OT3bIB

0(pMIHAALHOrO ONNOHEHTA [IOKTOpa TEeXHUYECKHX HAYK
burtioxoBa Baagumupa Kcenogonropuia Ha
nuccepTalMOHHYI0  pabory  BepeTeHHHKOBA Huxonas
IOpneBuya «MeToAHKA MOJEIHPOBAHMS BbICOKOYACTOTHBIX
norephb B HMIYJbCHBIX  HCTOYHHKAX NUTAHHI,
npeacTaBJIEHHYI0 Ha COMCKaHHE y4YeHOii cTeneHH KaHAHAaTa
TeXHHYEeCKHX HayK IO CIeluaJbHOCTH 2.2.13. PagnorexHuka,
B TOM YHCJIe CHCTEMbI H YCTPOHCTBA TeJIeBHICHH

Ha ocHOBe u3ydeHus aucceprauuy Beperennukona Hukonas IOpreBuya 1
OITy6IMKOBAHHBIX UM PaboT IO TeMe TUCCEPTalli MOXKHO CACTATh clleyromue
BBIBOJIBI.

1. AKTyaJIbHOCTb TeMbI AHCCEPTALHOHHOH pabdoTbI

AKTyaJIbHOCTb TeMbl JHUCCEPTALHOHHOU pa6otsl Beperennukosa H.IO.
0GYCIIOBIIEHa CTPEMHUTEIBHBIM Pa3BUTHEM PalMOTEXHUKU M SIEKTPOHUKH, TIC
MMITyJIGCHbIE MCTOYHMKH JJICKTPOIHUTAHMS (UDIT) urparoT KIKOYEBYIO POIb B
pasnuuHelX obnacTax. CoBpeMEeHHBIE TpeGOBaHWss K MaccorabapHTHBIM
apamMeTpaMm, SHepreTHdeckon dGPEeKTHBHOCTH U BEICOKOM yI€TIbHOM MOIIHOCTH
peoOpa3oBaHus SIEKTPOIHEPIUH CTHUMYJIUPYIOT MOBBIMICHHE pabouux 4acToT
DI, uTo, B CBOIO OYepesb, IPHBOJUT K POCTY BBICOKOYACTOTHBIX MOTEPDL B
06MOTKAX MX MArHUTHBIX KOMIIOHEHTOB — TpaHC()opMaTopax v ApocceisX.

Ha BBICOKHX JacToTax JOMHUHUPYIOIIUMHA dbakTopamu,
00y CIIaBIMBAIOIIMMYA YBEIMYEHHE NOTEPh B 0OMOTKAX, ABIIAIOTCS CKUH-2QdeKT
1 3¢pdext 6rmuzoctd. DTH GU3UYECKUE SIBICHUS MPUBOJAAT K HEPABHOMEPHOMY
pACIIPE/IETIEHAIO TOKA 10 CEYEHHIO MPOBOJHUKA, YBEIMIECHHUIO 3¢ (HEeKTUBHOTO
CONPOTHBIEHHST M, Kak cinenctue, K cHrkeHnto KIIJT npeobpazoBaTelis, a
3HAYUT K  TEeperpeBy  JJIeKTPOPaJUOKOMIIOHEHTOB.  TpaJulMOHHEIE
aHAJMTHYECKHEe METOJbl, Takue Kak moaxonsl Jloysmna m Kapcrena, XoTs u
HCIIONB3YIOTCS, HO IMEIOT OrPaHUYIEHHYIO IPUMEHUMOCTD B yCIIOBHSIX CIIOKHOMU
TOIOJIOTUH OOMOTOK, HECHHYCOUIATBHBIX (POPM TOKOB M YEePEIYIOUIUXCS CIIOEB,
XapaKTepPHBIX VISl COBPEMEHHBIX UMITYJIbCHBIX IIPpeoOpazoBaTeeii.

