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1 esin 0cBOCHUSA TUCHUTIMHBI (MOTYJIA)

Hensmu  ocBoenust  aucuuiiuabl  (Moaynsi)  « Ilepexoanesie  mpouecchl B
AJICKTPOIHEPIETUIYCCKUX CHCTEMAaX » SIBJISICTCS.

- U3y4YCHHE MIPUYMH BO3HUKHOBEHUS M (PU3UYECKON CYIIHOCTH MEPEXOIHBIX IMPOIIECCOB, a
TaKk)K€ METOJIOB HMX KOJIMYECTBEHHOW OleHKH. CTyACHTBI OJDKHBI MMETh IPEICTABICHHUE O
MEePEXO0IHBIX AIEKTPOMArHUTHBIX u 3IEKTPOMEXAHUYECKUX npoiieccax B
3JICKTPOIHEPTETHYCCKUX CHCTEMaX, 3HAaThb OCHOBHBIC IIOJIOKEHUS Kypca M YMETh pelaTh
MPAKTUYECKHE 3a/ayd, HAMpaBJICHHbIE Ha OOECIeUeHUE HAJACKHOCTU pPabOTBI OTAEITBHBIX
3JIEMEHTOB M DJICKTPUUECKOU CHCTEMBI B IIEJIOM.

2 MecTo TUCHUILTHHBI (MOYJIsI) B CTPYKTYpe 00pa30BaTeIbHOM NMPOrpaMMbl
MOJAroTOBKM 0akaJjiaBpa (Marucrpa, crienuasamcra)

Jucnuniuza « [lepexogHele mpoueccsl B dJIEKTPOIHEPIETUYECKUX CHCTEMAX »BXOJIUT B
BapHaTUBHYIO YacTh 0i0ka 1 0Opa3oBaTenbHON MPOrPaMMBL.

Jdns  u3ydeHHs ~ JUCHUIUIMHBI ~ HEOOXOJMMBbI  3HaHUS  (YMEHHMsS,  BJIQJICHHS),
c(hOpMHUPOBAHHBIE B PE3yIbTaTe U3YUYCHUS OCHOBHBIX MOJIOKEHUM CISAYIOIINX AUCIUTLINH:

«Du3znKa»: IEKTPOCTATUKA U MIEKTPOJINHAMHUKA.

«MaremaTuueckue 3aJayd SHEPreTUKU U npumeHeHue OBM»: nmpumeHeHue MeToli0B
TEOPUM BEPOATHOCTEH W MATEMATHYECKOW CTAaTHUCTHKU; METOABI IIPOTHO3MPOBAaHUSA U
ONTUMU3ALIIH.

«TeopeTnyeckne OCHOBBI IEKTPOTEXHUKHM». PACUET YCTAHOBMBIIMXCS U IEPEXOIHBIX
PEKUMOB AJIEKTPUYECKUX €N, NOCTPOEHUE BEKTOPHBIX JHAarpaMM TOKOB M HaNpsHKEHHM,
cocraBiieHue T GepeHTNATBHBIX YPaBHEHUN AJIs1 y9acTKa IEeTIH.

«ONEeKTPUYECKUE MAIIUHbD) KOHCTPYKTHMBHOE HWCIIOJHEHUE M MPUHLUIT JACUCTBUS
CHJIOBBIX TPaHC(HOPMATOPOB M MAIIMH TIEPEMEHHOTO TOKA.

Hucuurnmna «llepexoqHbie MpOLECCHl B DJIEKTPOIHEPIrETUYECKUX CUCTEMAX» JOJKHA
JlaBaTh TEOPETUYECKYIO IMOATOTOBKY B OOJIACTH SBJIEHUM, COMPOBOXKIAIOIINX HOPMAaJIbHbIE U
aBapUUHBIC U3MEHEHUS JJIEKTPOMArHUTHOIO M DJIEKTPOMEXAHUYECKOIO COCTOSHUSA DJIEMEHTOB
aneKTpudyeckux cucreM. [loHumanue (uU3MYECKON CYIIHOCTH S3TUX SBJICHUH MO3BOJISET
MPEABUICTD U 3apaHee IPEIOTBPATUTD OIACHBIE MTOCIEACTBUS NIEPEXOAHBIX IIPOLIECCOB, KOTOPHLIE
MOTYT MMETh MECTO IPH KOPOTKHX 3aMBIKAaHMSIX W HApPYIICHUM YCTOMYHMBOCTH B y3J1aX U B
JJIIEKTPUYECKUX CHCTeMaX. B Kypce NOKHO HaBaTbCsd IPEACTABICHUE O TEXHUKE Pacyeros,
0oJbIle BHUMAHUS YAEIATHCS NMOHMMAHUIO 33/1ad M JIOMYIIEHWH, MOJIO)KEHHBIX B UX OCHOBY,
WHXXCHEPHOM OLIEHKE TOJY4YeHHBIX pe3yapTaToB. KpoMe Toro, Kypc uMeeT 3ajgady
dbopMHUpOBaHMS Y CTYJACHTOB HAY4YHBIX TIPEJICTABICHUM B JaHHOM OOJAacTH 3HAHUNU B
COOTBETCTBUU C OCHOBHBIMM IIOJIOKCHMSMM JHANEKTUYECKOro Marepuana. Kak u3BecTHO,
UCCJIEIOBAaHME  IIEPEXOJHBIX  MpOLECCOB  TpeOdyeT  MpoBeleHus  OOJIbLIOr0  4YHcIia
BBIYMCIIUTEIIBHBIX OIEepaluii, TPYAHO OCYIIECTBIIIEMOro Bpy4Hyro. Ilodromy mns mywuiero
OCBOEHHUSI HEOOXOIMMBIX 3HAHMNA MPEINOYTUTENIbHBIM SBISE€TCS MpPUMEHEHUE J1abopaTOpHOIo
MIPAaKTUKyMa WX NIPAKTUYECKUX 3aHATUN C UCIIOJIb30BAHUEM COOTBETCTBYIOLIErO IIPOTPAMMHOI0
obecrieyeHus.

3HaHus (YMEHMs, BJIQJICHUA), NOJYUYECHHBIE NMPH H3YyYCHUM JAHHOW JUCHHUIUIMHBI OyIyT
HEOOXOIUMBl TPH M3YYEHUU AUCHUIUIMH «DJEKTPUYECKHE CTaHUMU U TOJCTaHIUN» U
«Peneiinas 3amyMTa ¥ aBTOMATU3aLUs JIEKTPOIHEPIETUUYECKUX CUCTEM», a TAKXKE IPU Caade
roCy/1apCTBEHHOTO SK3aMeHa U BBITIOJHEHUH BBITYCKHOW KBaJIM()UKAIIMOHHON pabOTHI.

3 Komnerenuun ody4aromerocsi, GopmupyemMbie B pe3yJbTaTe 0CBOCHUS
AUCHMILIMHBI (MOAYJIsl) ¥ IVIAHMPYeMbIe Pe3yJIbTaThl 00y4eHHus

B pesynbrare oOCBOEHUS AUCHMIUIMHBI (MOAYJIS) « [lepexonHble Tmpolecchl B
JJIEKTPOIHEPreTUUECKUX  CHCTEMax » O0Oydaloluiics JOJDKeH o0nanaTh  CIEeAYIOIHUMU
KOMITETEHIIUSIMU:



CrpyKTypHBII
JIEMEHT

KOMIICTCHII N

[Tnanupyemble pe3yabTaThl O0y4eHUS

(OTIK-3)
IJEKTPUHYECCKHUX

CIMOCOOHOCTBHIO HCMOJIb30BATH METOAbl AaHAAHM3a W MOJAeJHMPOBAHMS
Henem

3HaTh

BUJIbI KOPOTKHUX 3aMbIKaHUHN

METO/Ibl pacueTa HeyCTaHOBUBIIETOCS] KOPOTKOTO 3aMbIKAHUS
O0COOCHHOCTH HEYCTAHOBUBIIIUXCS PEKUMOB KOPOTKOTO 3aMbIKAHUS

— 0CO00EHHOCTH YCTaHOBUBIIETOCS PEKHMa KOPOTKOTO 3aMBIKAHUS, TTOHIATHS
0 KPUTUYECKOM TOKE M KPUTUYECKON PEaKTUBHOCTH.

— OIlpeleeH’e YCTOMYMBOCTH PEKUMOB CUCTEM IIPU MaJbIX BO3MYIIIEHHUSIX
— 0c00EHHOCTH U3MEHEHHUS MapaMeTPOB PEKUMa MPHU OOJIBIINX
BO3MYIIEHUAX U MaJIbIX U3BMEHEHUSX CKOPOCTHU BpallleHHs T€HEPATOPOB,
MOHATHE TUHAMUYECKON YCTOMYUBOCTH

— 0c00EHHOCTH MEPEXOAHBIX MPOLECCOB, BEI3BAHHBIX U3MEHEHUEM
HaIPsHKEHUS BO30YXKIACHUS

— 0COOEHHOCTH BJIMSHUS OOJBIINX BO3MYILICHHUI HA PEKUMBI Y3JI0B
Harpy3ku, 0COOEHHOCTH CaMO03aIlyCKa aCHHXPOHHBIX U CHHXPOHHBIX
IBUTATENCH, QYHKIIMU PETYISATOPOB BO3OYKICHUS, 3aKOHBI PETYJIMPOBAHUS
BO30YKICHUS

— 0c0o0EHHOCTH HCCIIEeIOBaHUS HECUMMETPHYHBIX MEPEXO0IHBIX MPOIECCOB
— 0COOEHHOCTH OTIPEEIICHHS COMPOTUBICHUHN ICKTPUUECKUX MAIIUH,
Harpy3ku, Tpanc(hopMaTropoB, aBTOTPAaHCPOPMATOPOB, BO3AYIIHBIX JIUHUN U
Kabereil yIsi TOKOB OOPaTHOM M HYJIEBOH IMOCIIEIOBATEIIBHOCTEH

— TPaHUYHBIC YCJIOBHUS U COOTHOIICHUS MEXIY CUMMETPUYHBIMHU
COCTABJISIFOLIMMHU TOKOB U HAIIPSIKEHUM ISl OCHOBHBIX BUJIOB
HECHUMMETPUYHBIX KOPOTKUX 3aMBIKAHHH, MPaBHJia YKBUBAJICHTHOCTH MPSIMOMN
MOCJIeI0BATEILHOCTH

— TpaHUYHBIE YCIOBHUS U COOTHOUIEHUS MEXAY CUMMETPUYHBIMHU
COCTABJISIFOLIIUMU JUTSI CIIy9aeB OOpbIBa OJTHOM U IBYX (a3. yMETh COCTaBIATh
BBIPAXXEHUS U1 COCTABJISIOLIMX TOKOB U HANPSKEHUN B MECTE MPOIOIBHOM
HECHUMMETPUHU

VYmMmern

— paccuuThiBaTh Tpex(da3Hoe KOpPOTKOE 3aMbIKaHHE B HEpa3BETBICHHOU
LIETH, U3MEHEHHUE BO BPEMEHH TOKA U €r0 COCTABJISIONIUX

— COCTAaBJIATH UCXOIHBIC ypaBHeHm{ nu OHpGI[GJ'ISITI) I/IHI[YKTI/IBHOCTI/I 06MOTOK
CUHXPOHHOM MAIlIMHBI

— ompenensaTh mnepexoaHble u cepxnepexonnbie JIC u conpoTUBIEHUS
CUHXPOHHBIX T€HEPATOPOB

— paccuMThiBaThb  YCTAHOBUBIIMMCS  peXHUM  Tpex(da3HOro  KOPOTKOIO
3aMBIKaQHUS

— COCTaBJISITh BBIPAXEHUs [JI1 BPEMEHH, YIJIa, CKOPOCTH, YCKOpPEHMS,
MOIIHOCTH, BPAIIAIOIIEr0 MOMEHTA, KHHETUYECKON YHEPTHH.

OHpe)IeJ'ISITI) KadaHUs reHepaTopOB

— OIpenessaTh YCIoBUs cpabaTeiBanus POPCUPOBKU BO30OYKICHUS
(hopMyIHUpoBaTh PEKOMEHIAIIUHU TI0 BEIOOPY 3aKOHOB PEryTHPOBAHUS

— IPUMEHATH METOJBI pacyeTa HECUMMETPUYHBIX KOPOTKUX 3aMbIKaHUU

— COCTaBJISATh CXEMbl 3aMelIeHHs] TpsSMOW, OoOpaTHOW U  HYJIEBOU
MOCJIEIOBATEIILHOCTEH

— COCTaBJISITh BBIPAKEHUA ISl COCTABJISIIONIMX TOKOB M HANPS)KEHUI B MECTE
KOpOTKOFO 3aMbIKaHHA, BGKTOpHBIe III/IanaMMBI TOKOB U HaHpH)KeHI/Iﬁ

- HpOI/IBBOIII/ITI: yqu AKTUBHBIX U I/IHI[yKTI/IBHBIX COHpOTI/IBJIeHI/Iﬁ OTOCJIBHBIX
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CrpyKTypHBII
JIEMEHT

KOMIICTCHII N

[Tnanupyemble pe3yabTaThl O0y4eHUS

9JIEMEHTOB YCTAaHOBOK, Y4€T COIPOTHUBJICHUM KOHTAKTHBIX COCAVHEHUN

Bnanets

— HaBBIKAMM OIPEACIICHUs YCIOBUH, MPU KOTOPHIX MTHOBEHHOE 3HAUYCHUE
TOKa B JJaHHOM (ha3e MoaydyaeTcsi MaKCUMallbHbIM

— HaBbIkamu onpenenerus: JIC reneparopa u3 BEKTOPHOU JMarpaMMbl
MPEIIIECTBYIOLIETO pexuMa

— HaBBIKaMM aHaju3a BIUSHMSA U yuera neiicteus APB

— HaBBIKAMH ONPEEJICHUS BBICIIUX TAPMOHUK IIPU HAPYIIEHUH CUMMETPUHI
Tpex(}a3HOH CHCTEMBI

— HaBBIKAMH COCTABJICHUS KOMIUIEKCHBIX CXEM 3aMEILEHUs, IPUMEHEHUS
MPAKTUYECKUX METOJOB ISl pacieTa HECUMMETPUYHBIX KOPOTKUX 3aMbIKaHUN
— HaBBIKAMH [TOCTPOCHHMSI BEKTOPHBIX TUArpaMM TOKOB U HaIPsDKEHUN

(TTK-6)

CIMOCOOHOCTBIO PacCcYUTHIBATH peKUMBI padoThI 00bEKTOB

npodeccHoHAJIbLHOM 1eATeTbHOCTH

3HaTb

— 00ImuMe MEeToIMKH pacueTa TOKOB KOPOTKHUX 3aMbIKaHUM B OTHOCHUTEIbHBIX
Y UMEHOBAHHBIX €JUHUIIAX, CACTEMY OTHOCUTEIbHBIX €IMHULL

— IEepeXOIHbIE IPOLECCH] B HEMOABUKHBIX MATHUTOCBA3aHHBIX LIETIAX,
OCHOBHBIEC YPAaBHEHHUS U COOTHOLIEHMS, BKIFOUEHUE X0JI0CTOrO
Tpancopmaropa

— METOJI paCYETHBIX KPUBBIX, METOJ] TUIIOBBIX KPUBBIX

— BEKTOPHYIO AMArpaMMy CMHXPOHHOI'O reHeparopa

—  XapakTepUCTUKHU JBUTaTEIeH U 00001IEHHON HAarpy3KU B HaYaJbHBIN
MOMEHT IIEPEXOJHOTO IpoLecca.

— 0COOEHHOCTHU BBIOOpA 3NMEKTPOOOOPYIOBAHUS MO YCIOBUSAM TOKOB
KOPOTKHX 3aMBIKaAHUI

— IPaKTUYECKHE KPUTEPUH CTATUYECKON YCTOMYMBOCTH IIPOCTEHUIIEH
JIEKTPUUECKON CUCTEMBI, METO/I MAJIbIX KOJICOaHUI

— TIOHATHE PE3YIbTUPYIOLIEH YCTOMYMBOCTH, YCIOBUSA PECUHXPOHU3 AU
— 0cO00EHHOCTH Iepeiayu dJIEKTPOIHEPTUH HA JAIIbHUE PACCTOSIHUS

— BBl M1 0COOEHHOCTH NEPEXOIHBIX IPOLECCOB B y3/1aX Harpy3Ku Ipu
MaJIbIX BO3MYIIEHUAX

— JOIOJHUTENbHBIE YCTPOUCTBA IS YIYULICHHUs YCTOMYMBOCTH HArpy3KU
— COCTaBJIATH CUCTeMBI ypaBHeHMH Kupxroga npu HecummeTpun

— XapakTep U3MEHEHUs TOKA U HaAIPSHKEHUS IIPSAMOM OCIEA0BATEIBHOCTH
reHepaTropa Npy pa3InYHbIX KOPOTKUX 3aMBIKaHUSX B OJHOU M TOH 7K€ TOUKE.
— KOMIUIEKCHBIE CXEMbI 3aMelIeHH Npu 0OpbIBE OJTHOM U ABYX (a3

VYmMmern

— paccUMTBHIBATh U aHAJIM3UPOBATH TOKH KOPOTKOT'O 3aMbIKaHUs, COCTABIIATh
CXEMBI 3aMeIIeHUS

—  YUYUTBIBATh SHEPTOCHUCTEMY

— ompeaessaTh 0000LUIeHHBIH BeKTOp Tpex(}a3Hoil cucTeMbl

— OIICHUTH BIIMSHUE JIEKTPOJBUraTeneil 1 0000IIeHHOW Harpy3ku Ha TOK B
MecTe KOPOTKOTO 3aMBIKaHUS

— PpacCUYHMTHIBATh YCTAHOBUBIIHUICS PEKUM KOPOTKOTO 3aMBIKAaHHSI B CXEME C
HECKOJIbKUMH UCTOYHUKAMHU

—  ONpeAesATh MpOoLecC BhINAJCHUs TeHepaTopa U3 CHHXPOHU3MA, BBISBIIATH
ACHHXPOHHBIE PEKUMBI, IIPOU3BOJUTH aHAIIN3 TIPOIIECCOB C YIETOM
(hopcupOBKHU BO30YKIEHUS

