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KaJml1) J;aT TeXHH~eCKHX 

l 

OT3hiB 

.,. 

Ha aBTOpecpepaT ,ll;HCCepTaU,HH I10JI030Ba BHKTOpa 11BaHOBH~a «TOHKHe nJieHKH OKCH,ll;OB 

BaHa,D;mi ,ll;JI51 3JieKTpO.D;HHaMH~eCKHX npHJIO)KeHHH», npe,D;CTaBJieHHOH Ha COHCKaHHe 

y~eHOH CTeneHH KaH,D;H,D;aTa TeXHH~eCKHX HayK no cneU,HaJibHOCTH 1.3 .13 -

3JieKTpOcpH3HKa, 3JieKTpOcpH3H~eCKHe ycTaHOBKH 

B HaCT051Il(ee BpeM51 npoHcxo,n;HT noBceMeCTHoe BHe.n;peHHe YCTPOHCTB, cnoco6HhiX 

aBTOMaTH~eCKH C06HpaTb HHcpOpMaU,HIO, o6MeHHBaTbC51 eli Me)K.IJ;y C060H H pearHpOBaTb 

Ha Hee. CooTBeTCTBeHHo, Ba)KHhiMH HanpaBJieHH51MH pa3BHTH51 3JieKTpOHHKH cTaHOB51TC51 

pa3pa60TKa CeHCOpOB, CHCTeM ynpaBJieHH51 3JieKTpOMarHHTHbiM H3Jiy~eHHeM ,ll;JI51 

ycTpOHCTB CB513H, H aKTIOaTOpOB Ha OCHOBe YMHbiX MaTepHaJIOB - MaTepHaJIOB, CBOHCTBa 

KOTOpbiX KOHTpOIIHpyeMO, 3aMeTHO H o6paTHMO MeH51IOTC51 no,n; BHelllHHMH 

B03,D;eHCTBH51MH. 

O,n;HHM H3 TaKHX MaTepHaJIOB, nepcneKTHBHhiX c TO~KH 3peHH51 npaKTH~ecKoro 

npHMeHeHH51, 51BJI51eTc51 .n;HoKcH.n; BaHa,n;H51 (V02). ToHKHe nJieHKH V02 o6Jia,n;aiOT 

o6paTHMhiM cpa30BhiM nepexo,n;oM I po.n;a noJiynpoBO.IJ;HHK-MeTaJIJI (I1I1M), npH KOTopoM 

conpoTHBJieHHe MaTepHaJia MeH51eTc51 Ha 2 - 5 nop51.D;KOB. ITITM npoHcxo,n;HT npH HarpeBe 

,ll;O ~68 °C - 3TO HaH60Jiee 6JIH3Ka51 K KOMHaTHOH TeMnepaTypa no cpaBHeHHIO C ,n;pyrHMH 

BemecTBaMH c ITITM, ~To 3Ha~HTeJihHO pacump51eT .n;Hana3oH B03MO)KHbiX npHJIO)KeHHH 

V02 B ynpaBJI51eMhiX ycTpoiicTBax CBq 3JieKTpOHHKH. 



,[(m£ npHMeHeHmi B TaKHX ycTpoikTBax, nneHKH V02 .n:omKHhi HMeTh ToqHo 

3a.JJ:aHHOe IIOBepXHOCTHOe COIIpOTHBJieHHe. 

O.n:HHM H3 MeTO.JJ:OB, o6ecneqHBaiOru;Hx .n:aHHoe Tpe6o~aHHe 51BJI5IeTC51 MarHeTpOHHoe 

paCIIhiJieHHe. 3TOT MeTO.JJ: o6ecneqHBaeT HaHeCeHHe O.JJ:HOpO.JJ:HhiX IIJieHOK 60JihiiiOM 

IIJIOIIJ;a.JJ:H H II03BOJI51eT IIpOBO.lJ:HTh .JJ:OIIOJIHHTeJihHYIO 3HepreTHqecKyiO o6pa60TKY 

pacTyru;e:ll IIJieHKH nyTeM ee HarpeBa, HOHHOM o6pa60TKH H nepepaCIIhiJieHH51 .JJ:JI51 

onTHMH3aQHH cTpyKTYPhi, qTo MO)KeT 6hiTh HCIIOJih30BaHo .JJ:JI51 ynpaBJieHH51 BHyTpeHHHMH 

