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Be4;nqefi opmHrrcarluu OfAOy BO <GlaquoHarrbHbrfi Toucxufi

ilorI4TexHI{LIecKLIft )rHHBepcHTer> Ha Ar4cceprarlHro Opolonoft Ercarepnnrr I{ropennrr
<<ConeprueucrBoBanlre MeroArIK BbI6opa ycraBon rr npoBepKrr ycrofirruBocru QynxqrlonrrpoBanurr

ArrcTalrqI|oHHbrx opraHoB>),
npeAcTaBJIeHHyIo Ha coI4cKaHLIe freHofi cTeneHH KaHllr4l.afiaTexHuqecKr.rx HayK rro cnellr4anbHocTH 05.14.02 -

<<9rercrpocraHrlrrrl rr oneKTpogneprerfiqecnrre crrcreMbr)>

1. Arryalrnocrb reMbr Arrcceprarlr[

flpu sricruryarawtil yctpofictn peJlefiHofi 3arrllrrbr u aBToMarHKn Bo3Molr(Ho HapylreHue ycrofivr,rrocrr,r 1ax

QyrmquonupoBaHllt B cJro)KHbrx nepexoAHbrx pe)KHMax, conpoBo)r(Aarorqprxc.fl HacbrrrleHlreM TpaHc$opMaropoB
ToKa' lrflu IIpII ycJroBHJD(, KoTopble He ) II4TbIBaIoTcfl B oolqenpl,IFurTbrx MeroA[rKax olpeAeJreHr,rr HacTpoerrHbrx

napaMerpoB 9TI{x ycrpoftcrB. B I{ccreAoBaHr{sx, HanpaBneHHbx Ha noBbrrrreHr,re ycrofrunnocrn

QyurunonupoBaHut ycrpoficrB peJlefiHofi 3arrluTbr rr aBToMarHKH, coAep)Kar{Kx ArrcraHrlgoHHbre opraHbr,
yAeJlterct HeAocraroqHoe BHI,IMaHLIe, B oco6eHHocrH c )AreroM coBpeMeHHofi Ter{AeHrlr{u pa3Br.rrr,rt

9JleKTpo3Heprerl{qecKlrx cncreM, B qacrHocru, B ycroBu.f,x npuMeHeHunuzgenuit n a[naparyplr HoBoro runa. B
cBt3I,I c STLIM.flBflterct Ba)KHbIM He roJIbKo pa3pa6orKa cpeAcrB [oBbrrrreHr4f, ycTofrqr,rBocru Qynmquour4poBaHr4f,
IIpE CnO){tHbIx BI{Aax IIepexOAHbIX npOqeCCOB, Ho L cOBepIIIOHCTBOBaHI,I9 M€TOAIIK pacHeTA HagTpoermbrx
rlapaMerpoB AI{craHqLIoHHbIX OpraHOB, a raKx(e paccMoTpeHue Bo3MonGocrH ycoBeprxeHcrBpBaHr4r HeKOTOpbTX

ycrpoficrB nyreM npI,IMeHeHI4f, B Ltx cocraBe AvcraHr[,roHHbrx opraHoB. I{eln u 3a4aqu, csqpurynupoBaHHbre B

Avcceprarllru, HanpaBJIeHbI Ha peuIeHI,Ie o6o3HaqeHHblx Bbrrrre npo6lena. floeron4y nu6paunoe B

Ar.rcceprarluoHHofi pa6orc HanpaBJreHze uccJreAoBaHr,rfi ssrsercfl aKryaJrbHbrM.

2. Crpyrrypa rr orIeHKa coAeplnaH[fl Arrcceprarlrn

.{uccepraquoHrlat pa6ora cocror,rr Lrs BBeAeHr{r, qerbrpex HraB, 3aKrrroqeHa.f,, rpdx nprutoxennfi r,r cru{cKa
nl{Teparypbl, BKmoqaro[trero s ce6.s 96 6u6nrEorpa+[qecKrx ccbrJroK. O6Ir1ufi o6reu pa$oTbr cocrasrser 174

crpaHr,rrlbr, coAepns,rr 53 pncyuna u 5 ra6lrEq.

