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

Hanpagsienne noaroroBku/cnenuaibHocth: 11.04.04 DiieKTPOHHUKA U HAHOJIEKTPOHUKA

HaumenoBanue o6pa3oBaTteibHOI mporpaMMel: IIpoMbIIeHHASI 371eKTPOHUKA H MUKPONIPOIECCOPHAS
TeXHHKA

YpoBeHnb 00pa3oBaHusi: BbicUiee 00pa3oBaHMe - MAaruCTpaTypa

®opma o0yuenusi: OuHas

Pabouast nporpaMma QM CHUILIHHBI
NOJYNPOBOJHUKOBBIE KJIIOYHU B CUJIOBBIX CXEMAX

bJaok:

Baok 1 «/Iucuuniunsl (MoxyJim)»

Yacrtb 00pa3oBaTesbHOM
NPOrpamMMblI:

Yacrb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTeIbHBLIX OTHOIIEH Uil

Ne IMCHUNJIMHBI 0 YYeOHOMY
IJIaHy:

b1.4.06

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

2 cemecTp - 3;

Yacos (Bcero) no yueoHomy
MJIAHY:

108 yacoB

Jlekuuu

2 cemecTp - 16 yacos;

HpaKTuquKne 3aHATHA

2 cemecTp - 16 yacos;

JlabopaTopHbie padoThI

He NMPeyCMOTPEeHO YUeOHbIM MJIAHOM

Kouncynbranuu

2 cemecTp - 2 yaca;

CamocTrosiTesibHasi padoTa

2 cemecTp - 73,5 yaca;

B ToM unciae Ha KII/KP

He MPeyCMOTPEeHO YUeOHbIM MJIAHOM

HNnasa koHTakTHas padora

MPOBOAUTCS B PAMKAX YaCOB Ay/IMTOPHBIX 3aHATHI

BKJIIOYas:
KontpoabHas padora

IIpome:kyTouHast aTTecTALUS:

IK3aMeH

2 cemectp - 0,5 yaca;

Mockga 2024




NPOI'PAMMY COCTABUII:
MognucaHo anekTpoHHoi nognuckio ®r60Y BO «HUY «M3aU»
CseneHva o snagensuye L3N M3K
; Bnageney, BopoHWH I1.A.
[IpenomaBaTelib * Mol ¢ MaerTndnkatop R80901709-VoroninPA-bi2fdc05 I1.A. Bopounn
MognucaHo anekTpoHHoi nognuckio ®r60Y BO «HUY «M3aU»
CseneHva o snagensuye L3N M3K
Bnageney, PawwuToB IN.A.

WaeHTUbKKaTOp R66e8dfbl-RashitovPA-1953162c¢ H.A. PaH_H/ITOB

M.I'. AcramieB

COI'ZTACOBAHO:

PykoBoguTens
00pa30BaTEIbHON IPOrpaMMBbI

CeeneHuna o enagensue L3N M3KU
AcTawes M.I'.

MoanucaHo 3NeKTPOHHO| noagnuckio $TEOY BO «HUY «M3W»
7a29e524-AstashevMG-0583186

Bnapeney k

WpeHTudukatop

X a ik,

S Mol

g #

3aBeyIOIIMI BBITYCKAIOIICH

kadenpoi



1. EJIX 1 3AJAYHN OCBOEHMUSA JUCIIUITJIMHbI
ILegb ocBoeHMs MMCHUILVIMHBI. H3ydyeHHE Oa30BBIX CTPYKTYP MOUIHBIX MOJYIPOBOJHUKOBBIX
KJII04el M 0COOEHHOCTEH MX MPUMEHEHHS B CXEMaxX CHUJIOBOHM 3JEKTPOHHMKH C YYETOM HX B3aHMMHOTO
BIIUSTHUSA
3agauu AMCHMIIMHBI
- U3y4eHue 0a30BbIX CTPYKTYP MOIIHBIX ITOJIYIPOBOJAHUKOBBIX KIIIOUEH U UX CXEM 3aMELCHMUS;
- OBJIQJICHUE METOIaMH aHAJIN3a KOMMYTAIIMOHHBIX IIPOLECCOB B CUIIOBBIX CXEMaX € y4eTOM
JUHAMHYECKUX CBOMCTB MOJIYIIPOBOJIHUKOBBIX KIIIOUEH;
- OBJIQJICHUE METOIaMHU YIIPABJICHUS U 3alUThl MOILIHBIX [TOJIYIIPOBOJIHUKOBBIX KIIIOUEH;
- OBJIaJICHUE METOAAMM ITOBBIIIEHUS YCTOMYUBOCTY M 3AILUTHI ITOJIYIIPOBOAHUKOBBIX KIIFOUEH B
ABAPUIHBIX PEKUMAX.

