OT3bIB
o(UIMaNBHOrO OMIOHEHTA O KaHIUIATCKOW AuccepTaluu [leBripeBoii Harammn
IOpweBHbl HA TeMy: «[IoBBIIIEHHUE Ka4eCTBA 3JIEKTPOIHEPIUH TTPU 3IIEKTPOCHA0XKeE-
HHH GYpPOBBIX YCTAHOBOK € 4aCTOTHO-PETyIMpPYEMBIM 3IIEKTPOTIPUBOIOMY, IIPE-
CTaBJIEHHYIO HA COUCKAHUE yUeHOI CTeleHH KaH/i/aTa TEXHIIECKUX HayK I10 cre-

muansHocTH 05.09.03 — «DEKTPOTEXHUIECKHE KOMILICKCI 1 CHCTEMBD)

1. O6mas XapaKTepuCTHKA JHCCepTALHH

JTuccepranust TOCBsIIEHa UCCIETIOBAaHUIO 1 paszpaboTke CrocoOOB MOBBIIIEHHS
KauecTBA JEKTPOIHEPTUH TIPH SIEKTPOCHA0KEHHH OypOBBIX yCTaHOBOK, OCHAIICH-
HBIX YaCTOTHO-PEryJIUPYEMBIM JJIEKTPONPHBOJIOM, MPUMEHAEMBIX B HeTIHOU U ra-
30BOM TIPOMBILIIEHHOCTH. PaccMaTpuBaroTes JiBa crocoba yJydlleHus: KauecTBa
3NEKTPOIHEPTHH: IPUMEHEHHE (UIBTPO-KOMIICHCUPYIOIHX ycrpoiict (PKY) u nc-
[1OJIb30BaHME AKTHBHBIX BBINPSIMHTENCH HANPSKCHU (ABH) B cocraBe IOJYIpO-
BOJIHUKOBBIX IpeoOpazoBaTeseil 4acTOThI.

JluccepTaloHHas pabota COCTOUT U3 BBE/ICHHUS, 5 rnaB, 3aKJFOYEHUS, CIIUCKA
HCIIONB30BAHHBIX HCTOUHNKOB 13 112 HanmenoBanui. OOuIMi 00BEM JTUCCEPTALIH —
173 ctp.

Marepualibl JUCCEPTALUU JOCTATOIHO IIOJHO ony6uKoBaHbl B 11 me4aTHbIX
paboTax, B TOM YHCIE B YETHIPEX, BXOASIUX B EPEUCHD BAK.

ABTopedepar JUcCepTalii IOJTHOCTHIO OTPAKACT CC cojiep)KaHue, OCHOBHbIC
YJIEV ¥ BBIBOJIBI.

OCHOBHBIE TTONOKEHHUS PAGOTHI IIPOLLIK My OIHIHYIO ampobGanuio Ha 12 KoHe-

PEHIMSX (B TOM YHCIIE MEXIyHapOIHBIX), CHMIIO3UyMaxX ¥ CEMUHApaXx.

2. AKTyaJIbHOCTh TeMbl IHCCEPTAUHH
[1lupoxoe TpHUMeHEHHEe ACHHXPOHHBIX YaCTOTHO-PEryIUPYEMbBIX BJIEKTPOIpHU-
BOJIOB CTAJO OCHOBHO¥ TEHJIEHIWMel pa3sBUTHs aBTOMATH3MPOBAHHOTO HJIEKTPOTIPHU-
Boza. OJHAKO, MCIOJB30BaHKe TOJYIPOBOAHMKOBBIX npeobpazopaTesieil 4acTOThI C

HeynpaBJIsi€EMbIM BBIIIPSIMUTEIICM Ha BXO0JI€ HETAaTHBHO OTpPasuJIoCh Ha KayeCTBE DJICK-
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TPO3HEPrUd B CHCTEMAx 3JEKTPOCHAOKEHNST STUX JIIEKTPONPHUBOJOB H3-3a MosiBJIe-
HHs BBICIIMX FAPMOHUK TOKa U HAMPSDKEHUS. )10 0OCTOATENBCTBO CTAI0 OOBEKTUB-
HBIM ITIPEISITCTBHEM B HCIIOJIb30BAHIN YaCTOTHO-PETYJIUPYEMBIX JIEKTPOINPUBOJIOB.
Ilenb paccMarTpuBaeMoi AuCCepTalldi — HCCIICJI0BAHMUE 1 paspaboTka crocoOoB,
KOMIICHCHPYIOIIUX BPeJJHOE BIIMSHUE Ha MUTAIOMIYIO CETh HeJIMHEHHBIX Harpys3okK,
KOTOPBIMHU SBISIFOTCS TpeoOpa3oBaTesid 4acTOThI.

Dra npobiieMa pacCMOTpeHa IPUMEHUTEIIBHO K 5JIEKTPONPHBOJaM OypOBBIX YC-
TAaHOBOK T'TyOOKOro OypeHWsl, SBISIOMMXCS OAHMMU M3 OCHOBHBIX MEXAHU3MOB B
TexHuKe HedTe U ra3o JoObIYH.

Vka3zaHHbIe OOCTOATEIBCTBA ONPEACIAIOT HECOMHCHHYIO aKTyalbHOCTH TEMBI

JuccepTanunu.