B nepsofi rrane BbInoJIHeH o6sop npuMeHeHr4r AHcraHrILroHHbrx opraHoB AJlfl pemeHrrfl paurlrqHbrx 3aAaq B
o6racru peneftnofi 3aulrrbl H aBToMaruru. B eroft qacru pa6oru npeAno)KeHo rrpvMeHeHr{e Ar,rcraHrlr4oHHbrx
opraHoB Ant ycoBepIIIeHcrBoBaH[q aBToMarprKH npeAorBparrleHr4r noBbrrrreHurr qacrorbr, coAqpxaJrlefi nycrconofi
opraH rlo cKopocTl{ H3MeHeHHTI qacTorbl Bunonnenu ficcneAoBaHl{rr, KoTopbre rroKa3aJr}r, rrTO gTo npeAno}KeHr{e
no3BoJlter HcKIrIoqLITb rl3JlrrluHee 4eftcrnne aBToMaTI{KrI Ha oTKJrroqeHr,re reHepaTopoB H3-3a KpaTKoBpeMeHHoro
rIoBbIIIreHaf, qacToTbl IIpI{ KopoTKHx 3aMbIKaHv'x. flpune4eH ronxpernrrft npr{Mep Hc[eJrb3oBarrHr TaKoro
rrplrMeHeHrlrr AneraHrllroHrrbrx opraHon Ha Eor5rvascroft f3C.
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Bo sropofi rrase peueHa Btl:KH:uI pI cJro)r(Haf, 3a,qaqa MoAeJrupoBaHr,rr flpoqeccoB B ToKoBhrx qerrf,x
AItcraHqI{oHHbIX opraHon. flpu gToM rlpotBneH AoBoJIbHo paqrroHalrnufi noAxoA, no3BoJtrBrrrufi cosaaru
MoAeJIb, Bocnpoll3BoAflrllyo ocHoBHbIe, nau6olee cyulecrBeHHrre oco6ennocrra npoqeccos. BaxHo orMerlrrb,
r{To nepexo.{Hble npoqeccBl paccMarpl,IBilrorcr He B orAeJrbnrrx SasHlx rpaHcQopuaropoB ToKa, a B rpynle c
coeAHHeHI4eM no cxeMe (€Be3Aa). flpe4ycrvrorpeHa Bo3Mo)I(Hocrb MoAeJrr,rpoBaHr..r;r AncraHrlr,roHHbx opraHoB c
p{BruqHbIMIr xepaKTepI{crLIKaM}I. Perueurae 3altaqv MoAeJII,IpoBaHI,tt Mo)Ker r{Merb caMocro.sreJrbHoe 3HaqeHne
oco6enso B cBt3I'I c reM, .rro MoAeJrb oQopuneHa B Br,Ire [porpaMMHoro vHcrp)rMeHTa c Bo3Mo)r(Hocrbro
BBoAI,Irb neo6xo,{urvrbre AaHHbre r{ rroJr} rarb p$yJrbrarbr n yao6noft tfopue. flpe4cmnleHhr pgynbrarbr
HccJIeAoBaHux tpyuruuoHHpoBaHl,rt AucraHIII{oHHbx opraHoB B ycJroB}rrx HacBurleHr,tf, MarHr{ro[poBoAoB
rpaucQopnaaropoB ToKa H [pI{BeAeHbI peKoMeHraqpm o nu6ope xapaKTepucrlrKu .4]rcraHrrr{oHHoro oprana, B

cpaBHurenbHo MeHbIrIeft crenenu noABepxeHHofi srururro 6onrrunx norperuHocreft rpauctfopMaropoB ToKa B

flepexoA]rbrx pexHMax.

