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1. HEJIX U 3AJAYHN OCBOEHU A JUCIIAITIJIMHBI
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 CUMMETPUYIHBIX 1 HCCUMMCETPHUYHBIX 3JICKTPOMAIrHUTHBIX MEPCXOAHBIX IPOLICCCOB,
- HpI/IO6peTeHI/I€ HAaBBIKOB pacycTa napaMeTpoB CUMMETPHUYHBIX © HCCUMMCTPUYHBIX JJICKTPOMAIrHUTHBIX IIEPEXOJHBIX IMTPOLCCCOB.
CDOpMI/IpyCMBIC y O6y‘-IaIOH1€FOC$[ KOMIICTECHIUMHN W 3allIaHUPOBAHHBIC PE3YJbTATbI Oﬁy‘{el-ll/lﬂ o JUCHHUIINIMHE, COOTHECCHHBLIC C
HHAUKATOPAMMU JOCTUKCHUA KOMHeTeHHHﬁ:

KoagunauMeHoOBaHHEKOMIEeTEHIINHT

Koa m HauMeHOBaHUe HHAUKATOpAa
JOCTHIKCHUA KOMIICTCHIIUN

3annaHupoBaHHbIE Pe3yJbTAThl 00y4eHHs

ITK-1. Crocoben YIPAaBIIATH
TEXHOJIOTUYECKUM  00OpYyJOBaHHUEM,
BBIOMPATH CEPUITHOE M POCKTUPOBATH
HOBOE O00OpYIOBaHHE IO THUIIOBBIM
METOIUKaM

[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  IPH  pacdyere  JIeKTPOMArHUTHBIX
MIEPEXO/IHBIX MPOIIECCOB;

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

AIIEKTPOMAarHUTHBIX MEPEXOAHBIX MTPOLIECCOB;

— paccuuThIBaTh MapaMeTPbl AJIEMEHTOB AIIEKTPOIHEPTEeTUUYECKUX
cucTteMm, u3o0paxkaTb UX rpaUyecKkud B BUAE CXEM 3aMEUICHUS U
MIPOBOAMTH UX NMPeoOpa3oBaHus K MPOCTEHIIEMY BUIY.

[IK-1.2.  JlemMOHCTpUpyeT  MNOHUMAaHHUE
TEXHOJIOTMYECKUX IPOIECCOB, CIOCOOOB

YIIPpAaBJICHUA O60py,HOBaHI/ICM u
B3aUMOCB3b C 3aJla4aMiU SKCILTyaTallunu

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 BHE3alHOTO HapyIIeHUs
pe’KuMa CUHXPOHHOW MallluHbI

yMeTh:

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




KoaguHauMeHOBaHHEKOMIIeTEHIINH

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
DJNEeKTpOdHEpreTuKa M ANIEKTPOTeXHUKa  (mpoduiab:  DKOHOMHKA W WHBECTUIUH B
AIIEKTPOIHEPTETUKE).

Juctunnuna 6a3upyercs Ha caeAyrmux guciuminiax: « TOD».

Pesynbratel 0Opa3oBaHMsl, NOJYyYEHHbIE IPU OCBOECHUHU JUCLUUIUIMHBI, HEOOXOIUMBI IPHU
W3yYEHUH TUCHUIUIMH CHEeNUAIN3alid W BBIMIOJIHEHUHN BBITYCKHOW KBaJHM(HKAIIMOHHON paboTHI.



3. CTPYKTYPA U COAEP KAHUE JUCIUIIJINHbI

3.1 CTpykTypa IMCUMILTHHBI

OO1mast TpyI0EeMKOCTh JUCIUILIHHBI COCTABIISET 6 3a4ETHBIX eHUIL, 216 JacoB.

Paznen nuciMmiinHel.

Ha

Pacnipenenenne TpynoeMkocTH paszena (B yacax) 1o

o
Ne dopma IPOMEKYTOUHOI S x cE( 3 BUJaM y4eOHON paboThl CojeprkaHHe CaMOCTOSITEIBHON PabOThI
/1 aTTecTaluu & § gz KonrakrHas CP Konr-
(no cemecmpam) F 9 O Jlex IIp | Jla6 | KITP | UKKII | TTA pOJIb
OcHOBHBIE ~ cBelieHHA 00 IIpopaboTka U MOBTOpPEHHE
ANIEKTPOMArHUTHBIX JICKIIMOHHOTO MaTepHara.
1 MEPEeXOJHBIX  TpoIleccaXx B 53 5 6 8 9 ) ) ) 30 ) W3ydeHue nurepaTypsl
Tpéxda3Hpix 1ensx. Pacuér [1]c.23-26,¢.27-31,¢.32-47, ¢.48-79;
Tpéx(dazHoro KOPOTKOTO [2]c. 9-76;
3aMbIKaHHSL. [3]c.10-18, c. 19-51, c. 153-183
HecummeTpuunsie IIpopaboTka 51 MMOBTOPEHNE
TIEPEXOJTHBIC MTPOIIECCHI JICKIITMOHHOTO MaTepHara.
N3yuenue nureparypsl
2 68 5 19 6 7 _ _ _ 36 _ [219:|§.80'96,C.97'124,C.125'149, C. 277'
[2]c. 77-130, c. 131-154;
[3] c. 97-115, c.191-227, c. 228-238, c.
239-286, c. 287-310
IIpopaboTka u MOBTOPECHHE
TlepexoIHbIe MPOLECCH B ) ) ) ) ) JICKITMOHHOTO MaTepHara.
3| cunxpomnoii maumme A N O 30 o fyrepaType!
[3] c. 71-96, c. 115-136, c. 137-152
[TpopaboTka JIEKIIMOHHOTO MarepHajia
4 Pacuernoe 3ananue (PI'P) 20 5 - - - - - - 20 - 1 MaTepHajoB MPAKTHK.
CornacHo rpaduky BeinosiHeHus PI'P.
DK3aMeH NPOBOJIUTCS B TUCbMEHHON
) ) ) ) ) ) dbopme 1o OuseTaM ¢ MOCIeAYIOIIUM
Ok3ameH 36 5 2,5 33,5 YCTHEIM OTBETOM
COIJIACHO MTPOTpaMMe IK3aMeHa
Hroro: 216 32 | 16 | 16 - - 2,5 [ 116 | 33,5




3.2.KpaTkoe coaep:xkaHue pa3iejioB
5 cemecTp
1. OcHogHvie ceedenus 06 HNeKMPOMACHUMHBIX NEPEXOOHbIX NPOUECCAX 8 MPEXPAZHBIX YENX.
Pacuém mpéxghaznoeo kopomkoeo 3amvikanus

OcHoBHbIE MOHATHS U ompeneneHus. [IpuynHbl MOSBIEHUS U BUJBI KOPOTKUX 3aMBIKaHUM, MX
nocnencreus.  Ha3zHaueHwe  pacueToB  KOPOTKHMX — 3aMblkaHuUM. OCHOBHbBIE  JOIYILEHUS,
npuHUMaeMble Npu pacyetax. COCTaBJIEHHME CXEM 3aMEIleHHs U pacyeT HX [apaMeTpoB.
[MpubmmxEnnplii yuér cuctembl. CHCTEMBI IMEHOBAHHBIX U OTHOCUTENBHBIX enuHuI. [IpuBenenue
[apaMeTpoOB CXEMbl K OCHOBHOW cTyneHu HamnpsbkeHus. [IpeoOpasoBaHue cxeM 3aMeElIeHHUS.
TpexdazHoe KOpOTKOE 3aMBIKAaHHE B 3JICKTpHUecKol cetu. Tpexdasznoe K3 B mpocrelinieit menu
VYnapueiii Tok K3. [leiicTByromiee 3HaueHue moiaHoro v yaapHoro TokoB K3. IlpubnmxeHHoe
ompejieNieHue mepuoanyeckoil cocrapistomel Toka K3. Anroput™m ompeneneHus HayalbHOTO
3HAYEHUS] MEPUOJMYECKON COCTaBIAIOLIEH TOKa KOpPOTKOro 3amblkaHus. Pacuér TokoB K3 B
IIPOU3BOJIbHBII MOMEHT BPEMEHHU.

