
Orsrln oSzqn€LllbHoro o[roHeHTa
Ha Aucc eprarlrd o HHyro p a6 ory K OTIEP|I/f,IOVI Omz B uxropo BHrI

<<OnrosneKTpoHHbre ycrpoficrBa Ha ocHoBe KpeMHI{eBbrx SorosneKTpoHHbIX
yMHoxrarelefi AIrfl cneKrparrbHoro Auarra3oHa 380 -940 HM)),

rrpeAcraBJreHHyro Ha coHcKaHVe yrenofi creleHl,I KaHAnAara rexHlatlecKux HayK,

ro crequaJrbHocru 05 .27.01 - TnepAoreJrbmafl, sJreKTpoHI{Ka, paAHooneKTpoHHbIe
KoMnoHeHTbr, Mr{Kpo- r4 HaHogJreKTpoHI4Ka, npn6opbl Ha KBaHToBbIX eQQemax

CoornercrBrre Aucceprarl[n c[eq[aJrbnocrrr tr orpacJrn HayKH, rlo
KoropbrM rrpucy?rcAaercn yrreHafl creneHb. ,{ucceprarlkra rlocBf,IrleHa
paspa6orKe cnoco6oB r{3MepeHr.rf, rrapaMerpoB I,I MoAI{SuraquH cxeM Ha ocHoBe

KpeMHr{eBbrx SotosreKTpoHHbIX yMHoxurenefi (SiO3y), ycraHoBrleHuro
3aKoHoMepHocrefi r{3MeHeHvrfl. xapaKrepI4cTLIK ceplafiHrtx uo4elefi KETEK PM
3325, ON Semi FC 30035 H onbrrHoro npra6opa rpor{3Bo.qcrBa OAO
(tr{HTE|PAJI) yrpaBnsroulan KoMnaHI,In xorlAlaHra (ITIHTE|PAJb npu
H3MeHeHkr4 BHerxHrlx Qamopon, TaKHx KaK TeMrIeparypa, BHelrHq-fl

ocBer.qeHnocrb ) 14 HarrpnKeHlre nvrranufl, SiO3y, a raK)Ke HoBbrx

orro3JreKTpoHHbrx ycrpoficrB r{ npn6opoB Ha KBaHToBbIX e$Ser<taxlna Irx ocHoBe.

flpe4craBJreHHarr pa6ora HarrpaBJIeHa Ha I{ccneAoBaHue QynxqzoHaJlbHblx rI

oKcrrnyararluoHHbrx xapaKrepprcruK us4eruir v ycrpofictn rBepAorelrnofr
oneKTpoHHKra : eSSerrHBHocrvI v;x rpplMeHeHrrt B TexHHKe.

I4cxo4s, rI3 BblluelepeqlrcJleHHoro, MoxHo cAeJlarb BbIBoA, qro flo IIeJrflM,

3aAarraM u o6rerry HccneAoBaHr{t pa6ora coorBercrByer [acnopry

crreur{uubHocrr4 05.27.01 - -Tnep.uoreJrbHar gneKTpoHIaKa, paAI,IogJIeKTpoHHbIe

KOMfrOHeHTbr, MHRpO- r.r HaHogneKTpoHVKa, UpU6OpbI Ha KBaHTOBbIX SQQeffiax IIo

rryHKTaM 3 (Mero4u co34anrtfl,, I,IctIbITaHr4fl,, H3MepeHlz.fl. rlapaMerpoB 14

rr,ro4uQunarJvu aKycrt4rIecKI,IX, 9JIeKTpI'HeCKr{X, gneKTpOMeXaHI4qeCKLIX,

MarHurHbrx r{ onrrdqecKr{x cxeM (uenefi) na ocHoBe LI3AeJIL{ituycrpoficrn uo n. 1.)

u 5 (OynrqnoHzrJrbHbre v gKcrrJryaralluoHHble xapaKTepucrlrKl{ uz4enufi u

ycrpoficrB rro rr. 1, nrtrcqafl. KaqecrBo, AoJlroBeqHocrb, HaAexHocrb u ctofiKocrb
K BHeTuHHM nos4eficrBlrf,M, a raK)Ke sSQeKTHBHocrb Ilx npI{MeH envIs, B TexHHKe),

