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o$uqaa.rrrHoro orlrlol{eH'ra CrporaHona Kuprarna AlexcaHApoBrzrra Ha Ar4ccepraur{rc

fpys4ena Anexcau4per Cepreenu.ra (MeroAhr rrpoeKT:apoBa:rrafr BhrcoKorz3SnparemHrrx

nararqlo6loKoB Ha c)oHoBe Snnrrpon Ha rroBepxHocrHbrx aKycrraqecKr4x BoJrHax>,

[peAcraBJIeHHyIo ]Ha colacKaHue yudHofi creuenu KaHAr{Aara rexHr4qecKrax HayK

no cilelll4anbHo crt4 0 5 .27 .0 1 <Tnep gorerbHa-fl oJi eKTp oHr4 Ka, p aArrog Jr eKTp oHHbr e

KoMtroHeHThI, MI4Kpo- r4 Har{o3JreKTpoHr4Ka, npu6opbr Ha KBaHToBhrx e$Qexrax>

A nrya.rrurocrb ArrcceprarlrronHoro HccJreAoB anus.

B Hacro.lrlee BpeMr: npo6reurt coBeprrreHcrBoBaHrls orerrecrBeHHofi

oJIeKTpoHHoft xonanoseurnoff 6a3rr (3KF) npuo6peraror BoKnefiuree 3uaqeHrde B cB-f,3r{

c yBeJII4rreHI4eM o6rdrnra Irx [porz3BoAcrBa, pacrflnpeHr{eM o6laqreft [pr4MeneHr4r,

a rarcKe Eo3pocme[ r<o,ru<ypeuuueft n npo6neuaMr4 nocranxn sapy6exHoft 3KB.

OAruarr,t LI3 uan6o.nee pac[pocrpauduurrx v nocrpe6onaHHbrx rkrrroB 3KF

B pasluvuofi a[napilype o6pa6orr<lr cr{rHarroB ffBJr.f,rorcr ycrpoficrna .racirorHofi

ceJIeKIIuzt I4, B qacrHocrrr, Sunnrpu Ha [oBepxHocrHbrx aKycrr4qecKr4x BoJrHax (IIAB),

rIo3BoJI.rrcIrIHe peanl43oBarb mupoxraft Ar4arrasou rroJroc rporycKaHr4{ or 0.05% lo l00Yo

Ha qacrorax Ao 3 l-fq. nlacrorso-ue6upareJrbHbre rapaMsrpbr Sulrrpon IIAB

B SUa.l:I4reILHOii CTrsfrelal4 OrrpeAeJrrroT KaqeCTBO a[[apaTypbr, racnolrsyeuofi

pa3Ir4rIHbIX cr4cTeMax cBr3r4. }IABHTAIJVII"j. paAI4 OJTOKaUTTOHHOT4

TeJr eKoryf MyHr.rKarluo H HoLr a[rap aTyp e r{ cr{cTeMax ylpaB Jr eHvrs..

Buecre c reM, rrpx4 rrparKTr,rqecKoM r4crroJrb3oBanvkr raKux Sranrrpon 3aqacryro

Bo3HI{KaK)r upo6neMbr, cB-rr3aHHbre c KoncrpyxrusHoft peaJrn3aur4efi, oco6eHHocrsMr4

BKJIroqeHI4-r I4 corJlacovanvrt Sram:rpon IIAB c oKoHeqHhrMH gJreKTpoHHbrMrr y3JraMr4,

tITo 3arpyAHfler AocrlrlxeHr{e [peAeJrbHr,rx [apaMerpoB Sznrrpor v an[aparyplr

B IIeJIoM. B srofi c,nfl3vI sa4arra pa:pa6orr<u vr coBeprueHcrBoBaHr4tr qacrorHo-

