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1. HEJIX U 3AJAYHN OCBOEHU A JUCIIUITJIMHBI
Leab ocBoeHMs AMCUHUIUIMHBI — H3ydeHHE OCOOEHHOCTEH W MPUYMH BO3HUKHOBEHHS, TOCIEACTBUNA SIEKTPOMArHUTHBIX IE€PEXOIHBIX
IIPOLIECCOB, OCBOCHUE METOJIOB PacyeTa CUMMETPUYHBIX 1 HECUMMETPHUYHBIX ITOBPEKICHUHN B AJIEKTPOIHEPIE€TUUYECKUX CUCTEMAX.

3agauyu IUCHUILINHBI:

— OCBOCHUC MCTOAMKH aHAIN3a CUMMETPHUYHBIX U HCCUMMCTPHUYHBIX 3JICKTPOMAIrHUTHBIX MEPCXOAHBIX IPOLCCCOB,
- HpI/IO6peTeHI/I€ HAaBBIKOB pacycTa napaMeTpoB CUMMETPHUYHBIX © HCCUMMCTPUYHBIX JJICKTPOMAIrHUTHBIX IIEPEXOJHBIX IMTPOLCCCOB.
CDOpMI/IpyCMBIC y O6y‘-IaIOH1€FOC$[ KOMIIETCHIMHUN W 3allIaHUPOBAHHBLIC PE3YJbTATbI Oﬁy‘{el-ll/lﬂ o JUCHUIINIMHE, COOTHECCHHBLIC C
HHAUKATOPAMMU JOCTUKCHUA KOMHeTeHHHﬁ:

KoaunauMeHOBaHHEe KOMIETEHIMH

Koa m HauMeHOBaHUe HHAUKATOpAa
JOCTHIKCHUA KOMIICTCHIIUN

3annaHupoBaHHbIE Pe3yJbTAThl 00y4eHHs

[TIK-1.Cnioco6en YIPaBJIATh
TEXHOJIOTHYECKHUM  000pyIOBaHUEM,
BBIOMpATh CEpUIHHOE U TPOEKTUPOBATH
HOBOE 000pyZI0BaHUE

[IK-1.1. Bemonuser cOop u aHamu3
JTAHHBIX o 3aJaHHOM TEMaTHKE,
000CHOBBIBAET BBIOOpP TEXHOJOTHICCKUX

peleHni

3HATb:

— MCETOAbI COCTaBJICHUA CXEM 3aMCIICHUA H OHpe}IeJ’IeHI/Iﬂ
mapaMeTpoB  JJIEMEHTOB  IPHU  pacdyere  IeKTPOMArHUTHBIX
MIEPEXO/IHBIX MPOIIECCOB;

yMeTh:
— aHAJM3UPOBATH UCXOJHBIC JaHHBIC, HEOOXOAMMBIC IJIA pacueTa
napameTpoB CUMMETPUIHBIX i HECHUMMETPHUYHBIX

AIIEKTPOMAarHUTHBIX MEPEXOAHBIX MTPOLIECCOB;

— paccuuThIBaTh HapaMeTpbl AJIEMEHTOB 3JIEKTPOIHEPreTUUECKUX
cucTteMm, n3o0paxkaTh UX rpadUyecKd B BHJE CXEM 3aMEUICHUS U
MIPOBOAMTH UX NMPeoOpa3oBaHus K MPOCTEHIIEMY BUIY.

[IK-1.2.  JlemMOHCTpUpyeT  MNOHUMAaHHUE
TEXHOJIOTMYECKUX IPOIECCOB, CIOCOOOB

YIIPpAaBJICHUA O60py,HOBaHI/ICM u
B3aUMOCBS3b C 3aJla4aMU JKCILTyaTalluu

nux

3HATh:

— COOTHOILIEHUS U ITapaMeTpsl, ONUCHIBAIOLINE TPEX(PAa3HOE KOPOTKOE
3aMbIKaHME€ U OCHOBHBIE€ BH[bl IONEPEUHbIX U  IPOJOJIBHBIX
HECUMMETPHYHBIX PEKUMOB,;

— (U3MYEcKrue OCHOBBI AJIEKTPOMArHUTHBIX NEPEXOJHBIX MPOLIECCOB,
HPOUCXOJAIMX B HAyaJdbHbII MOMEHT BHE3allHOTO HapyLIeHUs
pe’KuMa CUHXPOHHOM MallluHBbI

yMeTh:

— PacCUYUTHIBATL JJICKTPOMAI'HUTHBIC IMICPEXOAHLIC IMPOLECCChHI B
cerax Bemue 1 kKB ¢ noMompbrO METOAAa CHMMCTPUYHBIX
COCTaBJIAOIINX




KoauHauMeHOBaHHEe KOMIETEHIIMH

Koa n HamMeHOBaHuUe HHANKATOpAa
JOCTHIKCHUA KOMIICTCHIIUN

3annaHupoBaHHbIE Pe3yJbTaThl 00y4eHH

— m300paxkaTh TpadUUECKH pacueTHbIC TOKH W HANPSDKCHUS B
3aJIaHHOM TOYKE JICKTPOIHEPTETHUSCKON CHCTEMBI




2. MECTO JJUCHUILIUHBI B CTPYKTYPE OBPA3OBATEJIBHOMI ITPOT'PAMMBI BO
JlucuuiuiiHa OTHOCHTCA K  4YacTH, (OPMHPYEeMOW y4acTHHKaMH 0Opa3oBaTeIbHBIX
OTHOILICHWH, OJoOKa JUCHMIUIMH | 10 HampaBIeHHMIO TOATOTOBKM bakamaBp 13.03.02
DNEeKTPOIHEPTeTUKA U HIEKTPOTEXHUKA (MPOGHIN: DIEKTPOIHEPreTUIECKUE CUCTEMBI U IIU(POBbIE
TexHoJoruy, LludpoBbie cUCTEMBbl peleidHON 3alIUThl U AaBTOMATHKH, | MAPOIIEKTPOCTAHIMU H
U QpoBbIe TEXHOJIOTUH, HTeIUIeKTyallbHast BO30OHOBJIsIEMast SHEPTreTHKa).
Juctunnuna 6a3upyercs Ha caeAyrmux guciuminiax: « TOD».
Jlj1 OCBOEHHUSI TUCIUIINHBL, 00yJaOUIUIICs T0JKEH:
3HATh:
— METOJbl COCTaBJICHHUS CXEM 3aMEILEHUs U OIPEJENICHUs MapaMeTpPOB 3JIEMEHTOB IIPU pacueTe
ANIEKTPOMAarHUTHBIX [1EPEXOIHBIX IIPOLIECCOB;
— COOTHOILIEHUSI U MapaMeTphl, ONMUCHIBaIOIINE TPEX(a3HOE KOPOTKOE 3aMbIKaHWE U OCHOBHBIE BUJIbI
TMOTIEPEYHBIX U MPOAOIBHBIX HECUMMETPHYHBIX PEXHMOB;
— (U3NYECKUE OCHOBBI AEKTPOMATHUTHBIX MEPEXOHBIX IPOLECCOB, MPOUCXOASAIINX B HadaJbHBIN
MOMEHT BHE3AITHOI'O HaPYILIEHUs PEKUMa CUHXPOHHOW MaIlIMHBI;
yMeThb:
— aHaJM3UPOBATH MCXOJHbIE JAHHbIE, HEOOXOAUMBIE JUISl pacyeTa MapaMeTpOB CUMMETPUYHBIX
Y HECUMMETPUYHBIX JIEKTPOMArHUTHBIX MEPEXOAHBIX TPOLIECCOB;
— paccuuThIBaTh MapaMeTpbl DJIEMEHTOB 3JIEKTPOIHEPreTHUYECKHX CHUCTEM, H300paxaTbh HX
rpaduyecku B BUJE CXEM 3aMEIIeHHs U IPOBOAUTH UX MPE0Opa3oBaHUs K MPOCTEHIIIEMY BUY;
— paccUMTHIBATh JIEKTPOMArHUTHBIE MEPEXOHbIE MPOIlecChl B ceTsAX Bhiie 1 kB ¢ momoipio
METO0/1a CUMMETPUYHBIX COCTABIISIIOIINX;
— un300paxkaTh TpaUuUecKd pacyeTHble TOKM M HaNpsDKEHUS B 3aJlaHHOM  TOYKe
NIEKTPOIHEPTETUUECKON CHCTEMBI.
- PesynbpTartel 0Opa3oBaHus, NMOJY4YEHHBbIE NPU OCBOECHUHM JUCLHUIUIMHBI, HEOOXOAMMBI IpU
W3YyYEHUM IUCLMIUIMH CHELUAlN3alUd U BBINOJHEHUM BBITYCKHON KBalMM(UKALMOHHON paloOTHI.