I,I OTpaCrLr - TeXHI'IqeCKPIe HayKLI.
AnryaJrbHocrb reMbr Arrcceprallnn. B HacroflIrlee BpeMfl B KaqecrBe

lepcleKTr{BHbrx p accMarprrBarorcs 6 e clpoBoAHble rexHoJIorLII4 nepeAarru AaHHIIX
Ha ocHoBe BLrAuMofo Ar4arr€BoHa cneKTpa, fAe B KaqecTBe npHeMHoro 9neMeHTa

MoryT HcrroJrb3oBarbcf, SiOOy. Pagsurl4e u rlocroflHHoe coBepueHcrBoBaHue
reksoloruft coBpeMesuofi noJlynpoBoAHl4xosofi eneKTpoHHKI{ ocHoBaHo Ha
paspa6orKe HoBbrx uprrMeHeuuit cyulecrByloqux ycrpoficrn vJrvl lao4nQvKarltrr

cxeM, B Korophlx oHrr f,BJIflIoTCfl KJITOTIeBbIM SJIeMeHTOM.

,{nccepraur{oHnas, pa6ora HanpaBJIeHa Ha npoBeAeHl{e uccneAoeaHlrfi
xapaKTepucrr{K TBepAoreJrbHbrx SiOSy u vx 3aBncnlaoctefi or BHeITTHHX kr

BHyrpeHHrrx Sarropon, qro rro3BoJrrrJlo paspa6orarb opr{rHHaJIbHbIe yctpoficrBa

rroTeHrlr4aJrbHo rrprrMeHraMbre [nfl cHcTeM KBaHTOBbIX KpLtIITOrpaQnUecKI{x

crrcreM, TexHolorufi <<Vusrrfi Aou>> u Li-Fi, vI sanrolKlaTb ocHoBbI Anfl co3AaHHt

HoBbrx ycrpoficrn u rpuMeHeuuit SiO3y. Paspa6otanHufr MeroA orpeAeJIeHI4t



AHHaMHrrecKOfO AHan€t3OHa sioSy rro3BoJrtreT yCOBeprXeHCTBOBarb r{ yrpocrktrb
rpoqecc r4x rpor{3BoAcrBa vr oKcrrnyara\Hvr. ArryanbHocrb npeAcrauenHofi

AncceprarluoHnofi pa6orrt He BhI3bIBaer conaHeuzfi .
Creuenr HoBrr3Hbr peyJrbraroB, [oryqeuHbrx B Auccepralllrn, rr

HayrrHbrx rroJrolnennfio BbrHocIrMbIx Ha 3aIrIHTy. HayrlHafl HoBI{3Ha
pe3yJrbraroB, rrpeAcraBJreHHbrx B AacceprarlLtoHnofi pa6ore, 3aKJlloqaercs, B
cJreAyroqeM:

1. YcraHoBJreHbr rrpu perrlcrpa\vkr o[TLIqecKHX I4MrIyJIbcoB 3aBucvrMocrn
ypoBHfl uJyMa SiO3y or AJrurenbHocrl4 1 - 10 MKc vI 3Heprern.recrofi
gKcrro3nqiar orrrrarrecKr4x r4M[ynbcoB 10-13 10- ll 

[x/ctut2) a raK]Ke or
reMreparypbr oKpyxarcqefi cpeAhl 233 3 13 K, rlro rlo3BoJlfler oIIeHHBarb

'r,r3MeH ennfl. aMrrJrr{TyAbr ktMrrynbcoB SiOSy npu Ia3MeHeHuH yK€BaHHbrx

Qarcropon.
2 . 3 xcnepr4MeHTErJIbHo 3ABIdCI/'MOCTT{ yAenbHoro

rosQ$zqreHra aMrnvrylHofi qyBcrBldreJrbHocrld SiOSy Fs or raKl4x Qarropon
KaK reMneparypa B Anarra3oHe 233 3 13 K, AnI4Ha BoJIHII orlrnrlecKoro
H3Jrfrennfl, 380 940 HM kr nepeHarpslKeHl4e or -1 Ao 1 B, qro no3BoJl.fler
pa":pa6orarb cuoco6 orpeAe renwfl, qvlcra Qoronon B orrrl{qecKoM HMnyJIbce B

ycnoBl4flx I,I3MeHeHI'tfl BHeIrrHeI,I CpeAbI.

