MuHHCTEpPCTBO HAYKH U BbIcIIero oopasosanusi P®
DenepanbHOE roCyJapCcTBeHHOE 0K0I:KeTHOE 00pa30oBaTe/IbHOE YUpPeKIeHNEe
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»
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NPOI'PAMMY COCTABMUJI:

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

CseneHva o snagensuye L3N M3K

Bnageneyu Kucenes M.I'.
[IpenomaBaTelib Maerauarop R572cad13-KiselevMG-1376e096 M.I'. Kucenes
(OIKHOCTR) (moamuck) (pacummgpoBka
TIO/AITUCH)

COI'ZTACOBAHO:

MognucaHo anekTpoHHoi nognuckio ®r60Y BO «HUY «M3aU»
PyKOBOI[HTeHL o CeepeHuna o snagensue U3MN M3K
00pa3oBaTENbLHOM Brageney LINpUHCKMiA C.B. .
IIporpaMmabl VaeHTuduratop Rac9f4bfa-ShirinskiiSV-a85b725f CB, I_I_II/IpI/IHCKI/H/I
(OIKHOCTB, YUCeHasl CTETICHb, YUCHOE (mozmuch) (pacuupoBKa IOIINCH)
3BaHKE)

MognucaHo anekTpoHHoi nognuckio ®r60Y BO «HUY «M3aU»

CeepeHuna o snagensue U3MN M3K

3aBeyIoNIuil BhIMyCKaroen | | CTe— Kucenes M1
Kadeapbl * Mol [T — R572cad13-KiselevMG-137ee096 M.I'. Kucesnen
(OIDKHOCTB, YUeHas CTETICHb, YUCHOE (mozmucs) (pacuupoBKa IOIINCH)

3BaHKE)



1. EJIX 1 3AJAYHN OCBOEHMUSA JUCIIUITJIMHbI

Heﬂb OCBOCHMSI JUCHMILJIMHbLI:

N3yuenue

IIPUHIIUIIOB

(YHKIIMOHUPOBAHUSI  YCTPOMCTB

YIOPABJICHUS MOTOKAMH SHEPTMHM HAa OCHOBE CHJIOBBIX MOJYMPOBOIHUKOBBIX PETYISTOPOB MOCPEICTBOM
pa3paboTKU U U3yYEHHS KX KOMIBIOTEPHBIX MOEIEH.

33[[3‘11/1 AUCHHUIIIMHBI

- OCBOUTH NPUHIMIIBI paOOThHI CUIOBBIX 3JEKTPOHHBIX allapaToB s pa3IMYHbIX IPUMEHEHUH;

- [IpuoOpectn HaBBIKK pa3pabOTKH KOMIBIOTEPHBIX MOJIENIEH TOTYIPOBOJHIUKOBBIX CHIIOBBIX
YCTPOMCTB ¢ CUCTEMAMM YIPABICHUS;

- [IpnoOpecty HaBBIKM OTJIAJIKK U IPOBEPKU PAOOTHI KOMIIBIOTEPHBIX MOJIEIEN CUIOBOM 4acTH U

CHUCTEMBI YIIPABJICHU,

- [IpnoOpecty HaBBIKM aHAIM3a [TOJIyYEHHBIX XapaKTEPUCTUK YCTPOMCTB;
- [IpuoOpectu HaBbIKK BbIOOpA ONTUMAJIBHBIX IIAPAMETPOB CHIJIOBOM YaCTH MOJYITPOBOJIHUKOBBIX
CUJIOBBIX YCTPOMCTB Y CUCTEM YIIPABIICHHUS.

dopmupyembie y 00yJaronerocs KOMNeTeHIMH U 3alJIaHUPOBAHHBIC Pe3yJbTaThl 00yYeHHs TI0
JUCITUILIMHE, COOTHECEHHBIE C HHAMKATOPAMH A0CTUKEHUs KOMIIeTeHIIUIi

Koa n HanmMeHoBaHue
KOMIIETeHI{UH

Koa u HamMeHOBaHHe
HHAUKATOPA JOCTHKEHUSI
KOMIEeTeHINHI

3amiaHNpPOBaHHbIE Pe3yJbTAThI 00yUeHHus

[TIK-1 Cniocoben cTaBuThH
3a/1a4¥ U IJIAaHUPOBATh
UCCJICIOBAHUS U
pa3paboTKH, BEIOUPATH
METO/IbI
9KCIIEPUMEHTAILHOM U
MPOEKTHOM JIESITEIBbHOCTH,
UHTEPIPETUPOBATH U
MIPEACTABIISITH PE3YIbTAThI
HAyYHBIX HCCIEIOBaHUN U
pa3paboTok

N-2nk-1 Kputnuecku
aHAJIM3UPYET CBOWMCTBA
COBPEMEHHBIX CPEJICTB B
o0iactu
AIIEKTPOMEXAHUICCKUX
peoOpaszoBaresieii SHEPruu U
BO3MOKHOCTH METOJIOB UX
HCCIICIOBAHMS B pa3paboTKU

3HATh:
- CoBpeMEHHOE COCTOSTHUE Pa3BUTHS
HOJTYTIPOBOTHUKOBOM 0a3bl,
HETpAaAULIMOHHBIX HCTOYHHUKOB SHCPTHHU,
NPUMEHEHHE CETEBBIX PETYJISATOPOB JUIS
BO300HOBJISIEMON SHEPIreTUKU U B YMHBIX
CeTsX U JUIS NOBBIIICHUS KayecTBa
AIIEKTPOIHEPTUHL.

YMETB:
- PazpabaTbiBaTh U UCClIe0BAThH

KOMITBIOTCPHBIC MOACIIN
MOJIYITPOBOAHUKOBBIX PETYIISITOPOB U3
IOCTOSAHHOI'O TOKAa B HOCTO?IHHBII\/'I.;

- Pa3pa6aTLIBaTL Hn UCCIICO0BATH
KOMITBIOTCPHBIC MOACIIN
MOJIYITPOBOAHUKOBBIX BBIHpHMHTeHeﬁ.