— COCTaBJIITh CXEMbI 3aMeleHus nanpHux JIOIT




CrpyKTypHBII

JJIEMEHT [Inanupyemble pe3yapTaTbl 00y4eHUs
KOMIIETCHIIUU
—  BBIABIIATH JIABUHY HaIPsKEHUS
— TNPOMU3BOAUTH CPABHEHME PA3IMYHBIX BUJOB KOPOTKUX 3aMbIKaHUN
— TPUMEHSATH IPABUIIO SKBUBAJIEHTHOCTH IIPSIMOM IIOCIIEN0BATEIbHOCTH
—  COCTaBJISITh CXEMbI 3AMEIEHUS], ONIPEEIISITh CONPOTUBIICHHS 3JIEMEHTOB
Brnaners — HaBBIKAMH NPUOJMKEHHON OLIEHKH SKBUBAJIEHTHOW ITOCTOSSHHOM BpeMEHU

anepuoINYECKON COCTABJISIONIEH B CJI0KHOM Pa3BETBICHHON CXEMe

— HaBbIKaMmM npuMeHeHus OBM s pacdera 31€eKTpOMarHUTHBIX
IIEPEXO/IHBIX IIPOLIECCOB

— HaBBIKAMH aHAJIHM3a BIIMSHUS HATPY3KH U €€ MPUOIMIKEHHOTO yueTa Ha TOKU
KOpPOTKOTI'O 3aMbIKaHUs

— HaBBIKAMM OIPEAEIICHUS CTATHYECKOW YCTOMUYHUBOCTH C YUETOM JCHCTBUSA
PEryIATOPOB BO30YKIACHHS U CKOPOCTH

— HaBBIKAMHM KCIIOJIb30BAHUSA CIIOCO0A MJIOMIAICH U BBHITEKAIOIIMMHU U3 HETO
KPUTEpUU JUHAMUYECKON YCTOMYUBOCTH

— HaBBIKAMM ONPEJEIICHUS TapaMETPOB pexxuMa npotskeHHou JIDII ¢
MIOMOIIIbIO KPYTOBBIX JUArpaMM MOILHOCTH

— HaBBIKAMM OIPEACIICHUS BIMSIHUSA HA YCTOMYMBOCTD y3JI0B HArPy3KHU
Oarapeil CTaTHYeCKUX KOHACHCATOPOB

— HaABBIKOM MIPUMEHEHHUS METOAa CHMMETPUYHBIX COCTABIISIOIINX

— HaBBIKAMH OIPEACIICHUS] TOKOB B 3€MJI€ TIPH 3aMBbIKAHUSX OJHOU U JABYX
(a3 Ha 3eMITI0

— HaBBIKAMM MPAKTUYECKUX PACYETOB TOKA KOPOTKOTO 3aMbIKAHMS




4 CTpyKTypa U collepKaHue IUCUMILTUHBI (MO1YJIs1)

OO6m1ast TpyI0EMKOCTh TUCIMIUIMHBI COCTABJISICT 6 3a4eTHHIX eauHuI __ 216

— KOHTaKkTHas pabora— __ 1427  akaj. 4acos:

138
4,7

ayIuTOpHas —
— BHEayAUTOpHAs —

aKa/J. 4acCoB,
aKaj. 4aCoB

— caMocCTosATeNbHas paboTa — 37,6  akan. 4acos;
— TMOJATOTOBKA K 3K3aMeHy — 35,7 akaj. Jaca

aKaj. yacoB, B TOM 4YHCIJIC:.
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1. Pa3nen DJieKTpoMaruuTHoie| 6 | 4 4 4 2 [ToaroroBka Kk 3amure 3amuTa 1adoparoproir  |OIIK-3:

nepexoAHble NMpouecchl B MPOCTEHINNX
nensx.

IlepexoaHbie MpoLECChl B IPOCTEUIINX
Tpexda3HpIX Tensix. BuIsl KOPOTKHUX
3aMBbIKaHUN. Tpexdasznoe KOpPOTKOE€
3aMBbIKaHHUE B HepaSBCTBHGHHOfI eI,
MTOAKJIIOYEHHOMN K HUCTOYHUKY
CHUHYCOMJAJIBHOI'O HAIPsoKCHUA
IIOCTOSIHHOM  4acCTOTBl M aMIUIATY/BL.
NU3meHnenne Bo BpEMCHHU TOKa H €To
COCTABJIAIOIIUX. YCIOBUSA, IPU KOTOPBIX
MI'HOBCEHHOC 3HAYC€HHE TOKa B JIaHHOﬁ
¢a3ze nomydaeTcst MAKCUMAJIbHBIM.

Pacuer u aHanmM3 TOKOB KOPOTKOrO
3aMplkaHug. OOmIMe MEeTOJMKH pacueTa

nabopaTtopHoii paboTsr Ne 1
«TpexdazHoe KOPOTKOE
3aMbIKaHHUE B IPOCTEUILIEH
LETIN

BeimosiHeHUE PI'P Nel «Pacuer

TOKOB KOPOTKOI'O 3aMbIKaHH B

MPOCTEUILIEH CETU

pabotel Ne 1 «Tpexdasznoe
KOPOTKOE 3aMbIKaHHE B
MIPOCTEUIIEH LIETIN
PT'P Nel «Pacuet TokoB
KOPOTKOT'O 3aMbIKaHUS B
MPOCTEUIIIEH CETH

3HaTh BHUJBI KOPOTKHUX
3aMbIKaHHUH.

YMETh PacCUUTHIBATH
TpexdazHoe KOpPOTKOE
3aMbIKaHUe B
HEpa3BETBJICHHON
[enyu, HU3MEHEHHE BO
BPEMEHH TOKa H €ro
COCTaBJISIOLIHX.
BJIAJICTh HaBBIKaMU
OIIpENETICHUsl YCIIOBUH,
pu KOTOPBIX
MTHOBEHHOE 3Ha4YCHHE
TOKa B JaHHOW (haze
MOJTy4aeTCsl
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TOKOB KOPOTKHX 3aMbIKaHUN B MaKCHUMaJIbHBIM.
OTHOCHUTEJIBHBIX u VMEHOBAaHHbIX [1K-6:
enuHunax. Cucrema  OTHOCHTENBHBIX 3HaTh obmme
enuHul. CocTaBlIeHHE CXEM 3aMElLEHUS. METOJUKH pacuera
[TpubnmxeHHass OLEHKAa SKBUBAJICHTHOM TOKOB KOPOTKHUX
IIOCTOSSHHOM BPEMEHH  allepUOJUYECKON 3aMbIKaHUN B
COCTaBJISAIONICH B CIIO’KHOH OTHOCHTEJIBHBIX 51
pasBeTBieHHOM  cxeme.  IlepexonHsiii VMMEHOBAHHBIX
npotecc B HEIOJIBUKHBIX eAMHUIIAX, CUCTEMY
MarHMTOCBS3aHHbIX LensAx. OCHOBHbIE OTHOCHUTEJIBHBIX
yYpaBHEHHUS M COOTHOUIEHMs. BrusHue €IMHHIL.
paccesiHusL. Bxmrouenne X0JIOCTOTO 3HATh NIEPEXOIHBIE
TpaHchopMmaTopa. IIPOLIECCHI B
HETIOJIBUKHBIX
MarHUTOCBSI3aHHbBIX
LEMsX, OCHOBHBIE
ypaBHEHUS U
COOTHOLLIEHUS,
BKJIFOUEHUE XOJIOCTOTO
TpaHcgopmaropa.
YMEThb pacCUMUTHIBATh U
QHAJIN3UPOBATh  TOKH
KOPOTKOT'O 3aMbIKaHUS,
COCTaBJIISITh CXEMBI
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KOHTaKTHas pabora

dopma TEKyIIEro KOHTPOIIsS
(B aKaz. yacax) p yH P

Bun camocrosaTenbHOU YCIIEBAEMOCTH U
paboThl MIPOMEXKYTOUHOM
aTTecTaluu

Pasgnen/ tema
JIACHATLUTUHBI

Cemectp
DJIEMEHT
KOMIIETEHII !

CamocTosTenbpHast
baboTa (B aKaj. Jyacax)

JICKIIUN
nabopar.

3aHATUA
MPAKTHY.

3aHATHS

K

3aMeLIECHHUS.
BIIAJETh HaBBIKAMU
pUOIMKEHHOM

OLICHKH

SKBHUBAJIEHTHOM
MIOCTOSIHHOW ~ BPEMEHHU
arepruoInyeCKomn
COCTaBJISIONIEH B
CJI0’KHOM
Pa3BETBICHHOU CXEME.

2. Pasgen IIpakTtuueckme wmetoanl| 6 | 2 | 22U | 2/21 |2 Beimonnaenmne pacyeTHo- PacuerHo-rpaduueckas |I1K-6

pacdyera TOKOB KOPOTKOI'0 3aMbIKAHHS rpaduydeckoit pabotsr Ne2 pabota Ne 2 «Pacyer TOKOB |3HaTh METOJ
Vuer sHeprocucreMsl. MeTosl pacueTHBIX «PacueT TOkOB KOPOTKOTO KOPOTKOI'O 3aMbIKAHUSI ~ |pacyeTHBIX  KPUBBIX,
KpUBBIX. MeToa  THIOBBIX  KpPUBBIX. 3aMbIKaHUsI METOJOM TUIIOBBIX METOJIOM TUITOBBIX METOJ TUIIOBBIX
[Ipumenenne  OBM s pacuera KPUBBIX» KPUBBIX» KpUBBIX.
JIEKTPOMAarHUTHBIX MIEPEXOIHBIX yMETh YUUTHIBATh
IIPOLIECCOB. JHEPrOCHCTEMY.
BJIAJICTh HaBBIKAMU
npuMeHeHnst OBM s
pacuera
3JIEKTPOMArHUTHBIX
NEPEXOIHBIX
IIPOLIECCOB.

3. Pasnen YpaBHeHusi| 6 | 2 2 2 2 Brmmonnenune PI'P Ne 3 3ammra PTP Ne 3 OI1K-3;
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3J1IeKTPOMATHUTHOIO NepexoHOro «[locTpoeHue BeKTOpHOM «IlocTpoeHue BEKTOpPHOI [3HATh METOJbI pacuera
Npouecca CHHXPOHHBIX U ACHHXPOHHBIX JyarpaMMbl CHHXPOHHOMN JarpaMMbl CAHXPOHHOM |HEyCTaHOBUBLIETOCS
MAaIIMH MAaIIUHbI» MaIIUHbI» KOPOTKOTI'O 3aMbIKaHUSI.
Mertoabl  pacdyera HEYCTAaHOBMBILIETOCS [ToaroToBka Kk 3amure 3amura 1abopaTopHOH  |yMeTh COCTaBJIATh
KOpPOTKOT'O 3aMBbIKaHUS. Hcxonnsie naboparopHoit paboThl Ne2 pabotsr Ne2 VICXOJIHBIE YPaBHEHHUS U
ypaBHeHMs. VHAYKTUBHOCTH  OOMOTOK «HccnenoBanue pexxuMoB «VccrnenoBaHue pe;KUMOB |OIIPEEIIATh
CUHXpPOHHON  MamuHbl.  OOGOOIIEHHbIN paboOThl CHHXPOHHOI'O pabOThl CHHXPOHHOIO  |MHIYKTHUBHOCTH
BEKTOp Tpex(a3Hoil cucrembl. 3ameHa reHeparopa ¢ HOMOIIBIO reHeparopa ¢ MOMOILBI0 |0OOMOTOK CHHXPOHHOM
NepeMeHHbIX. BekropHas  naumarpamMma BEKTOPHBIX TUarpaMm». BEKTOPHBIX IMarpaMM». |MallluHBI.
CUHXPOHHOTI'O reHeparopa. IToaroroBka k AKP Nel ONIOPHBIN KOHCIIEKT [1K-6
«O01mmue cBeneHus o nexiui, AKP Nel «OOmue |3HaTh BEKTOPHYIO
MIEPEXOIHBIX IpolLecCaXx. CBEIICHMS O IIEPEXOJHBIX |Iuarpammy
TpexdazHoe KOpoTKoe npoueccax. TpexdazHoe |CHHXPOHHOTO
3aMbIKaHUE B IPOCTEMILIEN KOPOTKOE 3aMBbIKaHUE B |T€HEpaTopa.
uenu. [IpuHiun aeicTeus MPOCTEUIIEH LIETIH. yMETh OIIpEAEIIATh
MAIIUH [IEPEMEHHOTO TOKa» [TpuHMn neficTBUs MaluH [0000IIEHHBIIT  BEKTOP
MIEPEMEHHOT0 TOKa» Tpex(}a3HON CUCTEMBI.
4. Pasgen Hauaabuwlii  moment| 6 | 4 | 4/211Y | 47211 |2 [ToAroTOBKA K 3aIlUTE 3amura naboparopHoit  |OITK-3:
BHE3AIIHOT'0 HAPYLIECHHUSA PeKnUMa. nabopaTtopHoii paboTsr Ne3 pabotbr Ne3 «BHe3anHoe [3HATH 0COOEHHOCTH
HeycranoBuBmnecss pekuMbl KOPOTKOIO «BHe3anHoe HapylieHue HapylIeHHEe pekuMa HEyCTaHOBUBLINXCSA
3aMbIKaHUS. IlepexonHble " pexkuma paboTbl CHHXPOHHOTO pabOThI CHHXPOHHOTO  |PEKHUMOB  KOpPOTKOI'O
ceepxnepexoansie J/1C U conpoTHBICHUS reHeparopa» reHeparopa» 3aMBIKaHUS.
CUHXPOHHBIX TeHepaTtopoB. OmnpexneneHue YMETh ONPENEIATh
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OJC  renepatopa  u3 BEKTOPHOI NepexoIHbIE u
JUarpamMmbl MPEALIECTBYIONIETO PEXUMA. CBEPXIIEPEXOIHbIE
XapakTepuCTUKH JIBUTaTeNe u OJ1C u conmpoTUBICHUS
0000IIEHHOW HArpy3Kd B HayalbHbBIN CUHXPOHHBIX
MOMEHT IEPEXOIHOT0 Mnpoliecca. Bnusiaue TeHEepaTOpOB.
aNeKTpoABUraTened  u  0000IEeHHON BJIQJIETh HaBbIKAMU
Harpy3ki Ha TOK B MECT€ KOPOTKOIO ornpezeneHus S1C
3aMbIKaHUA. reHepaTopa u3
BEKTOPHOHN JTHAarpamMMBbl
IIPEIIECTBYIOLIETO
pexuma.
[1K-6
3HaTh XapaKTEPUCTHKHU
JIBUTaTeie "
0000111eHHOW Harpy3ku
B HAyaJbHBII MOMEHT
NEPEXOIHOTO
nporecca.
YMETh OILICHUTD
BIIUSTHUE
BJIEKTPOJIBUTATENECH U
0000111eHHOH
Harpy3ki Ha TOK B
MECTe KOPOTKOI'O
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3aMBIKAHUA.
5. Pasmen YcraHoBuBlIHMiics pexum| 6 | 4 4 4 4 BrinosnHenne aymTopHOM AKP Ne2 «Bueszammnoe  |OIIK-3;
Tpex($a3HOro KOPOTKOI0 3aMbIKAHMS. KOHTPOJIbHOUM paboThl No2 HapyIICHHUE PeKuMa 3HATh 0COOEHHOCTH
Pacuer YCTaHOBUBIIETOCS TOKa «Bue3anHoe HapylieHue CHHXPOHHOT'O T€HEPATOPa» |yCTAaHOBUBIIIETOCS
Tpex(a3sHOro  KOPOTKOTO  3aMbIKAHMSL. peXHUMa CHHXPOHHOTO pexxumMa KOPOTKOTO

Bnusiaue u yuer nevicreust APB. Ilonstus
O KPUTHYECKOM TOKE U KPUTHUYECKOI
peakTuBHOCTH. Pacuer yctaHoBHBIIErocs
TOKa KOPOTKOTO 3aMbIKaHHs B CXEMe C
HECKOJIbKUMH HCTOYHUKAMU. BnusHue
Harpy3ku M ee NpUOIM3UTENbHBIA YyuerT.
Br16op ANEKTPOOOOPYI0BaHUS 1o
YCIOBUSM TOKOB KOPOTKHUX 3aMbIKaHUH.
Brnusane APB nHa mepexomnsiii mporiecc
IIpU KOPOTKOM 3aMbIKaHMM. Kputuueckoe
BpeMsl U BIMSHHME Ha HETO pPa3IMYHBIX
¢dakropos. 3menenue Bo Bpemenu 3/IC u

HaprI}KeHI/ISI MaIInuHBI. BJ'II/ISIHI/IG Ha
MIePEXO/THBIH rporecc nemMngepHbIX
00OMOTOK.

reHepaTopa»

3aMbIKaHHS, TTOHITUS O
KPUTUYECKOM TOKE H
KPUTHYECKOU
PEaKTUBHOCTH.

YMETh  pPacCUUTHIBATH
YCTaHOBMBIIUICS
pexuM  Tpex(azHoro
KOPOTKOI'O 3aMbIKaHUS.
BJIAJICThH HaBBIKAMU
aHanu3a BIUSHUA WU
yueta neicteusi APB.
[1K-6

3HATh 0COOEHHOCTH
BBIOOpa
AJIEKTPOOOOPYAOBAHUS

[0 YCJIOBUSAM TOKOB
KOPOTKHUX 3aMbIKaHUM.
YMETb  PacCUUTHIBATH
YCTaHOBHUBIIUICS
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peKUM KOPOTKOTO
3aMBbIKaHHS B CXEME C
HECKOJIBKUMU
UCTOYHUKAMHU.
BJIAJCTH HaBBbIKaMU
aHaim3a BIIMSTHUS
Harpy3ku u ee
NpUOJIMIKEHHOTO yueTa
HA TOKA KOPOTKOTO
3aMbIKaHMSI.
6. Pa3znen CraTumueckas ycroiiumsocTh| 6 | 4 | 4/211Y | 4/2111 |2 [ToaroroBka k 3amure 3amuTa 1adoparoproir  |OIIK-3;
JJIeKTPUYECKOH CHCTeMBbl. YpaBHEHHS 71abopaTopHoit paboTsl Ne 4 pabotsl Ned «CraTudeckasi [3HAaTh oIpezieTIeHue
JABMKEHHSI M KPUTEPUH CTATHYECKOW «Crartuyeckas u U TUHAMUYECKasI YCTOWYHUBOCTH

YCTOMYHBOCTH

YCTOMYMBOCTh  PEXKUMOB CHCTEM IIPHU
MajblX BO3MYILIECHUAX. Bblpaxenus s
BPEMCHH, YyIJa, CKOPOCTH, YCKOPEHHS,
MOIIIHOCTH,  BPAILAIOILIETO MOMEHTA,
KMHETH4eCKOo »Heprun. [Ipaktnueckue
KPUTEpUU  CTATUYECKOM  YCTOMYMBOCTH
MPOCTEUIIEH DJIEKTPUYECKOM  CHUCTEMBI.
Meton manbix Konebanuit. Cratuyeckas
YCTOMYHMBOCTb C  Y4E€TOM  JIEUCTBUSA
PEryJIsITOpOB BO30YKICHHSI U CKOPOCTH.