3. Parpa6oraHa MeroAr.rKa u3MepeHllfl AI{HaMLIqecKoro Anana3oHa SiOOy,

He rpe6yrouatr npeABapureJrbHhrx u3Mepenuir noporonofi tIyBcrBLrreJIbHocrLI,

rroJrocbr nporrycKaHns. r4 ypoBHfl rrryMa or BerI,IquHbI BHeIIIHeTo nogAeficrBvIfl Ha

SoronpHeMHLrK.
4. Srcnepr{MeHT€LrrbHo ycraHoBJreHa 3aBncuMocrb Kpl{Tlltrecxofi H

noporonofi r4HTeHcr4BHocrr{ olTr4rrecKoro I43nyqeHr4s, or rIpI{JIox(eHHofo
Harrpflxennfl, or -1,0 Ao 1,0 B, a rarcKe 3aBLIcI{Mocrt4 AnHaMlaqecKoro \uarra3oHa
I4 TIYBCTBHTEJIIHOCTI4 OT TEMIEPATYPrI OKPY}KAIOUIEfi CPEASI 233 _ 3 13 K, AJIHHsI
BoJrHbr 3 80 - 940 nrtr n LrHreHcHBHocrH orlTurlecKoro Id3JIfI enus, AIrfl SiOOy 10-e
- 10- 5 Br/cu2.

5. Srcnepr{MeHTEUrbHo AoKa3aHo, rITo Hau6orblrlee 3HarIeHIae npolycrsofi
cnoco6Hocrn onruqecKoro KaHarra cBf,3u coorBercrByer 3HatIeHHIo HaIrptr)KeHI{t

cMerrleHr,u, paBHoMy HarrpflxeHl{Io npo6or SiO3y AIrfl Bcex HccneAyeMbIX
TeMnepaTyp, IIpu sroM yBerr4rreHr4e TeMnepaTyphl IIpI4BoAHT K CHI]KeHLIIO I4x

[po[ycxuofi cnoco6Hocrr4, trro rro3BoJIktJIo oIIeHI{Tb Bo3Mox(Hocru peaJlla3a\uu

TexHoJrortru Li-Fi B ycJroBuflx r{3MeHeHkrs. BHeIrIHnx QaxropoB.
6. Srcnepl{MeHrarlbHo ycTaHoBJreHa 3aBhcvtMocrb rlpo[ycKHol{

cuoco6Hocrt4 orrrurrecKoro KaHarra cBfl3vIr.B KoropoM B Karlecrne QororIpHeMHHKa
prcrroJrb3yercf, SiOOy, or ypoBHfl SoHonoro orlTllqecKoro Lr3nyq eHvIfl, or 1 ao 400

rK, orpeAeJreHbr ypoBHLr Qouonoro onrlrrrecKoro I{3JIfreHvIfl, ueo6xoAl{Mhle Anfl
ocJrerrJr elaufl, groro $oronpueMHl{Ka.

HonugHa [oJro]KeHvrfr. 1, BbrHocuMoro Ha 3aIrILITy, cocrol,IT B pazpa6orKe

cuoco6a KoHTpoJUr 3a KorraqecrBoM QoroHon B o[THqecKoM vMrryJlbce rro

aMrrJrHTyAe gJreKTpnrrecKoro clrrHtrJr a Ha BbIXoAe KpeMHI4eBoro SoroeneKTpouHoro

ycTaHoBJreHbr

yMHo)Kvrrenrfl,, pa6orarouero B pelrlrMe crrera QoroHoB, p.Irfl Anarra3oHa AnuH BoJIH



orrr.rqecKoro uMrryJrbca 3 80 940 HM, KOTOpbrfi To3BOJIHJI pa3pa6orarb

ycrp ofi crBo S oprr,rup o BaHpIt oAHo $ oroH noro HMrlynbc a.
HosHgHa rloJro)Ke:a:afl. 2, BblHocuMoro Ha 3aIrIHTy, cocronr B

