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He.]'[b OCBOCHUSA JUCIHMUIIINHDBI

[lenssMu OCBOCHUS JUCIUTIIMHBI SBISIIOTCA (POPMUPOBAHUE CHCTEMAaTU3UPOBAHHBIX 3HAHUHN
B 00J1aCTH TIEPEXOAHBIX MIPOIIECCOB KaK B IHEPTETHUECKON CUCTEME B IIEJIOM, TaK M B OT/CIBHBIX €€
JJIEMEHTaX, MPUOOPETCHNE CTYJCHTAMH HABBIKOB UX pacdera npu TpexX(a3HbIX H HECUMMETPHUUHBIX
KOPOTKHX 3aMBIKAaHHSX, a TakKe Mpu 0oOpbiBax (a3, HABBIKOB pacueTa W aHaIm3a MEPEeXOHBIX
PEXKUMOB DJICKTPUUECKUX CUCTEM M Y3JI0B HArpy3KU C YUETOM JICUCTBUSI CUCTEM aBTOMATHUYECKOTO
peryJaupoBaHus U yIpaBJICHUS.

3ajaun u3y4yeHusl TUCHUILITUHBIL:

* OCBOCHHE CTyICHTaMH  MaTEMaTHYECKUX  MOJEJICH  pPa3JIMYHBIX  DJIEMECHTOB
AJEKTPOIHEPTETUUECKUX CHUCTEM — CHHXPOHHBIX I€HEPATOPOB, ACUHXPOHHBIX 3JIEKTPOJIBUTATENEH,
TpaHCcGOPMATOPOB U JP., OTPAKAIOIIUX OCOOCHHOCTH TIEPEXOTHBIX MPOIIECCOB B ATHX AJIEMEHTAX;

* TIOJIYYCHHE 3HAHMK B 00JIACTH METOJIOB HCCIEAOBAHHUS IEPEXOJHBIX TPOIECCOB,
MPAKTUYECKUX METOO0B pacyeTa TOKOB KOPOTKOIO 3aMbIKAHUS;

* U3y4CHHUE METOJIOB U AJITOPUTMOB PACYETOB TOKOB M HANPSDKCHHUH MPU HECUMMETPUIHBIX
KOPOTKHX 3aMBIKaHUSX M 0OpbIBaxX (a3, B TOM YUCIIC U C TIOMOIIBIO TPOrPaMMHO-BBIYHCIATEIBHBIX
KOMIIJIEKCOB;

* (popMUpOBaHUE HABBIKOB IO PACUYETy MEPEXOJHBIX MPOLIECCOB B IEKTPOIHEPTrEeTHUECKHIX
CHCTEMaXx.

CornacHo mpodeccuoHanpubiM  crapaaptam: «24.089. Cneumanuct B obnactu
ANEKTPOTEXHUUYECKOTO OOCCIeYeHHsI aTOMHOW craHmum» , «24.033. Cnoenuanuct B 00JacTH
KOHTPOJIbHO-U3MEPHUTEIHHBIX IPUOOPOB M ABTOMATHKH aTOMHOM CTAHITUI.

Mecto qucuuinasbl B ctpykrype OOII BO

JucuumuiiHa u3y4aercsi CTyIeHTaMU Ha TPETheM rojly 0OyueHHsl B IIATOM CEMECTpE.

[lepeyeHb AMCLUUIUINH, YCBOEGHHE KOTOPBIX HEOOXOAMMO CTYAEHTaM sl M3Y4EHHUs Kypca
«DNEKTPOMAarHUTHBIE IEPEXOAHBIE MPOIECCHl B 3JEKTPO-IHEPTETUIECKUX CHCTEMAaxX» COCTABIISIOT
IVCHUIUIMHBL MaTEMAaTHUYeCKOTO0 W eCTECTBEHHOHAyYHOTO MOJYJsS, a TakKkKe OTIeNbHBIC
JTUCIUTUTUHBI TTPOoecCHOHAIBHOTO MOAYs: «Marematukay, «®dusukay, «TeopeTrnueckue 0CHOBBI
ANEKTPOTEXHUKN», «OCHOBBI AeKkTpo3HepreTukn» («Ilepegaua u pacnpeneneHue 3IeKTPUUIECKON
SHEPIUN»).

3HaHUs, MOJyYEHHbIE MO OCBOEHHUIO IMCLUIUIMHBL, HEOOXOIMMBI IpPH OCYIIECTBICHUU
npoecCUOHATBLHON JeSITeIbHOCTH OakanaBpa, BBIOJHEHWU BBIMTYCKHOW KBaJIM(UKAIIMOHHON
paloThI ¥ U3Y4YEHUH OCHOBHBIX JUCLHUIUIMH MO MPO(UITIO MOATOTOBKH.

B cBoro ouepenp naHHas IUCHHUIUTMHA SBISETCS OCHOBOW [UIS M3YYCHHS TUCHUTUTHH
«PeneiiHas 3amuTa U aBTOMAaTU3aLUs AJIEKTPOIHEPreTHUYECKUX CHCTEM», «DJIEKTPOCHAOKEHUEY,
«IKCIUTyaTaIusi CUCTEMBI DJIEKTPOCHAOKESHUS» U JIP.

W3yueHne IUCHMIUTMHBI «DJIEKTPOMArHUTHBIE TIEPEXOJHBIE TMPOIECCHl B AJIEKTPO-
HHEPreTUYECKUX CUCTeMax» HaIlpaBlIeHO Ha (JOPMUPOBAHHE Y CTYIEHTOB TPYIOBBIX (DYHKIIHIA:

- A/02.6. KoHTposb onepaTUBHOrO 00CIyKuBaHus U pexumMoB 3TO u ycTpoiicTB B
cootBercTBUM ¢ TpeboBanusmu JIHA u HT/] AC.

- C/04.6.0pranuzanus onepatuBHOro odciykuBanus DTO u ycTpOWCTB ¢ IPOU3BOICTBOM
CJIOXHBIX nepexsroueHnii AC.

- B/01.6. O6ecneuenune skcmnyaranuu CU, CA u annapatypsl CY3 Ha AC.

Komnerenuuu oOyudarwmerocsi, popmupyembie B pe3yjbTaTe OCBOCHHS
AUCUMILTHHBI



B mporecce ocBoeHHMS MaHHOW AWCHUIUIUHBI y CTyIeHTa (HOPMHUPYIOTCS CIECIYIOIIHE
KOMITETEHIINH:
npodeccuoHanbHbIe
3amaun
. OOBexT uun Konx n HaumeHoBaHue WNHukaTophl 1OCTUXKEHUS
npoecCHOHATBLHOM
o0nacTb 3HaHUS KOMITETEHIINH KOMIIETCHIIUH
nesitenpHoCcTH (3I1]1)
Kontposb Onexrpuueckue | [IK-4 Crocoben cobmonars u | 3-1IK-4 3HaTh: TIaBHBIC
COOIIOICHUS CTaHIIMH U OLICHUBATh MapaMmeTpsl | CXEMbl u CXEMBbI
3aJJaHHBIX MOJICTAHITNH; ITYCKOBBIX PEXHUMOB | COOCTBEHHBIX HYX]T
apaMeTpoB ANEKTPOIHEPreT | 000pyIOBaHUS C | DIIEKTPOCTAHLIUH,
PEXKHUMOB WYECKUE obecrnieueHreM crocoboB  o0ecrieueHus
o0opynoBaHus CUCTEMBI U CBOEBPEMEHHOTO U | HOpMaJIbHBIX PEKUMOB
CceTu; 0€30MaCHOTO BKIJIFOYEHHS €ro B | paboThl 00OpYyJIOBaHUS U
CUCTEMBbI paboty MpEeIOTBpALICHUsT  W/WIK
INEeKTpocHaOKE JTUKBHJIAITUU
HUS HEHOPMAaJIbHBIX u
MIPOMBIIIITICHHBI aBapHUIHBIX PEKUMOB
X V-11K-4 YMeTs:
MPEANPUATHHA U BBITIONHATE ~ TpeOOBaHUs
ux HOPMAaTUBHO-TEXHUUECKOI
OOBEKTHI JIOKyMEHTAIINH,
OpraHU30BBIBATH u
KOHTPOJIMPOBATH MPOIECC
BBITIOJTHEHUS pabot
MO TYUHEHHBIM
OTepaTUBHBIM
MEPCOHAJIOM CMEHBI IIexa
npu BBOAE B  paboTy
TypOOT€HEepaTopoB,
TpaHcGopMaTopoB,

aBTOTpaHC(POpPMATOPOB U
HIYHTUPYIOLIUX PEAKTOPOB
B-I1K-4 Bnaners:
HaBblKaMd  pabOTBl €
COBpPEMECHHBIMHA
cUCTeMaMM  YIpaBJeHUs,
cbopa u nepenayn
JTAHHBIX, MOCTOSIHHOTO
MOHUTOpPHHTAa COCTOSHUSA
obopynoBaHus,
MapaMeTpoB €ro pexuMa
paloThl ¥ UX aHaU3a

3apaun BOCIIHTAHHUS, P€Aa/IN3yEMbIC B pPaMKax 0CBOCHUA JTUCIHUIIINHDBI
B nponecce ocBoeHMS TaHHOW JUCHUIIIMHBI PEATU3YIOTCA CAEAYIOINE 3aa9d BOCITUTAHUS:

Hanpagienue/ | Co3nanue ycjaoBuii, | Ucnosib3oBaHue BosJjieyenne B
neJIn o0ecreynBalOIUX | BOCIUTATEIbHOIO PA3HOILIAHOBYIO
MOTEHIuAJIa Y4eOHBIX | BHEY4eOHYI0
AUCHHUILINH AesITeJIbHOCTh
Ipodeccuonan | - popmupoBanue Hcnons3oBanue 1.Opranusanus Hay4HoO-
bHOE OTBETCTBEHHOCTH 32 | BOCIHMTATEIHHOTO MOTEHIIMANA |IPAKTHUYECKHX




BOCIIMTAHHE npodeccnoHaNbHbIN | TUCIUILINH KOH(epeHIH, KpyTIIbIX
BEIOOD, po(hecCHOHATLHOTO MOAYJSL  |CTOJIOB, BCTPEY C BEAYITUMHU
npodeccuoHabHOE | JUIsT JOPMHUPOBAHUS Y CrieIaaIucTaMu
pa3BUTHE U CTYJICHTOB OTBETCTBEHHOCTU  [IPEANPHUATUN
npodeccuoHanbHble | 3a cBOe MpodeccHoHaIbHOe SKOHOMMYECKOTO CEKTOpa
pemenus (B18) pa3BUTHE MOCPEICTBOM ropojia 1o BOIpocam

BBIOOpA CTyIEeHTaMU TEXHOJOTHYECKOI0
WHUBUTyaJIbHBIX muaepcera Poccun.
00pa3oBaTeNbHbIX TPACKTOPH, |2. YyacTue B HOJArOTOBKE
OpraHu3aIi CUCTEMBI myOuKanui B

OOLIEHHS MEKy BCEMU BBICOKOPEUTUHTOBBIX
Y4aCTHUKAMHU pEeLEeH3UPYEMBIX HAYUHBIX
00pa30BaTeNbHOTO MpoIiecca, B [U3IaHUSIX

TOM YHCJIE C UCIIOJIb30BAHUEM

HOBBIX HH(POPMAIIMOHHBIX

TEXHOJIOTHA.

IIpodeccuonan | - popmupoBanue 1.Mcnonp3oBanue 1. Opranmzanus

bHOE HaBBIKOB BOCIIUTATEJIBHOTO NMOTCHIIMAJIA | HAYYHOTO  TOAXOoAa W

BOCIIMTAHHE KOMMYHHUKAIUH, JUCUUILIINH yyBcTBa «Bce B onHOI
KOMaHIHOU paboThl | MPo(hecCHOHATTLHOTO MOIYJIS KOMaHJIe» 4epe3 ydacTue
u nunepcta (B20) JUISL Pa3BUTHS HABBIKOB CTYyJIGHTOB B IPOBEJACHUU

KOMMYHUKAITUU, KOMaHIHOU KPYTJIbIX CTOJIOB u
paboThI U TUIEPCTBA, CEMUHApOB.

