
3AKJIIQqEHHE ,ll;HCCEPTAU:HOHHOrO COBETA ,11; 002.231.01 HA liA3E 
<De)l.epaJihHoro rocy)l.apcTBeHHoro 6JO)l.~eTHoro yqpe~eHHH HayKu HHcTnryTa 
pa)l.HOTeXHHKH H 3JieKTpOHHKH HM. B.A.KoTeJihHHKOBa p AH no 
~HCCEPTAQHH HA COHCKAHHE yqEHOH CTEITEHH KAH~H~ATA 
HAYK 

arrecTal(HOHHoe ,n;eno NQ ----------------
perneHHe ,n;HccepTal(HOHHoro co seTa OT 05 ,n;eKa6p5I 2014 r. NQ 4 

0 rrpHcy)I<,IJ;eHHH lhpa3Jih5IHI(Y Kapeey Py6eHosHqy, rp. PoccHH, yqeHoll: cTerreHH 

KaH.LJ:H,IJ;aTa cpH3HKO-MaTeMaTHqecKHX HayK. 

)l;HccepTal(H5I «3MHCCHOHHbie xapaKTepHCTHKH yrnepO,Il;HbiX HaHOTPy6oK B 

IIOCT05IHHOM H CJia60M BbiCOKOqaCTOTHOM 3JieKTpnqecKHX IIOJI5IX» ITO CIIel(HaJibHOCTH 

01.04.07 «<l>H3HKa KOH,IJ;eHCHpOBaHHOrO COCT05IHH5I» IIpHH51Ta K 3a:£.l(HTe 12 CeHT5I6p5I 

2 0 14 r., rrpoTOKOJI NQ 2 ,n;nccepTai.I,HOHHhiM coBeTOM )]; 002.231.0 1 Ha 6a3e 

<I>e.n;epanbHoro rocy,n;apcTBeHHoro 6IO,n;)l(eTHoro yqpe)l(,n:eHH5I HayKH HHcTnTyTa 

pa,n;noTeXHHKH H 3JieKTpOHHKH HM. B.A.KoTeJibHHKOBa PAH (125009, MocKBa, yn. 

MoxoBM. )1:.11. Koprr. 7) ( rrpHKa3 Poco6pHa,n;3opa o co3,n;aHHH co seTa N2 23 97-1 77 6 oT 

07.12.2007 r.; rrpHKa3 MnHo6pHayKn P<I> o rrpo,n;neHHH ,n;e5ITeJihHOCTH coseTa N2 75/HK 

OT 15.02.2013 r.). 

ConcKaTeJib H3pa3Jih5IHI( KapeH Py6eHosnq, 1958 ro,n;a po)l(,n;eHH5I, B 1982 ro,n;y 

OKoJ;IqHJI MocKOBCKHH HHCTHTYT 3JieKTpoHHoro MaiiiHHOCTpoeHH5I. 
•' 

B 1992 r. OKoHqnn 3aoqHyro acrrnpaHTYPY <I>e,n;epanbHoro rocy,n:apcTBeHHoro 

6IO,z:i)l(eTHOrO yqpe)I(,IJ;eHH5I HayKH ilHCTHTyTa pa,IJ;HOTeXHHKH H 3JieKTPOHHKH HM. 

B.A.KoTeJibHHKOBa P AH. 

Pa6oTaeT HayqHhiM COTPY,IJ;HHKOM B na6. 3MnccnoHHOH 3JieKTpoHHKH (na6.N2 

182) <I>e,n:epanbHoro rocy,n;apcTBeHHoro 6IO,n;)l(eTHoro yqpe)l(,n;eHH5I HayKn HHCTHTyTa 

pa,n;J;iOTeXHHKH H 3JieKTpoHHKH HM. B.A.KoTeJibHHKOBa P AH. 

,)l;HCCepTal(H5I BbiiiOJIHeHa B Jia6. 3MHCCHOHHOH 3JieKTpOHHKH(na6.N2 182) , 
<l>e.z:(epanbHoro rocy,n;apcTBeHHoro 6IO,n;)l(eTHoro yqpe)l(,n:eHH5I HayKH HHCTHTyTa 

pa,n;noTeXHHKH H 3JieKTpOHHKH HM. B.A.KoTeJibHHKOBa P AH. 