I1K-2 Criocoben
ONTUMAJILHO BHIOMPATH
HaunOosnee 3¢ (heKTuBHBIE U3
W3BECTHBIX U
IPOEKTHPOBATh HOBbIE
TEXHUYECKHE PEIICHUS B
o0nactu
npodecCuOHATbHON
NeSITEIbHOCTH B PaMKax
chopMyTUpOBaHHOM 337291

N/-1nk-2 Beibupaer kpurepuu
ONTUMAJIBHOCTH IOKa3aTesen
KayecTBa 00bEKTa
MPOEKTHPOBAHUS

3HATh:
- [IpyHIIUT OTICHKH TEIUIOBBIX MOTEPH B
CHJIOBBIX 3JICKTPOHHBIX
npeoOpa3oBaressix;

- [IpuHIIMn paboThl MHOTOYPOBHEBBIX
UHBEPTOPOB.

YMETh:

- Pa3zpabatsiBaTh 1 HccieI0BaTh
KOMITBIOTEPHBIE MO/JIEITH HHBEPTOPOB U
0/1HO(a3HBIX CETEBBIX PETYISATOPOB;

- Pa3pabaTpiBaTh U UCCIea0BATh
KOMITBIOTEPHBIE MOJIENIH YCTPOWCTB
KOMIIEHCAITH PEaKTUBHOIN MOIITHOCTH.




2. MECTO JJUCHUILJIMHBI B CTPYKTYPE OBPA3OBATEJILHOM NPOT'PAMMBI BO

JucuumnimHa OTHOCUTCS K OCHOBHOW mpodecCHOHaIbHOW 00pa3oBaTeNbHOM MporpaMme
DNeKTpOMEXaHn4ecKoe mpeoOpa3oBaHUEe SHEPrUU W METoNbl ero wuccienoanus (maiee — OITOIN),
HarnpaBiaeHuss 1moarotoBku 13.04.02 DmekTposHEpreTuka W AJIEKTPOTEXHUKA, YPOBEHb OOpa30BaHUS:
BBICIIIEE OOPA30BAHME - MATUCTPATYPA.

TpeOoBaHMsI K BXOAHBIM 3HAHUSAM U YMCHUSIM:

- 3HATh MPUHIIMIIBI pA0OTHI 0A30BBIX CXEM CHIIOBOH 3JIEKTPOHUKH

- 3HaTh METOJIbI PACYETOB JICKTPUUYCCKHX IETICH U MEPEXOIHBIX IPOIECCOB

- YMeTh pa3zpabarbIiBaTh MOJIEIN MIEKTPUICCKUX IENEH B CIIEUATU3NPOBAHHOM IPOTPAMMHOM
obecrnieyeHnH

- YMETh MPUMEHSTH METOABI PACYETOB ANEKTPUUECKUX IIETICH

Pe3ynbpTaThl 00y4eHus, MoJIydeHHbIE P OCBOEHUM JUCLUIUIMHBI, HEOOXOAMMBI IIPU BBIITOJHEHUN
BBIIYCKHOM KBaJU(UKALMOHHON PabOTBHI.



3. CTPYKTYPA U COAEP)KAHUE JUCHUIIJIMHbI
3.1 CTpyKTypa THCHUNIHHBI

OO01as TpyJI0eMKOCTh JUCHUTUTMHBI COCTABIISIET 4 3a4eTHBIX eMuHUIIbI, 144 yaca.

Pasnensr/TeMsl

PacnpenencHue TpyoeMKocTH pasjena (B 4acax) Mo BHUIAM YIeOHOH paboThI

m
33| E KonrakTHas pabora CP o
Ne JTUCIUTUTAHBL/ (D OPMBI g 2|8 CopneprkaHue caMOCTOSTENTFHON paboThl/
/i IPOMEXYTOTHOM o &| 3 Koncyubraums UKP PaGora s | LOATOTOBKA K METONYECKUE YKa3aHHsI
aTTeCTAIH 8 g | © |Jlex | Jlab | Ip — - VKK | TK A cemectpe | ATTECTALMH
m P /KOHTPOJTB
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 Perynsitopst 27 1 4 6 8 - - - - - 9 - Ilo0z0mogKa K meKyuiemy KOHmMpoio:
HOCTOSHHOTO TOKa IToBTOpEeHNE MaTepuana o pasiery
11 [TonynpoBoJHUKOBbIE 18 2 6 4 - - - - - 6 - "PeryssTopsl NOCTOSHHOTO TOKa"
CHJIOBBIE IPUOOPBHI IlodzomogKa K ayOumopHuimM 3aHAMUAM:
1.2 Perynsaropsl 9 2 - 4 - - - - - 3 - [TpopaboTka JeKunH, BBIOJIHEHHE U

MOCTOSHHOT'O TOKa

MOJIrOTOBKA K 3amure jJab. paboTh
Ilodzomoexa domawinezo 3adanus:
[ToaroroBka KoMaIIHETO 3a1aHUS HAIIPaBICHA
Ha OTPaOOTKY YMEHUH pelIeHus
npodeccrnoHaNBHBIX 3a/1a4. JlomalHee 3ajaHue
BBIJJAETCS CTY/ICHTaM I10 U3y4EHHOMY B pasJielie
"PerynsTopsl MOCTOSIHHOrO TOKa" MaTrepuay.
J1OTIOTHUTEBHO CTYICHTY HEOOX0AUMO
U3YYUTH JIUTEPATypy U pa3odpaTh MpUMEPEI
BBITIOJTHEH U TOJI00HBIX 3adanuid. [IpoBepka
JIOMAIITHETO 33/1aHUsI IPOBOAUTCS IO
MIPECTaBICHHBIM MTUCHBMEHHBIM paboTaM.
I1o020mo6Ka K npaKmu4eckum 3auAmuam:
W3yyenue matepuana no paszaeny "Perynstopsl
MIOCTOSTHHOTO TOKA" TTOIrOTOBKA K BHITIOJTHEHHIO
3aJaHUI HAa MPAKTUYECKUX 3aHATUIX
Camocmoamenvroe usyuenue
meopemuueckozo manepuana: Nzydenve
JIOTIONTHUTEIHHOTO MaTepraia 1o pasaery
"PerynsaTopsl HOCTOSHHOTO TOKa"

