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1. EJIM ! 3AJIAYU OCBOEHUA TN CIUITJIMHBI
Ileqb ocBOeHMSI JMCHUIUIMHBI — HU3yyeHHE OCOOEHHOCTEH M NPUYMH BO3HUKHOBEHHS, IOCIECACTBUI 3JIEKTPOMArHUTHBIX HEPEXOIHBIX
IIPOLIECCOB, OCBOCHUE METOJIOB PacueTa CUMMETPUUYHBIX 1 HECUMMETPUYHBIX ITOBPEKICHUN B 3JIEKTPOIHEPreTUYECKUX CUCTEMAX.

3agauu AMCHMILIMHEL:

— OCBOCHHME METOJIMKH aHAJIN3a CUMMETPUYHBIX U HECUMMETPUYHBIX 3JICKTPOMAarHUTHBIX MEPEXOJHBIX IPOLECCOB;
— NIpUOOpETEeHNE HaBBIKOB pacyeTa MapaMeTpoB CUMMETPUYHBIX U HECUMMETPUUYHBIX JIEKTPOMAarHUTHBIX MIEPEXOAHBIX IPOLIECCOB.
®opmupyemble 'y 0Oydaromerocss KOMIETEHIMM U 3alUIaHUpPOBAHHBIC Pe3yJabTAThl O0y4eHUs] MO JUCIMIUIMHE, COOTHECEHHbBIE C
HHAMKATOPAMM J0CTHKEHUS] KOMIIETCHIMN:

KoauHauMeHOBaHHEKOMIIETEHIIMH

Koa u HauMeHOBaHHE HHAUKATOpa
JOCTHKCHHUHA KOMIICTCHIIUHN

3anaHupoBaHHbIE pe3yJbTAaThl 00y4eHHs

I1K-1.Cnocoben yIPaBIATh
TEXHOJIOTUYECKUM  00OpYZOBaHUEM,
BHIOMPATH CEPUITHOE U TPOEKTUPOBATH
HOBOE 000pYy/I0OBaHUE

[IK-1.1. Bemonasier c6op u a”HaIU3
JaHHBIX ~ TI0  3aJaHHOW  TeMarTuke,
00OCHOBBIBAaET BBIOOP TEXHOJIOTUYECKHUX

peleHni

3HATH:
— MCTOAbI COCTABJICHUA CXCM 3aMCIICHHA W OHNPCACIICHUA
mapaMeTpoB  AJIEMEHTOB  TIPU  pacueTe  SJIEKTPOMArHUTHBIX
MIePEXO/HBIX MPOLIECCOB;

yMeThb:
— aHaJU3MPOBATh HMCXOAHBIC JTaHHBIC, HEOOXOAMMBIC I pacyeTa
napaMeTpoB CUMMETPUYHBIX u HECUMMETPUIHBIX

JIEKTPOMArHUTHBIX IIEPEXOIHBIX ITPOLIECCOB;

— PpacCUYMTHIBATH IApPaMETPbl DJIEMEHTOB JJIEKTPOIHEPreTUUYECKUX
cucTeM, M300paxarh WX Trpaduyeckd B BUAE CXEM 3aMEIICHUS U
MIPOBOAMTD UX MpeoOpa3oBaHMsl K MPOCTEUIIEMY BUTY.

[IK-1.2.  JleMOHCTpupyeT  IOHMMAaHUE
TEXHOJIOTHUECKUX IPOLECCOB, CIOCOOOB

yopasieHuss  o0OpyJOBaHUEM U
B3aMMOCBSI3b C 3aJjauaMH SKCIUTyaTalluu

nux

3HATD:

— COOTHOLIEHHUS U IIapaMeTpbl, ONUCHIBAIOIINE TPEX(PazHOE KOPOTKOE
3aMBIKAHUE M OCHOBHBIC BHJBl IIONEPEYHBIX U  MPOIOJIBHBIX
HECUMMETPUYHBIX PEKUMOB;

— (pu3HUeCcCKHe OCHOBBI NIEKTPOMArHUTHBIX MEPEXOIHBIX MPOLIECCOB,
MPOUCXOAAIMX B HAYalbHBIA MOMEHT BHE3AIIHOIO HapYIIECHUs
peXuMa CUHXPOHHOM MaIllVHbI

YMeThb:

— PpacCUMTHIBATh JJICKTPOMArHUTHBIE TEPEXOJHbIE MPOIECChl B
cetsx Bemme 1 kB ¢ moOMOIpI0 MeEToAa CHMMETPHYHBIX
COCTAaBJISIONINX




KOI[I/IHaPlMeHOBaHI/IeKOMHeTeHIII/II/l

Koa n HauMeHOBaHue HHIUKATOPA
JOCTHKEHUS KOMIIETEeHIIUH

3anyiaHMpOBaHHbBIE Pe3YJbTAThI 00yYeHUs!

