MuHHCTEpPCTBO HAYKH U BbIcLIero oopa3osanusi PO
PegepajibHOE TOCYIAPCTBEHHOE OI0IKETHOE 00pa3oBaTe/IbHOE YUpeKIeHue

BbICIIET0 00Pa30BaAHUA

«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hanpagienne noaroroBku/cnenuajbHocTh: 13.03.02 D1eKTpo3HepreTUKa 1 3JIeKTPOTEXHUKA

HaunmeHoBaHue 06pa30BaTeJI])H0]71 nporpamMmmabl: 3JIeKTpOMeX3HI/lKa, IJTEKTPUIECKUE U IJICKTPOHHLIC alllIapaTbl

YpoBeHb 00pa3oBaHusi: BbiciIee 00pa3oBaHue - faKkajaBpuaT

®opma o0yuenusi: Ounas

Pabouass nporpaMma QM CHUILIHHBI
CIIEIUAJIBHBIE 3JIEKTPUYECKHUE MAIIIUHBI

biaok:

Baok 1 «/Iucuuniunsl (MoxyJim)»

Yactb 00pa3oBaTesbHOM
NPOrpamMMblI:

YacTsb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTeIbHBIX OTHOIIEH Uit

Ne IMCHUIIJIMHBI 0 YYeOHOMY
IJIaHy:

51.4.09.03.02

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

8 cemecTp - 5;

Yacos (Bcero) no yueoHomy
IJIAHY:

180 yacoB

Jexknun

8 cemectp - 14 yacos;

HpaKTuquKne 3aHATHA

8 cemecTp - 28 yaca;

JlabopaTopHbie pa6oThI

He NMPeyCMOTPEeHO YUeOHbIM IIAHOM

Kouncynbranuu

8 cemecTp - 16 yacos;

CamocrosiTesibHasi padoTa

8 cemectp - 117,4 yacos;

B ToM unciae Ha KII/KP

8 cemecTp - 75,4 yaca;

HNnasi koHTaKkTHas padoTa

8 cemecTp - 4 yaca;

BKJIIOYasi:
KontpoabsHnas padora

IlepexpecTHbI 0IIpOC

Keiic (pemieHne KOHKPEeTHBIX IPOU3BOICTBEHHBIX CUTYALMIi)

IIpomeskyTouHast aTTecTALUS:

3ayer ¢ OLEeHKOM
3ammTa KypcoBOro MpoeKTa

8 cemectp - 0,3 yaca;
8 cemecTp - 0,3 yaca;
Bcero - 0,6 yaca

Mocksa 2025




NPOI'PAMMY COCTABMUJI:

[IpenoaBarenn

MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»

Ceenennn o enagensue L3N M3K

Bnageney,

KavyanunHa E.B.

WaentnuraTtop

R5bd572ca-KachalinaYV-02a9e99(

E.B. Kauanuna

COI'ZTACOBAHO:

PykoBoguTens
00pa30BaTEIbHON IPOrpaMMBbI

SYETE

MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»

Ceenennn o enagensue L3N M3K

Bnageney,

Ky3HeuoBa E.A.

WaentnuraTtop

Re7bflad9-KuznetsovaYA-c9331b9

E.A. Ky3HenoBa

3aBeyIOIIMI BBITYCKAIOIICH
kadenpoi

MoanucaHo 3NeKTPOHHON nognuckio $TEOY BO «HUY «M3IU»

Ceefenua o Bragensue L3N M3aKn

Bnageney,

Kncenes M.T.

Wpentndukatop

R572ca413-KiselevMG-f37ee096

M.I'. Kucenesn




1. HEJIN U 3AJIAYU OCBOEHUSA JUCHUITIJIMHBI

Lenb ocBoeHUs] AUCHUILUIMHBI. U3Yy4Y€HHE KOHCTPYKIUHU, (PU3NYECKUX TPUHIUIOB pPabOThI,
METOJIOB pacu€Ta ¥ MPOSKTUPOBAHMSI, XAPAKTEPUCTUK U OCOOCHHOCTEH HMCIIOB30BAHMS DIICKTPUICCKHIX
MallMH ¥ TpaHCHOPMATOPOB [UIsl CHEIUAIBHBIX NPUMEHEHUH, JeXaluX 3a MpelelaMHu CHIIOBBIX
TpaHcGOpPMATOPOB U OOIIEITPOMBIIIIICHHBIX CUHXPOHHBIX, ACHHXPOHHBIX MAIllMH ¥ MAIIUH MTOCTOSHHOTO
TOKA..

3agauu AUCHUILIMHBI

- U3y4YCHUE OCHOBHBIX BHJIOB CIICIHAJIBHBIX 3JIEKTPUUESCKUX MAIIMH U TPAHCPOPMATOPOB, a TAKKE
HOBBIX THIIOB 3JIEKTPUYECKUX MAIIHH;

- U3y4eHUe 0COOEHHOCTEH (PYHKIIMOHUPOBAHMUS CIICIIHATIBHBIX NEKTPUIECKUX MAIIHH U
TpaHc(hOPMATOPOB U UX XaPAKTEPUCTHK;

- OCBOGHHE METOJIOB aHAJN3a U MPOEKTUPOBAHMS BEHTUIHHO-UHTYKTOPHBIX MAIIIHH;

- IpuoOpeTeHne HaBBIKOB 000CHOBAHHOTO BHIOOPA AJIEKTPHUYECKUX MAIIMH U TPaHC(HOPMATOPOB
JUISL CTICIIMAIBHBIX TPUMEHEHHH.