Hanp51)KeHH51MH B nneHKe. TaKHM o6pa3oM, aKTYaJihHOM 51BJI51eTc51 3a.n:aqa H3yqeHH51 

B3aHMOCB513H Me)K.JJ:Y napaMeTpaMH npou:ecca pOCTa H pe3yJihTHpyiOIIJ;HMH COCTaBOM H 

CTPYKTypo:ll nneHOK OKCH.JJ:OB BaHa.JJ:H51 npH MarHeTpoHHOM pacnhiJieHHH MeTaJIJIHqecKoro 

BaHa.JJ:H51 B peaKTHBHOM aTMOCQJepe C OCa)K.JJ:eHHeM Ha IIOJIHKpHCTaJIJIHqecKHe IIO.JJ:JIO)KKH 

60JihiiiOM IIJIOIIJ;a.JJ:H. 

Pa6oTa ITono3oBa B.l1. HanpaBJieHa Ha pa3pa6oTKY TexHonorHqecKHX npou:eccoB 

<}lopMHpoBaHH51 TOHKHX nneHoK VOx Ha IIOJIHKpHcTanJIHqecKHX IIO.JJ:JIO)I(Kax npH IIOMOIIJ;H 

MarHeTPOHHOrO paCIIhiJieHH51 B BaKyyMe. 

AHaJIH3 co.n:ep)KaHH51 aBTope<}lepaTa II03BOJI51eT c.n:enaTh BhiBO.JJ:, qTo coHcKaTeJieM 

IIpOBe.JJ:eHO IIOCJie.JJ:OBaTeJihHOe peiiieHHe QeJIOrO p51.JJ:a B3aHMOCB513aHHhiX HayqHo­

TeXHHqecKHX 3a.n:aq, HanpaBJieHHhiX Ha .JJ:OCTH)KeHHe CQJOpMyJIHpOBaHHOM QeJIH pa60Thl. 

K HOBhiM HayqHhiM pe3yJihTaTaM MO)KHO OTHeCTH cne.n:yiOru;ee: 

1. Cnoco6 npHMeHeHH51 nneHoK V02 B KaqecTBe aKTHBHhiX ::meMeHTOB 

ynpaBJI51eMhiX 3KpaHOB .JJ:JI51 CaHTHMeTpOBOrO .JJ:Haiia30Ha .JJ:JIHH BOJIH C K03QJQJHU:HeHTOM 

npoxO)K.JJ:eHH51 (KIT), H3MeH51IOIIJ;HMC51 Ha 9 .n:B. YnpaBJieHHe KIT .n:ocTHraeTC51 HarpeBOM, 

KOTOphiM Bhi3hiBaeT ITITM B V02. AMIIJIHTy.n:a H3MeHeHH51 KIT MO)KeT 6hiTh yBeJIHqeHa .n:o 

13 .n:13 IIpH yMeHhiiieHHH IIIHpOKOIIOJIOCHOCTH ynpaBJI51eMhiX qacTOTHO-CeJieKTHBHhiX 

IIOBepXHOCTeM. 

2. Cnoco6 npHMeHeHH51 nneHoK V02 B MHKpononocKOBhiX ycTpo:llcTBax, B 

qacTHOCTH, B CBq nepeKJIIOqaTene, o6ecneqHBaiOru;eM H3MeHeHHe K03QJQJHU:HeHTa 

IIpOXO)K.JJ:eHH51 Ha qacTOTax .n:o 5 rru: Ha BeJIHqlfHY He MeHee 20 .n:B npH ITITM. 

