Komnonent OIIOII
26.05.07 JkcruryaTanus Cy0BOro 3J1eKTPOOOOPYA0OBAHUSA U CPEACTB ABTOMATHKH

HaumenoBanue OITOII
Chnenuajau3anmsa:

IKCIUIyaTALUs CYI0BOT0 3JIEKTPOOOOPYI0BAHMSA U CPEACTB ABTOMATHKH
b51.0.19

mudp IMCHHIIHHBI

( OOKYMEHT NOAMNWUCAH 3/IEKTPOHHOM \
noanucbio

CBEAEHMA O CEPTUOUKATE 3N

Ceprudukar: 36 22 ee ce 8d fd 1le 1d a3 ab

Bnaneneu: Knssesa Mapus AnexcanapoBHa

PABOYASA ITPOTPAMMA
JIMCUMIINHBI
(mony.Jist) CynoBble J1eKTpHYeCKHe MAIMHbI
PazpaboTuuk (u): VYTBepkIeHO Ha 3aceJaHuU Kadeapsl
CabareeB /1. A. 3ICKTPOOOOPYAOBAHHMS CYJIOB
[)4(0) HaMEHOBaHUE Kadeapsl
JIOLIEHT npotokoa Ne 8 ot 22  uroHs 2022 r.

JOJIKHOCTBH

3aBeayronuii kadenpoit
K.OLH. . AIEKTPOOOOPYIOBAHUS CYIIOB

Yuc€Has CTCIICHD,
3BaHUE

B BiacoB A.b.

TOJIUCH ()5(6]

MypmaHck
2022



IMosicuuTeIbHAS 3aIMCKA

OO0BeM QUCIUAIUIAHEL 6 3.e.
Pe3yabTarnl 00yuyeHuss M0 JUCUHMILIMHE (MOAYJI0), COOTHECEHHbIE C MHIMKATOPAMU JTOCTHIKE-
HUSI KOMIIETCHLIMH, YCTAHOBICHHBIMH  00pa30oBaTeIbHON MPOrpaMMoit

Komnerenuuu HNuaukaropsl Pe3syabrTarnl 00yde- | CoorBercrBHe Kogek-
JOCTHIKEHUSA HUA 10 TUCHHUILIHHE cy ITIJTHB!
KOMIIETeH M (Moxy110)
OIIK-2. Criocoben OIIK-2.1. Ilpumensier 3namo: Tabmuma AIIL/6
IIPUMEHATH €CTe- (byHIaMEHTAIBHEIC Ma- | - OCHOBHBIE 3aKOHBI
CTBEHHOHAYUYHBIE U TEMATHIECKUE, €CTe- AIIEKTPOTEXHUKU; OyHKuMs:  DIEKTpo-
OONIEHHKEHEPHBIE CTBEHHOHAYHMHBIE 1 06~ | _ (cpopypie pacuer- | 06OpY/IOBAHHE,  DJIek-
3HaHUS, aHAIUTHYE- [HCHHKCHCPHBIC HbIE METO/IbI; TpOHHAs anmaparypa u
3HaHUA B Ipodheccro-

CKH€ METO/IBI B IIPO- - OCOOEGHHOCTHU MPHU- | CUCTEMBI  YIPaBJICHUS

(dbeccruoHanbHOM nes-
TEJILHOCTH

HaJbHOH JEATEIBHOCTU
OIIK-2.2. Ilpumenser
METO/bl TEOPETUYE-
CKOT'O U 9KCIIEpPUMEH-
TaJIbHOTO UCCIIEI0BA-
HUS B podeccruo-
HAJIBHOW JIESITEIBHO-
CTH

OIIK-2.3. Ucnonb3yeT
€CTECTBEHHOHAYYHbIE
U OOIIEUHKXCHEPHBIC
3HaHUS B Tpodeccro-
HAJIBHOW  JE€ATENIbHO-
CTH

IK-1

CriocobeH ocyIiecTB-
JIATh OE€30IMacHOE TeX-
HHUYECKOE  MCIOJIB30-
BaHUC, TCXHUYECCKOC
oOcimyXuBaHue, Jua-
THOCTUPOBAaHUE U pe-
MOHT CYJIOBOTO 3JICK-
TpoOOOpYIOBaHUS |
CPEJICTB aBTOMATHKH B
COOTBETCTBUU C MEXK-

JTYHAPOTHBIMU u
HAI[MOHATLHBIMH TpE-
OOBaHUAMU

[IK-1.1. ¥Ymeer ocy-
IIeCTBIATh  Oe3omac-
HOE TEXHUYECKOE HC-
MOJIb30BaHHUE CYIOBO-
ro 3IEKTPoOOOPYI0-
BaHUS U CPEICTB aB-
TOMATUKU B COOTBCT-
CTBHH C MEXIyHAPO/I-
HBIMU W HaIUOHAJIb-
HBIMHU TPeOOBaHUIMU;
[IK-1.2. Ymeer ocy-
LIeCTBIATh  Oe3omac-
HOE TEXHUYECKoe 00-
CITy’)KUBAaHHE CYJIOBOTO
3JIeKTpo00OpyI0Ba-

HUSL U CPEICTB aBTO-
MaTUKM B COOTBCT-

MCHEHMS 3aKOHOB U
METOJIOB B JJMHEHHEIX
Y HCIIMHEHHEBIX LETIX
IMOCTOSIHHOT'O U TIe-
PEMEHHOI'0 CUHYCOHU-
JATBHOTO ¥ HECUHY-
COHIAIBHOI'O TOKA
Ymems:
- pa3pabarTbIBaTh
CXEMBbI 3aMeIICHHUS
ANEKTPUUYECKHUX I1e-
el Ha OCHOBE UX
MPUHIMITHATBHBIX
ANEKTPUICCKUX
CXEM;
- cO3/1aBaTh MaTeMa-
THUYECKUE MOACIH
AIEKTPUICCKHUX I1e-
e,
- peaju30BbIBATH
MIPOCTHIE ATOPUTMBI
HMUTAIIOHHOTO MO-
JIETUPOBAHMS;
- POU3BOJIUTH pac-
YEeT COMPOTUBIICHHUI,
TOKOB U HaIpsiKe-
HUI B JIEKTpUYE-
CKHX LIEIAX B yCTa-
HOBUBIIIUXCS H ITE-
PEXOJIHBIX peXKUMAX;

Ha YpOBHE J3KCILTyaTa-
002078

(Tabmuma AIIL/6)
Texnuyeckoe  oOcmy-
KUBAHUE U PEMOHT Ha
YPOBHE IKCILTyaTaIuH.

