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o$uqzalbHoro olrroHeHTa

Ha AzcceprarlnoHHyro paoory
fleryxona Anarolz s MuxafitoBr4qa

<<Asronopr H rt fi rrcrorrHn K 3reKTpocna6xeH lrq rrepeMeH Horo roKa>>,
npeAcraBneHHyro Ha colrcKaHl4e yreHofi cTeneHu KaH4kr4ura rexHuqecKlrx HayK

ilo cleIII4aIIbHocrLI 05.09.03 - SnerrporexHr4qecKr4e KoMrrJreKcbr r4 cr4creMbr

Arcrya.nuHocrb AJrfl Haynu u [paKTrrKrl

llpou:no.qcrBo sneKTpntlecrofi gHeprr4r4 cra6umnofi u perynripyeuofi
qacrorbl B .{eIIeHTp€ITILI 3oBaHHbrx cr4 creMax gneKTpo[ vrr auvr\ pa6 orarorq ux npr4
lepeMeHHbrx rlacroTax BpaIIIeHI'Ir [epBplqHoro ABLrfaTer_{, flBlrflercfl
arryalruofi zagauein
rroTpe0I,ITeJIekr.

B SIeKTpOCHaO)KeHI4H pa3nzalHhrx aBToHoMHbIX

llpousnoAl4Mble AJI-f, srl4x rlenefi zcroqHrrKu a 6oru[rr4HcrBe cBoeM rro-

IaccneAoBaaufi; [oAqepKlrBaerc.rr :aayqHafl HoBr43Ha
TeopeTuqecKaf vr [paKTLlqecKaS 3HarrHMOCTb

crpoeHbl no [poBepeHHbIM BpeMeHeM cxeMaM. Ho uepeveHb 3Tr4x cxeM u o6-
nacrkr I{x [pprMeHeHLIt He B rroJnrofi uepe cuoco6nrr yAoBnerBopr4Tb 3arrpocbr
coBpeMeHHoro norpe6ureff sJreKTpz.{ecKofi gHeprrrr4. flo erofi flprlrrr4He BeAer-
c-f, rIoHcK HoBbrx rexHI{qecKLIX perueuuitt, no3Bonrrouprx yAoBnerBopraTb Bo3-
pacraroquu rpe6oBaHl4tM uo ua46xHocrlr 14 KarrecrBy HanprxreHr4r. llpe4-
craBJIeHHafl AvccepraIILIoHHar pa6ora nocB-f,rrleHa perueuulo erofi axrya-urnofi
3aAaqu. B nefi [peAnaraerct HoBoe rexHr4qecKoe peureHne aBToHoMHoro [rc-
TOr{HI4Ka 3neKTpOnvITAHLIfl) I'IMeIOilIerO BhITOAHbIe OTJII/FII4fl nepeA KnaOOnqe-
cKlIMI4 cxeMaMPI: 6ecroHraKTHocrb, orcyrcrBr{e [onynpoBoAHr4KoBoro ycrpofi-
crBa MextAy reHeparopoM I4 Harpy3xofi, a raKlKe Bo3MolrHocrbro reHepupoBa-
HHfl HarlptxeHkIt lul4poKofo ALrarra3oHa qacroT rrplr pa3nurrHbrx qacrorax Bpa-
ITIeHI'I.fl poropa. .{nf, uocrpoeHl,It MareMaurqecxofi MoAenu ycrpoficrBa r{crroJrb-
3ylorct HoBbIe, HecraHAaprHble MeroAbr pacrrera, rrpelnaraercr cloco6 nony-
tIeHHx aHaJrLrrvqecKux BbIpDKeHufi pnt ycraHoBnBruerocr pe)KLrMa c r4cnonb3o-
BaHI{eM Al4HaMl4qecr<ofi MoAenu reHeparopa - Bce gro, HecoMHeHHo, ,f,BJrrerc{
Hayunofi nonIasHofi I4 npeAcraBJr{er co6oft 4alrnefiuree pa3Br4Tue reopnlr oJreK-
TpI,Iqe CKLIX M aIIILIH.