JMHAMHUYECKasi yCTOMYMBOCTh
AIEKTPOIIEpEIAdN»
[ToaroroBka K 3amure
nabopaTopHoi paboTer Ne 5
«MccnenoBanue BIUSIHUS
IapaMeTPOB JIEMEHTOB,
CXEMBI U peXHMa
AIEKTPUYECKON CUCTEMBI Ha
YCTOHYUBOCTb»

YCTOHYUBOCTh
AIEKTPOIEepeIadn»
3aIuTa 1abopaTopHOn
pabotsr Ne 5
«HMccnenoBanue BIUSHUS
IIapaMeTPOB JIEMEHTOB,
CXEMBI U PEXKUMA
3JIEKTPUYECKON CUCTEMBI Ha
YCTONYUBOCTb»

PEKUMOB CHUCTEM TIPH
MaJIbIX BO3MYIIEHUSX.
yMETh COCTaBJIATH
BBIPKECHUS TSt
BPEMEHHU, yria,
CKOPOCTH, YCKOPEHHS,
MOIITHOCTH,
BpaIaromero
MOMEHTA,
KHHETHYECKOMI
SHEPTUH.
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3HaTb  INPAKTUYECKUE
KPUTEPUU CTATUYECKOU
YCTOMYMBOCTHU
IIpoCTeHIIen
AIIEKTPUYECKOU
CUCTEMBI, METO]
MaJbIX KOJIeOaHUH.
BJIQ/IETh HaBbIKaMU
OlpeAcIeHus
CTaTUYECKON
YCTOWYUBOCTHU c
YYETOM JEUCTBUSA
PETYJIATOPOB
BO30YKICHUS "
CKOPOCTH.
7. Pasnen W3menenme pexuma npu| 6 | 4 | 4211 | 4/211 |2 [ToaroToBka Kk 3amure 3amura taboparopuoit  |OITK-3;
00JIb KX BO3MYIIEHHUSX. naboparopHoit paboTel Ne 6 paboTer Ne6 3HaTh 0COOCHHOCTH
JAuHamMun4yeckas YCTOMYHUBOCTh «HccnenoBanne BIUSHUS HA «HccnenoBanne BIUSHAS |U3MEHEHUS
JJeKTpHYeckoil cucrembl. Kpurepun JUHAMHUYECKYIO0 YCTOMYMBOCTD Ha JMHAMHUYECKYIO apaMeTpoB  pexuma
AMHAMHMYECKOI yCTOHYHUBOCTH CHHXPOHHOI'0 I'eHepaTopa BUIa YCTOMYHUBOCTH IpH 00JIBIINX

H3menenue peKUMa pu OOJIBIIINX
BOSMYHUICHUAX HW MaJbIX HU3MCHCHUAX
CKOpPOCTH BpalCHUA TrCHCPATOPOB.

KOPOTKOTI'O 3aMbIKaHUS B
AIEKTPOIHEPreTUIECKOMN
CUCTEME)

CUHXPOHHOI'O TCHEPATOpa
BHUJa KOPOTKOT'O
3aMbIKaHH B

BO3MYHICHUAX U MaJIbIX
U3MEHCHUAX CKOPOCTU
BpalICHU
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Kavanus TEHEPATOPOB. [TonsiTne AJIEKTPOIHEPreTUYECKON |TE€HEPATOPOB, ITOHATHE
JTUHAMUYECKON YCTOWYUBOCTH. CUCTEMEN» JUHAMUYECKOU
DHEpPreTU4YeCKue  COOTHOILICHUSI  TIPH YCTOMYUBOCTH.
KauyaHUsIX. Crnoco6  miomaaed yMETh ONpEeEeNATh
BBITCKAIOIIME M3  HEr0  KPUTEpUHU Ka4yaHUsl TEHEPaTOPOB.
JUHAMUYECKONW YCTOMYMBOCTH. AHaIN3 T1IK-6
IPOIECCOB € y4eToM  (OPCHPOBKH 3HATh TIOHSITHE
B0o30ykaeHus. [lonstue pesynbrupyromieit pE3yNbTUPYIOLLIEH
YCTOMYUBOCTH. [Ipouecc  BbImaneHUs YCTOMYUBOCTH,
reseparopa u3 CUHXPOHHU3MA. YCIHOBUS
ACHHXpOHHBIE PEXHUMBI. VYcnosue PECUHXPOHU3ALINH.
PECHUHXPOHU3ALINH. YMETh OIIPEAENATH
MpOLECC  BBINAJACHUS
reseparopa u3
CHHXPOHHU3MA,
BBISIBIIATD
ACHHXPOHHBIE

PEKUMBI, TPOU3BOUTH
aHAJIN3 TMPOIIECCOB C
ydyeToM  (OpPCHUPOBKHU
BO30YKICHHSI.

BIIAJIETh HaBBIKAMH
HCIOJI30BAHUS

criocoba IIom@anei u
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BBITEKAIOUIMMHU U3 HETO
KpUTEpUU
IUHAMHYECKOU
YCTOWYMBOCTH.
8. Paszmen Ilepexomnble mpomecchl B| 6 | 4 4/a1* | 4/41* (6,5 Brinonnenue PI'P Ned 3ammta PT'P N4 OIIK-3;
CHHXPOHHOM reHepaTope «HMccnenoBanue «HccnenoBanue 3HATh 0COOEHHOCTH
[lepexonHblii  mpouecc,  BBI3BaHHBIN JUHAMHYECKON YCTOMUMBOCTH |IMHAMHYECKON MEPEXOTHBIX
M3MEHCHHEM HamNpsDKEHUS BO30YXKICHUSI. CHHXPOHHOT'O TeHepaTopa YCTOMYUBOCTH IPOIIECCOB, BEI3BAHHBIX
@opcupoBka  Bo30OyxkneHus. IIporecchr METOIOM TLTOIIA/ICH CHHXPOHHOT'O TeHepaTopa |(M3MEHEHUEM
OpU TalleHWd MarHUTHOTO IOJs  C [ToaroToBka K HalMCaHUIO METO/IOM ILIoLIa1ei» HalnpsHKEHUs
MOMOIIBIO  Pa3psSIIHOTO  PE3UCTOpa U C AKP Ne3 «Crarndeckas u ONOPHBIN KOHCIIEKT BO30YKJICHHUSI.
MIOMOIIBIO AYTOracsieil pereTkH. JUHAMUYecKas yCTOMYMBOCTh nexuuii, AKP Ne 3 yMETh OIpeeNATh
CHHXPOHHOT'O TeHEpaTOpa «Crarudeckas u yCIIOBHS cpabaThIBaHUS
JMHAMUYecKast (bopcupoBKH
YCTOMYHUBOCTH BO30YXKICHHUS.
CHUHXPOHHOI'O TeHepaTopa
Hroro 3a cemecTp 6 |28 |28/1211*(28/12111(22,5 3auer
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9. Craruueckas yeroitumBocrs| 7 | 2 | 2/2U | 2/21' |2 Brimonnenue pacuetHo- |3ammra pacuetHo-|[1K-6
NPOTSI’KEeHHOM JIMHUM JIeKTponeperadun rpaduyeckoit pabotel Ne 5 |rpaduueckoit pabotsr Ne 5|3HaTh 0COOEHHOCTH
OcobeHHOCTH TIepefayn dJIEKTPOIHEPTHH «MccnenoBanue pexumon  |«MccnenoBanue  peKMMOB (1epeaavn
Ha JjanbHUe paccTosHus. CocTaBiieHUe pabots! npotskeHHo JIDII ¢ |paboTsl mpoTspkenHon JIDII |anekTposneprun Ha
CXEMBbI 3aMelleHusl. Onpenenenue HOMOIIbIO KPYT'OBBIX C IOMOUIbI0  KPYTOBBIX|AAJbHUE PACCTOSHHUSL.
apaMeTpoB pexuma. Kpyroseie JarpaMM MOIIHOCTH» JarpaMM MOIIIHOCTH» yMeTh COCTaBJIATh
JrarpamMMbl MOILITHOCTH. CXEMBbI 3aMeIEeHUs
nmanpuux JIDII.
BJIQ/IETh HaBBIKAMU
OIpeAcIeHUs
napaMeTpoB  pexuma
npotrsbkeHHon JIOII ¢
MOMOIIbIO  KPYT'OBBIX
JMarpaMM MOIIHOCTH.
10. Pasgen Ilepexogubie mpomeccwl B| 7 | 2 | 22U | 2/21* |2 IMomroroBka «  Hanucanuio|Hamucanme  AKP  Ne4 TIK-6
y3Jj1ax HArpy3KHu npu MaJIbIX AKP Ne 4 «Crarnueckas|«Cratuueckas 3HaTh BU/JIbI u
BO3MYILEHUSIX YCTOMYMBOCTh  MPOTSKEHHBIX | yCTONYHUBOCTh 0COOEHHOCTHU
Buasl ¥ 0COOEGHHOCTH  NEPEeXOJHBIX JIDIL Y CTONYMBOCTB [IIPOTSKEHHBIX JIDII. [mepexoaHbIX
MIPOLIECCOB B y3JlaX HArpy3kd MpU MajbIxX Harpy3Kun» Y CTOWYUBOCTD Harpy3KM» |MIPOLIECCOB B y3JIax
BO3MYIIEHUAX. JlaBuHA  HampsHKEHHS. HAarpy3ku TIIpH MaJbIX
Binsane Ha  yCTOMYMBOCTH  y3JIOB BO3MYIIICHUSAX.
Harpys3ku Oarapeit CTaTHUUYECKUX yMETh BBISIBIISATH
KOHJICHCATOPOB. JIaBUHY HANPSKEHUS.
BJIAJICTh HaBBIKAMHU
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olpezesieHUs BIUSHUS
Ha yCTOMYUBOCTh
y3JI0B Harpy3Ku
Oarapeil CTaTHYECKUX
KOHJICHCATOPOB.
11. Pasnen Ilepexoambie mpomecchl B| 7 | 4 | 2/2U | 2/21' |2 [ToaroroBka K 3ammute | JlaboparopHas padora Ne 7|OIIK-3;
y3Jlax ~ HArpy3ku mnpa  OOJbIIMX nabopatopHoii pabotel Ne 7|«llepexomHble mpouecchl B|3HATh 0COOCHHOCTH
BO3MYILIEHUSIX «Ilepexoanble mpoueccsl  B|y3iax Harpy3ku Y | BIUSHUS 00JIbIINX
BnusiHue OonplIMx BO3MYLICHHH Ha y371axX Harpy3ku Npu OOJbUINX|OOJIBIIMX BO3MYIIEHUSAX»  |BO3MYILEHUN Ha
pexXuMbl  y3710B Harpy3ku. Camo3samyck BO3MYILIEHUSAX» PEKHUMBI y3JI0B
aCUHXPOHHBIX aBurarenei. Camo3zamyck Harpys3Ku,
CUHXPOHHBIX JIBUTaTeNe. Peskue 0COOEHHOCTH
W3MEHEHHUd  pexuma B CHUCTeMax camo3arycka
3JIEKTPOCHAOKEHHUS. OyHKIMH ACMHXPOHHBIX "
peryasTopoB  BO3OYXKICHHUS.  3aKOHBI CUHXPOHHBIX
PEryJINPOBAHHUS BO30YKJIEHHUS. nBuratenei, QyHKUUU
Pekomenganu 1o  BeIOOpY  3aKOHOB PEryIsITOpOB
pEryJINpPOBaHMUSL. BO30Y)XJICHHS, 3aKOHBI
JlononHuTENbHBIE YCTpOKCTBA TS peryJimpoBaHus
yAy4lIEHUs] YCTOWYMBOCTH. PexumHble BO30YKJICHHS.
MEpONpUATHs. AHATIU3 YCIIOBUHN U CPEICTB yMeTb (HOpPMYIHPOBAThH
CTaOMIIN3ALUHN PEKUMOB. peKOMEH AN 1o
BBIOODY 3aKOHOB
pEryIupOBaHHUsl.
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[1K-6
3HATh
JIOTIOTHUTEIIbHBIE
YCTPOMCTBA JIsl
yIy4lIEeHUS
YCTOMYUBOCTHU
Harpys3KHu.
12. Pasnen Ilepexoauble npouecchl npu| 7 | 2 | 221t | 2/21* |2 [ToaroToBka Kk 3amure 3amTa nabopatopuoii | OI1K-3;
HAPYUWIEHUW CUMMeTpuH TpexdasHoi nmabopaTopHoi paboTer Ne 8 pabotrer Ne 8 «BnezanHoe|3HATH 0COOEHHOCTH
nemnu «Buesannoe onnodasHoe K3  |onHodazHoe K3|uccnenosanus
OcobenHoctu UCCIIETOBaHUS CUHXPOHHOI'O T€HepaTopa» CUHXPOHHOI'O T€HEpaTopa» |HECUMMETPUUHBIX
HECUMMETPUYHBIX MEPEXOIHBIX BeInmoTHeHHE PI'P Ne6 3almTa PI'P No6 [mepexonHbIxX
IIPOLIECCOB. MeTobl pacuera «OrnpeseneHne TOKOB «Onpenenenue TOKOB |TIPOIIECCOB.
HECUMMETPUYHBIX KOPOTKUX 3aMBIKaHHI. TpexdazHoro TpexgazHOro YMETh IPUMEHSTh
OOpazoBaHue BBICHIUX TapMOHHUK IpU HecummeTpuyHoro K3 HECHUMMETPHUYHOTO K3|meToasl pacuera
HapyleHUH  CHUMMETpUH  Tpexda3Hoit METOJIOM CHUMMETPUYHBIX METOJOM  CHMMETPHYHBIX | HECUMMETPUYHBIX
cucreMmbl. CrucreMsl ypaBHeHui Kupxroga COCTaBJIISIOLIUX» COCTaBJISIOLIUX» KOPOTKHX 3aMbIKaHHII.
pu HECUMMETPHUH. Meton BJIAJICTh HaBBIKAMU
CUMMETPUYHBIX COCTABJISIOIINX. OTpesieNieHUs] BBICIIUX
rapMOHUK npu
HapylIeHUH
CUMMETpUU

Tpex(a3HOH CUCTEMBI.
I1K-6
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yMETh COCTAaBJIATh
CUCTEMBl  YPaBHEHMM
Kupxroda pu
HECUMMETPUHU.
BIIAJICTh HaBBIKOM
IPUMEHEHU  MeToza
CUMMETPUYHBIX
COCTaBJISIOIIUX.
13. Paznen CxeMbl oTaeabHbIX| 7 | 1 1 1 1 IlonroroBka k wHanucauwuro|Hammcanue AKP Ne5|OIIK-3;
nocJjie0BaTeJIbHOCTel AKP Ne 5 «Pacuer pexumos|«Pacuer PEXHUMOB |3HATh 0COOEHHOCTH
ConpoTHBJIEHHE DJIEKTPUUECKUX MAIINH, MIPOJOJIBHOM W TONEPEYHOM [IPOJOJIBHON U MONEPEYHON |OIpeIeIeHUs
Harpysku, TpaHc(hopMaTopoB, HECUMMETpUHU. PacueT TOKOB|HECUMMETpUHU. Pacyer|conporusnennit
aBTOTpaHCPOPMaATOPOB, BO3JIYIIHBIX K3 na Hu3koMm HampspkeHuu u|TokoB K3 Ha  HU3KOM|3JIEKTpUYECKUX
JUHUNA U Kabesnel 1 TOKOB 0OpaTHOH U B CETAX MTOCTOSIHHOTO TOKa» HalpsOKEHUM M B CETSIX|MAllMH, Harpysku,
HYJIEBOU MOCIE0BATEIBHOCTEM. MMOCTOSIHHOTO TOKa) TpaHchOpMaTopoB,
CocraBieHue cxeM MpsMOH, oOpaTHOM M aBTOTpaHC(HOPMATOPOB,

HYJIEBOU ITOCJIEI0BATEIBHOCTEN.

BO3YIIHBIX JIMHUHA ©
Kabenel Ui TOKOB
oOpaTHOH U HYyJEeBOH

HOCHGHOB&TGHBHOCTGP'I.
YMETb COCTaBJIATH
CXCMbI 3aMCIICHUA

NpsIMON, 00paTHOM U
HYJIEBOU
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IIOCJIEIOBATEIbHOCTEN.
14. Paznen Ilepexoanbie mpoueccbl mpu| /7 | 1 1 1 1 BBIIIOJIHEHUE pacyeTHo-|3aImTa pacuetno-|OIlK-3;
O/THOKPATHOM nomnepevHo rpaduyeckoit  pabotel  No7|rpaduueckoid paboTel Ne7|3HATH IpaHUYHBIE
HeCUMMeTPHH «Pacuer pexxuma | «Pacuer peXHMa |yCIIOBHS "
I'paHnyHBIE YCIIOBHS M COOTHOIIEHUS HecuMmMeTpuyHoro K3 B cetn» |HecummerpuyHoro K3 B|COOTHOIIEHHS — MEXIy
MEXTY CUMMETPUYHBIMH ceTn» CUMMETPUYHBIMU
COCTABJIIOLUIMMHM TOKOB M HAIPSDKEHUI COCTaBJISIOLIMMH TOKOB
IUIE OCHOBHBIX BHJIOB HECHMMETPHYHBIX U HampsDKeHWH  JUIst
KOPOTKHMX 3aMbIKaHWH. Bblpaxenus s OCHOBHBIX BUJIOB
COCTABIISIFOLINX TOKOB WM HANpSHKCHUH B HECHUMMETPUYIHBIX
MecTe KOPOTKOIO 3aMblKaHus. BekTopHble KOPOTKHMX 3aMBbIKaHUH,
IMarpaMMbl  TOKOB W HaNpsHKCHUH. npaBuia
[IpaBuna  SKBMBAJEHTHOCTH  HPSIMOIi 9KBHUBAJIEHTHOCTH
MOCJIeIOBATEIBHOCTH. KommuiekcHeie PSIMOi
CXEMBI 3aMeIIeHusl. [Tpumenenue HOCJIEI0BATEIbHOCTH.
MPAaKTUYECKHX METOJOB JUIsl  pacuera yYMETh COCTaBIIATh
HECUMMETPUYHBIX KOPOTKHX 3aMBIKaHUH. BBIPa)KEHUS JUIst

Pacnipenenenne u TpaHchopmalys TOKOB
u HaNpPsKEHU N OTJIENbHBIX
ITOCJIEI0BATEIBbHOCTEM.

