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dbeaepanbHOIro rocy1apcTBEHHOI0 aBTOHOMHOI'O 00pa30BaTEIIbHOI'O YYPEIKACHUA
BBICILIErO 0Opa3oBaHus « MOCKOBCKHM roCy/1apCTBEHHBIA TEXHUYECKHUH

yHuBepcureT uM. H.O. baymana (HalimoHaIbHBIN UCCIIE0BATEILCKUH
YHUBEPCUTET ),

Ha Jiuccepranmonnyro pabory Beperennukosa Hukonas IOpseBuua «Metoanka |
MO/ICJIMPOBAHHUS BLICOKOYACTOTHBIX MTOTEPh B UMITYJIBCHBIX HCTOYHHKAX
ITUTAHUS, TIPEJICTABICHHYIO HA COUCKAHUE YYEHOHU CTEIICHHU KaH/H/1aTa

TEXHHUYECKHUX HAYK IO CIIelHaJbHOCTH 2.2.13. PajuoTexHuKa, B TOM 4HUCIJIE,
CUCTEMbI U YCTPOUCTBA TEIICBUACHUSA

AKTYaJIbHOCTH TE€MbI JUCCEPTALMH IJIsI HAYKH H NPAKTHKH

[ToBpllIeHHE HSHEPreTHYecKorM APPEKTUBHOCTH PaJUOIIEKTPOHHBIX
CPEeJICTB, OCOOEHHO B YCIIOBUAX BO3PACTAXOLIMX pabOYMX YaCTOT CHUIHAJIOB M
[JIOTHOCTH KOMITOHOBKH UX KOHCTPYKTHUBHBIX 3JIEMEHTOB, OCTA€TCS OJHOH W3
NPUOPUTETHBIX 3aJay COBPEMEHHOW paauoTeXHUKH. Paspaborka mHUpPOKO
MCITIOJIb3YEMBIX B 3TOM 00J1aCTH TEXHUKH UMITYJIbCHBIX HCTOYHUKOB ITUTAHUS C
BplcOkMM KIIJI TpeOyer HE TOJIBKO TIIATEIBHOIO MmOAOOpa aKTHBHBLIX
3JIEMEHTOB, HO M TJIYOOKOH NpopabOTKH KOHCTPYKTHBHOH pealiu3aluu HX
OCHOBHBIX 2JIEMEHTOB, K KOTOPBIM OTHOCSTCS CHJIOBBIE TpaHCHOpPMATOPHI M
apoccend. B HanpaBieHUMH COBEPIICHCTBOBAHUS UX METO/IOB HCCIICI0BAHUS H
npoekTUpoBanusa B Poccuu u 3a pyOoeKoM BEAyTCsl OOIIMPHBIE HCCIIETOBAHUS.

C  DNOBBIINIEGHHEM  YacTOThl  CHIHAJOB,  NpeodOpa3yeMbIX B
rpanchopmaTopax, 0codoe BHUMaHHE HCOOXOIUMO YJICHISATh [IOTEPSIM DHEPIHH,
00yC/IOBJIEHHBIM CKUH-9(pdexrom U dhdexroMm OimsocTu. TpaauuuoHHbIE
METO/IbI pacdyéTa 3TUX MMOTEPh, HAIIPUMEpP, Ha OCHOBE (popMmyusl Jloyata u ap.,
PUMEHUMBI JIMILB JUIS MJICAJIM3UPOBAHHBIX YCIIOBUH H HE OXBATBIBAIOT BECH
CIIEKTP KOHCTPYKTMBHBIX PEIICHHUH, HCIHOJB3YEMBIX B  PAJHOTEXHHKE
COBPEMEHHBIX MCTOYHMKOB NHUTAHUsA. B CBI3M ¢ 5THM, paszpadoTka METO/IHK,
MO3BOJIAIONIMX C JIOCTATOYHOM TOYHOCTBLIO OIPEACISITE BbICOKOYACTOTHBIC
[orepu B TpaHcdopmaropax U JApoccesix, SABJISIETCS aKTyaJlbHOH, ITOCKOJILKY
MMEET BLICOKYIO MPAKTHYECKYIO 3HAYHMOCT.

