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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:




MuHHCTEPCTBO HAYKH M BbicLIero odopasosanus P®
denepajibHOE TOCYyIaPCTBEHHOE OI0sKeTHOE 00pa30oBaTeIbHOE YUpeKIeHne
BbICILIEr0 00pa30BaHUA
«HauunoHaJbHBIN HCCIeA0BATEILCKHI YHUBepcuTeT « MW
®duauana PI'vOY BO «HHRY «M3I3MN» B 1. Bokckom

Hanpasienue noarorosku:13.03.02 DiieKkTpo3HepreTuKa M 3J1eKTPOTEXHUKA

IIporpamma OakanaBpuara: JJjieKTpodHepreruveckue cucrembl u cetu; Ludposbie
CHCTEeMBbI peJieifHOH 3amMThl W aBTOMATUKHU; ['mapodjexkTpocTaHuuu U 1HUGpoOBbIE
TexHosornu; UHTe/IeKTyaibHAs BO300OHOBJIsieMasi JHEePreTuKa

KBanndukauus (creneHb) BHIMNYCKHUKA: DaKajlaBp

®opma 00yueHHsI: OUHAA

OIIeHO‘IHbIe MaTepUuaJibl 10 TUCHUILIMHE

b1.B.06 IEPEXO/HBIE NTPOLHECCHI

Bouxexknii 2021



OIEHOYHBIE MATEPHUAJIBI COCTABUJI:

W.o. 3aBenyromero kapeapoit Sud,
K.T.H., JOIICHT E.I'. 3ennna

(IOIDKHOCTB, ydeHas! CTEIeHb, y4eHOE 3BaHHE) (mozxmuce) (pacum(poBKa IIOAIHCH)

W.o. 3aBenyromiero kadeapo ud,
K.T.H., JOIICHT E.I'. 3ennna

(na3BaHue Kadenpsr) (noamnucse) (pacim(poBKa TOAIHCH)

PykoBoauTens 00pa3oBaTeNbHOM MPOTPaMMBI DJIEKTPOIHEPTETUUECKUE CHCTEMBI M LU(POBBIC
TEXHOJIOTUU

Hotent xadeapst DU, K.T.H., TOIEHT B.H. KypssiHos

(1OIKHOCTD, YU€Hasi CTENEeHb, YUeHOE 3BaHUE) (moamnuce) (pacim(ppoBKa OAIHCH)

PykoBonutens oOpa3zoBaTenpHOM mporpammbl  [{udpoBbie cuctempl peneitHON 3amuThl U
ABTOMATHUKH

N.o. 3aBenyromiero kadeapoi ud,
K.T.H., JIOLICHT E.I'. 3egnna

PykoBoautens oOpazoBaTenbHO# mporpammsel ['HaposnekTpocTaHiud M HUGPOBbIE TEXHOJIOTHH,
WHTennekryanabHas BO30OHOBIIsEMAs SJHEpPreTHKa

Homent xkadeapsl DU, K.T.H., TOIEHT H.B. Bbaiinakosa
COT'JIACOBAHO:.
N.o. 3aBenyromiero kadeapon Dud,
K.T.H., JOIICHT E.I'. 3ennna
(nazseanue kagpedpul) (noonucy) (pacwugposka noonucu)



OneHouHble MaTepuayibl 1O JAWCUUIUIMHE IPEIHA3HAYEHBl JUISl OLIEHKU: JIOCTHYKEHUS
oOyJaromuMHUCs  3aIUIAHUPOBAHHBIX  PE3yJNbTAaTOB  OOyYeHHMS 1O JUCHUIUIMHE, JTama
(bopMUpOBaHUS 3aIUTAHUPOBAHHBIX KOMIIETEHIIMN U YPOBHS OCBOCHHUS AUCIUTUINHBIL.

OneHouHble MaTepualibl [0 AUCLHUILIMHE BKIIOYAIOT OLICHOYHBIE CPENCTBA NIl IIPOBEICHUS
MEpOIPUATUHI TEKYLLEr0 KOHTPOJISA yCIIEBAEMOCTH U IIPOMEXKYTOYHOM aTTECTALMH.

OneHouyHbIe CcpelcTBa /UIA OLEHKH 3aIUIaHMPOBAHHBIX pe3y/JbTATOB OOy4YeHUs] IO
AUCIHHILIMHE, COOTHECEHHBIX ¢ HHAUKATOPAMM J0CTHKEHHS KOMIIETCHIIMI:

Kombl
3arutaHUpPOBAHHBIC PE3YJABTATH O0YUCHHS WHMKATOPOB O1ieHOYHOE CPESICTBO
10 TUCIUILIINHE JIOCTHXKEHUS (T ¥ HAUMEHOBAHUE)
KOMIICTCHIIU N

3HATH:

METO/Ibl COCTABIICHUS CXEM 3aMELICHUS U
OIIPENIECTICHUS TapaAMETPOB 2JIEMEHTOB IPH
pacyere MEeKTPOMarHUTHBIX TEPEX0THBIX
IIPOLIECCOB

KonTpoasubie paboter Nel, Ne2;
IK-1.1 OTYETHI JJa0OPATOPHBIX PadoT,
PI'P, sx3amen

COOTHOIIEHUS U MTapaMeTphl, OMUCHIBAOIINE
Tpéx(azHOE KOPOTKOE 3aMbIKaHUE U OCHOBHBIE
BH/IbI MIOTIEPEYHBIX U MPOIOJIBHBIX
HECHMMETPHYHBIX PEKIMOB

KonTponbubie paboter Nel, Ne2;
[TK-1.2 OTYETHI JTabOpPaTOPHBIX PadoT,
PI'P, sx3ameH

CbI/ISI/I'-IeCKI/Ie OCHOBBI OJICKTPOMAarHUTHBIX

MEPEXOJHBIX IPOLECCOB, MNPOUCXOIAIINX B KonTponbnas padora Ne3;

HayaJbHbIII MOMEHT BHE3AITHOTO HAapYLICHHS MK-1.2 9K3aM€EH

peKuMa CHHXPOHHOW MaIlHBI

YMmerh:

aHAJIM3UPOBATH HCXOIHBIE JIaHHEIE, KoHTposbHbIe paots: Nel, Ne2:
HEOOXOMUMBIE Il pacyeTra IapaMeTpoB MK-1.1 OTUETH! NaBOPATOPHEIX PaGOT
CUMMETPHUYHBIX n HECHMMETPUYHBIX ’

PI'P, sx3ameH
AJIEKTPOMATHUTHBIX TIEPEXOIHBIX TTPOIIECCOB

PacCUUTBIBATD napamMeTpul 9JIEMCHTOB

AIEKTPOIHEPreTUUECKUX CUCTEM, Kontposbabie padoTer Nel, No2;
n3o0pakaTb MX TpadUuecKu B BHJE CXEM IK-1.1 OTYETHI JTaOOpPaTOPHBIX PadoT,
3aMelIeHus u MIPOBOJIUTH ux PT'P, sx3amen
peo0pa3oBaHusl K MPOCTEUIIEMY BUAY
aCCUUTHIBATh AIIEKTPOMArHUTHBIE
P p Kontposbabie padoTer Nel, No2;
Mepexo/IHbIe MpoIlecchl B ceTsx Bhie 1 kB ¢
[1K-1.2 OTYETHI JJaOOpPaTOPHBIX PabdoT,
MTOMOIIBIO MeToJ1a CUMMETPHUYHBIX
PI'P, sx3amen
COCTaBIISIONINX
n300pakaTh rpaUIecKu pacyeTHbIC TOKH U KonTponbubie paboter Nel, Ne2;
HaIpsHKEHUS B 3aJIaHHOM TOYKE [1K-1.2 OTYETHI JJaOOPaTOPHBIX PadoT,
3IIEKTPOIHEPTETUYECKON CUCTEMBI PI'P, sk3amen

Coaepixkanue oneHo4HbIX cpeacts. lllkana u kpuTepun oneHnBaHuA

A) Jliisl TeKy1ero KOHTpPOJIsi yCleBaeMOCTH

Kp Nel Pacuer cummerpruunbix K3 B anekTpruueckoii cucreme

Kp Ne2 Pacuer nepexoIHbIX NPOIECCOB IPU OAHOKPATHON NOTIEPEYHON HECUMMETPHH.

