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1. IEJIN 11 BAJAY OCBOEHUA JUCHOUIL/IMHDI
Ilenb ocBoeHHMsl AUCHUIUIMHBI — M3yuyeHUe OCOOEHHOCTe W TIPUYMH BO3HUKHOBEHUS, TOC/EJCTBUM 3/1€KTPOMArHWTHBIX I1€PeXOAHBIX
IIPOLIeCCOB, 0CBOEHHE METO/I0B pacueTa CUMMEeTPUYHBIX U HECUMMETPUUHBIX [TOBPEXJEHUN B 3/IeKTPOIHepreTUYeCKUX CUCTeMax.

3aiauu U CHUILIHHBI:

— OCBOEHME MEeTO/IMKM aHa/Ii3a CUMMETPUUHBIX U HECUMMETPUUHBIX 3/IEKTPOMarHUTHBIX MepexX0HbIX MPOL|eCCOB;
— npuoOpeTeHre HAaBBIKOB pacyeTa MapaMeTpOB CUMMEeTPHUYHBIX ¥ HECUMMETPUUHBIX 37IeKTPOMarHUTHBIX MePeX0HbIX TIPOLIeCCOB.
dopmupyembie Y 00yuarolerocsi KOMIETeHLIMH U 3alUlaHMPOBAaHHbIE pe3yJabTaThl 00y4YeHHsl TI0 [AWCLAIIIMHE, COOTHECeHHbIe C
HHAMKATOPaMH JJOCTH)KEeHNsI KOMIeTeHI[UM:

KoguHanMeHoOBaHHe KOMIIETEHIIHHA

Koa 1 HauMeHOBaHHe MHUKATOPa
JIOCTHOKEHHA KOMIIeTeHIIHH!

3aniaHUpOBaHHbIE Pe3y/IbTaThl 00yUYeHHs

[TK-1.Criocoben yTIpaBJIsITh
TeXHOJIOTHUECKHMM  000pyZOBaHKEM,
BBIOWPaTh CepHifHOe U MPOEKTUPOBaTh
HOBOe obopyzioBaHNe

IMTK-1.1. BeimosHsier cbop ¥ aHaIU3
JAHHBIX  TIO 3aJ]aHHOM  TeMaTHKe,
000CHOBBLIBAaeT BBIOOP TEXHOJOTHUYECKHX
pelieHui

3HaTh:
— MeTOAbl COCTaB/IEHUSI CXeM 3aMellleHusi U Orpefe/ieHust
rnapaMeTpoB  3JIeMEHTOB TIpU  pacueTe  3/IeKTPOMarHUTHBIX
repexo/IHbIX TIPOL[eCCOB;

yMeThb:

— aHa/M3WPOBaTh HCXOJHBIE JaHHbIE, HEOOXOAMMEBIE IJI pacueTa
rapaMeTpoB CUMMEeTPHUYHBIX u HECUMMETPUYHBIX

3J/IEKTPOMarHUTHBIX NePeX0/JHBIX TIPOL|ECCOB;

— paccuMThIBaTh TapaMeTpbl 3/IEMEHTOB 3/€KTPO3HepreTUYecKrux
cucTeM, M300pakaTb UX rpaguueckd B BHE CXeM 3aMeIlleHus] U
TIPOBO/IUTH UX MPeobpa30BaHusl K TIPOCTeHIIIeMy BULY.

IIK-1.2.  lemoHCTpHpyeT
TeXHOJIOTUUeCKUX IIPOLeCCOB,
ynpaejieHusi  obopyJoBaHUEM U
B3aMMOCBS3b C 3a/la4yaMU SKCIUlyaTaluy

TIOHUMaH1e
criocoboB
170:9

3HaTh:

— COOTHOLLIEHHUS ¥ NTapaMeTpbl, ONUChIBatoL1e TPEx(asHoe KOPOTKOe
3aMblKaHWe W OCHOBHble BH/bI TIOMEPEYHbIX U  IPOAOJIbHBIX
HEeCMMMEeTPHUHBIX PeKHUMOB;

— (U3MUecKre OCHOBBI 3/1IEKTPOMAarHUTHBIX MepeX0/IHbIX MPOLIeCCOB,
MPOMCXOJSILMX B HayajbHbIi MOMEHT BHe3alHOr0 HapylleHus
pe)KuMa CUHXPOHHOM MallluHbI

yMeThb:

— pacCuvThIBaTh 3JIEKTPOMAarHUTHBIE TlepexO/iHble TIPOLeCChl B
cerTsx Bbille 1 KB C TIOMOWIBIO MeTOJa CHUMMETPUUYHBIX
COCTaBJIAIOLIMX;




KoguHanMeHOBaHHe KOMIIETeHIIHH

Kopa 1 HauMeHOBaHHe MHUKATOPa
JIOCTHOKEHHA KOMIIeTeHIIHH!

3ans1IaHMpoBaHHbIE Pe3y/bTaThl 00yueHus:

— wu3o0paxkaTth rpaduyecku pacueTHble TOKM W HampsDKeHUs B
3a/IaHHOM TOUKe 3/IEKTPOIHEPreTHYeCKOW CHCTeMbI




2. MECTO JUCIIUITJIMHBI B CTPYKTYPE OBPA30BATE/IbBHOMN ITPOT'PAMMEI BO
uciuryiiHa OTHOCUTCA K 4acTH, (opMHUpyeMol yuaCTHMKaMH 0Opa3oBaTebHBIX
OTHOIIIeHWH, O/i0Ka [JUCIMIUIMH 1 TI0 HampaB/eHW0 TIOATOTOBKM  bBakamaBp 13.03.02
ONeKTpo3HepreTUkKa M 37eKTpoTexHUKa (Mpoduau: DyieKTpoIHepreTHYeckre CUCTeMbl U 1[U(POBLIe
TexHosnoruu, LludpoBbie cucTeMbl pesieliHON 3al[UTbl U aBTOMATHUKW, ['WAPO3/I€KTPOCTaHLMU U
1M poBbie TeXHOJIOTHH, VIHTe/IeKTyabHasi BO300HOB/IsIeMast SHepreThKa).
MucturuivHa 6asupyeTcs Ha CeyOIUX AUCHUTUTHHAX: « TOI».
[171s1 OCBOeHUsI AUCIIUTITMHBI, 00yUarol[UICs T0/KEeH:
3HaTh:
— MeTO/bl COCTaBJIEHHS CXeM 3aMmelleHWs U Orpefe/ieHUs] NapaMeTpOB 3JIEeMEHTOB TIpU pacyeTe
5JIEKTPOMarHUTHBIX MePeXO/HbIX MPOLIeCCOB;
— COOTHOIIIEHUsT Y TlapaMeTphbl, OMMChIBarole Tpéx(a3zHoe KOPOTKOe 3aMbIKaHMe W OCHOBHBIE BU7IbI
TIOTIepeUHbIX U TIPOJ0JIbHBIX HECUMMETPHUYHBIX PE)KMMOB;
— (u3nueckrie OCHOBBI 37IEKTPOMAarHUTHBIX TepeXOZHbIX TPOLIeCCOB, TPOUCXOJMIMX B HauaabHbBIN
MOMEHT BHE3alTHOT0 HapyLIeHUs1 peXXKUMa CUHXPOHHOW MalllvHbI;
yMeTb:
— aHa/IM3UPOBaTh UCXO/HBIE [JaHHbIE, HEOOXOUMBbIe /11 pacueTa MmapaMeTpOB CUMMETPHUUHBIX
Y HeCUMMEeTPUYHBIX 3JIeKTPOMarHUTHBIX MTepeX0/HbIX MPOLIeCCOB;
— PaCCUMTBLIBATh TMapaMeTphbl 3/IEMEHTOB 3/IEKTPOIHEPreTHUECKUX CHCTEM, H300paXkaTb HMX
rpaduuecKy B BU/le CXeM 3aMelleHUsI U MPOBOAUTh UX TIpeo0pa30oBaHUsl K IMPOCTeHlleMy BUAY;
— pacCUuThIBaTh 3JIEKTPOMArHUTHBIE TlepexOo/Hble MPOLeCChl B CeTsX Bbille 1 KB € TTOMOIIbI0
MeTO/la CUMMETPUUHBIX COCTaBJISIOLLINX;
— wu3o0bpakaTh TpapHUuecKd pacueTHble TOKWM W HANpsDKeHUST B 33/laHHOH  TOUKe
3/1eKTPO3HEPreTUUeCKON CUCTEMBI.
- PesynmbTathl 00pa30BaHUs, TOyYeHHbIe TPH OCBOEHWM AUCIUIUIMHBI, HEOOXOAWMbBI TIPH
W3yUeHUU JUCLIMIUIMH Crel[dan3al[ii U BBITTOJIHEHUU BhIMTyCKHOW KBamM(PUKALIMOHHOW PabOTHI.



3. CTPYKTYPA N1 COAJEPXXAHUE JUCIIUITVINHBI

3.1 CTpyKTypa AUCIUII/IMHBI
O6111as1 TPY0EMKOCTb AUCLUIIIMHBI COCTaB/IsteT 5 3aueTHbIX einHuL, 180 uacos.

Pasgen gucuuruivHbl.

PacripesienieHrie TpyZj0eMKOCTH pa3zena (B yacax) 1o

© =¥
Ne dopma MpoMeKyTOUHOMH g i E [:‘j BH/IaM yueOHOI paboThI Copiep>kaHue CaMOCTOSITe/IbHOM pabOThI
n/m arrecTarjuu 3 § g s KoHrakTHast CP Kont-
(no cemecmpam) 5 O | Jlex | IIp | JIa6 | KIIP | UKKII | TIA pOJib
OCHOBHbBIE CBeJIeHUS 00 IIpopaboTka ¥ TMOBTOpPEHHE JIEKLIMOHHOTO
S/ICKTPOMATHUTHBIX ﬁi;i%lf{?/lgaﬁHTepaTypm
1 | HEpEXOAHBIX  IIpOLeCCax B - 5 5| 6| 8| 9 - - - | 20 - | [1]c.23-26,c.27-31,¢.32-47, c.48-79;
TpEx¢asHbIXx Uensx. Pacuér [2]c. 9-76:
Tpex(@a3HOoro KOPOTKOI'o [3] c.10-18, c. 19-51, c. 153-183
3aMbIKaHUSI.
HecummeTpuuHbie [TpopaboTka ¥ TOBTOPEHWE JIEKLIMOHHOTO
repexoHble IPOLeCChl Marepua’ia.
W3yuenue nutepaTypel
2 52 5 19 6 7 - - - 20 - [1]c.80-96,c.97-124,¢.125-149, c. 277-298;
[2]c. 77-130, c. 131-154;
[3] c. 97-115, ¢.191-227, c. 228-238, c. 239-
286, c. 287-310
IIpopaboTka U TMOBTOpPEHHE JIEKLIMOHHOTO
[TepexoHble MPOLeCChl B MarepHarna.
3 9 29 5 7 2 - - - - 20 - W3yuenue nuTepaTypsl
CUHXPOHHOM MallliHe [2]c.154-211,
[3] c. 71-96, c. 115-136, c. 137-152
[TpopaboTKa JEKLMOHHOTO MaTepuana M
4 PacueTtHoe 3aganue (PI'P) 20 5 - - - - - - 20 - MarepyasoB MPaKTHK.
CornacHo rpacduKy BeirnoaHeHus: PI'P.
OK3aMeH POBOJUTCS B MMCbMEHHOH (opMe 110
5 DK3aMeH 36 5 - - - - - 2,5 - 33,5 OuIeTaM C MoC/IeYIOIUM YCTHBIM OTBETOM
COIVIaCHO ITpOorpaMMe 3K3daMeHa
Hroro: 180 32 | 16 | 16 - - 2,5 | 80 | 33,5




3.2.KpaTkoe cojep>xaHue pa3/ie/oB
5 cemecTp
1. OcHogHble ceedeHus 00 31eKMPOMAHUMHBIX NePexX00HbIX NPOYeCccax 8 MpéxasHbIx yensix.
Pacuém mpéxgasHo2o KOpomkoeo 3aMblIKaHUs

OcHoBHbIe NOHATHA U onpegeneHys. [IpUunHbI NMOSBIEHUS M BUJbl KOPOTKUX 3aMbIKaHUM, UX
nocseAcTBus. HasHaueHrWe  pacueToB  KODOTKHMX — 3aMblkaHuM. (OCHOBHble  JOMYyILeHUS,
IpyUHMMaeMble TIpu pacyerax. CocTaBjeHWe CXeM 3aMellleHus] W pacyeT HX I1apameTpoB.
[Tpubnv>xEéHHBINA YyuéT crcteMbl. CHCTEMbl UIME@HOBAHHBIX M OTHOCUTE/bHBIX eJuHULI. [IpuBesieHue
TapaMeTpoB CXeMbl K OCHOBHOW CTyINeHH HampsbkeHus. [IpeoOpa3oBaHWe cxeM 3aMelleHMsl.
Tpex@da3Hoe KOpOTKOe 3aMblKaHWe B 3jieKTpuueckoi ceTu. TpexdasHoe K3 B mpocTeiiiieid 1jenu
Ynapueiii Tok K3. [leiicTBytoljee 3HaueHWe TIOMHOTO W yzAapHoro TokoB K3. TlpubmmkeHHOe
orpefieJieHUe TepUoJUYecKOl cocTaBisoleld Toka K3. AaroputM onpejeseHHsi HayalbHOTO
3HaueHWsl IepUOJMYeCKOM COCTaB/ISIOLIeM TOKAa KOPOTKOro 3amblkaHus. Pacuér TokoB K3 B
NIPOM3BOJ/IbHBI MOMEHT BPEMEHU.