dopmupyembie y 00y4aronerocs KOMNeTeHIMH U 3alJIaHUPOBAHHBIC Pe3yJbTaThl 00yYeHHs TI0
JUCIUIIMHE, COOTHECEHHBIE C HHAMKATOPAMH A0CTUKEHUs KOMIIeTeHINIi

Kox v HaumeHoBaHue Koa u HaumeHoBaHue 3amiaHNpOBaHHbIE Pe3yJbTAThI 00yUeHHus
KOMIICTCHIIUU HHAUKATOPA TJOCTUKCHUS
KOMIICETCHINH
I1K-1 Cnoco6en npoBomuts | MJI-1nk-1 3HaeT coBpemenHsbiii | 3HATH.
Y COTIPOBOXATh paOOTHI IO | TEXHOJIOTHYCCKUN Oa3uc u - 0a30BBIC CTPYKTYPBI K OCHOBHBIC dTAIlbI
MPOEKTUPOBAHUIO TEXHUYECKHUE PELICHUS U HEPEXOAHBIX IPOLECCOB NCPCKIIOYCHUA
YCTPOMCTB AIEKTPOHUKUA U | OCYIIECTBISIECT BBIOOp Ha OMIIONAPHBIX TPAH3UCTOPHBIX KIIOUCH IIpU
HaHOBJIEKTPOHUKH B OCHOBE TEXHHYECKUX pabore Ha KOMIUICKCHYIO HArPy3KY;
COOTBETCTBHUU C TpeOoBaHUM K yCTpOHCTBaM - 0a30BBIC CTPYKTYPBI K OCHOBHBIC dTAIlbl
TpeGOBaHUAMU IIEKTPOHHUKH 1 MEPEXO/IHBIX MPOIECCOB MEPEKITIOUCHUS
TEXHUYECKOIO 3aJJaHUs HaHOYJICKTPOHUKHU IGBT npu pabote Ha KOMILICKCHYO
Harpy3Ky;

- 0a30BbIE€ CTPYKTYPbI U1 OCHOBHBIE 3TAIIbI
MIEPEXOIHBIX IPOLECCOB MEPEKITIOUEHHUS
TUPHUCTOPOB HOBBIX TEXHOJIOTUU;

- 6a30BbI€ CTPYKTYPBl 1 OCHOBHBIE ATaIIbI
MEPEXO/IHBIX POLECCOB MEPEKITIOUECHUS
xirouer Ha M/III-Tpan3ucropax npu
paboTe Ha KOMIUIEKCHYIO Harpy3Ky.

YMETB:
- PacCYUTBIBATH JJIEKTPOMArHUTHBIE

nporiecchl B cxemax Ha IGBT;

- pacCUMTHIBATh 3JIEKTPOMArHUTHbIE
IIPOLIECCHI B CXEMaX OUIOJISIPHBIX
TPAH3UCTOPHBIX KITIOUEH;

- PacCUMTHIBATh JJIEKTPOMArHUTHBIE
npoueccol B cxemax Ha M/II1-
TpaH3UCTOpaXx;

- pacCUMTHIBATh 3JIEKTPOMArHUTHBIE
MIPOIIECCHI B CXE€MaX THPUCTOPOB HOBBIX
TEXHOJIOTH.

2. MECTO JUCIUILIMHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JlucuuruiiHa OTHOCHTCS K OCHOBHOM IpodeccHOHaTbHOW —00pa3oBaTeNbHOM  mporpamme
[TpoMblnieHHasT AJIEKTPOHMKA W MHKporpoueccopHas TexHuka (nairee — OIIOII), nampaBieHus




noarotoBku 11.04.04 DnekTpoHMKa M HAHOZJIEKTPOHUKA, YPOBEHb 00pa3oBaHMsI: BhICIIee 0Opa30BaHUE -
MarucTparypa.

TpeboBaHMs K BXOJHBIM 3HAHUSIM U YMCHHSIM:

- 3HaTb OCHOBHBIE THIIBI IIOJTYIIPOBOAHHUKOBBIX KIIFOUEH U UX CXEMBI 3aMEILECHHUS

- 3HaThb METO/IbI pacyeTa MePEXOJHbIX IIPOLIECCOB B INHEUHBIX 3JIEKTPUUECKHUX LIETISIX

- YMETh PaCCUUTHIBATh 3JEKTPOMATHUTHBIE IPOLIECCH] B CXEMaX C IMOIYIPOBOJHUKOBBIMU IpUOOpaMu
- YMETh BBIOMPATH MOJIYIIPOBOAHUKOBBIE TPUOOPHI IJIs1 CUIIOBBIX IpeoOpa3oBaTeneit

Pe3ynbraTel 00yueHus, TOTydeHHBIE IPH OCBOCHUH JUCLUILIMHBL, HEOOXOAUMBI IIPH BHIITOIHEHUH
BBIITYCKHON KBaTM(PHUKAIMOHHON pabOoTHI.