3KC[epr{MeHT€UrbHO yCraHOBJreHHbrX 3AB:aCIaMOCT.IX [pOlyCKHOfi CIOCO6HOCTI4

OIITI'IqECKO|O KAH€UIA CBfl3H HA OCHOBE KPCMHI,IEBbIX SOTOSNEKTPOHHbIX
yMHo)Kr{renefi or rrepeHarrpsx e:nnfl, AIrr reMrleparypHoro Al{ara3oHa 233 - 3 13 K,

Ha ocHoBa:n:atr Koropbrx paspa6oraHa MeroArIKa BoccraHoBJIeHI4r npoilycrHofi

cnoco6Hocrr4 TaKoro KaHaJra ao 30 M6urlc B ycnoBuflx Sononoro orlTl,IqecKoro
H3nf{eHr4s. ao 400 JIK B cl4creMe rlepeAaqr4 AaHHrIX Li-Fi.

HoeHgHa rroJro)KeHvrr 3, BbrHocLIMoro Ha 3aIrII,ITy, cocrouT B paspa6orKe

cuoco6a onpeAeJreHr.r{ reMneparypbl oKpyx(arcqefi cpeAbl B HHrepB€ilrle or 233 lo
313 K u ocBerrleHHocrlr B r4HrepB€Ire or 1 lo 400 JIK Ha SiO3y sa o4krH uI{Kn
r.r3Mep e lnkrfl. u rou6rrHnpoB aHHoro Aarrl HK a p eur43ylouero gTor c noco6 .

Pesynrrarbl flBJlf,rorcf, HoBrIMI{ u loJrrreHbr collcKareJleM

caMocro.rrreJrbHo. llo pe3ynbTaraM .U{ccepralll{oHHofi pa6oru rIoJIyreHbI 2

rr areHT a Ha rroJle3Hoe uso6pereHze Pecuy 6 turcu Eenapycr.

O6ocnoBaHHocrb H AocroBepHocrb BbIBoAoB rr peKoMenAaIlufi,

cQoprvryJrr{poBaHHbrx B Arrccepraqlrll. Pesynrrarbl, rpeAcraBJIeHHbIe B

Ar,rcceprarluoHnofi pa6ore, rroJDrrreHbl gKclepnMeHTaIIbHo c npHMeHeHI,IeM

cpeAcrB o6rercruBHoro KoHTpont: xanra6poBaHHoro u roBepeHHoro

o6opy4oBaHu.f,. PesyJrbrarbr He rporuBopeqar ocHoBHbIM 3aKoHaM $u:nru,
SneKTpoTexHr4Kra u ofrTr,rKt4 ) a TaKx(e pe3ynbTaTaM, IIOJITIeHHbIM ApyfHMI{
aBTopaMH. [ttr- o6pa6orKr.r p$ynbraroB v ycraHoBreHu.f, saBvcr4tuocrefi

HcrroJrb3oBaJrncb MeroAbr crarracrlrlqecKoro aHaJru3a. Taruru o6pasou, BbIBo.qbI,

npeAcraBJreHHue B Ar.rcceprarluoHsofi pa6ore fl Br.f,rorcs o6ocHoBaHHbIMH.

SSSerrHBHocrb paspa6oroK rIoArBeplKAeHa aKraMH BHeApeHus.

pe3ynbraroB B rrpor.r3BoAcrBo OAO (I4HTE|PAJb) - ynpaBnflrolqa.f, KoMrIaHI4fl

xonAr4Hra <<I4HTE|PAJI), OAO (IIPOMCB.fl3b>, a raKxe yre6nufi npoqecc yO

<<B el opyccKaq ro cyAapcrB eHH afl aKapaeMllt cBq3I'I > .

HayuHar, [paKTurrecKarr, oKoHoMIlrrecKafl H coll[aJrbHafl 3HaquMocrb

pe3yJrbraroB Arrcceprarlrrn c yKa3aHHeM peKoMenAaqnfi rro Hx

HCTIOJIb3OBAHHIO.