3. MeTO.JJ: HaHeceHH51 TOHKHX nneHoK V02 c 3a.JJ:aHHhiMH 3JieKTpOQJH3HqecKHMH 

napaMeTpaMH Ha IIOJIHKpHCTaJIJIHqecKHe IIO.JJ:JIO)KKH. MeTO.JJ: OCHOBaH Ha IIpHMeHeHHH 

BhiCOKOqaCTOTHOrO peaKTHBHOrO MarHeTpOHHOrO paCIIhiJieHH51 C IIOCJie.JJ:yiOIIJ;eM 

TepMoo6pa6oTKOM. KoHTPaCT H3MeHeHH51 conpoTHBJieHH51 npH ITITM aHanorHqeH 

3HaqeHHIO, H3BecTHOMY .JJ:JI51 nneHoK V02, nonyqaeMhiX npH 3IIHTaKCHaJihHOM pocTe. 

ToHKHe nneHKH V02 o6na.n:aiOT ITITM c OTHOIIIeHHeM conpoTHBJieHHM npH 30 °C H 80 °C 

.JJ:O 104 pa3 H a6COJIIOTHhiMH 3HaqeHH51MH IIOBepXHOCTHOrO COIIpOTHBJieHH51 B 



COOTBeTCTBeHHO. 

4. TexHOJIOrHLieCKHH IIO)l.XO)l., II03BOJI5IIOIIl,HH norryt.IaTb nrreHKH vo2 c 

IIOBepXHOCTHbiM COIIpOTHBJieHHeM B MeTaJIJIHt.IeCKOM COCT0_51HHH B )l.Haiia30He 100 - 300 

OMIKB npn aMnrrnTy.n.e ITITM B .n.nana3oHe 100 - 1000 pa3 Ha .Il.H3JieKTpHt.IecKHX no.n.rro)I(Kax 

IIJIOIIl,a.Il,biO )l.O 30 CM2. 3TO II03BOJI51eT HCIIOJib30BaTb IIOJiyt.IeHHble IIJieHKH B Kat.IeCTBe 

3KpaHOB CBq )l.Haiia30Ha C ynpaBJI51eMbiM K03<l>qmu:HeHTOM IIpOXO)I()l,eHH51, 

H3MeH51IOIIl,HMC51 npn ITITM Ha 10 .n.E, HJIH aKTHBHbiX 3rreMeHTOB ynpaBrr51eMoii t.IacTOTHO­

cerreKTHBHoii noBepxHOCTH, LITO II03BOJI51eT yBeJIHLIHTb aMIIJIHTY.Il.Y H3MeHeHH51 KIT npn 

ITITM .n.o 13 .n.E. 

5. TexHorrornt.IeCKHH no.n.xo.n., II03BOJI51IOIIl,HH c npnMeHeHHeM <PoTOJIHTorpa<Pnn 11 

)I(Jil)l,KOCTHOrO TpaBJieHH}[ <PopMHpOBaTb Ha IIOBepXHOCTH IIJieHKH V02 MeTaJIJIHLieCKHe 

CTPYKTYPhi. Pa3pa6oTaHHbiH no.n.xo.n. HCIIOJib30BaH .Il.JI51 <PopMnpoBaHH51 

MHKponorrocKoBoro BOJIHOBo.n.a c HHTerpnpoBaHHhiM 3JieMeHTOM V02. I1orryLieHHa51 

cTpyKTypa npe.n.cTaBrr51eT co6oH. CBq nepeKJIIOLiaTerrb, KOTOpbiH npn ITITM o6ecneLIHBaeT 

H3MeHeHHe K03<l><PHU:HeHTa IIpOXO)I()l.eHH51 Ha LiaCTOTe )l.O 5 rru: Ha BeJIHLIHHY He MeHee 20 

.n.E. 

ITorryLieHHhie pe3yrrhTaThi, HecoMHeHHO, HMeiOT npaKTHt.IecKyiO 3HaLIHMOCTb B LiacTH 

IIpHMeHeHH51 B IIpou:ecce IIpOMbiiiiJieHHOrO IIpOH3BO)l.CTBa B 06JiaCTH pa3pa60TKH 

ynpaBrr51eMbiX CBq 3JieMeHTOB 3JieKTpo<Pn3Ht.IecKnx ycTaHoBoK: nepecTPaHBaeMhiX 

IIJiaHapHbiX <l>HJibTpOB, MHKpOIIOJIOCKOBbiX nepeKJIIOLiaTeJieH, MHOrO)l.Haiia30HHbiX aHTeHH, 

ynpaBJI51eMbiX aHTeHHbiX o6TeKaTeJieH )l.JI}[ JieTaTeJibHbiX annapaTOB pa311Hl.JHbiX KJiaCCOB. 

