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

Hanpagsienne noaroroBku/cnenuaibHoctTs: 13.03.02 DiieKTpodHepreTKa H 3JIEKTPOTEXHHKA
HaumeHoBaHune 00pa3oBaTe/bHOI NPOrpaMMbl: JJIeKTPOTEXHUKA U 3JIeKTPHPUKALMA
YpoBeHb 00pa3oBaHus: BbiclIee 00pa3oBaHue - faKkajlaBpuaT

®opma o0yueHusi: Ounas

Pabouass nporpaMma QM CHUILIHHBI
IJIIEKTPOMEXAHUKA

biaok:

Baok 1 «/Iucuuniunsl (MoxyJim)»

Yactb 00pa3oBaTesbHOM
NPOrpamMMblI:

YacTsb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTeIbHBIX OTHOIIEH Uil

Ne IMCHUIIJIMHBI 0 YYeOHOMY
IJIaHy:

b1.4.16.01.05

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

7 cemecTp - 7;

Yacos (Bcero) no yueoHomy
IJIAHY:

252 yaca

Jexknun

7 cemectp - 48 yaca;

HpaKTuquKne 3aHATHA

7 cemecTp - 32 yaca;

JlabopaTopHbie pa6oThI

7 cemecTp - 16 yacos;

Kouncynbranuu

7 cemecTp - 18 yacos;

CamocrosiTesibHasi padoTa

7 cemecTp - 133,2 yaca;

B ToM unciae Ha KII/KP

7 cemectp - 55,7 yaca;

HNnasi koHTaKkTHas padoTa

7 cemecTp - 4 yaca;

BKJIIOYasi:
JlaGopaTopnasi pabora
KontpoabsHas padora
TecTtupoBanue

IIpomeskyTouHast aTTecTALUS:

3ammTa KypcoBOro MpoeKTa
IK3aMeH

7 cemectp - 0,3 uaca;
7 cemectp - 0,5 yaca;
Bcero - 0,8 yaca

MockBa 2024




NPOI'PAMMY COCTABMUJI:

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

CseneHva o snagensuye L3N M3K
; ’ Bnageneyu MBaHoB A.C.
[IpenoaBaTenn * Mol ¢ NaerTbnratop R28e5c30d-IvanovAlS-37175e16 A.C. UBaHoB

COI'ZTACOBAHO:

P OBOJIUTEID MNMopgnucaHo anekTpoHHOW nognuceio $rE0Y BO «HUY «M3U»
%’K o Ceenennn o enagensue L3N M3K
V) pagoBaTeHLHOH Bnageney, WMeaHoB A.C.
HpOFpaMMBI WaeHTudKKaTap R28e5c¢30d-lvanovAlS-37175ef6 A.C. I/IBaHOB
MNopnucaHo 3NeKTPOHHOW Nnognuceio $TEOY BO «HHUY «M3U»
o f\ Ceefenua o Bragensue L3N M3aKn
3aBeyroIMM . . sl Brageney Mor pebuccknin M.5. M.AL. .
BLIHYCKaIOI_ueI/I Ka(beﬂpOI/I * M3l ¢ Uaertnduratop Rlccf62952-PogrebisskiyMY-d58a694 HOFpe6I/ICCKI/II/I




1. HEJIU U 3AJIAYU OCBOEHUA JUCHHUTIIJINHbI
Ieabp ocBoeHHs] TUCHUILUIMHBI! U3YyYCHHE TEOPETHYECKUX BOMPOCOB MAaTEMaTHYECKOTO
MOZACIIUPOBAHUA IJICKTPUUCCKUX MAIlIMH W TpaHC(i)OpMaTOpOB, HU3Yy4YCHUC MCTOAO0B aHain3a MEPCXOAHbIX
IPOIIECCOB B AJICKTPUUECKUX MAITHHAX HA OCHOBE MX MAaTEeMaTHUYCCKUX MOJIENICH, M3yUYeHHE MPOIIECCOB B
AIIEKTPUUYECKUX MAIIMHAX U TpaHC(HOpMATOpax B HECHOMUHAIIBHBIX U aBAPUHHBIX PEKUMaxX pabOThI
3amauu THCHHILIHHbI

- UI3YUCHUC OCHOBHBIX HOHATHHU U moAXo40B K MOACTIUPOBAHNIO BPpAIAOIIHUXCA SJICKTPUICCKUX
MAIlIH U TPaHCPOPMATOPOB;

- U3yYeHHE OCOOCHHOCTEH MPOTEKAHUS IEPEXOTHBIX MTPOIECCOB B PA3IMYHBIX AIEKTPUUCCKUX
MalllMHAX U BIMSHUS MTapaMeTPOB JIEKTPHUUCCKUX MAIIUH Ha XOJ IEPEXOTHOT0 MpoIiecca;

- OBJIQJICHUE HABBIKAMH COCTABJICHUS MaTeMaTHUECKUX MoJesiel B cucteM AudQepeHnnanbHbIX
ypaBHEHUA, OMUCHIBAIOIIMX MMOBEJCHUE AIEKTPUICCKON MAIIMHBI;

- IpuoOpeTeHne HaBBIKOB 000CHOBAHHOTO BHIOOPAa MAaTEMAaTHUECKON MOJIEIH, CHCTEMBI
KOOPJMHAT U (POPMBI 3aIKCH TIPH MOJICTHPOBAHUH IICKTPUUCCKUX MaIIMHAX;

- OCBOCHHUE METOJIOB aHAJIM3a Pa3HOTO POJa MEPEXOAHBIX MPOIIECCOB B 3JCKTPHUYCCKUX MAILIMHAX;

- U3y4YCHHE OCHOBHBIX BH0B HCHOMHUHAIBHBIX PEKUMOB paOOThI JJIEKTPUICCKUX MAIITHH U
TparncGopmMaTopos;

- U3y4YeHHE 0COOCHHOCTEH PabOThI HICKTPUUECKUX MAIIUH B aBAPUIHBIX PEIKUMAX C
COOTBCTCTBYIOIIUM U3MCHCHUCM ITAPAMETPOB U XaPAKTCPUCTHK,

- OCBOCHHE METOJIOB aHAIN3a HECUMMETPHUYHBIX PEKUMOB paOOThI JJIEKTPUIESCKUX MAIIHH U
TparncGopmMaTopos;

- IpUOOpETeHNE HABBIKOB 00OCHOBAHHOTO BBIOOPA U MPUMEHEHUS METOIOB aHATN3a
HECCUMMCTPUUYHBIX PCIKUMOB pa6OTI)I SJICKTPUYCCKUX MAIllNH.

dopmupyembie y 00yJaronerocsi KOMNeTeHIMH U 3alJIaHUPOBAHHBIC Pe3yJbTaThl 00yYeHHs TI0
JUCITUIIMHE, COOTHECEHHBIE C HHAMKATOPAMH J0CTUKEHUs KOMIIETeHIIUIi

KOI{ U HAMMCHOBAHHEC KOI[ 1 HAMMCHOBAaHHUEC 3al'lJ'IaHI/Ip0BaHHI)Ie pe3yJabTaThl oﬁyqemm
KOMIICTCHIINU HHAUKATOPA TOCTUKCHUSA
KOMIICETCHIINH

ITK-3 Cnioco6en npunaumarh | MJ1-3nk-3 3HaeT OCHOBHYIO 3HaTh.
y4acTHE B IPOEKTUPOBAHUU | HOPMATUBHO-TEXHUYECKYIO - IPUHITHIIEL MATEMAaTHICCKOTO OIIHCaHHA
00BEKTOB JIOKYMEHTAITNI0, TeXHu4Yeckue | TPOUECCOB, IPOUCXOIAIINX B
npodeccuoHaNbHOM 1 TEXHOJIOTUUECKHE SJNCKTPHYCCKUX MalllMHax 1
JeSITEJIbBHOCTH B TpeOoBaHUs, NPEAbSIBISIEMbIE K TpaHC(hOpMATOpax;
COOTBETCTRHH C paspaboTke - IPOTPaMMHBIE CPEJICTBA MOJICIIMPOBAHUS
TEXHUUYECKUM 3aJIaHuEM U AIIEKTPOTEXHUYECKOTO SIICKTPUICCKUX MAIIHH.
HOPMAaTHUBHO-TEXHUYECKOH | oOopynoBaHus,
JOKyMEHTaluel, coomoas | AIeKTPOMEXaHUYECKUX U YMETb.
pa3IMYHbIE TEXHUYECKUE U | DJIEKTPOTEXHOJIOTHYECKUX - ONpEIENATh IPUIMHBI HEUCTIPABHOCTEH
TEXHOJIOTMYECKHUE cucTeM JJICKTPHYCCKUX MAIIWH U
TpeOoBaHUS TpaHc(pOopMaTopoB.
[1K-3 Cnoco6en npuanmats | MJI-4nk-3 BeiOupaet u YMCTb.
y4acTUe B MPOSKTUPOBAHUU | 0OOCHOBHIBAET - HCNIOJIB30BaTh COBPEMEHHBIC
00BEKTOB KOHKYPEHTOCIIOCOOHBIE pOTPaMMHBIC CPEIICTBA UL pacdera
npodecCHoHaNbHOI BAPUAHTBI MIEPEXOIHBIX TPOIIECCOB B TMHEHHBIX U
JESITEJIbHOCTH B AIIEKTPOOOOPYIOBAHUS U HETMHEHHBIX DJICKTPUYECKHUX U
COOTBETCTBUH C IIPOEKTHBIX TEXHUUECKUX MarHMTHBIX IEILIX JNCKTPHICCKUX MAlllUH
TEXHUUYECKUM 3aJlaHuEM U pelieHuit npu pazpadoTke ¥ TPaHC(HOPMATOPOB;
HOPMAaTHBHO-TEXHHYECKOH | CHCTeM dieKTpocHaOkeHust u | - COCTABILATE MOJCIIHN SJICKTPUICCKUX
JIOKyMEHTAIMen, coOmoias | yrpaBieHuss 00beKTaMu MalIvH U TPaHC(OPMATOPOB.
pas3IMYHbIe TEXHUYECKHE U | MpodecCHOHANbHOM