B rperrefi rnase paccMorpeHu oco6esnocrra nrr6opa napaMerpoB Ar,rcraHrlnoHHbrx opraHoB B HeKoropbrx
onpeAeJIeHHbIX ycnoBl,I;rx H cAeJraHbI KoHKperHbre [peAJro)KeHr,r;r no yrorrHenmo nu6opa grr{x napaMerpoB.

B qergeprofi rrage paccMarpl,IBztrorcr Bonpocbr, orHocrrqr{ec-f, K 3aAaqe ucurnaurafi ycrpoficrn,
coAep)Kaulax AI'IcraHI{HoHHbIe opfaHbl, B qacrHocrll ycrpoficrsa aBToMarHKr.r JraKBr,rAarIHH acnrrxpoHHoro
pe)ItHMa H AHcraHIIuoHsoi 3aIqI,ITbI. Pa":pa6oranu cnoco6u MoAeJrHpoBaHr4r acunxpoHHoro pe)K[rMa c
noJrJaqeHI'IeM ro4orpaQa BeKTopa conporaBJlenvlfl c 3apaHee 3aAaHHbrM ero pacnoJro)r(eHlreM ua rouruercnoft
IUIocKocrI'I, coorBercrByloqeM KpurHqecKr,rM ycJroBnrM no orcrpofrre I,I qyBcrBrdreJrbHocrr,r. flpu srou
llcnonb3yrorcs coBpeMeHHbre [porpaMMHo- TexHr,rqecKr{e KoMrureKcbr.

Anarus coAep)KaHllt Al{ccepraquonnofi pa6or:u Ena'repr,ruu l'Iropenuu (Dpolonoft noKa3arr, sro reKcr
Auccepralll{I4 npeAcraBrset co6oft caMocroflTeirbrryrc Haf{Ho-KBaJrra$uraquouuyro pa6ory, He coAep)s4r
3aHMcrBoBaHHoro Marepuala 6eg ccburKu Ha aBTopa Erru r{crolrHrrK 3ar.rMcrBoBaHr{f,. ,{r,rccepraquoHHoe
I{ccJreAoBaHI{e He coAepnsr pe3yJrbraroB Ha) rHbrx pa6or, BbrnoJrHeHHhrx B coaBTopcrBe, 6es cctpor ua
coaBTopcrBo. B 4zcceprallllu noJrHo pacKpbrrbr noJro)r(eHr,rf,, BbrHocr{Mbre Ha 3arrlnry. Bnonue y6egrrelrno
noKa3aHo orJII'FIIrIe cAeilaHHbrx flpeAJloxeHufi or I,IMeloqnxcfl B Apyrnx pa6omx. Crpyrrypa Ar,rcceprarryr]r
o6laAaer Bn/rpeHHI,IM eAHHcrBoM, TeKcr HanHcaH TexHurrecKlr rpaMorHBrM r3brKoM I,r xopouo o$oprvgren.
Peeylrraru, rroJr1^leHHue n pa6ore, noJrHocrbro coorBercrByror rIeJrrM H 3aAaqaM, ctpoprvryrupoBaHHbrM B

rrocraHoBorrnofi qacrn pa6orrr.

3. Hay'rnan HoB[3Ha Ir 3HaqlrMocrb p$yJrbraroB Arrcceprarl[onnofi pa6oru

CQoprvrynupoBaHHble n pa6ore rIoJIo)I(eHr4{ o uayruoft HoBrtsHe coorBercrByrcr SaxrruecKrr 11o144reHHbrM

p$yJrbraraM llccJreAoBaHrui r,r gaxnroqarorcfl B cJreAyroqeM:

3.1. Paspa6orKa KoMlurercnofi MareMaruqecnofi uoAerr..r, orporarorqefi peamnoe B3ar,rMoAeficrnue o6repa
3arqr4Tbr, rBMeprdreJrBnux rpancoopMaropoB ToKa lI ALToTaHTIHOHHbX OpraHOB.