HayqHhiH pyKoso,n;nTeJib - ,n;oKTOp cpH3HKO-MaTeMaTHqecKnx HayK rrpocpeccop 

MycaToB AneKcell: JieoHn,n;osnq pa6oTaeT B ,IJ;OJI)I(HOCTH 3ase.n:yiOII(ero na6opaTopHei1: 

NQ 182 «3MHCCHOHHa5I 3JieKTpOHHKa» <l>e,n;epanbHoro rocy,n;apcTBeHHoro 6IO,n;)l(eTHoro , 
yqpe)l(,n;eHH5I HayKn HHcTHTyTa pa,n;noTexHHKH n 3JieKTpoHHKH 

HM. B.A. KoTeJibHHKOBa P AH. 

Olf>uu;uaJihHhie onnoHeHThl: 
KyJih6aquHCKHii BJia)l.HMHp AHaTOJibesuq ,n;oKTOp cpH3HKO-

MaTeMaTnqecKHX HayK, rrpocpeccop Kacpe,n;pbl cpH3HKH HH3KHX TeMrrepaTyp H 

csepxrrposo,n:HMOCTH cpn3nqecKoro cpaKyJihTeTa Mr'Y HM. M.B. JioMoHocosa, 
1 

- HJibuqes 3)1.yap)1. AHaTOJihesuq- ,n;oKTop cpH3HKO-MaTeMaTHqecKHX HayK, 

CTapiiiHH HayqHbiH COTpy,n;HHK, Be,n;yll(HH HayqHhiH COTpy,n;HHK OT,Il;. HaH03JieKTpOHI1KH 



3 
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<l>rYIJ I-Il1I1 qHI3WieCKHX rrpo6JieM HM. <l>.B. JiyKHHa, .IJ:aJIH IIOJIO)I(HTeJII>Hhie OT3blBbl 

Ha .dnccepTau:mo. 

· Be,n:ylL(a.si opraHH3aU:H.si <l>e,n:epanhHoe rocy,n:apcTBeHHoe aBTOHOMHoe 

o6pa3oBaTeJibHoe yqpe)l(,n:eHHe Bhicrnero rrpocpeccHOHaJihHoro o6pa3oBaHH.si 

«MocKoBcKHif cpH3HKo-TexHwiecKHM HHCTHTYT» (roc. YHHBepcHTeT), 

(r. ,Z:(onrorrpy,n:HhiM MocKoBcKoif o6n.), B cBoeM rroJIO)I(HTeJibHOM 3aKmoiJeHHH, 

cocTaBJieHHOM IllernHHhiM EBreHHeM ITaBJIOBHIJeM, ,n:oKTopoM cpH3-MaT.HayK, 

rrpocpeccopoM, 3aM.3aB Kacpe,n:poif BaKyyMHoif 3JieKrpOHHKH H yTBep)l(,n:eHHOM rrepBbiM 

rrpopeKTOpOM-rrpopeKTOpOM ITO HayqHOM pa6oTe .IJ:OKTOpOM TeXHHIJeCKHX HayK, 

rrpocp. ropiiiKOBbiM OneroM AHaTOJibeBHIJeM, YKa3aJia, IJTO .lJ:HCcepTaL(H.si 

K.P. l13pa3Jih.siHU:a BhiiiOJIHeHa Ha BhiCOKOM HayqHoM ypoBHe H co,n:ep)I(HT perneHHe 

3a,n:aiJ B o6JiaCTH aBT03JieKrpOHHOM 3MHCCHH H3 yrnepO.IJ:HbiX HaHorpy6oK, HMeiOIL(HX 

Ba)I(HOe 3HaiJeHHe ,n:JI.si pa3BHTH.si cpH3HKH KOH,n:eHcHpoBaHHoro cocTO.siHH.si. HoBH3Ha 

IIOJI)rqeHHbiX aBTOpOM pe3yJihTaTOB He Bbl3biBaeT COMHeHH.si, OHH HeO.IJ:HOKpaTHO 

.IJ:OKJia,n:biBaJIHCb Ha Me)l(,n:yHapO.IJ:HbiX H OTeiJeCTBeHHbiX KOHcpepeHL(H.siX H MOryT 6biTb 

HCIIOJib30BaHbl B opraHH3aL(H.siX, 3aHHMaiOIL(HXC.si HCCJie,n:oBaHHeM yrnepO.IJ:HbiX 

HaHOCTpyKTyp H pa3pa60TKOM IIpH6opOB C 3MHTTepaMH Ha HX OCHOBe. 

