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He.]'[b OCBOCHUSA JUCIHMUIIINHDBI

[lenssMu OCBOCHUS JUCIUTIIMHBI SBISIIOTCA (POPMUPOBAHUE CHCTEMAaTU3UPOBAHHBIX 3HAHUHN
B 00JIaCTH TIEPEXOAHBIX MPOIIECCOB KaK B IHEPTETUUECKON CHCTEME B IIEJIOM, TaK M B OT/ICIBHBIX €€
JJIEMEHTaX, MPUOOPETCHNE CTYJCHTAMH HABBIKOB UX pacdera npu TpexX(a3HbIX H HECUMMETPHUUHBIX
KOPOTKHX 3aMBIKAaHHSX, a TakKe Mpu 0oOpbiBax (a3, HABBIKOB pacueTa W aHaIm3a MEPEeXOHBIX
PEXKUMOB DJIEKTPUUYECKUX CUCTEM M Y3JIOB HATPY3KH C YUETOM JACHCTBHUSI CUCTEM aBTOMATHUYECKOTO
peryJaupoBaHus U yIpaBJICHUS.

3ajaun u3y4yeHusl TUCHUILITUHBIL:

* OCBOCHHE CTyICHTaMH  MaTEMaTHYECKUX  MOJEJICH  pPa3JIMYHBIX  DJIEMECHTOB
AJIEKTPOIHEPTETUUECKUX CUCTEM — CHHXPOHHBIX T€HEPATOPOB, ACMHXPOHHBIX AJIEKTPOJIBUTATENEH,
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 HANPSHKECHUH 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 mpodeccuonanbubiM  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

JucuumuinHa u3y4aercsi CTyIeHTaMU Ha TPETheM rojly 0OyueHHs B IIATOM CEMECTpE.

[lepeyeHb AMCLUUIUINH, YCBOEGHHE KOTOPBIX HEOOXOAMMO CTYAEHTaM sl M3Y4EHHUs Kypca
«DNEKTPOMAarHUTHBIE IEPEXOAHBIE MPOIECCHl B 3JEKTPO-IHEPTETUIECKUX CHCTEMAaxX» COCTABIISIOT
IVCHUIUIMHBL MaTEMAaTHUYeCKOTO0 UM EeCTECTBEHHOHAyYHOTO MOJYJsS, a TaKkKe OTIeNbHBIC
JTUCIUTUTUHBI TTPOoecCHOHAIBHOTO MOAYs: «Marematukay, «®dusukay, «TeopeTrnueckue 0CHOBBI
ANIEKTPOTEXHUKNY», «OCHOBBI 3eKkTposHepreTukm» («Ilepemaua m pacripeneneHue EKTPHIECKON
SHEPIUN»).

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

B cBoo ouepenp naHHas IUCHMILIMHA SIBISIETCS OCHOBOW U W3YYEHUS IMCUUTUINH
«Peneiinas 3ammTa ¥ aBTOMATH3AIMS DJCKTPOIHEPTETUYECKUX CHUCTEM», «IJEKTPOCHAOKEHHEY,
«IKCIUTyaTaIusi CUCTEMBI DJIEKTPOCHAOKESHUS» U JIP.

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

- 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. O6ecneuenue sxcruryaranuu CU, CA u anmapatypsl CY3 Ha AC.

Komnerenuuu oOyudarwmerocsi, popmupyembie B pe3yjbTaTe OCBOCHHS
AUCUMILTHHBI



B mnponecce

OCBOCHMSI JAaHHOW JUCHUIUIUHBI Yy CTyICHTa (OPMHPYIOTCS CIEIYIOIIUe

KOMITETEHIINH:
npodeccuoHanbHbIe
3amaun
. OOBexT uun Kon n HanmeHoBaHue WNHpukaTopel TOCTUXKEHUS
npoecCHOHATBLHOM
o0nacTb 3HaHUS KOMIIETEHIINH KOMIETEHIINH
nesitenpHoCcTH (3I1]1)
KonTpoib Onekrpuueckue | [1K-4 Crnocob6en | 3-I1K-4 3HaTh: TIaBHBIE CXEMBI H
COOIIOICHUS CTaHIIMH U coOiroaaTh U | CXEMBbI COOCTBEHHBIX HYX]
3a/laHHbIX [IO/ICTAHINH; OLICHUBATh AJIEKTPOCTAHIINH, croco0oB
apaMeTpoB ANEKTPOIHEPIeT | MapaMeTphl MYCKOBBIX | 0OecreueHus HOPMAaJIbHBIX
pEeXUMOB N4ecKue pPEXUMOB pPEeKUMOB pabOTHI 000OPYJOBAHUS U
o0opynoBaHus CUCTEMBI U o0opynoBaHus C | MpenoTBPALCHUS u/unu
CeTH; obecriedeHneM JTUKBHUJIAIUM  HEHOPMAIBHBIX U
CUCTEMBbI CBOCBPEMEHHOTO U | aBapUUHBIX PEKUMOB
aNeKTpocHaOke | 6e30macHoro V-TIIK-4 YMeTs: BBITIOJTHSTh
HUS BKJIIOUEHHUSI €ro B | TpeOoBaHUS HOPMAaTUBHO-
IIPOMBIIIJIEHHBI | paboTy TEXHUUYECKOMN JIOKyMEHTalluH,
X OpraHU30BBIBATH u
MPEANPUATHHA U KOHTPOJIMPOBATh nporecc
ux BBITIOJTHEHUST PadOT MOJYUHEHHBIM
00BEKTHI ONEpPAaTUBHBIM IIEPCOHAIOM CMEHBI

nexa nOpu BBoAE B paboTy
TypOOTeHepaTopoB,
TpaHcGopMaTopoB,
aBTOTPaHC(POPMATOPOB u
HIYHTUPYIOIINX PEaKTOPOB

B-TIK-4 Bnaners: HaBbIKAMH
paboThI c COBPEMEHHBIMU
CUCTEMaMM yIpaBieHus, cbopa u
nepefayd JaHHbIX, ITOCTOSIHHOT'O
MOHHUTOPHUHTA COCTOSIHUS
000pyI0BaHUs, IapaMeTpoOB €ro
pexxrMa paboThl M UX aHAJIN3a

gaﬂa‘ll/l BOCIIUTAHHUS, p€a/IN3yeMbI€ B paMKax 0CBOCHUA JUCIHUIIINHDbI
B nmponecce 0OCBOCHUSA JaHHON JUCUMIIMHEI pPeaIn3yIOTCA CICAYIOMNE 3a/la4i BOCIIMTaAHUA:

Bosieuenue B
Co3nanne Hcnoan3oBanne
Hanpasiienune/ . Pa3HOILIAHOBYIO
YCI0BHH, BOCIIMTATEJIbHOI0 MOTCHIIHAJIA
neJIn BHEY4eOHYI0
o0ecreynBarOMX Y4eOHbIX U CUMILIMH
AeATEeJIbHOCTD
Ipodeccuonan | - popmupoBanue Hcnons3oBanue 1.Opranusanus Hay4HO-
bHOE OTBETCTBEHHOCTH | BOCHUTATEJIbHOTO MOTEHIIMAA MPaKTUYECKUX
BOCIIUTAHHE 3a JTUCLHUIUIMH TPO(QECCHOHANTBHOTO |KOH(EPEeHIUil, KPYTIIbIX
npodeccuoHanbHbl | MOAYJIS s GOPMUPOBAHUS Y CTOJIOB, BCTpEY C
it BBIOOD, CTYJEHTOB OTBETCTBEHHOCTH 32  |BEAYLIMMHU CIIELUAIUCTAMU
MpoeCCHOHATBHO | CBOE MPOheCcCHOHATHHOE MpEANPUITHI
€ pa3BUTHE U pa3BUTHE TOCPEICTBOM BBIOOpPA  [9IKOHOMHUYECKOTO CEKTOPa
npodeccuoHaNbHbl | CTYACHTaMU UHAUBUAYAIbHbBIX ropojia o Bonpocam
e peuienus (B18) 00pa3oBaTeNbHBIX TPACKTOPHUH, TEXHOJIOTUYECKOTO
OpraHU3aIy CUCTEMBI 00ImeHust  |uaepcTBa Poccun.
MEX1y BCEMH Y4aCTHUKaMH 2. Y4actue B IOJArOTOBKE
00pa30BaTeNbHOro npoiiecca, B nyOnuKanuii B




TOM YHCJIE C UCIIOJIL30BAHUEM
HOBBIX WH(OPMAIIMOHHBIX
TEXHOJIOTHUH.

BBICOKOPEUTUHTOBBIX
PCUOCH3UPYCMBIX HAYUYHBIX
U3JIaHUSX

IIpogeccuonan
bHOE
BOCIIUTAHHE

- (hopmupoBanue
HaBBIKOB
KOMMYHHKAIIH,
KOMaHIHOU
paboThI U
nunepcrtsa (B20)

1.Mcnonb3oBanue
BOCIIUTATEIbHOIO OTEHIIMANA
JUCLIUIUIAH TPO(EeCcCHOHATBHOTO
MOJTYJISl JUIsl pa3BUTHSI HABBIKOB
KOMMYHHUKaIMU, KOMaHHOU
paloThI U TUJEPCTBA,
TBOPYECKOT0 MHKEHEPHOIO
MBILLUIEHUS], CTPEMIICHUS
CJIeI0BaTh B MPOQecCHOHATBHON
NesITeIbHOCTH HOpMaM
MIOBEIECHHUS, 00ECIICYNBAIOIIUM
HPAaBCTBEHHBIN XapakTep
TPYAOBOH AEATEIbHOCTU U
HECITy>K€OHOTr0 MOBEIeHUS,
OTBETCTBEHHOCTH 32 TIPUHSTHIC
peleHust yepe3 NoAr0TOBKY
TPYIIIOBBIX KYPCOBBIX padoT u
MIPAKTUYECKHX 3a/1aHU, peleHne
KeWCOB, IPOXOXKICHNUE TIPAKTUK U
noarorosky BKP.
2.Mcnonb3oBaHue
BOCIIUTATEIHbHOIO OTEHIIMANA
JTUCIUTUTAH TPOQEeCCHOHATHHOTO
MOJTYJISl JUISL:

- (hopmupoBanus
IIPOU3BO/ICTBEHHOT'O
KOJUIEKTUBHM3MA B XO/1€
COBMECTHOTI'O PEIIECHUs KaK
MO/ICJTbHBIX, TaK U TIPAKTHYECKUX
3ajay, a TaKxke MyTeM
MOJIKPEIJICHUE PallMOHAIbHO-
TEXHOJIOTUYECKUX HABBIKOB
B3aUMOJICUCTBUS B IPOEKTHOMN
JeSITeIbHOCTH SYMOLMOHAIBHBIM
3¢ pexToM ycrenrHoro
B3aMMOJICHCTBHS, OLIYIIICHUEM
pocTa o61ieit 3P heKTUBHOCTH
IIPU paclpeaesieHUH TPOSKTHBIX
3a/1a4 B COOTBETCTBUU C
CHJIBHBIMU KOMITE€TEHTHOCTHBIMU
Y SMOIIMOHAJIBHBIMU CBOMCTBAMHU
YJIEHOB NNPOEKTHOM I'PYNIBL.

1. Opranuzanus
Hay4yHOro IOAXOJa U
yyBcTBa «Bce B onHON
KOMaHZe» 4Yepe3 ydacThe
CTYJIEHTOB B IPOBEIECHUU
KPYTJIBIX CTOJIOB U
CEMHUHAapOB.

2. ®opmupoBaHHE
BEPTUKAIBHBIX CBA3EH U
(opManbHBIX IIPaBUII
XKU3HU TpU TPOBEICHUU
CTYIECHYECKHX KOHKYPCOB

CTpykTypa u coaep:kaHue y4eOHOM AMCUHUILIMHBI
HucuunnuHa mnpenogaeTcss CTyA€HTaM B 6-OM  ceMecTpe.
JTMCHMILIMHBI COCTaBIAET 6 3aUeTHBIX eAUHHMIL, 216 ak. Jacos.