3. CTPYKTYPA U COAEP KAHUE JUCIUIIJINHbI

3.1 CTpykTypa IMCUHNIHHbI

OO1mast TpyI0EeMKOCTh JUCIUILIHHBI COCTABIISET 5 3a4eTHBIX equHuI], 180 gacos.

Paznen nuciMmiinHel.

Pacnipenenenne TpynoeMkocTH paszena (B yacax) 1o

< o o
No ®dopma IIPOMEKYTOUHON e cE( § BHJIaM y4€OHON paboTh CoziepKaHue caMOCTOSTENBHON paboThI
[0}
/1 aTTecTaluu & § gz KonrakrHas CP Konr-
(no cemecmpam) 5 2 O Jlex | Hp | Ja6 | KIIP | UKKII | A poIIb
OcCHOBHBIE CBCICHU A 00 IIpopaboTka ¥ TOBTOPEHHE JICKIIAOHHOIO
ICKTPOMATHHUTHBIX %i;i%ﬁineaﬁumpmypm
1 | HCPCXOAHRIX  Hpomeccax B 43 5 6 8 9 - - - |20 - [1]c.23-26,c.27-31,¢.32-47, ¢.48-79;
Tpéxda3Hpix 1ensx. Pacuér [2]c. 9-76;
TpExdazHoro KOPOTKOTO [3] ¢.10-18, c. 19-51, ¢c. 153-183
3aMBIKaHHS.
HecummeTpuunsie [IpopaboTka M IIOBTOPEHHE JIEKIMOHHOIO
NEPEXOIHBIE MTPOLIECCHI Matepuana.
W3ydeHue nureparypbl
2 52 5 19 6 7 - - - 20 - [1]¢.80-96,c.97-124,¢.125-149, ¢. 277-298;
[2]c. 77-130, c. 131-154;
[3]c.97-115,¢.191-227, c. 228-238, c. 239-
286, c. 287-310
ITpopaboTka © MOBTOPCHHE JIEKI[MOHHOTO
MarepHaa.
3 IlepexoiHble MPOLIECCEH! B 29 5 7 2 - - - - 20 - U3ydeHne IuTepaTyphl
CUHXPOHHOU MAIlINHEC [2]c.154-211,
[3]c. 71-96, c. 115-136, c. 137-152
ITpopaboTka  JEKIMOHHOTO MaTepuaia |
4 Pacuernoe 3ananue (PI'P) 20 5 - - - - - - 20 - MaTepHajIoB TIPAKTHK.
Cormacuo rpa¢uky BeimoaHenus PT'P.
DK3aMeH MTPOBOIUTCS B MMCBMEHHON (opMe o
5 DK3aMeH 36 5 - - - - - 2,5 - 33,5 OuIIETaM C TIOCIELYIONIUM YCTHBIM OTBETOM
COrJIaCHO IIporpaMMe 5K3aMEHa
Hroro: 180 32 | 16 | 16 - - 25 | 80 | 335




3.2.KpaTkoe coaep:xkaHue pa3iejioB
5 cemecTp
1. OcHogHyle ceedenis 06 ANEeKMPOMASHUMHBIX NEPEXOOHBIX NPOYECCAX 8 MPEXPAZHBIX YENAX.
Pacuém mpéxghaznoeo kopomkoeo 3amvikanus

OcHoBHbIE NMOHATHS U ompeneneHus. [IpuynHbl MOSBIEHUS U BUJbI KOPOTKUX 3aMbIKaHUM, UX
nocnencreus.  Ha3zHaueHwe  pacueToB  KOPOTKHMX — 3aMblkaHuUM. OCHOBHbBIE  JOIYILEHUS,
npuHUMaeMmble mpu pacyetax. CocTaBlIeHHE CXEM 3aMEUIeHMs] M pacueT HuX IapaMeTpoB.
[MpubmmxEnnplii yuér cuctembl. CHCTEMBI IMEHOBAHHBIX U OTHOCUTENBHBIX enuHuI. [IpuBenenue
nmapaMeTpoB CXEeMbl K OCHOBHOW CTymeHH HampsbkeHus. [IpeoOpa3oBaHue cxeM 3aMeleHHS.
TpexdazHnoe KOpoTKOe 3aMbIKaHHE B 3JeKTpuueckoi cetu. Tpexdaznoe K3 B mpocteiimei memnu
VYnapueiii Tok K3. [leiicTByromiee 3HaueHue moiaHoro v yaapHoro TokoB K3. IlpubnmxeHHoe
ompejieNieHue Mepuoanyeckoil coctamistomeil Toka K3. AnroputM ompeneneHus HayalbHOTO
3HAUEHUs] MEepPHOJMYECKON COCTaBISAIOLIEH TOKa KOPOTKOro 3aMbikaHus. Pacuér TokoB K3 B
IIPOU3BOJIbHBII MOMEHT BPEMEHHU.

2. Hecummempuynule nepexooHvle npoyeccol

OcHoBHBIE JOIYIIEHUs, MPUHMMAaeMble NpU pacueTax. llapameTpbl 251IeMEHTOB Uil TOKOB
00paTHOM U HYJIEBOU MOCIeA0BaTeIbHOCTU. CXEMbI 3aMEIIEHUS PA3IMYHBIX I1OCIEI0BATEIbHOCTEH.
Pacnipenenenrie u Tpanchopmaruu TOKOB W HampstkeHu. OmHo(da3zHOE KOPOTKOE 3aMbIKaHUE.
JIByxda3zHoe KOpoTKkoe 3amblkaHue. JIByxda3zHoe KOPOTKOE 3aMblKaHHE Ha 3eMII0. Y4er
MEPEXO/THOTO CONPOTHUBJIIEHUST B MecTe€ 3aMblkaHUs. [IpaBHUIO SKBUBAJEHTHOCTH MPSIMOM
nocyenoBarenbHocTU. OIHOKpaTHAs MpoAoibHas HecuMMeTpus. Pa3pbiB oiHOM (a3l TpexdazHon
nenu. Pa3peiB 1Byx ¢a3.HecummeTpust oT BKITIOUEHUS CONMPOTUBIICHUM. [IpaBriio SKBUBaICHTHOCTH
MIPSIMOM NOCIIEA0BATEIBHOCTH IPHU MIPOJOJIBHON HECUMMETPHH.

3. Ilepexodusie npoyeccovl 8 CUHXPOHHOU MAUUUHE
OcHoBHbIe n0J0keHUA. I JIC 1 peakTUBHOCTH CUHXPOHHOM MamuHbl. CBepxnepexoansie J/C u
CBEpXIEPEXO/IHbIE  WHIYKTUBHOCTHM CHHXpOHHOW MamuHbl. CpaBHEHHME  peaKTUBHOCTEH
CUHXPOHHOUM MamuHbl. [IpakTrdeckuil pacyeT HayalIbHOTO CBEPXIIEPEXOTHOTO U YAAPHOTO TOKA B
CUHXpOHHOM MarHe. DopcupoBKa BO30YKICHHS B CHHXPOHHON MamiuHe. [ areHue MarHuTHOTO
TOJIAL.

3.3. TeMbl NpaKTHYECKHUX 3aAHATHH

1. CocraBneHue cxeM 3aMelIeHUs ¢ UCKIIIOYEHUEM TpaHC(hOPMaTOPHBIX CBA3EH MyTeM MpHUBEICHUS
[apaMeTpPOB BCEX AIEMEHTOB PACYETHOM CXEMBbI K OJIHOM CTYIEHU HaNpsKEHUS.

2-3. Maremaruueckue MOJENIU 3IIEKTPOIHEPreTUUECKOW CHUCTEMbI M €€ 3ieMeHTOB. Pacuer
napameTpoB 31eMeHToB OOC B HMEHOBAaHHbIX €AMHUIAX M OTHOCUTEIbHBIX €JUHMIAX.
IIpeobpa3oBaHue cXeM 3aMELICHHUS.

4. PacyeT Ha4YaJILHOTO CBEPXIIEPEXOAHOTO M YIapHOTO TOKOB KOPOTKOT'O 3aMbIKaHMSI.

5-6. CocraBneHue U Mpeodpa3oBaHKUEe CXEM 3aMELICHUs PAa3IMUHBIX [10CIIEA0BATEIbHOCTEH.

7-8. KontponbHas pabora Nel. Pacuer cummetpuunbix K3 B anekTpuyeckoii cucreme.

9-10. Pacyer nepexoAHBIX MPOLIECCOB IPU HECUMMETPUUHBIX KOPOTKUX 3aMbIKAaHUSIX.