Tabauua AlIl/6

OyHKkuMs:  DIEKTpo-
o0opynoBaHue,  IJICK-
TPOHHAs ammnaparypa u
CUCTEMBbl  yIpaBlIECHUS
Ha YpOBHE 3KCILTyaTa-
117071

(Tabmuma AIIL/6)
Texnudyeckoe  oOcmy-
KUBAHUE U PEMOHT Ha
YpOBHE 3KCIUTyaTall|H.




CTBHH C MEXIyHapO/-
HBIMH W HalWUOHAIIb-
HBIMU TPEOOBaHUIMH;
[IK-1.3. Ymeer ocy-
IIECTBIATh  Oe3omac-
HOE JIMarHOCTHPOBa-
HUE ¥ PEMOHT CYI0BO-
o  3JIEKTPOOOOpPYHO-
BaHUS U CPEICTB aB-
TOMaTHKH B COOTBET-
CTBHH C MEXIyHApO/-
HBIMH W HalWMOHAIIb-
HBIMU TPeOOBaHUIMH;

[1K-7

Crnioco0eH ocymecTs-
JTh 6€30IMacHOe TeX-
HUYECKOE UCIOIB30-
BaHUE, TEXHUIECKOEC
oOciTyXHBaHUe, TUa-
THOCTHPOBaHUE U Pe-
MOHT 3JIEKTP0o00O0py-
JIOBaHUS M CPEJICTB
ABTOMATHKH CYJIOBBIX
nagyOHBIX MEXaHH3-
MOB ¥ TPY30M0IbEM-
HBIX YCTPOWCTB B CO-
OTBETCTBHH C MEX]TY-
HApOJHBIMHU U HAITHO-
HaJIbHBIMU TpeOoBa-
HUSIMH

[IK-7.1. Ywmeer ocy-
IIECTBIAThL  Oe3omac-
HOE TEXHHYECKOE WC-
MOJIb30BAHUE  DIICK-
TPOOOOPYAOBaHUS W
CPEICTB aBTOMATHKHU
CYIOBBIX  MATyOHBIX
MEXaHH3MOB U TPY30-
MOITBEMHBIX

YCTPOMCTB B COOTBET-
CTBHH C MEXIyHAPO/I-
HBIMH ¥ HaIMOHAb-
HBIMHU TPeOOBaHUIMU;
[IK-7.2. Ymeer ocy-
LIeCTBIATh  Oe3omac-
HOE TEXHUYECKoe 00-
CITy’)KUBAHHUE DJICKTPO-
obopynoBaHus u
CPEACTB aBTOMATUKHU
CYAOBBIX  MaJTyOHBIX
MEXaHU3MOB M TPY30-
MOITbEMHBIX

YCTPOMCTB B COOTBET-
CTBHH C MEXIyHAPO/I-
HBIMH ¥ HaIMOHAb-
HBIMHU TPEOOBaHUIMU;
[IK-7.3. ¥Ymeer ocy-
LIeCTBIATh  Oe3omac-
HOE€ JHAarHOCTUPOBA-
HUE M PEMOHT 3JICK-
TpoOOOpYIOBaHUS |
CPEACTB aBTOMATHUKHU
CYAOBBIX  IaJTyOHBIX
MEXaHU3MOB M TPY30-
MOIBEMHBIX

YCTPOMCTB B COOTBET-

- IUJITAHUPOBAThH MO-
JEIbHBINA SKCIIEPU-
MEHT U 00padatbl-
BaTh €0 pe3yibTaThbl
Ha MEePCOHAIbHOM
KOMITBIOTEPE;

- OLICHUBATh TOY-
HOCTb U JJOCTOBEpP-
HOCTb PE3yJIbTaTOB
pacyeros;
Bnaoemp:

- HaBBIKaMU paspa-
OOTKH CXEeM 3ame-
LICHUSI dJIEKTpHUYe-
CKMX LIENIEH Ha OC-
HOBE MX IPUHIIUIHN-
QIbHBIX AJEKTPUYE-
CKHX CXEM;

- HaBBIKaMH PabOTHI
C DJIEKTPOTEXHUYE-
CKOM anmapaTypou u
3IEKTPOHHBIMU
YCTpOMCTBaMUu;

- HaBBIKaMU CO3/a-
HUS MaTeMaTHhye-
CKHUX MOJIEJICH AJIeK-
TPUYECKUX 1ETIEH;

- HaBBIKAMHU PabOTHI
C KOHTPOJIbHO-
U3MEPUTEIILHOU U
WCTIBITATEILHOM aI-
rapaTypoi;.

Taomuma AIIL/6

OyHKIUA: DIIeKTpo-
obopynoBaHue, 3JEK-
TpPOHHAsI ammaparypa u
CHCTEMBl  YIPABJICHUS
Ha ypOBHE JKCILTyaTa-
1IN

(Tabmumna AIIL/6)
Texnuueckoe  o0cmy-
KMBaHWE W PEMOHT Ha
YPOBHE 3KCIUTyaTallHH.




