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OT3hIB BE,I(Y~EH oprAHII3AIJ;1I1I 
Ha )lHCCepTal(HoHH)'IO pa60ry 

«COCTORHHR KBa:mqaCTHl( H 3JIeKTpoHHbIH TpaHcrropT B cBepxrrpOBOMI.l(lIX 

rH6pM,n;HbIX CTpyKTypax co crrMH-Op6MTaJIbHbIM B3aHMO)leHCTBHeM» rro 

Crrel(HaJIbHOCTH 1.3.8-«<l>M3MKa KOH)leHCMpOBaHHOrO COCTORHHR» 

AKry3J1hHOCTh TeMhI 

,I()I(03e¢COHoHcKHe KOHTaKTbI (,I(K) RBJIRIOTCR ymiKaJIbHbIM MaKpOCKOrrHqeCKHM 

KBaHTOBbIM o6beKToM, BbI3bIBaIOIl(HM HeocJIa6eBaIOIl(HH HHTepec KaK C 

¢YH)laMeHTaJIbHOH, TaK H C rrpMKJIa)lHOH TOqKH 3peHHR. ,I(K rrpMMeHRIOTCR B 

MeTpOJIOrnM (cTaH)lapT 3JIeKTpHqeCKOrO HarrpR)I(eHHR) H BbICOKOqYBcTBMTeJIbHOH 

MarHMTOMeTpMIi (CKB I1,I(-MarHHToMeTpbI), HO ern:e 60JIbilme MacllITa6 M 3HaqeHHe 

CyJIMT fiX rrpMMeHeHHe B cBepxrrpoBO)lRIl(eH KJIaCCHqeCKOH H KBaHTOBOH 3JIeKTpoHMKe. 

HeCMOTpR Ha 6oJIee, qeM rrorryBeKOBYIO HCTOPMIO HCCJIe)lOBaHHH ,I(K, 3HaqMTeJIbHbIH 

rrporpecc B MMKpO- H HaHOTeXHOJIOrHRX rr03BOJIReT C03)laBaTb CTpyKTYPbI co CJIa60H 

CB5I3bIO H3 pa3Hoo6pa3HbIX MaTepHaJIOB, TaKHX KaK ¢eppoMarHHTHbIe MeTaJIJIbI H 

)lM3JIeKTpMKM, MarHHTHble H HeMarHMTHble rrOJIyrrpOBO)lHHKH, B TOM qHCJIe C 

)lByMepHbIM 3JIeKTpOHHbIM ra30M, TOrrOJIOrHqeCKHe H30JIRTOPbI H )lpyrMe MaTepHaJIbI 

C HeTPHBMaJIbHbIMH CBoHCTBaMM. COOTBeTCTBeHHO, CBOHCTBa ,I(K C HeTpMBMaJIbHOH 

CJIa60H CBR3bIO CTaHOB5ITC5I TaK)l(e Heo6bIKHOBeHHbIMM, paCllIMpAA MX 

¢YHKl(MOHaJIbHOCTb H 06JIaCTH rrpMMeHeHMH. Pa60Ta KorrocoBa A.A., B KOTOPOH 

paccMaTpMBaIOTcR CJIa6ble CBR3H B BH)le M30rnYToH rrorryrrpOBO)lHMKOBOH 

HaHOrrpOBOJIOKH C CMJIbHbIM crrMH-Op6MTaJIbHbIM B3aHMO)leHCTBMeM, rrpMBO)lRI.l(lIM K 



He'IpHBHaJIbHOH 3aBHCHMOCTH KpHTWIeCKOrO TOKa OT HarrpaBneHH5I ero rrpOTeKaHH5I 

qepe3 HaHorrpOBO,n:, HeCOMHeHHO HBJUIIOTCH aKryaJIhHoit 

CTpYKfYpa H CO)1.ep~aHHe )1.HCCepTaUHH 

.D:HccepTaUH5I KorracoBa A.A. BKnIO"llaeT BBe,n:eHHe, 'IpH OpHrnHaJIbHbIe rnaBbI, 

3aKnIOQeHHe, crrHCKH aBTopcKOH H UHTHpoBaHHoH nHTepaTypbI, a TaK)l(e TpH 

rrpHnO)l(eHH5I. 06I1.U'IH o6beM ,n:l1CCepTaUl1l1 COCTaBn5leT 113 c'IpaHl1U, BKnIOqa51 22 
pl1cyHKa. El16nl1orpacpH5I rrpe,n:cTaBneHa 204 Hal1MeHOBaHl151Ml1. 