CDOpMI/IpyeMLIe y 06yqafomeroc>1 KOMIICTCHIUHU U 3allJTAaHUPOBAHHLBIC PE3yJibTaTbl Oﬁy‘IEHHﬂ 10
JUCHUIITIMHE, COOTHCCCHHBIC C HHANKATOPaAMHU JOCTUKCHU A KOMIIeTEeHIIMIi:

KOI[ U HAMMCHOBAHHEC
KOMIICTCHIIMH

Koa 1 HamMeHOBaHHUeE
HHIMKATOPA T0CTHKEHHUS
KOMIIETEeHI{UH

3annaHupoBaHHbIE Pe3yJbTATHI 00y4eHH s

[1K-4 CiocobeH npruHUMAaTh
ydacTue B IPOEKTUPOBAHUU,
aHAIU3UPOBATh
KOHKYPEHTOCIIOCOOHBIE
BapHAHThI TEXHUYECKHUX
petieHuit 1 000CHOBBIBATH
BBIOOD 11€1€CO00pa3HBIX
IIPOEKTHBIX PEIICHUI B
COOTBETCTBUHU C
TpeOOBaHUSIMU
TEXHUYECKOTO 3aJJaHus B
00J1aCTH NEKTPUUYECKUX
MAIIMH U anmnapaToB

N /1-5nk-4 [Tpumenser
PUOIMKEHHBIC METO/IBI
pacyera u BbIOOpa OCHOBHBIX
AJIEMEHTOB JIEKTPUICCKHIX
MaIllMH ¥ anmnapaToB

3HATH:

- BUJBI CIICLUAIbHBIX JJIEKTPUYECKUX
MAaIIWH U IPUHLIKIIBI UX pabOThI,
0COOEHHOCTH XapaKTEPUCTUK
CIIEHUAJIbHBIX JJIEKTPUYECKUX MAIlIVH;
- METO/bI IPOCKTUPOBAHUS BEHTUIIBHO-
WHJYKTOPHBIX MAIlIAH.

YMETh:
- 000CHOBaHHO BBIOMpATh TUIIBI

ANEKTPUUYECKUX MAIIUH U
TpaHcGopMaTOPOB ISl pEIICHUS
MOCTaBJICHHBIX 33]1a4;

- CaMOCTOSITENBHO pa30UpaThCs B
METO/IMKAX pacueTa U MPUMEHSTh UX IS
pelieHusl IOCTaBICHHOM 3a/1auu.

[TK-5 Cnocoben
OCYIIECTBIISATH TTIOMCK
HAyYHO-TEXHUYECKOH
uH(pOopMaluu U
y4acTBOBAaTh B COCTaBICHHUH
TUMOBOM
COIIPOBOAUTEIBLHOM
JIOKyMEHTAITU!

N-2nk-s Popmupyer
SJIEMEHTEI TEXHUYECKON
JIOKYMEHTauu

3HaTh.
- IIepTen(I/I, OCKHU3bI CXEMBI, BU/IbI
XAPaAKTCPUCTHUK IJICKTPUICCKUX MAIlIH.

YMETB:
- PaMOTHO MPEJCTABIATh U 00OCHOBAHHO

MOATBEPKIATh PE3yJbTaThl HCCIIEI0OBAHUM.

2. MECTO JUCIUILIMHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JlucuumirHa OTHOCHTCS K OCHOBHOM IpodecCHOHATBbHOW 00pa3oBaTelNbHON Iporpamme
DONeKTpoMexaHuKa, >3JEKTPUYEeCKHe U JJeKTpoHHble amnmapartel (nanee — OIIOII), nampaBneHus

noarotosku  13.03.02

DJEeKTPOIHEPreTUKa U DJIEKTPOTEXHUKA,
oOpa3oBaHue - 6akaiaBpuar.

YpOBEHb 0Opa30BaHUs: BBICIIEE




TpeboBaHMs K BXOJHBIM 3HAHHUSIM U YMCHHSIM:
- 3HaTh JlucrunirHa 6a3upyercs Ha CIEeAYIOMMX AUCHUILINHAX: «DJIEKTPUYECKHE MAILIUHBI»,
«OCHOBBI POEKTUPOBAHMSI CUIIOBBIX TpaHC(HOPMATOPOBY»

Pe3ynbraTel 00yueHus, OTydeHHBIE IPH OCBOCHUH JUCLUILIMHBL, HEOOXOAUMBI IIPH BHIITOIHEHUH
BBIITYCKHON KBaTH(PHUKAIMOHHON pabOTHI.



3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO01as TpyJI0eMKOCTh JUCHUTUTMHBI COCTABIISIET S 3a4eTHBIX eauHuIl, 180 9acoB.

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 A aTTecTaluu
o KIIP 'K HKKIT | TK CeMeECTpe /KOHTPOITH
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 Hetpanumuonseie 24 8 4 - 8 - - - - - 12 - Ilo020moeka K npaKmu4ecKum 3aHAMUAM:
ANIEKTPUYCCKHE W3yuenue MaTepuaa mo pasaeiny
MalIMHbI "HeTpaauiimoHHbIe 3JIEKTPUUECKNUE MAITHHEL"
1.1 Herpanumonnsie 24 4 - 8 - - - - - 12 - IIOJIrOTOBKA K BBIMOJIHEHUIO 3aJaHi Ha
AIIEKTPUYCCKHE MPAKTUYCCKUX 3aHATUAX
MAIIAHBI Ilo0z0mogKa K ayoumopHsim 3auamusam:
[IpopaboTka JIEKIINH, BHITOIHEHHE U
MOJITOTOBKA K 3auTe 1ab. paboTHI
Iloozomoeka K meKyuiemy KOHmMPOJIio:
[ToBTOpeHNe MaTepHaa 1Mo pa3aeny
"HerpaauuuoHHbIe 3J€KTPUUECKUE MAIIMHBI"
CamocmosamensHnoe usyuenue
meopemuyueckoz0 mamepuana: zyuenue
JIOTIOJTHUTEIHHOTO MaTepraia 1o pa3aeny
"HeTpaauiimoHHbIe SJEKTPHUECKUE MAIITMHBI"
H3yuenue mamepuanog 1umepamypHsix
UCHIOUHUKOB:
[4], TmaBa 8 cTp. 656-667
2 CrieniiaabHbIC 36 6 - 12 - - - - - 18 - Camocmoamenvnoe uzyuenue
HCTIOTHEHUS meopemuyueckozo mamepuana: VI3yienue
IIEKTPUYCCKUX MAITHH JIOTIOJTHUTEIBHOTO MaTepralia o pa3aery
2.1 CrnenuanbHble 36 6 - 12 - - - - - 18 - "BeHTHIBHO-MHYKTOPHBIE ABUraTean"
HCTIOTHEHUS Ilo020moeKa K npaKmuuecKum 3aHAMUAM:

QJICKTPHUUICCKUX MAIllH

W3zyuenne maTtepuana mno paszaeny "BeHTHIbHO-
WHAYKTOPHBIE JBUTATENN" MOATOTOBKA K
BBITTOJTHEHHIO 3aJaHUH Ha TPAKTHIECKUX
3aHATHIX

Iodzomoseka K ayoumopHvimM 3aHAMUAM:

5




[IpopaboTka JICKITUH, BHITOJHECHHE U
MOJITOTOBKA K 3alIuTe J1a0. paboThI
Iloozomoeka K mexkyuiemy KOHmMpoJiio:
[ToBTOpEeHUe MaTepuaa mno pasaety
"BeHTIIFHO-HHIYKTOPHBIC IBUTATETH"
Hzyuenue mamepuanos iumepamypHslx
UCHOYUHUKOB:

[1], rmaBa 63, cTp. 223-262, T1aBa 65, 66, cTp.
342-366, TnaBa 49, ctp. 611-626, Tnasa 16, ctp.
172-179
[5], rnaBa 65 ctp. 342-360, rnaBa 66 ctp. 361-
366, rmaBa 67 ctp. 367-383, rnasa 68 c1p. 384-
411

Bentunabno-
WHJIYKTOPHbIE
JIBUTATEIN

24

12

3.1

Bentunabno-
HHIYKTOPHbIE
JIBUTATCIIN

24

12

IlodzomogKa K neKyuiemy KOHmMpOoio:
IToBTOpEeHue MaTepuana no pasaeny
"BeHTUILHO-UHYKTOPHBIE ABUTATETH"
Ilodzomoeka Kypcosozo npoexma: KypcoBoit
TIPOEKT BHITIONHSACTCS 110 HHANBHIYATHHOMY
3amaHnio. B pamkax paboTel HEOOXOIUMO
paccunTaTh OCHOBHBIC TIOKA3aTeN paOOTHI
000pyI0BaHUs, BEIOPATh ONTUMAIIEHOE
pemenne. KypcoBoil mpoekT npexycMaTpuBaeT
MOSICHUTEBHYIO 3aIIICKY C pacuyeTaMu
rpaduyeckyo 4acTb. B 3amanue BxoauT pacyer
CIeAYIOIINX MoKa3aTesei:

Ilo0zomogka K ayoumopHvlm 3aHAMUAM:
[IpopaboTka JIEeKINH, BEIOJTHEHUE U
MOJITOTOBKA K 3aIuTe J1a0. paboTHI
Ilo0z0moeka K npaKmuuecKum 3aHAMUAM:
W3ydenue Matepuana no paszaeny "BeHTHIbHO-
HHAYKTOPHBIC IBUTATENN" TOATOTOBKA K
BBITTOJTHEHUIO 33JJaHHUI HAa MIPAKTHYCCKIX
3aHATHUIX

CamocmoamensHoe usyuenue
meopemuyeckozo mamepuana: VI3yaenue
JIOTIONTHUTEIHHOTO MaTepraia 1o pasaery
"BeHTHIBHO-MHIYKTOPHBIE ABUTaTEIH"
H3yuenue mamepuanog numepamypusix
UCHOYUHUKOB:




[2], rnaBa 1; rnaBa 2, ctp. 4-37

[3], ctp.1-70
3a4er ¢ OLEHKOI 2.3 - - - - 0.3 -
Kypcogoit mpoekt (KII) | 93.7 - - - 14 0.3 75.4
Bcero 3a cemectp 180.0 14 - 28 14 0.6 117.4
Hroro 3a cemecTp 180.0 14 - 28 16 4 0.6 1174

IIpumeuanue: Jlek — nexnuu; Jlab — mabopatopusie padotsl; [Ip — npaktuueckue 3anatusi; KIIP — ayautopHbie KOHCYIbTAIIMN 110 KYPCOBBIM
npoektam/padoram; UKKII — nnauButyanbHble KOHCYIBTAIUH 110 KypCOBBIM IIpoekTam/pabotam; ['K- rpymnmnoBsie KOHCYIbTAIlMK IO pa3ienaM
muctumuael, CP — camocrositenbHas pabota crynenta; MKP — unast kontaktHas padota; TK — Texymuit konTpois; [TA — npoMexyrounas

arrecranusa




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Hempaouyuonnwle snekmpuyeckue Mauiutsl