2. HecummempuuHble nepexooHble Npoyecchl

OcHOBHBIE [OMyLeHus, TpUHMMaeMble Ipy pacyerax. llapameTpbl 371eMeHTOB [Jis1 TOKOB
oOpaTHO# 1 Hy/1eBOH 1ocsie/[0BaTeTbHOCTH. CXeMbl 3aMelleHHsT Pa3/THUHbIX MOC/Te0BaTeTbHOCTEMH.
Pacripesienenrie ¥ TpaHcopmalMi TOKOB M HampsbkeHUW. OpHo¢a3Hoe KOPOTKOe 3aMblKaHHUe.
[Byxda3Hoe KOpOTKOe 3aMblKaHHWe. [IByx¢a3HOe KOpDOTKOe 3aMblKaHHe Ha 3eMJI0. YueT
Mepexo/JHOTO COMPOTUB/IEHMSI B MecTe 3amblkaHWs. [IpaBW/IO SKBUBAJEHTHOCTH TMIPSMOM
rocaefoBaTenbHOCTH. OHOKpaTHasi MPoJo/bHast HecuMMmeTpusi. Pa3pbiB ofiHOM (ha3bl TpexdasHoit
venu. Pa3psiB AByX (ha3.HecrMMeTpus OT BK/IOUEHUs CONPOTHB/IeHUN. [IpaBrUIO 5KBUBa/IeHTHOCTH
NIPSIMOM TI0C/Iel0BaTeIbHOCTH MPY NPOZI0/IbHOY HECUMMETPHH.

3. IlepexodHble npoyeccbl 8 CUHXPOHHOU MAWUHE
OcHoBHble 110/10)keHusA.31C 1 peakTUBHOCTH CUHXPOHHOW MainHbl. CBepxnepexogHble D/C u
CBepXIlepexo/Hble  WHAYKTMBHOCTM  CHHXPOHHOM MamuHbl. (CpaBHeHMe  peakTWBHOCTEN
CMHXPOHHOW MalllMHbl. [IpakTHyecKrii pacueT HauaJbHOTO CBEPXIIEPEXOJHOT0 U y[JapHOrO TOKa B
CMHXPOHHOM MarmHe. ®opcrpoBKa BO30YKIeHUs] B CHHXPOHHOM MalvHe. ['aiieHre MarHUTHOTO
T10J141.

3.3. Tembl NpaKTUYECKHX 3aHATHI

1. CocTaBnieHre cxeM 3aMellleHHs] C UCK/TF0UeHHeM TPaHC(OPMAaTOPHbIX CBsi3el MyTeM IpUBeeHus
rapaMeTpoB BCeX 3/IeMEHTOB paCueTHOW CXeMbl K OIHOM CTyIIeHU HallpsDKeHHs.

2-3. MareMaTthueckue MO/ 3/IeKTPOIHEPreTUUeCKOd CHUCTeMbl M ee 3jieMeHTOB. Pacuer
rnapameTpoB 3j1eMeHTOB O3C B VMMEHOBAaHHBIX e[UHHULAX U OTHOCUTE/IbHBIX eJUHULIAX.
[Tpeobpa3oBaHue CxeM 3aMelleHusl.

4. PacyeT Haya/IbHOI'O CBepXIIepexX0JHOro U YAAPHOI0 TOKOB KOPOTKOI'O 3aMbIKaHUS.

5-6. CocTaByieHre ¥ peobpa3oBaHre CXeM 3aMellleHUst pa3/TIMUHbIX TT0C/Ie0BaTeTbHOCTEH.

7-8. KontposbHast pabota Nel. Pacuer cummeTpuunbix K3 B a/1eKTprueckoii cucreme.

9-10. Pacuet nepexo/iHbIX MMPOLIECCOB NMPU HECUMMETPUUHBIX KOPOTKHX 3aMbIKAHUSIX.

11-12. KonTposibHast pabota Ne2. Pacuer mepexo/iHbIX MPOLIECCOB MPU OJHOKPATHOM IOTIepeuHoM
HeCHMMeTpHH.

13-14.Pacuet oHOKpaTHOM NPOJ0/JIbHON HECUMMETPHH.

15-16.KonTponbHast pabota Ne3.ITepexo/jHble TIPOI[eCChl B CHHXPOHHOM MallliHe.

3.4. Tembl 1a00paTOPHBIX padoT

1-2. PacueT ToKOB Tpex¢a3HOro KOPOTKOrO 3aMbIKaHHsi, MCI0JIb3ysl TOUHOE MpUBEJEeHHEe 3/1IEMEHTOB
CXeMbl 3aMellleHrs B UMEeHOBaHHbIX eJJUuHULIaX.

3-4. Pacuer TOKOB Tpex¢a3HOr0 KOPOTKOTO 3aMbIKaHWs, UCTIO/b3ysl NPUOIKEHHOe TpHUBe/IeHHe
3/1IEMEHTOB CXeMbl 3aMellleH!s] B UMeHOBaHHbIX eJUHULIaX.



5-6. Pacuet ToKOB Tpexc¢asHoro K3, ucrosbs3ys TOUHOe NpuBe/ieHUe 37IeMeHTOB CXeMbl 3aMelleHu s
B OTHOCUTEJIbHBIX eIMHULIAX.

7-8. Pacuer TokoB TpexdasHoro K3, mcronb3ys npubsikeHHOe TpHBe/ieHHe 3/IEMEHTOB CXeMbI
3amMellleHHs] B OTHOCUTe/IbHbIX eJUHULax.

9. OmnpegeneHrie TOKOB Tpex(a3sHOro KOPOTKOTO 3aMbIKaHHS METO/OM pacueTHbIX WU THUIOBBIX
KPUBBIX.

10. HecummeTtpuuHsle K3 B pa3BeTBieHHOM ceTu. [IByxdasHoe K3.

11. HecummeTtprunble K3 B pa3BetBieHHoM ceTu. OpHodasHoe K3

12. HecummeTtpuuHsble K3 B pa3BeTBieHHOM ceTu. [IByxdasHoe K3 Ha 3emito.

13-14. TIpogonbHbIe HECUMMETPUH B pa3BeTBIeHHOU ceTh. OBpbIB 0JHOM ¢a3bl.

15-16. ITpogonbHbIe HECUMMETPHUU B Pa3BeTB/IeHHOU ceTr. OOpBIB IBYX a3

3.5.PTP
Tema: PacueT CMMMeTPUUHBIX U HECUMMETPUUYHBIX KOPOTKHX 3aMbIKaHUM B 3JIEKTPUUECKON CeTH
(o BapuaHTam).

3.6. KypcoBoii npoekT (KypcoBasi padoTa) yueOHbIM IIJIAHOM He NPeAyCMOTpPeHBbI.



3.7. CooTBeTCTBHE pa3/ie/ioB JUCIUILUIMHBI U (OpMHUpPYeMBIX B HUX KOMIIeTeHI[HI

Homep 1 HaMMeHOBaHWe pe3y/ibTaToB 06pa3oBaHUs

Howmep pa3zena AUCLUTUIUHBI

@DopMbl KOHTPOJIS

WHupekc
10 JUCLIUTIIHHE (B cooTBeTCTBUM C 1.4.1)
KOMIeTeHLUH
(B COOTBETCTBUHU C pa3fenoMm 3) 1 2 3 4
3HaTh:
MeTO/Ibl COCTaBJ/IEHHUsI CXeM 3aMellieHUs] U Konrposnbhble pabothl Nel, No2;
oIipesiesieHys rlapaMeTpoB 3/IEMEHTOB TIPU pacueTe IK-1.1 X X X X oTueTsl 1labopaTopHbIX pabot, PI'P,
3/IeKTPOMAarHATHBIX IepeX0JHbIX MTPOLIeCCOB 9K3aMeH
COOTHOILIeHUS U ITapaMeTpbl, ONUCHIBAIOIIE
TpéxcazHoe KOpOTKé)e 3aM]£)n<e;HHe u OCHOBIII-IlbIe BUIbI Kourposisie paGorsi Nol, No2;
IK-1.2 X X X X otueTsl 1TabopaTopHeIx pabor, PI'P,
TIOTePeYHBIX U MPOJ0JIbHBIX HECUMMETPUUHBIX
PEKHMOB JK3aMeH
¢usmueckue OCHOBBI 3/IeKTPOMAarHATHBIX
NepexoAHbIX TIPOLIECCOB, MPOUCXOZSIINX B MTK-1.2 X KonrposnbHasi paborta Ne3;
HavajbHbIM MOMEHT  BHE3allHOr0  HapylleHus 9K3aMeH
peXkrMa CHHXPOHHOM MallliHbI
YMeTh:
aHa/IM3MpOBaTh HCXOJHBIE JIaHHBIE, HEOOXOAUMbIE KonTtposbHble paboThl Nel, Ne2;
s pacueTa IapamMeTpoB CHMMETDUUHBIX U TK-1.1 X X X X otueThl 1abopaTopHkIx pabot, PI'P,
HeCUMMETPUYHBIX 3JIeKTPOMATHUTHBIX I1ePeXO/HbIX 9K3aMeH
TMIPOLIECCOB
aCCUNTHIBATh rapaMeTpsl 3/1eMEeHTOB
EJ’IEKTPOBHGPFETI/I‘-IECKI/IXP CI/ICTle)M, n300paxaTh HX Kowrposssie paGorst Nol, No2;
IK-1.1 X X X oTueThI 1JabopaTopHbIX pabot, PI'P,
rpaduyecky B BH/le CXeM 3aMelleHHs] U TPOBOJUTh
uX npeobpa3oBaHus K IpOCTelieMy BUAY SH3AMEH
paccuuThlBaTh  5/€KTPOMarHUTHblE IepexOjHble KonrposnbHble pabothl Nel, No2;
TIpOLiecchl B CceTsX Bbllle 1 KB ¢ momomipo MeToga IK-1.2 X X X oTueTsl 17abopaTopHbIX pabot, PI'P,
CUMMeTPUYHBIX COCTaBJISIOLIUX 9K3aMeH
n30bpakaTb rpaduueckd pacueTHble TOKU U KonTtposbHbie paboThl Nel, No2;
HarpsyKeHUst B 3a/JlaHHOU TOUKe IK-1.2 X X X OTueThI JabopaTopHbIX pabot, PI'P,
371eKTPO3HepreTH4eckoil CUCTeMbI 9K3aMeH
Bcezo uacos Ha pazden ducyuniuHbl (8 coomgemcmauu ¢ n.4.1) 43 52 29 20




4. KOMIIETEHTHOCTHO-OPUEHTHUPOBAHHBIE OIEHOYHBIE MATEPHUA/JIbI
J/IA  TEKYIUIETO KOHTPOJIA YCIHEBAEMOCTH UM IIPOMEXYTOUYHOM
ATTECTAIVHA ITIOJNCHUII/IMHE

4.1. TeKyluii KOHTPOJIb yCIIeBaeMOCTH M0 AUCIUIUINHE:

— KoHTtponbHbie paboThI:
Kp Nel Pacuer cummerpuusbix K3 B 31eKTpryeckol cucteme
Kp Ne2 PacueT nepexoJHbIX NPOLIECCOB IIPU OHOKPATHOM IOITepeYHON HeCUMMeTPUH.
Kp Ne3 IlepexogHble poLjecchl B CHHXPOHHOM MalllvHe.