OO0mas  TpyI0eMKOCTb



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

Kanenaapublid miian

Ne | Ne | HaumeHoBaHue pa3jena Buabl yueOHoit ATTeEcTa Makcn
P | T (TeMbl) UCHUILIHHBI JeATeIbHOCTH (B 4acax) uus MaJlb-
a e pa3nena HBIN
3 M (¢opma ) (ERR
i bl ) © 3a

A = *%x
e = < paszzaen
) | g‘ = &)
E ~
a = « =
= 2, = =
e = Q) 2 05
s |E|g 2|2
=] = = = Q
1 1 OO1ue cBegeHus o 20 ) 2/1 16 KP1 25
MEePEeXOHBIX IpoIieccax
Koporkue 3ambikanust B | 29/2
2 crucTeMax 2 1/1 | 26
9JIEKTPOCHAOKEHHUS
[TepexoHbIe TIpOIIECCHI B 40 2
3 SIIEKTPHUYCCKUX MalTuHAX ’ ) 34
npu TpexQasHbIX
KOPOTKHX 3aMBIKaHHIX
To exda3zHoro 36
4 KH Tpex(dazHor 1 1| 2
KOPOTKOT'O 3aMbIKaHHUs
2 [IpakTHYeCcKHre METOIBI 38/2 2/1 KP2 25
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* - COKpalleHHOe HauMEHOBaHKE (POPMbI KOHTPOJIS
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(nn) sK3aMeH
CoxkpaiieHHOe HauMeHOBaHHe (POPM TEKYIIIETO KOHTPOJIS U aTTEeCTAIH Pa3/IeNioB:

O0o3HaueHHE ITos1HOE HAMMeEHOBaHUE
KP KontponbHas padota
] OK3aMeH

Coaep:xaHue JIEKIIHOHHOT0 Kypca

Y4ebdHo-
Tembl JeKkuMu. Bcero
Bonpocskl, oTpadaTpiBaemMble Ha JIEKIHH a MeToaUtECKoe
’ Hacos ob0ecrieyeHune
1 2 3




Jlekust 1. Pexumbl cucreM  snekTpocHaOxkeHus.  [IpuunHel
BO3HUKHOBEHHUS  DJIEKTPOMATrHUTHBIX  IEPEXONHBIX  IIPOLECCOB.
Hasnadyenue pacueToB nepexoqHbIX IIPOLIECCOB.

1-5

Jlekuus 2. Buapl, mpu4vHbI U TOCJEACTBUS KOPOTKUX 3aMbIKaHUH.
OCHOBHbIE JIONYILEHUS MPU PACUYETOB TOKOB KOPOTKOTO 3aMBIKAHMUS.
PacueTHbie cxembl U mapaMeTpbl UX AIeMeHTOB. CXEMbI 3aMEIIeHUs 1
ux  mpeoOpasoBanms.  [IpuBeneHHe  mapamMeTpoB  AJIEMEHTOB
KOPOTKO3aMKHYTOH 1M1 K 0a3MCHBIM YCIIOBHSIM.

1-5

Jlektmst 3. IlepexonHselii mporecc B CHHXPOHHOM MamiumHe 0e3
nemndepHsix oOMoTok. IlepexoaHslil mporiecc B CHHXPOHHOW MalliHe
¢ JnemndepHbIMH OOMOTKaMH. YpaBHEHHE IEPEXOJAHOr0 Iporecca.
OCO0EHHOCTH PacyeTOB MEPEXOIHBIX ITPOLECCOB B 3JEKTPOIBUTATEIISAX.

Jlexius 4. KopoTkoe 3aMblkaHHE Ha 3a)KUMax TreHeparopa 0e3
ABTOMAaTUYECKOI O peryaupoBaHus BO30YKICHHUS. Kopotkoe
3aMbIKaHME  HA  3aKMMax  T[EHeparopa C  aBTOMAaTHYECKUM
perynvupoBanueM Bo30yxaeHusa. KopoTkue 3aMbIkaHus B yJaJ€HHBIX
TOYKaX CHUCTEMbl 3JIeKTpocHaOxkeHus. HauyanbHBII TOK KOPOTKOIO
3aMbIKaHUSI.

Jlexuus 4. Pacuer HayabHOTO 3HAYEHHUS TOKA KOPOTKOTO 3aMBIKAHUS.
Omnpenenenre Toka KOPOTKOTO 3aMbIKaHUS B MPOHU3BOJIBHBIII MOMEHT
BPEMEHH I10 PACUYETHHIM W TUIIOBBIM KpUBBIM. Pacuer Toka KOpOTKOro
3aMbIKaHUs 10 €ro oO0leMy U UHIWBUIYaIbHOMY M3MEHEHHUSIM. YUeT
AJIEKTPOJIBUTATENICH MPU pacueTe TOKOB KOPOTKOT'O 3aMbIKaHUs. YUeT
TOKOB KOPOTKOTO 3aMbIKaHHS CO3/aBa€MbIX JJIEKTPOJBHUTaTEIIIMU B
YCTaHOBKAaX COOCTBEHHBIX HYK]I TEIIJIOBBIX AJIEKTPOCTAHIIUMN.

1-5

Jlekimss 5. Merogq CHMMETPUYHBIX COCTaBIAOMMX. OCHOBHBIC
COOTHOUIICHUSI MEXJIY CHUMMETPUYHBIMH COCTABIISIIOIIUMU TOKOB H
HanpspDkeHud.  CONpOTUBIEHHWE  DJEMEHTOB  TOKAM  OTHEIbHBIX
IOCJIEIOBATEIILHOCTEH. CxeMsbl 3aMeIeHHs OTIENIBHBIX
nocnenoBarenbHocTell. Pesynptupytomnme 2J1C u conpoTHBICHHUS.

Jlekmmst 5. OOmme cBexenusi. OpHO(a3zHOE KOPOTKOE 3aMBIKaHHE.
JIByxda3Hoe kopoTkoe 3amblkaHue. J[Byx(]a3Hoe KOPOTKOE 3aMbIKaHUE
Ha 3eMJI0. YUYeT INEpPEeXOAHOr0 COMPOTHUBJICHUS B MECT€ KOPOTKOTO
3aMbIkaHus. [IpaBUIO SKBUBAJIEHTHOCTH NPSAMOM MMOCIE10BaTEILHOCTH.
KommuiekcHblie cxembl 3amernieHns. CpaBHEHHE TOKOB MPU Pa3IMYHbIX
BUJAX HECUMMETPHUYHOIO KOPOTKOIO  3aMblKaHus. BekTopHble
JuarpaMmMbl TOKOB U HaprDKeHHﬁ.

1-5

IlepeyeHb NPAKTHYECKUX 3AHATHH

Tema MNPAKTUIECCKOI'0o 3aHsATHUS. BOl'lpOCI)I,
OTpaﬁaTLIBaeMBIe HaA MPAKTUYECKOM 3aHATUHA

Bcero
JacoB

YuebHo-
MeToauYecKoe
odecmeueHue

1

3

CocraBnenue cxemsbl 3amenienus: tpexdasznoro K3. IIpuBenenue na-
pametpoB K3 k 6azucHbIM ycnoBusiM. TOUHBIN U MpUOIMKEHHBIN Me-
TOABI MPUBEACHNA B MMCHOBAHHBIX CAVMHHIIAX. HpI/IBeJIeHI/Ie K Oaszuc-
HbIM YCJIOBMSIM B OTHOCUTENbHBIX eauHMLIAXx. OnpexneneHue
PE3YIABTUPYIOIIETO CONPOTUBIIEHUSI KOPOTKO3aMKHYTOM LIETIH.

1-5

OnpeneneHne aBapuiHOTO TOKAa B MECTE 3aMbIKaHUS U IIEMIX aBTO-
Tpancpopmaropa. HaxoxxneHne HayaabHOTO 3HAYEHUS TEPUOIUYE-
CKOW COCTaBJIAIONIEN aBapuHHOTO TOKa. HaxoxJeHue TUHEeNHBIX Ha-
MIPSDKEHHUH B DJIGKTPUYECKU Majlo yAaieHHbIX oT K3 Toukax.

1-5




Ornpenenenrie MOIHOCTH U yIapHOTO Toka B MecTe K3 0e3 yuera u ¢ 2 1-5
Y4E€TOM JBUIATEIbHON HArPy3KHU.

IlepeyeHb 1a00paTOPHBIX padoT

YyeOHo-
Tembl 1abopaTopHBIX padoT. Bonpocsl, Bcero Yuebno
orpadaTrbiBaemMble HAa JJA0OPAaTOPHOM 3aHATHH YacoB METOaUHeCKoe
olecneyeHue
1 2 3
Perucrpanus n oroOpaxeHne KpuUBOM TOka Tpex(}a3HOro KOPOTKOTrO 2 1-5

3aMbIKaHUsA B DJEKTPUYECKOM CETH, IHUTAIOLIEHCS OT MCTOYHUKA
MPaKTUYECKH OCCKOHEYHON MOIIHOCTH

Perucrpanuss u oroOpaxkeHHe KpUBOH TOKa Tpex(a3zHOro KOPOTKOTO 2 1-5
3aMBIKaHUS B OJIEKTPUYECKOM CETH, NUTAIOIIEHCS OT CUHXPOHHOIO
reHeparopa OrpaHM4YeHHON MOITHOCTH

OHpGI[eJIeHI/Ie COOTHOHICHUSA TOKOB KOPOTKOI'O 3aMbIKaHHA Pa3JIMYHBIX 2 1-5
BHIOB IIPHU 3aMbIKaHUU B O,HHOﬁ U TOH K€ TOUKE CCTH, HHTanuIefI(ﬁI OoT
HNCTOYHHKA IIPAKTHYCCKU OeCcKOHEUHOI MOIITHOCTHU

3agaHus I CAMOCTOATEIbHOM padoThI CTYICHTOB

Beero Yu4eOHo-
Bonpoch! 1J1s1 cAMOCTOATEILHOIO U3Y4YeHHs (3a1aHus1) MeTOoHYeCKoe
uacos obecreyenue
1 2 3
Tok KOpPOTKOro 3aMblKaHWsi B IIPOU3BOJIbHBI MOMEHT BpPEMEHH. 64 1-5
Y CcTaHOBUBIIMICSA PEKUM KOPOTKOT'O 3aMBIKAHMUS.
PacueTbl TOKOB KOpPOTKOTO 3aMbIKaHUs B 3JIEKTPOYCTaHOBKax 64 1-5

HanpspkeHueM 10 | kB. Pacder TOka KOPOTKOrO 3aMbIKaHUSA C
ucnosnb3zoBanuem [1K.

IIpuMeHeHne MeToAa pPacyeTHBIX KPUBBIX MJId pacdyera HECHM- 64 1-5
METPUYHBIX KOPOTKHUX 3aMbIKaHWH. 3aMbIKaHUE Ha 3€MJII0 B CETSX C
U30JIMPOBAHHON HEUTPAJIBIO.

PacuerHo-rpaduyeckasi padbora He MpeIyCMOTPEHA Y4eOHBIM IJIAHOM
KypcoBasi padora He npexycMoTpeHa y4eOHbIM IJIAHOM

OobOpa3oBare/ibHbIE TEXHOJIOTMH

B coorBercTBUM ¢ TpeGoBaHMsIMU OOpazoBarenbHOro cranaapra HUAY MUOU 1no
HanpasiieHut0  noArotoBku 13.03.02 «DnexTposHepreTuka M 3JIEKTPOTEXHHUKA) pealn3alus
KOMIIETEHTHOCTHOTO IOAXO0Ja IpelyCMaTpUBAeT IIMPOKOE UCIOJIb30BAHUE B yUEOHOM IpoLecce
aKTUBHBIX U UHTEPAKTUBHBIX (DOPM MTPOBEICHUS 3aHATHI:

1) pa30op KOHKPETHBIX CHUTYyallMil MpH pEIIeHUH 33Jad MO0 KOHTPOJBHBIM 3aJIaHUSIM;

2) pa30op KOHKPETHBIX CUTyallui TNpHU TMPOBEACHUU JIEKIIMOHHBIX 3aHATHUN, B TOM YHUCIIE
B (popMe KOJUTOKBUYMOB;

3) BHeayIUTOpPHYIO pabOTy B paMKax TEKYIIMX BHEAYJUTOPHBIX KOHCYJIbTAllUH C LEIbIO
(dbopMHUpOBaHUS U Pa3BUTHA MPOPECCUOHATBHBIX HABBIKOB 00YYaIOLINXCS.



B pamkax y4eOHBIX KypCOB MOTYT OBITh MPEIyCMOTPEHBI BCTPEUYHU C MPEIACTABUTEISIMU
KOMIIaHUHM, YHHUBEPCUTETOB, TOCYJAPCTBEHHBIX W OOIIECTBEHHBIX OpraHU3allMi, MacTep-KIacChl
9KCNEPTOB U CHEIUATUCTOB.