CylecTByOIIHE MPOrpaMMHBIE CPEJCTBA YUCIECHHOTO MOJEIHNPOBAHMA,
takue kak Ansys Maxwell, COMSOL wu npyrue, MO3BOJISIOT JOCTUIaTh
pe3y/bTaThl ¢ MAaIOH IOIPEIIHOCTHIO, OJHAKO TPeOYIOT 3HAYMTENBHBIX
BBIUMCIIMTEIBHBIX U BPEMEHHEBIX PeCypCcOB, YTO JIENaeT UX MaJONpPUTrOAHBIMU Ha
sranax npeaBapuTeJIbHOIO INPOCEKTUPOBAHUS H OIITUMHU3AIIUHA. B cBs3u ¢ aTUM
paspaboTrka 3(pGEeKTHUBHOH ¢ PaJUOTEXHHUYECKOM, BBIYMCIUTENLHOW U
METPOJIOTHYECKON TOYKHU 3pEHUSI METOIUKU MOJIEIMPOBAHNUS BBICOKOYACTOTHBIX
noreps B HMOII sBnsieTcss Ba)XXHOM W aKTyaJbHOM 3azadell COBPEMEHHOM
paiMOTEXHUKHU.

Onnonupyemas pabora Beperennukoa H.FO. nampaBneHa Ha pelieHue



3TON  HAyYHO-TEXHHYECKOM npoGyieMbl. ABTOp peanu30Ball KOMILJIEKCHBIH
nomxon, OOBENWHSIOMMH — aHAINTHYECKHE — METOIBl M IpOTrpaMMHBIC
MHCTPYMEHTBH], II03BOJIOIIME HAa paHHMX OSTamax npoextupoBanus MOII
OLICHHBATD [IOTEPH B OOMOTKAX C y4ETOM PEalbHBIX TOIIOJIOTHH, (OopMBI TOKOB U
YACTOTHBIX XapaKTePHCTHK. OTO OCOOEHHO — BaXHO  JUIA pa3paboTKH
BEICOKOUACTOTHBIX MCTOYHHKOB OJIEKTPONTMTAHMS, SBIIAIOLMXCS OINHAMHA 13
Hapbonee  TEPMOHAIPYXXEHHBIX  OJNOKOB ~ PagHOTEXHHYICCKUX CHCTEM.
JIOCTOBEPHOCTH ONpE/ENIeH s TEIIOBBIX NOTEPh, B CBOKO ouepe.b, ONpeaeseT,
KaK KOHCTPYKTOPCKO-TEXHOJIOTHYECKUE, TaK M HKCILTyaTallMOHHBIE ITapaMeTpBl
ZIC)08

TaxuM oOpa3oM, TeMa JUCCePTALIMOHHON paboThl BepeTeHHUKOBA H.IO.
SBJISETCS AKTyalbHOM, HAay4YHO-OOOCHOBAHHOM W IOJHOCTBIO COOTBETCTBYET
[PUOPUTETHBIM HANPABICHASM PasBUTHS  PATUOTEXHUYCCKHIX CUCTEM, [
KPUTHYECKH  B&XKHBI  I1apaMeTpPbl Maccora0apuTHBIX  XapakTepUCTHK U
SHEPronoTPeOICHHUS.