2. Hecummempuunvie nepexoonvie npoyecchl

OcHOBHbBIE JOMYIEHUS, NPUHMMAaeMble OpHU pacuerax.llapameTpbl 3J1IeMEHTOB Ui TOKOB
oOpaTHOM u HYJIEBOU nocJyeoBaTeIbHOCTH . CXeMBI 3aMelICHUS Ppa3IMYHBIX
nocienoBarenbHocTel. Pactipeennenne u Tpanchopmanuu TOKOB H  HampsbkeHHit.OmHodaszHoe
KOpOTKOE 3amblkaHue. JIByx(da3Hoe kopoTkoe 3ambikaHUE. [IByx(azHoe KOPOTKOE 3aMblKaHHE Ha
3eMJII0. YUeT MepexOoJHOro COMPOTHUBICHUS B MecTe 3amblkaHus. [IpaBMiio 3KBUBAJIEHTHOCTH
npsiMOM  TocienoBaTelbHOCTH. OAHOKpaTHas MpoJoibHas HecuMMmeTpus.PaspbiB omgHON  (assl
Tpexdasznoir memu. PaspeiB aByx ¢daz.Hecummerpus or BrimrodeHus comnpoTtuBieHuid. [IpaBuio
SKBUBAJIEHTHOCTH MPSIMON MOCIIEA0BATENBHOCTH NP MPOJA0TIbHON HECUMMETPHH.

3. Ilepexodusie npoyeccovl 8 CUHXPOHHOU MAUUUHE
OcHoBHbIe nos10keHN.D/]C 1 peakTUBHOCTH CMHXpOHHOW MamnHbl. CBepxnepexoanbie I/C u
CBEpXIEPEXO/IHbIE  WHIYKTUBHOCTHM CHHXpOHHOW MamuHbl. CpaBHEHHME  peaKTUBHOCTEH
CUHXPOHHOM MaruHbl. [IpakTudeckuii pacuer HayaJllbHOTO CBEPXIIEPEXOIHOTO U YIApHOTO TOKa B
cUHXpOHHOM MarHe. DopcupoBKa BO30YXKICHHS B CHHXPOHHON MamiuHe. [ armeHue MarHuTHOTO
TOJIAL.

3.3. TeMbl NpaKTHYECKHUX 3aAHATHH

1. CocraBneHue cxeM 3aMelIeHUs ¢ UCKIFOUEHUEM TPaHC(POPMATOPHBIX CBSI3€H IMyTeM MpHUBEICHHUS
[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 €IMHUIIAX.
IIpeobpa3oBaHue cXeM 3aMELICHHUS.

4. PacyeT Ha4YaJILHOIO CBEPXIIEPEXOAHOTO M YIapHOTO TOKOB KOPOTKOT'O 3aMbIKaHHUSI.

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

7-8. KontponbHas pabora Nel. Pacuer cummetpuunbix K3 B anekTpuueckoil 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 0IHOKpaTHOM MPOJIOJBLHON HECUMMETPHH.

15-16. KontponbHas padota Ne3.Ilepexoanbie Mmpoliecchl B CHHXPOHHOM MalliHe.

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
9JICMCHTOB CXCMbI 3aMCIICHHA B MUMCHOBAHHBIX CAWMHUIIAX.



5-6. Pacuer TokoB Tpexdaznoro K3, ncnonp3ys TOUHOE NPUBEICHUE JIEMEHTOB CXEMbI 3aMEILCHHS
B OTHOCHUTEJIbHBIX €AMHUIIAX.

7-8. Pacuer TOKOB Tpex(aznoro K3, ucrosb3yst mpuOIMKEHHOE MPUBEICHHUE HJIEMEHTOB CXEMBI
3aMEILEHUsI B OTHOCUTEIbHBIX €IMHUIIAX.

9. Omnpenenenrne TOKOB Tpex(a3HOro KOPOTKOTO 3aMBIKAHUS METOJOM PACUYETHBIX U THIIOBBIX
KPHUBBIX.

10. Hecummerpuunsie K3 B pazBerBnenHoii cetu. JByxdaznoe K3.

11. Hecummerpuunsie K3 B pa3serBinennoi 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) y4ueOHbIM MJIAHOM He MPeIyCMOTPEHBDI.



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 COOTBETCTBHH C pa3iesioM 3) KOMUCTCHIHN 1 2 3 4 9K3
3HaTh:
METO/Ibl COCTABJICHUS CXEM 3aMEILECHUS U KonTponbusie pabotsr Nel, No2;
OnpeeseHns MApaMETPOB AJIEMEHTOB IIPU pacueTe IK-1.1 X X X X X OTYETHI TabopaTOpHBIX padoT, PI'P,
ANIEKTPOMArHUTHBIX IEPEXOAHBIX IPOLIECCOB 9K3aMeH
COOTHONIEHHS U MapaMeTpPhl, OMICHIBAIOIINE )
Tpé€xdasHoe KOPOTKOE 3aMbIKAHHE U OCHOBHBIE BUJIBI K-1.2 X X X X X oizzgﬁgg:;igsg:g}){:é;NIQ’%P
TIONIEPEYHBIX U MPOJOJIbHBIX HECUMMETPUYHBIX ' SK3AMCH ’ ’
PESKUMOB
¢dusnueckne OCHOBBI ANIEKTPOMArHUTHBIX
TEPEX OJIHbIX MPOLIECCOB, MPOUCXOMAIINX B K-1.2 ) ) X ) 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 X OTYEThI JJabopaTOpHBIX padoT, PI'P,
HECUMMETPUYHBIX 3JIEKTPOMArHUTHBIX TEPEXOJHBIX 9K3aMeH
MIPOLIECCOB
paccuuThIBaTh apameTpsl 3JIEMEHTOB .
JNIEKTPOIHEPIeTHYECKUX CHUCTEM, H300paxkaTb HX MK-1.1 X X ) X X Oizzgﬁgg:bigag:sl J:éi)’TN}(_;%P
rpauyecKy B BHIE CXEM 3aMEIICHHs U MPOBOIUTH ' pamaf)MeH p ’ ’
UX peoOpa3oBaHys K MPOCTeHIIeMy BHIY
pacCUMTHIBATh  AJIEKTPOMATHUTHBIE  IEPEXOIHBIC KonTponbubie padotsr Nel, No2;
mpoliecchl B ceTsx Bhiie 1 kB ¢ momomnpio Merozaa IK-1.2 X X - X X oT4eThl 1JaboparopHsix 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 X or4ueThl TaboparopHsix pador, PI'P,
JIEKTPOIHEPIeTUUECKON CUCTEMBI 9K3aMEH
Bcezo uacos na paszoen oucyunaunst (6 coomeemcmesuu ¢ n.4.1) 53 | 68 | 39 | 20 | 36