3. CTPYKTYPA U COAEP)KAHUE JUCHUIIJIMHbI
3.1 CTpyKTypa THCHUNIHHBI

OO01as TpyJI0eMKOCTh JUCIUIUTMHBI COCTABIISIET 3 3a4€THBIX euHMIIbI, 108 Jacos.

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

Pasesb1/TeMbl 8| a
Ne JTUCIUTUTAHBL/ (D OPMBI § % § KonrakTHas pa6ora cp 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 ITomympoBOIHUKOBEIE 9 2 2 - 2 - - - - - 5 - CamocmoamensHoe usyuenue
KIIFOYM Ha OCHOBE meopemuuecko2o mamepuana: VIsyaenue
CHJIOBBIX JTHOJIOB U JIOTIONTHUTEIBHOTO MaTepraa 1o pasaery
MOIIIHBIX OUIOJISPHBIX "ITonynpoBOAHUKOBEIE KJIIOUX HA OCHOBE
TPaH3UCTOPOB CHJIOBBIX JTOJIOB U MOIIHBIX OUITOJISIPHBIX
11 Kuroun Ha CHITOBBIX 9 2 - 2 - - - - - 5 - TPaH3UCTOPOB"
JIM0/IaX ¥ OMITOISPHBIX
TpaH3UCTOpax
2 YHUMOIApHEIE 27 6 - 6 - - - - - 15 - CamocmoamensHoe usyuenue
MOJYTIPOBOJJHAKOBBIE meopemuyueckozo mamepuana: Vzyaenne
KIIFOYH C TIOJIEBBIM JIOTIOJTHUTENBHOTO MaTepHaia o paszierny
ynpaBieHueM (MOIIHbIE "YHUIIOIAPHBIE TIOJTYTTPOBOAHUKOBEIE KITIOYH C
MAIT 1 uHAYKOMOHHBIE MOJIEBBIM yripaBieHneM (Momrable MIT
TPaH3UCTOPHI) HMHAYKIIMOHHBIE TPAH3UCTOPHI)"
2.1 Kitoun Ha MOTITHBIX 27 6 - 6 - - - - - 15 -
M/II-Tpan3ucropax.
3 Bunonspueie 27 6 - 6 - - - - - 15 - Camocmosamenvnoe usyuenue
MOJTYTIPOBOJHUKOBBIE meopemuuecko2o mamepuana: VIsyaenue
KITFOYH C TIOJIEBBIM JIOTIONTHUTEIHHOTO MaTepraa o pasaery
ynpasnenueM (IGBT u "BurosnspHbIe TOIYIPOBOIHUKOBBIE KIFOUH C
TUPUCTOPBI C noneBsIM ynpasieHueM (IGBT u tupuctops ¢
3IEKTPOCTATUIECKON JIEKTPOCTATUUECKOI NHITyKINeH)"
WHIYKIHEH)
3.1 | Kitoun Ha OUIONSPHBIX 27 6 - 6 - - - - - 15 -

TPaH3HUCTOPaxX C
H30JINPOBAaHHBIM
3arBopoM (IGBT) u
KIIFOYH Ha MOJICBBIX




TpaH3UCTOpax Co

CTaTUYECKOU
WHIYKIUEH.
4 MolHble TUPUCTOPHBIE 9 2 - 2 - 5 - CamocmoamensHoe usyuenue
KJIIOUYH, CUJIOBBIE meopemuueckozo mamepuana: zyuenue
KJIFOUM HOBBIX JIOTIOJHUTEIBHOTO MaTepHaa o pasaeny
TEXHOJIOT Ul "Mo1urHble THPUCTOPHBIE KIIFOYH, CHIIOBBIC
4.1 | CuioBble KIFOYH HOBBIX 9 2 - 2 - 5 - KITIOYX HOBBIX TEXHOJIOTHI"
TEXHOJIOTUI.
DK3aMeH 36.0 - - - 0.5 - 335
Bcero 3a cemecTp 108.0 16 - 16 0.5 40 335
Hroro 3a cemecTp 108.0 16 - 16 2 - 0.5 73.5

IIpumeuanue: Jlex — nexuuu; JIab — naboparopHsie padoTsl; [Ip — npaktuueckue 3ansatust; KIIP — aynuTopHble KOHCYIbTALUU IO KYPCOBBIM
npoektam/padoram; UKKII — nnauBHTyanpHble KOHCYIBTAIIUH 110 KypCOBBIM IIpoekTam/padoram; ['K- rpynmoBsie KOHCYIbTallMK TIO pa3ienaM
mucuuiuinHel; CP — camocrostenbHas padora crynenTa; UKP — unas konraktHas padora; TK — Texymumii koHTposb; [TA — npomexxyrounas
aTTecTanus