11-12. KontponbHas pabota Ne2. PacueT nepexoHbIX MPOIECCOB MPH OJAHOKPATHOW MOIMEPEeYHOMH
HECUMMETpHUHU.

13-14.PacueT 0JHOKpaTHOM MPOA0IbHON HECUMMETPUH.

15-16.KontpomnbHas padota Ne3.IlepexoHble MPOLECCH B CHHXPOHHOW MallluHe.

3.4. Tembl 1a00paTOPHBIX padoT

1-2. Pacuer TOKOB TpeX(baBHOFO KOPOTKOI'O 3aMbIKaHUsA, UCIIOJIb3Yyd TOYHOC IMPUBCACHUC 3JICMCHTOB
CXEMBI 3aMCIICHNA B UMCHOBAHHBIX CAMHUIIAX.

3-4. Pacuer TOKOB TpCX(I)HBHOFO KOPOTKOI'0 3aMbIKaHUA, UCIIOJIb3Yyd HpI/I6J'II/I)KeHHOe IMPUBCACHUC
OJICMCHTOB CXCMbI 3aMCIICHNA B MMCHOBAHHBIX CAWMHUIIAX.



5-6. Pacuer TokoB Tpexdaznoro K3, ncnonp3ys TOUHOE NPUBEICHUE JIEMEHTOB CXEMbI 3aMEILCHHS
B OTHOCHUTEIIbHBIX CIUHHIIAX.

7-8. Pacuer ToKOB Tpex(aznoro K3, mcronb3ys mpuOIMKEHHOE MPUBEACHUE 3JIEMEHTOB CXEMBI
3aMEIICHUSI B OTHOCUTENbHBIX SANHUIIAX.

9. Omnpenenenre TOKOB TPex(Pa3HOrO KOPOTKOTO 3aMBIKAHHS METOJOM pACUYETHBIX U THUIIOBBIX
KPHUBBIX.

10. Hecummerpuunsie K3 B pazBerBnenHoii cetu. JByxdaznoe K3.

11. Hecummerpuunsie K3 B pa3BerBiiennoi cetu. Ognodaznoe K3

12. Hecummerpuunsie K3 B pa3serBinennoii ceru. JByxdaznoe K3 Ha 3emito.

13-14. IlpoonpHBIE HECUMMETPHH B Pa3BETBICHHOM ceTH. OOpBIB 01HOM (ha3bI.

15-16. IIpoonpHBIE HECUMMETPHUH B pa3BETBICHHOH ceTu. OOphIB 1BYX (a3

3.5.PI'P
Tema: Pacuer cHMMETPUYHBIX U HECUMMETPHUYHBIX KOPOTKHMX 3aMBIKAaHUN B DJIEKTPUUYECKOU CETH
(o BapuaHTam).

3.6. KypcoBoii npoekT (kKypcoBasi pa6oTa) yueOHbIM IJIAHOM He MPeAyCMOTPEHBDI.



3.7. CooTBeTCTBHE pa3/ie/10B JHCHHUILIMHBI H () OPMHUPYEMBbIX B HUX KOMIIeTeHUM I

Homep 1 HanMeHOBaHHE Pe3yabTaTOB 00pa30BaHMUS

Howmep paznena qucuurinHb

DOopMBI KOHTP OIS

0 JUCHUIUIMHE Munexc (B cootBeTcTBUU C 11.4.1)
(B COOTBETCTBHUH C Pa3JICioM 3) KOMICTCHITIH 1 2 3 4
3HaTh:
METO/Ibl COCTABJICHUS CXEM 3aMEILECHUS U KonTponbusie pabotsr Nel, No2;
OnpeeseHns MApaMETPOB AJIEMEHTOB IIPU pacueTe IK-1.1 X X X X OTYETHI TabopaTOpHBIX padoT, PI'P,
ANIEKTPOMArHUTHBIX IEPEXOAHBIX IPOLIECCOB 9K3aMeH
COOTHOILIEHUS U apaMeTphl, OMUCHIBAIOIINE )
Tpé€xdasHoe KOPOTKOE 3aMbIKAHHE U OCHOBHBIE BUJIBI K-1.2 X X X X 0;22?:1?2;:;‘;5;2:3;?;2;N;%’P
TIONIEPEYHBIX U MPOJOJIbHBIX HECUMMETPUYHBIX ' SK3AMCH ’ ’
PESKUMOB
¢dusnueckne OCHOBBI ANIEKTPOMArHUTHBIX
TEPEX OJIHbIX MPOLIECCOB, MPOUCXOMAIINX B K-1.2 X KonTponbnas pabora Ne3;
HayaJbHBIE ~ MOMEHT  BHE3alHOr0  HapyIIeHHs 9K3aMeH
pEeKUMa CHHXPOHHOW MalllHHBI
Ymern:
aHaJM3UPOBATh HMCXOJHbIC JIaHHbIE, HEOOXOANMBIE Koutponbhbie pabotsr Nel, No2;
Ui pacdera IapaMmMeTpoB  CHUMMETPUYHBIX W MK-1.1 X X X X OTYEThI JJabopaTOpHBIX padoT, PI'P,
HECUMMETPUYHBIX 3JIEKTPOMArHUTHBIX TEPEXOJHBIX 9K3aMeH
MIPOLIECCOB
paccuuThIBaTh apameTpsl 3JIEMEHTOB .
JNIEKTPOIHEPIeTHYECKUX CHUCTEM, H300paxkaTb HX MK-1.1 X X X OTISIZ;I:F;;g:I);EaS:;H J:éi}%%p
rpauyecKy B BHIE CXEM 3aMEIICHHs U MPOBOIUTH ' pamaf)MeH p ’ ’
UX peoOpa3oBaHys K MPOCTeHIIeMy BHIY
pacCUMTHIBATh  AJIEKTPOMATHUTHBIE  IEPEXOIHBIC KonTponbubie padotsr Nel, No2;
IpoIieccH B ceTsix Bhimie | kB ¢ momorpo mMerona IK-1.2 X X X or4eThl Taboparopusix pador, PI'P,
CUMMETPHYHBIX COCTaBJISIOIINX 9K3aMEH
n3obpaxkath rpaduuecku pacyeTHble TOKH U KonTponbubie padotsr Nel, No2;
HaTIPSDKCHUS B 3a1TaHHOM TOUKE IK-1.2 X X X or4ueThl TaboparopHsix pador, PI'P,
JIEKTPOIHEPIeTUUECKON CUCTEMBI 9K3aMEH
Bcezo uacos na paszoen oucyunaunst (6 coomsemcemeuu ¢ n.4.1) 43 | 52 | 29 | 20 |




4. KOMIETEHTHOCTHO-OPUEHTUPOBAHHBIE OIEHOYHBIE MATEPHAJIbBI
JJIA TEKYIIETO KOHTPOJII YCHEBAEMOCTH W IPOMEXYTOYHOHN
ATTECTAIIMM NIOAUCHUIIJINHE

4.1. Texkymuii KOHTPOJIb YCIIEBA€MOCTH 110 AU CHUILIMHE:

— KoHTposibHBIE pabOTHI:
Kp Nel Pacuer cummerpuunbix K3 B anekTpuueckoil cucreme
Kp Ne2 Pacuer nepexoIHbIX IPOIECCOB IPU OAHOKPATHON NONEPEUHON HECUMMETPHH.
Kp Ne3 Tlepexonnbie mpoiieccbl B CHHXPOHHOM MallnHe.