uz6upare.nbHblx uurpo6roron ([II4M), coBMerrlarcrlr4x B eAr4HoM KoHcrpyKTr{BHoM

v cxeMorexnlaqecKoM racrroJrneHr{r4 KaK Sr,rnnrprr Ha ilAB, TaK pr oJreKTpoHHbre

KoMrroHelrrbr, Koropofi nclcn-rn(eHa Ar4cceprarlrroHnax pabora A.C. fpy:4ena, r{Meer
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ooJlblrloe npaKmwercKqe 3HAqeHUe p\ HecoMHeHHO, {BJrrerC_rI AKmyunbHort

u csoestrreMeHHoit. Fe,tueuue etofi npo6JreMbr r4Meer BarKHoe HapoAHo-xos.f,ftcreeHHoe

3HaqeHue, o6ecleqzBas cnltxeHr4e cror4Mocrr4 vr rpy4oevrr<ocrz r{3roroBJreHr.rrl

an[aparyphl rlput ux cepnfiuou I43roroBJIeHr4r4. CosAaHrae 6asosrrx ronc:rpyrqrafi

ceJreKTr4BHbrx nazrpoonor<oa Ha ocHoBe Qnmrpon Ha ilAB B Koprycax

AIrfl rlolBepxHocTHofo M0HTa)Ka no3BOJrr4T CyrqecTBeHHo y[pocTr4Tb cTpyKTypy

vr rIoBbIoI4Tb rloMexo:]aqulqeruuocrr 14 Hagdxnoc:rr BXoAHbrx u BrrxoAHbrx y3JroB

upu€nao - nep eAaroqt4 xycrp ofi cr.B yrrp aBJr enils. v cBr3 r4.

l(ncceprallzrl cocrol4T I43 BBeAeHr{-fl, verurp€x rJraB, 3aKJrroqeHvts u 6v6tuorpa$wu

III4TI4pyeMoft lzteparypu. Marepkrur 1r4caeprar\krLr xopouo crpyKTyprzpoBaH rro ruraBaM,

IIpI4BeAelIHbIe B AnCCepTaIII{I4 I}hrBOAbr r4 peKoMeHAarlril,r, B ocHoBHoM, cooTBercTByror

pe3yJlbraraM pacqeron 14 oKcrtepvMeHToB, [oJryqeHHbrM B rrpoqecce vtccxegonauufi.

Eo nne4euI4l4 B ooorBerc:rBl4r{ c rpe6oaannflvtwBAK csopuynupoBaHrr ocHoBHbre

IIOJII{ pr gal.aqv pa6orrr, o6ogHaqeubr MeroAr,r r4ccJreAoBaHuit, yxasaHa HayqHa.f, HoBt43Ha

pa6orrr, ocnoBlfble noJIo)KeHH.rr, BbrHocprMbre Ha 3axJvrry, a raK)Ke, o6ocnoeaHa

AocroBepHocrb pe3yJlbraroB, orpilKeu rz.rHrrft BKJTaA corzcKareJrr, yKa3ana anpolagur^

pa6o:rrr 14 rIoATBepxAeHo coorBercrBr4e Ar4ccepraur{r4 flac[opry uayuHofi

cIIeuI/IaJrE,HocTI4.

B nepnofi rJIaBe paccMonpenbl ocuoBHbre rrpr4Hrlr4nbr pa6oru r{ MoAeJrprpoBanr{t

nAB Su.nntpon, rrptlBr3AeHbl ocHoBubre [apaMerpbr H xapaKTepr4crr4Kr4 ycr{Jrr4TeJrbHbrx

Mt4KpocxeM, a rarcKe Kpl4Tepr4r4 nu6opa ycr4Jrr4TeJr6Hbrx 3JreMeHToB B paMKax

rIocraBJIeHHbIx rl pa6orre gaqaq" Ha ocnoeannur alrruwrsa vuerorqeficr oreqecrseuuofi

sJleMeHr'rlofi 6asrr, o6or;HonaH nu6op 6asonofi Mr4Kpocxervrst (1324YB6H4 rporr3BoAcrBa

HII|I <Ilynncap), uaudonee rIoJIHo yAoBJrerBop.{rcuar rpe6onaunrM, rrpeAbrBJr-f,eMbrM

K IaHHoMy KJraccy npra(lopon, BmJrroqa.f, pap;vra\voHrryrc c:roftrocm.