— u300paxarh TpadUUIecKH pacueTHbIE TOKM W HANPSHKCHHS B
3aJJAHHOM TOYKE JICKTPOIHEPTreTHUECKONW CUCTEMBI




2. MECTO JUCHUILIVMHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOTPAMMBI BO

JucuuniauHa OTHOCHTCS K 4acTH, (opMHpyeMOM Yy4YaCTHMKaMH 00pa30BaTeIbHBIX
OTHOLICHMH, OJOKa JUCHMIUIMH 1 10 HampaBJIeHMIO TOArOTOBKM bakamasp 13.03.02
DNEeKTPOIHEPreTUKa M DJIEKTPOTEXHHUKA (MPOPUIN: DIEKTPOIHEPTETUUECKUE CUCTEMBl M IIU(PPOBHIE
TexHonoruu, LludpoBbie cucTeMbl penelHON 3alUThl U ABTOMATHKH, [ MAPOINEKTPOCTaHLIUU U
1M poBbIe TEXHOJIOTUH, VIHTeIUIeKTyanbHast BO30OHOBIIIEMasi SHEPreTHKA ).

JucuumuinHa 6azupyercs Ha clenyromux aucuumuimHax: « TODy.

Jl1st OCBOCHMSI TUCTIUTITAHBI, 00YYarOIIHIACS TOTKEH:
3HATh:

— METOJBI COCTABJICHMsI CXEM 3aMEIICHUs U OIPEICIICHHs NapaMeTpOB JIEMEHTOB IIpU pacuyere
AJIEKTPOMArHUTHBIX IEPEXOAHBIX MIPOLIECCOB;
— COOTHOILICHHS ¥ TIapaMeTpPhl, OMUCHIBAIONINE TPEX(a3HOE KOPOTKOE 3aMbIKaHHE M OCHOBHBIC BHUJIBI
TMOTIEPEYHBIX U MPOJOTbHBIX HECUMMETPHUUHBIX PEXUMOB;
— (u3MYEeCKHEe OCHOBBI 3JIEKTPOMArHUTHBIX MEPEXOIHBIX IPOLECCOB, MPOUCXOAIIMX B HaudalbHBIN
MOMEHT BHE3AITHOI'0 HAPYILICHUS PEXUMA CHHXPOHHOW MAIllHBI;
yMeTh:

— aHAJIM3UPOBATH UCXOJIHBIC JTAHHBIE, HEOOXOAMMBIE /IS pacyeTa MapaMeTpoB CUMMETPHYHBIX
Y HECUMMETPUYHBIX AJIEKTPOMAarHUTHBIX EPEXOIHBIX MTPOLIECCOB;

— paccuMThIBaTh MapaMeTpbl 3JEMEHTOB 3JIEKTPOIHEPreTHUYECKUX CHCTEM, H300paXkaTh WX
rpaduyecKu B BUE CXEM 3aMEIICHUs U IPOBOIUTH UX NMPEoOpa3oBaHUs K MPOCTEUIIIEMY BUITY;

— paccUMTHIBaTh 3JIEKTPOMArHUTHBIE NEPEXOAHBIE MPOIIECCHl B ceTAX Bbllle 1 KB ¢ momoiisio
METO/1a CHMMETPHUYHBIX COCTaBIISIOIINX;

— wu3o0paxkaTh TpaHUUecKH pacyeTHble TOKM U HampsDKEHUS B 3aJlaHHOM  TOYKe
ANEKTPOIHEPTETUUECKON CHCTEMBI.

_ Pesynbrarel 0Opa3oBaHusi, MONTY4YEHHbIE NPU OCBOCHUM IUCLMILIMHBI, HEOOXOAUMBI NPHU

W3YYEeHUU JUCIMIUIUH CeIUaIN3allii 1 BHITTOJIHEHUH BBITYCKHOM KBATH(PHUKAIIMOHHON paOOTHI.



3. CTPYKTYPA U COAEPKAHUE JUCHHUIIJIMHbI
3.1 CTpyKkTypa AMCUMILINHBI
OO6111ast TPYJI0EMKOCTb JUCHUTUIMHBI COCTaBISIET S 3a4eTHBIX enuHuil, 180 yacos.

