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o r3brB orr[o HI,rPyrc u Evl o PrAHr43AlII,Ivr
Ha rr4cc eprarlra o HHyro p a6 ory -fl n q e B I4rI a Muxaura Ar eKc aHAp o B I{rI a

<IllnpoKorroJrocHoe cornacoBaHre o6o6uteHHblM MeroAonr lapnllHrroHa
c ucroJrb3oB aHrreM arrrpoKcrlMlapyroqux $y"*tl uit c ynyqueHHbIMI{

Bapr4arr{BHbrMra ceoficrBaMu)), [peAcraBJleHHyro Ha cor{cKaHlre yuenofi crerleHl{
KaHAHA Ut A TeXH LIqeCKI4X HayK II O CleIII4anbHO CTI{

05.1 2.04 - pa4vtorexHlrKa, B ToM rrucre cl{creMbr w ycrpoficrBa reJreBH p.eHnfl.

CoornercrBrre coAeplr(antrfl, ArIccepraIII{H 3aflBJreHuofi

c[equaJrbHocT*r H oTpacJru HayKlI

flncceprarlnoHnafl, pa6ora -fuqenvqaM.A. rocBrrrleHa HccneAoBaHHflM

H paspa6orKe peureuufi rro coBepueHcrBoBaHuro MeroAr4K cHHTe3a

cornacyrcrrlnx ycrpoficrB cJro)KHbIX KoMtrJreKcHbrx Harpy3oK

B paAr.rorexHrrqecKrrx crrcreMax. O6texroM rdccneAoBaHur flBrrflercfl.

rur4poKorronocHoe corJracyrcqee ycrpoficrBo p^nfl BbrcoKorracrorHoro rpaKTa

p4AuorexHlrrrecKr{x cr4creM ) a rrpeAMeroM r,rccneAoBaHprr o6o6qeuurtfi

MeroA lapnuHr"ToHa rrpu rrcrroJrb3oBaHl4l4 arrpoKcprMupyroqzx Qynrqufi
c ynyqueHHbrMn BapwarHBHbrMH csoficrBaMr4. I{enrp€urbHoe Mecro B pa6ore

3aHr.rMaer aH€urHTz.recrufi cprHTe3 arr[poKcr4MHpyroulr4x synxqkrfi
KoMrureKcHbrx Harpy3oK o6rrararorrlux 6omruuM, rro cpaBHeHuro

c cyqecrByroulr.IMn, KoJrr{rrecrBoM Bapharr,rBHbrx ceoficrs. 3ro Aocrlrfaercfl 3a

cqeT rrepexoAa oT rrcrroJrb3oBaHr4fl, allllpoKavl'.lvrpy]olllefo rroJrHHoMa

K B3Berrreusofi cyMMe raKr,rx rroJrrrHoMoB. Tarcxe B pa6ore no4po6no

npeAcTaBJIeH aH€LrrH3 pe3ynbTaToB cpaBHe}Jufl, cyulecTByroulr4x rroAXoAoB

K IrIHpoKorIoJIo cHoMy corJraco B aHr,rro u p a3pa6orauHbrx MeroArrK.

Co4ep)KaHI{e AVccepraIII{oHHofi pa6orrr -fnqesvrvaM.A. coorBercrByer

orpacnu rexHr{rrecKrdx HayK, [ac[opra cueunanbHocru 05.1 2.04

paAHorexHI4Ka, B ToM rll4cre cr{creMbl H ycrpoficrBa reJreBr4AeHr4.fl. O6nacrr

I{ccneAonaunfi orrpeAerflerc.f, cneAyroqr.rMrd rryHKTaMr4 pa3Aena III AaHHoro
racnopTa:



L PagwoTexHI,IqecKHe ttpoqeccbl, xBJIeHH fl,, cnrHarrb1 IIetlH H MeroAbI I{x

AHATII".I3A.

2. fenepawrfl' ycprneHrre, [peo6pasoBaHr4e, rrpueM r{ flepe 1alra cr4rHarroB.

Mo4yn flrIvrfl. ,,{enao4ynflrlvrfl' CreKTpbI, KoppenflrluoHHbre Qynxquu,
MaTeM aTI,Iqe CKIA e H CT ATI,I CTI,Iqe CKH e U OA enl4 C I{ f H ZLII O B .