CpaBHEHHE DPA3NIMUYHBIX BHUJOB KOPOTKHX
3aMbIKaHUN. XapakTep U3MEHEHUs TOKa U
HaIpPsSUKEHUs psIMOH
MOCJIEZIOBATEIILHOCTH  TF€HepaTopa MpHU

COCTABJISIFOLIIUX TOKOB
U HaIpsDKCHUM B MECTE
KOpPOTKOTO 3aMBbIKaHMS,
BEKTOPHBIE THAarpaMMBbl
TOKOB W HaITPSKEHU.
BIIAJICTh HaBbIKAMU
COCTaBJICHUS
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pPa3IMYHBIX KOPOTKHX 3aMBIKAHUSIX B KOMIIIEKCHBIX CXEM
OJIHOM M TOM k€ Touke. CpaBHEHHE TOKOB 3aMeEIICHUS,
Pa3IMYHBIX BHJIOB KOPOTKUX 3aMBIKaAHHI. PUMCHCHUS
Toku B 3eMjie MpU 3aMBIKAaHUSAX OJHON H MPaKTUYECKUX METOOB
nByX (a3 Ha 3emutio. TSt pacuera
HECUMMETPUYIHBIX

KOPOTKHUX 3aMbIKaHUM.
I1K-6
3HaTh XapakTep
U3MEHEHUS TOKa H
HaIlpSDKEHUsT  IPSIMOU
MOCJIEN0BATEIBHOCTH
reseparopa npu
Pa3JIMYHBIX  KOPOTKHUX
3aMBIKAHUSIX B OJHOU U
TOM K€ TOUKE.

YMETh MPOU3BOAUTH
CpPaBHEHHUE PA3IUYHBIX
BHJIOB KOPOTKHUX
3aMBbIKaHUU.

BJIAJICTh HaBBIKAMH
ONpENEIEHUsT TOKOB B
3eMJI€ TIPU 3aMBbIKAHUSX
oHOW M JBYX (a3 Ha
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15. Pasgen Pacuer mepexogHoro| 7 | 2 2 2 2 ITonroroBka k Hanucauuro|Hanucanue AKP No5 OI1K-3;
npouecca npu OTHOKPATHOM AKP Ne 5 3HaTh rpaHUYHbIE
MPOJ0JIbHOI HECUMMETPHH YCIOBUS u
['pannuHble yCIOBUA UM COOTHOLICHUS COOTHOUIEHUSI  MEXKIY
MEXy CAMMETPHUYHBIMU COCTABIISIOIIUMH CUMMETPUYHBIMU
Ui ciydaeB OOpbIBa OIHOM M JBYX (as. COCTABJISIIOLUMU  JJIA
BreipaxkeHus s COCTaBIAIOIIMX TOKOB U ciy4aeB oOpbIBa OJHOM
HalpsHKEHUH B MECT€  MPOAOIBHOMN u 1Byx (a3. ymerb
HecumMeTpun. [locTpoeHne BEKTOPHBIX COCTABJISITh BBIPAYKEHUS
quarpaMM ~ TOKOB M HallpshKEHUH. JUTSt COCTAaBJISIOIINX
KommnekcHpie cxeMbl 3aMEIICHUN MpU TOKOB M HaINPsSKEHHUI B
oOpeiBe oxHoW u 1BYyX ¢a3. IlpaBumio MecTe IIPOJOJIBHOU
SKBUBAJICHTHOCTH psIMOit HECUMMETPHHU.
MOCJIEI0BATEIbHOCTH. BIIAJETh HaBBIKAMH
MOCTPOECHUSA

BEKTOPHBIX JAHarpamm
TOKOB W HaIlPSKEHU.
[1K-6

3HaTh  KOMIUJIEKCHBIE
CXEMBI 3aMEILIEHUI ITPU
0oOpBIBE OHOM M JBYX
das.

YMETh MIPUMEHSATH
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SKBUBAJIEHTHOCTH
IpsAMON
M1OCJIEIOBATEIbHOCTH.
16. Pazgen Pacuer TOKOB KOpPOTKOIro| 7 | 2 2 2 2 BBIIIOJIHEHHUE pacyeTHO- | 3aIuTa pacuetHo-|OIIK-3;
3aMbIKaHUSs B YCTaHOBKaX rpapuueckoir  paborel  Ne8|rpadmueckoit paborbr Ne8|ymerp  HpOW3BOIUTH
Hanpsikenuem 10 1000 B «Pacuer TOKOB  KOpOTKOro|«PacueT TOKOB KOPOTKOIO|y4e€T  aKTUBHBIX W
Y4yer  aKTHBHBIX M HMHJIYKTHUBHBIX 3aMbIKaHUs B  YCTAHOBKAaX|3aMbIKaHUS B YCTaHOBKAaX|MHAYKTHUBHBIX
CONPOTUBIICHUN OTIEIBHBIX JJIEMEHTOB HanpspbkeHueM 10 1000 By HanpspkeHueM a0 1000 By |conpoTtuBnenuit
YCTaHOBOK. VYyer COIIPOTHBIICHUI OTJENbHBIX DIJIEMEHTOB
KOHTAKTHBIX COETUHEHUH. YCTaHOBOK, yuer
COIIPOTUBIICHUI
KOHTaKTHBIX
COCIMHECHU.
17. Pa3men Pacyer TOKOB KOpPOTKOro| 7 | 2 2 2 11 ITonroroBka k wHanucanuro|Hamucanme AKP Ne5 T1IK-6
3aMbIKAHHA B LleNAX MOCTOAHHOIO TOKA. AKP Ne 5 yMETh COCTaBJIATh
Cxempl  3amenieHus.  ColpoTHBIEHUS CXEMBI 3aMelIeHUS,
aneMeHTOB. [IpakThueckuid pacder Toka OIPEIEIISATh
KOPOTKOI'O 3aMbIKaHUS. COIIPOTUBIICHUS
3JIEMEHTOB.
BJIAJIETh HaBbIKaMU
MPaKTUYECKUX
pacueToB TOKa
KOPOTKOI'O 3aMbIKaHUS.
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W — B ToM uucie, 4ackl, OTBEJCHHbBIE Ha pabOTy B MHTEPAKTUBHOU (hopMme.

26




5 Oopa3oBaTe/ibHbIe H HH(POPMAIMOHHBIE TEXHOJIOTHH

Jns  peanuzani  OpeAyCMOTPEHHBIX BUIOB  Y4eOHOH paboThl B KauecTBe
o0pa3oBaTeNbHbIX TEXHOJOTMH B MpenofaBaHuM AucHUIUIMHBL «llepexonubie mporeccsl B
AJIEKTPO3HEPI€TUYECKUX  CHUCTEMAax»  MCHOJb3YIOTCS  TPAaJUMLMOHHAs W  MOAYJIbHO -
KOMIIETEHTHOCTHAs TEXHOJIOTHH.

[lepenaya HEOOXOOMMBIX TEOPETHYECKMX 3HAHMA ©  (HOPMUPOBAHHE OCHOBHBIX
npencraBieHuii mo kypcy «llepexonHbie mporiecchl B 3JIEKTPOIHEPTreTHUYECKUX CHUCTEMax)
IPOUCXOTUT C MCIIOJIb30BAaHHEM MYJIbTUMEIHIHOTO U JIa0OpaTOpHOTo 000PYyI0BAHUSI.

Jlekiuu mpoxomaAT B TpaaWIMOHHOW (opme, B ¢dopMe JIEeKIUH-KOHCYJIbTAllM |
npoOaeMHbIX JeKiuid. Teopernyeckwii marepuan Ha TNPOOIEMHBIX JIEKIHSX —SBISETCA
pe3yJIbTaTOM YCBOEHHUS MOJIYYEHHOW HH(POpPMAIMH MOCPEACTBOM IOCTAHOBKHU IMPOOIEMHOTO
BOIIpOCa W IOHUCKA IyTed ero pemeHus. Ha nexkuusx — KOHCYNbTAaLMAX H3JI0KEHHE HOBOI'O
MaTepuaia COMPOBOXKIAETCS TTOCTAHOBKOM BOIPOCOB M JIMCKYCCHEH B MOUCKAaX OTBETOB Ha 3THU
BOIIPOCBHI.

[Tpu npoBenenuu 1a00paTOPHBIX pabOT UCTIOIB3YIOTCS paboTa B KOMaHAe U MeTo sl I T.

CamocTosTenpHas paboTa CTUMYIIMPYET CTYJACHTOB B Ipoliecce 0hOPMIICHUS OTYETOB H
aHaJIM3e Pe3yabTaToB JabOpaTOPHBIX PaldOT, BBIMOJIHEHUU pacdeTHO-Tpadudeckux padoT, mpu
MOJIFOTOBKE K KOHTPOJIbHBIM paboTaM U UTOIOBOM aTTECTALIUU.



6 YueOHO-MeTOAMUYECKOE 0OOecTIeYeHHe CAMOCTOSITEIbHOI PadoThl 00y4aIO U XCS

[To nmucnumnmae «llepexomgHple TPOLECCH B DIEKTPOIHEPTETHUECKUX —CHUCTEMax»
IpeyCMOTPEHA ayIUTOpHAs U BHEAYJAUTOPHASI CAMOCTOATENbHAS Pab0oTa 00yJarOIINXCA.

AyIuTOpHAas caMOCTOATENbHAsE paboTa CTYACHTOB HPEAINOiaraeT peleHne KOHTPOJIbHBIX
3a7a4 ¥ PacUeTHO-rpaMUECKUX padOT Ha MPAKTUUECKHX 3aHATHAX, a TAKKe IMOATOTOBKY K
3aIUTe J1ad0paToOpHBIX padoT.

Ilpumepnvie ayoumopnusie konmpovhote pavomut (AKP):

AKP Nel «Oo6wue ceedenus o nepexoonvlx npoueccax. Tpexghaznoe kopomkoe
3amviKkanue 6 npocmeituieii yenu. Ilpunyun oelicmeus mauwiun nepemenHo20 moKka»

Bapuanm Ne 1

1. Yrto Ha3bIBaeTCA PEKUMOM SHEPreTHUECKON cucTeMbl? UTo Ha3bIBaeTCs MapaMeTpaMu
pexuma? Kakue Buabl pexxuMoB paszinndaror? Yem oHM XapaKTepu3yroTcs?

2. Kakue crioco6bl npeodpa3oBaHMs CI0KHBIX CXEM 3aMELIeHUs] BaM U3BECTHBI?

3. KoHCTpYKTHBHOE UCTIOIHEHUE U ITYCK aCHHXPOHHOTO JIBUTATEINS C (ha3HBIM POTOPOM.

AKP No2 «Buezannoe HapyuieHue pedcuma CUHXPOHHO20 2eHepamopa»

Bapuanm Ne 1

1. CdopmynupyiiTe TPUHIUIT TOCTOSHCTBA TMOTOKOCUEIJICHUSI TNPUMEHHUTEIBHO K
MIEPBOMY MOMEHTY KOPOTKOI'O 3aMbIKaHUsI Ha BBIBOJAX CTATOPa CHHXPOHHOW MaIIHHBI.

2. [IpuBenuTe BEKTOPHBIE TUAarpaMMbl MarHUTHBIX IMOTOKOB CUHXPOHHOTO r'€HepaTopa B
peXUME XO0JOCTOr0 X0/1a, HArpy304YHOM peXUME, Ha4aJIbHOM U IocienyromeM MomenTax K3.

3. Ilouemy mnepuoguyeckas COCTaBIISIONIAs TOKAa CTaTOpa B MOCIEAYIOIIME MOMEHTHI
3aryxaer?

AKP No3 «Cmamuueckan u OuHAMU4eckas ycCmoudyueoCms CUHXPOHHO20 2eHepamopa»

Bapuanm Ne 1

1. TlpuBenuTe yrioOBYI0 XapaKTEepUCTHKY CHHXPOHHOIO TeHeparopa B TrpaduueckoM
Buje. [lokaxuTe Ha HEMl TOYKM YCTOWYMBOTO M HEycTOMUMBOro paBHOBecus. OOBICHHUTE,
IIOYEMY TH TOUYKHU TaK Ha3bIBAKOTCS.

2. TupucropHoe Bo30yX/I€HUE CHHXPOHHOT'O I'€HepaTopa.

3. Uro Takoe «aCHHXpPOHHBIH XOJ» CHHXpOHHOro reHeparopa? Kakum o6pazom
TeHEepaTOp MOXKET MEPENTH B PEKUM aCHHXPOHHOTO X0/a?

AKP Ned «Cmamuueckana ycmoiutuugocmv npomsaxycennvix JIIII Ycmoituueocme
Hazpy3Ku»

Bapuanm Ne 1

1. BnusHue xapaktepa MOMEHTa CONPOTHUBIIEHUS Ha Bajly MEXaHM3Ma Ha Camo3aIycK
JIBUTATEIIS.

2. Iloka3arenyu CTaTU4ECKON YCTOMYMBOCTH NMPOTsKeHHOM JIOIT.

3. OnpokupIBaHNE ACHHXPOHHBIX JBUTaTeel. JIaBuHa HanpsKeHus.

AKP Ne5 «Pacuem pexcumos npooonvHoul u nonepeynoil necummempuu. Pacuem
mokoé K3 na nuzkom nanpaycenuu u 6 cemax noCmoaHH020 moxka»

Bapuant Ne 1
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1. ChopmynupyiiTe TpaBUIO SKBUBAICHTHOCTH TMPSMOW IOCIEAOBATEIBHOCTH IS
pacueTa HECUMMETPUYHBIX KOPOTKHUX 3aMbIKaHUM.

2. ITapameTphl 3JIEMEHTOB CHUCTEM 3JIEKTPOCHA0KEHMSI 7l TOKOB OOpaTHON M HYJEBOI
MOCJIEI0BATENBHOCTU (JUIs1 3JIEMEHTOB 0€3 MAarHUTHOW CBsA3M MEXIy (azaMu, ¢ MarHUTHOM
CBSI3bI0 M BPALIAIOIIMXCS MAIIIKH).

3. Kak cocraBisitoTcs CXEeMbl OTHENBHBIX IIOCIEN0BAaTENbHOCTEN IpU pacyere
HecumMeTpuuHbix K37

Ilpumepnuie 3a0anus 0na pacuemno-zcpagpuueckux paoom (PI'P):
PI'P Nl «Pacuem mokKoe KOpOMKO20 3aMbIKAHUA 6 NPOCMeliuiell Cemu»

Ornpenenuth 3HaUCHUS Nepuoauyeckor cocrapisitome Toka K3 B Toukax K1 u K2 s
pacueTHON CXeMbl, IOKa3aHHOW Ha PUCYHKE.

C I'Il T1 ”2 T7 ”3
O—HOAHE——+HO+——
o, K, Ky

Pucynok

[IpenBapuTenbHO HEOOXOAMMO OINPENENIUTHCS KaKylo CTYHNEHb TpaHCc(hOpMalUu CleayeT
IPUHATH 332 OCHOBHYIO. Eciu B cxeme HameueHa TOoJIbKO ojgHa Touka K3, To oueBHIHO, UTO 3a
OCHOBHYIO JIy4Yllle IIPUHATH CTyNeHb B MecTre K3. DTO MO3BOIMUT cpa3y onpenensaTb UCTHUHHBIE
(He mpuBeeHHbIE) 3HaueHus Toka K3.

[Tpn Hamuuuu HeckoyibkUX Touek K3 3a OCHOBHYIO CTymeHb, yl00HEe MPUHATh KaKyl TO
JIpYTyI0 HE MpUHAJIekKaIlyo HU ogHoi u3 Touek K3. D10 no3Bossier u3dexaTh MHOTOKPaTHOI'O
NpUBEJCHUS TpU Tepexoje K pasHbIM ToukaM K3. B Hamewm ciydae, ynoOHee NMpHHATH 3a
OCHOBHYIO CTYII€Hb JINHHIO JI1.

Cucremy nmpuHHMaeM OECKOHEYHOM MOIIHOCTH, IO3TOMY €€ CONPOTHUBIICHHE PAaBHO HYIIO.
Hamnpsokenne Ha mmHax cuctembl Uc=118 kB. AKTUBHBIMU CONPOTHBIICHUSMHU NpEHEOpEraeM.
[Tapametpsl anementToB COC nmpuBeeHBI B TAOIUIIE.

Taobmuma

DyleMeHT

Sh, UgH, UHH, Uk% | Xo,0m L, km

MBA kB kB M

T1 40 115 37 10.5 - -

T2 16 38 12 6.0 - -

L1 0.4 20
L2 0.4 10
L3 0.4 5

PI'P Ne2 «Pacuem moKoe KOpOmMKO20 3aMbIKAHUA MEeMOOOM MUNOBLIX KPUBHIX)

Ha PUCYHKE MMpeaACTaBJICHA 061_1_[8.}1 pacucTHad cxXeMa BHCKTpOCHa6)KCHI/I$I.
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KomnyecTBO 31€MEHTOB CXEMBI 3JICKTpOCHEI6)KeHI/ISI ITOKAa3aHO YCJIOBHO. HcknroueHus

cocrapnsior mammn L n L2 , KOTOpBIE BO BCEX BapHaHTaxX JABYXLEMHBIC, U aBTOTPAHC(HOPMATOPHI

AT — Bo Bcex BapuaHTax cienyer npuHumath 2x250 MBA. OcranbHble UCXOJIHBIE JaHHBIE
npeactaBieHsl B Tabmuie 3.1. {nuHbl TUHUN yKa3aHbl B KHJIOMETpaXx, yAEIbHOE PEaKTUBHOE
COTPOTHUBIICHUE BCEX JTMHUHN pUHUMAaETCS paBHbIM 0.4 OM/KM.

B cooTBeTcTBMM C BapuMaHTOM 3aJaHUs, WUCHOJIB3yS /3/, BHIOpaTh KOHKPETHBIC THUIIBI
reHepaTopoB u TpancopmartopoB Ha [POC u TOLI.