CTBHH C MEXIyHapO/-
HBIMH W HalWUOHAIIb-
HBIMU TPeOOBaHUIMH;

[K-15

CrniocobeH BrIOpaTh H,
pu HE0OXOTMMOCTH,
pa3paboTaTh paruo-
HaJIbHbIC HOPMATHBEI
IKCIUTyaTaI|H, TeX-
HUYECKOTO 00CITYXH-
BaHUs, PEMOHTA U
XpaHEHHS CYJJOBOTO H
0eperoBoro IeKTpo-
o0opyIOoBaHUS U
CpPE/ICTB aBTOMATHKHU

[IK-15.1. VYmeer BbI-
Ouparb  palnMOHAJb-
HbIE HOPMATHBBI JKC-
IUTyaTallid  CYA0BOTO
u OeperoBoro JJek-
TpOOOOpYIOBaHUS |
CpEICTB aBTOMATHKH;
[IK-15.2. VYmeer BbI-
Ouparh  palMoOHAIb-
HbIC HOPMATHBBI TEX-
HUYECKOTO OOCITYyKH-
BaHUs CyJOBOro u Oe-

Taomuma AIIL/6

OyHKIUA: DIIeKTpo-
obopynoBaHue, d3JIEK-
TpPOHHAsI ammaparypa u
CHCTEMBl  YIPABJICHUS
Ha ypOBHE JKCILTyaTa-
1IN

(Tabmumna AIIL/6)
Texnuueckoe  o0cmy-
KMBaHWE W PEMOHT Ha
YPOBHE 3KCIUTyaTallHH.

pEeroBoro  3JIEKTPO-
obopynoBaHus u
CpE/ICTB aBTOMATHKH;

I1K-15.3. 3nHaer nops-
JIOK pEeMOHTa W Xpa-
HEHHsI CyJI0BOTO U Oe-
pEeroBoro  3JIEKTPO-
obopynoBaHus u
CpEICTB aBTOMATHKH;

2. Conep:xxanue TUCHHUILTHHBI (MO1YJIA)

Kpatkuii ncropuueckuii 0030p pa3BUTHS dIEKTpUUECKUX MamuH. CoaepKaHue U MOCTPOCHHE
TUCIUTIIMHBL. YKa3aHus 1Mo paboTe HaJ AUCIUTUIMHON. [IpruHIMT AeMCTBUS U YCTPOWCTBO MAIIIUH TIO0-
CTOSTHHOTO TOKa. [IpuHIuUN AecTBUS TeHepaTopa M JIBUraTessl MOCTOSHHOIO Toka. OCHOBHbBIE KOH-
CTPYKTHBHBIE YaCTU M Y3JIbl CYAOBBIX MAIllMH MOCTOSIHHOTO TOKa, MX Ha3HadeHue. Cepum CymOBBIX
MaIlliH MOCTOSIHHOTO TOKa. SIkopHble 00MoTKH. Ilar cexnuu u mar coeauHeHus: oOMoTku. [IpocTeie u
CJIOHBIE TIeTJIeBble 00MOTKU. [IpocThie u ciiokHbIe BoHOBbIe 00MOTKU. [lapannenbHbie BeTBU 00MO-
TOK. Y paBHUTEIbHBIE COSAUHEHHUS IEPBOTO ¥ BTOPOro BuoB. DJ[C 0OMOTKH sikopsi. MarHUTHas IIeTib.
VYeTpoiiCTBO MarHUTHOM LIENMM MAlIMHBI OCTOSHHOI'O TOKA. XapaKTEPUCTHMKAa HAMarHUYMBaHUS Ma-
muHbl. Peakuus sikops. JIuHeliHas Harpyska skopsi. Yder nonepednoil u nponosnsHoit MJIC peakuun
axops. Kommyranus. OcHOBHOE ypaBHEHUE KOMMYyTaluu. [IpsiMonrHeitHas, 3aMeiJIieHHast U yCKOPEH-
Has komMmyTanusi. Onenka kommyTaruu. CpesicTBa yiaydilleHus KoMMmyTtauuu. ['enepatopsl. Turel re-
HEPaTOPOB MOCTOSHHOTO ToKa. Kitaccuukanus xapakTepucTUK reHepaTopoB. XapaKTepUCTHKaA X0JI0-
CTOTO XOJIa ¥ KOPOTKOTO 3aMbIKaHUs. PeakTUBHBINA TpeyroibHUK. [ eHepaTop HE3aBUCUMOTO BO30YK-
JIEHUS], €r0 XapaKTepUCTUKH. ['eHepaTop mapajjieibHOro Bo30YKIeHUs. Y CIOBHUS CaMOBO30YXKICHHUS.
XapakTepuUCTUKH U CBOMCTBa IeHEpaTropa MapajuleNbHOTO BO30YXIeHUs. [ 'eHeparop CMENIaHHOTO
BO30YXKICHMSI, €r0 XapaKTepUCTUKU U cBoiicTBa. [lapamnensHas pabora reHepaTOpOB MOCTOSIHHOTO
TOKa. YCJIOBUS BKJIIOYCHHS Ha MapauIeTbHYI0 paboTy reHepaTopoB MOCTOSHHOTO Toka. I 'eHepaTop-
HBI U JIBUTATEJIbHBIN peXuM MamuH. J[Buratenu. [IpotuBosnexkTpoaBrxyas cuia sikopsa. Yacrora
BpaleHus: djekTpoaBurareneii. CrnocoObl peBepcHpoBaHUs dJeKTpoaBurareneit. Ilyck nBuratens.
Bpaiaromuit MOMEHT MalllMHbI TIOCTOSSHHOTO TOKa. /[BuUraTens He3aBUCUMOTO BO30OYKIEHUS, €ro Xa-
PaKTEepPUCTHUKH. J|BUTATEINb MOCIEI0BATEILHOTO BO30YKICHHUS, €T0 XapaKTEePUCTUKH U CBOKCTBA. J[BU-
raTteilb CMEIIaHHOTO BO30YXACHHUS, €r0 XapaKTepUCTUKU U cBOMcTBa. OCHOBHBIE CITOCOOBI PEryIHpO-
BaHMSI YAaCTOTHI BPAILIEHUS] U TOPMOXEHUsSI JIBUTaTeiaeil MOCTOSIHHOrO Toka. CrelnualibHble MalluHbI