JIncceprannonnoe ucenegosanne Beperennukosa H. 1O, nanpasneno na
pelieHyue JIaHHOM 3ajlauyd, B HEM MpPeJUIOKEHBl OPHUTHHAJIBHBIC METO/UKH
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ONnpenesICHus  noreps B TpaHchopmaropax, YUHTbIBAIOUIHE  CIIOKHYIO
TONOJIOTHIO UX 0OMOTOK, PEeXHUMBI pabOThl MOOYECPEHOTO IPOTEKAHMUA TOKOB
paznuyHoi ¢GopMmel. B OoTiIMuYMEe OT HM3BECTHBIX, IMPEJIOKCHHBIC d4BTOPOM
METOMKH ONpeesicHuss nmoTeph B TpaHcopmaTopax OOBEAHHAIOT XOPOIIO
M3BCCTHBIC CIICIHMAJIUCTAM MPEUMYILIECTBA AHAJTUTHYCCKHUX W YHCICHHBIX
METOJIOB pacuera M IpeACTaBlieHbl B YyJA00HOM JUIA  IPAKTHYICCKOIrO
MCITOJIB30BAHMS BHJIC. DTO OIpeEae/sieT BBICOKYH HAYYHYIO M IPHKIJIAIHYIO
LHeHHOCTE auccepranuu Beperennukosa H. 1O.

KpaTkoe coaepKkanue AuccepTalmoHHon padoThl:

PyKOIIHCH AUCCEPTAIMH C YUETOM NPHIOKEHUH COAEPKUT 126 cTpaHuIl
M BKJIIOYAET BBeJleHHE, 4 ri1aBbl (pa3jiesna), 3aKjI04YeHue, CIIMCOK JINTEPATypPhl U
2 NIpUIOKEHHUS (aKThl BHEAPECHHUS PE3yJIbTAaTOB M CBHCTCIILCTBA O PEIrUCTpALMH
[TPOrPAMMHOTO obecrieueHus). PaGora  cHabOxeHa HEOOXOIUMBIMH
WJLTIOCTPALIUSIMU, ONTUCAHUSMH aJITOPUTMOB, pacyeéTaMu 5
YKCIIEPUMEHTAJIbHBIMU PE3YJIbTaTaAMH.

Bo BBeeHHH 000CHOBaHA aKTYaJbHOCTH TEMBI, C(DOPMYJIHPOBAHBI 11€J1b,
3aJ/1a4yM, JlaHa XapaKTepUCTHKA OOBEKTY U NPEAMETY HCCICAOBaHUA, OTpaKeHa
CTEIEHb pa3pabOTaHHOCTH TEMbI, YKa3aHbl Hay4YHas HOBH3HA M IPAKTUYCCKas
3HAYHUMOCTB, IIePEYHUCIICHBI MOJIOKEHUSI, BBIHOCUMBIE Ha 3alIUTY.

I'1aBa 1 nmocpseHa TEOPETUYECKOMY aHAJIM3Yy U3BECTHBIX METOJ0B pacyecTa
BBICOKOYACTOTHBIX TOTEPh B TpaHchopMaTopax, OMUCAHUIO CKHH-D((EKTa,
ybdekra OJM30CTH M CYLIECTBYIOIIMUX AHAIUTHYECKHX IIOJXOIOB K HX Y4YeTy H
0OOCHOBAHMIO UX HEJIOCTATKOB.

I"'y1aBa 2 nocesiieHa pa3paboTKe yCOBEPIIEHCTBOBAHHBIX METOAMK pacyera
IOTE€pPh, BKJIKOYAsl pacyeT MoJisl, CO34aBaeMOro OOMOTKaMH TpaHC(HOPMATOPOB C
YyepeayIOIMMHUCS CIOSAMH M II00YEPEIHBIM IIPOTEKaHHEM TOKOB. lIpHuBeneHsI
AHAJIMTHYECKHE COOTHOIICHHUS, MO3BOJISAIOIIME aJICKBATHO YYUTBHIBATL (POPMY TOKA
1 TOIIOJIOTHIO OOMOTKH, a TaK)Ke IIPUMEPBI UX UCITOJIb30BAHUA.

