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NOCTOSTHHOTO TOKA GOPTOBOTO AIEKTPOTEXHNUYECKOIO KOMILJIEKCA H METOAHKA ero
ONTHMHU3ANHOHHOTO MPOEKTHPOBAHUSNY, IPEACTABIEHHYIO Ha COUCKAHHIE YYEHOH CTe-
NIEHM KaH/IMJaTa TEXHUYECKUX HayK I10 CIIEUaNbHOCTH 2.4.2 — “ONeKTpOTEXHNYECKHE
KOMIIJIEKCHI ¥ CHCTEMEBI”’
AKTyaJIbHOCTH TEMbI

Tenpennus «bojee IIEKTPUUECKOTO CaMONETa» TOAPa3syMEBAacT 3aMEHY CHUCTEM
ITHEBMO- ¥ THAPOIIPUBOJIOB Ha JJIEKTPOINIPUBOABL, 60JIEE COOTBETCTBYIONIME COBPEMEHHBIM
TEHJCHIIUAM aBHALMOHHOTO IPOU3BOIACTBA. MCII0Ib30BaHKE JIMHEHHBIX JBUraTeICd B CH-
CTeMax TIO3MIMOHMPOBAHMS ¥ CTabHIM3AIHH ONTHKO-MEXAHHIECKHX KOMIUIEKCOB MTO3BO-
7sieT n30aBUTHCS OT JOTIOIHATENBHBIX MEXaHU3MOB NIPE00Pa30BaHNs BPAIIATEIEHOTO IBU-
JKEHVA B MOCTYNATCIBHOE, WJIM BO3BPATHO-IIOCTYIIATEIBHOE, IIOBBICUTh 3HEPTETHYECCKHC
TOKA3aTeJIM U YIPOCTUTh KHHEMATHYECKYIO CXeMy. IIpuMeHenne B TaKMX KOMILIEKCAX JIM-
HEWHEIX JBUTATENEH NOCTOSHHOIO TOKA IIPUBOAUT K YAYYIIEHHIO MaccorabapHTHBIX IO-
Kas3areJieH. lII;I/[CCepr‘aHTOM OBLI HpOBeI[éH AHaJIN3 BO3MOKHBIX BAPDUAHTOB HCIIOJIHCHUS CH-
JIOBBIX 3JIEMEHTOB JIJIS OIITHKO-MEXaHUYCCKHX KOMIIJIEKCOB JIETATEIbHEIX alllIapaToB, B pe-
3yJIbTaTe¢ KOTOPOTO IMOATBEPKACHA aKTYaIbHOCTh HMCIIONL30BAHMS JIMHEHHOIO ABUTATENIs
nocrosHHOro Toka (JIAIIT) ¢ moseIM sikopeM, IO CPaBHEHHUIO C APYTUMM TEXHUYECKUMH
PEMIEHHUSIMH.
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TEMY, B YaCTHOCTH, OTCYTCTBYIOT MaTeMAaTHYECKHE MOJEIH U METOIUKH ONITUMU3ALMOH-
HOTO pacyera, yYMThiBaronme ocobeHHocTH KoHCTpykuuu JIJIIT u ucmonb3yromue co-
BpEeMEHHBIE METO/IbI YUCIICHHOTO MoJennpoBaHus. [losTomy paspaboTka 1 HcciIeI0BaHUE
YCOBEPIIEHCTBOBAHHBIX CIIENMANBHBIX MEKTPHIECKHX MAlIMH ¢ JHHCHHBIM NEepeMeIe-
HHUEM HCIIOIHUTEIBHOTO 3JIEMEHTa, O0Na/laloIX BBICOKHMH YICIbHBIMH 3HEPreTHYIC-
CKHMH U 3KCIITyaTaljHOHHBIMHU [IOKa3aTelIMH, SBIIACTCS BEChbMa aKTyallbHO! 3ajaded Ay
HAYYHBIX U IIPAKTHYECKUX LEeIeH.

CtpyKkTypa u coaepxKaHue padboThl.

Jluccepranus COCTOMT M3 BBEJCHUs, ITH INaB, 6bubnuorpaguyeckoro Cnucka u
IPVJIOKEHUH.