Bo BBe)1.eHHH Orrl1CbIBaeTC5I COCT05lHl1e l1CCne,n:oBaHl1H rro TeMe ,n:HccepTaUl1l1, 

060cHoBbIBaeTc5I aKTYaJIbHOCTb pa6oTbI, cpoPMYnl1PyeTC5I uenb l1CCne,n:OBaHl151, 

CTaB5ITC5I 3a,n:a"llH , Ha perneHHe KOTOPbIX 6 bill0 HarrpasneHo 3allJ,HllJ,aeMOe 

Hccne,n:OBaHl1e, 060CHOBbIBaJOTC5I HOBl13Ha H rrpaKTH"lleCKa51 ueHHOCTb rronyqeHHblx 

pe3ynbTaToB, rrpHBOMTC5I cpopMynHpoBKH rrOnO)l(eHHH, BbIHOCHMbIX Ha 3allJ,HTY. 

IIepBaH rJIaBa rrOCB5IllJ,eHa Hccne,n:OBaHl11O COCT05lHH5I KBa3H"llaCTHU H 

rronyrrpOBo,n:HHKOBOM HaHorrpOBo,n:e, rronHOCTblO rrOKpbITOM CBepxrrpOBo,n:51llJ,eH 

060nO"llKOH, BO BHeIillleM MarHHTHOM rrone, HarrpaBneHHOM B,n:onb OCH HaHorrpOBo,n:a. 

CcpOPMYnHpOBaHa MaTeMaTHQeCKa51 Mo,n:enb, OCHOBaHHa5I Ha CPOpMaJIl13Me ypaBHeHl1H 

EoronlO6oBa ,n:e )l{eHa. .D:aJIee ,n:aeTC5I perneHHe 3Tl1X ypaBHeHHH B 

rronyrrpOBo,n:HHKOBOH cep,n:ueBHHe C rpaHH"llHbIMH ycnoBH5IMH ,n:n51 BonHOBOH CPYHKUHH 

KBa3l1"llaCTl1U rra HHTepcpeHce rronyrrpoBo,n:HHK-cBepxrrpoBo,n:HHK. IIoKa3aHo, qTO 

KOHKypeHUH5I HOpMaJIbHOrO l1 aH,n:peeBCKoro OTpa)l(eHH5I B rronyrrpOBo,n:HHKOBbIX 

HaHonpOBo,n:ax, rrOKpbITbIX cBepxrrpoBo,n:51llJ,eH 060nO"llKOH, rrpHBo,n:HT K rr05lBneHHIO 

KBa3H"llaCTHQHbIX MO,n: BonHOBo,n:Horo THna. IIpH BKnIOQeHHH crrHH-Op6HTaJIbHOrO 

B3aHMo,n:eHCTBH5I Parn6bI, Bbl3BaHHOro pa,n:HaJIbHbIMH 3neK'IpH"lleCKl1Ml1 rrOn5lMH Ha 

HHTepcpeHce, rrpe,n:CKa3aHO B03HHKHOBeHHe MaHopaHOBCKl1X MO,n: B TaKHX CHCTeMax H 

rrpe,n:CTaBneHO aHaJIl1TH"lleCKOe Bblpa)l(eHHe ,n:n51 BonHOBOH <PYHKUHH 3THX MO,n:. 

BTopaH rJIaBa rrOCB5IllJ,eHa Hccne,n:OBaHHIO oco6eHHOCTeH 3neK'IpOHHoro 

TpaHcrropTa B .D:K C HCKpHBneHHbIM rronyrrpOBo,n:HHKOBbIM HaHonpOBo,n:OM C CHnbHbIM 

crrl1H-op6HTaJIbHbIM B3aHMo,n:eHCTBl1eM B 06naCTH cna60H CB5I3H. CcpopMYnHpOBaHa 

MaTeMaTH"lleCKa51 Mo,n:enb C ,n:ByM5I KOHCPHrypauH5IMH Crrl1H-paCllJ,errn5llOllJ,erO HOM B 

HaHorrpOBo,n:e. CTaUHOHapHbIH 3cpcpeKT .D:)l(03ecpCOHa rrpOaHaJIH3HpOBaH B paMKax 

CPOpMaJIH3Ma ypaBHeHHH EoronlO6oBa - ,n:e )l{eHa. B nepBoii KOHcpHrypaUHH .D:K 
Haxo,n:HTC5I BO BHernHeM MarHl1THOM rrone, HanpaBneHHOM rreprreH,n:l1Kyn5lpHo 

rro,n:nO)l(Ke, a Crrl1HOBOe paCllJ,errneHHe B HaHorrpOBo,n:e orrpe,n:en5leTC5I 3cpcpeKTOM 

3eeMaHa B none. ,l(n51 BTOPOH KOHcpl1rypauHH crrHH-paCllJ,enn5l1OllJ,ee Hone HMeeT 

06MeHHYlO rrpl1po.n:y, OHO HarrpaBneHO napaJInenbHO H aHTHrrapannenbHO OCl1 rrpOBo,n:a 

B pa3HbIX QaCT5IX CHCTeMbI. IIoKa3aHo, QTO .D:K "llepe3 HCKpl1BneHHbIH HaHorrpOBO,n: 