Ony6JIHKOBannhie no TeMe JJ,nccepTai.J,nu pa6oTbl. 

CoHcKaTeJib HMeeT 14 orry6JIHKOBaHHhiX pa6oT no TeMe ,n:HccepTaU:HH, H3 

KOTGpbiX: 4 - CTaTbH B )l(ypHanax, BXO.IJ:.siiL(HX B fiepeiJeHb pOCCHMCKHX peu;eH3Hpy eMbiX 

H3.IJ:qHHM, peKoMeH,n:oBaHHhiX BAK, 5 cTaTeif B 3apy6e)I(HhiX peu:eH3HpyeMhiX 

)l(ypHanax, BXOMIL(HX B rrepeiieHb U:HTHpoBaHH.si Web of Science H 5 Te3HCOB 

.IJ:OKJia,n:OB Ha Me)l(.n:yHapO.IJ:HbiX HayqHhiX KOHcpepeHL(H.siX: «<l>ynnepeHbl H aTOMHbie 

KnacTepbm: IWF AC'2005 , IWF AC'2009, PoccH.si, CaHKT-I1eTep6ypr, 18-li 

Me)l(.n:yHapo,n:HOM KOHcpepeHL(HH ITO BaKyyMHOM HaH03JieKrpOHHKe (IVNC), AHrJIH.si, 

0Kc$op,n:, 2005. 06IL(HM 06oeM rry6JIHKaL(HM COCTaBJI.sieT 70 MIT CTp. 

, B KJia,n: COHCKaTeJI.si COCTOHT B Herrocpe,n:CTBeHHOM IIpOBe,n:eHHH HCCJie,n:oBaHHM 

3MHCCHOHHbiX x apaKTepHCTHK yrnepO.IJ:HbiX HaHOTpy6oK, aHaJIH3e pe3yJibTaTOB H 

IIO.IJ:rOTOBKe MaTepHaJIOB .IJ:JI.si rry6JIHKaL(HH CTaTeif H rrpe,n:cTaBJieHH.si .IJ:OKJia.IJ:OB Ha 

Me)l(,n:yHapO.IJ:HbiX KOHcpepeHL(H.siX. 

HaH6onee 3HaiJHTeJibHhiMH pa6oTaMH .siBJI.siiOTC.si cne,n:yiOIL(He: 

1. 1K. R. Izraelyants, A.L. Musatov, A.B. Ormont, E.G. Chirkova, E.F. Kukovitsky 

, "Emission characteristics of planar field electron emitters containing carbon 

nanotubes operating in the high current density mode" Carbon, 48, 1889 - 1896 

(2010). 

2. Musatov A.L., Krestinin A.V., Kiselev N.A., Izrael'yants K.R., Raevskii A.V., 

Ormont A.B., Artemov V.V., Zhigalina O.M. "Low voltage field electron 

1,emission from carbon layers with very long and sparse nanotubes" Appl.Phys.Lett., 

v.87, p.181919 (1-3) (2005). 

3. A.JI. MycaToB, K.P. l13pa3Jih.siHU:, E.r. liHpKoBa, A.B. KpecTHHHH, 

«ABT03JieKTpOHHa.si 3MHCCH.si H3 O.IJ:HOCTeHHbiX yrnepO.IJ:HbiX HaHOTpy6oK C 
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HaHeCeHHhiMH Ha HHX aTOMaMH .o;e3WI» <l>H3HKa TBep,n:oro TeJia, 53, Bhiii.7 CTp. 

' 1428- 1432 (2011). 

4. A.JI. MycaTOB, K.P. ll3pa3JID.SIHU:, E.B. EnaroB «ABT03JieKTpOHHa.SI 3MHCCH.SI H3 

yrnepOJJ:HhiX HaHOTpy6oK B npucyTCTBHH CJia6oro BhiCOKOl:!aCTOTHOrO llOJUI» 

ITuc:oMa B )l(3T<l>, T. 99, CTP. 250-254 (2014). 

5. 
1
A.L. Musatov, Yu.V. Gulyaev, K.R. Izraelyants, A.B. Ormont, E.G. Chirkova, 

O.Yu Maslennikov, LA. Guzilov, N.A. Kiselev, E.F. Kukovitsky, "Properties of 

'Field Electron Emitter Based on Carbon Nanotubes Installed in the Small-Sized X­
Ray Tube" Fullerenes, Nanotubes and Carbon nanostructures, 19, 69-75 (2011). 