Pazgen mucHuIIIMHEL PacnpeneneHI/Ie TPYAOCMKOCTH paszciia (B qacax) 1o

Ha

o
Ne dopmMa IIPOMEKYTOTHOM S = EL 3 BHJIaM y4eOHOU paboThI CoJepkaHue CaMOCTOSTEILHON PaboThI
/11 arTecTaluuu 5 § sl 3 KonTtakTHas Cp Konrt-
(no cemecmpam) 51 O | Jex IIp | Jla6 | KIIP | MKKII | TTA pOJIb
OcHoBHBIE ~ cBefieHUS 00 [IpopaboTtka u MTOBTOPCHHE
ANIEKTPOMATHUTHBIX JEKIMOHHOTO MaTepuana.
1 MEPEXOIHBIX  TpoIreccax B 43 5 6 8 9 ) ) ) 20 ) W3ydenne aurepaTypsl
Tpéxdazupix 1ensx. Pacuér 1]¢.23-26,¢.27-31,c.32-47, ¢.48-79;
Tpéx(azHoro KOPOTKOT'O 2]c. 9-76;
3aMBIKAHMSL. [3] ¢.10-18, c. 19-51, ¢. 153-183
Hecummerpuunbie [IpopaboTtka " MMOBTOPCHHE
MIEPEXO/IHBIE MPOLIECCHI JIEKIIMOHHOTO MaTepuana.

N3yuenne nureparypsl

P 59 5 19 6 7 ) ) } 20 ) 19]§..80-96,c.97-124,c.125-149, c.277-

[2]c. 77-130, c. 131-154;

3] c. 97-115, ¢.191-227, c. 228-238, c.
39-286, c. 287-310

[IpopaboTtka " MMOBTOPCHHE
3 | Mepexomsic nponcecst e 29 |s| 72| - | -] - | -]2]| - |Vayscmenmcpaypn |
CUHXPOHHOU MalllMHC [2]0154_21 1’

[3]c. 71-96, c. 115-136, c. 137-152

[IpopaboTka IJIEKIIMOHHOTO MaTepHasa
4 Pacuernoe 3amanue (PI'P) 20 5 - - - - - - 20 - Y MaTepHalioB MPAKTHUK.
CornacHo rpaduky BeinonaHeHus PI'P.

DK3aMeH MPOBOJUTCS B MMCEMEHHOM
dbopme 1Mo OmIeTaM ¢ MOCIeAYIOINM
YCTHBIM OTBETOM
COTJIACHO MpOorpaMMe dK3aMeHa

5 Ok3aMeH 36 5 - - - - - 2,5 - 33,5

Hroro: 180 32 |16 | 16 - - 2,5 | 80 | 335




3.2.KparTkoe coaep:kaHue pa3aeaoB
5 cemecTp
1. OcHosnvle ceedenust 00 INeKMPOMASHUMHBIX NEPEXOOHbIX NPOUECCaX 8 MPEXA3HbIX YeNsix.
Pacuém mpéxgasznoco kopomxoeo 3amvixanus

OcHOBHbIE MOHATUSA U omnpenaeneHus. [IpyuunHbl NOABIEHUS W BUABl KOPOTKUX 3aMBIKAHHUM, WX
nocneAcTBus. Ha3HaueHne  pacuyeToB  KOPOTKHUX — 3aMblkaHUM. OCHOBHBIE  JIONYIIECHHS,
IIpUHUMaeMble Mpu pacderax. CoOCTaBIEHHE CXEM 3aMEIIEHHUs W pacyeT HX [apaMETPOB.
[TpuOmmx€HHbIN yuér cucteMbl. CrcTeMbl UMEHOBAHHBIX U OTHOCUTENBbHBIX eAuHuL. [IpuBenenue
napaMeTpoB CXeMbl K OCHOBHOM CTyneHM HampsbkeHus. lIpeoOGpazoBaHue cxem 3aMelieHus.
Tpexdaznoe KOpoTKOe 3aMbIKaHHUE B dJIeKTpuueckon ceTu. Tpexdasznoe K3 B mpocreitmeii menu
VYnapusenii Tok K3. JleiicTBytoiee 3HadeHHe MOMHOrO U yaapHoro TokoB K3. [IpubmmkeHHOe
ONpeNeNIeHUEe MEePUOINYECKON cocTaBisiomed Toka K3. AnroputMm omnpeneneHuss Ha4albHOIO
3HAYEHUs] NEPUOJMYECKOM COCTaBIAIOUIEN TOKa KOpPOTKOro 3amblkaHusa. Pacuér TokoB K3 B
MIPOU3BOJIbHBIA MOMEHT BPEMEHH.

