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

Hamnpagsienune noaroToBku/cnenuaibHocTh: 13.04.02 DiieKTpoIHepreTKa H 3JIEKTPOTEXHHKA
HaumeHoBaHune o6pa3zoBaTejbHOI mporpaMMsel: Moje1npoBaHue B 3JEKTPOIHEPreTHKe U 3J1eKTPOTeXHUKe
YpoBeHnb 00pa3oBaHusi: Bbicliee 00pa3oBaHMe - MarucTparypa

®opma o0yuenusi: OuHas

Pabouass nporpaMma QM CHUILIHHBI
KOHCTPYUPOBAHUE DJIEKTPUYECKHUX MAIIUH

biaok:

Baok 1 «/Iucuuniunsl (MoxyJim)»

Yactb 00pa3oBaTesbHOM
NPOrpamMMblI:

YacTsb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTeIbHBIX OTHOIIEH Uil

Ne IMCHUIIJIMHBI 0 YYeOHOMY
IJIaHy:

b1.4.13.02.02

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

2 cemecTp - 3;

Yacos (Bcero) no yueoHomy
IJIAHY:

108 yacoB

Jexknun

2 cemecTp - 32 yaca;

HpaKTuquKne 3aHATHA

2 cemecTp - 16 yacos;

JlabopaTopHbie pa6oThI

He NMPeyCMOTPEeHO YUeOHbIM IIAHOM

KoncyabTanum

MPOBOJIUTCHA B paMKaX 4YaCoB ay/IMTOPHbIX 3aHSATHH

CamocrosiTesibHasi padoTa

2 cemecTp - 59,7 yaca;

B ToM unciae Ha KII/KP

He MPeyCMOTPEHO YUeOHBIM MJIAHOM

HNnasi koHTaKkTHas padoTa

MPOBOJIUTCHA B paMKaX 4YaCoB ay/IUTOPHbIX 3aHSATHH

BKJIIOYAS:
TecTtupoBaHue
KontpoabHas padora

IIpome:kyTouHast aTTecTALUS:

3ayer ¢ OLEeHKOM

2 cemectp - 0,3 yaca;
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NPOI'PAMMY COCTABMUJI:

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

CseneHva o snagensuye L3N M3K

Bnageneyu Banb B.B.
[IpenomaBaTelib WaeHTaukatop R7e85ac51-BalVB-d054ef20 B.b. bais
(OIKHOCTR) (moamuck) (pacummgpoBka
TIO/AITUCH)

COI'ZTACOBAHO:

PykoBogurenn
00pa30BaTeIbHON MPOTrPaMMBbI

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

CseneHva o snagensuye L3N M3K

Bnapeney

Ko3sbMWHa W.C.

Waentuduratop

Ra036a963-KozminalS-f85c8f2a

H.C. Ko3smuna

(I[OJ'I)KHOCTI), y4€Has CTCIICHb, YICHOE SBHHI/IC)

3aBenyIOLIMI BbIITyCKatOIeH
kadenpsl

(mozmycs)

%Mo ¢

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

CseneHva o snagensuye L3N M3K

Bnapeney

TynbCkn B.H.

Waentuduratop

R292b173d-TulskyVN-7e812984

(pacmmdpoBka
TIO/ITUCH)

B.H. Tynbckuit

(I[OJ'I)KHOCTI), y4€Has CTCIICHb, YICHOE SBHHI/IC)

(mozrucs)

(pacuudpoBka
TTO/ITUCH)



1. EJIX 1 3AJAYHN OCBOEHMUSA JUCIIUITJIMHbI
Ieap ocBOCHHS NMCUMILIMHBI. SBJIICTCA M3yYEHUE METOAOB KOHCTPYHMPOBAHUS JIIEKTPUYECKUX
MalluH, 0COOEHHOCTEH KOHCTPYHMpPOBAHMA M pPAacy€ra XapaKTEPUCTHK 3JICKTPUYECKUX ABHraTeNe u

reHepaTopoB

33[[3‘11/1 AUCHHUIIIMHBI

- 3HAKOMCTBO 00YYaroLUXCs C MPOLECCOM KOHCTPYMPOBAHUS 3JIEKTPUUECKUX MAILIUH, €ro
JTanamu, TEPMUHOJIOTHENH U HOPMAaTHBHOM 0a30ii;
- 3HAKOMCTBO O0Y4YarOLMXCs C TBOPYECKMMHU U pacUETHBIMU 3a/1a4aMU IIPU KOHCTPYMPOBAHUU

SJICKTPUYCCKUX MAIIIHUH,

- OCBOEHUE aJITOPUTMOB ONITUMHU3aLUHA KOHCTPYKTUBHBIX 3JIEMEHTOB JJICKTPUYECKUX MAIlIVH;
- IpUOOpEeTEeHNE HABBIKOB MIPUHATUS 1 000CHOBaHUS KOHKPETHBIX TEXHUYECKUX PEIICHUH MpH
KOHCTPYUPOBAHUHU DJICKTPUYECCKUX MAIIHUH.

dopmupyembie y 00ydaronierocs KOMneTeHIHH 1 3alJIaHUPOBAaHHBIE Pe3yJIbTaThl 00yUeHHs 110
JTUCHHUIIIINHE, COOTHECEHHBIE C HHAMKATOPAMHU JOCTHKEHUS KOMIIeTeHIHIi !

KOI[ U HAMMCHOBAHHUEC
KOMIICTCHIIMH

Koa 1 HamMeHOBaHHUeE
HHIMKATOPA T0CTHKEHHS
KOMIIETEeHI{UH

3annaHupoBaHHbIE Pe3yJbTATHI 00y4eHH s

ITK-3 CrnocoOHOCTE
NPUHUMATH YYaCTHE B
MaTeMaTHYECKOM U
KOMIIBIOTEPHOM
MOJICJTUPOBAHUH B
AJIEKTPOIHEPTETUKE U
IIEKTPOTEXHUKE

N /I-2nk-3 [IpumeHseT MeTo b
KOHCTPYHUPOBAHUS U
MOJICTTUPOBAHUS
AIEKTPUYECKUX MAILIUH IS
penieHus npodecCHOHaTbHBIX
3a1a4

3HaTh:

- HOPMaTHUBHYIO 0a3y 0 3JIEKTPUUYECKUM
MalluHaM;

- METOJUKH BBIIIOTHCHUSA
AJIIEKTPOMATrHUTHBIX PACYETOB IPH
KOHCTPYMPOBAHHUIO 3JIEKTPUUECKUX
MallnH;;

- OCHOBHBIE UICTOYHUKHU HAYYHO-
TEXHUYECKOH MH(pOpMAIMK 1O
KOHCTPYMPOBAHHUIO 3JIEKTPUUECKUX
MallyH.

