OT3bIB
O(HIHAILHOTO ONIOHEHTA HA AHCCEPTAIMIO
EBceesa Bsiuecnasa FOppesrua
Ha Temy «IlomynpoBogHUKOBEIN 1Tpeo6pazoBaTens I TEMIIOBO30B C
KOJUIEKTOPHBIMU TSITOBBIMM IBUIaTEISIMID)
1o cnenuanbHoCTH 2.9.3. [TOABIKHOM COCTAB KENE3HBIX JOPOT, TATA IOE3/10B U
aeKTpudUKamsL
Ha COMCKaHHe YYCHOU CTENEeHN KaHAUaTa TEXHHYECKUX HayK

1. AKTyaJIbHOCTB TeMBI HCCJIEI0OBAHUS

Mo HacTosimero BpeMeHH TACOBBIA SIEKTPONPHBOL C J{BUTATEIAMH
[IOCTOSIHHOI'O TOKa SBISETCS OCHOBHBIM [UIS TEILIOBO30B. [lOBEIIEHWE ero
TEXHMYECKUX XapaKTEPUCTHK, KaK B TATOBOM, TaK M B TOPMO3HOM DEKHMAax
paboThl, O3BOJIAET YIyYIIATH 9QPEKTUBHOCTE PAGOTH TOKOMOTHBOB M CHHU3UTS
SKCILUTyaTallMOHHBIe 3aTPaThl, 4TO MAWKTYETCS HOPMATHBHBIMU IOKYMEHTAMH
OAO «PX/I». B cBsi3u ¢ YeM Tema UCCHEOBAHMS, TOCBSIIEHHAS pa3paGoTKe
NOJIyTIPOBOTHUKOBOrO IpeobpazoBarens [Ui COBEPIIEHCTBOBAHUA TArOBOTO
[PUBOJIA MArUCTPANBHEIX TEIJIOBO30B C KOJUIEKTOPHBIMH JBUIATENAMU, SBISIETCS
aKTyaJIbHOM.

2. Crenenb 000CHOBAaHHOCTH HAYYHBLIX IIOJIOKEHHI, BBLIBOJXOB W
pekoMeHAauuii, chopMyTHPOBAHHBIX B IMCCEPTALHH

OGOCHOBAHHOCT ~ HAYYHBIX  MOJNOXKEHUH,  COOPMYJMPOBAHHEIX B
juccepTanuu, OOeCHeYMBaeTCsl CTEMeHBI0 IMPOPAGOTKH TEMBI W KOPPEKTHBIM
HCTIOJIE30BaHHUEM U3BECTHBIX HAYYHBIX METOJOB IPH IPOBEACHUN HCCIIeI0BaHMI.
OcHOBHBIE  TIOJIOXKEHMS  JUCCEPTAMOHHOM  pabOThl  JOKNAABIBAIACE |
00CyKIanuch Ha 3acefaHusiX Kadenpbl «DJIeKTporoessa U JTOKOMOTHBEY PVYT
(MUUT), a Takke Ha TpeX MEKXIYHAPOAHBIX HAYYHO — TEXHHYECKHX
KOH(pepeHLIUsX.

BeBonsl u pexomenpanyy, chopMylHpoBaHHEIE B paboTe, 0GOCHOBAHbI
TOy4EHHBIMH ~ pe3yJbTaTaMH  TEOPETHYECKMX U OKCIEPHMEHTabHBIX
UCCIICTOBAHUN,

3. locToBepHOCTHL H HOBH3HA, NOJIYYEHHBIX Pe3y/IbTATOB

JlOCTOBEPHOCTh  MCCIENOBAHUI TOATBEPIKAAETCS  YHAOBJIETBOPUTEIIHHBIM

COBIAICHUCM PE3YyJIbTATOB, IIOJNYYCHHBIX IIpU KOMITBIOTEPHOM HMHUTALUOHHOM




MOACTHPOBAHNH, C MMapaMeTpaMK TArOBOW Nepemauu ternososa 2TD25KM, a Tak
JKE Pe3yNbTATAMU SKCTIEPUMEHTANBHBIX MCCIENOBAHMN Ha ¢bu3myeckoii Mojenu
npeofpasoBaTeNis €  HCNOJB30BAHHEM  ATTECTOBAHHOLO  HCIIBITATENBHOTO
000py10BaHHs i TOBEPEHHBIX CPEICTB H3MEPEHHUIA.

Hay4nas HOBH3HA JUCCEPTALHY 3AKIFOYAETCS B CIIENYIOMIEM:

- paspaGoTaHa CHJIOBas CXeMa TATOBOrO NpeobpasoBaTens IS MHTAHUS
JBUTaTelil TOCTOSHHOIO TOKa IIOCIEAOBAaTENLHOTO BO30YXKAEHUS TEIIIOBO3a B
PeKMMax TITH U 3JEKTPHUYECKOI0 TOPMOXKEHUS € BO3MOXKHOCTBIO DPa3JebHOIO
YTPaBJIEHHUA TOKaMU SIKOPS U BO30OYKACHUS;

- TPEIUIOKEHA CTPYKTypa W IrOPUTM pabOThl CHCTEMBI aBTOMATHYECKOTO
ynpaBneHm TATOBBIM npe06pa3013aTeneM oﬁecneqﬂBaroLuHe (hopMupoBaHUe
CHTHAJIOB ynpaBJIeH_HH KJII0YaMH TATOBOTO TIpeoOpa3oBaTeNs [Uis peajn3ariu
3aJIJaHHBIX PEKUMOB PabOTHI;

- MCCJIENOBAHbl 3J€KTPOMArHUTHBIE IIPOLECCHI B TATOBOM IIPHBOJIE
TEIJIOBO3a, CHA0XEHHBIM HOBBIM Ipeo0pazoBaTeieM, C WCIIONB30BAHUEM
KOMITBIOTEPHOI'0 HUMHTALMOHHOTO MOAETUPOBAHUS U SKCTIEPUMEHTAIBHO.

4. Teopernyeckasi 1 NPAKTHYECKAS 3HAUMMOCTD MOJTy4eHHBIX ABTOPOM
pe3yabLTaToB o

1 ABTOpOM IpemIOoXNeHBI TEXHHYECKHE M TEXHOJOIHYECKHE pPEeIleHNS,
ITO3BOJSIOMUE TOBBICHTH 3¢ deKTHBHOCTE PabOTHl KOJUIEKTOPHOIO TArOBOTO
IPUBOJIA TEILJIOBO30B.

2 PaspabGotanbl KOMIBIOTEpHAs MOZAETb TSACOBOTO IPUBOAA TEIUIOBO3a U
9KCIIEPUMEHTANBHBINA CTEH/I, IO3BOJISIONIHE HUCCIeN0BaTh paboTy KOJIEKTOPHOIo
TArOBOI'O IIPHUBOAA NPU IMUTAHUU OT HOBOTO Ipeo0pa3oBaTeis.