2. Hecummempuynule nepexooHvle npoyeccyl

OcHOBHbBIE JOMyIIEHUS, NMPUHUMaeMble Npu pacuerax.llapameTpbl 371€MEHTOB MJis TOKOB
oOpaTHOM u HYJIEBOI MOCJIE0BATENBHOCTH . CXEMBI 3aMeLEHUs Ppa3IUYHBIX
nocyenoBareabHoCTe. Pactipeiennienne u TpancpopManuu TOKOB W HampspkeHuid.OmHodasHoe
KOpOTKOE 3aMbIkaHue. [IByxda3zHoe KOpOoTKoe 3ambIkaHHue. J[ByX(a3Hoe KOpOTKOEe 3aMbIKaHHE Ha
3eMJII0. YUeT MNEePEeXOJHOr0 CONPOTUBIIEHHS B MeCTe 3aMblKaHUsA. [IpaBHIO SKBUBAJIEHTHOCTH
npsMoil mocnenoBaTenbHOCTH. OAHOKpaTHas MpOjOJibHAs HecuMMeTpus.Pa3pbiB onHONM (a3bl
Tpexdaznoit nenu. PaspeiB nByx ¢dasz.Hecummerpus ot BkiIoueHHs comnpoTtusieHuil.lIpaBuio
HKBUBAJIEHTHOCTH NPSMOM IOCJIEI0BATEIBHOCTH IIPH MPOI0JIBHON HECUMMETPHH.

3. Ilepexoouble npoyeccol 8 CUHXPOHHOU MAUUHE
OcHoBHbIe 0n0keHNA.2/[C 1 peakTUBHOCTH CHHXPOHHOM MammHbl. CBepxnepexoanbie I/C u
CBEPXIIEPEXO/IHbIE  MHAYKTUBHOCTH  CHHXPOHHOM  MamuHbl. (CpaBHEHME  pPEaKTHUBHOCTEHN
CUHXPOHHOUN MamuHbl.[[pakTHyeckuil pacyeT HA4YaJIbHOTO CBEPXMEPEXOJHOTO0 U YIApHOIO TOKa B
CUHXpOHHOHN MamHe. PopcupoBKa BO30YXkIEHUS B CHHXPOHHON MaliuHe. ['alieHue MarHUTHOTO
TOJISL.

3.3. TeMbl IPpaKTHYECKUX 3AHATHIA

1. CocraBneHne cXxeM 3aMellleHus ¢ UCKIII0OUYEeHHEM TpaHC(HOPMATOPHBIX CBsI3€l MyTeM MPUBEICHHUS
MapaMeTPOB BCEX AIEMEHTOB PACUETHOW CXEMbI K OJJHOM CTYNEHU HaIPSKECHUS.

2-3. MareMaTuyecKkue MOJEIH JIIEKTPOIHEPreTHYeCKOW CHCTEMBI M €€ JJieMeHTOB. Pacuer
napamMeTpoB ayieMeHToB ODC B HMEHOBAHHBIX EIUHUIAX U OTHOCHUTENBbHBIX EIUHHUIIAX.
[Ipeo6pa3oBaHue cxeM 3aMeleHusl.

4. Pacuer Ha4aJIbHOTO CBEPXIEPEXOTHOTO U yIApPHOTO TOKOB KOPOTKOTO 3aMbIKAHHSI.

5-6. CocraBieHue 1 mpeodpa3oBaHUE CXEM 3aMEeUICHHs Pa3IUYHBIX MTOCIIEI0BATEIFHOCTEH.

7-8. KonTponbHast padota Nel. Pacuer cummerpuunbix K3 B asekTpudeckoi cucteme.

9-10. PacueT nepexoIHBIX MPOIIECCOB MPH HECUMMETPUYHBIX KOPOTKUX 3aMbIKAHHUSX.

11-12. KontponbHas pabotra No2. PacyeT nmepexoHbIX MPOIECCOB MPHU OJHOKPATHOU MOMEPEUHON
HECUMMETPHH.

13-14.Pacuer 0THOKpAaTHOI NPOI0IBHON HECUMMETPHH.

15-16.Kontponbras padota Ne3.IlepexoHbie MPOIECChl B CHAHXPOHHOM MaIlliHE.

3.4. Tembl 1a00paTOPHBIX PadoT

1-2. Pacuer TOKOB Tpex(a3zHOro KOPOTKOTO 3aMBIKaHHS, UCIIONb3Ys TOYHOE MPUBEICHHE JIEMEHTOB
CXEMBbI 3aMEIIICHHS] B UMEHOBAHHBIX €/IMHUIIAX.

3-4. Pacuer TOKOB Tpex(ha3HOro KOPOTKOTO 3aMbIKaHUs, UCHOJb3ys MPHOIMKEHHOE MpHUBEICHUE
AJIEMEHTOB CXEMBbI 3aMEIIICHHUS] B UMEHOBAHHBIX €TUHUIIAX.



5-6. Pacuet ToKOB Tpex(aznoro K3, ucrnonb3ys TOUHOE MPUBEACHUE SJIEMEHTOB CXEMbI 3aMEILICHHS
B OTHOCHUTENbHBIX €MHULIAX.