YMETB:
- HCII0JIb30BaTh HOPMATUBHYIO

JIOKYMEHTAIUIO TI0 JIEKTPUUYECKUM
MallliHaM;

- 000CHOBBIBATH MPUHSITHE TEXHUUYECKUX
PELIEHUI IIPU CO3MAHUU DIIEKTPUUYECKUX
MallliH;

- IPOBOJIUTH PACUETHI AJIEKTPUUECKUX
MaIlIHH.

TIK-3 Croco6HOCTE
MPUHUMATH YYaCTHE B
MATCMATHYCCKOM U
KOMIIBIOTEPHOM
MOJICTTUPOBAHUU B
ANEKTPOIHEPTEeTUKE U
AIEKTPOTEXHUKE

N]1-7nik-3 Bmaneer 6a30BbIMu
WHCTPYMEHTAILHBIMH
CpEIICTBAMH CO3/TaHMS,
MOJICTTUPOBAHUS U
KOHCTPpYUPOBaHUS
AIIEKTPUYECKUX MAIIIHH B
AIIEKTPOIHEPTECTUKE

3HATH:

- OCHOBHBIE CTaHJAPTHI 110 IKCIUTyaTalluH
Y KOHCTPYMPOBAHMIO DJIEKTPUUECKHUX
MalllVH;

- METOJIMKH pacuéra napaMeTpoB
AIIEKTPUYECKUX MAIINH;

- METO/Ibl MOJIEJINPOBAHHUS IIEKTPUUECKUX
MaIIHH.

YMETB:
- IPOBOAUTH MOJEIUPOBAHUE

SJICKTPUYCCKUX MAIIHUH,
- UCIIOJIb30BATh TCXHUYCCKYIO JINTCPATYPY
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Koa u HaumeHoBaHue
KOMIIETCHIINH

Koa u HaumeHoBaHMe
HHAUKATOpa JOCTHKCHUSA
KOMIICTCHIIUHA

3amiaHupoBaHHbIE Pe3YabTATHI 00yYeHUsI

Y HOPMATHBHYIO JOKYMEHTAIUIO [IPU
MOJIETMPOBAHUU U KOHCTPYUPOBAHUU
ANEKTPUYECKUX MAIIWH;

- IPUMEHSTH NIPOTrPECCUBHBIE TEXHUUECKHE
peLIeHUs IPU CO3AAHUU SJIEKTPUUECKUX
MaIIHH.

2. MECTO JUCIUILINHBI B CTPYKTYPE OBPA30OBATEJBHOM ITIPOT'PAMMBI BO

JucuumumHa OTHOCHTCS K OCHOBHOM Mpo()eCCHOHANBbHOW 00pa3oBaTeNbHON IporpamMme
MopenupoBanue B 3J1€KTpOIHEpreTHKe u 3MekrporexHuke (nanee — OIIOII), HanpaBieHUs! TOATOTOBKH
13.04.02 DnexkTpo’HEpreTMka M HIIEKTPOTEXHHKA, YPOBEHb OOpa3oBaHMs: BbIciiee 0Opa3oBaHUE -

Marucrparypa.

bazupyercs Ha ypoBHE cpeHero o01iero oopa3oBaHusl.

Pe3ynbpTaThl 00y4eHus, MoJrydeHHbIE P OCBOEHUM JUCLUIUIMHBI, HEOOXOIMMBI IIPU BBIITOJHEHUN
BBIIYCKHOM KBaJU(UKALMOHHON PabOTBHI.




3. CTPYKTYPA U COAEP)KAHUE JUCHUIIJIMHbI
3.1 CTpyKTypa THCHUNIHHBI

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

Pacnipenenenue Tpy10eMKOCTH pa3zena (B 4acax) 1o BUJIaM y4eOHOI paboTh

Pasesb1/TeMbl § 5| e ™ S
Ne JTUCIUTUTAHBL/ (D OPMBI g 2|8 OHTaKTHAA paboTa 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 OO61u1ye cBeieHUs 0 6 2 2 - - - - - - - 4 - IlodzomogKa K neKyuiemy KOHmpoio:
KOHCTPYUPOBaHUU U [ToBTOpenue marepuana no pasaeny "O6mue
MPOEKTUPOBAHUU CBEJICHHS1 O KOHCTPYHPOBAHHUU U
INEKTPUYECKUX MAIIUH MPOEKTUPOBAHHUH JIEKTPUUECKUX MaIInH"
1.1 OO01111e CBEACHUS O 6 2 - - - - - - - 4 - Iloozomoexa Kk KoHmpobHOU pabome:
KOHCTPYHUPOBAaHUH U W3y4yenue marepuaiios 1o paszzaeny Oomine
MPOEKTUPOBAHUU CBEJICHHS O KOHCTPYHPOBAHHUU H
INEKTPUYECKUX MAIIUH MIPOEKTUPOBAHNUH 3JIEKTPUIECKUX MAIINH 1
MOJITOTOBKA K KOHTPOJIBHOH paboTte
I10020mo6Ka K npaKmu4eckum 3auAmuam:
Wzyuenne matepuana mo paszaeny "Oomue
CBEJICHHS! O KOHCTPYHPOBAHHUHU H
MIPOCKTUPOBAHHUH IJIEKTPUIECKUX MAITUH"
MOJITOTOBKA K BBITIOJIHEHUIO 3aJJaHUil Ha
MPaKTHYECKUX 3aHITUSIX
Camocmoamenvroe usyuenue
meopemuyuecko20 mamepuana: Mzyuenue
JIOTIOJTHUTENBHOTO MaTepHaia o paszierny
"OO01ue cBeIeHUS 0 KOHCTPYHPOBAHUH H
MIPOEKTUPOBAHHUH JIEKTPUIECKUX MAIINH"
H3yuenue mamepuanog 1umepamypHsix
UCHIOUHUKOB:
[3], cTp. 5-18
[10], cTp. 1-23
2 MonenupoBanue 8 2 - 2 - - - - - 4 - Iloo2omoeka kK npakmuuecKum 3aHAMUAM:

3JIEKTPUYECKUX MaIIUH.
MeTo1bI ONITUMAJIBHOTO
TIPOEKTUPOBAHUS

N3yueHnue marepuana o pasaeny
"MoaenupoBaHHe dIEKTPUIECKUX MaIIHH.
MeTo/1bl ONTUMAILHOTO MPOSKTUPOBAHUS"
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2.1

MogpenupoBanue
3JIEKTPUYECKUX MaIIUH.
Metoapl ONTUMATIBEHOTO

MIPOEKTUPOBAHUS

MOJIrOTOBKA K BBIIOJIHEHUIO 3aJaHUi Ha
MPaKTHYECKUX 3aHATHIX
Ilo020mo6Ka K KOHMPOILHOU padome:
N3ydyenne maTtepuaoB 10 pa3zierry
MopnenupoBaHUe HMEKTPUIECKUX MAIIHH.
MeTop! ONTUMATIBHOTO IIPOSKTUPOBAHNUS U
MOATOTOBKA K KOHTPOJIBHON paboTte
Ilo020moeka K meKyuiemy KOHmMpoio:
IToBTOpEHNE MaTepuana Mo pasaety
"MoaenupoBaHue 3JIEKTPUIECKUX MaIIHH.
MeToabl ONTUMAIBHOTO MPOEKTUPOBAHUS"
CamocmoamensHoe usyuenue
meopemuueckozo mamepuana: N3ydenne
JIOTIONTHUTEIBHOTO MaTepraa o pasaery
"MoaenupoBaHue JIEKTPUIECKUX MaIIHH.
MeTo1bl ONTUMAIBHOTO NPOEKTUPOBAHUS"
H3yuenue mamepuanog 1umepamypHbix
UCIOYHUKOG:

[5], ctp. 12- 92, cTp. 157-203, cTp. 240-256

[6], cTp. 133-147

KoncrpyupoBanue u
MPOEKTUPOBAHKE
TpanchopMaToOpoB

18

3.1

KonctpyupoBanue u
MPOEKTUPOBAHHE
TpanchopMaTopoB

18

Camocmoamenvhoe usyuenue
meopemuyuecko20 mamepuana: Vzyuenue
JIOTIONTHUTEIHHOTO MaTepraa o pasaery
"KoHcTpynpoBaHue U IPOEKTUPOBAHNE
TpaHchopmMaTopoB"

Iloozomogka kK npaKmu4ecKum 3aHAMUAM:
N3yueHnue marepuana no pasaeny
"KoHcTpyupoBaHue U IPOEKTUPOBAHUE
TpaHc(opMaTopoB" MOATOTOBKA K BEITTOIHEHHIO
3a7aHUH Ha IPAKTHYECKUX 3aHATHIX
Ilo020moeKa K KOHmMPOILHOU padome:
W3yuenne maTepHanoB Mo pasaeny
KoHncTpyupoBanue u npoeKTUpOBaHUE
TpaHCHOPMATOPOB U MOATOTOBKA K
KOHTPOJBHOI paboTe

Iloozomoexa kK mexkyuiemy KOHmMpOJI0:
IToBTOpEeHue MaTepuana 1no pasaeny
"KoHcTpynpoBaHue 1 IpOeKTUPOBAHNE
TpaHchopMaTopoB"




H3yuenue mamepuanog 1umepamypHsix
UCHOUYHUKO6:

[1], cTp. 3-36
[2], cTp. 34-48
[7], ctp. 9-89, cTp.231-354

4 KonctpynpoBanne u 14 6 CamocmoamensHoe usyuenue
MPOEKTUPOBAHNE meopemuyueckoz0 mamepuana: Vzyaeane
ACHHXPOHHBIX JIOTIOTHUTENBHOTO MaTepHaia o pa3zieiny
JBUTATENEH "KoHCcTpynpoBaHHe U IPOCKTHPOBAHHE
4.1 KonctpynpoBanne u 14 6 ACHHXPOHHBIX JBHUTaTesei”
MPOEKTHPOBAHNE IlodzomogKa K npaKmu4ecKum 3aHAMUAM:
ACHHXPOHHBIX W3yuenne maTepuana 1o pasaeiy
JBUTaTenei "KoHcTpynpoBaHue U IPOESKTUPOBAHUE
ACHHXPOHHBIX JIBUTaTeei" MOAroTOBKA K
BBITIOJTHEHHIO 33/IaHUI Ha MPaKTUYECKUX
3aHATHAX
Ilo020moeKka K KOHmMPOIbHOU padome:
N3y4yenne maTtepuaioB IO pas3zierry
KoncTpynpoBanue 1 MpoeKTHPOBAHUE
ACHHXPOHHBIX JBUTraTeNeH U IOATOTOBKA K
KOHTPOJILHOH paboTe
Ilo020mogKa K meKyuiemy KOHmMpoiio:
IToBTOpEeHue MaTepuana no pasaeny
"KoHcTpynpoBaHue U IPOEKTUPOBAHNE
ACHHXPOHHBIX JBUTaTENeH"
H3yuenue mamepuanog 1umepamypHbix
UCMOYHUKOG:
[4], cTp. 4-12
[10], cTp. 25 -39
5 KonctpyupoBanue u 22 10 CamocmosamensbHoe usyuenue
MPOEKTUPOBAHNE meopemuyueckozo mamepuana: Vzyaenne
TypOOTreHepaTopoB JIOTIOJTHUTEIBHOTO MaTepHaa o pas3zierny
5.1 Konctpyuposanue u 22 10 "KoHcTpynpoBaHue U IPOEKTUPOBAHUE
MPOEKTUPOBAHHE TypOorenepaTopos"”
TypOOTreHepaTopoB ITodzomoeka Kk npakmuyecKum 3aHAMUAM:

M3yuenne marepuana o pasaeny
"KoHcTpynpoBaHue 1 IpOeKTUPOBAHNE
TypOoTreHepaTopoB" MOArOTOBKA K
BBITNIOJIHCHHUIO Sa}IaHI/Iﬁ Ha MMPAKTUICCKUX
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3aHATHUIX
Ilo020mo6Ka K KORMPOIbHOU padome:
W3yueHne MaTepHaioB Mo pas3ueity
KoncTpynpoBanue u MpoeKTHPOBaHHE
TypOOTEeHEPaTOPOB U IMOATOTOBKA K
KOHTPOJBHOI paboTte
Ilodzomoeka K meKyuiemy KOHmMPOJIi0:
[ToBTOpeHne MaTepuana 1mo pa3aeiy
"KoHcTpynpoBaH#e U IPOSKTUPOBAHNE
TypOOrenepaTtopos"
H3yuenue mamepuanog iumepamypnolx
UCIOYHUKOB:

[8], ctp. 22-156, cTp. 321-337, ctp. 341-365,

crp. 378-417

KoncTpyupoBanue u
MIPOEKTUPOBAHUE
THIPOTCHEPaTOPOB

22

10

6.1

Konctpynposanue u
MPOEKTHPOBAHNE
THIPOTEHEPaTOPOB

22

10

Ilo0zomogKa K neKyuiemy KOHmpoio:
IToBTOpEeHue MaTepuana no pasaeny
"KoHcTpyupoBaHue U IpOEKTUPOBAHUE
TUIPOTeHEPaTOpOB"

Ilodzomogxa K KOHmMPOILHOU padome:
N3y4yenune maTtepraioB IO pas3zieiry
KoncTpynpoBanue 1 MpoeKTHPOBaHUE
THIPOTEHEPaTOPOB U MOATOTOBKA K
KOHTPOJBHOII paboTte
Camocmoamenvroe usyuenue
meopemuyuecko20 mamepuana: Vzyuenue
JIOTIOJTHUTEIHHOTO MaTepraa o pasaery
"KoHcTpynpoBaHHe U IPOEKTUPOBAHNE
TUIPOTeHePaToOpoB"

I10020mo6Ka K npaKmu4eckum 3auAmuam:
W3yyenne marepuaia 1o pasjaeny
"KoHcTpyupoBaHue U IPOEKTUPOBAHUE
TUPOTreHepaTOpOB" MOJArOTOBKA K
BBINOJIHEHHIO 33JJaHUH Ha IPAKTHYECKUX
3aHATHIX

H3yuenue mamepuanos 1umepanmypHsix
UCOYHUKOG:

[9], ctp.17-180, ctp. 260-289,

3adeT ¢ OLEHKOI

18.0

0.3

17.7

Bcero 3a cemecTp

108.0

32

16

0.3

42

17.7




‘ HToro 3a cemecTp ‘ 108.0 ‘ ‘ 32 ‘ - ‘ 16 ‘ - ‘ - ‘ 0.3 ‘ 59.7 ‘

Ipumeuanue: Jlex — nexuuu; JIab — naboparopusie padoTsl; [Ip — npaktudeckue 3ausatust; KIIP — aynuTopHble KOHCYIBTALUU IO KYPCOBBIM
npoekTtam/padoram; MKKII — nnauButyanbHble KOHCYIBTALUK 110 KYpCOBBIM IpoekTaM/padoraMm; I'K- rpymnoBsie KOHCYIbTallUU IO pa3jienaM
muctumunael, CP — camocrositenbHas pabota crynenrta; MKP — unast konraktHas padota; TK — Texynuit koHTpois; [TA — npoMexyrodHas
aTTecrauus



3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Obwue ceedenuss 0 KOHCMPYUPOBAHUY U NPOCKMUPOBAHUY INEKMPUYECKUX MAULUH

1.1. OGuiue cBeeHUS O KOHCTPYHUPOBAHUU U MMPOCKTUPOBAHUH JICKTPUUECKUX MAIIUH

[TocraHoBKa 3amaum Ha TpoeKkTHpoBaHuWe. Kputhueckas omeHka #  (QYHKIMOHAIBHO-
CTOMMOCTHOW aHaju3 CYIIECTBYIOIIMX KOHCTPYKIUMKA. BbiOop 6a30Boil KOHCTpyKuMH. Pa3zmepHbie
COOTHOUICHUS B 3JIEKTPUUYECKUX MallMHaxX. MammnaHas nocrosiHHas. [[puHIMN NOCTpOeHUs CEepHil.
[Ikanel MOILIHOCTEH, YacTOT BpallleHUs, BBHICOT OCH BpalleHusa. ['abapuTHble U YCTAaHOBOYHO-
NPUCOSAMHUTEIbHBIE  pa3Mepbl. MeToasl pacueTa u  KOHCTpympoBaHus. (OOecrneueHue
TEXHOJIOTUYHOCTH KOHCTPYKIMH. ObecriedyeHre OE30MaCHOCTH JKCILTyaTalluu AJIEKTPUYECKUX
MaiuH. OrnpezesieHle TIaBHBIX Pa3MEpPOB AEKTPUUECKUX MAIIUH. DJIEKTPOMArHUTHBIE HArpy3Ku
ANEKTPUYECKUX MAIIUH, OTPAaHUYEHHUS 0 UX BhIOOpY. PacueTHast MOIIHOCTG.

2. Moc)eﬂupoeaHue AJIEKMPUHEeCKUX MAuHr. Memoouvl onmumanbro2o npoeKmupoearus

2.1. MopenupoBaHue 3NIEKTPUIECKUX MAlIMH. MeTO bl ONTUMAIBLHOTO MPOSKTUPOBAHUS

O060061eHHbIIT MeTOIbI MaTeMaTHIEeCKOT0 MOJCIIUPOBAHMsI. THITBI MATEMATHYECKUX MOJICIICH.
Otanbl  CO3JaHMsl MaTeMaTHYeCKOW Mojenu. AmnmapaTHble W IporpaMMHBIE  CPeICcTBa
MaTEeMAaTHYECKOTO MOJCIUPOBAaHUS. MOJCIUPOBAHHUE JIEKTPOMEXAHUYECKHX CHCTEM C TIOMOIIBIO
nporpammbel ~ Simulink nakera Matlab. UYwucnennsie wmeroasl MopaenupoBanusa. [louck
MICEBAOONTHUMAIILHOTO BapruaHTa. OCOOCHHOCTH MPOCKTHPOBAHUS CEPUU IIEKTPUICSCKUX MAIIIUH. .