Ha aBTopecpepaT ,n:uccepTau;uu nocTynunu noJIO)KHTeJihHhie OT3hiBhi H3: 

MocKoBcKoro HHCTHTyTa 3JieKTpoHHOM TeXHHKH OT JJ:OKTopa cpu3-MaT.HayK, 

cTapmero Hay-q:Horo COTPYJJ:HHKa, se,n:yru;ero Hay-q:Horo coTpy,n:HHKa Hayl:!HO­

uccne.n:osaTen:ocKoii na6opaTopuu cpyHKIJ;HOHaJihHoii 3JieKTpOHHKH P:oil:!KOBa reHHa,n:M.SI 

Cepreesu-qa ( 3aMel:!. HeT ). 

MocKoBcKoro roc. yHHBepcuTeTa JJ:H3aii:Ha M TexHonoruu oT ,n:oKTopa cpu3-

MaT.HayK, npo1leccopa Ka1le.n:p:or cpu3HKH CKopo.n:yMoBa Bna,n:uMupa <l>e.n:oposwm 

(3aMe'll. HeT). 

1 <I>ErYH HHcTHTyTa HeopraHH'llecKoii XHMHH MM. A.B.HHKonaesa CO P AH 

JJ:OKTOpa cpH3-MaT.HayK, npocpeccopa, 3aB.Jia6. cpH3HKOXHMHH HaHOMaTepHaJIOB 

0KoTpy6a AneKcaH,n:pa Bna,n:HMHpOBHl:!a M KaH,n:u,n:aTa cpu3-MaT.HayK, cTaprnero 

Hay-q:Horo COTPYJJ:HHKa ryceJihHHKOBa ApTeMa Bna,n:HMHpOBHl:!a (3aMel:!.: 1. He .SICHO c 

KaKMMH yrnepo,n:H:oiMH HaHOTPY6KaMH aBTop HMeeT ,n:eno, MHorocnoiiH:oie YHT HJIH 

o,n:HocnoiiH:ore co cnoeM nuponHTHl:!ecKoro yrnepo,n:a? 2 ITyHKT 1-:H: Hay-q:Hoii HOBH3Hhi 

npe,n:cTaBJieH He snonHe KoppeKTHO, T.K. yKmaHa BeJIHl:!HHa noporosoro 

3Jie~TpHl:!eCKOro llOJI.SI, JJ:OCTHrHyTa.SI JJ:JI.SI TOKa 1 o-Il A , a B CTaH,n:apTHhiX H3MepeHH.SIX 

nopor onpe,n:eJI.SieTC.SI o6nil:!HO npu TOKax 1 o-6 
- 1 o-7 A. 3. He .SICHO, llOl:!eMy B pm.n:ene, 

llOCB.SIIIJ;eHHOM onpe,n:eJieHHIO .o;eHTpOB 3MHCCHH, He HCllOJih30BaJIC.SI llJIOCKHM aHOJJ:. 4. 

ITo MHeHHIO aBTopoB OT3hiBa, ,n:uccepTaHT npe,n:naraeT ,n:oson:oHo CJIO)KHOe o6n.SICHeHue 

nony-qeHHhiX HM HeJIHHeMHhiX BOJihTaMnepHhiX xapaKTepHCTHK XHMH'lleCKH 

o6p~6oTaHHhiX YHT. 

OAO «HITIT «l1cTOK» oT KaH,n:u,n:aTa TeXHH'll. HayK, Hal:!.ceKTopa KaTo,n:Horo 

oT,n:ena MaKaposa AHaTOJIM.SI ITaBJIOBHl:!a (3aMel:!.: K He,n:ocTaTKaM ,n:uccepTau;uu 

lbpa3Jih.SIHIJ;a K.P. MO)KHO OTHeCTH HeKOTOphiM 1lopMaJIH3M B H3JIO)KeHHH pe3yJihTaTOB 

HCCJie,n:oBaHHM M CJIHIIIKOM o6ru;ue cpopMyJIHpOBKH Hay-q:HhiX llOJIO)KeHHH). 

<I>ErYH HHcTHTyTa npo6neM XHMH'llecKoii 1lu3HKH PAH oT ,n:oKTopa cpu3-MaT. 

