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Crpyrnoea Ceprer Mra<afinoerlqa

<Mero4ma xonQopunr,x oro6paxenufi gla uogelr,rpoaauug noroct<osttx rl.ruufi

nepe,4arru u npoeKTupoBaHue ycrpoicrB Ha rix ocHoBe)), npeAcraBJreHr{}'ro Ha

coricKaHl4e y.reHoft creneHli KaHAHnara rexHl4qecKlrx Ha),'K llo cfleql{arBHocrl.I

05.12.07 <AHresHbr. CBr{ ycrpoicrBa r..r HX rex}roJror hx)t

Arcrya;rluocrs pa6orr,r

MoAelet, a raKxe rlocrpoeH .'I

MoAerr{poBaHrxr. Zsnecruo gaa

accr{BHbrx CBII KoMnoHeuros -

ocHoBHbx noAxoAa

3reKTpo,{[HaM[secKui

co3AaHrrrc Mo,{eneu

KBa3ucrarlqecKlifr, u

Parpa6olca HoBbD( )ren?oHHbrx KovnoHeHroB ar-r CB{ ycrpoiicrB r.r

cucreM pa3JruqHoro Synxquona,rrnoro Ha3HaqeHr{Jr rpe6yer co:ganru norux

nosux 6oree sQQercruanux MeroAoB r.rx

raroi u: nllx arr6vpaercfl B KarrecrBe ocHoBHoro, gasl4cl,tt: or o6 refi flocratroBKrl

3a4a..l'v. Ilplr KBa3rr crarrrqecKoM MoAeJrupoBarrxu BbrcoKoqacrorH;x

BonHoBeAyullrx crpyKTyp - oAHo- r{ MHoronpoBoAHbD( cBr3aHH6rx ruHr.rii

nepeAaqn - neo6xo,4ulr aHaJrrl3 ,qByMepHoro 3JreKTpocrarr{rrecKofo rroJrr B rix

K
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ronepeqHoM ceqeHlru. Taxofi axannr, slcrfoqatoqrli pelxeHlre :a,4aulI,{lIprx:re

aJUr ypaBHeHrlJ{ Jla[Jraca, Bo3Mo)KeH rvrero,4otrl noutpopuurrx oro6palrenui,

sBlsrorluMc{ nau6olee flpeAnoqrrrreJrrrHblM B cHJry ero BErcoKofi cKopocrn

pacqeroB rprr KoMnbrorepHofr pearl8arIuu.

I,Iaaecrno, lrro aHaJrrr3vpyeMLle MHoroj,'roJrbHbre o6nacru lloNllo

ron$opuuo oro6paxarr c noMolqbttl HHTefpaJIa KpucroQ$e:rx-Illeapqa, Ho ero

rrpriMeneHr{e K aHaJrrz3y coBpeMeuHbx noruoneAyrqux CBH crpyrryp rc.ne4creue

MHofocBq3HocrI.I o6racrlt nonepeqnofo ceqeHI,I-{ Ir HeoaHopoAHocrrr

Arr3neKrpuqecKoro 3arroJrueur4rr HanpqM)'Io HeBo3Mor{Ho z npe4crannrer co6ofi

erle He,4ocraroqHo r,Bf{eHHyrc orrp6rr}'Io npo6reuy, flpruofi analu:

AByMepHofo KBa3rrcrarurrecKofo rroJrr B vHorocg.sgHofi o6racru nonepe.+roro

cerreHur BorHoBeayrllx crpyKryp c rroMorrlbro oro6paxenul KpucroQQeu-

lllrapua neno:uoNeH rlMeHHo It-3a MHorocBt3HocrI,I o6fiacrlr, Koropax n ,4anuofi

pa6ore nleprne o6o6rqeuno npeo.{oJleBaerct c IroMorublo peAyqlrpyoqn

pa3pe3oB.

Bce BbrureoflncaHHoe yKa3r'rBaer Ea ro, qro reMa Arrcceprarluonrrofi pa6orrr

Crpyvroea C. M. rBrterc.,I aKTyarr,Hoi u aocrpe6onauuofi.