4. Paspa6orxa HoBbrx kr coBepueHcrBoBaHr{e cyqecrByrouux npr{eMo-

rrepeAaroqrx crrcreM v yctpoficrB. Paspa6orKa MeroAoB 3arrluTbr kr

pa3pyrx envrfl. unSopMarIHH B paAuorexHllqecKr{x cucreMax pa3rurrHoro

Ha3HarIenvrfl.. CosAaHI{e IloMexoycrofi.rugrtx cracreM rr ycrpoficrB, B ToM rrr4cre

TeneBI,t3HoHHbIX c rIoBbIIueHHbIM KarrecrBoM ilepeAarlr4. Parpa6orKa MeroAoB

cI4HTe3a, aHarrvr3a, MoAenr{poBaHnfl, 14 rrpoeKTr.IpoBaHnfl cvrcreM H ycrpoficre.

HayuHrrfi BKJTaA coucKareJrq B perueHue HayqHofi saA aqv c orleHrcofi

EfO 3HAIIUMOCTH

Bnna4 cor.rcKareJrfl B perrreHr{e uayuuofi sara'.rr4 onpeAeJreH

II O CT aB JI e H H bI M I,I B A I,I C C ep T AIJkrkI 3AI.AqAMI''I kI C O C T O I{ T :

B paspa6orKe HoBbrx arllpoKcr4Mrapyroqnx Qynxqufi
c Ao[onHr{TeJrbHbIMH BapvarrlBHbrMr4 rrapaMerpaMr,r, Koropble o6ecueqr,rBaroT

paclrrupeHue o6tacru analrvrrurrecKr,rx peuenufi 3aAarr uupoKorronocHoro

corJlacoBa}Irlfl;

B paspa6orKe .MeroAunr4 IIIHpoKorIoJIocHoro cornacoBaHrlfl cJrolr(Hbrx

KoMrIJIeKcHbrx Harpy3oK Ha ocHoBe o6o6uteHHoro MeroAa [aptuHf"ToHa
C ynyqueHHbIMLI BaqVATLIBHIIMI4 csoficrBaMn rlo cpaBHeHuro

c amrp o Kcr.rM arluflMlla E arrepB opT a u He1brrrreB a I -ro p oAa;

B pa3paooTKe [oAXoAoB K cLrHTe3y MHO|OIOJTOCHbTX

KBa3I,IAByx[onocoBbIX cornacyrclqnx qeuefi c ncrroJrb3oBaHueM

o6o6rqeHHoro MeroAa lapnuHrroHa;
B pa3paooTKe MeToAI{KI4 IXT4pOKOTTOJTOCHOTO COfJraCOBAHr4fl,

B paclpeAeneHHoM gJIeMeHTHoM 6asuce Ha ocHoBe MareMarurrecKofo anilapara

o6o6qeHHoro MeroAa fiaptuHrroHa.
llpe4no)KeHHble aBTopoM noAxoAbr o6ecue-q{vrrkr Bo3Mo)KHocrb

cornacoBaHut 6olee lrlupoKoro [r4anasoHa KoMrrJreKcHbrx Harpy3oK 3a cqer

uc[oJlb3oBaHrls 6olee yH?IBepcttrlbHoro MareMarurrecKofo orrkrcaHns.

arrpoKcllMupyroqprx SynxrJnf4.Taroe peilreHue rro3Bonfler Aocrr4rHyrb 6olee

BbICOKO|O ypOBHfl B BOtrpOCaX [rr4poKo[onocHofo cofnac oBalHr4fl,o rrro

2



u .aBnflerc.fl HJrJrrocrparluefi HayrrHoro BKJIaAa B pelueHr,re eaxHofi HayrrHo-

[pr4KnaAnofi sa4a'v;vr.
KoHrcperHble HayqHble pe3yJrbrarbl, 3a Koropbre corrcKareJrro Molr(er