OcnonHoe coAeplraHrre padoru

Bo eeederuuu [poBoAr4Tcr o6ocnosaHue aKTy€urbHocTrr TeMbr
pa0oTbr Lr 3a4al'-kr

pa6oru; orleHlrBaerct
pe3ynbraroB pa6orrr;

AnccepraqzonHofi pa6oru, Soprraynupyerc.r qenb
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yKa3bIBaIOTCt MeroAbI HccneAoBaHI4t; OnpeAenqrorct troJlox{eHLrq, BbrHocr4Mbre
Ha 3aulrrry; yK€t3brBaercfl crerreHr AocroBepHocrkr n anpo6arlr4r pe3ynbraroB.

Ifepeaa zJaoqq [ocBrrrleHa aHaJrLr3y rd3BecrHbrx rexHr{qecKnx peurenufi
aBToHoMHhIX I4crorrHLIKoB rrepeMeHHofo ToKa ct:a6utrc:rroil qacrorbr.
flponogurcx oI{eHKa aBToHoMHhrx r4crorrHprKoB gneKTpocrua1xgg1us
I4c[onb3yloql4x rIpI4BoA uocrosnnofi cKopocrkr, ctrcreMbr c uepeuennofi
cKopocrbro BpaIrIeHI4t reHeparopa kr uocrosnnofi arrxo4Hofi .racrorofi.
PaccivrarpllBalorct MaIuLIHHo-BeHTr4JrbHbre cr4creMbr pr xnacczswlupyrorcr rro
cxeuHofi peiilI{3allnpr crarvrqecKoro npeo6pasoBareJrr qacrorbr. CpanHunarorc-r
reHeparopbl, I4cfionb3yloque 3neKTpoMarur4HHoe SopnanpoBaHr4e xpunofi
BbrxoAHofo Harrp_rDKeHrrr.

B pesynrrare cpaBHeHI4{ BbIrBJIeHo, r{To aBToHoMHbre Hcroq Hr4KLr nepe-
MeHHoro roKa cra6nlHrofi qacrorhl Ha 6a^:e coeNaerrleHHoro AByxMarxr4HHoro
reHeparopa (C[Mf) cno6o4Hbr or MHonlx HeAocrarKoB, npncyqnx cyilIecr-
ByroIIlIM 3neKTpoMaIrrLIHHbIM upeo6pa:oBareJrsM, rrplrBoAkrrc-rr cxeMa rrocrpoe-
HI4-'I ABTOHOMHO|O LICTOqHHKA HA EfO OCHOBE.

Bo emopofr zJtane npeAcraBJreHa MareMarlrqecK€ur MoAenb CAM; vt
no4po6uufi IIop{AoK ee nonfleHl{r. OrMe.{a}orcs orJrr{r14r Me)KAy
pa3nLIqHbIMI4 TkIrIaMIa C!Mf, oco6eHHocrl4 rrponcxoArrr{ux B HLrx rpoqeccoB.
Ouracrreaercs Simulink-MoAenb reHeparopa. flpuno4xrc.r pe3ynbrarbr
MoAenr{poBaHr4_f, rrpoqeccoB.

B mpemoeil zJtane I{ccneAyercr BJrr4-f,Hlre Ha gHeprerr4qecKr4e
coorHolrre[vrfl n Cl$4f n.nfl ycraHoBl{Brrrerocr pe}KLrMa napaMerpoB o6ruoror
3neKrpllqecKux MarrII{H. llpeo6pasylorc.r BbrpareHr4a Anfl LrHAyKrr4Buocrefi pr
conporrrBleuufi o6uoror< gneKTpuqecKlrx Marrrr4H. llpe4c:raeneu ElnroptrrM
[porpaMMbl Ar-fl I{ccneAoBaHvrfl gHepferr,rqecKLrx coorHorlleuufi. llpzro4zrcx
c n oco6 nonyqeHrr fl aHaJrvrkrq e cKr4x 3aBrlcr4Mocrefi .

B vemetipmofi z'ryaee npuBoArrcr peKoMeHAarlr4u no SopnrupoBaHrrro
o6naororc, coBMeIrIeHHbIX n o6rqev MafHHToIrpoBoAe, orlucblBarorc.s MaKerHrrfi
o6paseq CAM|, 3KcneprlMeHTiulbHat ycraHoBKa, rrpeAcraBJrrrorcr pe3ynbrarhr
3Kc rr ep r4MeHT€rrrbHbrx r4c cneAo sanuir.