WudopManinoHHbIe TEXHOJIOTHUH, HCIOJIB3yeMbIe IMPHU OCYIIECTBICHHH 00pPa30BaTEILHOTO
rporiecca 1Mo JUCHUIIINHE «DJIEKTPOMAarHUTHBIE TIEPEXOAHBIC MPOIIECCHI B AJIEKTPOIHEPTETUHICCKUX
CHUCTEMax»:

1) camocTosiTenpHas paboTa CTYICGHTOB C UCIIOJIh30BaHUEM MH()OPMAITMOHHOW CITPaBOYHOU
cuctembl MOC;

2) akTUBHasg paboTa ¢ COBPEMEHHBIMHM TaKEeTaMH IMPHUKIATHBIX MPOrpamMM i 00paboTKH
pe3yIAbTATOB IKCIIEPUMEHTATBHBIX JaHHBIX.

[IpakTUueckast MOArOTOBKA IPH peaanu3aluy y4eOHON JUCIUTUIMHBI OPraHU3yeTCs MyTeM
MIPOBEJICHUS MPAKTUUECKUX 3aHATHH, TPETyCMATPUBAIONINX YUACTHE 00YUYAIONINXCS B BBITIOJTHCHUH
OTJIENBHBIX AJIEMEHTOB Pa0OT, CBA3aHHBIX ¢ OYAYIIeH MPOPECCHOHATBHON NEATeIHbHOCTHIO.

[IpakTHueckas MOATrOTOBKA TaK)Ke BKIIFOYACT B ceOs 3aHATHS JIEKIIMOHHOTO TUIIA, KOTOPHIE
MPeAYyCMAaTPUBAIOT Tiepenavy yueOHor nHpopManuu 00yJaronuMes, HeOOXO0UMOM ISt
MOCIIEAYIOLIETO BHIMOTHEHUS paboT, CBSI3aHHBIX ¢ Oyayiiel mpodecCHOHaIbHOM AeSTENbHOCTDIO.

DoH/ OLICHOYHBIX CPEICTB
q)OH[[ OLNCHOYHBIX CPEACTB 110 JUCHUIIIINHE obecrieunBaeT IMPOBEPKY OCBOCHUA
IUIAHUPYEMBIX PE3yJbTaTOB O0Oy4eHHsS (KOMIETEHLUMH M HX MHIUKATOPOB) IOCPEICTBOM
MEPOTPUATHIA TEKYIIETO, PYOSKHOTO M MPOMEKYTOYHOTO KOHTPOJIS IO AUCIUTUINHE.
CBs13b MCKOY (I)OpMI/IpyeMLIMI/I KOMIICTCHIIUAMHU H (1)OpMaMI/I KOHTPOJII HX OCBOCHHUA
MIpeJiCTaBjIeHa B CeAyIOLIel Tadnuiie:

HanmenoBanue
Ne Kon n HanMeHoBaHMEe MHAUKATOpa HanmenoBanue

KOHTPOJIHPYEMBIX .
n/m JOCTUKEHHS] KOMITETEHIU I OIICHOYHOT'O CPEJCTBA
pasnenoB (TeMbl)

BxoaHoi KOHTPOJIb

BOHpOCLI BXOIJHOTI'O

1 | BxoaHoif KOHTPOJIb
KOHTPOJISA (YCTHO)

ATTeCTaI_[I/IH pa3aciios, TeKy'H_II/Iﬁ KOHTPOJIb YCIICBACMOCTH

1 | KopoTkue 3aMbIKaHUsI B
cUCTeMax
AIEKTPOCHAOKEHHS,
TOKHU Tpex(ha3HbIX
KOPOTKUX  3aMbIKaHUI
(x.3.), MEPEXO0/IHBIE
MIPOLIECCHI pu
Tpex(a3HbIX K.3.

3-1IK-4;V-11K-4; B-IIK-4 KonTponsHas padora 1

2 | IlpakTrueckne MeTOJIbI

3-11K-4;V-11K-4; B-IIK-4 KonTponbnas padora 2
pacuera TOKOB K.3.

[TIpomexxyTouHas arrecranus

BOHpOCLI K 3K3aMCHY

1 | Dx3amen 3-11K-4;V-11K-4; B-11K-4
(muchMEHHO)

O1eHOYHBIE CpEeNCTBA Il BXOAHOTO KOHTPOJISL MPEACTABISIOT COOOM BOMPOCHI, KOTOPHIE
3a/Iaf0TCS CTYJIEHTaM B YCTHOU opme.

B kadecTBe OIIEHOYHOTO CpEACTBA TEKYIIETO KOHTPOJS WCIOJIB3YIOTCS YCTHBIA U
MMUCbMEHHBINA OMPOC, BHITIOJIHEHHUE MPAKTHYECKUX KOHTPOJIBHBIX 3aJaHUH.

B kadecTBe OIIGHOYHOTO CpEICTBA AaTTECTAllMM pasjiesia MCIOJIB3YIOTCS HUTOTOBast



KOHTpOJIbHast paborTa.

st mpOMeXyTOYHOM aTTecTal NpelyCMOTPEHbI IK3aMEHAIMOHHBIE BOIIPOCHI.

[To uroram oOy4deHUsI BEICTABIISIETCS IK3aMEH.

Bonpochl BXOJHOT0 KOHTPOJIsI

1. IlepeuncinuTe 3aKOHBI KOMMYTAIIUH.

2. Tpexdazupie nenu. Omnpenenenus B Tpexdasubix wnemsx. Kakumu A0CTOMHCTBaMU
O0BSICHSIETCS LIMPOKOE paclpocTpaHeHne TpexdazHbIX Lernel B s3HepreTuke?

3. MouHocTy B LEMsIX MNepeMEeHHOro TOKa. MTrHOBEHHAas, aKTMBHAs, pEaKTHBHAs, MOJHAs
MomHocTd. Koaddurment momuocTy.

4. IlonsiTHe 0 BXOJHBIX M B3aUMHBIX MPOBOJUMOCTSIX BEeTBEH. Bxo/1HOE CONpOTUBIIEHUE.

5. Onexrpuueckas uens. Merounnku 3/1C u Toka. [IpueMHUKH JIEKTpUYECKON SHEPTUH.

6. SIBeHust CaMOMHAYKIIMU ¥ B3aMMOUHIYKIUU. B3auMHast ”HIYKTUBHOCTb.

7. Tpanchopmaropsl. OmnpenencHie CONPOTUBICHII 0OMOTOK TpaHC(HOPMATOPOB.

8. CootHouieHuss Mexay (a3HbIMU U JIMHEHHBIMU BEJIUYUHAMH TPU COCTUHEHUH
MIPUEMHHKOB 10 CXEME 3B€3/1a U TPEYrOJIbHUK.

9. Haznayenne HeHTpanpHOTO MpoBoja. Kak u3MeHATCs HANpsOKEHUS U TOKHU MOTPEOHUTENs
ANEKTPOIHEPTHHU B YETHIPEXIPOBOAHON Tpex(a3zHOW CUMMETPUYHONW CUCTEME MpPH OTKIIOYECHUU
HEHUTpaJIBLHOrO NMpoBoOJa?

10. Pacuer u u3mMepeHne MOIIHOCTH B TPeX(a3HbIX HETISIX.

Bonpoch! Tekymero KOHTpoJist

VYernbiii onpoc 1

1. KakoBbl OCHOBHBIE 3Talbl Pa3BUTUS HCCIECJOBAHMM M COBEPLICHCTBOBAHMS PacyeTOB
IIEPEXOIHBIX IPOLECCOB?

2. Kakue BHUIBI PEKUMOB U IPOLECCOB MMEIOT MECTO B CHUCTEMAaX 3JIEKTPOCHAOKEHHS
(CO0)?

3. Yro Takoe mapameTpbl pexuma u napamerpsl COC?

4. YTo mOHUMAETCS O] CTATHYECKON M pe3yIbTUPYIOIIEH YCTOMYUBOCTHIO?

5. Kakue npu4rHbI BOSHUKHOBEHHUS I1€PEXOIHBIX Ipoueccos B COC?

6. J171s1 yero HeoOXOAMMO PACCUUTHIBATH EPEXOAHBIE TPOLIECCHI?

7. KakoBbl MpUYMHBI NOSBIICHUS IEKTPOMAarHUTHBIX MepexoaHbIX npoueccoB B COC u ux
BO3MO>KHBIE ITOCIIEICTBUA?

8. KakoBbl OCHOBHBIE BUIbI KOPOTKUX 3aMbIkaHui (K3) 1 BEpoATHOCTH X BOZHUKHOBEHHUS B
aneMmeHTax COC B ceTsAX pa3Iu4yHOIO HalpsKEHUs?

9. Yro moHuMMaeTcss MOJ TEPMHUHOM «KOPOTKOE 3aMbIKaHHE», «IIPOCTOE 3aMbIKAHHUE»?!
KaxoBbl 0003HaueHHs BUJIOB 3aMbIKail B 3aBUCUMOCTHU OT PEKUMa HENTpaiu cetu?

10. Kakue ycnoBus 1 OCHOBHBIE IOMYIIEHUS IPUHUMAIOT TIpH pacdeTtax K37

11. Kak BBIOMpArOTCS W MEPECUUTHIBAIOTCS OA3MCHBIC YCIOBUS JUISI PA3IMYHBIX CTYIECHEH
HanpspkeHus COC?

12. 3aBucuT 1 pe3ynbTaT pacyera TokoB K3 oT Bb1O0Opa 6a3UCHBIX YCIOBH?

13. Ha yeM OCHOBaHBI TOYHOE M NMPUOIMKEHHOE NMPHUBEIECHUE CONPOTHBICHHH 3JIEMEHTOB
KOPOTKO3aMKHYTOH 1ienu (reHepatopoB, TpaHcdopmaropoB, JIDII u peakTopoB) B cxemax
3aMelIeHus?

14. KakxoBel menu pacuera K3? KakoBa mocnemoBaTenbHOCTh MPeOOpa3oOBaHUS CXEM
3aMelIeHHs pu pacyeTax?

15. Yro moHMMaeTCs TOJ AIEKTPUYECKON yHIaleHHOCThI0 Touku K3 OT mcTOYHMKA TH-
TaHus"?



VYeTHbli onpoc 2

1. Kakoii Bux uMeeT MpHHIMITAATIBHAS CXeMa MaIIuHbI ¢ JeMIdepHbIMU 00OMOTKaMu U 6e3
HUX?

2. Kak mporekaer nepexoanslid mpouecc nmpu K3 Ha 3akuMax CHHXPOHHOM MaIlMHBI 0€3
nemMidepHbIX 0OMOTOK?

3. Kakue 3Ha4yeHHs 31C U UHAYKTUBHOTO CONPOTHBIICHUS CUHXPOHHON MAallIMHbI Ha3bIBAIOT
NepexoaHbIMU?

4. Kakue 0coOeHHOCTH MepexoIHoTro mpoiecca nmpu K3 Ha 3akuMax CHHXPOHHOMN MaIllMHbBI ¢
nemMrQepHbIMI 0OMOTKaMu?

5. Kak onpenensitorcst CBEpXIEpEX0/IHbIE 3/IC U COMPOTUBIICHUS CHHXPOHHON MaIIUHBI?

6. Kakoii BuJ HMMEIOT BEKTOpDHBIC AMArpaMMbl CHHXPOHHOW MAIIMHBI C JeMI(EepHBIMU
o0MOTKaMu u 6e3 HUX?

7. Kak onucaTh  MNEpPEeXOAHBIM  MPOLECC  CHHXPOHHOM  MallMHBl  CHUCTEMOM
muddepeHaTbHBIX YpaBHEHUM B (pa3HBIX KOOpAHMHATaX?

8. Kak moxHO mpeobOpazoBaTh cucteMy audGhepeHIHaTbHbIX YPAaBHEHHH MEPEeXO0IHOTO
mporecca B a3HbIX KOOpAUHATAX B cucTeMy ypaBHeHuil [lapka-I'opeBa?