noctostHHOTO ToKa. [Totepu m KIIJ[. HarpeBanue 3ieKTpudecKux MamvH. Y paBHEHHE TEIIOBOTO Oa-
JaHca yacTed MamuHbl. KpuBble HarpeBaHHs U OXJIAXKIAEHHUS 3JIEKTPUYECKUX MamuH. Jlomyctumas
TeMIeparypa neperpeBa OTAeIbHBIX YacTed MamuHbl. CriocoObl oxyaxaeHus mamuH. Kinaccuduxa-
II1s] HOMUHAJIBHBIX PeKUMOB padoTsl MamuH 1mo 'OCTy. 3amuTa 3eKTpUYecKiX MalluH OT BO3/ACH-
cTBUs OKpyxawmier cpeapl. OmHodazueie TpaHchopmatopsl. [IpuHIMT HEWCTBUS W yCTPOMCTBO
tpancpopmaropa. DJIC Tpanchopmaropa. Xomoctoit xox Tpanchopmaropa. [IpuBenenue BTopuuHON
0o0MOTKHM TpaHchopMaTopa K NnepBUYHON. BekTopHble quarpammsl TpaHchopMaTopa Mpy aKTUBHOM U
cMemaHHoi Harpy3kax. Cxemsl 3amenienns. OMBIT KOPOTKOTO 3aMblKaHus TpaHcdopmaTopa. [lotepu
u KIIJ[ tpanchopmaropa. Tpexdaznpie TpanchopmaTtopsl. ['pynmsl coenuHenus: (Ha3HbIX 0OMOTOK
TpexdazHbIX TpaHc(hOpMATOPOB. X0JIOCTOM X0 TpexdasHbIX TpaHchopmaropoB. Pabora TpexdazHo-
ro Tpancopmaropa npu Harpyske. [lapannenbnas pabota TpancpopmaTtopos. [lepexoansie mporiec-
cel B TpaHchopmarope. CriennanbHble TpaHcpopMmaTopsl. ABToTpancopmarop. CBapouyHble TpaHC-
¢dopmaTopsl. OCHOBHBIE BHJbI MallMH MEPEMEHHOr0 TOKA, MPUHLUI HMX JIEHUCTBUS M YCTPOMCTBO.
Y CTpoiCcTBO CYOBBIX CHHXPOHHBIX MAIIMH. YCTPOHCTBO TpexX(a3HbIX aCHMHXPOHHBIX JBUTATENCH ¢
KOPOTKO3aMKHYTHIM U (pazHbIM poTtopoM. CkonpxeHue. Yacrora BparieHus poropa. CtatopHbie 00-
moTku. [Tpuniun o6pazoBanus TpexdazHoir 00MoTku. OJHOCIONHBIE U IBYXCIIOHbIE 00MOTKH. D/[C
u MJIC oObmoTok. DnekTpoaBmkymas cuia cekuun. Koadduiment ykopoueHus: 0OMOTKH. DIIEKTPO-
nBkymas cuia ¢asel. Koaddunuent pacnpeaenenns oOMOTkA. MarHuTOABIKYILIAS cuila oqHO(ha3-
HOM 0OMOTKHM. MarHuTOABMXKYIas cuiia TpexgasHoi 0OMOTKH. BekTopHbIE AuarpaMMbl aCHHXPOHHO-
ro JBUTraTels ¢ HemoABMKHEIM poTopoM. DJIC u Tok poropa. IlpuBenenne oOMOTKH poTopa K 0OMOT-
Ke craropa. BekropHas nuarpamma u cxema 3aMelICHUs] aCHHXPOHHOI'O JBUTATENS C BPAILAIOIIUMCS
poropoM. Bpamaromuii MOMEHT U SHEpPreTHYecKas JuarpaMMa aCHHXPOHHOIO JBMraress. Xapakre-
pUCTHKA BpallalomIero MoMeHTa. KpuTthdeckoe CKOJNIbXKEHUE M MAKCHUMalbHBIH MOMEHT. Y CTOMYH-
BOCTh pabOThI aCHHXPOHHOTO JBUTaTeNsl. KpyroBeie iuarpamMmbl. YTIpOUIEHHAs: KPyroBas quarpaMma.
OnbIT XOJOCTOTO X04a U KOPOTKOTO 3aMblKaHus. OnpeaeneHne no KpyroBo guarpaMMe MOIIHOCTEH,
noreps, Bpamatomero Momenta, KI1/I, ckonpxenus u koaddunuenta MouHocTH. Paboune xapakre-
PUCTUKH U PEXKUMBI ACHHXPOHHOM MamuHbl. [IyCk aCHHXpOHHBIX ABUTATEIEH. Y CIOBUA MMyCKa aCUH-
XPOHHOTO JIBUTATEJNIS U €Tr0 CXeMHBIe perieHus. [lyck nepexinoueHneM 0OMOTKH CTaTOpa CO 3BE3/bI Ha
TpPeyrojabHUK. YacTOTHBIN MycK. ACHHXPOHHBIE ABUTATENH C BHITECHEHHEM TOKa B OOMOTKE poTOpa,
JBYXKJIETOUHBIN U C TITyOOKOIMa3HBIM poTOpoM. OCHOBHBIE CITIOCOOBI PEryIMPOBAaHUS YaCTOThI Bpallle-
HUS aCHHXPOHHBIX JIBUTareiel. PeryampoBaHue 4acTOThl Bpall€HUsl BO3JIEUCTBUEM CO CTOPOHBI CTa-
Topa. PerynupoBaHue 4acTOThI BpalIeHUs BO3ACHCTBHEM CO CTOPOHBI poTopa. TOpMOKE€HHE achH-
XpOHHBIX ABurareneil. CnenuanbHble aCHHXPOHHBIE MalIuHbl. OnHO(a3HbIe ACUHXPOHHBIEC JIBUTaTe-
7. ACUHXPOHHBIN IpeoOpa3oBaTesb 4acTOThl. Peakiust sKOpsi CHHXPOHHBIX MAIlIMH MPH Pa3InYHbIX
BHAaxX Harpy3ku. [IpuHiun aByx peakuuii. KosnuecTBEHHBIN ydeT BIUSIHUA MPOAOJbHON U mTonepey-
HoM peakuuu sxops. DJIC craropa npu Harpyske. BekTopHas auarpamMMa HamnpspkeHH. BekTopHble
JMarpaMMbl HANPSUKEHUM HESBHO- M SIBHOMOJIIOCHBIX CHMHXPOHHBIX T€HEPAaTOPOB. YTNPOIICHHBIE BEK-
TOpHBIE AMarpamMMmbl HampspkeHWi. IlapaMeTpbl CHHXPOHHBIX MalIMH. XapaKTEPUCTHUKU XOJIOCTOIO
X0J1a U KOPOTKOI'0 3aMbIKaHUsI CHHXPOHHOI'O TeHepaTopa. PeakTuBHBINA TpeyronbHUK. OTHOILLIEHHE TO-
ka kopoTtkoro 3amblkaHusg (OK3). Harpyzounsle xapakrtepuctuku. IlocTpoeHue peakTUBHOrO Tpe-
yrosibHUKa. BHeNHUE U peryaupoBouHble XapakTepucTuku. CaMoBo30ykaarommecss 1 OecieTouHbIe
CHUHXpPOHHBIE TeHepaTopbl. OcoOeHHOCTH pexrMa paboThl CHHXPOHHOTO T'€HepaTopa Ha BBIIPSMU-
tenpHyi0 Harpy3ky. [lorepu u KIIJ] cuaxponubix mamuH. [lapamiensHas paboTa CyIOBBIX CHHXPOH-
HBIX TEHEPaTOpPOB COOTBEeTCTBYIOMmast TpeboBanusm I1IJIMHB. YcnoBus BkitoueHHsI reHepaTOpoOB Ha
napajuiebHyl0 paboty. Metoasl cuHXpoHHu3auu. PaboTa CHHXpOHHOTO reHepaTopa MapaiesbHO C
MourHo# ctanuueil. [lapamiensHas paboTa COM3MEPHMBIX IO MOIIHOCTH CHHXPOHHBIX T€HEpaTOPOB.
DIIEKTPOMAarHUTHbIE MOIITHOCTH X MOMEHT CUHXPOHHOW MamuHbl. CUHXpOHU3HUPYIOIIAasi MOLIHOCTh U
MOMEHT. V-00pa3Hasi U yIiioBas XapaKTepPUCTHUKU CHHXPOHHBIX reHepaTopoB. PacmpeneneHnue akTuB-
HOM M PEaKTHMBHOW MOIIHOCTEW MapauiebHO paboTaronux reHepatopoB. CHHXPOHHBIE JBUTATEIH.