7-8. Pacuetr ToKOB TpexdazHoro K3, ucnonb3ys npuOIMKEHHOE NMPUBEIECHUE 3JIEMEHTOB CXEMBI
3aMeUIeHHs] B OTHOCUTENbHBIX €IUHUIIAX.

9. OmnpeneneHue TOKOB Tpex(a3HOr0O KOPOTKOTO 3aMBIKaHUS METOJIOM PACUETHBIX M THUIIOBBIX
KPUBBIX.

10. Hecummerpuunsie K3 B pa3erBnenHoil cetu. [Byxdasznoe K3.

11. Hecummetpuunbie K3 B pa3zserBinenHoi cetu. OgHodasnoe K3

12. Hecummetrpuunsie K3 B pazerBienHoit cetu. JByxdasnoe K3 Ha 3emito.

13-14. IIponosnbHbIE HECUMMETPUHU B pa3BeTBICHHON ceTH. OOpPHIB 0J1HOM (a3bl.

15-16. IlpoonbHBIE HECUMMETPHUH B pa3BETBICHHOM ceTu. OOpBIB IBYX (a3

3.5.PI'P
Tema: Pacyer CUMMETPUYHBIX U HECUMMETPUYHBIX KOPOTKUX 3aMBIKAHMI B 3JEKTPUYECKON CETH
(mo BapuaHTam).

3.6. KypcoBoii npoekT (kypcoBasi padoTa) y4eOHbIM INIAHOM He NIPeAYyCMOTPEHbI.



3.7. CooTBeTCTBHE pa3/iesioB IUCHUILIMHBLI U GOPMHPYEMBbIX B HUX KOMIIeTeHIHii

Homep u HanMeHOBaHME pe3yIbTaTOB 00pa3oBaHuUs

Howmep pa3zperna qucouruimHbL

@DopmBbI KOHTPOIIA

10 TUCHUITINHE MHnexc (B cootBeTcTBUH ¢ 1.4.1)
(B COOTBETCTBHH C pa3aeiioM 3) KOMICTCHILIH 1 2 3 4
3HaTh:
METOJIBI COCTABJIEHMS CXEM 3aMEICHUS U KonTtpomsasie padotsr Nel, No2;
OIIPE/EIICHUS] MAPAMETPOB IEMEHTOB IIPU pacyeTe TIK-1.1 X X X X OTYETHI T1ab0opaTOpHEIX padoT, PI'P,
AIIEKTPOMATHUTHBIX IIEPEXOTHBIX MTPOIIECCOB 9K3aMeH
COOTHOIIIEHUS U TapaMeTpPhl, OIMCHIBAIOIINE ]
Tpéx(hazHOe KOPOTKOE 3aMBIKaHHUE U OCHOBHBIE BH/IbI MK-1.2 X X X X oizlsgiggg;;g ;g::;]:gi;N;%P
TIOTIEPEYHBIX ¥ TIPOOJIBHBIX HECUMMETPUIHBIX ’ SK3AMEH ’ ’
PESKUMOB
¢usnveckue OCHOBBI ANEKTPOMAarHUTHBIX
TEPEXOMIHBIX TIPOIIECCOB, MPOUCXOIAIINX B K-1.2 ) ) X ) KontponsHast pabora Ne3;
HadaJbHbII MOMEHT BHE3allHOIO  HapyLIEHUs 9K3aMeH
PEeKHMa CHHXPOHHOW MaIlIWHBI
YMmerh:
aHAJIM3UPOBATh HCXOJAHBIC JaHHBIE, HEOOXOANMBIE KonTtpomnsasie padotsr Nel, Ne2;
U  pacueTa IapaMeTpoOB  CHMMETPHYHBIX H MK-1.1 X X X X 0TYeTHI T1abopaTopHEIX padoT, PI'P,
HECHMMETPHUYHBIX JJIEKTPOMATHUTHBIX ITEPEXOIHBIX 9K3aMeH
IIPOLIECCOB
paccuuTHIBATH napameTpsl JJIEMEHTOB .
AJIEKTPOIHEPreTUYECKUX CHCTEM, H300pakaTh HUX K-1.1 X X ) X KOHTPOHgHLIe padoi Nél’ N;‘;%’P
Fpa(bI/IIIeCKH B BUJE CXEM 3aMEIIECHUSI U NPOBOIUTH ’ OTYETHI JTA0OOPATOPHBIX paOOT, s
uX mpeoOpa3oBaHus K MPOCTEHIIIEMY BHILY drsame
paccUMTHIBATG  DJIEKTPOMATHUTHBIE  IEPEXOIHBIC KonTtpomsasie padotsr Nel, No2;
mpoleccel B ceTsx Bbile 1 kB ¢ momomero mMerona IK-1.2 X X - X oTt4eTsl TaboparopHbIx pabor, PI'P,
CHMMETPHYHBIX COCTABIITIONIIX 9K3aMeH
n300pakaTh TpaUUECKH pacyeTHbIE TOKH U KonTpoabusie pabotsr Nel, Ne2;
HaIpPsLKCHUS B 3aJaHHOU TOYKE IIK-1.2 X X - X or4eTsl 1aboparopHbix pabor, PI'P,
AIEKTPOIHEPTEeTHUECKON CHCTEMBI SK3aMeH
Bcezo uacos na pazoen oucyunaunvl (6 coomsemcemesuu ¢ n.4.1) 43 52 29 20