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. ITonynpogoonukosbvle Kno4u Ha 0CHO8E CUNO8bIX QU008 U MOUIHBIX OUNONAPHBIX
MPAH3UCMOPO8

1.1. Knroun Ha CHIJIOBBIX TUOAAaX U OMMOJISIPHBIX TPAH3UCTOPAX

CtpyKTypa CHIOBOTO AMoJa 1 0coOeHHOCTH ero BAX. PexuM TBOWHON MHXKEKITUH, KECTKOE U
MSTKOE TepekitoueHue auona. OmpeneneHue kodpduimenta MIrkoctu.. CTpyKTypa CHIOBOTO
OUTIOJIAPHOTO TPAH3HCTOPA, OCOOEHHOCTH pPaOOTHl MPU BBICOKMX TOKaX M HAIPSHKEHUSX..
[TepexoiHbIC XapaKTEPUCTHKH MOITHOTO OWITOISIPHOTO TPAH3UCTOPA, SBIICHUSI KBa3HMHACHIIICHUS U
KkBaszupaccacbiBanus. [1ytu noBsimenust 3peKTUBHOCTH OUITOJISIPHOTO TPAH3UCTOPOB..

2. Yuunonsapuvie nonynposoonukossle Kiouu ¢ noaesovim ynpasienuem (mownwvie M/ u
UHOYKUUOHHbBIE MPAHZUCHODbL)

2.1. Kimtoun Ha momasix M/ITI-Tpan3ucropax.

basosas cTpykrypa mouiHoro M/III-Tpansucropa ¢ KOpOTKUM KaHAJIOM, YKBUBAJICHTHAs cXema
CTPYKTYpbl € Y4Y€TOM Mapa3UTHbIX cocTaBisionmx.. Cratuyeckue U JUHAMHYECKHE
XapakTepucTUKU MoOIHbIX M/III-TpaH3ucTOpOB, 3aBUCHUMOCTH NAapaMETPOB OT pPEKUMOB H
TeMIeparypbl.. MeToabl yrnpaBieHHUs, COTIACOBAHUE BBIXOJHBIX LEINEH aHAJIOTOBBIX U IU(PPOBBIX
MuKpocxeM co BxogoM M/II-kmrowa. TpanchopmaTopuble (opMupoBaTea HUMIYIbCOB
ynpasienus (PUY) mis knroueld ¢ u3onupoBaHHbIM 3aTBOpoM. MHTerpansusie ®UNY (npaiiBepsr),
criocoObl obecrieueHusl MOTEHUUANbHOM pa3Bsa3ku.. Pabora M/II-kitoya ¢ oOLIMM HMCTOKOM B
CXeMax C PEe3UCTHMBHOM M WHAYKTHBHOW HArpy3KOMH, IIYHTHPOBAaHHOM BCTPEUYHO-IIApAJLICIbHBIM
auonoM. Pacuer BpeMEHHBIX MapaMeTpOB U MOLIHOCTHU MOTEPh Ha nepekitouenue.. M/III-kiroun B
MOCTOBBIX CXeMax, padoTa Ha MPOTHBO(A3HBINA TUOJ B CXeMaxX ¢ MHAYKTHBHON Harpy3KoH, OlleHKa
MOIIHOCTH HOTEPh B OTAENbHOM Iuieue cxembl.. Pabora M/III-TpaH3ucTOpOB NpH napajieabHOM
BKJIIOUEHUH, OLICHKA HEPAaBHOMEPHOCTU pACIpEAeSeHUs] TOKA B CTaTUYECKOM U JAMHAMHYECKOM
pekuMax, OCOOEHHOCTH YIPABICHHUSL..

3. Bunoasapuvie noaynposoonukossie kaouu ¢ nouesvim ynpasienuem (IGBT u mupucmopol ¢
IEKMPOCMAMUYeCcKol UHOYKYUell)

3.1. Kiitoun Ha OMMOJNIIPHBIX TpaH3UCTOpax ¢ n3onupoBaHHbIM 3aTBOpoM (IGBT) u kinroun Ha
MIOJIEBBIX TPAH3UCTOPAX CO CTATUYECKON MHIYKIUEH.

