MuHHCTEPCTBO HAYKH U BbICIIEero oOpasosanusi PO
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BbICILLIET0 00pa3oBaHus
«Haumno HaIbHBIH HCCJIEI0 BaTEeIbCKUI yHUBepcuTeT «MIW»
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Y poBenns 00pa3oBaHusi: BbICIee 00pa30BaHue - MArucTpaTypa

®opma o0yuenusi: Ounas

Pa0oyasi nporpaMma JMCUUILINHBI
KOHCTPYUPOBAHHUE DJIEKTPUYECKUX MAIIINMH

Baok: Baok 1 «Incuynamnsas (Moaym)»
YacTb 00pazoBaTeIbHOM .
YacTtsb, hopMupyemMasi y4aCTHUKAMHU 00pa30BaTe/IbHbIX OTHOLUEHMH
Npor paMMBbl:
Ne TUCHHIIMHBI IO Y4eOHOM
yrcoHomy B1.4.13.02.02
IUIAHY:
TpynoeMKkocTh B 3a4eTHBIX
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IUIAHY:
Jlexnun 2 cemecTp- 32 yaca;
IlpakTHyeckue 3aHATUA 2 cemecTp- 16 yacos;
JlagopaTtopHbie padoThI He MpeIyCMOTPEHO YIeOHbIM IIAHOM
Kouncynbsranuu MPOBOIMTCS] B PAMKAX YACOB ayIMTOPHbIX 3aHATHIA
CamocTosiTe/ibHast paGoTa 2 cemecTp- 59,7 yaca;

B ToM yucJje Ha KIVKP He MpeIyCMOTPEHO Y4eOHbIM IIAHOM
Huasi koHTaKkTHAs PadoTa MPOBOJMTCS] B PAMKAX YACOB ayIMTOPHbIX 3aHATHI

BKJIIOYAS:
TecTupoBanue
Konrpoabnasi pa6ora
IIpoMe:xyTOUHAN aTTeCcTALMS:

3auyeT ¢ oLeHKOM 2 cemecTp- 0,3 yaca;
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ITPOI'PAMMY COCTABMUJIL:

MNognucaHo aeKTpoHHoM nognuceko ®TEO0Y BO «HUY «M3U»

CsefleHuA o BRagensLe L3N M3K

Bnapeney, Banb B.B.
IIpenonaBarens Wnermudrratop R7e85ac51-BalVB-d054€f20 B.b. baigs
(IOIKHOCTB ) (oammcs) (pacumdpoBka
TIO/ITICH)
COI'TACOBAHO:
MNoanucaHo 3NeKTpoHHOM nognuceko $TEOY BO «HUY «M3U»
CeeneHua o snagensie U3 MoK
P OBOI[I/ITCJIB o Bhapgeney Ko3zbMuHa U.C.
00pa30BaTENILHON NPOrPaAMMBI Apermugnsarop Ra036a963 Kozminals-f85c8f2a HN.C. KospMuna
(IOJKHOCTb, y4eHas CTENeHb, YYCHOE 3BaHHUE) (moamucs) (pacmugpoBka
TIO/IITUCH)
MoanucaHo 31eKTpoHHOW nognuckio ®rE0Y BO «HUY «M3U»
v 19 CeeneHua o snagensie U3 MoK
3aBeyIOIMi BBITYCKAOIIEH Bramenen TynLCKAR B.H. 5
Kad)e 1§03 NperTnduratop R292b173d-TulskyVN-7e812934 B.H. Tynbckuit
(MOJKHOCTB, y4eHas CTeNeHb, YYEHOE 3BaHHUE) (moArwcsk) (pacmindpoBka

TIO/ITIMCH)



1. HEJIX 1 3AJJAYU OCBOEHMUA N CIUITJINHBI
Ienp ocBoeHHA NMCUHUIIMHBI. ABIIETCS W3YYCHHE METONOB KOHCTPYMPOBAHMS JIIEKTPHYECKUX
MallliH, OCOOCHHOCTEH KOHCTPYHMPOBAHMS U PAcy€Ta XapaKTEPUCTUK OIJIEKTPUYECKHUX JBHraTelaed H
IeHEPaTOPOB
3anaun QM CHHMIIMHBI
- 3HAKOMCTBO OOYYAIOIMXCS C MPOLECCOM KOHCTPYMPOBAHUS HIEKTPHUYECKUX MAILMH, €ro
sTanaMu, TEPMHUHOJIOTMEH W HOpMAaTHBHOW 0a3oif;
- 3HAKOMCTBO O0YYaIOLMXCS C TBOPYECKUMH U pacUETHBIMHU 3aJJa4aM U [IPH KOHCTPYHUPOBAHUU
NIEKTPUYECKUX MAIVH;
- OCBOCHHE AJITOPUTMOB ONTUMM3ALIMM KOHCTPYKTHUBHBIX JIEMEHTOB IEKTPHYECKHUX MAILVH;
- IPHOOPETEHNE HABBIKOB NPHHATHA U OOOCHOBAHMS KOHKPETHBIX TEXHUUECKHX PEIICHUH NpU
KOHCTPYHMPOBAaHUU DIIEKTPUYECKUX MAIIVH.

dopMupyeMbie y 00YyJarOIerocs KOMIeTe HIUM ¥ 3aIUIaHAPOBAHHBIC Pe3yJbTaThbl 00y4e HUS TI0
JCIMIUIMHE, COOTHECEHHbIC C MHAMKATOPAMH 10CTH Ke HUSI KOMIeTe H I Mii |

Koa u HauMeHOBaHue Koa 1 HauMeHoOBaHue 3amiaHupoBaHHbIE Pe3yJbTaThl 00yYeHHsI
KOMIICTCHIIUU I/IH[[I/IKaTOPa JOCTHKCHUSA
KOMIIE Te HIINH
ITK-3 CriocobHOCTH N-2pk3 [pumenser metoapr | 3HATH.
NPUHIMAThH y4acTHE B KOHCTPYHUPOBAHUSI U - HOPMATHBHYIO 0a3y M0 3JIEKTPHIECKUM
MaTEMATHIECKOM H MOJIEUPOBAHHS MalIIMHAM
KOMIIbIOTCPHOM SJICKTPUYCCKUX MalIvH AJIA - METOJWKHU BBITIOJTHCHUS
MOJIEIMPOBAHIH B peleHnst TpodeCcCHOHATBHBIX ANEKTPOMATHUTHBIX Pacy&TOB MPH
ANEKTPOIHEPIETUKE U 3aja4 KOHCTPYHPOBAHHIO SJICKTPHICCKHX
JJIEKTPOTEXHUKE MaIlnH;;

- OCHOBHBIE MICTOYHHKH HAYYHO-
TEXHMYECKON MHPOpMAIH TIO
KOHCTPYMPOBAHUIO 3JIEKTPUYECKHX
MATIIIVH.

