
OT3bIB

Ha aBropeoepalr AHcceprarlHrr cuunqrtuofi TausHn BuxropoeHrt

"MeTOgt,I MOAeJlnpOBaHntl BbIcOKOI{r6UparelLHbIX yCrpofiCrn

qaCToTHOil CeJIeKIIuu Ha IIOB9pXHOCTHbIX aKyCTuqecKIIX BoJIHaxrr'

rIPEACTABNEHHOfi Hi} OOHCITAH:?.E YIIEHOfi CTEIIEHI{ AOKTOPA TEXHHIIECKNX

HayK rr0 clequaJrbHocTrl 05.27 .0I - "TnepAoreJlbHatl 3JIeKTpOHI4I(a,

paAr{oOneKTpoHHbIe KoMIIoHeHTbI, MIlKpo- 14 HaHosJleKTpoHHKa, 11pl46opbl

Ha KBaHTOBbIX 3q)seKTaxrl

Vcrp ofi crB a Ha ilo B epxHo cTHbIX aKycTHrI ecKI4X Bo JIHaX (|IAB ) tBJI-fl lorcfl

onHr4Mr4 I43 r$IrcqeBblx I(otv{rIoHeHToB 6ollrunllorBa coBpeMeIlHE'IX paAlro3neKTpoHHbIX

cr4cTeM o6pa6omu I4 nepeAar{I4 HHS9pMaUI{H KaI( HapoAHo-Xo3flfrcTBeHHoro' TaK 14

c[eulraJrbHoro Ha3Haqe)Hrzs. ocoSeHHO IIIlipOKo ycTpofi cTBa HA IIAB Uononb3yloTa'fl B

MHofoKaHaJrbprbrx cl4areMax Mo6unr,Hofi ra cuyrHl4KoBofi cBfl3r4 Alrf ilenefi '{acrorHofi

ceneKrdql{ B ,4l4a[a3ose 2Cr+3000 Mfq. Brtecre c reM, I{enblfi ptIA rlpo6neM

coBepIueHcTBOBaHHfl y 3Tpofi cTB qacToTHofi ceneKlJ]/j/. Ha IIAB, B qacTHocTn'

AOCTLIX9H r4e L4.xIIpeAeJIbHbIX napaMeTpoB, Ao HacTo-flIqefo BpeMeHH He perueHbl' B

nepByro oqep€)Ab 3TO OTH()CkrTQfl, K TaI(HM napaMeTpaM KaK pacllll4peHHblfr AUaIIa3OH

pa6o.rgx qacTOT, MaJrr,le ElHocr{Mbre [oTepn, BbICOKa-g V36I4paTe.lIE,HOCTb, AorIycTI4MbIfi

ypoBeHb Morr1lrlocT14 BX.OAHO;O Cr4filala, KoTopble B 3Har{I4TenI'Hoft Mepe o[peAenflIoT

KAIICCTB EHHbI E XAP AI(T9PI'ICTI4KII AIIN AP ATYP bI B UE JT O M'

B erofi cBtI3vrAlztccepral1l4oHllatl paSoTa Cuuuqusofr T'B', tIocBtIUIeFIHatI

KoM[neKcHo\4ypaccMoTpeHlIloHoBbIXMeToAoBMoAenI{poBaHvI'].

BbI coKOI435 np arelrHblx ycTp ofi cre q acToTHoft cel exqur a y nyqIIeH HrIMI{

xapar{TepuaTuKaM1-r4 r{X KOHCTpyKIII4OHHO-T9XHOJIO;I{r{9gKSfr peanltaII4I4 
'

HecOMHeHHo trKTyaJIbHa H IIpeAcTaBJIfleT [paKTHrIeCKHfi HHTepec Anq C[eqHaIIHcToB

KaK B o6lacrre npoeKTKpOBaFIu.fl aI(ycTo3neKTpoHHbIX ycTpofrcTB, TaK V Anfl'

p a3pa6orrluKoB p aAHoarnap arypbl'

K uncny HauSolee 3HaqHMbrx pe3yJIbTaTOB pa6oTbl CUUAqUsofi T.B. cneAyeT

OTHECTI{:

1 . KonanleKcHylo MiIKpoMoAenb HeoAHopoAHoro BcTpetIHo-IuTbIpeBofo

[peoSpa3oBaTeIIt FIa ocHoBe MSAI4OI4UI4poBaHHbIX ypaBHeqI4il cBl3aHFIIIX MoA'

yrrr4TbrBarou{at MHoroMoA(lBbIft xapaxrep pacflpocrpaHeHnfl BoJIHrI, KoHeqHoe

conpo1r4BJreHue 3neKTp9AOB; rrorep11 Ha pac[pocrpaHeHl{e BOJIH6I, O6yCnoBJleHHbIe

ilpeoSpa3oBaHHeM ilAI]/ftlIAB n oSteuuylo BonHy; .4l4crepcHlo cKopocrH BorlHbI or

q acToTbI ; BIH-trHUe M aoO a-il JI eKTp Hq e cKo ro Hafpyx(eH vLfl' HA tIO B epxHo cTb