06rqee cogepxarue auccepraqr-roHnoft pa6orsr

[vcceprarJufl cocrorrr r43 BBe,{eHLIt, qerbrpex fJraB, 3aKJIIoqeHut, cnucKa

Jrrrreparlpbr r.r qer6rpex npr,rJroxeHr4fi. o6rquft o6reu pa6oru cocran:r.rer 148

cTpaHrru, B ToM qrrcJre, 91 puclrrox u 6 ra6tmu. Cuucon r'rcno:r*yevrx

nclorrHllKoB coleDxilr 89 Har veHoeaHr i.

Bo aae4eunz gaerca o6Iqee onreca.uue pa6orrr,

aKryarbHocrb, sopnrynrapyorcr uer b 3aaatll4 l,lccre.4oBaHl]t.

nparTl4qecKa{ r{eHuocru pa6orrr, a raxxe noJloxeHlrt, BbIHocI'IMI'Ie Ha 3a Il-lry.

B nepaofi r:raBe B;IIToJIHeH o63op npoBoAHbx BonHoBeAyqlx crpy(ryp,

TaKrx( KaK MrrKporroJrocKoBBre JIITHITI{ I4 Apyf e BI,IABI npoBoA.f,nlfix JII.IHI{[, a raKxe

ux r:taccu$lrKarlrtr rro pa3JIIrtIHbIM trplaol{ar.aM. Kpoue sroro paccMorpeHr'I

ocHoBHbIe Mero,qEI Mo.qenl{poBaHllt l't rx oco6ennocn'r onficaHHbrx Br,Irlre

o6ocnosbrsaercq

TeopeTr{qecKzur r{



KoMrroHeHToB. TarcNe npegcrauen o6:op I{MeIo Iero rrHcrp}a4eHTaprlr AJUI

npeA]raf aeMot MeroAuKu.

Bo eropoii rJraBe orrrrcaHa MeroAr.rKa, Koropat no3Bor-ter ciroxur,re

MHorocBr3Hr,re crpyKTyprr npeo6pa3oBbrBarb B oAHocBr3Hrre npu noMorqu

rouQopunrrx oro6paxeur,ri c ucnoJrb3oBaHrreM rrHTerpa.la KpucroQQenr-

lllnapla nyreu BHeAper{urr pe,4yurrp)Tonrux pa3pe3oB napzu reJrbHErx crlJroBr,rM

nltllaM. TaKNe onucana MeroArrKa yr{era Heo,{HopoAHocrlt Ar43JreKTpvKa,

KoTopat peuaerc{ np}r noMorq}i MeTo.{a qacTlrqHbD( eMKocret r.rJII.I MeToAa

3OOeKTr.rBHI,IX Ar3JreKTpr{qecKr{x npoHurlaeMocreft .

B rperuefi DIaBe npegcraBJreHa MeroArr(a MoAerupoBanr4{ cBr3ar{H6rx

Kpyfnbrx npoBo,4HLtKoB, pacnoJloxeHHBlx KaK cI-IMMeTpr4 r{Ho, TaK I.I co cMeIIIeHIleM

B KpyfJroM sxpane. Taxoro po.{a yHrrBepcalrbHocrb MeroArrxn (c y.rerou

cverqenu.r) rro3BoJrrrJra npoaHzu ,r3r,rpoBar6 HoBoe 3a.rrareHToBaHHoe aBTopoM

ycrpoficrBo - r,rMrrynbcHbri pacrqenxrejrb, orrucaHrre II npHHur4n ,4eficreu-r

Koroporo npeAcraBireH B AaHHoii r:raae. Kpone 3Toro paccMorpeHo exld o,qHo

BnepBr,re 3anareHToBarrHoe B Poccuz CB9-ycrpoficrso - rpaucnanparneuunfi

orBerBrrre:r; (TPHO) sa cB.{3aHH6lx ltr4Hr4flx c aeprrar<a:nnofi scrasKofi. OHu

6rr:rr.r parpa6oranu 6.naro4apr onucannofi B;rrrre MeroAr,rKe, Koropaq rro3BoJr{er

aaanrr{poBarrcr K MoaeJrr.rpoBarruro pzr3JrnqHbrx ycrpoftcra sa 6age cgqgassux

nunui, rcar c Kpynr;rM, TaK r,r nprMoyroJr;lluv npo{nnev npoao4nnron. Tarxe

npe,{craBJreH prg HoBLrx coorHorxeHr,rfi nff flepexoga Mex,Ey 6anoBbrMr.r

napaMerpaM14 o,a[HaKoBblx cBr3aHHbrx nAHLlit c He)paBHoBeueHHoi

3JIeKTpoMarunrHofi cB.s3LIo.