Onpenenutb TOKM KOPOTKOTO 3aMblKaHMs B Touke K, HCHOIb3ys METOJ THIIOBBIX
KPHUBBIX:

% | [KO .
- CBCPXICPEXOJHBIN TOK ,
]K

- TepuoANYecKuii TOk B MoMeHT Bpemenu [ =0.15¢ ki

lat .
1

- anepuoauUecKuil TOk B MoMeHT Bpemennu ! =015 ¢

- MOJIHBIN TOK K.3. JJIA £=0.15 C 1

K1 (mefCTBYIOIIee 3HAYCHHE);
- nonHbIA ToK K.3. s £ =015 ¢ 'k (MrmoBennoe 3Hauenue);

N i
- y/IapHBIH TOK ¥ (aMIUTMTYIHOE 3HAYEHHUE);

. / .
- yIapHbIi TOK Y (IeicTByIOIIEE 3HAUEHHE);

PI'P Ne3 «Ilocmpoenue 6eKmopHoil Ouazpammsl CUHXPOHHOU MAUUHBL

[Toctpouts B MacmiTabe BEKTOPHBIE qUarpamMMbl JJisl 33JJaHHOTO TypOoreHeparopa mpH
HOMMHAJIBHOM peXHMe paboThl U Mpu Kod(h(UIMEHTe 3arpy3Kd M0 aKTUBHOM M pEeaKkTHBHOMN
moiHocTHu 0,9.

Neo Tun Typ60_ PHOM., MBT COSQron. | Xd, O.€. Usomren.s Usiom. cern
BApUAHTa | TEHEpaTopa kB kB
1 T-6-2V3 6 0,8 1,651 6,3 6

PI'P Ned «Hccnedosanue OuHAMUHUECKOU YCMOUYUBOCMU CUHXPOHHO20 2e€Hepamopa
Memooom niouiadei»
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B snexrponepenaye, mokazaHHoM Ha puc. 2.1, B 3aJaHHON TOYKE MPOUCXOJAUT BHE3AMMHOE
KOpPOTKO€ 3ambIkaHue. Onpenenutb, COXpPAaHUT JIM OSJEKTpoIepenaya JIUHAMUYCCKYIO
YCTOMYUBOCTH, €CJIM B MOMEHT OTKITIOUCHHS YTOJI pOTOpA TeHEpaTOpa COOTBETCTBYET 3aJaHHOMY
3HaueHuto SOTK. PaccMoTpets cimywail TpexdasHoro, nByxdasHoro, AByx(ha3HOTO Ha 3eMIIIO U
oHO(a3HOTO KOPOTKOTo 3aMbikaHus. [ Bcex ykazaHHBIX BUJOB K3 paccuuraTh mpeneinbHbIH
yroJI OTKJIFOUeHUs. BapuanTtel 3aqanuii npuBeacHs! B Ta0m. 2.1.

Jlist Bcex BapuaHTOB Ipu pacuerax npuHaTh Po=0,8 o.1.e. 1 Uc=1 0.6.¢.

Pucynok. Pacuernas cxema

PI'P No5 «Hccneoosanue pexcumos pavomwt npomsdxcennou JIII ¢ nomowwto
KpPY208bIX OUAZPAMM MOUFHOCHU

C noMoIipio KpyroBbIX JUarpaMMm paccuuTaTb peXUMbl paOoTsl mpotskeHHou JIDII ¢
3aJJaHHBIMU [TapaMeTpaMH.

Onpenenuth rpadUIecKUM ITyTEM MapaMeTPhI CIETYIONINX PEKIMOB!
- JUIs 3aIaHHOTO YIJIa MEKJly BEKTOpaMy HalpsDKEHU B Havane u koHue JIOII;
- U1 IEpelaynHaTypaJIbHON MOIIHOCTH;

- JUI MaKCUMaJIbHOM MpoITyckHOM criocooHocTr JIDII.

Yucno
No Mapka u napamwiens- | KomnuectBo | Jnuna Hanpskente, KB Vron
Bapu- CEUYEHHUE HO mpoyo- | mpoBogoB B | JIOII, ’ 5
aHTa MpoBOJIa JKEHHBIX dbaze KM
nerneit Usion U: Uz
1 AC-240/32 1 1 200 110 122 109 50

PI'P Ne6 «Onpedenenue mokoe mpexgaznozo necummempuuno2o K3 memooom
CUMMEMPUUHBIX COCMAGTAIOUUXY)

Onpenenuth TOKH MPSAMOM, OOpaTHON M HYJIEBOM MOCIEAOBaTEIbHOCTEH TrpaduuecKum
IyTeM. BBINOIHUTE TPOBEPKY NMPABUILHOCTH PACUETOB.

B, o2
Bapuanm Ne 1 apuanm Ne

Macwmab no moky:

Macwimab no moky: xnemka=1 kA4

knemrka=2 kKA.
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PI'P Vo[ «Pacuem pexcuma necummempuunozo K3 ¢ cemu»

Onpenenuth CcBepXMepexoHbIe BEIMYMHBI TOKOB MHpU OAHOGA3HOM K3 B IMpOCTEHIIei
LEenu.

1@ e

N o= T 6,3 kB
Hi
1 5 2 3 4 6
Bapuant 1
Touxa K1

I'eneparop: 100 MBA;E”=1,22; x”d=0,25
Tpanchopmaropsr: 60 MBA; Un=10,5%;
JIuann: x1=0,4 Om/xm; x0= 3x1;
HI1,2: 60MBA; x1=0,35; E”=0,85
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7 OIIeHO‘lHBIe cpeacrea AJisi MIpoOBEACHUSA HpOMe)RyTO‘lHOﬁ aTTeCTallumn

a) H.]IaHI/IpyeMbIe pe3yJbTaThbl oﬁyqe}mﬂ H OIICHOYHBIC CpeacCTBa AJIsl IPOBEACHUSN l'[pOMe)KyTO‘{HOﬁ aTTecTalumn.

CrpyKTypHBII
JJIEMEHT

KOMIICTCHIIN

[Tnanupyemble pe3yiabTaThl O0y4eHHs

O1neHOYHBIC CPEACTBA

(OIIK-3) cnocoOHOCTHI0 HCI0JIL30BATH METO/Ibl AHAJM3Aa M MO/IeJINPOBAHNS JJIeKTPUYECKHUX Hene

3HaTe

—  BH/JIbI KOPOTKHX 3aMbIKaHUU

— METOJbI pacyeTa HeyCTAHOBUBIIETOCS
KOPOTKOT'O 3aMbIKaHUS

— 0c00EHHOCTH HEYCTaHOBUBIINXCS
PEKHMOB KOPOTKOTO 3aMBIKAHUS

— 0COOEHHOCTH YCTaHOBHUBIIETOCS PEKIMA
KOPOTKOT'O 3aMbIKaHUsl, TIOHATHUS O
KPUTHYIECKOM TOKE ¥ KPUTHUICCKOM
PEaKTUBHOCTH.

— OmpelereHne YCTOMYMBOCTH PEKUMOB
CUCTEM IPH MAJTBIX BO3MYIIEHUSIX

— 0COOEHHOCTH U3MECHEHHUS MTapaMeTpPOB
peXuMa pu OOJBIINX BO3MYILIEHUSAX U
MaJIbIX H3MEHEHHSIX CKOPOCTH BPAIICHHS
TeHEepaTOPOB, MOHATHE TUHAMHUYECKON
YCTOMYHUBOCTH

— 0COOEHHOCTH TMEPEXOJHBIX MPOIECCOB,
BBI3BAHHBIX U3MEHEHUEM HAMPsHKEHUS
BO30YKICHUS

— 0COOEHHOCTH BIIMSHHS OOJIBIITHX
BO3MYIIICHUN Ha PEXKHUMBI y3JIOB HArPy3KH,
0COOCHHOCTH CaMO03aIlyCKa aCHHXPOHHBIX U
CUHXPOHHBIX JBUTATENCH, pyHKIINN

Ilepeuenv meopemuueckux 60npocos K IK3ameny:

1. IlepexoHbIe MPOLIECCH B TPOCTEHIINX TpeXPa3HbIX HEMIX.

2. Tpexda3Hoe KOpPOTKOE 3aMBbIKAHHE B HEPA3BETBICHHON IEMH, MOIKIOYEHHOW K MCTOUYHUKY
CHUHYCOHMIaJIbHOTO HAIPSHKEHUS MOCTOSHHOM YaCTOTHI U aMIUTUTY/BI.

3. YcioBus, TpU KOTOPBIX MTHOBEHHOE 3HAu€HHE TOKAa B JaHHOW (a3e moiydaercs
MaKCHUMAaJIbHBIM.

4. O0uie METOAMKHU pacdyeTa TOKOB KOPOTKMX 3aMbIKAaHMM B OTHOCHUTENIbHBIX U MMEHOBAaHHBIX
eANHULAX.

5. [lpubnuxennass  OIeHKa  SKBUBAJECHTHOM
COCTaBJIAIOLIEH B CIIOKHOW Pa3BETBICHHOMN CXEME.
6. BHe3amHoe KOPOTKOE 3aMbIKaHUE TpaHCHOopMaTOpa.

7. Pacuer ycraHOBUBLIETrocs TOKa Tpex(a3HOTro KOPOTKOTO 3aMblKaHUs. BiusHue u yuer
nevicteust APB.

8. BiusHue HArpy3KU U ee MPUOTU3UTEIbHBIN yUeT.

9. Yder 3HEepProcucTemsl.

10. MeToa TUTIOBBIX KPUBBIX.

11. Onpenenenune DJIC renepaTopa U3 BEKTOPHOU JHUATPAMMBI IPEAIIECTBYIOIIETO PEKUMA.

12. XapakTepuCTUKHU ABUraTesae U 00001MIeHHOM Harpy3Ky B Ha4aJbHBII MOMEHT MEPEX0JHOTO
npotiiecca.

13. UHAyKTUBHOCTH OOMOTOK CHHXPOHHOMN MAIIHHBI.

14. Tlepexoanslii mpoLecC, BHI3BAHHBIN U3MEHEHNEM HAIPSHKEHUS BO3OYKICHHUS.

15. BeipakeHus 1y1si TOKOB B OIlepaTopHOi (opMme.

16. Boustane APB Ha mepexoHbIi mporiece mpu KOPOTKOM 3aMBbIKaHUH.

17. Uzmenenne Bo Bpemenu DJIC 1 HanpsHKeHUs: MalluHbI.

MOCTOSSHHOM ~ BPEMEHM  alepuoInYeCKOn




CrpyKTypHBII

3JIEMEHT [Inanupyembie pe3ynbTaThl 00yUeHUS Ol1ieHOYHbIE CPEACTBA
KOMITCTEHIIMHU

PETYIATOPOB BO30YKICHUS, 3aKOHBI 18. BeipakeHust Jis BPEMEHH, YIJia, CKOPOCTH, YCKOPEHHS, MOIIHOCTH, BPAIIAOIIETO

peryaupoBaHus BO30YKICHH MOMEHTa, KHHETUYECKON SHEPTUH.

— 0COOEHHOCTHU UCCIIEIOBAHUS 19. lIpakTHyeckre KPUTEPHUH CTATUYECKOM YCTOMYMBOCTH MPOCTEHMINEH AIIEKTPHUUYECKON

HECUMMETPUYHBIX NIEPEXOIHBIX MTPOLECCOB CHCTEMBI.

— 0COOEHHOCTH OTIPE/ICIICHUS 20. MeTon MaibIX KOJIEOaHHIA.

COHpOTI/IBJ'IeHI/Iﬁ JJIIEKTPUYECKUX MAIIUH, 21. Uzmenenue peKUMa IIpH OO0JIBIINX BO3BMYHICHUAX KW MaJlbIX HU3MCHCHUAX CKOPOCTU

HarpysKw, TpaHC(l)OpMaTOPOB, BpaliCHUsA reHepaTopoB. Kauanus réHepaTopos.

aBTOTpaHC(i)OpMaTOpOB, BO3IYIIHBIX JIMHUU U 22. Crioco0 nnomaz[eﬁ H BBITCKAOIIUEC U3 HCTO KPUTCPUHU ﬂHHaMquCKOﬁ YCTOﬁHHBOCTH.

xabeneil 1711 TOKOB 0OpaTHOM U HyJIEBOM 23. IloHsiTHE PE3yABTUPYIOMICH YCTOWIMBOCTH.

HOCHGHOB&TCHLHOCTCﬁ 24, ACI/IHXpOHHBIe PEKHUMBI. Ycnosue PECUHXPOHU3AIHNH.

— TpaHUYHBIC YCIOBHUS U COOTHOLICHUS 25. JlaBuHa HATIPSKCHHSL.

MEXIy CHMMETPUYHBIMH COCTABIIAIOIIMMH 26. CaMo3aIyCK aCHHXPOHHBIX JABUTaTENCH.

TOKOB U HAIPSDKEHHUIT IS OCHOBHBIX BHJIOB 27. JlomoHUTENBPHBIE YCTPOWCTBA /IS YIYYLICHHUS yCTOWYMBOCTH. PeXMMHBIE MEpOTPUSTHSL.

HECHMMETPUUHBIX KOPOTKHX 3aMBIKAHHIA, 3axiroueHue. AHau3 YCIOBUI U CPEICTB CTAOUITU3AIIUU PEKUMOB.

TIpaBHIIA SKBUBANICHTHOCTH TIPSIMOit 28. MeTojpl pacueTa HECHMMETPHYHBIX KOPOTKUX 3aMBIKAHHH.

MOCJIEI0BATENLHOCTH 29. MeToJ CMMMETPUYHBIX COCTABISIONIUX.

—  TpaHMYHBIC YCIOBUS M COOTHOLICHHUS 30. CocTaBieHue cxeM NMpsMoi, 00paTHON U HyJIEBOH MOCIIEI0BATENbHOCTEH.

MEXKJY CHMMETPHYHBIMU COCTABIISIOLIIMHU 31. BeipaxxeHus: JUIsi COCTaBISIOIIMX TOKOB M HAMpPSDKEHUH B MECT€ KOPOTKOTO 3aMBIKAHMSL.

JUISL Cllydaes oOpBIBa OHOI U IBYX (as. BekTopHble quarpaMMbl TOKOB U HAIIPSDKEHUI.

YMETb COCTABIISITh BHIPAXKCHHS LIS 32. XapakTep U3MEHEHHs TOKa U HaHp}I)KSHI/I}I l:I’pHMOI\/'I MOCJIEA0BATEIILHOCTU IeHepaTopa npHu

COCTABIISIIOLIMX TOKOB H HAIPSKCHUH B MecTe | PA3TMYHBIX KOPOTKHX 3aMbIKAHUAX B OJTHOH M TOH e TOUKe.

MPOIONBHOI HECHMMETPHH 33. 'paHn4HbIE YCIOBUS U COOTHOIICHHS] MEXIY CHMMETPUYHBIMU COCTABJISIOUIMMH JUIS
cllydyaeB oOpbIBa OHOM U ABYX (a3.
34. 3aMpIkaHUE Ha 3eMIII0 B CETH C He3a3eMJICHHOW HeHTpanbio. BeKTOpHbIE IuarpaMMbl
HaIpsDKEHUN 1 TOKOB. KOMIUIEKCHAs cxeMa 3aMeIleHHUs.

Ymern — paccuuThiBaTh  Tpex(asHoe  KopoTkoe | Ilpumepnvie npakmuueckue 3a0anus 01 IK3aMeHaA:

3aMBbIKaHHE B HEPAa3BETBICHHOM uend, [ 1. Onpenenuts 3HaUeHUs EPHOIUIECKON cocTaBisronel Toka K3 B Toukax K1 st pac4eTHON CXeMbl,

W3MEHEHWE BO BpPEMEHM TOKA M  €ro | OKa3aHHO! Ha PUCYHKE

COCTAaBJISIFOIINAX
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CrpyKTypHBII
JJIEMEHT

KOMIICTCHIIN

[Tnanupyemble pe3yabTaThl O0yYeHHs

O1neHOYHBIC CPEACTBA

— COCTaBJIATb HCXOJHBIC  YpaBHCHUA nu
OIIPCACIIATH HHAYKTUBHOCTHU 00MOTOK
CHHXpOHHOﬁ MalllMHbI

— OIpCACIATh IEPEXOTHBIC u

ceepxnepexoansie DJIC W cOmpoTUBICHHS
CUHXPOHHBIX T€HEPaTOPOB

— paccuMThIBaTh YCTAHOBUBLIMICS pPEXKUM
Tpex(ha3HOro KOPOTKOTO 3aMbIKaHUS

— COCTaBJITb BBIPAXKCHHUA 1JI1 BPCMCHU,

yIjla, CKOPOCTH, YCKOPEHHMs, MOIIHOCTH,
BpaLAOIIETO MOMEHTa, KHHETHYECKOU
SHEPTUH.