2. OeHKa JOCTOBEPHOCTH MOJTY4YeHHbIX pe3y1bTaTOB, HOBH3HBI H
NPAKTHYECKOH 3HAYHMOCTH JHCCEPTANHOHHOI0 HCCIeJ0OBAHMUS

JlocTOBEPHOCTH pe3yJibTAaTOB, IIOJYYEHHBIX B JMCCEepPTAlHOHHON paboTe
BeperennukoBa H.IO., monrBepxnaeHa KOMILUIEKCHOMW  BepH(pUKALUEH:
CpaBHEHHMEM aHAJIUTHYECKMX pacyeToB C  pesysipTaTaMd  HUCJICHHOIO
MOJICIMPOBaHMs U 3KCIEePUMEHTAIbHBIMU pe3yJbTaTaMH, IOTyHCHHBIMU Ha
paspaboTtanubix uMITyIscHBIX DC/DC npeobpasoBateisx. PacxoxneHust Mexay
pac1dCeTHbIMHA U U3MCEPCHHBIMH 3HA4YCHHUSIMHU IIOTEPE HE IIpeBhIIIaIn 16 %, qToO
SIBIISIETCSl BITOJIHE TPUEMIIEMBIM peE3yJIbTaTOM Ul HMHXKEHEPHBIX pPacveToB,
0COOEHHO Ha dTarax NpeaBapUTEILHOIO MPOSKTUPOBAHUS.

DKCIepUMEHTAbHAs 9acTh pabOTHl BBINOJIHEHA TINATEJIbHO: ONUCAHbI
METOJMKA W3MEpEeHUs MOTeph B OOMOTKaxX Apoccelis MOHMXKAIOIIETO DC/DC
npeoOpa3oBaTeis " TpaHchopmaTopa 00paTHOXOOBOIO DC/DC
npeoOpa3zoBaTesl, IPeICTaBIE€Hbl OKCIIEPUMEHTAIbHbBIC JAHHBIE 10 CYyMMapHbIM
OTepsIM, BKJIIOYAs BKJIA]| TPAaH3UCTOPA, UOJIa, CEPAECUHUKA U OOMOTOK.

HayuyHasi HOBH3HA pa0OTHI 3aKIIIOYAETCH B CIETYIOIIEM.

Bo-mepBbIX, pa3paboTaHa METOAMKA MOJEIUPOBAHUS BBICOKOYACTOTHBIX
OTEph B OOMOTKaX MarHUTHBIX KOMIIOHEHTOB, YYHTBIBAIOIAsl YePEyIOILUeCs
0OMOTKH ¥ TOKH IIPOU3BOJIbHOU (DOPMBI, YTO YMEHBIIAET IIOIPELIHOCTh PacueTOB
10 CPABHEHUIO C KIACCHYECKUMH IMOIXO0JaMH.

Bo-BTOpBIX, MMpeJIoXKeHa METOAUKA alIPOKCUMAIMK dpdekra 6nu3ocTu
BO BpEMEHHOM 06acTH C ITOMOINBIO SKBHBAJEHTHON CXEeMBI 3aMelleHUs,
NO3BOJISTIOIasi HHTEerpupoBaTh Mozaenb B SPICE-cuMynaTopsl 1Jisi CUCTEMHOIO
aHaJu3a.

B-tpeTbux, co3maHel = OpOrpaMMHBIE  CpPENCTBA,  peallu3ylolliue
NpeJIoKEHHbIE METOAUKY U MO3BOJISIONIME IIPOBOJUTH B PEAIbHOM MacuiTade
BPEMEHH OLIEHKY ITOTEPh U ONTUMHU3ALIMIO TOTIOJIOTHH OOMOTOK Ha paHHHUX 3Tarnax



IPOEKTHPOBAHYS.

[IpaKkTHYeCcKasi 3HAYHMOCTD HCCTIC/0BAHMA 3aKJII0UaeTcs B pa3paboTKe U
BHEJpPEHH! NPHOOPHO-METOAUHECKOr0 obecrieueHus, KOTOphIE IO3BOJMIN
[IOBBICHTH CKOPOCTBH MPOEKTUPOBAHMS MMITY THCHbIX HUCTOYHMKOB THTaHWs Ha
paHHMX OJTanax paspabotku, obecrieduBas XoTd H NpUOJIMKEHHY0, HO
JIOCTOBEPHYIO OLIEHKY TOTepb 6e3 He0OX0IUMOCTH IIPUMEHEHHs PeCcypCOeMKOT0o
YHCJIEHHOT0 MOJIENHPOBAHUS B CrELHATM3UPOBAHHBIX CAIIP. IlpenyoxxeHHbIE
ABTOPOM TIOAXOJbl Peanu30BaHbl B BHAC IPOrpPaMMHBIX PEIICHHH Ha S3BIKC
MATLAB u Python, a Take 9KBUBAJICHTHBIX CXCM, IPUTOAHBIX JULSI UHTErpalii
5 SPICE-cHMyJSTODBL, YTO JelaeT WX IOCTYIHBIMH JUIsL IIIAPOKOTo Kpyra
UH)KEHEPOB.