Koa u HaumeHoBaHue

Koa u HaumeHoBaHMe

3amiaHupoBaHHbIE Pe3YabTATHI 00yYeHUsI

KOMIIETCHINH HHAUKATOpa JOCTHKCHUSA
KOMIIETCHIIUHU
TEXHOJIOTUYECKUE JeSITeIIbHOCTH
TpeOOBaHU

ITK-4 Criocoben
y4acTBOBATh B
TJIAHUPOBAHUH, TTOJTOTOBKE
Y BBIIIOJIHEHHN TUIIOBBIX
HUCCIENOBAHUHN 110 3aJaHHON
METO/IMKE, BEIOMPATh
METObI UCCIIETOBAHMIA,
UHTEPIPETHPOBATH U
MPEACTABIISITH TIOJyYCHHBIS
pe3ybTaThI

N/1-1nk-4 3HaeT OCHOBHEIC
STambl UCCIEAOBAHUS U
MIPOCKTUPOBAHUS
AIIEKTPOTEXHUICCKUX
YCTPOMCTB,
AIIEKTPOMEXAHUIECKUX U
ANEKTPOTEXHOJIOTHICCKUX
CUCTEM

3HATh:

- METOJIbl MATEMATUYECKOT 0 aHAIN3a U
MOJICJIUPOBAHUS, TEOPETUUECKOTO U
AKCIIEPUMEHTAIIBHOIO UCCIIEA0BAHUS
MEPEXO/IHBIX MPOLIECCOB B AJIEKTPUUECKUX
MalIMHAX U TpaHchopMmaTopax;

- METO/Ibl MATEMAaTHUYECKOTO aHAIN3a U
MOJEJINPOBAHUS HECUMMETPUUYHBIX
PEKUMOB PaOOTHI MEKTPUICCKIX MAIIHH
U TpaHc(hopMaTopoB.

[TK-4 Cnocoben
y4acTBOBaTh B
IUITAHUPOBAHUHU, IIOATOTOBKE
Y BBITIOJTHEHUU THUITOBBIX
UCCIIeIOBaHUM 1O 3aJJaHHOM
METOJIUKE, BEIOUpATh
METO/1bI UCCIIEJOBAHNUH,
UHTEPIPETUPOBATH U
IPECTaBIATh MOJyYCHHbIE
pe3yJIbTaThl

N /1-2nk-4 Beioupaet u
IIPUMEHSIET METO/Ibl aHAIN3a U
pacuera
AIIEKTPOMEXAHUYECKUX
YCTPOUCTB,
AIEKTPOTEXHOJIOTMYECKOTO
000pyIOBaHUs U CUCTEM Ha UX
OCHOBE

YMETh:

- MOJIETTUPOBATH JUHAMUYECKUE PEKUMBI
AIEKTPUYECKUX MALINH C Y4ETOM
HEJIMHEWHOCTH U B3aMMHOT'O BIMSHUS
[apaMeTpoB;

- PacCUUTHIBATh PEXKUMBI PaOOTHI
ANEKTPUUYECKUX MAIIUH U
TpaHcPOPMATOPOB U XapaKTEPU3YIOIIHE
UX I1apaMeTpHl.

2. MECTO JUCIHUILIMHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

I[I/ICI_II/IHJ'II/IHa OTHOCUTCA K OCHOBHOH HpO(I)@CCHOH&J'IBHOI:I O6pa3OBaTeHLHOﬁ nporpamme

OneKTpoTeXHUKa W JneKkTpupukanusa (mamee —

OI1OI),

HanpasieHus mnoaroroBku 13.03.02

3HeKTp03HepreTI/IKa H DJICKTPOTCXHHUKA, YPOBCHb O6pa3OBaHI/I$II BBICHICC O6paSOBaHI/IC - 6aKanaBpHaT.

Tpe60BaHI/I5[ K BXO/IHbBIM 3HAHUAM U YMCHUAM:
- 3HAaTb CI)I/I3I/I‘IGCKI/IC 3aKOHBI, JICKAIIUEC B OCHOBC pa6OTI>I QJICKTPUYCCKUX MAlllnH
- 3HATb MPUHIUIT HGﬁCTBHH N KOHCTPYKIHH SJICKTPHUICCKUX I[BHFaTeHGfI, TCHCPATOPOB U

TpaHc(hopMaTopoB

- 3HaTh METO/Ibl peIIeHNs OOBIKHOBEHHBIX U pepeHIInaIbHBIX YpaBHEHUN

- 3HaTh CIIOCOOBI MMyCKa, TOPMOXKEHMS U PEryJIMpOBaHUs YaCTOTHI BPAIIEHUS 3JIEKTPOIBUTaTeIeH
- YMETb ONPEJENATh MapaMeTPhl U PACCUUTHIBATH XapaKTEPUCTUKHU 3JIEKTPUUECKUX MAlllUH

- YMETh pelIaTh OOBIKHOBEHHbIE TU(PepeHIaIbHbIC YPAaBHEHHS aHAIUTHUYECKUM CIIOCOO0M

Pe3ynbrarhl 00y4ueHus, MOJTy4EHHbIE IPU OCBOEHUH THUCHUIUIMHBI, HEOOXOIUMBI IPU BBITTOJIHEHUN
BBIITYCKHON KBaTM(PUKAIMOHHOMN pabOoTHI.




3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO01as TpPyJI0eMKOCTh JUCIUTUTMHBI COCTABIISIET 7 3a4€THBIX €IUHMII, 252 Jaca.

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

Pasesb1/TeMbl 8| a
Ne JTUCIUTUTAHBL/ (D OPMBI § % § KonrakTHas pa6ora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i POMEKYTOUHOM o &| 3 Koncynbranus UKP PaGora B Hozroroska k METOMYECKHE YKAa3aHUs
aTTeCTAINH 8| © | Jlex JIab | Ip A CeMECTDE aTTeCTalluu
o KITP 'K HKKIT | TK p /KOHTPOITS
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 [TepexoaHbIe MPOLECCH 28 7 6 4 8 - - - - - 10 - I10020mo8Ka K npaKmu4eckum 3aHAmuam:
B TpaHcopmaropax u Nzyyenne matepuana no pazaeny "[lepexonnsie
ANEKTPUYECKUX MpOLIECCHI B TpaHC(hOpMaTOpax u
MalllHaX, BUJbI 1 ANIEKTPUUECKUX MAIMHAX, BUIBI 1
MaTeMaTHYECKOoe MaTeMaTHYeCKoe ONKCaHKue Mpo1eccosB."
OIMCAaHUE NPOLIECCOB. MOJrOTOBKA K BBITIOJIHEHUIO 3aJaHUl Ha
11 Beenenue. Lenn u 6 2 - 2 - - - - - 2 - MPAaKTUYECKHUX 3aHATUIX
3a/1a4u Ilo020mo6Ka K ayOumopHnovim 3aHAmMusAM:
MaTeMaTHIECKOTO ITpopaboTka neKnnH, BEIIOIHEHUE U
MOJICTTMPOBAHHUS MOJTOTOBKA K 3alIuTe 71a0. paboTh
1.2 Buer nepexomHBIX 16 2 4 4 - - - - - 6 - Ilodzomoeka Kypcosozo npoexma: KypcoBoit
MPOLIECCOB B MIPOEKT BBITIOJIHAETCS 110 MHIUBHAYATLHOMY
TpaHchopMaTopax u 3agaHuio. B pamkax paboTel HEOOXOIUMO
ANEKTPHUUECKUX paccuuTaTh OCHOBHBIE ITOKa3aTelld paboThI
MalinHax. 000pynoBaHus, BEIOpaTh ONTUMAIBHOE
OOBIKHOBEHHBIE pemenne. KypcoBoil mpoekT npexycMaTpuBaeT
i depeHnnanbHbe MOSICHUTEIIbHYIO 3aIMCKY C pacueTaMu U
YpaBHEHHS 1JIs rpadudeckyio 4acTb. B 3amanue BxoauT pacuer
MaTeMaTH4eCcKOro CJIEIYIOIINX MTOKa3aTeIeH:
OIIMCaHMS NEPEXOTHBIX Ilo0z0mogKa K meKyuiemy KOHmpoJio:
IIPOLIECCOB. [ToBTOpEHNe MaTepuaa Mo pasziety
1.3 | TemioBbIle IepexoIHBIC 6 2 - 2 - - - - - 2 - "ITepexoHble Mporieccs B TpaHcopmaropax u
MPOLIECCHI. IIEKTPUUECKUX MAIIMHAX, BUIBI 1

MaTeMaTHIeCKOe OMHMCaHue MPOoIeccoB."
CamocmosamensHoe usyyenue
meopemuueckozo mamepuana: VI3yaenue
JIOTIONTHUTEIHHOTO MaTepraia 1o pasaerry
"ITepexoanble mporecchl B TpaHchopMaTopax u
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INEKTPUYCCKUX MALTHUHAX, BUIBI H
MaTeMaTHYeCcKoe OMKCaHUE MPOIeccoB."
H3yuenue mamepuanog 1umepamypnoix
UCHOYHUKOB:

[1], cTp. 317-318
[4], gacTp 1

Jduddepernnansasre
YpaBHEHHUS
TpaHchopmaropa.
IIepexoanble npoecchl
B TpaHC(OopMaTopax.