4. KOMIETEHTHOCTHO-OPUEHTUPOBAHHBIE OLEHOYHBIE MATEPHAJIBI
JUISI TEKYLEFTO KOHTPOJISI YCIEBAEMOCTU M IPOMEXXYTOUYHOWM
ATTECTAIIAY NOJUCHUTIINHE

4.1. Texkymuii KOHTPOJIb YCIIEBAEMOCTH IO JMCIHILIHHE:

— KoHTponbHbIe paboTHI:
Kp Nel Pacuer cummerprnunsix K3 B anexkTpudeckoit cucrteme
Kp Ne2 Pacuer nepexoHbIX IpOLECCOB IIPU OAHOKPATHON NONEPEYHON HECUMMETPHH.
Kp Ne3 Ilepexonnbie nponecchl B CHHXPOHHON MalIvHE.

— OTYETHI IO TaOOpaTOPHBIM paboTam:
JIB 1-2. Pacuer TOKOB Tpex(a3HOTO0 KOPOTKOTO 3aMBIKAHHUs, MCIONB3Ysl TOYHOE IpHUBEICHHE
AJIEMEHTOB CXEMBbI 3aMEeIlIEHUS! B UMEHOBAHHBIX €MHHIIAX.
JIB 3-4. Pacuet TOKOB Tpex(a3zHOr0 KOPOTKOTO 3aMBIKaHUs, UCTIONb3Ys MPUOIMKEHHOE ITPUBEICHHE
AJIEMEHTOB CXEMBbI 3aMEeIllEHUSI B UMEHOBAHHBIX €MHHIIAX.
JIB 5-6. Pacuer TokoB Tpexdaznoro K3, mcmonb3ys TOYHOE NpPUBEACHUE 3JIEMEHTOB CXEMbI
3aMeUIeHHs] B OTHOCUTENbHBIX €TUHUIIaX.
JIB 7-8. Pacuer TokoB TpexdaszHoro K3, ncnomnp3ys npubInKeHHOE MPUBEICHUE HIEMEHTOB CXEMbI
3aMeUIeHHs] B OTHOCUTENbHBIX €IUHUIIaX.
JIB 9. Ompenenennie TOKOB TpeX(pa3HOro KOPOTKOTO 3aMBIKaHUSI METOJIOM PACUETHBIX M THUIOBBIX
KPUBBIX.
JIB 10. Hecummerpuunslie K3 B pa3BeTBiieHHO# cetu. [IByxdaznoe K3.
JIb 11. Hecummerpuunsie K3 B pa3BeTBienHoit cetu. Ongnodasznoe K3
JIb 12. Hecummetpuunslie K3 B pa3zBeTBienHoi cetu. J[Byxdaznoe K3 Ha 3emiro.
JIb 13-14. [IpoonbHble HECUMMETPUH B pa3BeTBICHHON ceTH. OOpPHIB 0JIHOM (a3bl.
JIB 15-16. [IpononbHbIe HECUMMETPUU B pa3BeTBICHHOM ceTH. OOphIB ABYX (a3

BbannpHO-peHTHHIOBas CTPYKTYpa JUCHUIUIMHBI SBJSETCS MPUIIOKEHUEM A.

4.2. [IpoMekyTOYHAas aTTeCTAlHUS N0 JMCHUILIHHE (YACTH JMCHUILIHHBI):
JK3aMeH.

Orenka omnpepensieTcs B COOTBETCTBUH ¢ [lonoxkeHneM o 6auIbHO-PEHTHHTOBOM cUcTEME st
ctyaentoB H1Y «M3OW» Ha OCHOBaHMH CEMECTPOBOM M AK3aMEHAIIMOHHOW COCTaBJISIIOIINX.

B npunoxxeHnne k IMIIOMY BBIHOCHUTCS OLIEHKA 3a S cemecTp.

IIpumeuanue: OrleHOUHbIE MaTepuanbl IO JUCHUIUIMHE MPUBEACHBI B (OHJE OLEHOYHBIX
matepuanos OITOII.