TBOPYECKOTO MHKEHEPHOTO 2. ®opmupoBaHUe
MBIIUICHUS], CTPEMIICHUS BEPTUKAIbHBIX CBSI3€H W
CJIe10BaTh B (dopManbHBIX IIpaBUII

npodeccuoHanbHOM
NeATeTLHOCTH HOpMaM
MOBE/ICHUS, 00eCIeUNBAIOIINM
HPaBCTBEHHBIN XapaKTep
TPYZIOBOM AESTEIBHOCTH U
HECTY>KeOHOTO TTOBEJCHUS,
OTBETCTBEHHOCTH 32 MPUHSATHIE
pEIIeHUs Yepe3 MOJATOTOBKY
TPYNIOBBIX KYPCOBBIX paboT U
MPAKTUYECKUX 3aJaHHI,
peLIEeHNE KEWCOB,
MPOXO0KICHHUE MPAKTUK 1
noarorosky BKP.
2.Mcnonb3oBaHue
BOCITUTATEIbHOTO MOTEHIINAJIA
JTUCIUTIITAH
npohecCHOHATEHOTO MOIYJIS
JUISI:

- (opmupoBaHus
MIPOU3BOJICTBEHHOI'O
KOJUICKTUBHU3MA B X0JI€
COBMECTHOTI'O PEIICHUS KaK
MOJICNIbHBIX, TaK U
MPaKTUYECKUX 3a/1a4, a TAKKE
MyTEM TIOJIKPETUICHUE
panuoHanbHO-
TEXHOJIOTHYECKUX HABBIKOB
B3aMMOJICVCTBUSI B IIPOEKTHOM

JKU3HHU IIpU MIPOBCACHHUU
CTYACHYCCKUX KOHKYPCOB



https://ru.wikipedia.org/wiki/%D0%A2%D0%B2%D0%BE%D1%80%D1%87%D0%B5%D1%81%D1%82%D0%B2%D0%BE

JeSITeTbHOCTH
HMOIMOHAIBHBIM (P (PeKTOM
YCIICIITHOTO B3aMMOCHCTBUS,
OIIYIIIEHHUEM POCTa 00Ien

3¢ pexTUBHOCTH TTPH
pacripeielIeHu POEKTHBIX
3a]]a4 B COOTBETCTBHU C
CHJIbHBIMU
KOMIIETECHTHOCTHBIMU U
HYMOIMOHAIBHBIMUA CBOWCTBAMH
YJICHOB IPOCKTHOH T'PYIIIIHI.

CTpykTypa u coaep:kaHue y4eOHOM TMCUHUILIIMHBI
JlucuurmHa penoiaeTes CTyAeHTaM B 5-0M ceMecTpe I O4HOM (hOopMbl 00yUeHHUs U B 6-
OM CEMECTpE Il OYHO-3a09HOM U 3a04HOM dopm oOyueHus. OOmas TpyaI0eMKOCTb JUCITUTIIUHBI
COCTaBJISIET 6 3a4eTHHIX enuHuIl, 216 ak. Jaca.

Kanenaapublid mjian
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MePEXOIHBIX MpoIleccax

Kopotkue 3ambikanusi B | 29/2
2 cucTeMax 2 1/1 | 26
AIIEKTPOCHAOKEHUS

[Tepexomnbie mporeccei B | 40 2
AIIEKTPUUYECKUX MaITMHAX
pu Tpex(dasHbIx
KOPOTKHX 3aMBIKaHUSX

Toku Tpexdasznoro 36
KOPOTKOT'O 3aMbIKaHUs

2 [IpakTH4eckre MeToIbI 38/2 2/1 KP2 25
pacuera TOKOB
CUMMETPHUYHOT'O KOPOT-
KOT'O 3aMbIKaHUS

OCHOBHBIE TTOJIOKECHUS 24
pacuera

HECUMMETPUYIHBIX
PEXKHUMOB

7 [Tonepeunast He 29 1 2 | 26




CUMMETpPUS

Bua npomexyTo4HOI aTTecTanuu 216/4

10

6/2

8/2

192

9

50

* - COKpalieHHOe HanMeHOBaHUE (HOPMBI KOHTPOJIS

** - cyMMa MakCUMaJbHBIX 0aiIoB oykHa ObITh paBHa 100 3a cemecTp, BKIItOUYas 3a4eT U

(wn) sK3aMeH

COKpameHﬁoe HaMMCHOBaHHUEC (bOpM TEKYIIETO KOHTPOJA U aTTeCTallii pa3aciioB:

O0o3HaueHne ITosiHOE HAMMEHOBAaHUE
KP KonTponbHas padbota
2 DK3amMeH

Copep:xanue JIEKIIHOHHOTO Kypca

TeMbl JTeKUMH.
Bomnpocel, oTpadaTbiBaeMble HA JIEKIIUU

Bcero
4acoB

YuebHo-
MeToAuYecKoe
odecmeyeHue

1

3

Jlekumus 1. Pexumbl cuctem  anekTpocHaOxeHus. [Ipuumnsb
BO3HUKHOBEHHUSI ~ DJIEKTPOMArHUTHBIX  TMEPEXOAHBIX  IPOIIECCOB.
HazHnauyeHue pacueToB nepexoJHbIX MPOIECCOB.

1-5

Jlekuust 2. Buapl, NpUUUHBl U HOCIEICTBHS KOPOTKUX 3aMbIKaHUI.
OcHOBHbBIE JTOMYUIIEHHS] IIPU PACUETOB TOKOB KOPOTKOT'O 3aMbIKAHUA.
PacueTHble cXeMbl M MapaMeTpbl UX 3JeMEeHTOB. CXeMbl 3aMelleHHs U
ux  npeoOpasoBanus.  [lpuBeneHue  mapamMeTpoB — 3JIEMEHTOB
KOPOTKO3aMKHYTOMH Lienu K 0a3UCHBIM YCIIOBUSIM.

Jlexuusa 3. Ilepexoanblii mpolecc B CHHXpPOHHOW MaiiuHe 0e3
nemndepHsix o0MoTok. IlepexoaHblil mporece B CHHXPOHHOM MalllnHe
¢ JnemndepHbIMH OOMOTKaMH. YpaBHEHHE IEPEXOJHOI0 IpoIecca.
OCO0EHHOCTH PacyeTOB MEPEXOIHBIX IPOLECCOB B 3JEKTPOIBUTATEIISAX.

1-5

Jlekimst 4. KopoTkoe 3aMmplkaHHME Ha 3aXXUMax TreHepatopa 0e3
aBTOMAaTUYECKOTO peryiImpoBaHus BO30YKICHHUS. Kopotkoe
3aMbIKaHHEC Ha 3aKUMax re’Heparopa C aBTOMAaTHYE€CKUM
perynvupoBanueM Bo30yxaeHusa. KopoTkue 3aMbIkaHus B yJaJI€HHBIX
TOYKaX CHCTEMbI 3J'I€KTpOCHa6)K€HI/I$I. HavanpHerii TOK KOpPOTKOIo
3aMbIKaHU.

Jlexuus 4. Pacuer HayaIbHOTO 3HAYEHHUS TOKA KOPOTKOTO 3aMBIKAHUS.
Ornpenenennie Toka KOPOTKOTO 3aMbIKaHUSI B MPOU3BOJIBHBIA MOMEHT
BPEMEHU I10 PAacCUYETHHIM W TUIIOBBIM KPHUBBIM. Pacder Toka KOpOTKOTO
3aMBIKaHUS IO €ro O0IeMYy U MHIWBUIYaTbHOMY U3MEHEHHSIM. YUeT
AJIEKTPOJIBUTATENIEH MPU pacueTe TOKOB KOPOTKOTO 3aMbIKaHUs. YUeT
TOKOB KOPOTKOTO 3aMbIKaHHUSl CO3JaBAaE€MbIX 3JIEKTPOJBHUIATENSIMU B
YCTaHOBKAaX COOCTBEHHBIX HYK]I TEIIJIOBBIX AJIEKTPOCTAHIIUM.

1-5

Jlekuuss 5. Merog CUMMETPUYHBIX COCTaBISAOMMX. (OCHOBHBIE
COOTHOIIICHUA Me>1<)1y CI/IMMeTpI/I‘—IHI)IMI/I COCTABJIAIOIIINMMHU TOKOB H
HanpsikeHud.  CONpOTUBIEHUE  BJIEMEHTOB  TOKAM  OTHEIbHBIX
IIOCJIENOBATEILHOCTEH. CxeMEl 3aMeICHU OTAEILHBIX
nocyenoBarenbHocTel. Pesynbrupytonue 9J1C u conpoTUBIEHUSI.

Jlektust 5. OO6mme cBenenus. OpHOdazHOE KOPOTKOE 3aMbIKaHHE.
JByxdaznoe kopoTkoe 3aMmbikanue. JIByxdazHoe KOpOTKOE 3aMbIKaHHE
Ha 3eMJII0. Y4YeT MEepeXOAHOTO0 COMPOTHBIEHHS B MecCTe€ KOPOTKOIO
3ambIkaHus. [[paBuIo SKBUBAIEHTHOCTHU MPSAMOM MOCIEI0BATEIBHOCTH.
KomruiekcHbie cxembl 3amernieHns. CpaBHEHHE TOKOB MPU Pa3TUIHBIX
BUJAX HECHMMETPUYHOTO KOPOTKOTO 3aMbIKaHWS. BeKTOpHBIC

1-5




JarpaMMbl TOKOB M HaIlpsDKEHUH.

IlepeyeHb NPAKTHYECKUX 3aHATHH

4yeOHOo-
Tema npakTn4yeckoro 3ausitusi. Bonpocsl, Bcero Yaebno
MeTOANYecKoe
oTpadaTrbiBaeMble HA MPAKTUYECKOM 3aHSATUHN 4ACOB
ol0ecrieyeHune
1 2 3
CocraBnenne cxeMbl 3amenieHus Tpexdasnoro K3. IlpuBenenue na- 4 1-5
pametrpoB K3 k 6a3ucHbIM ycinoBusiM. TOYHBIN U MPUOTMKCHHBINA Me-
TOJbI IPUBEICHUS B MMCHOBAHHBIX equHMIAX. [IpuBenenue k 6azuc-
HBIM YCJIOBHSIM B OTHOCHUTCIBHBIX eamHUNax. OmnpeaeneHne
PE3YIABTUPYIOIIETO CONPOTUBIICHUS] KOPOTKO3AMKHYTOM IETIH.
OnpeneneHne aBapuiHOTO TOKAa B MECTE 3aMBIKAHUS M IICISIX aBTO- 2 1-5
TpancopmaTopa. HaxoxxaeHne HayaabHOrO 3HAYEHHUS IEpUOIUYE-
CKOM cocTapJstoliel apapuitHoro toka. HaxoxxjaeHue JIMHEHHBIX Ha-
NpsKEHUH B AJIEKTPUYECKH Maslo yaaleHHbIX oT K3 Toukax.
Ornpenenenre MOIHOCTH U yIapHOro Toka B Mecte K3 0e3 yuera u ¢ 2 1-5
Y4E€TOM JIBUTaTEeIbHON HArpy3KHU.
Ilepeuensb 1abopaTOPHBIX padoT
4eOHo-
Tembl Ja6opaTopHbIX padoT. Bonpocsl, Bcero y
MeTOANYECK
oTpadaTbiBaeMble HA JJA0OPATOPHOM 3aHATHH 4aCOB erofuteckoe
ol0ecrieyeHmne
1 2 3
Peructpanus u otoOpaxkeHHe KpUBOM TOKa Tpex(azHOTo KOPOTKOIO 2 1-5
3aMBIKaHUS B DJJIGKTPUUECKOW CETH, MUTAIOMICHCS OT MCTOYHUKA
MPaKTUYECKH OECKOHEUYHON MOIIHOCTH
Peructpamus u otoOpaxeHne KpuUBOM TOKa Tpex(azHOTO KOPOTKOTO 2 1-5
3aMBIKAHUS B JJIGKTPUUECKOW CETH, MUTAIOMICHCS OT CHUHXPOHHOTO
reHeparopa OrpaHM4€HHONW MOITHOCTH
OrnpezneneHre COOTHOIIEHUSI TOKOB KOPOTKOI'O 3aMBIKAHUS Pa3IMYHBIX 2 1-5
BHJIOB IIPY 3aMbIKAHUH B OJTHOW M TOW K€ TOYKE CETH, MUTAOUIEHCA OT
MCTOYHUKA MPAKTHUECKU OECKOHEYHOM MOIIIHOCTH
3agaHus 11 CAMOCTOSITEIbHOM PadoThI CTYIEHTOB
Beero Y4ueOHo-
Bonpocsl 1J11 caMOCTOATEIbHOT0 H3y4YeHUs (3a1aHusl) MeTOAN4ecKoe
uacos odecnevyeHue
1 2 3
Tok KOPOTKOTO 3aMBIKaHWS B TPOU3BOJIBHBIA MOMEHT BpPEMEHH. 64 1-5

Y cTaHOBUBHIMICSA PEKUM KOPOTKOTI'O 3aMbIKAHU .




PacueTrsl TOKOB KOPOTKOTO 3aMBIKaHHMSI B 3JIEKTPOYCTAHOBKaX 64 1-5
HanpsokeHueM 10 1 kB. Pacuer TOoka KOpOTKOTO 3aMBIKaHUS C
ncnoins3oBanueM I1K.