['1aBa 3 COMECPKUT peaiM3alHMIO IIPEIIOKEHHBIX aBTOPOM METOAUK B BHUJIEC
MPOrPaMMHBIX MOJYJICH, a TakKe IMPUMEPHI pacyeTa MOIIHOCTH, PACCEUBAEMOM B
0OMOTKAaX TNpH HMX pa3IduHbIX KOH(puUrypauusax. lIpoBenen ananus BIMSHUSA
KOHCTPYKIIMH OOMOTOK TpaHC(opMaTopa Ha BEIUYHUHY IOTEPb MOIIHOCTH, YTO
nmo3sosigeT (opMaJM30BaHHO BbIOMpaTh Haubonee 3PPEKTUBHYIO TOIOJIOTHIO
HAMOTKH.

['1aBa 4 nocesueHa JKCIEPUMEHTAIbHON BEPU(PHUKAUMU MPEUIOKEHHBIX
[10/IX0JIOB, BKJIIOYAET OINMCAHUE MCIBITATEIBHBIX CTEH/I0B, METOJIUK MPOBE/ICHHS
M3MEPEHHUH U UX CPABHEHHE C PE3yJIbTaTaMH MOJACIHPOBAHUS (B TOM YHUCIIE B ANSYS
j Maxwell). TlpeacraBiieHpl pe3ysbTaThl, IOATBEPXKIAKOIIHE JOCTOBEPHOCTE

MPOBEJICHUs pacyeToB TMOTEPh B  TpaHCHoOpMaTopax C  HCIOJIB30BAHHEM
MPe/UI0KEHHBIX ABTOPOM METO/HK.

B 3ak/iovyeHum rpejacrasiaeHbl B O0O0OIIEHHOM BHAE Ppe3yJIbTaThl
[IPOBEJACHHBIX HMCCJICAOBAHUH M CHOPMYIMPOBAHBI BBIBO/BI, IOJTBEPIKIAIOLHE
pelieHue BCex MOCTABICHHBIX aBTOPOM B JIHCCEPTALINH 3a/1a4.

B npuiaoxkenusix npeAcTaBieHbl 4 akTa  BHEAPEHHUS  PE3YJILTATOR

2




MCCEPTAIMOHHOIO HCCIICAOBAHUS HA TPEX NPEANPUATHAX U B yUEOHBIH 1POLECC
OIHOY BO «BI'TYy», a Takke cBujerenbCcTBa 0 perucrpaiuu nporpamMmm Juisi
IBM.

[To Teme auccepranmu onybaukosano 11 Hayunsix paboT, U3 KOTOPHIX 4 —
B u3nanusx u3 nepeuns BAK, 7 — B cOopHMKax TpYyAOB KOH(pEpeHIHH, 3 U3
KOTOPBIX TIPOMHJICKCHPOBaHBI B 0a3e Scopus. 3aperucTpupOoOBaHbl IBE IIPOIrPpaAMMBI
s OBM.

CTHIIb M3JI0KEHHMs MaTepHaaoB JUCCEPTallid M aBTOpedepata OTBEYACT
TpeOOBAaHMAM HAYYHO-TEXHMYECKHX H3AaHui. MX coxepkaHue B [TOJIHOM MeEpe
DACKPHIBACT ITOCTAHOBKY M METOABI IPOBEACHHBIX HCCIEJIOBAaHMM, a TaKKE
00OCHOBBIBACT  PE3YJbTATBI  pEHICHWH BCeX C(HOPMYTHMPOBAHHBIX  3a/1a4.
AgTopedepar COOTBETCTBYET COACP)KAHHUIO JIHMCCEPTALAH.

Jl0CTOBEPHOCTHL PE3Y/ILTATOB JHCCEPTALMOHHONM pabOTHI MOATBEPIK/ICHA
COIJIACOBAHHOCTBIO PE3YJBLTATOB MOJICIIMPOBAHHUA II0 MPEAJIOKCHHBIM aBTOPOM
METOJMKAM C pe3yJbTaTaMH YHCJIEHHOTO MOJICIMPOBAHUA W pE3yIbTaTdMH
JKCIIEPUMEHTAJIbHBIX W3MEPEHHUH, BBIIIOJHEHHBIX Ha pasJIdYHbIX MaKeTax

peaJbHBIX NMpeodpa3oBaTelIeH.

HoBH3Ha HCCJeJ0BAaHHsI M IOJYYeHHBIX pPe3yJbTaTOB, BLIBOJAOB H
peKoOMeH/1al MM, C(POPMYJIHPOBAHHBIX B ITUCCEPTALIHH
Hay4yHast HOBH3HA HCCIIEIOBAHUS COCTOUT B TOM, UTO!