Kp Ne3 Ilepexonnbie mpoiiecchbl B CHHXPOHHOM MallllHe.

JIB 1-2. Pacyer TokoB Tpex¢a3zHOro KOPOTKOIO 3aMbIKaHHs, HCIOJb3Ysl TOYHOE IpHUBEJICHHE
HJIEMEHTOB CXEMbI 3aMEIeHHs] B UMEHOBAaHHBIX €MHUIIAX.

JIB 3-4. PacueTr TOKOB Tpex(a3HOro KOPOTKOTO 3aMbIKaHUs, UCIIOJIB3Ys MPUOIMKEHHOE IPUBEICHNE
HJIEMEHTOB CXEMbI 3aMeIleHHs] B UMEHOBAaHHBIX €MHUIIAX.

3



JIB 5-6. Pacuer TokoB Tpexdaznoro K3, ucnonp3ys TOYHOE NpHUBEICHHE 3IIEMEHTOB CXEMBI
3aMEIEHUsI B OTHOCUTEIIbHBIX €IMHULIAX.

JIB 7-8. Pacuet TokoB Tpexdaznoro K3, ncnomns3ys npuOImxeHHOE PUBEIECHUE 3JIEMEHTOB CXEMBI
3aMEILEHUsI B OTHOCUTEIIbHBIX €IMHUIIAX.

JIB 9. Onpenenenne TOKOB Tpex(}a3HOTO KOPOTKOTO 3aMBIKAHUS METOJOM PACUYETHBIX M THUIOBBIX
KPHUBBIX.

JIB 10. Hecummetpuunsie K3 B pazBerBienHoii cetu. JByxdaznoe K3.

JIB 11. Hecummerpuunsie K3 B pazBerienHoii cetu. Onnodasznoe K3

JIB 12. Hecummetpuunbie K3 B pa3zBerBienHoi cetu. JByxdaznoe K3 Ha 3emiro.

JIB 13-14. TIpononbpHbIE HECUMMETPHHU B Pa3BETBICHHOM ceTH. OOpBIB 01HOM (ha3bl.

JIB 15-16. IIpononpHbIe HECUMMETPHHU B pa3BeTBICHHOM ceTH. OOpHIB ABYX (a3

PacyetHoe 3ananue

Conepma}me OLCHOYHBIX CPEACTB:

1. KonrtpouabHas padora Nel.
Tema: Pacuer cummetpuunbsix K3 B anexkrpudeckoii cucreme.

3ajaHue:

[TapameTpsbl 37IEMEHTOB CXEMBI:
muana W: L1 =100 xm; L2 =80 km; Lz =100 km; La =80 kM; Xuor1 =0,43 OM/EM; Ruor1 =0,13 Om/kMm;
Xo/X1=2
Harpyska: Sy = 350 MB-A; cose = 0,85; U,on = 220 kB;
tpancdopmatop T1: T/I11-400000/220; Sion = 400 MB-A; ux = 11%; n, = 242/15,75 «B;
tpanchopmatop T2: TALIH-63000/220; Suow = 63 MB-A; ux = 10%; n, = 230/10,5 xB;
TT 2xG1: TBB-160-2; Uyon = 15,75 kB; Puon = 160 MBT; cose = 0,85; X dmom) = 0,213; Xagom) =
0,25;
I'T G2: CB655/110-32; Usuon = 10,5 kB; Syon = 37,5 MBA; cose = 0,8; X dmomy = 0,225 Xamom) =
0,46.

Leonra=2200 £B

IIpu tpexdaznom K3 B Touke K1(K2) cxembl, mpencTaBieHHONW Ha pHUC., OMPEICIIUTH
HavyaJlbHOE JACHCTBYIOIIEE 3HAUCHUE NIEPHOIMYecKO cocTaBistomend Toka K3 u ynapusiii Tok K3.
Pacuet npoBectu B UE nipu Tounom nipuBeaeHuun napamerpoB. [Ipunsateh, yto 10 K3 renepartopsl
paboTaii B HOMUHAJILHOM PeXKUMe. Y TapHbId KodhGUIMeHT npuHATH 1,85.

[Ipumeuanue: [Ipu penieHnn NpeaCTaBUTh PACUETHYIO CXEMY 3aMEIleHUs] ¢ HAHECEHHBIMU
CTYNEHSMHU M KJIacCaMM HampsbkeHus, Toukoil K3, paccunTaHHBIMU MapaMeTpaMu 3JIEMEHTOB, a
TakKe YIPOILIEHHYIO CXEMY, MOJIYYEHHYIO B pe3y/IbTaTe SKBUBAICHTHBIX MPe0Opa3oBaHuil.

ITo pesyasTatam Kp BeicTaBasIeTCH:
— 3 Gayuta, eciiy MPaBUIIBHO BBINMOJIHEHO He MeHee 80% 3agaHui.
— 2 Oama, ecliv MpaBUIIbHO BBITIONIHEHO 50...79% 3amanuii.

2. KonTpoabHasi padora Ne2.
Tema: PacueTr nmepexoIHBIX MPOIECCOB MPU OJHOKPATHO MONEepeyHO HECUMMETPHUH.



3ajaHue:
[TapameTpsl 3JIEMEHTOB CXEMBI:
auaun W: L1 =15 km; Lz =15 xm; L3 =5 xm; Lg =20 kM;  Xuor1 =0,4 OM/EM; Ruor1 =0,15 Om/kMm;
Xo/X1=3
Harpyska: Sy = 150 MB-A; cose = 0,8; Uwow = 110 xB;
tparchopmatop T1: TLIH-16000/110; Suow = 160 MB-A; uc= 12%; n, = 115/11-11 kB;
tpancdopmatop T2: T/I11-80000/110; Suon = 80 MB-A; ux = 13,8%; n, = 242/15,75 kB;
T G1, G2: TB®-60-2; Uuow = 15,75 kB; Suow = 75 MBA; c0s¢ = 0,8; X "dmom) = 0,146; Xo(som) =
0,18;
I'T G3: CB840/150-52; Uyom = 13,8 kB; Puow = 45 MBT; c0s¢ = 0,8; X "daom) = 0,2; Xogom) = 0,21.
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[Ipn ognodaznom K3 B Touke K1(K2) cxembl, mpeacTtaBieHHON Ha pucC., ONPEENIUTh
HayaJlbHOE JEHCTBYIOIIEE 3HAUEHUE nepuoandeckoil coctapistonield Toka K3. Ilpunsare, uro mo
K3 renepatops! paboTanu B HOMUHAIBHOM PEKUME.

[Ipumeuanue: [Ipu pemenun npencraBuTh pacyeTHsle cxemsel 3amenienus 1111, OIT, HII ¢
HAaHECEHHBIMHU CTYIEHSMHU U KJlaccaMH HampspkeHHs, Touko K3, paccuntaHHbIMU mapaMeTpamu
JJIEMEHTOB, a TaKXe YIPOIIEHHbIE CXEMbl, IOJYYEHHbIE B pe3yJbTaTe SKBUBAJIECHTHBIX
npeoOpa3oBaHMil.

ITo pesyabTaTam Kp BbICTABJISIETCS:
— 3 Gaya, ecny MPaBWIIBHO BHITIOJIHEHO He MeHee 80% 3amanHuii.
— 2 6aya, ecnu MpaBWIbHO BhITOJHEHO 50...79% 3amanui.