20

2.1

IlepexonHble poLeccol
B TpaHC(opMaTopax

20

Ilodzomoeka Kypcosozo npoexma: KypcoBoit
MPOEKT BBITIOJIHACTCS 110 HHAUBUAYATbHOMY
3amannio. B pamkax paboTel HEOOXOIUMO
paccunTaTh OCHOBHBIC TTOKa3aTeNN paboThI
00opyoBaHusl, BBIOPATh ONTUMAIILHOE
pemenne. KypcoBoil mpoekT npexycMaTpuBaeT
MOSICHUTEIBHYIO 3aIHCKY C pacueTaMu U
rpaduyeckyo 4acTb. B 3aqanue BXoauT pacuer
CIeAyIOIINX MoKa3aTeei:
Camocmoamenvroe usyuenue
meopemuyueckozo mamepuana: Vzyaenne
JIOTIOTHUTENBHOTO MaTepHaja Mo pa3aeiny
"MuddepeHnnansHbIe ypaBHCHUS
TpaHcdopmaropa. IlepexoaHble MpouEecch B
TpaHchopmaropax."”

110020mogKa K NpaKmuuecKum 3auAMuaM:
N3yueHnue marepuana no pasaeny
"uddepernunansHble ypaBHEHUSI
TpaHchopmatopa. IlepexoiHbIe POIIECCHI B
TpaHchopmaTopax." MOATOTOBKA K
BBITTOJIHEHHIO 33aJJaHUH Ha TPAKTHYECKUX
3aHATHAX

Ilo020mo6Ka K meKyuiemy KOHmpoJiio:
IToBTOpEHNEe MaTepuaa Mo paszaery
"MuddepeHnnansHbIe ypaBHSHUS
TpaHcdopmaropa. IlepexoaHble mpouecchl B
TpaHcdopmaropax."

H3yuenue mamepuanos 1umepanmypHsix
UCOYHUKOG:

[1], rmaBa 25
[4], acTs 2
[5], rmaBa 15

Maremarudueckast

34

12

10

CamocmosamenbHoe u3lyuenue




MOJIeNIb 0000IEHHON

meopemuuecKo2o mamepuaia. I/I3yquHe

INEKTPUIECKON JIOTIOJTHUTENIBHOTO MaTepHaia o paszierny
MAIITHHBI "MaremaTtryeckasi MoJieNIb 0000IIeHHOM
3.1 MeTtoapl aHaan3a 8 ANEKTPUYECKOH MAITHHEL"
MEePEXOHBIX I10020mo8Ka K RpAKMUYeCKUM 3aHAMUIM:
MPOLIECCOB B W3yyenue marepuana mno pasaeny
IIEKTPHYECKUX "MaTteMmaTu4eckast MOJI€JIb 0000IIEHHOK
MaIllMHaX. ANEKTPUYECKOH MAITHHEI" TTOATOTOBKA K
3.2 IIpocTpaHcTBeHHBIE 8 BBINOJIHEHHIO 33JaHUH Ha MMPAKTHYECKUX
BEKTOPbI IEPEMEHHBIX B 3aHATHUIX
Pa3IMYHbIX CUCTEMAX Iloozomogka Kypcosozo npoexma: KypcoBoit
KOOpJAUHAT. IIPOCKT BBIMOJHACTCA IO UHAUBUAYAJIbHOMY
3.3 JuddepennuansHoie 18 3amaHuio. B pamkax paboThl HEOOXOIUMO
YpaBHEHHUS paccuuTaTh OCHOBHBIE ITOKa3aTelld paboThI
ANIEKTPUUYECKOM 00opyoBaHusl, BBIOPATh ONTHMAIILHOE
MAIIIAHBI B Pa3THYHBIX pemenre. KypcoBoif mpoeKT npemxycMaTpruBaeT
KOOPIMHATAX. MOSICHUTENBHYIO 3aITUCKY C pacueTaMu U
rpaduyeckyro 4acTb. B 3amanue BXoauT pacyer
CIICIYIOIIMX MTOKA3aTeIeH:
Ilo0z0mosKa K meKyuwiemy KOHmMpoio:
[MoBTOpeHue MaTepuaa mno pasiaety
"MaremaTnyeckasi MoJiesib 0000IIEeHHOM
AIEKTPUIECKON MaITUHbBI"
H3yuenue mamepuanog iumepamypnolx
UCHOYHUKOB:
[3], rnaBa 2
[6], rnmaBa 69
4 Maremarnyeckas 16 Ilodz0mosKa K meKyuwiemy KOHmMpoJio:
MO/JIeNIb ACHHXPOHHOM [MoBTOpeHue MaTepuaa o pasiaeny
MaruHbl. [lepexoiHbie "Maremaruueckas MOJIEN b ACHHXPOHHOU
MPOLIECCHI B MaruHbl. [lepexo/iHbIe MPOLEeCcChl B
ACHHXPOHHBIX ACHHXPOHHBIX MalInHax"
MalIuHax Ilodzomoeka Kypcosozo npoexkma: KypcoBoit
4.1 | IlepexonHble nporeccs 16 MIPOEKT BBITIOHACTCS 110 HHANBHIYATbHOMY

B aCUHXPOHHBIX
MalrmHax

3amanuio. B pamkax paboTsl HEOOXOAMMO
paccunTaTh OCHOBHBIC TTOKa3aTeNH paboThI
000pyI0OBaHUs, BEIOpATh ONTUMATBHOE
pemenne. KypcoBoii IpoeKT mpeaycMaTpruBaeT
HOSICHI/ITGJ'IBHy}O 3armcr<y C paC‘IeTaMI/I nu
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rpaduuecKyro 4acTh. B 3aaHue BXOIUT pacyer
CIeIYIONINX MOKa3aTeNen:
Camocmoamenbhoe uzyuenue
meopemuyeckozo mamepuana: VI3yaenne
JIOTIONTHUTEIHHOTO MaTepraa 1o pasaerry
"MareMaTridecKast MOJIeNb aCHHXPOHHOM
MammHEL. [lepexoHbIe MpoIecchl B
ACHHXPOHHBIX MalTnHax"

IloozomoeKka K npakmuueckum 3anamusam:
U3yyenue MaTepuana mno pasaeny
"MatemaTHueckas MOJieJb ACHHXPOHHOM
MaiuHbl. [lepexoHpie mporeccs B
ACHHXPOHHBIX MalIMHaXx" MOJATrOTOBKA K
BBITIOJTHEHUIO 3aJ]aHUI Ha IPAKTUUECKUX
3AHATUAX

H3yuenue mamepuanoe 1umepamypHslix
UCMOUHUKOG:

[4], gacTp 3
[5], rnaBa 44.1
[6], rmaBa 70

IIepexoansle mpouecchl
B CHHXPOHHBIX
MalyHax.
JuddepennnanbHubie
ypaBHeHus Ilapka-
I'opesa

16

Ilo020mo6Ka K meKyuiemy KOHmpoJiio:
IToBTOpEeHue MaTepuana no pasaeny
"IlepexoaHbIE MPOIECCH B CHHXPOHHBIX
MamuHax. JJuddepeHmansabie ypaBHEHHS
[Tapka-T'opesa"

Iloozomogeka Kypcosozo npoexma: KypcoBoit

5.1

JuddepennnanbHbie
ypaBHEHHUsI
CHHXPOHHBIX MAIIMH

5.2

Y CTOHUIMBOCTD
CHHXPOHHBIX MaIiH

MIPOEKT BBHITIOJMHSIETCS 110 MHAUBHUYAILHOMY
3amaHnio. B pamkax paboTel HEOOXOIUMO
paccuuTaTh OCHOBHBIC TIOKA3aTENN PaOOTHI
000pyI0BaHUs, BEIOPATh ONTUMAIIEHOE
pemrenre. KypcoBoif mpoeKT npemxycMaTpruBaeT
MOSICHUTEIBHYIO 3aIICKY C pacueTaMu U
rpaduyuecKyro 4acTh. B 3aaHue BXOIHUT pacyer
CIeAYIONINX MOKa3aTesei:

Iloozomoexa kK npakmuyecKum 3aHAMUAM:
N3ydenne matepuana no pazaeny "llepexoaHbie
MIPOIIECCH B CHHXPOHHBIX MAIIUHAX.
Huddepennnansueie ypasHenus [lapka-
I'opeBa" moAroToBKAa K BBHITIOJHEHUIO 3aJaHUI
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Ha NPaKTHYECKUX 3aHATHIX
Camocmoamenvroe usyuenue
meopemuueck020 mamepuana: VIsyaenue
JIOTIOTHUTENBHOTO MaTepHaia o pa3zieiny
"[lepexoaHbIE MPOIIECCH B CHHXPOHHBIX
MamuHax. JJuddepeHnuansapie ypaBHSHHAS
[Mapxa-T'opesa"

H3yuenue mamepuanog 1umepamypHbix
UCIOYHUKOG:

[1], rnaBa 26
[2], rnaBa 35
[6], tnaBer 71, 72, 73

6 IlepexonHsle mponecch 26 10 4 4 - - 8 - H3yuenue mamepuanog 1umepamypHsix
B MaIllMHAX UCHIOUHUKO8:
IIOCTOSIHHOI'O TOKa [4], gacTs 4
6.1 | IlepexomHbie MPOLIECCHI 10 6 - 2 - - 2 -
MPY KOMMYTAIIUH B
MaIlliHAX TTOCTOSHHOTO
TOKa
6.2 | IlepexomHble POIIECCHI 16 4 4 2 - - 6 -
B MaIlIHaX
MOCTOSIHHOTO TOKA.
OKk3aMeH 36.0 - - - - 0.5 - 335
Kypcogoii mpoext (KIT) | 76.0 - - - 16 0.3 55.7 -
Bcero 3a cemectp 252.0 48 16 32 16 0.8 99.7 335
Hroro 3a cemecTp 252.0 48 16 32 18 4 0.8 133.2

IIpumeuanue: Jlex — nexuuu; JIab — nabopatopusie padotsl; [1p — npaktuueckue 3ausatust; KIIP — ayautopHble KOHCYIbTAIMM 110 KYPCOBBIM
npoekTtam/padotam; MKKII — nnauBHtyanbHbIe KOHCYIBTALUH 110 KypCOBBIM IpoekTaM/pabotam; I'K- rpymnmnoBslie KOHCYIbTallMK MO pa3jienaM
mucturuael; CP — camoctosarensHas padorta cryaenta; MKP — nunas konraktHas padota; TK — Texymmii koHTposb; [TA — npomexyTrouHas

aTTeCcTanuAa




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Ilepexoonvle npoyeccol 8 mpancopmamopax u 21eKmpuieckux MauuHax, euobsl u
MamemamuyecKkoe Onucanue NPoYeccos.

1.1. Beenenue. Llenu u 3aaun MaTeEMaTUUECKOTO MOJIEITMPOBAHUS
Llenmn ¥ BuABI MOJECIUPOBAHUS SJIEKTPOMEXAaHMYECKUX IpeoOpazoBareneil SHEpruu. DTambl
Ipoliecca MaTEMAaTUUECKOT0 MOJICINPOBAHUSA. Y POBHU PACCMOTPEHUS MATEMaTUIECKUX MOJIEIICH.

1.2. Bunbl nepexoHbIX MPOLECCOB B TpaHC(HOPMATOPAX U IJICKTPUUECKUX MaITMHAX.
OO6bIkHOBEHHBIE MU PepeHnanbHbIe ypaBHEHUS A1l MATEMaTUYECKOTO OMMCaHHS IEPEXO0AHbBIX
IIPOLIECCOB.

Bugsl mepexoAHBIX MpOIEcCCOB B TpaHCGoOpMaropax M INEKTPUUYECKUX  MAallWHAaX..
OObikHOBeHHbIE Au(depeHnaIbHble YpaBHEHHs i1 MaTeMaTUYeCKOro OMUCAHUS IEePEeXOJHbIX
IIPOLIECCOB..

1.3. TerutoBbIe IEPEXOAHBIC MTPOIIECCHI.
TeruioBbie MEPEXOMHBIE MPOIECCHl. PeXMMBI paOOThI 3JCKTPHUSCKUX MAIIWH IO YCIOBUSM
Harpesa..

2. ﬂud)d)epeHuuanbele VDABHEHUA mpchd)opMamopa. HGDGXOaHble npoyeccsl 6
mpchd)opmamopax.

2.1. IlepexoaHbIe IPOIIECCH B TpaHCHOpMATOpax

Juddepenumanbable ypaBHeHUs TpaHc(hopMaTopa U UX CBSI3b C KOMILJIEKCHBIMH YPaBHEHUSMU
YCTaHOBHUBIIMXCS PEKUMOB.. DU3HUECKHIT CMBICT TTapaMeTpoB B T GEepeHIHATBHBIX YPaBHEHHSIX.
[TepexoaHblil mpolecc NpU BKIOYEHUH B CETh HEHArpY:KEHHOro TpaHchopMaTopa, BIMSHHE
HachllIeHMs.. BHe3anHoe KOpOTKoe 3aMblKaHHE BTOPUYHOW OOMOTKHM TpaHc(opmaropa, yaapHbIN
TOK KOPOTKOTO 3aMblKaHMsA. Bo3/ielcTBHE TOKOB KOPOTKOTO 3aMbIKaHHMs Ha TpaHchopmaTop..
BoHoBbIE TepexoHbIe TPOLECCH U MEpeHANpsKEeHUs B TpaHc(opMaTopax..

3. Mamemamuueckas mooens 06061146HH01:Z 3]ZeKmDull€CKOZZ MAUWUHDBL

3.1. MeTo/1bl aHaIM3a NEPEXOIHBIX MPOIIECCOB B AIEKTPUUECKUX MalIMHAX.
Hcropus co3gaHus O0OOOLIEHHOM TEOpUH AJIEKTPUUYECKUX MallMH.. MeToabl aHaiIu3a
MNEPEXOAHBIX IMPOLECCOB B DJICKTPUIYCCKUX MalllMHAX. I[OHYHIGHI/ISI, NPUMCHACMBIC ITPHU aHAaJIN3C..

3.2. TIpocTpaHCTBEHHBIE BEKTOPHI IEPEMEHHBIX B Pa3IMYHBIX CUCTEMaxX KOOpAMHAT.

HpOCTpaHCTB CHHBbIC BCKTOPLbI MNEPEMECHHBIX B Pa3IINYIHBIX CUcTeMax KOOpJAHWHAT..
[IpeoOpazoBanrie MHOro(a3HBIX OOMOTOK B 3KBHBAJICHTHBIC IBYX(a3Hble. DTalbl U WHBAPHAHTHI
npeoOpasoBanus.  @Dopmynel  00paTHOro  TpeoOpa3oBaHHsl — MEPEMEHHBIX..  MaTpUYHbIC
npeoOpa3oBaHusl..

3.3. IuddepeHnnanbHble ypaBHEHUS JIEKTPUUECKON MAIIMHbBI B Pa3IMYHBIX KOOPIMHATAX.

Juddepennnanbapie ypaBHEeHUs 000OIEHHON MalIMHBI B Pa3IMYHBIX CUCTEMaxX KOOpPJIUHAT..
[IpeoOpazoBanmst Kmapk u mnpeoOpasoBanus I[lapka.. Martpuunas ¢opMa 3amucH  CHUCTEMBI
TuddepeHIMaIbHbIX YpaBHEHHH.. Fcrioib30BaHNe OTHOCUTENBHBIX €AMHUI] B 0000IEHHON Teopun
AIIEKTPUYECKUX MAIKH.. DJIEKTPOMATHUTHBIH MOMEHT B OOOOLICHHOW TEOPUM 3IIEKTPHUUYECKHUX
MamuH. DopMynbl 3neKTpoMarHuTHOro MomeHTta. Juddepenunansueie ypaBHeHHs OanaHca
MOMEHTOB (IBMJKEHHUSI POTOpa) JJIsl TeHepaTropa U 3jeKTpoaBUrarens.. Maremaruuyeckas MoJelb
0oHO(A3HOrO  aCHMHXPOHHOTO  JBUrarens.  MaTeMmaTuueckas  MOJENb  ACHHXPOHHOIO
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KOHJeHcaTopHoro nBurarensd. JuddepeHunanbHple ypaBHEHUS CHHXPOHHBIX JBUTATENCH C
MIOCTOSIHHBIMA MarHUTaMH U CUHXPOHHBIX PEAKTUBHBIX JIBUTaTEIICH. .