Ha nse mporpammsl («IIporpamMma juist ONTAMU3ANHIH s dexra OIU30CTH
u «[IporpaMma JUisi ONTHMH3ALNH sddexTa OIU30CTH BO BPEMEHHOM 0071acTI»)
nony4eHsl CBUIETENBCTBA O roCyapCTBEHHO! PETHCTpali IPOTrpaMMBbl UL
OBM.

DKCIIepUMEHTaNbHAs ~ TpOBepKa Ha  MaKeTax MOHIKAIOIIEro |
o6parroxozosoro DC/DC npeoGpazosaTeneil TOATBEpAHMIA JIOCTOBEPHOCTE
npe/IoKeHHod — Meromukd.  Tak,  TPH  ONTHUMU3AIH KOHCTPYKILIMH
TpacdopmaTopa OOPaTHOXOMOBOTO DC/DC mpeobpaszoBaresisi 3a CUCT
yepesoBaHUs OOMOTOK OBUIO MOCTHTHYTO CHIDKEHME IOTEpE M0 12 %, uro
103BOJIMJIO CHU3MTH TEIUIOBYIO HAarpy3Ky Ha TpaHc(pOpMaTop, a TakKe NOBBICATH
KIIJI mpeoGpa3oBaTels.

Pe3ynbTarhl, MONYyYeHHbIE BepeTeHHHKOBBIM H.JO. mpu BBINOJIHEHUH
JCCePTAIIOHHOTO HCCIe0BaHMs, BHEAPCHBl B HAyUHO-MCCIIC/OBATEIILCKYIO
nearenpHocts OO0  «AEJIOH», AO HBII «TPOTEK» u AO HIIII
«ABTOMATHU3MPOBAaHHBIE CHCTEMBI CBS3W», a TaKke B 06pa3oBaTeIbHYIO
nesrensHocTh B BI'TY.

3. OueHKa coep:KaHusl JUCCEPTALHH, CTENIEHH ee 3aBepLIeHHOCTH,
noATBepKIeHHe MyOIMKaUi aBTOPA

CrpyKkTypa IHCCepTalluM JIOTWYHA, IIOCIENI0BATENbHA, IIOIHOCTBIO
COOTBETCTBYET IIOCTaBIEHHBIM ILIEJSM U 3ajadaM HCCICNOBAHUA U HMMECT
BHyTpeHHee eIMHCTBO. Pabora oO6beMoM 126 CTpaHHMI[ COACPXKHT BBEJICHHE,
YeThIpe IVIaBbl, 3AKIFOUEHHUE, CIIMCOK IUTEPaTyphl U3 64 HAaVMEHOBAHUM, a TaKKe
JBa TPWIOKEHHUS, BKIIFOYAIOMIMX aKThl BHEAPEHMsS M CBUICTCIBCTBA O
peructpauuu nporpamMm aina OBM. luccepraiys CONEPKUT 47 pucyHKOB U 25
TaOIIHLL.

Bo BBeaeHHH YSTKO 060CHOBAHA AKTYaJIBHOCTE TeMBI, CHOPMYITUPOBAHEI
OOBEKT M IpeaMeT KCCIEelOBaHMs, a TaKKe LeNd W 3aJa4d HCCIIeNOBaHMS,
yKas3aHbl Hay4Has HOBHM3HA M IPaKTHYeCKas 3HauMMOCTb. Takke NpUBEICHBI
nogoxcemm, BBIHOCHMBIE Ha 3alUTy, U KPaTKO OXapaKTepH3oBaHa CTPYKTypa
paboThIL.