— OTYETHI TI0 TAOOPATOPHBIM paboTam:
JIB 1-2. Pacuer TOKOB Tpex(a3HOTO KOPOTKOTO 3aMBIKaHWs, HCIONB3yS TOYHOE IPHBEICHHE
AJIEMEHTOB CXEMbI 3aMEIlIeHNs] B UMEHOBAHHbBIX €MHUIIAX.
JIb 3-4. PacueT TOKOB Tpex(a3HOro KOPOTKOTO 3aMbIKaHUsl, UCIOJIb3Ys IPUOIMKEHHOE NPUBEICHHE
AJIEMEHTOB CXEMbI 3aMEIlleHUs] B UMEHOBAHHbIX €JMHUIIAX.
JIB 5-6. Pacuer tokoB Tpexdaznoro K3, mcnonm3ys TOYHOE MpPHUBEICHHE DJIEMEHTOB CXEMBI
3aMeIleHUsl B OTHOCUTENbHBIX €IMHUIIAX.
JIB 7-8. Pacuet TokoB Tpexdasznoro K3, ncnomiab3ys npuOIMmKeHHOE PHBEICHIE YIEMEHTOB CXEMBI
3aMeIlleHUsl B OTHOCUTEIbHBIX €IMHUIIAX.
JIB 9. Onpenenenre TOKOB Tpex(azHOTO KOPOTKOTO 3aMBIKAHUSI METOJIOM PACUYETHBIX M THIIOBBIX
KPHUBBIX.
JIb 10. Hecummerpuunsie K3 B pa3BerBienHoi cetu. [Ipyxdaznoe K3.
JIBb 11. Hecummetpuunbie K3 B pa3BetBienHoi cetu. Ognodasznoe K3
JIBb 12. Hecummetpuunbie K3 B pa3BetBiienHol cetu. JIpyxdaznoe K3 Ha 3emito.
JIBb 13-14. TIpongonsHbIe HECCUMMETPHUH B pa3BeTBICHHOMN ceTH. OOpBIB 0/1HOH (ha3bl.
JIBb 15-16. [IpogonsHbIe HECUMMETPHUH B pa3BeTBICHHOM ceTr. OOpBIB IBYX (a3

bannbHO-peTHHTOBAs CTPYKTYpa AUCUUIUIMHBI SBISETCS MPUIIOKEHUEM A.

4.2. IIpomMe:xxyToUHAs aTTECTANMS MO IMCHUIINHE (YACTH TUCUHUIJIMHBI):
DK3aMeH.

Onenka onpenensieTcss B cooTBeTcTBUHU ¢ [lo0keHneM o OaJllIbHO-PEHTHHTOBOM CHCTEME IS
crynentoB HY «M3OHW» Ha OCHOBaHUM CEMECTPOBOM M 3K3aMEHALIMOHHOM COCTAaBIISIOIINX.

B MPUIIOKCHUEC K JUIJIOMY BBIHOCUTCA OILICHKA 34 5 CEMCCTD.

IIpumeuanue: OreHOYHbIE MaTepHalbl MO AWCHUIUIMHE TpUBEIEHbI B (OHIE OLIEHOYHBIX
marepuaios OIIOIIL.

5. YYEBHO-METOIUYECKOE OBECIIEYHEHHUE JUCIUIIJINHbI

5.1. OcHoBHas JuTEpaTypa:

1. KopoTkue 3amblkaHusi M BBIOOp 3JE€KTPOOOOpPYIOBaHUS [DIEKTPOHHBIA pecypc]: ydueOHOe
noco6ue ans By3oB / W.II. KproukoB [u ap.]; mox pea. W.II. KproukoBa, B.A CrapummnoBa. —
DneKTpoH.TEKCTOB. AaH. — M.: U3natensckuii tom MOU , 2012. - Pexum nocryna:

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

2. KoroBa E. H. DnekrpoMarHuTHble NEPEXOJHBIE MPOLECCHl B MIEKTPUUECKUX CUCTEMAX !
yuebHno-mero1. nocodue / E. H. Korosa, T. FO. IlanukoBckas. - ExatepunOypr : U3a-so Ypan, yn-
Ta, 2014. - 216 c.

- Pexxum pocryna:

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


http://www.nelbook.ru/reader/?book=174
http://www.nelbook.ru/reader/?book=175

3. TlepexonHple TMpomeCcChl B D3ICKTPOIHEPTEeTHUECKUX CHUCTEMaX: YYeOHUK it BY30B/
N.I1.KprouxoB, B.A. Crapmmunos, O.IL.I'yceB, M.B.[lupatopos; mox pen. M.ILKproukoBa. M.:
Hznarensckuit jom MDOU, 2008 — 416 c.

4. PykoBojsiiye yka3aHHs [0 pacueTy TOKOB KOPOTKOTO 3aMbIKaHUs [DJIEKTPOHHBIN pecypc:
PJ1 153-34.0-20.527-98. — Dnekrpon.texkcroB. nan. — M.: HI[ DHAC,2013. - 152 c. - Pexum
noctyna: http://e.lanbook.com/books/element.php?pll_id=38586

5.2 JInueH3nonHoe u CBOOOIHO pacnpocTpaHsieMoe MPOrpaMMHoOe obecneyeHue:
Microsoft Office Word, Excel u PowerPoint.

5.3 UuHTepHeT-pecypchbl, BKJI0Yas npodeccHoHalbHbIe (0a3bl JaHHBIX U HHPOPMANHOHHO-
CIPaBOYHBIE CHCTEMBI:
Yuuepcuterckas nHpopmarronnas cucrema «POCCHUS» https://uisrussia.msu.ru

CrpaBouHo-mipaBoBas cucteMa «KoucymsTant+y» http://www.consultant-urist.ru

CrpaBouHO-TIpaBoBas cucteMa «['apant» http://www.garant.ru

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

basa mannbix Scopushttps://www.scopus.com

[Mopran oTKpBITEIX JaHHBIX Poccuiickoit deneparuu https://data.gov.ru

baza oOTKpeITBIX JaHHBIX MwuHUCTEpCTBA Tpyda M COLMaNbHOM  3anmTel PO
https://rosmintrud.ru/opendata

baza nanubix Hayunoit anexrponnoii onbanorekn eLIBRARY.RU https://elibrary.ru/

basa maHHbIX TPO(ECCHOHABHBIX CTAHAAPTOB MHUHHCTEPCTBA TPY/AA U COIMAILHOM 3aIIHUTHI
PO http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-
professionalnykh-standartov/

basbl manHbpIx MUHHCTEPCTBA SKOHOMUYECKOTo pasutus PO http://www.economy.gov.ru

baza oTkpeIThIX HaHHBIX Pochurmonntopunrahttp://www.fedsfm.ru/opendata

DnexkrponHas 6a3a ganubix «M3marenscTBo Jlauey https://e.lanbook.com

denepanbHas rocyaapcTBeHHas uH(opMmanmoHHas cucrema «HammoHanbHas 3JIEKTpOHHAS
oubmmoTeka» https://H30.pd

HarmonaeHbI# mopTai ontaiiH o0yuenus «OTKpbIToe oOpa3oBanue» https://openedu.ru

DnekTpoHHas 06a3a nanHbIX "Polpred.com O630p CMU" https://www.polpred.com

OdurnanpHpeiit  caiit denepalbHOrO areHTCTBa IO TEXHHUYECKOMY PETYJIHPOBAHHIO U
MetpoJjoruu http://protect.gost.ru/

OnekrponHas oubmuoreka MOU https://nth.mpei.ru/e-library/index.php.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHHUE JUCHUITJIMHbI

VueOHOEe OMEIIEHNE, OCHAILIEHO:

- I0CKa MapKepHas nepeasuxHas — | mr.;
- IEpPCOHAIIBHBINA KOMIIBIOTEP — | IIT.;

- mpoekTop — 1 mT.;

- 3KpaH — 1 wr.,;

- CTOJIBI U CTYJIbsl HA 35 MOCaJOYHBIX MECT.

Ilomenienue a1 CaMOCTOSTEIbHOM pa6OTBI o6yqa101u1/1xcsi, OCHAaIlICHHOC KOMHBIOTCpHOﬁ
TEXHUKOM (20 KOMHBIOTCpOB), C BO3MOXXHOCTBIO IMOAKIIIOUYCHHUA K CCTU I/IHTepHCT u o0ecrieueHueM
AOCTYIIAa B 3JICKTPOHHYTO I/IH(I)OpMaI_II/IOHHO-O6pa3OBaTeHBHYIO cpeay opraHu3anuu.


http://e.lanbook.com/books/element.php?pl1_id=38586
https://uisrussia.msu.ru/
http://www.consultant-urist.ru/
http://www.garant.ru/
https://apps.webofknowledge.com/
https://www.scopus.com/
https://data.gov.ru/
https://rosmintrud.ru/opendata
https://elibrary.ru/
http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-professionalnykh-standartov/
http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-professionalnykh-standartov/
http://www.economy.gov.ru/
http://www.fedsfm.ru/opendata
https://e.lanbook.com/
https://нэб.рф/
https://openedu.ru/
https://www.polpred.com/
http://protect.gost.ru/
https://ntb.mpei.ru/e-library/index.php

VYuebHast ayUTOpHs JUIs IPOBEICHHS 3aHATUH MPAKTUYECKOTO THIIA

- JIOCKa MapKepHasl nepeBmkHast — 1 mit.;

- TEJIEBU30p — 2 IIT.;

- IEPCOHAIIbHBIE KOMITBIOTEPHI CO CHEIHMATH3UPOBAHHBIM IPOTPAaMMHBIM obOecrieyernneM — 11 mr.;
- CTOJIBI U CTYJIbs Ha 24 MOCaI0YHBIX MECTA.