1.1. HerpanuiimoHHbIE 3JIEKTPUUYECKUE MAILIUHBI

Mecto 3JIEKTpUUECKMX MAaIlMH B JHEPreTHKE U IPOMBIIUIEHHOCTH, TIPOrpecc B
dJIeKTpOMeXaHuKe. VHIYKTUBHBIE W EMKOCTHBIE AJICKTPUYECKHE MAIIWHBI; MPUHIMIBI PaOOTHI,
obmactu npuMeHeHus. CoOBpeMEHHBIE peaju3allil E€MKOCTHBIX MAalllMH. ABHUAIMOHHBIC
aJIeKTpUdecKrue MamuHbl. CyJOBBIC AJICKTPUICCKHNE MAIIMHBI. BEICOKOCKOPOCTHBIE 3JIEKTPHYCCKUE
MaIllMHBI: TEHEepaTOphl METaBaTHOTO KJacca; MHKPOTYpOHMHBI; KOMIIPECCOPHI; ACHHXPOHHBIE
JIBUTATEIN. DJICKTPUUCCKUE MAIIMHBI C IMOMEPEYHBIM TOTOKOM: KOHCTPYKIIUS, TTPUHITAI ICHCTBHUS,
OpUMEpbl peanu3aliu. MalMHbl ¢ JWCKOBBIM POTOPOM. MammHbl ¢ 3yOIOBOHl OOMOTKOHM.
MamuHbl ¢ KPUOTEHHBIM OXJaxkaeHHueM. [Ibe3onrnexTpudeckue (yJIbTPa3BYKOBBIE) IBUTATEIIH.
['ucrepesucHpie ABuraTeNn C MNoAMarHuuMBaHueMm. be3omopubie jaBuratenu. becrna3oBbie
nBuratenu. J{purarenu 6e3 cepaeuynuka. MexaTpOHHbBIC MOTYIIH..

2. Cneuuaﬂbeze UCNOJIHEHUA dJ1eKmpUudecCKux mMauur

2.1. CneunaibHble UCIIOJIHEHUS SJIEKTPUUECKUX MALIUH

MarnurtoTrBepasle Marepuainbl. KOHCTPYKIIMM M XapaKTEPUCTUKUA CUHXPOHHBIX MamuH ¢ [IM.
CHUHXpOHHBIE MAIIMHBI ¢ THOPUAHBIM BO30YyxkaeHHeM. CHHXpOHHAs MallMHa ¢ KOrTeoOpa3HbIMU
noocamMu. CHUHXPOHHBIM pPEaKTUBHBIN JBUTATENb. VMHAYKTOpHBIE MaIIMHBI: BHICOKOYACTOTHBIN
TeHepaTop U THUXOXOIHBIA JBHUraTelb. PaboTa pa3HOMMEHHOMOIIOCHOHN / YHUTIONSPHOW MAIIMHBI.
CHUHXpPOHHBIM JBUraTellb JBOMHOTO NUTaHUS. ACHHXPOHU3MpPOBaHHAas CHUHXPOHHAs MalllMHA.
Mamunel nocrossHHoro Toka. JIIT ¢ IIM. T'enepatop ¢ MpoaOIBHBIM KOMOMHUPOBAHHBIM
BO30yXJaeHneM. ['‘eHeparop ¢ JBOWHOW TMOJIOCHOW cucTeMOH. [eHeparop ¢ momepeuHbIM
BO30Y)KIACHHEM.  DJEKTPOMAIIMHHBIA  yCHIHMTENb  OpoAoibHOro  moiiss.  OJHOSKOPHBIN
AJIEKTPOMAarHUTHBIA ~ YCWJIMTEIb C IONEPEYHBbIM BO30Y)KJIEHHUEM. YHUIMOJISPHBIE MAaIIMHbI
MIOCTOSIHHOTO TOKa. MarHuTorupoAMHaMUYECKUN JIBUTATelb, IE€HEPATOp. OJIEKTPOMAIIUHHBIE
npeoOpazoBarenu: ABYX- U OAHOSKOpHbIE. BEHTWUIBHBIN JBUraTeNb, BEHTUJIBHBIH TIE€HEPATOP.
KonnekropHble MalllnHbl IEPEMEHHOT0 TOKa. PelnynbcnoHHble ABUraTeny. PeryampoBanue 4acToThl
BpalleHus aCHHXPOHHOTO nBurareis ¢ nomombio DJIC ¢ ygacTtoToil ckompxkeHus. TpexdazHbii
KOJIJIeKTOpHBIN aBuratens [lpare-Puxrtepa. CoBpeMeHHBIN reHepaTop Ha 6a3e MallWHBI ABOHHOIO
nuTaHus. ACHHXpOHHas MallMHa C 3aTOPMOKEHHBIM pPOTOpPOM: IpeoOpas3oBarenb uucia (as;
npeoOpa3oBaTellb 4YaCTOThl. ACHHXPOHHBIN JABUraTeilb ¢ MACCUBHBIM POTOPOM, C MOJIBIM POTOPOM.
NuaykunoHHbld Hacoc. JIMHEMHBI M yroCTaTOpHbIE ACMHXPOHHBIE MAIIMHBI. JJIEKTPUYECKUE
PEaKTOpbI: HIYHTUPYIOLIHUE, Jyroracsiiue, TOKOOrpaHu4MBaroue, GuibTpoBsle. M3mepuTenbHble
TpaHcopMaTopbl HampsHKeHWs: W Toka. TpaHchopMaTopel C TIJIABHBIM PETyJIMPOBAHHUEM
HanpsbkeHus. CBapounble TpaHchopmaTopbl. Ilednble TpaHcpopmaropsl. BsimpsMuTenbHble
tpanchopmatopel.  [luk-tpanchopmatopel.  Tpanchopmaropsl  BBICOKOTO  HANPSIKEHUSI.
TpancopmaropHsie mpeoOpazoBaTeny yucia ¢as, npeodpazoBaTeIn YacTOTHI..