4. Mamemamuyeckas Mmooeib aCuHXDOHHOﬁ MAULUHDBL. H€D€x00Hbl€ npoyeccobl 6 ACUHXPOHHbIX
MAUMUHAX

4.1. [lepexoaHble MPOIECCHl B ACHHXPOHHBIX MalTUHAX

JuddepeHnmanbaple ypaBHEHUS aCHHXPOHHOTO JBHTraTellsi ¢ KOPOTKO3aMKHYTHIM POTOPOM B
Pa3IMYHBIX CUCTEMaxX KOOpAWHAT.. [IlepexoqHbIe TPOIIeCChl B ACHHXPOHHBIX JIBUTATEIISAX MPH TYCKE,
peBepce U M3MEHEHHH Harpy3Kd Ha Bajly.. BiusHHe mapamMeTpoB aCHHXPOHHOTO JIBUTATENS HA XOJT
MEPEeXOTHOTO Tporecca.. JlMmHaMHuYecKas MEXaHWYeCKas XapaKTepUCTUKA.. YAapHBIA TOK
BKIIIOYCHUST M YyIapHBIA MOMEHT AaCHHXPOHHOTO JIBHTraTelisl.. YU€T HEIMHEHHBIX W3MEHCHUH
napaMeTpoB MpPH MaTEMaTHYECKOM MOJCIMPOBAHUM DIICKTPUYECKUX MAaIIWH.. MojenupoBaHue
TCHEPaTOPHOTO0 pPEKUMa ACHHXPOHHOW MamMHBL. MareMaThueckass MOJETb aCHHXPOHHOTO
reHepaTropa ¢ CaMOBO30YKICHUEM. .

5. llepexoonwle npoyeccol 8 cuHxpornvix mawunax. Juddepenuyuanrvuovie ypasnernus [lapka-
Topesa

5.1. Iuddepenunanbrbple ypaBHEHNs: CHHXPOHHBIX MAIIUH

Juddepennnanpubie YpaBHEHUSA [Tapka-I'opeBa U1 CUHXPOHHBIX MalIlHH..
ONEKTPOMAarHUTHBII MOMEHT CHHXPOHHOM SIBHONOJIKOCHOW MaliMHEL. [lepexonHslil mpouecc npu
BHE3aTHOM TpPEX(PAa3HOM KOPOTKOM 3aMBIKAaHHUM CHHXPOHHOTO TreHeparopa. llepexonHeie u
CBEpPXIEPEXO/IHbIe MHIYKTUBHbBIE CONPOTHBIIEHUSI OOMOTKH SIKOpS.. DIEKTPOJUHAMUYECKHE CHJIIbI
IIPYU KOPOTKOM 3aMBIKaHUU. .

5.2. YCTOWUYMBOCTh CHHXPOHHBIX MAIIUH

Cratnyeckas W JUHAMHUYECKass YCTOMYMBOCTh CHHXPOHHOW  MAIIWHBL. YI€JIbHBIE
CUHXPOHM3UPYIOLIME MOIIHOCT U MOMEHT.. KauaHus poropa CMHXpPOHHOW MamuHbl. MOMEHTHI,
neiictByromue Ha potop. Pomp  gemndepHoil (ycnmokouTenbHOH) o0O0MOTKH.. Brimagenue
CUHXPOHHOM MAaIIWHBl W3 CHHXPOHU3MA, AaCHUHXPOHHBIH pEXHUM CHUHXPOHHOM MAallUHBI,
PECUHXPOHM3AIIHSL. .

6. H€D€XO0Hbl€ npoueccvl 6 MAwUHAax nOCNOAHHO20 moKda

6.1. [lepexoanble nporecchl Npyu KOMMYTAllMU B MAaIlIMHAX MIOCTOSTHHOTO TOKA

KomMmyTanus B MamMHax IOCTOSHHOTO TOKA: 3JIEKTPOMAarHWTHBIE SIBICHUS IPU KOMMYTAallWH,
OAC B KOMMYTHpPYEMOM CEKUUH, NPUYUHBI HCKpeHHus.. [IpuuMHBI HMCKpEeHHS B MaIIMHAX
IOCTOSIHHOTO ToKa. Buasl kommytanuu.. CrocoObl yinydlleHHs KOMMYTAlMM B MallldHaX
MOCTOSTHHOTO TOKa. HazHaueHne 100aBOYHBIX MOIOCOB U KOMIIEHCAIIMOHHON OOMOTKH..

6.2. Ilepexoanbie MpoleCChl B MAIIMHAX TTOCTOSIHHOTO TOKA.

Huddepennmanbaple ypaBHEHUS MAIIMH TOCTOSHHOTO TOKAa M WX CBS3b C YPaBHEHUSIMH
YCTaHOBUBIIUXCS PEXHUMOB.. Ilepexo/Hbie mporecchl MpU BKJIIOYEHUH OOMOTKH BO30YXKICHHS,
MyCKe W HaOpoce Harpy3KW ABUTATENICd C Pa3JIUYHBIMA THIAMHU BO30YXAeHUs.. /lnHaMuueckue
peXUMBI IIyCKa, TOPMOXKEHMS, pEBEpPCa U PETYIUPOBAHMS YACTOTHI BPALICHUS JBUTATENICH
MOCTOSIHHOTO TOKa.. BiMsitHMe mapaMeTpoB IBUTaTeNsl MOCTOSHHOTO TOKAa Ha XOJ MEPEXOIHOI0
mporecca..
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3.3. TeMbl NIpaKTHYECKUX 3aHATHH
1. UccnenoBanue nepexoaHbIX MPOLECCOB ABUraTes IOCTOSHHOIO TOKA;
2. MogenupoBaHHe EPEXOAHBIX MPOLECCOB B TpaHCHOpPMATOpax;
3. MccnenoBaHue NepexoiHbIX MPOLIECCOB B aCHHXPOHHOM KOHIEHCATOPHOM JIBUTATEIIE;
4. I/ICCHGI[OBaHI/Ie BXOXICHHUA B CHHXPOHU3M CUHXPOHHOT'O ABUI'ATECIIA;
5. VccnenoBaHue MyCKOBBIX, CHHXPOHU3UPYIOIUX U pab04YUX CBONCTB CHHXPOHHBIX
MHUKPOJBUTATEIIEH;
6. OcoOeHHOCTH MOAETMPOBAHUS IEPEXOAHBIX MPOLIECCOB B BETBSX IEKTPUUECKHX MAIlUH;
7. UccnenoBanue nepexoaHbIX IIPOLECCOB B ACHHXPOHHOM JIBUTATElIE.

3.4. TeMbl 1a00paTOPHBIX padoT
1. UccnenoBanue nepexoaHbIX MPOLIECCOB B ABUraTese MOCTOSIHHOIO TOKA. ;
2. UccnenoBanue NEpeXoAHbIX IPOLIECCOB B ACHHXPOHHOM JIBUTATENeE.;
3. MopenupoBaHue NepexoIHbIX IPOLECCOB B TpaHC(HOpMaTopax.;
4. 3yueHune HHCTPYMEHTAIbHBIX CPEICTB MOJIETUPOBAHUS IEPEXOIHBIX IPOLIECCOB B
pacy€THOM IIPOrpaMMHOM KOMILIEKCE. .

3.5 KoncyabTanuu

Ayoumopuwie KoHcyrbmauuu no kypcogomy npoexkmy/pabome (KIIP)

1. Koncynpranuu HampaBlieHbl Ha BBIIOJHEHHE pa3lielloB KypCOBOIO MPOEKTa MO
PYKOBOJCTBOM HacTaBHUKa (mpemojaBarensi). B pamkax dYacoB Ha TpyMIOBBIC
KOHCYJbTallMM pa3duparoTcs HauOoliee Ba)KHbIE YacTH PACUYETHBIX 3aJaHHil pasjaena
"[lepexonHpie mpomecchl B TpaHcPopMaTropax U SICKTPUUECKUX MAIIUHAX, BUIBI U
MaTeMaTUYeCKOe ONMCaHue mpoleccos."”

2. KoHcynbranuu HampaBlieHBl Ha BBITIOJHEHUE pa3/Ie]lIOB KypCOBOTO MPOEKTA IO
PYKOBOJCTBOM HacTaBHHMKa (mpemojgaBarensi). B pamMkax 4YacoB Ha TpPYNIOBBIE
KOHCYJIbTAIlMU pa3OuparoTcsi HauOoyiee BaXKHbIE YacCTH pACUYETHBIX 3aJlaHUM pas3fena
"Nludpdepenunanbupie  ypaBHeHUss TpaHchopmaropa. IlepexomHsie  mpolecchl B
TpaHcpopmaropax."