3.2. flpealoxeHue no ycoBeplxeHcrBoBaHr{ro AucraHrlnousoft 3aulr,rrbr rpauc$opnaaropa s 6rore reHeparop
-rpaHc$oprraatop flyreM HcrloJrb3oBaHn.fl HecKoJrbKr4x He3aBr{caMbx AtrcraHrltroHubrx opraHoB c
xapaKTepucrr,rKaMr,r cpa6arunauu.n sa4auHoft rconSurypaquu.

3.3. IIpuueHeHlIe AI,IcraHIII,IoHHofo opraHa r ycrpoficrBe aBToMarr{KH orpaHurreH[s noBbrlreHnr qacrorbr,
coAep)KaJrleft rrycronofi oprau, pearnpyloquit sa cKopocrb [oBbrrrreHrrrf, qacrorbr AJr.[ npeAorBparrleHr{t
H3JII{IIIHeTo oTKt[oqeHLLf, reHepaTopoB npI,I KOpOTKIID( 3aMbIKaHI,tflX.

3.4. Pazpa6orKa Mero.4HKI,I annapanroro SoprraupoBaHrfl ro4orpaSa BeKTopa co[porr4BJreHnfl c 3aAaHHbrMg
xapaKTepHcTr{KaMn.

4. Ilparcrn.recnas 3naqllMocrb rr peaJrrr3arl[s pesyJrbraron pa6orrr

flparcrlruecrcoe 3HaqeHHe pa6ornt He Bbr3brBaer coMHeHr{rr u 3axJrroqaercf, B cJreAyroqeM:



4.1. Marenaar'rlecKue MoAeJIlt, npeAJlo)r(eHHbre B pa6ore r4 pe{ur'3oBaHrrhre B Br,rAe [porpaMMHoro
npo4/KTa' Moryr EcnoJrb3oBarbc.fl B opraHlBaIILrIX, BeAylqnx paspa6orrcy H rcroroBJrerule ycrpoficrn pelefiuofi
3AIUI{TbI.

4.2' Peron'reHraquu 4m rrr6opa Bura H napaMerpon uacrpofrnra Ar,rcraHrryroHHofi sar{r.rrH, c ) reroM
oco6euuocrefi xounpernrx o6rexroB, Moryr r,rcnoJrb3oBarbcr B [poeKTHbrx opraHr13arlrurx.

4'3. [ttx opraHu3aq]Ift, ue45nqlrx paspa6orrcy ycrpoficrn perefiuoft 3arrlurbr H aBToMarrrKH,
rIoJIe3Ha MeroAI{Ka $oprvrupoaaultl gJlelffpuqecKl-rx BeJrI{qr.rH a Susuuecroft $opnae rro 3apaHee 3aAaHHbrM

ycnoBr{rrM.

flpaxrr"recxul 3HaqvMocm pa6or noATBepx.qaercr raKxe [pHJro)r(eHHbrMI{ K pa6ore arraun o6
trcrroJrb3oBaHrrll pe3yJrbraron pa6oru B npoeKTHblx OpraHr,Bar{Lt'rx.

5. MeroAu rccreAoBaHtrq

MeroAn nccJreAoBaHux 6asupyrorcs Ha Qynaavrenr€urbHbrx rroJroxeHrurx reopuu gJreKTpoMarHrrrHbrx
[epexoAHhlx npoqeccoB B SJIeKTpHIIeCKAX qerurx, MeroAax MareMaruqecKoro MoAenr,rpoBailVs V ucnoJrb3oBaHHu
AaHHbrx, [oJr1^reHHbrx ua ryr$poBbrx 14 Susuvecrlrx MoAeJUrx.

6. O6ocnonanHocrb Ir AocroBepnocrb Hayrrnbrx noloxennfi, BbrBoAoB tr pe6oMeHAaquft,
cQopuyuupoBaHnbrx B Arrccepraqrr

O6ocHosaHHocrb n AocroBepHocrb Ha)AHbrx nonoxenrEft H BhrBoAoB Alrcceprarluonnoft pa6omr
nOATBepXAaeTCtI KOppeKTIIhIM lICnoJIb3OBaHLIeM MaTeMaTHqeCKI,tX MeTOAOB [pH [OCTpOeHrar,r MOAeJrefi, rarcxe
coBpeMeHHoro MeroAa Srasnrco-uateMarl,rqecKoro MoAenlpoBanvrt u o6rerrusHoM aHaJruge r,BBecrHhx pa6or.