H3yuenue mamepuanos 1umepanmypHsix
UCIOYHUKOG:

[5], 24-97




[6], 51-78
[7], 296-336
[8], 252-272

Brinpsamurenu

16

Iloozomogka K meKywemy KOHmMpOo.Jiio:

2.1

JlnonHbIe U
TUPUCTOPHBIE
BBIIPSIMUTEIN

2.2

Koppekrop
KodunreHTa
MOIIIHOCTH

[ToBTOpeHNe MaTepHaa 1mo pasaey
"Bempsmurenn”

Ilo020moeKa K ayOumopHovim 3aHAmuaM:
[IpopaboTka JIEKIINH, BEITOITHEHHE U
MOJITOTOBKA K 3amuTe 1ab. paboTHI
Ilodzomoeka domauinezo 3adanus:
ITonroToBka gOMaIIHETO 3aJaHUS HalpaBieHa
Ha OTPabOTKY YMEHUIl peleH s
npodeccruoHaNbHBIX 3a/1a4. JlomalHee 3aganue
BBIJIACTCA CTYICHTaM 10 U3YYEHHOMY B pasjeie
"Bempsamurenn" matepuany. JIONOIHUTENBEHO
CTYZICHTY HEOOXOAUMO M3YUUTh JIUTEPATYPY U
pa3o0paTk MPUMEPHI BHITOTHEHUS TIOTOOHBIX
3amanuil. [IpoBepka qOMAaIIHEro 3a1aHus
MIPOBOUTCSA IO TIPEACTABICHHBIM IICEMEHHBIM
pabotam.

Ilo020moeKka K npaKmu4ecKum 3aHAMUAM:
N3yueHnne marepuana no pasueny
"BempsMuTenn" MOArOTOBKA K BBITIOJIHEHHIO
3aaHU{ Ha MPAKTUYECKUX 3aHATHIX
CamocmoamensHoe usyuenue
meopemuyueckozo mamepuana: VI3ydaenue
JIOTIONTHUTEIHHOTO MaTepraa o pasaery
"Beipsmutenn"

H3yuenue mamepuanog aumepamypHsix
UCHOYHUKOB:

[3], 188-213

HuBepropsl
HaMpsKEHUS U
PeryasTOpbl

28.5

4.5

10

3.1

OpnHohazHbII HHBEPTOP
HaNpsDKEHUS

3.2

Tpexda3ubrii nHBEpTOP
HaNpsHKEHUS

15

0.5

3.3

UYeThIpeXKBaIpAHTHBII

Iloozomoeka K meKkywiemy KOHMpPOJiio:
[ToBTOpEHUEe MaTepuala no pasaeny
"MHBEpTOPHI HANIPSIKEHUSI U PEryIATOph!"
Iloozomoeka domauwinezo 3adanus:
[ToaroroBka qOMaITHETO 3aJaHUS HAIIPABJICHA
Ha OTpabOTKy yMEHUI pemeHus
npodeccrnoHanbHBIX 3a1a4. JloMarHee 3a1aHue
BBIJIAETCS CTYJIEHTaM 110 U3YYEHHOMY B pa3zelie

6




Perynsarop "VHBepTOPHI HATIPSKEHUSI U PerynsaTops!”
3.4 MHoroypoBHeBEIE 11 2 3 MaTepuainy. JlomoNHUTENbHO CTYICHTY
CXeMbI HHBEPTOpa HE0OX0/IMMO H3Y4YHUTh JINTEPATypy U pazo0paTh
HarpsHKeHUs MIPUMEPHI BHITOJHEHUSI TOJOOHBIX 3aTaHHUMH.
ITpoBepka gOMaIIHETO 33aAaHUS IPOBOANTCS T10
MIPEACTABICHHBIM TUCEMEHHBIM paboTaMm.
I10020mogKa K npaKmu4ecKum 3auAmuam:
Wzyuenne maTepuana mo pasgeny "MHBepTOpHI
HATIPSDKEHUS M PETYIATOPHI" IOATOTOBKA K
BBITIOJTHEHHIO 33/IaHUH Ha MPaKTHYECKUX
3aHATHAX
Camocmoamenvroe usyuenue
meopemuueckozo mamepuana: N3ydenne
JIOTIONTHUTEIBHOTO MaTepraa o pasaery
"HBepTOPHI HANIPSKEHUS U PETYISATOPHI"
H3yuenue mamepuanog 1umepamypHbix
UCIOYHUKOG:
[8], 275-291, 310-373
4 [ToBeIIeHNE KadecTBa 22.0 4.0 10 Iloozomoeka K meKyuiemy KOHmMPOJIio:
IIEKTPOIHEPTUH IToBTOpEHNE MaTepuaa Mo pasaety
4.1 [Toxa3zaTenu kauecTBa 2 1 1 "[loBblmeHNe Ka4ecTBa 3JIEKTPOIHEPTHN"
ANEKTPOIHEPTUHU Ilo0zomogka K ayoumopHvlm 3aHAMUAM:
4.2 CriocoObI TOBBIICHUS 2 1 1 [IpopaboTka JIEeKINH, BEIOJTHEHUE U
KadgecTBa MOJICOTOBKA K 3amure jab. paboTh
AIEKTPOIHEPTUU Iloozomogka domauinezo 3adanua:
4.3 Komnencanus 7.5 0.5 3 IloaroroBka JOMaIIHETO 33JaHUs HAIIPABJICHA
PEaKTUBHOM MOIIHOCTH Ha 0TpabOTKy YMEHUH pelieHus
Ha OCHOBE npodeccroHaNBHBIX 33/1a4. JloMairHee 3a1aHne
KOHJIEHCATOPOB BBIJJAETCS CTY/ICHTaM I10 U3y4EHHOMY B pasJielie
4.4 Kommencarust 75 05 3 "[ToBbllLIEHUE KaueCTBA AJNEKTPOIHEPrUn"
PEaKTUBHOM MOIIIHOCTH Marepuany. JlonoJHUTENBHO CTYACHTY
Ha BCTPEYHO- HE0OX0MMO M3YYHUTh JINTEPATypy U pazo0paTh
napasieIbHbIX IIPUMEPHI BHIITOJHEHUSI MOJOOHBIX 3a1aHHUMH.
TUPUCTOPAX l'IpOBepKa JOMAIIHETO 3aJIlaHus ITPOBOAUTCA 110
45 TeopHsi MOIHOCTH 3 1 2 NPE/ICTaBICHHBIM TUCBMEHHBIM paboTaMm.