Cne4yer orMerl4Tr, KoppeKTHocrb 14 o6ocuonanHocrb nrr6opa

cxeMorexul,IqecKoro po[renr4rr n KoHcrpyKur4rd rI.}l4', nponeg€nHrrx B Aansofi rJraBe,

qro n oA'ff ] ep]KAe Ho 4 an n H e fi ru vrMW vrc c ileA o B aHl4.f, M r4 r4 o Kcrr ep rzM eHTaM V.

Bo nropoffi fJIaBe 6oree leraJrbHo paccMorpenrr cnoco6u SopuraponaHa.a

qacrorHblx xapaKTeplrcrrlK ( ranrrpon IIAB v KoucrpyKTr4Bno-TorroJrorr4qeeKr4e

o c o6 enHo cril B crp eqHo - Ilrrbrp eBrrx np eo 6p a3 oB areJr eft p a:luuHbrx rr4rroB.



Ooo6oe BHI4MIIHI4e yAeJIeHo MeroAaM paspa6orxz Snnr:rpon c MrLJrbrMr4

BHocIrMhrMIa norep.tvll4, KaK nau6oree [epcrreKTrrBHoMy HarrpaBJreHr{ro pa3BrTkrfl

coBpeMeHHbIX IIAB tpunrrpoe. K rlo3rrrr4BHbrM ac[eKTaM 4auHofi rJraBbr cJreAyer

orHecru rlpeAJloxeHHyno xnaccr,rSzKallI4ro Sunr:rpon, qro rro3BoJrr{Jro o6ocnoeairr nu6op

oIITVMaJIbHbIX I(oHcTp,yKT'I4BHux pe[reHufi Qunrrpon 4nx vx [pr{Meqe[r4s, B rII4M

I4 [OATEepAI4TE KOppeKTHOCTb C,UeJraHHBrX BbTBOAOB C frOMOrrIbrO SKCnepHMeHTaJrBHbrX

pe3yJrbTaToB.

OnzcallHa.s n 4anuofi uraBe CAIIP v ps1 crrequaJrv3upoBaHHbrx nporpaMM

Arrfl pacv€ra kI cl{Hle3a $rzrnrpon Ha nAB [o3BoJrrror rrpoBoAr{Tb paspa6orry

SJIeMeHToB ceJreKIII4H AocraronrHo orreparl,IBHo I4 tsblcoroft creneHbro aAeKBarHocr[

MOAeJrr4pOBAIJI,jq..

FIa ocHoBe I{Meroueroc-f, nporpaMMHoro o6ecueqeuu.q v [peABaprzTeJrbHbrx

gKc[epI4MeHToB pa":pa6oranbr prg3lso"bre rr4rrbr froJrocoBbrx Qunrrpon (zvne4aucnrrfi,

ronrqenoft, c rrpoAonluofi aKycrr4qecrofi cegsrro), a4aurzpoBaHHbre K npr4MeHeHraro

B cocraBe q14M. .Pesylnraru 3Kcnepr4MenTilJrbHbrx ucurcgonawuit $nnrrpon
[oATBepII4JIIr Koppe]$Hocrb paspa6orox Lr r4x ooBMecrrrMoerb c ycr4Jrr4Telruoft

uurpocxeuofi.