9. Kak omnwuceiBaeTcsi MEpeXOAHBIA MPOLECC B ACUHXPOHHBIX JABUTATENAX C TOMOIIBIO
cucrembl ypaBHeHuil [Tapka-I'opesa?

10. YUto mpencraBisitoT cOOOW CBEPXIEPEXOJHBIE 3AC W COMPOTHBJICHHUS ACHUHXPOHHBIX
JBUTATENEH 1 0000IIEHHBIX HArPy30K?

11. Kak u3MeHSI0TCS MOMHBINA TOK M €ro cocTaBisitonue npu Tpexdaznom K3 Ha 3a-xumax
reHeparopa 6e3 APB?

12. Kak Bnusier APB reneparopa Ha u3MeHnenue Toka rpu tpexdaznom K37?

VYerubiit onpoc 3

1. Kakoii Tox K3 Ha3bIBaeTCsl yJapHBIM U IIPU KAKUX YCIOBUAX OH BO3HUKAET?

. OT KakuX apaMeTpoB 3aBUCHUT yJapHbIA KOAPPUIUEHT?

. Kak ompenensiercs nefictByroliee 3HadeHue 1moHoro Toka K3?

. Kak u3MenseTcs noiaHbli TOK U ero cocrasistoniye npu K3 B ynanennsix Toukax COC?

DN AW N

. Kakumu BeIpakeHUAMU ONpENENseTcss NEPUOANYECKAs COCTABIIAIONIAS HAYaJIbHOIO TOKA
K3?

6. Kakoe paznnumne Mexay NepexoIHbIMH U CBEPXIIEPEXOAHBIMU TokaMu K3?

7. MOHO 1T aHAIMTUYECKH ONPEENNUTh TOK K3 B IpONU3BOJIBHBIM MOMEHT BpEMEHU?

8. Kakoli pexxuM Ha3bpIBae€TCs yCTaHOBUBLIMMCS?

9. Kak onpenenuts Tok K3 B ycTaHoBUBIIEMCS peskuMe?

10. Kak ompeagenuth HavampHOe 3HaueHwe Toka K3, co3maBaeMoro HMCTOYHUKOM
HEOTPAaHUUYEHHON MOIIHOCTH, T€HEPATOPOM, JIBUTaTeNIeM, 0000IIEHHON HArpy3KOM?

11. Ha yem ocHOBaH MeTOJl pacyeTHbIX KpuBbIX? KakoBa 005acThb NPUMEHEHUS 3TOrO
Metona’?

12. JIns1 kakux pacyeTHBIX yCI0BUH omnpenenaeHus Toka K3 npuMeHstoTcs TUIIOBbIE KpUBBIE?

13. Kak ompegensercst 3HaueHHe NEPUOIUYECKON cocTaBistomeil Toka K3 B pacueTHbIi
MOMEHT BPEMEHH 110 PACYETHBIM (TUIIOBBIM) KPUBHIM?

14. MoxHo nu mpu pacuere TOKOB K3 1Mo pacdyeTHBIM KpUBBIM OOBEIUHUTH B OJIMH
SKBUBAJIEHTHBIM MCTOYHHUK BETBb MHUTAHUS OT DJIEKTPUUYECKOW CHCTEMBbI C BETBSIMM MHUTAHHS OT
reHepaTOpOB KOHEYHOU MOIIIHOCTH?

15. B kakux ciryyastX MOXHO BBIIIOJHATH pacueT TokoB K3 1o ux obuemy n3MeHeHno?



16. Korma Bo3HHMKaeT HEOOXOOMMOCTH pacuyera TOKoB K3 mo MX HMHIMBUIYaIbHOMY
U3MEHEHHUIO?

17. Kak BBINOJHSAETCS pacyeT NpU MOANUTKE TOUYKH K3 CHHXpOHHBIMU (aCHHXPOHHBIMH)
nBUTATENIMU?

18. KakoBbl ocobeHHOCTH pacuera TOKOB K3 B 3JeKTpUUYECKHX CETsIX HampsbkKeHHueM 10 1
kB?

19. Kak ompeznensiercs akTUBHOE MEPEXOJHOE compoTuBieHue npu K3 Ha pa3inyuHbIX
CTYNEHAX paclpeIeICHUs JIEKTPUUECKON YHEPIUH B CETH HanpsikeHuem Ao 1 kB?

YcerHbi onpoc 4

20. KaxoBbl OCHOBHBIE JIOCTOMHCTBA METOJla CHMMETPHUUYHBIX cocTaBistonmx? Kak
orpenensercs: ocodast (aza?

21. B yeM CymHOCTbh OCHOBHBIX MOJIOKEHUN METO/1a CHMMETPUYHBIX COCTABIISIOMINX ?

22. B ueM coCTOUT pacueT HECUMMETPUYHBIX PEXHMOB IO METOAY CUMMETPHUYHBIX
COCTAaBJISIOIINX ?

23. Kak packiagpiBaeTcs HpPOM3BOJbHAS CHUCTEMa HECUMMETPHUYHBIX BEKTOPOB Ha TpHU
CUMMETPUYHbBIE CUCTEMBbI?

24. Kak 1o npou3BOJIBHO MTOCTPOSHHBIM CUMMETPHUYHBIM CHCTeMaM (IIpSAMOi, 00paT-HOW U
HYJIEBOM MOCJIEI0BATENLHOCTEN) IOJIYYUTh HECUMMETPUUHYIO CUCTEMY?

25. KakoBBI COMPOTUBICHUS MPSIMOH, OOpaTHOH M HYJIEBOH MOCIENOBATEIbHOCTEH
Pa3IMYHBIX AJIEMEHTOB KOPOTKO3aMKHYTOH 1enu?

26. IloueMy JuIsi OAHOTO M OrO JK€ JJIEMEHTAa JJIEKTPUYECKOM Lenu 3HAuYeHUs
cornpoTuBieHul npsamoit z1 , oOpatHoil z2 1 HyneBoil z0 mocneaoBaTeNbLHOCTEH B O0IIEM ciydyae
pa3IMYHBI?

27. Kak ompenensiorcs CONPOTHUBICHHUS HYJIEBOH IOCIENOBATENbHOCTH JBYX H
TPEeXOOMOTOUYHBIX TpaHC(HOPMATOPOB U aBTOTPAHCHOPMATOPOB?

28. Yem oOwsacHsercs TOT (akt, YTO compoTHBIeHHE Ha ¢da3zy I HyJIEBOM
nocneaoBarenbHoCcTH z(0) TpeXCcTep )KHEBOro TpaHc(hopMaTopa HE PaBHO COMPOTUBIEHHUIO Ha (azy
JUTSL TIPSIMOM TIocyieioBatenbHOCTH z1 , HO z1=72 , rae z2 - conpoTuBieHue Ha a3y A oOpaTHOM
MIOCJIE0BATENBHOCTH?

29. Kak cOCTaBIISIFOTCSI PAacUETHBIE CXEMbI 3aMELICHMs Pa3JIMYHBIX I1OCIEJ0BATEIBHOCTEN
KOPOTKO3aMKHYTOW LIENU MpU HeCUMMETpUYHbIX K37

30. KakoBbI 0COOEHHOCTH CXEMBbI 3aMEeIlEHHsI HYJIE€BOW MOCIEe10BATENbHOCTH?

31. Kak omnpenendroTcs pe3ylbTUPYIOIINUE COMNPOTHUBIECHUS CXEM 3aMELIEHUs pPa3HBIX
MOCJIEI0BATENBHOCTEN?

32. YUro Takoe nonepeyHasi He CUMMETpPHUS?

33. KakoBbI rpaHU4YHBIE yCIOBUS 115 BceX BUIOB K37

34. Kakoe pasznuuMe MeXIy CXeMaMu ~IpsAMOM, oOpaTHO W HyleBOH
MIOCJIE0BATEIBHOCTEN ?

35. Kak onpenenuTs TOKM U HaNpspKEHUS pH oaHodaszHoM K37

36. Kakoii BU1 IMEIOT BEKTOPHBIE IMarpaMMbl TOKOB U HampsiKeHUH npu ogHodazHom K3?

37. Kak onpenenuTs TOKM U HAIpsDKEHUS NpH ABYyXpazHoM K3?

38. Kakoii B UMEIOT BEKTOPHBIE IMarpaMMbl TOKOB M HaNpsKeHU rpu asyxdasznom K37?

39. Kak onpenenuTs TOKHM U HanpsbkeHus npu aByxdaznom K3 na zemiio?

40. Yro takoe kod(pumeHT B3auMocBs3u TOKOB? KakoBo ero 3Ha4eHHE ISl ONpeIeTICHUs
paznuuHbix BugoB K37

41. B yem 3akiro4aercsi IpaBUJIO SKBUBAJIEHTHOCTH NPSAMOM ITOCIIEN0BATEIBLHOCTH?



42. Yto npeacTaBisfioT cOO0H KOMIJICKCHBIE CXEMbI 3aMELICHNUs?

43. Kakoil BuJ HMMEIOT COOTHOLIEHUS MEXAY JOINOJHUTEIbHBIMU pPEAaKTUBHBIMU
COIPOTHUBIICHUSMH (TOKaMH, HAIPSHKCHUSMH ) TIPH pa3inuyHbIX Bugax K37

44. B xakux MPaKTUYECKHX CIy4asx BO3HUKAIOT HauOONbIINE (HAaUMEHBIIUE) 3HAUYCHUS
KpaTHOCTH TOKOB HECUMMETpHUUHBIX K37

45. Kak nedopMupyroTcsi BEKTOpHbIE AMAarpaMMbl TOKOB M HAIPSXKCHUH IPU Pa3IMUHBIX
Bunax K3 mo mepe ynanenus ot mecta K3 u mpu nmepexojie yepe3 tpancpopmarop?

46. Kak onpeaessitoTcsi TOkM HecUMMeTpUuHbIX K3 110 pacueTHBIM KpUBBIM?

3apanus AJ1s1 aTTeCTAlMH Pa3/iesioB

KonTpomnbnas padota 1: [[ist yqacTka 3J€KTPOIHEPTETHUECKON CHCTEMBI, MPEACTaBICHHOTO Ha
puc. 1 (McXomHbIE NaHHBIE MAPaMETPOB JIIEMEHTOB CUCTEMBI MPEJICTABICHBI HUXKE), COCTABUTH
CXCMY 3aMCHICHUSA B OTHOCUTCIIBHBIX CAMHHUIAX IIPH HpI/I6JII/I)KCHHOM IMPUBCACHUMU.

Harpwvaka 6

i Harpyska 5

Puc. 1 Y4acTok 3neKTpo3HEepreTH4ecKOi CUCTEMBI

Obo3nauennst Ha cxeme. Tunbl 1 napamerpsl diemenToB IIC

(7S — NeKTPOIHEepPreTHYECKas CUCTeMa,
S(,‘S: 1200 MBA. .'\,“',20,252 .m -1 3 \“)
(}l (52, (G3 — cuuxpoHHbie reneparopsl TBC-32V3:
Sion = 40,0 MB-A; U,on= 10,5 kB; X} =0,153; X5=0,187;

r I, 12 — tpanchopmaropst T/1-40000/110;
Suon= 40,0 MB-A:; u,= 10,5 %:;
7 3, 74 — tpanchopmaropsr T/ITH-40000/110;

Ston = 40,0 MB-A; sty = 17,5 % tty 5 = 10,5 %; tty o = 6,5 %,
I,RI , LR2 — Tokoorpanuuusaiome peakrops PbI" 10-2500-0,2V3;
W1, W2, W3 — qTuHUH 3JIEKTPONepe1auu;

Wl: [=50xm; X,,=04050mkm; Xo/Xq)=4.5
W2 [=20xkm; Xgy=0420 Om/km; Xy Xpy = 3,,0;
W3: I=40km; Xy=0413 Om/em; XXy =2,
Harpyzkn 1, 2, 3 Su=25MB-A; Ugpuou= 105 KB
Harpyska 5 Su=30MB-A; Ucpuon= 37,0 xB;
Harpyska 6 Sa=25MB-A; Ucpuon= 10,5 xB;



KonTtponbsHas padota 2: [yt yuacTka 3J€KTPOIHEPTETHIECKON CUCTEMBI, MPECTAaBICHHOTO
Ha puc. 1, npu Tpexdaznom K3 B 3amanHoM y3ie BBIYHCIIUTH Ha4yaJIbHOE 3HAYEHUE
nepuoMyeckoit cocrapisitoien Toka K3, mournocts K3, ynapusrit Tok K3.