4. KOMIETEHTHOCTHO-OPUEHTUPOBAHHBIE OIEHOYHBIE MATEPHAJIbBI
JJIEI TEKYIIETO KOHTPOJII YCIHEBAEMOCTH M ITPOMEXYTOYHOM
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 MPUOIMKEHHOE PUBECHHE
AJIEMEHTOB CXEMbI 3aMEIllEHUsI B UMEHOBAHHBIX €AMHUIIAX.
JIB 5-6. Pacuer tokoB Tpexdaznoro K3, mcnonm3ys TOYHOE MpPHUBEICHHE DJIEMEHTOB CXEMBI
3aMeIleHUsl B OTHOCUTENbHBIX €IMHUIIAX.
JIB 7-8. Pacuet TokoB TpexdaszHoro K3, ncnonb3ys npuOImKeHHOE TPUBEICHIE YIIEMEHTOB CXEMBI
3aMeIlleHUsl B OTHOCUTEIbHBIX €IMHUIIAX.
JIB 9. Onpenenenre TOKOB Tpex(azHOTO KOPOTKOTO 3aMBIKAHUSI METOJIOM PACUYETHBIX M THITIOBBIX
KPHUBBIX.
JIb 10. Hecummerpuunsie K3 B pa3BerBienHoi cetu. [Ipyxdaznoe K3.
JIb 11. Hecummetpuunbie K3 B pa3BerBiienHol cetu. OgHodaznoe K3
JIb 12. Hecummetpuunbie K3 B pa3BetBiienHol cetu. [[Byxdaznoe K3 Ha 3emitto.
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 SIBISECTCS MPUIIOKEHUEM A.

4.2. IIpomMe:xxyTouHAas aTTECTANUSA MO JUCHUIVIMHE (YACTH IMCHUIINHBI):
DK3aMeH.

Onenka onpenensieTcss B cooTBeTcTBUHU ¢ [lo0keHneM o OaJllIbHO-PEHTHHTOBOM CHCTEME IS
crynentoB HY «M3OHW» Ha ocHOBaHUM CEMECTPOBOM U SK3aMEHAIIMOHHOW COCTABJISIOIIMX.

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 JuUTEpaTypa:

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.KproukoB, B.A. Crapmmnos, O.I1.I'yceB, M.B.ITupatopos; noa pea. U.IL.KproukoBa. M.:
Hznarensckuit mom MOU, 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
noctymna: 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 UHtepHeT-pecypchl, BKJI0Yas npodeccHoHalbHbie 0a3bl TaHHBIX U MH(OPMAIMOHHO-
CIPaBOYHBIE CHCTEMBI:
Yuuepcuterckas nHpopmarronnas cucrema «POCCHUS» https://uisrussia.msu.ru

CrpaBouHo-mpaBoBas cucteMa «KoucympTant+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 OTKphITBIX JaHHBIX MwuHUCTEpPCTBA Tpyda M COLMANbHOM  3amuTel PO
https://rosmintrud.ru/opendata

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

basa manubIX IpO(eCCHOHANBHBIX CTAHAAPTOB MHUHUCTEPCTBA TPYy/Ia U COIMATBHOMN 3alllUThI
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 Jlaue» https://e.lanbook.com

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

HarmonaeHbI# mopTain onnaiH o0ydenus «OTKpbIToe oOpa3zoBanue» hitps://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 MOCa0YHBIX 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/
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https://e.lanbook.com/
https://нэб.рф/
https://openedu.ru/
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https://ntb.mpei.ru/e-library/index.php

VYuebHast ayJUTOpHS Uil IPOBEACHUS 3aHATUN MPAKTHYECKOTO TUIA

- JIOCKa MapKepHasl nepeBmkHast — 1 mit.;

- TEJIEBU30p — 2 IIT.;

- IEPCOHAJIbHBIE KOMIIBIOTEPHI CO CHENATN3UPOBAHHBIM IPOTPaMMHBIM obOecnieueHneM — 11 mr.;
- CTOJIBI U CTYJIbs Ha 24 MOCaI0YHBIX MECTA.

JIaGoparopHble pabOThI IPOBOASATCS B TAOOPATOPUM DJIEKTPOTEXHUKHU U JIEKTPOHUKH.



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 anekTpruueckoil 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, mcmonp3ys TOYHOE NpPUBEICHUE 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. Hecummerpuunbie K3 B pa3serBieHHoi cetu. [IByxdaznoe K3 Ha 3emuio.

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

TpynoeMKOCTh TUCIUILIMHEL 6 3.€.
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DKk3aMeH

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

Hecummerpuunsie
MIepEXOIHbIC
TIPOLIECCEHI

Ilepexonnbie
MIPOIIECCHI B
CUHXPOHHOM
MalliHe

Bec KM,
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14

20

Bec KM,
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40
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OneHouHblE MaTepuanbl MO AWCIHUIUIMHE TPEIHAa3HAYCHBbl JJIsi  OLEHKH: JOCTHXKECHHS
oOydJaronMMHUCsl  3alJTAaHUPOBAHHBIX  PE3yJIbTAaTOB  OOYy4YeHHS 1O  AWCIMIUIMHE, dTara
(hopMUPOBaHUS 3aIJIAHUPOBAHHBIX KOMIICTCHIIUN U YPOBHSI OCBOCHHSI TUCITUTUIAHBI.

O1ieHOUHBIC MaTepHualbl MO AUCIUILIMHE BKIIOYAIOT OLIEHOYHBIE CPEACTBA JJIS MPOBEICHUS
MEpONPUITHH TEKYIIET0 KOHTPOJISI YCIIEBAEMOCTH U MPOMEKYTOYHOU aTTECTaIUU.

OueHoyHble cpeAcTBa IS OUEHKH 3alJIAHMPOBAHHBIX Pe3yJbTATOB O0Y4YeHUS 110
AUCIHHILJIMHE, COOTHECEHHBIX ¢ HHANKATOPAMH JOCTHKEHUSI KOMIIETEeHIHIi:

Konabr
3annaHupoBaHHBIE PE3yIbTaThl 00yUeHUs HUHIUKATOPOB O1ieHOYHOE CPEeZICTBO
0 TUCIUILINHE JIOCTHIKCHUS (TUI 1 HAUMEHOBAHUE)
KOMIICTCHIIUU

3HAaTh:

METOJABI COCTABJICHHUA CXEM 3aMCUICHUS U
OIIPEACIICHUS TapaMETPOB 2JICMCHTOB IIPpU
PpacuCTEC NCKTPOMArHUTHBIX IMMEPEXOIHBIX
IIpocCCOB

KonTponbabie padoter Nel, Ne2;
IK-1.1 OTYETHI JJAOOPATOPHBIX PabOT,
PI'P, sx3amen

COOTHOIICHHS ¥ TIAPaMETPhI, ONHUCHIBAIOIINE
Tpéx(hazHoe KOPOTKOE 3aMbIKAHUE U OCHOBHBIE
BH/IbI TIONIEPEYHBIX U MPOAOJIEHBIX
HECUMMETPHYHBIX PEKIMOB

Kontposnbnsie padoTer Nel, Ne2;
IK-1.2 OTYETHI JJAOOPATOPHBIX PabOT,
PI'P, sx3amen

(bH?;H‘-IGCKI/IC OCHOBBI OJICKTPOMAarHuTHBIX

NEPpCXOAHBIX TMPOHECCCOB, IMPOUCXOJAIINX B KOHTpOJIBHaH pa60Ta N93;

Ha4yaJIbHbII MOMEHT BHE3AITHOTO HAPYIIECHUS MK-1.2 JK3aMEH

peKuMa CHUHXPOHHOM MallMHbI

YMeThb:

aHAJIU3UPOBATh UCXOJIHBIE JIaHHBIE, Konrpombusic pabots Nel, Ne2;
HCOOXOMMMBIC JUIT pacdcra NapameTpos IK-1.1 OTYETHI JIJAOOPATOPHBIX PadOT,
CUMMETPHUYHBIX u HECUMMETPUYHBIX