Bo BBeeHNMH 000CHOBaHA aKTYaJIbHOCTh TEMBI JUCCEPTALIMOHHOIO MCCIICIOBAHUS,
cOpMYIMpPOBaHEI LETb U 33]1a44 HCCICHOBAHMA, H3JI0XKCHBI HayYHas HOBU3HA H IIPAKTH-
yecKas [IEHHOCTE ITOJIy9CHHBIX Pe3yJIbTaToB, IIPEACTABICHBI ITOJIOXKEHNS, BHIHOCUMBIC Ha
3aMIUTY.

B nepBoii ri1aBe NpoBeAEH HayYHO-TEXHHYCCKUH 0030p 1 aHaIH3 paboT, CBA3AHHBIX
¢ CHCTEMaMH MTO3UIIHOHUPOBAHHUS U CTaOMIN3aLUH, HCCIIET0BAaHbl MaTEpHAJIbl, CBI3aHHBIC
¢ TipeoOpa3oBaHUEM BPAL[AaTEIbHOIO ABMKEHMS B BO3BPATHO-TIOCTYNATENBHOC, U € HEIIO-
CPEICTBCHHBIM NPE0OPa30BAHUEM IIEKTPUYCCKON SHEPIUH B JIMHEHHOE IIEPEMEIICHUE.

Bo BTOpOI#i IN1aBe JUCCEPTallMU NPEACTABICHA pa3paboTaHHasi aBTOPOM pacyeTHas
MaTeMaTH4YECKas MOJE/b IMHEWHOTO JIBUTATENs TIOCTOSTHHOTO TOKA C IOJBIM KopeM. Ma-
TEMaTHYeCKas MOJIEh TIOCTPOEHA HAa M3BECTHBIX JEKTPOMArHHTHBIX COOTHOLICHHSX H3
TEOPHH HIEKTPUUECKUX MANIMH M OOIIEeH 3JIEKTPOTEXHUKHU C YUETOM OCOOEHHOCTEH KOH-
CTPYKIMH, IpeAHA3HAYCHA JJI HIDKCHEPHBIX pacueToB U ontuMusanum JIIIIT.

B TpeTheli I1aBe omnpcaHa MOCTAHOBKA 33a4d M aJITOPUTM BBIOPAHHOIO METONA
ONTHMH3ALMHM MAarHWTOXICKTPUIECCKOTO JMHEHHOIO ABHUIarTels ITOCTOSHHOTO TOKA JUIs
OOPTOBOTO ANMEKTPOTEXHUUECKOTO KOMILIEKCA.

B yeTBepTOi IM1aBe IPUBEACHBI PE3YNLTATEl ONITHMHU3AIIMOHHOIO ITPOSKTHPOBAHMS
JIBUTATENIA W WX aHanu3. J[JIs HaxoXJAeHWs KOMIIPOMHCCHOIO BapHaHTa ONTHMM3AIIHH
JUITIT 1o HEeCKOJBKMM YaCTHBIM IapamMeTpaM (MHOTOKpHUTEpHaIbHAas 3a/1a4a) ObLI Ipe-
JIO’KEH aJITOPUTM, 3aK/IFOYAIOIINICS B CBEACHHH €€ K OHOKPUTEPHAILHOM, ITyTEM ITOCTPO-

eHuA 0000IEHHOT0 MapaMeTpa ONTHMHU3AIUH.



B naToii I1aBe JUCCEPTAIMOHHOIO HCCIIEMOBAHMS OITMCAHBI TCXHUYICCKAs pealln3a-
1IM51 ¥ DKCIIEPUMEHTAILHBIE UCCIIEAOBAHMUs ONBITHOTO 06pasia IMHEHHOTO BUTaTeNs.

B 3aK/1109€HHH OTPaXXEHBI OCHOBHBIE BBIBOABI M PE3YNIBTAThl UCCCPTALMH, 1I0Ka~
33Ha e€ MPAKTUIECKAasi 3HAUMMOCTb.