5. YYEBHO-METOANYECKOE OBECIIEYEHUE JUCTIUIIJIMHBI

5.1. OcHoBHas JquTEpaTypa:

1. KopoTkue 3aMbIKaHUST B BBEIOOP AJIEKTPOOOOPYIOBaHUS [DIEKTPOHHBIA pecypc]: yueOHOe
nocobue s By3oB / M.II. Kproukos [u np.]; mox pen. M.II. Kproukosa, B.A CrapmunoBa. —
DNeKTpoH.TeKCTOB. AaH. — M.: U3natensckuii mom MOU , 2012. - Pexum gocryna:

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

2. Koroa E. H. DnexkrpoMarHUTHbIE MEpPEXOHbIE MPOLECCHl B AIEKTPUUYECKUX CHUCTEMAX :
yuebHo-meto1. mocobue / E. H. Kotosa, T. 1O. ITanukoBckas. - EkarepunOypr : U3n-so Ypan, yn-
Ta, 2014. - 216 c.

- Pexxum nocryma:

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



3. Ilepexoanble mpouecchl B 3JIEKTPOIHEPreTUYECKUX CHUCTeMaxX: Y4YeOHMK s BY30B/
N.I1.KproukoB, B.A. Crapmmnos, [O.I1.I'yce, M.B.ITupatopos; nox pen. N.IT1.Kproukosa. M.:
Hznarensckuit om MOU, 2008 — 416 c.

4. PykoBoasIIMe yKa3aHHs MO PacyeTy TOKOB KOPOTKOIO 3aMbIKaHHs [DJIEKTPOHHBIN pecypc]:
PJI 153-34.0-20.527-98. — Dnexrpon.tekctoB. nan. — M.: HII DHAC,2013. - 152 c. - Pexum
noctyma: http://e.lanbook.com/books/element.php?pll 1d=38586

5.2 JInueH3uoHHOE U CBOOOHO pacpocTpaHseMoe MPOorpaMMHoe odecrneyeHue:
Microsoft Office Word, Excel u PowerPoint.

5.3 UnTepHeT-pecypchbl, BKJAKYas NpodeccHOHAIbHbIE 0a3bl JAHHBIX M MH(OPMAIMOHHO-
CIIPABOYHbIE CHCTEMBI:
Yuusepcurerckas nnpopmannontnas cucrema «POCCHUS» https://uisrussia.msu.ru

CrpaBouHo-nipaBoBas cucreMa «Koncynbrant+» http://www.consultant-urist.ru

CrpaBouHo-1ipaBoBas cuctema «l apant» http://www.garant.ru

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

baza nannbix Scopushttps://www.scopus.com

[Toptan oTkpeITEIX naHHBIX Poccuiickoit deneparuu https://data.gov.ru

baza OTKpeITBIX JaHHBIX MuHucCTEpCTBA TpyJa UM COUMANbHOM  3amuTel PO
https://rosmintrud.ru/opendata

baza nannpix Hayunoii snekrponnoit 6ubianorexku eLIBRARY.RU https://elibrary.ru/

baza maHHBIX MpodecCHOHANBHBIX CTAaHAAPTOB MUHUCTEPCTBA TPYAa U COIMATILHON 3alUThI
P® http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-
professionalnykh-standartov/

ba3b1 nanapIx MuHHCTEpCTBA SKOHOMHUYECKOTO pa3BuTust PO http://www.economy.gov.ru

baza oTkpeIThIX maHHBIX PochuramonnTopunTahttp:// www.fedsfm.ru/opendata

OnektpoHHas 6a3a naHHbIX «M3marenscTBo Jlanby https://e.lanbook.com

®denepanbHas rocynapcTBeHHas uHGopManuoHHas cuctema «HanmoHanmpHas 37MEKTPOHHAs
oubmmoTeka» https://H30.pd

HanuonaneHbiil noptan onnaitn o0yuenust «OTkpeiToe obpazoBanue» https://openedu.ru

DnektpoHHas 6a3a qaHHBIX "Polpred.com O630p CMU" https://www.polpred.com

Odunmanbuelii caiit @enepaibHOT0 areHTCTBA I0 TEXHHYECKOMY pErYJIMPOBAHUIO H
MeTposioruu http://protect.gost.ru/

OnexrponHas oubnuoreka MOU https://ntb.mpei.ru/e-library/index.php.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUITJIMHBI

Y4eOHoe moMeIIeHne, OCHAIICHO:

- TocKa MapKepHas nepeaBuxHasi — 1 mr.;
- IEPCOHAIbHBIN KOMIBbIOTEP — 1 IIT.;

- IpoekTop — 1 mT.;

- 3KkpaH — | mr.;

- CTOJIBI U CTYJIbSI HA 35 MOCaJOYHbBIX MECT.