Bomnpocsl Kk 3xk3aMeny

1. Kakue npu4unHbI BOSHUKHOBEHUS NIEPEXOAHBIX MpoieccoB B COC?

2. J1y1s yero HeoOXOAMMO PACCUUTHIBATH TIEPEXOTHBIC TPOLIECCHI?

3. KakoBbl puU4MHBI NOSIBIICHUS JIEKTPOMArHUTHBIX MEpexoaHbIX mpoueccoB B COC u ux
BO3MO>KHBIE ITOCIIE/ICTBUSA?

4. KakoBbl ocHOBHbIe BUIbI K3 1 BeposTHOCTH HMX BO3HUKHOBeHHUs B 3nemeHtax COC B
CeTSIX Pa3IMYHOr0 HaNpPsHKEHUs?

5. Uro mnoHuMaeTcs Moj TEPMUHOM «KOPOTKOE 3aMbIKAHHME», «IPOCTOE 3aMbIKaHUE»?
KaxoBbl 0003HaYCHHS BUIOB 3aMBIKAaHUI B 3aBUCUMOCTH OT PEKUMa HEUTpanu ceTu?

6. Kakue ycinoBusi 1 OCHOBHBIE IOMYIIEHUS IPUHUMAIOT TpH pacuetax K3?

7. Kak BBIOMPAIOTCS M MEPECUUTHIBAIOTCS 0A3MCHBIC YCIOBHS AJISl pa3IMYHBIX CTYICHEH Ha-
npspxkerust COC?

8. 3aBucut nu pe3ynbTar pacuera TokoB K3 oT BeiO0opa 6a3ucHBIX yCIOBHIA?

9. Ha yem ocHOBaHbI TOYHOE U MPUOTHIKEHHOE MPUBEACHUE COMTPOTUBICHHUI 2JIEMEHTOB KO-
POTKO3aMKHYTON 1lenu (reHepatopoB, TpaHchopmatopoB, JIOII u peakTopoB) B cxemax
3aMeleHus?

10. KakoBer menmm pacueta K3? KakoBa mocienoBaTelbHOCTh IMPEOOPa3OBAHUS CXEM
3aMelIeHus Ipu pacueTax?

11. Yro noHumaercs moJ1 JIEKTPUUYECKON yaleHHOCThI0 Touku K3 oT uctounnka nuranus?

12. Kakoit BUJI ©IMEET MPUHIMITHATIBHAS CXeMa MAIlIMHbBI ¢ AeMIpEepHIMH 00OMOTKaMu U 6€3
HUX?

13. Kak npotekaeT nepexoanblii mporecc mpu K3 Ha 3akuMax CUHXpPOHHOW MalluHbI 0e3
nemMidepHbIX 0OMOTOK?

14. Kakue 3HaueHus 51C U MHAYKTUBHOTO CONPOTUBIICHUSI CHHXPOHHON MAIIMHBI HA3bIBAIOT
MEePEXOIHBIMU?

15. Kakue ocobeHHOCTH nepexoaHoro mnpouecca npu K3 Ha 3a)kuMax CHHXpOHHOW MallliHbI
¢ nemndepHbIMH OOMOTKaMu?

16. Kak onpenenstoTcsi CBepXIepeXOoaHbIe 3AC U CONPOTHBIICHHSI CHHXPOHHOW MAITHBI?

17. Kakoii BuJ MMEIOT BEKTOPHBIE AHWAarpaMMbl CHHXPOHHOH MaIlWHBI C JeMI(epHbIMU
0o0MOTKaMu 1 6e3 HUX?

18. Kak  ommcaTh  mepexOAHbI  Hpolecc  CHUHXPOHHOW ~ MalIMHBI  CHUCTEMOM
nuddepeHIMaTbHBIX YpaBHEHHUH B (pa3HBIX KOOPAMHATAX?

19. Kak MoOXxHO mpeoOpa3oBaTh cucTeMy IU(QPepeHINaTbHBIX YpPaBHEHHH NEpEeX0aHOTO
nporiecca B (pa3HBIX KOOpJUHATaX B cucTeMy ypaBHeHui [lapka-T'opesa?

20. Kak omnwmcheIBaeTcsi TMEpPEeXOMHBIA TMPOLECC B ACHHXPOHHBIX JBUTATENSIX C TIOMOIIBIO
cucremsbl ypaBHeHuit [lapka-I"opesa?

21. Uro mpencTaBisioT COOOW CBEpXIEpPEXOIHBbIE 3JIC M CONPOTUBICHUS ACHUHXPOHHBIX
aBUraTeneil 1 0000IIeHHBIX Harpy30K?

22. Kak M3MeHsIOTCs MOJHBIA TOK U €ro cocTapistomue npu tpexdasHom K3 Ha 3axumax
reneparopa 6e3 APB?

23. Kak Bmusier APB renepaTopa Ha H3MEHEHHE ToKa IpH Tpexdaznom K3?

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

25. Ot Kakux MmapaMeTpoB 3aBUCHT yIapHbIA K03 durneHT?

26. Kak onpefiensiercst JeHCTBYIOMIEe 3HAYCHHE TTOJTHOTO Toka K3?



27. Kak u3meHseTcs MOJNHBINA TOK U ero coctaisitomue npu K3 B ynanenusix Toukax COC?

28. Kakumu BBIpOKCHHSIMU OTPEACIseTCs MEPHOoANYEecKasi COCTABIAIONIAast HAYAJIbHOTO TOKa
K3?

29. Kakoe paznuune Mexay MepexoIHbIMU U CBEpXIepexoaHbIMUA TokaMu K37

30. MOXHO JT1 aHAJTUTHYECKH OTpeIeTuTh TOK K3 B Tponu3BOIbHBIA MOMEHT BpeMeH!?

31. Kakoii pekuM Ha3bIBA€TCS YCTAHOBUBITUMCS?

32. Kak onpenenuth Tok K3 B ycTaHOBUBIIEMCS pexkume?

33. Kak ompeaenuTs HavanbHOe 3HadeHue Toka K3, co3zmaBaeMoro HUCTOYHUKOM
HEOTrpaHUYEHHOM MOIIHOCTH, TeHEPATOPOM, ABUTaTeIeM, 00001IEHHONW HAarpy3KOii?

34. Ha yeM OCHOBaH MeETOJ| pacyeTHhIX KpuBbIX? KakoBa 001acTb NPUMEHEHUS STOTO
Metozna’?

35. JIi1st KaKMX pacdyeTHBIX YCIOBHIA onpenenenus Toka K3 mpuMeHsoTcst TUoBbIe KpUBbIE?

36. Kak ompenensieTcs 3Ha4eHUE TIEPUOJTUUYECKON cocTaBJstomiei Toka K3 B pacueTHbIit MO-
MEHT BPEMEHH 10 PACUETHBIM (THUIIOBBIM) KPUBBIM?

37. Moxuo a1 nipu pacyere TokoB K3 1o pacueTHbIM KPUBBIM OObEAMHUTH B OJMH DKBHBA-
JCHTHBIA KMCTOYHHMK BETBb MUTAHUS OT DIEKTPUYECKOH CHCTEMbl C BETBAMU MHUTAHUS OT
reHepaTOPOB KOHEYHOM MOIIIHOCTH?

38. B kakux cirydasx MOKHO BBIMIOJHATH pacdeT TOKOB K3 1o ux o0meMy n3MeHeHHo?

39. Kora Bo3HHKaeT HE0OX0AUMOCTh pacyeTra TOKOB K3 10 MX MHAMBHIYaIbHOMY M3MEHE-
HUIO?

40. Kak BBINIOJNHSETCS pacyeT MpU NOANUTKEe TOYkH K3 CHHXPOHHBIMH (QCHHXPOHHBIMH)
IBUTATEIIMU?

41. KakoBbl ocoOeHHOCTH pacyeTa TOKOB K3 B 2IEKTpUYECKHX CETSX HampsikeHHeMm A0 1
kB?

42. Kak ompezaensieTcss aKTUBHOE NepexoqHoe compoTuBieHue npu K3 Ha pa3inuuHbIX
CTYIIEHSX pacHpeesIeHUs AIEKTPUUECKON SHEPTUU B CETU HanpsbkeHueM 10 1 kB?

43. KakOBBl OCHOBHBIE JIOCTOMHCTBAa METOJa CHUMMETPHUYHBIX cocTraBtommx? Kax
omnpeaensercs ocobdas daza?

44. B yeM CyIIHOCTh OCHOBHBIX IOJIOKEHUM METOIa CAMMETPUYHBIX COCTABIISIOMINX ?

45. B yeM COCTOUT pacueT HECUMMETPUYHBIX PEXKHMOB 110 METOJY CUMMETPUYHBIX COCTAB-
JISTFOIIUX ?

46. Kak packiazpiBaeTcs NPOM3BOJIbHAS CHCTEMa HECHMMETPUYHBIX BEKTOPOB Ha TpHU
CUMMETPUYHBIE CUCTEMBI?

47. Kak 1mo mpou3BOJIbHO MOCTPOEHHBIM CUMMETPUYHBIM CHUCTeMaM (IpsMoil, oOpaTHON U
HYJICBOM MOCIEA0BATEIBHOCTEN) OMYIUTh HECUMMETPUUHYIO CUCTEMY?

48. KakoBBl CONPOTUBIICHHSI TPSMOH, OOpaTHOW ™ HYJIEBOH MOCIEeIOBATEIHHOCTEN
Pa3IMYHBIX AJIEMEHTOB KOPOTKO3aMKHYTOH 1enu?

49. TloueMy JUI OJTHOTO U OTO K€ DJIEMEHTA dJIEKTPUIECKOH IIeTT 3HAYE€HUS COMPOTHUBIICHUN
npsIMOit Z1 , 00paTHOM Z; U HYJEBOH Zg MOC/IE0BaTEIbHOCTEHN B 001IeM Cilydae pa3aIuyuHbl?

50. Kak ompenensiorcs  CONPOTUBJICHUS HYJIEBOW  IMOCIENOBATEIbHOCTH  JIBYX U
TPeXO0OMOTOUYHBIX TpaHC(HOPMATOPOB U aBTOTpaHcHopMaTopoB?

51. Yem oObsicHsieTcs TOT (aKT, dYTO COMPOTUBIEHHME Ha ¢a3zy IS HyJIeBOU
MOCIIEZI0BATENBHOCTU Zg TPEXCTEP)KHEBOIO TpaHc(opMmaTropa HE PaBHO CONPOTUBICHHMIO Ha (a3y
JUIS TIPSIMOM TTOCJIEIOBATeNIbHOCTH Z1 , HO Z1=Zy , TJ€ Z - CONPOTUBIIEHUE Ha (a3y [ oOpaTHOMN
MOCJIeI0BATENHHOCTHU?

52. Kak cocTaBISIFOTCS pacdeTHBIE CXEMBl 3aMEMICHUs Pa3IMYHBIX IOCIE0BATEIHHOCTEH
KOPOTKO3aMKHYTOW LIeNU Npy HecUMMETpu4HbIX K37



53. KakoBbI 0COOCHHOCTH CXEMBI 3aMEIIIEHUS HYJIEBOH MOCIEI10BaTEILHOCTH?
54. Kak ompenensioTcss pe3ylbTHUPYIOLIME COMPOTHUBJICHHUS CXEM 3aMEIEHUs] Pa3HBIX

HOCIEO0BATEILHOCTENR?

55. Yto Takoe nomnepeyHasi He CHMMETpHUsL?
56. KakoBbl rpaHUYHBIC YCIIOBHS 17151 Bcex BU0B K37
57. Kakoe  paznumume  MeXAy  CXeMaMH  NpsAMOH, OOpaTHOH M HYJIEBOH

OCJIEN0BATEIILHOCTEN?

58. Kak onpenenuTs TOKH M HanpspKeHUs mpu oaHodazHom K3?

59. Kakoii BuJ IMEIOT BEKTOPHBIE TUarpaMMbl TOKOB M HANPsDKEHUH 1pu ogHO(pazHOM K3?
60. Kak onpenenuts TOKM U HaNpspKeHUs npu 1Byxdaznom K3?

61. Kakoii Bu1 UMEIOT BEKTOPHBIE IUAarpaMMbl TOKOB U HaNpshKeHUH npu 1Byxdaznom K3?
62. Kak ompenenuTs TOKH U HanpspKeHUs pu aByxdazaom K3 Ha 3emitio?