3. KoHcynbpranuu HampaBieHbl Ha BBIIIOJIHEHHWE pa3AelioB KypCOBOTO TMPOEKTa TOJ
PYKOBOJICTBOM HacTaBHUKa (mpemojaBarensi). B pamMkax dYacoB Ha TpyMIOBBIC
KOHCYJbTallMM pa30uparoTcs Hanboliee BaKHbIE YacTH PAcCUYETHBIX 3aJaHuil pasjaena
"Marematuueckasi MoJiesib 0000IICHHOM YJIEKTPUIECKON MallIiHbI"

4. KoHCynbTallUM HaIpaBI€Hbl Ha BBIOJHEHHWE PAa3AeNioB KypCOBOTO TPOEKTa TOJ
PYKOBOJCTBOM HacTaBHUKa (mpemojaBarensi). B pamMkax dYacoB Ha TpyHmoBbIE
KOHCYNbTallMM pa30uparoTcs Haubollee BaKHbIE YacTH PACUYETHBIX 3aJaHWil pasjena
"MatemaTuueckas MOJENb ACHUHXPOHHOM MammHbl. [lepexomHele  mpoueccsl B
ACUHXPOHHBIX MalInHax"

5. Koucynbranmuu HampaBieHbl Ha BBINOJHEHHE pa3lelioB KYpCOBOTO TMPOEKTa TOJ
PYKOBOJCTBOM HacTaBHMKa (mpemnojaBarensi). B paMkax dYacoB Ha TpyHIoBbIE
KOHCYJbTAIlMU pa3OuparoTcsi HauOoyiee BaKHbIE YaCTH PACUETHBIX 3aJaHUN pas3zena
"[lepexoaHble TpolLeCCHI B CHHXPOHHBIX MamuHaX. JuddepeHnumanbubie ypaBHEHUs
[Tapka-T'opea"

I'pynnosvie koncyromayuu no pasdeiram oucyuniunsl (I'K)

1. OGcyxnenne MarepuasioB 1o Kedicam pazgena "llepexomHble  mpouecchl B
TpaHc(hopMaTopax W JJIEKTPUUECKUX MalldHaX, BUABI U MaTEeMaTUYECKOE OIMCaHUe
MpoIEeccoB."
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2. OOcyxneHue MarepuaioB Mo Kedicam pazzgena "duddepeHnmanbHple ypaBHEHUS
Tpanchopmatopa. [lepexoaubie mporeccs B Tpanchopmaropax."

3. OOcyxaenue MaTepuaiaoB Mo Keicam pazgena "Marematudeckas MOJETb 000OIIEHHOM
AJIEKTPUYECKON MAIIHHBI"

4. OOcyxIeHue MaTepuayioB Mo Keicam pasnena "Marematudeckass MOJETb aCHHXPOHHOU
ManiHbl. [lepexoaHbie mporecchl B aCHHXPOHHBIX MallinHax"

5. OO6cyxnenue maTepuasioB 1mo keiicam paszzgena "llepexomnble Mporecchl B CHHXPOHHBIX
MamuHax. Juddepennuanpasie ypapaenus [lapka-I'opesa"

Hnousuodyanvrvie Koncyibmayuu no Kypcosomy npoemy /pabome (MKKII)

1. Koncynpranuu npoBomsarcs mo pasaeny "[lepexomnbpie mporeccsl B TpaHchopMaropax u
AIEKTPUUECKUX MalllMHaX, BUJIbl © MATEMATHUYE€CKOE OMMCAHUE MTPOIIeCcCOB."

2. Koucymprammum  mpoBomsaTcs 1o pasmeny  "uddepeHumanbHbple  ypaBHEHUS
tpanchopmaropa. [lepexomnsie nmpoiecchl B TpaHchopmaTopax.”

3. KoHcynpramuu mnpoBogsaTcs mo pazgeny "Marematuyeckas MOACNIb 0000IeHHON
AIEKTPUUYECKON MalIHBI"

4. KoHcynbTaluu MPOBOIATCS MO pazaeny "Marematudeckas MOJENb ACHUHXPOHHOU
MamuHbl. [lepexomHbie mpoiecchl B aCHHXPOHHBIX MalnHax"

5. Koncynpranuu mnpoBoasarcs mo pasaeny "llepexonHbie mpolecchl B CHHXPOHHBIX
mammHax. Juddepennmansasie ypasaenus [lapka-I'opesa"

Texywun konmponaws (TK)

1. KoHcynpranuu HampasieHbl Ha MOJIyY€HUE MHAMBUAYAIBHOIO 33aJaHUS AJI BBIIOJHEHUS
KOHTPOJIbHBIX MeponpusaTHil no pasaeny "llepexonHblie npoueccsl B TpaHChopMaTopax U
AICKTPUUYECKUX MAIIMHaX, BUJIBI © MATEMAaTHYE€CKOE OMKUCAHKUE MPOIeCCOB."

2. KoHcynbTanuu HampapieHbl Ha MOJyYEeHUE WHAWBUIYAIbHOTO 3a/laHUs [l BBIIOJHEHUS
KOHTPONBHBIX ~ MeponpusitThii  mo  pazzgeny  "uddepenumanbHeie  ypaBHEHHUs
Tpancpopmaropa. Ilepexonnsie nmporeccel B TpaHchopmaropax. "

3. Koncynpranum HarpapieHbl Ha MMOJyY€HHE WHIAMBHYaTbHOTO 33JaHUS JUIS BBITIOJHEHUS
KOHTPOJIbHBIX MEpONpHUsATH 1o pasgeny "MaremaTuueckass Mojeidb 000OIIEHHOM
AIEKTPUUYECKON MaIIHBI"

4. KoHcynbTaluu HarpaBlieHbl Ha MOJIyY€HHE WHIUBHYyaIbHOTO 3aJaHUs JJISl BBIITOJIHEHHS
KOHTPOJBHBIX MEpONpUATHH 1o pazfeny "MaremaTudeckass MOJENb AaCHHXPOHHOMN
MamuHbl. [IepexoaHsle nporeccsl B aCHHXPOHHBIX MallliHaX "

5. Koncynbranuu HanmpasiieHbl Ha MOJIyY€HHUE WHAUBUAYAIBHOIO 3aJlaHUS JJIS BBIIOJHEHUS
KOHTPOJIbHBIX MeponpusaTHil mo paszgeny "llepexogHele mpoueccsl B CHHXPOHHBIX
MamHax. Juddepennuansusie ypasuenus [lapka-I'opesa"

3.6 TemaTnka KypcoBbIX POEKTOB/KYPCOBBIX padoT
7 CemecTtp

Kypcosoii npoekt (KIT)

Tewmsr:

- [IpoexTupoBanue TypOOoreHepaTopa

I'padguk BbINOJHEHHS KYPCOBOIO IIPOEKTA

Henena 1-4 5-8 9-12 | 13-16 | 3aueTHasa

Paznen 1 2 3 4 3ammura
KypCOBOT'O KypCOBOTO
IPOCKTa IPOCKTA

O6bem 20 30 30 20 -
paznena, %

Brinosaenusiii | 20 50 80 100 -
00BeEM
HaApaCTAIOIIUM
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| urorom, %

Howmep paznena

Pasnien kypcoBoro mpoekra

1

Br16op riaBHBIX pa3MepoB, pacuéT cTaTopa U poTopa Typboreneparopa
(rumporeneparopa)

2 Pacuér marauTHOU 1IenM TypOoreHeparopa (Tuaporeneparopa)
3 PacuéT mapaMeTpoB 1 XapaKTEpUCTHK TypOoreHeparopa (THaporeHepaTopa)
4 I'padpuaeckast vacth 1 ohopmiieHHEe pabOTHI
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3.7. CooTBeTCTBHE Pa3/ieJiOB THCHMILIMHBI H (JOPMHUPYEMBIX B HUX KOMIeTEeHIU