HoBH3HA HCCJIEA0BAHHA M NOJYYEHHBIX Pe3ybTaToB

B paGore Parnesa S.A. yCTaHOBIEHO, YTO [0 COBOKYIHOCTH TCXHHICCKUX XapaK-
TEPUCTHK JIMHEHHBIH JBUIaTelb IIOCTOSHHOTO TOKA C IOJIBIM SKOpPEM IIPEBOCXOMUT
HEMBO- M THAPONPHUBOJPL, & TAKKE SNMEKTPONPHBOIBI C JBUTATCILIMU BPAIIATCIILHOTO
JIBYKCHUS Y JUIMHHOXOJOBBIMHU 3JIEKTPOMAarHUTAMH JUIA CUCTEMBI IIO3UIMOHUPOBAHNA H
HeMIGUPOBAHMS ONITHYECKOTO KOMILIEKCa GOPTOBOrO MCIOMHEHHS. ABTOPOM IPE/UIOKCHA
YTOUHECHHAS PAacYeTHAS MATEMaTHIECKas MOEIb JIMHEHHO MAIMHEL, YYHTHIBAIOIAs 0CO-
BEHHOCTH MOJNOH KOHCTPYKIMH SKOPS M MarHUTOSTIEKTPHYECKOTO BO30YXICHH, ObLIN
paspaboTaHb! aITOPUTM H IIPOrpaMMa ONITHMH3AIIHOHHOTO pacieTa JHMHEHHOTO ABUTaTeIIs
Ha OCHOBE METO/Ia KPYTOTr0 BOCXOX/ICHHS 110 MOBEPXHOCTH OTKIINKA, MIO3BOJITIONC OIITH-
MM3HPOBaTh MAIIMHY 0 Pa3IMYHbIM YaCTHBIM KPHTCPUAM U (unn) ux coBokynHocTd. Ha
OCHOBaHHH TEOPETHUECKHUX MOJOXEHUH JuccepTanuu Oblia CIPOCKTUPOBaHa U U3rOTOB-
JieHa OIIBITHAS NAPTHs JIMHEHHEBIX JBUTaTeNCH, OTIIHYAONIUXCS MOBBIICHHBIMA TCXHIIC-
CKMMH XapaKTEPUCTUKAMH.

JI0CTOBEPHOCTH M 060CHOBAHHOCTH PE3yJILTATOB HCCJIE0BAHHSA

JTocTOBEPHOCTh M 00OCHOBaHHOCTh PabOTHl OOYCIOBICHA MCIIONB30BAHUEM CTPO-
X MareMaTH4CCKUX METOA0B, KOMIIBIOTEPHBIM MdnennpOBaHneM Ha OCHOBE IpUMEHE-
HUs CepTHQHIIMPOBAHHBIX NIPOrPaMMHBIX CPEICTB, SKCIEPUMEHTAILHBIX METOAOB IIPO-
BEPKH TEOPETHUECKHX TOJIOKCHUH HA ONMBITHOM 00pasiie, KayeCTBEHHBIM COBIIA/ICHHEM
HOJNY4EHHBIX PE3YIIETATOB C AAHHBIMH, IPUBCACHHBIMYU B TPYZax APYTHX yICHBIX.

3HAYHMOCTH NOJYYEHHBIX Pe3y1bTATOB IJIf HAYKH M NPAKTHKHA

Paspa6GoTannbie aBTopoM MareMarndeckas moaens JIJIIT n meroauka €ro onTHMH-
3A1IMOHHOTO IPOSKTHPOBAHHUs BHOCUT BKJIAJ B TEOPHIO JIMHEHHBIX JBUTaTeNCH C OrpaHy-
YEHHBIM IICPEMEIIICHUEM KO, IPEAHA3HAYCHHBIX AJ1 HCIIONb30BaHUS B OOpPTOBBIX 3JIECK-
TPOTEXHMYECKUX KOMIIIEKCAX JICTATENBHBIX alllapaToB.

Ha 0CHOBE TPEICTABICHHEIX B paboTe MaTeMarH4eckux Mojesel Obul paccUuTaH

OIITI/IMI/IBI/IPOBaHHIJﬁ BapMaHT ABUTIaTeiid, Macca IMOCTOAHHBIX MAarduTOB KOTOPOIro 1o



CPaBHEHHIO C IPOTOTHIIOM OBLIa CHHXKEHA HA 36,5%, a moTpebnseMas MOIIHOCTH Ha 35,4%
1pu o6ecIeueHIH 3aJaHHOTO TATOBOTO YCHIHA. JTO MO3BOJMIIO YMEHBIIUTE 3aTPATh! Ha
MaTCpHalbl IIpH IMpON3BOACTBC MalInHBI ¥ YIY4YIIINTDh eé BHCPFCTI/I‘-ICCKI/IC TI0KAa3aTCIIN.