3. KOHCWlpVUDOG?ClHue U npoekmupoesearue mpchdmpMamopoe

3.1. KoHcTpyupoBaHue 1 NpoeKTUPOBAHUE TPAaHCHOPMATOPOB

BbiOop M olleHKa HCXOAHBIX JaHHBIX. BpIOOp aKTHBHBIX MaTepuasioB. MarHuTHas cucrema
COBPEMEHHOTO TpaHcopmaTopa. BiusHHE 3JIEKTPOTEXHUYECKOH CTadll H  KOHCTPYKIIUU
MarHMUTHOM CHCTEMBbl Ha XapakTepUCTUKH. BiusHue mNpPOBOAHMKOBOrO MaTepuaiga Ha
XapaKTepUCTHUKU M MaccorabapuTHbIE IOKa3aTeau TpaHchopMaTopa. BpiOOp KOHCTPYKTHBHBIX
dopm oomoTok. Kputepuu BeiOopa 0OMOTOK C Y4ETOM TEXHMUYECKUX MapaMeTpoB TpaHc(opmaropa
U 3aJJaHHBIX TpeOoBaHuil. Kpurepuu BbIOOpa pa3MepoB U KOJIMUYECTBA 3JIEMEHTAPHBIX MPOBOIHUKOB
B oOmoTkax. [loTepu B 0OMOTKaXx M METAJUIOKOHCTPYKIUSAX. PacyeT OCHOBHBIX M J100aBOYHBIX
oTephb. YIapHbIM TOK KOPOTKOro 3amblkaHus. Cuibl, JeHCTByrolIMEe Ha OOMOTKH B pPEXUME
KOpPOTKOro 3aMmblkaHus. OlpeneneHue Macchl 4acTe  MarHUTHOM — cucTeMbl. Pacuer
HaMarHM4uBawIled MomHOCTH. Pacuer morepp M TOKa XO010CTOro xoaa. KOHCTpyKTHBHBIE
UCTONHEeHusT Oaka TpaHcpopmaropoB. OCHOBHbIE TpeOOBAaHUS MO KOHTPOJNIO M  3alIUTe
TpaHc@opmatopos. [IprMeHeHne ycTpoicTB KOHTPOJIS U 3alllUThl CUJIOBBIX TPaHC(POPMATOPOB.

4. KOHCI’I’ZDVUDO6CIHM€ u npoekmuposearnue aCUHXpOHHbIX osucameneil

4.1. KoHCTpyHpOBaHHE 1 MPOEKTUPOBAHUE ACUHXPOHHBIX JBUTATENIEH

OcHOBHBIE cepUM aCUHXPOHHBIX JBuraresneid. KOHCTpyKIMM aCHMHXPOHHBIX  MAallMH.
OnpeneneHne TIJaBHBIX pa3MepoB. BpIOOp 31EKTPOMarHUTHBIX Harpy3okK, HMX BIMSHUE Ha
XapakTepucTUKU. Bo3aymnbiii 3a3op. Pacuér marnutHON wnenn AJl. Pacuér myckoBbIX
XapaKkTepUCTUK acCHHXpOHHOro nsurarens. Pacuér morepp m KIIJ[ acmHXpoHHOro nBUrarens.
Paboune xapakTepUCTUKU U UX PACUET..

5. Koncmpyuposanue u npoekmuposanue I’HVD602€H€DCZI’I’IOD06

5.1. KoHcTpynpoBaHue U IPOEKTUPOBAHKUE TypOOreHepaTOpoB
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Koncrpykuuu typboreneparopoB. BpiOop rimaBHbIX pa3mepoB. Pacuér oOMOTKHM sIKOpS.
Bozaymnsrnii 3a3op. Jlemndepras oomMorka. OTHOIIEHHE KOPOTKOTO 3aMbIKaHUsI, TOKH KOPOTKOTO
3aMbIKaHUs, CTaTHYECKasl MeperpykaeMocTb. BbriOop pasmepoB masza craTtopa B 3aBUCHUMOCTH OT
TUTA OXJaXaeHus. 3yOIoBas 30Ha U ApMo poropa. Pacuér marHuTHOM 1nenu. PacuéT Tpebyemoit
MIC obmotku Bo30yxneHus. IlpoexTupoBanue oOMOTOK Bo3Oyxkaenusa. Ilapamerpbl u
MIOCTOSTHHBIE BpPEMEHH. XapakTepucTuku TypOoreHepatopoB. Ilorepu u KIIJI. OcobernHoctH
TerioBoro pacdéra. OcoOeHHOCTH pacu€Ta MEXaHWYEeCKMX 4YacTeld Ha MPOYHOCTh. Pacuér
KPUTHYECKHUX YacTOT BpalICHUs pOTOpA..

6. Koncmpyuposanue u npoekmuposarue eudpoeeHepamopoe

6.1. KoHCcTpynpoBanue 1 NpOEKTUPOBAHUE THIPOTEHEPATOPOB

Konctpykuuu rugporeHepatopoB. Bpeibop rmaBHbBIX pasmepoB. OOMoTka cratopa. Bribop
pa3smepoB masa craropa. BbiOop pa3mMepoB MarHMTONpPOBOAA pPOTOpa U AEMI(EpHOH OOMOTKH.
Pacuer marnuTHON nenu. Pacuer oOMoTKHM BO30OykieHus. PacueT mapaMeTpoB M IOCTOSIHHBIX
BpeMmeHu ooMotok. [Torepu u KIIJI. Xapakrepuctuku ruaporeneparopa. OcoOEHHOCTH TEIJIOBOIO
¥ BEHTHIMOHHOTO pacueTa. Pacuer mHOAMSATHMKA W TOAMUIHUKOB. OcoOEHHOCTH pacdera
MEXAHUYECKUX YaCTEH Ha IPOYHOCTb.

3.3. TeMbl NIPaKTHYECKUX 3aHATHH

. Be16op onTuManbHOro BapuaHTa C MOMOIIBIO TEOPUU IPUHATUS PEILICHUM;
. Pacu€r mapameTpoB cxeMbl 3aMeleHusl TpaHchopMaTopa;

. TermoBoit pacy€t Tpanchopmaropa;

. Pacuér nmyCKOBBIX XapaKTEpUCTUK ACHHXPOHHOIO JIBUTaTEIs;

. Pacu€r perynupoBo4yHOIi XapaKTepUCTHKU TYpOOTEeHEepaTopa;

. Pacuér kpuTHdeckoii CKOPOCTH BpaIlIEHUS] pOTOpa TypOOreHepaTopa;

. Pacuér perynupoBoYHOI XapaKTepUCTUKH THPOreHEPATOPA;

. Mexanuyeckuil pacu€T poTopa ruaporeHeparopa.