YMETh:
- UCTIOJIb30BaTh HOPMATHUBHYIO

JIOKyMEHTAIMIO TI0 JICKTPHYECKUM
MaIliHAM;

- 00OCHOBBIBATH MPHHATHE TEXHIIECKHUX
peIICHNIA TPY CO3JJaHHUH DJICKTPHICCKUX

MalIIIVH,
- IPOBOJIMTH PACUETHI MIEKTPUIECKUX
MaIIVH.
IT1K-3 CrocoOHOCTE N/I-7rk-3 Bnaneer 6a3oBbIMuU 3HaTb.
NPUHUMATh y4acTHe B MHCTPYMEHTaIbHBIMHU - OCHOBHBIC CTaHAAPTBI MO SKCIUTyaTallH
MaTeMaTHIECKOM U CpeACTBaMHM CO3JIaHUs, A KOHCTPYHUPOBAHMIO 3JICKTPUICCKHX
KOMIILFOTEPHOM MOJICJTUPOBAHKS | MaHvH,
MOJZIEIIMPOBAHUU B KOHCTPYUPOBaHUSA - METOIMKH pacuéra napamMeTpos
ANIEKTPOIHEPIeTUKE U ANEKTPUIECKUX MAIlVH B JNICKTPHICCKHUX MAIINH,
ANIEKTPOTECXHHUKE AIIEKTPOIHEPIreTUKE - METOABI MOICJIMPOBAHNA SJICKTPUICCKUX
MalIlVH.
YMETh:

- IPOBOAUTH MOACIUPOBAHUC
SJICKTPUICCKHX MAIIMH,;
- MCIIOJIb30BATh TCXHHMYCCKYIO JIMTCPATYPY
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Koa u HamMeHoBaHue Koa u HamMeHoOBaHue 3aHJIaHI/Ip0BaHHLIe pe3yabTaThbl Oﬁy‘leﬂl/lﬂ
KOMIIE TEHIINHU HHIAUKATOPA JOCTHUKEC HUHA
KOMIIETEHIINHU

Y HOPMATHBHYIO JTOKYMEHTAIMIO TpU
MOJIEJIMPOBAHUN U KOHCTPYUPOBAaHUU
ANMEKTPUUECKUX MaILIVH;

- IPUMEHATDH TPOrPECCHUBHBIE TEXHUYECKUE
peLIeHHs NIPU CO3JAHUU SNIEKTPHUYECKHX
MallVH.

2. MECTO JUCHUILIMHBI B CTPYKTYPE OGPA30OBATEJBHOM ITPOT PAMMBI BO

JlucimnvHa ~ OTHOCUTCST K = OCHOBHOM  Tpo)eCCHOHANbHOM — 00pa3oBaTENbHOM  IMporpaMme
MonenmupoBaHre B IJEKTPO3HEpreTuke U snekrporexnuke (nanee — OIIOIN), HampaBieHus] MOATOTOBKH
13.04.02 DnexkTpo’HEpreTUKa W DIEKTPOTEXHWKA, YPOBEHb OOpa30BaHMs: BEHICIIEe o0Opa3oBaHUE -
MarucTpaTypa.

basupyeTcs Ha ypoBHE cpeaHETO 0011Iero o0pa3oBaHus.

Pe3ynbrarsl 00y4eHus1, NOIy4eHHbIE NPH OCBOCHHM AMCIMIUIMHBI, HEOOXOJMMBI IPU BBIIOJIHEHUH
BBIIYCKHON KBaJM(pUKAIMOHHON pPabOTHI.




3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHBI

3.1 CTpyKkTypa Q¥ CIHILIMHBI
OO01ast Tpy10€MKOCTh TUCIMIUIMHBI COCTABIAET 3 3aUeTHBIX e1uHuIIbl, 108 yacos.

0 Pacnpenenenune Tpy m0eMKOCTH pasjesa (B 4acax) 1o BujiaM yueOHo i paboThl
Pasnesns/TeMbl S5 & K 5 P
Ne | macrmmmnsl/hopmMel sl 3 OHTaKTHAs paboTa CoziepkaHne CaMOCTOATENTbHOM PaboTh/
/1 TP OM €3Ky TOY HOM o8| 3 5 Koucynpranus VKP A PaGotaB Toaroroska x METOMYECKUE YKA3aHHUS
aTrecTALNN g | @ e ot Fep T rie | ik | Tk cemectpe | oo
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 OO01ue cBeICHUS O 6 2 2 - - - - - - - 4 - Ilo020moe6Ka K mexyuiemy KOHmp oo:
KOHCTPYHPOBAHUH 1 [MoBTOpeHue marepuana o pazaeiny " Oove
MIPOEKTUPOBAHUU CBEJICHNUS O KOHCTPYHUPOBAHUH U
ANEKTPUICCKUX M AIINH PO EKTUP OBAHHH HJICKTP HIECKUX MAITITHH"
1.1 OO01me cBeIEHUS O 6 2 - - - - - - - 4 - Ilo0z0moeka Kk KOHmMPOJILHOU padome:
KOHCTPYHPOBaHHH U N3ydenne matepruanos 1o pazaeiy Ooriue
MIPOEKTHPOBAHUI CBEJICHUS O KOHCTPYHUPOBAHUH H
IIEKTPUICCKUX MAIIAH PO EKTUP OBAHHH DJICKTP MIECKUX MAIITHH 1
MOJIrOTOBKA K KOHTPOJILHOH pabote
Ilo020mo6Ka K npaKmuyecKum 3a HAMUAM
W3zyuenue matepuana no pasneny " O0upe
CBEJICHUS 0 KOHCTPYHUPOBAHHIH I
PO EKTUP OBAHHH JICKTP HIECKUX MAIITHH"
[OITOTOBKA K BHITIOJHEHUIO 33 [aHIH Ha
MPaKTHISCKUX 3aHSITHIX
CamocmonmenvHoe uzyueHue
meopemuyeckoeo mamepuana: VIzyuenue
JOTIOJIHUTEIIFHOTO MaTepHajaIio pa3ueiy
"O01ue cBeACHUS 0 KOHCTPY UPOBAaHUH 1
MIPOEKTHP OBAHHH JICKTPUIECCKIX M aAITH"
H3yuenue mamepuanoe 1umepamypHuix
UCHIOYHUKO8:
[10], ctp. 1-23
2 Mo nemipoBanue 8 2 - 2 - - - - - 4 - I10020mo6Ka K npaKmuyecKum 3aHAmuam:
INEKTPUICCKUX M AIIIHH. W3yuenne maTepuana no pasieiy
MeTo 1b1 ONITUM aJILHOTO "M o zenup OBaHHE HJICKTP HYECKUX MATITHH.
TP OEKTHP OBAHUS MeTo b OTITUMaTEHOTO TP OEKTUPOBAHUA "
2.1 Mo empoBaHue 8 2 - 2 - - - - - 4 - [IOATOTOBKA K BHIIIOJIHEHUIO 3aJaHUM Ha
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3JIEKTPUYECKUXMallIUH.
MeTo b1 OIITUM aJILHOTO
MIPOEKTUPOBAHLA