— OTueTsI 1o 1abopaTopHbIM paboTam:
JIB 1-2. PacueT TOKOB Tpex(a3HOro KOpPOTKOTO 3aMblKaHHsi, WCIIO/b3ysl TOUHOe IpUBeJjeHHe
3/IeMEeHTOB CXeMbl 3aMellleHNs] B UMEHOBaHHBIX e/JMHHLIax.
JIB 3-4. Pacuet TOKOB Tpex(a3HOro KOPOTKOTO 3aMbIKaHMsI, MCTIONB3Ysl TPUOJIKeHHOe TIPHBe/ieHIe
3/IeMEeHTOB CXeMbl 3aMellleHNs] B UMEHOBaHHBIX e/JMHHLIax.
JIB 5-6. Pacuer TokoB Tpex¢aszHoro K3, ucrnonb3ysi TOUHOe TNpHBeJleHHEe 371eMEHTOB CXeMbl
3aMellleHs] B OTHOCUTe/IbHbIX eJUHULax.
JIB 7-8. Pacuet TokOB Tpex(asHoro K3, ucrosnp3ys npubmkeHHOe TIpUBeJieHHe 37IeMeHTOB CXeMbl
3aMellleH’s] B OTHOCUTe/IbHBIX eJUHULax.
JIB 9. OrnipefiesieHne TOKOB Tpex(a3HOro KOPOTKOTO 3aMbIKaHUSI METO/IOM PACUeTHBIX U THUIOBBIX
KPVBBIX.
JIb 10. HecummeTtpuuHsle K3 B pa3BeTBieHHOM ceTu. [IByxdasHoe K3.
JIb 11. HecummetpuuHble K3 B pa3BeTBieHHoM cetd. OpHodaszHoe K3
JIb 12. HecummeTtpuuHsble K3 B pa3BeTBieHHOM ceTu. [IByx¢asHoe K3 Ha 3emito.
JIb 13-14. IIpoaonbHble HECUMMETPWH B pa3BeTBIeHHOU ceTh. OBpbIB 0jHOM (a3bl.
JIB 15-16. ITpozfosibHBIE HECUMMETPUH B pa3BeTBIeHHOH ceTH. OOphIB ABYX (a3

bannbHO-pelTMHIOBast CTPYKTYpa AUCLIMIUIMHGI SIB/ISIETCS IPUIO)KEHHEM A.

4.2. IIpome)xyToUyHasi aTTecTalys 1Mo AUCHUIIMHE (UaCTH AUCLUIN/IAHBI):
JK3aMeH.

OrieHKa ompe/iensieTcsi B COOTBETCTBUM C [Too)keHreM 0 0a/yTbHO-PeUTHHIOBOM CHCTEME [IJIsT
crygentoB HNY «M3BW» Ha 0CHOBaHUM CeEMeCTPOBOM U 3K3aMeHALMOHHOW COCTaBJISIIOLLMX.

B ripuoskeHue K JUIJIOMY BBIHOCHTCS OLleHKa 3a 5 cemMecTp.

IIpumeuanue: OlleHOUHble MaTepuasbl [0 [JUCHUIUIMHE TIpUBefieHbl B (OHe OIeHOUHBIX
matepuanos OTIOII.

5. YYHEBHO-METOJNUYECKOE OBECIIEYEHHE JUCIHUII/IMHbI

5.1. OcHoBHas uTeparypa:

1. KopoTkue 3aMblKaHUsI M BbIOOpP 371€KTPO00OpYyA0BaHMs [DEKTPOHHBIM pecypc]: yueOHOe
nocobue ans By3oB / W.II. Kproukos [u zap.]; mop pen. M.IT. KproukoBa, B.A CrapmmHoBa. —
ONeKTPOH.TeKCTOB. faH. — M.: U3parensckuit jom MOU |, 2012. - Pexxum focTyma:

http://www.nelbook.ru/reader/?book=174

2. KoroBa E. H. DnekTpoMarHuTHbIe Tepexo/Hble TMPOLeCChl B 3/€KTPUUECKMX CUCTEMax :
yuebHO-MeTo/]. Iocobue / E. H. KotoBa, T. FO. TTanukoBckas. - EkarepunOypr : 3g-Bo Yparn, yH-
Ta, 2014. - 216 c.

- PexxuM floctyma:

http://www.nelbook.ru/reader/?book=175



3. Tlepexoanble Tmporieccbl B 3/IEKTPOIHEPreTUYeCKWX CHUCTeMax: Y4YeOHWK [jisi BYy30B/
N.I1.KproukoB, B.A. CrapumHoB, FO.I1.['yceB, M.B.ITupatopos; mog pex. W.IT1.KproukoBa. M.:
N3parensckuit nom M3OU, 2008 — 416 c.

4. PykoBoJsIMe yKa3aHUs 0 pacueTy TOKOB KOPOTKOIO 3aMbIKaHWs [DJIEKTPOHHBIA pecypc]:
P 153-34.0-20.527-98. — DnektpoH.TeKCcTOB. AaH. — M.: HII OHAC,2013. - 152 c. - Pexxum
nocryma: http://e.lanbook.com/books/element.php?pl1_id=38586

5.2 JIuLieH3MOHHOE U CBOOOJHO pacnpocTpaHseMoe MPOrpaMMHoe ofecrieyeHuHe:
Microsoft Office Word, Excel u PowerPoint.

5.3 VHTepHeT-pecypchl, BK/IOUasas mnpodeccnoHanbHbIe 0a3bl AAHHBIX M WH(OPMAIOHHO-
CrpaBOYHbIe CUCTEMBI:
YuuBepcureTckasi nHbopMarmoHHas cuctema «POCCHUS» https://uisrussia.msu.ru

CripaBouHO-TIpaBoBas cucreMa «KoHcynbranT+» http://www.consultant-urist.ru

CripaBouHo-TipaBoBasi cucteMa «['apanT» http://www.garant.ru

Bazaganubix Web of Science https://apps.webofknowledge.com/

ba3a pannbIx Scopushttps://www.scopus.com

[TopTtan oTKpbITEIX JaHHbIX Poccutickont @efepaiuu https://data.gov.ru

ba3a OTKpBITBIX JaHHbIX MWUHHCTEpCTBA TpyJa M  COLManbHOM  3amurel PO
https://rosmintrud.ru/opendata

ba3a manHbix HayuHoti anektpoHHo# 6ubmuoteku eLIBRARY.RU https://elibrary.ru/

ba3a faHHbIX TIpoeccHoHaMbHBIX CTaHAAPTOB MUHKCTEPCTBA TPY/AA M COLMATIbHOM 3all{UThI
PD http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-
professionalnykh-standartov/

basbl aHHBIX MUHKUCTEpCTBA SKOHOMUYeCKoro pa3putusi PO http://www.economy.gov.ru

baza oTKpbIThIX JaHHbIX Pochunmonutropunrahttp:/ www.fedsfm.ru/opendata

OnektpoHHast 6a3a JaHHbIX «l3maTesnbeTBo JlaHb» https://e.lanbook.com

@efepanbHasi rocyfapcTBeHHass MH(poOpMalMoHHas cucteMa «HarMoHambHasi 371eKTpOHHast
oubmmoTeka» https:/H36.pd

HarmoHameHBIN MopTan oH/aH 00yueHnst «OTKpeIToe obpa3oBanuex» https://openedu.ru

OnekTpoHHast 6a3a gaHHBIX "Polpred.com O630p CMU" https://www.polpred.com

Odwunuanbhbiii  cadt @eflepa/ibHOTO areHTCTBa IO TEeXHWYECKOMY peryJMpOBaHHI0 U
MeTpoJioruu http://protect.gost.ru/

OnektpoHHas 6ubmoreka MOU https://ntb.mpei.ru/e-library/index.php.

6. MATEPUAJIbBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUILI/IMHBI

YueOHOe TTOMelljeHHe, OCHAIIIEHO:

- J0CKa MapKepHasi mepeJiBi>kHasi — 1 mT.;
- TIepCoHabHbIN KOMIMbIOTEp — 1 IMIT.;

- mpoekTop — 1 1WT.;

- 5KpaH — 1 wr.;

- CTOJIbI U CTYJIbSI Ha 35 MOCaJl0YHbIX MECT.

[TomerrieHre [ CaMOCTOSITe/IbHOM paboThl  00yYaroIlUMXCs, OCHAllleHHOe KOMITbIOTePHOM
TeXHUKOU (20 KOMITbIOTEPOB), C BO3MOKHOCTBIO TIOJIK/TFOUEHUS K ceTh VIHTepHeT U obecrieueHHueM
JIOCTYyTIa B 3/IEKTPOHHYI0 UH(OPMaIIMOHHO-00pa30oBaTelbHYI0 Cpefly OpraHU3aliuu.



YuebHast ayfUTOpUS AJ1s1 TIPOBE/IEHUST 3aHSATHM MMPAKTUYECKOTO THITA

- I0CKa MapKepHasi repeJBwxHas — 1 1IT.;

- TeJIeBU30p — 2 1UT.;

- TIepCoHabHbIE KOMIBIOTEPHI CO CTeIMa/TM3UPOBAaHHBIM TIPOTpaMMHBIM obecrieueHreM — 11 mit.;
- CTOJIbI Y CTYJIbSl HA 24 MI0CA/J0YHBIX MecCTa.

JlabopaTopHblie pabOThI MPOBOASATCS B 1abopaTOPUM DNIEKTPOTEXHUKU U 3JIEKTPOHUKH.



ITpunoxenue A

BA/IVIbHO-PEUTUHI OBASI CTPYKTYPA JUCIUIIIUHBI
[NEPEXOJHBIE ITPOLECCEHI

(Ha3BaHWe JUCLMIUIUHBI)
5 cemecTp

IlepeueHb KOHTPOJ/IBHBIX MEPONPUATHH TEKYIIero KOHTPOJIA yCIeBaeMOCTH M0 JUCLUIINHE:

KM-1 Kp Nel Pacuer cummetpruHbix K3 B 3/1eKTpUUeCcKoi cucteme

KM-2 Kp Ne2 PacueT nepexoJHbIX MPOLIECCOB MPH OAHOKPATHOM MOMEPeUuHON HECUMMEeTPUH.

KM-3 Kp Ne3 [TepexoiHble TpoLieCChbl B CHHXPOHHOM MallllHe.

KM-4 JIB 1-2. Pacuer TOKOB Tpex(a3HOro KOPOTKOIO 3aMblKaHWsl, HCMO/b3ys TOUHOE
TIpUBe/ieHre 3/IeMEeHTOB CXeMbl 3aMell[eHVs] B UMeHOBaHHbIX eZJUHULIaX.

KM-5 JIB 3-4. Pacuer TOKOB Tpex¢a3HOTO KOPOTKOTO 3aMbIKAaHWSI, WCIIO/b3ys TPUOIKEHHOe
TIpUBe/ieHre 3/IeMEeHTOB CXeMbl 3aMell[eHVs] B UMeHOBAaHHbIX eZJUHULIaX.

KM-6 JIB 5-6. Pacuer TokOoB Tpex(a3Horo K3, ucrosb3ysi TOUHOe IpUBeJeHUE 3/1€eMeHTOB
CXeMbl 3aMellleHNs] B OTHOCUTE/IbHBIX eJUHUL[aX.

KM-7  JIB 7-8. Pacuer TOKOB Tpex(a3Horo K3, ucnonb3ys mNpubMmKeHHOe TpUBe/ieHHe
3/7IeMEeHTOB CXeMbI 3aMell[eHHs] B OTHOCUTE/IbHBIX eJJUHULIaX.

KM-8 JIB 9. OmnpesienieHye TOKOB Tpex()a3HOTO KOPOTKOTO 3aMbIKaHUSI METOJIOM pacueTHbIX U
TUTOBBIX KPUBBIX.

KM-9 JIb 10. Hecummetpuunbie K3 B pa3BeTBieHHO ceTu. [IByxda3zHoe K3.

KM-10 JIB 11. HecummetpuuHblie K3 B pa3BeTB/ieHHOM ceTu. OpHoda3Hoe K3

KM-11  JIB 12. HecummeTtpuuHble K3 B pa3BeTBieHHol ceTu. [IByxda3Hoe K3 Ha 3emiito.

KM-12  JIB 13-14. TIpofo/ibHbIe HECUMMETPUU B pa3BeTBIeHHOMN ceTh. OOpbIB 0fHOM (ha3bl.

KM-13  JIB 15-16. I1po/jo/ibHBIe HECUMMETPHHU B Pa3BeTB/IeHHOM ceTH. OOpBIB IBYX (a3

KM-14  PacueTHoe 3a/iaHue

Bup npoMe)XyTOYHOM aTTecTally — SK3aMeH

TpynoeMKOCTb AUCLIUIIIMHBI= 53.e.