IIpumeHeHne MeToAa pacyeTHBIX KPUBBIX ISl pacyera HECUM- 64 1-5
METPUYHBIX KOPOTKUX 3aMbIKaHUW. 3aMbIKAHME Ha 3EMJIIO B CETAX C
M30JIMPOBAHHON HEUTPAIIBIO.

PacuerHo-rpajduueckasi padbora He NpeIyCMOTPEHa Y4eOHbIM IJIAHOM
KypcoBasi paGoTa He npeaycMoTpeHa Y4eOHbIM IJIAHOM

Oo0pa3oBaTesibHbIE TEXHOJIOTHH

B cootBercTBUUM ¢ TpeboBaHusMU oOpa3oBarenbHOro crangapra HUAY MUOU no
HanpaBiieHut0  noArotoBku 13.03.02 «DnexTposHepreTuka M 3JIEKTPOTEXHHMKA) pealn3alus
KOMIIETEHTHOCTHOTO TIO/IXO0JIa TPEIyCMaTPUBAET IIMPOKOE HCIOJIb30BAHNE B y4EOHOM Ipolecce
aKTUBHBIX U MHTEPAKTUBHBIX ()OPM IIPOBEACHUS 3aHATHH:

1) pa30op KOHKPETHBIX CHUTYyallMil NpPU pELICHUH 33Jad 10 KOHTPOJBHBIM 33/1aHUSM;

2) pa300p KOHKPETHBIX CUTyallUil IMpH MHPOBEIECHUM JIEKIIMOHHBIX 3aHATUH, B TOM YHCIe
B (hopMe KOJJIOKBUYMOB;

3) BHeayIUTOPHYIO pabOTy B paMKax TEKYIIUMX BHEAyJUTOPHBIX KOHCYJIbTAllUH C LIENbIO
dbopMHUpOBaHUS U Pa3BUTHA MPOPECCHOHATBHBIX HABBIKOB 00YYAIOLIIXCSI.

B pamkax y4eOHBIX KypcOB MOTYT OBITb NHPEIyCMOTPEHBI BCTPEYHU C MPEICTABUTEISIMU
KOMIIaHUH, YHUBEPCUTETOB, TOCYJAapPCTBEHHBIX U OOIIECTBEHHBIX OpraHU3alui, MacTep-KiIacChl
9KCIIEPTOB U CIIELUATINCTOB.

HNHdopMalnoOHHbIE TEXHOJOIMH, MCIIOJIb3yeMble HpPHU OCYLIECTBICHUHM 00pa30BaTEIbHOIO
nporecca o AMCHUILUIMHE «IEKTPOMAarHUTHbIE TIEPEXOIHbIE ITPOLIECCHI B JIEKTPOIHEPTETUUECKUX
CHUCTEMAX»:

1) camocrosTenbHas paboTa CTYACHTOB C UCIOJIb30BaHUEM MH(POPMALMOHHON CIIpaBOYHOMN
cucrtemsl MOC;

2) akTHUBHasg paboTa ¢ COBpPEMEHHBIMU MaKeTaMU NPUKIATHBIX MPOrpamMMm Juisi 0OpaboTKH
pe3yNbTaToB 3KcnepuMeHTalbHbIX JaHHbIX (Mathsoft MathCad, MathLab, Microsoft Office).

[TpakTHyeckas MOArOTOBKA MPU peanu3alui yueOHOM TUCIIUIUINHBI OpraHU3yeTcs MyTeM
MPOBE/ICHUS MPAKTUUECKUX 3aHATHUH, IPeIyCMaTPUBAIOIINX yUYacTHE 00yYarOIIUXCsl B BBINOJIHEHUH
OT/ENbHBIX JIEMEHTOB Pa0OT, CBA3aHHBIX C Oyayliei mpodeccHOHaTbHON 1eATENbHOCTHIO.

[TpakTHyeckas MOArOTOBKA TaKXKe BKIIIOYAET B ce0s 3aHATHS JIEKIIMOHHOTO TUIIA, KOTOPbIE
IpeaycMaTpUBalOT Nepefady yueOHol nHdopMaun o0ydarommumces, He0OX0UMOM JUIs
MOCJIEAYIOILIETO BHIMOIHEHUS paboT, CBSI3aHHBIX ¢ Oyay1iel NpodecCHOHaIbHON AeSTENbHOCTbIO.

DOoH/ OLIECHOYHBIX CPECTB

q)OH)I ONCHOYHBIX CPE€ACTB 1O JUCHUIIIINHE oOecrmeunBaeT IMPOBEPKY OCBOCHUA
IUIaHUPYEMBIX PE3YJILTATOB 06yquH;1 (KOMHCTCHI_II/Iﬁ n Hux I/IH,Z[I/IKaTOpOB) MoCpeaACTBOM
MCpOHpI/ISITI/Iﬁ TCKYHICTO, py6C)KHOFO " NPpOMCIKYTOUYHOTO KOHTPOJIA 110 JUCIHUTIIIMHEC.

CBs13b MCKIAY (I)OpMI/IpyCMLIMI/I KOMIICTCHIIUAMU H (I)OpMaMI/I KOHTPOJII HUX OCBOCHUA
MMpeaAcCTaBJICHA B C.TICI[yIOIJ.ICfI Ta6m/1ue:

HaumenoBanue
Ne Kon u HauMeHOBaHME MHIUKATOPa HaumenoBanue

KOHTPOJIUPYEMBIX .
/1 JOCTUKEHHS] KOMITETEHITU I OIICHOYHOT'O CPEJCTBA
pa3enoB (TeMbl)




Bxo/1HOM KOHTPOJIb

o Bomnpocsl BXogHOTO
1 | BxoaHoi KOHTPOJIb
KOHTPOJIs (YCTHO)
ATTecTanys pasienoB, TEKyIUH KOHTPOJIb YCIIEBAEMOCTH
1 | KopoTkue 3aMbIKaHus B
CUCTEeMax
ANEKTPOCHAOKEHUS,
TOKHU Tpex(ha3HbIX
pexd . | 3-1IK-4;¥-11K-4; B-IIK-4 KonTponbHas padora 1
KOPOTKHUX 3aMbIKaHUN
(x.3.), MepPEX0IHbIE
MIPOLIECCHI npu
Tpex(azHbIX K.3.
2 | IlpakTHueckue METOJbI
p g 3-1IK-4;V-11K-4; B-I1K-4 KontponbHas padota 2
pacuera TOKOB K.3.

[IpomMexxyTouHas arrecrauus

Bonpocsl k 3x3ameHy

1 | 3auer [1K-4
(muCHMEHHO)

OrneHouHble CPEACTBA Ul BXOJHOTO KOHTPOJIS MPEACTaBIAIOT cO0O0M BOIPOCH, KOTOpHIE
3aJjaf0TCA CTYACHTaM B YCTHOH (popme.

B KkauecTBe OLIEHOYHOIO CpEICTBA TEKYIIErO0 KOHTPOJS MCIOJB3YIOTCS YCTHBIH U
IUCbMEHHBIN OIIPOC, BBINIOJIHEHUE MPAKTUUECKUX KOHTPOJIbHBIX 3aJjaHUH.

B kauecTBe OLIGHOYHOrO CpeACTBAa aTTeCTAllMU pa3jiela MCIOJIB3YKOTCS UTOroBas
KOHTpOJIbHast padoTa.

Jl1s mpoMeXyTO4HOM aTTecTaluy IPeyCMOTPEHBI K3aMEHAIIMOHHbIE BOIIPOCHL.

ITo uroram oOyueHuUs1 BHICTABIISAETCS IK3AMEH.

Bonpochl BXOJHOT0 KOHTPOJIsI

1. [lepeuncnure 3aKOHbI KOMMYTAaLIUH.

2. Tpexdazupie nenu. Ompenenenuss B TpexdaszHbix nemsx. Kakumu 10CTOMHCTBaAMH
00BsICHAETCS LIMPOKOE pacpocTpaHeHue Tpex(a3HbIX 1erneil B sHepreTuke?

3. MouiHocT! B LENSIX MEPEMEHHOrO0 TOKAa. MTIHOBEHHAs, aKTUBHAs, PEAKTHBHAs, IOJHAs
motuHocTH. KoadduuueHT MomHocTy.

4. TloHsiTHE O BXOJHBIX U B3aUMHBIX POBOJIMMOCTSAX BeTBeH. BxoaHOe conpoTrBieHue.

5. Dnexrpuueckas uens. Mcrounuku 3/IC u Toka. [IpueMHUKH JIEeKTPpUYECKON SHEPTUH.

6. SIBneHus CaMOMHIYKIIMM U B3aMMOUMHAYKINU. B3anMHast HHIYKTUBHOCTb.

7. Tpancdopmaropsl. OnpeeneHne ConpoTUBICHUH 00MOTOK TpaHCHOPMATOPOB.

8. CoorTHouleHHs Mexay (a3HbIMU U JIMHEHHBIMH BEIMYMHAMU IIPU COEIUHEHHU
IIPUEMHHMKOB I10 CXEME 3B€3/1a U TPEYTOJIbHUK.

9. Ha3nauenue HelTpanbHOro npoBoja. Kak n3MeHSATCsS HanpshKeHUs U TOKU MOTpeOuTens
AJIEKTPOIHEPTUN B YETHIPEXNPOBOAHOM Tpex(a3zHOW CHUMMETPUYHON cUCTeMe NMPH OTKIIOYEHHU
HEUTpAIbHOTO TTPOBOAA?

10. PacueT u u3mepeHne MOITHOCTH B TpeX(a3HbIX LEMsX.

Bomnpocsl Tekyiero KOHTpoJIst

VYernbii onpoc 1

1. KakoBbl OCHOBHBIE 3Talbl Pa3BUTUS HCCIECJOBAHMM M COBEPLICHCTBOBAHMS PacuyeTOB
MIEPEXOIHBIX IIPOLECCOB?

2. Kakue BHIBI PEKUMOB U MPOIECCOB MMEIOT MECTO B CHCTEMaX 3JIEKTPOCHAOKEHHS
(CB0)?



3. Yo Takoe mapaMeTpsl pexuma 1 napamerpsl COC?

4. Yto moHUMAETCS MOJ] CTATUYECKON U pe3yIbTUPYIOIIEH YCTOMYUBOCTHIO?

5. Kakue npuurHbI BOSHUKHOBEHHUS IIEPEXOIHBIX Ipoueccos B COC?

6. J171st yero HeoOXOAMMO PACCUUTHIBATH NMEPEXOAHBIE TPOLIECCHI?

7. KakoBbl IpUYMHBI TOSIBICHUS 3JIEKTPOMAarHUTHBIX MepexoaHbIX mpoueccoB B COC u ux
BO3MOJKHBIE TIOCIEACTBUA?

8. KakoBbI 0ocCHOBHBIE BUbI KOPOTKUX 3ambikauuii (K3) 1 BepoATHOCTH UX BO3SHUKHOBEHUS B
aneMeHTax COC B CeTsAX pa3iMyHOr0 HAIPSIAKEHUS?

9. Uto noHuMmaeTrcsi NoJ TEPMHUHOM «KOPOTKOE 3aMBIKAHHE», «IPOCTOE 3aMbIKaHUE»?
KakoBbl 0003Hau€HMS BUJIOB 3aMbIKail B 3aBUCUMOCTH OT pEXUMa HEUTpaIH ceT?

10. Kakue ycnoBus 1 OCHOBHBIE JIONYILEHUs PUHUMAIOT IIpu pacyetax K37

11. Kak BBIOMpAIOTCS U MEPECUUTHIBAIOTCA Oa3MCHBIC YCIIOBUS Ul Pa3IMYHBIX CTYICHEU
HanpspkeHus COC?

12. 3aBucut m pe3ynbTaT pacuera TokoB K3 ot BIOOpa 0a3MCHBIX yCIOBUNA?

13. Ha ueM ocHOBaHBI TOYHOE U MPUOIMKEHHOE MPUBEICHUE COMPOTHUBIICHUN 3JE€MEHTOB
KOPOTKO3aMKHYTOM 1ienu (reHeparopoB, TpaHnchopmaropoB, JIOII u peakTopoB) B cxemax
3aMelIeHusa?