3. OcHOBHbIE HAYYHbIE H NPOMU3BOICTBEHHBIE Pe3y/IbTAThI IHCCEPTALMHU

OCHOBHBIM PE€3yJIbTaTOM PaOOTHI SBIISETCSA UCCIIC/0BAHUE 1 pa3paboTka ABYX
coco6oB ObecreueHu s HOPMATHBHbIX 3HAUEHUH OTKIOHEHHS BEIUIMHBI HANPIDKE-
HUS HJIEKTPOIIMTAHUS ¥ KOd(QQUIMEHTa BBICIIMX TAPMOHMK HA BXOJC 6 xB nuHul
SIeKTpOCHAGKEHHsT GYPOBBIX YCTAaHOBOK, IVIABHbIC SJIEKTPOTPUBOLL! KOTOPBIX OCHa-
mensl MomHbIME (10 1200 kBT) 4acToTHO-peryaupyeMbIMi ACHHXPOHHBIMH JICK-
tponpuBosamu. [lepBblit croco6 — npumenenne MKV Ha BXoje HEYIPaBIACMOro
BRINPAMUTENS TpeoOpazoBaTens 4acTOThI. BTopoii — mpUMeHEHHe BMECTO HEYNpaB-
JIIEMOTO BBIIIPSIMUATEIIS aKTUBHOT'O BLINPSMUTEIA Ha 6a3ze IGBT-Tpan3ucTOpOB.

HoBbIMH HAYYHBIMH Pe3yIbTaTaMH Pa0OThl MOJKHO CIATATE:

e pa3pabOTKy MaTeMaTH4eCKOod MOJEIH B CHCTEME Matlab snekTpoTeXHHYE-
CKOr0 KOMIIJIEKCa, BKIIOYAIOIIEro B ce0s — MUTAIOLIYIO CeTh, BXOJ{HOM TpaHchopMa-
TOp, (PUIBTP, TPeoOpa3oBaTEb YACTOThI C AKTUBHBIM BBITPAMUTEICM,

e omnpe/esieHIe 3aBUCUMOCTEH K03 PUIMEHTa MOIIHOCTH, OTKJIOHEHHS Halps-
JKeHus] ¥ Ko PUIMEeHTa TapMOHUK Ha BXOE CHCTEMBI snekTpocHabkenus 6 kB Oy-
POBBIX YCTAaHOBOK OT I1apaMeTpOB ®KYVY co cryneHYaTsIM peryJupoBaHueM 1 HeHa-

CTPOCHHBIMH Q)HHBTpaMI/I BBICHINX F'ApMOHHUK;
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e oOmpesieieHHe 3aBUCHMMOCTEH ko3 duIEeHTa MOIHOCTH, OTKIOHCHHUS HANPs-
’keHus ¥ K03 PUIMEeHTa TapMOHUK Ha BXO/E CHCTEMBI snexTpocHabkeHus 6 kB Oy-
POBBIX YCTAHOBOK OT nactpoiiku ¢uiasTpa ABH, Hecymei vactorel ABH 1 3a1auus
PEaKTUBHOTO TOKA, MO3BOJIAIOIIAX COTIACOBATE napametpbl ABH ¢ cucteMoi aiex-
TpOCHAOKEHHUS.

IIpaKkTHYeCKHMH pe3yIbTaTaMH paboThI SIBJISIIOTCH:

e pa3paboTKa CTPYKTYPHBIX CXeM aBTOMATHECKOro perynuposanus ABH 1o
PEaKTHBHON MOIIHOCTH U HANPHKEHUIO, TOCTPOCHHRIC 10 NPUHIXIAM O YMHEHHO-
0 peryJupoBaHus;

e pa3paboTKa TEXHUYECKHX TpeGopanuii kK PKY co cTyneH4aThiM peryiuposa-
HEeM, BHINOJHEHHE KOTOPBIX M03BOJISCT obecriedynTh HOpMATUBHbBIE 3HAUCHHUS TIOKa-
3aresieil KauecTBa JIEKTPOIHEPTHUH.

JlocTOBEpHOCTH HAYYHBIX [O0JI0JKeHHii M BBIBOJOB AHCCEPTALUM TOITBEP-
JKIaeTCs KOPPEKTHBIM MCIIONB30BAHMEM TEOPHH JIICKTPOMEXAHHIKH, II0JTyTTPOBOHHM-
KOBOMW Tpeo6pa3oBaTebHON TEXHUKU M DJICKTPOIPUBOAA, MCIIOJIb30BaHUEM COBpe-
MEHHBIX METOIOB ¥ CPEICTB KOMIIBIOTEPHOTO MOACINPOBAHN, yIOBIETBOPUTEILHOU
CXOJMMOCTBIO Pe3yJIbTaTOB MOJCIMPOBAHUS C JaHHBIMH AKCIIEPUMEHTAIbHBIX HC-
clleJOBaHUM.

HayuHble 1 IPaKTHIECKUE Pe3ylbTaThl MUCCEPTALIH MOI'yT OBITH MCIIOJIB30Ba-
HbI IpU Pa3paboTKe HOBBIX M MOJEPHHU3ALMA CYIICCTBYIOMIX HIIEKTPOTEXHHUYECKIX
KOMIIJIEKCOB OypPOBBIX yCTAHOBOK M aHATIOTHIHAIX 00BEKTOB.

JluccepTalys HalCaHa aBTOPOM CaMOCTOATELHO, IPH UCIIO/Ib30BAaHUU 3aMM-
CTBOBAHHOTO MaTrepiaja MM MaTephajoB paboT, BBINOIHCHHBLIX B COaBTOPCTBE,

UMEIOTCA HeO6XO)1HMbIe CCBIJIKH.

4. 3amedaHusi MO AHUCCEPTALHH
1. B pabore criegoBano Obl MPUBECTH OIHUCAHUE du3MYECKUX [PHHIHAIOB pado-
81 akTEBHOTO BhIpsaMuTens (ABH). Maremarnyeckas MOAECIb, TAC ABH npexncras-

JigeTcsa HenpepbhIBHBIM 3BEHOM, HE JaeT OTBETA Ha psia BOIIPOCOB, B 4YaCTHOCTH, KaK B
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cxeMe puc.1.8 peamusyercst PeKUM peKyrneparini SHEpruy MpH TOPMOXKEHUH DIICK-
TPOIPUBOJA.

