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Copepxanue

[TacnopT KOMI/IEKTa KOHTPO/IbHO-OL[€HOUHBIX CPe/ICTB.

Pe3ynbTaThl 0CBOEHUS YUeOHOM JUCIUTIIMHEI, TIO//IeXKall[ie IPOBepPKe.
O1ieHKa 0CBOeHUS YueOHOM IUCIUTITMHBIL:

@®opMbI U METO/IbI OLIEeHUBAHUSI.

Kogudukatop o1leHOUHBIX CPe/ICTB.

3afiaHus [1J1s OLIeHKM OCBOEHMS AV CLIUTIIMHBI.



1. ITacmopT KoMIUIeKTa KOHTPOJ/IbHO-01|eHOUHbIX CPeACTB

B pe3synbTaTe ocBoeHuss yueOHoW aucuuriimHbl OI1.02 OaekmpomexHuka u
3n1eKmpoHuka oOyuaroluiicsi mo/pkeH o6mazate TipegycMorpeHHbIMEH  OT'OC 110
cretuanbHocTh 23.02.01 OpeaHu3ayusi nepego3oK U ynpaejneHue HA mpaHcnopme (no
gudam) (6azoeas noo2omoeka) CIeAYIOUUMH 3HAaHUSMH, YMEHUSIMH, KOTOpbIe
dopmupytoT TTpodeccroHa/bHbIE KOMITETEHITUH, U OOITIMMH KOMITeTEHI[USIMHU:

Y1 - npou3BOAUTE pacyeT MapamMeTPOB 3/IEKTPUYECKHUX Lierel;

Y2 - cobupaTth 3/1eKTpUUecKre CXeMbl U MPOBEePSTh WX paboTy;

¥3 - udTaTh W COCTaB/ATH MPOCTEMIIME CXeMbl C HCIOJb30BaHUEM
TIOJTYTIPOBO/THUKOBBIX TIPUOOPOB;

Y4 - oripefiensitb TUI MUKPOCXEMbI 110 MapKUPOBKE;

31 - MeTozbl MpeoOpa3oBaHUs 3/€KTPUUECKON SHEPTUd, CYL[HOCTb (U3UUeCKUX
TIPOLIECCOB, TIPOUCXOALINX B 3JIEKTPUUYECKUX WU MarHUTHBIX LIeNsiX, MOPAA0K pacuera ux
rapamMeTpOB;

32 - rmipeoOpa3oBaHuWe TepeMEHHOIO0 TOKAa B TIIOCTOSHHBIM, yCUJIeHWe |
reHepupoBaHue 3/1eKTPUUECKUX CUTHAJIOB.

OK 01. BribupaTh criocobbl peliieHusi 3a7jau MpodeCcCUOHaNBLHON JAesTelbHOCTU
TIPUMEHUTEJIBHO K Pa3/TMYHBIM KOHTEKCTaM.

OK 02. Ucrnonb30BaTh COBPEMEHHbIE CPe/CTBAa MOMCKA, aHa/IM3a U UHTEePIpeTaluu
vHpopMaluM U MH(OOpPMAllMOHHble  TEXHOJIOTMM [ BBLIMOJIHEHUs  3afiay

npodeCCUOHAILHOM JesATe/IbHOCTHU.

[TIK 2.2. OpraHu3oBbIBaTh /IBIKEHME TpaAHCIIOpTa, obecreunBaTh 6e30MacHOCTb
[BWKEHWsT Ha TpaHCIIOpTe W pellaTb Ipo(eCCUOHA/bHble 33/laud  I[10CPefCTBOM
IIpUMEeHeHUs1 HOPMaTHUBHO-TIPaBOBbIX JOKYMEHTOB.

dopmoii aTTecTaruu 10 yueOHOW AUCLIUTIIMHE SB/ISeTCS 3K3ameH (OUHAas W 3a0uHasi
dbopmbI 00yUeHwMs).



2. Pe3ysbTaThl 0CBOEHHUS YUe0HOM JUCIUIUIHHBI, TTO//Ie)Kall|e MpoBepKe

2.1. B pesynbTaTe arTecTalid M0 YyueOHOW [AMCIUIUIMHE OCYIIeCTB/ISeTCS
KOMIUIEKCHasi TIpOBepKa CJIeAyIOIUWX YMEeHWW W 3HaHWM, a TakkKe JuWHaMUKa

dhopmupoBaHus 001KX, MpodeCcCUOHAMBHBIX KOMITeTeHIIUMN:

Pe3ynbTaThl 00yueHHs IToxka3aTe/siu OLeHKH pe3y/bTaTa dopMma KOHTPOJIA U
(Y, 3, OK/TIK) OlleHMBaHMs
yMeTb:
¥1 - 1pousBOAWTH PpacyeT | yMeHHe TIPUMEHSITh aTOPUTMBI pacueTa | 3KCIiepTHoe HaOsozeHve U
rapaMeTpoB 3/IeKTPUYECKUX | [1apaMeTPOB  /IeKTPUUECKUX  Lierel | OLeHKa Ha KOHTPOJIbHBIX U
1eremn MOCTOSIHHOTO ~ TOKa,  OfHOda3HOoro | J1abopaTopHbIX paboTax.
OK 01, OK 02, repeMeHHOro  TokKa,  TpexcdasHoro | Tekyumii  KOHTpO/b: B
IK 2.2 repeMeHHOr0 TOKa TIpY BBINOIHEHWH | (opMe YCTHOTO oripoca Tio
71a00paTOPHBIX pabOT 1 pellieH|H 3a/1au TeMam, BBITTO/THEHUS
¥2 - cobupatb 37eKTpUYecKue | BlajieHhe 3HaHUsAMH 00  YCJIOBHBIX | KOHTPOJIBHBIX pabor,
CXeMbI 1 TIPOBePAATh UX paboTy | 0003HaueHWsiX,  TPUMeHsleMbIX  Ha | OTBETOB HAa KOHTPOJIbHbIE
OK 01, OK 02, JIEKTPUUECKMX ~ CXeMaX, [paBWIax | BOIIPOCHI, BBITIO/THEHUS
IIK 2.2 BK/TIOUEHUSI B 3/IEKTPUUECKME CXeMbl | WHIVBU/ya/bHBbIX 33[AHUN
3JIEKTPOM3MEPHTETHHBIX npubopoB; | (pedepaTsl, Ipe3eHTaLH,
yMeHue cobupathb o cxeme | TeCTOBbIE 3a7laHUs).
3/IeKTPUYECKUE LIeTH TlpomesicymouHas
Y3 - wuutath W cobupaTh | BlajieHWe 3HaHWSAMKA 00  YC/IOBHBIX | ammecmayusi: 3K3ameH
rpocTeiiiye CXeMbI C | ob03HauUeHUsIX  TIOTYTIPOBOJHUKOBBIX
VICTI0J/Ib30BaHVEM NMPUOOPOB Ha 3/IEKTPHUUECKUX CXeMax,
TIOJTyTIPOBO/JHUKOBBIX NpaBWIaxX BK/IHOUEHUsT B 37IEKTPUUECKHe
nprubopoB CXeMBI TIOJTYTIPOBO/IHUKOBBIX TIPHOOPOB;
OK 01, OK 02, yMeHHe coOupaTh TI0 cxeme
[IK 2.2 3/IeKTpUYeCcKre Lieru C
WCI10/Ib30BaHHEM
TIOJTYTIPOBO/IHUKOBBIX MPUOOPOB
Y4 - OTIpe/ie/iATh  THWII | BlaiecHWe 3HaHUSMH 00  YCJIOBHBIX
MHKPOCXEeM 10 MapKHUPOBKe 0003HaueHusIX, TpUMeHsieMbIX  TIpU
OK 01, OK 02, MapKUpOBKe  MHKpPOCXeM;  YMeHue
[IK 2.2 ornpeziesIiTb 110  MapKUPOBKe  THUII
KOpIyCa, KOHCTPYKTHBHO-
TEXHOJIOTUYECKYI0  TPYINly, CepHIo,
(YHKIMOHATBHOM Ha3HayeHue
MHUKDOCXEM
3HaTh:
31 - mertozabl mpeoOpa3oBaHus | BjajieHWe 3HAHUSMU O CYI[HOCTH | 3KCIIepTHOe HabsofieHue U
3/IeKTPUYeCKOU SHepruy, | pU3NUYecKux TIPOLIeCCOB, | OL|eHKAa Ha KOHTPOJIbHBIX M
CYIIHOCTb (U3MUECKUX TIpPO- | TPOUCXOMAIINX B  3JIEKTPUUYECKUX | JsabopaTopHbIX paboTax.
L|eCCOB,  IPOUCXOJAIIMX B | LeNsAX MOCTOSHHOIO W IepeMeHHOro | Tekymd  KOHTpOIb: B
3/IeKTPUYECKMX M MAarHUTHBIX | TOKA, MarHUTHBIX LEMSIX; alrOpuTMax | ()opme yCTHOTO oOrpoca Io
Lensax, MOpSAOK pacueTa UX | pacyeTa IlapaMeTpOB 3JIEKTPUUYECKUX | Temawm, BBIITO/THEHUS
rapaMeTpoB LeT1e1 MOCTOSTHHOTO TOKA, OZJHO(A3HOTO | KOHTPOJIbHBIX pabor,
OK 01, OK 02, MepeMeHHOr0  TOKa,  Tpex¢a3HOro | OTBETOB HA KOHTPOJ/IbHbIE
MK 2.2 repeMeHHOr0 TOKA M MarHUTHBIX Liefel |  BOIpPOCHI, BBINTO/THEHUS
32 - npeoOpa3oBaHue | BlaJileHWe 3HAHUSMU O CTPYKTYPHOM | WHAMBHZya/bHBIX 3a/aHUI
TIepeMeHHOT O TOKa B | cxeme BbINIpsIMUTE/IEH, | (pedepaTbl, IMpe3eHTaLUH,
IIOCTOSIHHBIM,  YCW/IEeHHWe U | OLHOIOIYyIIePUOJHOM, TECTOBbIE 3a/laHUs).
reHepuMpOBaHue 3/1eKTPUUECKUX | ABYXMOIYNEPUOJHOW W MOCTOBOM | IIpomedtcymouHas
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CUTHAJIOB CXeMax BBITIPSIMJIEHHSI TIEPEMEHHOr0 | ammecmayusi: 5K3ameH
OK 01, OK 02, TOKa;  BJaZieHWe  3HaHUsSIMU 00
IIK 2.2 OCHOBHBIX XapaKTepuCTHUKax
ycuiuTeneld, 0oOpaTHOM CBSI3U B
YCUNUTENSIX, OCODOEHHOCTSIX  CXeM