5. Onenka cofep:kaHUs JUCCEPTANMOHHON paboThl, €€ 3aBepIIeHHOCTD

Hucceprannonnas pabora EsceeBa B.JO. cocroutr u3 BBemenus, ceMn
pa3zielioB, 3aKMIOYEHHS C W3JIOKEHWEM pe3yJbTaTOB U BBIBOJIOB, CIIHCKA
COKpallleHUi ¥ yCIOBHBIX 0003Ha4eHui, crucka aurepatypsl. O0beM cocTaBiisieT
183 cTpanuuel, B Tom yucne: 81 pucyHok, 13 tabnum, 22 cTpaHUIB! TPHIOKEHUIA.
Crmcox muTeparypsl BKIFOYaeT B ce0st 92 ucTouHuUKaA.

Bo BBemenum 0003HauyeHa ¥ 0OOCHOBaHA aKTyaJlbHOCTh M JAH aHaJIH3
Hay4HO! pa3pabOTaHHOCTH TEMbl JUCCEPTALMOHHON paboThl, ompee/ieHa Luelb U

3aladd  uCCjieAoBaHMsA, IIOKasaHa Hay4vHas HOBH3HA, TEOpPETHYECKas U



NpakTHYecKass 3HaYUMOCTb PabOThl, MPHUBENEHBI CBEINEHUS O JOCTOBEPHOCTH MU
anpobalyy pe3ynbTaToB UCCIIEI0BAHUS.

Ilepsp1ii  pa3jges  IOCBAIEH  aHAIW3Y  CYUIECTBYIOMIMX  CHCTEM
9JIEKTPONIPUBOAOB JIOKOMOTHBOB C KOJUIEKTOPHBIMH JBHUIaTeIsIMH W HAYYHBIX
palboT 1Mo JaHHOM TeMaTHKe, BBHISBICHBI MEePCIEKTHBHbIE HANpaBISHHUs pa3BUTHS
JIOKOMOTHUBOCTPOUTEIBHOM OTPACIIH.

Y CTaHOBIEHO, YTO CHCTEMBI C UMITYJIbCHBIM PEryJIUpPOBaHMAEM, B TOM YHUCIIE
Ha ocHoBe IGBT-TpaH3uCTOpPOB, B HACTOsIIEE BpeMs HAXOAAT I[IHUPOKOE
NpUMEHeHWe Ha IMOJABIXKHOM  cocraBe. Vcemonp3oBaHWe — JIBYX3BEHHBIX
MIOJIYIIPOBOHUKOBEIX TipeobpazoBaresiell MO3BOMMT YNYyUIIUTh JHEPreTHYecKHe
[IOKa3aTeNy MOABMKHOTO COCTaBa B CTALMOHAPHBIX U JUHAMUUYECKUX PEXXUMAX.

Omnpenenensl LEeTH MW 33Ja4dl  HCCIEJOBaHMA, a TakKe OCHOBHBIE
byHKIMOHATBHBIE TPeOOBaHMUS K TATOBOMY ITpeoOpa30BaTeliio, Cpeli KOTOPEIX:

- BO3MOKHOCTb IIOOCHOTO YIIPaBJIEHHUS! CUIIOH TSITH;

- BO3MOXHOCTH Peaiu3allviil HEe3aBUCHMOIO YIPABICHHUS TOKAMH SKODs W
BO30YXIEHUS [pPU OTCYTCTBYIOUIEM JOTONHUTEIBHOM HCTOYHHMKE IUTAHUS
06moﬁ{ﬂ 13036y>1<nem131_;

- OTCYTCTBHE B CXeMe TeIUIoBO3a JO00aBOYHBIX M HIYHTHPYIOIUX
Pe3UCTOPOB, YMEHbIIEHHE KOIHYECTBA PEIEHHO-KOHTAaKTOPHOM anmnapaTyphl.

Bo BTOpOM pa3zaenie pa3paboTaHbl ¥ TeOpeTH4ecKd 00OCHOBAHBI CHIIOBas
cXeMa M QIrOpuTM pabOTBl KOJUIEKTOPHOIO TATOBOTO JJIEKTPONPUBOJA C
MOJIYIPOBOAHUKOBBIM TipeoOpasoBatenieM Ha I[GBT-tpaHsucropax, a Takxe
TIpuBeeHa upHHannanLHéﬂ CXeMa yCOBEPIIEHCTBOBAHHOI'O TATOBOTO MPHUBOJA
TeroBo3a Ha 6ase Teruiososa 2TIO25KM.

HoBeii TaroBeii mpeoOpasoBaTens [l MarucTpajlbHOIO TEmIoBO3a
COCTOWT W3 JABYX HEYINPaBISEMBIX BBIIPIMHUTENEH U IIECTH UICHTUYHBIX KaHAIO0B
peryaupoBanus. Kax e kKaHan conepkut 0aTapero GuibTPOBLIX KOHJIEHCATOPOB,
NATYUKU TOKA ¥ MOYKET OBITH BEIMOJHEH Ha ABYX nonymoctoBbix IGBT-monymnsx,

obecrieyuBaOIMX 3aJaHHble  (QYyHKIHOHAJIbHBIE BO3MOXKHOCTH. Ha BeIXOJE

KaHajoB mpeoOpazoBarend IPEIyCMOTPEHBl (QUIBTPBI du/ de AV 3alATHI

H30JISUY TATOBOTO BJIICKTPOABUTATEIS.




B Tperbem pasjene paspabOTaHBl CTPYKTYPHBIE CXEMbI CHCTCMBI
ABTOMATUUECKOrO YIIPABICHXS TATOBBIM IIPUBOJIOM IJIs PEKHMOB TATH U SNEKTPHU-
YeCKOTo TOPMOYKEHHsI, B TOM YUCTIe 00Mas CTpYKTypa U €€ BHYTPEHHUC 0JI0KH.

ABTOpOM TPpEIOXKEH AaNrOPUTM YIPABICHHMS HANPKEHHEM TATOBOrO
reHepaTopa, IMO3BOJIONUIMA CHU3HTH €ro BEIXOAHOH TOK M ITOBBICHTDH K111, a
TAKXKe PaCCMOTPEH BOIPOC 0OecedeH s yCTOHIMBOCTH PEXIMA SICKTPUICCKOTO
TOPMOKEHHUS B IIPEIOKEHHOHN cXeMe.

B  uerBepTOM  pa3jeiie  BEINOJHEHa  paspaboTka YTOYHEHHOM
MATEMATHUECKAs MOJENY TATOBOTO JBUrATeNsl NOCTOSHHOIO TOKAa B YaCTH €€
JOMOJHEHNST Pa3/ebHbIM YYeTOM BIMSHMSA BUXPEBBIX TOKOB OT IVIABHBIX U
no0aBounblx monocoB. B cpeme Matlab  Simulink  3amporpaMMHUpPOBAHBL
KOMITHIOTEPHBIE MOJENH TATOBOTO [BUTaTeNs [MOCTOSHHOTO TOKa, TArOBOIo
npeobpasosatenss u ero CAY. Ilpusenena 00001IenHas KOMIBIOTEpHAs
AMUTALMOHHAS MOJENb UCCIIEAYeMOro TAI0BOr0O MPUBO/A TEINIOBO3A.