- PaspaboraHa MeTOAMKAa MOJIEIMPOBAHMS BBICOKOYACTOTHBIX MOTEPH B
0OMOTKAaX MArHUTHBIX KOMIIOHEHTOB, YYMTHIBAIOLIAs YepeayroIUecss OOMOTKH H
TOKH IIPOU3BOJILHOM (DOPMBI;

- Ilpemnoxken cnoco®d anmpokcumauuu 3@dexkra OIM30CTH  Yepes
SKBUBAJIEHTHYIO CXeMY, 00eCIIeunBalOLIUi BbICOKY) TOYHOCTH (ITOTPEIIHOCTD <]
%) ¥ TIPUTOJIHBIN JIJISi MOZAETHUPOBAHUS BO BPEMEHHOM 00JIaCTH C HCIIOIb30BAHUEM
SPICE-cOBMECTUMBIX CUMYJIATOPOB.;

- Paspaborana MeToAMKa pacuyera II0TEpb B BHTKaX MarHUTHBIX
KOMIIOHEHTOB IPH  MOOYEPETHOM INPOTEKAaHMH TOKa, XapakTepHOM  JIJis
0OpaTHOXO/I0BLIX ITpeoOpa3oBaTesICH.

HoBu3na pe3ynbTaToB, BBIBOJAOB U PEKOMEHIALIMH JIHCCEPTALIMH COCTOUT B
TOM, YTO HOBBIE DELICHHsS, OCHOBAaHHBIC Ha IPEIJI0KCHHBIX B JHCCEPTALMH
[10JIX0/1aX, MO3BOJIAIOT IIPOBOAUTE OLIEHKY IOTEPh U ONITHMHU3HPOBATH TOIMOJIOIHIO
TpaHcOpMATOPOB M JIPOCCEJIEH /10 dTara UX YHUCICHHOIO MOJEIHPOBAHUS, TEM
caMbIM MOBBIIIAS CKOPOCTh pazpadOTKH paJiHOdJIEKTPOHHBIX YCTPOHCTB.

3HAYMMOCTL JUISE HAYKH W IPOM3BOJCTBA, IMOJIYYEHHBIX ABTOPOM
JUCCePTALIMH  Pe3yJbTATOB  COCTOMT B BO3MOXHOCTH  IIPUMCHEHHMS
paspabOTaHHBIX ~ METOAMK  HA  CTaAMKM  ICKH3HOIO  TPOCKTHPOBAHHS
PAaJIMO3JIEKTPOHHBIX YCTPOUCTB. lIporpamMMel, CO34aHHBIC ABTOPOM, IO3BOJISIOT
JHAYUTENILHO YIPOCTUTHL IPOLECC BBIOOpPA ONTHMAJIBHOH CTPYKTYPbl OOMOTKH
rpanchopmaTopa, a Takke O00ECHeYWTh TOYHYIO OLCHKY [oTeph 0e3
HEOOX0IMMOCTH UTEPATUBHOTO MojenupoBanus B TpyaoeMkux CAIIP-cucremax.
Buejipenye 1oJydeHHbIX Pe3yabTaTOB MO3BOJIHT COKPATHTH BpeMs paspadOTKH
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M3ACAMH 32 CuéT MpeaABApUTENILHOW OUEHKH 1oTeph 0e3  pacuMpeHHOro
YUCIICHHOTO MOJCTHPOBAHMS, 4 TAKXKe CHH3HUTh CTOMMOCTH pa3paboTKH 3a CUCT
yMeHbIleHus  konuuectBa wurepanmi B CAIIP. Cunrtaem 1esiecooOpa3HbIM
NPOJIO/DKUTE  paboTy B HanpapJICHMH ajanTaldd  MpeUIoKCHHbIX  aBTOPOM
criocoGOB OMPEICNICHHs MoTeph B TpaHchopMaropax Ha CMEKHbBIE 00JIACTH HX
MPUMCHEHHS, B YACTHOCTH B CHJIOBBIX MHBEPTOPAX TArOBBIX JJICKTPOIPHUBOIOB M
T.I.