B verneproi rJraBe npeAcraBneHo conocraBJleHl,Ie p$yJrlTaroB

Mo,qerupoBaHr,r{ recronoi vr.rrponolocrorofi crpyxryplr c SKcrrepr.rMeHTaJr;H;Mr4

rB MepeHLItMr{, BbrrroJrHeHHbrMr.r pa3Jrr4 qHErMr{ MeToAaMr,l - HerIocpe,qcTBeHHBrM

rnMepeHr,reM rroroHHrrx flapaMerpoB r-r r.BMepeHr,reM S-napanerpor g qacrorHofi

o6:racrlr. TarNe npeAcraBJreH nplrMep MogeJrnpoaanra.r z parpa6orKt4 npororrrna

Hosofi ruo,{e r TPHO e xacxa4noll zcrroJrHer{ur{ AJUr pa6orrr n X-nrzana:oue.
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B 3aKrroqeHr.rr.r B norfiqecKoM noptlKe npl4BoAtrct BEIBoA6I o fipo,qenaHHoii

pa6ore 14 Kparroe onI4caHI.Ie AocrI,IfHyrbIX p*ynr,TaroB.

B flplrrtox(eHll{x KparKo npeAcraBneH r4HcrpyMeHTapl,lfi Ant npeAnaraeMoi.

MeroArrKrr B Br-rAe nporpaMMHED( pea,'ll€allufi, TaroKe npeacraBreHa [porpaMMa

4la Spesepoaaultt gKcnepltMeHTarIbltoro MaKera. Kpoue eroro npe,4craBJleHr'r

Korrl4lr rrareHToB, cBrrAereJIBcrB o pefl.rcrpalllru nporp:lMM &r-f, 3BM I-t aKToe

B H eAp9Hr4rr.

llay'rHaq HoBIr3Ha

1) Bneparre [peAJIoxeH a:IroplrrM rII]cJIeHHoro Mo,4enI'IpoBaH[.s

MrrKporloJrocKoBr,Ix Ir Apyr[x npoBo,{-rl4x( crpyxTyp c rIoMoII['rc ronQoprvrulx

oro6paNenufi rrlreM BBeAeI{ut pe,ryqup}mnux pa3pe3oB Am npeo6pa3oBaHut

Muorocs.s:uoft ooracTlr B oAHocBt3IryIo.

2) Our.rqrnersnoii oco6el*toctrto npe,4craBneHHofo Bbrrne a[roplrrMa

lBrJlercfl ) {eT Heo,4HopoAHocrlr AlDneKTprrqecKofo 3anoJrHeHrit MHorocB-{3Hr{x

BOnHOBeAynIlrx crpyKTyp.

3) Ha ocnose aaHHoft MeroAuKx npeAJloxeHa nporpaMMHat pearll:alrLl.r

Arr BbrrrucreHllr cJroxHbrx BoJlHoBeayrqux cTpyKT]? Ha 6a3e naKeToB SCPACK u

SC ToolBox.

4) C ucno:ngoeauueM notryrleHH;x npofpaMMHbx nareroa pa:pa6orann

H onrlcarrbl naccltBHble pacnpeAeJleHHEre ycrpoficrna Ha cB.[3aHHLx rxHr'r-f,x:

rrMrryJrLcHr,rfi pacuenl{Tenb u rpalcHarpaBneHHblfi orBerBnreJIE.

Teoperxvecrcar :HaqHMocrl

1) Pa:pa6oranniul HoBalr Mero,4rr(a vogl'ttpuqvpoaannrx rouQopuxrx

oro6paNenufi, onlrpa;lcb Ha IrcnoJIHoBaI le pe4yqupylourrx pa3pe3oB Ir IrHrefpall

KpucroQ$eu-llBapqa, no:BoJlter npeo6pa:oouaam MHorocBt3HEre o6:ractu s

oAHOCB{3Hbre r1 MOAenLIpOBaTB BOnHOBeA}'Iqlle CTpyKTypbI co cJroxHLIM

IIOIIEDCqH6IM CEqEHI.IEM.