MPaKTHYCCKUX 3aHSATHIX
1lo020mo6Ka K KOHMPO1bHOU padome:
V3y4yeHne MaTepHaioB 0 pa3zieity
Mo zenupoBaHue INEKTPUUECKUX MALIHH.
MeToapI ONITUM aJIbHOTO NP OEKTUPOBAHMS U
MOATOTOBKA K KOHTPOJBHOH pabote
110020 mo6Ka kK meKyuwemy KoHmp ouo:
INoBTOpeHue Marepuara o pasaeny
"M o envp OBaHHE SIIEKTP UIECKUX M ATITHH.
MeTo/1p OTITUM aJTEHOTO IP OSKTUPOBaHUA "
CamocmosnmensHoe usyuenue
meopemuyeckozo mamepuana: VIzyuenue
JIOTIOJIHUTENIFHOTO MaTepHAaJAIIo Pa3ieiy
"Mo ienp OBaHUE 3JIEKTPUUESCKUX MAIIIKH.
MeTo1p OTITUMaJTEHOTO MP OSKTUPOBaHUA "
H3yuenue mamepuanog 1umepamypHsix
UCOYHUKOE:

[5], ctp. 12- 92, c1p. 157-203, c1p. 240-256

Kouctpyuposannen
MIPOEKTUP OBAHHE
TpancdopmaTopos

18

31

Konctpyuposanuen
MPOCKTHPOBaHUE
TpancdopmaTopoB

18

Camocmoamenvroe uzyyeHue
meopemuyeckozo mamepuana: VIzyuenue
JIOTIOJTHUTENILHOTO MaTEpHAJIa IO Pa3iety
"KoHcTpyHnpoBaHUe U IPOEKTUPOBAaHNE
Tpancdopmatopos"

110020 mo6Ka K npakmuyeckum 3aHAmuAM:
W3yuenue Mmatepuana 1o pasaeiy
"KoHCTpyHpOBaHUE U TP OEKTHPOBAHHE
TpaHCOPMATOPOB" OO TOBKA K BHITTOJIHECHAIO
3a/laHUM Ha TPAKTUYECKUX3aHATHAX
Ilo0d20moeka K KOHmMPO.ILHOU padome:
N3ydenune matepuaios 1o pazaeity
KoHcTpyupoBaHue v IpOEeKTUP OBaHHE
TpaHc)OpMAaTOPOB U IMOATOTOBKA K
KOHTPOJIbHOU padote

I1o020mo6Ka K meKyuiemy KOHmp oio:
[ToBTOpEHune Mareprana 1o pazaeiy
"KoHcTpyHnpoBaHre U P OEKTHPOBAHUE
TpaHchopmMaTopoB”

H3yuenue mamepuanog 1umepamypHsix
UCHIOUHUKO06:




[1], cTp. 3-36
[7], c1p.9-89, c1p.231-354

4 KoHnctpynpoBanue n 14 6 Camocmosnmenvroe uzy4enue
MIPOEKTUPOBAHME meopemuyeckozo mamepuana: sydenue
ACUHXPOHHBIX JOTIOJIHUTENIFHOTO MaTepHaaIio pas3ieiy
JIBUTATEIICH "KoHCTpyHpOBaHUE U IPOEKTUPOBAHHE
4.1 Kounctpyuposannen 14 6 ACHHXPOHHBIX ABUTaTENEH"
IIPOEKTUPOBaHUE Ilo020mo6Ka K npakmuyeckum 3aHAMUAM:
ACUHXPOHHBIX W3yuenue matepuana no pasaeiy
JBUTATEINCH "KoHCTpyHpOBaHUE U TP OEKTUPOBAHUE
ACUHXPOHHBIX IBUraTesieil" moAroToBKa K
BBIIOJIHEHUIO 33JaHUI Ha IIP aKTHY €CKHUX
3aHATUAX
I1o020mo6Ka kK KOHmMPO.TbHOU padome:
N3ydenune matepuanos o pazaeiy
KoHcTpyunpoBaHue v IpOEKTUP OBaHHE
ACHHXPOHHBIX IBUraTeJIeH U IO rOTOBKA K
KOHTPOJIbHOU paboTe
Io020mo6xa Kk meKyuwiemy KoHmp ouo:
[ToBTOpEHNE MaTeprana o pazaeiny
"KoHcTpyupoBaHUe U P OEKTUP OBAHHE
ACHHXpOHHBIXABUTaTENEH"
H3yuenue mamepuanog 1umep anypHvix
UCHIOUHUKO06:
[10], ctp. 25 -39
5 KonctpyupoBanue u 22 10 Camocmoamenvroe uzyyenue
MIPOCKTUP OBAHHE meopemuyeckozo mamepuana: Vzyaenie
TypOOTreHepaTopoB JIOIIOJIHUTENIbHOTO MaTepraiato pa3aeity
51 KonctpyupoBanue u 22 10 "KoHCTpyHpOBaHHE U TP OSKTUPOBAHUE
IPOCKTUPOBAHIC TypOoreHeparopos"
TypOoreHepaTopoB Ilo020mo6Ka K npakmuyeckum 3aHAMUAM:

V3y4yenne MaTepuana mo pasueiy
"KoHCTpyHpOBaHUE U IPOEKTHPOBAHHE
TypOOTEeHEepaTopoB" MOrOTOBKA K
BBITIOJITHCHHIO 3a11aH1/1171 Ha MPaKTUICCKUX
3AHATUAX