14. Kakomer memm pacuera K3? KakoBa mocienoBareinbHOCTh MTpeoOpa3oOBaHUs CXeM
3aMelIeHUs pu pacyeTax”?

15. Uto noHumaercs MOJ 3JIEKTPUUYECKON yOaleHHOCTbIO TOYKM K3 OT ucTrouHMka nu-
TaHus?

YcrHblii onpoc 2

1. Kakoii B MMeeT NpUHLMIHNAIBHAS CXeMa MALIMHbI ¢ 1eMIpepHbIMU 0OMOTKaMH U 0e3
HUX?

2. Kak nporekaer nepexonHblil npouecc npu K3 Ha 3akumax CHHXPOHHOM MalllMHbI 0e3
neMiihepHbIX 0OMOTOK?

3. Kakue 3HaueHHs 31C U UHAYKTUBHOTO CONPOTHBIICHUS CUHXPOHHON MAalllMHbI Ha3bIBAIOT
MePEXOTHBIMU?

4. Kakue ocobeHHOCTH nepexoqHoro npouecca npu K3 Ha 3akuMax CHHXpOHHOM MaIlIWHBI C
nemrmgepHbIMI 0OMOTKaMu?

5. Kak onpenensitoTcsi CBEpXIEPEX0IHbIE H/IC U CONPOTUBIICHUSI CAHXPOHHOM MallIuHBI?

6. Kakoll BuA HMMEIOT BEKTOpHBIE AMAarpaMMbl CHHXPOHHOW MAaIllMHBI ¢ JeMI(epHbIMU
0o0MOTKaMu U 6e3 HUX?

7. Kak omnmcarb  NEpexXOAHBIM  IPOLECC  CHUHXPOHHOM — MAalIMHBI  CHUCTEMOM
g depeHINaIbHBIX YpaBHEHHUH B (pa3HbIX KOOpAWHATaX?

8. Kak moxHO mpeobOpazoBaTh cucteMy Iud(epeHIHaTbHBIX YPAaBHEHHH NEpEeX0JIHOTO
npoiiecca B pa3HbIX KOOpJMHATAX B cUcTeMy ypaBHeHui [lapka-T'opesa?

9. Kak omnmchIBaeTCsi NMEPEXOJHBIM IPOLECC B ACHHXPOHHBIX [BUTATENSAX C IIOMOIIBIO
cucreMsl ypaBHeHHil [Tapka-I'opeBa?

10. Uto mpencTaBisitoT COOOM CBEpXMEpPEXOJAHBIE 3AC U CONPOTUBJICHUS ACHHXPOHHBIX
ABUraTeneil 1 0000IIeHHBIX Harpy30K?

11. Kak u3MeHsI0TCS MOTHBIA TOK M €ro cocTaBisitonue npu Tpexdasznom K3 Ha 3a-xkumax
reHeparopa 6e3 APB?

12. Kak Biausier APB reneparopa Ha usmeHenue toka npu tpexdazaom K3?

VYerubiit onpoc 3



. Kaxoii Tox K3 Ha3piBaeTcsl y1apHbIM U IIPU KaKUX YCIOBHSIX OH BO3HHUKAET?

. OT KaKuX mapamMeTpoB 3aBUCUT YIApHBII KOAPPHUITMEHT?

. Kak onpenensercs neiictByroliee 3HauyeHue noHoro toxka K3?

. Kak n3mensiercs nonnsli TOK U ero coctassstoue npu K3 B ynanenusix Toukax COC?

DN A W N =

. Kakumu BrIpakeHUAMHU ONpeeseTcs NepuoanuecKas COCTaBISAIONIAs HAYaJIbHOTO TOKa
K3?

6. Kakoe paznuuue Mex1y IepexoIHbIMU U CBEPXIIEPEXOAHBIMU ToOKaMu K37?

7. MOXHO 71 aHAJIUTUYECKU ONpeaeanuTh TOK K3 B Mpon3BOIbLHBIA MOMEHT BPEMEHH?

8. Kakoii pe’kxuM Ha3bIBa€TCsl YCTAHOBUBIIUMCS ?

9. Kak onpenenuts Tok K3 B ycTaHoBUBIIEMCS pesKuME?

10. Kak ompegenuts HauanpHOe 3HaueHwe Toka K3, co3maBaeMoro MCTOYHUKOM
HEOTPaHNYEHHON MOIIHOCTH, T€HepaTOPOM, JBUTATENIEM, 0000IICHHOM HAarpy3Kou?

11. Ha yem ocHOBaH MeTOJ pacuyeTHBIX KpuBbIX? KakoBa 005IacTh NMPUMEHEHUS 3TOTO
merona’?

12. JIns kKakuX pacyeTHBIX YCIOBHI onpeaesieHus Toka K3 mpuMeHstoTCsl TUTIOBbIE KPUBBIE?

13. Kak ompenensiercsi 3HaueHUE NEepUOAMYECKOr coctaBisitonieii Toka K3 B pacdeTHbIi
MOMEHT BpEMEHH 10 PACYETHBIM (TUIIOBBIM) KPUBBIM?

14. MoxHo nu npu pacuere TOKOB K3 1o pacdyeTHbIM KpUBBIM OOBEIUHUTH B OJIUH
SKBUBAJICHTHBIN HMCTOYHHK BETBb NMUTAHUS OT DJIEKTPUUECKOW CHUCTEMBI C BETBSMU NUTAHUS OT
reHepaTOpOB KOHEYHOU MOIIHOCTH?

15. B xakux ciydasix MOYKHO BBIIOJIHATE pacyeT ToKoB K3 1o ux oOuiemy n3MeHeHuo?

16. Korma Bo3HHKaeT HEOOXOAMMOCTh pacuera TOokoB K3 Mo MX HHIMBHUIYaTbHOMY
WU3MEHEHUI0?

17. Kak BbImoNHSETCS pacyeT mpu noanuTke Touyku K3 CHHXpOHHBIMU (aCHHXPOHHBIMU)
IBUTATEIIMU?

18. KakoBbl ocoOeHHOCTH pacuyeTra TOKOB K3 B 2JIEKTpHUECKHX CETSAX HampspkeHuem o |
kB?

19. Kak ompenensiercs akTUBHOE IepexoaHoe conpoTuBieHrne npu K3 Ha pa3nuuHbIX
CTYTICHSX pacIpeiesieHust dJIEKTPUUECKON IHEPTUN B CETU HarpshkeHueM jo 1 kB?

VYcerHbli onpoc 4

20. KaxoBbl OCHOBHBIE JIOCTOMHCTBA METOJa CHUMMETPHUUYHBIX cocTaBisommx? Kak
omnpenensercs ocodas daza?

21. B 4eM CyIHOCTb OCHOBHBIX ITOJIOKEHUH METOJ1a CAMMETPUYHBIX COCTABIISIOIINX ?

22. B 4eM COCTOHUT pacyeT HECHMMETPUYHBIX PEKHMOB IO METOMYy CHMMETPHYHBIX
COCTaBJISAOUINX?

23. Kak packiajapiBaeTcs IPOU3BOJbHAS CHCTEMa HECMMMETPHUYHBIX BEKTOPOB Ha TpU
CUMMETPUYHbBIE CUCTEMBI?

24. Kak 1o npou3BOJIBHO MTOCTPOEHHBIM CUMMETPHUYHBIM cHUcTeMaM (IIpsAMOi, oOpaT-HOW U
HYJIEBO MOCIIEI0OBATENBHOCTEN) IOJyUYUTh HECUMMETPUUHYIO CUCTEMY?

25. KakoBbl CONPOTUBJIECHUS MpPsIMOH, OOpaTHOM M HyJNEBOH moOcCIeqoBaTEIbHOCTEH
Pa3IMYHBIX AIEMEHTOB KOPOTKO3aMKHYTOH 1ienH?

26. IloweMy ng OJHOTO M Or0 € DJJIEMEHTAa JJIEKTPUYECKON IIeNu 3HAYCHUS
COIpOTUBIIEHUH NpsAMoit z1 , oOpaTHOH z2 u Hy’neBoi z0 mocienoBaTENbHOCTEN B 00IIEM ciydyae
pa3In4HBbI?

27. Kak omnpenenstorcss CONPOTHBIECHUS HYJIEBOW IIOCJIENOBAaTEIbHOCTH JIBYX M
TPeXO0OMOTOUYHBIX TpaHC(HOPMATOPOB U aBTOTpaHCcHOpMaTOpOB?



28. Yem oOwsacHsercs TOT (akT, YTO CONpOTHBIEHHME Ha (azy i HyJIEeBOM
nocneaoBarenbHOCTH z(0) TpEeXCTep )KHEBOTO TpaHc(hOopMaTropa HE PaBHO COMPOTHUBICHUIO Ha (azy
JUIS TIPSIMOH TIocieioBarenbHoCTH 1 , HO z1=72 , THe z2 - compoTtuBieHue Ha a3y s oOpaTHOU
[10CJIEI0BATEIBHOCTHU ?

29. Kak cOCTaBJISIFOTCSI pacyeTHBIE CXEMbI 3aMEUICHHs Pa3IMYHbIX I1OCIIEI0BATEIbHOCTEN
KOPOTKO3aMKHYTOM 1IEeNU MpU HECUMMETpUIHbIX K37

30. KakoBbl 0COOEHHOCTH CXEMBI 3aMEIEHUs HYJIEBOIl MOCIe10BaTeIbHOCTH?

31. Kak omnpenensioTcsi pe3ylbTUPYIOIIME COMPOTHUBICHUS CXEM 3aMElICHUs pPa3HbIX
OCJIEN0BATEILHOCTEN?

32. YUro Takoe nonepeyHasi He CUMMETpPHUs?

33. KakoBsI rpaHi4HbIC YCIIOBUS JIJIs1 Bcex BU0B K37

34. Kakoe paznmuuume MEXIy ~CXeMaMd ~ OpAMOM, oOpaTHOM U HyJeBOU
[1OCJIEI0BATEIBHOCTEN ?

35. Kak onpenenuts TOKH M HanpspKeHust mpu oaHodaznom K37?

36. Kakoii Bui IMEIOT BEKTOPHBIC IMarpaMMbl TOKOB M HaIpsDKEHUM TTpu ogHoda3HoM K3?

37. Kak onpenenuTs TOKH U HapsbKeHUs pu aByxdaznom K3?

38. Kakoii B UMEIOT BEKTOPHBIE IMarpaMMbl TOKOB M HaNpshKeHui rmpu 1Byxdasnom K37?

39. Kak onpenenuts TOKH U HanpspKeHUs pu aByxdasznom K3 Ha 3emo?

40. Yto Takoe K03(pPUIHEHT B3aUMOCBs3H TOKOB? KakoBO ero 3HavyeHue sl ONpEeIeIICHUS
paznuuHbix Buj0B K37

41. B yem 3akiro4aercsi IpaBUJIO SKBUBAJIEHTHOCTH MPSAMOM MTOCIIE0BATEILHOCTH?

42. Yo npeacTaBisioT OO0 KOMITJIEKCHBIE CXEMbI 3aMeIIeHUs?

43. Kakoil BuJ HUMEIOT COOTHOLICHUS MEXAY JOMOJHUTEIbHBIMU PEAKTUBHBIMU
COIPOTUBIICHUSIMU (TOKaMU, HAMPSHKEHUSIMH ) TIPH pa3audHbiX Bugax K37?

44. B Kakux MPAKTUYECKUX CIIy4asxX BO3HUKAIOT HauOosbliue (HAaUMEHBIINE) 3HAYCHUS
KpaTHOCTU TOKOB HecUMMeTpUuHbIX K3?

45. Kak neopMHupyrOTCS BEKTOPHBIC TUArpaMMbl TOKOB M HANPSKCHHHA MPH Pa3TUIHBIX
Bunax K3 mo mepe ynanenus ot mecta K3 u npu nepexojie yepes tpanchopmarop?

46. Kak onpenensitoTcsi TOKM HecuMMeTpruuHbIX K3 1o pacueTHbIM KpUBBIM?

33}13HI/IH AJig aTTeCTalluM pa3iejioB

KOHTpOJ’ILHaﬂ pa60Ta 1: Z[J'ISI y4dacCTKa BHCKTpOBHepFCTI/I‘{eCKOI\/’I CUCTCMBI, TPCACTABJIICHHOI'O Ha
puc. 1 (I/ICXO,Z[HBIG JaHHBIC ITapaMETpPOB JJICMCHTOB CHCTCMBbI NPCACTABIICHBI HI/I)Ke), COCTaBUThb
CXCMY 3aMCHICHUSA B OTHOCUTCIIBHBIX CIMHUIAX ITPpHU HpI/I6J'II/I)KeHHOM IIPUBCACHUU.