fraea 3 nocnrxrqeua pa":pa6orre u gKcrrepr4MenTaJrbHoMy r4ccireAoBaur4ro

qacrorHo-ceJleK'ul4BHbD( l,rzrpo6roxon Ha ocHoBe pa3paloraHHbrx IIAB Sulrrpon,
nrr6pannofi yculnrersuofi MrrKpocxeMbr 14 o6ocHonannoro KoHcrpyKTr{BHo-

cxeMorexHl4qecxofo perueuzx. B 3aAaHHoM qacrorHoM gzaua^:oue (4o 1500 MfU)

pe3yJIbTaTbI 3KC[epI4MeHTOB, B IIeJTOM, [OATBep)KAarOT TeOpeTrZqeCKr4e BbTBOABI, XOpOmO

KoppeJll4pylor c AaHHhIMrz MoAeJrr,rpoBaHnfr. vr coorBercrByror rpe6onaHuxl,r,

rIpeAb.{BJI.{eMbIMI4 r IILIM B pa3rlar{Hblx ycJroBr{rx OKcrrJryaTar\krrr, B ToM qr4cJre, r4 rro

M exaHr,rqe cKIrM I{ KJrI{M arl4rrecKl4M B o3Aefi crB I4f M.

llcuolrsyeMble IrBMepI4TeJrnHbre npra6oprr v oeHacrKa coorBercrByror

coBpeMer{urru lpe6oBatHI4lIM I( MerpoJrofr4qecKoMy o6ecueveHr4ro gKc[epr{MeHTilJrbHbrx

I{ccJleAoBaHrafi, v]]o [ollrBep]KAaer KoppeKTHocrb noryqeHHrrx n pa6ore p€yJrbraroB.

B rnaee 4 paccuorper{bl Bonpocrr rrpoeKTr4poBaHwr [perlr43r{oHHBrx KoHTaKTHbrx

ycrpoftcrn, KaK AJI.a l43MepeHmrr orAeJrbHbrx ilAB Slrnrrpon, TaK u gIrIM. Cne4yer

orMerlzrb, qro npo6leua cosp.ankrs, r.r3Mepr.rreJmuofi ocHacrKr4, o6ecue.r[saroqefi

BblcoKyro cre[eHb AocroBepHocrr4 rroJryqeHubrx napaMerpoe CBH ycrpoficrn rBr-rerc-{



BecbMa ilKmyunbHoii 3adaqeil, I,IMeroqefi 6olrnroe [paKTr4qecKoe 3HaqeHr4e

AJI-[ KOHTpOJI' 14 peaJII4saIIU[ [peAeJrbHhrx [apaMerpoB a[flaparypBr B rIeJroM.

Aeropola rrpeA.nroxer{bl MeroAbr rrpoeKTarponaH:as. 14 KoHcrpyKur4r4 pil3rr4r{Hbrx

BapI4aHToB KoHTaKTHblx ycrpoi.icrs. B 3aBzcl4Mocrr{ or qacrorHoro Ar4arra3ona pr rr4ila

Kop[yca [r3MepteMoro upudopa olpeAeJreHhr KoHKperHBre KoucrpyKTr4BHbre perrreHrr{

KoHTaKTHbIx ycrpoftcrLa, o6ecneq[Barorlr4e MI4Hr4MaJrEHhre I{cKDr{eHVlr xapaKTepl,rcrr4K

Qunrrpon u rII4M nlll4 I4x l43MepeHr4r4 w recrtrpoBanprfi. Kaqecreo pa:pa6oraHHbrx

v I43roroBJIeHHbIX Icon:TaKTrrbrx ycrpoficrn [poAeMoHcrpt4poBaHo He roJrbKo

cpaBHI,ITeJIbHhIMrr pe3yJlbraraMr4 rasnaepenuit c [oMorrlbro ycrpoficrn Apyrr4x

npopl3BoAzterefi, Ho vr [oATBep)KAeHo r4ccJreAoBaH4sMpr c r4crroJrBgoBaHrzeM

coBpeMenurrx npu6opoB r4 cnoco6on cleKTpaJrbHoro cKaH:ap oBanufl .