PeKOMEHIAMH 10 UCIOJIb30BAHNIO Pe3yJIbTATOB AHCCEPTAUHOHHOH
padoThI

PesynpraTtel  paboThl  1EIE€CO00pAa3sHO  MCIONB30BaTh  NMPOCKTHBIMH
OpraHu3alMsIMM Ha pPaHHUX 3Tanax pa3paOOTKH HCTOYHUKOB IHTAHMA WU JIPYTHX

npeoOpa3oBaTEbHBIX YCTPOMCTB JUISL  IPEABAPUTEIILHOM OLEHKH TCIIOBBIX
[MOTEPh, YTO YCKOPSCT LUK MPOCKTUPOBAHUS U TTOBBIIIACT TOYHOCTE HHIKCHCPHBIX
penienuii. Pa3spaboTtaHHbIle aBTOPOM MOJIEIIH M ITOJIYYEHHBIC C UX NPHMCHCHHCM
Pe3yIbTATEl MOTYT OBITH MCIOJIB30BaHbl B y4EOHOM IIpollecce IIPH BBIITOTHCHHH
KYPCOBBLIX M JIMIUIOMHBIX paboT 10 COOTBETCTBYIOIIMM  CHENHATbHOCTAM

YIEKTPOTEXHUYECKOTO MPOPHIISL.

3amMeyaHus MO AMCCEPTANIMOHHON padoTe:

|. B riaBe, NOCBANIEHHON DKCIIEPUMEHTATBHBIM HCCIEIOBAHUAM, CTOUIIO OB
ooJsiee u4éTko CchOpMyJIHpOBaTH AONYLIEHHS M JaTh OLEHKY IIOIpPEHIHOCTAM
M3MEPEHHMH, OCOOEHHO KAaCAaIOUIMMCSl METOJ0B OLEHKM IIOTeph (Hampumep, He
yKa3aHa TOYHOCTb TEIUIOBH30pPa, JOIyCKH 10 TEMIIEPATYPE, H T..1.).

2. Pa3jen, nocBAEHHBIM IPOrPaMMHON peaiM3alvu IPEJI0KEHHMH aBTopa,
tpebyer ©Gosiee MOAPOOHOrO HM3I0XKEHUS (YHKUMOHAJIBHBIX BO3MOXKHOCTEH
pa3pabOTaHHOTO MPOrPaMMHOI0 obecneuyeHus, BKJIFOYas OIIMCAHUE
[10JIb30BATEILCKOTr0 HHTEP(EHca, NoJIepKHUBAEMbIX (DOPMATOB BXOJAHBIX JaHHBIX,
aJITOPUTMOB pacdéra U pexkUMoB paboThl. KpoMe Toro, Ob110 OBI IOJIE3HO YKA3aTh
IPaHUIBI IPUMEHMMOCTH IIPOrpaMMbl — HAIIPUMEP, OrPAaHUYCHHUS 110 FEOMETPHH
MATHUTHBIX KOMIIOHEHTOB MJIM IO TUIAM IpeoOpa3oBaTeIbHbIX TOIOJIOTHH, JIs
KOTOPBIX OHA IpeAHa3Ha4YeHa.

3. B jauccepranMu HE IIPUBEJICHBI NPUMEPBI NMPHUMEHEHHUS METOJAMKH K
IaHapHeIM TpaHcopmaropaMm, YTO, MPH PACTyIIEeM MHTEpece K TakKUM HX
KOHCTPYKIHUAM B COBPEMEHHOH CHJIOBOH  DJIEKTPOHHUKE,  JOMOJIHHUTEILHO
paciIMpuIIo OBl PAKTHYECKYIO BAKHOCTh PE3YJIbTATOB JIMCCEPTAIIHH.

4, B rtexkcre JAMUCCEpPTAllMM  BCTPEYAKOTCA  CTHJIMCTHYECKHE U
IYHKTYAallMOHHbIC HETOYHOCTH, HE BJIMAIOLIME HA IOHUMAHHE CYTH MaTepHala.

5. B psajie popmMyi1 OTCYTCTBYIOT HOMEpA, YTO 3aTPYAHIET UX IMOCIEAYIOLIEe
IIATUPOBAHUE B TEKCTE,

[IpyBeeHHBIE  3aME€YaHHUA  HE  CHHXKAIOT  HAYYHO-IPAKTHYECKYIO
[IEHHOCTEL JIMCCEPTALIMOHHOIO HCCIIEAOBAHUS, a SBJISIIOTCS PEKOMEHIALMSIMH
JUIA JlAIbHEHIIIMX MCCIIEJIOBAHUM B 3TOH 00JIAaCTH M HE BIMSIOT HA OONIYIO