Ilo020moe6Ka K KOHmMPOIbHOU padome:
V3y4eHne MaTepualioB 10 pa3ieity
KoHcTpynpoBaHue v MPOESKTUP OBaHHE
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TypOOTeHEePaToPoB U MOATOTOBKA K
KOHTPOJIBHOM pabore
I10020mo6Kka k mexywiemy KoHmp ouo:
[ToBTOpEHue mareprana 1o pazaeiy
"KoHCTpyHpoBaHre 1 P OEKTHP OBaHNE
TypOoTeHeparopos"
H3yuenue mamepuanog 1umep anypHvix
UCHIOYHUKO6:

[8], c1p. 22-156, c1p. 321-337, c1p. 341-365,

ctp. 378-417

6 KoHcTpynpoBanue u
IIPOEKTHPOBAHUE
TUAPOTEHEPATOPOB

22

10

6.1 Konctpyupoanueu
IIPOEKTHPOBAHUE
TUAPOTCHEPATOPOB

22

10

Ilo0z0mo6Kka Kk mexywiemy Koump ouo:
IloBTOp€EHUe Marepuara 10 pasieiy
"KoHCTpyupOoBaHUE U IPOEKTUPOBAHUE
THpOoreHeparopos”

Ilo020moe6Ka K KOHMPOILHOU padome:
W3yueHune MmaTepuaioB 10 pasesy
KoHcTpyunpoBaHue v IpOEKTUP OBaHHE
TUAPOTEHEPATOPOB U IO AFOTOBKAK
KOHTPOJIbHOU pabote
Camocmosamenvroe uzyyeHue
meopemuyeckozo mamepuana: Isyuenue
JIOTIOJTHUTENILHOTO MaTepuajaro pasaeiy
"KoHCTpyHpOBaHHE U P OEKTUPOBAHUE
THJIpOTeHEPATOpoOB"

110020mo6Ka K npaKmuy4ecKum 3aHAMuUAM:
Nzydenne matepuana mo pasaeiy
"KoHCTpyHpOBaHUE U TP OEKTHPOBAHHE
TUJPOTEHEPATOPOB" 1O ArOTOBKA K
BBIITOJIHEHUIO 33JaHUI HA TIP AKTHY €CKHUX
3aHATUAX

H3yuenue mamepuanog iumep amyproix
UCHIOYHUKO06:

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

3a4deTrc OIleHKOH

18.0

0.3

177

Bcero 3a cemecTp

108.0

32

16

0.3

42

17.7

HToro 3a cemectp

108.0

32

16

0.3

59.7

Ipumeyanmue: Jlex — neximy; Jla6 — maGopatopueie pabotsr; [Ip — mpakTuueckue 3avsitus; KIIP — aynuropHble KOHCYJIBTAIMKA 10 KypCOBBIM
npoekraM/paboram; MKKII — nHnuBHUIYya pbHbIE KOHCYJIBTAIMM TIO KypCOBBIM TpoekTam/padoram; ['K- rpymmoBbie KOHCYNIbTAIMK TIO pa3jesiaM




nuciurmvebl; CP — camocTosTenbHas padora cryaenra; UKP — unas konrakrnas padora; TK — rexymmit konTpons; [1TA — npomexyrodHas
aTTecTalys



3.2 Kparkoe coaep:xkaHue pa3jiejoB
1. Obwue ceedenus 0 KOHCMPYUPOBAHUY U NP OEKNUD 0BAHUY DIeKMPUYECKUX MAUUUH

1.1. O6mwe cBepeHNs O KOHCTPYHPOBAaHUH Y NPOSKTHPOBAHUH JIEKTPUYECKHUX MAIUH

[ToctaHoBKa 3amauM Ha TpoekTUpoBaHue. Kpuruueckass oOueHKa U (yHKIMOHAJIbHO-
CTOMMOCTHOM aHaJM3 CYIIECTBYIONMMX KOHCTPYKIWi. BpiOop 0a30Boii KOHCTpykimu. Pa3mepHbie
COOTHOIIICHHSI B DJIEKTPUUECKUX MallMHaX. MaimHHasi mocTostHHAsA. [IpuHIMI mocTpoeHus cepHil.
[lIxanmpr MOUTHOCTEH, YacTOT BpallleHWs, BBHICOT OCHU BpaimieHus. [abapurHble M YCTaHOBOYHO-
IPUCOEIMHUTENbHBIE  pa3Mepbl. MeToapl  pacueTta UM KOHCTpyuwpoBaHuws. OOecrnieueHue
TEXHOJIOTUYHOCTH KOHCTpYKIMU. OOecrmeyeHne O€30MacCHOCTH OJKCIUTyaTallMi  AEKTPHIECKUX
MammH. OnpesneneHye TIaBHBIX pa3MEpPOB NIEKTPHMUECKHUX MAUIMH. DJIEKTPOMAarHUTHBIE HArpy3KH
ANEKTPUUECKUX MAIllMH, OrpaHH4eHus Mo MX BBIOOpY. PacueTHas MOIIHOCTD.

2. Mooenuposarue s1ekmpuieckux mawun. Memoovl onmumanibHo20 npoekmup 0 8aHu s

2.1. MoaenupoBaHue 3JIEKTPUYECKUX MAIIMH. MeTOAbl ONTUMAJILHOTO MPOEKTHUPOBAHUS

O0600meHHpii MeTonpl MaTeMaTHIECKOr0 MOJCIUPOBAHKA. THIBI MaTeMaTHIECKUX MOJICIICH.
Ortambl  cO3MaHWs MaTeMaTHIEeCKOM MOAEIM. ATmmapaTHble W TPOTpaMMHBIE  CpeJCTBa
MaTEeMaTHIECKOr0 MOJEUPOBaHuA. MoJenrpoBaHue 3IEKTPOMEXAHMIECKUX CHCTEM C TOMOIIBIO
nporpaMMbl  Simulink makera Matlab. Yucnennsle  MeToasl  MozaenupoBanus.  [lomck
TMICEBIOONTHMANILHOrO BapuaHTa. OCOOEHHOCTH TPOSKTHPOBAHUS CEPHH AJICKTPUISCKUX MAIIIHH. .