2) llpeg:roxenaoe
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o6o6rqenue MeroAaxr{ qacrrrlrHBx eurocrefi

[o3BO,'LSeT yqZTErBaTb EeOAHOpO.4HOCTE Ar43JreKTpr{rIeCKOfO 3anOJrHeHHt B

MHOfOnpOBOAHbIX MnKpOIOJTOCKOBbX CTpyKTJ4)aX nplr rTX Mo.[eJrr4)oBaHr.rn.

3) Zcnolrgoganrze noaofi uero4raxr.r rro3BoJlter npoeKTltpoBtrlrrKy

Susrrecru 14 HTepnperr.IpoBarb 3arqaqy, npoqecc u pe3yJrbrarr,I MoAeJrr,rpoBaHrrJr

MrrKporroJrocKoBr,rx, npoBolHbrx 11 AplTrrx BonHoBeayrryrx cTpyKTyp.

IIpaKTu.recKaq 3HaqtlMocrr,

l) Pa:nrrue npen:ro)KeHrroro aJr;TepHarr.rBHoro rroAxona pacqera

BOJrHOBeAyrrlr4X CTpyKT)? CO CJTOXHLTM [OneperrHbrM CeqeHr,reM rro3BoJrreT

yMeHblxxT6 3aBr4cr.rMocTb BbFrrrcJruTeJrbHoro npoqecca MoaeJrr4poBar{r,rg oT

MOIIIHOCTI4 KOMNLIOTCDH6IX CUCTCM.

2) I4HTerpaqur pa3JruqHbrx Bbrqr{cJrr.rreJrbHErx lpunoxenlrfi na 6a:e

npeAroxeHHoi MeroAr{K.r pacrrruplrer rancrpyuenrapuii pa:pa6orvuxon CB9

ycrpoiicre. Lrro B cBoxl orepelr cnoco6crayer co3AaHfir.o woeux yc,rpoicrs Ha

IIACC'IBHbIX KOMIIOHEHTAX.

3) llpe4roxeunax ueronura pa:pa6orrr.i CBII ycrpoficrB Ha cB.r3aHHbx

Jrr.rHri.f,x rro3BoJr.f,eT pernl]Tr, 3a,qarry MoAenl{poBaHr{r cJro)KHBD( CBII rrlo,4ylefi, u

$oprrrrapoears noaHe noAXoAEr K rrx npoeKTapoBar{} o.

[ocronepuocrs pey,rsraron pa6orr,r

[ocronepuocm noJTyrreHHrrx pe3ynbraros u noroxeHrd guccepraqlrom:ofi

pa6orrr o6eclevrrBalorct coorBercrBylorql4M conocraBJIeHI,IeM IIo.JIyqeHH;rx

p*ynETaToB c lrMenrur{Mrrc.rr coBpeMeHH6rMrr TeopeTuqecKr.rM[ u

SKCIIEPI,IMEHTAJIBHLIMI-I .qAHHbIMIl, IIOJITICHHbIMII APYTI,IMI.I UCCNEAOBATEJI-'IMI{,

lrsMepeHr-rlrMlr xa ceprraQaqraponalruou o6opyAoramu, florytreHueM rrareHToB Ha

TexHr{rrecKr{e perreHr4r - H3oopeTeHr4r rr none3H}'ro MoAeJrB r{ ar{ToB BHe.4peHr4.rr

3apefl.rcrpupoBaHHofi nporpaurrru ntrr 3BM.
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Ily6nulcaqnr r anpo6aqnl pe:y,rrraron

flo pesynrrararr,r pa6orrr 6ruo orry1lrvKoBamo 22 crar6rr, r.r3 nax: 3 crarrr.r,

ony6nlrroaauntre B xypHaJrax <.{or.nagrr TyCyP) (rrutoueuurre B nepeqeHB

BAK), 7 ny6ruKaqrai, r.rHAeKcupyeMrrx e 6a3e SCOPUS (lrn4exc Xupna 1), 1

ny6raraqua, rrHAeKcrrpyeMarr s 6a3e Web of Science, nolr)&enbr 2 nane:rrra

u:o6perenze a 1 narenr Ha noJrgu)'ro vo4enr, Tarxe rory.renbr

cBvAereJrlcrBa o perficrpaulru nporpaMlrr nrs 3BM.