3. KonrtposbHas padora Ne3.
Tema: [lepexoaHbie MpoOLIECCHl B CHHXPOHHOM MalIuHE.

3amanne 1: OTBETUTH Ha BOIIPOCKHI TECTa
1. Tpéxdaznas cuctemMa TOKOB B TPEX HEMOABM)KHBIX KOHTYpPax CTaTopa CHHXPOHHOMW MAaIlIHbBI
CO3a€eT
a. [lynbcupyromiee noue.
b. HensmenHoe Bo BpeMeHH TIOJIE.
C. Bpamaromieecs moute.
d. DaekTpocTaTHUECKOE TOJIE.

2. Hauboupliee oTiMyue CONPOTUBICHUH Xd U Xq
a. Y reneparopos TOII.
b. ¥V reneparopos ADC.
C. Y reneparopos I'OC.
d. ¥ reneparopos KOC.

3. KakoBO COOTHOLIEHHWE MEXAY CHUHXPOHHBIM Xd, MEPEXOTHBIM X4 M CBEPXIEPEXOAHBIM X'g
CONPOTHUBIICHUSIMU CUHXPOHHOM MAaIllWHbI?

a xa<xg<x"y

b. xa> x4 > x"4.

C.xa=x9=x"q.



d. x4¢< x4 > x"4.

4. TlponiosibHAsA OCb CHHXPOHHOW MAIIMHbI — 3TO
a. BepTukanbHas 0Cb cTaTOpa MALLIUHBIL.
b. Ocb ¢ HaUMEHBIINM MAarHUTHBIM CONIPOTUBIICHUEM, COBITAJIAFOIIAsl C OCBIO MIOJIOCOB POTOPA.
C. Ocb ¢ HauOOJIBIINM MarHUTHBIM COIIPOTHUBIIEHUEM, COBIAJAOIAs C OChIO MEXKIYIIOIIOCHOTO
IIPOCTPAHCTBA POTOPA.
d. T'opusoHTalIbHAS OCh CTATOPA MAIIUHBIL

5. Ilonepe4nas 0Cb CHHXPOHHOW MAaIlMHBI — 3TO
a. BepTukanbHas 0cb cTaTOpa MALLIMHEIL.
b. Ocb ¢ HaUMEHBIINM MAarHUTHBIM CONIPOTHBIICHUEM, COBITAIAFOIIAsl C OCBIO MIOJIOCOB POTOPA.
C. Ochb ¢ HanOOIBITUM MarHUTHBIM COITPOTHBIIEHUEM, COBNAAIONIAS C OCBI0 MEKAYIIOIIOCHOTO
IIPOCTPAHCTBA POTOPA.
d. T'opusoHTaNbHAS OCh CTATOPA MAIIUHBL

6. TlocrossHHBIE BpeMEHHM pOTOpa MpPH PA30OMKHYTOM Tgo U 3aMKHYTOM 1'q CTaTOpE CBSI3aHbBI
COOTHOILICHHUCM

a. Tao =T g.

b. Two >T 4.

C. Taoo <Tg.

7. CooTHOIIEHHE MEX 1Yy CHHXpOHHOU Eq u nepexoanoit E'q 3/1C
a. Eq =FE'q.
b. Eq >E'q.
C. Eq <Eq.

8. Cunxponnas DJ]C Eq cMHXpOHHO MaIIMHBI
a. [IponopironanbHa KBaapaTy NOTOKa, 00YCIOBIEHHOMY TOKOM BO30YXICHHUS.
b. PaBHa TOKY BO30YKICHHUSI.
C. [IponopionanbHa MOTOKY paccesHusl.
d. IIpornopimoHaibHa MOTOKY, 00YCIOBICHHOMY TOKOM BO30Y)KICHHUSL.

3ananue 2: OTBETUTH HAa OJIMH U3 BOIIPOCOB I10 3aJJaHUIO MPENoiaBaTess

1. ITocTpouth cxemy 3aMmelieHHs CHHXpOHHOW MamuHbl (CM) 6e3 aemndepHBIX KOHTYPOB H
MOSICHUTh €€ MpeoOpa3oBaHUE B DKBUBAJCHTHYIO CXEMY U BCE MapaMeTphl, OMUCHIBAIOLINE 3Ty
CM.

2. IlocTpouTh cxeMy 3amelieHuss CMHXpoHHOHM MamuHbel (CM) ¢ nemndepHbBIMU KOHTYpaMU U
MOSICHUTH €€ MpeoOpa3oBaHUE B SKBUBAJICHTHYIO CXEMY U BCE MapaMeTphl, ONHUCHIBAIOIINE ITY
CM.

3. TlocTpouTh BEKTOpHYIO auarpaMMy CHHXpOHHOM MmammHbl (CM) u 3amucaTh OCHOBHBIE
COOTHOIIIEHUS, OTIpeiesieMble U3 Hee.

ITo pesyasTatam Kp BeicTaBasieTCS:
— 3 Gayuta, eciii MPaBUIIBHO BBINOJIHEHO He MeHee 80% 3agaHuid.
— 2 Oana, ecliv MpaBUIILHO BBITIONHEHO 50...79% 3amanuii.

4. Ot4er naboparopHoii padorbl Nel-2.
Tema: Pacuer TokoB Tpex(}a3HOro KOPOTKOTO 3aMbIKaHUs, UCIIOJIb3Ys TOYHOE MpPHBEICHHE
AJIEMEHTOB CXEMBI 3aMeIleHHs B UMEHOBAaHHBIX €MHUIIAX.
KoHTpoJIbHBIN 0IPOC [0 BOIPOCaM:
1. Jist KakuX MPAaKTUYECKUX PAacueTOB UCIIOB3YyeTCs pacueT TOKOB npH Tpexdaznom K3?
2. Ha3zoBuTte 0CHOBHBIE TOMYIIEHHS, UCIIOIb3yeMble TpU pacuere TokoB K3.
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3. Haiite onpenenenne ynaneHubix u 0auskux K3. Kakue K3 MoxHO cunTath yaaneHHbIMU
JUTs CHHXPOHHBIX T€HEPATOPOB, CHHXPOHHBIX M ACHHXPOHHBIX IBUTATEIICH?

4. Ha3zoBuTte oTIMYus NPUHIUITHAIEHONW CXEMBI, PACYETHON CXEMBI i CXEMBI 3aMEIICHHS.

o. Kak omnpenenstorcss  kod(p@UIMEHTH  TpaHCHOpMAlMM  KacKagHO  BKIIFOYEHHBIX
TpaHcHOpMaTOPOB MPHU BEIOPAHHOI OCHOBHOM (0a3MCHOI) CTYIEHN HANPSKEHUS ?

ITo pesyabTaTam OT4vera 3a JIb BbicTaB/IsIETCS:
— 3 Oayuta, eciii IPaBIIILHO BBITIOJIHEHO HE MeHee 80% 3amaHuid.
— 2 0aa, eclii IpaBWIILHO BbITIOJIHEHO 50...79% 3amanuid.

5. Otuer J1aboparopHoii padoTsl Ne3-4.

Tema: Pacuer TOKOB Tpex(a3HOro KOPOTKOTO 3aMbIKaHHsS, HCIOJIb3ys NPUOIMKEHHOE
MIPUBEACHUE AIIEMEHTOB CXEMbI 3aMEILIEHUS] B UMEHOBAaHHBIX €IMHULIAX.
KOHTpOoJIBHBIN 0IIPOC IO BONPOCAM:

1. UTto noHUMaeTcs o]l TEPMUHOM «OTHOCHUTENIbHBIE EUHUIIBI)?

2. Kak paccuntbiBaroTcsi mnapaMerpsl HCTOUYHNKA OeckoHeuHoU MolHocTH (MUBM)?

3. [IpuBeaure ¢opmyasl Al Mepecyera MapaMeTpoB, 3aJaHHBIX B OTHOCUTENBHBIX
€IMHHUIIaX, B IMEHOBaHHbIE: [yl TeHepaTopa U TpaHchopmaropa.