3. Koncmpyuposganue u npoekmupoganue mpanchopmamopos

3.1. KoncTpynpoBaHue | MPOSKTUPOBAHHE TpPaHCHOPMATOPOB

Bribop M oleHKa HMCXOMHBIX JIaHHBIX. BBIOOp aKTHBHBIX MaTepuasnioB. MarHurHas cucteMa
COBPEMEHHOr0  TpaHcopmaTopa. BrusgHMe  3MEKTPOTEXHMYECKOM CTall W KOHCTPYKIMH
MarHMTHOM  CHCTEMBl HAa  XapakTepUCTHKWA. BiusHMe DNPOBOJHMKOBOIO  MaTepuaja Ha
XapaKTepUCTUKA W MaccorabapurHple ToKazaTesnd TpaHcdopmaropa. BbrIOOp KOHCTPYKTHMBHBIX
¢dopm obMoTok. Kpurepru BeiOOpa 0OMOTOK C yU€TOM TEXHHUECKUX NapaMeTpoB TpaHC(hopMaTopa
U 3a7aHHBIX TpeOoBanuid. Kpurepun BbIOOpa pa3MepoB M KOJIMYECTBA AIIEMEHTAPHBIX MPOBOAHUKOB
B obMorkax. [Torepu B 0OMOTKax M METAJUIOKOHCTPYKIMSX. PacueT OCHOBHBIX M J100aBOYHBIX
MOTePh. Y AApHBIA TOK KOPOTKOro 3ambikaHus. CWibl, JEWUCTBYIOIME HA OOMOTKA B PEXHUME
KOpOTKOro  3aMblkaHusg. OrmpejeneHde Macchl 4YacTe  MarHurHoM cucteMbl. Pacuer
HaMarHm4uBamoleil MommHocTu. Pacdyer mnorepp M TOka XxonocToro xona. KoHCTpyKTHBHBIE
ucrionHenuss 0aka TpaHcopMmartopoB. OcHOBHbIE TpeOOBaHMSI 1O KOHTPOIIO M 3allUTe
TpaHchopmaTopoB. [IprmMeHeHHe yCTPOWCTB KOHTPOJS M 3aLIUThI CWIOBBIX TPaHC(HOPMATOPOB.

4. Koncmpyuposgarue u npoeKmup08anue aCuHXpOHHbIX 0guzameliell

4.1. KoncTpynpoBaHHE ¥ IPOCKTUPOBAHUE ACHHXPOHHBIX JBUraTeseu

OCHOBHBIE  CEpUM  ACHHXPOHHBbIX  ABHMratesied.  KOHCTpYKIMM  aCHMHXpPOHHBIX  MAaIIMH.
OmnpeneneHde TJaBHBIX pa3MepoB. BbIOOp ANEKTPOMArHUTHBIX HATPY30K, UX BIMSHHE Ha
XapakTepucTukd. Bo3mymmeiii  3a3op. Pacuér wmarmmtHoM unemm AJl. Pacu€r myCKOBBIX
XapaKTEepUCTUK acuHXpoHHoro nsurartens. Pacuér morepp u KIIJ| acuHxpoHHOro aBHraTens.
PaGouwe xapakTepUCTHKHA M X PACUET..

5. Koncmpyuposanue u npoexmuposanue mypboz2enepamopos

5.1. KoHcTpynpoBaHue | NMPOEKTUPOBAaHHE TYpOOreHepaTopoB
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Konctpykimm TypOorenepaTtopoB. BpiOop rmmaBHbIx pa3mepoB. Pacuér oOMOTKH sKOps.
Boznymmeiii 3a30p. demndepras oOmorka. OTHOIIEHHE KOPOTKOTO 3aMBIKAHWSI, TOKH KOPOTKOTO
3aMBIKaHUs, CTaTUYECKas Meperpy’kaeMocTb. BriOOp pa3smMepoB ma3za cTaTopa B 3aBUCHMOCTH OT
THMA OXJaKIeHus. 3yOroBas 30Ha U sipMo poropa. Pacuér marmurHoi nerm. Pacuér TpebOyemoii
MJIC obmorku Bo3Oyxknaenus. IlpoexTupoBanne o0OMOTOK BO30OyxaeHus. Ilapamerpsl u
TOCTOSTHHBIE BpeMEHH. XapakTepucTwku TypOorenepatopoB. Ilorepm u KII[. OcobGenHoctu
TemwioBoro pacuyéra. (OcOOEHHOCTH pacdyéTa MEXaHMYECKHX 4YacTel Ha TMpOYHOCTh. Pacuér
KPUTHYECKHX YacTOT BPAIICHHS POTOPA..

6. Koucmpyuposarue u npoexmuposanue 2uop o2eHepamopos

6.1. KoHcTpynpoBaHue U MPOCKTUPOBAHUE THIPOrE€HEPATOPOB

Konctpykimm ruporeHepatopoB. BreiOop rmaBHbIX pa3mepoB. OOmoTka cratopa. Bwibop
pasmMepoB masza cratopa. BpiOOp pa3smMepoB MarHMUTONpOBOIA pPOTOpa U JAeMIpepHOil OOMOTKH.
Pacuer marnurHOl nerm. Pacuer oOMOTKM BO3OyxaeHus. Pacuer mapaMeTpoB M NOCTOSHHBIX
Bpemenn oomorok. [lorepu m KIIJI. Xapaktepuctuku runporeHepatopa. OCoOE€HHOCTH TEILIOBOTO
U BEHTWLILMOHHOrO pacuera. PacdeT mnoamaTHMka W noAmmnHUKoB. OcCoOEHHOCTH pacueTa
MEXaHWYECKUX YacTel Ha MPOUHOCTb.

3.3. TeMbl NpaKkTU4e CKUX 3aHATHH
1. BeiOop onruManbHOTO BapHaHTa C MOMOIIBIO TCOPHH TIPHHATHS PEIICHHI;
. Pacuér mapameTpoB cxemMbl 3aMeIeHHs TpaHChopMaTopa;
. TermoBo#i pacu€r TpaHcdopmaTopa;
. Pacuér mycKkoBbIX XapaKT€pPUCTUK ACUHXPOHHOTO JIBUraTelIs;
. Pacuér perynmmpoBoyHON XapaKTepUCTHUKU TypOoreHepartopa;
. Pacuér xpurraeckoil CKOpocTH BpallleHus: poTopa TypOoreHeparopa;
. Pacuér perynmpoBOYHON XapaKTEPUCTUKU THAPOr€HEpaTOpa;
. Mexannueckuid pacy€T poTopa ruaporeHepaTopa.