2. Bo BBeJIeHHH cJenoBaio Obl MPUBECTH YCTKYIO XapaKTepUCTHKY OCOOCHHO-
creil 6ypOBBIX YCTaHOBOK Kak 06beKTa HIEKTPOCHAOKEHMS, YeM OHU OTIMYAIOTCH OT
JPYTHX TPOMBIIIIEHHBIX YCTAHOBOK, T/I€ TAKKE BO3HUKAIOT POOIIEMBI 00€eCTICICHUA
HOPMATHBHOI'O KauecTBa 3NEKTPHUECKON SHEPTMH IPH MAacCOBOM MPUMEHCHUH gac-
TOTHO-PEryJIHPYEMbIX JJIEKTPOIPHBOJIOB.

3. B muccepraiiiy JOCTATOYHO JIOTHYHO JacTCH 001mas peKoMeHIamus 1o npu-
MeHEHUIO (PUITBTPO-KOMIICHCUPYIOLIHUX YCTPOHCTB I YK€ CYLIECTBYIOIINX yCTaHO-
Bok u ABH — myis BHOBB cTposinuxcs. OfHaKo, OTCYyTCTBYET CTOMMOCTHOE CpaBHE-
ane ®KY u ABH, KoTopoe TOATBepX/ao Obl 3TOT BBIBOL.

4. He 060CHOBAHO IIpe/iCTaBJICHUE JIMHUK Mepeatin 6 kB, mpoTsokeHHOCTHIO 10
KM, KaK JJHHHH C COCPEI0TOUSHHBIMH TapaMeTpaMH.

5. HemousTHO, TI0YeMy B paboTe paccMaTpUBatOTCA ®KYVY TOJBKO ¢ HEHACTPO-
eHHBIMU (HUIBTPAMMU.

6. He 060CHOBaHO, II0YeMY PETyIATOp HAMPSHKEHHs U PEryjisaTop peakTHBHOU
mommuoctd B cxeme CAP ABH (puc.5.3) MPUHATHI MHTETPANLHBIMY, a HE IPOHOp-
[[MOHATBHBIME I IPOTIOPIMOHANBHO- HHTEr PAJIbHBIMH.

7. B paboTe BCTpedaroTCsi HEYIa9HbIC BRIPKCHHIA. Hanpumep, c1p.39 «B xade-
CTBE 3BeHa MOCTOSHHOTO TOKa UCIIOJIb3yeTCA HeynpaBisieMbld BBIIPAMHUTEIIBY, cTp.52
«CyMMa MHIYKTUBHOCTEH Ha CTOPOHE NEpeMEHHOTO toka Mexay ABH u Hampsoke-

HUEM ceTu» U T.II.

3akJ/loueHue
Juccepranus 11leBbipeBoit H.IO. na Temy «IIoBbIlIeHHE KaueCcTBa dJICKTPOIHEP-
THJ TIPH JIEKTPOCHAOKEHUN OypOBBIX YCTaHOBOK C YaCTOTHO-PETYJIHUPYEMBIM JJIEK-
TPOTIPUBOZIOM» SIBJISIETCS CaMOCTOSATENBHOM, 3aKOHYEHHOMN HAy4HO-
KBaIM QUKATOHHOM paboToit, oOnafaroledl aKkTyanbHOCThIO, Hay4YHO# HOBHM3HOU M
IPAKTHYECKOM 3HAYUMOCTBIO. B muccepTanuy COAEPIKUTCS pelieHre aKTyaJIbHOH 3a-

Ay 110 ITOBBIIICHHUIO KayecTBa JJIEKTPO3HEPIrud B BHCKTpOTeXHI/I‘{eCKI/IX KOMIIJICK-
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cax OYpOBBIX YCTAHOBOK, 000OPYIOBaHHBIX COBPEMEHHBIM YaCTOTHO-PEryJIupyeMbIM
3JIeKTPONPHBOIOM, YTO COOTBETCTBYET II. 9. TTojoXeHusl O TOpsAKE MPUCYKIACHUA
yueHsIX creneneit Ne 842 ot 24 centsops 2013 r. Pemenue 9T0# 3a1a4u UMeeT Cy-
[eCTBEHHOE 3HAYEHHE IS Pa3sBUTHS, KaK TEXHHKH SJICKTPONPUBOAA, TaK 1 OypoBOM
TEeXHUKH.

JluccepTarusi COOTBETCTBYET MAcMopTy CHeNMalbHOCTH 05.09.03 «DnekTpoTeXx-
HIUecKre KOMILIEKCHI B cucTeMbly. IlpuBeeHHBIE 3aMEUaHUA HOCAT YaCTHBIN Xa-
paKTep 1 He ONPOBEPrarOT pe3yIbTaThl AUCCEPTALIIH.

Ha OCHOBAHMH HM3JIOKEHHOTO CUHMTAI0, YTO AMCCEpTAls OTBEHacT TpeGoBaHuU-
SIM, TIPEIBSBISIEMBIM K KaHIUIATCKAM JUCCEPTALMIM [Tono)keHueM o MopsKe Mpu-
CYyXKJIeHHUsl yU9eHBIX CTEIleHeH, yTBEPKICHHOTO nocranosienneM IIpasutenscrBa PO
Ne 842 ot 24 cents6ps 2013 1. ABTOp AUCCEPTALUH I1IesbipeBa Haramus FOpbeBHa
3aciIy)KHBaeT NMPHUCYXICHUs el ydeHOM CTENeHM KaHu/ara TeXHUYECKUX HAyK IO

crenuaisrocTH 05.09.03 «OneKTpOTeXHUIECKHES KOMILIEKCHI 1 CHUCTEMBI».

O¢unuanbHbIA OMMOHEHT
npoheccop Kadenppl «INEKTPUIECKHS CUCTEMbD)
MOCKOBCKOI'0 TOCYJapCTBEHHOI O

MAIIHHOCTPOUTEIBHOIO YHUBEPCUTETAY (MAMN), y
y /

3aciay)KeHHBIH JesTeNIb HayK1 PO,

JIOKTOp TeXH. HayK, Tpodeccop s Onumenko I'.b.