MsiThiii pasaes CONEPKUT PE3YNHTATHl KOMITBIOTEPHOIO MOACTHPOBAHMA
paGoOTHl YCOBEPIIEHCTBOBAHHOTO TSrOBOr0 NpUBOJA B peXMMax TAMH M
3NEKTPAYECKOTO TOPMOYKEHHUsI IOJ YIPaBICHUEM unopoit CAY. Hccnenosana
pabota BHyTpeHHﬁxul BHEIIHUX KOHTYPOB PEryTHPOBAHUA — PErylsATOPOB TOKa %}
peryasiTopoB MomHGCTH (cupt  TopMmoxkeHms).  O6paboranel  H
IPOAHATM3UPOBAHB] IOy YeHHbIE PE3YNFTATEL, OKA3aBIIKE YAOBICTBOPHTENLHYIO
CXOIUMOCTE C pacqefHLIMH mapaMeTpamM# TATOBOM Tmepejadd  TemnoBo3a
2TI25KM. |

B mecroM pa3sjielie IPOBEICHO 3KCIEPUMEHTAIBHOE HCCICN0BAHNE paGoTEI
ONBITHOTO 00pasna HOJyNPOBOJHAKOBOTO npeoGpa3zoBaTeyis ¢ pealbHBIMU
TATOBBIMH JIBUTQTENSIMA Ha CIENHAIBHO paspaboranuom crenzme. IIpoBepka
paGOTHI BBITIONHEHA B PEXMMAX TATH U 3JIEKTPAYECKOTo TOPMONKEHHS B IIMPOKUX
JMANa30HAX BXOMHBIX HANPSDKCHHH, MOIIHOCTEH, BBIXOJHBIX TOKOB H HACTOT
BpaIlleHHUs SKOPSL. Bepncpmcaum KOMIIBIOTEPHON MMUTAIIMOHHON MOZIENN IIPUBOAA
MOATBEPXKACHA NOJyYEHHBIME Pe3y/IbTATaMH SKCIIePUMEHTAIBHBIX UCCIIeI0BAaHMH.

B ceibMOM pasjeie TpHBEIeHa ONECHKA TEXHHIECKOH 3G HeKTUBHOCTH
[PUMEHEHHsT HOBOro mnpeo0pasoBarels M BBINONHEH pacder OKOHOMHYECKOM
3(QEKTUBHOCTH NpPH €ro JKCIUTyaTallid B COCTaBe TEIIOBO3A 2TO25KM Ha

OJHOM U3 Y4aCTKOB JlaIbHEBOCTOYHOM YKeJIe3HO JOPOTrH.




B 3aknoueHHH TIPeCTaBIEHbl OCHOBHBIE BBIBOJIBI M PEKOMEHJALUH 10
pesyJibTaTaM JUCCEpPTAllHOHHON paboThI.

Cozeprxanue quccepTalliy COOTBETCTBYET MOCTABICHHBIM LSTISM U 3a/1a4aM
MCCHENOBaHMS. B  [OCTAaTOYHOW Mepe WHCIONb30BaHa IPOQeccCHOHabHAs
TEPMHHOJIOTHYECKas TIEKCHUKA, U3JI0KEHHE BBITIOJTHEHO JOTMYECKU
TI0CNIe0BATENIBHO, Pa3/IeNibl COIEPHKAT IPOMEXYTOUHBIE 0000MaroNnIKe BEIBO/IbI 110
NONyYeHHBIM pe3yJibTaTaM, oOecrnedYrMBaiOllie JOTHYECKHe MEpeXOdbl K
CIIEAYIOLIMM dTaram HccnenoBaHnH

llﬁccepTauHﬂ EBceeBa B. 10. sasnsercsa 3aBepmeHH0n HAY4YHO-KBaIU(U-
KaIMOHHOM paboTol, BHINOJIHEHHOW HAa BBICOKOM HayYHOM H METONUYECKOM
YpOBHE, B KOTOPO# CONCPIKUTCA PEIICHNE MOCTaBJICHHOM 3a1a4u.

6. )IocTouucTBa M HEJOCTATKH B  COJAEPXAHMM M oopmiaeHHH
AWCCEPTALHH, B.IIHHHHE OTMEYEeHHBIX  HEJOCTAaTKOB na Ka4ecTBO
HCCJ1e0BAHHA.

K J10cTOMHCTBaM MUCCEPTALMOHHOTO HCCISNOBAHUS MOYKHO OTHECTH
aKTyaJIbHOCTh TeMLI,.__ ﬁaytmyfo HOBH3HY W TNpPaKTHYECKyIO 3HAYMMOCTh. BakHo
OTMETHTh  OOMNbLIOH 06’BBM MPOBECHHBIX ~ TEOPETHYECKAX HCCIIeIOBAHNM
MPeUIOKEHHOM cxe_m,; a TawKe ODOCHOBAHHE JIOCTOBEPHOCTH MOJYUCHHBIX
pé3yn5TaiOB pesym;"fafaMH SKCIIEPUMEHTA.

Ilo CONEPXKAHMIO AUCCEPTAHH HMELTCs psia 3aMeYaHMi:

1.  He scHo, KakuM 00pa3oM OCYILHECTBIIACTCA 3aIATa TATOBOTO }E[BHI‘&TCHH B
npepiaraeMoif cxeme B Cliy4ae HEHCIPaBHOCTH npeo6pasoBatens (mpoboi
CHJIOBOTO KJIFOYA).

2 He sicHO, BBIHOJ’[HHGTCH X KOHTPOJIb ¥ OrPaHMYCHUE FaCTOTHI
nepequeﬂm CHIIDBBIX HOJIyrIpOBOHI—II/IKOBBIX mpuOOpOB IIPU UCIOIH30BAHNUH
mc*repemc:ﬂoro Komnapa'ropa’)

3.  Astopom yZeneHo HEJIOCTATOYHOE BHHMAHHE BOIPOCY I[TOOCHOTO
yIpaBlIeHue CUIoM TATY, ,uaﬁﬁbm Gyuxuponan orcyrcTeyer B CAY.

4. B paspene 2 He anBe,ueHa NpUHLMIHAIEHAS cxeMa ¢unbTpa du/dt Ha
BBIXO/1€ npeo6pa303a1?em

5. W3 Tekcra AuUCCEpPTALUMHA HE BIOJHE IIOHATHO, KaK ONpeesIMCh MarHUTHBIC
COTPOTHBJICHAsS. OCHOBHOMY TIOTOKY W BBICIIAM TapMOHHKaM MarHMTHOIO IOJI,

MarHuTHas WHAYKTUBHOCTE BBICIIHX rapMOHHK. HackonpbKO TOYHO UCIOIb3YEeMbIC




3HAYEHWS 3THX BEJIMYUH OIMCHIBAIOT IPOLECCHI B pacCMaTpPUBAEMOM TATOBOM
neurarene?