ITodzomoeka Kk npakmuyecKum 3aHAMUAM:
Wzyuenne matepuana mo paszaeny "[loBsimeHue
Ka4yecTBa JIEKTPOIHEPTHH" TIOATOTOBKA K
BBITNIOJIHCHHUIO 3a11aH1/n71 Ha MMPAKTUICCKUX

7




3aHATUAX
Camocmoamensnoe uzyuenue
meopemuuecko20 mamepuana: N3yuenue
JOIIOJTHATEIEHOTO MaTepraia 1o paseiy
"[loBrIIeHNE KadecTBa IEKTPOIHEPTUH"
H3yuenue mamepuanos numepamypHsix
UCHOYHUKOG:

[4], 50-89
5 CoBpeMeHHEIE 145 15 4 - - 9 - Iloozomoeka doknada, eblcmynieHuA:
TEHJCHLUH B CHIIOBOH 3agaHue CBSI3aHO C YIIyOJICHHBIM N3yYCHUEM
JNEKTPOHHUKE pa3aenoB JUCHUILUIMHBI U CAMOCTOATEIBHBIM
5.1 YMHBIE ceTH 55 0.5 2 - - 3 - MTOUCKOM MaTepHAaJIOB IS PACKPBITHS TEMBI
5.2 DneKTpoMoouH, 4.5 0.5 1 - - 3 - JoKJIaaa. Matepuasibl BBITIOTHEHHON paboThI
AJIEKTpO3apsiika MIPEJCTABIIIOTCA B JICKTPOHHOM BHJIE WM B
5.3 becnipoBoHas 3apsinka 45 05 1 - - 3 - (dbopMe pacreyaTaHHBIX MPE3CHTAIUOHHBIX
ciaiiioB. B kauecTBe TEM NOKIAN0B CTYIEHTAM
MIPE/AIaraloTCsl CIEAYIONIIE BAPHAHTHI:
Ilodzomoeka pepepama: B pamkax
pedepaTHBHON YacTH CTYACHTY HEOOXOIUM
IIPOBECTH 0030p JIUTEPATYPHBIX HCTOYHHUKOB TI0
BBIOpaHHOW TeMe, KOMIUIEKCHO OCBETHTH
BOTIPOC B COOTBETCTBHH C TeMoH pedepara,
MIOJITOTOBUTH MIPE3CHTAINIO [ BBICTYIIICHUS
0 pe3yibTaTaM padOThl HA CEMHUHAPCKOM
3aHATHH. B KauecTBe TeM pedepara CTyIeHTY
MIPeJIaraloTCs CIeyIONNe BApHAHTHI:
H3yuenue mamepuanoe 1umepamypHbix
UCIOYHUKOB:
[1], 249-310
[2], 249-310
OKk3aMeH 36.0 - - - 0.5 - 335
Bcero 3a cemecTp 144.0 16.0 16 32 0.5 44 335
Hroro 3a cemecTp 144.0 16.0 16 32 2 - 0.5 715

IIpumeuanue: Jlex — nexiun; JIab — nabopatopusie padotsl; [1p — npaktuueckue 3ausatust; KIIP — ayautopHble KOHCYAbTAIMH 110 KYPCOBBIM
npoekTtam/padotam; MKKII — nnauButyanbHble KOHCYIBTALMH 110 KypCOBBIM IpoekTam/padotam; I'K- rpymnmnoBsie KOHCYIbTallMK TO pa3ienaM
mucturuael; CP — camoctosarensHas padorta cryaenTa; MKP — nnas konraktHas padota; TK — Texymmii koHTpoib; [TA — mpomexyTouHas
aTTecranus




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Pecynamopuvl nocmosnno2o moka

1.1. ITorynpOBOTHUKOBBIEC CHUIIOBBIE TPUOOPHI

OCHOBHbBIE TIOHSTHSI B TEOPUM TOJYNPOBOJAHUKOBBIX MATEpUAJIOB M HMX IMPUMEHEHHE. P-N
nepexo.. Cunosbie auoabl. CuiioBsie Tpansucrtopsl: MOSFET, IGBT.. CoBpeMeHHbIE TEHICHIIUU
Pa3BUTHUS CUIIOBBIX MOJIYIPOBOIHUKOBBIX TPHOOPOB..

1.2. Perynsitopbl MOCTOSAHHOTO TOKA
JInHENHBIN perysaTop HaIpsKEHUS ITOCTOSIHHOTO TOKA. MIMITyJIbCHBIE PETyJISITOPBl HAPSKEHUS
IIOCTOSIHHOTO TOKA.