Cuny»xeOHbli afpec:
107996, r.Mocksa, yi1. I1.Kopuaruna, 22
Ten. (495)223-05-23 M006.916-213-22-47

E-mail: eapu@mail.ru

[Moamuck Onutnenko I'.b. 3aBepsito.

‘.fga:ﬁ'-‘iil’m%

[ aBHBIN yUeHBIH CEKpETaphb :
MOCKOBCKOTO TOCYAapCTBEHHO X
MAIIMHOCTPOUTEIBHOIO YHUBEPCUTETA, N7 =

npodeccop Konrynos .M.

«AY» 2  2016r.



OT3bIB
0(UIMATBEHOIO ONMOHEHTA Ha ANCCEPTALIMOHHYIO paboTy
[LIEBBIPEBOM HATAJIMU IOPLEBHbI
«TToBbIILIEHHE KAUeCTBa SJIEKTPOIHEPTHUH MTPU DIIEKTPOCHAOKEHUH OYPOBBIX yCTaHO-
BOK C 4YaCTOTHO-PETYJIUPYEMbIM 3JIEKTPOIIPUBOIOMY, TIPEJICTABICHHYIO Ha COUCKA-
HHe y4eHOM CTeNeHM KaH1u/1aTa TEXHHIeCKUX Hayk 110 crenuanbHoctu 05.09.03 —

<(3II€KTpOTeXHI/ILI€CKI/Ie KOMIIJICKCBI U CHUCTEMbBI»

1. AKTYaJIbHOCTH TEMbI JHCCEPTALHOHHOIO HCCJIe/IOBAHUS.

Hanuuue B cucteMe 3JIeKTPOCHA0KEHUS! HeTMHEHHBIX OTpeOUTENEH JIeKTpO-
SHEPrUM MPUBOIHUT K CYIECTBEHHOMY HCKaXKEHHIO CHHYCOMIATIbHON (pOPMbI Hampsi-
JKEHHsl CETH U B 11eJIOM K yBEJIHUYEHHIO MOTpeOJIeHHs] peakTUBHOM MouiHocTH. Mcka-
KeHue (POpMbI HAMPSHKEHHUsI CETH NMPUBOJUT K YyBEJIMYEHHIO MOTEPh JIEKTPOIHEPTUH
M COKpAIIIEHHIO CPOKa CIIYXObI 3JIEKTPOOOOPYI0BAHHUSI, YBEINUYEHHUIO MOTPEUIHOCTH
3J1eKTPOM3MEPHTENLHBIX IPHOOPOB, yXyIILEHUIO pPabOThI CHCTEM YNPAB/ICHHUS U CBSl-
3u. YBenuueHue notpedieHusi peakTUBHOM MOUIHOCTH MPUBOJUT K BO3PACTaHUIO IO~
Tepb B MUTAIOIIEH CEeTH, JONOJHUTEIbHBIM OTKIOHEHUSM HANPSIKCHUS CETH, YTO
CKa3bIBaeTCsd Ha JPYrUX MOTPEOUTENSX 2JEKTPOIHEPTUH U TPUBOJMT K HAPYIICHUIO
TE€XHOJIOTUYECKUX MPOLIECCOB.

Ha HedyTera3oBbix MPOMbICIAX K HETMHEHHBIM MOTPEOHUTENSM, XYM
KadecTBO dJiekTpodHepruu (KD), oTHOCATCS 3JIEKTPOTEXHUUECKHE KOMILICKCBI (OTK)
OypoBbIX ycTaHoBOK (BY) nns pa3Beqo4HOro M 3KCILTyaTallHOHHOIO OypeHMs1 Ha
He(Th M ras, JUisl IJIABHBIX TEXHOJIIOTHYECKUX MEXaHU3MOB KOTOPBIX — HacoOCOB, Je-
GEIKM M POTOpA, MPUMEHSETCS YaCTOTHO-PEryJIMpyeMbld 3J1€KTPONPHUBO (UPDIT)
NePeMEHHOTr0 TOKa.

[Tpumenenne YPDIT no3sosisieT MOAAEPKUBATH HA BBOJIE OYPOBOH YCTAHOBKH KO-
>dpupent morHoct 0,95-0,98, HO OTKIIOHEHHE HANPSHKEHMUS MPU yBEIIMICHUN JUTH-

HbI HI/ITaIOH_leﬁ JIMHUHM MOXKET NPEBBICUTHL NOITYCTHMOC 3HayeHue. BkiroueHue B cOCTaB



npeodpasosareneit yactorsl (ITH) 12-mynbCHOM CXeMbI BHINPSIMIIEHHS TaKXKe HE MO3BO-
JISET TIOJIHOCTBIO PELIUTh MPoOJIeMy UCKa)KeHUs! (POPMBbI HATIPSDKEHUSI CETH.

PacripocTpaHeHHBIM pellleHUEM 3a1aui MOBBILIEHHS KaueCTBa 3JIeKTPOIHEPrUU
sBJIseTCsS NpuMeHeHue (GUIbTpo-KoMieHcupyomux ycrpoicts (PKY). Mmerorces
MHOTOYMCJIEHHBIE UCCIIEIOBAHUS U PellieHHs], MOCBsIIeHHble npuMeHennio PKY s
DTK BY ¢ THPUCTOPHBIMH 3JIEKTPOIIPUBOJAMH OCTOSIHHOIO ToKa. B To ke Bpewms,
HecMOTps Ha Bcé Oosee mupokoe pacnpoctpaneHue JTK BY ¢ UPOII nepemensoro
TOKa, 3a]a4a MOBBIIIEHU Ka4eCcTBa JJIEKTPOIHEPrun Ajst JaHHoro kiacca DTK bBY
MPaKTUYECKU HE PelLeHa.