[MOJIOKHUTEHBEHYIO OILICHKY AHUCCCPTAILIHH.
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Jakmouenne

Jluccepraumonnas pabora Beperennukona Hukosnas IOpsesnya «Metoimka
MOJICTTHPOBAHUS BHICOKOYACTOTHBIX ITOTEPH B UMITYJILCHBIX UCTOYHHMKAX TTUTAHUSY
ABIIACTCH 3aBEPUICHHON HAYYHO-KBaJIM(PUKAIMOHHOH pabOTOH, BBINOJIHEHHON Ha
AKTYQIbHYIO Temy, obsiajaromeit 3HaunTe IbHOM Hay4YHOH HOBM3HOH M BBICOKOH
MPAKTHYCCKON  3HAYMMOCTBHIO. B Hel M310KEeHbl OpHUIMHAJIBHBIE HAYYHO
ODOCHOBAaHHBIC pelIeHUs B 00JACTH MOJIETMPOBAHUS BHICOKOYACTOTHBIX TOTEPD B
MATHUTHBIX KOMIIOHECHTAX UMITYJILCHBIX HCTOYHHKOB ITUTAHHS.

[lonyueHnpie HayuyHble M NPAKTHYECKHE pe3yJbTaTbl B 00JIACTH OLEHKH
MOTEePH TPaHCHOPMATOPOB U Apocceeit 00J1a1al0T HOBU3HOH, BLICOKOH CTENEHBIO
JOCTOBEPHOCTH, alpoOMpOBaHBI M BHEJAPEHBI. ABTOpP INPOJAEMOHCTPUPOBAII
BBICOKHH YPOBEHb IIOATOTOBKH, yMeHHE (opMyJIMpoBaTh HAY4YHYKO 3ajady,
[IPOBOJINTH AHAJIMTHYECKHUE PAacyeThl, pazpadaTeiBaTh IMPUKIIAAHBIC HHCTPYMEHTDI
M BBITTOJIHATH SKCIIEPUMEHTAJIbHYIO BEpU(PHKALIHIO.

ColepkaHue M YpOBEHb  BBIMOJHECHUS JIMCCEPTALMOHHON  pabOoThI
COOTBETCTBYIOT TpeOoBanusiM IlonoxeHuss 0 NMPUCYKACHUM YYEHBIX CTEIICHEH
nn.9-14, npeabsaBIsieMbIM K KaHIHJIaTCKUM aucceprauusaM. Pabora cooTBeTCTBYET
macnopry cneuudajibHocTu 2.2.13. PaguorexHuka, B TOM 4YHCJIE CHCTEMBI H
YCTPOMUCTBA TECJICBUICHHUSA.

Ha oCHOBaHMHU BBILLIEU3JI0)KEHHOTO MOXKHO 3aKJIFOYUTh, YTO BEpeTEHHUKOB
Huxonann HOpbeBUY 3aciyXUBaeT MPHUCYKACHUS YYEHON CTENEeHH KaH/ujaTa
TEXHHUYECKHUX HayK.,

OT3bIB  pacCMOTpEH MW  Oa0OpeH Ha  3acemaHuu  Kadeapsl
«IJIEKTPOTEXHUKA U MPOMBILLIEHHas 3JeKTpoHuka»y PI'AOY BO MI'TVY um.
H.5. baymana, nporokos Ne 10 ot «02» urosst 2025 r.

3aBeAyromun Kadpeapoun

DJIEKTPOTEXHHUKHU U

[IPOMBILLJICHHOH 3JIEKTPOHHUKH,

JIOKTOP TEXHUYECKUX HAVK,

npodgeccop aCOBCKHUH AJsiekcanp bopucosuy

JloneHT kadeapbl DJIEKTPOTEXHUKH H
MPOMBIIIJIEHHOHN 2JIEKTPOHHKH,

KaHAUJ1aT TEXHUYECKUX HayK Wﬂy/ Cautbko Mpuna Cepreesna

AJlpec MECTOHaxXOXIAeHUs oOpaszoBaresbHOM opraHuzanuu: 105005,
Poccusa, Mocksa, yJi. 2-9 baymaHckasi, 5;
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KoHTa#THbIC  AQHHBIC  JIMLA, I[IOArOTOBHMBILEIO  OT3bIB:  TeledOH:
86%90)5 +84-00, e=matl; snitko@bmstu.ru
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