2. Boinpsamumenu

2.1. JIlnoHbIE ¥ TUPUCTOPHBIE BHIIPSIMUTEIN
JvonHbIi BBIIPSAMUTENb. JIMOAHBIA BBIIPSAMHUTENb C BBIXOAHBIM (uiabTpoM. OnHodazHbBII
TUPHUCTOPHBIN BBIIPSAMUTENL. AHAJIN3 Ka4eCTBa TOKA.

2.2. KoppekTop K03 PUIHEHTa MOIITHOCTH
[Tpunuun pabotsl. Cuctema ynpapieHUs.

3. Husepmopui nHanpsdicenus u pe2yisimopbl

3.1. OnHoda3zHbIil THBEPTOP HANIPSIKCHUS

[Tpunuun paboThl MHBEPTOpa HANpPSOHKEHHsT ©0€3 IMIMPOTHO-UMIYJIBCHOM — MOIYJISIUH.
HmnynbcHass MoIyisius B IpeoOpa3oBaTeliix IEepeMEHHOro/IOCTOsHHOro Toka. Hecymmii u
onopublii curHanbl. Koapdunment wmopymsauuu. OpHodas3HbI MOITYMOCTOBOM  HMHBEPTOP
HanpspKeHus. PerynupoBaHHME OCHOBHOM TapMOHHUKHM BBIXOJHOIO HANpsDKEHUS W3MEHEHUEM
kodp¢uuumenta Moaymsauuu. TpagunuonHeile Metoasl [IIMM B aBTOHOMHBIX HHBEpPTOpax.
OpHonossipHast U ABYHOJSpPHAs MOAYJSIIMK B OJHO(A3HBIX HMHBEpTOpax. MoauduuupoBaHHbIE
MeTOJIbl cuHyconaanbaon [HINM.

3.2. Tpex(a3Hblil HHBEPTOP HANPSHKEHUS
[Tpunuun pabotel Tpexdaznoro mHBepTopa. CrocoOsl ymnpasieHus. LlupoTHo-uMmmynbCcHas
MOJYJISLIHSL. .

3.3. UeThIpexKBaJpaHTHBII PETYIATOP

[TpuHiMn paboThl W CTPYKTypa YETBIPEXKBAJIPaHTHOIO peryisropa. Tomorpaduyeckas
nuarpaMma. PexXuMmbl paOOTBI perynsiTopa: WHBEPTUPOBAHHUE, BBINIPSMIICHUE, PETYIUPOBAHHE
PEAaKTUBHOM MOIIIHOCTBIO. AKTUBHBIN (QUIBT.

3.4. MHOroypOBHEBBIE CXEMBI HHBEPTOPA HANIPSKCHUS

MHoOroypoBHEBBI  TpeoOpa3oBareidb C  AHOJHOW  OJOKHPOBKOH. MHOTOYypOBHEBBIN
npeoOpazoBareib € AYEHKO-THE3JOBOW  CTPYKTYypOoil  KOHJEHCAaTOpoB. MHOTrOypOBHEBBIN
npeoOpa3oBarenb Ha H-kackagax.

4. Iosvluenue kauvecmea 31eKmpodHepeul

4.1. Iloka3zaTenn KayecTBa 3JIEKTPOIHEPTUU



[TonsiTve MAEANBHON 3NEKTPUUYECKON ceTH U Harpy3ku. CTaHAapThl KayecTBa IEKTPOIHEPIHH.
HopMsl kadecTBa 351eKTpO3HEPTHHA. MOIHOCTE M HEAKTUBHBIE COCTABIISAIOIIHE. .

4.2. CriocoOb! NOBBILIEHUS KAUECTBA AIEKTPOIHEPTUU
Komnencanust peaktuBHOM MourHocTH. IlaccuBHble (uiabTpbl. CUMMETpUPOBAaHHE TOKOB U
HaIPSKCHUN.

4.3. KoMrieHcanus peakTHBHON MOIITHOCTH HA OCHOBE KOHIEHCATOPOB
Pacuer eMkocTu KoHIeHCaTOPOB. Bompoc koMMyTanuy KOHIEHCATOPOB..

4.4. KomneHcanus peakTHBHOM MOIIIHOCTH Ha BCTPEYHO-IIapaJLIEIbHBIX TUPUCTOPAX

[Tpuniun pabotel. PaboTa BCTpedHO-NIapauiebHBIX THPUCTOPOB HA MHIYKTUBHYIO HAarpys3Ky.
OKBHUBAJICHTHAs] MHAYKTUBHOCTb. Pacder mapamerpoB komriieHcaropa. KommneHcanus peakTUBHOU
MOII[HOCTH.

4.5. Teopust MOIIIHOCTH

Knaccuueckass Teopusi MOIIHOCTH B OAHO(A3HBIX ceTsAX. KOMIUIEKCHas MOIIHOCTb.
Koaddunuent momrHoctu.. Teopust MOITHOCTH MIPU HECUHYCOMIANBHBIX ycloBusax. OmnpeneneHue
momrHocTH 1o byneann m mo @paiisy. Teopust momHOcTH B Tpex(dasHbIX Lemsx. Teopus
MTrHOBeHHOU MomHocTH. [Ipeobpazoanue Knapk. [Ipeo6pazoBanue [Tapka-I'opera.

5. Cosepemennble meHOeHyuU 8 CUNOBOU DJIEeKIMPOHUKE

5.1. YMHBIE ceTH
Crpykrypa, npuHui aeictBud. [lepcnekTuBel pa3BUTHSL. .

5.2. DneKTpoMOOUIH, AIIEKTPO3apsIKa
Crpykrypa, npuHIMI JeicTBUS. [lepcreKTuBbI pa3BUTHSL..

5.3. becripoBoHas 3apsiika
Crpykrypa, npuHuMI aeiictBus. [lepcrekTuBbl pa3BUTHAL. .