K coBpeMeHHBIM NEepCIEeKTUBHBIM CPEJCTBAM IOBBIIIEHUs KaueCTBa 3JIEKTpo-
SHEPrMU OTHOCHUTCS TpuMeHeHHe B cocTaBe ITY akTUBHBIX BhINPAMHUTENCH HAIpsikKe-
uus (ABH). Onnako paGoTsl, mocssiménHbie u3yuenuto coiicts I14 ¢ ABH B cocra-
Be DTK BY, KoTOopble yuuThIBaIK Obl CBOMCTBA AIIEKTpUUECKOH ceTh bBY orcyTcTBy-
IOT.

[TosTOoMy Hay4yHOEe 0OOCHOBaHHWE COBOKYMHOCTH PELIEHHUH MO MOBBIIICHUIO Ka-
yecTBa JNIEKTPOSHEPTUHM B cucTeMax dnekTpocHabxenus bY ¢ UPDII siBasieTcs akry-

aJIbHOM 3a7auell HayYHbIX UCCIIEeIOBAaHUM.

2. HoBH3Ha Hcc/ieIOBaAHHS H MOJY4YEHHBIX Pe3y/ibTaToB.

HoBu3Ha AMCCEPTAMOHHOTO HCCIIEAO0BAHUS U TOJYYEHHBIX Pe3y/bTaToB 3a-
KJTFOYAETCs B:

— YCTAaHOBJIGHHMH 3aBMCHUMOCTEH, MO3BOISIOIIMX onpeeuTh BiausHue GKY co
CTYNEHYaThbIM pEryJIHPOBaHHEM pPEaKTHBHOM MOIIHOCTH W «HEHACTPOCHHBIMK»
(UIBTPAMU BBICIIUX FAPMOHUK Ha KOA()OUILHMEHT MOLIHOCTH, OTKJIOHEHUE HalpsiKe-
HUS U CyMMapHbId KO(Q(HIHEHT rapMOHMYECKUX COCTABISIOLUIMX HANPsOHKEHHs B
cucreme aektpocHadxkenus bY ¢ UPOII,

— omnpesieNleHUH 3aBUCUMOCTEHN, MO3BOJISIIONIMX OLEHHUTh BIUSHUEC HACTPOMKH

duneTpa ABH, Hecymeit yactorst ABH, 3ananus peakrusHoro toka ABH Ha K03(-



(GUIMEHT MOIHOCTH, OTKJIOHEHHE HANPsHKEHUSI U CyMMapHbIi KO3 (ULUEHT rapMo-
HUYECKUX COCTaBIISIOIINX HAMpsOKEeHUs B cucteMe djiekTpocHabxenus bY ¢ UPOIL.

— B pa3paboTKe CTPYKTYPHBIX CXEM CUCTEM aBTOMAaTUYECKOI'O PEryaIupOBaHUs
ABH 1o peakTHBHO# MOIIIHOCTH M HAIPSKEHUIO CUCTEMbI 3JleKTpocHa0xeHus bY c
YPOII, BbINOJHEHHBIX MO MPUHLHUIY MOAYMHEHHOTO PEryJMpPOBAHUS KOOPAUHAT U
obecrnieynBalOIMX HOPMATHBHbIC 3HAUCHUSI OTKJIOHEHHUSI HAIIPSHKEHUS] U CyMMAapHOIO
Ko PuuHUeHTa rapMOHUYECKUX COCTABJISIOUIMX HANPSDKEHMs, 3aJaHHOE 3HayeHue
K03 PULIHeHTa MOIIIHOCTH.

— B HaXOXJEHUHU 3aBUCUMOCTEH BIIUSIHUSL CUCTEM aBTOMATUYECKOI'O Perympo-
BaHusi ABH 1o peakTHBHO# MOIIIHOCTH U HAMPSDKEHUIO HA KO3(PPHUIIUEHT MOLIHOCTH,
OTKJIOHEHHE HaIpsOKEHUS] ¥ CyMMapHblid KO3()GULMEHT rapMOHUYECKUX COCTABIISIO-
KX HamnpshDKeHus B cucreme aekTpocHabxenus bY ¢ UPDII B ycTaHOBHBIIMXCS U

IMNEPEXOAHBIX PEIKUMAX pa6OTI>I SJIEKTPOIIPHUBOAOB I'IaBHBIX 6ypOBBIX MEXaHU3MOB.

3. Crenenb 060CHOBAHHOCTH M JIOCTOBEPHOCTH HAYUYHBIX MOJIOKEHHH, BbI-
BO/JIOB M peKOMeHAalui, copMyTHPOBAHHBIX B JHCCEPTALHH.

OGOCHOBaHHOCTh OCHOBHBIX HAy4YHbIX [OJIOXKEHUH, BBIBOJOB M PEKOMEH]a-
i, cHopMyTMpOBaHHBIX B AUCCEPTALMU, OATBEPKAAECTCSA: UCIIOJIb30BaHUEM B Ka-
YeCcTBE TEOPETHYECKONM OCHOBBI METOJIOB TEOPHMH 3IIEKTPUUECKMX LIENEH, CHIIOBOM
MOy IPOBOTHUKOBOM TEXHUKH, AaBTOMATU3MPOBAHHOIO JJIEKTPONPUBOJA, OCHOB
3JIEKTPOCHAOKEHHSI; TeOpHei aBTOMATUYECKOr0 YIIPaBJIEHMs; pe3yJibTaTaMi KOMIIb-
IOTEPHOT0 MOJIEJIMPOBAHUS.

JIOCTOBEPHOCTH MPOBEACHHBIX UCCIIEJOBAHUI MOATBEPKAAETCS POBEAEHHBIM
AQHAJIM30M PE3yJbTAaTOB YHMCIEHHBIX JKCIEPUMEHTOB HAa KOMIIBIOTEPHBIX MOJEISX.
CpaBHeHHe pe3yJIbTaTOB pacyéTOB HAa MOJEJHU U DKCIIEPUMEHTAbHBIX JTAHHBIX MTOKa-

3bIBAET, YTO OTHOCHTEIIbHAS OTPEUIHOCTh pacyéToB He npeBbimaet 10%.