Home | Paspen
ppass | aucuun- Nuapekc | KM | KM | KM |KM-| KM | KM | KM |KM-| KM | KM- KM | KM | KM | KM

JK3aMeH
e-na JIMHBI KM: -1 -2 -3 4 S5 | 6| -7 8 -9 10| -11|-12| -13 | -14

OCHOBHBbIe CBeIeHUS
06
3JIEKTPOMAarHUTHBIX
Tiepexo/iHbIX

1 TpoLieccax B + + |+ |+ | + |+ + +
TPEX(asHbIX LIETIsIX.
Pacuét Tpéxcasnoro
KODOTKOTO
3aMbIKaHUsL.

HecrMMeTpruHbIe
2 riepexo/iHble + + 0+ + | + | + | + +
TIPOIIeCChI

[lepexonHblie

3 TIPOLIECCHI B,
CUHXPOHHOM

MallIHe

Bec KM,
MUH. OaslIbL;

Bec KM,
MakKc. OasiIbL:




MuHUCTEpPCTBO HAYKH M BbIcLIEro o0pa3osanus P®
denepajibHOE TOCyIapCTBEHHOE 0I0KeTHOE 00pa3oBaTe/IbHOE YUPEeKIeHUe
BbICLIEr0 00pa3oBaHus
«HanmoHanbHbIM HCCJIE0BATENbCKUN YHUBepcUuTeT «MIU»
®duauaa PI'bOY BO «<HUY «MIHW» B r. Bokckom

HanpagJisienue noarorosku:13.03.02 JiiekTpo3HepreTuka u 3JIeKTPOTEXHUKA

IIporpamma OakanaBpuara: JieKTpodHepreTrudeckue cucrembl u ceru; Iudpossie
CHCTEMBbI peJIeHOM 3alMTBI M AaBTOMATHKH; ['MapoljieKTpocTaHUUMM M UHU(PPOBBIE
TexHoJI0rnu; NHTesniekTyabHas BO300HOB/IsieMAasi JHEPreTHKA

KBanudpukauus (cTeneHb) BINYCKHUKA: 0aKaJIaBp

dopma o0yueHusi: OUHas

OneHouHble MaTepUuaJibl 10 JTMCHUILIMHE

b1.B.06 IEPEXO/IHBIE ITPOLHECCHI

Boukeknid 2022



OINEHOYHBIE MATEPHUAJIBI COCTABUJI:

W.o. 3aBenyromiero kadeapoit Dud,
K.T.H., JOIICHT E.I'. 3ennna

(OJKHOCTB, YUeHas CTEIIeHb, YICHOE 3BaHUE) (mozrce) (pacim¢poBKa IOJIIUCH)

W.o. 3aBenyromiero kadeapoit Dud,
K.T.H., JOIICHT E.I'. 3equna

(na3Banue xadenpsl) (mozmce) (pacumpoBKa IOIIIUCH)

PykoBonuTens 00pazoBaTeNbHON HpOrpaMMbl DIIEKTPOIHEPreTUUECKHE CHCTEMbl U LU(GPOBbBIE
TEXHOJIOTUH

JlonieHt kadeapsl DU, K.T.H., TOIEHT B.H. KyppsaHoB

(OJKHOCTB, YUeHas CTEIICHb, YICHOE 3BaHUE) (mozrucs) (pacumppoBKa IOIIUCH)

PykxoBoaurens oOpa3oBarenbHOM mporpammbl  LupoBbie cHCTEMBI pelelHOW 3amuThl |
aBTOMATHUKH

W.o. 3aBenyromiero kadeapoit Dud,
K.T.H., JOIICHT E.I'. 3ennna

PykoBonuTens oOpa3oBaTenbHOM Mporpammsbl [ 'HapolsieKTpoCcTaHIMU U U(PPOBBIE TEXHOJIOTHUH,
WuTemiekTyanbHas BO30OHOBIIsIEMast SHEPreTHKa

Jouent kadenpsl U3, K.T.H., TOIEHT H.B. Baiinakogra
COI'VTACOBAHO:
W.o. 3aBenyromiero kadeapoi Jud,
K.T.H., JTOICHT E.I'. 3ennna
(nazeanue xagheopui) (noonucw) (pacuugpposxa noonucu)



OueHouHblE MaTepUaNbl IO JUCUUIUIMHE MpeAHa3HAYeHbl JUIsl OLEHKU: JOCTHUKEHUS
Oo0ydJaromUMUCS  3alJITaHUPOBAHHBIX  PE3yJbTaTOB  OOydYeHHUs IO JUCIHIUIAHE, JTara
(dbopMUpOBaHUS 3aMJIaHUPOBAHHBIX KOMIIETEHIIUN U YPOBHS OCBOCHHUSI TUCIUTIINHBI.

OneHOYHBIE MaTepUaNbl MO JUCIUIUIMHE BKIIOYAIOT OLIEHOYHBIE CPEJICTBA I MPOBEIICHUS
MEpONPUATHI TEKYIIET0 KOHTPOJISI YCIIEBAEMOCTH U MMPOMEKYTOYHON aTTECTALIUU.

OueHouHble CcpeACTBA JJsl OUEHKH 3alJIAHHPOBAHHBIX Pe3yJbTATOB O0Y4YeHUS M0
AUCIHHUILIMHE, COOTHECEHHBIX ¢ HHANKATOPAMH J0CTHKECHUSI KOMIIETCHIIMIi:

Konsr
3ammaHupOBaHHBIC PE3yJIbTAThl OOYUYCHUS | MHIMKATOPOB O1eHOYHOE CPEACTBO
M0 TUCIUILTNHE JOCTHKECHUS (TUIT 1 HAMEHOBaHUE)
KOMIICTCHIIU

3HaTh:

METOJIbI COCTABJICHHS CXEM 3aMEIIECHHS 1
OIpE/ICIICHUS ApaMETPOB JIEMEHTOB MPU
pacueTe AEKTPOMArHUTHBIX TIEPEXOTHBIX
MPOLIECCOB

Kontponbasie padboTer Nel, Ne2;
ITK-1.1 OTYeThI Ta0OPaTOPHBIX PadoT,
PI'P, sx3amen

COOTHOIICHHSI U TTAPAMETPhI, OTUCHIBAIOIIHE
TpEx(a3zHoe KOPOTKOE 3aMbIKAHHE M OCHOBHBIE
BU/IbI TIOTIEPEYHBIX U MPOIOTBHBIX
HECUMMETPUYHBIX PEKUMOB

Kontposnbabie paboTer Nel, No2;
[TK-1.2 OTUETHI Ta0OPaTOPHBIX PAOOT,
PI'P, sx3amen

(I)I/I3I/I‘-IGCKI/I€‘ OCHOBBI OJICKTPOMATrHUTHBIX

MEPEXOJHBIX IPOLECCOB, IMPOUCXOAAIIMX B Kontponbhas pabota Ne3;

HayaJbHbIII MOMEHT BHE3aITHOTO HAPYILICHUS MK-1.2 IK3aMEH

pEeKUMa CHHXPOHHOW MAIIWHBI

YMmerb:

aHaIN3UPOBATh UCXOJIHBIC JTaHHBIC, Komrpombrpre paborsr Nel, Ne2:
HEOOXOMMMBIE  JIA  PACUCTA NAPAMCTPOB ITK-1.1 0TYeThI Ja0OPaTOPHBIX PadoT,
CUMMETPHYHBIX " HECHUMMETPUYHBIX

PI'P, sx3amen
9JICKTPOMArHUTHBIX NEPEXOAHBIX MTPOIIECCOB

pacCUUTBIBATD mapaMeETpbl SJICMCHTOB

AIEKTPOIHEPTETUYECKUX CHCTEM, Kontponbnsie padoTer Nel, Ne2;
n300paxarh uUX TpadUyeckd B BHUIEC CXEM IK-1.1 OTYeTHI JTa0OPaTOPHBIX PadOT,
3aMeLIECHUS u IIPOBOJUTH ux PI'P, sx3amen
npeoOpa3oBaHus K MPOCTEHIIeMY BUAY
ACCUHTHIBATH AJIIEKTPOMATrHUTHBIE
P P Konrtponsnsie padotsr Nel, No2;
MepexoHbIe MPOLECCH B ceTsAX Bbilie 1 kB ¢
IK-1.2 OTYETHI JJAOOPATOPHBIX PabOT,
MIOMOIUIbIO MeToaa CUMMETPHUYHBIX
PI'P, sx3amen
COCTABJISIFOLIINX
n300pakath rpauecKu pacueTHbIE TOKH U Kontposnbasie padoTer Nel, Ne2;
HaIpsKEHUs B 3aIaHHOU TOUKE IK-1.2 OTUeTHI 1a0OPaTOPHBIX PadOT,
AJIEKTPOIHEPIETUYECKOM CUCTEMBI PI'P, sx3amen

Copepxxanue oneHOYHBIX cpeacTB. llIkana u kpuTepuu oueHNBaHUsA

A) 1151 TeKy1Lero KOHTPOJIs yCIeBaeMOCTH:

Kp Nel Pacuer cummerprnunsix K3 B anexkTpuueckoit cucteme

Kp Ne2 Pacuer nepexoHbIX NpOLECCOB IPU OAHOKPATHON MONEPEYHON HECUMMETPHH.

Kp Ne3 [Iepexonnbie mponecchl B CHHXPOHHOM MallIvHE.

JIB 1-2. Pacuer TOKOB Tpex(a3HOro KOpPOTKOTO 3aMBIKAHUS, HCIIONB3Ys TOYHOE MpPUBEACHUE
3JIEMEHTOB CXEMBbI 3AMEIIECHNS] B UMEHOBAHHBIX €IMHULIAX.

JIB 3-4. PacueT TOKOB Tpex(a3HOro KOPOTKOrO 3aMbIKaHUsI, UCIIOJIb3YsI MPUOIMKEHHOE PUBEACHUE
3JIEMEHTOB CXEMBbI 3AMEIIECHNS] B UMEHOBAHHBIX €IMHULIAX.

3



JIB 5-6. Pacuer TokoB TpexdazHoro K3, ucCmonb3ysi TOYHOE NpPUBEICHHUE 3JIEMEHTOB CXEMBI
3aMelIeHHs] B OTHOCUTEIbHBIX €IUHUIIAX.

JIB 7-8. Pacuet TokoB Tpexdaznoro K3, ucnonb3ys npubImKeHHOE IPUBEICHUE JIEMEHTOB CXEMBI
3aMeIeHHs] B OTHOCUTEIbHBIX €IUHUIIAX.

JIB 9. Omnpenenenne TOKOB Tpex(a3HOTO KOPOTKOTO 3aMBIKaHUSI METOJIOM PACUETHBIX U THIIOBBIX
KPHUBBIX.

JIB 10. Hecummetpuunsie K3 B pa3BeTBieHHo# cetu. [IByxdaznoe K3.

JIb 11. Hecummetpuunsie K3 B pa3BerBinennoit cetu. Onnodasznoe K3

JIB 12. Hecummetpuunsie K3 B pa3BeTBiienHoi cetu. J[Byxdaznoe K3 Ha 3emio.

JIb 13-14. [IpoonpHbIE HECUMMETPHUH B pa3BeTBIECHHOM ceTH. OOpBIB 0JTHOM (ha3bl.

JIB 15-16. [IpogonbHbIe HECUMMETPUH B pa3BeTBICHHOM ceTr. OOpBIB ABYX (a3

PacuerHoe 3ananue

Couepmalme OLICHOYHBIX CPEACTB:

1. Konrtpouabnas paGora Nel.
Tema: Pacuer cummeTpuuHbix K3 B 371€KTpUUECKON CUCTEME.

3ananue:
[TapameTpsbl 371IEMEHTOB CXEMBI:
muaun W: Ly =100 xm; L, =80 xm; Lz =100 xm; Ly =80 kM; Xuor1 =0,43 OM/KM; Ruor1 =0,13 OM/KM;
Xo/X1=2
Harpy3ka: Sy = 350 MB-A; cose = 0,85; Uson = 220 kB;
tparcdopmarop 7'1: THAI-400000/220; Syon = 400 MB-A; uc= 11%; n, = 242/15,75 kB;
tpanchopmatop 72: TIAIIH-63000/220; Syon = 63 MB-A; u= 10%; n, =230/10,5 kB;
TT 2xG1: TBB-160-2; Uson = 15,75 kB; Pyow = 160 MBT; cos@ = 0,85; X smom) = 0,213; Xomow =
0,25;
I'T G2: CB655/110-32; Uyon = 10,5 ¥kB; Suow = 37,5 MBA; cos¢ = 0,8; X suomy = 0,225 Xowowy = 0,46.
[Tpu tpexdaznom K3 B touke K1(K2) cxembl, mpeicTaBieHHOW Ha pHC., ONPENETUThH

Lesona=200 eB

HayaJbHOE JICHCTBYIOIICE 3HAUCHUE NIEPUOANUECcKOr cocTaBisitonieil Toka K3 u yaapnsiil Tok K3.
Pacuer nposectu B E nipu TouHom npuBeneHuun napameTtpoB. IIpunare, uto 1o K3 renepatopsl
paboTaay B HOMUHAJIBLHOM pexuMe. Y gapHblid KoddurueHT npunsts 1,85.