7. CoorsercrBrre coAepll€Hlrr anropesepara ocrroBnbrM troJrolmeH[qM Arrccepraqn[

Aeropetpepar AocrarorlHo roqHo rI rroJrHo orponaer ocHoBHoe coAepx€Hr{e pa6orn.

8. CoorngrcrBlre coAeprr(anrrfl nacflopry c[eqrraJrbHocrrr

o6texr uccJIeAoBaHI{s, Mero,qbl I{ccJIeAoBaHr.rr r,I KoHKperHaJr [paKTr{qecKarr peaJrlnarlut pgyJrbraroB
pa6oru noATBepxAalor coorBercrBr{e nacnopry nay.ruofi cnequa.trbHocrr,r 05.14.02 - Olerrpr.ra"*-" aiu".uo" "SJreKTpOSHepIeTI{qeCKr4e CLrCTeMbr.

9. Anpo6aqun n rry6mnaqrs p$yJrTaroBArocepmqronnofi pa6oru

Pesyrrrarrr pa6orbr AocrarorrHo noJrHo orryr6nmonauH s 16 nelrarHbrx pa6orax, B ToM .rlrcre s 9
IreqarHblx Ha)aqHbrx crarbfi B pellerurdpyeMbrx )KypHiurax, peKoMeHIoBaHHbrx BAK, (us H14x 3 uay.{H6re crarblr,
rlepeBeAeHr{ble ua anrnr'Iftctcuft l3Hx, orry6luxonaHbl B )KypHalJre, BXoArrrIeM B Hay6oMerpruecKyro 6asy Scopus),
1 pa6ora lrHAeKcHpoBaHa B Ha)'KoMerpliqecrcofi 6a:e Scopus, 5 pa6or B rrpoqnx r6AaHfiJrx. flonyqgpl. 3
cBltqereJlbcrBa o rocyAapctneHnoft perHcrpaIIHH rlporpaMM. Marepualbl rro reMe Ar{cceprarlun AoKnaAhrBaJrlrcb
Ha Bcepoccuficnrx n Mex(AiHapoAHbrx ronSepeuquxx.

5. 3atvreqaufiq noArrccepraquonuofi pa6ore

5.1. IIpu MoAeJII'IpoBaHI{I,I [epBI{tIHbIX gJrerTpr.{qecKrrrx BeJrr{rrrrH B MoAeJr}r cerg flpn KoporKr{x 3aMErKaHr,rrx
nocrosHHall BpeMeHH alepuoAl,Iqecnofi cocramsroqeft olpeAeJrrercr [o coorHorrreHgro nrrID/KTr,rBHoro pr

aKTLIBHoTo co[porI'IBJTeHI'I{ rlpflMoft nocneAonareJlbHocTl4, To ecrb npra rpex$asHoM KoporKoM 3aMbrKaHr{}t.
flpegcraurerct, uro coorHolueHl{e peaKT}rBHoro H aKTHBHoro coflporr,rBJreslrfi uoxer 3aBgcerb or Br,rAa

KOpOTKOTO 3aMbtrKaHILU, B qaCTHOCTH npI,I KOpOTKT,D( 3aMbIKaHLUrX, CBt3aHHbIX C SeMIefi.

5'2. B orucaHlrn MoAeJrI,I rpaucQopnaaropoB ToKa xeJrareJrbHo 6ulo 6rr [pr,rBecrr,r .qaHHbre rro
xapaKTepI'IcTI{KaM HaMa|HV{uII{I.BAEILII He TOJIbKO Ha )AraCTKe C I{yJIeBbrM TOKOM HaMarHAqI{BaH[.fl, HO TaKXe rI
napaMerpbr xapaKTeplrcrl,rrur s o6racrz HacbrrrleHrlfl .
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