JIaGopaTopHbie pabOTHI MPOBOIATCS B TA00PATOPHH DIEKTPOTEXHUKH U DIIEKTPOHHUKH.



IIpuioxenue A

BAJUIBHO-PEUTUHI'OBASI CTPYKTYPA JUCHUILJIMHBI

I[NEPEXO/HBIE ITPOIIECChI

(Ha3BaHME JMCLIUIUIHHBI)

S cemecTp

Hepeqeﬂb KOHTPOJIbHBIX Mepoan/IﬂTI/Iﬁ TEKYIIEro KOHTPOJIA YCIIEBAEMOCTH 110 JUCHMUILINHE !

KM-1
KM-2
KM-3
KM-4

KM-5
KM-6
KM-7
KM-8
KM-9
KM-10
KM-11
KM-12

KM-13
KM-14

Kp Nel Pacuer cummerpuunbix K3 B anexTpruueckoil cucreme

Kp Ne2 Pacuer nepexoIHbIX IPOIECCOB IPU OAHOKPATHON NONIEPEYHON HECUMMETPHH.
Kp Ne3 Tlepexonnbie mpoiieccbl B CHHXPOHHOM MallnHe.
JIB 1-2. Pacuer TOKOB Tpex(a3HOr0 KOPOTKOTO 3aMBIKAHHS, HWCHOJb3ysd TOYHOE
MIPUBEACHUE JIEMEHTOB CXEMbI 3aMEIIEHUSI B UMEHOBAHHBIX €IMHULIAX.
JIb 3-4. Pacuer TOKOB Tpex(a3HOrO KOPOTKOTO 3aMbIKaHHUS, MCIIOJIB3YS NPUOIMKEHHOE
MIPUBEACHUE JIEMEHTOB CXEMbI 3aMEIIEHUSI B UMEHOBAHHBIX €IMHULIAX.
JIB 5-6. Pacuer TokoB Tpexdaznoro K3, mcnonp3ys TOYHOE TpPUBEICHUE DIIEMEHTOB
CXEMBbI 3aMEIICHNS B OTHOCUTENbHBIX €MHUIIAX.
JIB 7-8. Pacuer TOoKOB Tpexdaznoro K3, wucmonb3ys npuOIMIKEHHOE IpHUBEICHHE
3JIEMEHTOB CXEMbI 3aMEIIEHUsI B OTHOCUTENbHBIX €IMHUIIAX.
JIb 9. Onpenenenne TOKOB Tpex($a3HOTO KOPOTKOTO 3aMBIKAHUS METOJOM PaCUETHBIX U

THUIIOBBIX KPHBBIX.

JIb 10. Hecummerpuunsie K3 B pa3BerBienHol cetu. [IByxdaznoe K3.
JIb 11. Hecummerpuunsie K3 B pa3zserBienHoi cetn. OgHodasHoe K3

JIb 12. Hecummetpuunsie K3 B pa3zserBineHHoi cetu. [IByxdaznoe K3 Ha 3emro.

JIBb 13-14. TIpononsHble HECCUMMETPHUH B pa3BeTBIEHHOMN ceTH. OOpBIB 01HOH (ha3bl.
JIBb 15-16. IIpogonsHbIe HECUMMETPHUH B pa3BeTBICHHOM ceTH. OOpBIB IBYX (a3

Pacuernoe 3aganne

Bua npoMesKyTo4YHOI aTTecTallMU — SK3aMEH

TpynoeMKOCTb TUCIUIUIUHBI= 53.€.

Home
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DKk3aMeH

OCHOBHEIE CBEICHUSI
00
9IEKTPOMArHATHBIX
TIePEXOTHBIX
Tporieccax B
TpEX(a3HBIX HETIX.
Pacuér tpéxdazHoro
KOPOTKOT'O
3aMBIKAHUSL.

Hecummerpuunsie
MIepEXOIHbIC
TIPOLIECCEHI

Ilepexonnbie
MIPOIIECCHI B
CUHXPOHHOM
MalliHe

Bec KM,
MUH. OaJIbl:

14

20

Bec KM,
Makc. OaJUIBI:

21

40




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 2023



OneHouHbple MaTepuaibl IO JAUCHUIUIMHE T[PEIHA3HAYEHBbl JJIS OLEHKU: JOCTHIKECHMS
oOyJaromuMHUCs  3aIUIAHUPOBAHHBIX  PE3yJNbTAaTOB  OOyYeHHMS 1O JUCHUIUIMHE, JTama
(bopMUpOBaHUS 3aIUTAHUPOBAHHBIX KOMIIETEHIIMN U YPOBHS OCBOCHHUS AUCIUTUINHBIL.

OneHouHble MaTepuallbl MO0 AUCLUIIIMHE BKJIIOYAIOT OLIEHOYHBIE CPEACTBA AJIS MIPOBEIEHUS
MEpPOTIPUATHI TEKYILIEr0 KOHTPOJISl YCIIEBAEMOCTH U IIPOMEXYTOUHOM aTTeCTalUH.

OneHouyHbIe CcpelcTBa /UIA OLEHKH 3aIUIaHMPOBAHHBIX pe3y/JbTATOB OOy4YeHUs] IO
AUCHUILINHE, COOTHECEHHBIX C MHANKATOPAMH JOCTH/KEHHUs KOMIIETEHIIUI:

Kombl
3aruTaHUPOBAHHBIC PE3YJBTATHI O0YUCHUS WHMKATOPOB O1ieHOYHOE CPESICTBO
10 TUCIUILIINHE JOCTHXKEHUS (T ¥ HAUMEHOBAHUE)
KOMIICTCHIIU N

3HATH:

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

KonTpoasubie pabotsr Nel, Ne2;
IK-1.1 OTYETHI JJa0OPATOPHBIX PadoT,
PI'P, sx3ameH

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, sx3amen

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

MEPEXOJHBIX IPOLECCOB, MPOUCXOIAIINX 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 u HECHMMETPUYHBIX ’

PI'P, sx3ameH
AJIEKTPOMATHUTHBIX TIEPEXOIHBIX TIPOILIECCOB

PacCUUTBIBATD napamMeTpul 9JIEMCHTOB

AIEKTPOIHEPreTUUECKUX CUCTEM, Kontposbabie padoTsr Nel, No2;
n3o0pakaTb MX TpadUuecKu B BHJE CXEM IK-1.1 OTYETHI JTaOOpPaTOPHBIX PadoT,
3aMelIeHus u MIPOBOJIUTH 170:¢ PT'P, sx3amen
peo0pa3oBaHusl K MPOCTEUIIEMY BUAY
aCCUUTHIBATh AIIEKTPOMArHUTHBIE
P p Kontposbabie padoTsr Nel, No2;
Mepexo/IHbIe MpoIlecchl B ceTsx Bhie 1 kB ¢
[1K-1.2 OTYETHI JJaOOpPaTOPHBIX PabdoT,
MTOMOIIBIO MeToJ1a CUMMETPHUYHBIX
PI'P, sx3amen
COCTaBIISIONINX
n300pakaTh rpaUUYECKu 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 kpurepun oneHuBaHus

A) Jlsisi 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 IpUBEICHUE
HJIEMEHTOB CXEMbI 3aMEIeHHs] B UMEHOBAaHHBIX €MHUIIAX.

JIB 3-4. PacueTr TOKOB Tpex(a3HOro KOPOTKOTO 3aMbIKaHUs, UCIIOJIB3Ys MPUOIMKEHHOE IPUBEICHNE
HJIEMEHTOB CXEMbI 3aMeIleHHs] B UMEHOBAaHHBIX €MHUIIAX.
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JIB 5-6. Pacuer TokoB TpexdazHoro K3, ucnonp3ys TOYHOE MNPHBEICHHE HIEMEHTOB CXEMBI
3aMEIICHUSI B OTHOCUTEIBHBIX SANHUIIAX.

JIB 7-8. Pacuet TokoB Tpexdaznoro K3, ncnomns3ys npuOImxeHHOE PUBEIECHUE 3JIEMEHTOB CXEMBI
3aMEIICHUSI B OTHOCUTENbHBIX SANHUIIAX.

JIB 9. Onpenenenue TOKOB Tpex(}ha3HOTO KOPOTKOTO 3aMBIKAHUS METOJIOM PACUETHBIX U THIIOBBIX
KPHUBBIX.

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

JIB 11. Hecummerpuunsie K3 B pazBerienHoii cetu. Onnodasznoe K3

JIb 12. Hecummerpuunsie K3 B pa3zBerBienHoli cetu. [IByxdasznoe K3 Ha 3emutto.