[Ipumeuanue: Ilpu pelieHnn NpeICTaBUTh PACUETHYIO CXEMY 3aMEIlEeHUs C HAHECEHHBIMU
CTYNEHSIMHU M KJlaccaMU HanpsbkeHus, Toukoil K3, paccumTaHHbIMM MapaMeTpamMu 3JIEMEHTOB, a
TaKKe YIPOILEHHYIO CXEMY, MOJIYUYEHHYIO B pe3yJIbTaTe HIKBUBAJICHTHBIX MPEOOpa30BaHUM.

ITo pesyabTaram Kp BhicTaBIIsIeTCS:
— 3 Gayuta, eciy MpaBUIILHO BBINOMHEHO He MeHee 80% 3aaaHuil.
— 2 Gamna, eciu MpaBUILHO BeITIONHEHO 50...79% 3amanuid.

2. KonrpoabHas padora Ne2.
Tema: PacueT nmepexoJHbIX MPOIECCOB MPU OAHOKPATHON MOMEPEYHON HECUMMETPHH.

3aganue:



[TapameTpsbl 37IEMEHTOB CXEMBI:

muHun W: Ly =15 xm; L, =15 km; L; =5 kxm; Ly =20 kM;  Xior1 =0,4 OM/KM; Ruor =0,15 OM/xM; X,
/X1:3

Harpy3ka: Sy = 150 MB-A; cos¢ = 0,8; Uwon = 110 kB;

tpancdopmarop 7'1: TALIH-16000/110; Sion = 160 MB-A; u,= 12%; n, = 115/11-11 xB;
tpanchopmatop 72: THAII-80000/110; Swon = 80 MB-A; u= 13,8%; n, = 242/15,75 kB,

TT G1, G2: TBD®-60-2; Usow = 15,75 ¥B; Siow = 75 MBA; cos® = 0,8; X suom) = 0,146; Xoom =
0,18;

I'T G3: CB840/150-52; Uyon = 13,8 kB; Puow =45 MBT; cos® = 0,8; X swow = 0,25 Xowow = 0,21.

Kl
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% —E'v A Unom=110 kB

[Tpu onnogaznom K3 B touke KI1(K2) cxemsl, mpencraBieHHOW Ha pHUC., ONPEAETUTh
HA4aJIbHOE JICHCTBYIOLIEE 3HAUYECHUE Nepuoauueckoi cocrasiisiomei Toka K3. IIpunsars, uto no
K3 reneparopsl pabotany B HOMUHAJIBHOM PEKUME.

[Ipumeuanue: Ilpu pemenun npencraButTh pacueTHoie cxemsl 3amenienus 111, OIL, HIT ¢
HAHECEHHBIMU CTYIIEHSIMU U KJlacCaMM HarpsbkeHus, Toukod K3, paccuntaHHbIMH mapameTpaMu
JJIEMEHTOB, a TAaK)XKE YIPOILUEHHBIE CXEMbl, IIOJIy4EHHBIE B PE3YyJbTAaTe OSKBUBAJICHTHBIX
peoOpa3oBaHUM.

SH

Ilo pe3yabTatam Kp BbeicTaBjsieTcs:
— 3 Gaia, eciid MPaBUJILHO BBIMIOJHEHO HE MeHee 80% 3a1aHuid.
— 2 Ganna, ecnu MpaBUIbHO BbIoNnHEHO 50...79% 3amanuid.

3. Kourpoasnas padora Ne3.
Tewma: IlepexoaHbie TpOIECCHl B CHHXPOHHOM MallInuHe.

3aganue 1: OTBETUTh HA BONPOCHI TECTA

1. Tpéxasnas cucrema TOKOB B TPEX HEMOBMKHBIX KOHTYypaX CTaTOpa CHHXPOHHOM MaIlMHBI
co3zaer

a. Ilynecupyromiee noie.

b. HemsmenHoe BO BpeMEHH TI0JIE.

¢. Bpamaroneecs nose.

d. DnekTpocTaTudyeckoe moJe.

2. Hanbonpiiee oTiandmne CONPOTUBIICHUN Xq M Xq
a. Y rerepatopos TOLI.
b. V renepatopor ADC.
c. Y renepatopoB ['DC.
d. ¥ reneparopos KOC.

3. KakoBO COOTHOILIEHHE MEXJYy CHHXPOHHBIM X4, MEPEXOIHBIM Xq U CBEPXIEPEXOIHBIM X'y
COIIPOTHUBJICHUSIMA CUHXPOHHON MAallIMHbI?

a. xe<x’a <x"y

b. x> x> x"q

C. xa=xa=x"q.

d. x4<x73>x"s



4. [IpogonpHasi OCb CHHXPOHHON MallIUHBI — 3TO
a. BeprukanpHas och cTaTOpa MallIHbI.
b. Ocb ¢ HaUMEHBIIIUM MAarHUTHBIM COMTPOTUBJICHUEM, COBIMA/IAIOIIAS C OCKIO MOJIFOCOB POTOPA.
c. Ock ¢ HanOONBIIMM MarHUTHBIM COMTPOTHBIICHHEM, COBIIAIAOMIAs C OCHIO MEXKITYTIOIIOCHOTO
MIPOCTPAHCTBA POTOPA.
d. Topu3oHTaNpHas OCh CTATOPA MAIIKUHBL.

5. IlonepedHast OCb CHHXPOHHOM MallMHBI — 3TO
a. BepTukanbHas ocbh cTaTopa MaluHbl.
b. Ocb ¢ HANMEHBIIUM MarHUTHBIM CONPOTHBIICHUEM, COBIIA/IAIOIIAs C OCBIO TTOJIFOCOB POTOPA.
c. Ock ¢ HanOONBIINM MAarHUTHBIM COIIPOTUBICHUEM, COBIIAJAAONIAsl C OChIO MEXTYTIOIIOCHOTO
IPOCTPAHCTBA POTOPA.
d. T'opu3oHTaNBHAs OCh CTATOPA MAIINHBI.

6. IlocTosiHHBIE BpEMEHM pOTOpa IMpPH Pa3OMKHYTOM T4 M 3aMKHYTOM 1'¢ CTaTope CBsI3aHbI
COOTHOILLICHUEM

a. T, do =7 d.

b. T4 >T 4.

c. T, R0 <T d.

7. CoOTHOIIEHUE MEXy CHHXpPOHHOU Ey n nepexogHoi £’y 31C
a. Eg=L',.
b. E,>E',.
c. B, <FE',

8. Cunxponnas 2J1C E, cMHXpOHHON MaIIMHbI

a. [IponopuuonanbHa KBajipaTy MoTOKa, 00yCIOBIEHHOMY TOKOM BO30YKICHMS.

b. PaBHa TOKy BO30YX/IE€HUSI.

c. [IponopruoHansHa MOTOKY paccesHusl.

d. [TpomoprimoHansHa MOTOKY, 0OYCIOBICHHOMY TOKOM BO30YXK/ICHUS.

3ananue 2: OTBETUTh HA OIMH U3 BOMPOCOB 10 3aJIaHUI0 IPENo1aBaTes

1. IlocTtpouts cxemy 3amMenieHusi CMHXpoHHOM MamuHbl (CM) 6e3 nemndepHbIX KOHTYPOB U
MOSICHUTH €€ MpeoOpa3oBaHUE B SKBUBAJICHTHYIO CXEMY M BCE MapaMeTphl, ONUCHIBAIOLINE ATY
CM.
2. Iloctpouth cxemy 3amelleHUs: CUHXpOHHOM MammHbl (CM) ¢ nemndepHbIMH KOHTypamH U
MOSICHUTh €€ MpeoOpa3oBaHUE B SKBUBAJICHTHYIO CXEMYy U BCE MapaMeTpbl, ONUCHIBAIOIIUE 3Ty
CM.
3. IlocTpouth BEKTOPHYIO JuarpamMmy CHUHXpoHHOW MamuHbl (CM) M 3ammcath OCHOBHbBIE
COOTHOUIEHMSI, ONIPEJENISIEMBIE U3 HEE.

ITo pe3yasTaTam Kp BbicTaBasieTcs:
— 3 Oainna, eciid IPaBUIILHO BBITIOJHEHO HE MeHee 80% 3a1aHuid.
— 2 Ganna, ecnu MpaBUIbHO BhIToNHEHO 50...79% 3amanuil.

4. Otuert JabopatopHoii padorsl Nel-2.
Tema: Pacuer TOkOB Tpex(a3zHOT0 KOPOTKOTO 3aMBIKaHUS, UCIIONB3Ysl TOYHOE TPUBEICHHEC
AIIEMEHTOB CXEMbI 3aMEIIICHHS B UMCHOBAHHBIX CJMHUIIAX.

KOHTpOJIBbHBIN OMPOC IO BOMIPOCAM:

1. JInst KakuX MPaKTHYECKUX PAacYeTOB MCIOIB3YETCs pacdyeT TOKOB mpu Tpexdaznom K3?
2. HazoBuTe 0CHOBHBIE JIOMYIICHUS, UCTIOIB3YeMbIe TTPH pacueTe TokoB K3.
3. Jatite onpenenenne ynaneHHbiXx U 6mu3kux K3. Kakue K3 M0oxkHO cuuTaTh yaaneHHBIMHA

AJI1 CHHXPOHHBIX TCHEPATOPOB, CHHXPOHHBIX U ACHMHXPOHHBIX I[BI/IFaTeJIGf/'I?

6



4. HazoBuTe oTiMuus NpUHIMIINAIBHON CXEMBbI, PACUETHOW CXEMBI U CXEMBbI 3aMEILIEHUSI.
5. Kak onpepenstorcs  ko3pGUIMEHTH  TpaHChOpPMALMM  KAaCKaAHO  BKIHOYEHHBIX
TpaHC(HOPMATOPOB MPH BEIOPAHHOI OCHOBHOM (0a3UCHON) CTYIIEHU HANIPSKEHUS?

ITo pesyabTaram OT14yera 3a JIb BbicTaBIISIETCA:
— 3 Gana, eciiu MpaBUIBLHO BBITIONHEHO He MeHee 80% 3a1aHui.
— 2 Gama, ecii paBUILHO BhITIONHEHO 50...79% 3amaHuid.

5. Oruer 1adbopaTopHoii padoTsl Ne3-4.
Tema: Pacuer TOKOB Tpex$a3zHOro KOPOTKOTO 3aMbIKAHUS, HCIIONb3Ysl MPHOIMKEHHOE
MPUBCACHUC 3JICMCHTOB CXCMbI 3aMCIICHUS B MMCHOBAHHBIX CIUHUIIAX.

KoHTpOJIbHBIN ONPOC IO BOMIPOCaM:

1. Uro moHUMAETCsl O] TePMUHOM «OTHOCHUTEIHHBIE €TMHUIIBD ?

2. Kaxk paccuntbeiBaroTCsi mapameTpbl HICTOYHHKA OeckoHeuHo# MomHocTy (MIBM)?

3. [TpuBenure QopMynbl s Tepecdera I[MapaMeTpoB, 3aJaHHBIX B OTHOCHUTEIBHBIX
€MHULIAaX, B MMEHOBaHHbBIE: Ul FeHepaTopa U TpaHcopmaTopa.

4. [TpuBenure dopmyny st pacuera cBepxmnepexonnoin IJ{C reHepatopa, MOSCHUTE 3HAKU
B YPaBHEHHUHU.

5. Ha ueM ocHOBaHBI TOYHOE W MPHUOIMKCHHOE TPHUBEICHUE MApaMeTPOB AIEMEHTOB

KOpPOTKO3aMKHYTOM IIEMU B CXeMaxX 3aMelleHus?

ITo pesyabTaram OT14yera 3a JIb BbIcTaABJISIETCSA:
— 3 Oaina, eciid IPaBUIILHO BBITIOJTHEHO HE MeHee 80% 3a1anuid.
— 2 Ganna, ecnu MpaBUIbHO BbIoNHEHO 50...79% 3amanuid.

6. Ortuer 1aGopaTopHoOii padoTbl NeS-6.
Tema: Pacuet TokoB TpexdazHoro K3, ucnomnb3yst TOUHOE IPUBEACHUE IEMEHTOB CXEMbI
3aMeIlleHUs] B OTHOCUTEIbHBIX €ANHUIIAX.
KOHTpOoNbHBIN OIIPOC 110 BOIpOCcaM:
1. Kak BbpIOMparoTCs M NEpecUnTHIBAIOTCS Oa3UCHBIE YCIOBMS Ul Pa3IM4YHBIX CTYyINEHEH
HanpspkeHus 99C?