CTpyKTYypbl OMMOJISIPHO-TIONEBBIX KIHOYEH ¢ MOIYIUPYEMOM MPOBOJUMOCTHIO, SKBUBAJICHTHBIE
CXEMBl, OCHOBHBIE MapaMeTpbl M Xapakrepuctuku.. Pabora IGBT B cxeme ¢ MHAYKTHUBHOMN
Harpy3Koi, BIUSHUE PEKUMOB M TEMIIEPATYpbl, KpUTUUYECKUE (aKTOpbl nepekiarodeHus.. Pabora
IGBT B pexxuMax TOKOBOM Ieperpys3ku, METO/IbI MOBBIIIEHUS] YCTOHYMBOCTH KJIH04a, OCOOEHHOCTH
YIOpaBICHUS U aJTOPUTMbI 3alUThL.. CTPYKTYpbl KIHOYEH C AJIEKTPOCTATUYECKUM YIPABICHHUEM.
[ToneBoit ¥ OWMONIAPHO-TIONEBON PEXUMBI IEPEKIIOUEHHs, OCHOBHBIE XapPaKTEPUCTHUKH..
WHAYKIMOHHBIA TPaH3UCTOp C MOAYJIUPYEeMOW MPOBOAMMOCTBIO (MHIAYKIIMOHHBIM THPHUCTOD),
0COOCHHOCTH BBIKJIFOYEHUS..

4. Mownvle mupucmophbie K1ioyu, CUlI06ble KIIOYU HOGbIX MEXHOI02Ul

4.1. CuioBBI€ KIIIOYH HOBBIX TEXHOJIOTHIA.

OCHOBHBIE TEHJCHIIMU PA3BHUTHS CHJIOBBIX MOJYIPOBOJHUKOBBIX Kitoued. [lyTu moBwIIeHUs
3¢ (HEeKTUBHOCTH KITIOYEBBIX MPUOOPOB (HA MpUMepax TPaH3UCTOPHBIX KIIOYEH € YCHICHHOMN
WHKEKIMEeH W HaKOIUICHHEM 3apsiga W THUPHUCTOPHBIX KIIOYEH ¢ KOMMYTalMeW ToKa B IIEMb
yIIPaBJICHUS)..



3.3. TeMbl NIpaKTHYECKUX 3aHATHH

1. Pacder mepexoHbIX MPOLECCOB MEPEKIIOYEHUS CUIIOBOTO AH0a, KO3 (GUIIMEHT MATKOCTH
JM0J1a;

2. Pacyer nepexoaHbIX MPOLIECCOB MEPEKIIOYSHHS CUIIOBOIO OUMOJSPHOTO TPAH3UCTOPA C
Y4€TOM MHTEPBAJIOB KBa3WHACHIIICHUS U KBa3upaccachblBaHUs;

3. PacyeT nepexoaHbIX MpoIeccoB nepekiatoueHus morHoro M/IIT tpan3ucropa Ha
PE3UCTUBHYIO Harpy3KYy;

4. Pacuet nepexoHbIX MpoleccoB nepekioueHus momuoro MJIIT tpanzucropa Ha
WHJYKTUBHYIO Harpy3Ky, IIYHTHPOBAHHYIO THOJIOM;

5. PacyeT nepexoaHbIX MpoIeccoB nepekiatoueHus momHoro MJIIT tpan3ucropa B MOCTOBOM
CXEME;

6. Pacuet nepexoanbix mporeccoB nepekiatoueHus IGBT Ha MHAYKTUBHYIO Harpy3Ky,
IIYHTUPOBAHHYIO JUOJIOM;

7. Pacuer mepexoIHbIX MPOLECCOB MEPEKITIOUEHUS TUPUCTOPA C IEKTPOCTATUIECKUM
YIPaBJICHUEM;

8. Pacuer cTaTuyecKux v JUHAMHYECKHUX OTEPh MOIIHOCTH B THPUCTOPHBIX KIIOYAX MPU
paboTe Ha IBUraTeIbHYIO HArPY3KYy.

3.4. Tembl 1a60paTOPHBIX PadoT

HE IpEAYyCMOTPEHO

3.5 KoncyabTauuu

no

5.

[ pynnosvie koncyaomauuu no pazoeiam oucyuniunol (I'K)

CunoBble 1MOABI U CUJIOBBIE OUIIOJISIPHBIE TPAH3UCTOPBL: ITApaMETPBI, pacueT MPOLECCOB.
Momneie M/II1-Tpan3uctopsl. [lapameTpsl, pacyer nmporeccos.

IGBT - coBpemeHHBIE TEXHOJIOTHH, OOJACTH MPHUMEHEHHs, MepCreKTHBHl. [lapameTpsl,
pacyer.

CoBpeMeHHbIE MOIIHBIE TUPHUCTOPHI C 3JIEKTpocTaTudyeckod uHAykiueu. [lapamerpsl,
pacyer.

CoBpemeHHbIe MOIIHbIE THpUCTOPHL. [lapameTpsl, pacyer.