3. BenmuibHo-UHOVKMOPHbIE 08ucameu

3.1. BeHTUIBbHO-UHAYKTOPHBIE IBUTATENN

BeHTUIbHO-UHAYKTOPHBIM JBUraTenb: (QyHKUIHMOHAbHAS CXE€Ma; KOHCTPYKLHS poTopa U
CTaTopa; CUJIOBOW MpeoOpa3oBaTelb; JOCTOMHCTBA U HEAOCTATKU. [IpuHIMI pabOThl MHAYKTOPHOMH
MAaIIMHBI IPU OJUHOYHON KoMMmyTanuu ¢a3. CrocoOsl ynpasienus. Buasl nuuBeptopos. [Ipouecch
IpyU KOMMYTalluu Toka B ¢aze. Marautnoe noie BUJI, npoBoauMocTs Bo3aymHOro 3azopa. Lk
KOMMYyTaluu ¢a3bl: HampsDKeHUs, TOKU, MOMeHT. [IpoGnembr mpoektupoBanust BUJ[. CrnocoObt
aHanu3a pabounx npoueccos B BUJ[. MeTo1bl MpOeKTUPOBAHMS: SHEPTeTUIECKUA, TIOJIEBON, METOT
aHaJIM3a MEePEXOIHBIX MPoLEeCcCOB. DCKNU3HOE npoekTnpoBanue BIU/I. PacueTHoe 3ananue..



3.3. TeMbl NIpaKTHYECKUX 3aHATHH

. DIIEKTPUYECKHE MALINHBI C IIONIEPEYHBIM TIOTOKOM;

. Tpexdasnslii komtekTopHbIi ABUrarens Llpare-Puxrepa;

. ABHallMOHHBIE 3JIEKTPUYECKUE MALIUHBL;

. YHUDOJISIpHBIE MAIlIMHBI IOCTOSSHHOT'O TOKA;

. 'eHepaTop MOCTOSHHOIO TOKA C MONEPEUYHBIM BO30YKICHUEM;

. CHHXpOHHBII IBUTATEIb JBOMHOTO MUTAHUS;

. CHHXpOHHBIE MallIMHBI C THOPUIHBIM BO30YKICHUEM;

. UccnenoBanne MarHUTHOIO 110JI1 BEHTUJIBHO-UHAYKTOPHOT'O IBUTATENs;

. UHayKTOpHBIN TeHepaTop;

10. DnekTpoMalIMHHBIA YCUIIUTEIb ONEPEYHOT0 TOJIS;

11. Meronuka 3CKM3HOTO MPOECKTUPOBAHUS BEHTWJILHO-UHIYKTOPHOTO IBUTATEIIs;
12. CuHXpOHHBIN PEaKTUBHBIN IBUraTEllb: 3JIEKTPOMAarHuTHBIM MOMEHT, yI0Bas
XapaKTEepUCTHKA;

13. DnexkTpoMallliHHBIN yCUIINTEND;

14. [lorpenHOCTH U3MEPUTENbHBIX TPAHC(POPMATOPOB HANPSIKEHUS U TOKA.

O 00 1 N DN B W —

3.4. Tembl 12a60paTOPHBIX padoT
HE MPEeyCMOTPEHO

3.5 KoncyabTanuu

Ayoumopuwie KoHcyibmauuu no Kypcogomy npoexkmy/pabome (KIIP)

1. Koncynpranuu HampaBlieHbl Ha BBIIOJHEHHE pa3lie]lOB KypCOBOIO MPOEKTa MO
PYKOBOJCTBOM HacTaBHHMKa (mpermojaBarelisi). B pamMkax 4YacoB Ha TPYNIOBBIE
KOHCYJbTallMM pa3duparoTcs HauOoliee Ba)KHbIE YacTH PACUYETHBIX 3aJaHHil pasjena
"BeHTUIbHO-UHAYKTOPHbIE ABUraTenn"

HUnousuoyanvuvle koncyromayuy no Kypcosomy npoemy /pabome (MKKII)

1. Koncynpranuu npoBoasarcs 1o paszieny "BeHTuabHO-UHAYKTOpHbIE 1BUraTeIn"
Texywuii konmpons (TK)

1. KoHcynpranuu HampasieHbl Ha MOJIyY€HUE WHAMBUAYAIBHOIO 33aJaHUS JJIs BBIIOJHEHUS
KOHTPOJIbHBIX MEPONIPUATHH 1O pa3zaeny "HeTrpaaunroHHbIe 2IEKTPUYECKUE MAIUHBL"

2. KoHcynbranuu HampaBieHbl Ha MOJyYeHHE WHAWBUIYAITBHOTO 3a/aHUs NSl BHITOJTHEHHUS
KOHTPOJIbHBIX MEpONpHUATHI 1Mo pazneny "CrneunuanbHble HCIOIHEHMS JJIEKTPUYECKUX
MaruH"

3. Koncynpranuu HampapieHbl Ha MMOJy4€HHE WHIUBHYyaIbHOTO 3aJaHUs JJISl BBITOJIHEHHS
KOHTPOJIbHBIX MEPOTIPUATHUH 1O pa3aeny "BeHTHIbHO-UHAYKTOpHBIE ABUTaTenu"

3.6 TemaTnka KypcoBbIX POEKTOB/KYPCOBBIX padoT
8 Cemectp
Kypcosoii npoekt (KIT)
Tewmsr:
- Bei6op xomnonoBku BUJ|
- Be10op uncen 3y01oB cTaTopa U poTopa
- Bei0op pasmepoB akTuBHBIX yacteit BU/I, obecneunBaronimx noiay4eHue 3a1aHHOW MOLITHOCTH
IIPM HOMMUHAJIBHOW YaCTOTE BPALIEHUs ITPU COXPAHEHUU JOIYCTUMOTO YPOBHS HACBIICHUS
cepleYHuKa
- DNEKTPOMATrHUTHBIN pacyeT, HOCTPOEHUE XAPAKTEPUCTHK
- OdopmiieHuE pacueTHO-TIOSICHUTEIBHO 3aIMCKH, YepPTeXel cTaTopa U poTopa
I'paduk BbINOJHEHHS KYPCOBOIO IIPOEKTA