Hayuuan 3HavuJvrocmb B ycraHoBJIeHHI4 gaBucntuocrefi xapaKTepl{cruK

KpeMHr{eBbrx SoroeneKTpoHHbrx yMHo)Kutelefi or raKl4x $arropon KaK

reMrreparypa B Akrana3oHe 233 - 3I3 K, 4ll,tHa BoJIHrI orlrnqecKoro H3nyqer^ufl.

380 940 HM 14 repeHarpf,xeHr4e or -1 Ao 1 B, qro ro3BoJIktJIo pazpa6orarb

cuoco6 onpeAe relnvrfl, rrucra Soronon B orITHqecKoM HMrry/nbce B ycnoBuflx

H3MeHeHvrfl. BHerrrHefi cpe4u. B grclepuMeHT€ilrrbHoM ycraHoBJlenr4r4 3aBucnMocrl4

Kpl{Turrecxofi H rroporoeofi r{HTeHcI{BHocrIa onrurlecKoto H3Jrflel;lafl, or

npuno)KeHHoro Harrp.f,xe:nvrfl, or -1,0 Ao 1,0 B, a raruKe 3aBvlcvtMocrn

AlrHaMHrrecKofo Arrala3oHa v TTyBoTBI4TeJIbHOCTII OT TeMnepaTypbl oKpyxaroqefi

cpeAbr 233 - 313 K, AJrr4Hbr BoJrHbr 380 - 940 HM H I,IHreHcHBHocrI4 orlruqecKoro

H3nfreH:an [rrn SiOSy B Ar{ana3oHe 10-e - 10-5 Brlcv/ v pa3pa6orre MeroAIrKI,I

orrpeAeJreHr{f, AHHaMVrrecKoro Aktarra3oHa SiOOy, H€ rpe6yloqefi

lpeABapnTeJrbHbrx H3Mepelauit [oporosofi qyBcrBLITeJIbHocrId, noJlocbl



lrporrycKaHH.[ H ypoBHr [ryMa oT BeJrHrrr.rHhr BHeruHefo Bo3AeficTBlilfl, Ha

SoroupHeMHHK. B gKcnepuMeHTarrbHo nonyreHHblx 3HarreHnflx rlponycruofi
cnoco6Hocrr{ orrrurrecKoro KaHarra cBfl3r Ha ocHoBe SiOOy B ycJloBl4flx

orcyrcrBvrfl, H Harr4Lrvtfl, BHeruHefo otrrr4qecKoro H3nyqennfl.. B olpeAe lreuur4
ypoBHr Souonoro olrr4rrecKoro H3nfreHr4fl, ueo6xoAl4Moro Anfl (ocJIeIrJIeHLI.tI>

HccJreAyeMbIX $oronpI4eMHI{KoB.
IfparcmwtecKar u oKoHoJvtwtecKa.n 3HarllrMocrb [onfreHHblx pe3ynbraroB

o6ycroBJreHa co3AaHueM psaa napa6oroK rlrfr pit3HbIX c$ep rpon3BoAcrBa kr
xrr3HeAeflTeJrbHocTH HA OCHOBe SKCleprIMeHTiL[bHO IIOJITIeHHbIX AaHHbIX.
llpone4eHHbre HccneAoBaHrrf, rIoK€BEUII{ sHcorcHfi ypoBeHb

KoHKypeHrocrroco6Ho crvr rrpoAyKr\rlvr Pecuy6JII4KI{ Eenapycr ro cpaBHeHuro c

lrHocTpaHHbrMI{ aH€ulof aMH.

CoquanbHan 3HaquJt4ocmb pa6oru cocrollT B I4crIoJIb3oB anr4vt pe3ynbraroB

AncceprarlproHnofi pa6oru B o6pasoBareJlbHoM npoqecce y.Ipe)KAennfl,

o6pasoBanufl, <<EelopyccKa.rr FocyAapcrBeHHa.s aKaAeMut cBt3I,I>) AIrfl cryAeHToB

creqtr€ursocrefi 1 45 0l 02 <I4uSoKoMMyHI,IKaIIHoHHbIe cucreMbl) u 1 45 01 01

<IrInS oKoMMyHHKaIII{oHHbIe rexHoJIorLIH).