3arm1aHupOBaHHbIE PE3YJIbTaThl 00YUYEHHUS 110

Howmep paznena

O11eHOYHOE CPEICTBO

Konbr JTUCLUILIUHEI (B (THI ¥ HAUMEHOBAaHUE)
THCIUTIIIMHE
(8 cooTBETCTEHH ¢ pasnenom 1) WHJUKATOPOB | COOTBETCTBUM ¢ 11.3.1)
1[2]3]4[5]6
3HaTth:
MIPOTPaMMHBIE CPEICTBA MOJICIUPOBAHUS IICKTPUIECKUX JlaGoparopnas pabora/KM-1. U3yuenue
MaIliH VJ1-3mcs N MHCTPYMEHTAJIBHBIX CPEJCTB MOACITHPOBAHHUS
MEPEXOAHBIX MPOIECCOB C MCIIOIb30BaHNEM
KOMITBIOTEPHBIX IIPOrpaMM
MIPUHIIAITEl MATEMAaTHICCKOTO OITUCAHMSI POIIECCOB, Jlaboparopuas pabota/KM-1. N3ydenue
NPOUCXOMSAIINX B DJICKTPUUSCKUX MaIINHAX U VJ1-3mcs N MHCTPYMEHTAJIBHBIX CPEJCTB MOACITHPOBAHHUS
TpaHchopmaTopax MEPEXOAHBIX MPOIIECCOB C MCIIOIb30BaHNEM
KOMITBIOTEPHBIX IIPOrpaMM
METO/Ibl MATEMaTUYECKOTO aHAIIN3a U MOJEIUPOBAHUS Jlaboparopuas pabota/KM-3. HcciienoBanue
HECHUMMETPUYHBIX PEKUMOB pabOTHI AJIEKTPUIECKUX NJ-1nk-4 + NIePEXOJHBIX IPOLIECCOB B ACHHXPOHHOM
MAaIlluH ¥ TpaHC(HOPMATOPOB JIBUTATEIe
METO/bl MATEMaTUYECKOI0 aHAJIN3a U MOJICIIMPOBAHMUS, TectupoBanue/KM-5. Ilepexoansie mporeccsl
TEOPETHHECKOTO M SKCIIEPUMEHTANLHOTO NCCIENOBAHISA | 1, T-Limca + B CHHXPOHHBIX MaIlliHAaX
NEePEeXOAHBIX MPOILIECCOB B AIEKTPUUECKUX MAIIUHAX U
TpaHnchopmaTopax
Ymersb:
OIpeIeNIATh IPUYUHBI HEUCTIPABHOCTEH JIEKTPHUUECKUX JlaGopatopnas pabora/KM-3. MccnenoBanue
MaIlliH ¥ TpaHC(HOPMATOPOB W/I-3nk-3 + MEPEXOAHBIX MPOIIECCOB B ACHHXPOHHOM
JIBUTaTeINe
HCIO0JIb30BAaTh COBPEMEHHBIE TPOrPAMMHBIE CPEICTBA Jlaboparopnas pabota/KM-2. MoaenupoBanue
Alls pacteTa NEPEXOHBIX MPOLECCOB B JUHEWHBIX U W T-4ics + NEePEeXOAHBIX MPOIIECCOB B TpaHChOpMaTOpax
HEJIMHEHHBIX DJIEKTPUYECKUX M MArHUTHBIX TETISIX
JIEKTPUUYECKUX MAIIMH U TPaHC(HOPMATOPOB
COCTaBJISITh MOJIENIN ANEKTPUUECKUX MALIUH U Jlaboparopuas pabota/KM-1. U3yuenue
TpaHc(hopMaTopoB N-4rk-3 + MHCTPYMEHTAJIBHBIX CPEJICTB MOJICIUPOBAHUS
MIEPEXOIHBIX MPOIIECCOB C MCIIOJIb30BaHNEM
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KOMIIBIOTCPHBIX IIPOIrpaMm

pacCUUThIBATH PCIKUMBI pa6OTBI QJICKTPUYCCKUX MAalllnH

Konrponsnas padbora/KM-4. Biusinue

U TpanchopMaTopoB U XapakTepusyromie ux napamerpsl | MJ-2mk-4 [apaMeTpOB ACUHXPOHHOTO JIBUTATENS HA XOJ1
IIEPEXOJHOTO IIpoLecca

MOJEJIUPOBATh JUHAMUYECKUE PEKUMBI SJIEKTPUUECKUX Jlaboparopuas pabota/KM-6. Hccienoanue

MAIIIMH C Y4ETOM HEJIMHEMHOCTU U B3aUMHOTO BJIMSIHUSA N-2mk-4 MEPEXOAHBIX IIPOLECCOB B IBUTATEIIE

MapaMeTpoB

IIOCTOAHHOI'O TOKA.
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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
7 cemecTp

Dopma peanuzaiuu: 3aniuTa 3a1aHus
1. KM-1. N3y4eHne HHCTpYMEHTAJIbHBIX CPEJICTB MOJIEIMPOBAHUS IIEPEXOHBIX MPOLIECCOB C
HCITOJIb30BaHUEM KOMIBIOTEPHBIX ITporpamm (JIaboparopHas padoTa)

Popma peanmsanuu: KomnerorepHoe 3aganue
1. KM-2. MoaenupoBaHue nepexoaHbIX IIpoieccoB B TpaHchopmaTopax (JIaboparopras
pabora)
2. KM-3. UccnenoBanue nepexoaHbIX MPOLIECCOB B aCHHXPOHHOM JBurarene (Jlaboparopnas
pabora)
3. KM-4. Bnusinue napaMeTpoB aCHHXPOHHOTO JIBUTaTelld Ha XOJ] MEPEXOAHOr0 Mporecca
(KontponpHnas pabota)
4. KM-6. HccnenoBanue nepexoHbIX MPOIECCOB B ABUTaTeNe MOCTOSHHOTO TOKA.
(JTaboparopuas paboTta)

Dopma peanuzauuu: IlpoBepka 3aganus
1. KM-5. [lepexonHble npoliecchl B CHHXPOHHBIX MamnHax (TectupoBaHnue)

bamibHO-peNTHHIOBasA CTPYKTYpa AUCLMILINHEIL ABIISETCS IPUIOKEHUEM A.
baninpHO-pEeNTHHIOBask CTPYKTYpa KypCOBOTO IMPOEKTA ABJISIETCS MPUII0KEHUEM b.

4.2 IlpomMe:xyTOoUYHAs aTTECTALUS MO JUCIUNJINHE

Ixzamen (Cemecmp No7)
OreHka 3a OCBOGHME JMCLUUIUIMHBI OMpenensiercs B cooTBeTcTBuH ¢ [lonoxeHnem o OaminpHO-
peuTuHroBoit cucreme s cryaeHtoB  HUY «MDHW» Ha OCHOBaHUM CEMECTPOBOM U
HK3aMEHAlMOHHON COCTABIIAIOIINX.

Kypcosoti npoexm (KI1) (Cemecmp Ne7)
Onenka ompenensieTcss B cOOTBETCTBUM ¢ [lonokeHuem o OayibHO-PEHTHMHIOBOM cHUCTeME AJs
ctynentoB HUY «M3DW» Ha ocHOBaHUU CEMECTPOBOM U aTTECTAlIMOHHOMN COCTABIISIFOIINX

B numnioMm BBICTaBIsE€TCA OIEHKA 3a 7 CEMECTD.

Ipumeuyanue: OneHOYHBIE MAaTEPUAIBI 110 TUCIUILIMHE IPUBECHBI B (DOH/IE OIEHOYHBIX
matepuanos OITOII.

5. YYHEBHO-METOANYECKOE OBECIIHEYHEHUE JUCHUIIJINHBI

5.1 ITeyaTHbIE U YJIEKTPOHHbIE H3IAHNUS

1. Bonbnek, A. Y. DnexTpudeckre MaliiHbl. MaliuHbl IEPEMEHHOT0 TOKA : YUeOHUK JJIs BY30B 110
HaIpaBJIeHUsM "DJIEKTPOTEXHUKA, JIEKTPOMEXaHUKA U AIEKTPOTEXHOJIOTHH" U
"Onexrposnepreruka” / A. U. Bompaek, B. B. I[Tonos . — CII6. : [Turep, 2010 . — 350 c. — (YueOHHK
1utst By30B) . - ISBN 978-5-469-01381-5 .;
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2. Tokapes, b. @. DnekTpudeckre MaITUHBI | Y4eOHOE MOCOOUE IS DNEKTPOTEXHHUECKUX H
SHEPreTHYeCcKuX crnennanbHocTed By30B / b. @. Tokapes . — M. : Anbsiae, 2015 . — 624 ¢. - ISBN
978-5-91872-064-6 .;

3. Kompinos, U. I1. MaTemaTnueckoe MOICIUPOBAHNE AIEKTPUUYCCKUX MAIIIHUH : Y UYeOHUK IS
AIIEKTPOTEXHUYECKUX U SHEPreTHUeCKUX crenuanbuocteit By3oB / M. I1. Konbiios . — 3-¢
u3J.,nepepad. u gon . — M. : Beicias mikona, 2001 . — 327 ¢. - ISBN 5-06-003861-0 .;

4. Banos, A. C. Ilepexoaabie MPOIECCHI B 3IEKTPUUYECKUX MAITUHAX : MPAKTHUKYM MO KypCy
"[TepexoHbIe TPOIECCHI B AJEKTPUUECKUX MAIIMHAX" 110 HAMPABJICHUIO "DIIEKTPOIHEPTETHUKA U
anekrporexuuka" / A. C. Banos, 10. A. Momunckuit, Ham. uccnen. ya-t "MOU" (HUY"MDBN") .
— M. : U3n-Bo MDU, 2018 . — 67 c. - ISBN 978-5-7046-1927-7 .
http://elib.mpei.ru/elib/view.php?id=10085;

5. BanoB-CMoneHckuii A.B.- "Onexkrpudeckue mamuubl. B 1Byx Tomax. Tom 1", U3naTenscTBO:
"MBH", Mocksa, 2017

https://www.studentlibrary.ru/book/ISBN9785383012222.html;

6. IBanoB-CmoneHckuii A.B.- "Onexkrpuueckue mamussl. B 1Byx tomax. Tom 2", M3narenscTBo:
"MBH", Mocksa, 2017

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

5.2 JInueH3noHHOE U CBOOOTHO PACIIPOCTPAHsIeMOe MPOrPaMMHOE o0ecredeHne:
1. CO "IIpomereit";

2. Office / Poccuiickuit makeT 0()UCHBIX IPOTrpamm;

3. Windows / OniepanrionHasi cucrema cemeiictsa Linux;

4. Buneoxondepenuu (Maitna, Coepmxkas, BK u ap);

5. SimInTech (crynenueckas Bepcusi).

5.3 UHTepHeT-pecypchl, BKIKYasi NpodeccHOHATbHBIE 6a3bI JAHHBIX H HH()POPMALHOHHO-
CIIPABOYHbIE CHCTEMBbI:

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

2. 9BC "YHuBepcurerckas 0u0J1M0TeKa OHIANH" -
http://biblioclub.ru/index.php?page=main_ub_red