Henens

1-4 5-8 9-12 | 13-14 | 3auerHas

Paznen
KypCOBOT'O
MIPOEKTA

1 2 3 4 3amura
KYPCOBOT'O
MPOEKTA

O0Bem
pazzneina, %

10 40 20 30 -

BrimomaeHHBIN
00BeM
HapacTaroIuM
urorom, %

10 50 70 100 -

Howmep pasznena

Pazgen KYPCOBOI'O ITPOCKTA

1

Oco0eHHOCTH IPOEKTUPOBAHNS BEHTUIIbHO-UHAYKTOPHBIX JBUTaTENEeH

Br160p rinaBHBIX pa3zMepoB, ONTUMH3AIMS 3yOIIOBOM 30HbI

Pacuer xapakrepucTuk

2
3
4

Odopmnenne rpaguueckoit 4acTU ¥ pacueTHO-TMIOSCHUTENBHON 3aTUCKU
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3.7. CooTBeTCTBHE Pa3/1eJiOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEHIIU

3arIaHupOBaHHbBIC PE3YAbTAThI 00YUEHUS 110

Howmep paznena
JTUCHUTLIUHEI (B

O1eHOYHOE CPEJICTBO
(THI 1 HAUMEHOBAHUE)

Kongl
JUCLUIUINHE COOTBETCTBUH C
HMHJIMKaTOpPOB
(B cOOTBETCTBUHU C pazjesioM 1) m.3.1)
1| 2] 3
3HaTh:
METO/Ibl IPOCKTUPOBAHUS BEHTHIIbHO-UHYKTOPHBIX Keiic (pemenne KOHKPETHBIX TPOU3BOICTBEHHbBIX
MaIluH cutyanmii)/HccnenoBanre MarHUTHOTO TTOJISE BEHTHIIBHO-
UJ1-511k-4 + MHIYKTOPHOI'O ABUTATENs
[Tepexpectabriii onpoc/[IpuMeHeHre CrieTHaTbHBIX
IEKTPUYECKUX MAIIVH
BH/IBI CIIEUAJIBHBIX AIEKTPUYECKUX MAIIUH U Keiic (pemienrie KOHKpETHBIX MPOU3BOICTBEHHBIX
IPUHIUIBI UX paOOThl, OCOOEHHOCTH XapaKTEPUCTUK cutyauuii)/MccnenoBanue MHIYKTOPHOTO reHepaTopa
CHCUHATBHBIX SJICKTPHHCCIUX MAI1H Keiic (penienrie KOHKPETHBIX MPOU3BOICTBEHHBIX
cutyauuii)/MccnenoBanue 31eKTpOMALIMHHOTO
UJ1-5m1x.4 + + YCUJIMTEIIS ITONIEPEYHOIO OIS
Konrtponsnas pabora/HoMuHanbHbIe JaHHbIE
JNEKTPUYECKUX MAIIUH
[Tepexpecthslii onpoc/[IpuMeHeHne ciennanbHbIX
AIEKTPUYECKUX MAIIUH
Ueprexku, 3CKU3BI CXEMBI, BUJIbI XapaKTEPUCTUK Keiic (pemenne KOHKPETHBIX TPOU3BOICTBEHHBIX
JJIEKTPUYECKHUX MALIVH -2k + cutyauuit)/MccrnenoBanie MarHUTHOTO TIOJISt BEHTHJIBHO-
UHJIYKTOPHOI'O JIBUTATENs
Ymersb:
CaMOCTOSITENIbHO pa30upaTbcs B METOJIMKAX pacyeTa Keiic (pemenrie KOHKPETHBIX MPOU3BOICTBEHHBIX
U IIPUMEHSATD UX JJIS PEIICHMS TIOCTABICHHOU 3a1a4i cutyanuii)/HMccnenoBanre MarHUTHOTO MOJISE BEHTHIIBHO-
UJ1-5m1x.4 + WHJIYKTOPHOI'O JIBUTATEIS
[Tepexpecthsii onpoc/I[IpuMeneHne criennanbHbIX
AIEKTPUYECKUX MAIIUH
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000CHOBAaHHO BBIOMPATH THIIBI AIIEKTPUUECKIX
MaIIfH U TPaHC(HOPMATOPOB IJIs PEIICHUS
IIOCTaBJICHHBIX 3a7a4

N-5nk-4

Keiic (pemenrie KOHKPETHBIX MPOU3BOICTBEHHBIX
cutyanuii)/McciienoBanue HHIYKTOPHOTO TeHEepaTopa

Keiic (pemienrie KOHKPETHBIX MPOU3BOICTBEHHBIX
cutyanuii)/McciieqoBaHre IEKTPOMAIIMHHOTO
YCHJIUTEJSI IONEPEYHOTO OIS

KonTponbrast pabota/HoMuHaNBHBIC TaHHBIC
AIIEKTPUYECKUX MAIIUH

[TepexpectHbriii onpoc/IIpuMeHeHne CIeHATEHBIX
ANEKTPUYECKUX MAlllUH

IPaMOTHO IPEJACTABIATh U 00OCHOBAHHO
IIOATBEPK1aTh PE3YyIbTAThl UCCIEA0OBAHNN

N/I-2nk-s

Keiic (pemienrie KOHKPETHBIX MPOU3BOICTBEHHBIX
cutyauuii)/MccnenoBanue MarHuTHOT'O 1OJIS BEHTHIIBHO-
WHJYKTOPHOI'O IBUTATEIs
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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
8 cemecTtp