4. 3HaYMMOCTD /IJISi HAYKH M MPAKTHKH pPe3y/JabTaTOB JHCCEPTAlHH H BO3-
MO’KHbI€ KOHKPeTHbIE IMyTH ee HCIO0/1b30BAHHUs.

3HAYUMOCTbD JUISl HAYKH pe3ysibTaTOB JUCCEPTALUU 3aKII0YAETCS B!

- HAXOXJIEHHH 3aBUCUMOCTEH, MO3BOJISIOIUX 00OCHOBATH BEJIMYMHY PEAKTHB-
HOM MOUTHOCTH U HacTpouky ¢punsTpoB OKV;

- HAXOXKJEHHUH 3aBHCUMOCTEH, TO3BOJISIIOIIUX coriacoBaTh napamerpbl ABH ¢
CUCTEMOM DIIEKTPOCHAOKEHHUS;

— 000CHOBaHMH CTPYKTYp aBTOMaTHuecKoro peryiupoBanusi ABH, obecneuu-
BAKOIIMX HOPMATHBHbBIE 3HAUEHUS] OTKJIOHEHUS HANPSKEHUS DJIEKTPOITUTAHUS U CyM-
MapHOro KO3 @HIMeHTa rapMOHUYECKUX COCTaBJISAIOLIMX HAMpPsSKEHUS U 3aJlaHHOe
3HaYeHHe KodPdUIIMeHTa MOILHOCTH;

— HaxXOXX/IEHUHU 3aBUCUMOCTEM, MO3BOJISIOLIMX COIIACOBAThH MMapaMeTpbl CUCTEM
aBTomatuueckoro perynuposanus ABH ¢ cucremoii anektpocHabxkenus bY ¢ UPOII
B YCTAHOBUBLIUXCS M MEPEXOHBIX PEXMMAX PabOThI 3IEKTPONPHUBOIOB IJIABHBIX OY-
POBBIX MEXaHU3MOB.

I[IpakTrueckas 3Ha4MMOCTh pabOThl COCTOUT B pa3paboTKe:

— KOMIIBIOTEPHBIX MOJIEJIEN, MO3BOJISIONIMX MPHHATH 0OOCHOBAHHOE pelIeHHe
no nosbiieHuto KD na srane npoektipoBanus ITK BY ¢ YPOII nepemenHoro ToKa;

- TEXHUYECKUX TpeOoBaHui K «HeHacTpoeHHbIM» DKV co cTymeH4YarsiM pery-
nupoBanueM peaktuBHOM motuHoctH wist DTK BY ¢ UPDII, BbinonHenne KOTOPbIX
obecrieyrBaeT HOPMATHBHBIE 3HAUEHHUs I[IOKa3aTejed KavecTBa 3JICKTPOIHEPrHH
(TTKD);

- METOAUKH BblOOpa napamerpoB ¢uibrpa ABH Ha 6aze koMnbproTepHOU MO-
JeNH, KOTOpasi yUMThIBAeT XapaKTEPUCTHKH cucTeMsbl dnekTpocHabkenus ITK bY u
1103BOJIsI€T MOJNYYUTh HOPMATUBHOE 3HAYEHHE CyMMapHOro Ko>(GuilMeHTa rapMOHHU-
YECKUX COCTaBJISIFOLLIMX HANIPSOHKEHUS,

— CTPYKTYPHBIX CXEM CHCTEMbI aBTOMATH4YecKoro peryianposanus ABH, obec-
neuyrBaromux HopMaruBHble 3HayeHus: [IKD B ycTaHOBHUBIIMXCS W MEPEXOAHBIX pe-

KUMax paboThbI ANEKTPONPUBOIOB.



ITpu npoeKTHPOBaHUU HOBOrO 000pY/10BaHHUs: pa3pabOTaHHbIE KOMIILIOTEPHbBIE
MOJIEJIH, PE3YJILTAThl TEOPETHUECKUX UCCIIeIOBaHUH, TEXHUYECKHE TPeOOBaHHs K He-
HacTpoeHHBIM DKV co cTyneH4YaTbIM peryjJupoBaHUEM PEAIKTUBHOM MOLIHOCTH, pe-
IIEHUST ¥ PEKOMEHJALMK M0 BbIOOPY CTPYKTYypbl M napamerpoB ABH B cocrase
YPOIT ucnonszyrorcs B OO0 «DyeKTpOTEXHUYECKaAs NPOMBIIIJIEHHAS KOMIIAHUs»
Mpyu pa3paboTKe 3JIeKTPooOOpynoBaHUS Il OypOBBIX YCTAHOBOK € YacCTOTHO-
peryjaupyemMbIM 3JI€KTPOIPUBOJIOM.

OCHOBHBIE TEOpEeTHYEeCKHEe W TMPAKTUYECKHE MOJIOKEHUs JAMCCEPTAHOHHOM
paboThl MOT'YT OBITH HUCIOJIL30BAHBI 3JEKTPOTEXHUUECKUMU KOMITAHUSAMH, paboTaro-
MMM B 00JIaCTH MPUMEHEHUS YAaCTOTHO-PEryJIUPYyEMbIX 3JIEKTPOIPUBOAOB B MUHE-

PaJIbHO-CBIPHEBOM KOMIUIEKCE, a TaKXKE APYTHX OTpaCIAX IPOMBIIIJIEHHOCTH.