6. B paznmene 7 yTBepxmaercs, 4TO IOBBIIIEHHWE CUNBI TAIHW JIOKOMOTHBA IIPU
HeONaronpusATHBIX YCIOBUSX CLEIUICHHS M YMEHBIIEHHE pacxola Iecka
obecrieyrBaeTCs 3a CUET aBTOMATHYECKOTO pacHpeleneHust TOKOB IO TATOBBIM
nasuratensiM. OpHako B paboTe aBTOpOM JaHHas TeMa He MCClle0BaHa.

7.  llenecooOpa3zuo OblI0 OBl OLIEHWTH BIWSHUE IMUTAaHUSA OT NpeobpaszoBarers
Ha paboTy TATOBBIX ABUTATeJIEH.

OTMmedeHHBIE HENOCTATKX He CHIDKAIOT KauecTBO MCCIENOBAaHUN M He
BIIMAIOT HA TJIaBHbBIE TEOPETUHECKUE U MPAKTUYECKUE PE3YNIBbTATHl AUCCEPTaLNH,

7. CooTBeTCTBHE aBTOpE(PepaTa OCHOBHOMY COAEPKAHHIO THCCEPTANUH

ABTopedepar IOJHOCTEI0 U KOPPEKTHO OTpakaeT OCHOBHOE COJEpKaHHe
IUccepTalyy B KpaTKQM M3JI0)KEHHUH.

8. CooTBeTCTBHE qHCCepTANMu U aBTopedeparTa TpedoBanusm F'OCT P
7.0.11-2011

Crpykrypa H odopMieHHe JHCCEepTallMd U aBTope(epara COOTBETCTBYET
tpeGosarusmM TOCT P 7.0.11-2011 «/luccepraums u aBropedepar JuccepTauyH.
CtpykTypa U paBuia c)tbopMjIeHHﬂ».

9. 3akaueHHe O COOTBETCTBHH  JIMCCEPTALMH  KPHTEpHM,
yeranosaeHHbiM «llo/1ojkeHHEeM O NPHCYKAEHHH YYEHBIX CTeNeHei» no
nynkram 10, 11 n 14

B coorBerctBuu ¢ m. 10 paborta HamucaHa aBTOPOM CaMOCTOSTENBHO,
o6namaeT BHYTPEHHUM €IUHCTBOM, COJEP)KMT HOBBI€ HAYYHBIE DPE3yJIbTaThbl H
[IOJIO)KEHHsI, BBIIBUTaeMble I [MyONUYHOM 3alUUTBI, M CBHICTENLCTBYET O
JIMYHOM BKJIaJle aBTOpa JUCCepTallii B HAYKY.

B coorBercTBHM ¢ n. 11 OCHOBHBIE HayuHbIe IOJIOXKEHHS IUCCEPTAllUH
JOCTATOYHO IIOJIHO M3JIOKeHBI B 12 paborax, U3 HMX 2 — B OTEYECTBEHHBIX
M3IaHMAX, KOTOPHIE BXOJST B MEXXIyHapoaHble pedepaTuBHble 0a3bl JaHHBIX H
CHCTEMBI LMTHPOBAHHS U 2 — MATEHThI HA H300pPETEeHUs B COABTOPCTBE.

B cooTBeTCTBHH ¢ N. 14 B quccepTaluy COMCKATENb HaaIexKauM 06pa3som
CCHUTAETCS HA ABTOPOB M HUCTOUHUKYU 3aMMCTBOBaHMS MAaTepPHajioB M OTHENBHBIX
pe3y/pTaToB. B IHCCEpTAlIM COHMCKATellb HCIOJb3YeT Ppe3ylbTaThl Hay4HBIX

paboT, BHITOJIHEHHBIX JIMYHO U B COABTOPCTBE, M OTMEYACT ITO 00CTOSATENBCTRO.



10. 3axio4eHne o0 COOTBETCTBHH AUCCEPTAIHH  KPHTEPHAM,
ycranopjaeHHbIM «lIloJioikennemM o mpuCyMIEHHH YueHBIX cTemeHeil» 10
NYyHKTY 9

Hucceprauus Esceesa Bsuecnasa IOpbeBrya Ha couckanue yueHON
CTCNICHH KaHAMZATa TEXHHYECKUX HAyK SBIACTCS HAyYHO-KBAIMGbHKAIMOHHOMN
paboToi, B KOTOPO! H3/I0KEHBI HOBBlE HAYyYHO OGOCHOBAHHbBIE TEXHHUECKUE U
TEXHOJIOTUYECKUE PEIIeHUS U pa3paboTaH HOBBIM MOIYIPOBOIHUKOBBINA TATOBBIIL
npeoOpa3oBaresb, MOBBILANMMA >PPEKTHBHOCTE pPaGOTHI dJIEKTpoIepeaadu
TEIJI0BO30B ¢ KOJUIEKTOPHBIMU TATOBBIMHA ABUTATEIISIMH, UMEIOLIHE CYIIECTBEHHOE
3HAa1C€HUE [JIsi PasBUTHsA CTPaHBl, YTO COOTBETCTBYeT TpeGoBaHMSAM 1. 9

«[Tonoxenust o Hpncy)fc;[eHHH YYEHBIX CTelleHei», a e€ aBTOp 3acily)KUBaeT

OdunuaneHeIN ONIOHEHT,
Kommaxubsu ITaBen ['puropsesuy,

JAOKTOP TEXHHYECKHX HAYK IO CHEeIHaIbHOCT o /,7 ,&i
% . 1wl Y

2.4.2. DNEKTPOTEXHHUYECKHUE KOMIIEKCHI U CHC LEpdL TETH

VAOCTOBEDSI,
JIOLIEHT, TIpodeccop Racbe,upm <(3JICKTpH‘{eCKaﬂ Tsra» Ho‘i‘lmum Cﬂku yousicung

YHHBEDCHTTETA ¢= i i {
DeNiepanbHOI0 rOCYIapCTBEHHOIO OIO[)KETHOTO e -
06pa3oBaTENHEHOTO YIPEKIEHHS BBICIIEr0 00Pa30BaHHUA. ¢ -l
«IlerepOyprekuii rocy/1apCTBeHHBII YHUBEPCHUTET ITyTeil
coobmenus Mmneparopa Anexcanapa I»

«Id » WZOB T, m I1.I'. Konmnaxupsu

Anpec: 190031, Poccus, r. Caukr-Iletep6ypr, Mockosekwuii mip., 1. 9
Tenedon: +7 928 213-67-36.
E-mail: kolpahchyan@mail.ru

¥

Hnepconanom ;'

S, Konmaxubsia [laBen I'puropeeBud, garo cornacue Ha BKIIOYEHHE CBOWMX
NEePCOHANBHBIX NaHHBIX, CONEPIKAIMXCS B HACTOSAILEM OT3BIBE, B IOKYMEHTEHI, CBSI-
3aHHBIC ¢ 3alMUTON Aucceprauuu EBceeBa Bsyecnasa IOpbeBuyva, u ux naapHel-
1y o6paboTKy.