3.6 TemaTnka KypcoBbIX POEKTOB/KYPCOBBIX padoT
KypcoBoii mpoekT/ paboTa HEe MPeayCMOTPEHBI



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

Howmep paznena
JUCIUILINHBI (B

OueHoYHOE CPeCTBO
(TUII ¥ HAUMEHOBAHUE)

3aIIaHUPOBAaHHbBIE PE3YIbTAThl 00YUEHU 110 TUCIUILIIMHE Kozp!
(B cOOTBETCTBUHU C pazjesioM 1) WHJIUKAaTOPOB COOT];e?lT ;3 i€
1]2]3]4

3HaTh:

0a30Bble CTPYKTYpPbI U OCHOBHBIE 3Tallbl IEPEXOIHBIX ITPOLIECCOB KontponsHas padora/Mouiasie MIII-

nepexmoueHus kimoueit Ha MIII-Tpan3uctopax npu padbore Ha TPaH3UCTOPBI C UHAYKTUBHON Harpy3Kou

KOMIUIEKCHYIO HarpysKy WL N KoHuTposabHas pa60Ta/M0mlible MALI- }
TPaH3UCTOPBI C PE3UCTUBHOU HArPYy3KON
KonTtpomnbhas padora/IlomynpoBoiHUKOBbIE
KJIFOYX B MOCTOBBIX CXEMax

0a30Bble CTPYKTYpPbI U OCHOBHBIE 3Talbl IEPEXOIHBIX ITPOLIECCOB V-1 + KonTtposnbHas padora/IlonynpoBoiHUKOBBIE

IIEPEKIIIOYEHHS] THPUCTOPOB HOBBIX TEXHOJIOTMHU KJIFOYX B MOCTOBBIX CXEMax

0a30Bble CTPYKTYpPbI U OCHOBHBIE 3Tallbl IEPEXOIHBIX ITPOLIECCOB KontponbHas padora/Momuiasie MII-

nepexmouenus IGBT npu pabote Ha KOMIUIEKCHYIO HAarpy3Ky — . TPaH3UCTOPBI C UHAYKTUBHON Harpy3Kou

s KonTtponbHast padora/IlomynpoBoiHUKOBBIE

KJIFOYHM B MOCTOBBIX CXE€Max

0a30Bble CTPYKTYpPbI U OCHOBHBIE 3Talbl IEPEXOIHBIX MPOLIECCOB KonTtponbHas pabora/MoliHble U0l U

MEePEKITIOUCHUSI OUTIOSIPHBIX TPAH3UCTOPHBIX KIIFOUEH Mpu NI-1nk-1 + OUTIOJIIPHBIE TPAH3UCTOPHI

paboTe Ha KOMIUIEKCHYIO HAarpy3Ky

YMmern:

PacCTHTLIBATE SNIEKTPOMATHUTHEIE IPOLIECCEI B CXEMaX V- + KonTponsnas padora/IlonynpoBoiHUKOBBIE

TUPUCTOPOB HOBBIX TEXHOJIOTUI1 KJIFOYM B MOCTOBBIX CXE€Max

pacCUYUTHIBATh JJIEKTPOMArHUTHBIE TTPOIIECCHI B CXEMaxX HA Kontponbnas padora/Momnsie MJII1-

M/II-Tpan3ucropax o N TPaH3UCTOPBI C UHIYKTUBHON HArpy3Kou

s KonTponsnas pabora/Mourasie MII-

TPaH3UCTOPBI C PE3UCTUBHON HAIrPY3KON

PacCTMTLIBATE SIICKTPOMArHUTHBIE IPOLIECCHI B CXeMaX VL + KounTponbnas pabora/MoluHbie AMOIBI U

OUIIOJIIPHBIX TPAH3UCTOPHBIX KITIOUEH OUIIOJIIPHBIE TPAH3UCTOPHI




paccUMTHIBaTh AIEKTPOMArHUTHBIE Tpoliecchl B cxeMax Ha IGBT

N-1nk-1

KontponbHas padora/Mommnsie MJII1-
TPaH3UCTOPBI C UHIYKTUBHON HArpy3Kou

KonTponsnas padora/IlonynpoBoiHUKOBBIE

KJIFOUH B MOCTOBBIX CXEMaX
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4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
2 cemecTp

Dopma peanuzaruu: [lncemennas padota
1. Motabie 110/l 1 Oumnossipabie Tpan3ucTopsl (KorTponsHas padora)
2. Momasie M/II1-Tpan3uctopsl ¢ MHAYKTUBHON Harpy3koi (KoHTposibHas paboTa)
3. Momnsie M/II1-Tpan3ucropsl ¢ pesuctuBHON Harpy3koit (KontponbHas pabora)
4. ITonynpoBOAHUKOBBIE KITHOYH B MOCTOBBIX cxemax (KoHTpoinbHas paboTta)

banmibHO-peHTUHIOBasA CTPYKTYpa AUCLUILINHBI SBIISETCS NPUIOKEHUEM A.