Haylk, cTapmero Hay-q:Horo COTPYJJ:HHKa, 3aB.na6. ,n:ucnepcH:oix yrnepo,n:H:orx MaTepuanoB 

KpecTHHHHa AHaTOJIM.SI Bacun:oeBH'lla (3aMe'll.: ecTeCTBeHHO 6:omo 6:or ysu,n:eT:o aHaJIH3 

pe3yJinTaTOB C nepel:!HCJieHHeM OCHOBHhiX npo6JieM, KOTOphie He06XOJJ:HMO peiiiHTh 

npu npaKTHl:!eCKOM pmpa6oTKe nnaHapHoro 3MHTTepa TOKa Ha YHT, ecnu TaKa.SI 3a,n:a-qa 

Ka)KeTC.SI pean:oHoii, M KaKoro THna YHT HJIH YHB Ka)KyTc.SI asTopy pa6oT:oi Hau6onee 



nepcneKTHBHI>IMH .IJ:IDI npaKTHtiecKoro npHMeHeHIDI? K CO)I(aJieHHIO, TaKHe BI>IBO.IJ:I>I H3 

CBOeH pa60Tbi B aBTOpe<1;>epaTe aBTOpOM He npe,n:cTaBJieHbi). 

<I>EI'YH I1HcTHTyTa KpHcTarrnorpa<1;>HH P AH oT .n;oKTopa 6Honor.HayK, 

npo<1;>eccopa, qneH-Kopp. P AH, 3aB. na6. 3JieKTpOHHoi1 MHKpocKonHH KHceneBa 
J 

Hm(onaJI AH.n;peeBHqa ( 3aMeq.: no MHeHHIO aBTopa OT3hiBa, B aBTope<1;>epaTe He Bcer.n;a 

.n;aeTc51 TOqHa51 cTpyKTypHa51 xapaKTepHCTHKa 3MHTTepa. TaK, He yKa3aHo, qTo nepBI>IH 

THn CTPYKTYPI>I- 3TO HHTI> c KOHHqecKHMH cTeHKaMH, B KOTopoM 3MHTTepoM 51BJI51IOTC51 

KpOMKH KOHHqecKHX rpa<1;>eHOBbiX CJIOeB. BTOpOH THn o6pa3U:a- 3TO HaHOKOMn03HT, 

npe.n;cTaBJI51IOI.IJ:HH co6o:H: OCHT ,n:HaMeTPOM 2+4 A, oKpy)l(eHHyiO U:HJIHH.IJ:pHqecKHM 

CJIOeM (,n:HaMeTpOM 50+150 HM) H3 pa30pHeHTHpOBaHHbiX <1;>parMeHTOB rpa<1;>HTa, a He 
J 

aMop<1;>HI>IM cnoeM, KaK YKa3aHo y ,n:HccepTaHTa. PaccMaTpHBa51 BTopo:H: THII o6pa3u:a 

(HaHOKOMn03HT) )];HCCepTaHT qaCTO ynoTpe6IDieT 0603HaqeHHe <<HaHOTpy6Ka», 

HanpHMep, B no,n:nHCH K pHC. 4. IJpHXO)];HTC51 OTMeTHTb, qTQ Ha pHC. 4 ( o6pa3eU: 

BTOporo THna), COrJiaCHO no,n:nHCH, npHBe,n:eHa ~OTOrpa<1;>H51 .IJ:BYX CBeT51II.(HXC51 

«HaHOTpy6oK». IJo BCeH Bep051THOCTH CBeT51TC51 BCe )l(e He TOJibKO HaHOTPY6KH, HO I1 

BeCb HaHOKOMn03HT (,n:HaMeTpOM 50 +150 HM) 
1 

Bni6op o<1;>HU:Ha.JII>HI>IX onnoHeHTOB H Be.n:yr.u:e:H: opraHH3aU:HH o6ocHOBI>IBaeTc51: 

06ocHoBaHne Bbi6opa Be}J.ymeii opraHnJau;uu : 

MocKOBCKHH <1;>H3HKO-TeXHHqecKHi1 HHCTHTYT (rocy.n;apcTBeHHI>IH yHHBepcHTeT) -

O.[(HH 113 CaMI>IX aBTOpHTeTHbiX TeXHHqeCKHX BY30B CTpaHbi, BX0.[(51II.(HH B TOn-5 

peiiTHHroB poccHHCKHX yHHBepcHTeToB. Ka~e.n;pa BaKyyMHOH 3JieKTpOHHKH ocHar.u;eHa 