Ony6.nr{KoBaHHocrb pe3yJrbraroB AHccepraUHIr B nayuHoil neqaru.

OcHosHbre pe3ynbrarbr Aucceprapr orry6lnKoBaHbl B 25 HafrHblx pa6orax, B

ToM rrucre 12 crarcits Hayrrrrhrx us.{anplqx n coornetctsun c n. 19 lloloxeHl{.g o

npracprAeHr{rr freHbrx creneuefi v npldcBo e:nvrkr fIeHbIX snaHLIfi B Pecny6JII{Ke

Benapycr (o6qr,rl,r o6reuovr 9,6 aBropcKoro lucra), 2 crarbl4 B ApyrI,IX
perleffiHpyeMbrx xrypH€urax, 8 crarefi B c6opruEKax MarepIraIIoB HayrHbIX

xoHSepenqufi, I crarrq n c6opHuKax re3LIcoB AoKJIaAoB HafrHblx roHSepeHqzfi u

2 natertra Ha Iaro6pereHl{e.
CoorsercrBrre oQop*ureHHfl AIrccepraIIHIr rpe6onaHHqM BAK.

[ucceprapfl, vr anropeQepar B IIenoM oSopuJIeHbI B coorBercrBlau c

rpe6on aHvrflvtu rlHcrpyKrluu BAK Pecuy6JIrIKu Eenapycr. Texcr Al4ccepra\krvr
I43JIOIKeH IIOCneAOBaTeJrbHo vl JIorI4qHo, C AOCTaTOqHbIM KOJILIqeCTBOM

rpaSu.recKoro Marepr{ anra. Co4epxaHl{e aBTope$epara coorBercrByer reKcry

Ar{ccepTaIIHI{.
.Sapreqa HWl;t IIo l luccepr*aIIHH.
A. llo cyqecrBy

1. B rryHKre 3 <Hayruar HoBH3Ha) IroMHMo calraofi Qopr"ryJII4poBKLI
IrpHBoAflTCfl, OllpeAerrelJ^nfl, 14 pa3MepHocTb IIapaMeTPoB, qTo yxe qacrl4tlHo

cAenaHo B rleperlHe coKpalqeuuit H o6osHa'reHl'Ifi.
2. B rroJroxe:ar4fl. BbrHocuMoro Ha 3alqury BblHocldrcfl KoM6nnuponauuufi

AaTrrr4K TeMnepaTypbr H ocBerrIeHHocTLI, OAHaKO nolpelllHocTb onpeAeneHnfl'

TeMrreparypbr cocraBJr.rrer 4-60 , rrro cyqecrBeHHo HI{IKe Il3BecrHbIX 14

HcrroJrb3yeMbrx MeroAoB, rrpr4 groM B cauofi .{HcceprallldoHnofi pa6ore He

alduwr3HpyroTcr II ep c[ e KTlr BbI rr o BbI IIr e}IIIs. TOrr H O CTI4 H3M ep eHl{fl .

3. Ha crp. 104 orvreqaercfl 6oruuas B3anMocBfl3b HarrpDK elarrfl, npo6or ot

TeMrreparypbr B cnfrae 6olruero 3HaqeHHr rrocneAoBareJlbHoro conporuBIrelJufl,

SiO3y. OAnaro AaHHbrfi reguc rpornBopequr AaHHrIM ra6nuurr 5.1.



4. !.ls pxta pacuerHblx gHa.reHufi (naupuMep ra6tutJa 2.I Ha crp. 43)
rIpHBeAeHbI JII,IIrrb xpafiune 3HarreHurt H3 4vraila3oHa. BHsHsaror HeoAHo3HarrHocrb
BoctIpI{ flTr4fl, o6osHarleHufl eAHHr,rq rr3Mepenuit Ha pr.rc a.I, 3.4,3. 10. Moxuo 6ulo
rpocro yK€Barb XXX rr,rrA.