4.2 IIpoMe:xyTOUYHasI aTTECTALUSA 110 AUCHMUILJIMHE

Ixsamen (Cemecmp Ne2)
Onenka ompenensercs B cooTBeTCTBUM C [losnokeHuem o OaylbHO-PEHTHMHIOBOM cHUCTEME AJIs
crynentoB HUY «MOW» Ha ocHOBaHMHM CEMECTPOBOM U aTTECTALMOHHOMN COCTABIISIOIINX.

B numnnoM BeICTaBIsETCS OICHKA 3a 2 CEMCCTD.

Ipumeuanue: ONieHOYHBIC MAaTEPUATHI TI0 JUCIUILIMHE TPUBEICHBI B (DOH/IEC OIICHOYHBIX
marepuasioB OITOII.

5. YYEBHO-METOANYECKOE OBECIIEYEHUE JUCHUIIJINHBI

5.1 ITeyaTHbIE U IJIEKTPOHHbIE H3IAHNS

1. Po3anos, 0. K. CuioBas s5ekTpoHUKa : y4€OHUK I BY30B 10 HAIIPaBJIECHUIO "DIEKTPOHHKA,
anekTpomexanuka u anekrporexHonoruu” / FO. K. Po3anos, M. B. Psa6uunnikuii, A. A. KBacHiok . —
M. : Uzparensckuii oM MOU, 2007 . — 632 c. - ISBN 978-5-383-00169-1 .
http://elib.mpei.ru/elib/view.php?id=4173;

2. CnpaBounuk 1o cusioBoit anekrponuke / F0. K. Pozanos, I1. A. BoponuHn, C. E. PeiBkumn, E. E.
Yamneiru ; ped. FO. K. Pozanos . — M. : U3natenbckuit mom MOU, 2014 . — 472 c. - ISBN 978-5-
383-00872-0 .;

3. B. . Menewmun- "Tpan3ucropHas npeobpa3oBarenbHas TexHuKa'", 131aTenbeTBo:
"Texnocdepa", Mocksa, 2005 - (628 c.)

https://biblioclub.ru/index.php?page=book&id=273791.

5.2 JIuueH3noHHOE ¥ CBOOOIHO PAacCPOCTPaHseMoe MPOrpaMMHOe odecreyeHme:
1. CHO "IIpomereit";

2. Office / Poccuiickuit makeT 0(UCHBIX IPOrpamm;

3. Windows / OniepanrionHasi cucrema cemeiictsa Linux;

4. Buneoxondepenuuu (Maitnn, Coepaxas, BK u np).

5.3 UnTepHeT-pecypchl, BKIWYas NpodeccuoHaIbHbIe 6a3bl JAHHBIX U HH(OPMAITMOHHO-
CIPABOYHbIE CUCTEMBI:

1. 9BC Jlaub - https://e.lanbook.com/

2. 9BC "YHuBepcurerckas 6u0J1M0TeKA OHIANH" -
http://biblioclub.ru/index.php?page=main_ub_red
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3. Hayunasi ssiekTpoHHasi oubauoreka - https://elibrary.ru/

4. baza nanabix BUHUTMH online - http://www.viniti.ru/

5. ba3a nanHbIX )KypHaJioB u3aareanscTBa Elsevier - https://www.sciencedirect.com/
6. DJIeKTpOHHBIE pecypchl H3aaTelbcTBa Springer - https:/link.springer.com/

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

8. ba3za maunbix Scopus - http://www.scopus.com

9. HaumnoHasibHasi 3JIEKTPOHHAs1 OubmoTeKa - https://rusneb.ru/
10. 9BC "KoncyasTanT cryaenra' - http://www.studentlibrary.ru/
11. DnexTponnas 6udmmoreka MIU (36 MIM) - http://elib.mpei.ru/login.php

6. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHUE JUCHUITVIMHBI

Tun nomeeHus Homep ayauropumn, Ocnamenne
HauMCEHOBaHue
VYueOunbie aynuropuu uig | K-120, MammHHBIM cepBep, KOHIULMOHEP
MPOBEICHUS 3a1 MBI
JICKITMOHHBIX 3aHATHH U b-305, YuebHnas rapra co CKaMbei, CTyJ, JOCKa MEJIOBas,
TEKYIIETr0 KOHTPOJIsS ayJIuTOpus MYJIbTUMEAUHHBIN MPOEKTOP, KOHIUITUOHED
VYyebHble ayAUTOPUU IJIA b-305, Yuebnas napTa co CKaMbeil, CTYJ, I0CKa MEJIOBas,
MIPOBEICHUS ayJIuTOpus MYJIbTUMEAUNHBIN TPOEKTOP, KOHIUITUOHED
MPAKTUYECKUX 3aHITUH,
KP u KII
VYueOubie aynuropuu g | JK-120, MamumHHBIM cepBep, KOHIUIMOHEP
MPOBEJCHUS 3an MBI
MIPOMEKYTOUHOMN b-305, Yuebnas napTa co CKaMbeil, CTyJ, I0CKa MEJIOBas,
aTTecTauu ayJIuTOpus MYJIBTUMEAUNHBIN MPOEKTOP, KOHIUITUOHED
ITomemenus ais HTB-201, CTOJI KOMITBIOTEPHBIN, CTYJI, CTOJI
CaMOCTOSTEIIbHOM KommnbrorepHsrii MHChbMEHHBIN, BEIIAIKA JUIS OJCHKIBL,
paboTsl YUTAJIbHBINA 371 KOMITBIOTEPHAS CETh C BBIXOA0M B MIHTEpHET,