01NN W~

3.4. Tembl 1a60paTOPHBIX PadoT
HE MPETYyCMOTPEHO

3.5 KoncyabTauuu

3.6 TemaTnka KypcoBbIX POEKTOB/KYPCOBBIX padoT
KypcoBoii mpoekT/ paboTa HEe MPeayCMOTPEHBI
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3.7. CooTBeTCTBHE Pa3/1eJiOB IHCHHMILIMHBI U opMu

YEMBIX B HUX KOMIIeTeHI Uil

3arIaHupOBaHHbBIC PE3YAbTAThl 00YUYEHUS 110

Howmep paznena

OreHouHOE CpE€ACTBO

Kopbt JUCLUIUINHEI (B (TUII 1 HAUMEHOBAHUE)
JUCLUIIIINHE
(8 cooTBETCTEHH ¢ pasnenom 1) WHIUKATOPOB cooTBeTcTBUM ¢ 11.3.1)
1]2]3]4[5]6s6
3HaTth:
OCHOBHBIE€ HCTOYHUKU HAyYHO-TEXHUYECKON KonTtponsnas pabora/Konrponsnas padora
nH(OpPMaLIUU IO KOHCTPYHUPOBAHUIO JIEKTPUUECKUX N-2nk-3 + Meroapbl pacuéTa MarHUTHOM LIENU
MalIiH JJIEKTPUYECKON MAIlIMHbI
METOJMKHU BBIITOJIHEHUS 3JIEKTPOMAarHUTHBIX PacuéToB TectupoBanue/Tect KoncrpyupoBanue
[P KOHCTPYUPOBAHUIO DIICKTPUUCCKUX MAILIH; N-2nk-3 + JJIEKTPUYECKUX MalMH. Pacuér MarHuTHON
LEMHU JIEKTPUUECKON MalllMHbI
HOPMaTUBHYIO 0a3y IO IEKTPUUYECKUM MallliHaM KonTtponsnas pabora/Konrponsaas padora
MeTtopabl pacu€Ta MArHUTHOM LIENH
BJIEKTPUYECKON MAIIHHBI
W-2rik-3 +
TectupoBanue/Tect KoncrpyupoBanue
3JIEKTPUYECKUX MAIIUH. PacyéT MarHuTHOM
L[EIU JIEKTPUYECKON MAIlMHbI
METOAbI MOAEINPOBAHUS DIEKTPUUECKAX MAIIUH NI-7rk-3 + TectupoBanue/Tect Pacu€r tpanchopmaTopon
METOJIMKH pacuéTa napaMeTpoB IEKTPUUECKUX KonTponbnas padora/KonTponbHas paboTa
MallliH NI-7nk-3 + TeroBble ¥ BEHTUIISALIMOHHBIE PACUETHI B
JJIEKTPUYECKUX MalIMHAX
OCHOBHBIE CTaHAAPTHI IO IKCILTyaTalluu U VJT-Tica + TectupoBanue/Tect Pacuér TpancdopmaTopon
KOHCTPYMPOBAHHUIO JIEKTPHYECKUX MAIINH
YMersn:
MMPOBOJANTH PACUETHI ANEKTPUUECKUX MAITUH NJ-2mx-3 + TectupoBanue/Tect Pacuér tpanchopmaTopon
00OCHOBBIBATh MPUHATHE TEXHUYECKHUX PEIICHUH MPH V203 + TectupoBanue/Tect Pacuér TpanchopmaTopon
CO3JJaHUU AIEKTPUYECKUX MAIIVH
HCIIOJIB30BaTh HOPMATUBHYIO JOKYMEHTALUIO 110 KonTtponbHas padora/KontponsHas pabora
BIIEKTPUYECKUM MAITUHAM NI-2nx-3 + Mertobl pacu€éTa MarHUTHOM LIENU
ANEKTPUYECKON MAITMHBI
IIPUMEHSATH NIPOTPECCUBHBIE TEXHUYECKUE PELLICHHUS NJ-7nk-3 + KonTtponbHas pabora/KonrpoabHas padora
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IIpH CO3JaHUH SJICKTPUICCKUX MAIlINH

TenoBrie BCHTUIIALMOHHBIC pvaéTBI B
QJICKTPUYCCKUX MAllIMHAX

UCIOJIb30BaTh TEXHUYECKYIO JINTEPATYPY U

TectupoBanue/Tect Pacuér Typbo u

HOPMAaTUBHYIO IOKYMEHTALMIO pu MojenupoBanuu u | M/1-7mk-3 TUAPOreHEPATOPOB

KOHCTPYMPOBAHUU JIEKTPUUECKUX MAIIUH

[IPOBOAUTH MOJEIUPOBAHUE NIEKTPUUECKUX MALIUH W7 TectupoBanue/Tect Pacuér Typ6o u
- TK-3

THIPOTEHEPATOPOB
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4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMIIVHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
2 cemecTp

Dopma peanuzaruu: [lncemennas padota
1. Kontponbnas pabora MeToapl pacuéTa MAarHUTHOM LENH 3JIEKTPUIECKON MAIIUHBI
(KonTpoawsHas pabora)
2. KonTponbHast pabota TernoBbie M BEHTHISIUOHHBIC PACYETHI B JIEKTPUYESCKUX MAIIMHAX
(KonTpoawsHas pabora)
3. Tect KoncTpyrnpoBaHue 31€KTPUUECKUX MaIIMH. PacuéT MarHuTHOM 1enH 3JIeKTPUYECKOn
MamuHsbl (TectupoBaHue)
4. Tect Pacuér Tpanchopmaropos (TectupoBanue)
5. Tect Pacuér Typ60o u runporenepatopos (TecTtupoBanue)

banmibHO-pedTUHTOBasA CTPYKTYpa AUCLUILINHBI SABIISETCS NPUIOKEHUEM A.

4.2 IlpoMe:kyTOoUYHAs aTTeCTALUS MO JUCHUIINHE

3auem ¢ oyeuxoui (Cemecmp Ne2)
OneHka ompenensieTcss B COOTBETCTBUU ¢ IlomokeHneM o OalIbHO-PEUTHHTOBOM CHUCTEME IS
crynentoB HUY «MDOW» Ha ocHOBaHUYU CEMECTPOBOM M aTTECTAIIMOHHON COCTaBIISIOIINX

B numnmnoM BeICTaBIsETCS OICHKA 3a 2 CEMCCTD.