3.3. TeMbl IpaAKTHYECKUX 3aHATHI
1. PerynupoBaHue peakTHBHON MOIITHOCTBIO CTATUYECKUM TUPUCTOPHBIM KOMIIEHCATOPOM;
. UccnenoBanue 01HO(A3HOTO TMOTHOTO U TUPUCTOPHOTO BBITPSIMUTENEH;
. Komnencanus peakTHBHONM MOITHOCTBIO C IIOMOIIBIO KOH/IEHCATOPOB;
. IMITyJIbCHBIE PETYJIATOPHI IOCTOSIHHOTO TOKA;
. Teopus momHoCTEN. MEeTOABI PACYETOB MOIITHOCTE.
. PerynupoBanue HanpsKeHUs1, UCIIOJIb30BAHUEM aKTHBHOM 30HBI TPAH3UCTOPA;
. MoaenupoBaHue 1 UCCIeI0BaHNE KOppeKTopa K03 HHUIIHEeHTa MOIITHOCTH;
. OnHOda3HbI MOCTOBOM HHBEPTOP HANPSHKEHUS;
. OnHoda3HbIN YeThIpeXKBaIPaHTHBIN peryisatop. [I[pumeHeHre ceTeBbIX PeryasiToOpoB B
YMHBIX CETSIX.

O 00 1O\ D Wi

3.4. TeMbl 1a00paTOPHBIX padoT
1. MHOrOypOBHEBBIM HHBEPTOP HAIPSKEHUS;
2. O1eHKa TEIIOBBIX MOTEPh MOTYIPOBOJIHUKOBBIX ITPe0Opa3zoBaTeeH.
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3.5 Koncyabranumn

Ipynnoewle koncyremavuuu no pazoeaam oucyuniunsl (I'K)

OOcyxeHre MaTepualoB Mo Keiicam pazzena "Perynsaropbl mOCTOSTHHOTO TOKa"
OO6cyxaeHrne MaTepuaoB 1Mo Keiicam paszaena "Boempsmutenn"

OO6cyxaeHne MarepuaioB 1o Keiicam paszena "MHBepTOpHI HANIPSDKEHUS U PEryIATOphI"
OO6cyxaeHre MaTepualioB 1Mo Keiicam pasjaena "[loBeiieHne kauecTBa dJEKTpOIHEPTUn"
OO6cyxneHue MarepuaiaoB o keiicam pasnena "CoBpeMeHHBIC TEHICHIIMH B CHJIOBOM
3JIEKTPOHUKE"

arONE

3.6 TemaTuka KypcoBbIX NPOEKTOB/KYPCOBBIX padoT
KypcoBoii npoekt/ pabora He IPeayCMOTPEHbI

11



3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEHIIU

Howmep paznena
JUCIUILINHBI (B

O1neHOo4HOE CPEICTBO
(TN ¥ HAUMEHOBAaHUE)

3amaHupOBaHHbIE PE3yIbTaThl 00yUYEHUs MO TUCIUILINHE Konpr
COOTBETCTBUU C
(B cOOTBETCTBUHU C pazjesioM 1) WHJIUKaTOPOB n3.1)
1/12]3]4]5
3HaTh:
CoBpeMeHHOE COCTOSIHHE Pa3BUTHS MOTYIIPOBOTHUKOBOI 0asbl, Pedepar/CoBpemeHHbIE TEHICHIIUU B
HETP2/IMLIMOHHbIX MCTOYHIKOB SHEPIHH, IPHMEHEHHE CETEBbIX V-2 + CUJIOBOM 3JIEKTPOHHUKE
PETYIATOPOB IJi1 BO3OOHOBIISIEMOM SHEPTETHUKU M B YMHBIX CETIX U
JUTsI TIOBBIIIIEHUSI KQU€CTBA JICKTPOIHEPTUU
[Tpunnmn paboTel MHOTOYPOBHEBBIX HHBEPTOPOB V-l + KomnokBuym/MHOroypoBHEBHEBbBIE
CXEMbI UHBEPTOPOB
[IpuHLUIT OIIEHKH TEIJIOBBIX MOTEPh B CHJIOBBIX 3JIEKTPOHHBIX V-l + KomnokBuym/OnieHka noteps B
peoOpa3oBaTessax ’ Tpex(a3HOM UHBEPTOPE
YMerh:
Pa3pabartbiBaTh U Hicce10BaTh KOMIBIOTEPHBIE MOJIEIN V-2 + KomnokBuym/Beinpsimurenu
TTOJTYITPOBOTHUKOBBIX BBITIPSIMUTENICH
Pa3pabatbiBaTh U Hicce10BaTh KOMIBIOTEPHBIE MOJEIN KomnokBuym/PeryiasTopsl MOCTOSHHOTO
MTOJTYITPOBOTHUKOBBIX PETYIISITOPOB U3 MOCTOSTHHOTO TOKA B NJ-2mk-1 + TOKa
ITOCTOSIHHBIM.
Pa3zpabarbiBath 1 Mccaen0BaTh KOMIBIOTEPHBIE MOJIETTH YCTPOMCTB V- Lz + Konnoxsuym/Kommencarust peak THBHOM
KOMIIEHCAIIMU PEAKTUBHON MOIIIHOCTHU MOIIIHOCTH
Pa3pabartbiBaTh U Mccae10BaTh KOMIIBIOTEPHBIE MOJIENN V-1 + Komnnoxsuym/UHBEpTOpPHI 1
WHBEPTOPOB U 0THO(A3HBIX CETEBBIX PETYISITOPOB ] YETBIPEXKBAIPAHTHBIN PETYIATOP
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4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMIJINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
1 cemecTp

Dopma peanuzaiu: Beictymiienue (1oki1an)
1. CoBpeMeHHBIE TEHICHITUH B CHIIOBOU AtekTporuke (Pedepar)

Dopma peanuzanuu: 3anmra 3a1aHus
1. TuBepTOpBI M YeThIpEXKBAAPAaHTHBIN perynsarop (KommokBuym)
2. MHoOroypoBHeBHeBbIE cXeMbl HHBEpTOpOB (KosokBruym)
3. Ouenka noteps B Tpexdaznom unseprope (Kommoksuym)

®dopma peanmszaiuu: Y cTHas popma
1. Bempsmurenu (Komioksuym)
2. Komnencanus peaktuBHO# MoiHocTH (KommokBuym)
3. Perynsropsl nocrositHHOro ToKa (Kosnoksuym)

BaHHLHO-peﬁTHHFOBaﬂ CTPYKTYpa JUCHUIUINHBI SABJIACTCA ITPUITOKCHUCM A.