JIB 13-14. TIpononbpHbIE HECUMMETPHHU B pa3BEeTBICHHOM ceTH. OOPHIB OJTHOHN (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 anekTpuyeckoii cucreme.

3ajaHue:

[TapameTpsbl 3IEMEHTOB 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 nposectu B UE nipu TouHoM nipuBeneHun napametpoB. [Ipunsate, yto 10 K3 reneparopel
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 mapaMeTpaMH 3JIEMEHTOB, a
Tak)Ke YIPOILEHHYIO CXEMY, TIOJYYEHHYIO B pe3y/IbTaTe SKBUBAIEHTHBIX MPE0Opa30BaHUIA.

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 MPOLIECCOB MPHU OJAHOKPATHOM MOMEPEYHONH HECUMMETPHH.



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 3HAYEHUE Nepuoandeckoil cocrapistomend Toka K3. Ilpunsate, 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 TaKXKe€ YIPOUICHHbIE CXEMbl, TMOJyYeHHbIE B pE3Yy/IbTaTe€ 3KBUBAJECHTHBIX
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: [lepexoaHblie IpoOLIECCHl B CHHXPOHHOM MalInuHE.

3amanue 1: OTBETUTH HA BOIIPOCHI 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 ¢ HauOOIBIIUM MarHUTHBIM CONIPOTHBIICHUEM, COBIAIAIONIASI C OCBIO MEXKIYOIOCHOTO
IIPOCTPAHCTBA POTOPA.
d. T'opusoHTalIbHAS OCh CTATOPA MAIIUHBIL

5. Ilonepe4nas 0Cb CHHXPOHHOW MAaIlMHBI — 3TO
a. BepTukanbHas 0cb cTaTOpa MALLIMHEIL.
b. Ocb ¢ HaMMEHBIINM MAarHUTHBIM COIIPOTUBIICHUEM, COBIIAIAIONIAS C OCBIO ITOJIFOCOB POTOPA.
C. Ochb ¢ HanOOIBITUM MarHUTHBIM COIIPOTHBIIEHHEM, COBIAAOLIAS C OCBEO MEXKIAYIIOIIOCHOTO
IIPOCTPAHCTBA POTOPA.
d. T'opusoHTaNbHAS OCh CTATOPA MAIIUHBL

6. TloctossHHBIE BpeMEHHU pOTOpa MpPH Pa30OMKHYTOM Tgo U 3aMKHYTOM 1'q CTaTOpE CBSI3aHBI
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 BO30YKICHUS.

b. PaBHa TOKY BO30YKICHHUSI.

C. [IponopironanbHa MOTOKY paccessHUsI.

d. IIpornopimoHaibHa MOTOKY, 00YCIOBICHHOMY TOKOM BO30Y)KICHHUSL.

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

1. ITocTtpouth cxemy 3amernieHus CHHXpoHHOW MamuHbl (CM) 6e3 nemiiepHbIX KOHTYpOB U
MOSICHUTh €€ MpeoOpa3oBaHUE B SKBUBAJICHTHYIO CXEMY U BCE MapaMeTphl, ONHUCHIBAIOIIME 3Ty
CM.
2. IlocTpouTh cxeMy 3amelieHuss CMHXpoHHOHM MamuHbel (CM) ¢ nemndepHbBIMU KOHTYpaMU U
MOSICHUTH €€ MpeoOpa3oBaHHE B SKBUBAJCHTHYIO CXEMY M BCE MapaMmeTpbl, OMUCHIBAIOIINE ATY
CM.
3. TlocTpouTh BEKTOpHYIO auarpammy CUHXpoHHOW MamuHbl (CM) u 3amucarb OCHOBHbBIE
COOTHOIIIEHUS, OTIpeiesieMble U3 Hee.

ITo pesyasTatam Kp BeicTaBasieTCS:
— 3 Gayuta, eciii MPaBUIIBHO BBINOJIHEHO He MeHee 80% 3agaHuid.
— 2 Oana, ecny mpaBHIBHO 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. Jlnist KakuX MPAaKTUYECKUX PAacueTOB UCHOJIB3YETCsl pacueT TOKOB npH TpexdazHom K3?
2. Ha3zoBuTte 0CHOBHBIE IOMYIIEHHS, HCHIOIb3yeMble pHU pacueTe 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 oTIMuus NPUHIMITHAIBHON CXEMBI, PACYIETHON CXEMBI U CXEMBbI 3aMEICHHUS.

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

ITo pesyabTaTam OT4vera 3a JIb BbicTaB/IsIETCS:
— 3 Oayuia, eclii IPaBWIIBHO BBITIOJIHEHO HE MeHee 80% 3aaaHuid.
— 2 0auia, 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. Uto noHMMaeTcs o] TEPMUHOM «OTHOCHUTEIIbHBIE €IMHULIBI)?

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

3. [IpuBeaure ¢opmyasl Al Mepecyera MapaMeTpoB, 3aJaHHBIX B OTHOCUTENBHBIX
€IMHHUIIaX, B IMEHOBaHHbBIE: [yl FeHepaTopa U TpaHcpopMaTopa.

4. [IpuBeaute dhopmyny s pacuera cepxnepexoanoit IJIC reneparopa, NOSICHUTE 3HAKU
B YPaBHEHUHU.

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

KOPOTKO3aMKHYTOH LIETIH B CXEMax 3aMelIeHus?

ITo pesyabTaTam OTuera 3a JIb BbhIcTaBJIsIETCA:
— 3 Gaya, ec MPaBWIIBHO BBHITIOJIHEHO He MeHee 80% 3amanHmii.
— 2 6aya, ecnu MpaBWIbHO BhIMOJHEHO 50...79% 3amanuii.

6. Otuert J1abopaTopHoii padoTsl Ne5-6.

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

1. Kak BbIOMpaOTCS M NMEPEeCYUTHIBAIOTCS Oa3uCHBIC YCIOBUS JJS Pa3IMYHBIX CTYyMEHEH
HanpspkeHust 99C?

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

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

8. Kakumu mapameTpamMu BBOJATCS B CXEMY 3aMEIICHHs] CHHXPOHHBIE U ACHUHXPOHHbBIC
MalIiHbI, a Takke 00001IeHHas Harpy3Ka Py pacyeTe cBepxiepexoaHoro toka K3?

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

AJIEMEHTOB KOPOTKO3aMKHYTOU Iienu (reHepaTtopoB, TpaHcpopmaTtopos, JIDII u pekropos) B
cXeMax 3amelneHus?

10. [IpuBeautre Qopmynbl JUis ONpeAeieHUs] WHAYKTUBHBIX CONPOTUBJICHHHN CXEMbI
3aMeIIeHUsl TPeX0OMOTOYHOTro TpaHchopMaTopa U aBToTpaHchopmaTopa.

IIo pesyastaram OTtuera 3a JIb BbicTaBIsCTCS:
— 3 Gayuta, eciii MPaBUIILHO BBINOJIHEHO HE MeHee 80% 3agaHui.
— 2 Oana, ecliv MpaBUIIbHO BBITIOIHEHO 50...79% 3amanuii.

7. Otuer JaGopaTopHoii padoTbl Ne7-8.

Tema: Pacuer TokoB Tpexdasznoro K3, ncnosns3ys npuliamxeHHOe PUBEIECHUE FIEMEHTOB
CXEMBI 3aMEIlIEeHUs] B OTHOCUTEIbHBIX €INHUIIAX.
KoHTpoJIbHBIN 0IIPOC 110 BOIPOCAM:




1. 3aBucuT JM pe3ynbTaT pacuéra TokoB K3 oT BbiOopa OGasucHbix ycnmoBuii? OTBer
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 MPHUBENCHHS B 0.€. CONPOTHBICHHHA >JIEMEHTOB
KOPOTKO3aMKHYTOH 11enu (reHepaTtopoB, Tpanchopmaropos, JIDII u pekTopoB) B cxemax
3aMeneHus’?

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

6. [lpuBenute  QGopMynsl Asl  ONPEACICHUS  OKBHBAJCHTHBIX  CONPOTHBICHUH  C

HCII0JIb30BaHNEM KOA(PPUIIUEHTA TOKOpACIIpeIeieHus (IEPEHOC OOIIET0 COMPOTHBIICHUS
B MapaJijieJIbHbIE BETBH).

ITo pesyabTaTam OTvera 3a JIb BbhicTaB/IsIETCS:
— 3 Gaya, eciiy MPaBWIBHO BHITIOJIHEHO HEe MeHee 80% 3amanHuii.
— 2 Ganna, eciu MpaBWIbHO BhITIOJHEHO 50...79% 3ananuid.