V-o0pa3Hasi xapaKTepUCTHKa CUHXPOHHOTO JBUTareis. BekTopHas nuarpamMma CHHXPOHHOIO JIBUTa-
Tenst. Paboune xapakTepuCTUKKA CHHXPOHHOTO JBUTarens. [lyck CHHXpOHHOTO aBuratelns. Perymupo-
BAaHME YaCTOTHI BPAILICHHUS] CUHXPOHHBIX JABUrarenei. BeHTwibHbIN 1BUraTenb. CHHXpOHHBIA KOMIIEH-
catop. [lepexoaHbie mporecchl B CHHXPOHHBIX MamuHax. /(uddepeHnuansubie ypaBHEHUsT CHHXPOH-
HOM MamuHbl. CBEpXIIEpEXOIHbIE, IEPEXOIHBIE PEKUMBI U CUHXPOHHBIE UHIAYKTUBHBIE CONPOTHUBIIE-
HUA. DKBUBAJICHTHBIE CXEMbl 3aMelleHusl. BHe3anHoe KOpOTKOE 3aMbIKaHUE CUHXPOHHOT'O T€HEpaTo-
pa. Konebanus cynoBbIX CHHXpOHHBIX MamuH. [ToHsiTHE 00 YCTOWYMBOCTH CHHXPOHHBIX MAIIUH MPU
KonebaHusX poropa. BeiHyx)aeHHbIe KoneOanus. PesoHanc konebaHuii. Y COKOUTETbHBIE OOMOTKH.
OKCIUTyaTallUOHHBIE BOIPOCHI, CBSI3AHHBIE C H3O0JLIMOHHBIMU KadeCTBAMHU M HAarpeBOM CYIOBBIX
AIIEKTPUYECKUX MaliuH. TpeOoBaHMs K M3OJSAIUH SJICKTPUUECKUX MAIIUH, OCHOBHBIE METOJbI KOH-
TpoJs ee cocTosiHusA. OCHOBHBIE (PaKTOPBI, BIUSIOMINE HA CPOK CITY>KOBI M30JISIUU U SKCILTyaTalluOH-
HbI€ MEPHI M0 €r0 yBEIMYECHHIO. MeToIbl KOHTPOJISl HarpeBa CyJIOBbIX 3JIEKTpUuueckux mamuH. Oco-
OCHHOCTH MOCTPOEHMSI CUCTEM MOJBOJAA U MOATOTOBKH OXJIAXJAIOLIETO BO3/1yXa MOIIHBIX CYIOBBIX
AJIIEKTPOMAILIMH M UX JKCIUTyaTanus. Bompocsl 3KCIulyaTallud MIETOYHBIX YCTPOMCTB CYJIOBBIX 3JIEK-
TpU4YeCKUX MamuH. OCHOBHBIE METOJbl HACTPOMKM KOMMYTALIMU CYJIOBBIX 3JIEKTPUYECKHX MAIIUH.
Bormpocs! 3kcmmyaraiy NoAIMMITHUKOBBIX Y3JI0B CYIOBBIX 3J€KTpOMalinH. TOKH B MOAIIMITHUKOBBIX
y37ax 3JIEKTPOMAlIWH, OCHOBHBIE TPUYMHBI UX BO3ZHMKHOBEHUS, UX BIUSHUE, IyTH ycTpaHeHus. Oc-
HOBHBIC MPUYNHBI BOSHUKHOBEHHS [ITyMa M BUOPALUU 3JIEKTPOMAIITNH, YKCIUTYaTUPYEMBIX B CYIOBBIX
YCIIOBHSIX M METOJBI UX YCTPAaHEHMs. TUIbI IPUMEHSAEMBIX Ha CyJ1aX MOAIIUITHUKOB U CMa304YHbIX Ma-
cenr. OcCOOEHHOCTH DKCIUTYaTallil M PEMOHTA CYIOBBIX T€HEPaTOPOB MEPEMEHHOTO TOKa, TpaHchop-
MaTOPOB U 3JIEKTPOMAIIMHHBIX MpeoOpazoBaTeneil. O630p aBapUHHOCTH CYIOBBIX AJIEKTPOMAIIUH U
OCHOBHBIX Me€p IO €€ MPeJOTBpaIleHHIO B cCOOTBeTCTBUM ¢ TpeboBanusamu [1JIMHB. OcHoBHbIE He-
LITaTHBIE PEXKXUMBI CYZOBBIX AIEKTPOMAILINH.