Penoueu4aquu lto [crroJrb3oBanurc pa6orsr

flpeg:roxennal MeroAIrKa Moxer I{cnoJlB3oBarbct Kar( a.irtrepnarr-ranrri

rrolxoA K MoIeJrvpoBaHr4ro rraccvBHbrx ycrpoficru ua 6ase norocKoBrrx crpyKTyp,

a ra(xe Ha nepBr.rqHoM 3Tane rrx paspa6orrn. Ile:recoo6pa:uo ficnoJrb3oBaHne B

yqeoHoM lpoqecce AJr{ pacnupeHr,r{ Kpyrcopa cTyaeHToB r.r noHr]MaHr,rt

$nsrnecxrl< npoueccoB rrpr4 MoAenr.rpoBaHr.rlr ycrpoficra. Kporrae sroro aKTyaJrrr{o

r.rcnors3oBaHrze Mero.quKu npz paspa6orxe HoBbrx ycrpoficrB A.rtlr noJD reHrl.tr

Haqajr6HLrx xapaKrepr.rcruK aHa.lz3r.rpyeMoi crp].r{Typbt. uro cnoco6creyer ue

ToJrbKo ycKopeHr.rro, Ho r.r coKparrleHlrro cror.rMocrv npoqecca paspa6ornlr.

3aMe.ranNs

l) B rl:navalr,HoM orrucaHr-rlr MeroAtlKu 6rr.:ro yra:auo raroe

nper.rMyurecrBo Kax cropocru pa6orrr zuropr4TMa rro cpaBHeHriro c

cyrlecTBylour.lMr.i no'Q{oAaMLt I( :rHa.Jrx3y IIoJIocKoB6rx r{ npyrxx npoBo,4rrur4x

cTpyKT)?, oaHaxo Hr4rAe He Ilpl4Beaeno nptMoro qI4cJIeHHoro conocTzlBJreHr.rrl.

2) Orcl,rcreyer cpaenure:rnufi auaJrr,r3 BrrrroJrHeHHoro uccJreAoBaHlrt

no rrpeAJroxeHHofr Mero,u4Ke cJroxHhrx crp)'rcyp c 6o;rnrru KoJrr4qecrBoM

cBr3altHbrx npoBoAHr.rKoB c ISBecTHbrMII MeToazlMtl MoAeJIr.IpOBaHIrr IOJTOCKOBbIX

crpyr{ryp.

Oguano, yKaialrHrre 3aMeqanrtr He

4uccepraqr,ronnoil pa6oru Crpymoea C.M.
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cHI4XarOT OOIUeII UeHHOCTIi



O6uqee :ax,rrovenNe no padore

Paccuo,peHnax Avcceprarlr4oHHar pa6ora <<Mero4ura xouQopunux

oro6paNenufi EJrx MoAeJrxpoBaHr,rrr noJrocroBbrx turluit uepeAaqu u

rrpoeKTrrpoBaHte ycrpoficrs Ha rrx ocuoBe)) orBeqaer rpe6oeanuau nymma 9

<<flonoxenn{ o noprAKe nplrcp(qen]rr ) {eHbD( crefleHeft>) BAK

Muno6paroeaur.rx r.r uayxlr P@, npeAT,rBJrreMbrM K KaH.qr,rAarcKr,rM ArccepraqwrM,

a ee aarop, Crpyvnoa Ceprefi MuxafinoBr{rr, 3acJrJ,)KriBaer npncyxneHn, eMy

creneHrr KaHAIiIara rexHlzqecKr{x HayK rro cneqllarrrHocrl,t 05.12.07 _ <Agrerurr.

CBll-ycrpoficroa u ux rexHoJrorlru).

[lrccepraqzonuar pa6ora u or:rre 6trrz paccMorpeHBr Ha Ha) rHoM

ceMr.rHape QaKyr;Tera pallrorexHr,rKu ra snexrponraxr,r. flpororon J\! 3

or <<25>> I 1 2016 r.
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