4. [IpuBeaute dhopmyny st pacuera cBepxiepexoanoit IJIC reneparopa, NOSICHUTE 3HAKU
B YPaBHEHUHU.

5. Ha uyem ocHOBaHbl TOYHOE W NPUONIKEHHOE NPUBEJICHUE IapaMETPOB 3JIEMEHTOB

KOPOTKO3aMKHYTOH LIETIH B CXEMax 3aMelIeHus?

ITo pesyabTaTam OT4uera 3a JIb BbIcTaB/IsIETCS:
— 3 Gayia, eciy MPaBWIIBHO BHITIOJIHEHO He MeHee 80% 3amaHuid.
— 2 6aya, ecnu MpaBWIbHO BhIMOJHEHO 50...79% 3amanuii.

6. Otuert J1abopaTopHoii padoTsl Ne5-6.

Tema: Pacuer TokoB Tpexdaznoro K3, ucmonas3ys TOUHOE NMPUBEICHNUE DIEMEHTOB CXEMBbI
3aMelleHUs] B OTHOCUTEIbHBIX €IUHUIIAX.
KoHTpoabpHbIN 0NIpoc IO BOMpocam:

1. Kak BbIOMpaIOTCS U MEPEeCYUTHIBAIOTCS Oa3WCHBIE YCIOBUS AJISL PA3JIMYHBIX CTYyIEHEH
HanpspkeHust 99C?

6. Urto takoe ymapusbiii kodhdunreHT? [losicHuTe ero Gu3nIecKuii CMBICIL.

7. Kak paccuutbiBaeTcs IelCTBYOIIEE 3HaY€HUE yaapHoro Toka K3?

8. Kakumu mapameTpaMu BBOJSATCS B CXEMY 3aMEIICHHUS CHUHXPOHHbIE M ACHHXPOHHBIE
MalIiHbI, a Takke 00001IeHHas Harpy3Ka Py pacyeTe cBepxiepexoaHoro toka K3?

9. [IpuBeautre dopmynsl A TPUOTIKEHHOTO TPHUBEACHHUS B 0.€. COMPOTHBICHUN

3JIEMEHTOB KOPOTKO3aMKHYTOU Iienu (reHeparopos, TpaHchopmaropos, JIDII u pexropon) B
cXeMax 3amelneHus?

10. [IpuBeautre Qopmynbl Uis ONpeAeieHUs] WHAYKTUBHBIX CONPOTUBJICHHN CXEMbl
3aMeIIeHUsl TPeX0OMOTOYHOTro TpaHchopMaTopa U aBToTpaHchopmaTopa.

IIo pesyastaram OTtuera 3a JIb BbicTaBIsCTCS:
— 3 Gasuta, eciiu MPaBUIIBHO BBINOJIHEHO He MeHee 80% 3amaHuid.
— 2 Oana, eciiv MpaBHIBHO BbITIONHEHO 50...79% 3amanuii.

7. Otuer JaGopaTopHoii padoTbl Ne7-8.

Tema: Pacuer TokoB Tpexdasznoro K3, ncnosns3ys npuliamxeHHOe PUBEIECHUE FIEMEHTOB
CXEMBI 3aMEIlIEeHUs] B OTHOCUTEIbHBIX €INHUIIAX.
KoHTpoJIbHBIN 0IPOC [0 BOIPOCaM:




1. 3aBucuT nM pe3ynbraT pacuéra TokoB K3 or BbiOopa OasucHbeIx ycioBuii? OTBeT
MIOSICHUTE.
2. Haiite nonstue yaapHomy Toky K3. Ilpu kakux ycioBHSX yJapHbIM TOK IPUHHMAET
MaKCUMaJIbHOE 3Ha4YeHue?

3. Kak paccuuteiBaercst yaapasiii koaddunuent?

4. [IpuBenure GoOpMynbl Ui TOYHOTO IPUBEACHHS B 0.€. CONPOTHUBJICHUN 3JIEMEHTOB
KOpPOTKO3aMKHYTOM 1ienu (TeHepaTtopos, TpaHchopmartopos, JIDII u pekTopoB) B cxemax
3aMeneHus’?

S. [IpuBenure QGopmynsl st SKBUBAICHTHBIX IMPEOOpa30BaHMN IMpPH 3aMEHE HECKOJBKUX
HCTOYHUKOB OJIHUM DKBHBAJICHTHBIM.

6. [lpuBenute  QGopmynsl A ONPEAENCHUS  SKBUBAJCHTHBIX  CONPOTHBICHUH  C

UCTIONIBb30BaHUEM KO3((HUIMEHTa TOKOpaclpeaeaeHus (IepeHoc O0IIero conpoTUBICHUS
B MapaJijieJIbHbIE BETBH).

ITo pesyabTaTam OTvera 3a JIb BbhicTaB/IsIETCS:
— 3 Gaya, eciiy MPaBWIBHO BHITIOJIHEHO HEe MeHee 80% 3amanHuii.
— 2 6anna, ecnu MpaBHIbHO BhIMOJHEHO 50...79% 3amanuid.

8. Oruer J1abopaTopHOii padoTbl Ne9.

Tema: OmnpezneneHue TOKOB Tpex(pazHOTO KOPOTKOTO 3aMBIKAHHS METOJIOM PAaCYCTHBIX U
THIIOBBIX KPHBBIX.
KOHTpOJIbHBIN OMPOC IO BOMIPOCaM:

1. B xakumx ciy4asx BO3HHUKAaeT HEOOXOJUMOCTh OOpamaThCs K THIIOBBIM KPUBBIM IS

pacuera nepuoandeckon ciaraeMoi Toka K3?

2. Tlopsmok pacueTa MeTOZla TUIOBBIX KPUBBIX MPH ONPEACICHUN TOKAa TPEeX(a3HOro K.3. B

3aJJaHHBII MOMEHT BpeMeHH { 1o 00IeMy H3MEHEHHIO.

3. TMosicHuTe TOCTOMHCTBA M HEAOCTATKHA METOA TUIIOBBIX KPUBBIX.

4. Kak ompenenuts NpUOIMKCHHOE 3HAYCHHE COTPOTHUBIICHUS CHCTEMBI, €CIIM W3BECTHA

MOIITHOCTH OTKJTFOUEHUS BBIKITFOUATENIs, YCTAHOBJIGHHOTO Ha €€ IWHaX?

5. OcCHOBHBIE JIOMYIICHUS TTPU UCTIOIB30BaHUH MTPAKTUIECKOTO METO/1a THITIOBBIX KPUBBIX.

6. IlosicHuTe, KaK ONPEACTUTh YIAICHHOCTh F'€HEpaTOpa OT MECTa K.3.

7. Tlopsmok pacueTa MeTOJla TUIIOBBIX KPUBBIX IPH ONPEACICHUNA TOKAa TPeX(a3zHOTro K.3. B
3aJJaHHBIII MOMEHT BPEMEHH { C y4eTOM MHIMBHIYyaTbHOTO BIUSHUS KaXKIOTO UCTOYHUKA
CHCTEMBbI HEOTPAaHMUYECHHON MOIIHOCTH.

8. KakoB (pu3mdeckuii CMBICI MOCTOSTHHOW BpeMeHH 147

ITo pesyasTatam OTtuera 3a JIb BbIcTaBIsICTCA:
— 3 Gaya, eci MPaBHIIBHO BBHITIOJIHEHO He MeHee 80% 3amaHuii.
— 2 6aya, ecny MpaBWIbHO BhINOJHEHO 50...79% 3amaHui.