8. Oruer 1abopaTopHOii padoThl Ne9.

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

1. B xakmx ciay4asx BO3HHUKAaeT HEOOXOJUMOCTh OOpamaThCsi K THUIOBBIM KPWUBBIM JUIS

pacuera nepuoandeckon ciaraeMoi Toka K3?

2. Tlopsmok pacueTa MeTOJa TUIIOBBIX KPHUBBIX IPH OTPEACTICHUN 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 COTPOTUBIICHUS CUCTEMBI, €CJIM W3BECTHA

MOIITHOCTh OTKJTFOUEHHSI BRIKITFOUATENs, YCTAHOBJIEHHOTO Ha €€ IWHaxX?

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 TUIOBBIX KPUBBIX MPH ONPEACICHUN TOKAa TPEeX(a3HOro K.3. B
3aJJaHHBIII MOMEHT BPEMEHH { C y4eTOM MHIMBHIYyaTbHOTO BIUSHUS KaXKIOTO UCTOYHUKA
CHCTEMBbI HEOTPAaHMUYECHHON MOIIHOCTH.

8. KakoB (pu3mdeckuii CMBICI MOCTOSTHHOW BpeMeHH 147

ITo pesyabsTatam OTtuera 3a JIb BbICTaBJIsSIETCS:
— 3 Gaya, eciy MPaBUIIBHO BBITIOJIHEHO He MeHee 80% 3a1aHuid.
— 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 mpaBUIO SKBUBAICHTHOCTU MPSIMON TOCIET0BATEIHHOCTH.
2. Kaxk ompenensitotcsi cummeTpuuHblie coctapisitorue [1I1 HanpsbxkeHus oco6oii ¢aszsl ams
Ka)kJI0TO BU/1a HECUMMETPUH?
3. B dem oTnmuue cxeMm 3aMelIeHHst 0OpaTHOM U HYIIEBOM MOCIIe0OBATEIFHOCTEN OT MPSMOI
MOCICA0BATCILHOCTH ?
4. B 4éMm 0COOEHHOCTh y4y€Ta CONPOTUBIEHUS B HEUTpanu TpaHchopmaropa B cxeme
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 padoTsl Nell.
Tema: Hecummerpuunsie K3 B passersnennoii cetu. Oqnodaznoe 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 SBISIOTCS HAyaJloM UM KOHIIOM CXEM 3aMEIIeHUs  Pa3In4HbIX
[IOCJIEI0BATEIBLHOCTEN IIPU NONIEPEYHON HECUMMETPUU?
4. Tlo xakuM 000OUICHHBIM BBIPAKCHUSM PACCUMTHIBAIOTCS CUMMETPHYHBIE COCTABIISIOIINE
HaIpsLDKEHUH B MECTE KOPOTKOTO 3aMbIKaHUsA?

ITo pesyabTaTam OT4uera 3a JIb BbhIcTaB/IsIETCS:
— 3 Gaya, eciiv MPaBWJIBHO BHITIOJIHEHO HEe MeHee 80% 3amanHuii.
— 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 rpaHuuHble ycinoBus? IlpuBenurte rpaHuyHbIe YCIOBUS I Ka)XJOTO BHAA
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. Kak M3MEHSI0TCS CUMMETPUYHBIE COCTaBISIOIIME OCTAaTOYHBIX HANpsDKEHUH 10 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: [IpoosbHBIE HECHMMETPHUH B pa3BeTBICHHOU ceT. OOpbIB 01HOMU (ha3bl.
KoHTpoabpHbIN 0NIpoc MO BOMpocam:
1. TlpuBenute oOmme ypaBHeHuUs (3) I pacueTa MpoI0JIbHOM HECUMMETPHH.
2. Yto Takoe rpaHuuHble ycioBus? I[lpuBeaute rpaHuuHbIe yCIOBHUS S KaXKIOTO BHIA
MIPOJIOJILHOM HecuMMeTpur (0OpbIBa OJIHOM 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 COCTABIISIONIME OCTATOYHBIX HAMPSHKEHUH MO Mepe
ylajeHus OT MeCTa MPO0JIbHON HecuMMeTpun?

IIo pesyastaram OTtuera 3a JIb BbicTaBIsACTCS:
— 3 Gayuta, eciiy MPaBUIIBHO BBINMOJIHEHO He MeHee 80% 3agaHui.
— 2 Oana, eciiv MpaBHIBHO BbITIONHEHO 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 cummerpuunbie coctapistonue [T Toka oco6oit dhasel st KaKa0ro
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
MOCJIEI0BATEILHOCTEN TPH MPOJAOTBLHON HECUMMETPUH?

[To xakuM 00OOIIEHHBIM BBIPAKEHHSIM PACCUUTHIBAIOTCS CHMMETPUYHBIE COCTABIISIOIINE
HaIpsLDKEHUH B MECTE MPOJI0JIbHON HECUMMETPHUH?

ITo pesyabraTam OT4vera 3a JIb BbicTaB/IsICTCS:

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

14. PacuyeTHoe 3a1aHmue.
Tema: Pacuer CcHMMETpUYHBIX M HECHMMETPUYHBIX KOPOTKHMX 3aMbIKaHUM B

BIEKTPUYECKOM CETH.

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

|. Bomoanume.:

Jns npuBEIEHHOW CXEMBbl SJIEKTPUYECKOW CETH OMNPENeNUTh CIEAYIOUIME pPACUYETHBIE

BCIINYNHEBI:

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

yIapHBIA TOK M MOIMHOCTH TPEX(a3HOTO KOPOTKOTO 3aMbIKaHUS B HAYAIBHBIA MOMEHT
BO3HUKHOBEHUS TOBPEKICHUS;

aMIUIUTYJTHO€ U JICUCTBYIOLIEEC 3HAYECHUS AaNepUOJUYECKOM COCTABIAIOUICH TOKa
TpEX(azHOTO KOPOTKOTO 3aMBIKAHUS U MOJTHBIA TOK TPEX(Pa3HOTO KOPOTKOTO 3aMbIKaHUSI B
MecTe K3 B HauaJIbHBIII MOMEHT BO3HUKHOBEHUS TOBPEKICHUS;

HayaJlbHbIe 3HAUYCHHS TOKOB OTJICIBHBIX ITOCJICIOBATEIRHOCTEH JUIA 3aJaHHOTO BHJIA
HECUMMETPUYHOIO0 KOPOTKOTO 3aMbIKaHUS B MECTE€ KOPOTKOTO 3aMbIKAHHUS;

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

Il. Hcxoouwvie oannvie 01 3a0aHuA:

Y nenbHbIC COIIPOTUBJICHUS BO3AYIITHBIX JIMHUK HaIIPAKCHHUEM

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, nunuii 3 u 4 -
CTaJIbHBIMHU TPOCAMHU, a Ha TUHUH 5 TPOCOBAS 3aIl[UTa HE YCTAaHOBJICHA.
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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. JleicTByromiee 3HaYEHUE MEPUOAMYECKON COCTABISIOIIEH 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. MomiHOCTh B HAYaJIbHBIM MOMEHT K.3.
1.7. HauanpHO€ 3HaUY€HHE TOKA MPU 3aJJAHHOM BHJI€ HECUMMETPUYHOTO K.3.
2. Pacuer HecummetpuuHoro K3
2.1. CocTaBieHue cXxeM 3aMelIeHU OTACIbHBIX IT0CIEI0BaTEILHOCTEH
2.2. OnpezeneHne mapaMeTpoB JIEMEHTOB CXEMbI 3aMEIICHUS
2.3. HaxoxJeHne ToKa MNpsIMOM MOCJIEAOBATEIbHOCTH 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 mpudt 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/iaHue BBIMIOJIHIETCS HAa KOMITBIOTEPE B MAIIMHOMTMCHOU/PYKOTTUCHOM (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 npaBunabHO BbimonHeHO 50...70% 3agaHuii.

B) I npoMeKyTOYHOM aTTeCcTaluM:
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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 TOHATUS U ONPENCICHUS JIICKTPOMATHUTHBIX TIEPEXOJHBIX IPOIECCOB:
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 BEpOSTHOCTh, Ha3HaueHue pacueroB K3, mopsaok pacuera
AJIEKTPOMATrHUTHBIX MEPEXOIHBIX MPOIIECCOB.

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

4. TlpencraBneHue MapaMeTPOB CXEM 3aMEIICHUsS B HMEHOBAHHBIX M OTHOCHUTEIBHBIX
eMHUTIAX.

5. IlpuBeneHue mapamMeTpoB CXEMBbI 3aMEIICHUsI K OJHOW CTYNEHU HampsikeHus. TouyHoe u
MpUOIMKEHHOE MPUBEICHUE [TapaMEeTPOB.