03 N D W

3.4. TeMbl 1a00paTOPHBIX padoT
HE TPETyCMOTPEHO

3.5 KoncyabTauuu

3.6 TemaTuKa KYpCOBBIX PO€ KTOB/KYPCOBBIX padoT
KypcoBoit npoext/ pabora He mpeaycMOTPEHbI
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3.7. CooTBeTCTBHE pa3ie ioB IUCHUIUVINHBI M ()OPMHUPYEMbIX B HUX KOMII€TEHIU it

3ariaHupoBaHHbIE Pe3yJbTAThl 00yYEHHS IO

Homep paznena

O1eHOYHOE CPEeaCTBO

Komer JUCLMIUIMHBL (B (TUn ¥ HaUMEHOBaHUE)
JUCLIMIUINHE
(8 cooTBETCTRHM ¢ pasnesiom 1) MHIIUKATOPOB COOTBETCTBMM C 11.3.1)
1{2|3|4]5]6
3HaTh:
OCHOBHBIC UCTOYHHUKU HAYYHO-TEXHUYECKOU KonrponmpHast pabora/KonrponsHast pabora
uHpOpMAIMK TI0O KOHCTPYHPOBAHHIO AJIEKTPUIECKUX N-2rk-3 + Mertoas! pacuéTa MarHiTHOW LiETIA
MaIlvH ANEKTPUYECKON MAIIAHBI
METO/IMKH BBITIOIHEHUSI AJIEKTPOMArHUTHBIX PacuE€TOB TectupoBanue/Tect KoHcTpyrpoBaHue
[IPY KOHCTPYUPOBAHUIO DIEKTPUYECKHUX MAIINH; N-2rk-3 + UIEKTPUYECKUX MalMH. Pac4ér MmarHurHou
LIETM 3JIEKTPUIECKON MaIlMHbI
HOPMAaTHBHYIO0 0a3y MO ANEKTPHIECKUM MAalIUHAM KonrponbHas pabora/KonrponsHast pabora
MeTonbl pacu€Ta MarHiTHOM LETN
ANEKTPUIECKON MAIIAHBI
NJI-2nkc-3 +
TectupoBanue/Tect KonctpyupoBanue
ANEKTPUYECKUX MalH. Pacu€T MarHuTHoOM
LT DJICKTPUIECKON MalIUHBI
METObI MOJICTIMPOBAHKS AICKTPHICCKUX MAIIHH N-7Trx-3 + TectupoBanue/Tect Pacuér TpanchopmaTopon
METOIUKU pacu€Ta napaMeTpoB IEKTPUIECKHX KonrpomsHast pabora/KonrposnbHast pabora
MaIIuH W-7Trx3 + TermioBbie M BEHTWIALMOHHBIE PacyEThI B
EKTPUUECKUX MaIIMHAX
OCHOBHBIEC CTAaHIAPTHI 0 IKCIUTyaTalud U W75 + TectupoBanue/Tect Pacuér TpanchopmaTopoB
KOHCTPYHMPOBAHHUIO NIEKTPHUECKUX MaIMH
Ymerh:
MPOBOJUTH PACUEThI AMEKTPUIECKUX MAIIUH N 1-2pxc-3 + Tectupoanue/Tect Pacuér TpanchopmaTopoB
00OCHOBBIBATH MPHHATHE TEXHMYECKUX PELICHHA TpU WJ1-21155 + TectupoBanue/Tect Pacuér TpanchopmaTopoB
CO3/1aHUU DJIEKTPUYECKUX MallWH
UCTIONTE30BAaTh HOPMATHBHYIO JTOKYMEHTAIMIO TIO KonrponsHast padora/KonrponsHasi pabora
INEKTPUIECKUM MalllMHAM NI-2k3 + Mertonbl pacu€éTa MarHuTHOM LTI
IICKTPUIECCKONM MaIlliHbI
NPUMEHAITHh MPOTPECCUBHBIC TEXHUUECKHC PEIICHUS N]1- T3 + KonrponbHast pabora/KonrponbHasi pabora
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npu CO3JaHNN SJICKTPUICCKHUX MAlINH

TerioBble ¥ BEHTWISIMOHHEIC paCLIéTLI B
OJICKTPUICCKUX MallrHaXxX

UCTIONB30BaTh TEXHUYECKYIO JIMTEPATypy U

TectupoBanue/Tect PacuéT Typ6o u

HOPMATHBHYIO JTOKYMEHTAIMIO Tpu MonenupoBanuu U | MJI-7mk.3 THAPOreHEPaTOPOB

KOHCTPYMPOBAHUM DIIEKTPUYECKHX MalllH

MPOBOJUTH MOJEJIMPOBAHUE AIEKTPUUECKHUX MAIIH WJI-7 TectupoBanue/Tect PacuéT Typ6o u
- TIK-3

THIPOreHEPATOPOB
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4. KOMIIETEHTHOCTHO-OPUEHTUPOBAHHBIE OLIEHOYHBIE CPEJICTBA JJISI
KOHTPOJISI OCBOEHMSI PE3YJIBTATOB OBYUYEHUS 11O JUCLUIIJIUHE
(TEKYL{ U KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMS
MO JUCLUILIUHE)

4.1. Tekyummmii KOHTPOJIb ycIIeBae MOCTH
2 cemecTp

dopma peammaimr: [lucemenHast pabora
1. Konrponbnast pabora MeTonbl pacuéTa MarHiTHOM [IeTH 3JIEKTPUYECKON MAllHbBI
(KonrponsHast pabora)
2. KonrponbHast pabora TerioBbie ¥ BEHTWIAIMOHHBIE PACUYETHI B JICKTPHIECKUX MaIlMHAX
(KonrponbHas pabora)
3. Tect KoHcTpynpoBaHue 3MEKTpUUECKHUX MallvH. PacuéT MarHuTHOM LETH 31EeKTPUIEeCKOM
Manmsel (TecTupoBanue)
4. Tect Pacuét Tpanchopmartopos (TecTupoBanwe)
5. Tect Pacuér Typ60 1 runporenepatopoB (TecTupoBanue)

bannbHo-pelTUHrOBasi CTPYKTYpa JUCLMIUIMHBI SIBIISIETCS NPWIOKEHHEM A.

4.2 TIpomesKyTo4YHAasi aTTe CTAIMS 10 JUCLHUILIMHE

3auem ¢ oyenxou (Cemecmp No2)
Ouenka ompenesieTcs B COOTBeTCTBUM ¢ [lojokeHMeM O OasuibHO-PEUTHMHTOBOM CHUCTEME JJIA
crynerroB HUY «MOW» Ha ocHOBaHMM CEMECTPOBOM M ATTECTAIMOHHON COCTABIISIFOIINX

IIpumeyanne: OneHOUHbIE MaTEPHAIIBI 110 AVCIMIUIMHE MPUBEACHBI B (JOHIE OLEHOYHBIX
marepuasio OITOII.