MO)l(eT HMeTb OTnH"llHYIO OT 0 l1 7t crrOHTaHHYIO Pa3HOCTb CPa3 CBepxrrpOBo,n:51llJ,erO 
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napaMerpa nOp5I,l1.Ka B 6eperax KOHTaKTa B OCHOBHOM COCT05IHl1l1, KOTOPa5I 

Onpe,l1.eJI5IeTC5I yrJIOM 113r116a qaCTeM HaHOnpOBO,l1.a, a TaIOKe BeJIl1ql1HOM Cnl1H

paCIIJ:enJI5IIOluerO HOJI5I B HaHOnpOBO,l1.e. I1p0,l1.eMOHCTpl1pOBaHa TaK)l{e B03MO)l{HOCTh 

CBepxnpOBOMrn:ero ,l1.110,l1.Horo 3cpcpeKTa 3aBl1Cl1MOCTl1 Kpl1rnqeCKOrO TOKa OT 

HanpaBJIeHl15I npOTeKalOrn:ero TOKa. 

rJlaBa TpU nOCB5Irn:eHa l1CCJIe,l1.0BaHl1lO oco6eHHOCTeM 3apO)K,l1.eHl15I 

CBepXnpOBO,l1.l1MOClli B r116pl1)J.HhIX crpyKrypax CBepXnpOBO,l1.Hl1K - cpeppOMarHeTl1K co 

cnl1H-op611TaJIhHhIM B3al1MO,l1.eMCTBl1eM PaIlI6hI. CcpOpMyJIl1pOBaHa MO,l1.eJIh ,l1.JI5I 

onl1CaHl15I 06paTHoro 3cpcpeKTa 6Jlli30CTl1 B r116pl1,l1.HOM Cl1CTeMe, KOTOpa5I l1CnOJIh3yeT 

CPOPMaJI113M ypaBHeHl1M fophKOBa. I1onyqeHO ypaBHeHl1e Ha Kpl1Tl1qeCKYIO 

TeMnepaTYPY cBepxnpoBO,l1.5IIIJ:ero nepeXO,l1.a KaK ,l1.JI5I CJIyqa5I npocrpaHCTBeHHO

O,l1.HOpO,l1.HOrO cBepxnpoBO,l1.5Irn:ero COCT05IHl15I B nJIOCKOCTl1 CJIOeB, TaK 11 ,l1.JI5I 

reJIl1KOl1)J.aJIhHOrO CBepXnpOBO,l1.5IlUerO COCT05IHl15I C OTJIl1QHhIM OT HyJI5I cyMMapHhIM 

l1MnYJIhCOM KynepOBCKl1X nap. <POKYCOM ,l1.aJIhHeMIlIero paCCMorpeHl15I 5IBJI5IeTC5I 

COBMeCTHhIM 3cpcpeKT 06MeHHoro HOJI5I 11 cnl1H-op611TaJIhHOrO B3al1MO,l1.eMCTBl15I Ha 

KPl1Tl1QecKYIO TeMneparypy cBepxnpoBO,l1.5IlUero nepeXO,l1.a 11 l1MnYJIhC KynepoBcKOM 

naphI. I1oKa3aHO, QTO cnl1H-op611TaJIhnOe B3al1MO,l1.eMCTBl1e npl1BO,l1.l1T K QaCTl1QHOM 

KOMneHCaUl1l1 paCnapl1BalOlUero 3cpcpeKTa 06MeHHoro HOJI5I 11 cTa611JI11311pyeT 

HeO,l1.HOpO,l1.HOe CBepXrrpOBO,l1.5Irn:ee COCT05IHl1e C KOHeQHhIM l1MnYJIhCOM KynepOBCKl1X 

rrap B Cl1CTeMe ueHTpa Macc. 

B pa3)l.eJle 3aKJlIOQeHHe CCPOPMYJIl1pOBaHhI OCHOBHhle pe3YJIhTaThI 

J(l1CCepTaU110HHOM pa60ThI, KOTophle He BhI3hIBalOT COMHeHl1M 11 B03pa)l{eHl1M. 

llpUJlOmeHHH A-B CO,l1.ep)l{aT ,l1.eTaJIl1 BhIBO,l1.a OCHOBHhIX ypaBHeHl15I, rpaHl1QHhIX 

YCJIOBl1M K Hl1M 11 npoue.nyp QIfCJIeHHOrO paCQeTa TpaHcrropTa B ,lJ;K. 