6. Uro Takoe ymapHsblil koaddunmrent? [loscaute ero Gpu3nuecKuii CMBICI.
7. Kak paccunteiBaeTcs IeiCTBYOIIEE 3HaUeHUE yaapHoro Toka K3?
8. Kakumu mapamerpamMu BBOJSTCS B CXEMY 3aMEIIECHUS CHUHXPOHHBIE M ACHUHXPOHHbBIE

MAIlIMHBI, a TaKke 0000IIeHHas Harpy3Ka Mpy pacyere cBepxnepexoaHoro Toka K3?

0. [IpuBenute dopmynbl ana NpUOMMKEHHOTO TPUBEACHHS B 0.€. CONPOTHUBIICHHUH
3JIEMEHTOB KOPOTKO3aMKHYTOH Iienu (reHeparopos, Tpanchopmatopos, JIDII u pexTopoB) B
cxemax 3aMelleHus?

10. [TpuBeaure ¢GopMyabl A ONpEdeNeHUs] HMHIYKTUBHBIX CONPOTHUBICHUHA CXEMBI
3aMeNIeHHs Tpex0OMOTOYHOTO TpaHchopMaTopa U aBTOTpaHcpopmMaropa.

ITo pesyabTaram OT14yera 3a JIb BbICcTaBJISIETCSA:
— 3 Gaina, eciid IPaBUIILHO BBITIOJTHEHO HE MeHee 80% 3amanuid.
— 2 Gaia, eclid paBUILHO BhIMIOJIHEHO 50...79% 3amanuii.

7. Ort4er abopaTopHoi padorsl Ne7-8.
Tema: Pacuer TokoB Tpexdasznoro K3, ncnonb3ys npubinkeHHOe MPUBEICHUE HIEMEHTOB
CXEMBI 3aMCIICHUA B OTHOCHUTCIBHBIX €ANHUIIAX.
KOHTpONIBHBINI OIIPOC 110 BOIPOCaM:
1. 3aBucuT s pe3ynbTar pacy€éta TokoB K3 oT BhIOOpa OasucHbix ycioBuii? OTBeT
HIOSICHUTE.



2. Maitre nonstue ygapHomy Toky K3. Ilpu kakux yciaoBHsIX ynapHbI TOK NPUHUMAET
MaKCHMaJbHOE 3HaYCHHUE?

3. Kak paccuntbiBaercst ynapHsiid ko3¢ dumert?

4. [TpuBeaure QopMmynbl IJii TOYHOTO NPUBEAEHUS B 0.€. CONPOTUBIEHUH 3IIEMEHTOB
KOPOTKO3aMKHYTOH 1enu (reHeparopos, TpaHcopmaropos, JIDII u pekTopoB) B cxemax
3aMelieHus?

5. [IpuBenure Qopmynbl a1 SKBUBAJIEHTHBIX IMPEOOpa30BaHUN MpPHU 3aMEHE HECKOJIBKUX
VCTOYHUKOB OJJHUM 3KBUBAJICHTHBIM.

6. [lpuBenure QopMmynbl ans  ONpeNeNeHUs  SKBUBAJICHTHBIX  COMPOTHBICHHHA  C

UCTIONIb30BaHUEM KOX(PUIIMEHTa TOKOpacIpeeneHus (epeHoc 00Iero COnpOTHBICHUS
B NapajuieJbHbIe BETBU).

Ilo pe3yabTatam Ot4era 3a JIb BbIcTaB/sIeTCS:
— 3 Gaina, eciid IPaBUIILHO BBITIOJTHEHO HE MeHee 80% 3amanuid.
— 2 Gaia, eclid paBUIILHO BhIMIOJIHEHO 50...79% 3amanuii.

8. Otuert JabopaTopHoii padoTsl Ne9.

Tema: OmnpeneneHne TOKOB Tpex(pazHOTO KOPOTKOTO 3aMbIKaHUS METOJOM pPacCHETHBIX U
TUIOBBIX KPUBBIX.
KOHTpOJIBHBIN ONPOC 10 BONIpOCaMm:

1. B kakux ciay4asx BO3ZHHKAeT HEOOXOJMMOCTb OOpaIlaThCsi K TUIOBBIM KPHUBBIM JIJIs

pacuera nepuondeckoit ciaraemon Toka K3?

2. Tlopsnok pacueTa MeTOJia TUIOBBIX KPHUBBIX IPH OMPEAETICHUU TOKa TPeX(a3HOro K.3. B

3aJJaHHBII MOMEHT BpEMEHH f 0 00IIeMy U3MEHEHHUIO.

3. TlosicHuTE TOCTOMHCTBA M HEJOCTATKNA METOJ1a TUIIOBBIX KPUBBIX.

4. Kak ompenenutb NpUONMKEHHOE 3HAUEHUE COMPOTUBIIEHUS CUCTEMbI, €CJIM HM3BECTHa

MOIIHOCTh OTKJIKOYEHHS BBIKIIIOUATENS, YCTAHOBJIEHHOTO HA €€ IIMHAX?

5. OcCHOBHbIE JOMYIICHUS MTPHU UCIIOJIB30BAHUN MTPAKTUUECKOIO METO/Ia TUIIOBBIX KPUBBIX.

6. IloscHuTe, KaKk ONpPEAETUTH YAAJIEHHOCTh FEHEpAaTOpa OT MECTa K.3.

7. Tlopsimok pacuera METOJa THIOBBIX KPUBBIX MPH OMpPEJEICHUH TOKa Tpex(pa3HOTo K.3. B
3aJIJaHHBI MOMEHT BPEMEHH { C YYETOM MHAMBUIYAIBbHOTO BIMSHUS KaXKIOTO MCTOYHHKA
CUCTEMbI HEOTPaHUYEHHON MOIIIHOCTH.

8. KakoB ¢u3nueckuii cMbICI OCTOSTHHOM BpeMeHH 1,7

IIo pe3yabTatam Ot4era 3a JIb BbicTaB/sieTCH:
— 3 Gaina, eciid IPaBUIILHO BBITIOJTHEHO HE MeHee 80% 3amanuid.
— 2 Gaia, eclid MpaBUILHO BhIMOJIHEHO 50...79% 3amanuii.

9. Ortuert JabdoparopHoii padoTsl Nel(.
Tema: Hecummerpuunsie K3 B pazerBiienHoit cetu. JByxdaznoe K3.
KOHTpONBHBIN OIIPOC 0 BOMPOCaM:
1. CdopmynupyiiTe IpaBUIO SKBUBAJICHTHOCTH MPSMOMN TTOCIICIOBATEILHOCTH.
2. Kak ompenenstorcs cummerpuuHbsle coctasistone 111 Hanpsokerus ocoboit (asbr ams
Ka)KJIOTO BHJIa HECUMMETPUU?
3. B uem omiinume cxeM 3aMerieHusi 00paTHON W HyJIeBOW MOCIEI0BATEIBHOCTEH OT MPSIMOii
MIOCJIEI0BATEIBHOCTH?
4. B uéM o0coOeHHOCTh Y4€Ta CONpPOTHBIEHHS B HEUTpanu TpaHchopMmMaTopa B CXeMe
HYJIEBOM MOCIEA0BATEIBHOCTH ?

ITo pesyabTaram OT14yera 3a JIb BbIcTaBJISIETCSA:
— 3 Oainna, eciid MPaBUIILHO BBITIOJHEHO HE MeHee 80% 3a1aHuid.
— 2 Ganna, ecnu MpaBUILHO BhIToNHEHO 50...79% 3amanuil.
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10. OT4yet 1ab6opaTopHoi padorer Nell.
Tema: Hecummerpuunsie K3 B pazseTBieHHoi cetu. Ognodasznoe K3.
KOHTpOoNbHBIN OIIPOC 110 BOIpOCcaM:
1. Tlpuemute oOume ypaBHeHus (3) I pacdeTa MonepeyHoi HECHMMETPHH.
2. Kak onpeznensiercs NoaHBIN TOK 0c000# (ha3bl U1 KaX10ro BUa HECUMMETPHUN?
3. Kakue y31mpl SBIAIOTCS HAyajloM M KOHIIOM CXEM 3aMeLIEHHUs  Pa3IudHbIX
[I0CJIEA0BATENBHOCTEN MPU NONIEPEUYHON HECUMMETPUH?
4. Tlo kakuM OOOOIIEHHBIM BBIPRXKEHUSM PACCUUTHIBAIOTCS CUMMETPUYHBIE COCTABIISIONINE
HaNpsDKEHUI B MECTE KOPOTKOI'O 3aMbIKAaHUs?

Ilo pe3yabTatam Ot4era 3a JIb BbicTaB/sIeTCH:
— 3 Gayua, eciy MPaBUIILHO BBINOIHEHO He MeHee 80% 3anaHuil.
— 2 Ganna, eciu MpaBUILHO BeITIONHEHO 50...79% 3amaHuid.

11. Otyer 1a6opaTopHoii pa6oTbl Nel2.
Tema: Hecummerpuunsie K3 B pazerBiienHoii cetu. [IByxdaznoe K3 Ha 3emuto.
KOHTpOIBHBIN OITPOC 110 BOIPOCaM:
1. Yto Takoe rpanuuHble ycioBus? [lpuBenure rpaHuyHble YCIOBHS Uil KaXJIOTO BHJA
IIONIEPEYHON HECUMMETPHH.
2. Kak onpenenstorcst cummerpudnbie coctapiisromnue [T Toka ocoboi ¢azbl 1 Kaxa0ro
BHJIa HECUMMETPUU?
3. Uro sBAsSETCS ICTOYUHUKOM TOKOB OOpaTHOW M HYJIEBOM MOCiIeI0BaTeIbHOCTEN ?
4. Kak M3MEHAITCS CHUMMETPUUYHBIE COCTAaBIISIIOIIME OCTAaTOYHBIX HANpsHKEHUM IO Mepe
YAAJICHHA OT TOUKH HCCUMMCETPHYHOI'O 3aMbIKaHH?

ITo pesyabTaram OT14yera 3a JIb BbIcTaBIISIETCSA:
— 3 Gaina, eciid IPaBUIILHO BBITIOJTHEHO HE MeHee 80% 3amanuid.
— 2 Gaia, eclid MpaBUIILHO BIMIOJIHEHO 50...79% 3amanuii.

12. OT4er 1adopatopHoii padorsr Nel3-14.
Tema: [IponoibpHbIE HECUMMETPUU B pa3BeTBICHHON ceTh. OOPBIB OHOH (a3bl.
KOHTpOJIBHBIN 0POC 110 BOMIpOCaMm:

1. Tlpusenute oOmme ypaBHeHus (3) 11 pacyera Ipo10JbHON HECUMMETPHH.
2. Yto Takoe rpaHuuHble ycnoBus? [IpuBeaute rpaHUuHbIE YCIOBHUS JUIsl KaXAOro BUAA
IIPO/I0JILHOM HeCUMMeTpuH (0OpbIBa OJJHOM U IBYX (a3).
3. Kaxk onpenenstorcst cummerpuunble cocrapisitomue [T Hanpsbkenust oco0oil ¢asbl ass
Ka)KJI0T0 BHJIA IIPOJOJIBHON HECUMMETPUU?
4. B uéM 0COOEHHOCTH y4€Ta COIPOTUBJICHMSI BO3IYIIHBIX JIMHUH B CXEME HYJIEBOH
II0CJIE0BATEIBLHOCTHU ?
5. Kak M3MeHSI0TCS CUMMETPUYHBIE COCTABIIOIIME OCTATOYHBIX HAIPSDHKEHUH 10 Mepe
yIaJeHMs OT MeCTa IIPOJOJIbHON HECUMMETPUN?

IIo pe3yabTatam Ot4era 3a JIb BbicTaB/sieTCH:
— 3 Oainna, eciid IPaBUIILHO BBITIOJHEHO HE MeHee 80% 3a1aHuid.
— 2 Ganna, ecnu MpaBUIbHO BhIToNHEHO 50...79% 3amanuil.

13. Otuer 1a6opaTopHoii padoTbl Nel5-16.
Tema: [IponoipHBIE HECUMMETPUHN B Pa3BETBICHHOM ceTH. OOpBIB ABYX (a3.
KOHTpoJIbHBIN 0MPOC 10 BONIpOCcaMm:
1. ChopmynupyiiTe MpaBUiIO SKBUBAIEHTHOCTH MPSIMOM IMOCIENOBATEIBHOCTH JISi CITydast
MIPOJI0JIBHOW HECUMMETPHH.



2. Kak ompenenstorcsi cumMetpuuHbie coctapisitonue [T Toka oco6oit (hasel s KaKI0ro
BHJIa POJIOJIbHON HECUMMETPpUHN?

3. Kak ompenensiercss MONHBIA TOK 0c000i (a3pl I KaXaoro BHIA MPOAOIBHOM
HECUMMETpHUU?

4. Kakue y37bl SBISIOTCS HAyajJoM M KOHIIOM CXE€M 3aMEICHUS  Pa3IudHbIX
MOCIeA0BATENBHOCTEH MPU MPOAOTHHON HECUMMETPUU?

5. Tlo xakuMm 0OOOIIEHHBIM BBIPAXKEHUSM PACCUUTHIBAIOTCS CUMMETPUYHBIE COCTABJISIONINE
HanpsLKeHUH B MECTE TTPO0JIbHOM HECUMMETPUM ?