BK/IFOUEHUA TPAaH3UCTOPOB B
YCU/IUTE/IbHBIX KaCKaadxX,
MHOT'OKdaCKa/JHbIX YCUTIUTEIAX;

ocobeHHOCTH pabOTBI TeHepPaToOpOB
3/IEKTPUUECKUX CUTHAJIOB

3. O1jeHKa 0CBOeHHs Y4eOHO! AUCIMILIHHBI:

3.1. ®opMbI U MeTOAbI KOHTPOJIS.

IIpeqMeToM OLIEHKM Cay)KaT yMeHUsT W 3HaHud, npegycMmorpeHHele @PI'OC mno
mucuuruiviHe OI1.02 DaekmpomexHUKa u 3/1eKmpoHUKAd, HarlpaB/ieHHbIe Ha ()OpMUPOBaHKe
001X U TTpodeCCUOHA/TBHBIX KOMIIETeHITUH.




KoHTpoJIb ¥ O1jeHKa 0CBOeHHsI y4eOHO! JUCLMIUIMHBI 10 TeMaM (pa3jesiam)

OyieMeHT Y [] @opMbI U METO/Ibl KOHTPOJISI
TeKylmii KOHTPOJIb Py6e)xHbIli KOHTPOJIb IIpoMe)xyTouHas aTrTecTalys
DopMbl [IpoBepsiembie DopMbl [IpoBepsiembie dopma [IpoBepsiembie
KOHTPOJISA OK,IIK, Y, 3 KOHTPOJISA OK,IIK, Y, 3 KOHTPOJIA OK,IIK, Y, 3
BBejenue D (ouHasau | Y1, Y2, ¥3, Y4,
3a04Has 31, 32,
Pazgen 1. 3/1eKTpoTeXHUKA bopb OK 01, OK 02,
Tema 1.1. DaexkTpuueckoe | YO Y1, 31, 00yueHus) IIK 2.2
mnoJie OK 01, OK 02,
IIK 2.2
Tema 1.2. Jnekrpuueckwue | T Y1, Y2, 31, KP Nel Y1, 31,
I[el1 MOCTOSAHHOI'0 TOKa JIP Nel, Neo2 OK 01, OK 02, OK 01, OK 02,
CP Nel IIK 2.2 IIK 2.2
Tema 1.3.| YO Y1, 31,
JJ/IeKTPOMarHeTu3sm OK 01, OK 02,
IIK 2.2
Tema 1.4. DJnekrpuueckue | T yi, ¥2, 31, KP No2 Y1, 31,
Leny rnepeMeHHoOro Toka JIP Ne3, Ne4 OK 01, OK 02, OK 01, OK 02,
CP Neo2 IIK 2.2 IIK 2.2
Tema 1.5. Tpexdasubie | T Y1, Y2, 31, KP No3 Y1, 31,
nenu JIP Ne5 OK 01, OK 02, OK 01, OK 02,
IIK 2.2 IIK 2.2
Tema 1.6.| T Y1, Y2, 31,
TpancdopmaTopsl JIP N6 OK 01, OK 02,
IIK 2.2
Tema 1.7. Jnekrpuueckue | /IP No7, No8 yi, ¥2, 31,
U3MepeHus OK 01, OK 02,
IIK 2.2




Tema 1.8. Jnekrpuueckmue | YO Y1, 31,
MaIIMHbI nepeMeHHOro OK 01, OK 02,
TOKa IIK 2.2
Tema 1.9. Jnekrpuueckwue | /IP No9 yi, ¥2, 31,
MaIIMHbI MOCTOAHHOIO OK 01, OK 02,
TOKa IIK 2.2
Tema 1.10. OcnoBbl | YO Y1, 31,
3JIEKTPONIPUBOJA 3awjuma OK 01, OK 02,
pegepama, IIK 2.2
deMoHCmMpayus
npeseHmayuu
Tema 1.11. Ilepepaua wu | YO yi, 31,
pacrpejeieHue IeK- OK 01, OK 02,
TPUYECKON IHePruu IIK 2.2
Pa3gen 2. J/1eKTpOHMKA
Tema 2.1. IToxynpo- T yi, ¥2, ¥3, 31,
BOJHUKOBBIE PHOOPHI JIP Nel0, Ne11 | OK 01, OK 02,
IIK 2.2
Tema 2.2. HNurerpansbHblie | YO Y1, Y4,
CXeMbl MUKPO03J/IeKTPOHUKH OK 01, OK 02,
IIK 2.2
Tema 2.3. IIpubGopbr u | JIP Nel2 Y1, Y2, V3, 31,
yCTPONCTBA UHAUKALMHU OK 01, OK 02,
IIK 2.2
Tema 2.4. Bompsamvurenau v | T yi, Y2, y3, 31,
CTabW/IM3aTOPbI JIP Nel3 32,
OK 01, OK 02,
IIK 2.2
Tema 2.5. JneKTpoHHbIe | T Y1, Y2, Y3, 31,
YCH/IUTE/TH JIP Ne14 32,

OK 01, OK 02,




IIK 2.2

Tema 2.6. JaeKTpoHHbIe | T yi, Y2, ¥3, 31,
reHepaTropbl JIP Nel5 32,
3awuma OK 01, OK 02,
pecepama, IIK 2.2
deMoHcmpayus
npe3eHmayuu
Tema 2.7.| T Y3,
Mukpornpouneccopsbl U | 3awuma OK 01, OK 02,
MHKpo-IBM pecpepama, IIK 2.2
deMoHcmpayusi

npeseHmayuu




3.2 KogudukaTop oLeHOUHBIX CPe/JCTB

@DYHKIMOHA/IbHBIV TIPU3HAK
OLIeHOYHOI'0 Cpe/CTBa
(TUI KOHTPOJIBHOTO 3a/iaHMUS])

Kop otieHouHOro cpenctsa

YO YO
JlabopaTopHasi pabota Ne n JIP Ne n
TecTrupoBaHue T
KonTpoJsibHas paborta Ne n KP Ne n
3ajaHus Jj1s1 CaMOoCTOsITeTbHOM pabotel | CP

OJK3aMeH




4. 3ajaHus /i OLleHKHU O0CBOEHHSA AUCIHUII/TAHBI

TEKYIIUN KOHTPOJIb

Bomnpocs! Aj1s1 yCTHOr0 onpoca
no Tteme 1.1. JeKTpuueckoe mnoJie

1. Cdopmymupyrite 3akoH KysoHa.

2. [laiiTe onpejesieHHe 3/1€KTPOCTaTUUECKOTrO MOJIA.

3. [laiiTe orpejeneHve HarpsUKeHHOCTH 37€KTPUYECKOr0 TMO0Jis, Ha30BUTE
eJMHULIbI U3MepeHUs.

4. Ha3zoBuTe popMy/ly HarpsLKEHHOCTU M0JIsl TOUEUHOr0 3apsifia.

5. [laure orpefesieHre TIOTeHLMana, Ha30BUTe eUHULIbI K3MepPeHUSI.

6. [aute onpeneneHre HaNpsDKeHWs], HA30BUTE eIUHULIBI K3MEpPEHMUSI.

7. Hapucyute CW/IOBble JWHUKA W SKBUIOTEHL[MA/IbHbIE TTOBEPXHOCTU TIO/S
TOYEYHOI'0 OTpULIATe/IbHOI'O 3apsifia, Iapa//lejibHbIX pPa3sHOUMEHHO 3apsiKeHHBIX
IJIaCTUH.