[be3oDJIeI(TpI4Ka, a TaIOKe BTopr{tlHble 3neKTpoMafHHTHbIe 3SOeKTbI' o6ycnoBJIeHHr'Ie

TOrIOJlOfHeil n legogJl eM:eHTa Ii 3 Jle\4eHTOB KopnycoM'



2, Cewug.n.eMeHTH)/Io M oAe JIr upe o5pa3 o B aTeJI,[ B OJIH oB oAHo f o TLlTIa,

YIIHTbIBAIO]|l\Ag, BJTKI'IHI'IE ]\4CTANNI'I3I{POBAHHbIX SNEKTPULIECKHX II]IIH H 3A3OPOB HA

ocHoBHbIeXapaKTepI4c-tvIKvIaKycTI4qecKofoBonHoBoAa.

3. Maxpol4oAeJIH lI MeroAbI MoAenHpoBaHI4s cpnngpon ua IIAB Ha ocHoBe

p eB ep cr4BHof o MIIO ul n.rmu- o5p a:nrrx MIIO c H e oAHop OAHbIMI4 up e o6p a: oB areJlfi MI',I

rrpr4 HeHyJIeBoM ypoBHe OTpalKeHZfi n sIeKrpoAHbIX cTpyKTypaX p.nfl' pa3nI4r'IHI'IX TI4tIoB

rrbe303JIeI(TpI4KOB.

4. Cracrervty aBroMarl43l4p oB aHHoro npo eKrl{p oB aHuf Snnrrp on na IIAB

pa3nr4qHoro dryurqr4oHairrbFroro r{a3Har{ eHr4trHa qacrorHblft Ai{ala3oH 20-3500 Mfq z

AHa[a3or{ roloc [ponycKar{Hr 0,0I-B0oA, oSecne'IHBaTOU]atI 3aMKHyrbtfi qurn

npoeKTHpoBaHI4tI oT aHaJIH3a I4cXoAHbIX TpeSor,a:ntIfi' x Sranlrpy .4o nonyqeHu'f,

Torrorrorr4rlecKux rrporpaMM li3ro'roBJl elafl. dlorouraSJloHoB B pa3nnrrHrix dlopNrarax

Ha rvrofi B3fJr{A, Ar.rooeprarl1afl COA9p}I(HT OneAyrorque IroBbIe pe3yJrbrarbl:

- AntT a1arrvr3anpeospa3oBareJrr BonHoBoAHofo T]aI;'A c Manofi anepTypofr npe4loxeHa

ceMrr3JreMeHTHa..fl MOAeJrb, yr{HTbrBaIOr\atr, BnvtrHve Merannr{3lipoBaFlHblx 3neKTpI4rIeQKI4X

rrrHH r{ 3a3OpOB I{a OcHoI}HbIe XapaKTepHCTI4KH aKyCTHIIeCKO|O BOJIHOBOAa' qTo

co orB ercrByer p eaJrbHo il c'rpyKryp e np eoSp a3 o Barent ;

- ror(a3aHo, rITo rIpI4 ane)pT,ype npeodpasoBaTelq oT 3 Ao 4 Anuu BSJIH Bo3SyXAaeTctI

TOJTbKO OAHa OOHOBHa.fl lvfoAa, ilpr{ 3ToM AI4AIIepCUT $a:onofr ct<opocTl'I He npeBbIIXaeT

O,3u ,rrro [o3B,cJrrer rrpoeKTnpoBarb naaloraSaplrrHble ycrpoficrBa Ha nAB pa3nHrrHoro

noHcTpyItTlIBHClfo HcrIo"lIHeHux, o6nagalou{ux ManbIM ypoBFIeM HcI{a}KQHI{fi'lacT.o.fHtrtx

xapaKrepHcrHK;
- rIoKa3aHO, rITC) npl4 Cr{Irre3e yarpoficre Ha

I{aHaJIa, MOAbI lperbefo H l3blrlre |IoptAltoB

HX BO3SylK ae[r4tt' He3Har-IlllleneH ;

- Anq pfl;'a cpe3;oB IlI4oSaTeL IIvITVfl., 'raFITaJIaTa IItITI4fl', KBapIIa H [be3oMaTepHanoB

ceMefi cTB a rTalf acvTa p o3ynbTaTbr rI o JIyLIeHbI MaTeM aTI4LI e CKIle B bip a)IteHI4t,

oilpeAenflIouIue 3aBI{cI{MooTb ocFloBnrrx COM-[apaMeTpoB oT TI4IIa I4 feoMeTpHI4

snexrpo4r{ofr crpyKTyprbr 14 Ttrna Hc[onb3yeMoro [r,e3o3JIeI(TpI4I(a, oSecne'Il4Baloul4e

cxoAr4MogTb TeOpeTHr{eoKHX H sKCIIepHMeHTaJIbHbIX pe3ynbTaToB B npe'qenax oAHofi

r4Tepa\wv;.
- pa:pa6oTaHbr Mar(poMoAeJrb 14 KOHOTpyKTI4BHO-TeXHOJIO|I4T{eaKI4e MeToAbI