6rtrs [pucy]KAeHa HcKoMafl yqelr.afl crerreHb

[HcceprallnoHnafl, pa6ora .fnqesvlra Muxaula AlercaHApoBvrLra

<IIIupoKorIoJIocHoe corJracoBaHlre o6o6qeHHbrM MeroAoM lapnuHrroHa c

I{cnoJIb3oBaHHeM arrnpoKcnv'Lrpyrorrlux Qynrqufi c ynyqueHHbrMu

BapLIaTTIBHIIMI{ csoficrBaMn)) coAep)ItHT HoBbre . HayrrHo o6ocuoBaHHbre

pe3ynbrarbl, I,IcnoJIb3oBaHr{e Koropblx o6ecueqr{Baer perrreHue saxHofi

rIpHKJIaAnofi gara'v,.u H orBerraer rpe6on aHvrflv', trpe rbflBnfleMbrM K

KaHAI,IAaTCKHM A HC C epTaUI,IgM .

Anrop 3acny)KkrBaer [pHcy)KAeHHe yuenofi crerreHrr KaHAr,rA ara

TexHI4qecKI{x HayK 3a HoBbIe HayrIHo o6ocuoBaHHbre pe3ynbrarhr,

BKnroqarcque:

l. Paspa6orKy arrpoKclaMl4pyroqefi Synxqura xoessuqueHra

nepeAarlH MoIIIHOCTV\ OTJII4qarOUII4eCfl ynyqUeHHbrMH BapkraTHBHbrMrr

csofictBaMn B cpaBHeHrII{ c KJlaccuqecKr4wvr anrpoKcr,rMaqkrflMkr (EarrepBopra,
rle6uueBa 1-ro poAa), rrro o6ecnerrr{Baer pinperuuMocrb cr{creMbr

orpaHllueuufi, HaKnaAbrBaeMbrx croxuofi KoMrrJrexcnofi Harpy3xofi, a rarcKe

IIo3BoJIser cnHTe3r,rpoBarb Ha ocHoBe r{3BecrHbrx rroJrr4HoMoB (EarrepBopra,
rle6uueBa 1-ro poAa) nepexoAHbre arrpoK avrMupyrculr4e Synrquu, o6racrr
npHMeHeHI{g KOTOpbIX Mp)KeT He OfpaHI,IqLIBaTbCfl 3aAarIaMI,I KJIaCC[qeCKOIO

cI4HTe3 a pa4norexHrarrecKnx ycrpofi crB .

2. MeroAHKy cI{HTe3a corJlacyrcIqux uer efi ua ocHoBe o6o6qeHHoro
MeroAa lapnuHr-ToHa, orJll4rlarculilfl cfl, vIcrroJrb3oBaHr4eM arrlpoKcuMrrpyrcrrlux

,SyHxIIufi c yryqrueHHblMld BapLrarI4BHbrMr{ csoficrBaMrr, rrro rro3BoJrser
HaxoAHTb p elu eHldfl, I'JIfl CnO)KHbrX KO MrrJreKCHbrx H arpy3 o K.

3. MetoAIrKy ct4HTe3a corJlacyrou1ux ycrpoficrn c pacnpeAeneHHbrMr4

napaMeTpaMI,I, oTflnqaror\aflcfl [IctroJIb3oBaHlIeM MaTeMaTI{rIeCKOfO a[ilapaTa

Teoprtu cHHTe3a Qnnrrpon Ha oAHopoAHbrx lrvInvrflx ilepeAarrra, rrro BrepBbre

Aenaer Bo3Mo)KHbIM HcnoJlb3oBarb AaHHyro reopr4ro lis cvHTe3a [arrr-aHTeHH.

flparrurlecKiul 3HarIIaMo crb rt onyqeHHbrx p e3ynbraro B IoATB ep)KAeHa :

BHeApeHI'IeM ocHoBHbIX TeopeTHrIecKI{x rloJlo)Kelauit Ar.Icceprar\Hkr, rITo

IO3BOJII{IO paclunpl{Tb nonocy cornacoBaHll.f, Anfl [aTrI-aHTeHH AO l7 %
(uo4rnep)KAeHo pe3ynbraraMn MareMarurrecKoro MoAenr4poBaHufl B cpeAe



CST SUDIO pr HarypHoro oKcrrepr4MeHra);

pea[I{3 a\neit pe3ynbraroB Al4cceprarlrdoHHoro HccneAoBaHufl B xoAe
pazpa6orKt4 h - asreHHbl rkrarra3oHa 869 Mfq c Kpoccronflpu3arluefi, xoro pafl
LlcrloJlb3yerct B pa4nonoKarlrdoHHoM KoMrrneKce p^nfl qenefi reoJroKary;au. 3ro
rIoATBep)ICAeHO COOTBeTCTByTOUIT{M aKTOM, BbrAaHHbrM rrpeAnpvrflTkreMl

AO (HIIII <PanuoCurHar>>.