8. UTo Ha3bIBaOT MOBEPXHOCTHOU MJIOTHOCTHIO 3apsifa’?

9. B uem 3ak/itouaeTcs siBJieHHe 3/IeKTPOCTaTUUeCKOU UHAYKLUN?

10. B uem 3ak/rouaeTcs siBjieHUe M0JIIpU3aLium?

11. Yto Takoe KOHAeHCATOp?

12. 3anumute GopMyay 3/71€KTPOEMKOCTH KOHJleHCaTOpa, HA30BUTE eUHUIbI
V3MepeHUs.

13. 3anumiMte (QopMmysly eMKOCTH IIJIOCKOTO KoHAeHcaTtopa. Kak W3MeHUTCS
€MKOCTb, eC/IM PaCCTOSTHUE MeK/y IJIaACTUHAMHW YMEHbIIUTh B 2 pa3a, IJIoa/b MIacTUH
YMEHBLIUTH B 3 pa3a?

14. 3anuivTe (popMyy SHepruu 3apsyKeHHOT0 KOHZeHCcaTopa.

15. Ha3oBuTe 3aKOHBI 10C/Ie0BaTe/ILHOIO COeJVHeHUsI KOHZIeHCaTOpPOB.

16. Ha3oBuTe 3aKOHBI Napasule/IbHOI'O COeIMHeHNs] KOH/IeHCaTOPOB.

no Teme 1.3. J/1eKTpoOMarHeTusm

[aiiTe oripefiesieHrie MarHUTHOTO T10JIs, HA30BUTE €ro CBOMCTBaA.
[avite onipesiesieHe MarHUTHBIX JIMHUM.
YTo MpUHUMAIOT 3a HarpaB/eHUue MarHUTHBIX JIMHUAW?
Cdopmynupyiite ripaBuio 6ypaBurKa.
CdopmynupyiiTe MpaBuIo MpaBOM PYKHU.
[atiTe onpesiesieHue, 3anuiurTe (OpMyy MarHUTHOW UHAYKLIMM, HA30BUTE
eIUHULIbI U3MepeHUs.

7. CdopMynupyiiTe rpaBUIo JeBOM PYKH.

8. [aliTe omnpejeneHue, 3anuiinTe (popmMy/Ty MarHUTHOTO TTIOTOKA, HA30BUTE
eIMHUI[bI U3MepeHUs.

9. [aiiTe onpesiesieHre abCOMOTHONM MarHUTHOM TTPOHUI[A€MOCTHU U
OTHOCUTE/IbHOM MarHUTHOW MPOHUIIaeMOCTH.

10. 3arnuivTte GpopMyny HanpsPKeHHOCTh MarHUTHOTO T10/15, HA30BUTE eMHUI[bI
V3MepeHUsl.

Uk whE



11. B ueM rjaBHOe OT/IMYME HATPSPKEHHOCTA MAarHUTHOTO MOJISi OT MarHUTHOU
VHAYKLAN?

12. ChopmynupyiiTe 3aKOH TOJIHOT'O TOKa.

13. [Haiite oripefienieHue heppoMarHUTHLIX MaTepyasioB.

14. Ha3oBuTe npUurHy HaMarHMunuBaHs BeLLeCTB.

15. O6BsicHUTE SIBJIEHHE MarHUTHOT'O TUCTepe3uca.

16. Chopmynupyite 3aKkoHbl Kupxroda /i1 MarHUTHBIX LierNen.

17. JlaiiTe oripefie/ieHUe sIBJIeHUS 3/IEKTPOMarHUTHOU UHAYKLIUU.

18. Cchopmynupyrite nipaBusio JleHna.

19. Chopmynupyiite 3aKOH 3/1€KTPOMarHUTHOM UHAYKIIUMU.

20. B yeMm 3ak/royaeTcs siBjileHue CaMOUHAYKLWU.

21. JauTe onpeneneHrue UHAYKTUBHOCTH, HA30BUTE eUHULIbI U3MEPEHUS.

22. B uem 3ak/itouaeTcs siBjieHHe B3aUMHOW UHYKIAU?

23. 3anuimmTe GOpMyJly IHEPTUA MarHUTHOTO TIOJISL.

no Tteme 1.8. JeKTpHueckue MalIUHbI IEPEMEHHOr0 TOKA

1. [awTe ornpefiesieHe aCUHXPOHHOIO JIBUTaTeIs.

2. Tlouemy fBuUrartesib Ha3bIBalOT «aCUHXPOHHBIM»?

3. Ha3zoBuTe OCHOBHBIE 371eMeHThbl KOHCTPYKIMU Tpex(a3HOro aCUHXPOHHOTO
JIBUTaTeJIsl.

4. OnuivTe YyCTPOKWCTBO CTAaTOpa.

5. OnuimTe yCTPOUCTB KOPOTKO3aMKHYTOI'O POTOPa.

6. OnuimTe yCTPONCTBO (ha3HOTO pOTOPA.

7. B dyem 3ak/iwoyaeTcsi TIDUHLUIT JeHCTBUS Tpex(da3HOro aCHHXPOHHOTO
JBurareJsis?

8. [laiiTe onpeiesieHre U 3anuinuTe (OPMYJy CKOJTb)KEHUS.

9. Yrto npou3ouzeT, eC/ii CKOJIbKeHue JOCTUTHeT KpUTUUYeCKOro 3HaueHUs1?

10. B kakoM nmpejesie JIeXAT 3HaueHWEe CKOJIBXKEHUSI IS aCUHXPOHHBIX
ABUTaTesiel 001[ero Ha3HAUeHUs?

11. Kak cBsi3aHbl CKOpPOCTh BpallleHUsi MarHUTHOTO TIOJiI M 4MC/I0 OOMOTOK Ha
craTtope JBuraress?

12. Ha3oBuTe MeTOAbl PperyjvpoBaHWs YaCTOTbl Bpall[eHWs aCUHXPOHHOIO
JBUTaTeIsl.

13. Kakue 1oTepy BO3HHUKAIOT MpU paboTe ABUTATE/IS?

14. Kak ornipepensiercsa KITI?

15. Ot uero 3aBUCUT KO3 (ULIMEHT MOLHOCTU aCUHXPOHHOTO JBUraTesisl U KaK ero
onpezenuTsb?

16. KakuMu OCTOMHCTBAMH 00/1a/1aeT aCUHXPOHHBIN JIBUTATeh?

17. KakoBbI HeZJOCTaTKA aCUHXPOHHBIX JIBUTaTe1en?

18. I'e UCIi0/1b3y10TCSA aCUHXPOHHBIE [iBUraTe/n?

no Tteme 1.10. OcHOBBI 3/1IEKTPONPUBO/a
1. Kakue BU/bI IPUBO/OB Bbl 3HaeTe?

2. TlepeuncnuTe OCHOBHBIE TIPEMMYILIECTBA 3JIEKTPONPHBOJA MO CPAaBHEHHUIO C
APYTMMU BUZ,AMU TIDUBO/IOB.



3. [auire onpepesieHue 3/1€eKTPONIPUBO/A.

4. TlepeurciuTe OCHOBHBIE 3J/IEMEHTHI JJIEKTPONPUBOAA W 0O0BsSCHUTE WX
Ha3HaueHue.

5. Kakve BBl 3HaeTe peXWMbl pabOTBl 3/I€EKTPO/IBUTaTesiel,, Ha30BUTE UX
0COOEHHOCTH.

6. UTo sAB/IsIeTCSI OCHOBHBIM KPUTEpHEM BbIOOpa MOIIHOCTH 3/IEKTPO/IBUTATe/ s ?

7. Kakou wmaTepuasn, MpUMEHsSeMbIM B 3/IEKTPOJIBUTaTesIX, UMeeT HauMeHbliee
3HaueHue [0MyCTUMOU TeMrepaTyphl HarpeBa?

8. Eciu wucnosb3oBaTh JABUraTeslb TOBBIIIEHHOW MOIIHOCTH, K YeMy 3TO
ripuBezieT?

9. Ecm wucnosb30BaTh [BUraTe/lb 3aHWKEHHOW MOLHOCTH, K YeMy 5TO
ripuBezieT?

10. Kak BbIOMpAIOT MOIIHOCTb [JBUTATe/s] TIPHU TIPOJIOJKUTETHHOM —DeKhMe
paboThI?

11. Kak BbIOMparOT MOIIHOCTh JBUTATesi TIPU KPAaTKOBPEMEHHOM DeKHhMe
paboTHI?

12. Kak BBIOMPAIOT MOIIHOCTb /JBUTATeNs] TIPU ITTOBTOPHO-KPAaTKOBPEMEHHOM
pexxume paboThI?

13. Kakue OCHOBHbIE BU/IbI 3alUT 371eKTpO/IBUTaTeen JIOJIXKHBI
TpelyCMaTpUBaThCI B CXeMaxX aBTOMAaTAUeCKOrO yIipaB/IeHUs 3JIEKTPOIPUBOIaMU?

no Teme 1.11. Ilepegaua u pacnpe/eneHue 3/IeKTPUUECKON IHEPTrUU

[anTe orpepeneHyie 371eKTPUUECKUX CETEU.
Kakue Tpe6oBaHUS TIPEIBSBISIOTCS K 37IeKTPUUECKUM CEeTSIM?
[To KakuM TIpM3HaKaM K1acCU(MULIMPYIOT 3/IeKTpUUeCKre CeTU?