MoAenr{po BaI{utL l{MneAaHcnrtx cfunlrpoB na |IAB c BblcoKofr exo4uoil uou{uocrblo?

oSecnequBrul4e o5pa5o'rxy CBq cI4rHaJIa c ypoBHeM MolIlHocrw Xo 2,3-5 Br ;

- pa:paSoraHbr MeroAbr MoAenr{po BaHr4fl. cBepxrptlMoyfonbHblx ol4nbrpoB Ha IIAB c

MaJrbrM BHOCHN,{6rM 3aT)rxaHi4eM Ha OcHoBe KoMSr4HUpOBaHHbIX KOHCTpyItuufi.

llolyueuHrre B AHcceprauHoHHofi paSore Hayr{Hble pe3yrlbrarbl orrHrralorc-s

Hosu:|nofi, ony6luxoBaHbl B peI-\eH3HpyeMbIX HayqHbIX XypHanax n anpobupoBal'IbI Ha

Meli{AyHapoAHbtx V HaI{LIoHanbHbIX KoHd)epeHqntIX. 3rra pe3ynbTaTbl uMetoT

HecoMlreHHyro reoperuqecKyro rreHHocrr,. O6ocHoBaHHocr[' pa3paSoraHHbIX l'io4elefi

v MeroAoB MoAenr4llonaHnrr noI{TBep}KAaerctI BbicoKofr crelIeHblo coB[aAeHI4.tI

TeopeTI4qeOKI,IXpe3yn.E,TaToB14nonyl{eHHbIXsKcnepIIMeHTaIIbHbIXXapaKTepI{0TI4K

!,ocronepHoc.rb ilon)/qeHH6IX AaHHbIX rroATBep)I(Aaerctl pe3ynbraraMl4 vcrrbrra[]ffil'

, r{Merolrfl{x crpyKTypy BonHoBoAHOfO

MO}KHO HE YIIUTbIBATb' TIOCKOJIbKY YPOBEHb



6oree r{eM 180 Tr{rroB cpznrrpon, ocBoeHHbrx B rrpor{3BoAcrBe lr rocraBJi.seMblx

rxr4poKoMy Kpyry 3aKa3rrHKoB. flpanrnvecr(afl 3HaqLrMocrb rIoATBeplKAeHa

BHeApeHr{eM pe3ynbr&ro,B AnccepraqnoHuofi pa6oru Ha rpeAnpr4fl'tprkr OOO (6yTIrIC)

c Aocrr4x(eHueM sKoHoMr4rrecKoro ecpQercra oKoJro 200 nann. py5refi.
Cya, ilo aBropeQepary, Ar4ccepragux Cuuuqusofi T.B. srrnoJrHeHa Ha BbIcoItoM

HayrrHoM ypoBrle, co.qeplKuT pe3ynbrarbr, o6raAarouue Hay.ruofi u [paKTl,Iqecxofr

3HarrnMocrbro. /{ucceprerqrloHHarr paSora iloJrHocrbro yAoBnerBop.ser BceM rpeSonaunru

BAK, npeAT,-rrBn.rreMbrM K ,AoKTopcKr4M l4uoaeprarlu.sM. Cuuraro, qro CnHnIIbIHa T.8.,
3acnyxi4Baer irpncyxr1',,e:nvrfl, yueuofr crerreHr4 AoKTopa rexHHrIecKI4x HayK rro

c[erluarrbHocrn 05.27 .01 - "TnepAoreJrbHafl 3JreKTpoHr{Ka, paAHooneKTpoHHbIe

KoMnoHeHTbr, MrrKpo- H xrar{ooneKTpoHuxa, npu6opbr Ha KBaHToBbrx e$$exrax".

friaeHrrfi uayuuufi corpyAHr4x HL19 MTyCI4, Aor(rop rexHl4r{ecKl4x HayK no

cnerlaanbHocru 0 :t .27 .0 4 - " flaccasHr,re paAno3JreKTpoHHbre KoMroHeHTbI "

B.C. Opnoe

.ry'e> ceHu6px 2019 r.

Tene$on +7 (495) 957 -77 -19, erercrpoHHan rorrra filtrov.pav@yandex.ru

flo4nncr A.r.H. B.C. OproBa yAocroBeprrrc:

V.renrrfi aeKperapr VqeHo 3oroea

,ry'9r, ceuuSpr 2019 r.

CseAeHIarI o6 oprar-r vrcauvrv: KpacHoro 3Har',teHu $e4epa,rruoe
focyAapcrBeHHoe 6rog>rreruoe o6 yqpelKAeHne Bbrcrrrero oOpa3oBaHnt

" Mocxo scxufi rexu uqectrcuia yHr4 B ep cnTer cB.[3 H

Mocrna, yn. Aeua\4oropHafl, AoM Ba; +7

rntr-rci.@rntuci.rU
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