3KcrrepHMeHTaJThHa51 

3JTeKTpOHOrpaMMa OLfeHb crra6a5I H Il0-Bl1.IJ.l1MOMY Il0JTQ)KeHI151 JTI1Hl1H no 

Hett orrpe.II.errmoTc51 c 6orrhllloi1 Ollll16Koi1. K cmr<arremno 011.eHOK 3Tttx 

Ollll160K, B pa6oTe HeT. 

6. He 011eHb nOH51THbr BhIBO.IJ.bI 113 aHarr113a 3JTeKTpoHorpaMMbI Ha p11c.3.9. 

7. AHanorHLIHbie 3aMe lJaHI151 HMeIOTC5I H K rrraBe 4. 
8. Y peu.eH3eHTa ecTb p5I.IJ. 3aMetrnHHi1 pe.IJ.aKU.YIOHHoro xapaKTepa 

4 

( HarrpHMep, Ha HeI<OTOpbIX p11cyHKax OTCYTCTBYIOT o603HaqeHI151, 

l1MeIOr.u.HeC51 B I10.IJ.Ill1C51X, l1HOf.IJ.a HapyllleHbI corrracoBaHH5I B 

rrpe.IJ.JTQ)KeHH51X, B TIO.IJ.Ill1C5IX K HeKOTOpbIM p11cyHKaM He rrpHBO.IJ.51TC51 

paclllmppOBKI1 COKpar.u.eHHH, HeKOTOpbie pttcyHKH BbIXO.IJ.51T 3a cpopMaT 

c TpaHHU.hI 11 np.) Bee 3Tl1 3aMeL£aHI151 rrepe.II.aHhI aBTopy .IJ.l1CcepTaU.HI111 rro 

B03MQ)KHOCTI1 CKOppeKTI1pOBaHbI. 

0TMeqeHHbie He.IJ.OCTaT KH He CHH)KaIOT BbICOKOro ypoBH5I rrpe.IJ.CTaBJTeHHOH 

.IJ.HCcepTaU.HOHHOH pa6oTbl I1 He 3aTpar11BaIOT OCHOBHbie BbIBO.IJ.bl, Il03TOMY He 

51BJ15IIOTC51 rrpHHU.I1ITH3JlbHblM I1 .IJ.1151 ee o6r.u.ei1 TIOJTQ)I<HTeJTbHOH ou.eHKI1. 

Ha116orree HHTepecHott 11 Ba)KHOH qacThIO .IJ.HCcepTau.i-rn Ha MOH B3fJ151.II. 

51BJ151IOTC51 .II.Be ITOCJle.IJ.HHe rJJaBbl, B KOTOpbIX rrpHBe.II.eHbl p e3yJTbTaTbl 

3KCrrepHMeHTaJ1bHblX HCCJle.IJ.OBaHHH MOHOCJTOeB rropqmp11H-cpynnepeHOBOH .II.Ha.II. 

DHD6ee 11 TBD6a c HCITOJlb30BaHHeM MeTO.IJ.OB MorreKymrpHoro MO.IJ.errHpoBmnrn, 

6pIOCTepoBCKOH MHKpOCKOilHH, .IJ.HcppaKU.1111 3JTeKTpOHOB, peHTreHOBCKOH 

p ecprreKTOMeTpHI1. 

J1HL£HbIH BKJTa.II. COl1CKaTeJ151 COCTOI1T B rrp11roTOBJTeHHI1 o6pa3U.OB, 

I1CCJTe.IJ.OBaHI1l1 cpopMHpOBaHH51 MOHOCJlOeB .II.Ha.II. rrpH ITOMOI.D.H 6pIOCTepOBCKOro 

MHKpOCKOna, rrpoBe.II.eHHH M O.IJ.en11poBaHH5I OT.IJ.eJlbHhIX MOJleKyn H HX yrraKOBKH B 

MOHOCJ1051X, orrpe.II.eneHHH rrapaMeTpOB 3JTeMeHTapHbIX 51qeeK H KOOp.IJ.HH aTbl 

aTOMOB, B npoBe.II.eHHH peHTreHOBCKHX H 3M 3KCrrepHMeHTOB, aHaJTH3e 

rronyqeHHbIX pe3yrroTaTOB. 

Cpe.II.11 HayqHbIX p e3ynr:,TaToB, HMeIOI.D.HX Ba>rrnoe Hayq1-10e H rrpaKTH11ecKoe 

3HaqeH11e, cne.II.yeT OTMeTHTh crre.II.y10r.u.ee: 

1. ITonyqeHa HOBa51 m -rcpopMaU.H51 06 opraHH3a11.m1 .IJ.OHOpHo- aKu.errTopHbIX 

.II.Ha.II.a B MOHOCJ1051X, ycTaHOBJTeHO H3JII1L[He ITJTOTHOH yrraKOBKH .II.Ha.II. B 

MOHOCJ1051X, a TaIOKe npe11Myr.u.eCTBeHHOH opHeHTaU.HH .IJ.OHOpH O-aI<U.eITTOpHbI X 
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nap. IlonyqeHHhre B pa6oTe .n.aHHhie o CTPYKType MOHocnoeB .n.ottoptto

airn,errTOpHhIX ,l],Ha.n. B COITOCTaBJ1eHI111 c HMeIOI.U11MI1C5I .n.aHHbl MH 06 HX 

cpyHKLU10HaJibHbIX CBOJ:iCTBax, 1103BOJI5IT ycTaHOBl1Tb B3aHMOCB5I3b CTpyKTyphl 11 

CBOHCTB, a TaK)Ke nonyYHTb HOBYl-0 11HcpopMaI(l1IO, Ba:>I<HYl-0 ,l],1151 ITOHHMaHl151 

cpytt.n.aMeHTaJihHbIX 33I<OHOMepHOCTei1 npou.ecca cpOTOHH.l1.YU.HpOBaHHOr o 

HanpasneHHoro rrepe1-wca 3ap51.n.a. 