5. Ctenennb 3aBepUIEHHOCTH AHCCEPTAIHH B 11€JIOM H KaiecTBO e€ oopm-
JICHH .

Jlucceprauus sBJISETCS 1EJTOCTHOM 3aBepli€HHON Hay4Hol paboroit. Coxep-
’)KaHWE JUCCEPTALMK COOTBETCTBYET MOCTABICHHBIM 3aadaM U MOJPOOHO OTpaKaeT
1ocJieJ0BaTeNbHOCTh UX perneHus. [loctaBneHHble 3a71a4M pellleHbl TTOJIHOCTBIO, pe-
meHuss o0ocHoBaHbl. PaboTa HamuMcaHa XOPOLIMM JIMTEPATYypPHO-TEXHUYECKUM S3bl-
KOM, IpamMoTHO oOopMIJIEHa U cojlepikarenbHa. M3noxkenre paboTel MocieroBaTesb-
HO, OHa 00J1a/1aeT BHYTPEHHUM €JIMHCTBOM U CBUJETENILCTBYET O JJMYHOM BKIIAJIE aB-
Topa B HayKy. KadecTBo oopMiieHHsl TUCCepTallii COOTBETCTBYET HOpMaM, Ipeb-

SABJIACMBIM K pa60TaM Ha COUCKAaHHE yquoﬁ CTECIIEHW KaHauaaTa TCXHUYCCKUX H2YK.

6. IMostHoTAa ONMYOJIMKOBAHHMS OCHOBHBIX pPe3y/bTAaTOB JHCCEPTALHH B Ha-
YUYHBIX H3JaHHSX.

Pe3ysbTaThl HCCIIEJOBaHUN U OCHOBHBIE MOJIOXKEHHS IUCCEPTALIUU IOCTATOYHO
MOJIHO OTpaXkeHbl B 11 Hay4HbIX MyOJaMKalMsX, 4 U3 KOTOPBIX ONMyOJMKOBAaHbI B U3-

NaHusX, BXoasauux B nepeyenb BAK Munobpnayku Poccun.



7. CooTBeTCTBHE CO/lepKaHHUsI aBToOpedepaTa OCHOBHbLIM HAESIM H BbIBO-
JaM JHCCePTALMH.

Conepxanue aBTopedepara AUccepTalMy B MOJHOW MEpe OTPAXKAeT OCHOBHBIE
MOJIOXKEHUSI, UJIEW U BBIBOJIbI JUccepTali. Marepuaisl aBTopedepaTa JatoT MOJHOE
npe/CTaBIeHue 0 HayYHBIX pe3ylibTaTaX paboThl, 00beMe MPOBEACHHbBIX UCCIIEN0BA-

HPIfI, a TaK )K€ CTeNeHH 000CHOBAaHHOCTH Cd)OpMy.]'II/IpOBaHHBIX ABTOPOM BbIBO/IOB.

8. JInunblii BKJIaJ COMCKATEIsl B pelleHHe HAYYHOH 3aJa4H.

Jlnuneiii Bknaa couckatens IlleBeipeBoit H.IO. B pelnenue Hay4HOHR 3ama4u
COCTOUT B: MOUCKE U KPUTUUYECKOM aHAJIM3€e JIMTepaTyphl M0 TeMe JIUCCEPTALMOHHOM
paboThl; pazpaboTKe KOMIbIOTEPHBIX MOJEEH, TO3BOJIIONIMX UCCIIEN0BATh BIMSIHUE
4aCTOTHO-PEryJUPYEMBIX 3JIEKTPONPUBOAOB OYypOBBIX YCTAHOBOK Ha OTKIIOHEHHE
HAIpPsOKEHUS JIEKTPONUTAHUS, CyMMapHbIH KOA((GHULHUEHT FrapMOHUYECKUX COCTaB-
JISIFOIIMX HAMpsKEHUst U KOA(GUIUEHT MOILHOCTH; MOTYy4EHUH 3aBUCUMOCTEN IMOKa-
3aresieil Ka4ecTBa JEKTPOIHEPTUU OT MapaMeTpPOB MUTAIOILUX CETeH, IMO3BOJISIOIIMX
YCTAHOBHUTh BIIMSHUE (DUIBTPO-KOMIIEHCUPYIOLLEr0 YCTPOMCTBA W aKTUBHOTO BbI-
NpsIMUATEJISE HAIIPSDKEHUs Ha OTKJIOHEeHHe HaIpsHKeHUs! AJIeKTPOITUTAHUS, CyMMapHbIi
K0>()(ULIMEHT TapMOHUYECKUX COCTABISIIOLINX HANPSDKEHUSI U KOI(P(QUIMEHT MOIL-
HOCTH; pa3pabOTKe CTPYKTYphl aBTOMATHYECKOTO PEryJIupOBaHUs PEAKTHBHOW MOLI-
HOCTHM M HaIpsKEHUs /U1 aKTUBHOTO BBIIIPSIMUTEIIS HANPSDKEHUS; aHAIM3€ BIIMSHUSA
CHUCTEM aBTOMATHYECKOIO PeryJupOBaHMsI aKTUBHOI'O BBIIIPAMUTEIISI HAMPSDKEHUS 110
PEAaKTUBHON MOIIHOCTH W HANpPSDKEHUIO HAa KOA(QMUIUEHT MOLIHOCTH, OTKIIOHEHHE 1
CYMMapHbIi KO3()PHUIMEHT rapMOHUUYECKUX COCTaBJISAIOIIMX HAMpPSHDKEHHsI B yCTAHO-
BUBIIUXCS U NIEPEXOJIHBIX PEXKUMAX padOThI 2JEKTPONPUBOLOB.

Jluccepranusi HamMcaHa aBTOPOM CaMOCTOSITEIbHO, IPU MCTOJIb30BAaHUM 3aUM-
CTBOBAaHHOI'O MaTepHaja WM MaTephajioB padoOT, BBINOJIHEHHBIX B COaBTOPCTBE, C

YKazaHHuemM HCO6XOI{I/IMI>IXCCI)IHOK.



9. Bonpocshl 1 3amMeyaHusi no padore.

1.Kakum 06pa3oM (yHKIHOHATbHAS CXeMa BEKTOPHOIO YIPABIEHHS aCHH-
XPOHHBIM JiBUTatesieM (puc. 2.5) u cTpykTypHas cxema (puc. 2.6) peanusyroT padboTy
BO BTOPO# 30HE peryaupoBaHus ¢ ociabieHueM noJs?