ABTOpOM BbiiiOJIHeHa CHHTeTHLieCKa51 t.IaCTb pa60Tbi: pa3pa6oTaHa OCHaCTKa )l.J151 

ycTaHOBKH MarHeTpOHHOrO paCIIbiJieHH}[, CIIJiaHHpOBaHbl 3KCIIepHMeHTbl IIO HaHeCeHHIO 

TOHKOIIJieHOLJHbiX o6pa3U:OB, BbiiiOJIHeHa HX BbiCOKOTeMIIepaTypHa51 o6pa60TKa. 

Pa3pa6oTaH CTeH)l. )l.JI51 npoBe)l,eHH}[ 3JieKTpO<l>H3Ht.IeCKHX HCCJie)l.OBaHHH TOHKHX IIJieHOK, 

BKJIIOLia51 pa3pa6oTKY nporpaMMa o6pa6oTKH .n.aHHhiX Ha 3BM (per. N2 2018614660). 

OcymecTBJieH aHarrH3 pe3yJihTaToB Hccrre.n.oBaHHH o6pa3U:OB. Hccrre.n.oBaHa Kopperr51U:H51 

Me)l(.n.y 3JieKTpo<l>H3Ht.IeCKHMH CBOHCTBaMH IIJieHOK, napaMeTPaMH ITITM B nrreHKax vo2 H 

nx cTpyKTypoH.. BbmorrHeHbi pa3pa6oTKa, LIHcrreHHoe Mo.n.errnpoBaHne 11 

3KCIIepHMeHTaJibHOe HCCJie.Il,OBaHHe o6pa3U:OB CBq ycTpOHCTB C ynpaBJI51eMbiM LiaCTOTHbiM 

OTKJIHKOM. 

Pe3yJibTaTbi .n.nccepTaU:HOHHOH pa6oTbi, BbiHOCHMbie Ha 3alll,HTy, npoiiiJIH 

anpo6aU:HIO Ha Hayt.IHO-TeXHHLieCKHX KOH<l:>epeHU:H51X, ony6JIHKOBaHbl B IIet.IaTHbiX pa6oTaX, 

B TOM LIHcrre B peu:eH3npyeMhiX )l(ypHarrax, BXO.Il.511Il,HX B nepet.IeHh BAK. 



CoBoKynHOCTh HayqHhiX 11 np11KJia.IJ:HhiX pe3yrroTaToB .IJ:I1CcepTaU,1111 no3BOJI51eT 

KBarrmjmU:11pOBaTb 11X KaK perneHI1e HayqHOH 3a.n:aql1, 11MeiOilJ,eH BmKHOe 3HaqeHI1e .IJ:JI51 

TIOBhirneHI151 o6opoHocnoco6HoCTI1 Pocc11i1cKoi1 <l>e.n:epau:m1. 

ABTopecpepaT Han11caH rpaMOTHO, CTI1Jih 113JIO)I(eHI151 .IJ:OKa3aTeJihHhiH, o.n:HaKo, 

Hap51.IJ:Y C Bbiliie YKa3aHHbiM11 TIOJI0)1(11TeJibHbiMI1 CTOpOHaMI1, aBTOpecpepaTy np11cyllJ, 11 p51.IJ: 

He.IJ:OCTaTKOB: 

1. B aBTopecpepaTe He np11Be.n:eHhi BpeMeHHhie xapaKTep11CTI1KI1 ITITM B VOz, 

11MeiOilJ,I1e Ba)I(HOe 3HaqeHI1e .IJ:JI51 OlJ,eHKI1 6oiCTpO.IJ:eHCTBI151 nepcneKTI1BHbiX ynpaBJI51eMbiX 

CBq ycTpoifcTB Ha ocHOBe ::noro MaTep11arra. 