«H » WZOB I, m ILI". Kojnaxybsad




OT3bIB
o(pHUIHATBHOr0 ONMOHEHTA HA JHCCEPTALHIO
EBceeBa Bsuecnasa IOpseBuya
Ha TeMy «[loynpoBOJHUKOBEI NPeoOpazoBaTelb )i TEMIOBO30B C
KOJUIEKTOPHBIMU TATOBBIMU JABUTATEIISIMU
o creranbsHocTy 2.9.3. IToaBrykHOM COCTaB XeJIe3HbIX JOPOT, Tara oe3ioB U
3NeKTpUPUKALIHS

Ha COUCKaHHE yquOﬁ CTEIIEHU KaHaIuaTa TeXHHYECKHUX HayK

AKTyaIbHOCTH H30paHHON TeMbl

CoBepIIIeHCTBOBAaHUE TSATOBOTO IPUBOJAA MAarMCTPAJbHBIX TEIUIOBO30B C
KOJUIEKTOPHBIME [IBUTATENISIMU SBIISETCSI BAXXHOM 3amadeidl. OTO CBA3aHO C MX
MaccoBbIM wucrosib3oBaHueM Ha myTax OAO «PX» ¥ OOHOBPEMEHHO C
HEOOXOMHUMOCTBIO TOBBIIEHUsS 3¢ GEeKTUBHOCTH IIEPEBO30YHOrO Mpolecca u
CHIDKCHMS  OKCIUTyaTallUOHHBIX  3aTpaT, 4YTO JMKTYeTCS HOPMATHBHBIMU
nokymenTamu xonauara OAO «PXX]I» u npasurenscTBa. Tema quccepTalMOHHON
paboTEl SBISIETCST AKTyalbHOM, TaKk Kak 3aj7ada pa3pabOTKH HMILYJIbCHOI'O
TIOJTYITPOBOHUKOBOIO MpeoOpa3oBaTelisi Ha COBPEMEHHOMN 3JIEMEHTHOM Oase 1yis
COBEpPIIEHCTBOBAHUS KOJUIEKTOPHOI'O TSArOBOIO IIPUBOAA TEIIOBO30B B HACTOSAIICE

BpE€Ms HE PCIICHA.

Crenenb 000CHOBAHHOCTH HAYYHBIX MOJIOKEHHH, BLIBOJOB H PEKOMEHalHH,
copmMyIHPOBAHHBIX B JHCCEPTALHH

Hayumble MoJOXKeHNs, BBIBOABI U PEKOMEHJAIUH, OTpaXKCeHHbIe B pabore
aBTOpa, OOOCHOBaHBI B [JOCTAaTOYHOW CTeNeHW, TaK Kak IIpd pelIeHWH
MIOCTaBJICHHBIX B paboTe 3a/1a4y MPUHSAT KOMIUIEKCHBIA IOIXOJ, BKIIOYAIOIINN B
cebs 0000IIeHHe, aHANW3 MaTepHAlIOB HAyYHO-TEXHUYECKOH M CIIPaBOYHOM
JIATEPATYpPhl, NMPUMEHEHHE METONOB 3JIEKTPOTEXHHUKHA U IJICKTPOHUKH, TEOPUH
NIEKTPUYECKUX MAINH, TEOPUU aBTOMATUYECKOrO yIIPaBJICHHs, TEOPHH TATOBOI'O
3JIEKTPONPUBO/IA, UCTIOIB30BAaHIE COBPEMEHHBIX CUCTEM MOJEIMPOBAHMS.

OCHOBHBIE  TIOJIO)KEHHsI  JUCCEPTALMOHHOW  pabOTBl  HEOJHOKPAaTHO
JMOKJIaBIBATTHUCh HAa MEXIYHApOMHLIX HAyYHO — TEXHWYECKHX M INPaKTHYECKMX

KOH(EepeHIUIX U U3JI0XKEHHI B 12 paboTax aBTopa.



JIOCTOBEPHOCTH H HOBH3HA, NOJY4YEHHBIX Pe3yJIbTaATOB

Pe3ynbTaThl, MOJy4EHHbIE C WCIIOJIB30BAHUEM KOPPEKTHO CO3JaHHOM
ABTOPOM MOJENMA TSArOBOIO MPHUBOAA, XOPOIIO COINACYIOTCS C pe3yibTaTaMH
SKCIIEPUMEHTA, IPOBEJIEHHOTO HA CTEHJE C peajlbHbIMU TATOBBIMHU JIBUTATENIIMU U
HATYypHBIM 00pasinoM mpeoOpa3oBaTels, a TakkKe C IapaMeTpamy TArOBOW
riepeiayd MarucTpansHoro terioso3a 2TO25KM.

HayuHnasi HOBH3Ha JUCCEepTaLMK:

- mOpemioxeHa W OOOCHOBaHa  cXeéMa  IIOJYIPOBOJHHUKOBOIO
nipeoGpa3oBarteisi U CTPYKTypa CHCTEMbI aBTOMAaTU4ECKOr0 YIpPaBICHUs TATOBbIM
NPUBOZIOM, ITO3BOJIIONINE ABHUIATENIO IIOCTOSHHOIO TOKa IOCIEN0BAaTEIbHOI0
B0o30yKleHHs paGoTaTh B DPEXHME YCIOBHO HE3aBUCHMOIO BO30YXIEHWs B
peXuMax TATH U JEKTPUIECKOT0 TOPMOKEHHMS,

- TIPEIUIOKEH alTOPUTM DPabOTHI CHCTEMBI aBTOMATHYECKOTO yINpaBIeHHUS,
KOTOPBI peanu3yeT IUIaBHOe ociabieHue Bo30yXIEHUSI B TSTOBOM M TOPMO3HOM
pexuMax;

- HCCIENOBAaHBl JKCIIEPUMEHTAJFHO M Ha OCHOBE KOMIIBIOTEPHOI'O
MOJIEIMPOBAHKS 3JIEKTPOMAarHUTHBIE MPOIECCHl B TATOBOM JJIEKTPONPHUBOJE C

HOBBIM MOJIYIIPOBOIHHKOBBIM HpﬁOﬁpﬂSOB&TEHeM.

TeopeTuyeckasi H NPpaKTHYECKAas 3HAYHUMOCTh

1 IlpennoxeHHbIE aBTOPOM TEXHWYECKHE PEIIECHHUS TTO3BOJIAT IOBBICHTH
5 heKTUBHOCTE PabOTHI HE TOJIBKO MArkCTPaIbHBIX TEIIOBO30B, HO M MOTYT OBIThH
C HEKOTOpOW [JOpaOOTKOM WCMIONB30BaHbl JUIsi MaHEBPOBBIX TEILJIOBO30B C
DIIEKTpOIEpEaYel MOCTOSHHOINO TOKA, B TOM 9HCIE C TMOPHUIHBEIMH CHIIOBBIMH
YCTaHOBKaMHU U ITPOMEXYTOUHBIM KOHTYPOM IIOCTOSTHHOT'O TOKA.