PI'P, sx3amen
AJIEKTPOMArHUTHBIX EPEXOJIHBIX MPOIIECCOB

pacCUUuThIBATh napamMeTphbl 9JICMCHTOB

AJIEKTPOIHEPTETUUECKUX CHCTEM, Kontponbabie padboTer Nel, No2;
n300pakaTh MX rpaduyecku B BHIE CXEM ITK-1.1 OTYETHI Ta0OPaTOPHBIX PadoT,
3aMeNleHUs u MPOBOJAUTH ux PI'P, sx3amen
peoOpa3oBaHusl K MPOCTENIIEMY BUAY
aCCUMTHIBATH 3JIEKTPOMAarHUTHbHIE
p P Kontponbasie padboTer Nel, Ne2;
NIepEeXO0/IHbIE MpoLecChl B ceTsX Bbille 1 kB ¢
ITIK-1.2 OTYeThI Ta0OPaTOPHBIX PadoT,
MTOMOILBIO MeToaa CUMMETPHUYHBIX
PI'P, sx3amen
COCTaBJISIFOLINX
n300paxkaTh rpauyecky pacueTHbIE TOKU U Konrtponbnsie padotsr Nel, No2;
HAPSKEHUS B 3aaHHOMN TOYKE IK-1.2 OTYETHI JIJAOOPATOPHBIX PadOT,
3JIEKTPOIHEPTETUYECKON CUCTEMBI PI'P, sk3ameH

Conepxanue oneHoYHbIX cpencts. lllkana u kpuTepuu oneHNBaHus

A) JIi1 TeKy1ero KOHTPOJIsi yCreBaeMOCTH:

Kp Nel Pacuer cummerpuunbix K3 B anekrpuueckoi cucteme

Kp Ne2 Pacuer nepexoHbIX POLIECCOB PU OAHOKPATHOM MONEPEYHON HECUMMETPHH.

Kp Ne3 Ilepexonnsle nponeccsl B CHHXPOHHOM MallluHE.

JIb 1-2. Pacuer TOKOB Tpex(a3HOro KOPOTKOTO 3aMbBIKAaHHS, HCIOJB3Yysl TOYHOE IPUBEICHHE
AJIEMEHTOB CXEMBbI 3aMEILIEHUSI B UMEHOBAHHBIX €JUHUIIAX.

JIb 3-4. PacueTr TOKOB Tpex(a3zHOT0 KOPOTKOI'O 3aMbIKaHHsI, UCIIOJIb3Ys MPUOIMKEHHOE IPUBE/ICHUE
AJIEMEHTOB CXEMBbI 3aMEILIEHUSI B UMEHOBAHHBIX €JUHUIIAX.

JIB 5-6. Pacuer TokoB TpexdasHoro K3, ucmonb3ys TOUHOE NPUBEACHHE AJIEMEHTOB CXEMBI
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3aMELIEHNs] B OTHOCUTENbHBIX €IUHUIIAX.
JIb 7-8. Pacuet TokoB Tpexdaznoro K3, ucnonb3ys npubImkeHHOE PUBEICHUE JIEMEHTOB CXEMBI
3aMELICHNS] B OTHOCUTENbHBIX €IUHUIIAX.

JIB 9. Omnpenenenrie TOKOB Tpex($a3HOTO KOPOTKOTO 3aMBIKAHUS METOJIOM PACUYETHBIX U TUIOBBIX
KpPUBBIX.

JIBb 10. Hecummetpuunsie K3 B pa3BerBieHHo# ceTu. J[Byxdasznoe K3.

JIB 11. Hecummetpuunsie K3 B pa3setBienHoi cetu. OnHodaznoe K3

JIb 12. Hecummetpuunsie K3 B pa3BeTBienHoit cetu. J[Byxdaznoe K3 Ha 3emutro.

JIB 13-14. [IpogonbHbIE HECHMMETPUU B pa3BeTBICHHON ceTH. OOPBIB OTHOH (a3bl.

JIB 15-16. [IpogonsHble HECUMMETPUU B pa3BeTBICHHOM ceTu. OOphIB 1BYX (a3

PacuerHoe 3aganue

ConeprkaHue OIEHOYHBIX CPEICTB:

1. Konrtpouabnas padora Nel.
Tema: Pacuer cummerpuunbix K3 B asekTpuueckoi cucteme.

3ajaHue:
[TapameTpsl 2IIEMEHTOB CXEMBI:
muaun W Ly =100 xm; L, =80 xn; Lz =100 xm; Ly =80 xkM; Xuor1 =0,43 OM/KM; Ruort =0,13 OM/KM;
Xo/X1=2
Harpy3ka: Sy = 350 MB-A; cosg = 0,85; Uwon = 220 kB;
tpanchopmatop 71: TIALI-400000/220; Suow = 400 MB-A; uc= 11%; n, = 242/15,75 kB;
tparcdopmarop 72: TAIIH-63000/220; Suow = 63 MB-A; u,= 10%; n, = 230/10,5 xB;
TI 2xG1: TBB-160-2; Uson = 15,75 kB; Puow = 160 MBT; cos® = 0,85; X swomy = 0,213 Xowom) =
0,25;
I'T G2: CB655/110-32; Uson = 10,5 KB Suow = 37,5 MBA; cos@ = 0,8; X yom = 0,22; Xuomy = 0,46.
IIpu Ttpexdaznom K3 B Touke KI(K2) cxembl, mpeacTaBieHHOW Ha pHUC., ONpPEICTUTDH
A

Leona=200 kB

HavyaJIbHOE JICHCTBYIOIIEE 3HAUEHUE NTEpUouUecKoi cocTasisionied Toka K3 n ynapnsiii Tok K3.
Pacuet nposectu B UE npu Tounom npuBenenun napametpoB. [Ipunsate, uro o K3 reneparopsl
paboTany B HOMUHAJIEHOM PeXHUMe. Y TapHbIi KodQpuuueHT npuuats 1,85.

[Ipumeuanue: Ilpu pemieHnn NpeacTaBUTh PACUETHYIO CXEMY 3aMEIIEHUsI C HAHECEHHBIMU
CTYIIEHSIMU U KJaccaMy HampspkeHusl, Toukoil K3, paccunTaHHbIMU MapamMeTpaMu 3JEMEHTOB, a
TaK)Ke YNPOIIEHHYIO CXEMY, OJyUYEHHYIO B pe3y/bTaTe SKBUBAJICHTHBIX MPEOOPa30BaHUIA.

ITo pesyabTaram Kp BhicTaBIsSIeTCS:
— 3 Gaina, eciid IPaBUIILHO BBITIOJTHEHO HE MeHee 80% 3amanuid.
— 2 Gaia, eclid paBUIILHO BIMOJIHEHO 50...79% 3amanuii.

2. Konrpoabnas padora Ne2.
Tema: PacueT nepexoHbIX MPOIECCOB MPU OAHOKPATHON MOMEPEYHONH HECUMMETPHH.

3ajaHue:
[TapameTpsbl 371IEMEHTOB CXEMBI:



auaud W: Ly =15 km; Ly =15 km; Ly =5 km; Ly =20 kM;  Xoor1 =0,4 OM/KM; Ryor1 =0,15 Om/xM; X,
/X1:3

Harpyska: Sy = 150 MB-A; cosg = 0,8; Uuon = 110 xB;

tparcopmarop 7'1: TAIIH-16000/110; Suow = 160 MB-A; u= 12%; n, = 115/11-11 B;
tparcdopmarop 72: THAII-80000/110; Siow = 80 MB-A; u= 13,8%; n, = 242/15,75 kB;

T G1, G2: TBD-60-2; Uson = 15,75 kB; Suon = 75 MBA; cos@ = 0,8; X quom) = 0,146; Xogow =
0,18;

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

£
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IIpu ognodaznom K3 B Touke KI1(K2) cxembl, mpeacTaBieHHONM Ha pHUC., ONPEIETUTH
HavyaJIbHOE JIEHCTBYIOIIEE 3HAUECHUE Neproauueckoi cocrasisomei Toka K3. [Ipunsars, uto no
K3 reneparopsl paboTany B HOMHUHAJIBHOM PEKUME.