CoornercrBue nayunofi KBaJrrrQurcaqnu corrcKareJrfl yueuofi
cTeneHrl r(aHAIraaT a TexHurlecKlrx HayK

Irlsyuenue v anurvrs coAep)K a:nkrs, Aucceprarlr4oHnofi pa6orrr,
aBTopeQepara H ouy6luKoBaHHble pa6orur (8 crarefi, coorBercrByrouux
[yHKTy 19 lonoxeHnfl, o rrpucy)IcAennkr yrreHbrx crenenefi v rpracBoeHvrvr
yqeHbIX 3BaHwit s Pecuy6JILrKe Eerapycr, 14 crarefi s c6opnuKax Mareprl€uroB
ronQepeHqufi, 5 crarefi B c6opHuKax re3r,rcoB AoKxaAoB rcousepenqufi),
B .qocraro.IHofi crerleHu orpaKaror coAep)KaHue AncceprarJprv kr ocHoBHbre
HayrrHbre BbrBoAbr. lucceprarlkrfl cooTBercrByer rpe6on aHkrflM n. 20

crefleH eit u npkrcBo eHkrr yrreHblx ssaHr,Ififlorox eHvrfl. o rrpkr cp{qeH krkr yqeHbrx

r Pecny6nure Eenapycr.
Vpoaeur Hayuuofi uoAforoBKr.r .fuqenu.ra M.A. coorBercrByer

rnalu$uraqur4 Ka:g^AL:.Auta rexHl{qecKr.rx HayK rro ga.ssreHHofi cueq[zurbHocrr.r
05.12,04 - paAr{orexHr{Ka, B ToM qr4cJre cucreMu u ycrpoficrBa reJreBr4Aeurlr.

3aue.ranns rro Arrcceprarluu
l. B uarepualtx Ar{cceprarlur,r He npeAcraBJreHo Bltufl:a:ae Ha rracrorHhre

xapaxTepracrr{Kri corJracyroqefi qenu orKJroneHr{r BxoArrrlr{x B ee cocraB
HoMnHrrJroB gJreMeHToB (pagu naunuanon) or ux pacqerHbrx gHa.reHrzfi,
Baxnocrr AaHHoro Borrpoca cBr3aHa c BJrr{.f,Hr.reM (yxyAuenuerr,r) pa:6poca

. sHa'IeHVfi HoMuH€lJroB Ha qacrorHhre xapaKTepI{crLIKI,I corJlacyrouleft uerrr4 rro
cpaBHeHr{ro c TeopeTnqecKr,rM[ pacqeTaMr,r.

2. B nacroflrlee BpeMr cyqecrByer MHo)r{ecrBo €rnnporcrzMr,rpyrorur{x

Syurqnfi , Ha[pr4Mep: 3onoropena, JlexanApa, 3plrurra u r.A. W Marepr4€uroB
ALICCEPTAIIUI{ HEUOH'THO IIOqEMY B KAqCCTBE KJIACCUqCCKI,IX MATCMATI'ITIECKI,IX

3aBr{crrMocrefi rzcuonrsosnJrr{cb roJrbKo Syurqnz Earrepnopra ra rle6Huresa.
3, B paspa6oraHHux cotrcKareJreM MeroAr{K€x orcyrcrByer yqer

I'I3MeHeHI'I' KoMnJIeKcHoro coupoTl{BJleH[t Harpy3KI{, KoTopoe flB[rfleTc'.
.qocraroyHo pacnpocrpaHeHHbrM rBJreHrreM npu BHeruHeu nosgeficravru Ha
aHTeHrIy B [poqecce ee SKcuJryaTallr{tr.