Hau60Jlee BamHLIMU pe3YJlhTaTaMH )l.HCCepTaIJ,UU HBJlHIOTCH CJle)l.YIOm:ue: 

• rrOKa3aHO, QTO KOHKypeHUl15I HOpMaJIhHOrO If aHJ(peeBCKoro OTp8)KeHIf5I B 

nOJIyrrpOBOJ(HIfKOBhIX HaHonpOBOJ(ax, rrOJIHOCThlO nOKphIThIX cBepxnpoBOJ(5IlUeM 

060JIOQKOM, rrpllBOJ(IfT K n05IBJIeHl1lO KBa3l1QaCTl1QHhIX MOJ( BOJIHOBO,l1.HOrO TIfrra. 

I1p0,l1.eMOHCTpl1POBaHO, QTO HaJIWme 06YCJIOBJIeHHOrO cnl1H-op6l1TaJIhHhIM 

B3al1MO,l1.eMCTBIfeM aKKYMYJI5IIWOHHOro CJI05I J(JI5I KBa3IfQaCrnu B6JIIf3If 

IfHTepcpeMca rronyrrpOBO,l1.Hl1K CBepXrrpOBO,l1.HIfK MO)l{eT rrpIfBOJ(IlTh K 

B03BpaTHOMY rrOBe,l1.eHl1lO lUeJIl1 B cneKTpe B036Y)l{)J.eHl1M rrpl1 113MeHeHl111 

BHeIlIHero MarHllTHoro rrOJI5I; 

• J(JI5I rrOJIyrrpOBOJ(HIfKOBhIX HaHOnpOBO,l1.0B, rrOJIHOCThlO rrOKphIThIX 

CBepxrrpOBOMrn:eM 060JIOQKOM, rrOKa3aHO, QTO 3cpcpeKThI crrIfH-Op611TaJIhHOrO 

B3al1MO,l1.eMCTBIf5I PaIlI6hI rrpl1BOJ(5IT K rr05IBJIeHl1lO MaMopaHOBCKl1X MO,l1.. 
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IIony"tJeHo aHaJII1TI1"tJeCKOe Bblpa)£{eHl1e ,n:mr BOJIHOBOH <PYHKUI1I1 3TI1X MO,n:, 

onpe,n:eJIeH I1X npOCTPaHCTBeHHbIH MaCIIITa6; 

• 	 ,n:mr ,n:)£{03e<pCOHOBCKoro TpaHCnOpTa B KOHTaKTaX C I1CKpI1BJIeHHbIM 

MaHOpaHOBCKI1M HaHonpOBo,n:OM B o 6JIaCTI1 CJIa60H CB5I311 nOKa3aHO 

B03HI1KHOBeHI1e cnOHTaHHOH Pa3HOCTI1 <pa3 B 6eperax KOHTaKTa, 3aBI1C5IIUeH OT 

yrJIa Me)£{,n:y cerMeHTaMI1 HaHonpOBo,n:a. IIpo,n:eMoHcTpl1poBaHo B03HI1KHOBeHI1e 

B TaKI1X KOHTaKTax cBepxnpoBO,n:5Imero ,n:110.D:Horo 3 <p<peKTa: 3aBI1CI1MOCTI1 

Kpl1T11qeCKOrO TOKa OT HanpaBJIeHI15I nponYCKaeMoro 3JIeKTPI1qeCKOrO TOKa; 

• 	 TeOpeTI1"tJeCKI1 I1CCJIe,n:OBaH 06paTHbIH 3<p<peKT 6JII130CTI1 B nJIaHapHbIX rl16pl1,n:ax 

CBepxnpOBo,n:HI1Ka C MarHI1THbIM MaTepl1aJIOM C CI1JIbHbIM cnl1H-op6l1TaJIbHbIM 

B3aI1Mo,n:eHCTBl1eM PaIlI6bI. IIoKa3aHo, QTO cnl1H-op6l1TaJIbHOe B3aI1Mo,n:eHCTBl1e 

QaCTI1"tJHO KOMneHcl1pyeT paCnapl1BaJOml1H 3<p<peKT 06MeHHoro HOJI5I 11 

cTa611JII1311pyeT Heo,n:Hopo,n:Hble cBepxnpoBO,n:5Iml1e COCT05IHI15I C KOHeQHbIM 

I1MnyJIbCOM KynepoBcKI1X nap. 

HayqHaH HOBH3Ha pa60TbI. 

- BnepBble npo,n:eMOHCTPl1pOBaHa B03MO)£{HOCTb B03BpaTHoro nOBe,n:eHI15I meJII1 B 

cneKTPe B036y)£{,n:eHI1H nonynpOBo,n:HI1KOBOrO HaHonpOBO,n:a, nOJIHOCTblO nOKpbITOrO 

CBepxnpOBo,n:5ImeH 060JIOQKOH, B 3aBI1CI1MOCTI1 OT BeJII1QI1HbI BHeIlIHero MarHI1THOrO 

nomr, HanpaBJIeHHOrO B,n:OJIb OCI1 HaHonpOBo,n:a; 