[Tpumeuanue: Ilpu pemenun npencraBuTh pacueTHeie cxembl 3amenienus [111, OII, HIT ¢
HAHECEHHBIMU CTYIIEHSIMHU M KJacCaMM HaIpspKeHHs, Toukod K3, paccuMTaHHBIMM mapameTpaMu
AJIEMEHTOB, a TAaK)K€ YIPOILIEHHBIE CXEMbl, IIOJIyYEHHbIE B pE3yJibTaTe€ SKBUBAJICHTHBIX
npeoOpa3oBaHuil.

ITo pe3yasTaTam Kp BbicTaBasieTcs:
— 3 Gama, eciiy MpaBUILHO BBITIONHEHO He MeHee 80% 3a1aHuid.
— 2 Gainna, eciid paBUILHO BITIOIHEHO 50...79% 3amanuii.

3. KourpoJuabHasi paéora Ne3.
Tema: IlepexonHbie MpoLECChl B CHHXPOHHOM MalIvHE.

3aganue 1: OTBETUTH Ha BOIPOCHI TECTA
1. Tpéxdaznas cucrema TOKOB B TPEX HEMOJIBI)KHBIX KOHTYpax CTaTopa CHHXPOHHOW MallIMHbBI

co3zaer
a. [lynscupytoiee nose.
b. HemzmenHoe BO BpeMeHH MoJIe.
c¢. Bpamaroneecs nose.
d. DnexTpocTaTrueckoe mosie.

2. HaubomnbIiee oTIu4re COMPOTHBICHUHN X4 U Xq
a. Y reneparopos TOILI.
b. ¥ renepatopo ADC.
c. ¥ renepatopos ['2C.
d. Y reneparopos KOC.

3. KakoBO COOTHOLIEHHE MEXIYy CHUHXPOHHBIM X4, MEPEXOJHBIM X'q U CBEPXIEPEXOAHBIM X"y
COINPOTUBIICHUSIMU CUHXPOHHOM MalINHbI?

a. xe<x’ys<x"y

b. x&> x4 > x"4.

C.xe=xa=x"q

d. xe<xy>x"a.



4. IIpononpHas 0Cb CHHXPOHHOM MalllWHbI — 3TO
a. BeprukanpHas och cTaTOpa MAaIIUHBI.
b. Ock ¢ HAUMEHBIIMM MarHUTHBIM CONPOTHUBIICHUEM, COBIAIAIONIAS C OCHIO MIOJIOCOB POTOPA.
c. Ocbk ¢ HanOONIBIINM MAarHUTHBIM COIIPOTUBIICHUEM, COBIIAJAAONIAsl C OCbIO MEXTYTIOIIOCHOTO
IIPOCTPAHCTBA POTOPA.
d. T'opu3oHTaNBHAs OCh CTATOPA MAIIKHBI.

5. [lonepedHas oCh CHHXPOHHOM MalIHBI — 3TO
a. BeprukanbpHas och cTaTOpa MaIllIUHBI.
b. Ocb ¢ HaUMEHBIIIUM MAarHUTHBIM COMTPOTUBJICHUEM, COBIA/IAIOIIAS C OCKIO MOJIFOCOB POTOPA.
c. Ock ¢ HanOONBIIMM MAarHUTHBIM COMTPOTHBIICHHEM, COBIIAIAOMIAS C OCHIO MEXKTYTIOIIOCHOTO
MIPOCTPAHCTBA POTOPA.
d. Topu3oHTaNBHAs OCH CTATOPA MAIIKUHBL.

6. IlocTostHHBIE BpEMEHH pPOTOpa MpPH Pa3OMKHYTOM T4 W 3aMKHYTOM 71'¢ CTaTOpe CBSI3aHbI
COOTHOIICHHEM

a. T, R0 =T d.

b. T do >T d.

c. T, do <T d.

7. COOTHOIIIEHUE MEKy CUHXPOHHOU Ey 1 nepexoanout £'q 9J1C
a. E,=F',
b. E>E',.
c. E4<E',

8. Cunxponnas 3/]C E, CHHXpOHHOW MAaIlIMHbI

a. [IponopunoHnaibHa KBaipaTy NOTOKA, 00YCIOBIEHHOMY TOKOM BO30YKICHMUSL.

b. PaBHa ToKy BO30Y KICHHUS.

c. [IponopunoHanbHa MOTOKY paccesHusl.

d. [TponopumonansHa MOTOKY, 00YCIOBICHHOMY TOKOM BO30YXKICHUS.

3aganue 2: OTBETUTH HA OIMH U3 BOIIPOCOB 110 3aJaHUI0 IPENOIaBaATENs]

1. Tloctpouth cxemy 3aMmelneHus cMHXpOHHOW MammHbl (CM) Oe3 nemmngepHbIX KOHTYpOB U
MOSICHUTh €€ MpeoOpa3oBaHUE B SKBUBAJICHTHYIO CXEMYy U BCE MapaMeTpbl, ONUCHIBAIOIIUE 3Ty
CM.
2. TlocTpouth cxeMy 3aMelieHHus CHUHXpOHHOW MamuHbl (CM) ¢ gemMn@epHbIMH KOHTYpaMu U
MOSCHUTH €€ NMpeoOpa3oBaHUE B SKBUBAJICHTHYIO CXEMY M BCE MapaMeTphl, ONUCHIBAIOLINE ATY
CM.
3. IlocTpouTh BEKTOpHYIO AMarpamMmy CHUHXpoHHOH MamuHbl (CM) W 3amucath OCHOBHBIE
COOTHOUICHHUSI, OIIPEIENISIEMbIE U3 HEe.

ITo pe3yanTaTam Kp BbicTaBIasieTcs:
— 3 Gaa, eciii MPaBUILHO BBITIONHEHO HE MeHee 80% 3a1aHui.
— 2 Gainna, eclid IpaBUIILHO BhITIOIHEHO 50...79% 3amanuii.

4. Ortuer JadbopaTopHoii padoTsl Nel-2.
Tema: Pacuer TOkOB Tpex(a3zHOT0 KOPOTKOTO 3aMBIKaHUs, UCIIONIb3Ysl TOYHOE MPUBEICHHE
JJIEMEHTOB CXEMBbI 3aMCIICHUA B UMCHOBAHHBIX CIUHUIIAaX.

KoHTpoJIbHBINA ONPOC IO BOMIPOCaM:

1. Jis KakuX MPAaKTUYECKUX PacdyeTOB UCIOJIB3YETCs pacueT TOKOB mpH TpexdazHom K3?

2. HazoBuTe ocHOBHBIE JOIYIIEHHUS, UCTIOIb3yeMble IIpU pacueTe TOkoB K3.

3. Haiite onpenenenue yaaneHubix u onuskux K3. Kakue K3 MoxHO cuuTaTh yaaneHHbIMU
JUISL CHHXPOHHBIX T€HEpaTOPOB, CHHXPOHHBIX M aCHHXPOHHBIX JIBUTATENei?