KOMIIBIOTED IIEPCOHAIBHBIN, IPUHTED,
KOHJIULTHOHEP

Tlomentenus niis
KOHCYJIbTHPOBAHUS

E-324/2,
[IpenonaBarenbekas
kag. "I[Ipom.oa"

Kpecio padoyee, mKad 11 JOKYMEHTOB,
mKad 11 01€XkKAbl, CTOJI MMCbMEHHBIH,
Tym0a, KOMIBIOTEPHAs! CeTh C BBIXOJIOM B
WuTepHer, MHOrO(QYHKIIMOHAIBHBIN LIEHTP,
KOMIIBIOTEP MEPCOHAIbHBIN

ITomemenus mis E-324/5, napTa, CTyJ, BelIajaKa JJIsl OJI€KIbl,

XpaHeHHus 000pyIOBaHUS MeTtonnyeckuit KOMIIBIOTEPHAsI CETh C BBIXOOM B MIHTEpHeET,
U y4eOHOTO MHBEHTaps KkaOuHeT Kad. MYJIbTUMEIUNHBIN IPOEKTOP, TOCKA
"[Ipom.om." MapKepHas epeBIKHAs, HOYTOYK
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

HOJ'IprOBOI[HI/IKOBBIG KJIIOYH B CHUJIOBBIX CXCMaAX

(Ha3BaHME AUCIMILIMHBI)

2 cemecTp

IlepeyeHb KOHTPOJIbHBIX MEPONPUATHII TEKYIIIEr0 KOHTPOJS YCIIeBAeMOCTH 10 JTHCIUILIMHE:
Morsble 0161 ¥ Oumonspabie Tpan3uctopsl (KonTponasHas pabora)
Mourasie MATT-Tpan3uctopsl ¢ pe3aucTuBHOM Harpyskoii (KoHTponbHas pabora)
Momnasie MITI-Tpan3uctopbl ¢ ”HAYKTHBHOM Harpy3koi (KonTposbHas pabora)
[TosrynnpoBOIHUKOBBIE KJIIOUM B MOCTOBBIX cxeMax (KoHTposnbHas pabora)

KM-1
KM-2
KM-3
KM-4

Bujx npome:xyTo4HOI aTTecTalMu — JK3aMeH.

WNnpnexc KM- | KM- | KM- | KM-
Howep Paszpen nucuuninuHel KM: L 2 3 4
paszena Henens 4 8 12 15
KM:
1 [TosrynnpoBOIHUKOBBIE KJIFOYHM HA OCHOBE CHJIOBBIX JIMOJOB U
MOIIIHBIX OUIOJISIPHBIX TPAH3UCTOPOB
11 Kiroun Ha CUTOBBIX AMO0/IaX ¥ OUITOISIPHBIX TPAH3UCTOPAX +
YHunossipHbie NOJyNPOBOJHUKOBBIE KIIIOUH C I10JEBBIM
2 ynpasneHueM (Momnabie M/II1 1 uHIYyKIIMOHHBIE
TPaH3UCTOPHI)
2.1 Kiroun va Mmomnbsix M/III-Tpansucropax. + + +
bunonsipHbie MoIynpoBOIHUKOBBIE KITFOUH C TIOJIEBBIM
3 ynpasienueM (IGBT u TupucTopsl ¢ 31€KTpoCTaTHUECKOM
UHAYKIHEN)
Knroun Ha GUIOMSIPHBIX TPAH3UCTOPAX C U30JIMPOBAHHBIM
3.1 3arBopoM (IGBT) u kitoun Ha MoJIEBBIX TPAH3UCTOPAX CO + +
CTaTUYECKON MHIYKIIUEN.
4 MoliiHbIe THPUCTOPHBIE KIHOYH, CUIOBbIE KIIFOUH HOBBIX
TEXHOJIOTUI
4.1 CuI10BBI€ KITIOUM HOBBIX TEXHOJIOTHM. +
Bec KM, %: | 25 25 25 25
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