Dopma peanuzauuu: BeinonHenue 3agaHust
1. UccnenoBanue nuaykTopHOro reneparopa (Keiic (pemenne KOHKpeTHbIX
MIPOU3BOJICTBEHHBIX CUTYaIUH))
2. WccnenoBaHue MarHuTHOTO 110JI1 BEHTUIIbHO-UHAYKTOpHOTO ABurarens (Kelic (pemenue
KOHKPETHBIX ITPOU3BO/ICTBEHHBIX CUTYALIHA))
3. UccnenoBanue 31eKTPOMAIIMHHOTO yeuiuTens nonepeunoro nois (Keiic (pewenue
KOHKPETHBIX ITPOU3BOICTBEHHBIX CUTYALIHA))
4. HomuHanbHble 1aHHBIE ekTpuyeckux MauH (KonTponbHas padota)

®dopma peanmsaiuu: Y cTHas popma
1. [IpuMeHenne crienraibHbIX deKTpuyeckux MamuH (IlepekpecTHbiit ompoc)

bamibHO-peNTHHIOBasA CTPYKTYpa AUCLUILINHEI ABIISAETCS NPUIOKEHUEM A.
bannpHO-pEeNTHHIOBasE CTPYKTYpa KypCOBOTO IMPOEKTA ABJISIETCS MPUIIOKEHUEM b.

4.2 IIpoMe:xyTOUYHasI aTTECTALUSA 110 AUCHMUILJIMHE

3auem c oyenxou (Cemecmp Ne§)
Onenka ompenensercs B cooTBeTCTBUM C [lonokeHuem o OamabHO-pEHTHMHIOBOM cuUCTeMe AJs
crynentoB HUY «MOW» Ha ocHOBaHUU CEMECTPOBOM COCTABIISAIOLICH.

Kypcosoiui npoexm (KI1) (Cemecmp No§)

B numnioMm BBICTaBIsE€TCA OILIEHKA 3a 8 CEMECTD.

IIpumeuanue: OrieHOYHBIE MaTEpUAbI IO AUCHUILIMHE MPUBEIEHBI B (DOH/IE OLIEHOYHBIX
matepuanos OITOII.

5. YYEBHO-METOANYECKOE OBECHHEYHEHUE JUCLHUIIJINHBI

5.1 IleyaTHbIe U YJIEKTPOHHbIE H3IAHNS

1. UBanoB-CmoneHckuid, A. B. Dnekrpuueckue mamuHel. B 2 1. T.1 : ydyeOHUK /17151 BY30B 110
HaIPAaBJICHUIO MTOATMOTOBKU JUILNIOMUPOBAHHBIX CIIELIMAIUCTOB " DIEKTPOTEXHUKA,
DIIEKTPOMEXaHUKa | AeKkTpoTexHojorun" / A. B. UBanoB-CMoneHCKU#. — 2-€ u31., epepad. u
nom. — M. : U3a-Bo MDOU, 2004. — 652 ¢. — ISBN 5-7046-0912-0.;

2. ®ucenko, B. I'. IIpoekTpoBaHre BEHTUIBHBIX MHAYKTOPHBIX JBUTATENEN | METOJUYECKOE
nocobue 1o kypcy "CrenuanbHas 3JeTpoMexaHuka" o HalnpaBJiIeHUIo "DIeKTPOTeXHHUKA,
ANIEKTpOMEXaHuKa u 3ekrporexnonorun” / B. I'. ®ucenko, A. H. Ilonos, Mock. sHepr. UH-T
(MBU TY). — M. : Uzn-Bo MDU, 2005. — 56 c.;

3. Ky3nenos, B. A. BeHTU/1bHO-UHAYKTOPHBIE IBUTATENH : ydeOHOe mocodue mo Kypey
"CrenuanbHble SJIEKTPUUYECKHUE MALTUHBI", IO HAMPABICHUIO "DIEKTPOTEXHUKA, SJIEKTPOMEXAHHUKA
u anektporexHonoruu” / B. A. Ky3uenos, B. A. Ky3pmuues, Har. uccnen. ya-t "MDOU". — 2-e u3n.,
ucnp. u gon. — M. : Usnarensckuit nom MOU, 2011. — 72 ¢. — ISBN 978-5-383-00656-6.;
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4. Konsuios, U. I1. DnekTprudeckne MauHbl : Y4eOHHUK 17151 OaKanaBpoB, A
AJICKTPOMEXAHUYECKUX U AJIEKTPOIHEPTEeTHUECKUX criernanbHocTel By3oB / WM. I1. Kombiios ; Pen.
W. I1. Komnbuios. — 2-¢ u3., nepepad. u pom. — M. : FOpaiit, 2012. — 675 c. — (bakanasp). — ISBN

978-5-9916-1501-3,;

5. BanoB-CmoneHckuii A.B.- "Onexkrpuueckue mamunsl. B 1Byx tomax. Tom 2", M3nartenscTBo:

"MOBMHN", Mocksa, 2017

https://www.studentlibrary.ru/book/ISBN9785383012239.html.

5.2 JIuueH3MoHHOEe U CBOOOIHO pacnpocTpaHsieMoe MPOrpaMMHoe odecnedyeHue:

1. CHO "IIpomereit";

2. Office / Poccuiickuit makeT o(pUCHBIX MPOTpaMM;
3. Windows / OniepanrionHasi cucrema cemeiictsa Linux;

4. Buneoxondepennuu (Maitna, Coepmkas, BK u ap).

5.3 UnTepHeT-pecypchl, BKIKYas NpodeccunoHaIbHble 0a3bl JAHHBIX H HH(POPMALTMOHHO-

CIIPaBOYHBIC CUCTEMBI:

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

2. 9BC "YHuBepcurTerckas 6u0J1M0TEKA OHIANH" -

http://biblioclub.ru/index.php?page=main_ub_red
3. DaexkTponnas 6udmmoreka MIU (36 MDIH) - http://elib.mpei.ru/login.php

6. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHUE JUCHUITJIMHBI

Tun nomemeHus Homep aynuropun, OcHaenue
HAaNMEHOBaHHe
Y4eOHble ayAUTOpUU IS E-215, Jlekunonnas
MPOBEACHUS JICKIMOHHBIX ayIuTOpHUs

3aHATUH U TEKYIIEro
KOHTPOJIS

VY4eOHble ayAUuTOpUU IS
MIPOBE/ICHUS MPAKTUUECKUX
3aasatuii, KP u KII

E-215, JleknnonHas
ayIUTOpUs

VY4ebHble ayIUTOPUH IS

E-209, JIaGopatopus

CTOJI, CTYJI, JOCKa MCJI0Bas, J'Ia60paTOpHBII71

IIPOBEJCHUS J1a0OPATOPHBIX ANEKTPOMEXAHUKH CTEH]I
3aHATHI
VY4eOHble ayAUuTOpUU IS E-215, JlekuuonHas
IPOBEACHUS ayIuTopus
MIPOMEKYTOUHON
aTTecTalluu
ITomemenus ais HTB-303, CTOJI KOMITBIOTEPHBIN, CTYJI, CTOJ
CaMOCTOSITENIbHOM PaboThI JlexunonHas MIMCBbMEHHBIN, BEIIATIKA JJIs OEXKbI,
ayuTOpus KOMITBbIOTEpPHAS CETh C BBIXO/I0M B

WHTepHeT, KOMIBIOTEP IEPCOHANBHBIH,
MIPUHTEP, KOHTUIIMOHED

Tlomentenus niis
KOHCYJIbTHPOBAHMUSI

E-215, JleknnonHas
ayIUTOPUS

[TomemeHus st XpaHeHUS
000opyI0BaHUs U Y4€OHOTO
WHBEHTapSI

DDA-26, ApxuB

CTOJI, CTYJI, HOKYMCHTLI
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

CHGHI/IaHLHBIe QJICKTPUICCKUC MAIIIMHBI

(Ha3BaHME AUCIMILIMHBI)

8 cemecTp

IlepeyeHb KOHTPOJIBLHBIX MEPONPUATHI TEKYIIIET0 KOHTPOJIS YCIIEBA€MOCTH 10 M CUUILIHHE:
Homunaneubie nanusie anexktpuueckux mMaimuH (Kontponbhas padora)
UccnenoBanune nnaykropHoro reneparopa (Keiic (pemienne KOHKPETHBIX TPOU3BOCTBEHHBIX

KM-1
KM-2

KM-3

KM-4

KM-5

CUTYaIIHil))

HccnenoBanue 35eKTpoMainHHOTO yeunurens nonepeunoro nois (Keiic (pemenue

KOHKPETHBIX MPOU3BOJICTBEHHBIX CUTYAI[Uil))

HccnenoBanre MarHUTHOTO NOJIsL BEHTHWIIbHO-UHAYKTOpHOTO BUrarens (Kefic (pemenue

KOHKPETHBIX MPOU3BOICTBEHHBIX CUTYAIUi1))

[Ipumenenue crienuanbHbIX deKkTpuyeckux MamuH (IlepekpectHbiit ompoc)

Bujx npome:xyTo4HOI aTTecTanMu — 3a4eT C OLIEHKOM.

Nunexc KM-1 | KM-2 | KM-3 | KM-4 | KM-5
Homep Paznen nucounanHbl KM:
pasiena AT AER Henens 4 8 10 12 14
KM:
1 HetpanuimoHHble 3JIEKTPUYECKUE MAITUHbI
1.1 HerpanuimoHHble 3NEKTpUYECKUE MAIIUHBI + + + +
2 CrenuanbHbIe UCTIOTHEHHS DJIEKTPUUECKUX
MaIIInH
21 CrenuanbHbIe UCTIOTHEHHS DJIEKTPUUECKIX + + + +
MaIIInH
3 BeHTWIbHO-UHAYKTOPHBIE IBUTATEIN
3.1 BeHTHIBbHO-HHIYKTOPHBIE JBUTATENN + +
Bec KM, %: 10 15 15 15 45

15



BAJLJIbHO-PEUTUHIOBASI CTPYKTYPA
KYPCOBOI'O ITPOEKTA/PABOTHI 1O IUCIUAIIVIMHE

CHGHI/IaHLHBIe QJICKTPUICCKUC MAIIIMHBI

IIpuioxenue b

(Ha3BaHME AUCIMILIMHBI)

8 cemecTp

Hepeqenb KOHTPOJBHBIX Mep0HpI/I$lTI/Iﬁ TEKYIIET0 KOHTPOJAHA YCIIEBAEMOCTH IO KYPCOBOMY

NMPOEKTY:

KM-1 ®opmynupoBka 3ajaHusl HA IPOEKTUPOBAHUE

KM-2 BsiOop riaBHBIX pa3MepoB

KM-3 Pacuer xapakTepuCTUK

KM-4 PaspaboTtka rpadyuueckol U TEKCTOBOW YaCTH MPOEKTa

Bua npomexyrounoii arrecranmu — 3ammura KII.

Nunexc KM- | KM- | KM- | KM-
Howmep Paszen kypcoBoro nmpoekTa/KypcoBoi pabOThI KM: 1 2 3 4
pasjena o My p My p Henens 4 8 12 14
KM:
1 Oco0eHHOCTH MTPOEKTUPOBAHUS BEHTUIILHO-UHAYKTOPHBIX +
JBUTATEIICH
2 Br160p riaBHBIX pa3zMepoB, ONTUMH3AIUS 3yOIIOBOM 30HBI +
3 Pacuer xapaktepucTuk +
4 Odopmnenue rpaguueckoi 4acTu U pacyeTHO- +
MOSICHUTEILHON 3aIIMCKU
Bec KM, %: | 10 40 20 30
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