4. HazoBure oTimmuus HpHHHHHHaHBHOﬁ CXEMBI, pvaeTHOﬁ CXEMBbI U CXEMbI 3aMCUICHUS.
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S. Kak onpenensitorcs  Kod(pGUIHMEHTH  TpaHCPOpMAIMK  KAaCKaAHO  BKIIOYEHHBIX
TpaHcHOPMATOPOB TPH BHIOPAaHHOM OCHOBHOM (0a3MCHOM) CTYNIEHU HANPSDKCHUS ?

ITo pesyabTaram OT14yeta 3a JIb BbIcTaBJISIETCSA:
— 3 Oainna, eciid IPaBUIILHO BBITIOJTHEHO HE MeHee 80% 3a1aHuid.
— 2 Ganna, ecnu MpaBUIbHO BbIonHEHO 50...79% 3amanuid.

5. Ortuer abopaTopHoii padorsl Ne3-4.
Tema: Pacuer TOKOB Tpex(a3HOT0 KOPOTKOTO 3aMbIKaHHs, HCIOJIb3Ysl MPUOIMKEHHOE
IIPUBEJICHNE 3JIEMEHTOB CXEMBbI 3aMELLICHNUs B UMEHOBaHHbIX €MHULIAX.

KoHTpoJIbHBIN 0MpoC 10 BOMpocam:

1. Uto noHUMaeTCs oI TEPMUHOM «OTHOCHUTENIbHBIE €AUHULIB» ?

2. Kak paccunteiBaroTcsi mapamMeTpsl HCTOUHUKA OeckoHeuHo# MotHocTtd (MBM)?

3. [IpuBenure Qopmynbl A [epecuera IapaMeTpoB, 3aJaHHBIX B OTHOCHTEIBHBIX
€IMHUIIAX, B IMEHOBaHHBIC: JUIS TeHEepaTopa U TpaHcopmaTopa.

4. [TpuBenute dhopmyny s pacuera cBepxnepexomnoi DJC renepaTopa, MOSICHUTE 3HAKH
B YpaBHEHUHU.

5. Ha ueM ocHOBaHbl TOYHOE M MNPHUOJMKEHHOE TPUBEICHHE MApaMeTPOB 3JIEMEHTOB

KOPOTKO3aMKHYTOM LIENIH B CXE€Max 3aMelleHus?

ITo pesyabTaram OT14yera 3a JIb BbIcTaBIISIETCA:
— 3 Gana, eciiu MpaBUILHO BBITIONHEHO He MeHee 80% 3a1aHui.
— 2 Gaa, eciiy MpaBUILHO BhITIONHEHO 50...79% 3amaHuid.

6. Ortuer J1abopaTopHoil padoTbl NeS-6.
Tema: Pacuer TokoB Tpexdaznoro K3, ucronb3yst TO4HOE IPUBEICHUE SJIEMEHTOB CXEMBbI
3aMCUICHHNS B OTHOCUTCIIbHBIX €IUHUIIAX.

KoHTpOJIbHBIN ONIPOC IO BOMIPOCaM:

I. Kak BbIOMparoTCs W TEPEeCUUTHIBAIOTCS OAa3UCHBIC YCIOBHS ISl PA3IMYHBIX CTYIMEHEH
HanpspkeHus 29C?

2. Yro takoe ynapublii koapduuuent? [losicHuTte ero Gpu3n4eckuii CMBICIL.

3. Kaxk paccuutbiBaeTcsi IeCTBYIOIIIEE 3HAUEHUE yaapHOro Toka K37?

4. Kakumu mnapameTpamu BBOASTCS B CXEMYy 3aMEUICHUSI CUHXPOHHBIE U ACHHXPOHHBIE
MaIIIMHBI, a TaK)Ke 0000IIIeHHAsT Harpy3Ka MPH pacueTe cBepXmnepexoaHoro Toka K3?

5. [TpuBenure ¢dopMynbl s TPUONMKEHHOTO TPHUBEACHUS B 0.€. COMPOTHUBIICHUN

3JIEMEHTOB KOPOTKO3aMKHYTOH Iieru (reHepaTopoB, TpaHchopmaTtopos, JIDIT u pexTopoB) B
cxemax 3aMelieHus?

6. [IpuBenure Gopmynbl IS ONpENeNeHUs HHIYKTUBHBIX COMPOTHUBIEHUN CXEMBbI
3aMelIeHus TPeX0OMOTOYHOTrO TpaHChopMaTopa 1 aBTOTpaHc(hopMaTopa.

Ilo pe3yabTatam Ot4era 3a JIb BbIcTaB/sIeTCH:
— 3 Gayuia, eciy MPaBUIILHO BBINOIHEHO He MeHee 80% 3aaaHuil.
— 2 Gamnna, eciu paBUILHO BhITIONHEHO 50...79% 3amanuid.

7. Otuet JabopaTtopHoii padoTbl Ne7-8.
Tema: Pacuet TokoB TpexdazHoro K3, ucnonb3yst npuOankeHHOE MPUBEICHUE JIEMEHTOB
CXEMbI 3aMEIICHHS] B OTHOCUTEIbHBIX €IMHULIAX.

KoHTpOJIBbHBINA OMPOC 110 BOMIPOCAM:

1. 3aBucuT 1M pesynbTar pacuéra TokoB K3 ot BbIOOpa OazucHbix ycnoBui? OTBeT
MOSICHUTE.
2. Maiitre nonstue yaapHomy Toky K3. Ilpu kakumx yciaoBHMsIX yIapHbI TOK NPUHUMAET

MaKCUMAaJIbHOE 3HAUYECHME?



3. Kak paccuntbiBaercst ynapHsiid k03¢ durmert?

4. [TpuBeaure QopMynbl I8 TOYHOTO NPUBEAEHUS B 0.€. CONPOTUBIEHUH 3IIEMEHTOB
KOPOTKO3aMKHYTOH 1enu (reHeparopos, Tpancopmaropos, JIDII u pekTopoB) B cxemax
3aMelieHus?

5. [IpuBenure Qopmynbl as SKBUBAJIEHTHBIX IMPEoOpa3oBaHUN MpPHU 3aMEHE HECKOJIBKUX
VCTOYHUKOB OJJHUM 3KBUBAJICHTHBIM.

6. [IpuBenure QopMmynbl A ONpeNeNeHUs  SKBUBAJICHTHBIX  COMPOTHBICHHHA  C

UCTIONIb30BaHUEM KOX(UIIMEHTa TOKOpacIpeeneHus (epeHoc 00Iero COMpOTHBICHUS
B NapajuieJbHbIe BETBU).

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

8. Otuert JaboparopHoii padoTsl Ne9.

Tema: OmnpeneneHne TOKOB TpeXx(pazHOTO KOPOTKOTO 3aMbIKaHHS METOJOM pPacHETHBIX U
TUIOBBIX KPUBBIX.
KOHTpOJIEHBIN ONPOC 10 BONIpOCaM:

1. B kakux ciay4asx BO3ZHHKAeT HEOOXOJMMOCTbh OOpallaThCsi K TUIOBBIM KPHUBBIM JIJIs

pacuera nepuondeckoit ciaraemon Toka K3?

2. Tlopsnok pacueTa MeTOJa TUIIOBBIX KPHUBBIX IPH OMNpEAETICHUN TOKa TpeX(a3HOro K.3. B

3aJJaHHBIA MOMEHT BpEMEHH f 10 00IIeMy U3MEHEHHUIO.

3. TlosicHuTE TOCTOMHCTBA M HEJOCTATKNA METOJ1a TUIIOBBIX KPUBBIX.

4. Kak ompenenutb NpUONMKEHHOE 3HAUYEHUE COMPOTHUBIICHUS CUCTEMbI, €CJIM HM3BECTHa

MOIIHOCTh OTKJIFOYEHHS BBIKIIIOUATENS, YCTAHOBJIEHHOTO HA €€ IIMHAX?