4.2 Ilpome:KyTOYHAS aTTECTALMS 110 JUCHUIIMHE

Oxzamen (Cemecmp Nel)
OlnieHKa BBICTABIICTCS C YYETOM OIEHKH 32 paboTy B CEMECTpPE B COOTBETCTBUU C PErVIAMEHTOM
BAPC.

B numiom BeICTaBisieTCs o1leHKa 3a 1 cemectp.

IIpumeuyanue: OLeHOYHBIE MAaTEPUAIIbI 110 TUCIMITIIMHE IPUBECHBI B (DOH/IE OLIEHOYHBIX
matepuaios OITOII.

5. YYEBHO-METOANYECKOE OBECIIEYHEHUE JUCIUIIJINHbI

5.1 IleyaTHbIE H 3JIEKTPOHHbIE H3IAHNS

1. bypman, A. I1. YipaBieHue MoTOKaMH 3JI€KTPOIHEPTUHU U MOBBILIeHUE () ()EKTUBHOCTH
AIIEKTPOIHEPTETUYECKUX CUCTEM : yueOHOE ITOCOOUE /71l BY30B 10 HAIPABICHUIM
"DnexTposHepreTuka”, "ONEeKTPOTEXHUKA, dJEKTPOMEXaHUKa U 3ekTporexHonorun" / A. I1.
Bypmasn, 1O. K. Po3anos, 1O. I'. lllakapsa . — M. : U3n-Bo MOU, 2012 . — 336 c. - ISBN 978-5-383-
00738-9.
http://elib.mpei.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentl
d=4247,

2. Poszanos IO.K. , bypman A.Il. , [llakapsu FO.I'. - "VYpaBienue noTokamu 3JI€KTPOIHEPTHH U
noBbIeHNe 3 (HEKTUBHOCTH JIEKTpoIHepreTndeckux cuctem", M3natensctBo: "M3naTensckuit
nom MOU", Mockaa, 2012 - (384 c.)

http://e.lanbook.com/books/element.php?pll_id=72311,;

3. CnpaBounuk o cusnooi dnexktponuke / FO. K. Pozanos, I1. A. Boponun, C. E. PriBkumn, E. E.
Yammeiru ; ped. HO. K. Pozanos . — M. : U3natensckuii mom MOU, 2014 . — 472 c. - ISBN 978-5-
383-00872-0 .,
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4. YrpaBieHrue Ka4eCTBOM AJIEKTPOIHEPTHH : yueOHOe TOCOOHe TSl By30B IO HAIIPABJICHUIO
140200 "Dnexrposnepreruxa” / V. . Kaprames, u ap. ; pea. 10. B. llapos . — 3-e uz ., nmepepao.
u pom . — M. : U3garensckuit mom MOU, 2017 . — 347 c. - ISBN 978-5-383-01074-7 .;

5. CunoBas moxynpoBOJAHUKOBAs 3JeMeHTHas 0a3a. Texnonorus npousBoacTBa. KoHCTpyKTHBHbBIE
pemrenus : yuebnoe nocodue / B. 5. @ponos, u ap. — CII6. : Jlaas-IIpecc, 2019 . — 228 ¢. —
(YueOuuku mis By3oB. CrieruanbHas quteparypa) . - ISBN 978-5-8114-3507-4 .;

6. Boponun, I1. A. CuioBbie moJynpoOBOJHUKOBBIE KiItoun: CeMelcTBa, XapaKTepUCTUKH,
npumenenue / I1. A. Boponun . — M. : lomdka-XXI, 2001 . — 384 c. - ISBN 5-941200-10-2 .;

7. Pozanos 0. K., Ps6unnkuit M. B., KBacHiok A. A.- "CunoBas anektponuka', I31aTenscTBo:
"N3narensckuit njom MOU", Mocksa, 2016 - (632 c.)
http://e.lanbook.com/books/element.php?pll_id=72283,;

8. Pozanos 0. K., Bopouun I1. A., PeiBkun C. E., Yamusirus E. E.- "CrnpaBo4HuK MO CHIIOBOM
anekTponuke", U3narensctBo: "U3narensckuii nom MOU", Mocksa, 2014 - (474 c.)
http://e.lanbook.com/books/element.php?pll_id=72289.

5.2 JIunieH3MO0HHOE ¥ CBOOOHO pacnpocTpaHsaeMoe MPOrpaMMHOe odecredeHHe:
1. CHO "IIpomereit";

2. Office / Poccuiickuii makeT o(hpUCHBIX IPOrpamM;

3. Windows / OnepannonHas cucreMa ceMmeiicTpa Linux;

4. Maitan Buneoxondepenuuu;

5. SimInTech.

5.3 UnTepHeT-pecypchl, BKIKYasA NpodeccuoHaJIbHble 0a3bl JAHHBIX H HH(POPMALMOHHO-
CIIPaBOYHbIE CHCTEMBI:

1. 3BC Jlans - https://e.lanbook.com/

2. 9BC "YHuBepcurerckas 6u0JM0TEeKA OHJIANH" -
http://biblioclub.ru/index.php?page=main_ub_red