HepBaﬂ rjiaBa IIOCBSIIIEeHAa aHaJIM3y CYIIECTBYIOIIUX METOHNOB OLCHKH
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BEICOKOUACTOTHBIX IOTeph. I10pOGHO PacCMOTPEHbl HU3UUECKHE MEXAHH3MBI
BO3HMKHOBeHUS cKHH-3Qdekra U addexra 6aU30CTH, a TAKKE UX BIUIHUC Ha
pacrpeJielleHAe TOKa B IPOBOJHMKAX. I[prBeieHB! pe3yJIbTaThl KPUTHYECKOTO
aHaTN3a aHAJIMTHYECKAX U YHCJIEHHBIX METOJ0B, OTMEYEHBI HX NOCTOMHCTBA H
HEeJIOCTaTKH.

Bropasi riaBa CONEPKUT TEOPETUIECKYIO OCHOBY pazpaboTaHHON
METOIMKHA. 37ech aBTOp JeTalbHO ONHUCAl MaTeMaTHICeCKylo MOACIDb
pacrpesieNieHdss IIONisl B MHOTOCIOHMHBIX 0OMOTKAX, TPEICTaBUJ BBIBOJ
BHIp@KeHHMH T K09 HUIMEHTOB HANPSDKEHHOCTH IO Ha IpaHUlax Ciloes 1
Gopmysel AT pacueTa  TOTEpE. Ocoboe BHHMaHUE YHENEHO YYeTy
HECHHYCOUJAJIbHBIX (POPM TOKOB M HEPEMYIOIHUXCA tonojioruit. [IpuBeaeHbI
IPUMEPBI PAacUeTOB IJIsi Pa3sTMYHBIX KOH(UTYpaIi, YTO MMO3BOJSIET OLEHUTH
5} (HEeKTUBHOCTH COOTBETCTBYIOIIUX TEXHUYECKUX peleHui.

TpeTbsi IJIaBa MOCBSIIEHA IIPOrPAMMHON peanu3aii METOAUKH. ABTOD
onHcall apXUTEKTYpy pa3paboTaHHBIX IPOrPaMM, aJlrOPUTMBI alIIPOKCUMAIMH 1
renepauun SPICE-moneneii. IlpuBeneHs! npuMephbl HCIOJNIB30BAHUS IPOrpaMM
JUIS CPaBHEHMsSI Pa3IUYHBIX TOMNOJOTHH OOMOTOK, BKJIIOYAS KIACCHYECKHE H
yepeayrompecs: cxeMbl. I10ka3aHO, YTO ONTHMHM3AIMS TONOJIOTHHA IO3BOJACT
CHU3UTh HOTepH a0 12 %, YTO MOATBEPXKIAET NPAKTUYECKYIO LEHHOCTD
pa3paboToK.

YerpepTasi IJaBa [OCBSIIEHA SKCIIEPUMEHTANbHOW BepU(HUKALUK
NpEeINOKEHHBIX ~ METOIUK. VI3JOXKeHa  CXEMOTEXHMKa  pa3pabOTaHHBIX
skcriepuMeHTanbHbIx DC/DC  mpeobpasoBarenieif, METOIMKM HM3MEPEHUH U
pe3yabTaThl ~ CPaBHEHHs  IONYYEHHBIX  PE3yJbTaTOB €  YUCICHHBIM
MOACJIHPOBAaHHUEM. Oco6Genno LIE€HHBIM SBJISIETCSI COIIOCTABJICHHE JTaHHBIX,
MOJTy4YeHHBIX aHAIUTHYeCKH, B Ansys Maxwell u Ha peanbHBIX Makerax. JTO
CO3/aeT IMOJHYK KapTHHY JOCTOBEPHOCTH M IPHUMEHMMOCTH pa3pabOTaHHBIX
METOJIUK.