63. B gem 3akimogyaercs mpaBUIIO SKBUBAJICHTHOCTHU MPSMON TIOCIIE0BATEIIBHOCTH?

64. Uto nmpencTaBisitoT cOOOH KOMILJIEKCHBIE CXEMBbI 3aMelleHns?

65. Kakoii BuJI HMEIOT COOTHOIICHHS MEXIy JOINOJHUTEIbHBIMU PEAKTUBHBIMU

COIPOTUBIICHUSMU (TOKaMU, HAMPSHKEHUSMH) TP pa3au4HbIX Bugax K37?

66. B Kkakux NpakTUYECKUX CIy4dasX BO3HHUKAIOT HAWOOINbLIMEe (HAUMEHBIINE) 3HAYCHUS

KpaTHOCTH TOKOB HecUMMeTpUuYHbIX K3?

67. Kak nedopmMupyroTcs BEKTOpPHBbIE AMArpaMMbl TOKOB M HAIPSKEHHUN MPH Pa3TUYHBIX

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

68. Kak onpenenstoTcst TOku HecUMMeTpu4HbIX K3 1o pacueTHbIM KpUBBIM?

I xkanb1 OIICHKH 06p330BaTeJIbHLIX IlOCTI/DKeHI/Iﬁ

Bbanasl | Baaasl 3a |Ouenka (0as
(UTOrOBOI | pa3menbl | 3a OTBET Ha
. J TpeOoBanus Kk 3HAHUAM
[PEUTHHTOBOH IK3aMeHe)
OLIEHKN)
90-100 45-50 «omauynoy | OUEHKa «OTIMYHO» BBICTABISETCA CTYIAEHTY, €CJIM OH BBIMOJHUI
45-50 KOHTPOJIbHYIO pa0OTy Ha OLIEHKY “OTIUYHO”, MOKa3aj TIIyOOKHe U

IOpOYHble 3HAaHUS B O00JACTH MEPEXOJHBIX MPOLECCOB B
AIIEKTPOIHEPIeTUYECKUX CUCTEMaX, IPUYUH UX BOSHUKHOBEHUS U
MOCJIEACTBUM BO3/EHUCTBUS TOKOB KOPOTKHX 3aMbIKaHWH. 3HaeT
PEXKHUMBI CHCTEM 3JIEKTPOCHAOKEHMSI, MPUUYUHBI BO3SHUKHOBEHMS
AJIEKTPOMAarHUTHBIX NMEPEXOIHBIX IMPOLECCOB, BUABI, IPUUUHBI U
MOCHEACTBUSI KOPOTKUX 3aMbIKaHWM, OCHOBHbBIE JONYLIEHUS HpPU
pacueTax TOKOB KOPOTKOI'O 3aMbIKaHUS, IEPEXOAHBIE NIPOLIECCHI B
AIIEKTPUYECKUX MAIIMHAX, MOHITHE HA4YaJbHOTO TOKa KOPOTKOIO
3aMbIKaHUS. YMEET COCTaBJIATb M YUTaTb DPACUETHBIE CXEMBI,
CXEMBbI 3aMEIIEHUs], BBINOIHITh UX MPE0O0pa30BaHUs, ONPEILISITh
[apaMeTpsl  JJIEMEHTOB  CXEM, OCYIIECTBIATH IPUBEICHUE
[apaMeTpPoOB AJIEMEHTOB KOPOTKO3aMKHYTOM ILenu K Oa3uCHBIM
yclIoBUsM. Biageer MeTonuKol pacdera mapaMeTpoB 3JIEMEHTOB
CXeM y4acTKOB AIIEKTPOIHEPreTUYECKOM ceTH,
SKBUBAJIEHTUPOBAHUS CXEM, IIPUBEACHUS NapaMETPOB JIEMEHTOB
cxeMmbl K OaszucHbIM ycnoBusiM. Ilpu sTom He 3arpyaHsieTcs ¢




OTBETOM IIPH BHJIOM3MCHCHMM 3aaHUM, MCIIONIB3YEeT B OTBETE
MaTepHuaJl JONOJHUTEIBLHOMN JINTEPaTyphl

70-89

35-44

«xopouLoy
35-45 6annoe

OlLleHKa «XOpOIII0» BBICTABISIETCS CTYACHTY, €CJIU OH BBITTOJHIII
KOHTPOJIbHYIO pabOTy Ha OLEHKY “XOpOIIO”, TMOKa3ajl XOpOoIlne
3HAHUA B obnactu MePEXO0THBIX MPOIIECCOB B
ANIEKTPOIHEPIETUUECKUX CUCTEMAaX, MPUUYUH UX BO3HUKHOBEHUS U
MOCJIEJCTBUI BO3JEHCTBUSI TOKOB KOPOTKMX 3aMbIKaHUH. 3HAET
PEKHUMBI CHCTEM DJIEKTPOCHAOKCHHMSI, MPUYUHBI BO3SHHUKHOBCHHS
ANIEKTPOMArHUTHBIX TEPEXOAHBIX IMPOIECCOB, BUIbI, MPUYUHBI U
MOCJIC/ICTBHSI KOPOTKUX 3aMBbIKaHWM, OCHOBHBIE JOIMYIICHUS MPHU
pacyeTrax TOKOB KOPOTKOT'O 3aMBIKaHHUs, TIEPEXOIHBIC MTPOIIECCHl B
ANEKTPUUYECKUX MAIIUHAX, MOHSITHE HAYaJIbHOTO TOKA KOPOTKOTO
3aMBbIKaHUSA. YMEET COCTaBISATh M YWUTAaTh PACUCTHBIE CXEMBI,
CXEMBbI 3aMEIIEHHUs, BBIMOJIHATh UX MPeoOpa3oBaHusl, OMPEIEIAThH
mapamMeTpbl  3JIEMEHTOB  CXEM, OCYIIECTBIATh IPUBEICHUE
MapaMeTpoB JJIEMEHTOB KOPOTKO3AaMKHYTOW IIeMH K Oa3uCHBIM
ycioBusaM. Brnameer Meroaukol pacyeTra mapaMeTpoB DJIEMEHTOB
cXeM Y4aCTKOB AIIEKTPOIHEPTETUUECKOM cerw,
AKBUBAJICHTUPOBAHUS CXEM, MPUBEACHUS IMapaMETPOB 3JIEMEHTOB
CXeMbl K Oa3ucHbIM ycioBusM. Ilpu 3TOoM He momyckaer
CYIIIECTBEHHBIX HETOYHOCTEH B OTBETE Ha BOMPOC.

60-69

30-34

«y008671eme0-
PUMeENbHOY

30-35 6annoe

OrneHka «yIOBIETBOPUTEIBHO» BBICTABISETCS CTYIEHTY, €CIIH OH
BBITIOJTHUJ KOHTPOJILHYIO pabory Ha OLICHKY
“yIIOBIIETBOPUTEIBHO”, MOKa3aJl YJOBJIETBOPUTEIbHbIC 3HAHUS B
00JIaCTH TIEPEXOAHBIX MPOIECCOB B AIIEKTPOIHEPreTHUECKUX
cUcTeMax, TMPUYAH WX BO3HUKHOBEHHS U  TIOCIEACTBUI
BO3/ICHICTBUSI TOKOB KOPOTKMX 3aMBIKAHUH. Y IOBIECTBOPUTEIHHO

3HACT PEIKUMBI CUCTEM 3JI€KTp00H36)KeHI/I$I, IMPUYIUHBL
BO3HHKHOBCHHUSA OJJCKTPOMAIHUTHBIX IICPEXOAHBLIX IIPOLCCCOB,
BUJbI, IPUYUHBI U HOCJICIICTBI/Iﬁ KOPOTKHUX BaMI)IKaHI/IfI,

OCHOBHBIC  JIONMYIIEHUS HPU pacyerax TOKOB KOPOTKOIO
3aMbIKaHUs, MEPEXOAHbIE MPOILIECCHl B AJIEKTPUUYECKUX MallllHaX,
MOHATHE HA4YaJbHOTO TOKAa KOPOTKOIO 3aMBIKAHUA. YMeeT
YIIOBJIETBOPUTENBHO COCTaBISATh M UYHUTATh PACUETHBIE CXEMBI,
CXEMBI 3aMElICHNUs, BBIIOJIHATh UX MPeoOpa3oBaHus, ONpeaesiTh
napaMeTpsl  3JEMEHTOB CXE€M, OCYIIECTBISATh IPUBEICHHUE
apaMeTpoB HJIEMEHTOB KOPOTKO3aMKHYTOW IIeNu K Oa3uCHBIM
YCIOBHSAM. YJIOBIETBOPUTENIBHO BJIAJEET METOAMKON pacyera
[IapaMeTPOB JJIEMEHTOB CXEM YYacCTKOB JJIEKTPOIHEPIeTUYECKOU
CeTH, DSKBUBAJICHTUPOBAHUSA CXE€M, NPHUBEIEHUS NapaMeTpoB
HJIEMEHTOB CXEMbI K 0a3ucHbIM ycnoBusaM. [Ipu 3Tom He ycBou
BCEX  JeTajel, JOMyCKaeT  HETOYHOCTH,  HEJO0CTaTOYHO
NpaBUJIbHbIE (bopMyITHPOBKH, HapyILICHUS JIOTUYECKON
N0CJIEI0BATENIBHOCTH B M3JI0KEHUH MaTepuaa.

MeHee 60

meHee 30

«Heyoose-

MBOPUMETILHO»
0-29 6annoe

OlLieHKa «HEYJOBJIETBOPUTEILHO» BBICTABIISIETCS CTYACHTY, €CIU
OH BBITIOJTHHJT KOHTPOJIBHYIO pabory Ha OIICHKY
“HEyJOBIIETBOPUTENLHO, HE TIOKa3aJdl 3HaHUN B objactu
MEePEXOHBIX MPOIECCOB B JJIEKTPOIHEPTETUUECKUX CHUCTEMaX,
MPUYUH UX BO3HMKHOBEHHUS M TOCIEICTBUM BO3JEHCTBUSI TOKOB
KOpPOTKMX  3aMblkaHui. He  3HaeTr  pexuMbl  CHUCTEM
AIIEKTPOCHAOKEHHUS, MIPUYUHBI BO3HUKHOBEHHUS
ANIEKTPOMATrHUTHBIX TEPEXOAHBIX IMPOIECCOB, BUIbI, MPUUUHBI U
MOCJIE/ICTBHUSI KOPOTKUX 3aMbIKaHWM, OCHOBHBIE JOIMYIICHUS MPHU
pacyeTrax TOKOB KOPOTKOT'O 3aMBIKAHUS, IEPEXOHBIC MTPOIIECCH B




NIEKTPUUYECKUX MAIIMHAX, IOHATHE HAYaJIbHOTO TOKA KOPOTKOIO
3ambIKanusg. He YMCECT COCTABJIATH U YUTATHb PACUCTHLIC CXCMBI,
CXEMBI 3aMEUICHNUs, BBIIOJIHATh UX MPeoOpa3oBaHus, ONpeaesiTh
napamMeTphbl 3JIEMCHTOB CXEM, OCYHICCTBJIATH IMPUBCACHUC
apaMEeTPOB 3JIEMEHTOB KOPOTKO3aMKHYTOM Ienu K Oa3uCHBIM
ycioBusM. He Biameer MeTonMKOM pacdera IapameTpoB
JJIEMEHTOB CXEM  YYacTKOB  3JIEKTPOIHEPIeTUUECKOM  ceTH,
9KBUBAJICHTUPOBAHUA CXEM, IIPUBCACHUA MAPaMCTPOB 3JICMCHTOB
CXEMBI K 0a3MCHBIM YCIOBHSIM.