— ONpelensaTh KauaHus FeHEepaTopoB

— OmpenensaTh  YCIOBHS  cpabaThIBaHUS
(hopcupoBKH BO30YXKIEHUS

— (QopmynupoBaTh PEKOMEH1alluu no
BBIOOPY 3aKOHOB PETYIHPOBAHUS

— THPHUMCHAITH METOAbI pacucra

HECHUMMETPUYHBIX KOPOTKUX 3aMbIKaHUI

— COCTaBJISITh CXEMbl 3aMEIICHHS MPSMOH,
0o0paTHOH M HYJIEBOH MOCIE0BATEIHFHOCTEH

— COCTaBJIATHb BBIPpAXKCHUSA JJIA
COCTABJISIFOLIUX TOKOB M HAIPSKEHUN B MECTE
KOpPOTKOI'o 3aMbIKaHUS, BCKTOPHEIC
JMarpaMMbl TOKOB U HaIlpsKEHU N

— TPOU3BOAMTH y4er AKTHBHBIX u
WHJYKTUBHBIX COINPOTHUBJICHUN OTIAEIbHBIX
AJIEMEHTOB YCTAaHOBOK, y4Y€T COMPOTHBICHUMN
KOHTAKTHBIX COETMHEHUI

C My T, n, T N
Ot—HOH—HO+——
| w | | "2
Ue Ky K,

DirleMeHT Sh, MBA Ugn, kKB Upn, kB Uk% Xo,OM/KM L, kM
Tl 40 115 37 10.5 - -
T2 16 38 12 6.0 - -
L1 0.4 20
L2 0.4 10
L3 0.4 5

2. OnpenenuTh CBEpXIEePEXOAHbIEC BEIMYUHBI TOKOB MPU 0JHO(AZHOM K3 B IPOCTEHIIIEH IIeTH.

1) 1)
K1 D s

L |§ 115 kB I 4
) (20 J e 17 "

n = T2 6,3 xB

Bapuanrt 1

Touka K1

I'enepatop: 100 MBA;E”=1,22; x”d=0,25

Tpancdopmaropsr: 60 MBA; Un=10,5%;

JInamm: x1=0,4 Om/xm; x0= 3x1;

HI1,2: 60MBA; x1=0,35; E”=0,85

Ilepeuensv pacuemmno-zpaghuueckux pabom:

PI'P Nel «PacyeT TOKOB KOPOTKOTO 3aMbIKaHHsI B IPOCTEUILEN CETH»

PI'P Ne2 «Pacuer TOKOB KOPOTKOT'O 3aMbIKaHHsI METOJOM THIIOBBIX KPHBBIX»
PI'P Ne 3 «IlocTpoeHne BEKTOpHOM AHarpaMMbl CAHXPOHHOM MallIMHBD»
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CrpyKTypHBII
JJIEMEHT

KOMIICTCHIIN

[Tnanupyemble pe3yabTaThl O0yYeHHs

O1neHOYHBIC CPEACTBA

PTP Ned «MccnenoBaHue NTHHAMHYECKOW YCTOMYMBOCTH CHUHXPOHHOTO T'€HEpaTopa METOJ0M
IIoIaaeii»

PI'P Ne 5 «MccnepoBanue pexuMoB paboTsl mporsbkeHHo JIDII ¢ moMomipio KpyroBbIX
JUarpaMM MOLTHOCTH

PI'P Ne6 «Omnpenenenne TOKOB Tpex(a3zHOTO HeCUMMETpHUHOro K3 MeToI0M CHMMMETPHYHBIX
COCTABJISIFOLIIUX »

PI'P Ne7 «Pacuet pexxuma HecummeTpuuHoro K3 B cetu»

PI'P Ne8 «Pacuer TOKOB KOPOTKOI0O 3aMbIKaHUsI B YCTaHOBKax HampsbkeHuem 10 1000 By

Bnaners

— HaBBIKAMH OTIPEJICIICHUS YCIOBUH, IPU
KOTOPBIX MTHOBEHHOE 3HAYCHHUE TOKA B
JaHHOU (haze MoNydyaeTcsi MaKCUMaIbHBIM

— HaBblkamu onpenenenus J/]C renepatopa
13 BEKTOPHOU JHarpaMMBbl TIPE/IIIeCTBYIOIIETO
pexuma

— HaBBIKAMH aHAJIH3a BIMSHUS U ydeTa
nericteus APB

— HaBBIKAMH OTIPEJICIICHUS BBICIIINX
TapMOHHK TIPU HAPYIICHUH CUMMETPUU
Tpex¢a3Hoi CUCTEMBI

— HaBBIKAMH COCTABJICHUS KOMIUICKCHBIX
CXEM 3aMeIeHHS, TPUMEHEHHS MPAKTUYECKUX
METOJIOB JIJISl pacyeTa HECHMMETPHIHBIX
KOPOTKHX 3aMbIKaHUI

— HaBBIKAMH MTOCTPOCHHS BEKTOPHBIX
JUarpamMM TOKOB Y HAIIPSKCHHMA

Ilepeuensv nadopamopnuvix pavom:

1. nabopartopnas pabora Ne 1 «Tpexdaznoe KOpOTKOE 3aMbIKaHUE B MIPOCTEHUIIICH LIETIN

2. naboparopHas pabota Ne2 «VccienoBanue pexuMoB pabOThl CHHXPOHHOTO T'eHepaTopa ¢
IIOMOIIIbIO BEKTOPHBIX JUArpaMM»

3. nmaboparopHas pabota Ne3 «BHe3anHoe HapyleHHe pekumMa padboThl CHHXPOHHOTO
reHepaTopay.

4. naGopartopHas pabota Ne 4 «CtaTuueckast 1 JUHAMUYECKas yCTOMUYMBOCTh
JJIEKTPOIIEpEAUM .

5. nmaboparopHas pabota Ne 5 «VccnenoBanue BAMSHUS TAPaMETPOB IEMEHTOB, CXEMBI U
pe)KruMa IEKTPUYECKON CUCTEMBI HA YCTOMYHUBOCTBY.

6. maboparopHas pabota Ne 6 «VccnenoBanue BAMSHUA HA TUHAMUYECKYIO YCTOWYMBOCTh
CUHXPOHHOT'O T'€HEPAaTOpa BUAA KOPOTKOIO 3aMBbIKAHUS B dJIEKTPOIHEPTETUYECKON CUCTEMEN.
7. naboparopHas pabota Ne 7 «IlepexoaHble MpOLECCHI B y3/1aX Harpy3Ku MpH OOJIBIINX
BO3MYILEHUAX ).

8. maboparopHas pabota Ne 8 «BuezanmHoe ogHo(dazHoe K3 CMHXpOHHOTO reHepaTopay.
Ilepeuens pacuemno-cpagpuueckux pabom:

1. PI'P Nel «PacueT TOKOB KOPOTKOT'O 3aMbIKaHHs B IPOCTEUIIIEH CETH»

2. PT'P Ne2 «Pacder TOKOB KOPOTKOTO 3aMBIKaHHUSI METOJIOM THUTIOBBIX KPUBBIX)

3. PI'P Ne 3 «IlocTpoeHne BEeKTOpHOU AUAarpaMMbl CHHXPOHHOIH MaIllMHbBD)

4. PI'P Ned «MccrnemoBanne TUHAMAYECKONW YCTOWYMBOCTA CHHXPOHHOTO TE€HEPATOpa METOJIOM
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CrpyKTypHBII
JJIEMEHT

KOMIICTCHIIN

[Tnanupyemble pe3yabTaThl O0yYeHHs

O1neHOYHBIC CPEACTBA

IouIaaen»

5. PP Neo 5 «MccnenoBanue pexuMoB paboThl mpoTsokeHHOUW JIDII ¢ momommpro KpyroBbIX
JUarpaMM MOUTHOCTH

6. PP  Ne6 «OmpeneneHne TOKOB
CUMMETPUYHBIX COCTABJISIONINX )

7. PI'P Ne7 «Pacuet pexuma Hecummerpuanoro K3 B cetn»

8. PI'P Ne8 «Pacuer TOKOB KOPOTKOTO 3aMbIKaHUS B yCTaHOBKaxX HamnpspkenueM a0 1000 By

TpexdazHoro HecummerpuyHoro K3  mertomom

(ITK-6) criocoOHOCTBHIO PACCYHTHIBATH PE:KMMBbI Pa00ThI

00beKTOB NMPodecCHOHATbHOI 1esITeIbHOCTH

3HaTh

— o0Iue MEeToIMKU pacyeTa TOKOB
KOPOTKHUX 3aMbIKAHUH B OTHOCUTEIbHBIX U
MMEHOBAaHHBIX €AMHUIAX, CUCTEMY
OTHOCHUTEJIbHBIX €JMHHUIL

— MEepeXOJHbIE MPOLECCH] B HEMOIBUKHBIX
MarHUTOCBSI3aHHBIX IIETISIX, OCHOBHBIE
YPaBHEHMS U COOTHOILIEHHSI, BKIIIOUECHUE
X0JIOCTOTO TpaHc(hopMaTopa

— METOJ] paCUeTHBIX KPHUBBIX, METOJ
TUIIOBBIX KPUBBIX

— BEKTOPHYIO JJMarpaMMy CUHXPOHHOTO
reHeparopa

— XapaKTEPUCTHKH JIBUTATEICH U
00001IeHHOW HAarpy3Ky B Ha4aJbHbI MOMEHT
HEPEXOTHOr0 Mpoliecca.

— 0COOEHHOCTH BBIOOpPA
ANIEKTPOOOOPYAOBAHHS IO YCIOBHSAM TOKOB
KOPOTKHUX 3aMbIKaHUN

— MpaKTHUYECKHE KPUTEPHH CTATUYECKOMN
YCTOMYHMBOCTH MPOCTENIIEN IEKTPUUECKON

Ilepeuens meopemuueckux 60npocos K IK3ameny:

1. Buipl KOPOTKUX 3aMBbIKAHUM.

2. VI3MeHeHre BO BPEMEHHU TOKA M €T'0 COCTABIISIOIUX.

3. Pacuet u aHanu3 TOKOB KOPOTKOT'O 3aMbIKaHUS.

4. Cuctema OTHOCUTENbHBIX euHUL]. COCTaBICHUE CXEM 3aMEIlCHUSI.

5. [Tepexoanblii poliecc B HEMOABUKHBIX MAarHUTOCBSI3aHHBIX 1eTIX. OCHOBHbBIE YpaBHEHUS U
COOTHOIIICHUS. Biusinue paccesHus.

6. Brirouenue xomoctoro Tpanchopmaropa.

7. Pacyer yCTaHOBHBIIETOCS TOKa KOPOTKOTO 3aMbIKaHUS B
HWCTOYHUKAMH.

8. Br10op 351eKTp0o0OOPYI0BAHHMSI 10 YCIIOBHSIM TOKOB KOPOTKUX 3aMBIKAHHIA.

9. Meton pacueTHBIX KPUBBIX.

10. Iepexomnbie u cBepxnepexoauabie JC 1 COMPOTHBIIEHUS CHHXPOHHBIX TEHEPATOPOB.

11. Cxembl 3amelieHUsi CHHXPOHHON MaIlluHBI B TPOAOILHON U TOMIEPEUHOM OCsX.

12. BiusiHEe DEKTpOABHUTATEICH W OO0OOIIEHHOW HArpy3KM Ha TOK B MECTE KOPOTKOTO
3aMBbIKaHUS.

13. O6001EeHHBIIT BEKTOP TpeX(pa3HOH CHCTEMBI.

14. ®opcupoBka BO30YXKICHHS.

15. CBosiHBIE COCTABIAIONINE TOKOB M MIOCTOSTHHBIE BPEMEHH MX 3aTyXaHUSI.

16. Kputnueckoe BpeMsi ¥ BIMSHHAE HA HETO PA3IMYHBIX (PaKTOPOB.

CXEME€ C HECKOJbKUMH
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CrpyKTypHBII

3JIEMEHT [Tnanupyemble pe3yabTaThl O0yYeHHs OueHoyHbIe CpECTBA
KOMTICTCHITHH

CHCTEMBI, METOJI MaJIbIX KOJIeOaHui 17. Bnustnue Ha epexoJHbIH mpoiecc aeMI(epHbIX 0OMOTOK.

— IOHATHE PE3YJIbTUPYIOLIEH ycTolunBocTH, | 18. ®opma 3anucu ypaBHEHUH IBUKEHHS B CHCTEME OTHOCHTEIILHBIX €ANHHMIL.

YCIIOBUSL PECUHXPOHU3ALIUU 19. [IpuMeHeHne TPAKTUYECKUX KPUTEPUEB CTATUIECKON YCTOMUMBOCTH.

—  0COOEHHOCTHU repeaavuu IEKTPOIHEPrun 20. Crarnyeckas YCTOﬁqHBOCTB C y4€TOM I[CP'ICTBI/ISI PETYyIATOPOB BO36y>KI[eHI/IH U CKOPOCTH.

Ha JaIbHUE PACCTOSHHS 21. ToHsiTHE TUHAMHYECKON YCTOMYNBOCTH.

— BB M OCOOCHHOCTH TIEPEXOTHBIX 22. Ananu3 npoueccoB ¢ y4eToM (HOpCUPOBKHU BO30YKICHUS.

TIPOIIECCOB B y371aX HATPY3KH [PH MaJIbIX 23. Iporiecc BBITIAJCHUS TeHEPATOPA U3 CHHXPOHU3MA.

BO3MYILICHHUSAX 24. Bunpl M OCOOEHHOCTM TEPEXOAHBIX MPOIECCOB B y3JaX HArpy3kd TIpU  MallbIxX

—  JIOTIOJIHUTEJIbHBIC YCTPOUCTBA JIJIsI BOSMYHICHUAX.

YIIyHIIEHHs YCTONIMBOCTH HAIPY3KH 25. BausiHue Ha yCTOMYMBOCTD Y3JI0B HArpy3Ku Oatapeil cTaTUYecKuX KOHEHCATOPOB.

—  COCTABJIATH CHCTEMBI YPABHEHHUiL 26. Camo3alryCcK CHHXpPOHHBIX JIBHTarejei. Pe3kne W3MEHEHHs pexuMa B CHCTEMax

Kupxroda npx HeCUMMETPHU DJEKTPOCHAOKEHHS.

— XapaKTep H3MEHEHHUs! TOKA W HATPSIKEHHS 27. OcoOeHHOCTH HCCIIeJOBAHUS HECUMMETPHUYHBIX TIEPEXOTHBIX MPOIIECCOB. §

MPSIMOIi TTOCITEIOBATETBHOCTH FEHEPATOPA PH 28. O6pazoBaHue BBICIIUX TAPMOHUK MIPU HAPYIICHUH CUMMETPUH TpeX(Ha3HON CHCTEMBI.

PATHYHBIX KOPOTKHX 3aMBIKAHHSX B OTHOM H 29. CompoTuBieHne DMEKTPUYECKUX MAlMH,  HArPYysKy, TpaH(j(i)OpMaTOI)OBV,

S — aBTOTpaHC(i)OpMaTOp(?’B, BO3IYIIHBIX JUHUN U Kabenel A TOKOB OOpaTHOW U HYJEBOM

— KOMIUJIEKCHBIE CXEMbI 3aMELICHUI Npu mociesioBaTeEHOCTEM.

OGPHIBE ONIHOM 1 JIBYX a3 30. FpaHI/I‘lI;IBIe YCJIOBHSL M COOTHOLICHHS MEK/y CHMMETPHIHBIMH  COCTABIIAIOIIMU TOKOB 1
HaINPsDKEHUH I OCHOBHBIX BUJIOB HECHMMETPHUYHBIX KOPOTKUX 3aMBIKAHHIA.
31. [IpaBuna HKBUBAJIEHTHOCTH MPSIMOW  MOCIEAOBATENHHOCTH. KOMIIEKCHBIE CXEMBI
3aMeIeHUs.
32. CpaBHEHHUE TOKOB PA3IMYHBIX BUAOB KOPOTKUX 3aMBIKAHHI.
33. KoMIuiekcHbIE CXeMBI 3aMelleHH mpu oOpblBe omHOW W 1BYyX ¢a3. [IpaBuio
SKBUBAJIEHTHOCTH MPSIMOU MOCJIEI0BATENbHOCTH. [[puMeHeHe NpUHIIUIIA HAJIOKEHUSI.
34. Yder akTUBHBIX W WHIYKTUBHBIX COIPOTHUBIICHUH OTACIBHBIX JJIEMEHTOB YCTAHOBOK. Y4eT
COMPOTUBIICHUI KOHTAKTHBIX COCTMHEHUH.

YMeTh — paccUMTHIBATh M aHAJTU3UPOBATH TOKU Ilpumepnvle npakmuyeckue 3a0anusn 01 IK3amena:

KOPOTKOI'O 3aMbIKaHH, COCTABJIATE CXEMBI
3aMCIICHUA

1. Onpenenuts 3HaYeHHs NEPUOAMIECKOM cocTaBisonieil Toka K3 B Toukax K1 s pacueTHOM cXeMbl,
MOKa3aHHOW Ha pPUCYHKE
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CrpyKTypHBII
JJIEMEHT

KOMIICTCHIIN

[Tnanupyemble pe3yabTaThl O0yYeHHs

O1neHOYHBIC CPEACTBA

—  YUYUTBIBATh SHEPTOCUCTEMY

— ompenensaTh 0000IIEHHBIA BEKTOP
Tpex(}a3HOH CUCTEMBI

—  OIICHUTH BIIMSHHUE IJICKTPOABUTATEICH 1
0000IIIeHHOW HArpy3Kd Ha TOK B MECTE
KOPOTKOTO 3aMbIKaHHUS

—  PacCUYMTHIBATH YCTAHOBUBIIHUICS PEIKUM
KOPOTKOTO 3aMbIKaHHUS B CXEME C
HECKOJbKUMH UCTOYHHKAMHU

—  OMpEAeATh MPOIECC BBIMAICHUS
reHeparopa 13 CHHXPOHHU3MA, BBISBIISTH
ACHHXPOHHBIC PEIKUMBI, IPOU3BOAUTH AaHAIHN3
MIPOIIECCOB C Y4ETOM (POPCUPOBKH
BO30YKICHUS

—  COCTaBJISITh CXEMbI 3aMEIICHUS TaTbHUX
JIDIT

—  BBISIBJIATH JIABUHY HANPSKCHUS

— MPOU3BOAUTH CPABHEHHE PA3TUUHBIX
BUJIOB KOPOTKHX 3aMbIKaHUH

— TNPHUMEHSATH MPABUIIO SKBUBAJICHTHOCTH
MIPSIMOM TIOCJIEIOBATEIBHOCTH

—  COCTaBJISITH CXEMbI 3aMEIIICHNUS,
OTIPEIENIATh COMPOTHBIICHHS SJIEMEHTOB

C My T, n, T N
Ot—HOH—HO+——
| w | | "2
Ue Ky K,

DirleMeHT Sh, MBA Ugn, kKB Upn, kB Uk% Xo,OM/KM L, kM
Tl 40 115 37 10.5 - -
T2 16 38 12 6.0 - -
L1 0.4 20
L2 0.4 10
L3 0.4 5

2. OnpenenuTh CBEpXIEePEXOAHbIEC BEIMYUHBI TOKOB MPU 0JHO(AZHOM K3 B IPOCTEHIIIEH IIeTH.

k1@ KD

r k)
@2
J/ 50 xm I/ H>

n = T2

Bapuanrt 1

Touka K1

I'eneparop: 100 MBA;E”=1,22; x”d=0,25

Tpancdopmaropsr: 60 MBA; Un=10,5%;

JInamm: x1=0,4 Om/xm; x0= 3x1;

HI1,2: 60MBA; x1=0,35; E”=0,85

Ilepeuensv pacuemmno-zpaghuueckux pabom:

9. PI'P Nel «Pacuer TOKOB KOPOTKOT'O 3aMbIKaHHsI B IPOCTEHIIEH ceTH»

10. PI'P Ne2 «Pacder TOKOB KOPOTKOTO 3aMBIKaHHUSI METOJIOM THUTIOBBIX KPUBBIX»
11. PI'P Ne 3 «IlocTpoeHne BEKTOpHOU AUarpaMMbl CHHXPOHHOMN MaIllMHbD)
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CrpyKTypHBII
JJIEMEHT

KOMIICTCHIIN

[Tnanupyemble pe3yabTaThl O0yYeHHs

O1neHOYHBIC CPEACTBA

12. PTP Ned4 «MccnenoBanne TUHAMHYECKON YCTOMYMBOCTH CHHXPOHHOTO T'€HEPATOpa METO0M
IIoIaaeii»

13. PT'P Ne 5 «MccnenoBanue pesxuMoB paboThl mpoTspkeHHoW JIDII ¢ moMompio KpyroBbix

JIUarpaMM MOLTHOCTH

PTP Ne6 «Omnpenenenue TOKOB

CUMMETPUYHBIX COCTABJISIOLINX

15. PI'P Ne7 «Pacuer pexuma HecummerpuuHoro K3 B cetu»

16. PI'P Ne8 «PacueT TOKOB KOPOTKOIO 3aMbIKaHUS B yCTaHOBKaX Hampsbkenuem 10 1000 By

14. TpexdasHoro HecumMmeTpuyHoro K3 wmeromom

Bnaners

— HaBBIKAMU MPHUOIMKEHHOMN OLIEHKU
SKBUBAJICHTHOM MOCTOSIHHOM BPEMEHU
aniepUOANYECKON COCTAaBIISIIOLIEH B CII0KHOU
Pa3BETBJIEHHOM CXEMeE

— HaBbIkamu npuMeHeHuss OBM ns pacuera
9JIEKTPOMATrHUTHBIX IIEPEXOJHBIX IIPOLECCOB
— HaBBIKAMHM aHAJIM3a BIMSIHUS HArPy3KH U
ee NMPUOJIMKEHHOTO yueTa Ha TOKH KOPOTKOTO
3aMbIKaHUs

— HaBBIKAMH ONPEJEIICHUS CTATHYECKON
YCTOMYHMBOCTH C YYETOM JEHCTBUSA
PEryasTopoB BO30YKJIEHHUS U CKOPOCTU

— HaBBIKAMHU UCIIOJIb30BaHUS CII0CO0a
IIJIOIIAEH U BBITEKAIOIIUMH U3 HETO
KpUTEpUU JUHAMUYECKON YCTOMYUBOCTU

— HaBBIKAMH ONPEJEIICHUS IapaMETPOB
pexuma npotskeHHo JIDII ¢ momomero
KpYTOBBIX IMarpaMM MOIIHOCTH

— HaBBIKAMH ONPEJEIICHUS BIUSHUS HA
YCTOWYHMBOCTD y3JI0B HAarpy3Kku Oatapeit

Ilepeuensv nadopamopnvix padom:

9. naboparopnas pabota Ne 1 «Tpexdaznoe KOpOTKOE 3aMbIKaHUE B MPOCTEUIIICH LIETIH»

10. mabopaTtopHas padora Ne2 «lccnemoBanne peKUuMOB pabOThl CHHXPOHHOTO Te€HEepaTopa ¢
MIOMOIIBIO BEKTOPHBIX JTHArPaMM»»

11. nabopatopHnas pabora Ne3 «BHe3arHoe HapylieHHe pekruMa paboThl CHHXPOHHOTO
reHepaTopa.