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

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

7. Tlopsimok pacuera METOJa THIOBBIX KPUBBIX MPH OMpPEJEICHUH TOKa Tpex(a3HOTo K.3. B
3aJIJaHHBI MOMEHT BPEMEHH { C YYETOM MHAMBUIYAIBHOTO BIMSHUS KaXKIOTO MCTOYHHKA
CUCTEMbI HEOTPaHUYEHHON MOIIIHOCTH.

8. KakoB ¢u3nueckuii cMbICI OCTOSTHHOM BpeMeHH 1,7

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

9. Ortuert JaboparopHoii padoTsl Nel(.
Tema: Hecummerpuunsie K3 B pazerBiienHoit cetu. JByxdaznoe K3.
KOHTpONIBHBIN OIIPOC 10 BOMPOCaM:
1. CdopmymupyiiTe IpaBUIO SKBUBAJICHTHOCTH MPSMOMN TTOCIICIOBATETLHOCTH.
2. Kak ompenenstorcss cummerpuunbsie coctasistone 111 Hanpskenus ocoboit (asbr ams
Ka)KJI0TO BHJIa HECUMMETpHUU?
3. B uem omiinume cxeM 3aMerieHusi 00paTHON U HyJIeBOW MOCIEI0BATEIBHOCTEH OT MPSIMOii
MIOCJIE0BATEIBHOCTH?
4. B uéMm o0coOeHHOCTh Y4€Ta CONpPOTHBIEHHS B HEUTpanu TpaHchopMaTopa B CXeMe
HYJIEBOM MOCIEA0BATEIBHOCTH ?

ITo pesyabTaram OT14yera 3a JIb BbIcTaBJISIETCSA:
— 3 Oainna, eciid IPaBUIILHO BBHIMIOJHEHO HE MeHee 80% 3a1aHuid.
— 2 Ganna, ecnu MpaBUIbHO BhIToNHEHO 50...79% 3amanuil.

10. OTuer 1adopatopHoii padorsr Nell.
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Tema: Hecummerpuunsie K3 B passerBnennoit cetn. Ognodaznoe K3.
KoHTpoJIbHBIN OMPOC IO BOMIPOCaM:

1. TpuBemute obOmme ypaBHeHus (3) [y pacyeTa NONEpeYHOl HECUMMETPHH.

2. Kak onpenensieTcst mOJHBIN TOK 0c000i (a3bl I KaKI0TO BUIa HECUMMETPHUH?

3. Kakue y371bl SBISIOTCS HA4YaJloM W KOHIIOM CXEM 3aMEIIECHUS  Pa3InYHBIX
MOCJICIOBATEILHOCTEH MPHU MONIEPEUHON HECUMMETPHUH?

4. Ilo xakum 0OOOIIIEHHBIM BBIPAKEHUSIM PACCUUTHIBAIOTCS CUMMETPUYHBIE COCTABIISIONINE
HaIpsHKEHUH B MECTE KOPOTKOTO 3aMbIKAHUS?

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

11. OTuer 1adopatopHoii padoTbr Nel2.
Tema: Hecummerpuunsie K3 B pa3serBnennoii cetu. JByxdasnoe K3 Ha 3emiio.
KOHTpOJIbHBIN ONPOC 10 BONIpOCaMm:
1. Yro takoe rpanuuyHbie ycinoBus? [lpuBenutre rpaHUyHbIE YCIOBHS IS KaXKJOrOo BUJA
MOINEePEYHON HECUMMETPHUH.
2. Kak onpenensirorcst cummeTpudnbie cocrapisitonue [T Toka ocoboit a3l 11 Kaxa0ro
BHUIa HECUMMETPUU?
3. Yro siBIsieTCS UCTOUHUKOM TOKOB OOpaTHOM M HYJIEBOI MOCIe10BaTEIbHOCTEN?
4. Kak HM3MEHSIOTCSI CUMMETPUYHBIE COCTABJISIONIME OCTATOYHBIX HAIPSHKEHUN MO Mepe
yAaJIeHUsI OT TOUKH HECUMMETPUYHOIO 3aMbIKaHUs?

ITo pesyabTaram Ot14yera 3a JIb BbIcTaBIISIETCSA:
— 3 Gana, eciiu MpaBUIBLHO BRITIONHEHO He MeHee 80% 3a1aHuil.
— 2 Gaa, eciii paBUILHO BeITIONHEHO 50...79% 3amaHuid.

12. OT14et 1a0opaTopHoii padoTbl Nel3-14.
Tema: [IpogosbHBIE HECUMMETPHUH B pa3BeTBICHHON ceTu. OOpbIB 01HOM (Da3bl.
KoHTpoJIbHBIN 0Mpoc 10 BOMpocam:
1. TlpuBemute oOurme ypaBHeHUs (3) A7 pacdyeTa MpoA0IbHON HECUMMETPHH.
2. Yro Ttakoe rpanuuHble ycioBus? IlpuBenaute rpaHUyHbIE YCIOBHS ISl KaXKJOrO BUJA
MPOI0IFHOM HECUMMETpHH (0OpbIBa OTHOU U ABYX (a3).
3. Kak onpenensitorcst cumMerpudnble coctasisitone [1I1 nanpsokeHuss ocoboit ¢asel uist
Ka)kKJ0T0 BHUJIa MPOJOJIbHON HECUMMETPUU ?
4. B uyéMm 0coOeHHOCTh yu€Ta CONpPOTHBICHHS BO3AYIIHBIX JHHUH B CXE€ME HYJIEBOU
OCJIEN0BATEILHOCTH?
5. Kak u3MEeHSI0TCS CUMMETPUYHBIE COCTaBISIONIME OCTATOYHBIX HAIPSIKEHUN IO Mepe
yJaJeHus OT MeCTa MPOI0JIbHON HECUMMETPUN?

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

13. OT4er 1adopatopHoii padorsr Nel5-16.
Tema: [IpogonpHbIe HECUMMETPUU B pa3BETBICHHOM ceTu. OOpBIB 1BYX (ha3.
KoHTpOJIBbHBINA OMPOC 110 BOMIPOCAM:
1. CdopmynupyiiTe mpaBUIO SKBUBAICHTHOCTU MPSIMOW MOCIEAOBATEIHHOCTH AJS CIIydas
MPOJOJIBbHON HECUMMETPHH.
2. Kak ompenensitorcs cumMmerpuunbie coctapistomue [1I1 Toka oco6oit hasbl 11 KaKa0ro
BH/JIa TTPOJIOJIBHOM HECUMMETpUU?



3. Kak ompenensiercss MONHBIA TOK 0c000i (a3pl U1 KaXaoro BHIA MPOAOIBHOM
HECUMMETpHUU?

4. Kakme y37mbl SBISIOTCS HAyaJloM W KOHIIOM CXEM 3aMeIICHUS  pa3IMYHbIX
MOCIeA0BATEIBHOCTEH MPU MPOAOTHHON HECUMMETPUU?

5. Tlo xakuM 00OOIIEHHBIM BBIPAKEHHUSIM PACCUUTHIBAIOTCS CHMMETPUYHBIE COCTABIISIONINE
HanpspKeHUH B MECTE TTPOI0JIbHOM HECUMMETPUM ?

ITo pesyabTaram OT14yera 3a JIb BbIcTaABJISIETCSA:
— 3 Oainna, eciid IPaBUIILHO BBITIOJTHEHO HE MeHee 80% 3a1aHuid.
— 2 Ganna, ecnu MpaBUIbHO BbIonHEHO 50...79% 3amanuid.