4. HazoBuTe KIacCU(PUKALIMIO 3/7€KTPUUYECKUX CeTeld MO0 Ppojy TOKa; Mo
HOMUHA/IbHOMY HarpsKeHUHO.

5. HazoBute KnaccU(pUKalUIO 31€KTPUUECKUX CeTed M0 KOHCTPYKTUBHOMY
VICTIOJTHEHUIO.

6. Ha3zoBuTe kiaccudukaiyio 3/1eKTpUUECKUX CeTel 10 KOH(UTypalyu.

7. HazoBute kmaccudukaluio 3/IeKTPUUECKUX CeTel 10  BBITIOJHSIEMbIM
(GYHKLUSAM.

8. HaszoBuTe  knaccuuKalMio  37€KTPUYECKMX  CeTeld 1O  XapaKTepy
noTpebuTesiei.

9. HaszoBuTe KnaccudUKalio 37eKTPUUECKUX ceTeld 10 peXuMy paboTbl
HeUTpaIu.

10. Kak npoBOJAT pacueT NpOBOJOB MO AOMYCTUMOM MOTepe HANpPsSHKeHUs ?

11. Kak npoBOJAT pacueT NpoBOJOB 110 JOMYCTUMOMY HarpeBy?

12. Ha3oBwuTe criocobbl yueTa ¥ 5JKOHOMUU 37IeKTPOIHEPTUMU.

13. Kako#i TOK 10 TIpaBW/IaMH TeXHWKH 0€30T1aCHOCTH TIPUHSAT 3a 06e3yC/0BHO
OMacCHbIN?

14. TIpy Kakom TOKe HacCTyIaeT CYAOPOKHOe COKpall[eHHWe MBI U Yel0BeK
OKa3bIBAaeTCsI He B COCTOSSHUM CaMOCTOSTE/LHO pa3kaThb Ma/blbl U OCBOOOAMTHCS OT
TPOBO/Ia, HAXOALLIETOCS M0/l TOKOM?

15. TIpy KaKOM TOKe HaCTyIlaeT rapajny AblXaHusd U cepjLa?

16. UTto Takoe 3alliUTHOE 3a3eMJieHue?

wWwne
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17. [Touemy Heo6x0IUMO 3a3emiieHUe?
18. Kak ocy1iecTBisieTcs 3a3eMiieHye?

no teme 2.2. VIHTerpanbHbie CXeMbl MUKPO03/IEKTPOHUKHU

[aviTe onpesiesieHe UHTETPaIbHOM MUKPOCXEMBI.
Kakue 3a/jaun Ob1/M peliieHs! ¢ romoirbio UMC?
Uto Takoe snemeHT UMC? IIpuBenute ripyumepsil.
Uto Takoe komroHeHT IMC?

5. HazoBute knaccubukaumrwo HMIMC 110 cTereHM WuHTerpayuu (KOJIMYECTBO
3/7IEMEHTOB B KPUCTAJe).

6. Ha3oeute Knaccudukaumo VMMC Mo TexXHO/JIOTMH H3rOoTOB/IeHHS (CriocoO
W3rOTOBJIeHHs, 0COOEHHOCTH).

7. HazoBute knaccudukanuo MMC 1o Buay obpabatbiBaeMoro curHana (asis
yero mpejHa3HaueHbl, e UCTIOIb3YI0TCsI, 0COOeHHOCTH).

8. HaszoBuTe akTHBHBIE 3/IeMeHTHI UHTerPa/IbHbIX CXeM.

9. HaszoBuTe raccuBHbIe 3/1eMeHTbI UHTerPa/IbHBIX CXeM.

10. I'me npumeHstoT aHanorossle UMC?

11. T'ne mpumensitoT LudpoBbie UMC?

W

Kontponvpyemsie komnerenuu: OK 01, OK 02, [IK 2.2

KpuTepuu O1[eHKH YCTHBIX 0TBETOB 00yJaroIuXCs:

«5» 0a/IJIOB BBICTAB/IAETCA 00y4arOIEeMyCs, eC/Iu:

1) obOyuaromuiics TOSHO W3/1araeT MarTepuas, [aeT TMPaBUWIbHOe Oripe/ie/ieHue
OCHOBHBIX ITOHSATUH;

2) obHapyKuBaeT TIOHMMaHWe MaTepuasia, MOKeT 00OCHOBaTb CBOM CYKAEHUs,
NIPUMEHUTb 3HaHWs Ha TpaKTHKe, TPUBECTH HeoOXoAuMble TPUMeEpPbI He TOJBKO W3
yueOHHKa, HO U CaMOCTOSITe/TbHO COCTAB/IEHHBIE;

3) u3maraeT MaTepuas T0C/Ie[JOBaTe/IbHO U TPaBUIBHO C TOUKU 3PeHHS HOPM
JTUTEpPaTypPHOTO SI3bIKa;

4) oTBeUaeT CaMOCTOSITETbHO, O3 HABOAIITUX BOITPOCOB TIPEIToZiaBaTelIsl.

«4» 0a/u1a BBICTAB/IAETCS O0ydaromiemMycsi, ecid oOydyaroIUiCs /1aeT OTBET,
y/IOBJIETBOPSIIOILMI TeM >Xe TpeOOBaHUSIM, UTO U [ijIsi OLIEHKU «5», HO JomyckaeT 1-2
olIMOKHM, KOTOpble caM >Xe HCIpaB/sieT, U 1-2 HejouyeTa B TOC/Ie[0BAaTebHOCTA M
S3bIKOBOM O()OPMJIEHUU K3/1araemMoro.

«3» 0a/1a BBICTABJ/ISAETCS 00ydaromiemMycsi, ecid oOydJaroIuiics oOHapy>KUBaeT
3HaHMe ¥ TIOHMMaHKe OCHOBHBIX TI0JIOXKeHUM JJaHHOU TeéMbI, HO:

1) u3naraet MaTepuas HeTIOJTHO U /IONTyCKaeT HETOYHOCTH B OTpe/ie/IeHUH TIOHSITUM
W (popMyJTUPOBKe TIPaBUIT;

2) He yMeeT [JOCTaTOYHO T/IyDOKO U Zi0Ka3aTeJlbHO 000CHOBAaTh CBOU CYXKAEHUS U
TIPUBECTU CBOU TIPUMEPBI;

3) u3jaraeT Marepua/yl HeTOC/Ie[JOBaTe/IbHO W JIOMyCKaeT OIIHOKHA B S3BIKOBOM
ohopM/IeHNH H3/1araeMoro.

«2» 0a/1a BBICTAB/IAETCS 00ydaromemMycs, ecid oOyyJaroiuiics oOHapy>KUBaeT
He3HaHWe Oosibllleli YaCcTM COOTBETCTBYIOLETO BOIPOCA, [OMyCKaeT OIIMOKA B
dbopMynMpoOBKe oOrpefie/ieHUi U TIpaBWJ/I, MCKa)Kaloll[ie UX CMbICT, OecropsiiouHo U
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HeyBepeHHO M3/laraeT MaTepuasl; OTMeYarTCs TaKye HeZloCTaTKU B TIOJTOTOBKEe, KOTOpbIe
ABJIAIOTCSI  CePhe3HBIM TIPETSITCTBHEM K  YCIEITHOMY OBJIaIeHUI0  TTOC/IeyHOIINM
MaTepUasioM.



TecToBbIe 3ajaHUsA
o pasgeay 1. D/IeKTpOTexXHHUKa

MeToguuecKkue peKOMeHAALUM K TeCTy

Tect cocraBnen B 10 BapuaHTax, COAEpPXWT 7 3aflaHWM; BK/KOUYaeT 3ajaHus,
HaripaBJ/ieHHbIe Ha MPOBEPKY TeOPeTUUECKUX 3HAHUU U MPAKTUYECKUX YMEHUM.

Bpewmst Ha TOATOTOBKY U BBIMIOJIHEHUE TeCTa: 45 MUHYT.

[1pu ripoBejeHNY TeCTa MPOBEPSIOTCS C/ie/lytollie YMeHUsT U 3HaHUS:

yMeHMsI

- POM3BO/UTh PacyeT MapamMeTPOB /IeKTPUUECKUX 1ierel;

3HAHUA

- MeTO/bI TTpeobpa30BaHMs 3/IEKTPUUECKOM SHEPrH;

- CYLLIHOCTb (pM3UUeCKHX TIPOLIeCCOB, TIPOUCXO/ISAIINX B 3/IEKTPUUECKUX U MarHUTHBIX
1[eT1sIX;

- MOPSIZIOK pacueTa UX apaMeTpOB.