Puc. 1 Y4acTok a5eKTpo3HEepreTH4ecKoil CHCTEMBI

Obo3nauenns Ha cxeme. Tunsl H napamerpsl diemenToB JIC

(7S — NEKTPOIHEPreTHYECKAsA CUCTEMA,

S(,'s = 1200 MBA. .\,( 1 ',:0,25; /\’m,: | ,5' \,( s

(71, G2, G3 — cunaxpoHHbie reneparopsl TBC-32V3;
Sion= 40,0 MB-A; Uyon= 10,5 kB; X =0,153; X5=0,187;

11, 12 — tpanchopmaropsr T/1-40000/110;

Sion= 40,0 MB-A; u,.= 10,5 %:;

13, T4 — tpanccopmaropsr TJATH-40000/110;

Stox= 40,0 MB-A; 2t = 17,5 %, 1ty 5. = 10,5 %; sty o = 6,5 %;
LR1, LR2 - Tokoorpanuumusatowme peakropbl PbI" 10-2500-0,2V3;
W1, W2, W3 — nuHAH 2JIEKTPONepeaayuH;

Wl. [=50xm; X;y=04050m/km; Xo/Xo)=4.5;

W2 1=20km; Xoy=0420 Om/em; Xy Xy =3.0;
W3 I=40xM; X,=0413 Om/kM; Xy Xo,=2,8;
Harpyskn 1,2, 3 Su=25MB-A; Ugpuon= 10,5 kB;
Harpy3ska 5 Su=30MB-A; Ucpyon= 37,0 xB;
Harpyska 6 Su=25MB-A; Ugpuon= 10,5 kB;
Kontponbsnas pabora 2: [y ydacTka 3IeKTPOIHEPTe€TUYECKON CUCTEMBI, IPEICTABICHHOTO
Ha puc. 1, npu Tpexdaznom K3 B 3agaHHOM y3i1e BBIYMCIINTH Ha4yaJIbHOE 3HAYEHUE
nepuoInyeckoit cocrapisitomei Toka K3, montaocts K3, ynapusrit Tox K3.
Bonpocsl Kk 3k3ameny
1. Kakue npuynHbI BOSHUKHOBEHUS MepeXoaHbIX mpoieccoB B COC?
2. 1)1 9ero HeoOXOAMMO PACCYUTHIBATE MIEPEXOTHBIC TIPOIECCHI?
3. KakoBbI MpUYHMHBI TOSIBICHUS AIEKTPOMArHUTHBIX MEpeXoaHbIX mporeccoB B COC u ux
BO3MO>KHBIE TIOCIIEICTBUSA?
4. KakoBbel ocHOBHBIE BHUIbI K3 U BeposSTHOCTH MX BO3HUKHOBeHHUs B ayeMeHTax COC B
CeTSIX Pa3IMYHOTO HAMPSHKEHUS?



5. Uro mnoHuMaeTcs MoJ TEPMHUHOM «KOPOTKOE 3aMBIKAHUE», «IIPOCTOE 3aMbIKaHUEN?
KakoBbl 0003Hau€HHS BUIOB 3aMbIKaHUH B 3aBUCUMOCTH OT peKUMa HEUTpainu ceTu?

6. Kakue ycioBust 1 OCHOBHBIE IOMYIIEHUS IPUHUMAIOT Ipu pacuerax K3?

7. Kak BBIOMPAIOTCS M MEPECUUTHIBAIOTCSA 0a3MCHBIC YCIOBHS AJISl pa3IMYHBIX CTYIEHEH Ha-
npspxkerust COC?

8. 3aBucHT 5K pe3ynbTar pacyera TOKOB K3 oT BbIOOpa 0a3MCHBIX YCIOBHIA?

9. Ha yem ocHOBaHbI TOYHOE U MPUOITHKEHHOE MPUBEACHUE COMTPOTUBICHHUM 2JIEMEHTOB KO-
POTKO3aMKHYTOM 1enu (reHepaTtopoB, TpaHchopmaTopoB, JIOII u peakTopoB) B cxemax
3aMelIeHua?

10. KakoBer memm pacuera K3? KakoBa mocienoBaTensHOCTh MPEOOpa3oBaHUS CXEM
3aMelleHus npu pacuerax”?

11. Yro noHumaeTcs o1 JIEKTPUUECKON yIaleHHOCThI0 Toukd K3 oT uctounnka nuranus?

12. Kakoii BuJ MMeeT MPUHIUIHATIBHAS CXeMa MAIIUHBI C AeMIIPepHBIMA OOMOTKaMH U 0e3
HUX?

13. Kak mpotekaer nepexoansiidi mpouecce npu K3 Ha 3akuMax CHHXPOHHOW MalldHbBI 0e3
nemMidepHbIX 0OMOTOK?

14. Kakue 3HaueHus 51C U UHAYKTUBHOTO CONPOTUBIICHUSI CHHXPOHHON MAIIMHBI HA3bIBAIOT
[IEPEXOIHBIMU?

15. Kakue ocobeHHocTH nepexoaHoro npouecca npu K3 Ha 3akumax CUHXPOHHOM MalllMHBI
¢ nemrpepHbIMA OOMOTKaMU?

16. Kak onpenenstoTcst CBepXIepeXOaHbIE 3AC U CONPOTUBIICHHSI CHHXPOHHOW MAITHBI?

17. Kakoii BuJ MMEIOT BEKTOPHBIE AHWAarpaMMbl CHHXPOHHOH MaIllMHBI C JeMi(epHbIMU
oOMoTKamu u 0e3 Hux?

18. Kak  ommcarb  MEpPexXOAHBI  Mpouecc  CHHXPOHHOM  MAallMHBI ~ CHUCTEMOM
nuddepeHInaTbHBIX YpaBHEHHUH B (pa3HbIX KOOpAUHATAX?

19. Kak moxHO mpeoOpa3oBarh cucTteMy Iu(QepeHINaTIbHBIX YPaBHEHHH NEpEeX0aHOTO
npoiiecca B (pa3HbIX KOOpJUHATAX B cucTeMy ypaBHeHui [lapka-T'opesa?

20. Kak omnwmceIBaeTcsi TMEpPexXOMHBIA TPONECC B ACHHXPOHHBIX JIBUTATEISIX C TOMOIIBIO
cucrembl ypaBHeHHil [Tapka-I'opesa?

21. Uro mnpencTtaBisioT COOOW CBEpXMEpPEXOIHBbIE 3JIC M CONPOTUBICHUS ACHUHXPOHHBIX
aBurateneil 1 0000IIeHHBIX Harpy30K?

22. Kak u3MeHsIoTCs MOJHBIA TOK U €ro cocTapistomue npu tpexdasHom K3 Ha 3axumax
rerepaTtopa 6e3 APB?

23. Kak Bnusier APB renepartopa Ha u3MeHeHHe Toka npu Tpexdaznom K3?

24. Kaxoii Tok K3 Ha3pIBaeTCs yIapHBIM U TIPU KaKUX YCIOBUSAX OH BOHUKAET?

25. Ot Kakux MmapaMeTpoB 3aBUCHT yIapHbIA K03 uumeHT?

26. Kak onpeensiercst JeMCTBYIOIIEe 3HAYCHHUE TTOJTHOTO Toka K3?

27. Kak u3MeHsieTcs MOJIHBIN TOK U ero cocTarisirorue npu K3 B ynanenapx Toukax COC?

28. Kakumu BhIpaKEHUSIMU ONpeessieTcs Mepruoanyeckasi COCTaBIAONIasi HAYaJIbHOTO TOKa
K3?

29. Kaxoe paznuune Mexay MepexoHbIMU U CBEpXIepexoaHbIMU TokaMu K37

30. M0>XHO 7T aHATUTUYECKHU OTpeeNuTh TOK K3 B MPOn3BOIbHBII MOMEHT BpeMeHU?

31. Kakoif pe’kuM Ha3bIBaeTCsl yCTAHOBUBIIMMCS ?

32. Kax ompenenuts Tok K3 B ycraHOBHBIIEMCS pekuMe?

33. Kak ompeaenuTs HavagbHOE 3HadeHWe Toka K3, co3maBaeMoro WMCTOYHUKOM
HEOTrpaHUYEHHOM MOIIHOCTH, TeHEPATOPOM, ABUTaTeIeM, 00001IEHHOM Harpy3Kon?



34. Ha yeM OCHOBaH MeETOJ| pacyeTHbIX KpuBbIX? KakoBa 001acTb NPUMEHEHHUS 3TOTO
Metozna’?

35. JIi1st KaKMX pacuyeTHBIX YCIOBHIA onpenenenus Toka K3 mpuMeHsoTcst TUNoBbIe KpUBbIe?

36. Kak ompenensieTcs 3Ha4eHUE TIEPUOJTUUYECKON cocTaBJsitomiei Toka K3 B pacueTHbIi MO-
MEHT BPEMEHH 110 PacYETHBIM (TUIIOBBIM) KPUBBIM?

37. MoxHo 11 npu pacyere TokoB K3 1o pacueTHbIM KpUBBIM OOBEAMHUTH B OJMH SKBHUBA-
JICHTHBIM MCTOYHUK BETBb IMTAHUSA OT 9JIEKTPUUYECKOW CHUCTEMBbl C BETBSIMU IIMTAHUS OT
reHepaToOpPOB KOHEUYHOW MOIITHOCTH?

38. B kakux ciydasx MOXKHO BBIIOJHATH pacyeT TokoB K3 1o ux obuemy u3smMeHeHuo?

39. Korza Bo3HHKaeT HE0OX0AUMOCTh pacyeTa TOKOB K3 1o ux MHIMBUAYaIbHOMY U3MEHE-
HUIO?

40. Kak BBINOJNHSETCS pacyeT MpH NOANUTKE TOYkH K3 CHHXPOHHBIMH (QCHHXPOHHBIMH)
IBUTATEIIMU?

41. KakoBbl 0cOOeHHOCTH pacueTa TOKOB K3 B 3JeKTpHYECKHMX CeTsX HampspkeHueMm 1o 1
kB?

42. Kak ompenensieTcss akTHBHOE IlepexojiHoe comnportuBieHue npu K3 Ha pasnnyHbIx
CTYHEHSX paclpeieeHus AIeKTPUUECKON SJHEPTUU B CeTH HanpskeHueM 1o 1 kB?

43. KakOBBl OCHOBHBIE JIOCTOMHCTBAa METOJa CHUMMETPHUYHBIX cocTraBmommux? Kax
ompenensercs: ocodast (aza?

44. B yeM CyIIHOCTb OCHOBHBIX MOJIOKEHUI METOa CUMMETPUYHBIX COCTABIISIOIIMNX ?

45. B ueM COCTOMUT pacueT HECUMMETPUUYHBIX PEKUMOB [0 METOJly CUMMETPUYHBIX COCTaB-
JIAFOIIUX ?

46. Kak packiafplBacTcs NPOMU3BOJIbHAS CHCTEMa HECHMMETPUYHBIX BEKTOPOB Ha TpHU
CUMMETPUYHBIE CUCTEMBI?

47. Kak mo mpou3BOJIBHO MOCTPOEHHBIM CUMMETPUYHBIM CHUCTeMaM (IpsMOi, oOpaTHON U
HYJICBOM MOCIIEA0BATEIBHOCTEN ) OMYYUTh HECUMMETPUUHYIO CUCTEMY?

48. KakoBBl CONPOTUBIICHUS TMPSMOH, OOpaTHOW ¥ HYJIEBOH MOCIEI0BATEIHHOCTEH
Pa3IMYHBIX AJIEMEHTOB KOPOTKO3aMKHYTOH 1enu?

49. TloueMy JUI OJTHOTO U OTO K€ DIIEMEHTA DJIEKTPUUYECKOH IIeTIH 3HAYEHUS CONPOTUBIICHUN
npsIMOit Z1 , 00paTHOM Z; U HYJEBO Zg MOC/IE0BaTEIbHOCTEH B 001IeM Cilydae pa3aIuyHbl?

50. Kak ompenenstoTcss CONPOTHUBICHMS HYJIEBOW  IOCIEAOBAaTENbHOCTH JBYX U
TPeXOoOMOTOUYHBIX TpaHC(HOPMATOPOB U aBTOTpaHcHopMaTOpoB?

51. Yem oOBsicHseTcss TOT (akT, YTO CompoTUBIeHHWE Ha a3y Ansd HyJIEBOH
MOCJIeI0BATENbHOCTH Zg TPEXCTEPKHEBOTO TpaHc(opMaTopa HE PaBHO CONPOTHUBICHHIO Ha a3y
JUIS TIPSIMOM TOCIEIOBATeNbHOCTH Z1 , HO Z1=Z7 , TJ€ Z - CONPOTUBIIEHUE Ha (a3y [l oOpaTHON
MOCJIEI0BATEIBHOCTHU?