Cymma Onenka mno 4-x 3auer Onenka T —
0aJI0B 0aJILHOM IMIKaJIe (ECTS) pazant
90 - 100 5 (OTJIMYHO) A OTJIMYHO
85— 89 B OYEHb XOPOIIIO
75— 84 4 (xoportio) C XOPOIIIO
3a4TEHO
70—-74
6569 D YIOBJIETBOPUTEIILHO
60 — 64 3 (YAOBICTBOPUTEILHO) E MIOCPEJICTBEHHO
HE
Hwxe 60 | 2 (HEyIOBIETBOPUTEILHO) SAUTCHO F HEYZOBJIETBOPUTEIBHO

YueOHO-MeTOANMYeCKOEe U MHPOPMALIMOHHOE o0ecriedeHue y4eOHoM

JTUCIHHUIIIHHBI
OcHoBHas nuTeparypa:

1. IlepexomHbIC MPOLECCHI B AJICKTPOIHEPTETUUECKUX CUCTeMax: ydeOHoe mocooue / A. E.
Becenos, A. C. Kapnos, I'. II. ®actuii, B. B. fpomesuu. - Mypmanck: MI'TY, 2015. — 134 c.

https://e.lanbook.com/book/142607

2. Kupununa, O. WM. Ilepexomnble mpoIecchl B 3JICKTPOIHEPTETHUECKUX CHUCTEMAX:
nabopaToOpHbBIN TpakTUKyM : yuebHoe nocodue / O. W. Kupununa. — benropox : BI'TY um. B.I'.
[yxoBa, 2021. — 43 c. https://e.lanbook.com/book/177587

3. Kupmmn, A. A. DneKTpoMarHuTHBIE TIEPEXOIHBIE MPOIECCHl B DJIEKTPOIHEPTETHYECKIX
cucremax : yaeOHoe mocobue / A. A. Kupmmma. — 2-¢ u3n. — noc. Kapasaeso : KI'CXA, 2016. —
40 c. https://e.lanbook.com/book/133720

JlononmHUTENbHAS IUTEPATYpA:

4. Hesperaunos, 0. M. Ilepexoanble mpolieccsl U MepeHanpspkeHus : yueOHoe mocooue /

0. M. Hespermunos, I'. IL

https://e.lanbook.com/book/142622

@actuit. - Mypmanck : MITY, 2017. - 180 c.

5. Cenbko, B. B. HecummerpuuHble 3J€KTPOMarHUTHbIE MEPEXOJHbIE MpPOLECCHl B
AIIEKTPOIHEPTETHUECKUX cucTeMax : yuebHoe nocoodue / B. B. Cenpko. — Camapa : ACU CamI' TV,
2015. — 54 c. https://e.lanbook.com/book/127587

[TporpammHuoe obecrieueHue u HTEpHET-peCypCHhl:

PyxoBopsiue ykazaHus 1o pacueTy TOKOB KOPOTKOT'O 3aMbIKaHUs M BEIOOPY
anekTpoobopynoBanus - http://www.normacs.ru/Doclist/doc/15G3.html

ITpaBuiia ycTpoicTBa ANEKTPOYCTaHOBOK (I1Y3) -
http://www.consultant.ru/document/cons_doc_LAW 98464/

MarepuajibHO-TEXHH4YECKOe o0ecredyeHrue Y4eOHOH TUCHMILTHHBI




Jlekiu mpoBoasTcs B yueOHoil aymutopum Ne3ll, ocHamieHHOM MeOenbl0 U
MYJIbTUMEANITHBIM 000pYIOBAHUEM JIJIS TIPE3CHTALIUI TI0 TeMaM JIEKIIMOHHBIX 3aHSATHI.

O6opynoBaHue:

IMocago4HbIx MecT — 62;

MenoBas gocka — 1;

ABTOMAaTU3MPOBAaHHOE paboyvee MECTO MPETIO1aBaTEIs:

Kommprorep Orion Asus — 1;

nporeccop — AMD Athlon(tm)IIx2220, 2.80 GHz;oneparusHas namsats — 4,00 Gb.

JIuneH3nOHHOE U CBOOOJHOE MPOTrpaMMHOE 00ecIIedeHre 00IIEero  MPopeCCHOHATHLHOTO
Ha3HAYCHUS,

DKpaH HACTCHHBIU C AJIEKTPONPUBOIOM — 1;

Komnouku Microlad B-72;

[IpoexTop mynbTumeanitneiii ASER 1 — 1.

JJ1st caMOoCTOSTENbHOM PadOThI CTYIEHTOB HCIOIB3YETCs KOMIIBIOTEPHBIN KIIACC C BBIXOJIOM
B UHTEPHET.

JlaGopaTopHble PaOOThI W TMPAKTUYECKUE 3aHITHUS TPOBOJATCS B CIICHUATM3HPOBAHHOU
ayauropun Ne523 «Jlaboparopus «DnekrpocHabxkeHuey. [lepeueHn 1abopaTopHOro 000PyA0BaAHHMS
IIpeJICTaBJIeH B TabiuLe

JlaGoparopus «2uekrpocHabxeHue» (aya.523)

Ha3nauenue: momenieHue JUisi IPOBEACHUS 3aHATUHN JICKIIMOHHOTO THIIA, MPAKTUYECKUX U
1a00paTOPHBIX 3aHSATHHA, TPYIIOBBIX W MHIMBUAYAJIBHBIX KOHCYJIBTALUH, TEKYIEro KOHTPOJIS U
MIPOMEXKYTOYHOM aTTecTaluu.

Ob6opynoBanue:

IMocanouHbIX MecT — 26;

Meinosas nocka -1;

Kommiexkt mebenu;

Pabouee mecTo npemnogaBates;

KomruiexT yueOHO-HarIsIHbIX TOCOOMI U TIaKaToB;

KoMIuiexkT nokymeHTanuu, MeTou4eckoe o0ecreueHue;

Jlaboparopusiii crenn 93 1M-C-K «OnekTpudeckre CTaHIIMU U MOJACTAHIIUU, CUCTEMBI U
CeTH, pesieifHas 3allluTa U aBTOMAaTHU3alUs JIEKTPOIHEPIeTUUECKUX CUCTEM, AIEKTPOCHAOKEHHEY;

TunoBoii koMIuleKT ydeOHOro ob6opyaoBaHus «CHcTeMa YIpaBlIeHUS ACHHXPOHHBIM
JBUraTesleM ¢ KOPOTKO3aMKHYTBIM pOTOPOM», UCIIOJHEHHE HacTosbHOE pyuHoe, CY-AJIKP-munu;

CreHn Juis  UW3yYyeHMs] OCHOB  3JIEKTPOOE30MacHOCTH M MpPaBMJI  3KCIUTyaTalluu
AEKTPOYCTaHOBOK SA-2688;

HaGop nns MoHTaxka B KOMHAT€ JJIEKTPOMOHTa)XKHHMKA CXEM YIpaBJICHUs TpeX(da3HbIM
ACHHXPOHHBIM JIBUTATENIEM C KOPOTKO-3aMKHYTBIM pOoTOpoM (yueOHOe 00opyaoBaHue) — 3.

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

KOPOTKOTO  3aMbIKaHHWS  Pa3JIMYHbIX | «DJIEKTPUYECKUE CTAaHUMM W TOJICTAHIUH,
1.7 |BWAOB NpH 3aMbIKaHMH B O,Z[HOEI U TOW | CHCTEMBI M CETH, pelelHas 3almra |
)K€ TOYKE CETH, TMHUTAIoMmelcs OT | aBToOMaTH3allusg AJIEKTPOIHEPTETUYECKUX
HMCTOYHUKA TMPAKTHYECKH OECKOHEYHOH | CHCTeM, DIIEKTPOCHAOKEHHEY,

MOIIHOCTH nHB. Ne 410124000002




YuyeOHO-MeToAN4YeCKHe PEKOMEHIAIMHU VISl CTYJA€HTOB

JucuummHa «OIeKTPOMAarHUTHBIE MEPEXOHBIE TPOIECCHl B AJICKTPOIHEPTETHUSCKUX
CUCTeMax» SIBISICTCS JUCIUIUIMHON BapHaTUBHOM dYacTW 0OMmEenpoeCcCHOHATBLHOTO MOIYJIS
y4eOHOro TUTaHa. 3HAHUS, TMOJYYEHHBIE 10 OCBOCHHIO JTUCIUIUIMHBI, HEOOXOJMMBI IIPH
OCYILIECTBICHUN MpOPECCHOHATBHOW JEeATENbHOCTH OakalaBpa, BBIIIOJIHEHUU BBITYCKHOMN
KBaJIM(DUKAIIMOHHOM paboThl U MU3yUYEHUU OCHOBHBIX JIUCUUIUIMH MO MPOQUITIO TOATOTOBKH.

Hinsa  3ddexTuBHOrO OCBOCHHSA  JUCIHHUIUIMHBL  CTYJIEHTaM HEOOXOAMMO MPOSBISATH
HauOOJBIIYI0 AaKTUBHOCTh BO BpEMs ayAMTOPHBIX 3aHSATHH, CJEelI0BaTh YKa3aHUSM BEIYILEro
MperoaBaTelis, BBHIIOIHATh CAaMOCTOSITENBLHYIO PabOTy B 00bEeMe, YCTaHOBJICHHOM paboueit
MIPOrPaMMO# TUCITUTUTHHEI.

JICKITMOHHBIE 3aHSATUS COCTABISIOT OCHOBY TEOPETHUECKOTO OOYYEHHUS U IO3BOJISIFOT
chopMUPOBATh CHUCTEMATH3UPOBAHHBIC OCHOBBI 3HAHWU MO JUCIUIUIMHE, MO3BOJISIOT PACKPBITH
HanboJee CI0KHBIE, OCHOBOIIOJIATAIOIIHE BOIIPOCHI.

B xoJie NEeKIIMOHHBIX 3aHATUN HAIJICKHUT KOHCIIEKTUPOBATh HanboJiee BajKHbIE MOJIOKEHUS
M3y4aeMOil TeMbl, a M0 OKOHYAHUM 3aHATHS 3a/laBaTh BOMPOCHI, BBI3BIBAIOLIUE 3aTPYAHEHHUS C
YCBOGHHEM paccMaTpuBaeMoil Tembl. PekoMeHyeTcs mepen CIeAyIOUUM JIEKIIMOHHBIM 3aHSITHEM
MOBTOPUTH MaTepHall PacCMOTPEHHOW TEeMbl, M3YyYUTh COBPEMEHHYIO JIUTEPATypPy, BBIOIHUTH
CaMOCTOSITENIbHYIO PadOTy B 3aJaHHOM OOBbeMe.

[TpakTuveckue 3aHATHS 110 JUCIUTUINHE MTO3BOJISIFOT MPOBEPUTH YCBOSHUE TEOPETUUYECKOTO
Matepuana, (GOpMHPOBATH MPAKTUICCKUE HABBIKM M YMEHUS TI0J] PYKOBOJCTBOM IPETIOaBaTEIIs,
YTIyOJIsIFOT, PACIIUPSIOT, ACTATH3UPYIOT TOJyUYEeHHBIC Ha JICKIIMH 3HaHus. [IpakThdeckoe 3aHsITHE
MpeIoyiaraeT BBHIMOJHEHHE [0 33JaHUI0 U TIOJ PYKOBOJCTBOM IMPENOJABaTeNsl OJHON WU
HECKOJIbKUX MPAaKTUYEeCKHX paboT. /[ yCHemHoro BBHIMOJIHEHHS MPAKTUYECKUX 3aJaHuil U
OCBOGHUSI TUCHUIUIMHBI TIepe]] KaXKIbIM MPAKTUYECKUM 3aHITHEM HEOOXOAMMO BBIyYUTh
TEOPETUYECKHII MaTepuand COOTBETCTBYIOIIEH TEMbI, MCIONB3YS KaK KOHCIEKT JEKIHH, Tak u
pexoMeHayemyto autepatypy. [lo pe3yiabTaTaMm BBIIOJHEHHUS MPAKTUYECKOW PaOOTHI MPOBOIUTCS
OLIEHKA TEKYIIEH yCIeBaeMOCTH, KOTOpasi CYMMHUPYETCS K pe3yJIbTaTaM aTTeCTalluy Pa3JIesioB.

JlaGopaTopHble 3aHATHS TMPEICTABISAIOT COO0OM B OOJBIIEH CTEMEHH CaMOCTOSTEILHOCTH
BEITIOJTHEHUE JTA0OPATOPHBIX paboT, YriayOJsSiOT W 3aKpeIUIIIOT TeOpeTHUYeCKUe 3HaHusA. Ha aTux
3aHATHUSX OCBAMBAIOTCS HABBIKM OKCIIEPUMEHTAIBHBIX CIOCOOOB aHalu3a JeHCTBUTEIBbHOCTH,
dbopMupyroTCs yMeHHUs paboTaTh ¢ MpUOOpaMH U COBPEMEHHBIM 00opyaoBaHueM. JlaboparopHoe
3aHSTHE TPOBOJUTCS B COCTaBE aKaJeMUYECKOW TPYNIbl C pas/ieleHHeM Ha MoArpynmbl. Jlis
YCTICLTHOTO BBIMOJHEHUS JTa0OpPaTOpPHBIX pPAa0OT ¥ OCBOEHUS JUCHMIUIUHBI CIEAyeT 3HAaTh
TEOPETUYECCKUI MaTephall COOTBETCTBYIONIEH TEMBI, YETKO CJIEJ0BATh METOJMKE BBIMTOJTHCHHUS
nabopaTopHBIX paboT, BBAAHHOW mperogaBareneM. [1o pe3ynbTaraMm BBHITIOTHEHUs Ta00paTOPHOM
paboOTBI MPOBOJIUTCS OIEHKA TEKYIICH YCIeBAEMOCTH, KOTOpas CYMMHPYETCS K pe3ysibTraraM
aTTeCTAIll! Pa3JIeNoB.