KonTpompyemsie komnereHiuu: OK 01, OK 02, I[IK 2.2

OTBeThI
BapuaHT 3agaHus

1 2 3 4 5 6 7
1 b b r b b b r
2 A A b A A B B
3 b B r A B B A
4 B B b b b b B
5 A b b r B A b
6 A A r B A b I3
7 r r B A B b B
8 B r r b A b b
9 B B r A A b B
10 b b r B b b A

Bapuanr 1

1.Kako# 13 NpoBOZIOB O/JTMHAKOBOIO JaMeTpa U AJIMHbI CUJIbHee HarpeBaeTCs — MeHbIM
W/ CTaslbHOM TIPU OJTHOM U TOM >Ke cujie ToKa? ¥YjelbHOe CONPOTHUB/IEHUE Meu -

1,7 - 10°0Om*m, ctamu - 12 - 10%0m-m.

a) MenHbIit

6) CrasibHOMN

B) Oba rpoBo/ia HarpeBarTCs OANHAKOBO

2. CKOJIBKO 111€CTHUBOJIbTHBIX JIaMIIOUeK He0OX0AUMO B3SITh [Jisl €JI0UHOM TUP/ISTH/IbI, eC/in
HarpspkeHue cety 127B7?

a) 37 wr. 6)21mr. B)40 mmT.



3. OnpenenuTh COMPOTUB/IEHME JIaMITbl HAKA/IMBaHUSA , eC/IM Ha Hel HamrcaHo 60 Bt u
220B

a)4840Om 6)4860M B)6840M r)8150Mm.

4. Cxema COCTOUT U3 OJHOr'0 Pe3UCTHMBHOIO 3jieMeHTa C corpoTtuBieHveM R=110 Owm.
Hanpsokenne Ha eé 3axkumax u= 220 - sin 314t. Onpefenvre rokas3aHus amIiepMeTpa U
BOJIbTMeTpa.

a) I=1A, U=220B

6) 1=1,4A,U=156B

B) [=0,7 A, U=220B

r) [=1A, U=156B

5. llenb mepeMeHHOTO TOKa COZEPKUT JIaMITy HakaiuBaHusl. Kak n3MeHsieTcs 1o ¢ase TOK
Y HanpsbKeHWe B ATOU Liernu?

a) Tok oreperkaeT HarpspKeHHe Ha yroJ /2

6) HanpsbkeHue ¥ TOK COBMa jatoT 110 (hase

B) HanpsbkeHue onepekaeT TOK Ha yros /2.

6. CuMMeTpHUUHas Harpyska Coe/liHeHa «3Be3fou». JInHeliHOe HaripsbkeHue paBHO 380B.
Havigure ¢a3Hoe HarnpsokeHue?

a) 127B 6) 220B B) 380B

7. VI3meputenbHbIi TpaHChoOpMaTOp TOKa MMeeT 0OMOTKU ¢ uucyioM BUTKOB 20 u 100.
OmnpezenuTh ero Ko3G@UIeHT TpaHCHOopMaLUu.

a) 50 6) 0,02 B)98 r) 0,2

Bapuanr 2
1. B Kakux @Iyyasix TIIpUXOJWUTHCS TIPUMEHSTb Tlapaj/ulesibHOe  COeJWHeHue
KOH/IeHCaTOpOB?

a) Jnst mosrydeHyst 60/IBIINX eMKOCTeH

6) [lnist yyuriieHus 3ariaca TpOYHOCTH U30JIALMY KOH/IeHCaTopa

B) /lis mosiyyeHus1 Masiol EMKOCTH.

2. 1Ba pesucropa: Ri=4 OmM, R,=6 Om coejvHeHbI T0C/Ie0BaTe/IbHO U BK/IIOUEHbI B
3/IeKTpAYeCKyr0 ceTb. Ecim HampspkeHWe Ha pesuctope R, paBHo 12 B, To HampsbkeHue
5JIEKTPAUYECKOW CeTU PABHO:

a)20B 6)24B B)36B.

3. Onpegenuts TOK Is, MOAXOASIINK K y3/Ty LIENH MTOCTOSTHHOIO TOKA, eC/Id TOKU B BETBSIX:
L=-3A, L=2A,13=4A,1,=-4A.

a)12A  6) 1A B)6A T1)-7A

4. TlonHast moTpebsieMasi MOIITHOCTb Harpy3ku S = 240 kBA, a akTMBHasi MOIIIHOCTb P=
=150 kBT. Onpegenute Ko3(PPULMEHT HArPy3KH.

a) cos ® =0,625 6)cos@ =1,6 B)cos ¢ =10% r)cos ¢ =0,9

5. B Kakux c/lyuasgx TOK B HYJIeBOM IIpOBOJe paBeH 07?

a) Ilpy cuMMeTpHUYHOM Harpyske

6) ITpu HeCUMMETPUYHOU Harpy3Ke.

6. CuMMeTpuYHasi Harpys3ka COeJVHEHa «TpeyrojibHUKOM». [Ipy mu3aMepeHun (Ha3HOro
TOKa amriepMeTp Tiokasain - 5 A. Uemy OyzieT paBeH TOK B JIWHEMHOM IPOBO/ie?

a)5A 06)7,05A B)8,65 A r)29A

7. Y camoBoro ofHO(Ma3HOro TpaHcpopMaTropa HOMUHA/IbHOE HarpsbkeHue Ha Bxoze 3000
B, Ha Beixogie 500 B. Onpenenutb Ko3dduiieHT TpaHCchOpMalLyii.

a) 60 6)0,16 B)6 r) 600



BapuanT 3
1. Kak u3MeHHUTCsl HarpsbkeHre Ha BXO/HBIX 3aKMMaX 3/1eKTPUUYeCKOU 1ienu MOCTOSIHHOTO
TOKa C aKTUBHBIM 3JIEMEHTOM, €C/IM TapasieJibHO UCXOJHOMY 3JIEeMEeHTY BK/IHOUUTH ellé
OJIVH 3/IeMeHT"?
a) He uamenutrcst 0) YMEHBIIUTCS ~ B) YBEIUUUTCS
r) s oTBeTa HeIOCTaTOYHO JIaHHBIX
2. Tlo kKakOMy 3aKOHy MOJKHO  OIpeJeIuTb KOJUYEeCTBO TeI/IOThl, BbIJe/IseMoe
TIPOBOJJHUKOM C TOKOM?
a) 3akoHy Oma 6) 3akoHy Ammnepa B) 3akoHy [Dxoyns-JleHiia r) 3akony KysoHa.
3. B ojekTprueckod CceTHM TIOCTOSIHHOTO TOKAa HarpsbkeHWe Ha 3aKMMaX MCTOYHHKA
9/1eKTpo3Heprud 52 B. HampsbkeHne Ha 3akumax Totpebutens 50 B. OmnpegenuThb
MOTEPI0 HaMpsDKeHUs Ha 3a)KUMax B MPOLeHTax.
a)l% 6)2% B)3% r)4 %
4. llenb mepeMeHHOTO TOKa COJEpPXUT KOHjleHcaTop. Kak u3MeHsieTcst 1o (a3e TOK U
HarpspKeHWe B 3TOU Liernu?
a) Tok onepeskaeT Hanps>KeHWe Ha yroJ /2
6) HanpsbkeHue ¥ TOK COBMA/iatoT 110 (haze
B) HanpspkeHue orepekaeT TOK Ha yroum /2.
5. Kak n3MeHUTCS UHAYKTHUBHOE COTPOTUBJ/IEHHE C YBe/IWUEeHWEeM YaCTOThI?
a) He usmenutcsti 0) YMEHBIIUTCS B) YBeJIUUUTC.
6. JluHeuHbld TOK paBeH - 5,8 A. Paccuwuraiite (asHbIM TOK, €C/IM CUMMETPHUUHAs
Harpy3kKa COeJJMHeHa «3Be3Z0i».
a)8,12A ©6)10A B)58A T1)335A
7. ObMoTKH Tpexda3HOTo reHepaTopa CoeIMHeHbI «TPeyTroIbHUKOM». CKOJIBKO JTMHEMHBIX
TIPOBOJIOB TOAXOAUT K reHepaTopy?
a)3 06)4 B)2 1)6

Bapuanrt 4

1. Kakoi 13 NpoBOJOB OJJMHAKOBOM JIMHBI U3 OHOTO U TOTO K€ MaTepuasa, HO pa3HOro
[iiameTpa, CAJIbHee HarpeBaeTCs MpU OJHOM Y TOM Ke TOKe?
a) Ob6a rpoBo/la HArpeBarTCsl OJJUHAKOBO
6) CunbHee HarpeBaeTCst TIPOBOJL C OOJBIIINM UAMETPOM
B) CubHee HarpeBaeTCsi MPOBO/ C MEHBIIIUM JMaMeTPOM

2. Onpeaenutb 00ITlee COMPOTUB/EHWE LMW TIPU Mapasiyie/IbHOM COeAMHEeHUH 2-X
noTpebuTeNeM, CONPOTHB/IeHHEe KOTOPBIX 1o 50 OM?
a)1000m 6)500M B)250M T1)2,50M
3. DneKTpuyeckoe cornpotusieHue yenoBedyeckoro tesa 3000 Owm. Kakou TOK mpoxoauT
yepes Hero, eCyI Yesj0BeK HaXOAUTCA M0/ HarpsbkeHueM 220 B?
a)1I9MA  6)73MA B)20MA r) 50 MA.
4. Ilpyu nocienoBaTe/lbHOM COeJWHEHWU Pe3UCTOpa, KaTyLKA UHAYKTUBHOCTH,
KOHJIeHCaTopa OKa3ajoCh, YTO TOK OTCTAaeT OT HaNpsDKeHUsT Ha HEKOTOpbId yroja. Uto
MOJKHO CKa3aTb O XapakTepe Harpy3ku?
a) [IpeobajaeT eMKOCTHOE COTIPOTHB/IEHHE
0) ITpeob/iaziaeT UHAYKTUBHOE COTIPOTHBJIEHHE
B) IIpeob6sasiaeT akTUBHOE COTIPOTHB/IEHHE, @ UHAYKTUBHOE U eMKOCTHOE PaBHbI.
5. CuMMeTpHUHas Harpy3ka coeJJiHeHa «TPeyrojJbHUKOM». JINHeliHOe HaTlpshkKeHre paBHO
220B. HaiiguTe da3Hoe HampsikeHUe?
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a) 127B  6) 220B  B) 380B.