COB~eMeHHbiM aHaJIHTHqecKHM, BaKyyMHbiM I1 TeXHOJIOrHqeCKHM o6opy,n:oBaHHeM, qTQ 

n03BOIDieT npOH3BO)];HTb pa60Tbi no HCCJie)];OBaHHIO aBT03MHCCHOHHbiX npou;ecCOB I1 

co3,ri,aHHIO yHHKaJII>HhiX 3JieKTPOHHI>IX npH6opoB. M <I>TH 51BIDieTC51 npH3HaHHI>IM 

JIH.[(epOM B 06JiaCTH pa3pa60TKH nJIOCKHX aBT03MHCCHOHHbiX KaTO.[(OB C HI13KHMH 

pa6oqHMH Hanp51)1(eHH51MH H3 yrnepO.[(HbiX MaTepHaJIOB. 

060CHOBaHHe Ha3HaqeHHSI OllllOHeHTOB: 

1 Ha3HaqeHHI>Ie coBeToM o<1;>HU:HaJII>HhiMH onnoHeHTaMH no KaH.n;H.n:aTcKoii 

,n:HccepTaU:HH K.P. l13pa3JII>51HU:a yqeHI>Ie 51BJI51IOTC51 cneu;HaJIHCTaMH, nmpoKo 

I13BeCTHbiMH CBOHMH )];OCTH)I(eHIDIMH B .[(aHHOH OTPaCJIH HayKH, HMeiOII.(HMH HayqHI>Ie 

TPY.ll:hi B peu:eH3HpyeMI>IX HayqHI>IX )l(ypHarrax B cooTBeTCTByiOr.u;e:H: c~epe 

HCCJie.[(OBaHIDI, cnoc06HbiMH onpe.n:eJIHTb HayqHyiO I1 npaKTHqeCKyiO U:eHHOCTb 

OIInOHHpyeMOH )];HCCepTaU:HH. 

l, ,ZJ,HccepTaU:HOHHbiH COBeT OTMeqaeT, qTO Ha OCHOBaHHH BbiiTOJIHeHHbiX 

COH,CKaTeJieM HCCJie)];OBaHHH: 

- pa3pa6oTaH HOBI>IH MeTo.n; H3yqeHH51 CTPYKTYPI>I aBT03JieKTpOHHI>IX 3MHTTepoB c 

yrnepO.IJ:HbiMH HaHOTpy6KaMH, OCHOBaHHbiH Ha perHCTpaU:HH I1 aHaJIH3e 

npocTpaHCTBeHHoro (no noBepxHOCTH 3MHTTepa) pacnpe.n:eneHH51 51pKoro H3nyqeHH51 

CBeTa, B03HHKaiOr.u;ero npH IIpOTeKaHHH no 3MHTHpyiOI.IJ:HM yrnepO.IJ:HbiM HaHOTpy6KaM 

60JIE>lliOf0 3MHCCHOHHOrO TOKa. IJpHMeHeHHe 3T0f0 MeTO)];a )];a.JIO B03MO)I(HOCTb 
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, 
onpe.l(eJUITb Y'!aCTKll 3MRTTepOB C yrnepO.l(HbiMll HaHOTpy6KaMR, OTKy.l(a npORCXO.l(llT 

3cpcpeKTllBHaSI 3MllCCll.SI 3JieKTPOHOB . 

.l(OKa3aHO, l.J:TO xapaKTepRCTllKll aBT03JieKTpOHHOH 3MllCCllll ll3 O.l(HOCTeHHbiX 

yrnepO.l(HbiX HaHOTpy6oK nOCJie CHR:>KeHll.SI llX pa60Tbl BbiXO.l(a HaHeCeHlleM Ha HllX 

aTOMOB Qe3R.SI llJill KaJill.SI OnllCbiBaiOTC.SI Teop:aeif <l>aynepa-Hop.n:reifMa. 