3. Hayunasi 3JiekTponHasi 6udsmmoreka - https://elibrary.ru/

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

5. Ba3a naHHbIX )KypHaJioB u3aareabcTsa Elsevier - https://www.sciencedirect.com/
6. DiekTpoHHBIE pecypchl U3AaTeabcTBa Springer - https://link.springer.com/

7. Ba3za nannbix Web of Science - http://webofscience.com/

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

9. HaumonasbHasi 3J1eKTpOHHasi 6ubanoTexka - https://rusneb.ru/

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

6. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHHUE JUCHUITJIMHBI

Tun nomemennst Homep aynutopumn, Ocnamenne
HaAauMMCHOBAaHHE
VYyeOHble ayIUTOPUH IS E-207, JIekuuoHHas CTOJI, CTYJI, IIKad, 1abopaTOpHBINA CTEH]T
IIPOBEICHUS JICKIIMOHHBIX ayIATOPUS
3aHATUHN U TEKYLLETO
KOHTPOJIA

VYyeOHble ayIUTOPUH IS E-207, JIekuuoHHas CTOJI, CTYJI, IIKaQ, TabopaTOpHBINA CTEHT

MIPOBEACHUS TPAKTUYECKUX ayIATOPUS
3ansaTui, KP u KII

VYyeOHble ayAUTOPUH IS E-205, pabouee MECTO COTPYAHHUKA, CTOJI, CTYII,

IPOBEJICHUS J1aOOPaTOPHBIX KomnsrorepHslii KOMITBIOTEP MEPCOHANBHBIN
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3aHATHH KJacc
Y4eOHble ayAUTOPUH IS E-207, JlekuuonHas CTOJI, CTYJI, IIKa(, 1abOpaTOpHBINA CTEH
MPOBEACHUS ayIUTOPHS
MIPOMEXKYTOYHOM aTTECTALINKU
[Nomewmenus mist HTB-201, CTOJI KOMITBIOTEPHBIN, CTYJI, CTOJI
CaMOCTOSITEITLHON pabOTHI KomrnbrorepHblit MMACHMCHHBIMN, BEIIAJIKA JJIS OJICKIbI,

YUTAJILHBINA 3aJ1

KOMIIBIOTEPHAsI CEThb C BBIXOJIOM B
HHTepHeT, KOMIIBIOTEDP NIEPCOHANIBHBIN,
IIPUHTEP, KOHIULIMOHED

ITomemntenus miis
KOHCYJbTUPOBAHUS

E-207, JleknpnonHas
ayJTUTOPUS

CTOJ, CTYII, IKad, Ta00PaTOPHBINA CTCH]T

[Tomemenust st XpaHeHUS
0o0opyIoBaHUs U y4€OHOTO
WHBEHTapS

ODA-26, ApxuB

CTOJ, CTYJI, JOKYMEHTBI
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

SJIGKTpOMCXaHI/IKa

(Ha3BaHME AUCIMILIMHBI)

7 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1

KM-2
KM-3

KM-4

KM-5
KM-6

KM-1. U3y4yeHne nHCTpYMEHTAIbHBIX CPEJICTB MOJICTUPOBAHUS MEPEXOJHBIX MPOLIECCOB C
MCIIOJIb30BaHUEM KOMITBIOTEPHBIX ITporpamM (JlabopaTopHas pabora)

KM-2. MonenupoBaHue IEpeXOAHBIX MpolieccoB B TpaHchopmaropax (JlabopaTopHas padora)
KM-3. UccrnenoBanue nmepexoaHbIX MPOIECCOB B ACHHXPOHHOM JiBuratene (Jlaboparopuas
pabora)

KM-4. Bnusinue napaMeTpoB aCHHXPOHHOI'O ABUraTelIs Ha X0/ IEPEXOAHOr0 IIpoiecca
(KonTpoawsHas pabora)

KM-5. [lepexonHble npoiiecchl B CHHXpOHHBIX MamnHax (TectupoBanue)

KM-6. UccrnenoBanue nepexoaHbIX MPOILIECCOB B ABUraTeNe MOCTOSHHOTO ToKa. (JIJaboparopHas
pabora)

Buja npoMexyToYHOI aTTecTANMU — DK3aMEH.

Wnpekc KM- | KM- | KM- | KM- | KM- | KM-
Howep Paznen aucuumuimabl KM: L 2 3 4 S 6
paszena Henens 4 6 10 12 14 16
KM:
[Tepexoanble mporecchl B TpaHchopMaropax u
1 AJIEKTPUUYECKUX MAalllMHAaX, BUJIbI U
MaTeMaTHYECKOE OMHMCAHHE MPOIECCOB.
11 Beenenue. Llenu u 3agaun MaTeMaTn4eckoro +
MOJICIIMPOBAHUS
Bupl nepexoHbIX MPOLECCOB B
TpaHchopMaTOpax M AIEKTPUUECKIX MAITHHAX.
1.2 OO0bIkHOBEHHBIE AU depeHnanbHbIe +
YpaBHEHHS JUISI MAaTEMaTHIECKOTO OTIMCAHUS
HEepeXOAHbIX MPOLIECCOB.
1.3 TernoBble epexoHbIE MPOLIECCHI. +
JuddepenunanbHble ypaBHEHHS
2 TpaHnchopmaropa. [lepexomHbie TpoIIecCH B
TpaHcpopmaTopax.
2.1 [Tepexoanble mpornecchl B TpaHchopMaTopax +
3 MaremaTtnueckast Mozie€Ib 0O0OIEHHOM
HIIEKTPUUYECKON MAIIUHBI
31 Metobl aHaM3a IEPEXOIHBIX MPOIIECCOB B 4
HIIEKTPUUYECKUX MallIMHAaX.
39 [TpocTpaHCcTBEHHBIE BEKTOPHI TIEPEMEHHBIX B N
pa3IMYHBIX CUCTEMaX KOOPJIUHAT.
33 Huddepenunanbable ypaBHEHUS +

BHCKTquCCKOﬁ MalllMHbI B pa3JIMYHbIX
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KOOpJIMHATAX.

Maremarndeckas MOACIIb aCHHXpOHHOﬁ

4 MamuHbL. [lepexoaHpie mpoIecch B
ACHHXPOHHBIX MalllMHAX
41 [TepexoiHBIC IPOLIECCHI B ACHHXPOHHBIX +
MarmHax
[TepexoiHBIE MPOIIECCHI B CHHXPOHHBIX
5 MammuHax. J(uddepennuanbapie ypaBHEHUS
ITapka-I'opeBa
51 JuddepeHnmanbHple ypaBHEHHS CHHXPOHHBIX N
MaIIiH
52 Y CTONYNBOCTD CHHXPOHHBIX MAIluH +
5 [TepexoHBIC MPOIIECCHI B MAITUHAX
MIOCTOSTHHOTO TOKa
6.1 [TepexoiHBIC MPOIIECCH TPU KOMMYTAIIHH B +
MalllHaX MOCTOSIHHOTO TOKa
6.2 [TepexoMHBIC MPOIIECCHI B MAITUHAX +
TIOCTOSIHHOTO TOKa.
Bec KM, %: | 10 | 20 15 30 10 15
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IIpuioxenue b

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

SJIGKTpOMCXaHI/IKa

(Ha3BaHME AUCIMILIMHBI)
7 cemecTp

Hepeqenb KOHTPOJBHBIX MQPOHPI/IHTI/Iﬁ TEKYIIET0 KOHTPOJAHA YCIIEBAEMOCTH IO KYPCOBOMY

NMPOEKTY:
KM-1 Cpaua pasnena "BpiOop riaaBHBIX pa3MepoB, pacu€T cTaTopa U poTopa TypOoreneparopa
(rumporeneparopa)"

KM-2 Cpaua pa3aena "Pacu€r marHuTHOU 1ienu TypOoreneparopa (rugporeneparopa)”
KM-3 Cpaua pazaena "Pacu€r mapameTpoB U XapakTepUCTUK TypOoreHepartopa (ruaporeneparopa)"
KM-4 Cpaua rpaduyeckoil yacti 1 0pOpMIEHHON pabOThI

Bujx npome:xxyTouHoii arrecranmuu — 3amura KI1.

Wunekc KM- | KM- | KM- | KM-
Howmep Paznen kypcoBoro mpoekTa/KypcoBoii paboThl KM: L 2 3 4
paznena Henens 4 8 12 16
KM:
1 Br100op rimaBHBIX pa3MepoB, pacuéT cTaTopa u poTopa +
TypboreHeparopa (TuaporeHeparopa)
2 Pacuér marauTHO# 11Ienu TypOboreHeparopa +
(rupporeneparopa)
3 Pacuér mapameTpoB U XapaKTepHCTUK TypOoreHepaTopa +
(rupporeneparopa)
4 I'padmueckas yacte 1 ohopmiieHHE padbOTHI +
Bec KM, %: | 20 30 30 20
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