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

7. Pacuer mapamMeTpoB CXeMBI 3aMelieHHus: s TpaHcOpMaTopoB  (IBYX  WIH
TPeXOOMOTOYHBIX U C PACIIEIUIEHHON 0OMOTKOM).

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

9. TlpuHmmmel mpeoOpa3oBaHHUS CXEM 3aMEIISHHs: IOCIeI0BaTeIbHOE, IapajuleIbHOe
npeoOpa3oBaHue, MpeoOpa3oBaHuE 3B€3/Ibl B TPEYTOJIbHUK U TPEYroJIbHUKA B 3BE31TY.

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

11. ITpuHIMTIBI TIPEOOpa30BaHUS CXEM 3aMEIICHHs: METOJbl PACCEUCHHUS Y3Jia, COBMEIICHUS
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 MPOCTEHIINX Tpex(a3zHbIX EHIX.
[TocTanoBka 3amaun u gomnyuieHus. OCHOBHbBIE MOHITHS: IpocTeiiias TpexdaszHas 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 3aMbIKaHHWE B MpocTeiiieil 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). [leificTByrolee 3HaUeHHEe MOJHOTO 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 moOpsAAOK pacdyera TokoB K3 B cucrtemax COOCTBEHHBIX HYXK]I
AIEKTPOCTAHIU .

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

21. OcHOBHBIEC TIOJIOKEHUS KJIACCHYECKOW TEOpPHHM TEPEXOJHBIX TMPOIECCOB. 3aKOHBI
KOMMYTallud. AHAIU3 MPOTEKAHUS MEPEXOJHOTO Mpollecca MPH aKTUBHO-WHIYKTHBHOM
Harpyske.

22. OgHOKpaTHas TOMepevYHass HECUMMETPHS: COMPOTHBICHUS DSJIEMEHTOB JJICKTPUUECKUX
CXEM TOKaM IpsIMO¥ ¥ 00paTHOM MOCIIe0BATEILHOCTH.
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23. OmHOKpaTHasE TONepeYHass HECHMMETpPHUS: CONPOTUBJICHUS SIIEMEHTOB JIIEKTPUYECKHX
CXEM TOKaM HYJIEBOU MOCIEA0BATEIbHOCTH.

24. OmHOKpaTHas TOTepeYHasi HECHMMETpUsS: COCTAaBJIIEHHUE CXEM 3aMElEHHs OTAEIbHBIX
MOCIIEIOBATEIbHOCTEH. DKBUBAJICHTUPOBAHUE CXEM U COCTABICHHE OOIIMX YpaBHEHUI
JUISL KaXKJI0M MOCIIe10BATEIbHOCTH.

25. OHOKpaTHas MoTNepeyHasi HECCUMMETPHUS: pacdyeT TOKOB U HAINPSDKEHUH Mpu ABYX(azHOM
K3 (rpannunsle ycia0BHs, BbIBOJ OCHOBHBIX COOTHOILIEHUM, BEKTOPHBIE JarpamMmbl).

26. OHOKpaTHAs TOMEpeYHass HECUMMETPHS: pacueT TOKOB M HANPSHKEHUN MPH 0JHO(PA3HOM
K3 (rpanuuHble ycI0BHS, BbIBOJ OCHOBHBIX COOTHOILIEHUH, BEKTOPHBIE JJMarpamMmbl).

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

JiarpamMmmbl).
28. OmHOKpaTHast  TOTepeYHass HECHMMETpPHUS: TPaBUJIO  OKBUBAJICHTHOCTH  MPSMOMU
MOCIIEI0BATEIbHOCTH.

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

30. OmHOKpaTHAs TMOTIepeYHass HECUMMETPHS: COOTHOIICHUSI MEXKILy TOKaMH TPU Pa3IMIHbIX
Bugax K3.

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

32. Tpancopmarisi TOKOB W HANpPsDKEHUH PA3UYHBIX TMOCIENIOBATEIBHOCTEH: TPHUHITHIT
TpaHcopMaIK U BEKTOPHBIE AUarpaMMsbl 1pu AByx@aznom 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 HANPsDKCHWH TNMPU OOphIBE
OIHOW (a3pl (TpaHUYHBIE YCJIOBUS, BBIBOJ OCHOBHBIX COOTHOLICHUH, 3IIOPHI
HaIpsDKEHUHN).

35. OmHOKpaTHas TPOJOJIbHAS HECUMMETPHS: pacdeT TOKOB W HAMNPSOKCHWH TPU OOpHIBE
OIHOW (a3pl (rpaHUYHBIE YCIOBMSI, BBIBOJL OCHOBHBIX COOTHOLICHHUH, BEKTOPHbIE
JUarpaMMBbl).

36. OtHOKpaTHast MPOJI0JIbHASI HECUMMETPUS: pacyeT TOKOB M HalpsDKEHUH Ipu oOpbIBE IBYX
(a3 (rpaHUYHbIE YCIOBUS, BBIBOJ OCHOBHBIX COOTHOILIEHUI, BEKTOPHBIE AUArPaMMBbI).

37. OHOKpaTHasl MPOJI0JIbHASI HECUMMETPUS: pacyeT TOKOB M HalpsDKEHUH Ipu 0OpbIBE IBYX
(a3 (rpaHuYHbIE YCIOBUS, BBIBOJ OCHOBHBIX COOTHOILIEHUH, SMIOPhI HAIIPSKEHU ).

38. OnHOKpaTHass  MPOJOJbHAas  HECUMMETpPHUS: HPaBUJIO  HSKBUBAJIEHTHOCTH  INPSMOM
IIOCJIEOBATEIbHOCTH.

39. OcobenHoctu pacuera TokoB K3 cerell NpOMBIIUIEHHBIX TPEATPUATHIH.

40. OnHoda3HOe 3aMbIKaHUE HA 3eMJIIO B CUCTEME C HU30JIMPOBAHHON HEUTPAJIbIO.

41. KomneHcalusi EMKOCTHBIX TOKOB B CUCTEME C MU30JIMPOBAHHON HeWTpalbio. JlocTonHCTBa 1
HEJOCTaTKU CETEH C N30JIMPOBAHHON HEMTPAIIbIO.

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

43. Orpannuyenue TokoB K3: TOKOOrpaHMUYMBAIOIIME PpEAKTOpPbl U TpaHC(HOPMATOPEI
(aBTOTpAaHCPOPMATOPHI) C pacLIEIIICHHON 0OMOTKOM.

44. Orpannyenue TokoB K3: ontumusanus pexxuma paboThl HEHTpau.

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

46. CxeMa 3aMellleHus 1 mapaMeTpbl CHAHXPOHHON MalllHbI B TIEPEXOIHOM PEXUME.

47. Ceepxnepexoanbie D/1C 1 peakTHBHOCTH CHHXPOHHON MAallIuHBbI.

48. CpaBHEeHHUE pEaKTUBHOCTEH CUHXPOHHOI MaIlIMHBI.

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

50. YerpoiicTBa aBTOMaTHYECKOTO PETYIMPOBAHUS BO3OYKICHUS T€HEPATOPOB.

51. Biusinue APB renepaTtopa npu KOpOTKOM 3aMbIKaHUH.
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52. YcranoBuBmmiics pexxum K3 cuHXpoHHO# MamuHbl. Pacder mpu 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 Kak UCTOYHUK 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 OamoB, ecny NPaBHJIBHO BBHINMOJHEHO NPAKTUYECKOE 33a/laHMe, W NpPU OTBETE Ha
BOIIPOCHl 9K3aMEHAI[MIOHHOTO OWJIeTa M Ha JONOJHUTEIbHBIE BOIPOCHI OOYYarOLIHIACS
MOKa3aj, 4TO BJaJeeT MaTepUalOoM M3YYEeHHOH IMCUUILIMHBI, CBOOOJIHO MPUMEHSET CBOU
3HAHMA U1 OOBSICHEHHS PAa3IMYHbIX (PAKTOB WM PEIICHUS 33/1a4;

— 26-35, ecnu TMpaBHIBHO BBINOJHEHO MPAKTUYECKOE 33aJaHUE WM B HEM JOINYLICHO 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, eciy B BHIIIOJHEHHOM MPaKTHUECKOM 3aJJaHUM JIOMYIIEHbI TpyOble OLIHOKH,
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 DSK3aMEHAaTopa, M B OTBETax Ha BOIPOCHI
HK3aMEHAIlMOHHOTO OMieTa JIOMyIEHbl OIINOKH.

13



	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. Двухфазн...
	3.3. Темы практических занятий

	Федеральное государственное бюджетное образовательное учреждение высшего образования