52. Kak coCTaBISIFOTCS pacdeTHBIE CXEMBl 3aMENICHHUs Pa3IMYHBIX IOCIEN0BATEIbHOCTEH
KOPOTKO3aMKHYTOM LieNu Npu HecuMMeTpudHbIX K37

53. KakoBbl 0COOEHHOCTH CXEMBbI 3aMEIIEHUs HYJIEBOM MOCIIE0BATEILHOCTH?

54. Kak ompenenstorcss pe3ylbTHUPYIOIIME CONPOTHUBICHHUS CXEM 3aMEIIeHUs Pas3HbIX
MIOCJIEI0BATEIBHOCTEN ?

55. Uro Takoe nomnepeyHas He CUMMETpUs?

56. KakoBbI rpaHUYHBIC YCIOBUS /IS Bcex BUIOB K37

57. Kakoe  paznuume  MeXAy  CXeMaMH  TNpsSMOM, O0OpaTHOW W HYJIEBOH
MOCJIe0BATENbHOCTEMN ?

58. Kak onpenenuth TOKH W HANpsDKEHUS pu ogHO(a3zHOM K37

59. Kakoii Bu1 UMEIOT BEKTOPHBIE AHarpaMMbl TOKOB M HaNpsDKeHUH npu ofHopaznom K3?



60. Kak onpenenuth TOKM U HaNpsDKEHUS 1pH AByxpazHom K3?

61. Kakoii Bu1 UMEIOT BEKTOPHBIE IUAarpaMMbl TOKOB U HampshKeHUH npu 1Byxdaznom K3?

62. Kak onpenenuts TOKM U HanpspKeHUs npH aByxdasznom K3 Ha 3emmo?

63. B gem 3akiogyaeTcs mpaBuIIO SKBUBAJICHTHOCTU MPSMOM MOCIIEI0BATEIBHOCTH?

64. Yrto nmpencTaBisiOT COO0 KOMIUJIEKCHBIE CXEMbl 3aMEIICHHUS ?

65. Kakoi

BUJ4 HUMCHOT

COOTHOHICHUA  MEXKAY  AOINOJIHUTCIbHBIMH  PCAKTHBHBIMU

COIPOTHUBIICHUSMU (TOKaMU, HAMPSHKEHUSIMH) TP pa3au4HbIX Bugax K37?
66. B kakux mpakTUYECKHX CiIy4yasx BO3HHMKAIOT HauOoJbIMe (HAUMEHBIIWE) 3HAYCHUS
KpPaTHOCTU TOKOB HECUMMETpHUUHBIX K37

67. Kak nedopmMupyrorcs BEKTOpPHBIE AUarpaMMbl TOKOB M HAIPSKEHUH MPH Pa3IUYHBIX

Bugax K3 mo mepe ynanenus ot mecta K3 u npu nepexone uepe3 tpanchopmarop?

68. Kak onpenenstorcst TOKM HecUMMETpHIHBIX K3 1o pacdeTHBIM KpUBBIM?

I xanb1 OIICHKH 06p330BaTeJIbHLIX IIOCTI/I)KeHHﬁ

Ouenka (0as
3a OTBET Ha
K3aMeHe)

TpeboBanusi K 3HAHUAM

«OMIUYHO)

45-50

OrneHka «OTIMYHO» BBICTABISETCS CTYACHTY, €CJIM OH BBITOJHUII
KOHTPOJIbHYIO pa0OTy Ha OLIEHKY “OTJIMYHO”, MOKa3aj IIyOOKHe U
NpPOYHbIC 3HAaHUS B O00JACTH MEPEXOJHBIX TIPOIECCOB B
AJIEKTPOIHEPTCTUYCCKUX CUCTEMAaX, IPUYUH UX BOSHUKHOBEHUS H
MOCNEACTBUI BO3JCUCTBUS TOKOB KOPOTKHX 3aMbIKaHHM. 3Haer
PSKHUMBI CHCTEM JJICKTPOCHAOKCHHSI, MMPUYUHBI BO3SHHUKHOBCHHS
AIIEKTPOMATrHUTHBIX MEPEXOJHBIX MPOILIECCOB, BUABI, TPUUUHBI U
MOCIICACTBHSI KOPOTKUX 3aMBIKAHHIA, OCHOBHBIC JIOMYIICHUS TIPH
pacueTax TOKOB KOPOTKOTO 3aMbIKaHUS, IEPEXOAHBIE MPOIIECCH B
IEKTPUICCKUX MAIIHHAX, MOHITHE HAYaIHLHOTO TOKa KOPOTKOTO
3aMbIKaHUs. YMEET COCTaBJIATh M YUTaThb PACUETHBIE CXEMBI,
CXEMBI 3aMEIICHHUS, BBIOJHITh X MPEOOPa30BAHUS, ONPEICISITH
napaMeTpsl  JJEMEHTOB  CXEM, OCYIIECTBISATH IMPUBEICHHE
MapaMeTpoB JJIEMEHTOB KOPOTKO3aMKHYTOH IeMH K Oa3uCHBIM
ycroBusIM. BrnaneeT MeTonukol pacdera mapaMeTpoB IIIEMEHTOB
cxXeM YYacCTKOB AIIEKTPOIHEPTETUIECKOM CeTH,
HKBUBAJIICHTUPOBAHUS CXEM, MPHUBEACHUS MapaMeTPOB DIIEMEHTOB
CXeMbl K 0Oa3MCHBIM ycloBUsiM. [Ipu 3TOM HE 3aTpyaHSETCS C
OTBETOM TIpU BHUJOM3MEHEHHH 3a/laHWi, HCIIONb3YeT B OTBETE
MaTepra TOTOJTHUTEIEHOW JIUTEPATyPBI

banasl | banasl 3a
(uTOroBOH | pasaesbl
PEUTHUHTOBOM
OLIEHKH)
90-100 45-50
70-89 35-44

«xopouLoy
35-45 6annoes

OlLleHKa «XOpOIIO» BBICTABISIETCS CTYAEHTY, €CJIU OH BBIIOJHUII
KOHTPOJIbHYIO pa0OTy Ha OIEHKY ‘“XOpOINo”, TOKa3aJl XOpOIIne
3HAHUS B obnactu MEePEXOIHBIX IIPOLIECCOB B
SJICKTPOSHEPTCTUICCKUX CUCTEMAX, IPUYHNH NX BO3HUKHOBCHUSA U
MOCJIE/ICTBUI BO3JIEUCTBUSI TOKOB KOPOTKHX 3aMbIKaHUU. 3Haer
PEXKUMBI CUCTEM 3H€KTpOCH36)KeHI/I$I, IMPUYUHBI BO3HHWKHOBCHUA
ANIEKTPOMArHUTHBIX MEPEXOAHBIX IMPOLIECCOB, BU/bI, MPUUMUHBI U
MOCJICACTBHUA KOPOTKHUX 3aMBIKaHHﬁ, OCHOBHBIC JONMYIICHUA IIPU




pacuerax TOKOB KOPOTKOI'O 3aMbIKaHUS, IEPEXOAHbIE MPOLIECCHI B
ANEKTPUUYECKUX MAIlIMHAX, MOHSITHE HAYalIbHOTO TOKAa KOPOTKOIO
3aMbIKaHUS. YMEET COCTaBJIATh M YUTaThb PACUETHBIE CXEMBI,
CXEMBbI 3aMELIEHUS, BBIIOIHATh UX MIPEOOPa30BaHUs, ONIPEIEISTH
napaMeTpbl  3JEMEHTOB  CXEM, OCYIIECTBIISATh IMPUBEICHHE
apaMeTPoOB DJIEMEHTOB KOPOTKO3AMKHYTOW IIeTHM K Oa3MCHBIM
ycioBusiM. Brnaneer Meronukol pacdyera mapaMeTpoB 3JIEMEHTOB
CXeM y4acTKOB AIIEKTPO3HEPIE€TUYECKOM CeTH,
HKBUBAJICHTUPOBAHUS CXEM, MPUBEACHUS MapaMeTPOB JIEMEHTOB
cXxeMbl K Oa3ucHbIM ycioBusM. Ilpu 3TOM He pomyckaer
CYIIIECTBEHHBIX HETOYHOCTEH B OTBETE HAa BOIPOC.

60-69

30-34

«y0081eme0o-

PUMENbHOY
30-35 6annoe

OrneHka «yIOBJIETBOPUTEIBHO» BBICTABIISAETCS CTYIEHTY, €CIH OH
BBITIOJTHU KOHTPOJIbHYIO pabory Ha OLICHKY
“yIIOBJIETBOPUTEIBHO”, MOKA3aJl YJOBJIETBOPUTEIbHBIC 3HAHUS B
00JIaCTH TIEPEXOAHBIX IMPOIECCOB B AIIEKTPOIHEPreTHUECKUX
cUcreMax, TMPUYMH HMX BO3HUKHOBEHHMS U  TOCIEACTBUI
BO3/ICHCTBUSI TOKOB KOPOTKHX 3aMBIKAHUH. Y JIOBIECTBOPUTEIHHO

3HACT PEIKUMBI CUCTEM 3JI€KTpOCH36)KeHI/I$I, IMPUYIUHBL
BO3BHHKHOBCHHUSA OJJCKTPOMAIHUTHBIX IICPEXOAHBLIX IIPOLCCCOB,
BUJbl, IPUYUHBI U HOCJICIICTBI/Iﬁ KOPOTKHUX BaMI)IKaHI/IfI,

OCHOBHBIE JIONYLIEHUS IIpU pacueTax TOKOB KOPOTKOIO
3aMbIKaHUs, NEPEXOAHbIE MPOLIECCHl B AIEKTPUUYECKUX MallllHaX,
NOHATHE HAYaJbHOTO TOKAa KOPOTKOIO 3aMbIKAHUA. YMeEeT
YZIOBJIETBOPUTEIBHO COCTaBISATh M UYWUTATh PACUETHBIE CXEMBI,
CXEMBI 3aMEUICHHUs, BBIIOJIHATh UX MPeoOpa3oBaHus, ONpeesiTh
apaMeTpbl  3JEMEHTOB CXEM, OCYIIECTBIATh IPUBEICHUE
apaMeTPOB 3JIEMEHTOB KOPOTKO3aMKHYTOW IeNnu K Oa3uCHBIM
YCIOBUSAM. YJIOBIETBOPUTENIBHO BJIAJEET METOAMKOM pacyera
[IapaMEeTPOB JJIEMEHTOB CXEM YYacCTKOB 3JIEKTPOIHEPIeTUYECKOU
CeTH, DOKBUBAJICHTUPOBAHUSA CXEM, NPHUBEICHUS NapaMeTpoB
HJIEMEHTOB CXEMbI K 0a3ucHbIM ycinoBusaM. [Ipu 3Tom He ycBou
BCEX  JeTajei,  JOIMyCKaeT  HETOYHOCTH,  HEJO0CTAaTOYHO
IIPABUJIBHBIE (bopMyITHPOBKH, HapyILICHUS JIOTUYECKON
N0CJIEI0BATENIBHOCTH B M3JI0KEHUH MaTepuaa.

menee 60

menee 30

«neyoosie-

MBOPUMETILHOY
0-29 6annoe

OlLleHKa «HEYJTOBJIETBOPUTEIBHO» BBICTABISIETCS CTYAEHTY, €CIU
OH BBITIOJTHHJT KOHTPOJIbHYIO paboty Ha OLIEHKY
“HEyJOBIIETBOPUTENLHO, HE TIOKa3ajdl 3HaHUM B objactu
MEPEXOHBIX MPOIECCOB B JJIEKTPOIHEPTETUUECKUX CHUCTEMAX,
MPUYUH UX BO3HMKHOBEHUS M TOCIEICTBUI BO3JAEHCTBUSI TOKOB
KOpPOTKMX  3aMblkaHui. He  3Haer  pexuMbl  CHUCTEM
AIIEKTPOCHAOKEHHS, MIPUYUHBI BO3HUKHOBEHHUS
ANIEKTPOMATHUTHBIX TEPEXOAHBIX IMPOIECCOB, BUJbI, MPUUYHUHBI U
MOCJIE/ICTBHSI KOPOTKUX 3aMBIKaHHUM, OCHOBHBIE AOIMYIIEHUS MPHU
pacdeTrax TOKOB KOPOTKOT'O 3aMBIKaHHUs, IEPEXOHBIEC MTPOIIECCH B
ANEKTPUYECKUX MAIIMHAX, MOHATHE HAYAJIbHOTO TOKAa KOPOTKOTO
3aMbIkaHusl. He ymeeT cocTaBisITh M YHTAaTh PAaCUETHBIE CXEMBI,
CXEMBI 3aMEIICHHS, BBIMONHITh UX MPEOO0pa30BaHUS, OMPEICISITh
mapamMeTpsl  DJIEMEHTOB CXEM, OCYIIECTBIATh MPHUBEICHUE
MapaMeTpoB AJIEMEHTOB KOPOTKO3aMKHYTOW IeMH K Oa3uCHBIM
ycinoBusM. He Bmageer MeTonMKOM pacdera napameTpoB
AJIEMEHTOB CXE€M YYaCTKOB  3JIEKTPOIHEPreTUYECKOW  CEeTH,
HKBUBAJICHTUPOBAHUS CXEM, MPUBEJACHUS MMapaMETPOB DJIEMEHTOB
CXeMbI K Oa3UCHBIM YCIIOBUSIM.