3akaouyeHne 0000IIaeT TMONMy4YeHHBIE pe3yJNbTaThl, IOATBEPXKIAET
JNOCTHIKEHUE ILIeJId M peIIeHUs TIIOCTaBIeHHBIX 3aJad. BBIBOABI JIOTUYHEI,
apryMEHTHPOBAHbBI M COOTBETCTBYIOT COJIEPKAHHUIO PabOTHI.

Cyns 1Mo coJiep>KaHUI0 JUCCePTAIIMOHHON paboThl, 3a1a4M, TOCTABJICHHbIE
AaBTOPOM HCCJIEIOBAaHUs, IOJHOCTBIO PEIIeHbl, a Leau padoThl JOCTUTHYTHI.
Juccepranuss objgagaeT HAy4YHOM HOBH3HOM, TEOPETUYECKOM U IMPAKTHUYECKOM
3HaYUMOCTBIO, SIBJIIETCS 3aBepLIEHHBIM HAYYHbIM HCCJIeJOBAHUEM.

[To Teme muccepTamuu onyOIuKOoBaHbl 13 HaydHBIX paboT, U3 KOTOPHIX 4
— B pelleH3upyeMbIX XypHanax, Bxonsmux B [lepeuenr BAK mo crenuanbHO-
cTH, 3 — B MaTepuanax KoHpepeHIul, UHIeKCUpyeMbIX B 6a3e Scopus, 4 — B
MaTepHallax MEeXIYHapOJIHBIX M BCEPOCCHUHCKOM Hay4HO-TEXHUYECKHX KOH(e-

pPEeHLMI M 2 CBUAETENBCTBA O T'OCYAAPCTBEHHOM PEerUCTpaIldy MPOrpaMMbl IS
OBM.



4. CooTBeTCTBHE COiep:KaHusl aBTopedepaTa JuccepTalHu

ABTOpedepaT BBIIOJHEH B COOTBETCTBHU C tpeboBanusmu BAK n
[IONHOCTBIO OTpaXkaeT cozepxkanue jucceprauud. OH COJEPXKHUT KpaTKoe
M37I0’KeHHe AKTYalbHOCTH, LeNeH, 3amad4, HaydHOH HOBU3HEI, NPaKkTHYECKHX
pe3yNsTaTOB M BBIBOJOB. Bce moJNOKEHWs, BBIHOCHMBIC  Ha 3alIUTY,
c)opMyTMpOBaHBI YETKO W JIOrH4HO. ITpMBEACHDBI CBEACHUS O yOJIUKaIUIX,
BHEJPEHUM W ampobanuy pe3yJbTaToB. ABropedepar IMO3BOJISET IMONYyIUTH
[OJIHOE TIPEJICTABNICHHE O paboTe U ee 3HATUMOCTH.

5. 3ameuaHus IO JHCCEPTALHOHHOI paboTe

[Ipy U3yveHuH MaTepUasoB IUCCEPTALHOHHOTO UCCIICI0BAHHIA OTMEUCHBI
ClIeAyIOLUe HEJOCTATKH.

1. Ha3paHue QuCCepTAlliy 3HAUUTENHHO MIMpe ee cojiepxkanus. Benb npu
npoextupoBaur VOII Henb3s He y4UTHIBaTH BBICOKOYACTOTHBIC IIOTEpPH B
CHJIOBBIX TpaH3ucropax. CIpaBeyIMBOCTH pajd 3TO OTMEYEHO aBTOPOM Ha
78 cTpannue nuccepranuu. Ha 5 cTpanuue asropedepara chopMyITUPOBAHO
Gosee KOppeKTHOe Ha3BaHMe: «MeToauKa pacueTa BEICOKOYACTOTHBIX MOTEPh B
0OMOTKaxX MarHUTHBIX KOMIIOHEHTOBY.