12. nabopatopnas pabora Ne 4 «Ctarndeckas 1 TMHAMHUYECKasl yCTONYNBOCTh
JIEKTpONEpeaAuN».

13. mabopatopHas padora Ne 5 «VccnemoBanue BIUSHAS TaPaAMETPOB AJICMEHTOB, CXEMBI H
peKrMa 3JIEKTPUIECKOM CUCTEMBI Ha YCTOWYHBOCTH.

14. nabopatopHas padora Ne 6 «VccnenoBanue BIMSAHNS Ha AMHAMUYECKYIO YCTOMUUBOCTD
CHHXPOHHOI'O reHepaTopa BUa KOPOTKOTO 3aMbIKaHUS B AJIEKTPOIHEPTETUUECKOM CUCTEME.
15. nabopatopHas padora Ne 7 «IlepexoaHble nmporiecchl B y3JaX Harpy3Ku Mpu OOJIbIINX
BO3MYIICHUSAX.

16. mabopaTtopHas padora Ne 8 «BrezanmHoe onHOpazHoe K3 cCHHXpOHHOTO TeHepaTopay.
Ilepeuens pacuemno-zpaguueckux padbom:

17. PT'P Nel «PacueTr TOKOB KOPOTKOI'O 3aMbIKaHUS B IPOCTEHIIIEH CETH

18. PI'P Ne2 «Pacyet TOKOB KOPOTKOT'O 3aMbIKaHUsI METO/IOM TUIIOBBIX KPUBBIX)

19. PI'P Ne 3 «IlocTpoeHne BEKTOPHOW AUarpaMMbl CHHXPOHHOM MaIllHHbD)

20. PI'P Ne4 «MccnemoBanue TMHAMUYECKONW YCTOMYHBOCTH CHHXPOHHOTO T€HEpaTOpa METOJIOM
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CrpyKTypHBII
JJIEMEHT

KOMIICTCHIIN

[Tnanupyemble pe3yabTaThl O0yYeHHs

O1neHOYHBIC CPEACTBA

CTaTUYECKUX KOHJIEHCATOPOB

— HAaBBIKOM IPUMEHEHHUS METOAA
CUMMETPUYHBIX COCTABJISIOIINX

— HAaBBIKAMH OINPENEIICHUSA TOKOB B 3€MJIE
MIPY 3aMBIKAHUSIX OJTHOM U JABYX (a3 Ha 3EMITIO
— HAaBBIKAMM IPAKTHYECKUX PACYETOB TOKA
KOPOTKOT'O 3aMbIKaHUS

21.

22.

23.
24,

IouIaaen»

PT'P Ne 5 «MccnenoBanue pexxuMoB paboThl mpoTsbkeHHOW JIDII ¢ momomipio KpyroBbIxX
JUarpaMM MOUTHOCTH

PI'P Ne6 «Omnpenenenue TOKOB
CUMMETPUYHBIX COCTABJISIONINX )
PT'P Ne7 «Pacuet pexxuma HecummeTpuuHoro K3 B cetn»

PI'P Ne8 «Pacuer TOKOB KOPOTKOTO 3aMbIKaHUsI B yCTaHOBKax HanpspbkeHueM a0 1000 By»

Tpexdaznoro HecummerpuuHoro K3  meromom
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0) Ilopsinoxk mpoBeaeHHUs] MPOMEXKYTOYHOW ATTECTALMM, NMOKA3aTeJM U KPUTEPHU
OLlCHUBAHMUSL:

HpOMe)KYTO‘-IHaSI arrecranus o JUCHUIIIINHEC <<HepeXOIIHLIC IIPOLECCChI
OJICKTPOSHEPIr€TUYCCKUX CUCTEM) B 6 CEMECTPE NPOBOJUTCA B (bOpMC 3a4CTa.

IMoka3aTeu U KPUTEPUH OIIEHUBAHUSI 3a4eTa:

— Ha OIEHKY <«3a4T€HO» — OOYyYarolIMiics JEeMOHCTPUPYET CpPEAHHA YpOBEHBb
c(OPMHPOBAHHOCTH KOMITCTCHIIUHA: OCHOBHBIC 3HAHHS, YMEHHS OCBOCHBI, HO JOIMYCKalOTCS
HE3HAYUTENbHbIC OMIMOKH, HETOYHOCTH, 3aTPYyJHCHUS TMPU aAHAIUTHYCCKUX OIEpaIHsX,
nepeHoce 3HaHWI M YMEHHUI Ha HOBBIE, HECTAHIAPTHBIC CUTYaIUH.

— Ha OICHKY «He3aYTeH0» — OO0ydJaromwuiics JeMOHCTpUpyeT 3HaHusi He Oonee 20%
TEOPETUYECKOTO Marepuala, JOMYyCKaeT CyNIeCTBEHHbIE OMMOKH, HE MOXET II0Ka3aTh
WHTEJJICKTYaTIbHbIC HABBIKM PEIICHUS MPOCTHIX 33/1a4.

[TpomexxyTounas arTecTanus [0  JTUCIHILUIMHE «[lepexomubpie  TPOIECCHI
JJIEKTPOIHEPIeTHUECKUX CHCTEM» B 7 CEMecTpe BKIIOYAaeT TEOPETHYECKUE BOIPOCHI,
MO3BOJISIONINE OIEHUTh YPOBEHBb YCBOCHUS O0YYAIOIIUMHUCS 3HAHUH, U MPAKTHUECKUE 3aJaHHS,
BBIBJISIIOLIME CTENEHb CHOPMHPOBAHHOCTH YMEHMH U BIAJACHUH, NPOBOAUTCS B (opme
IK3aMeHa.

OK3aMeH IO JaHHOH NUCLMIUIMHE MPOBOJUTCA B YCTHOH (hopMe MO 3K3aMEHAIMOHHBIM
OuneraM, KaKAblii M3 KOTOPBIX BKIIOYAET 2 TEOPETHYECKHUX BOMPOCA W OJHO MPAKTUYECKOE
3a/1aHue.

IMoka3aTeu U KPUTEPUHU OLIeHUBAHUS IK3aMeHa:

— Ha OIICHKY «OTJHYHO» (5 Oaiu1oB) — 00yYaIOUIMIACS TEMOHCTPUPYET BBICOKUH YPOBEHB
c(OPMHPOBAHHOCTH KOMIIETECHIMI, BCECTOPOHHEE, CHCTEMAaTHYEeCKOe W TIIyOOKOe 3HaHWe
y4yeOHOro MaTepuasia, CBOOOJHO BBINOJHAET IMPAKTUYECKHE 3aJaHus, CBOOOJHO ONEpPUPYET
3HAHUSIMH, YMEHUSIMH, IPUMEHSET UX B CUTYAIUSIX TTOBBIIICHHOHN CI0KHOCTH.

— Ha OILIEHKY «xopomo» (4 Gamna) — oOyuaromuiics AEMOHCTPUPYET CPEIHUN YPOBEHb
c(OPMHPOBAHHOCTH KOMITETCHIIMH: OCHOBHBIC 3HAHWS, YMEHHS OCBOCHBI, HO JOIYCKAIOTCS
HE3HAUUTENIbHbIE OIIMOKHM, HETOYHOCTH, 3aTPyJHEHHs TMpH AaHAJIUTUYECKUX OIepalusx,
nepeHoce 3HaHUK M YMEHUN Ha HOBBIE, HECTaHJAPTHBIE CUTYAIlHH.

— Ha OLEHKY «YyAOBJIETBOPUTEJbHO» (3 Oamia) — oOyyaromuiics IEeMOHCTPHPYET
MIOPOTOBBIA YPOBEHb C(HOPMHUPOBAHHOCTH KOMIIETCHIIMH: B XOZE KOHTPOJILHBIX MEPOIPHITHI
JIOMYCKAIOTCA OLIMOKH, MPOSIBIAETCS OTCYTCTBHE OTAENbHBIX 3HAHUM, YMEHUH, HaBBIKOB,
00yYaromuiCsl UCTIBITHIBACT 3HAYUTEIbHBIC 3aTPYIHEHHs] TPH OINEPUPOBAHUM 3HAHUAMH U
YMEHUSMH NP UX NEPEHOCE Ha HOBBIE CUTYALIUH.

— Ha OIICHKY «HEeYI0BJIETBOPHUTEJbHO» (2 Oamna) — oOydarouuics IeMOHCTPHUPYET
3HaHus He Oonee 20% TEOPETHYECKOro Marepuana, JOIYCKaeT CYIIECTBEHHBbIE OLIMOKH, He
MOYKET MOKa3aTh HHTEIUICKTYaJbHbIC HABBIKM PEIICHUS TPOCTHIX 3a/1a4.

— Ha OILICHKY «HEYAO0BJIeTBOPHUTEeAbHO» (1 Oayn) — oOyuarommiics HE MOXKET MOKa3aTh
3HaHWS Ha YPOBHE BOCHPOM3BEACHUS M OOBSICHEHWS HWH(POpPMAIMM, HE MOXKET II0Ka3aTh
MHTEJUIEKTYaJIbHbIC HABBIKU PEIIEHUS MPOCTHIX 3a/1ay.
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2. [TanxoB, b.B. DnexTposHepreTHyeckre CHCTEMBI W CETH. TOKH KOpPOTKOTO

3aMbIKaHUA . y4eOHUK M NpakTHKyM i By3oB/ b. B. Ilankos, B. 0. Bykonos. — 3-e u3g.,
ucnp. u gorn. — Mocksa : M3mparensctBo FOpaiit, 2020. — 353 c. — (Briciiee oOpa3oBanue). —
ISBN 978-5-9916-8148-3. — Tekcr : oanekrponusii / OBC Hpaiir [caiit]. — URL:

https://urait.ru/bcode/452082 (nara obparenus: 17.09.2020).

3. Xpymies, 1O. B. DnekrposHepreTHdeckiue CUCTEMBI U CETH. DJICKTPOMEXaHHUYECKUE
HepEeXOHbIC MPOIECChl : yueOHoe mocodue ms By3oB / 1O. B. Xpymes, K. W. 3anogoBHuKOB,
A. 10. FOmkoB. — MockBa : MspmarensctBo  IOpaiit, 2020. — 153 c.—  (Bpicmee
obpazoBanue). — ISBN 978-5-534-02713-6. — Texkcr : anexktponnslii // ObC KOpaiit [caiit]. —
URL.: https://urait.ru/bcode/451312 (nata oopamierwus: 17.09.2020).

4. Kypnan «BecTHuK IOVYpI'Y. Cepus «OHepreTuka»
https://vestnik.susu.ru/power/issue/archive

5. XKypHnan «NeKTpOoTeXHUYECKHEe CUCTEMbI U KOMIUTeKch» http://esik.magtu.ru/ru/

6. XKypnan "BectHuk HBanoBcKoOro rocy1apCTBEHHOI'O 9HEPreTHYECKOro
yuuBepcutera" http://vestnik.ispu.ru/taxonomy/term/102#

B) MeToanueckue yKazaHus:

1. Manadeen, A.B. Pacuer TOKOB KOPOTKOTO 3aMbIKaHHUSI B Paclpee/IUTENbHBIX CETAX
IPOMBINUIEHHBIX npeanpusatuii Ha OBM [Tekcr]: Mertoguueckue ykazaHus K KypCOBOMY H
JUIUIOMHOMY TPOEKTHUPOBAHUIO M MPaKTHUYECKUM 3aHATUAM N0 aucuurinHe «llepexoaHbie
IIPOLIECCHI B DJIEKTPOIHEPIETUYECKUX CHCTEMAax» Uil CTYIEHTOB crnenuanbHoctH 140211 n
HanpasneHuss 140200 ounoit ¢opmbel oOyuenus/ A.B. Managpees, O.B. bymanoBa. —
Marnurtoropck: I'OY BIIO «MI'TVY», 2010. — 29 c.

2. ManadeeB, A.B. MojenmupoBaHie CTaTHUYECKUX M JITUHAMHYECKHX XapaKTEPUCTHK
neKTpudeckux Harpy3ok [Tekct]: Meronnueckue ykaszaHUs K IPAKTHUYECKUM 3aHATHIM I10
muciumuinie «llepexonHbple mpouecchl B 3JEKTPOIHEPreTHUYECKUX CHCTEMax» JJisl CTYACHTOB
Hanpasienuit 140400.62 u 140400.68 Bcex ¢opm obyuyenus/ A.B. Manadees, O.B. I'a3uzona,
I0.H. KongpamoBa. — Marautoropck: M3n-Bo Marnutoropck. roc. TexH. yH-ta um. [.I.
Hocosa, 2012. — 28 c.

3. ManadeeB, A.B. Pacuer pexuMoB camo3zamycka dnekTpoasurarenei [Tekcr]:
Meronndeckue yka3aHus K MPaKTUYECKUM 3aHATHAM 1o aucuuiuinee «llepexoqnslie mponeccsl
B DJIEKTPOIHEPTreTUUECKUX CUCTEMaxX» I CTyIEeHTOB cnenuanbHocTH 140211 n HanpaBneHus
140200 ouno¥t ¢opmbr oOyuenus/ A.B. Managees, O.B. I'azuzoBa. — Maruutoropck: U3a-Bo
Maruurtoropck. roc. Texs. yu-ta um. I'.11. HocoBa, 2012. — 24 c.


https://magtu.informsystema.ru/uploader/fileUpload?name=3501.pdf&show=dcatalogues/1/1514309/3501.pdf&view=true
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http://vestnik.ispu.ru/taxonomy/term/102

4. Ilpuroaa, B.II. Bae3anHoe HapymeHue pekruMa CHHXPOHHOTO reHepatopa [Tekcrt]:
MeTtonudeckue ykazaHusi K JlabopaTopHoi pabote mo muciuiummHae «llepexoHbie mporecchl B

3JIEKTPOIHEPTreTUUECKUX cUcTeMax» JUIst CTY/ZICHTOB HaIpaBJICHUS 140400.62
«DJIEKTPOIHEPTETUKA U  DIJCKTPOTEXHHUKA» MPOPMIb «DIEKTPOCHAOKEHHE» Bcex (GopMm
obyuenusi/ B.II. Ilpuroma, O.B. Tasmzoma, E.A. IlanoBa. — Maraurtoropck: W3a-BO

Marnuroropck. roc. Texs. yu-ta um. I'.11. Hocosa, 2013. — 16 c.

5. IlIpuroaa, B.II. AHanu3 peXUMOB CHHXPOHHOTO T€HEPATOpa C IMOMOIIBIO BEKTOPHBIX
muarpamMm  [Tekcr]: Meroauueckue yka3aHus K JlabopaTopHOW paboTe MO IUCIHILIMHE
«[lepexoaHble mpoILECcChl B 3JEKTPOIHEPreTUYECKUX CHCTEMax» Ul CTYJCHTOB HalpaBJICHUS
140400.62 «OneKkTposHEepreTuka W IEKTPOTEXHUKa» Mpoduib «AnexTpocHadxenuey/ B.I1.
[Ipuroga, O.B. I'azuzoBa, E.A. IlanoBa. — Maruuroropck: M31-B0 MarHuToropck. roc. TEXH.
yu-ta uM. .. Hocosa, 2013. — 13 c.

6. I'azuzoBa, O.B. MeTonnueckne ykazaHus K MPaKTHYCCKUM 3aHATHSIM 10 TUCIUILUIMHE
«IlepexoaHbie MpoOLECCHl B 3JIEKTPOIHEPreTUUECKUX CUCTEMAaxX» JJIsl CTYJEHTOB HaIpaBJICHUS
140400.62 «DneKkTpodHEpreTka U AJIEKTPOTEXHUKa» MNPOPiib «INEKTPOCHAOKEHUE) BCEX
dopm obyuenus [Tekct]/ O.B. 'azuzoBa. — Marautoropck: M31-Bo MarHuToropck. roc. TEXH.
yH-ta um. .. Hocosa, 2013. — 26 c.