14. PacueTrHoe 3a1aHue.
Tema: PacueT CHMMETPHUYHBIX UM HECUMMETPUYHBIX KOPOTKHMX 3aMbIKaHMM B
AIEKTPUYECKOMN CETH.
PacuerHoe 3a1aHue BHIIOIHETCS B OPME JOMAILIHETO 3a/1aHUs.
L. Boinoanumy:
JUis TIpuBEEHHOM CXEMbl IEKTPUYECKOW CETH ONPENCNIUTh CIEAYIOLIME PpacdeTHBIE
BEJIMYUHBI:
e JeliCTByIOIEEe 3HAUYEHHE TEPUOIMUYECKON COCTABISIOMIEH TOKa TPEX(a3HOTO0 KOPOTKOTO
3aMbIKkaHus B MecTe K3 B HayajibHbIM MOMEHT BO3HUKHOBEHMUSI TIOBPEXKICHUS;
® yJIApHBIH TOK M MOIIHOCTH TPEX(Pa3HOrO KOPOTKOIO 3aMbIKaHHS B HAaYaJbHBIH MOMEHT
BO3HUKHOBEHUS [TOBPEKACHHUS;
® aMIUIMTYJHOE€ W JACHUCTBYIOLIEE 3HAYEHUS alepUOAMYECKONM COCTaBIAIOLICH TOKa
TpEX(Pa3zHOro KOPOTKOI'O 3aMbIKaHUS U MOJHBIM TOK TPEX(Ha3HOro KOPOTKOrO 3aMbIKaHUS B
Mecte K3 B HayallbHbII1 MOMEHT BO3HUKHOBEHMSI IOBPEXKICHUS;
® HayaJbHbIE 3HAYECHUS TOKOB OTHEIBbHBIX IIOCIENOBATEIBHOCTEM NS 3aJaHHOIO BHJA
HECUMMETPUYHOI'O0 KOPOTKOI'O 3aMbIKAHUSI B MECTE KOPOTKOI'O 3aMbIKAHUS;
e HayaJIbHOEC 3HAYEHHUE IMOJHOrO TOKa JUIS 3aJlaHHOTO BUAA HECUMMETPUYHOIO KOPOTKOTO
3aMBIKaHUS B MECTE KOPOTKOI'O 3aMbIKaHUS.

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

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

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

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

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

b) liisi npoMe:KyTOYHOM aTTeCTAlUN:
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IK3aMeH

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

Bapuaﬁmw 60NpoOCo6 K IK3aAMEHAYUOHHbIM ounemam.

1.

10.

1.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

11



23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.
40.
41.

42.
43.

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

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

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

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

OpHokpaTHasi —momepeyHass HECUMMETPHs: TMPaBUIO  SKBUBAJEHTHOCTH  MPSAMOM
MOCIIe0BATEIHHOCTH.

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

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

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

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

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

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

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

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

OcoOenHoctu pacueta TokoB K3 cereil pOMBIIUIEHHBIX TPEITPUSITHHA.

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

Orpannuenue TokoB K3: cxeMHble pelieHust U JIEJIEHUE CETH.

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

Orpannuenue TokoB K3: ontumMuzarus pexxuma paboThl HEUTPaIIH.

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

CpaBHEHHE pEaKTUBHOCTEH CUHXPOHHON MAIIIMHBI.

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

YcTpoiicTBa aBTOMaTHYECKOTO PETYJINPOBAHUS BO30YKICHHUS T€HEPATOPOB.

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

BapuaHmbl 3a0a4 K IK3AMEHAUUOHHbBIM ounemam.

1. Paccuurare HauvanbHOE 3HAYEHUE INEPUOJUYECKON COCTaBIISIOLIECH - -
N VR
Toka npu Tpexpasuom K3 B rouke K1. M~ ( r\) r2
CucteMa XxapakTepu3yeTcsi Kak HCTOUHUK O€CKOHEUHOM MOIIHOCTHU. J[iist ~ K3 T
muaun npuHUMaTh Xo= 0,4 OM/KM. _
N
: )
<X AT
N N
Kt~
ol e
~\C
K E |
T'enepaToprl TparchopMaTop Jlnana
T1.T2 AT [
Su Un Xd SH Us Uc Un Uk B- | Uk B- | Uk c- KM
C H H
66.0 10.5 0.19 120 154 115 10.5 12 12 16 145
N
2. Ompenenuth Tok Tpex(aznoro K3 na mmuax BH T2 B momenT Bpemenu =0,5 c. [/, o) T

s tpancopmatopoB npunumath: npu BH 230 kB U~=14%. [na omHouenHo
MM ipuHuMaTh Xo=0,4 Om/kmM. Cxema COeMHEHHs 0OOMOTOK TpaHC(OpMaTropos: [
T1 — TpeyroJbHUK - 3B€3[la C IJIyX03a3eMJICHHON HeUTpayibilo; T — TPEyrojbHHK - [><>< T1
3Be3/1a C TIIyX03a3eMJICHHOW HEUTpasbio. N

( ?K
e "\_J
{
J.><D<'} T2
{
S
T H
Bun T'enepatop TparchopMaTop JIneHA Harpyzka
K3
SH, MBA | X7d, 0.2, | X2, 0.e. T1 T2 (x| x S, MBA
AR X
So. |Us.kB| SH. |Us.xB| Un kB o
MBA MBA o1
(1 264.7 0,19 0.27 120 115 |90 115 10,5 |50 3.5 75

ITo pe3yabTaTaM oTBeTa Ha IK3aMeHe BbICTABJISIETCS:

— 36-40 OamoB, eciaM MPAaBWIIBHO BBINOJHEHO MPAaKTHYECKOE 3a/aHue, M TpPU OTBETE Ha
BOIMPOCHl 3K3aMEHALIMOHHOTO0 OWJieTa M Ha JIOMOJHUTENbHBIE BOIPOCH 0Oy4YaroUIHiics
MoKa3aj, YyTo BIaJeeT MaTepUajIoM HM3YYEHHON AMCUUILUIMHBI, CBOOOJHO MPUMEHSET CBOU
3HAHUSA TSI OOBSCHEHUS Pa3IMYHBIX (PAKTOB WU PELICHHUS 3a/1a4;

— 26-35, ecau MpaBWIBHO BBITIONHEHO MPAKTHUECKOE 33/laHMe WM B HEM JOMYIIEHO He
Oosee oJIHOM OIMOKH, KOTOpasi ObLIa CAMOCTOSTEIBHO HCTpaBieHa 00yUYaroUUMCs, U TIPH
OTBETE Ha BOINPOCHI 3K3aMEHAIMOHHOTO OWjieTa M Ha JIONOJHUTEIBHBIE BOIIPOCHI
oOyyJaronuiicss JomyckaeT HerpyOble OMOKH;

— 20-25 6annoB, eciii B BBITIOJIHEHHOM MPAKTUYECKOM 3aJaHUH JOIYIICHBI TPyObIe OMNOKH,
KOTOpbIE 3aTeM HCHpaBieHbl OOydalolUMCS TpU Yy4YacTHHM dSK3aMeHaTopa WM
NPaKTUYECKOE 3a/1aHNE HE BBINOJIHEHO B MIOJHOM 00beMe, HO 00y4JaroIUiACs CMOT IOBECTH
pelieHre A0 KOHIla TMpH Y4YacTUHM OHK3aMEHaTopa, M B OTBETaX Ha BOIPOCHI
9K3aMEHAIIMOHHOTO OmeTa JIOMyIIeHbl OITHOKH.
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