2. TlpennoxeHHas OpUIMHANbHAs METOAMKa  TpeOyeT — 3HAHUSA
crielMdHYecKUX PacueTHBIX MPOLEAYP, BKII0Yas BRMUCIEHHE KOIQPUIIHEHTOB
HANpSDKEHHOCTH TI0JIL HA TPaHMIAX CIOEB U paboTy ¢ mpeoOpa3soBaHUSIMU BO
BPEMEHHOW W YaCTOTHOHM 00JacTAX. ITO MOXET 3aTpy/[AHUTh €€ NPUMEHEHUE B
HHDKEHEpHOM  IpakTHKe ©0e3  JONOJHUTENBLHOIO  HHCTPpyMEHTapus U
aBTOMaTHU3ALUU.

3. Ha pucynkax 3.4 u 3.5 mnpeIcraBieHbl pe3yJbTaThl pacyera
pacceMBaeMOil  MOIIMHOCTH Ha IEpPBUYHOM M  BTOPMYHOH  OOMOTKax
TpaHcdopmaropa ¢ 6 3Havanwmmu nudppamu. Hanpumep, 0,349626. Ito o3Havaer,
YTO OTHOCHTENbHAs IIOTPelIHOCTh umcia cocTaiaser ~3-107* %, uro
NIPaKTHYECKH He peau3yeMo.

AHallorH4yHOEe 3aMeYyaHue OTHOCUTCA M K Tabimuam 3.3, 4.4, 4.6-49 u
IPYTHUM.

4. Henp3ss B IIOJHOM Mepe COITIACUTHCS METOIMKOM OIIpelelIeHuUs
paccerBaeMOil MOIIHOCTH B TOJYNpPOBOJHHMKaX. Jleno B TOM, YTO TEIUIOBBIE
PEXXUMBI TPAaH3UCTOPA U IUOJA B PACCMATPUBAEMBIX PEKUMAX HE TOXKIAECCTBEHHBI.
B sToM ciiydae TpeOyeTcst ux npuOIMKeHHas KOJMUEeCTBEHHAs OLICHKaA.

5. TemmnepaTypa 00BEKTOB, U3MEepEHHAs TEIUIOBU3MOHHON CHUCTEMOH, He
SBIISIETCS. WCTUHHOW (peanbHOM), Tak Kak He OBUIM YUTEHBI CIEKTpalbHas
U3Iy4aTeslbHasi CIOCOOHOCTh O00BEKTa, MOJIYNpPO3pavyHOCTh MaTepUajoB
PaIuO3JIEKTPOHUKH U BIIUsIHAE GOHOBOTO U3IydyeHus. Mi3aMepeHHas TeMiieparypa
SIBJISIETCS TICEBJIO TEMIIEPATYPOU. BenuunHy pa3nuyus UCTUHHON TeMIIepaTyphl
¥ TICEBJO TEMIIEPaTyphl TPeOyeTCs] KOIUYECTBEHHO ONPENEIUTh.

OTMeYyeHHBIE HENOCTAaTKH HE CTaBST IIOJ] COMHEHHE HAyYHYIO HOBH3HY,



TEOpEeTHYECKYI0 M TPAKTHYECKYIo 3HAIMMOCTD, 2 TaK)Ke HTOCTOBEPHOCTH
[0JIyYeHHBIX Hay4HBIX Pe3yJIbTaTOB 1 HE CHIDKAIOT HAy4YHOM [IEHHOCTH U yPOBHS
BBINIOJHEHHON pabOTBL.

6. 3ak0uyeHue

JluccepTallHOHHOE HUCCIIEI0BaHIe Beperennukopa H.IO. Ha aKkTyalbHYIO
TeMy «MeTofuKa MOJEIUPOBAHHA BBICOKOYACTOTHBIX MOTEPh B HMITYJIBCHBIX
MCTOYHUKAX IMUTAHUS» SBJISIETCS JIOTMIHO IOCTPOEHHO} 3aBEPIIEHHON HayYHO-
kBaTU(QUKAIMOHHON pabOTOH, CaMOCTOSTEILHO [TOJATOTOBJICHHOW Ha CEPHE3HOM
HAY4HOM YypOBHE, B KOTOPOM M3IIOXKEHBI HOBBIC Hay4YHO-000CHOBaHHBIE
TexHHUeCKde pelleHds ¥ pa3paboTKH B 0067acTd  IPOEKTHPOBAHUSA
BBEICOKOYACTOTHBIX NCTOYHHMKOB JJIEKTPONUTAHUS PAIUOTCXHIIECKIAX yCTPOWCTB
U cucteM. PabGora OTJIHMYaeTCs BBICOKMM YPOBHEM HAay4YHOW HOBH3HBI,
JIOCTOBEPHOCTBIO PE3YJILTATOB U IPaKTHUECKOH 3HAUUMOCTEIO.