OcHosHrre HayrrHbre pe3yJrbrarbr
\r ttx 3Hartl|MocTb AJIfl HayKII r{ [poIt3BoAcTBa

-- rIpeAcraBJIeHo HoBoe rexHr'rqecKoe perueHr4e'rpex$a:Horo Lrcror{HuKa
rlepeMeHHoro roKa cra6zlrnofi qacrorbr Atrfl aBToHoMHhrx czcreM
3HeprocHa6xeuux, no3Bontroulee csopvrzpoBarb rrepeMeHHoe HanpflKeHr,re
cra6ulruoft qacrorbl 6ecrouraKTHhrM MeroAoM 6eg ucrroJrb3oBaHr4fl
ronynpoBoAHr4KoBoro upeo6pa3oBaren{ ;

- npeAno)KeHa HoBat MaTeMaTr4qecKar MoAenb SneKTpoMarrrlrHHoro
reHeparopa, y'9.urblBarcrllaf, oco6eHnocrz pa6orhr pa3HonoJrrocHbrx Marrrr{H B



o0u{eM MafHkrTo[poBoAe ;
- paccMorpennufi B pa6ore CIIOCOO IIOJIYIIEHI4' AII'j.JIJ4TIdTICCKI{X

3aBucllMocrefr ToKoB I4 sneKTpoMarHr4THoro MoMenra C[\4f or rrapaMerpoB
SneKTpuqecrcoft MaITILTHrI, HarlptxeHr4{ vr lracrorbr ros6yx4ennr, qacrorbr
Bparr{eHr4r poropa vr [apaMerpoB Hafpy3Kr4; r4Meer nepcneKTHBbr
I4crlonb3oBaHvrfl Anf, nro6ofi 3neKTpoMexauzqecrofi cr4creMbr, onncannofi
au$$epeHrlr4€LrrbHbrMr.r ypaBHeHr4rMH ;

14 gneKTpOMafHr4THOfO MOMeHTa

orrrr4MiurbHoro uo nrr6paHHoMy

- peKoMeHAarILrr4 rro err6opy napaMerpoB o6uoror B coBoKynHocrpr c
aHAIUTLI'IeCKI4MLI BbIpaXeHkIflMkI Ant TOKOB
rro3BoJr{ror lpoBecrrl Teoperzqecrufi rroncK
KpIiITepI{rc BapvIaHT a IIo cTpo eHLrr C[Mf ;

- co3AaH v r4crrbrraH vrarernrrfi o0pa3erl Anr npoBeAeHr4t
3KcnepnMeHTarrbHbrxLrccneAosarfLrirpelKr4MoBpa6orur4croqHr,rKa.

PexoprenAaru u rro [crroJr b3oBaH uro pe3yJr braroB
I| BbrBoAoB ArrccepTarl[u

AeroHolvlHhre I,IcroqHI4KLI 3neKTporrvrralnfl ua 6aze coBMerrleHHoro AByx-
Ma[II,IHHoro reHeparopa nau6oree qelecoo6pa3Ho rlcrroJrb3oBarb B KarrecrBe
reHeparopoB rloBblruenuofi cra6zlruofi qacrorhr B crreUr{turbHbrx aBToHoMHbrx
3neKTpoycraHoBKax. Bo:uoxHocrb r,r3MeHeHI,It Berr4rII4HbI HanptxeHl4r vr qaa-
TOTbI TOKOB Harpy3KI,I nO 3aAaHHOMy anropr4TMy B rur{poKLrx npeAeJrax fipvr r43-
MeHtrcIqeitcs qacrore BparqeHla.a [pLrBoAHoro ABlrrarens 6ez r4crroJrb3oBaHufl
AolonHLITeJIbHoro npeo6pasoBareJlq rracrorbr noAqepKr4Baer yHr4Bepc€urbHocrb
ycrpoficrBa I4 rlo3BoJlxer kIcrloJlb3oBarb r4x B noABlrxHhrx aBToHoMHbrx la6opa-
Topr{rx.