9. Oruer sabopaTopHoii padorsr Nel.
Tema: Hecummerpuunsie K3 B pa3ersienHoil cetu. [Ipyxdasznoe K3.
KOHTpOIBHBIM 0IIPOC IO BOIPOCAM:
1. CdopmynupyiiTe npaBuUIo SKBUBAIEHTHOCTH MPSIMOM MOCIEI0BATEIBHOCTH.
2. Kaxk ompenensitotrcsi cumMmeTpuuHbie coctapisitorue [1I1 HanpsbkeHust oco6oii ¢aszel ams
Ka)kJI0TO BU/1a HECUMMETPUH?
3. B dem oTnmuue cxeMm 3aMelIeHHst 0OpaTHOM U HYIIEBOM MOCIIe0OBATEIFHOCTEN OT MPSMOI
MOCICA0BATCILHOCTH ?
4. B 4éM 0COOCHHOCTh y4€Ta COMPOTUBIEHUS B HEHTpanum TpaHchopMaropa B cXeMme
HYJIEBOU MOCIeA0BaTENbHOCTU?

IIo pe3yastaram OTtuera 3a JIb BbicTaBIsACTCS:
— 3 Oaia, eclii MIPaBUIILHO BBITIOJIHEHO HEe MeHee 80% 3agaHuid.
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— 2 Gaia, eclii IPaBMIILHO BBITIOJIHEHO 50...79% 3amanuid.

10. Otyer 1a0opaTopHoii pa6oThl Nell.
Tema: Hecummerpuunsie K3 B pa3serBnenHoi cetu. Onnodaznoe K3.
KOHTPOJABHBIN OIIPOC IO BOIIPOCAM:
1. Tlpueaure obmue ypaBHeHUs (3) A pacueTa MornepeyHo HECUMMETPHUH.
2. Kak onpenensiercs nogHBINA TOK 0c000# (ha3bl U KaXKI0TO BHIa HECUMMETPHH?
3. Kakme y3mpl SBISIOTCA HAyaJloM MW KOHIIOM CXEM 3aMEIIeHUs  Pa3Iu4HbIX
[IOCJIE0BATEIBLHOCTEN IPU NONIEPEYHON HECUMMETPUU?
4. Tlo xakuM 000OUICHHBIM BBIPAKCHUSM PACCUMTHIBAIOTCS CUMMETPHYHBIE COCTABIISIOIINE
HaIpsLDKEHUH B MECTE KOPOTKOTO 3aMbIKaHUsA?

ITo pesyabTaTam OT4uera 3a JIb BbhIcTaB/IsIETCS:
— 3 Gaya, eci MPaBUIIBHO BHITIOJIHEHO He MeHee 80% 3agaHuil.
— 2 6anna, ecnu mpaBHIbHO BhIMOJIHEHO 50...79% 3amanuid.

11. Otyer 1a0opaTopHOii padoThl Nel2.
Tema: Hecummerpuunsie K3 B pazetBiienHoil cetu. J[Byxdasnoe K3 Ha 3emro.
KOHTpOoJIBbHBIN 0IPOC IO BOMPOCAM:
1. Yro takoe rpanuuyHble ycinoBusa? llpuBenuTe rpaHUYHBIE YCIOBUS IS KaXJIOTO BHUIA
MIOITEPEYHON HECHMMETPHH.
2. Kak onpenensitorcst cumMeTpudnbie cocTapistomue [111 Toka 0co6oit da3sl st Kaxaoro
BHUJa HECUMMETPUU?
3. Uro sBIsSETCS UCTOYHUKOM TOKOB OOpaTHOM U HYJIEBOU MOCIEA0BATeIIbHOCTEH?
4. Kaxk M3MEHSI0TCS CHUMMETPUYHBIE COCTaBISIOIIME OCTAaTOYHBIX HANpsSOKEHUH IO Mepe
yJaJIeHUs! OT TOYKH HECUMMETPUYHOTO 3aMbIKAHUA?

ITo pesyabTaTam OTuera 3a JIb BbIcTaB/sIETCS:
— 3 Gaya, ecny MPaBWIIBHO BHITIOJIHEHO He MeHee 80% 3amanHuii.
— 2 Gaya, ecny MpaBWIbHO BhINOJHEHO 50...79% 3amanui.

12. Oruer Ja6opaTopHoii padorbr Nel3-14.
Tema: [IpogosbHBIE HECHMMETPHUH B pa3BeTBICHHOM ceT. OOpBIB OAHOM (a3kbl.
KoHTpoabpHbIN 0NIpoc MO BOMpocam:
1. TlpuBenute oOmme ypaBHeHuUs (3) I pacueTa MpoI0JIbHOM HECUMMETPHH.
2. Yto Takoe rpaHuuHble ycioBusi? [lpuBeaute rpaHuuHbIE YCIOBHUS Ul KaKIOTO BUIA
MIPOJIOJILHOM HecuMMeTpuu (0OpbIBa OJTHOM U IBYX ¢a3).
3. Kak ompenensirorcss cummerpuunsie coctapisitorue [1I1 Hanpsbxkenus oco6oii ¢aszel ams
Ka)KJIOTO BHJIa TPOAOJIHHON HECUMMETPUU?
4. B uéM 0COOEHHOCTh yu€Ta COINPOTUBICHHUS BO3AYIIHBIX JUHUNH B CXEME HYJIEBOI
MOCJIeI0BATENLHOCTH?
5. Kak M3MEHSIOTCS CHMMETPUYHBIE COCTABIISIIONINE OCTAaTOYHBIX HAMPSHKEHUH 1O Mepe
ylajeHus OT MeCTa MPO0JIbHON HecuMMeTpun?

IIo pesyastaram OTtuera 3a JIb BbicTaBIsACTCS:
— 3 Gayuta, eciiy MPaBUIIBHO BBINMOJIHEHO He MeHee 80% 3agaHui.
— 2 Oama, ecliv MpaBUIIbHO BBITIONIHEHO 50...79% 3amanuii.

13. Ot4er 1a0opaTopHoii padoTsl Nel5-16.
Tema: [IpogoabHbIe HECUMMETPHUHU B pa3BeTBICHHOM ceTH. OOpHIB ABYX (as3.
KoHTpoJIbHBIN 0IPOC [0 BOIPOCaM:




ChopmynupyiiTe MpaBUIIO 3KBHBAJIECHTHOCTH HPAMOW MOCIEIOBATEIBHOCTH IS CIydas
IIPOJOJIBbHON HECUMMETPHH.

Kak ompenensirorcst cummerpudnbie coctapistonme [T Toka oco6oit (as3el s kaxoro
BH/JIA IPOAOIbHON HECUMMETPUU?

Kak ompenensiercss mONHBIA TOK 0CO00H (a3l A KaXIOro BHAA IPOJOIBHOMN
HECUMMETpUn?

Kakue y31bl  ABIAIOTCA HA4YajJOM M KOHIIOM CXE€M 3aMELIEHUS  Pas3IUYHbIX
[IOCJIE0BATEIBLHOCTEN IPU ITPOJOJIBLHON HECUMMETpUN?

[To xakuM 00OOIIEHHBIM BBIPKEHHUSIM PACCUMTHIBAIOTCS CUMMETPHYHBIE COCTABIISIONINE
HaIpsLDKEHUH B MECTE MPOJI0JIbHON HECUMMETPHUH?

ITo pesyabraTam OT4vera 3a JIb BbicTaB/IsICTCS:

3 Gayuta, eciu TIPaBUIILHO BBINIOJTHEHO HE MeHee 80% 3amaHuid.
2 Ganna, eciiv MpaBUILHO BhIMOJIHEHO 50...79% 3amanuii.

14. PacueTHoe 3a1aHMe.
Tema: Pacuer CcHMMETpUYHBIX M HECHMMETPUYHBIX KOPOTKHMX 3aMbIKaHUM B

BIEKTPUYECKOM CETH.