PeayisTaThl NaHHBIA paGOTHI, B YaCTHOCTH, MaTcMaTHYCCKas MOACIH, METOAHKA
IIPOEKTUPOBAHHUS U PEKOMEH Il BEIOOpa KOHCTPYKTHBHBIX CXCM JIIIT, 65111 UCIIONB-
30Bamsl Ha OO0 HIIO «1ltopm» IpH IPOU3BOACTBE JUHEHHBIX HeMidepoB, YTO MO3BO-
JTHIIO TIOBBICHTD 30 (EKTHBHOCTL GOPTOBBIX NMEKTPOTCXHHUECKUX KOMIUIEKCOB H MX KOH-
KypPEHTOCITOCOOHOCTD 3a CYET CHIDKCHMS MacChl U norpebaseMoil MOIHOCTH.

IIporpaMMBsI pacuera ¥ ONTHMHU3AIMK JHHEHHOTO JBUTaTeIs MOCTOAHHOIO ToXa €
[IOCTOSHHBIMHM MarHUTaMH, paspaboranusie S.A. PaTiieBsIM, HCTIOJB3YIOTCSA B KypCOBOM 1
AUIUIOMHOM IIPOEKTUPOBAaHMH CTYJCHTOB HallpaBICHHs TOATOTOBKH 13.03.02 — «Onexrpo-
SHEPTeTHKA U 3EKTPOTeXHIKay» CaMapCKoro rocy1apCTBEHHOIO TCXHIICCKOT0 yHUBCPCH-
TeTa, a OIBITHEIN 06pa3sel] TMHEHHOTO ABUIaTels ¢ MOCTOAHHBIMU MarHUTaMH MCTIOIB3Y -
eTcs B 1aGopaTopHEIX paboTax o Kypey «CnernpansHele SNEKTPUIECKUC MAITHHBD).

JInuHbIA BKJIAA aBTOpa

PatneBeiM S1.A. Obum pa3pa0oTaHBl: MaTcMaTHICCKas MOJICIIb JIMHEHHOrO ABMIa-
TeJlst, OTIMYAomasncs y9eToM QyHKIMOHATBHBIX COOTHOIIEHHUH B Oecra3oBOd KOHCTPYK-
L{1H SIKOPS M YTOYHEHHAs! Pe3y/IBTaTaMy YMCIICHHOTO MOJICIMPOBAHISA 3EKTPOMArHUTHOTO
11 TEIUIOBOTO TIOJIEH, AITOPUTM M HPOrPaMMa OIITIMH3AIHOHHOTO PacyeTa IMHEHHOTO JBH-
raTe)is Ha OCHOBE METO/a KPYTOTO BOCXOX/ICHHMS 110 IIOBEPXHOCTH OTKIIMKA, ITO3BOJIAOIIIC
ONTHMH3HPOBATh MAaIIMHY 110 Pa3InIHBIM Kpmepmﬁ Yl UCXOHBIM JIaHHBIM, OKCIIEPAIMEH -
TaJbLHbIE UCCIIEI0BAaHUS ONBITHOIO OOpa3lia MallluHBL.

IoaHOTa ONY0IMKOBAHHBIX PE3yIbTATOB

Tlo MaTepranaM JUCCEPTaliuy OIy0IHMKOBaHbl 7 paboT, U3 HHX: 4 cTaThy B KypHa-
nax, pekomennoBanHeX BAK P®, 1 nutupyemas B 0ase Scopus.

Ilo auccepTamuy HMEIOTCS CAEAYOIAe 3aMeI aHMs

1. B mepBoii INTaBe HEIOCTATOYHO MOJTHO OTTMCAHBI 00IACTH IIPUMEHEHUC JIMHEHHBIX
JBHTATeNiCi MOCTOSHHOIO TOKA B MHBIX OOJNACTSAX, TAaKMX Kak: OBICTPONCHCTBYIOUIMC
CTAHKH, TIPHBOBI CHCTEM MCKYCCTBEHHOTO KPOBOOOpAINEHH, JIMHENHEIC IPUBOJBI aBTO-

MaTUYECKHNX CHCTEM 1 IIPOIUX.