5. YYUEBHO-METOJANYECKOE OBECIIEYEHHUE U CHUIIVIMHbI

5.1 IleyaTHble U 3J1e KTPOHHBIE U3AAHUSA

1. bans, B. b. Pacuet TpancdopmaTopos : yueOHOe nocodue 1o Kypcam "DIeKTprUIecKue
MammHbl", "TIpoekTHpoBaHNE 3IEKTPUYECKUX MAIMH' 10 HANPABJICHUIO "DJIEKTPOTEXHUKA U
snektposHepretuka” / B. b. bane, C. U. Konbuios, M. B. [Tanuxun, Ham. uccnen. yn-r "MOUN" . —
M. : U3n-Bo MBOU, 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. U. Tpanchopmartops! Toka. PacueTs ukonctpykmu / H. U. bauypun ; Pex. A. M.
3anecckuii . — M.-JI. : Dreprus, 1964 . —376 c.— (Mororpaduii Mo >IEKTPHYSCKUM armapaTam
BBICOKOT'O HATIPSIKCHUS) .;

3. MeTtonuueckoe nocodue 1o Kkypcam'"OCHOBBI TEXHUUECKUX PacyeToB B
anexTpomexanuke”,"mwkeHepHoe mnpoekTtupoBanue U CAIIP snexkrpuyeckux mammi" :
KoHcTpynpoBaHne aCHHXPOHHBIX »JeKTprueckux MammH / M. A. AxroHos, I'. A. CeMeHYyKOB,
Mock. suepr. ua-T (MOU TY). —1996 . — 27 c. - BP-2 9k3.(kx-2) .;

4. CemenuykoB, . A. YueOHOe IPOCKTHPOBAaHUE ACHHXPOHHBIX JBUraTesiel : Metognueckoe
nocobue 1o Kypey "[IpoexTupoBaHue ANEKTPUUECKUX MAIMH", TIO HAMpPaBJICHHIO
"INEeKTPOTEXHUKA, HIIEKTPOMEXAHUKA M AIEKTPOTEXHOIOTUU", TIO CIIEIMAILHOCTH
"Onexrpomexanuka” / I'. A. CemenuykoB, Mock. suepr. uH-T (MOU TY) . — M. : UndopmanexTpo,
2002 .—24c.;

5. 'ananun, M. I1. MeTonnl YMCAEHHOr0 aHaIm3a MaTeMaTtudeckux moaeiei / M. I1. IN'ananun, E.
b. CaBenkoB . — M. : U3n-so MI'TY um. H.D. baymana, 2010 . — 591 c. — (MaremaTuueckoe
MOJICJIMPOBaHME B TEXHHKE W B TexHonoruy) . - ISBN 978-5-7038-3252-3
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6. PycakoB A.M.- "TIpoekTrpoBaHHue 3JICKTPHIECKUX MAIIMH aBTOHOMHBIX OOBEKTOB',
WznarenscTro: "MDU", Mocksa, 2012 - (304 c.)
https://www.studentlibrary.ru/book/ISBN9785383007549. html;

7. A. B. Tpam6Oukwmit- "Pacuet TpanchopmaropoB”, Mznaremscrso: "TOHTU HKTIT CCCP.
['maBHas peakiws sHepreTUdeckon ymrepatypbl”, Jlennnrpaa, Mocksa, 1938 - (382 c.)
https://biblioc lub.ru/index.php? page=book& id=212699;

8. N3Bekos, B. U. IIpoexTupoBanue TypOOoreHepaTopoB : yueOHoe MocoOue MJisi BY30B IO
HampaBiieHro "JnekTposHepreTuka': [nocssm. 75-neturo MOU] / B. U. U3sekos, H. A. Cepuxun,
A. . AbpamoB . — 2-e m., epepad. u gom . — M. : U3g-Bo MOU, 2005 . — 440 c. - ISBN 5-7046-
1193-1

9. A6pamos, A. U. IIpoekTrupoBaHre TUIPOTEHEPATOPOB M CUHXPOHHBIX KOMTICHCATOPOB : Y4eOHOE
nocoOue JIJIst BY30B M0 CIeMalbHOCTH '"Diekrpruueckue Mammsel" / A. U. A6pamos, A. B.
HMBanoB-Cmonenckuii . — M. : Bricmias mikomna, 1978 . — 312 c.;

10. Anexcees-MoxoB, C. H. Yue6noe nocodue mno xypcy "[IpoekTupoBaHue >IEKTPHIECKUX
ManmH'": PacdeT v MpoeKTUPOBAHUE THUXOXOAHBIX BBICOKOMOMEHTHBIX 3nekTpoasurateneit / C. H.
AnexceeB-Moxos, 1O. JI. Kymuk, B. I'. Kopamuk ; Pen. A. H. CtonsapoB ; Mock. suepr. ua-1 (MOU)
.—M. : U3n-Bo MOU, 1980 . —46 c..

5.2 JIunie H3MOHHOE H CBOOOHO PACTPOCTPaHsIeMOe MPOTPaAMMHOE 00ecnedeHue
1. Office;

2. Windows;

3. MathCad,;

4. Acrobat;

5. AutoCAD (Bepcust 1iisi 00y4aronmXxcsl ¥ NpernogaBaTesicii).

5.3 UnTepHeT-pecypchl, BKIKYas NpodeccuoHANbHbIE 0a3bl JAHHBIX M MH(OPMAIMOHHO -
CIPaBOYHbIC CHCTEMBbI:

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

2. 3BC "YHuBepcuTeTcKasi 0u0JH0oTeKA OHJIAHH"" -

http//biblioc lub.ru/index. php?page=main_ub_red

3. Hayunasi snekTpoHHas 6ubmoreka - https://elibrary.ru/

4. baza nannbix BUHHUTH online - http://www.viniti.ru/

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

6. HanpmoHajbHasi 3j1e KTPoHHasi 6udmoTeka - https://rusneb.ru/

7. 9BC "KoucyabTanT crygenTa" - hitp//www.studentlibrary.ru/

8. DaexTponnas 6mb6amoreka MOU (36 MDMN) - http://elib.mpei.ru/login.php

9. Ilopran oTKPBITHIX JaHHBIX Poccuiickoii @ enepanuu - https:/data.gov.ru

10. ba3a oTKPBITHIX JaHHBIX MHUHHUCTEPCTBA TPYAA U COMHAILHOM 3amUThI PD -
https://rosmintrud.ru/opendata