CamocrosiTennbHass paboTa TmojApasyMeBaeT IMojJ Cco00M MpopaboOTKy TEOpeTUYECKOro
MaTepuaga C HCIOJNIb30BAHHEM pPEKOMEHAYEeMOW JuTepaTypbl IO TOM WIM HWHOM TeMme,
MOCIEAYIOMUN OTYeT MO pe3yldbTaTaM CaMOCTOSTENbHOM paboTel B (opMe, YCTaHOBICHHOMN
MpernoaBaTeseM.

CpenctBoM HMH(POPMAIMOHHOW TOJACPKKHA OPraHU3AlUU  CAMOCTOSATEIHHONW PpPabOTHI
CTYJCHTOB B paMKaX YYeOHOW NUCIUIUIMHBI SBISIOTCS WH(GOPMAIMOHHO-00pa3oBaTellbHaAs Ccpeia
(MOC), snexrponHO-0MOMMOTEYHBIE cucTeMbl, AoctynHbie bBUTU HUAY MU®U, abonemeHT u
MIEPHOINKA.

J1J1s1 BBITIOJTHEHHUST CaMOCTOSATEIBHON PabOTHI CTYIEHTY HYXEH JIN0O TOMAITHUN KOMITBIOTEP
C IOCTYIIOM B UHTEPHET, MO0 KOMIbIOTepHBIE Kiiacc No222.



Kaxnp1it cTyieHT nMeeT cBOM JIOTMH U napodib Juist Bxoga B MOC.

MeTtoanuyeckue peKOMEHIAUM AJIs penoaaBareaen

Ha nepBoM 3aHsATHY 1O TaHHOW Y4eOHOU AMCIUIIMHE HEOOXOAMMO 03HAKOMUTH CTYJCHTOB
C TOPSAKOM €€ HM3YYCHHS, PAcKpPhiTh MECTO W pOJIb AWCIUIUIMHBI B MPOIECCe IMOATOTOBKHU
OakajaBpa I10 HAMNpPAaBICHHUIO <«DJIEKTPOIHEPTETHKA M JJICKTPOTEXHUKA», €€ MPaAKTHUYECKOE
3HAYCHHE, JOBECTH 0 CTYJICHTOB TpeOOBaHMs Kadeapbl, OTBETUTHh Ha BOIIPOCHI.

[Ipu MOArOTOBKE K JICKIIMOHHBIM 3aHSATHIM HEOOXOIUMO MPOyMaTh IJIaH €ro MPOBEACHUS,
COJIEP/KAHUE BCTYNUTEIBbHOW, OCHOBHOM M 3aKJIKOYUTEIBHOW YacTH JIEKUHH, O3HAKOMHUTHCS C
HOBUHKaMHU y4eOHOW M METOJIUYCCKOW JTUTEPATyphl, MyOJUKANUIMH MEPUOJUICCKON IMMEeYaTH II0
TeM€ JIEKIIMOHHOTO 3aHATHUsS. YTOYHUTH IUIAH MPOBEACHHUS MPAKTUYECKOrO 3aHATUS 1O TEMeE
JICKIIMH.

B Xoze NeKIMOHHOro 3aHsTHS MpEenoaaBaTeNib JOJKEH Ha3BaTh TeMY, Y4eOHBIE BOIPOCHI,
03HAKOMHTbH CTYACHTOB C IMIEPEYHEM OCHOBHOM M JIOTIOJHUTEIBHOMN JIUTEPATYPHI 110 TEME 3aHSTHS.

B xome w310KeHUs JIEKIIMOHHOTO Marepuaja CleIyeT NPHUBOIUTH Hauboyiee sSpKue M
3allOMUHAIONIMECS TMPUMEPBI, 3aJaBaTh IO XOJAy H3JIOKEHHS JIEKIIMOHHOTO Marepuala
PUTOpPUYECKHE BOMPOCHI W CaMOMY JlaBaTh Ha HHX OTBET. JTO CIOCOOCTBYET AaKTHUBU3ALUU
MBICJIUTEIIBHON JIEATENbHOCTH CTY/ICHTOB, IMOBBIIICHUI0O MX BHUMAHUA M MHTEpEca K Marepuany
JNeKnuu, ee conepxkanuto. llpernogaBaTens AOMKEH PYKOBOAUTH pabOTOM CTYACHTOB TIO
KOHCIIEKTUPOBAHUIO JICKIIMOHHOTO MaTepuala, IMOJYePKUBATh HEOOXOJAMMOCTh OTPAKEHUS B
KOHCIIEKTaX OCHOBHBIX ITOJIOKCHUM H3y4aeMOM TeMbl. B 3aKIIOYMTENbHOW YAaCTH JIEKIUU
HeoOxonuMo chopMyTUpOBaTh OO0IIKME BBIBOABI MO TEME, PACKPHIBAIOIIUE COJIEP)KaHHUE BCEX
BOIIPOCOB, MOCTABJICHHBIX B JICKIUU. OOBSIBUTH IUIAH OYEPEAHOTO MPAKTHUYECKOTO 3aHATHS, JaTh
KpaTKHe PEKOMEHIAINH 110 TOArOTOBKE CTYACHTOB K MPAKTUUYECKOMY 3aHSTHIO.

[Tpu mMOArOTOBKE K MPAKTHUECKOMY 3aHATHUIO MPEToaBaTeslio HEOOX0UMO YTOUHUTD TUIaH
€ro MpOBEJICHUsI, TPOJlyMaTh MEePEeUYeHb 3a7ad, MOJICKAIINX PEIICHUI0 BO BPEMs MPAKTHUUECKOTO
3aHsaTUsA. OKa3pIBaTh METOAMYECKYIO TTOMOIIb CTYJCHTaM B MOATOTOBKE K 3aHSTHIO, BHIMOIHEHHUIO
JOMAIHUX 3aJaHuii. B XoJe NpakTUYeCKOro 3aHsATHS BO BCTYMHUTEIHHOM CIIOBE PACKPHITH
TEOPETHYECKYI0 U TPAKTUYECKYI0 3HAYUMOCTh TEMBI, OMPEACIUTh MOPSIAOK €ro IMPOBEICHUS,
KOJMYECTBO pelraeMbix 3anad. llenecooOpa3Ho B xone pelieHus 3afad 3aJaBaTh OO0y4YarOUIUMCS
JIOTIONIHUTENbHBIE W  YTOYHSIOIIME BOMPOCHI C IENbI0 BBISICHEHUS TJIYyOMHBI 3HAHHE 10
paccMaTpuBaeMoi TeMe. B 3akItounTenbHOM YacTH MPAKTUYECKOTO 3aHATHUS CIEAYET MOJBECTH €T0
UTOTU: JaTh OOBEKTHBHYIO OIICHKY OTBETOB KaXJIOTO CTYIACHTa W y4eOHOW TpyHIbl B IEIOM.
PackppITh MONOXKUTEIBHBIE CTOPOHBI W HEJOCTATKH MPOBEICHHOTO MPAKTHUYECKOTO 3aHATHUS.
OTBeTUTH HA BOMIPOCHI CTY/IEHTOB. Ha3BaTh TeMy OYEpEIHOTO 3aHSATHSI.

[Ipu moAroToBKE K J1a00OpPaTOPHOMY 3aHSATUIO TTPETIOIABATENI0 HEOOXOIUMO 03HAKOMHUTHCS C
HOBEUIITMMHU HAYYHBIMU pa3pab0TKaMU, MEPUOJUIECKON MeUaThio MO0 TEMAaTUKE 3aHATHSI JIJIST TOTO,
YTOOBI MOJYEPKHYTh BAXKHOCTh M3YyYaeMBbIX BOIIPOCOB B 00JIACTU AJIEKTPOMATHUTHBIX MEPEXOTHBIX
MPOLIECCOB B CHCTEMaxX JIIEKTPOCHAOKEHHs, 0003HAYUTh HEOOXOAMMOCTh 3HAHMUS M TOHHMAHUS
OCHOBOTIOJIATAIONIUX TEOPETUYECKMX BOMPOCOB, Kak Oa3uca MJs TOCIEAYIOIIET0 H3y4YeHUs
JUCHUIUIMH M YCIEIIHOTO OCBOCHHS  KBalu(uUKaluu OakalaBpa 1O  HalpaBICHUIO
«DIEeKTPOIHEPTeTUKAa M DJCKTPOTEXHUKA». B Hawane 3aHsITHs HEOOXOAMMO YEeTKO OO0O3HAYUTh
11e7b, TPeOOBaHUS K BBITOJIHEHHIO JJA0OPATOPHBIX PaboT, COJEp)KaHWe OTYETa IO JIabOpaTOPHOU
pabore. [To pe3ynpTaTam BBIIOJHEHHsS] J1a0OPATOPHBIX padoOT 1enecooOpa3HO 3aaaBaTh
00yJaronuMCs TOTTOJTHUTEIbHBIC U YTOYHSIONINE BOTIPOCHI C IEJIBIO MOBBIIIICHUS TTyOUHBI 3HAHUN
10 paccMarpuBaeMoil Teme. Bompockl HEOOXOIUMO TOCTPOUTH TaKWM O00pa3oM, YTOOBI HX
COJiep’)KaHUE OTpakajio Haumbojee 3HAUYMMBIE TEOPETHYECKHEe W MPAKTHUYECKHE pPe3yabTaThl,



MoJIy4aeMble B pe3yJIbTaTe BBIOJHEHHS J1a00paToOpHOi paboThl. B KOHIlE 3aHATHS IMpernoiaBaTeb
AOJDKCH OTBCTHTL HAa BOIPOCHI CTYJICHTOB, 0603Ha‘-II/ITI> HaH6onee Ba’>XHbBI€C BBIBOJbI 10 TEMATUKE
IMPOBOAMMOTO 3aHATHA.

[Tocne KaXAOro JIEKIMOHHOTO, MPAKTHYECKOro M JabOpaTOPHOTO 3aHATHS HEOOXOIMMO
ClleNaTh COOTBETCTBYIONIYIO 3allMCh B JKypHajJaX ydera IMOCEHIAeMOCTH 3aHSITHH CTyICHTaMH,
BBISICHUTH Y CTapOCT y4EOHBIX I'PYII MPUYMHBI OTCYTCTBUS CTYICHTOB Ha 3aHATUAX. [IpOBOAUTH
IPYIIOBbIE M WHAWBUIYAIbHBIC KOHCYJIBTAIIMH CTYACHTOB B XOJE WX MOJTrOTOBKH K TEKYIIeW U
MIPOMEKYTOYHOM aTTECTAIMH 10 Y4EeOHOW JUCIIUTUIAHE.

B pe3ynbraTe 0OCBOCHUS TUCIUILIMHBI CTYIEHTHI CIAIOT SK3aMEH.

Crynent, nonyuuBimuii Mmeaee 60% OT MakKCUMaBHOTO Oalia 3a pas/en MUCIUILUIMHBI WU
IMPOMCIKKYTOUYHYIO aTTCCTALIUI0, CHUTACTCA HCATTCCTOBAHHBIM I10 ﬂaHHOﬁ JUCHUITIINHEC.

[Tporpamma cocraBiena B cooTBercTBuu ¢ TpeboBanusmu OC HUSAY MUDU u yyeOHbIM
IJJAHOM OCHOBHOM 00pa3oBaTeNbHOM MporpaMMbl 10 HampasieHuto noarotoBku 13.03.02.
DEKTPOIHEPreTHKA U IJICKTPOTEXHHUKA.

Pabouyro nporpammy coctaBun aoueHT Koctun J[.A.

Penenzent: gouent ['ydatenko M.C.

[Tporpamma omobpena Ha 3acemanun YMKH  13.03.02 DnektposHepreThika |
AJIEKTPOTEXHUKA.

[Tpencenarens yuebHo-metoauueckoi komuccuu ['ybarenxo M.C.