ABTOpOM pelleHa BaKHas Hay4HO-TEXHUYECKas 3afada — pazpaboTka
3bpeKTUBHON METOUKU OLEHKH IIOTEPh B 0OMOTKaX MarHUTHBIX KOMIIOHEHTOB,
COUETAIOMIEH AHATATHIECKYIO ¥ BHIYMCITHTEIBHYIO 3 ()EKTUBHOCTH.

PaGoTa COOTBETCTBYET MACTOPTY CIIeLUAIbHOCTH 2.2.13. PaOTeXHNKa, B
TOM YMCJIE CUCTEMBI M YCTPOUCTBA TEJIEBUICHHS, B YaCTHOCTU IIyHKTaM 1,14 u
16.

JluccepTalMoHHOe HccaeqoBanue «MeToauka MOJEIHPOBAHMUS
BBLICOKOYACTOTHBIX MOTEPHh B HMIYJIbCHBLIX HCTOYHHKAX MUTAHUSD) OTBEYAaeT
TpeGoBanusiv mynkroB 9-14 Tlocranosienusi IIpaBuTenncTBa P® or
24 centsiOps 2013 r. N 842 «O nopsinxe NpHCy>KAeHHUs YIEHBIX creneHei,
NpeabsiBsieMbIM K AHCCEPTANMSAM HA COMCKAHHME Y4YEHOH CTeleHH
KAHIMJATA TeXHHYECKHX HayK, a ee aBTop Beperennuxosa Hukoaaii
FOpbeBHY  3aC/Hy’KHBaeT NPHCY)KIEHHsl Y4YeHOH CTemeHM KaHAMAAT
TeXHHYeCKHX HAyK N0 HAay4HOil cmenuanbHocTd 2.2.13. Papnorexnuka, B
TOM 4YHCJIE CHCTEMbI H YCTPOiCTBA TeJIeBUAEHHS.

OdunuanbHbIi ONIIOHEHT:

BbuttokoB Binagumup KcenoponToBuu

JIOKTOP TEXHUYECKUX HaYK,

npodeccop 10 kadeape pagruonpuoOpos,

JUccepTaIs 3alUIIeHa 10 CIIELHaIbHOCTH

05.11.13 — ITpuGopsl 1 METOABI KOHTPOJIS

TIPUPOJIHOM Cpebl, BEIECTB, MAaTEPUAJIOB U U3JIENHH,
npodeccop kadenapbl pagHOBOIHOBBIX IPOIECCOB U TEXHOJIOTHM,
(enepapHOE roCy IapCTBEHHOE OIOKETHOE
00pa3oBaTesibHOe YUPEeXKIEHUE BBICIIEr0 00pa3oBaHUs
«MHPDA - PoccuiiCKUl TEXHOIOTUYECKUH YHUBEPCUTET

119454 r. Mocksa, nipocriekT Bepuanckoro, 1. 78



https://www.mirea.ru

+7(499)600-80-80 106. 20515
bitukov@mirea.ru

1, butoxoB BranuMup Kceno(oHTOBHY, JJA0 COITACHE Ha BKIOUCHHC MOUX NEPCOHAIIBHBIX
JAHHBIX B JOKYMEHTBI, CBA3AHHBIC C paGoTO AUCCEPTALMOHHOTO COBETA, I HX JaNbHEHIIy IO
06paboTKy.
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