Ilpaxmuaecxuui aHmepec, Ha rrrofi B3fJrrA, TarcKe rrpeAcraBJrrer [peAJrox(euHa.rr

MeroAIrKa I4cKJIIoqeHLnq. BJrr4flr^vtr [apa3r4Tubrx gJreMeHTon KV Ha rrapaMerpu Sulrrpa,
qTO nO3BOJIteT He TOJII'KO OIIOFII4Tb ero peaJlbHble XapaKTepI4CTpIKV 14 VrX COOTBOTCTBI4O

pe3yJlbraraM MoAeJII{poBaHVs,, Ho Lr c 6ortrtuefi ToqHocrbro rrpoBoAr4Tr, uo46op

SJIEMEHTOB COffIACOBAHI,I' 
"

Brrnogrr no pa6ore coorBercrByror npr4BeAeHHbrM B pa3AeJrax Ar{cceprarlr4r4

pe3yJrbTaTaM.

K HecoMHeHHbrM AocroI{HcrBaM 4r4ccry'rarJrrv cJreAyer orHecrr4 rny6zHy

rIpoBeAeHHbIX UCClte4OnaHUfi, [paKTUqeCKyro HanpaBJreHHocTb [olyqeHHbrx

p%yJlbraron I'I 6olrllrc,ffi o6reM 3Kcrrepr4MeHToB, noATBepxAarour4x ocHoBHbre BbrBoAhr.

Cogepxauue aBTope$epara rloJluocrbro orpaxaer ocHoBHbre froJrolxeHr4rr [vtccryTarJ:azl

Anpodaqun dat:cepma4uottuoit pa6omu: ocHoBHrre pe3yJrbrarbr Ar{cceprar\w

ony6nzroBaHbl KaK B [epI4ollnqecKr4x HayrrHbrx )KypHullrax, TaK Lr B orAeJrbHbrx

c6opunrax, AoKJIaABIrBaJrwcb Ha pa3rr4qHhrx rou$epeHrJprflx, qro rroATBepxAaer

wx docmonepHocmb u uKmyoJnbuocmu

3alre.raHun no pa6ore

Cne4yer orM err4Tb rreKoropbre HeAocrarKr,r Arzccep r arJr4pr.

I " B paOore He AocraroqHo no4po6no BErrroJrHeH cpaBnr{TeJrnurrfi anaJrpr3

xapaKTepl{crliK cyrqecrrByroqr4x aHilroroB r{IrIM Ha ocHoBe Qunr:rpon Ha ilAB



KaK orerrecTBeH[Ioro, TaK 14 3apy6ex{Horo rrpot43BoAcrBa c BHoBb pa3pa'oraHHbrMrr

IIAB-ycrpoficrnanau.

2. Bueqarnge,t ilpaKTl{r{ecKaf, 3Haql4Mocrb paSoru, oAHaKo HI4rIefo

He cKa:iaHo o rroATBelp)KAeHrdH ed arraiuu o BHeApeHrrr4.

3. B [epBoM pa3AeJIe rJIaBbr 2 paccMolpeHbr Sranrrprr c r]oBbrilreHHbrMr4

BHocI4MbIMI{ rloreptMl4 (rpancnepciubHbre, neepurre), Koroplre B 4alruefiueu
He rlpl4N{eH.f,torc-lt B cocraBe r{I,{M. Ha vrofi B3fJrrA, Aanurrfi pa3AeJr cBr4AereJrbcrByer

o6 epy/tlllll4l4 aBTopa, Ho He r4Meer rrp,xMoro orHorrreHr4r K ocHoBHoMy ooAepx(aHurro

Ar,rccepTauvr4.

4. llppr aHaJII43e ocHoBHI;rx rr4rroB Sranrrpon IIAB c MaJrbrMr4 BHocr4MbrMr4

rloreptMlr He peccMCrTpeu rarofi rrepcrleKTrrsHufi Turr $rnrrpon, KaK ru6pz4uue

Qulr:rpr'I, B cocraBe Koropblx rrprzcyrcrByror r(aK 3JreMeHTbr c npoAoJmnofi

aKycrlirrecr<ofi csss rro, TaK I4 r,rMfreAaHcHbl e.