11. ba3a oTKPBITHIX JaAHHBIX NPO(eCcCHOHATLHBIX CTAHJIAPTOB MUHHCTEPCTBA TPYAA H
conuanbHo¥ 3aumTel P® - http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-
blok/natsiona Inyy-reestr-professionalnykh-standartov/

12. ba3a oTKPBITHIX JaHHBIX MUHHCTEPCTBA IKOHOMUYECKOr0 pa3BuTusA PO -
http://www.economy.gov.ru

13. UudopmanuonHo-cnpaBouHasi cucrema «Kogexce/Texakcnepr» - Http:\\proinfosoft.ru;
http://docs.cntd.ru/

14. HaunonansHBIH MOPTAJ OHJIAIH 00y4e HUs1 « OTKPBITOE 06pa3oBanue» - https://openedu.ru
15. OpunnanbHubIii caidT @ eqepajibHOTO0 are HTCTBA M0 TEXHUYECKOMY PeTyJIMPOBAHUIO U
mMeTpoJioruu - http:/protect.gost.ru/
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6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JMCIUIIJIMHBI

Tun mome e HUs Homep aynuropumu, OcHamenne
HAUMCHOBaHHUEC
YdeOHbIe ayauTopun IS K-409, Yuebuas rapTa co CKaMbeH, CTOJ TpernoaBaTers,
MPOBEJICHUS JICKIMOHHBIX ayIUTOpHs CTYJ, TOCKa MEJIOBast

3aHATHI U TEKYLLETO
KOHTPOJISL

YyeOHble ayAUTOpUN IS
TMPOBEICHMUS MPAKTUICCKUX
samrtri, KP u KI1

K-411, YuecOnas
ayJIUTOpHsI

rapra co CKaMbeii, CTOJ MpernoiaBaTels,
CTYJ, J0OCKa MEJIOBas

YueOHbIC ayauTOpUn IS

K-409, Yuebuas

rapra co CKaMbeH, CTOJ MpeTiofaBaTelIs,

TPOBE IS HUSI ayJIUTOpust CTYII, IOCKa MEJIOBast
IIPOM €Ky TOYHON
aTTeCTal|H
ITomermenus s HTB-303, CTOJI KOMIIbIOTEPHBIH, CTYJI, CTOJ
CaMOCTOSITEIILHON paOOoThI KomnbroTepHbIii [IMCHMEHHBIN, BEIIaJIKa s OJEK/IbL,

YUTAJILHBIN 34T

KOMIIBIOTEPHAsl CETh € BBIXONOM B MHTEpHET,
KOMIIbIOTEP TIEPCOHAJIBHBIN, IIPUHTED,

KOHIHIIMOHEP
[Tomemenus 111 XpaHeHUs 3-403/56, CTyJ, mKad
o0opynoBaHusl U y4eOHOTO [Tomerenre kad.
WHBEHTaps "TOD"
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Ipunoxenne A

BAJUIBHO-PEUTUHIOBASI CTPYKTYPA JJUCHUILIUHBI

KoHcTpynpoBanue 31eKTprUYeCKuX MalllnH

(Ha3BaHME JVICLMIUINHBI)

2 cemecTp

Hepe YE€Hb KOHTPOJbHBIX MepOl'lpl/lﬂTI/[ﬁ TEKYIIET0 KOHTPOJIA YCII€ BACMOCTH 110 JUCIHHUIIJINHE:

KM-1
KM-2
KM-3

KM-4
KM-5

Tect KoHCTpynpoBaHHE NIEKTPUUECKUX MAlMH. PacyéTr MarHUTHOM LIENH IEKTPUYECKOU
MammHbl (TecTupoBanue)

KonrponeHass pa®ora MeTonbl pacuéTa MarHuTHON IIETM JIEKTPHYECKON MaIIHMHBI
(KonrpompHast pabora)

Tect Pacuér TpancdopmatopoB (TectupoBanue)

Tect Pacuér Typbo u runporerepaTopoB (TecTupoBanme)

KonrponbHas pabora TerioBble 1 BEHTWISILIMOHHBIE PacdETHI B ANEKTPHUECKUX MaIlMHAX
(KonrponbHas pabora)

Bua nmpoMeskKyTo4HoO# aTTecTaluu — 3a4€T C OLCHKOM.

Wunexc KM- | KM- [ KM- | KM- | KM-
Howmep R KM: 1 2 3 4 S
pazneina Henens 4 8 10 14 15
KM:
1 OOuwe cBeeHUsT O KOHCTPYUPOBAHUU U
MPOCKTHPOBAHUHU JJIEKTPUUECKHUX MAaIH
11 OO0muwe cBefieHuss O KOHCTPYHPOBAaHUM U N N
MPOCKTHPOBAHUHU JJIEKTPUUECKHUX MAIIUH
5 MonenrpoBaHue 3JIEKTPUUECKUX MallH. MeTombl
ONTHUMAJILHOTO TIPOCKTHUPOBAHHSI
21 MonenupoBaHre ANEKTPUIECKUX MalMH. MeTombl N N +
ONTHUMAJILHOTO TIPOSKTHUPOBAHMSI
3 KoncTpynpoBanue 1 npoeKkTHpOBaHUE
TpaHchopMaTOpPOB
31 KoHcTpynpoBanue u IpoeKTHPOBaHUE +
TpaHchopMaTOpoB
4 KoHcTpynpoBanue W MpOEKTUPOBAHHE ACHHXPOHHBIX
JIBUraTelnei
41 KOHCTpYI/lpf)BaHI/Ie Y TIPOSKTHUPOBAHUE aCHHXPOHHBIX N N
JBUraTesnei
5 KoHcTpynpoBaHre W TPOSKTHPOBAHUE
TypOOTreHepaTOpOB
51 KoHcTpynpoBaHue W IpOeKTHPOBaHUE N N
' TypOOTreHepaTOpoB
6 KoncTpynpoBanue H IPOECKTHUPOBAHUE
THIIPOTEHEPATOPOB
6.1 KoHcTpynpoBanue u HMpoeKTHpOBaHUE +
THJIPOTeHEPATOPOB
Bec KM, %:{ 10 30 20 20 20
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