5. B cxeMe SopvrupoBankrfl, o4noQoroHHbrx HMrryJrbcoB He rpeAycMorpeHa
crlcTeMa oxJIaxAe}Jrlfl,, xoT.[ npeAcTaBJreHHbre pe3ynbTaTbr HccneAoBaHr{t
fIoKa3aJII{, trTO pefHcTpaLlufl, olTl4qecKoro H3JrrreHufl r{AeHTprrrHoro B cpeAHeM
oAHoMy Sorony Bo3MolKHa rpu reMneparype 233 K.

E. llo o$opvrJreHrarc.
B IIeJIoM AI4 cceprarlkrfl, o$opnuleHa AocrarorrHo aKKyparHo. I4Naerorc,s

orAenbHbre llorpelllHocrlr B TeKcre AHcceprar\r4n, He cHuxarcqr4e 3HaqHMocrb
HayrrHbrx pe3ynbTaToB r{ BbrBoAoB.

1. O.reHb MeJIKVe HaAnt4cH vIlrv pa3Mbrrbre u3o6paxenus. Ha pr.rcyHKax 2.2,
3 .  1 ,  3 .4 ,  3 . I4 ,  4 .5 ,  5 .  1 .

2. llepeuoc I4HIaIII{iuIoB orAenbHo or Sanrulurz crp. 1 1 <<Jlpr.rHbrfi BKnaA
COHCKATEJItr>.

3. Ouer6rcu rro ccbIJrKaM Ha I4cro.rnnrcuhepeHoc ccbrJroK Ha vcrorrHurcu 6es
reKcra (crp 6 a6sarl I, crp7, a6garl I, crp. 13 a6sarl 5, crp.l7 a6zag 2, crp 96
a6sarr g z ap.).

4. llepeHoc eIHHI4II IrcMepeuuit u caMux QneuqecKr4x 3HarreHuit va pa3Hbre
crpaHHIIbI (naupuMep crp. 40-4I), a rarcKe (orrr{caHue Sopuynhr:) H rrepeHoc
cauofi $optnryrrbr Ha Apyryro erpaHr{Iy (uanpuMep crp. 100-101).

5. Hanurrr4e opQorya$uuecKux ouu6or.

CoornercrBlre HayuHofi rcna"rrn0rlKarlrru colrcKareJrfl y.reHofi crefleHrr,
Ha Koropyrc oH rlpereHAyer. AHarH3 coAepxaHar Ar{ccepra\r4r4 u rty6nuxaguit
no3Bon.f,er cAenarb BbIBoA, rrro rnanz$vKarrvrr corrcKareJr.f, coorBercrByer
rpe6onankrflM, rIpeAbtrBJIfleMbIM K KaHAHAaTaM TexHr.rqecKHX HayK rro
crellu€ulbHocrla 05.27 .01 - TneploreJrbHafl eJreKrpoHr{Ka, paAuooJreKTpoHHhre
KoMrIoHeHTbI, MHKpo- Ia HaHogJreKTpoHHKa, npu6opbr Ha KBaHToBbrx eS$errax.

3an.nrcqeHne. [uccepra\Hs, KOTIEP|I4HOIZ Olrru BurcropoBHhr
<OuroeneKTpoHHble ycrpoficrBa Ha ocHoBe KpeMHHeBbrx SoroeleKTpoHHbrx
yMHoxIarerefi p.nfl crleKrpiilrrbHoro Anana3oHa 380 -940 HM)) rpeAcraBJrfler co6ofi
3aKoHrreHHyIo rnanuSlrKarlr{oHHyro pa6ory, coorBercrByer rpe6on aHuflM BAK,
npeAbflBJIteMbIM K Alaccepralll4flM Ha coHcKaHHe yreuofi creneHu Kalr'4up.ara
TexHplqecKl/tx HayK rro creUHEInbHocrI{ 05.27 .01 - TsepAoreJrbHar oneKTpoHHKa,
paAHooneKTpoHHbIe KoMrroHeHTbr, MHKpo- H HaHo3JreKTpoHvrKa, upn6opu Ha
KBaHToBbIX sQQemax, coAeplKLIT HoBbre HHTepecHbre pe3ynbrarbr rro
aKry€ubHoMy HarrHoMy HanpaBneHHro.