2 PaspabGoTraHHas KOMIIBIOTEpHAsl MOJEJb TArOBOIO NPHBOLA MOXXET OBITH
KCIIOIb30BaHAa MPU 3CKU3HOM ITPOEKTUPOBAHUU TATOBOI'O IIPHUBO/JIA TEILJIOBO30B.

3 ABropoM pa3paboTaHO  TEXHHUKO-DKOHOMHUYECKOe  OOOCHOBaHNe
HCIIOJIB30BaHKs TpeajiaraeMoro IpeoOpa3oBareisi B COCTaBe€ MaruCTpajibHOI'O
TEIJI0BO3a.

Pe3ynbTaThl AMCCEPTAIMOHHON PalbOTHI pEalM3yIOTCs B TATOBOM TIPHBO/IE

POEKTHPYEMBIX MAHEBPOBBIX TerI0B030B TOM29 u TOMI18CIII'.



OueHka cofepKaHusl THCCEPTAIHOHHON paboThl, €€ 3aBepPIIEHEOCTh B

neJomMm

JuccepraimonHass paboTa COCTOMT W3 BBEIEHHMS, CEMH pa3/elioB,
3aKJIIOYEHMS, CITHCKA COKPAIlEHUH B YCIOBHBIX 0003HAYE€HUH, CIIUCKA JIMTEPATYPbI
u3 92 ucTouHuKoB 1 4 npuwioxenuii. O6vem coctapnseT 183 cTpaHuUIbL.

Bo BBeieHMM 000CHOBaHA aKTyaJlbHOCTh PabOTHI IJIs JIOKOMOTHBHOIO KOM-
mwiekca OAO «PXX]», uznaraercss Hay4Hasi HOBU3HA, TEOpPETUYECKasT U NPaKTUYe-
CKasi 3HAYUMOCTH, TIPHBOJUTCS OL[€HKA JOCTGBEPHOCTH IOJIyY€HHBIX PE3yJbTaTOB,
IIPUBEAEHB OCHOBHBIE [10JI0JKEHMSI, BHIHOCUMBIE Ha 3allUTY.

B mepBoM pasjienie BBITOJHEH aHAJIHW3 TEKYIEro COCTOSHHS MCCIENyeMOu
o0acTH 3HAHWM, BBISIBIEHBI MEPCIEKTUBBl pa3BUTHs. IIpoBeneHHBIM aHAIN3
nyonukanuit U paboT Apyrux aBTOPOB MO TeME JIUCCEpPTAllMM IoKasall, 4To
HCIIONIE30BaHNe MMITYyJIBCHBIX IpeoOpa3oBaTeNel SBISETCS MMEPCIEeKTUBHBIM
HarnpaBJIeHHEM I COBEPIIECHCTBOBAHMS TATroBoro npusoja. Ilpyu sToM BO3MOXHO
NpUAaTh TPAJAULHAOHHOMY KOJUIEKTOPHOMY IIPMBOAY KA4eCTBEHHO HOBBIE
CBOWCTBA, COBMECTHUB [OCTOMHCTBA JBHrarejied  IIOCIENOBaTENbHOTO U
HE3aBUCUMOT0 BO30YXICHHUS.

Bo BTOpoM paszene pa3paboTaH U TEOPETHYECKH OOOCHOBAH arOPUTM
paboTEl  TSArOBOrO  3JEKTPONPUBOJA C  HOBHIM  TIOJYIIPOBOAHHKOBBIM
npeobpazoBatenem Ha IGBT-Tpan3ucropax, a Takke npruBeieHa TPUHIUITAATbHAS
cxema TmpeoOpaszoBareis A  MarucTpadbHOrO  TeIIoBo3a.  Buempewie
npeobpa3oBaTeniss B CYIIECTBYIOIIYI0 CXEMy JIOKOMOTHBA OCYIIECTBISAETCS C
MUHUMAaJBHBIMA U3MEHEHUSMHU, COXpaHsisi OOLMHA NPUHIUII IIOCTPOEHHUS TIPUBOJIA,
IIPY 3TOM MCKITFOYAETCs PsiJi HEHAE/KHON 3IIEKTPOMEXaHNYECKOH alaparypsl.

B Tperbem pasnene pazpaboraHa CHCTEMAa aBTOMATHYECKOIO YIIpaBJICHHS
TATOBBIM IpuBOJAOM. [IpuBelneHbl pacueTHble (HOPMyJIBl, ONPEAEIEHBI KPUTEPHH
mepexofa Ha ocnableHHoe BO30OYXIeHHe M O0ecledeHusl JIEKTPHYECKOH
YCTOHYMBOCTH  BJIEKTPUYECKOTO  TOPMOXEHHMs  C  IIOCII€I0BATEIbHBIM
BO30OyxnenueM. Jlns ympaBneHMss TOKamMM ABWIaTels aBTOPOM HCIIOJIh30BaHbI
OBICTPOIEHCTBYIOIIME PEryJISATOPEl C TUCTEPE3UCHBIM KOMIIApPaTOPOM, IHHPOKO
MICTIONIB3yEMBIE B IPUBOJAX NMEPEMEHHOIO TOKA. -

UeTBepThlii  pa3gen  MOCBALIEH  pa3pabOTKe  MaTeMaTH4ecKuX U
KOMITBIOTEPHBIX MOJeJell TSAroBOrO JIBHraTels, IpeoOpa3oBareliss M “IpyTuX

BCIIOMOTI'aTEJIbBHBIX 6J'IOKOB, KOTOPBIC OBLJIM HCITOJIB30BAHBI IS MOCTPOCHUA



AMUTALMOHHOM MOJENM TATOBOTO IPWBOJA TeIIoBO3a, HEOOXOAUMOW s
NPOBEIECHNUS UCCIICI0BaHUMN.

B nsiToM pasjerie npuBeAeHbl pe3ybTaThl KOMIIBIOTEPHOTO MOZICITUPOBAHMS
paboThl HOBOTO MPeOOPa30BATENS U €r0 CUCTEMbI aBTOMAaTHYECKOro yIpaBlIeHHs B
CTAaTMYECKUX U TUHAMHYECKUX pexumax. [loxazaHo COOTBETCTBHE pe3ybTaTOB
TEOPETHYECKMM BBIKIaJKaM ¥ IapaMeTpaM JJIEKTpoIepeiayd  TeIioBO3a
2TD25KM. TlpuBeneHHass TOPMO3Has XapaKTEPHCTHKA YCOBEPIICHCTBOBAHHOI'O
TEIUIOBO3a B 30HE HHU3KHMX CKOPOCTEH [BIKEHMS CYIIECTBEHHO IPEBOCXOAMT
CYILIECTBYIOIINE PELICHUSI.