3. Hayunasi 3siekTpoHHas oubauoreka - https://elibrary.ru/

4. Ba3za naHHbIX ’)KypHasioB m3nateabcrsa Elsevier - https://www.sciencedirect.com/

5. DnekTpoHHBIE pecypchl U3AaTeabcTBa Springer - https://link.springer.com/

6. ba3za nannbix Web of Science - http://webofscience.com/

7. ba3za nannbix Scopus - http://www.scopus.com

8. HaumonasbHasi 3J1eKTpoHHasi 6ubanoTteka - https://rusneb.ru/

9. baza naunbix IEL uznareancrBa IEEE (Institute of Electrical and Electronics Engineers,
Inc.) - https://ieeexplore.ieee.org/Xplore/home.jsp?reload=true

10. DnexTponnas 6udmmoreka MIU (3B MDIH) - http://elib.mpei.ru/login.php

6. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHHUE JUCHUITJIMHBI

Tun nomeneHust Homep aynutopumn, OcHamenune
HaAaMMEHOBaHUEC
Y4eOHble ayAUTOPUH IS E-215, JleximonHnas
MPOBEICHUS JIEKIITMOHHBIX ayAUTOpHUs
3aHATHU U TEKYLIETO
KOHTPOJIA
Y4eOHble ayAUTOPUH IS E-215, JlexumonHnas
MPOBEJICHUS TPAKTUYECKHUX ayAUTOpHUs
3ansatuii, KP u KII
Y4eOHble ayAUTOPUH IS E-215, JleximonHnas
MIPOBEJICHUS ayAUTOpHUs
IIPOMEKYTOUHON
aTTecTaluu
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TTomemenust misa
CaMOCTOSITENILHOM PabOTHI

HTB-303,
KomnbrotepHsiii
YUTAJILHBIN 341

CTOJI KOMIIBIOTEPHBIH, CTYJI, CTOJ
MIACbMEHHBIN, BEIIAIKA ISl OJEXKIbI,
KOMIIBIOTEpHAsI CETh C BBIXOJIOM B
HHTepHeT, KOMIIBIOTEP NEPCOHANIBHBIN,
IPUHTEP, KOHJUIMOHED

Tlomentenus st
KOHCYJIbTUPOBAHUS

E-206.1,
[IpenonaBaTensckas

rapTa Co CKaMbeH, CTEeJUIaX I XpaHCHUS
KHUT, CTOJI [IperoiaBaTes, CTyJl, JOCKa
MeJoBast

[TomereHust st XpaHEHUs
o0opyoBaHus U y4eOHOTO
WHBEHTApPSs

T-122, Kimagosas

cresutax, mkad, mkad s JOKyMEHTOB

15




IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

Curnossle QJICKTPOHHBIC aIlllapaThbl

(Ha3BaHME AUCIMILIMHBI)

1 cemecTp

IlepeyeHb KOHTPOJIBLHBIX MEPONPUATHI TEKYIIIET0 KOHTPOJIS YCIIEBA€MOCTH 10 M CUUILIHHE:
Perynstopsl nocrosiuHoro Toka (KosmokBuym)

KM-1
KM-2
KM-3
KM-4
KM-5
KM-6
KM-7

Onenka noreps B TpexdaszHoMm uaseptope (Komioksuym)

Beimpsmurenu (KosoxkBuym)

HHuBepTOpHI U YeThIpeXKBaApaHTHBIN perynsatop (Kosmoksuym)

MHuoroypoBHeBHeBbIE cxeMbl HHBepTOpOB (KomiokBuym)

Komnencanus peaktuHoil momHoctH (Kosnoksuym)
CoBpeMeHHbIE TeHAECHIIUH B CUIIOBOM AiekTpoHuke (Pedepar)

Buja npoMexyToYHOI aTTecTANMU — DK3aMEH.

Nunexc KM- | KM- | KM- | KM- | KM- | KM- | KM-
Howmep Y —— KM: 1 2 3 4 5 6 7
pasjena S en Henens 4 7 6 8 13 16 14
KM:
1 Perynaropsl mocTOSITHHOTO TOKa
[TonynpoBOITHUKOBBIE CUIIOBBIE
11 +
prOOpbI

1.2 Perynstopsl IOCTOSSHHOTO TOKa +

2 Bempsamurenn
21 JlvonHbIe U THPUCTOPHBIE +

' BBIIPSIMUTEIN
2.2 KoppexTop koadduirenTa MOIHOCTH +

3 HHBepTOpHI HANPSKEHUS U PETYISATOPbI
3.1 Opnnoda3Hblil THBEPTOP HANIPSKEHUS +
3.2 TpexdazHblil HHBEPTOp HANPSKEHUS +
3.3 YeTbIpexKBaIpaHTHBIN PETYIISTOP +
34 MHOroypoBHEBbIE CXEMbI HHBEPTOPA +

' HaIpsDKEHUS

4 [ToBbIIIEeHNE KaueCTBA IIEKTPOIHEPTHA
4.1 IToka3aTenu kauecTBa 3JIEKTPOIHEPTUH +
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CriocoOBI OBBIIICHHS KayecTBa

4.2 +
AIIEKTPOIHEPTHH
43 Komnencanus peakTHBHOI MOIITHOCTH +
’ Ha OCHOBE KOHJIEHCATOPOB
Komnencanus peakTHBHOI MOIITHOCTH
4.4 Ha BCTPEYHO-IIapaJUIEIbHbBIX +
TUPHUCTOPAX
4.5 Teopust MOLIHOCTH +
5 CoBpeMeHHBIE TCHICHITUN B CHIIOBOU
JJIEKTPOHUKE
5.1 YMHbIE cETH +
5.2 DIIEKTPOMOOUIIH, HIEKTPO3apsiKa +
5.3 BecripoBoHast 3apsika +
Bec KM, %: | 15 10 15 15 10 10 25
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