Pacuetnoe 3aanue BBITIOJHSIETCS B (GOpPME TOMAIIHETO 3a/IaHuUS.

|. Bomoanume.:

Jns mpuBEIEHHOW CXEMbl AJIEKTPUYECKOW CETH OINPEIEIUTh CIEAYIOIIME pPacUETHbIC

BCIINYNHEBI:

JeMCTByIOLIee 3HAUEHUE IMEPHOJUYECKON COCTaBIISAONIEH TOKa TPEX(}a3HOro KOPOTKOTO
3aMbikaHuA B MecTe K3 B HauaabHbI MOMEHT BOBHUKHOBEHUS MOBPEKICHUS;

YIapHBIH TOK M MOIIMHOCTH TPEX(Pa3HOTO KOPOTKOTO 3aMbIKaHUs B HAYaJIbHBIA MOMEHT
BO3HUKHOBEHUS TOBPEKICHUS;

aMIUIUTYJTHO€ U JICUCTBYIOIEE 3HAYCHUS aNEPUOJUYECKOM COCTABIISIIOLIECH TOKa
TpEX(azHOTO KOPOTKOTO 3aMBIKAHUS U MOJTHBIA TOK TPEX(Pa3HOTO KOPOTKOTO 3aMbIKaHUSI B
MecTe K3 B HauaJIbHBIII MOMEHT BO3HUKHOBEHUS TOBPEKICHUS;

HayaJlbHbIe 3HAUYCHHS TOKOB OTIECIBHBIX ITOCISAOBATEIBHOCTEN JUIA 3aJaHHOrO BHA
HECUMMETPUYHOIO0 KOPOTKOTO 3aMbIKaHUS B MECTE€ KOPOTKOTO 3aMbIKAHHUS;

HauyaJlbHOE 3HAYEHME MOJIHOTO TOKA JJis 3aJaHHOIO BHJIA HECUMMETPUYHOI'O KOPOTKOTO
3aMbIKaHUs B MECTE KOPOTKOTO 3aMbIKaHMUSI.

Il. Hcxoonwvie oannvie 01 3a0anHuA:

Y nenbHbIC COIIPOTUBJICHUS BO3AYIITHBIX JIMHUH HaIIps’)KCHUEM

110 kB - Xyn=0,44 Om/km , Ryn=0,14 Om/kmMm;

220 xB - Xyn=0,42 Om/km , Ryn=0,08 Om/km;

330 kB - Xyn=0,32 Om/km , Ryn=0,04 Om/km;

Monnue3amuTa BO3AYIIHbIX JUHUN | 1 2 BbinosiHeHa Tpocamu Mapku AC, nmunuii 3 u 4 -
CTaJIbHBIMHU TPOCAMH, a Ha JIMHUH 5 TPOCOBAs 3alllUTa HE YCTaHOBJICHA.
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1. Texnonoeusn evinonnenus zaoanus:
1. Pacuer cummeTpuunoro tpexdaznoro K3
1.1. CocraBienue cxeMbl 3aMeIICHUS
1.2. Onpenenenne napaMeTpoB JIEMEHTOB CXEMbI 3aMEIIEHUS
1.3. JleicTByrolee 3HaYCHHE NMEPUOJUYECKON COCTABISIONIEN TOKA K.3. B CBEPXIEPEXOJHOM M
YCTaHOBHUBILIEMCSI peKUMaX MPH Tpex(pa3HOM K.3. B 3aJJaHHOM TOUKE
1.4. Y napHbIii TOK K.3.
1.5. [elicTBytolee 3Ha4€HHUE MOJIHOTO TOKA K.3. 32 MEPBBIM NEPUOJ €T0 U3MEHECHHUS
1.6. MomtHOCTh B Ha4aJIbHEIM MOMEHT K.3.
1.7. HavanpHO€ 3HaUY€HHUE TOKA MPU 3aJAHHOM BUJE HECUMMETPUYHOTO K.3.
2. Pacuer HecummetpuuHoro K3
2.1. CocTaBieHue cXxeM 3aMelIeHU OTACIbHBIX IT0CIEI0BaTEILHOCTEH
2.2. OnpezeneHne mapaMeTpoB JIEMEHTOB CXEMbI 3aMEIICHUS
2.3. HaxoxJeHue TOKa NpsIMOM TOCJIEA0BATEIBHOCTH MPU HECUMMETPUYHOM K.3. B 3aJIaHHOU
TOYKE
2.4. OnpeneneHre MOJHOTO TOKa HecumMeTpuuHoro K3 B HauyanbHbIA W 3alaHHBI MOMEHTBI
BPEMECHH
2.6. BektopHble AuarpamMMbl TOKOB M HalpsDKEHUA B MECT€ K.3. B 3aJlaHHOM TOYKE MpHU
HECHUMMETPUYHOM K.3.

MuHUMAaITBHBIA 00BEM pacuyeTHOro 3afaHus 15 crpanui meyatHoro tekcra mpudr 14 Times
New Roman, uarepsain 1,5.

IV. Cpoxk evinonnenus pacuemnoeo 3adanus: 14 yaeOHas Henens 6 cemecrpa.
V. Jlononnumenvhvie céederusi
a) [Ipu BeIMoTHEHUU PAOOTHI ClIeyeT UCIOIB30BaTh yueOHOe mocodue 5.

B) JlomarirHee 3a/1aHue BBIMIOJIHAETCS HA KOMITbIOTEPE B MAIIMHO MMCHOM/PYKOTIUCHOM opme.

ITo pe3ysbTaTam pac4eTHOro0 3aJaHUsI BbICTABJIACTCH:
— 21 Gann, ecau NpaBUIIBLHO BBINIOJHEHO HE MeHee 90% 3amaHuil.
— 18...20 6amnoB, ecnu MpaBUIIbLHO BhIMOTHEHO 71...89% 3amanuii.
— 14...17 6annos, ecnu npaBuiibHO BbMoaHeHO 50...70% 3amanuid.

B) I npoMeKyTOYHOM aTTeCcTaluu:
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IK3aMeH

[IpoBoanTCs B MUChbMEHHOM (popMe 1o Omieram B BUJE MOATOTOBKH U U3JI0KEHUS pa3BEPHYTOTO
oTBeTa. Bpems Ha moArotoBKy orBeTa — 60 MUHYT.

Bapuanmul éonpocos k sx3amenHayuonHvim ounemam:

1. OcHOBHBIE TOHATHUS U ONPEIEICHUS JIIEKTPOMArHUTHBIX TMEPEXOJAHBIX TMPOILIECCOB:
nmapamMeTpel pEeXHMa M CHCTEMBI, BHIbl PEKHUMOB, NPUYUHBI BO3HUKHOBEHHUS U
nocnenctaus K3.

2. OcHOBHBIC TIOHSTHS W OTPEACICHUS AICKTPOMATHUTHBIX IEPEXOJHBIX MporeccoB: K3,
Buabl K3 1 ux oTHOCHUTENbHAsI BEpOSITHOCTh, Ha3HaueHue pacueroB K3, mopsigok pacuera
AJIEKTPOMATrHUTHBIX MEPEXOIHBIX MPOIIECCOB.

3. Bunasl moBpexaeHMi B Tpex(da3Hbix cucteMax. OCHOBHBIC JOIMYIICHUS, IPUHUMAEMbIC TIPH
aHaJIM3€ IEKTPOMArHUTHBIX MEPEX0IHBIX MporieccoB B DIC.

4. TlpencraBineHue mapaMeTPOB CXEM 3aMElIeHUST B HMEHOBAaHHBIX M OTHOCHUTEIIBHBIX
eMHUTIAX.

5. IlpuBeneHnue mapamMeTpoB CXEMbI 3aMEIICHUs K OJIHOW CTYINEHU HampspkeHus. TouHoe u
MpUOIMKEHHOE MPUBEICHUE [TapaMEeTPOB.