2. Ha p11cyHKax 1 0, 12 11 14 HeKoTopoie o6o3HaqeHI151 c.n:erraHbi Ha aHrJII1HCKOM 

513biKe. I1p11 3TOM B TI051CHeHI111 K p11CYHKaM nepeBO.IJ: He Tip11BO.IJ:I1TC51. 

0TMeqeHHbie 3aMeqaHI151 He BJII151IOT Ha 06IlJ,yiO BbiCOKYIO TIOJI0)1(11TeJibHYIO OlJ,eHKY 

.IJ:I1CCepTalJ,110HHOH pa60Tbl 11 He 3aTpari1BaiOT ee cyllJ,HOCTI1 11 .IJ:OCTOBepHOCTI1 norryqeHHbiX 

pe3yJioTaTOB. 

ITpoBe.n:eHHbie aBTopoM 113hiCKaHI151 51BJI51IOTC51 3aKoHqeHHhiM HayqHhiM 

11Ccrre.n:oBaHI1eM, co.n:ep)l(allJ,I1M perneHI1e HayqHo-npaKTI1qecKoi1 3a.n:aq11, 11MeiOilJ,ei1: Ba)I(HOe 

3HaqeHI1e .IJ:J151 pa3BI1TI151 CI1CTeM ynpaBJieHI151 rpynTIOBbiM Tip11MeHeHI1eM 6eCTII1JIOTHbiX 

rreTaTeJihHhiX annapaToB. Ha ocHoBaHI111 paccMOTpeHI151 aBTopecpepaTa MO)I(HO c.n:erraTh 

BbiBO.IJ: 0 TOM, qTo .IJ:I1CCepTalJ,l151 51BJI51eTC51 CaMOCT051TeJibHO BbiTIOJIHeHHOH HayqHo­

KBarrmlmKalJ,I10HHOH pa60TOH 11 COOTBeTCTByeT Tpe6oBaH1151M TI. 9 I10JIO)I(eHI151 0 TIOp51.IJ:Ke 

np11CY)I(.IJ:eHI151 yqeHhiX cTeneHeH N2 842 OT 24.09.2013r., (pe.n:.07.06.2021r.) a ee aBTop 

I1orro30B B.H. 3acrry)I(I1BaeT np11CY)I(.IJ:eHI151 yqeHoi1: cTeneHI1 KaH.IJ:I1.IJ:aTa TeXHI1qecKI1X HayK 

TIO CTielJ,I1aJibHOCTI1 1.3 .13 - 3rreKTPOcp11311Ka, 3JieKTpOcp11311qecKI1e ycTaHOBKI1. 

0T3hiB no.n:roTOBI1JI yqeHbiH ceKpeTapo AO «fHITIT «Peri10H» 

Karn11pcKoe rnocce, .n:. 13 A, 
r. MocKBa, Poccl151, 115230 
Terr.: +7 (495) 741-55-44, cpaKc: +7 (495) 741-55-55; 
E-mail: gnppregion@sovintel.ru 

KaH,!1111(aT TeXHll'leCKllX Hay~ 
KonqeHOB Cepreif Brra.n:I1M11pOBI1q 

<¥a> H0516p51 2022 r. 



0T3hiB Ha aBTope<PepaT o6cy)K.IJ:eH 11 o.n:o6peH Ha 3ace.n:aHHI1 HayqHo­

TexHHqecKoro coBeTa AO «rHITIT «PerHoH» 30 Ho5!6p5I 2022 r., 

rrpoToKon .N2 14-HTC/2022. 

YqeHhiH ceKpeTapb 

KaH.IJ:YI.IJ:aT TeXHYiqecKHX HayK 

«~> H05!6p5I 2022 r. 

ITo.n:rrHCh yqeHoro ceKpeTap5I 3aBep5IIO 

HaqanbHHK oT.n:ena no pa6oTe c rrepcoHanOM 

«1 » H05!6p5I 2022 r. 

KorrqeHOB C.B. 

KycnHKOB A.C. 