7. Ilpuroma, B.Il. TpexdasHoe KOpoTKoe 3aMblkaHWe B mpocteifmeii cetn [Tekcr]:
Mertoanyeckue ykazaHus K jaboparopHoil pabore no nucuuminHe «llepexoansie mporieccsl B
AIIEKTPOIHEPIeTUYECKUX  cucTeMax»  Jiusd  oOyuvaromuxcs — HampasiaeHus — 140400.62
«DNEKTPO’HEpPreTUKa U JJIEKTPOTEXHUKa» Mpoduiab «DIeKTpocHaOkeHue» Bcex (opMm
ooyuennss / B.II. Ilpuroma, O.B. T'asmzoBa, E.A. IlanoBa. — Marautoropck: W3n-Bo
MarnuToropck. roc. TexH. yu-ta uM. I'.11. Hocoga, 2015. — 12 c.

8. Ipwuroga, B.II. HccremoBanue CTaTHYECKOW W JUHAMHUYECKOH YCTOWYHM-BOCTH
3JIeKTpoIepeauu, MOAKIIOUEHHON K cucteMe OeckoHeuHoil MomHocTu [Teker]: Meroauueckue
yKazaHust K JaboparopHoii pabore mo gucuuiummHe «llepexomHble Tpomecchl B
ANIEKTPOIHEPreTUUECKUX  cUcTeMax»  Juid  oOywaromuxcss — HampaBieHuss — 140400.62
«OIIeKTpOIHEPreTUKa U JJEKTPOTEXHHKa» MNpodmib «IIEKTpOocHAOKEHHE» BceX (GopM
oOyuenus / B.IL. Ilpuroma, O.B. T'azuzoBa, E.A. IlanoBa. — Maruurtoropck: W3a-BO
Marnuroropck. roc. Texs. yu-ta um. I'.11. Hocosa, 2015. — 12 c.

9. IlanoBa, E.A. AHanu3 JMHaMUYECKOM YCTOMUMBOCTH MpPOCTEHIIEeN CHCTEMbl METOAOM
wionanei: Meroauyeckue yka3aHMsl K BBIIOJIHEHUIO KOHTPOJIBHOM paldOoThI MO JUCIUILIMHE
«IlepexongHble MpoLEecChl B JIEKTPOIHEPTETUYECKUX CHCTEMaxX» JJIA CTYJEHTOB HaIPaBIICHUS
13.03.02 «DneKkTposHEepreTHKa M AIIEKTPOTeXHHUKay» mpoduias «DmekrpocHabxenue» / O.B.
I'asuzoBa, E.A. IlanoBa. — Marnutoropck: M3n-Bo Maruurtoropck. roc. TexH. yH-ta um. ..
Hocosa, 2017. — 14 c.

r) Ilporpammuoe odecnieuenne u UHTEpHET-pecypchl:

IlepeyeHb NpOrpaMMHOro o0ecreyeHmusi:

Haumenosanue I10 Ne norosopa Cpox AICHCIBHA
JIMIIEH3UN
MS Windows 7 J1-1227 ot 08.10.2018 11.10.2021
J-757-17 ot 27.06.2017 27.07.2018
MS Office 2007 Ne 135 ot 17.09.2007 0eccpouHo
FAR Manager cBOOOIHO O6eccpouHo
pacpocTpaHsieMoe
7Zip cBO0OOIHO O6eccpouHo
pacnpocTpaHsieMoe
Linux Calculate cBO0OOIHO 6eccpouHo
pacnpoctpansemoe [10
Calculate Linux Desktop CBOOOIHO OeccpovHO
Xfce pacmpoctpansemoe [10
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Crnucok MHTepHET-pecypcoB, IOCTYN K KOTOPBIM IPH pETUCTpalu OOecrmedeH ¢
JTF000TO0 KOMITBIOTEPA:

1)  dexnepanbHbIil HHCTUTYT NPOMBINUICHHOH coOcTBeHHOCTH : caiit POCITATEHTA
/ ®UTIIC. — Mocksa : DUIIC, 2009 — . — URL.: http://www1.fips.ru/ (nara obparenus:
18.09.2020). — Pexum mocrymna: cBOOOIHBIIH. — TEKCT: 3JEKTPOHHBIH.

2)  Poccwuiickwuii naaekc HaygHoro nutupoBanus (PUHII) : HannonaapHas
oubnmorpaduyeckas 0a3a JaHHBIX HAYYHOTO IUTUPOBAHUS. — TEKCT: AIEKTPOHHBIH //
eLIBRARY.RU : nayunas snekrponHas 6ubimoreka : caiit. — Mocksa, 2000 — . — URL:
https://elibrary.ru/project_risc.asp (marta oopamenus: 18.09.2020). — Pexxum pocrymna: s
3apEerUCTPHP. IOJIb30BaTEINEH.

3)  Axanemus Google (Google Scholar) : mouckosas cucrema : caiir. — URL:
https://scholar.google.ru/ (mara obpamenus: 18.09.2020). — Pexum qocTyma: Ijs 3apEerucTpup.
[IOJIb30BaTeseH. — TEKCT: 2JIEKTPOHHBIMN.

4)  EauHOoe OKHO J0CTyIa K HH(POPMAIMOHHBIM PECYPCaM : IICKTPOHHAsI
ouobmmorexka : cait / PI'AY 'HUU UTT "UHDOOPMUKA". — Mocksa, 2005. — . -URL:
http://window.edu.ru/ (mata o6pamenus: 18.09.2020). — Pexwum nocrymna: cBOOOAHBIH. — TekcT:
AIEKTPOHHBIN.

5)  East View Information Services : DnektponHast 6a3a nepuoaMIecKux n3aanuii /
000 «MBHUC. — URL.: https://dlib.eastview.com/ (nrara obparienus: 18.09.2020). — Pexum
JIOCTYTIA: 110 TOAMKUCKE. — TeKCT: AJIEKTPOHHBIN.

6)  Poccuiickas ['ocynapcTBennas oubnuoreka. Katamoru : caiit / Poccuiickas
rocynapcTBeHHas Oubmuoreka. — Mocksa : PI'b, 2003 — . URL:
https://www.rsl.ru/ru/4readers/catalogues/ (mata oopamenus: 18.09.2020). — Pesxxum mocryma:
CBOOOJIHBIN. — TEKCT: 3JIEKTPOHHBIMH.

7)  Dnekrponnas 6udaunorexka MI'TY um. I'. M. Hocosa. — URL:
http://magtu.ru:8085/marcweb2/Default.asp (nara oopamenus: 18.09.2020). — Pexwum gocryna:
JUTSL 3apETUCTPUP. TOJIb30BaTeNel (BX0/1 ¢ BHEIIHEH CETH T10 JIOTHHY U TapoJito). — TeKcT:
JJIEKTPOHHBIN.

8)  DOxonomuka. Cormonorusi. MenemxmenT : deepanbHblil 00pa3oBaTeIbHBIN
noptan : caiit. — URL: http://ecsocman.hse.ru/ (mata oopamenus: 18.09.2020). — Pexum
noctyna: cBOOOIHBIN. — TeKCT: 3IeKTPOHHBIM.

9)  VuuBepcurerckas nHpopmaimonnas cucrema POCCUS : Hay4dHas SeKTpOHHAS
6ubnuoreka : caiit / HUBL] ; Dxonomuueckuit pakynprer MI'Y. — Mocksa : HUBI, 1997 — . —
URL: https://uisrussia.msu.ru (nata oopamenus: 18.09.2020). — Pexxum moctymna: CBOOOHBIN. —
TekceT: 2neKTPOHHBIN.

10) Web of science : MexxnyHapo/Hast HayKOMeTpuiecKas peepaTHBHas U
MOJTHOTEKCTOBas 0a3a JaHHBIX HAYYHBIX n3ganuii : cait. — URL: http://webofscience.com (nara
obpamenus: 18.09.2020). — Pexwum goctyna: Juist 3aperucTpup. nojib3osareneit (Bxox no IP-
azpecam By3a). — TeKCT: dJEKTPOHHBIMN.

11) Scopus : MexxayHapoaHas pedepaTHBHAsI M TOJTHOTEKCTOBAs CIIpaBoYHas 0asa
JAHHBIX HAy4HBIX u3manuii : caiit. — URL: http://scopus.com (marta oopamienus: 18.09.2020). —
Pexxum noctyna: uist 3apeructpup. noias3opareneit (Bxox no IP-agpecam By3a). — TekcT:
AIEKTPOHHBIN.

12) Springer Journals : MexnyHapoHas 6a3a MoJIHOTEKCTOBBIX KYPHAJIOB : CalT. —
URL.: http://link.springer.com/ (mata oopamierus: 18.09.2020). — Pexxum poctyma: ajis
3aperucTpup. nojib3opareneit (Bxon no IP-aapecam By3a). — TeKcT: 21€KTPOHHBIN.

13)  Springer Protocols : MexayHapoaHast KOJUISKIHs HAydHbIX TPOTOKOJIOB IO
pa3IUYHBIM OTpacisiM 3HaHuH : caiit. — URL: http://www.springerprotocols.com/ (nara
obpamenus: 18.09.2020). — Pexxum goctyna: 1uist 3aperucTpup. moias3oBarenei (Bxox mo IP-
azpecaM By3a). — TeKCT: AIEKTPOHHBIN.

14) SpringerMaterials : MexaynapoaHast 6a3a HaydHBIX MaTEPHUAIOB B 00JIACTH
¢dusnueckux Hayk U MHkuHUpUHTa : cat. — URL: http://materials.springer.com/ (nata
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obpamenus: 18.09.2020). — Pexxum goctyna: 1uist 3aperucTpup. nmojas3oBarenei (Bxox mo IP-
azpecam By3a). — TeKCT: SJEKTPOHHBIMN.

15) Springer Reference : MexayHnapoaHas 6a3a ClipaBOYHbBIX U3IaHHI 10 BCEM
orpaciisim 3Hanwmit: caiit. — URL: http://www.springer.com/references (nara oopareHus:
18.09.2020). — Pexkum mocTyma: Aiis 3aperruCcTpHp. mojib3oBaTencei (Bxoxa mo IP-agpecam Bys3a).
— TeKCT: 3NEKTPOHHBIN.

16) zbMATH : Mexaynapoanas pedeparuBHas 0a3a JaHHBIX [10 YUCTOM U
npukiaaHoi Matemaruke : caiiT. — URL: http://zbmath.org/ (nata obpamenus: 18.09.2020). —
Pesxxum poctyna: uis 3apeructpup. monb3oBateneit (Bxon o IP-agpecam By3a). — Tekcr:
JJIEKTPOHHBIN.

17) Springer Nature : MexxaynapoaHast pedepaTHBHAsI U TOJTHOTEKCTOBAs
cripaBoyHasi 0a3a TaHHBIX Hay4HbIX W3gaHuii : cant. — URL: https://www.nature.com/siteindex
(mara obpamenus: 18.09.2020). — Pexxum qoctyma: 1j1s 3aperucTpup. MoJjib3oBaTeseid. — TekcT:

AJIEKTPOHHBIN.
18) ApxwuB Hay4HBIX KYPHAJIOB : cailT / HallmOHAIIBHBIN 3JIEKTPOHHO-
UH(POpPMaMOHHBIA KoHIopunyM. — Mocksa : HOMKOH, 2013 — . — URL:

https://archive.neicon.ru/xmlui/ (nata oopamenwus: 18.09.2020). — Pexxum mocrymna: amns
3aperucTpup. nonb3zoBareneit (Bxox no IP-agpecam By3a). — TeKCT: 3MEKTPOHHBIM.

19) ¢eLIBRARY.RU : Hayunas sneKTpoHHast OubinoTeka : cailt. — Mocksa, 2000 —

— URL: https://elibrary.ru (nata oopamierus: 09.01.2018). — Pexum gocTyna: 1uist 3aperucTpup.
nosb30BaTenel. — TEeKCT: AeKTPOHHBIN.

20) PYKOHT : naumoHanbHbIH HUGPOBOI pecypc : MEKOTpaciieBast AICKTPOHHAS
6ubnuoteka : caift / koncopuuyM «KOTEKCTYM». — Ckonkoso, 2010 — . — URL:
https://rucont.ru (nara oopamenus: 18.09.2020). — Pexxum noctyma: ajist aBTopH3.
nosb30BaTeneld. — TEeKCT: AeKTPOHHBIN.

21) TACC : undopmannonHnoe areHtcTBo Poccun : [caiit]. — Mocka, 1999 — . —
Oonosnstercs B Teuenne cytok. — URL: http://tass.ru (mata obpamenus: 18.09.2020). — Tekcr :
AIEKTPOHHBIN.

22) TIlpasutensctBo Poccuiickoit deneparu : opuimanbHbli caidT. — MockBa. —
Oo6nogisercs B Teuenue cytok. — URL: http://government.ru (mara obparenus: 18.09.2020). —
Texcr : 31EKTPOHHBIN.

23) Abb.ru: Odunmaneheiii caiit rpynnsl kommnanuii ABB Poccust [DnekTpoHHBIH
pecypc]. — Pexxum nocryma: http://www.abb.ru, ceoboausrii. — 3arm. ¢ skpaHa.

24) Elektrozavod.ru : OpunuaneHbiii cadT YPuMCKOro 3aBoja «DISKTPOAIIIapaT)
[DnekTponHbIii pecypc]. — Yda. — Pexxum nmocryma: http://www.elektrozavod.ru/reports/ea,
CBOOOJIHBIN. — 3arJl. ¢ PKpaHa.

25) Stps.ru : Odunmanereni  caiit OO0  «CrpoitnmoacTanium» [ DIEKTPOHHBIH
pecypc]. — M. — Pesxxum octyma: http://www.stps.ru, cBo6ogHbIi. — 3ari. ¢ sKpaHa.

26) Siemens.com : OduumanbHBIA caiT KOMIaHUU SiEMENS [DIeKTPOHHBIH pecypc].
— Pexxum nocryna: https://new.siemens.com/ru/ru.html, ceo6oaubIi. — 3ari. ¢ sKpaHa.

27) Schneider-electric.com : Odunmaneueni caidt komnanuu Schneider Electric
[DnexTponHbIii pecype].— Pexxum mocrtyma: https://www.se.com/ru/ru/, cBoboanbIit. — 3ari. ¢
JKpaHa.

28) Magtu.ru : Opunmaneusiit caiir ®I'6OY BIIO «MI'TY um. I''M. HocoBax
[DnexTponHbIii pecypc].— Pexxum qoctyma: . http://www.magtu.ru, ceo60 b, — 3ari. ¢ 3KpaHa.

29)  Mmk.ru: Opurmaneueiii cait OAO «MarHUTOrOpCKUH MeTaJuTypTrU4eCKUi
KOMOMHATY [DneKTpoHHBIN pecypc].— Pexum mocryma: . http://www.mmk.ru, cBobonmubIi. —
3ari. ¢ ’KpaHa.
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9 MaTepHajibHO-TEXHHYECKOE odecnevyeHne TUCHHIIHHDI (MOTYJIs1)

B coorBercTBUHM C y‘IGGHBIM IJIaHOM 11O JHUCHMIIIINHC «HGPGXOIIHBIC mponeccoel B

OJICKTPOSHEPIrE€TUYCCKUX CHCTEMAX» IMPEAYCMOTPEHbLI CICAYIOIINWE BHbI 3aHSITHI: JICKIIMH,

J'Ia60paTOpHBIe pa6OTBI, IMPAKTUYCCKUE 3aHATHUA, CaMOCTOATCIIbHAasA pa60Ta, KOHCYJIbTallUH

(cronbenr BHKP), 3ader u sx3amMeH.

Tun u Ha3BaHUE ayJUTOPUH

OcHalueHue ayuTopun

Y4eOHbIe ayAUTOPHH TS
NPOBE/ICHUS 3aHITUIN JICKITHOHHOTO
THUIA

MynbTUMEIMIHBIE CPEACTBA XPAHEHHUS, [IEpEAAYn U
npecTaBiIeHus HHPOPMALIUH.

YueOHast ayIuTOpHs JJis
NPOBE/ICHUS JIAOOPATOPHBIX PabOT:
nabopaTopust JEKTPUUYECTBA
(JTaGoparopust mepexoaHbIX
mpoiieccos, aya. 331)

JlabopaTopHble YCTaHOBKH, U3MEPUTENbHbBIE TPUOOPHI AJIs
BBITIOJTHEHUS TAOOPATOPHBIX paboT:

— Kommnekt TunoBoro adopaTopHOro 060pya0BaHHUs
«Mojenb OJTHOMAIIMHHOMN AJIEKTPUUECKON CUCTEMBI C
penelHOM 3alUTON U aBTOMAaTUKOM.

YueOHast ayTuTOpHs ISt
NpOBEICHUS J1TAOOPAaTOPHBIX PaboT:
nabopaTopust EKTPUYECTBA
JlaGopaTopust 3NeKTpUIECKUX
CTaHIIM, MOACTAaHIIUHN U
AIIEKTPOTEXHOIOTUYECKUX
YCTaHOBOK, ay[. 342)

JlabGoparopHble yCTaHOBKH, U3MEPUTENbHbBIE TPUOOPHI AJIs
BBITTOJIHEHUS TA00paTOPHBIX PadoT:

— .TunoBoii KOMIUIEKT y4eOHOTr0 000pyI0BaHUS
«Mopenb 3JIeKTPUUECKOM CUCTEMbI» (2 IIT.)

— 2. TunoBo# KOMILIEKT J1a00paTOPHOTO 00OPYIOBAHUS
294-0CII-C-K «Onekrtpuyeckrue CTaHIUU U
MOACTAHIIUN.

VY4eOHble ayAUTOpUH IS
IPOBEJCHUS MPAKTUYECKUX
3aHATUHN, TPYIIIOBBIX U
VHAVBUAYAJIbHBIX KOHCYJIbTALU,
TEKYILEro KOHTPOJIS U
IIPOMEXYTOUHOM aTTECTALINU

Jlocka, MyJIbTUMETUMHBIN ITPOEKTOP, IKPAH

VY4eOHble ayAUTOPUH IS
BBITIOJITHCHHA KYPCOBOT'O
MMPOCKTUPOBAHHA, TIOMCIICHUA JJIA
CaMOCTOSITENIbHOM pabOThI
o0ydJaronmxcs

[Tepconanbubie KoMmbIOTEpHI ¢ akeTom MS Office,
BBIXOJOM B HTEpHET U C IOCTYIIOM B 3JIEKTPOHHYIO
nH(pOPMaAITMOHHO-00Pa30BATENHHYIO CPEly YHUBEPCUTETA

[Tomerenue 11 XpaHeHUS U
npopHIAKTHIECKOTO
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00opyIoBaHUS
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obopynoBaHus

WHCTpYyMEHTBI ISl peMOHTa J1a00paTOPHOTO
00opyIoBaHUs
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