6. Pacuer mapaMeTpoB CXeMbI 3aMEIICHHS: ISl CHCTEMBI i TEHEPATOPOB.

7. Pacuer mapamMeTpoB CXEMBI 3aMemIeHHS: s TpaHCPOpMaTOpoB  (IBYX  WIIH
TPeXOOMOTOYHBIX U C PacIIEIIEHHONH 0OMOTKOM).

8. Pacuer mapameTpoB CXeMbI 3aMEIICHUS: JUTS AIEKTPOIBUraTeNeH, HAarpy3Ku, peakTOPOB U
JIMHUHN 3JIEKTpoIepesay.

9. TlpuHmmmel mpeoOpa3oBaHHUS CXEM 3aMEIISHHs: IOCIeI0BaTeIbHOE, IapajuleIbHOe
npeoOpa3oBaHue, IpeoOpa3oBaHUE 3B€3/Ibl B TPEYT'OJIbHUK U TPEYTrOJIbHUKA B 3BE3AY.

10. ITpuaIunel  ipeoOpa3oBaHMsl CXEM 3aMEIICHHs: YCIOBHE 3aMEHBI  OJIHOTHITHBIX
HMCTOYHUKOM OJHUM 3KBHBAJICHTHBIM, 3aM€HA HECKOJBbKUX I€HEpaTOpPOB, CXOISALINXCS B
OJIHOM Y3JI€ OJJTHUM 3KBUBAJICHTHBIM.

11. ITpunHIMTIBI TIPE0Opa30BaHUsI CXEM 3aMEIICHUS: METOJIbI pacCeUeHUs y3jia, COBMEIICHU
TOYEK OJMHAKOBOIO IMOTEHIMajda, MpeoOpa3oBaHHE 3Be3bl B TPEYrOJbHUK U
TPEeYroJbHUKA B 3BE31Y.

12. TIpunnuns! npeoOpa3oBaHUs CXEM 3aMEILEHUs: METOl Pa3/IeJICHHs CBSI3aHHBIX LICTICH.

13. DnekTpoMarHuTHBIE MEPEXOJHbIE IMPOLECChl B MPOCTEHMIMX Tpex(a3HbIX IErmsX.
[TocTanoBka 3amaun u gomnyieHus. OCHOBHbBIE MOHATHS: MpocTeiias TpexdasHas cxema,
HCTOYHUK OECKOHEUHOM MOIIIHOCTH, HEeyJalleHHbIe U ynaneHHble K3.

14. Bue3anHoe Tpex¢azHoe KOPOTKOE 3aMblKaHHWE B TpocTeiieit cxeme. M3meHeHHE BO
BPEMEHH TOKa U €ro CllaraéMbIX.

15. Bue3anHoe Tpexda3zHoe KOPOTKOE 3aMblKaHWE B TpocTeiieil cxeme. BekTopHbie
JarpaMMbl TOKa M HallpsDKeHUs. AHaIU3 npoieccoB mpu uzMeneHuu ¢aszsl DJ(C.

16. YcnoBus, mpu KOTOPBIX MTHOBEHHOE 3HaU€HUE MOJHOro Toka K3 mocturaer Hanbombiien
BENUYMHBI (yIapHbIi TOK). [leiicTBylolIee 3HaUeHre OJIHOTO U yaapHoro Toka K3.

17. DxBuBaJleHTHAs! IOCTOSTHHAS BPEMEHH 3aTyXaHUs arepuoJndecKkoil criaratomieit Toka K3,
yIapHbId KOAPPUINEHT.

18. Pacuet mepuoauyeckoii cocraBistomiei Toka tpexdaznoro K3 B mpous3BoibHON MOMEHT
BpeMeHU. MeTo/1 TUTIOBBIX KPUBBIX.

19. Ocobennoct U TOpsAAOK pacyera TokoB K3 B cucrtemax COOCTBEHHBIX HYX]
AIEKTPOCTAHIU .

20. [TpuHIMIBI aHanM3a DJIEKTPOMATHUTHBIX MEPEXOJIHBIX TMPOIIECCOB MPU OJHOKPATHOM
HapyIIeHUH CUMMETPHUH TpeX(da3HOH CUCTeMbl. MeTO1 CHMMETPUYHBIX COCTABIISIONIHX.

21. OcHOBHBIE TIOJIOKEHUS KJIACCHYECKOW TEOpUM TMEPEeXOJHBIX IMPOIECCOB. 3aKOHBI
KOMMYTallud. AHaIU3 MPOTEKAHHUS MEPEXOJHOTO Mpolecca MPH aKTUBHO-WHIYKTHBHOM
Harpyske.

22. OgHOKpaTHas TOMepevYHass HECUMMETPHS: COMPOTHBICHUS DSJIEMEHTOB JJICKTPUUECKUX
CXEM TOKaM IpsIMO¥ ¥ 00paTHOM MOCIIe0BATEILHOCTH.
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23. OmHOKpaTHas TONepedHass HECMMMETpPUS: CONPOTHUBIICHUS AIIEMEHTOB HJIEKTPHUECKUX
CXEM TOKaM HYJIEBOU MOCIEA0BATEIbHOCTH.

24. OmHOKpaTHas TOTepeYHasi HECHMMETpUsS: COCTAaBJIIEHHUE CXEM 3aMElEHHs OTAEIbHBIX
MOCIIEIOBATEIbHOCTEH. DKBUBAJICHTUPOBAHUE CXEM U COCTABICHHE OOIIMX YpaBHEHUI
JUISL KaXKJI0M NOCIIe10BATEIbHOCTH.

25. OHOKpaTHas MoTepeyHasi HECUMMETPHSL: PacdeT TOKOB M HANpsHKEHUH npu AByx(da3zHoM
K3 (rpannunsle ycia0BHs, BbIBOJ OCHOBHBIX COOTHOILIEHUM, BEKTOPHBIE JarpamMmbl).

26. OHOKpaTHAs TOMEpeYHass HECUMMETPHS: pacueT TOKOB M HANPSHKEHUN MPH 0JHO(PA3HOM
K3 (rpannunsle ycioBUsl, BbIBOJ OCHOBHBIX COOTHOILIEHUI, BEKTOPHBIE TUArPaMMBbl).

27. OmHOKpaTHAs MOTepeyHasi HECUMMETPHUS: pacdyeT TOKOB U HAINPSDKEHUH MpU ABYX(a3zHOM
K3 Ha 3emuo (rpaHuYHbIE YCIOBHS, BBIBOJI OCHOBHBIX COOTHOILIEHHH, BEKTOPHbBIE

JiarpamMmmbl).
28. OmHOKpaTHast ~ TOTepeYHass HECHMMETpHUS: TPaBUIO  DKBUBAICHTHOCTH  TPSMOU
MOCIIEI0BATEIbHOCTH.

29. PacnipesierieHne  HampsDKEHWA B CXeMax — MPsSMOM, OOpaTHOM W HYJIEBOM
IIOCJIE0BATEIBHOCTE MpPU  OJHOKPAaTHOM IONEPEYHOM HeCUMMETpHHM. BekTopHbIe
JarpaMMbl HaIPSDKEHUHM B Pa3JIMYHBIX TOUYKaX CUCTEMBI.

30. OHOKpaTHAs TMOTNepevHasi HECHMMETpPHUS: COOTHOIICHUSI MEXy TOKaMH TPU Pa3TMYHBIX
Bugax K3.

31. Tparchopmarisi TOKOB W HANpsDKEHUH pPa3TUUHBIX TOCTEIOBATEIBHOCTEH: TMPHHIIUT
TpaHc(opMaIK U BEKTOPHBIE AUarpaMMsbl pu ogHogaszHoM K3.

32. Tparchopmarisi TOKOB WM HANpsDKEHUH pPa3UUHBIX TOCIEIOBATEIBHOCTEH: MPHHIIUT
TpaHc(opMaIK U BEKTOPHBIE UarpaMMbl Ipu AByxQaznom K3.

33. OmHOKpaTHast TPOJOJIbHAS HECHMMETPHS: COCTaBJICHHE CXEM 3aMElIeHHs OTAEITbHBIX
MOCJIEI0BATEILHOCTEH. DKBUBAJICHTUPOBAHUE CXEM U COCTABJICHHE OOIIMX ypaBHEHHI
JUIA KOKJOU MOCIIE0BATEIbHOCTH.