Cymma Onenka no 4-x 3auer Onenka paxamus
0aJI0B 0aJILHOM MIKaJIe (ECTS) pazan
90 -100 5 (OTJIMYHO) A OTJIMYHO
85— 89 B OYEHb XOPOIIIO
75— 84 4 (xopor1o) SAUTEHO C XOPOIIIO
70— 74
6569 D YIOBJIETBOPUTEIILHO
60 — 64 3 (YAOBIICTBOpHTE 1 HO) E MTOCPEJCTBEHHO
HE
Hwxe 60 | 2 (HeyaOBJIETBOPUTEILHO) SaUTCHO F HEYJOBJIETBOPUTEIBLHO

Y4eOHO-MeTOAMYECKOE U MH(OPMALIMOHHOE o0ecredeHne yueOHoi

JTUCIUIITIUHBI
OcHoBHas nuTeparypa:

1. [lepexomHbIC TPOIECCH B JEKTPOIHEPTETHUCCKUX CUCTeMax: ydeOHoe mocobue / A. E.
Becenos, A. C. Kapnos, I'. I1. ®actuii, B. B. fpomesuu. - Mypmanck: MI'TY, 2015. — 134 c.
https://e.lanbook.com/book/142607

2. Kupumuna, O. W. Ilepexommple mpomecchl B JIIEKTPOIHEPTETHUECKUX CHCTEMAX:
nabopaTopHbIi npakTHKyM : yueOHoe nocobue / O. U. Kupmimna. — benropox : BI'TY um. B.I.
[lyxoBa, 2021. — 43 c. https://e.lanbook.com/book/177587

3. Kupunun, A. A. DieKTpoMarHuTHBIE MEPEXOIHBIE MPOIIECCH] B ANEKTPOIHEPTETUUECKUX
cucremax : yuebHoe nocodue / A. A. Kupunun. — 2-e u3n. — noc. Kapaaeso : KI'CXA, 2016. —
40 c. https://e.lanbook.com/book/133720

JononHuTenpHas tuTeparypa:

4. Hepernuros, 0. M. [lepexomHble TpoIecChl U MEPEHANPSHKCHHS © ydeOHOe Tocooue /
0. M. Hespermunos, [I'. II. ®actuit. - Mypmanck : MITY, 2017. - 180 c.
https://e.lanbook.com/book/142622

5. Cenbko, B. B. HecummerpuyHble »3JIEKTPOMAarHWTHbIE TE€PEXOJHBIE IPOLECCH B
ANEKTPOIHEPTETUUYECKUX crucTeMax : yueOHoe nmocobue / B. B. Cenbko. — Camapa : ACU CamI' TV,
2015. — 54 c. https://e.lanbook.com/book/127587

[TporpammHuoe obecrieuenue u HTEpHET-peCypChl:

PykoBopsiue ykazaHus 10 pacdeTy TOKOB KOPOTKOTO 3aMBIKaHUS U BBIOOPY
anekTpoobopyaoBanus - http://www.normacs.ru/Doclist/doc/15G3.html

[TpaBuiia ycTpoiicTBa AJEKTPOYCTAaHOBOK (I1Y3) -
http://www.consultant.ru/document/cons_doc_LAW_ 98464/

MarepuajbHO-TeXHHYECKOE o0ecredyeHrue Y4eOHOH TUCHMITUHbI

Jlekuuu mpoBojsATcs B yueOHoM aymutopum Ne3ll, ocHamieHHOM MebOenblo U
MYJIbTUMEIUHHBIM 000pyIOBaHUEM ISl IPE3EHTALMH 110 TeMaM JICKIIMOHHBIX 3aHATHH.

OGopynoBaHue:

ITocago4HbIX MecT — 62;

Memnosas gocka — 1;

ABTOMaTHU3MpPOBaHHOE pabodee MECTO MPETIO1aBaATEs:

Kommetotep Orion Asus — 1;

nporieccop — AMD Athlon(tm)I1x2220, 2.80 GHz;onepatuHas namsts — 4,00 Gb.

JIuueH3noHHOE U CBOOOHOE MpOorpaMMHOe obecriedeHre o01ero U npopeccuoHaIbHOro



HaszHauenus: MS Windows, MS Office Professional, Kaspersky Security

DKpaH HACTEeHHBIN C AIEKTPONPUBOJIOM — 1;

Komonku Microlad B-72;

[IpoexTop mynbTumeanitnbiii ASER 1 — 1.

s caMoCTOSITENNbHOM PabOTHI CTYIEHTOB UCHOIB3YETCSI KOMIIBIOTEPHBIN KJIACC C BBIXOJIOM
B UHTEPHET.

JlaboparopHble pabOThl U MPAKTHUYECKHE 3aHSTHUSI MPOBOJATCS B CIECLHMATU3UPOBAHHON
aynutopun Ne523 «JlaGoparopust «InekrpocHabxkenue». [lepedeHs 1abopaTopHOrO 000pYIOBaHUS
MpeJICTaBJIeH B Tabiuie

JlaGoparopus «nekTpocHadkeHue» (ayn.523)

Hasnauenue: momenieHue Ajsi MPOBEACHUS 3aHATUN JIGKIIMOHHOTO THUIA, MPAKTHYECKUX U
nabOpaTOPHBIX 3aHATHMA, TPYMIOBBIX U WHIUBUAYAIbHBIX KOHCYITAIUNA, TEKYIIETO KOHTPOJIS H
IIPOMEKYTOUYHOM aTTECTALUU.

O6opynoBaHue:

ITocanouHbIxX MecT — 26;

Mernosas nocka -1;

KommuiexT mebenu;

Pabouee mecTo npemnogaBates;

KommiekT yueOHO-HarISIIHBIX TTOCOOUH U TJIaKATOB;

KommiekT 1oKyMeHTanum, MeToIn4ecKoe 00ecrneueHue;

Jlabopatopusbiit ctena 991M-C-K «OnekTpuueckue CTaHIIMU U MOJCTAHIIUU, CUCTEMBI U
CeTH, peyieiiHas 3alliTa U aBTOMATU3AIIHSI SJICKTPOIHEPTETUUECKUX CUCTEM, dJIEKTPOCHAOKEHUEY;

TunoBoit komriekT y4deOHOTO oOopynoBanus «(CucTemMa yHpaBlIeHUS ACHUHXPOHHBIM
JIBUTATEJIEM C KOPOTKO3aMKHYTHIM POTOPOMY, UCIIOJIHEHUE HacTobHOE pydHoe, CY-AJIKP-munu;

Crenn ansg  W3y4eHUS OCHOB  3JIEKTPOOE30MACHOCTH M MPaBHI  AKCIUTyaTalluu
ANEKTPOYCTaHOBOK SA-2688;

HaGop mnsi MOHTaka B KOMHAT€ JJIEKTPOMOHTa)KHUKA CXEM YIIPaBJICHUS Tpex(da3HbIM
ACHHXPOHHBIM JIBUTATEIIEM C KOPOTKO-3aMKHYTBIM pOoTOpoM (yueOHOe 00opyaoBaHue) — 3.

Ne HaumenoBanue naboparopHoii pabotel | Tum naboparopHoro o0opyaoBaHusi, UHB. Ne
TEMBI
1 2 3
OmnpeneneHue  COOTHOIIEHUS  TOKOB | JIaGopaTopHBIii CTEH]| 991M-C-K

KOpPOTKOI'o 3aMbIKaHUA Pa3INYHBIX <<3J'I€KTpI/I‘-ICCKI/I€ CTaHIIMM HW TI10ACTAaHIIUU,
1-7 BUJOB IIpHU 3aMbIKaHUU B O,[[HOI>'I U TOU | CUCTEMBI U CCTH, peneﬁHaﬂ 3jalgyuTa "

)K€ TOYKE CETH, IHMTaIolIelcsl OT | aBTOMaTU3aIus AIEKTPOIHEPTETHICCKUX
HMCTOYHUKA TMPAKTHUYECKH OECKOHEUHOH | CHCTeM, DIIEKTPOCHAOKEHHEY,
MOIITHOCTH nHB. Ne 410124000002

Y4eOHO-MeTOAMYECKHUE PEKOMEHAAIUM JJIs1 CTY/ICHTOB

HI/ICHI/IHJ'H/IHa <<3J’ICKTpOMaFHI/ITHI)Ie MNEPEXOAHBIC ITPOUECCHI B SJICKTPOOHCPICTUICCKUX
CUCTeMax» SIBJISIeTCS JUCUUIUIMHONM BapHaTUBHOM dYacTU 0O1menpodecCHOHaIbHOTO MOIYJISA
y4eOHOTO TUIaHa. 3HAHUWA, TOJYyYEHHBIE 10 OCBOCHHMIO JUCIMIUIMHBI, HEOOXOIWMBI TpHU
OCYIIECTBICHUU TMPOGECCHOHATHHON ACSATENIBHOCTH OaKkamaBpa, BBIMOJHEHUN  BBITYCKHOU
KBaHH(bHKaHHOHHOﬁ paGOTLI 1 U3Yy4YCHUU OCHOBHBIX JUCIHUIIINH 1O HpO(I)I/IJIIO IIOATOTOBKH.

I[J'ISI BCP(I)CKTI/IBHOF O OCBOCHHUA OUCHUIUIMHBI CTYACHTAM HeO6XOI[I/IMO IIPOABJIATD
HaI/I6OHBI_Hy10 AKTUBHOCTH BO BpPEMA AayAUTOPHBIX 3aHﬂTHfI, CJICAOBATb YKAa3aHUSAM BCAYLICTO
npenoaaBareiisi, BBIIOJHATE CaMOCTOATCIbHYIO pa60Ty B O6’beMe, YCTAHOBJICHHOM pa60qel71



MPOrPaMMOM TUCITUTUTHHEI.

JIeKIIMOHHBIE 3aHATUS COCTABISAIOT OCHOBY TEOPETHYECKOTO OOYYEHHUS M IO03BOJISIOT
c(OpMHPOBATH CHCTEMAaTH3HPOBAHHBIE OCHOBBI 3HAHUH IO TUCIMIUIMHE, MO3BOJIIOT PACKPBITH
HanboJee CI0KHBIE, OCHOBOIIOJIATAIOIIHE BOIIPOCHI.

B xoJ1e NEeKIIMOHHBIX 3aHATUN HAIJICKHUT KOHCIIEKTUPOBATh HanboJiee BajKHbIE MOJIOKEHUS
M3y4aeMOll TeMbl, a TI0 OKOHYAHUU 3aHATHS 3a/1aBaTh BOMIPOCHI, BBI3BIBAIOIIME 3aTPYIHEHUS C
YCBOGHHEM paccMaTpuBaeMoil TeMbl. PekoMeHyeTcs mepes ciaeAylomuM JEeKIHOHHBIM 3aHITHEM
MOBTOPUTH MaTepHall PacCMOTPEHHOW TEeMbl, M3YyYUTh COBPEMEHHYIO JIUTEPATypy, BBITOIHUTH
CaMOCTOSITENIbHYIO pabOTy B 33JaHHOM O0BEME.

[IpakTryeckue 3aHATHS MO TUCHUIUIMHE TTO3BOJISIIOT MIPOBEPUTH YCBOCHUE TEOPETHUYECKOTO
Marepuaina, (OpMUPOBATh MPAKTUYECKHE HABBIKM M YMEHHS I10JI PYKOBOJICTBOM ITpEIoaBaTels,
YIIIYOJISIIOT, pacIIUpAIOT, NeTATM3UPYIOT MOIyYeHHbIC Ha JIEKIMK 3HaHUs. [IpakTHueckoe 3aHsATHE
IpearoiaraeT BBIIOJHEHHE IO 33JaHUI0 M T0J PYKOBOJCTBOM IpENoJaBaTels OJHOW WU
HECKOJIbKUX MPAaKTUYEeCKUX paboT. Jlas yCHEemIHOro BBIMOJIHEHMSI MPAKTUYECKUX 3aJaHuil U
OCBOGHHUSl TUCIUIUIMHBI Tepe]] KaXKIbIM MPAKTUYECKUM 3aHITHEM HEOOXOAMMO BBIyYUTh
TEOPETUYECKHI MaTepuan COOTBETCTBYIOIIEH TEMbI, UCHOJNb3YyS KaK KOHCIEKT JIEKIMH, TaKk H
pexomenayemyro aurepatypy. 1lo pe3ynbpTaraM BBINMOIHEHHS MPAKTHYECKONW pabOThI MPOBOAUTCA
OLIEHKA TEKYIIEH yCIeBaeMOCTH, KOTOpasi CYMMHUPYETCS K pe3yJIbTaTaM aTTeCTalluy Pa3JIesioB.