3. IlepeyeHb y4eOHO-METOAMYECKOT0 00ecneYeHUs1 U CIUILINHBI (MOLYJIs1)

- MYJbTUMEIUUHBIE MPE3CHTALMOHHBIE MaTepUabl MO JUCHUIUIMHE (MOIYJI0) MPEACTaBICHBI B
31eKTpoHHOM Kypce B DUOC MI'TVY;

- MCTOAUYCCKHC YKa3aHHA K BbIIIOJIHCHHUIO MTPAKTUYCCKUX, CAMOCTOATCIIbHBIX, KOHTPOJIbHBIX pa60T
MPEJCTaBIICHBI B 3JIEKTpOHHOM Kypce B OUOC MI'TY;

- MCTOAUYCCKUC MAaTCpHUAJIbl JJIA 06yan0H1ch;1 II0 OCBOCHUIO AHWCHUIIIINHBI (MO,Z[YJIH) npeacTraBiic-
Hbl Ha odunmanbHoM caiite MI'TY B pazaene «Muapopmanus mo 06pa3oBaTebHBIM IPOTPaMMaM, B TOM
YUCJIIC aJalITUPOBAHHBIM.

1. "DnexTpuyeckre MaIWHBL MPAaKTUYeCKHid Kypc'", yueOHoe mocobue B 2-X 4acTsax, MypMaHCK,
MI'TY, 2015.

2. Pacuer tpexdasznoro tpancpopmaropa (Meronuueckue ykazaHUs K KypCOBOMY IPOEKTHPOBa-
HU10), Mypmanck, MI'TVY, 2019.

3. Pacuer »>neKTpOMarHuTHOW cucTeMbl Tpex¢aszHoro tpancopmartopa (KommberiorepHas o0ydaro-
miast mporpamma), Cua-Bo Ne2015615173, 2015

4. KpyroBas quarpamMma U XapakTepUCTHKH aCMHXpOHHOHN MainHbl (KommbioTepHast o0ydaromias
nporpamma). Ceua-Bo Ne2010610006. 2010

5. BexTopHas iuarpaMma 1 XapakTepUcTUKU oaHo(pazHoro Tpanchopmaropa (Komnbrorepnas 00y-
yarorias nporpamma). Ceua-so Ne2010610004. 2010

4. ®oHJ OLEHOYHBIX CPEACTB M0 TUCHHUIJIMHE (MOTYJII0)

SIBnisieTcst OTAEIBHBIM KOMIIOHEHTOM 00pa30BaTeNbHOM MporpaMmbl, pa3pabotan B (hopMe OTAEIb-
HOTO JOKYMEHTa, MpejcTaBieH Ha odumuanpHoM caiite MI'TY B pazaene «udopmarus mo odpa3ona-
TEJIbHBIM IIPOTpaMMaM, B TOM 4Hcie agantupoBaHHbiM». @OC Britoyaer B cesi:

- MepevyeHb KOMIIETEHLUH C yKa3aHUEM 1TaroB UX (OPMHUPOBAHUS B MPOLECCE OCBOCHUS JMUCIIU-
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TJTUHBL (MOIYJIs);
- 3aJIaHUS TEKYIIETO KOHTPOJIS;
- 3aJJTaHHsI TPOMEKYTOYHOM aTTECTaIlHH;
- 3aJIaHUS BHYTPEHHEH OLIEHKH KauecTBa 00pa30BaHMsI.

5. IlepeyeHb OCHOBHOM W JONOJHUTEIbHON Yy4eOHOH JuTepaTypbl (TI€UYaTHbIE U3JAHUS, DJIEK-

TPOHHBIC YU€OHbIE U3IaHUS U (UJIH) PECYPCHI DJIEKTPOHHO-OMOINOTEUYHBIX CHCTEM )

OcHoBHas1 JiuTEepaTypa

Bonbnek A.M., ITonos B.B. Dnexkrpuyeckue mamvHbl. BBeneHue B 3neKTpoMexaHUKy. MalinHbl
MOCTOSTHHOTO TOKa B TpanchopmaTopsl, YueoHuk 1 By30B. — CI16: TTutep, 2008. — 320 c.