KOIIEP|I4HA Omra Br,rxropoBHa 3acJryx(r.{Baer rrpucyxr1eHnfl, yrenofi
crerleHn KaHAHAara rexHHrrecKHX HayK rro clerln€urbHocrr4 05.27 .01 -

Tnep4oreJlbHa.f, gneKTpoHLrKa, paArlosJreKTpoHHbre KoMrroHeHTbr, MHKpo- vl



HaHoeneKTpoHr4Ka, npu6ophr Ha KBaHroBbrx eS$exrax
rrpr.rHrlr4rrr4 aJrbHo HoBbre HalrqHo o6 ocno BaHHbI e peynbrarbr :

cJreAyroIIIue

l. Paspa6orKy cnoco6a QopvuEpoBaHr.rs o4HoQoroHHbrx raMrrynbcoB,
ocHoBaHHoro Ha ocra6r eHr4vr gHeprI4H otlTurrecKoro r{MnyJlbca, Anfl Anana3oHa
AJrr.rH BOJrH Or 380 AO 940 HM A Ha perynHpoBKe Berr{rrHHhr OCla6lelFlvrfl, sHepfr{Lr
orrrprqecKoro u3n1..{eHnfl, rro pe3yJlbraraM KoHTpolrfl, 3a KoruqecrBoM $orouon n
olrr4qecKoM HMlynbce rrpr4 rroMorrlu KpeMHVeBoro QoroeneKTpoHHoro
yMHolKkrrers,, pa6oraroulero B pelKIiIMe crrera Sorouon, orruqaroueroc.n or
u3BecrHbrx cra6urusaquefi gHeprur4 vrMrryJrbca Ha ypoBHe oAHoro $oroHa.

2. Paspa6orKy MeroAktKH peracrpaqlz'r un$opnaaqr{oHHoro rloroKa,
TpaHcJrnpyeMoro orrrraqecKr.rM r43nyreHl4eM B crreKrp€IJrbHoM Auarra3oHe 380 - 940
HM, B OCHOBy, KOTOpO|O frOJrO)KeHO r(3MeHeHUe Hanp.fl)Ke}Iurfl. rII'dTA}IVIS.

KpeMHHeBoro SoroeneKTpoHHoro yMHoxvrenfl, B gaBucr4Mocru or BeJIH.TI{HrI

Sononofi ocBerrleHHocrr4, r{3MeHsrouleitcs B r{HTepBarre 0 Ao 400 nK,
HC MEHCErro3BoJrqrouzfi o6ecuerrr4Bar6 cKopocrb nepeAaqu nu$oprr,r a\uu

30 M6ur/.
3. Paspa6omy cnoco6a orpeAeJreHra.f, reMrreparypbr H npeBhrrrreHl4q ypoBHf,

ocBerrleHHocru Ha ocHoBe r{3MepeHnfl, TeMHoBoro roKa vr KoHTpon.f, Sororona
KpeMHpreBoro SoroeleKTpoHHoro yMHorxvrrerfl,, no3BoJl.rrouero perplcrputpoBarb
reMrreparypy oKpprarouefi cpeAbl B HHrepBarle or 233 Ao 3I3 K H
KOHTpOnHpOBaTb ypOBeHb OCBeuIeHHOCTLI B I4HTepB€Lre Or 1 lO 400 rlr.

O0uquarrrsufi orrrroHeHT, KaHAI4AaT

TexHI,IqecKI4X HayK, AOIIeHT, 3aBeAyrcIqU?I

ra$egpofi rpoermupoBaHl{t unSoprvraqploHHo-
KoMrrbrorepHbrx cucreM yO <<Eelopyccxufi
ro cyAap crseHHrlfi yHLIBep cLITer zn S opnr arvtKur
v p aI.I/oSn e KTp o HI,I KI{ ))

Coset no saIqHTe
Anccepraurf, nPH FIYI{P
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