JlabopaTopHble 3aHATHS MPECTABISAIOT CO0OM B OONBIICH CTENEHH CAMOCTOSTEIBLHOCTH
BBITIOJIHEHUE JTa00paTOPHBIX PadOT, YIIIYOJSIOT M 3aKpeIUIIOT TeopeTndyeckue 3HaHus. Ha sTmx
3aHSATUSX OCBAaWMBAIOTCS HABBIKM HSKCIEPUMEHTAIBHBIX CIIOCOOOB aHalW3a JEHCTBHTEIBHOCTH,
dbopMupyroTcs yMeHus paboTaTh ¢ MpuOOpamMu U COBPEMEHHBIM oOopyaoBaHueM. JlaboparopHoe
3aHATHE IMPOBOJUTCS B COCTaBE aKaJeMUYECKOW TpYNIbl C pa3jelieHneM Ha noAarpynmbl. J{ims
YCIICUTHOTO BBINMOJHEHUSA JTA0OPATOPHBIX pPAa0OT M OCBOEHUS JUCHMIUIUHBI CIEAyeT 3HAaTh
TEOPETUYECKHIl MaTepHuall COOTBETCTBYIOLIEH TEMbI, YETKO CJEI0BAaTh METOJMKE BBIMOJTHEHUS
nabopaTopHbBIX paboT, BBIAHHOW mpemnoaaBareneM. [lo pe3ynmpTaraMm BBIIOIHEHUS 1a00paTOPHOM
paboTBl TPOBOAMTCS OLEHKA TEKYIIEH YCIEBAEMOCTH, KOTOpas CyMMHPYETCS K pe3yiabTaraMm
aTTeCTAlll! Pa3JIeNoB.

CamocrosiTenbHast paboTa moapazymeBaeT 1oja co0oil MpopabOTKy TEOpEeTUYECKOTro
MaTepuaja C HCIOJIb30BAaHUEM PEKOMEHJIYyeMOW JuTepaTypbl MO TOW MM MHOH TeMe,
MOCENYIOIUI OTYeT MO pe3yiabTaTaM CaMOCTOSTEIbHOH paboThl B (opme, yCTaHOBIEHHOMN
IIPEro/iaBaTeNeM.

CpenctBoM HH(GOPMAIMOHHOM MNOJAEP)KKM OpraHM3allid  CaMOCTOATENBbHOM paboTh
CTY/IEHTOB B paMKaxX Yy4eOHOH AMCIUIUIUHBI ABISIOTCS MH(OPMAIMOHHO-00pazoBaTeabHas cpena
(UOC), anexrponHo-6mbIMoTeyHsie cuctembl, goctynubie bBUTU HUAY MUOU, abonemeHT u
MepUOTNKA.

J171s1 BBITTOJTHEHUS] CAMOCTOSITENTFHON Pa0OTHI CTY/IEHTY HYXKEH JTHOO0 JTOMAITHUI KOMITBIOTED
C JIOCTYIIOM B HHTEPHET, JTMO0 KOMITbIOTEpHBIE Kitacc No222.

Kaxnplii cTyZieHT uMeeT CBOM JIOTUH | napouib A Bxozaa B MOC.

MeToanueckue peKoMeHAAIUM J1JIsl penoaaBaresiei

Ha nepBom 3aHsATHY 1O TaHHOW Y4eOHOM AMCIUIIMHE HEOOXOAMMO 03HAKOMUTH CTYJCHTOB
C TIOPSAKOM €€ H3YYEHHS, PACKPhITh MECTO W pOJIb AWCIHUIUIMHBI B TIPOIECCE IMOATOTOBKH
OakajaBpa 10 HAMPABJICHHUIO «DJIEKTPOIHEPTETHKA H JJIEKTPOTEXHUKA», €€ MPaKTHIEeCKOe
3HAYEHHE, TOBECTH JI0 CTYJICHTOB TpeOOBaHMs Kadeapbl, OTBETUTh HAa BOIIPOCHI.

[Ipu MOATOTOBKE K JICKITMOHHBIM 3aHSITHIM HEOOXOIUMO MPOIyMaTh IJIaH €Tr0 MPOBEACHHUS,
coJiepKaHUE€ BCTYIUTEIbHOM, OCHOBHOW M 3aKJIIOUUTEIBbHOM 4YacTH JIEKUHUHU, O3HAKOMHUTBCS C



HOBUHKaMHU y4eOHOW M METOIUYECKOW ITUTEPATyphl, MyOIUKANUIMH MMEPUOTUYCCKON IMMeYaTH II0
TeM€ JIEKIIMOHHOTO 3aHATHUsS. YTOYHUThH IUJIaH MPOBEACHUS MPAKTUYECKOrO 3aHATUS 1O TEMe
JIEKIIUH.

B xone yneknmoHHOTO 3aHATHS MpenojaBaTeilb JOJDKEH Ha3BaTh TEMY, Y4€OHBIE BOIPOCHI,
03HAaKOMMUTb CTYACHTOB C IEPEYHEM OCHOBHOW U JOTIOJHUTEIBHOM JIUTEPATYPHI 110 TEME 3AHSITHS.

B xone u3n0keHUS JEKIMOHHOTO MaTepuaia clieAyeT NPUBOAUTH Haubojee spKHe u
3allOMMHAIOLIMECsT I[PUMEpPBI, 3a7aBaTh MO XOAY MH3JIO0KEHUs JIEKIMOHHOTO Marepuana
PUTOpPUYECKHE BOMPOCHI M CaMOMY JlaBaThb Ha HHUX OTBET. JTO CIOCOOCTBYET AaKTHUBU3ALUU
MBICJIUTEJIBHON JIEATEIbHOCTH CTYJIECHTOB, NOBBIIIEHUIO MX BHUMAHUSA M MHTEpEca K MaTepuaily
JEeKIuU, ee cojepxaHuto. llpermomaBarens JOKEH PYKOBOAWTH pPabOTON CTYACHTOB IIO
KOHCIIEKTUPOBAHUIO JICKIIMOHHOTO MaTepuana, NOMYepKHBATh HEOOXOIUMOCTh OTPAKEHUS B
KOHCIIEKTaX OCHOBHBIX ITOJIOKCHUM H3y4aeMOM TeMbl. B 3aKIIOYMTENBbHOW YAaCTH JIEKIUU
HeoOXouMO CHOpPMYyITUPOBaTh OOIIHE BBIBOABI MO TEME, PACKPHIBAIONIUE COJCPIKAHUE BCEX
BOIIPOCOB, MOCTaBJIEHHBIX B JEKIUU. OOBIBUTH IJIaH OYEPEIHOTO MPAKTUUYECKOIO 3aHATHUS, J1aTh
KpaTKUe pEeKOMEHAALNH 110 TOATOTOBKE CTYIEHTOB K IPAKTUYECKOMY 3aHATHUIO.

[Tpu MOATrOTOBKE K MPAKTHUECKOMY 3aHATHUIO MPEToaBaTeslio HE0OOX0UMO YTOUHUTD IUIaH
€ro MpOBEJICHUs, TPOJyMaTh MEPEeUYeHb 3aJay, MOAJICKAIINX PEIICHUI0 BO BpeMsl IPAKTUYECKOIO
3aHsaTUsA. OKa3pIBaTh METOAMYECKYIO TIOMOIIb CTYJCHTaM B MOATOTOBKE K 3aHSTHIO, BHIMOJHEHHUIO
JOMAIIHUX 3aJaHuii. B XoJe NpakTUYEeCKOro 3aHsATHS BO BCTYMHUTEIHHOM CIIOBE PAaCKPHIThH
TEOPETHUECKYI0 M TPAKTUYECKYI0 3HAYUMOCTh TEMBI, OIPEACIUTh TMOPSAOK €ro IMpPOBEIACHUS,
KOJIMYECTBO pemraeMbix 3anad. LlenecooOpa3Ho B Xxo/e pemieHus 3a7ad 3aJaBaTh OO0ydYarONIUMCS
JIOTIOIHUTENbHBIE W YTOYHSIONIME BOMPOCHI C IEJIbI0 BBISICHEHUS TJIYyOMHBI 3HAHHE 10
paccMarpuBaeMoi TeMe. B 3akItounTenbHOM YacTU MPAaKTUYECKOTO 3aHATUS CIEAYET MOJBECTU €r0
UTOTU: JaThb OOBEKTHBHYIO OIICHKY OTBETOB KaXKJIOTO CTYAEHTa W y4eOHOW TIpyMHIbl B IEIOM.
PackpbITh MONOKUTEIBHBIE CTOPOHBI M HEAOCTATKHM IPOBEICHHOIO MPAKTHYECKOTO 3aHATHUSL.
OTBeTUTH HA BONIPOCHI CTY/IEHTOB. Ha3BaTh TeMy OUepeIHOTO 3aHATHUS.

[Tpu moaroTOBKE K 1a00OPATOPHOMY 3aHITHIO IIPEIIOAABATEII0 HEOOXO0IMMO O3HAKOMHTBCS C
HOBEUIITMMHU HAYYHBIMU pa3pabO0TKaMU, MEPUOJUIECKON MeUaThio MO0 TEMAaTUKE 3aHATHSI JIJIST TOTO,
YTOOBI MOYEPKHYTh BAXKHOCTh M3YyYaeMBIX BOIIPOCOB B 00JIACTU AJIEKTPOMATHUTHBIX MEPEXOTHBIX
MPOLIECCOB B CHCTEMaX JIJIEKTPOCHAOKEHHs, 0003HAUYUTh HEOOXOAMMOCTh 3HAHWS M TOHUMAaHUS
OCHOBOTOJIAraloluX TEOPEeTUYECKHMX BOMPOCOB, Kak Oa3uca [Js TOCIEAYIOIIET0 H3y4YeHUs
JUCHUIUIMH M YCHEIIHOTO OCBOGHHS  KBajduduKaluu OakalaBpa 1O  HampaBlIEeHUIO
«DIEeKTPOIHEPTeTUKAa U DJCKTPOTEXHHKa». B Hauane 3aHATHS HEOOXOAMMO YEeTKO O0O3HAYUTh
11e/1b, TPEOOBaHMS K BBITOIHEHHUIO JIA0OPATOPHBIX paboT, coAepaHHe OTueTa Mo JabopaTopHOH
pabore. [To pe3ynpTaTam BBHIIOJHEHHS] J1a0OPATOPHBIX padoOT 1enecooOpa3HO 3aJaBaTh
00yJaroIuMCs IOTIOJTHUTENIbHBIC U YTOYHSIONINE BOMIPOCHI C IEIbI0 TOBBIIICHUS TIIYOMHBI 3HAHUM
o paccMmarpuBaeMoil Teme. Bompockl HEOOXOIUMO TOCTPOUTH TakKMM O00pa3oM, YTOOBI HX
coJiepKaHUE OTpaxkajlo Hauboyiee 3HAYMMBIE TEOPETHYECKHE U TPAKTUUYECKUE PEe3YNIbTaThl,
MoJlydaeMble B pe3ybTaTe BHIOTHEHUS Ta00paTopHO paboThl. B KOHIlE 3aHATHS MpenoiaBaTenb
JIOJDKEH OTBETUTH HA BOMPOCHI CTYACHTOB, 0003HAYNTHh HamOOJee BaKHBIE BBHIBOJBI 110 TEMAaTHKE
MIPOBOIUMOTO 3aHATHUA.

[Tocne KaXAOro NEKIMOHHOTO, MPAKTUYECKOTO0 M JIAOOPATOPHOTO 3aHITHS HEOOXOAMMO
CIeNaTb COOTBETCTBYIONIYIO 3allCh B JKypHajaX yd4eTa IOCEU[aeMOCTH 3aHSATHH CTYICHTaMH,
BBISICHUTH y CTapOCT Y4€OHBIX TPYIIN MPUYUHBI OTCYTCTBHUS CTY/IEHTOB Ha 3aHATHAX. [[poBOAMTH
TPYIIIOBbIE ¥ WHAWBUAYaTbHbIE KOHCYJIbTAllUM CTYJACHTOB B XOJE MX IMOATOTOBKH K TEKYIIECH H
MMPOMEXKYTOUYHOM aTTECTAIIMU TI0 YIeOHON JUCITUTUTIHE.

B pe3ynbrare 0CBOCHUS AUCIUIUIMHBI CTYJIEHTHI CAAIOT YK3aMEH.



Crynent, nonyuuBiuii Mmeaee 60% OT MakCUMaNBHOTO Oallia 3a pas/en TUCIUILUIMHBI WU
MPOMEXKYTOUHYIO aTTECTALINIO, CUUTAETCS HEATTECTOBAHHBIM IO TAHHOW JUCIUIUIMHE.

[Iporpamma cocraBieHa B coorBercTBuu ¢ TpedoBanusmu OC HUSAY MUOU u yuebHbiM
IJJAHOM OCHOBHOM 00pa30oBaTeIbHOM TporpamMmbl 1O Hampapienuio mnoarotoBku 13.03.02.
DNEKTPOIHEPTETUKA U IJICKTPOTEXHUKA.

Pabouyro mporpaMMmy cocTaBWII OLECHT Koctun J1.A.

Peniensent: noreHT I'ybarenko M.C.

[Iporpamma omobpena Ha 3acemannn YMKH 13.03.02 DmekTposHEepreTHKa M AICKTPOTEXHUKA OT
15.11.2021 rona, mporokos Ne2.

[Ipencenarens yueOHO-METOIUYECKON KOMUCCUU I'y6arenko M.C.