2. B pa6oTe n o1<a3 a HhI B03MmKHOCTI1 npe.n.nm1<er-rnoro KOMrrneKcHoro 

rro.n.xo.n.a .LI.JI51 CTPYKTYPHhl X 11cc11e.n.0Bai-rni1: oprattw-1ec1rnx rrneHOK TOJI1UI1Hoi1 B 

O.LI.HY MOJie1<yny. B rrp11Me He1-m11 K paCCMOTpeHHhIM B p a6oTe MOHOCJI05IM .LI.Ha.LI. Ha 

IlOBhiepXHOCTI1 )£<11.LI.KOCTl1 11 TBep.n.oi1 ITO)J.JIO)KKe ITOK33aHo, lJTO TaKOH ITO.LI.XO.LI. 

rro3BOJI5IeT rronyqaTb .n.o c TaToqtto rronttyIO 11ttcpopMaI(11IO o CTPYKType 

opraH11qecKHX TIJiaHapHblX 11aHOCI1CTeM. 

IlonyqeHHble p e3yJibT3Thl MOryT HaHTI1 rrpaKTHlJeCKOe np11MeHeHHe B 

opraHH3aI(I151X 3aHl1M310111.YIXC5I HCCJie.n.osaHM51MI1 B o6naCTI1 pa3BI1TI151 MeTO,l],HK 

C03,l],aHmI, KOHTpOJUI YI y rrpaBJieHH51 CBOHCTBaMI1 MOHOMOJieKyn51pHbIX 

opratt11qec1<11x rrneHOK. AsTopoM .n.11ccepTau.1111 pa3pa6oTaH opMn1HaJihHhii1 

KOMITJieKCHbIH no.n.xo.n. I( MCCJle,UOBaH.mO CTpyKTYPhl opraHHlJeCKHX MOHOCJIOHHhIX 

nneHoK, ocHoBaHHhIH 1-1a coL1eTaH1111 HeCKOJihKHX MeTO.LI.OB cTpyKTypHor o attan113a 

(.n.11cppaKL(I1I1 3JieKTpOHOB, 6pI-OCTepoBCKOH M11KpOCKOIUIH, peHTreHOBCKOH 

pecpneKTOMeTp1111 11 M eTo.n.a CT051lJHX peHTreHOBCKHX BOJIH B o6naCTI1 ITOJIHOro 

BHeurnero 0Tp3)Kemrn ) YI MOJieKyJI5IpI-IOro MO,UeJIHpOBaHH51, I103BOJI5Il01UI1H 

rronyYaTb )J.OCTaTOl-JI-10 rt OJl HYI-0 MHcpOpMaI(HIO 06 opra HH3aI(HH CJIOeB Ha 

pa3JIHqHhI X CTa.LI.H5IX YIX cjlOpMHpOB3HH5I. 3TOT ITO)J.XO)J. MO)KeT 6hITb rrp11MeHeH K 

w11poK0My Krraccy opraH w1 ec 1rnx H 611oopraHw-1ec1<11x CTPYKTYP· 

MaTep11anh1 )J.11ccepTa LlKH orry6nHKOBaHhI B 3 cTaTh5IX B ttaytJHhIX )Kypttarrax 

113 cn11cKa BAK H anpo6v1posaHhI Ha 8-H ceMHHapax, HaytJHhIX rnK01rnx H 

pOCCHHCKI1X Me)K)J.yHapOf ll 1 bIX KOHcpepeHI(l151X. ABTOpecpepaT ITOJIHO H npaBHJihHO 

OTpa)KaeT co.n.ep)l<aI-nre .ll.MCcepTaI(HOHHOH pa60ThI. 

JJ:11ccepTaI(115I n p CflCTaBJI5IeT co6oi1 3aseprneHHYI-O HaytJHo-

Hccne.n.osaTeJihCKYI-O pa6oTy Ha aKTyarrhHYI-O TeMy . TionyLieHhI HOBhie Ba)KHhie 
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HaylIHbie pe3yJibTaTbl 0 cpopMHpOB3Hl111 11 CTpOeHHH MOHOMOJieKyJI.si:pHbIX rrneHOK 

Ha ocHose .n,11a.n: TBD6a vt D HD6ee. 

BhIBOJJ:bI 11 peK0Me1-1.n:au.1111 asTopa .n:ocTaToqHo o6octtosaHbI. Pa6oTa 

oTseqaeT Tpe6osamrnM, npeJJ:'b51BJI5IeMbIM K KaH.n,11.n,aTcK11M .n:11ccepTaI.J,H5JM BAK 

MHHHCTepcTBa 06pa3osa11 kl51 VI HayK11 Pocctti1cr<oi1 <De.n:epau.1111 11 ycTaHOBJieHHhIM 

rrocTaHOBJieHHeM rrpasY1Ten bCTBa Pocc11.Hcr<o.H <De.n,epau,H11 «0 nop5I.n,Ke 

rrp11cy)l<,ll,eHI15I yqeHbIX CTCneHett», a ee aBTOp 3acJiy)Kl1BaeT rrpHCY)K,ll,emrn yqeHOM 

CTerreHH KaHJJ:HJJ:aTa cpH311KO-MaTeMaTw-IeCKHX HayK no crreu.1rnJibHOCTH 01.04.18 -

KpHCTaJIJIOrpacpH.51, ¢11311 Ka Kp11CT3JIJIOB. 
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