4. B Ar4cceprauuoHHofi pa6ore B KaqecrBe rlpuKnaAnofi sap.aqr4

paccMarpl4Baerct corJlacoBaHlde roJIbKo rlarq-aHTeHHbl. B css3la c oTI,IM He.flcHo

Bo3Mo)KHo lrr4 rrpr4MeHr{Tb paspa6oraHHble MeroAI{KH AIrfl ApyrI,IX THTIoB

AHTCHH.

VrasaHHhre 3aMeqankrfl, He cHu)Karor uayvnofi kr npaKTu.Iecrcofi

3HAIII,IMOCTI4 IONYqEHHbIX PE3YNbTATOB.

3arc.urorreHue

[HcceprarluoHHafl. pa6ora -fHIIeskr.ua M.A. <[InpoKoronocHoe

corJracoBaHue o6o6rqeHHbrM MeroAoM [apnuHrroHa c HcrIoJIb3oBaHrIeM

arrnpoKcr4Mr.rpyroutux synr<lqJr^ir c ynyqIueHHbIMI4 BapHaTIaBHbIMII csOfiCrBaMH))

'BJI'CTCg 3aBepIIIeHHbIM rcnanuSr4KarluoHHbrM prccneAoBaHHeM

r,r coorBercrnyer rpe6onarrvflM BAK, npegrtBJI{eMbIM K Al,Icceprallvrsu Ha

cor,rcKaHr,re yveHofi crerreHr4 KaH4r4g.uta rexHuqecKvx HayK.

-flnqesll'r Mraxaur Arercangpou{rl 3acny)Kl,IBaer [plrcyxAeuIrr yuenofi

crerreHr,r KaHAr4Aara rexHllrrecKl4x HayK rlo crrequaJlbHocrlt 05.12.04 -

pa,q[orexHr,rKa, B ToM qr4cle cucreMu n ycrpoficrBa reJIeBIrAeHufl 3a KoMTIJIeKc

npoBeAeHHbrx reoperr{qecKux rI gKcIrepuMeHT€IJIbHbIX zccle4onauzft

I{ floryrleHHble HoBbIe HayqHo o6ocHoeaHgHe pe3ynbrarbl, BKJIIoqaroq[e:

l. AnnporcuMr.rpyrorur4e $yurqzu ros$<[uqr,renra nepeAaqr

MorrlHocrr{, npeAcraBJrrrouue co6ofi B3BeIrreHHbIe cyMMbI KJlaccuqecKl{x

annpoKcr,rMarlnfi @arrepaopra, Ile6uruesa l-ro poga), omauqqau4uect or

KraccI{qecKLIX aflupoKcl{rraaqufi H€III{qI,IeM AonoJIHLITelbHbIX Bapl{aTLIBHrIX

napaMeTpoB, KoTopbre no36ortrom :

Ao6annrr K AByM BapI{arIzBHbIM napaMerpaM Kracc[qecr[x

ErnlrpoKcr.rMarluit n napuaruBHbrx napaMeTpoB, npeAeJIbI I43MeHeHI{rI KoTOpbIX

. orpaHr{qeHbr roJrbKo o6racruo BerrlecrBeHHbrx rrlrceJr (n noptroK

auuporcniraaquu);

ocyrqecrBJrrrb KoHTponupyeuuft uransrri [epexoA MexAy ptuu{tIHbIMI,I

[oprAKaMra u Syurcqnxrr,u{ a[upoKcr{Maul{u;

paculrprTb .u4a[a3oH r{3MeHeH[t [apaMeTpoB Harpy3KI4, [pI,I KoTopoM

BO3MO)I(HO aHarI4TI{qeCKOe perueHr,re 3a4all}'I UUpOKOTTOTTOCHOTO COfnaCOBaHI'It.