6. B Tpex(a3sHyto ceTb C nuHelHbIM HarpsbkeHueM 380 B Bk/touaroT Tpex@asHbIi
JBUTaTeNb, KaXKas U3 00MOTOK KOToporo paccunrtaHa Ha 220 B. Kak ciemyeT coeJUHHUTD
0OMOTKHU JBUTATEIS?

a) TpeyronbHUKOM

0) 3Be3moit

B) [IBUraresib HeJb3s1 BK/IFOUATh B 3Ty CETh

r) MO)XHO TPeyroJbHUKOM, MOKHO 3Be3/I0H.

7. Cuna Toka B nepBrUYHOM 0O0MOTKe TpaHchopmartopa - 0,5A, BO BTOPUUHOU O0OMOTKe -
0,25A. Onipegenuth ero K03 duiieHT TpaHchopMaLivu.

a) 2 6) 0,125 B) 0,5 r) 1,25

BapuanTt 5
1. Kakoii criocob coefimHeHUsI ICTOUHHUKOB TI03BOJISIET YBEJIMUUTD HaTpsbKeHre?
a) [locnenoBarenbHOe coeJUHEHUE
0) [TapanienpHOE CoeqUHEHHE
B) Cmel1aHHOe COeIUHEHNE.
2. Tlo MpOBO/IOUHOM CIUpanu, CONPOTUB/IEHHWE KOTOPOW B HarpetoM cocTosiHid 50 Owm,
TeyeT TOK 2A. Kakoe KO/1MUeCTBO TeIIOThI BbIZEIUT 3Ta CIIUpPasb 38 5 MUHYT?
a) 25 k/bk  6) 60 k/I)x  B) 7,5k/K.
3. DnekTpuueckoe compoTuBieHue yenoBeueckoro Tefaa 5000 Om. Kakoil TOK MpOXOAUT
yepes Hero, ecjiM YejioBeK HaXOAUTCA Moz, HarpskeHuem 220 B?
a)44 A 6) 0,044 A B)0,02A r) 0,2A
4. Cxema COCTOUT U3 OJHOI'0 PEe3UCTHMBHOIO 3jieMeHTa C corpoTtuBieHueM  R=50 Owm.
Hanpsokenne Ha eé 3axumax u= 220 sin 628t. Onpegenure nokasaHusi amriepmerpa U
BOJIbTMETpa.
a)l =44 A, U=220B
6)I=4,4A, U=156B
B) [=3,12 A,U=220B
r)1=3,12 A, U=156 B.
5. Llenb mepeMeHHOro TOKa COAEPKUT KaTYILIKy WHAYKTUBHOCTU. Kak M3MeHsieTCs 10
(aze TOK U HarpspKeHWe B 3TOU Lienu?
a) Tok onepeskaeT HanpspKeHWe Ha yroJ 1/2
6) HaripsbkeHre ¥ TOK COBIMa/IatoT 110 ¢a3se
B) HanpsbkeHue onepekaeT TOK Ha yros /2.
6. KakoBo cooTHolleHHe MeXAy (a3HbIMM U JIMHEWHbIMHA HarpsDKeHUsIMA — TIpU
coeJMHEHUU TIOTpebuTe el 3/IeKTPOIHEPTHH «TPeYTObHUKOM.
a)Un=U¢p 6)Un= 1,73-Ud B)Ud= 0,707 Un.
7 . K ueMy npuBoAuT 0OpBIB BTOPUYHOM 11K TpaHChOopMaTopa ToKa?
a) K KopoTKOMy 3amMbIKaHUIO
6) K pexxumy X0/10CTOTO XOZa
B) K MOBBILLIEHUIO HATPSKEHUST
r) K nosiomke Tpanchopmaropa
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Bapuanrt 6
1. B 3/1eKTprUecKy*o Ljellb Napasule/ibHO BK/IFOUeHbI iBa pe3ucTopa C CONpPOTHUBIIEHHEM
20 Om u 100 Om. Hanpsikenune Ha Bxoge 220 B. OnpepenuTe TOK Ha Hepa3BeTB/IEHHOM

yyacTke.

a) 13,2 A 6) 0,075A B)7,2A r) 1,8 A

2. B KakuMx (Iyyasgx TIpUXOAUTbCS TIPUMEHATH Iapa/yieJibHOe COeJVHeHue
KOH/|eHCaTOpOB?

a) [nst mosmyueHust OO/bIINX eMKOCTel

6) [lns ynyuriieHus 3araca MpOYHOCTH U30JISILIUM KOH/IeHcaTopa

B) [11s1 mosiyueHus1 Majiol EMKOCTH.

3. MoLHOCTS ABUraTesisi MOCTOAHHOrO Toka 1,7 kBT. [losie3Hast MOLLIHOCTB, OT/jaBaemMas B
Harpy3ky, 1,5 kBt. Onpenenute KIII geuraress.

a) 0,8 6)0,75 B)0,7 r) 0,88

4. Kak usmeHuUTCs1 cBUT (ha3 MeXAy HarpsbkeHHeM 1M TOKOM Ha KaTyIlKe WHyKTHBHOCTH,
ecyiv oba eé rmapametpa (R u X)) oJHOBpeMeHHO yBe/IMuaTCs B TPY pa3a?

a) YMeHbIIWTCS B [IBa pasa 6) YBenmuuuTcs B /1Ba pas3a

B) He nsmenurcs r') YMEHBIIUTCS B YeThIpe pasa.

5. KongeHncatop eMkocThto C TOAK/IOUEH K MCTOUHUKY CHHYCOMZAIbHOTO ToKa. Kak
W3MEHUTCS TOK B KOH/IeHCATOpe, eC/IM YaCTOTy CHHYCOMJATbHOTO TOKA YMEHBIIUTh B 2
pasa.

a) YMeHbIINUTCA B 2 pasa

6) YBenmuuuTcs B 2 pasa

B) OcTaHeTcsi HeU3MeHHOU

r) ToK B KOH/]eHCaTOpe He 3aBUCUT OT YaCTOTbl CUHYCOM/A/JIbHOTO TOKa.

6. B cummeTpuuHoi Tpexda3Hou Lienu JuHelHbI ToK 3 A. PaccuuTaTh (ha3HbIl TOK, €Cu
Harpy3Ka COe/JUHeHA «TPeyTObHUKOMY.

a)42A 6)1,73A B)519A T1)25A

7. Kakoil pexxm paboTbl TpaHcopMaTopa II03BOJISIET OIpeAeNauTb KO3DPUIHeHT

TpaHC(hopMaLn?
a) Pexxum Harpysku 6) Pexxum xosocToro xoza
B) PeXum KOpOTKOro 3aMbIKaHUS r) Hu opvH 13 nepeuncieHHbIX.

Bapwuanrt 7
1. DnekTpuueckoe cONpoTHB/eHUe uenoBeueckoro Tesa 3000 Om. Kakoi TOK MpoXoAuT
yepes Hero, ecjiv YejioBeK HaXOAUTCSA M0/, HarpskeHuem 127 B?
a) 19 MA  06) 126 MA  B)24MA r) 42 MA.
2. B onekTpuyeckyr Lenb TMOC/IeJ0BAaTeNbHO BKJIIOUEHbl [JBa pe3ucropa C
coripotuBiienneM 10 Om u 120 Om. Harpsbkenue Ha Bxoge 220 B. Ornpefenvre TOK B
L[eTTH.
a)24 A 6)1,2A BO06A 1) 1,7A.
3. Kak ¥3MeHUTC UHAYKTUBHOE COTPOTHBI/IEHKE C YBe/IMUeHUEeM YaCTOThI?
a) He uamenutcst 0) YMEHBIIUTCS B) YBeJIUUUTCS.
4. KongeHcatop eMKOCTbi0 C IOAK/IHOUEH K MCTOUYHUKY CHUHYCOUZAIBHOrO TOKa. Kak
VM3MEHMUTCS TOK B KOHZEHCATope, eC/IM YaCTOTy CHHYCOWJAJbHOTO TOKA YMEHBLIUTHL B 4
pasa.
a) YMeHbIIUTCS B 4 pa3a
0) YBenmuuuTcs B 4 pasa
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B) OcTaHeTcsi HeU3MeHHOMU

r) Tok B KOHZjeHCaTope He 3aBUCUT OT YaCTOThbl CHHYCOUJaTbHOIO TOKA.