[Tomemenne ayis  CaMOCTOSITENIBHOW pabOThl  OOydYalOIIMXCs, OCHAIIEHHOE KOMITBIOTEPHOU
TeXHUKOH (20 KOMITBIOTEPOB), C BO3MOKHOCTBIO MOAKIIOUEHUsS K ceTu MHTepHEeT n o0ecnieueHuemM
JIOCTYTIa B 3JIEKTPOHHYIO MH(OPMAITMOHHO-00pa30BaTEIbHYIO CPEly OpTaHU3aIUH.



VYuebHas ayTUTOpHUs JJ1s IPOBEJICHHS 3aHATHI MPAKTUYECKOTO THIIA

- IOCKa MapKepHas nepeaBmkHas — | mir.;

- TEJIEBU30p — 2 IIT.;

- IEPCOHAIbHbIE KOMIIBIOTEPHI CO CHEIMATU3UPOBAHHBIM MPOTpaMMHBIM obecriedenreM — 11 mT.;
- CTOJIBI U CTYJIbS Ha 24 MOCa0YHbIX MECTA.

JlaBopatopHble pabOThI TPOBOJATCS B 1AOOPATOPUH DIIEKTPOTEXHUKHU U DJIEKTPOHUKH.



IIpniaoxenne A

BAJLJIbHO-PEUTUHITOBASI CTPYKTYPA JJUCIHUIIJIMHBI

[TEPEXO/IHBIE ITPOLECCHI

(Ha3BaHUE JUCIMIUIUHBI)

5 cemecTp

IlepeyeHb KOHTPOJIBHBIX MEPONPHUATHI TEKYIIEro KOHTPOJISA YCIHEeBAeMOCTH 10 JHCIMILIHHE:

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 asieKTpudeckon cucteme

Kp Ne2 PacueT nepexoHbIX NPOLECCOB IPU OAHOKPATHON NONEPEYHON HECUMMETPHH.
Kp Ne3 [lepexoanbie mpoiiecchl B CHHXPOHHOUM MallllHE.

JIb 1-2. Pacyer TOKOB Tpex(a3HOTO KOPOTKOTO 3aMBIKAHUS, HCIIONb3YsS TOYHOE
IIPUBEICHUE DJIEMEHTOB CXEMbI 3aMEIICHNS B MMEHOBAHHBIX €IMHULAX.

JIb 3-4. Pacyer TOKOB Tpex(a3HOTO KOPOTKOTO 3aMBIKaHUsI, UCIOJb3Ysl HMPUOIMKEHHOE
IIPUBEICHUE DJIEMEHTOB CXEMBbI 3aMEIICHNS B MMEHOBAHHBIX €IMHALAX.

JIB 5-6. Pacuer TokoB Tpex(daznoro K3, ucmnosb3ys TOUHOE MpHUBEICHHE HSJIEMEHTOB
CXEMBI 3aMEIICHNS B OTHOCUTENIBHBIX €UHUIIAX.

JIb 7-8. Pacuer TtokoB Tpexdaznoro K3, wucmons3ys NpuOIMKEHHOE NpPUBEICHUE
JJIEMEHTOB CXEMBI 3aMEILEHUS] B OTHOCUTEIIbHBIX €INHULAX.

JIB 9. OmpeneneHre TOKOB Tpex(ha3HOTO KOPOTKOTO 3aMBIKAHUS METOJOM PACUYETHBIX U
TUIIOBBIX KPUBBIX.

JIB 10. Hecummerpuunsie K3 B pa3BeTBienHoit cetu. /IByxdaznoe K3.

JIb 11. Hecummetpuunsie K3 B pa3BerBnennoit cetu. Onnodasznoe K3

JIb 12. Hecummertpuunsie K3 B pa3BeTtBiienHoi cetu. J[Byxdaznoe K3 na 3emiro.
JIb 13-14. [IpononsHbIE HECUMMETPUH B pa3BETBICHHOM ceTH. OOPBIB 0JTHOM (a3bl.

JIB 15-16. [IpononbHbIe HECUMMETPUU B pa3BeTBICHHON ceTH. OOpHIB ABYX (a3

PacueTHoe 3aaHuc

Bug l'[pOMC)KyTO‘lHOifI aTTeCTAlluM — DK3aMCH

TpynoeMKOCTh TUCHUIUITUHBI= 53.€.

Home

ppa3a
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JUCIINII- Wnnexc
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DK3aMeH

OCHOBHBIE CBE/ICHUS
00
3JIEKTPOMArHUTHBIX
TIEPEXOIHBIX
nporieccax B
TpEX(Pa3HBIX IEIIX.
Pacuér Tpéxdaznoro
KOPOTKOT'O
3aMBIKAHHSL.

Hecummerpuunele
[IEPEXO/IHBIE
MPOLIECCHI

Ilepexonnbie
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CUHXPOHHOH
MalluHe
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14

20

Bec KM,
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21

40
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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.
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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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