I,Inrepec Anq p€BBurI4q reopr4lr gneKTpr{qecKr4x Marrrr4H rrpeAcraBJrrror KaK
cnoco6 nocrpoeHLr{ MareMarnqecKofi vro4elz CAM|, raK r4 cnoco6 ilonyrreHuq
Ha ocHoBe srofi MareMarl4qecxofi MoAenr4 anaJrkrrLrqecKr4x BbrpareHuit gnr- r:o-
KOB 3neKTpOMeXaHVqeCKIIX Cr4CTeM.

fur u:roroBJreHllt CAM| IIeHHbrMr4 rBJrrK)Tcr €rnroplrrMbr coBMerrleHprfl
pa3HononlocHblx o6uoror n o6u1eu MarHr4TorrpoBoAe, rro3BoJrf,roulr4e r4cKnro-
IIHTb HX B3AI4MOBJIT4'HI,IC.

3atvre.raHlrq

1. flpu pa:pa6orKe HoBbIX l{croqHrrKoB oneKTporrr4TaHnfl Anr norpelptrerrs
BaxtHbIMI4 f,Bntrorcfl Borlpocbr KarrecrBa 3neKTpogHeprutr. K coxa-neHr4ro, B pa-
6ore oroMy yAeneHo M€Lno BHr,rMaHr4rr.

2. flpu paccMorpeHvrvr n nepnofi uraBe npr4Hrlr4na pa6oru aBroHoMHoro
I4crorrHlaKa nepeMeHHoro roKa c SopuzpoBaHrleM rpranofi BbrxoAHoro Halpr-
xeHl4s rlyreM cJIo)KeHLIx 3[C 6rzsrux qacror He pacKpbrra 3aBLrcvrMocrb yrno-
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sofi 'racrorhl Bpalqenprfl tloJrr poropa orHoclrreJrbHo craropa or qacrorhr Bpa-
IrIeHHrr poropa, qro 3arpyAH-f, er rroHkrMaHr4e npuHrl uta geircrBvrfl .

3. B rperuefi rJIaBe lonyr{eHbl aHaJrvrrkrqecKpre BbrporeHarfl ilnfl ToKoB
C.{Mf, qro rlo3BoJlter I{ccneAoBarb BJrr{sHkre Ha roKkr Bcex KoHTypoB clrcreMhr
mo6oro [apaMerpa r4Irvt BeJII4qLrHbI, Bxo.q.rluefi n aHalr{TLIrIecKLre Bbrpa}KeHl4fl.
3aAa'{u I4ccneAoBaHnfl He rrpeArroJrararor groro, Ho BecbMa lrHTepecHbrM c Ha-
yvnoft ToqKn 3peHLIt{ 6rtn 6u pa:6op BIrnflHLTs Ha 3HeprerrlrrecKr{e coorHorxe-
Hr{.rI HecKoJIbKI4x nau6olee 3HarluMbrx

4. B errpax{eHr4rx uepnofi uraBrr
BXO.4TUIHX B HHX rrepeMeHHbrx.

rrapaMerpoB.
(1.1, 1.2) pacrpbrrbr He nce o6osHaqenprfl

,{uccepral{I4oHuaf, pa6ora <<AeroHoMHufi ucrorrHr4K sneKTpocualxeuux
rrepeMeHHofo roKD) rrpeAcraBJrrer co6ofi aanepurenHyro HayqHo-
uccneAoBarenbcKyro pa6ory Ha aKTy€trIbHyIo reMy. Buno4rr lr peKoMeH1a\kru
Aocraroqso o6ocsoBaHbl. Pa6ora orBelraer rpe6onauusu llolo)KeHur o rpu-
cy)KAeHI4I4 f{eHbIX crenenefi, yrBepxAeHHoro rrocraHoBJreHraeM llpanurelrcr-
sa P(D N 842 or 2013 r., a ed aBrop lleryxon Anaroluir, MuxaiarroBr4r{ 3acny-
)KI{Baer nplacyrKAeHl,z'fl yteHofi creleHkr KaH.qr4Aara HayK no cneur4€urbHocrr4
05. 09. 03 <3nexrporexHr4qecK?re KoMrrneKcbr Lr ctrcreMbr).

B.-f.Becn€uroB

3arc.nro.renue

Eecnalon Bnxrop -flKoerenz.r, A.T.H., npo(f eccop,
111250, Mocxna, E-250, KpauroxasapMeHuar ynuqa, Aoru 14,
of Boy B llo " Haqr{onaJrbHbrfr raccreloearemcxufi yHr4 Bepcr.rrer " M3I4 "
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