2. Merogury cr{HTe3a rur{poKonoJrocHbrx cofJracyroulr{x qenefi Ha

ocHoBe o6o6uleHuoro MeroAa,{aprnnrroua, orflr4rr€rrc[lyrccr ucrroJrb3oBaHrleM

a[rrpoKcr{Mrrpyrcqux Syurqufi c yryqlueHHbrMr{ Baplrarr,rBurrlru cnoficrBaMl,I,
nO3BOJI'IOqyIO [OIyqaTb aH€IJIIITI{IIeCKI{e peIxeHI4.[ An{ 3aAaq COTnaCOBaHLIt



cJIO)KHbIX KOMTIJIeKCHbIX Hafpy3oK pr pacluupl,ITb AI,Ia[a3oH 3HarIeHHI4

uHAyKTT4BHOCTT{ RLC Hafpy3Kr4 HA 30% ilO CpaBHeHI{rO C TIC[IOJIb3OBaHI4eM

KJr ac crarre cKux arrrrp o KcI4 M Iapyroulux synrqu fi .

3. MeroAHKy crrHTe3a MHKporroJIocKoBbIX corJlacyroulllx ycrpoficrB Ha

ocHoBe o6o6rqeHHofo MeroAa fiaptuHrroHa c HcrIoJIb3oBaHHeM

arrlpoKcr.rMr,rpyroutnx SynrtJnfi, o6na1arouyrc ynyqueHHbIMV BapHarI4BHbIMI4

cBoficrBaMr,r, orrlaqarcIqyrocfl rrpeAcraBneHl{eM Harpy3Kla v SJIeMeHToB

corJracoBaHnt orpe3K awr4 MI,IKpoIIoJIocKoBbIX tulnuit oALIHaKosofi AII,IHrI 3a

c.rer r{c[oJrb3oBaHr{ff upeo6p€BoBaHr{.fl PIauapAca, rITo IIo3BoJII4no pacurl4pHTb

noxocy cornac oBalr4fl, [arrr-aHTeHH, paccrlldraHHblx Ha 1,2 ffq Ao 15 yo,

14 869 Mfq Ao 17 yo, qro B 2.I4 - 2.43 pa3a 6olrue ro cpaBHeHHIo

c H3BeCTHbrMr.r MeTOAaMH COfJracoBaHHfl (nu6opa ToTIKH nos6yx l]eHvfl,

aHTeHH br kr HcrroJrb3 oB aHrr.fl rrerB eprbB onH o BrIX rp an c S opM aropo B ) .

qmo B cosot{ynHocmu coorBercrByer rpe6onaHllflM IIyHKToB 19 v 20

floloxennfl. o rrpIacpxleHnvr yqeHbrx creleHeir u ilpl4cBoeHnr4 yrleHblx gsanuiL

s Pecuy6nure Eenapycr.

3rcuepr or orrrroHupyrcuefi opraHll3allkrv HasHaqeH rIpI4Ka3oM peKTopa

y.rpe)KA ennfl, o6pasoBaHn.rr <FenopyccKaq rocyAapcrBeHHas aKaAeMHs

aBvra\uw)) or 28.12.2023r. l\|g 299.

[orcna4 coucKar erfl, vr [peAnoxessufi sKcrleproM IIpoeKT or3blBa

orrrroHupyroqefi opraHlr3arryrr4 Ha 1vrcceprall?Iro 3acnylxaHbl H o6cyxAeHbl Ha

3aceAaHkrrrHayqHoro co6panus 8 flHaapfl,2024r. (uporoKorl J\b l).

IlpucyrcrBoB aJu4 13 rrJreHoB HayrlHoro co6pauun (,qonropoB HayK - l,

KaHAHAaToB HayK - l2).

Pesynrrarbl roJlocoBa:nufl; ((3a)) - 13,

HCb) - HeT.

IlpegceAarenb HayqHoro co6pauut,
KaHAI,IAaT TeXHLIqeCKHX HayI( 

.\\--\
.A. ITTeTH.IIeBHTI

Cexperapb HayrlHoro co6 paHvIfl,,
KaHAI,IAaT TeXHI{IIeCKI4X HayK, AOIIeHT

3rcnepr or orllloHupyrouefi opr an:z3
KaHAr{AaT TeXHr{TIeCKHX HayK, AOIIeHT

$or*.eetor{6,

t'o, 0t eat ?

C.B. BacureBnrl

6 Coner no 3aIqHTe
Arrcc€praqnf, rpu EilY_I{P
-3Q-',-g$aps- pZZ-,.

-1^. 
f. Boponofi