- YCTaHOBJIeH Kpl1Tepl1H: n05IBJIeHI15I KpaeBbIX MaHopaHOBCKI1X MO,n: B TaKl1X 

CTPYKTYpax B np11CYTCTBI111 TeKCTypl1pOBaHHoro cnl1H-op6l1TaJIbHOrO 

B3aI1Mo,n:eHCTBI15I PaIlI6bI C pa,n:l1aJIbHbIM BeKTopOM HOPMaJIl1, 11 onpe,n:eJIeH I1X 

npOCTpaHCTBeHHbIH MaCllITa6; 

- ,n:mr O,n:HOMo,n:OBoro I1CKpl1BJIeHHOrO HaHonpOBo,n:a npe,n:CKa3aHa 3aBI1CI1MOCTb 

KPI1TI1QecKoro CBepXTOKa OT HanpaBJIeHI15I nponycKaeMoro TOKa; 

- nOKa3aHO, QTO B reTepOCTPYKTypax cBepxnpoBo,n:HI1K-<peppOMarHeTI1K C 

CI1JIbHbIM cnl1H-op6l1TaJIbHbIM B3aI1Mo,n:eHCTBl1eM B nOCJIe,n:HeM, cnl1H-op6l1TaJIbHOe 

B3aI1Mo,n:eHCTBl1e QaCTI1"tJHO KOMneHcl1pyeT paCnapl1BalOIUI1H 3<p<peKT 06MeHHoro nOJI5I 

cTa611JII1311pyeT Heo,n:Hopo,n:Hoe cBepxnpOBO.D:5Imee COCT05IHl1e C KOHe"tJHbIM 

I1MnYJIbCOM KynepoBcKI1X nap; 

- aHaJII13 06paTHoro 3<p<peKTa 6JII130CTI1 B reTepOCTPYKTYpax cBepxnpOBo,n:HI1K

<peppOMarHeTI1K BbIllOJIHeH B QI1CTOM npe,n:eJIe (<p113I1QeCKI1 6eCKOHe"tJHOH ,n:JII1He 

cBo6o,n:Horo npo6era 3JIeKTPOHOB B MaTepl1aJIaX CTPYKTypbI). 

)::(OCTOBepHOCTb nOJIyqeHHblX pe3YJIbTaTOB H 060cHOBaHHocTb BbIBO,lJ,OB 

onpe,n:eJI5IIOTC5I I1CnOJIb30BaHI1eM XOPOIlIO pa3pa60TaHHbIX 11 anp0611pOBaHHbIX 
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nO):p(O,[(OB boroJIIo6oBa H ,[(e )l{eHa, fOpbKOBa, a,[(eKBaTHbIX C<P0PMYJIHpOBaHHbIM 

MO,[(eJI5IM; npOBepKOH BbIIIOJIHeHH5I npe,[(eJIbHbIX CJIyqaeB; rrpOBepKOH 

y,[(OBJIeTBOpeHH5I CHMMerpHHHbIM rpe60BaHH5IM, 3aJIO)l(eHHbIM B <P0PMYJIHPOBKY 

MO~eJIH; a,[(eKBaTHbIM rrpHMeHeHHeM "Y'HCJIeHHbIX MeTO~OB ,[(JI5I MO,[(eJIHpOBaHH5I H 

CpaBHeHH5I pe3YJIbTaTOB C norry"Y'eHHbIMH aHaJIHTH"Y'eCKH. 

HayqHaSi H npaKTHqeCKaSi 3HaQHMOCTb pa60ThI COCTOHT B ,[(eMOHCTpaUHH 

B03MO)l(HOCTH peaJIH3aUIUI MaHopaHOBCKHX COCT05IHHH B CBepxnpOBO,[(5IlI(HX 

rH6pH~HbIX CrpyKTypax C CHJIbHbIM 3eeMaHOBCKHM HJIH 06MeHHbIM rrOJIeM H crrHH

Op6HTaJIbHbIM B3aHMo~eHCTBHeM, a TaIOKe HerpHBHaJIbHble rpaHcrropTHble CBOHCTBa 

TaKHX CTpyKTYp. CpaBHeHHe TeoperH"Y'eCKHX npe'[(CKa3aHHH rrOBe,[(eHH5I Ill,eJIH B 

crreKrpe B036y~eHHH nOJIynpOBO,[(HIiKOBOro HaHonpOBo,[(a B CBepxnpOBO'[(5IIll,eH 

060JIOqKe rrpH H3MeHeHIIII BHelIIHero MarHIITHoro nOJI5I C pe3YJIbTaTaMH 

3KcrrepIIMeHTOB no H3MepeHIIIO TYHHeJIbHOrO rpaHcnopTa n03BOJI5IeT KOCBeHHO 

CY,[(HTb 0 nIIHHIIHre ypOBH5I <l>epMII B nOJIyrrpOBO'[(HIiKOBOH cep,[(ueBIiHe. KpliTepHH 