Bonbsaex A.U., Dnexkrpuueckue mamunsl. JI.: Dueprus, 1978

Mesun E.K., CynoBsie anexktpuueckue Mamussl, JI.: Cynocrpoenue, 1985

Model Course 3.04: Survey of Electrical Installations. Model course developed under the
IMO-IACS Programme [Dnektponnslii pecypc] / IMO. - DnektpoH. TekctoBble AaH. (1 daiin : 3,95
MO). - London : IMO, 2004. - 3arn. ¢ TuTy. 95kpana. - Jloctyn k daiiny B aya. 227 B. - ISBN 978-82-
801-0036-MonenbHbIil Kype 3.04: O630p 37MeKTpOyCTaHOBOK. MOCIBHBIN KYpC, pa3paOOTaHHBIN B paM-
kax nporpammsel UMO-MAKO

Model Course 7.08: Electro-technical Officer [DnexTponnsiit pecypc] / IMO. - DneKTpoH. TeK-
ctoBble naH. (1 ¢aiin : 4,21 MO). - London : IMO, 2014. - 3arn. ¢ TuTym. 3kpana. - [loctyn k ¢ainy B ay.
227 B. - ISBN 978-82-801-1580-2. MoaenbHbIi Kypc 7.08: DIeKTpOTEXHUUECKUN COTPYAHUK

JlonoJiHUTe/IbHAA JTUTEPATYypa

Komnsutos MN.11., Dnektpudeckue mamuubl, M.: Beicil. mkona,: Jloroc, 2002

Kauman M.M., Dnekrpuueckue Mamunbl, M.: Boiciias mik.: Y3n. nentp "Akanemus”, 2001

Komnbinos U.I1., [IpoektupoBanue 3neKTpuiyeckux MamuHd, M.: Dueprus, 1980

Tuxomupos I1. M. Pacuer tpanchopmaTopoB. Yuebd. mocobue st By3oB. U3zn. 4-e, mepepald. u
non. M., «Queprusi», 1976., 544 c. c u.

CaBateeB JI.A. DieKTpudecKre MAIIMHBI: MPAKTHUECKUH Kypc, yudeOHOe mocoOue B 2-X YacTsiX,
Mypmanck, MI'TY, 2015

CnpaBoyHbIe CHCTEMBI

DnexkTpoHHO0-0Mbanoreunas cucrema "M3aarensctso "Jlann"
http://e.lanbook.com

DeKTPOHHO-0MOanoTeuHas cucreMa Y HUBEpCUTETCKAst OMOIMOTEKA OHIAH"
http://biblioclub.ru

DnexrponHas oubsumoreunas cucrema "Koncynpranr crynenra”
http://www.studentlibrary.ru/book/ISBN9785976518940.html
DneKkTpOoHHO0-0MbanoTeunas cucrema "bubnmnoPoccuka"
http://www.bibliorossica.com

DIIeKTpOHHO-0MOIMoTeuHas cucreMa "ibooks.ru"
http://ibooks.ru

DnekrpoHHo-0nbamoreynas cucrema "Kaurad®onya"
http://www.knigafund.ru

7. IlepevyeHb JIUIEH3MOHHOTO M CBOOOHO PACIIPOCTPAHSEMOI0 MPOrPaAMMHOI0 odecreyeHus,
B TOM YHCJIe 0Te4eCTBEHHOr0 MPOU3BOICTBA

1. TIIporpammubie mpoaykThl Microsoft (moammcka Ha oOpa3oBaTeNbHBIE JHUIIEH3WH, CETEBBIC BEp-
CHHM), yyacTue B akagemuueckoi nmporpamme Microsoft Azure Dev Tools for Teaching (c geBpans
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2019 r., panee Microsoft Imagine, panee Microsoft DreamSpark, panee Microsoft MSDN
Academic Alliance). IToanucku neiictBurenshbl mo 10.12.2019 (cuer-¢paktypa NeIM22116 ot
12.11.2018, cuer Ne9552401799 ot 10.12.2018);

Oducuerii maker Microsoft Office 2007 Russian Academic OPEN, nunensus Ne 45676388 ot
08.07.2009 (moroBop Ne32/224 ot 14.07.2009);

MathWorks MATLAB 2010 (cereBast Bepcusi) License Number 619865 ot 11.12.2009 (moroBop
Ne32/356 ot 10.12.2009);

Pascal ABC.NET Bepcus 2.2, coopka 903 (23.04.2015) OGecraTHas HEKOMMepYECKast JINIICH3HS,
Lazarus 1.2.6, Bepcus FPC 2.6.4, pesusus SVN 46529, Jlunensus: GNU GPL v.2.0/GNU LGPL
v. 2.1;

Scilab-5.5.2 GNU General Public License (GPL) v.2.0;

KOMITAC-3D LT V12, 6ecruiaTHast HEKOMMepUecKasi BEpCusl.

8. Obecneuenue ocBOeHM S JUCHUIIMHBI JTUI ¢ UHBATHIAHOCTHIO 1 OB3
OO6yuaromuecst U3 yuciaa UHBATHAOB U Juil ¢ OB3 obecrnieunBaroTcss meYaTHBIMA U (HMJIH) DJIEK-

TPOHHBIMHU 00pa30BaTEIbHBIMH pecypcamu B (hopMax, alaiTHPOBAHHBIX K OTPAaHUUYEHUSIM HUX 3/10POBbSI.