3Hal.J:eHRe nOJIY'!eHHbiX COllCKaTeJieM pe3yJII>TaTOB llCCJie.l(OBaHR.SI .l(JI.SI npaKTllKll 
, 

COCTORT B TOM, l.J:TO: 

Ha nJiaHapHbiX CJIO.SIX C MHOrOCTeHHbiMll yrnepO.l(HbiMll HaHOTpy6KaMR noJiyl.J:eHa 

cTa6:aJibHa.SI aBT03JieKTpOHHaSI 3MRCCR.SI c nnoTHOCTbiO TOKa 6onee 1A/cM
2

. TaK:ae 

3MRTTepi>r MoryT 6I>ITb :acnoJib30BaHbi B MOI.IJ;HbiX saKyyMHbiX CB"ll np:a6opax. 

- npo.l(eMOHCTpRpOBaHa CTa6RJibHa.SI pa6oTa nJiaHapHbiX aBT03JieKTpOHHbiX 3MRTTepOB 

B Tel.J:eHRe HeCKOJibKllX .l(eC.SITKOB l.J:aCOB B TeXHlll.J:eCKOM BaKyyMe B Kal.J:eCTBe KaTO.l(a 

MaKeTa Manora6apnTHoif peHTreHoBcKoif Tpy6K:a. PeHTreHoBcK:ae TPY6K:a c TaKRM 

KaTO.l(OM RMeiOT 6onee npocTyiO KOHCTPYKU:RIO, MeHI>IIme ra6apRTbi, o6na.n:aiOT 

nOHR:>KeHHbiM 3JieKTPOnOTpe6JieHReM, ll Tpe6YIOT cyi.IJ;eCTBeHHO MeHbiiiero BpeMeHll 

.l(JI.SI llX BKJIIOl.J:eHll.SI no cpaBHeHRIO C aHaJIOrlll.J:HbiMll, r.n:e RCnOJib3yeTCSI 

TepM03JieKTPOHHbiH KaTO.l(. 

Ou;eHKa .n:ocToBepHOCTR pe3yJII>TaToB :accne.n:osaHnif BbiSIBllJia, l.J:TO pe3yJII>TaTbi 

nOJI)'lfeHbl C RCnOJib30BaHReM COBpeMeHHOH 3KCnepRMeHTaJibHOH annapaTypbi ll 

ll3M<;!pllTeJibHbiX npll60pOB. ilOKa3aHa BOCnpOR3BO.l(llMOCTb pe3yJibTaTOB 

llCCJie.l(OBaHRH. llpe.l(CTaBJieHHbie 3KCnepRMeHTaJibHble pe3yJibTaTbl aHaJill3RpYIOTCSI 

Ha OCHOBe ll3BeCTHbiX TeopeTRl.J:eCKllX cpopMyJI. 

Jilll.J:HbiH BKJia.l( COllCKaTeJI.SI COCTORT B ero Henocpe.l(CTBeHHOM Y'!aCTllll B 

nocTaHOBKe 

n OJI)'l.J: e HHbiX pe3yJibTaTOB, 

3KCqepRMeHTaJibHbiX .l(aHHbiX. 

npoBe.l(eHRIO 3KCnepRMeHTOB, aHaJIR3e 

a B o6pa6oTKe ll RHTepnpeTau;:an 

Ha 3ace.n:aH:a:a 05 .n:eKa6p51 2014 r . .n::accepTau;:aoHHbiH coseT npnH.SIJI peiiieH:ae 

np:acy.n::aTb ll3pa3Jib51HU:Y KapeHy Py6eHOBRl.J:Y Y'leHYIO cTeneHb KaH.n::a.n:aTa ~R3RKO­

MaTeMaT:al.J:ecK:ax HayK. 

ilpll npoBe.l(eHRll TaHHOrO rOJIOCOBaHR.SI .l(llCCepTaQROHHbiH COBeT B KOJilll.J:eCTBe 

20 "9"~JIOBeK, ll3 HllX 4 .l(OKTOpa HayK no cneQRaJibHOCTll 3ai.IJ;RI.IJ;aeMOH .l(llCCepTaQllll, 

yl.J:aCTBOBaBIIIllX B 3aCe.l(aHRll, ll3 25 l.J:eJIOBeK, BXO.l(51lll;llX B COCTaB COBeTa, 

nporOJIOCOBaJIR: 3a np:acy:>K.l(eHRe yl.J:eHOH CTeneHR 19, npOTllB np:acy:>K.l(eHR51 yl.J:eHOH 

CTeneHll HeT, He.l(eHCTBllTeJibHbiX 6IOJIJieTeHeif 1. 

H:aKRTOB Cepre:H: AnonnoHOBlll.J: 

« 1 0 » .ueKa6p51 