TOrrOJIOrII"Y'eCKHX rrepeXO~OB B rrOJIHOCTbIO nOKpbITbIX rrOJIyrrpoBo~HIIKOBbIX 

HaHonpoBo~ax MO)l(eT 6bITh IICrrOJIb30BaH ~JI5I OnTIIMH3aUliH rrapaMerpOB rII6pII~HbIX 

CTPYKTYP ~JI5I Ha6JIIO,[(eHH5I KpaeBbIX MaHopaHOBCKHX MO~. PaCqeT CBepxnpOBO~5IIll,ero 

TpaHcrropTa B ~)l(03e<pCOHOBCKIiX KOHTaKTax C IICKpHBJIeHHbIM norryrrpoBo~HIIKOBbIM 

HaHonpOBO,[(OM B 06JIaCTH CJIa60H CB5I3II IIHTepeceH ,[(JI5I peaJIII3aUHII HeB3aIIMHOrO 

CBepxrrpOBO,[(5IIll,ero rpaHcnopTa B TaKHX CHCTeMax. 

3aMeQaHHSI no )1,HCCepTaQHH: 

1. 	 CIIJIbHO JIerlipOBaHHble rrOJIynpoBo~HHKH II xopolIIHe MeTaJIJIbI IIMeIOT rrJIOTHOCTH 

HOCIITeJIeH TOKa, pa3JIHqaIOIll,IIeC5I MHHIIMYM Ha 2 rropMKa (~1 0/\(20) H ~10/\(22) 

cM/\(-3)), rro3ToMY XOTeJIOCb 6bI BH~eTb rrpH <pOPMYJIHpOBKe Mo,[(eJIIi KaqeCTBeHHoe 

o6cY)l():(eHH5I BorrpocoB YCTaHOBJIeHH5I paBHOBeCIf5I Me)l():(y TaKIIMH Pa3JIIf"Y'HbIMIf 

MaTepIIaJIaMIi eme B HOPMaJIbHOM COCT05IHIIIf: rrOJIO)l(eHIIe XHMrrOTeHUIIaJIa B 

rrorryrrpoBo,[(HHKOBOH HaHOnpOBOJIOKe, C~eJIaHHOH II3 TlirrIIqHbIX 

norryrrpoBo~HIIKOB A3B5 HJIII KpeMHH5I If repMaHH5I. B03MO)l(HO, 3TO eCTb B KaKHX

TO If3 MHO)l(eCTBa npHBe,[(eHHbIX CCbIDOK, O~HaKO, XOTeJIOCb 6bI BIf~eTh KaKHe-TO 

TlirrIIqHble qHCJIa B caMOH ,[(IfccepTauIIII; 

2. 	Ha KOHTaKTe MeTaJIJIa H nOJIyrrpoBo,[(HHKa B03HHKaeT 6apbep lliOTTKH, BblCOTa 

KOToporo MO)l(eT COCTaBJI5ITb 3Ha"Y'IITeJIbHbIe ~OJIII 3JIeKrpoH-BOJIbTa. O,[(HaKo B 

~IIccepTaUIfIf TOJIbKO Ha CTp. 13 rOBOpIITC5I 0 «CKaqKe nOTeHUIIaJIa» Ha rpaHHue II 

60JIblIIe HH"Y'ero, XOT5I 6bI Ha KaqeCTBeHHOM ypoBHe; 

3. 	KaK II3BeCTHO, np03paqHOCTb IfHTep<peHcoB Me)l(~y ,[(ByM5I npoBo,[(5IIll,IfMlI 

MaTepIIaJIaMH onpe,[(eJI5IeTC5I <pOPMOH If BbICOTOH 3HepreTlfl-IeCKIfX 6apbepoB Ha 

HHTep<peHce, a TaK)l(e CThIKOBKOH rrJIOTHOCTIi "Y'IfCJIa KaHaJIOB npoBo,[(HMOCTIi rro 
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o6e CTOPOHbI HHTepcpeMCa. Ha rpaHHue nonynpOBO,n;HHKa H MeTMJla MO)l(HO 

O)KH,n;aTb H TOrO (6apbep llloTTKH) H ,n;pyroro (B CHny OrpOMHOM Pa3HOCTH B 

KOHueHTPaUHH HOCHTeJleM), n03TOMY MO)I(HO O)I(H,n;aTb OqeHb HH3KOM 

np03paqHOCm HHTepcpeMCa, nOqTH TYHHeJlbHOM. I103TOMY BKna,n; TpaeKTOpHM, 

nepeCeKaIOW:HX ,n;Be rpaHIfUbI, B TPaHCnOpT MO)I(HO O)I(If,n;aTb He3Halfl1TeJlbHbIM. B 

,n;IfCCepTaUIfH 3TIf BonpOCbI He 06CY)I()1;aIOTC.H; 