Ipumeyanue: OneHOYHBIE MAaTEPUAIBI 110 TUCIUILIMHE TPUBECHBI B (DOHIE OLIEHOYHBIX
matepuanos OITOII.

5. YYEBHO-METOANYECKOE OBECIHEYHEHUE JUCHUIIJINHBI

5.1 ITeyaTHbIE U IJIEKTPOHHbIE H3IAHNS

1. banb, B. b. Pacuer TpancdopmaTopoB : yueOHOE ocobue mo KypcaM "IIeKTpuIecKue
MamuHbl", "[IpoekTUpOBaHNE PIEKTPUUECKUX MAIIKH" 110 HAIPaBIEHUIO "DJIEKTPOTEXHUKA U
anektposnepreruka" / B. b. banp, C. U. Konsuios, M. B. [lanuxun, Hau. uccnea. yu-tr "MOU" . —
M. : U31-80 MO, 2016 . —40 c. - ISBN 978-5-7046-1687-0 .
http://elib.mpei.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentl
d=8441;

2. bauypun, H. . Tpancdopmartopsl Toka. Pacuersl u konctpykuuu / H. W. bauypun ; Pen. A. M.
3anecckuii . — M.-JI. : DHeprus, 1964 . — 376 c. — (MoHorpaduit mo >aeKTpUYecKUM anmnaparam
BBICOKOTO HaIPSKEHUA) .;

3. Mertoauueckoe rmocodue no Kkypcam "OCHOBBI TEXHUUECKUX PACYETOB B AJIEKTPOMEXaHUKE" ,
"Nnxeneproe npoextupoBanne u CAIIP snextpuueckux mammH": KoHcTpynpoBaHue
ACMHXPOHHBIX JIeKTpuyeckux MamuH / M. A. AHToHOB, ['. A. CemeHnuykoB, MocK. SHepr. HH-T
(MBU TV) . — Mockga : U3a-80 MDU, 1996 . — 27 c. - BP-2 3k3.(kx-2) .;

4. Cemenuykos, I'. A. Yue6HOe MpoeKTHpOBaHNE aCHHXPOHHBIX ABUTaTeNel : MeToauueckoe
nocobue 1o kKypey "lIpoekTrupoBanne dIEKTPUISCKUX MAIIHH", TIO HATIPABJICHUIO
"DNEeKTPOTEXHUKA, dJIEKTPOMEXAHUKA U AIEKTPOTEXHOJIOTUN", IO CIIELUATBHOCTH
"Onekrpomexanuka" / I'. A. CemenuykoB, Mock. sHepr. uH-T (MOU TVY) . — M. : Undopmanextpo,
2002 .24 ¢,
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5. T'amanun, M. I1. MeToasl YUCIEHHOTO aHaau3a MaTeMaTudeckux mozeneit / M. I1. IN'ananun, E.
b. CaenkoB . — M. : I3a-8o MI'TY um. H.D. baymana, 2010 . — 591 c. — (Maremarudeckoe
MOJICTTMPOBAaHUE B TEXHUKE U B TexHoJorun) . - ISBN 978-5-7038-3252-3 .;

6. PycakoB A.M.- "[IpoekTupoBaHre AMEKTPUICCKUX MAIIIMH aBTOHOMHBIX 0OBEKTORB",
WznatenserBo: "MDU", Mocksa, 2012 - (304 c.)
https://www.studentlibrary.ru/book/ISBN9785383007549.html;

7. A. B. Tpambunikwuii- "Pacuet tpanchopmaropos", M3znatenscreo: "['"OHTU HKTII CCCP.
['maBHas penakius sHEpreTudecKon mureparypol”, Jlennnrpan, Mocksa, 1938 - (382 c.)
https://biblioclub.ru/index.php?page=book&id=212699;

8. U3Bekos, B. U. [IpoekTupoBanue TypOOreHepaTopoB : yueOHOE MOCOOHe Ik BY30B 110
HanpaBiieHuo "DiekTpodHepreruka’: [mocesml. 75-neturo MOU] / B. U. U3eekos, H. A. Cepuxus,
A. U. A6pamoB . — 2-e uzn., nepepad. u non . — M. : Uzn-Bo MOU, 2005 . — 440 c. - ISBN 5-7046-
1193-1

9. Abpamos, A. U. [IpoexkTupoBaHue THAPOTCHEPATOPOB U CHHXPOHHBIX KOMIIEHCATOPOB : Y4eOHOe
nocoOue JUIst By30B I10 CIIeUaIbHOCTH "Dnekrpuueckue Mammubl" / A. M. AGpamos, A. B.
HBanoB-CMmoitenckunii . — M. : Beicmag mixona, 1978 . — 312 ¢.;

10. AnexceeB-MoxoB, C. H. Yuebnoe nmocodue no kypcy "IIpoekTupoBaHue IeKTPHIECKUX
MammH": Pacder U mpoeKTUPOBaHNE THXOXOAHBIX BHICOKOMOMEHTHBIX 3ekTpoasurareneii / C. H.
AnekceeB-Moxos, 10O. JI. Kynuk, B. I'. Koanuk ; Pen. A. H. Ctonsipos ; Mock. auepr. un-t (MON)
.— M. : U3g-Bo MDMU, 1980 . - 46 c..

5.2 JIunieH3MOHHOE ¥ CBOOOHO pacnpocTpaHseMoe MPOrpaMMHOe odecrneyeHue:
1. Office / Poccuiickuit makeT 0(MCHBIX IPOTrpamm;

2. Windows / OniepanrionHasi cucrema cemeiicta Linux;

3. MathCad;

4. Acrobat;

5. AutoCAD/ T Flex CAD (Bepcus A o0ydaromuxcs 1 npernojaBaTeneit).

5.3 UaTepHeT-pecypcesl, BKJIIOYas NPodecCHOHAIbHBIC 0a3bI JaHHBIX 1 HH(POPMAIIMOHHO-
CIIPaBOYHbIE CHCTEMbI:

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

2. 9BC "YHuBepcuTeTcKkas 6u0JM0TEKA OHIANH" -
http://biblioclub.ru/index.php?page=main_ub_red