ITo pesyabTaram OT14yeta 3a JIb BbIcTaBJISIETCSA:
— 3 Oainna, eciid IPaBUIILHO BBITIOJTHEHO HE MeHee 80% 3am1anuid.
— 2 Ganna, ecnu MpaBUIbHO BbIToNHEHO 50...79% 3amanuid.

14. PacueTrHoe 3a1aHue.
Tema: PacueT CHMMETPHUYHBIX UM HECUMMETPHUYHBIX KOPOTKHMX 3aMbIKaHMM B
AIEKTPUYECKOMN CETH.
PacuerHoe 3a1aHue BBIIOIHETCS B OPME JOMAILIHETO 3a/1aHUs.
L. Boinoanumy:
JUig TIpuBEEHHOM CXEMbl IEKTPUYECKOW CETH ONPENENIUTh CIEAYIOLIME PpacdeTHBIE
BEJIMYUHBI:
e JelicTByIOIEEe 3HAUYEHHE MEPUOIMUYECKONW COCTABISIOMIEH TOKa TPEX(a3HOTrO0 KOPOTKOTO
3aMbIKkaHus B MecTe K3 B HayabHbIM MOMEHT BO3HUKHOBEHMUSI IOBPEXKICHUS;
® yJIApHBIH TOK M MOIIHOCTH TPEX(Pa3HOrO KOPOTKOTO 3aMbIKaHHS B HAaYaJbHBIH MOMEHT
BO3HUKHOBEHUS [TOBPEKACHHUS;
® aMIUIMTYJHOE€ W JACUCTBYIOLIEE 3HAYEHUS alepUOAMYECKOM COCTaBIAIOLIEH TOKa
TpEX(Pa3zHOro KOPOTKOI'O 3aMbIKaHUS U MOJHBIM TOK TPEX(Ha3HOro KOPOTKOrO 3aMbIKaHUS B
Mecte K3 B HayallbHbIII MOMEHT BO3HUKHOBEHMSI IOBPEXKICHUS;
® HayaJbHbIE 3HAYECHUS TOKOB OTHEIBbHBIX IIOCJIENOBATEIBHOCTEM MM 3aJaHHOIO BHJA
HECUMMETPUYHOI'O0 KOPOTKOI'O 3aMbIKAHUSI B MECTE KOPOTKOI'O 3aMbIKAHUS;
e HayaJIbHOEC 3HAYEHUE ITOJHOrO TOKa JUIS 3aJaHHOTO BUAA HECUMMETPUYHOIO KOPOTKOTO
3aMBIKaHUS B MECTE KOPOTKOI'O 3aMbIKaHUS.

II. Hcxoonvie oannvle ons 3a0anusi:
Y enbHbIe CONPOTUBIICHUS BO3YIIHBIX JIMHAN HATIPSHKEHUEM
110 xB - Xyn=0,44 Om/km , Ryn=0,14 Om/xm;
220 kB - Xyn=0,42 Om/km , Ryn=0,08 Om/km;
330 kB - Xyn=0,32 Om/km , Ryn=0,04 Om/xm;
MognHue3amura BO3IyIHbIX JUHUN | 1 2 BeinosnHeHa TpocamMu Mapku AC, iunuii 3 u 4 -
CTaJIbHBIMH TPOCAMH, a Ha IMHUU 5 TPOCOBAs 3alllUTa HE YCTAHOBJICHA.
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1. Texnonoeus svimontenus 3a0anus:
1. Pacuer cummerpuyHoro Tpexdasznoro K3
1.1. CocTaBneHue cxembl 3aMEIICHUS
1.2. Onpenenenrie mapaMeTpoB FJIEMEHTOB CXEMbI 3aMEIIICHUS
1.3. [lelicTByrollee 3HAYEHUE MEPUOIUYECKON COCTABIIAIOIIEH TOKAa K.3. B CBEPXIIEPEXOIHOM H
YCTaHOBUBILEMCS peKUMax MpH Tpex(a3zHOM K.3. B 3aJIaHHOM TOUKe
1.4. Y napHbIii TOK K.3.
1.5. [elicTBytolliee 3HAYEHUE MOJTHOIO TOKA K.3. 32 MEPBBIM NEPHUO]T €T0 U3MEHEHHUS
1.6. MomuHocTs B HaYaJIbHBII MOMEHT K.3.
1.7. HavanpHO€ 3HaY€HHE TOKA MPHU 3aJaHHOM BHJI€ HECUMMETPUYHOTO K.3.
2. Pacuer HecummeTpuuHoro K3
2.1. CocTtaBiieHue cXeM 3aMEeIICHUS OTACILHEIX ITOCIEI0BATEIbLHOCTEN
2.2. OmnpeneneHre napaMeTpoB 3JIEMEHTOB CXEMbl 3aMEIICHUS
2.3. HaxoxneHue Toka MpSAMOM MOCIEI0BATEIBHOCTH MPH HECUMMETPUYHOM K.3. B 3aJIaHHOMN
TOYKE
2.4. OnpeneneHue MOJTHOTO TOKa HecUMMETpUYHOro K3 B HayanbHBIA M 3aJaHHBIA MOMEHTHI
BpEMEHU
2.6. BexktopHble aMarpaMmbl TOKOB M HANpsDKEHUHW B MeECTE€ K.3. B 3aJJaHHOW TOYKE IMpHU
HECHUMMETPUYHOM K.3.

MuHUMaTbHBIA 00BEM PacUeTHOro 3amaHus 15 crpanuil neyatHoro Tekcra mpudrt 14 Times
New Roman, unrepsain 1,5.

IV. Cpox svinonnenus pacuemrnozco 3adanus: 14 yaeOHas Henens 6 cemectpa.
V. [lononnumenvhvie céedenuist
a) [Ipu BeITIOTHEHUH pabOTHI CIIEAYET UCIIOJIB30BATh yaeOHOE TTocoOue 5.

B) JlomariHee 3ajaHiE BBITIOJHACTCS. HA KOMITBIOTEPE B MAIIMHOIIMCHON/PYKOMUCHOM opme.

ITo pe3ysbTaTaM pacuyeTHOro 3aJaHNs BbICTABJISAETCS:
— 21 Gaun, eciv NpaBUIBHO BBHIOJIHEHO HE MeHee 90% 3a1aHuid.
— 18...20 6aynoB, ecnu MpaBUIHHO BHIMOIHEHO 71...89% 3amaHwuii.
— 14...17 6annos, ecinu npaBmwiIbHO BBITIOHEHO 50...70% 3amanmuii.

b) liisi npoMe:KyTOYHOM aTTeCTAlUN:
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IK3aMeH

[IpoBouTCS B MUCbMEHHOMU (hopMe 1o OmiieTaM B BUJIE MOATOTOBKH U U3JI0KEHUS pa3BEPHYTOr0
oTBeTa. Bpems Ha noaroroBky orsera — 60 MUHYT.

Bapuaﬁmw 60NpoOCo6 K IK3aAMEHAYUOHHbIM ounemam.

1.

10.

1.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

OCHOBHBIE TIOHATHSI M ONPEAETCHUS HIIEKTPOMATHUTHBIX HEPEXOAHBIX IPOLIECCOB:
napaMeTpsl peXMMa U CUCTEMBI, BHUIbl PEKHUMOB, NPUYMHBI BO3HUKHOBEHUS U
nociencteus K3.

OCHOBHBIE TOHSTHS U OIpPENEICHUs MEKTPOMAarHUTHBIX INEPEXOAHBIX mpoueccos: K3,
Bubl K3 1 X oTHOCHTENbHAs BEPOSITHOCTh, Ha3HAaUeHue pacueToB K3, nmopsaok pacuera
AJIEKTPOMAarHUTHBIX NEPEXOJHBIX MPOIIECCOB.

Bunsl noBpexnenuit B TpexdasHbix cuctemMax. OCHOBHbIE NOIYLIECHHs, NMPUHUMAacMble
IIPY aHAJIM3€ 3JIEKTPOMArHUTHBIX NEPEXOAHBIX MpoueccoB B DOC.

IIpencraBneHre mnapaMeTpoB CXEeM 3aMEUICHUS B HMEHOBAaHHBIX U OTHOCUTEIBHBIX
€MHULIAX.

IIpuBeneHne napaMeTpoB CXEMBbl 3aMEILIEHHUs K OJHOW CTYyINEHH HampspkeHus. TodHoe u
NpUOIMKEHHOE PUBECHHE [TapaMETPOB.

Pacuer mapameTpoB cXeMbl 3aMEIIEHUS: ISl CHCTEMbI U T€HEPATOPOB.

Pacuer mapameTrpoB cXeMBbl 3aMeIieHHs: JUIL  TpaHCHOpPMATOpOB  (OBYX MM
TPEXOOMOTOYHBIX U C PACIICTITIEHHON OOMOTKOH ).

Pacuer napaMeTpoB cXeMbl 3aMEUIEHUS: I 3JIEKTPOJBUTaTENeH, HAarpy3KH, pEaKTOPOB U
JUHUHI 3JIeKTponepenad.

[IpyHumnel npeoOpa3oBaHUsl CXEM 3aMEIICHHs: I10CIIEOBATEIbHOE, NapajuieIbHOe
npeoOpa3oBaHue, Mpeodpa3oBaHue 3Be3/Ibl B TPEYTOJIbHUK U TPEYTOJIbHUKA B 3BE31Y.
[Ipunmunel  npeoOpa3oBaHMs CXEM 3aMEIICHUS: YCIOBHE 3aMEHBl  OJHOTHITHBIX
UCTOYHHUKOM OJIHUM SKBHMBAJICHTHBIM, 3aMEHA HECKOJIbKMX T€HEpaToOpoOB, CXOISIIUXCS B
OJTHOM Y3JI€ OJJTHUM 3KBUBAJICHTHBIM.

[TpuHIunB! MpeoOpa3oBaHUs CXEM 3aMEILEHHs: METOAbl PacCeYeHUs y3ja, COBMEILEHHS
TOYEK OJMHAKOBOTO TMOTEHIMaja, mpeoOpa3oBaHUEe 3BE3Abl B TPEYTOJBHUK U
TPEyroJibHUKA B 3BE31Y.

[TpunIMnB! MpeoOpa3oBaHMs CXEM 3aMEIIEHUs: METOI pa3IelIeHHs! CBSI3aHHBIX IICTICH.
ONEeKTPOMarHuTHbIE MEPEeXOAHbIE MPOLECCHl B MPOCTEHIIMX Tpex@a3HbIX IETsX.
[TocranoBka 3aiaun u gomymieHus. OCHOBHBIE MTOHATHUS: MPOCTEHIas TpexdaszHas cxema,
HCTOYHUK OECKOHEYHOM MOIIIHOCTH, HeYJaJleHHbIE U yaneHHble K3.

BHesanmHoe Tpex¢a3zHoe KOpPOTKOE 3aMbIKaHHE B IpOcTeimieil cxeme. V3MeHeHue BO
BPEMEHU TOKA M €r0 CJIaraeMbIX.

BnezanHoe TpexdazHoe KOpPOTKOE 3aMblKaHHE B TNpocTeimieil cxeme. BekTtopHbie
JarpaMMbl TOKa U HaIlpsDKEHHsL. AHaJIN3 poreccoB npu u3MeHeHuu ¢azsl DJC.
VYcnoBus, Mpu KOTOPBIX MIHOBEHHOE 3Ha4eHHE MOJIHOro Toka K3 nocturaer Hanbonbien
BEJIMYMHBI (yAapHbIi ToK). JleficTByolee 3HaueHne MOIHOro U yapHoro Toka K3.
OKBHUBaJICHTHAsl NIOCTOSTHHAsI BPEMEHHU 3aTyXaHUs anepuoandeckoil ciararomei Toka K3,
yaapHbIH KodhGHUIeHT.

Pacuer nepuonnyeckoil coctasisitomield Toka Tpexgdasnoro K3 B mpou3BoibHON MOMEHT
BpeMEHHU. MeTo/] TUIIOBBIX KPUBBIX.

OcobenHoctd u mOpsiAOK  pacueta TOokoB K3 B cucreMax COOCTBEHHBIX HYX]I
JIEKTPOCTAHLIUH.