B mrectoM paszieiie NMPUBEIEHO OINUCAHUE 3KCIIEPHMMEHTANIBHOTO CTEHAA,
HCIIONB3YEMOr0 JUISi MCHBITAHMH HaTypHOro obpasma npeobpasosarens U
TIOATBEPXKICHUS Pe3yIbTaTOB KOMIBIOTEPHOIO MOIEIHPOBAHUS, aITOPHTMA
paboTel MPOTrPaMMBI M CPEACTB U3MEpeHui. PesynbraTsl SKCIepUMEHTalbHbIX
WCCIIEeNOBAHMM TOKAa3hIBAlOT COOTBETCTBHE IMpeliaraeMoro mpeobpaszosaresis
3asBIEHHLIM (YHKIMOHATBHEIM XapakTepucTukam. [Ipy 3ToM moAaTBepXxaeHa
IIPAaBUIILHOCTH DYHKIIMOHUPOBAHUS CHIIOBOM CXEMbl ¥ aJITOPUTMOB YIIDaBJICHUs B
TATOBBIX M TOPMO3HBIX pexuMax paboTel. B censMoM pasjerne KadyeCTBEHHO
TIOKa3aHBl TEXHUYECKHME IIPEMMYILNECTBA HCIIONB30BaHUS TpeobpaszoBarelis W
paccuuTaHa JKOHOMHYECKas J(PGEeKTHUBHOCTh €ro IPUMEHEHHs B COCTaBe
temoBo3a 2TD25KM, koropass ofOecneduBaercs 3a CYET OKOHOMHH
SHEPreTHYECKUX PeCypCoB.

B 3akmoueHHMH IIpUBEIEHBI BBIBOABl M PEKOMEHIAIMH, a TaKke
HpeUIOKEHHMS 110 JAIbHERIIEMY PA3BUTHIO TEMBI UCCEPTALMOHHOMN PaGOTEL

B npuioXeHWSX TPEACTaBIEHBl MaTepHalbl, IONOJHSAIONIME OCHOBHOW

TEKCT JUCCEPTAllUH.

JIOCTOMHCTBA H HEAOCTATKH B COiepPKaHUHU H 0OPMJICHHM THCCEPTANHH,
BJIHSIHHE OTMEUYEHHBIX HeJIOCTATKOB HA Ka4eCTBO HCCIeJOBAHKH

Conepxanue IWCCEpTallii COOTBETCTBYET 3asBI€HHOM Teme. Marepuan
M30KeH  T[PaMOTHO M  IOCIEJOBAaTellbHO, CHAOKEH  HEOOXOIUMBIMHU
WJUTIOCTPALMSAMY, KaX/IBIA pa3zien uMeeT obo0maromnye BeiBoAbL. K 1ocTonHCTBaM
JUCCEPTALIMM MOXXHO OTHECTH aKTYyaJIbHOCTh TEMBI, IIPAKTHYECKYIO 3HAYUMOCTb U
riayOuHy MpopabOTKM TeMBbl, KaK B HAalpaBI€HUWH TATOBOTO IPHBOJA, TaK M
HaIpaBJIeHUH CHIIOBBIX MOIYIIPOBOIHUKOBBIX yCTPOKCTB.

Ilo nucceprauuy HEOOXOAUMO OTMETHUTE CIIEAYIOIINE 3aMEYaHUS:



-

. K mynbcanusiM HampspKeHWs!, BBI3BAHHBIM BBINIPAMIICHUEM HaIPSKCHMS
TATOBOIO CHHXPOHHOTO TIeHepaTopa, [A00aBISAIOTCS  IIyJibCalluu,
co3laBaeMble  TpeoOpa3oBaHMEM  IIOCTOSHHOTO — HAmNpsDKeHHsS B
MTOCTOSIHHOE.

2. VCIOXHSIOTCS aJrOPUTMBI YIPABIECHUS TATOBBIM 3JI€KTPOIPUBOJIOM I10
CPaBHEHHMIO C QJIrOPUTMaMH, MCIOJIb3YEMBIMA Ha COBPEMEHHBIX
TEIUIOBO3aX  C  TATOBBIMM  JBUrareilssMd  IIOCJI€JIOBATEIbHOI'O
BO30OYXKIIEHUS.

3. Vka3zaHo, 4TO MMIIYJBCHBIA pexxuM padoTel kimroda V11 ucrnoms3yercs
VIS TIOJIaBJICHUs] PA3HOCHOTO OyKCOBaHMS, OJHAKO JUIS DJIEKTPONPUBO/A,
paboTaroOLIEro B PEXXUME KBa3HMHE3aBUCHMOI0 BO30YK/ICHHUS, Pa3HOCHO!'0
OyKCcOBaHUS BO3HUKATh HE JOJDKHO.

4. B mompasmene 6.3.2 mnpu aHanmu3e IyJbCalliii TOBOPUTCSH, Y10
npeoOpa3oBaTellp MpeJHa3HA4YeH JUIsd [UTaHHsA TPEX ITOCIIEAOBATEIBHO
COENUHEHHBIX TATOBBIX JIBUraTelied TeluioBo3a, HO TIpH 3TOM HeE
ITOJIYYUTCS OCYIIECTBUTH MIOOCHOE PETyJIUPOBaHHE.

5. B mnpunoxenuu b mnpuBeneHsl MapaMeTpbl TArOBOrO ABUTATENs, HO
OTCYTCTBYET KpuBast HaMarHu4uBaHUs, HeoOxoauMast i
MOJIEITUPOBaHUSL.

6. TepMuH «MarHUTHas WHIYKTUBHOCTE...», HaIpUMep, «MarHUTHas

WHIYKTAUBHOCTh OCHOBHOTO IIOTOKa@», INPHUMEHEHHBIA MPH ONUCAHWH

MaTeMaTUYECKOM MOJIENH IBUIarelis, He BCTPEYaeTCs B COBPEMEHHOM

TEXHUYECKOM TuTepaType.

OTMeueHHBIE HEIOCTATKM HE BIHUAIOT HAa KadeCTBO HCCIENOBAaHWM M He

CHIDKAIOT OOIIEH IMONTOKUTETFHOM OLIEHKHU AUCCEPTALIUH.
CooTBeTcTBHE aBTOpe(hepaTa OCHOBHOMY COJACP/KAHHIO IHCCEPTALHH

Conmepxxanne aBTopedepata U cOpPMyJUPOBAHHEIE B HEM BBIBOAbI
IIOJIHOCTBED  COOTBETCTBYIOT IIPEACTABICHHBIM B JHCCEpPTalldH, a TaKxke
pe3yJabTaTaM UCCIeT0BaHUN 1 OCHOBHBIM TOJIOKEHHUSM.