5. AMIMTyla cuHycouianbHoro HanpsbkeHus: 380 B, HauanmbHas asza = - 45°, yactora 50
['y. 3anuiuvre ypaBHeHHe MCHOBEHHOI'O 3HaUEeHMs 3TOr'0 HallpsyKeHus.

a) u=380 - cos( - 45°)

6) u=380 - sin (50t - 45°)

B) u=380 - sin (314t - 45°)

r) u=380 - cos (314t + 50°)

6. CuMMmeTpuYHasi Harpy3ka COeJuWHeHa «TpeyrojibHUKOM». [Ipy u3aMepeHuu (ha3HOTO
TOKa aMIiepMeTp rokasan -7 A. Uemy OyzieT paBeH TOK B TMHEMHOM IPOBOjie?

a)7A 06)12,11 A B)98 A T1)4A

7. Jlammibl Haka/IMBaHUSI C HOMUHA/IbHBIM HaripsbkeHuem 220 B BKatouaroT B TpexdaszHyro
ceTb C HarpsbkeHueM 220 B. Onipefiesiuts cxeMy COeJMHEHHs JIaMII.

a) TpexnpoBoAHOM 3Be3/01 6) UeTbIpeXIIpOBO/IHOM 3Be30i  B) Tpeyro/ibHUKOM

Bapuanr 8
1. Kakoe w3 TmpHBeNEHHBIX YTBEPXKAEHUM He COOTBETCTBYET MOC/Ie[0BaTeTbHOMY
COeJJMHEeHUIO 3JIeMEHTOB TPU TTIOCTOSSHHOM TOKe?
a) Tok BO BCcex 37ieMeHTax 1[eMy OJUHAKOB.
0) HanpspkeHue Ha 3a)KMMax LIeld PaBHO CyMMe HaIlpsbKeHU Ha BCeX er0 YUaCTKOB.
B) HampsbkeHue Ha Bcex 37eMeHTax el OJIMHAKOBO M PaBHO IO BeJMYMHE BXOJHOMY
HarpsUKeHUIO.
2. MomHoCTh ABUraress moCcTosHHOro Toka 1,75 kBT. [Tosie3Has MOLLIHOCTB, OTZaBaeMast
B Harpysky, 1,5 kBT. Onpegenvre KII/] aBuraress.
a) 0,8 6)0,75 B)0,7 r) 0,85
3. /IBa ucTOuHMKA uMerOT oOAuHakoBble 3/C U TOKM, HO pasHble BHYTPeHHHUE
coripotuB/eHus. Kakoi U3 UCTOUHHUKOB uMeeT 6osbiimii KIT1?
a) KII/I "CTOYHWKOB paBHBI.
6) IcTOYHMK C MEHBILIIUM BHYTPEHHUM COTIPOTHBIIEHUEM.
B) ICTOUHMK C OOJIBIIIMM BHYTPEHHUM COTIPOTHBJIEHUEM.
4. HaripsbkeHre Ha 3aKhMax Lelud C Pe3MCTUBHBIM 3JIEMEHTOM U3MEHSIeTCs T10 3aKOHY:
u=220 sin (314t+50°). OnpegenuTe 3aKOH U3MeHEHUs TOKa B 1jernu, ecid R=20 Owm.
a)i=11sin 314t 6) i =11 sin (314t + 50°)
B) i= 7,9 sin (314t + 50°) r)i=7,9 sin 314t
5. JIuHelHbIN TOK paBeH -5,2 A. PaccuuraiiTe (a3HbIN TOK, eC/Ii CUMMeTpHUYHasl Harpy3kKa
coeJIMHEHa «3Be370M».
a)52A 6)9A B)3A T1)25A
6. B Tpex(a3Hyto ceTb C uHelHbIM HarpsbkeHueM 380 B Bk/touaroT Tpex@asHbIi
JBUTaTeNb, KaXKasa U3 00MOTOK KOToporo paccunrtaHa Ha 220 B. Kak cienyeT coeJUHHUTD
0OMOTKHU JBUTATEIS?
a) TpeyronbHUKOM 0) 3Be370M
B) /IBUraresib HeJb3s1 BK/IFOUATh B 3Ty CETh
r) MOKHO TPeyroJbHUKOM, MOYKHO 3Be3/I0H.
7. TpancchopmaTop wumeeT 06MOTKH C umcioMm BUTKOB 200 u 450. Orpepenurts ero
Ko3(puLreHT TpaHChOpMal[vK.
a) 2,25 6) 0,44 B) 650 r) 250
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Bapuant 9
1. Tlo kKakOMy 3aKOHy MOXHO  ONpeJenuTb KOJMUYeCTBO TeIUIOThl, BbIJesssemMoe
TIPOBOJHUKOM C TOKOM?
a) 3akoHy Oma  0) 3akoHy Amriepa  B) 3akoHy /[)xoyns-JleHrja 1) 3akoHy KyroHa.
2. Ormpezenuth 00lllee COMPOTHB/EHWE IeMUd TIPYM Tapajjie/lbHOM COeAUHEeHUM 2-X
notpebuTesiel, corpoTuBieHre KOTOphIx o 200 Om?
a)2000m 6)500M B)1000M Tr)400 Om
3. MouHoCTh ABUraTesis IMOCTOSHHOTO TOKa 2 KBT. Ilosie3Hass MOLLIHOCTB, OTAaBaeMasi B
Harpysky, 1,75 kBt. Onpegenure KIIJI nBuraress.
a) 0,8 6) 0,75 B)0,7 r) 0,875
4. Karylika ¢ WHAYKTUBHOCTBIO L MoAK/IHOUeHAa K WMCTOYHUKY CHUHYCOUJAIbHOTO
HarpspkeHusi. Kak M3MEHUTCSI TOK B KaTyLLIKe, eC/IM 4aCTOTa UCTOYHMKA YBEJMYUTCH B 5
pasa?
a) YMeHbIIUTCS B 5 pa3
0) YBemuuuTcs B 5 pa3
B) YMeHBIIUTCS B 25 pa3
r) He usmenuTtcs
5. O6MOoTKH Tpexdha3HOTo reHepaTopa CoOeIMHEHBI «TPEYTOIbHUKOM». CKOJIBKO JTMHEMHBIX
TPOBOJIOB TOJAXOAUT K reHepaTopy?
a)3 6)4 B)2 T1)6.
6. CuMMeTpUUHast Harpy3Ka CoeJMHeHa «TPeYro/JIbHUKOM». JIMHelHOe HanpsKeHWe PaBHO
220B. HaiiguTe da3Hoe HampshkeHUe?
A)127B 6) 220 B B) 380 B.
7. JInHelHbIN TOK paBeH - 7 A. Paccuuraiite (pa3Hbiii TOK, €I CHMMeTPUYHasi Harpy3kKa
coeflMHEeHa «TPeyrOJIbHUKOM».
a)12,11A 6)98A B4A T1)5A

Bapuanrt 10
1. B syeKTpruecKyro Lielb Iapajjie/lbHO BK/IKOYEHBI [jBa Pe3UCTOpa C COMPOTUBIEHUEM
100 Om u 10 OM. Hanpsokenve Ha Bxoge 220 B. Onpepenvte TOK Ha Hepa3BeTBJIEHHOM
y4JacTke.
a)0,5A 6)24A B)0.04A 1) 2A
2. Kak M3MeHUTCS HamnpsbkeHWe Ha BXOJHBIX 3a’KMMaX 3J1eKTPUUeCKOW LIeMU MOCTOSTHHOTO
TOKa C aKTHMBHBIM 3/IEMEHTOM, eC/IU Tapasule/ibHO UCXOAHOMY 3JIEMEHTY BK/IFOUUTH elré
OJIVH 3/IeMEeHT?
a) He uamenutcsi 0) YMeHBIIUTCS  B) YBeTUUUTCS
r) 51 oTBeTa HEJOCTaTOYHO JaHHBIX
3. B s/eKTpruueckor CxeMe [iBa Pe3UCTHUBHBIX 3JIeMeHTa COeJWHEHbI MOC/Ie0BaTelbHO.
UeMy paBHO HaripsbkeHue Ha Bxoge ripu cusie Toka 0,4 A, ecii R; = 10 Om; R, =90 Om?
a)3,6 B 6)0,004B B)4B r) 40B
4. YKaxdTe TlapamMeTp I[IepeMeHHOr0 TOKa, OT KOTOpPOrO 3aBUCUT HWHAYKTHMBHOE
COMPOTUB/IEHUE KaTYIIKH.
a) JeicTBytolllee 3HaUeHHEe TOKA
6) HauasibHast ha3a Toka
B) [Tepuoj mepeMeHHOro TOKa
r) MakcumanbHOe 3HaueHue TOKa.
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5. B Tpexda3znyto cetb C nuHelHbIM HaripsbkeHueM 380 B BktouatoT TpexdasHbI
JBUTaTeNb, KaXK7as U3 00MOTOK KOToporo paccuntaHa Ha 220 B. Kak cienyeT coeJUHUTD
0OMOTKHU JBUTATES?

a) TpeyronearkoM  0) 3Be3moit

B) JIBUTaTe/ib He/b3s BK/IHOUATh B 3Ty CETh

r) MOXXHO TpPeyro/iLHUKOM, MOXKHO 3Be3/101

6. OOMoTKM Tpexda3HOro TreHepaTopa COeJUHEHBbI «3Be3/oi». CKOMbKO JMHEMHBIX
TIPOBO/IOB TOAXOAUT K reHepaTopy?

a)3 6)4 B)2 1)6.