[IpyHUMIBI aHaNM3a 3JEKTPOMArHUTHBIX MEPEXOAHBIX IPOIECCOB IPU OJHOKPATHOM
HapyleHUH CUMMETPHUH Tpex(pa3Hoi cucTeMbl. MeToJ] CHMMETPUYHBIX COCTABIISIOIINX.
OCHOBHbBIE TOJOXEHHSI KJIACCUYECKOW TEOPUHM TIEPEXOAHBIX IPOLECCOB. 3aKOHbI
KOMMYyTallMd. AHalu3 MPOTEKaHUs IMEPEXOJHOro Mpolecca NpU aKTUBHO-UHIYKTHUBHOMN
Harpyske.

OnHokpaTHasi TMonepeyHass HECUMMETpPHUS: CONPOTHUBICHHS 3IIEMEHTOB 3JEKTPHUUECKUX
CXEM TOKaM IpsIMOM 1 0OpaTHOM MOCIIEI0BATEILHOCTH.
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23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.
40.
41.

42.
43.

44.
45.
46.
47.
48.
49.
50.
51.

OpHokpaTHasi momnepeyHas: HECUMMETpPHsS: CONPOTHBIICHHS AJIEMEHTOB 3JIEKTPUUECKUX
CXEM TOKaM HYJIEBOM MOCIeA0BATEIHHOCTH.

OpHokpaTHasi monepeyHas: HECUMMETpPHsS: COCTABJIIEHHE CXEM 3aMEIICHMs OTAEIbHBIX
MocNe0BaTeNbHOCTEN. DKBUBAJICHTUPOBAHUE CXEM U COCTaBJICHHE OOLIMX ypaBHEHUM
JUIS K&KJIOW MOCII€0BATEIbHOCTH.

OpnHokpaTHas mornepevyHass HECCUMMETPHS: paciyeT TOKOB M HaNpsDKEHUH Mpu ABYX(ha3zHOM
K3 (rpannunble ycaoBUsl, BBIBOJ OCHOBHBIX COOTHOILIEHUH, BEKTOPHBIE JUarpamMmbl).
OpHokpaTHas TornepevyHas HECUMMETPHS: pacueT TOKOB U HaMpsLKeHUU MpU 0AHOGa3HOM
K3 (rpannynble ycaoBUsl, BBIBOJ OCHOBHBIX COOTHOILIEHUH, BEKTOPHBIE JUarpamMmbl).
OpHokpaTHas mornepevyHass HECUMMETPHS: paciyeT TOKOB M HaNpsDKEHHUH Mpu ABYX(ha3zHOM
K3 Ha 3emmio (rpaHuuYHBIE YCIIOBHSA, BBIBOJI OCHOBHBIX COOTHOUIEHHH, BEKTOPHbBIE
JUarpaMMbl ).

OpHokpaTHasi —momepeyHass HECUMMETPHs: TMPaBUIO  SKBUBAJEHTHOCTH  MPSAMOM
MOCIIe0BATEIHHOCTH.

Pacnpenenenne  HampspkeHHME B cXeMax — NpsAMOi, OOpaTHOH M HyJeBOH
MOCNIEOBATENBHOCTEH TMpPH OJHOKPATHOM TOMEpPeYHOl HecUMMeETpuu. BekTtopHbie
JyarpamMmbl HalpsKEHUH B pa3IMYHbBIX TOUYKAX CUCTEMBI.

OpHokpaTHasi onepeyHasi HECCUMMETPHS: COOTHOLICHHSI MKy TOKAaMU MPU PA3IUYHBIX
Buaax K3.

Tpancdhopmalins TOKOB U HANpsHKEHUN pPa3IUYHBIX TOCIEI0BATEIBLHOCTEH: MPUHIUI
TpaHcOopManry U BEKTOPHBIE AHarpaMMbl ipu ogHodazHoM K3.

Tpancdhopmalins TOKOB U HANpsHKEHUH PA3NIUYHBIX TOCIEIOBATEIBHOCTEH: MPUHIUI
TpaHcOpMalry ¥ BEKTOPHBIE AHarpaMMbl ipu aByxdazaom K3.

OpHokpaTHasi MPOJIOJIbHAS HECHMMETPHS: COCTaBJICHHME CXEM 3aMEUICHHs] OTAEIbHBIX
MOCJIE0BATENbHOCTEN. DKBHUBAJCHTUPOBAHUE CXEM U COCTaBJIEHHME OOLIMX ypaBHEHUI
JUIS K&KJOU MOCTIe0BaTeIbHOCTH.

OpnHokpaTHasi IPOAOJbHAs HECUMMETpHUS: pacueT TOKOB W HaNpsyKEeHUH npu oOpbIBe
onHOM (as3pl (TpaHWUYHBIE YCIOBHUS, BBIBOJ OCHOBHBIX COOTHOIICHUH, DMIOPHI
HaNpPsSHKEHUN ).

OpHokpaTHasi TPOAOJbHAs HECUMMETPHUS: pacueT TOKOB U HANpsKEHUM mpu oOpbIBE
onHON (a3bl (TpaHUYHBIC YCIOBHS, BBIBOJI OCHOBHBIX COOTHOIICHWH, BEKTOPHBIC
JTUarpaMMel ).

OpnHoKkpaTHast IPOA0JIbHASI HECUMMETPHSI: pacyeT TOKOB U HAIPSDKEHUI IIPU 0OpBIBE ABYX
(a3 (rpaHUYHbIE YCIOBHS, BEIBOJI OCHOBHBIX COOTHOIICHHM, BEKTOPHBIE AUATPAMMBI).
OpnHokpaTHast IPOA0JIbHASI HECUMMETPHSI: pacyeT TOKOB U HAIPSDKEHUI IIPU 0OpBIBE ABYX
(a3 (rpaHUYHbIE YCIOBHUS, BEIBOJI OCHOBHBIX COOTHOIICHUA, STIIOPHI HAMPSIKEHHI).
OpHokpaTHasi MPOJOJIbHAS ~ HECUMMETpHUS: IMPAaBUIO  SKBUBAJIEHTHOCTH  MPSAMOM
MOCIIe0BATEIHHOCTH.

OcoOenHoctu pacueta TokoB K3 cereil pOMBIIUIEHHBIX TPEITPUSITHHA.

OnnodaszHoe 3aMbIKaHUE HA 3eMJITI0 B CUCTEME C M30JIMPOBAHHON HEHTpanbio.
KomnieHcanuss EMKOCTHBIX TOKOB B CUCTEME C M30JUPOBAHHON HEUTpasibto. JlocTOMHCTBA
Y HEJJOCTATKU CETEH C U30JIMPOBAHHON HEUTPAJIBIO.

Orpannuenue TokoB K3: cxeMHble pelieHust U JIEJIEHUE CETH.

Orpannuenue TokoB K3: TOKOOrpaHHuYMBaIOIIME PEAKTOPHl U TpaHcHOpMATOpPbI
(aBTOTpaHC(OpPMATOPHI) C pacILCIIIEHHON OOMOTKOM.

Orpannuenue TokoB K3: ontumMuzarus pexxuma paboThl HEUTPaIIH.

Cxema 3amellleHus U TapaMeTpbl CAHXPOHHOM MallIMHbI B yCTAHOBUBLIEMCSI PEXKHUME.
Cxema 3aMellleHus U TapaMeTpbl CAHXPOHHOM MAaIllMHBI B IEPEXOTHOM PEXKHUME.
Caepxniepexoaubie IJIC 1 peakTUBHOCTH CUHXPOHHOM MaIIUHBbI.

CpaBHEHHE pEaKTUBHOCTEH CUHXPOHHON MAIIIMHBI.

["amenne MarHUTHOTO MOJIE CUCTEMBI BO30Y KIEHHSI T€HEPATOPA.

YcTpoiicTBa aBTOMaTHYECKOTO PETYJINPOBAHUS BO30YKICHHUS T€HEPATOPOB.

Bnusinue APB renepaTtopa npu KOpoTKOM 3aMbIKaHHU.
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52. Ycranosusmmiics pexxuM K3 cuHXpoHHON MaminHbl. Pacdyer npy HaJIMYUKM U OTCYTCTBUU

APB.

BapuaHmbl 3a0a4 K IK3AMEHAUUOHHbBIM ounemam.

1. PaccuntaTe HavalbHOE 3HAYEHUE MNEPUOAMYECKON COCTABISAIOIIECH — .
Toka 1pu Tpex¢aznom K3 B Touke K1. M~ ( r\) 2
Cucrema xapakTepusyeTcsi Kak UICTOUHUK OECKOHEUHOW MOITHOCTH. s ~ K3
muaun npuHUMaTh Xo= 0,4 OM/KM. _
7
\ )
W AT
N N
K1 N
NI
~\C
K\.."\: |
T'enepaToprl TpascdopmaTop Jlnana
.12 AT [
Su Un Xd Su Us Uc Un Uk B- | Uk B- | Uk c- KM
C H H
66.0 10.5 0.19 120 154 115 10,5 12 12 16 145
N
2. Onpenenuts Tok Tpexdaznoro K3 na mmnax BH T2 B moment Bpemenu =0,5 c. [/, T

Hus tpancopmartopoB mpunumathk: npu BH 230 kB U~=14%. ns omgHOUEMHOM

T1 — TpeyroapHuK - 3B€3/la C TJIyX03a3eMJIEHHOM HeWTpanbto; T — TpeyroybHUK -

muHud ipuHuMaTh Xo=0,4 Om/kM. Cxema COelMHEHHsT OOMOTOK Tpanc(hopMaropos: /™
[><:><1 T1
),

3BE€3/1a C TIIyX03a3€MJICHHON HEUTPAJIbIO.

{ K

e "\_]
|
.Q>Q<} T2
(
\\77//
T H
Bun I'enepatop Tparcdopmatop Jlunng Harpy3ka
K3
S, MBA | X"d. o2 | X2, 0 T1 12 [ xM X, SH, MBA
Se, |Ue.xB| SH |Us kB| Un, =B N
MBA MBA 1
(1) 264.7 0.19 0.27 120 115 |90 115 10,5 |50 3.5 75

Ilo pe3yJdbTaTaM O0TBE€TA HA IK3AMEHE BBICTABJISACTCH:

36-40 OanoB, e€ciM NMPaBWIBHO BBIIOJHEHO IPAKTUYECKOE 3aJaHMe, U NPU OTBETE Ha
BOINPOCHl 3K3aMEHALMOHHOIO0 OWJIeTa M Ha JOMNOJHUTENbHbIE BOIPOCHl 0OydYaroUIMHCs
MIOKa3aJl, YTO BJaJI€eT MAaTepHAIOM M3Y4YEHHOU AMCLUIUIMHBI, CBOOOJHO MPUMEHSET CBOU
3HaHMS U1 OOBSICHEHUS Pa3IMUYHbIX (DAKTOB WM pEIEeHUs 3a/1a4;

26-35, ecnu TPaBUIBLHO BBIMOJTHEHO MPAKTUYECKOE 3aJaHue WJIM B HEM JOIMYIICHO HE
0osee o1HOM OMIMOKH, KOTOpasi ObLIa CAaMOCTOSTEIBHO HCIpaBiIeHa 00y4aroLUUMCs, U IPU
OTBETE HA BOIPOCHl 3K3aMEHAIMOHHOIO OWjera M Ha JONOJHUTEIbHBIE BOMPOCHI
00yJaromuics TOIyCcKaeT HerpyOble OINOKY;

20-25 6ayioB, eci B BHITOJHEHHOM MPAKTHYECKOM 33JJaHUU JOMYIICHbI TPyOble OMINOKH,
KOTOpble 3aTeM HUCHpaBieHbl OOydyalomMMCS TpH yYaCTHHM OSK3aMeHaTopa WIH
NPaKTUYECKOE 3a/laHNE HE BBIIOJIHEHO B IIOJIHOM 00beMe, HO 00y4JaroLIUiCs CMOT IOBECTH
pelieHre J0 KOHIA TMpH Yy4YyaCTHM SK3aMEHaTopa, M B OTBETaX Ha BOIPOCH
9K3aMEHAIMOHHOTO OMJIeTa TOMYIIEeHBI OIUOKH.

14



	Федеральное государственное бюджетное образовательное учреждение высшего образования
	Основные допущения, принимаемые при расчетах. Параметры элементов для токов обратной и нулевой последовательности. Схемы замещения различных последовательностей. Распределение и трансформации токов и напряжений. Однофазное короткое замыкание. Двухфазное короткое замыкание. Двухфазное короткое замыкание на землю. Учет переходного сопротивления в месте замыкания. Правило эквивалентности прямой последовательности. Однократная продольная несимметрия. Разрыв одной фазы трехфазной цепи. Разрыв двух фаз.Несимметрия от включения сопротивлений. Правило эквивалентности прямой последовательности при продольной несимметрии.
	3.3. Темы практических занятий

	Федеральное государственное бюджетное образовательное учреждение высшего образования