2. Bo BTOpoli INIaBe HEACHO, KaK YYHTHIBAETCS TEMIONPOBOJHOCTD M30IAMMOHHOIO
MaTepHana npy 3aaHui GU3UIECKHUX CBOICTB B MOAEIHUPOBAHNH TEMIIEPATYPHOTO IIOJIS.

3. B muccepranuy OTCYTCTBYeT ONMCAHHE IPOTPAMMBI M METOAUKH HCIIBITaHMIA
OIBLITHOTO 00OpasLa JIMHEHHOTO JIBUTATEIA.

4. HecMOTps Ha HAJTMYHE aKTOB O BHEJPEHUH PE3Y/bTaTOB paboThl B yueOHbIiH Ipo-
[ECC M Ha NPOM3BOJCTBE, Y aBTOPA OTCYTCTBYIOT IIaTCHTHI, CBA3aHHBIC C JUCCEPTAIYIOH-

HBIM UCCIICAOBAHVIEM.

5. Majio BEMMaHus B paboTe y/IeIeHO ONMMCAHUI0 CXEME] YIIPABIICHHUS JBUTATEINICM B
COCTaBE MEKTPOTEXHUUECKOTO KOMILIEKCA.

VKa3aHHBIC 3aMEYaHUS HE SBIISIOTCS MPUHIUIHUAIBHBIME U HE CHIDKAIOT EHHOCTh
JHMCCEPTALIMOHHON paboTEL.

3akJi0yeHue 1o AuccepTANMOHHOM paGore
Benymias opranusamus cquTaer, 4To auccepranus Paruesa Sipociaasa Ajekcee-

BHYa SBJICTCS 3aKOHYCHHON HayyHO-KBanu(UKalMoHHOH pabotoit. Copepxanve guc-
CEpTalHH COOTBETCTBYCT IAaCIOPTy HAyYHOM crenuanbHOCTH 2.4.2. — “DieKTpoTeXHuYe-
CKHE KOMIUIEKCH ¥ CUCTEMBI”. B iuccepraionHoi paGoTe mpeACcTaBIeHo peleHue akTy-
aJIbHOH 3a/1a4H 110 YIIyYIICHNIO HaIe)KHOCTHBIX M 3KCIUTyaTaIllMOHHBIX ITOKa3aresei siek-
TPHYECKHX MAIIUH C TMHEHHBIM IIEpPEMEIICHIEM HCIIONHUTENBHOTO eMenTa. Jluccepra-
1Mt COOTBETCTBYET BCEM TPEOOBAHUAM, IPEABSBIISEMBIM K KaHAUAATCKUM JUCCEPTALHAM
B COOTBETCTBUH C I1. 9-14 «IlonoxeHHs 0 IPHCYX/ICHUH YUEHBIX CTEHEHE (IOCTaHOBIIE-
nue Ilpasutenscrpa PO Ne842 ot 24.09.2013 r B pemakiuu ot 25.01.2024 1), a ee aBTop,
Parues SpociaB AslekceeBHY, 3aCTyKHBAET NPUCYKACHUS YYCHOU CTETIEH! KaHJ[uaTa
TEXHUYECKUX HayK IO CHEIUAIBHOCTH 2.4.2 — “ONeKTPOTEXHUIECKHE KOMIUIEKCH M CH-
CTEMBI”’

I[HccepTanHOHHaa pabora Patuesa SIpociiaBa AnexceeBHua 3aciymana 1 06Cyx-
J€Ha Ha 3aceaHuu KaeApbl "ODIEKTPOIPHBOA, MEXAaTPOHHKA M DSIEKTPOMEXAHMKA"
FOxHO-YpankCkoro rocylapcTBEHHOIO YHUBEPCHTETA IPOTOKOM 3acenanus Ne 4 ot 02 ne-
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ITpodeccop xabenps! "Inekrponpusoz,
MEXaTPOHHKA H 3JIEKTPOMEXaHHKa",
JIOKTOp TEXHUYECKHX HayK, MOIEHT  _ Aynxus Makeum Muxatinosuy

NILCKMH YHUBEPCUTET)»
ckas obnacts, T. Yemabunck, npocn. B.U. Jlenuna, a. 76, Tenedon:
W.Susu.ru
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