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

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

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

6. HaumonasbHasi 3JieKTpoHHasi 6ubanorexa - https://rusneb.ru/

7. 93BC "KoncyabsTanT crygenra' - hitp://www.studentlibrary.ru/

8. DunexkTponnas 6udmorexka MOU (36 MIOM) - http://elib.mpei.ru/login.php

9. IMopTan oTKPHITHIX AaHHBIX Poccuiickoii @exepanuu - https://data.gov.ru

10. ba3a oTKpbBITHIX JaHHBIX MUHUCTEPCTBA TPY/Ia U CONUANBbHOI 3aUTHI PD -
https://rosmintrud.ru/opendata

11. Ba3a OTKPBITHIX IaHHBIX NPO(ecCHOHAIBHBIX CTAHAAPTOB MUHHMCTEPCTBA TPYAA U
conuaabHoi 3aumThl P® - http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-
blok/natsionalnyy-reestr-professionalnykh-standartov/

12. Ba3a OTKPBITHIX JaHHBIX MHHHCTEPCTBA IKOHOMHYECKOTro pa3Butus P® -
http://www.economy.gov.ru

13. Uudopmanmnonno-cnpapoynas cucrema «Kongexc/Texakcenepr» - Hitp:\\proinfosoft.ru;
http://docs.cntd.ru/

14. HauMoHaIbHBII MOpTAaJI OHIalH 00yyeHus: «OTKpbITOE 06pa3zoBanue» - https://openedu.ru
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15. O¢puunanbHblii caiT @eaepajbHOrO areHTCTBA N0 TEXHHYECKOMY PeryJHMpOBAHHUIO H
MeTpoJioruu - http://protect.gost.ru/

6. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHUE JUCHUIIJIMHBI

Tun noMemeHunst Homep aynuropun, OcHanenue
HaHMEeHOBaHHe
VY4eOHbIC ayAUTOPUH IS K-409, YueOnas rapTra co CKaMbei, CTOJI IIpenogaBarelis,
MIPOBEICHUS JICKITMOHHBIX ayIUTOpUS CTYJI, JOCKa MeJIoBast

3aHATHUH U TEKyIIero
KOHTPOJISI

VY4eOHbIC ayAUTOPUH IS
MPOBEACHUS TPAKTUUYECKUX
saastuii, KP u KII

K-411, Yuebnas
ayIUTOpUs

ImapTta co CKaMBeﬁ, CTOJ Ip€noaaBaTeiid,
CTYyJI, JOCKa MEJI0OBaA

Y4eOHbIe ayAUTOPHH IS

K-409, Yuebnas

mapra co cKambei, CTOJI Iperno/iaBaTeris,

MPOBEACHUS ayIUTOPUS CTYJI, JOCKa MeJIoBast
IIPOMEKYTOUHOU
aTTeCTalluU
ITomerienus mist HTB-303, CTOJI KOMITBIOTEPHBIN, CTYJI, CTOJ
CaMOCTOSATEIIbHON PabOThI KommnbrorepHsrii MMCHMEHHBIH, BELIAIKA IJI1 ONEXKIbI,

YUTAJIbHBIN 321

KOMITbIOTEpHAs CETh C BBIXOJ0M B MHTEpHET,
KOMIIBIOTEp MEePCOHATIBLHBIN, IPUHTED,

KOHIUITOHEP
[Tomemnienus 1jst XpaHeHUs 3-403/50, CTyn, mKad
o0opynoBaHus U y4eOHOTO [Tomemenue xad.
WHBEHTaps "TOD"
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

KOHCTpYI/IpOBaHI/Ie QJICKTPUICCKUX MAIINH

(Ha3BaHME AUCIMILIMHBI)

2 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1
KM-2
KM-3

KM-4
KM-5

Tect KoHncTpynpoBaHue 37€eKTpUUECKUX MAIIUH. Pac4€T MarHUTHOM LIENU AJIEKTPUUECKON
MamuHsbl (TectupoBaHue)

KonTponbhas pabota Meroabl pacuéTa MarHUTHOM 1ETH IEKTPUYECKON MalTHbI
(KontpomnpsHas pabora)

Tect Pacuér tpanchopmaropos (TectupoBanue)

Tect Pacuér Typ6o u runporeneparopoB (TectupoBanue)

KonTponbhas pabota TersioBbie 1 BEHTUISIIUOHHBIE PACUETHI B SJIEKTPHUUSCKUX MAIlIMHAX
(KontponpHas pabota)

Bujx npome:xyTo4HOI aTTecTanMu — 3a4eT C OLIEHKOM.

Wunekc KM- | KM- | KM- | KM- | KM-
Howep Paznen nucnurmHb KM: L 2 3 4 >
paszena Henens 4 8 10 14 15
KM:
1 OO61ure cBeieHNs 0 KOHCTPYUPOBAHUU U
MPOEKTUPOBAHUHU ANEKTPUUECKIX MAIINH
11 OO61ue cBeieHNs 0 KOHCTPYUPOBAHUU U + +
IPOEKTHUPOBAHUU JIEKTPUUECKUX MAIIUH
2 MonenupoBaHue MEKTPHYECKUX MaIuH. MeToabl
ONTUMAJILHOTO TPOSKTHUPOBAHUS
21 MonenupoBaHue MMEKTPHYECKUX MaIuH. MeToabl + + 4
ONTUMAJILHOTO TPOSKTHUPOBAHUS
3 KoHcTpynpoBaHue 1 IpoeKTUPOBaHHE
TpaHchopMaTopoB
31 KoHcTpynpoBaHue 1 IpoeKTHPOBaHHE +
' TpaHchopMaTopoB
4 KoHcTpynpoBaHue U NpoeKTHPOBaHUE ACHHXPOHHBIX
JIBUTATENCH
41 KOHCprHEOBaHHe U MIPOEKTUPOBAHUE ACHHXPOHHBIX + +
JIBUTATEINCH
5 KoncTpynpoBaHnue u NpoeKTHpOBaHHE
TypOOT€HEPaTOPOB
51 KonctpynpoBaHnue u poeKTHPOBaHHE + +
' TypOOT€HEPaTOPOB
5 KoHcTpynpoBaHue U MpOEeKTHPOBAHHE
T'HJIPOT€HEPATOPOB
6.1 KoHcTpynpoBanue U MpOeKTHPOBAHHE +
T'HJIPOT€HEPATOPOB
Bec KM, %: | 10 30 20 20 20
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