5. 3$SercrunHocrb paspa6oraHHoro MeroAa noAaBJreHrrr napa:vrruofi IIAB-
cocraBJrtrorqeft nenyqeHl4.f, [ilfl pa3rrvrqHbrx cpe3oB wvto1aTa lrkrrufl. sa c.rdr HaHeceHr.nr

AorIoJIHarelrsoffi uliitrxra SiO2 Iuarofi ToJrrrlr4Hbr rpe6yer 6olee ncecropouuefi

u o6cro.srelrsofi apry MeHTaur4li,r.

Hecuorpx Ha y.Ka3aHllhle FreAocrarKr4 cJreAyer orMerr4Tb, qro Aracceprarlr4or{Has

pa6ora A.C. IppAelra flB.Il-uercfr 3HarII4TerbHbrM BroraAoM B Teopr4ro r4 rrpaKTr,rKy

rrpoeKTr,rpoBaHrrrr kr nporr3BoAcrBa Qnnrrpon Ha IIAts H rII{M Ha Hx OcHoBe

c npeAeJIbHbIMI4 IIapaMerpaM]a qacrorHbrx xapaKTepr4crr4K, rrpr4MeHeHr4e Koropbrx

o6ecneq[eaer 3rraqr4renrurrii 3roHoMr4qecxrafi s$Serr.

3aueqasnq HoctIT yrorrHt[oturafi xapamep u He BJr?r[ror Ha o6rqyro BbrcoKyro

orIeHKy Arrcceprarlzosuofi pa6orrr.

Cronr orMeru'ltb, qro B anropesepare AocraroqHo rroJrHo vr o6rer<:rzsHo

orp ax{eHbr ocHoBHbre p ffi y,rrb'rarhr rrp eAcraBJr euuoil Ar,rcceprarlr4r4.

3aK"rrroqeHne

![racceprallus A. C . fpye4ena <<Mero4u rrp oeKrr4po B aHLr fl BhrcoKor43 6r.rp aremHrrx

uttrpo6loroe Ha ocl:IoBe $lrnrrpon Ha [oBepxHocrHbrx aKycrlzqecKr4x BoJIHax))

IlpeAcraBJr-rrer co6oii sanepmduuyro HayrrHo-KBannQur<aqrroHHyro pa6ory pr

coorBercrByer BceM rpeGonauraru n.n.9-14 llononcenlrs BAK PO (O npacylr{Aeur.rr4

yqeHbIX creneuefi >>, rIp'OAbtBJIseMbIM K KaHAI{AaTCKI4M AI4ccepTaI{I4tM.



Axrya-nrHocrb pellaeMr'Ix upo6reu, :uay.lrnafl pr [paKTr4rrecKa.rr 3Haqr4MocTb noryqenHhrx

pe3yJIbTaToB [O3BoJI{IlcT cAeJIaTb BbIBOA o TOM, qTO peueHsvpyeM.afl pa6ora, oTBeqaeT

rpedonaHntna BAK, tlpeAl"rBil.seMhrM K KaHAr4AarcKrrM Ar{cceprarlr4{M, a ed aBTop

AlerccanAp Cepreennv lpyrgen 3acJrylKrrBaer rrpr4cyxAeHr4.rr yu€Hoft crerreHr4

KaHArrAara rexnl{qectu4x HayK rro clerlr4zrJrbHocrr4 05.27 .01 <Tnep4oreJrrHat

SJIeKTpoHI4Ka, paAl4ogreKTllonHlhre KoMnoHeHTrI, Mr4Kpo- pr HaHooJIeKTpoHr4Ka, npu6oprr

Ha KBaHTonrrx eQQeKTitx>.
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