8. CooTBeTcTBHe qHccepTanun U aBTopedeparta TpedoBanusm I'OCT P
7.0.11-2011

Crpykrypa U odopmieHHe IUCCepTalliil M aBTopegepara AuccepTaluvy
cootBercTByoT TpeboBanusm ['OCT P 7.0.11-2011 «HaumoHanbHBINH CTaHAAPT
Poccuiickoii ®enepanun. CricTeMa cTaHAAPTOB 110 HHOPMaLUK, GUOIHOTEYHOMY



¥ u3arensckoMy aeny. Juccepranus u aBropedepar nuccepranuu. CTpykTypa u
npasuia opopmieHus». M.: Crangaptunpopm. —2012.
3ak049eHne 0 COOTBETCTBHH JHCCEPTALMH KPHTEPHSIM,
ycraHoBeHHBIM «Ilo/10:keHHEeM 0 NPHUCYKIACHHH YYeHbIX cTeneHel» no
nyuxkram 10, 11 u 14

B coorBerctBum ¢ m. 10 nuccepranusi MOArOTOBJI€HAa B BUAE PYKOIHCH,
HAIKCaHa aBTOPOM CaMOCTOSITENIbHO, O00IafaeT BHYTPEHHMM  €IHHCTBOM,
CONEP)KUT HOBBIE HAydYHbBlEe pe3yNbTaThl M TOJOXXEHHs, BBIJBUTAEMbIC [IJis
MyOJIMYHOMN 3aIUTHI, ¥ CBUAETEIHCTBYET O JUUYHOM BKIIaZI€ aBTOpa JUCCEPTALIUU B
HayKy. B jguccepranyu TpUBENeHBl PEKOMEHIALUH 110  JalbHEHIIEMY
MCIIOJIb30BaHMIO MOJYyYEHHBIX Pe3yJIbTaTOB.

B coorBerctBuH ¢ 1. 11 OCHOBHBIE Hay4dHbIE DPE3yIbTAThl JUCCEPTALMU
JOCTATOYHO MOJIHO U3JI0KEeHBI B 12 paboTax aBTopa.

B cooTBeTcTBHH C 1. 14 B AuccepTaliiy COAEPIKATCS CCHUIKH Ha aBTOPOB U
HUCTOYHUKM 3aWMCTBOBAHHMS MaTepUalioB M OTHENBHBIX pe3ynbTaToB. B
JIMCCEPTAIMY COMCKATENh UCTIONB3YeT Pe3ysIbTaThl HaydHBIX paboT, BBIIOTHEHHbIX
B COABTOPCTBE, H OTMEYAET 3TO OOCTOSTEILCTBO.

3ak/i0ueHHe 0 COOTBETCTBHH JHCCEPTALHN KPUTEPHSAM, YCTAHOBJ/ICHHBIM
«IloJi0%keHHEM 0 PUCYIKAEHHH YIEHBIX CTeneHei no myHKry 9

Juccepranus EBceena Bsiuecnasa IOppeBuua Ha Temy
«ITomynpOBOAHUKOBEI IIpeoOpa3oBaTellb ISl TEIJIOBO30B C KOJJIEKTOPHBIMH
TSTOBBIMH JIBUTATENISIMI Ha COUCKAHHE YUEHOU CTEIeHH KaHIuaTa TEXHHIECKHX
HAyK SBJSIETCS HAYYHO-KBATUGUKAIMOHHOW paboToM, B KOTOPOH H3JIO0XKEHbI
HOBBIE Hay4yHO OOOCHOBaHHBIE TEXHHYECKHE pelleHds H  pa3paboTky,
obecrieynBaroIye yIydlleHne nokasareneid paboTsl MaruCTpalbHBIX TEITIOBO308,
HMEIOIIIHe CYILECTBEHHOE 3HAUYeHHUe ISl Pa3sBUTHUSL CTPaHbI, YTO COOTBETCTBYCT
tpeboBanusM 11. 9 «IlonoxkeHus: 0 NPUCYKACHUH YUECHBIX CTETICHEW.

ABrop nmuccepramuu, EsceeB Bsuecnmas IOppeBuu, 3acimyxuBact
NPUCYKICHUS YIEHOM CTEeNEeHU KaHJAuJaTa TEXHHYECKUX HayK IO CIEeIHaIbHOCTH

2.9.3. TToaBMXKHOM COCTaB XKEJNE3HBIX JOPOT, TAra 0E3/10B U 3JeKTpUPUKaIIU.

OdurmanbHbIi ONINOHEHT,
Densena [ 'anmHa AHaTONIBLEBHA,

JOKTOP TEXHUYECKUX HayK 10 CIELHAIBHOCTSIM
2.4.2. DneKTpOTEXHUYECKUE KOMIUIEKCHI ¥ CUCTEMBI U



2.9.3. ITogBm>XHOM COCTaB XKEJIE3HBIX A0POr, TAra Moe3/10B

U 3JIeKTpU(UKAIKs, JOLEHT, npodeccop kadeapsl

«DNEeKTPOHHBIE, PaIUO3IEKTPOHHBIE U SJIEKTPOTEXHUIECKHUE CUCTEMBD»
DeiepalibHOTO TOCYAPCTBEHHOIO OIOIKETHOTO

00pa3oBaTeIEHOTO YIPEXKICHHS BEICIIEro 00pa3oBaHus

«BpsHCKHM rocyJapCTBeHHbBIN TEXHUUECKUH YHUBEPCUTET

« 7> 09 2023r. é/ I.A. ®ensieBa

Anpec: 241035, Poccus, 1. Bpsisck, Gynesap 50 ner Oxrsa6ps, 1. 7
Tenedon: +7 910 237-00-36.

E-mail: galina-fed@yandex.ru

S, ®ensena I'anmHa AHATOJNBEBHA, A0 COIVIaCHe€ HA BKIIHOYEHHUE CBOMX
IIEPCOHAJIBHBIX JaHHBIX, COJEPKAILUXCS B HACTOAIIEM OT3bIBE, B JOKYMEHTHI, CBsl-
3aHHBIE ¢ 3alMTON auccepranuu EBceeBa BsuecnaBa IOpbeBrYa, U MX JajbHEH-

1ryr0 00paboTKy.

«7/2» 0.9 2023 g_‘ I'.A. ®ensesa

Al AR TIORNH 7 ’ Al

[ COBCTBEHHOPYHHAR NORNMC A/{’/}@Z:.. ¢
VIOCTOBEPRETCR « fodn (LG EQAL G
luumrapcran Haym w Boicwero 0fpaiosakus FOCCHACHS
bepepancHoe rocypapcTeeHhoe Of
| 06pascesatensioe yupexaerne su wero §

«BPAHCAWA TOCYAAPCTBOHHBA 1€ L A
Hauanshu 0TAENS KADROBOA =

AT e TN 84S HE IO
b [=




	Отзыв оппонента Колпахчьяна П.Г. на диссертацию Евсеева В.Ю.
	Отзыв оппонента - Колпахчьян
	ipp

	Отзыв оппонента Федяевой Г.А. на диссертацию Евсеева В.Ю.