2. B puccepranuu cienoBajgo Obl MPEACTaBUTh PEANBHYIO OCLMIIONPAMMY
BiktodeHus: cryneHed @KY. Takxke 3TOT Bonpoc He Ucciie0BaH Ha MOJETIH.

3. B pa3nenax 3.3 u 4.3 npu nosyyeHUH 0000ILAIOIIKX 3aBUCUMOCTEW Ha MO-
JIeNIsIX He TOSACHAETCS MO/ KaKOW Harpy3Koi paboTalld JBUraTeld, Obljia JIM BCIIOMO-
rarejibHasi AJIeKTpUYecKasi Harpy3Ka.

4. Yem o6ycoBneH Boibop Hecymux yactoT st ABH 2400 n 9600 I'n?

5. I'lo kakoil npuyuHe e YYUTBIBAJIMCH YIIPYTHe CBOWCTBA KOJOHHBI Oypuiib-
HBIX TPYO MPH UCCIIEJOBAHUU TIEPEXOHBIX MPOLECCOB B 3JEKTPONPUBOIE?

6. YUYUTBHIBAIKMCH JIK MIPH pacyéTe CUCTEMbl aBTOMATUYECKOIO pEryJMpOBaHHS
ABH mapameTpbl cucteMbl asiekTpocHa0xeHusa? Kakue BO3MOXKHBI [TOCIICJICTBUS, €C-

JIM OTH NTapaMeTpbl HE YUUThIBATh?

10. 3aka0uenue

Juccepraumonnas padora lllesbipeBoit H.JO. Ha conckaHue y4eHOi CTerneHH
KaHAMJaTa TEXHUYECKUX HAyK SIBIISIOTCS CaMOCTOSITEIbHOM, 3aKOHYEHHOM Hay4HO-
KBaIM(DUKALMOHHON paboToi, 001anarolell aKkTyalbHOCTBIO, HOBM3HOW U MpaKTHYe-
CKOI 3HAYMMOCTBIO. B paboTe coaepKUTCs pellleHre akTyalbHOU 3a1a4u 000CHO-
BaHHUS COBOKYITHOCTH TEXHWYECKMX PEUIEHMH I10 IMOBBIMIEHUIO KayecTBa 3JIEKTPO-
SHEPruH M JIOCTHXKEHHs €€ HOPMATHUBHBIX MMOKa3aTellell B CHCTEME DIIEKTPOCHa0MkKe-
nust BY ¢ UPDII, umeroieit cylmecTBeHHOE 3HAYEHUE ISl Pa3BUTHS DJICKTPOTEXHU-
4eCKMX KOMIUIEKCOB U CHCTEM B MHHEPaJbHO-ChIPLEBOM KoMILIeKce Poccuu.

Jluccepranusi o0jiaaeT BHYTPEHHUM €IMHCTBOM, COJIepKAaT HOBbIE Hay4dHBIC
pe3yJIbTaThl U TOJOXKEHHSI, BbIABUTaeMble sl ITyOJIMYHON 3alIUThI, U CBUACTEINIBCT-

BY€T O JIMYHOM BKJIaJIC aBTOpa AUCCEPTALIMH B HAYKY. B JAUCCepTaluui UMEIOTCS CBE-



JIEHUSI O MPAKTUYECKOM HCIIOJIb30BAHUHU TOJYYEHHbIX aBTOPOM pe3yJbTaTOB Haydy-
HBIX UCCJIEJIOBAHHH, a TAK)Ke PEKOMEHAAIMH 110 UCTI0JIb30BAHUIO HAyUHbIX BbIBOJIOB.

OcHOBHbIE pe3yJibTaThl pabOThl, M3JI0KEHHbIE B JHUCCEPTALMU JOCTATOYHO
MOJIHO OTPaXK€Hbl B BEIYIIUX PELIEH3UPYEMbIX HAYUHBIX Ky pHaJIaX.

JluccepranvonHas paboTa COOTBETCTBYET nacnopty cnenuaibHocTd 05.09.03
— «DNEeKTPOTEXHUYECKUE KOMIUIEKCHI U CUCTEMbI».

Ha ocHOBaHMM M3JI0)KEHHOTO CUMTAIO, YTO JUCCEpTAlMOHHAs paboTa OTBeYaeT
TpeOOBaHUSIM, TTPEABIBISAEMbIM K KaHIUIATCKUM JuccepTauusm 1. 9—14 [Nonoxenus
0 TIOpSIJIKE MPUCYKJIEHUS YUEHBIX CTENeHel, yTBepXAeHHOro nocranosnenuem Ilpa-
BuTenbeTBa Poccuiickoit @enepanuu Ne842 ot 24 centsiopst 2013r., a e€ aBrop, 1lle-
BbipeBa Haranus KOpbeBHa, 3acioyKuBaeT NpUCYXACHUS yUEHON CTEIEHU KaHIuaaTa
TEXHUYECKUX HayK Mo crneuranbHOcTH 05.09.03 — «DnexkTpoTeXHUYeCKUe KOMIIIEK-

Cbl U CUCTCMbI».

OdunmanbHbIi ONTIOHEHT,

JOLIEHT Kadeapbl

ABTOMaTHU3UPOBAHHBIN JIEKTPOMPUBO/L

®OI'bOY BO «HanmoHanbHbINA HCCIEIOBATEIBCKUM

yHuBepcuteT « M3y,

KaHIUJAT TeXH. HAYK bnaronapoB JMutpuii AHaTtonbeBUY

23 04 . 2044
CuyxeOnbiit agpec: 111250, Poccus, r. Mockaa,

KpacHokazapmeHnHas yiuia, 1oM 14.
Ten. +7-495-362-74-25, blagodarovda@mpei.ru

[Tonnuce bnaronaposa I[.A. 3aBepsIto

&7 Letelt /%Ké//zu}z

C" s Mﬁﬂpz : i et ﬁ il / 0. @Tz/zaxfé