4. 	 Ha cTP. 29 BBO,n;HTC.H napaMeTp 11 Ha CJlOBaX, 6e3 onpe,n;eJleHH.H, KaK OTHOliJeHIfe 

CKopocTeM <I>epMIf B MeTMJle H nonynpoBo,n;HIfKe, If 3aTeM, no,n; PHC. 1.4, 

IfcrroJlb3YIOTC.H ero 3HaqeHH.H 0.6 If.0.5, qTO Ka)I(eTC.H CTPaHHbIM, TaK KaK CKOPOCTIf 

<I>epMH B Menumax ropa3,n;o 60JlblIIe, lIeM B nOJlyrrpoBo,n;HIfKax; 

5. 	 Ha CJlOBaX peqb H,n;eT Bce BpeM.H 0 HaHorrpoBonoKax, o,n;HaKO Borrpoc KBaHTOBaHIf.H 

,n;BIf)I(eHWI HocIfTeneM B CeqeHHH npOBOJlOKIf rrpaKTIflIeCKH He 3aTParHBaeTC.H: Ha 

cTP. 61 rOBOpHTC.H, qTO KBaHTOBaHHe B cBepxrrpoBo,n;5Iw:eM 060JlOlIKe 

Hecyw:ecTBeHHo, TaK KaK ee TOJlW:HHa 3HalIHTeJlbHO 60nblIIe cpepMHeBcKoM MHHbI 

BOJlHbI, a Ha CTp. 67 H pIfC. 3.2 rOBOpHTC.H, lITO ,n;BIf)I(eHIfe 3J1eKTpOHOB rrorrepeK 

rrJlOCKOCTIf CJlO.H KBaHTOBaHO, a B HaHorrpOBonOKe? B inaBe 2 ,n;a, TaM CKa3aHO, lITO 

npOBOJlOKa O,n;HOMo,n;OBa.H, ,n;BIf)I(eHHe HOCHTeJleH O,n;HOMepHO, a B rrepBOM rnaBe? 

6. 	 0603HalIeHIf.H B <p0pMYJle (3.25) He 06'b.HCHeHbI, MO)I(HO TOJlbKO ,n;ora,abIBaTbC5I KaK 

ee rrOHHMaTb (W... - 3TO CTerreHIf?). 

I1pIfBe,n;eHHbIe 3aMelIaHIf5I, o,n;HaKO, He CHH)I(aIOT o6w:eM BbICOKOM oueHKH 

rrpe,n;CTaBneHHOM ,n;HccepTaUIfH, HarrHcaHHoH BeCbMa rpaMoTHbIM .H3bIKOM, eCJlIf 

3aKpbITb rJla3a Ha HeKoTopbIe KMbKH If3 aHrJlHMCKoro. B ueJlOM, cne.n;yeT oTMeTHTb, 

qTO ,n;HccepTaUHOHHa.H pa60Ta KorracoBa A.A. ,n;eMoHcTpIfpyeT BbICOKYIO 

KBMIfcpHKaUHIO aBTopa KaK <pH3HKa-TeopeTHKa, B paBHOM Mepe BJla,n;eIOw:ero 

aHaJIHTIfqeCKHMH If lIIfCneHHbIMIf MeTo,n;aMH, HaBbIKaMH Mo,n;eJlHpOBaHIf.H rronyqeHHblX 

pe3YJlbTaTOB, lITO cyw:eCTBeHHO rrOBbIIlIaeT IfX ,n;OCTOBepHOCTh If 3HalIIfMOCTb. 

I10nyqeHHbIe pe3YJlbTaTbI rrpe,n;CTaBJI.HIOT 3aMeTHbIM HHTepec If MoryT 6bITb 

peKOMeH,n;OBaHbI K Hcrronb30BaHHIO B llHcTHryTe CPH3HKH TBep,n;oro TeJla PAH (r. 
llepHOrOJlOBKa), MITY HM. H. 3. EaYMaHa, HaUIfOHaJIbHOM HCCJleLJ:OBaTeJlbCKOM 

TeXHonorHlIeCKOM YHHBepcHTeTe «M11CllC», MOCKOBCKOM CPIf3IfKo-TeXHHQeCKOM 

HHCTIfryTe, 11HCTIfryTe CPIf3IfKIf MIfKpoCTpyKryp PAH (r. Illi)I(HHM HOBropo,n;), 

BH1111A IfM. H.JI. 'uyxoBa, Ka3aHCKOM CPH3IfKo-TeXHIflIecKoM HHcTIfryTe <I>l1l.J; 

Ka3Hl( P AH If B p.HLJ:e ,n;pyrnx HayqHbIX ueHTpoB, 3aHHMalOW:IfXC5I IfCCJleLJ:OBaHH.HMH 

CBepxrrpOBOMlI.UfX rH6pIfLJ:OB. 