34. OmHoKpaTHas TPOJOJIbHAS HECHMMETPHS: pacyeT TOKOB W HANPsDKCHUH TIpH 0OpbIBE
OIHOW (a3pl (TpaHUYHBIE YCJIOBUS, BBIBOJ OCHOBHBIX COOTHOLICHUH, 3IIOPHI
HaIpsDKEHUHN).

35. OmHOKpaTHas TPOJOJIbHAS HECUMMETPHS: pacdeT TOKOB W HAMNPSOKCHWH TPU OOpHIBE
OIHOW (a3pl (rpaHUYHBIE YCIOBMsSI, BBIBOJI OCHOBHBIX COOTHOLIEHUH, BEKTOPHBIE
JUarpaMMBbl).

36. OtHOKpaTHast MPOJI0JIbHASE HECUMMETPUS: pacyeT TOKOB U HaNpsDKEHUH pu 0OpbIBE IBYX
(a3 (rpaHUYHbIE YCIOBUS, BBIBOJ OCHOBHBIX COOTHOILIEHUI, BEKTOPHBIE AUArPaMMBbI).

37. OtHOKpaTHast MPOJI0JIbHASI HECUMMETPUS: pacyeT TOKOB M HaNpsDKEHUH Ipu oOpbIBE IBYX
(a3 (rpaHUYHbIE YCIOBUS, BBIBOJ OCHOBHBIX COOTHOLIEHUH, S0Pl HAIIPSKEHUH ).

38. OnHOKpaTHass  MPOJOJbHAas  HECUMMETpPHUS: HPaBUJIO  HSKBUBAJIEHTHOCTH  INPSMOM
IIOCJIEOBATEIbHOCTH.

39. OcobenHoctu pacuera TokoB K3 cerell NpOMBIIUIEHHBIX TPEATPUATHIH.

40. OnHoda3HOe 3aMbIKaHUE HA 3eMJII0 B CUCTEME C N30JIMPOBAHHON HEUTPAJIbIO.

41. KomneHcalysi EMKOCTHBIX TOKOB B CUCTEME C U30JIMPOBAHHON HeHTpanblo. JloctouHcTBa 1
HEJOCTaTKU CETEH C N30JIMPOBAHHON HEMTPAIIbIO.

42. Orpannyenue TokoB K3: cxeMHbIe pelleHus 1 JIeIeHUe CeTH.

43. Orpannuyenue TokoB K3: TOKOOrpaHMUYHMBAIOIIME PEAKTOPbl M  TpaHCHOPMATOPHI
(aBTOTpAaHCHOPMATOPHI) C pacIIEINIEHHONH 0OMOTKOM.

44. Orpannyenue TokoB K3: ontumusanus pexxuma paboThl HEHTpau.

45. CxeMa 3aMelleHus U mapaMeTpbl CAHXPOHHON MalllHbBI B YCTAHOBHUBILIEMCSI PEKUME.

46. CxeMa 3aMellleHus U TapaMeTpbl CAHXPOHHOHN MAlIMHbI B IEPEXOJHOM PEXHUME.

47. Ceepxnepexoansie D/1C 1 peakTUBHOCTH CHHXPOHHON MallluHbI.

48. CpaBHEeHHUE pEaKTUBHOCTEH CUHXPOHHOI MaIlIMHBI.

49. T'arieHne MarHUTHOTO TOJISt CUCTEMBI BO30YXK/IEHUS TeHepaTopa.

50. YerpoiicTBa aBTOMaTHYECKOTO PETYIMPOBAHUS BO3OYKICHUS T€HEPATOPOB.

51. Biusinue APB reneparopa npu KOpOTKOM 3aMbIKaHUH.
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52. YcranoBuBmmiicss pexum K3 cuHXpoHHO#H Mamuubl. Pacdyer npu Haqu4uu M OTCYTCTBUHU
APB.

BapuaHmbz 3a0a4 K IK3AMEHAYUOHHBIM ounemam:

1. PaccunTaTe HauanpHOE 3HAYEHUE MEPUOIUYECKON COCTABISAIOLICH . .
N
Toka rpu TpexdaszHom K3 B Touke K1. M~ ( ,\/) M2
Cucrema xapakTepu3yeTcsi KaKk HCTOYHHK OECKOHEYHOM MOITHOCTH. [ist 7 K3
muHuY npuHIMaTh Xo= 0,4 OM/KM. ]
N
: |
x X AT
NI }\_/
K1 \
w | e
7~ \C
\ S
I'eHepaTopsl TpascdopmaTop JIuHnA
T1.12 AT [
SH Un X"d SH Us Uc Un Uk B- | Uk B- | Uk ¢- KM
C H H
66.0 10.5 0.19 120 154 115 10.5 12 12 16 145

_‘\
2. Onpenenuth Tok Tpexdasnoro K3 na mmuax BH T2 B momenT Bpemenu t=0,5 c. [/, )T
s tpanchopmaropoB mpunuMmats: npu BH 230 kB U=14%. [lns onHouenHoi
b npuHuMaTh Xo=0,4 Om/kmM. Cxema coeuHEHUsE OOMOTOK TpaHCpOpMATopoB: ™
T1 — TpeyroiapHHUK - 3B€3/a C TJIYX03a3€MJICHHOW HeuTpanbio; T — TpeyrojbHUK - [><>21 T1
3B€3/1a C TUIYX03a3eMJICHHOW HENTPAJIbIO. N
{ ?K
/'\_]
i
.?®<] T2
|
Bun I'enepartop TparcdopmaTop JInHnA Harpy3ska “~__/
K3 +H
SH. MBA [X'd.o.e. | X2. 0e. Tl T2 (x| x, |SB MBA
Su. |Us,xB| Sm |Us xB| Un &B "
MBA MBA n
&) 2647 019 0,27 120 115 [90 115 105 [s0 35 75

ITo pe3yabTaTam oTBeTa HA IK3aMeHe BHICTABJIAETC:

— 36-40 OamnoB, ecny MPaBHJIBHO BBINOJHEHO NPAKTUYECKOE 3aJaHue, M TPU OTBETE Ha
BOIIPOCHl 9K3aMEHAIIMIOHHOTO OwiieTa M Ha JIOMOJHUTEIbHBIE BONPOCHI OOYYaromuiics
MOKa3aj, 4TO BJaJeeT MaTepUalOoM M3YYEeHHOH IMCUUILIMHBI, CBOOOJIHO MPUMEHSET CBOU
3HAHMA U1 OOBSICHEHHS PAa3IMYHbIX (PAKTOB WM PEIICHUS 33/1a4;

— 26-35, ecnu mMpaBWIBHO BBINOJIHEHO MPAKTUYECKOE 3aJaHUE WM B HEM JONYIICHO HE
6oJiee 0/1HOM OMIMOKHU, KOTOpasi Obljla CAaMOCTOSITENBHO UCIpaBieHa 00yJaroUUMCs, U IpU
OTBETE Ha BOIPOCHl HK3aMEHALMOHHOTO OujieTa W Ha JIONOJHUTENIbHBIE BOIPOCHI
oOyyaronuiicst 1ommyckaeT Herpyoble OMMOKY;

— 20-25 GanioB, eciiy B BBIIIOJHEHHOM MPAKTUUECKOM 3a/laHUH JIOTYILEHbI IpyOble OINOKH,
KOTOpBIE 3aTeéM MHCIpaBICHbl OOy4yalolMMCA TpU y4YyacTHH S3K3aMeHaTopa WM
MIPAKTUYECKOE 3aJ[aHNe HE BHIMOJHEHO B MOJHOM 00beMe, HO 00yJaroLIuiics cMOT T0BECTH
pelieHre 0 KOHL@ TMpPH y4acTUM SK3aMEHaTopa, M B OTBETaX Ha BOIPOCH
HK3aMEHAIlMOHHOTO OMieTa JIOMyIEHbl OIOKH.
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