9. MaTepnajbHO-TeXHHYeCKOe o0ecrnedyeHne AUCHMILNIMHBI (MOAYJISA) NPEICTABICHO B MPUIIO-

xkenun k OIIOIT «MaTepuanbHO-TEXHUYECKHE YCIIOBHS pean3aliuid 00pa3oBaTeIbHON MPOrpaMMbly» U
BKJIIOYAET:

- yueOHbIE ayIUTOPUHU JUIS MPOBEICHUS YUEeOHBIX 3aHATUH, MPEIyCMOTPEHHBIX IPOrpaMMoOii crie-

ouajJuTeTa, OCHAIICHHBIC O60py2[OBaHI/I€M U TCXHUYCCKHUMHU CPCACTBAMU 06yLI€HI/I}I;

- IIOMEIIEHUS I CAaMOCTOSATEILHON PaboThl 00YJArOIIUXCsl, OCHAIICHHBIE KOMITBIOTEPHOW TEXHH-

KOH C BO3MOXXHOCTBIO MOAKIIOUECHHS K ceTu «HTepHeT» U o0ecrnedeHrneM J0CTyIa K SJICKTPOHHOW HUH-
dbopmanmonHo-obpazoBarenbHoi cpene MI'TVY;

10. PacnpenesieHue TPy10€eMKOCTH 10 BUAAM Y4eOHOM 1eATeILHOCTH

Tabnmuna 1 - PacmipeneneHue Tpy1oeMKOCTH

Pacnipenenenne Tpyq0eMKOCTH AUCIUILIUHBI IO (hopmam 0OydeHHS
Ounas OuHo-3a04yHas 3aouHas
Bun yuebHol Beero
Cemectp Bcero Cemectp Becero | Cemectp/Kypce HACOR
5 5 4acoB 4acoB [ 7T -
Jlekuuun 20| 20 40 4 4 8
IIpakTrueckue 20| 22 40 4 4 ]
paboTHI
Jlaboparopubie 27| 24 46 4 4 ]
paboThI
Kypcogas pabora 12
CamocrosiTenbHas 10 6 16 29 |87 174
paborta
[Toaroroska k mpo-
MEKYTOYHOM aTTe- 36 | 36 72 9 9 18
CTalNH
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@OopMBI IPOMEKYTOUHOHN aTTECTALUU U TEKYILEr0 KOHTPOJIS

Cemectp 1 2 3 4 5 6 7 8 9 10 | 11 12
DK3aMeH + +
3auer/3aueT c
OIICHKOH

KypcoBast  pabora
(mpoekT)
KonuuecTBo
pacueTHo-
rpaduueckux padbot
Konunuectso
KOHTPOJIBHBIX 1
pabor
Konunuectso
pedeparon
KomunuecTBo 3cce

IlepedyeHb J1a00pPATOPHBIX PadOT

Ne
. Tembl 1a00paTOpHBIX PadOT

1 2

5 cemectp

1. | BBognas nabopaTopHas pabora
2. | UccnenoBanue renepaTopa MOCTOSIHHOTO TOKa
3. | IlapamnensHast paboTa TeHEpPaTOPOB MOCTOSIHHOTO TOKA
4. | PerynmupoBaH#e 4acTOTHI BpAIICHHsI TBUTATEISI TOCTOSTHHOTO TOKA
5. | UccnenoBanme tpexdaznoro tpancdopmaTopa
6. | IlapannensHas pabota TpaHCOPMATOPOB
7. 6 cemecTp
8. | CxeMbl BKIIIOYECHHUSI CTATOPHONH OOMOTKH aCHHXPOHHOTO 3JIEKTPOIBUTATEIIS

9. | PerynupoBaHue 4acTOTHI BpalleHUs] ACHHXPOHHOTO 3JIEKTPOABUTATENS
10. | ccnenoBanrie CHHXpOHHOTO reHepaTopa

11. | ITapannenpHas paboTa CHHXPOHHBIX T€HEPATOPOB

12. | UccienoBanne CHHXPOHHOTO 3JIEKTPOIBUTATENS

IlepeyeHb NpakTHYECKUX padoOT

Ne
Tembl mpakTHYECKUX padoT
m\n
1 2
5 cemecTp
1. | Pacuer u u3obpaxxeHne npocToil meTaeBoil 0OMOTKH MAlIMHBI TOCTOSTHHOTO TOKA
2 [Ipeobpa3oBaHue YHEPTUH B T€HEPATOPAX MOCTOSIHHOTO TOKA

3. | Ilpeobpa3oBanne YHEPTUU B IBUTATEISAX MOCTOSSHHOTO TOKA




4. | IlocTpoeHne XapaKTepUCTUK Tpex(pazHOro TpaHCPopMaTopa 1o pe3yabTaTaM OIbITOB XO-
JIOCTOTrO X012 U KOPOTKOT'O 3aMbIKaHMsI

3. 6 cemecTp

6. | Pacyer mapaMeTpoB MarHUTHOM CHCTEMBI Tpex(azHoro Tpanchopmaropa

7. | Pacyer 0OMoOTOK Tpex(aszHoro TpanchopmaTopa

8. | Onpenenenue napaMeTpoB CXEMbI 3aMeLIeHHs TpexPa3zHoro TpaHchopmaTopa 1o pacyer-
HBIM JJAHHBIM

9. | TemmoBoit pacuet TpexdazHoro Tpanchopmaropa

10. | Onpenenenure K U OTHOCUTEIIBHOTO U3MEHEHHUS HaIPsDKEHUS TpexdazHoro TpaHchopma-
TOpa IO paCYCTHBIM JaHHBIM

Ilepeyenb TeM KOHTPOJIBHBIX H PACYETHO-TPa(PUIeCKUX padoT

1. 'eHnepaTopbl MOCTOSIHHOTO TOKa

2. JIBUrareiu MoCTOSTHHOTO TOKa

3. Tpancdopmatopsl

4. ACUHXpPOHHBIE ABUTATENH

5. CHHXpOHHBIE MaIlIMHbI

6. IIpeoOpazoBaHue SHEPTUHU C FICKTPUUECKUX MAIIMHAX TOCTOSIHHOTO TOKA

Ilepeyenb NpuMepHBIX TeM KYPCOBOH padoThI /MPoeKTa

1. Pacuer Tpexdaznoro tpanchopmaropa
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