OCHOBHbJe pe3YJlbTaTbI LJ:HCCepTauIfIf ony6J1HKOBaHbI B rr5ITH CTaTb.HX B 

BbIcoKopeMTIfHroBblX Me)I()1;YHapO,n;HblX H OTeQeCTBeHHbIX HayqHblx )I(ypHaJIax, 

BXOLJ:.HW:IfX B rrepelIeHb BAK, a TaK)I(e ,n;OKJIaLJ:bIBMIfCb Ha p.H,n;e POCCIfHCKIIX If 
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Me)l()J:yHapO):(HhIX KOH<pepeHUHH. ABTope4>epaT J).HCCepTal(HH nOJIHOCThlO 

OTpa~aeT ee OCHOBHOe cOJ).ep~aHHe. 

no CBoeM)' co):(ep)l(aHHIO, 06'heMY, HOBH3He, ):(OCTOBepHOCTH, H npaKTUqeCKOM 

3HaWMOCTII rronyL£eHHhIX pe3YJIhTaTOB ):(HccepTaURSI Ha TeM)' «COCT05IHlI5I 

KBa3HqaCTIIU H 3JIeKTpOHHhIM TPaHcnopT B CBepxnpOBO):(5IIUIIX rII6pH):(HhIX CTPYKTypax 

co cnIIH-Op6IITaJIhHhIM B3aIIMo):(eHCTBIIeM» Y):(OBJIeTBOp5IeT Tpe6oBaHH5IM, 

YCTaHOBJIeHHhIM "I10JIO)l(eHIIeM 0 nOp5I):(Ke npIICY)l():(eHH5I CTerreHeH" (nYHKThI 9

11,13,14), YTBep)l():(eHHoro nOCTaHOBJIeHHeM I1paBIITeJIhCTBa P<l> .N!~ 842 OT 

24.09.2013, II I1acnoPTY CneUIIaJIhHOCTII 1.3.8, a ee aBTOp, KonacoB AneKcaH):(p 

AHaTOJIheBIIQ, HeCOMHeHHO 3aCJIY)l(HBaeT npIIcY)l():(eHII5I yqeHoH CTerreHII 

KaH):(H):(aTa <pII3IIKO-MaTeMaTHQeCKIIX HaYK no CrreUIIaJIhHOCTII 1.3.8 - «<l>II3IIKa 

KOH):(eHcIIpOBaHHOrO COCT05IHII5I». 

,D:IIccepTaUHOHHa5I pa60Ta 6hIJIa ):(OJIO)l(eHa II o6cY)l():(eHa Ha 3ace):(aHIIII YQeHOrO 

COBeTa Ka3aHCKOro <pH3IIKo-TeXHIIQecKoro HHcTHTYTa HM. E.K. 3aBoHcKoro 

o6oco6JIeHHOrO CTPYKTypHoro rro):(pa3):(eJIeHH5I <l>e):(epaJIhHOrO HCCJIe):(OBaTeJIhCKOrO 

ueHTPa «Ka3aHCKlIH HaYQHhIH ueHTP POCCHHCKOH aKa):(eMHH HaYK» (K<l>TH <l>l1l..J, 

Ka3HI( PAH), npOTOKOJI NQ 9 OT 20 MapTa 2024 r. OT3hIB Ha ):(IIccepTaUHIO 3aCJIyrnaH 

II o):(o6peH Ha 3ace):(aHIIH YQeHOrO COBeTa K<l>TH <l>HI( Ka3HI( PAH, npOTOKOJI NQ 9 

OT 20 MapTa 2024 r. 

Be):(ymHi1 HayqHhIH COTPY):(HHK 


K <l>TH <l>HI( Ka3HI( PAH, 


):(.<p.-M.H. (01.04.02 - TeOpeTHQeCKa5I <pII3HKa) TarIIpOB fleHap Pa<praTOBHQ 


K <l>TH <l>HI( Ka3HI( PAH, 


420029. r. Ka3aHh, YJI. CH6HPCKIIH TpaKT 1017. 


TeJI.: +7 843 231 7094. e-mail: ltagirov@mail.ru 


https://kfti.knc.ru/staff/personal/user/315/ 


PYKOBO):(HTeJIh 


K <l>TH <l>HI( Ka3HI( P AH, 

K.<p.-M.H. (01.04.17 - XlIMHQeCKa5I <pH3IIKa) 


K <l>TH <l>HI( Ka3HI( PAH, 


420029.r. Ka3aHh, YJI. CH6IIPCKHH TpaKT 1017. 

TeJI.: +7 843 272 1254. e-mail: khantim 


====->;,;:==~\ 

http://kfti.knc.ru/staff/personaIJuser/69/ 

7 

http://kfti.knc.ru/staff/personaIJuser/69
http:01.04.17
https://kfti.knc.ru/staff/personal/user/315
mailto:ltagirov@mail.ru
http:01.04.02