7. Cuna ToKa B mepBUYHOM 00MOTKe TpaHcdopmaropa - 0,25A, BO BTOPUUHON 0OMOTKe -
0,5A. OnpenenuTsb ero Ko3d@uijveHT TpaHCHOpMaLUK.

a) 2 6) 0,125 B) 0,5 r) 1,25

KpuTepum onjeHKu:

3a KaKZplii IPaBWILHBIA OTBET, Hauuc/sieTcs: 1 6asn.

«5» - IpaBUIBHO BhITTOIHEHO 91 — 100% 3aganmuii (7 6anioB);
«4» - paBUBHO BhIMOHEHO 71 — 90% 3amanmuii (6 6anioB);
«3» - MMpaBU/IBHO BbIMOHEHO 51 — 70% 3amanutii (4-5 6asnoB);
«2» - TIPAaBUJILHO BbITIO/IHEHO MeHee 51% 3amanuii (0-3 6aioB).
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o pasjaeay 2. JJIeKTPOHHUKA

MeToguuecKue peKOMeH/AALUM K TeCTy

Tect cocraBneH B 2 BapuaHTax, COAepKUT 12 3ajgaHuil. BapuaHTel paboThI
PaBHOL[EHHBI.
Bpewms Ha OAroTOBKY U BbINo/HeHUe TecTa: 30 MUHYT.

Kontposvpyemsbie komnetenuun: OK 01, OK 02, IIK 2.2

OTBeThI
3aganus 1234|567 /8|9 10 11 12
BapuanT Nel a|r|B|6|06|B|6|T |06 r ) r

BapuaHT Ne2 B| 6| B|6|a|B|O6|T |6 r B r
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BapraHT Nel
1. CKONBKO p-n MepexozioB COeP KUT MOJTyNPOBOJHUKOBBIN JUOA?
a) Onun
0) Ipa
B) Tpu
r) UeThipe
2. Kakyto poJjib B 3/IEKTPOHHBIX CXeMaXx BbITIO/IHSAeT BapyUKari?
a) ConpoTUB/IEeHUSs
6) Kiroua
B) IHAyKTUBHOCTHU
r) EMkocTu
3. YKaxkuTe MOISIPHOCTh HATIPSDKEHWS Ha SMUTTEPE U KOJ/UIEKTOpe TPaH3UCTopa TUIa p-N-
p.
a) I'lmroc, mtoc
6) Munyc, rtoc
B) [1roc, MunHycC
r) MuHyc, MUHyC
4. Kak Ha3bIBalOT I1eHTpa/ibHYy10 00/1aCTh B T10JIEBOM TPaH3UCTOpe?
a) Ctok
6) Kanan
B) UcTok
r) Pyuen
5. B mosieBbIX TpaH3UCTOpax 3/1eMEHT, OT KOTOPOT'O [IBW)KYTCS 3apsiJbl, HAa3bIBAaeTCs. ..
a) Ctok
0) crok
B) 3aTBOp
r) Kanasn ¢ BBICOKOM POBOAMMOCTBEO
6. CKOJIBKO p-n Tepexo0B COAepPKUT TUPUCTOP?
a) Onun
6) [IBa
B) Tpu
r) UeThIpe
7. DneKTpo/ibl (hOTOpe3rCTOpa BLITIOTHEHBI U3 ...
a) Menu
0) [TaTHHBI
B) JKenesa
r) Cepebpa
8. [ns1 BBITIpSIMJIEHUS] IEPEMEHHOT0 HanpsKeHUsT IPUMEHSIIOT. ..
a) OgHo(a3HbIe BBITPIMUTEH
6) MHorodasHbie BLITPIMUTETH
B) MoCTOBbI€E BHITIPSIMUTEU
r) Bce nepeuncneHHbie
9. V3 KaKMX 3/71eMeHTOB MOKHO COCTaBUTb Cr/la)KHBarol[ye (PUIbTpbl?
a) 13 pe3ncTopos
6) U3 KoH/IeHCaTOpOB
B) /I3 KaTyllleK UHIyKTUBHOCTH
r) VI3 BCex BhIllIeTNiepeurc/ieHHbIX TIPUOOPOB
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10. Kakum 06pa3om 3/ieMeHTbl MHTerpaibHOM MUKPOCXeMbI COeZIMHSIIOT MeXKay co00ii?
a) HambuieHnem 30/10ThIX WM aTFOMUHUEBBIX [TOPOXKEK Yepe3 OKHa B MackKe

0) ITaiikoii 1a3epHBLIM JTyYOM

B) TepMokoMmpeccuei

r) Bcemu niepeurcieHHBIMH CIIoco6amMu

11. K kakou cTereHu UHTErpaliii OTHOCATCSI MHTerpajibHble MUKPOCXEMBI, COJlep Kaliue
500 1oruyecKux 3/1eMeHTOB?

a) K manoi

6) K cpegnei

B) K BbICOKOM

r) K cBepxBbICOKOM

12. Kakuie HaripaB/ieHHUs1 XapaKTepHBI [/ COBEPIIIEHCTBOBAHMS 3/IEMEHTHOM 0a3bl
9JIeKTPOHUKU?

a) IToBbIllIeHMe HalEXKHOCTH

0) CHwKeHHe MOTpeb/IeHNsT MOIITHOCTH

B) MuHMaTIOpH3aLys

r) Bce nepeuncneHHbie
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BapuaHT Neo2
1. Kakue yo/ibl IPUMEHSTIOT [/l BBITIPSIMJIEHUS TTIepeMeHHOTr0 TOKa?
a) ITnockocTHbIE
0) Toueunsle
B) Te u fpyrue
r) Hukakue
2. CKOJIBKO p-n TNepexo/i0B Y MOJIyIIPOBOJHUKOBOIO TPaH3UCTOPA?
a) Onun
6) [IBa
B) Tpu
r) UeThipe
3. Kak Ha3bIBalOT cpeHU C/I0M y OUITOMSIPHBIX TPAH3UCTOPOR?
a) Ctok
0) crok
B) baza
r) Kostekrop
4. YKa)KuTe MOJSIPHOCTD HalpsUKeHUsT Ha SMUTTepe Y KOJIJIEKTOpe TPaH3UCTOopa TUIIa N-p-
n.
a) ITmroc, mtoc
6) MuHyc, rtoc
B) ITntoc, Mmunyc
r) MuHyc, MUHYC
5. B noneBbIX TpaH3UCTOpax 3/IeMeHT, K KOTOPOMY ABWXXYTCS 3apsi/ibl, HA3bIBAeTCHl. . .
a) Ctok
0) Ucrok
B) 3aTBOp
r) KaHan ¢ BbICOKOM MTPOBOAVMMOCTBIO
6. UTo siB/IsieTCs1 KaTOA0M BaKyyMHOT0 (POTO3/IeMeHTa?
a) HukenvrHoBasi mpoBoJiOKa
6) [lneHka U3 MOyNPOBOJHUKOBOTO MaTepuaa
B) TOHKHUI C/I0M 111€/I0UHO3eMe/IbHOTO MeTaJlia
7. Kakumu cBOOOIHBIMU HOCHTEJISIMU 3apsi/IoB 00y C/IOB/IeH TOK B hoTOpe3ncTope?
a) Jpipkamu
6) DyieKTpoHaMU
B) [IpoToHamu
r) HelitpoHamu
8. YnpaesisieMble BLITIPSIMUTE/TH BBITIO/IHSAIOTCS Ha Oase. ..
a) [luonos
0) [ToneBBIX TPAH3HUCTOPOB
B) BUIONSIPHBIX TPAaH3UCTOPOB
r) Tupucropos
9. DneKTpOHHbBIE YCTPOMCTBA, peoOpa3yroliye MOCTOSTHHOe HaTpshKeHNe B TiepeMeHHOoe
HarpsbKeHUe, Ha3bIBatOTCA. ..
a) Beimpsavurensamu
6) VnuBepTopamu
B) CTabuMTpoHaMu
r) unbTpamu
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10. Kakuie 0co6eHHOCTH XapaKTepHbI KakK Jijisi MajibIX UHTerpaabHbIX MUKpocxeMm (MUC),
TaK U /iJisi O0/bIINMX UHTeTrpanbHBIX MUKpocxeM (BUC)?

a) MHUHMaTIOPHOCTD

6) CokpaiileHrie BHYTPEHHUX COeIUHUTE/TbHBIX TMHUN

B) KommiekcHasi TeXHOJIOTUsT

r) Bce nepeuncneHHbie

11. K kakou cTereH’ UHTErpaliii OTHOCATCSI MHTerpajibHble MUKPOCXEMBI, COJleprKallue
1500 yiornueckux 3/1€eMeHTOB?

a) K manoi

6) K cpegnei

B) K BbICOKOM

r) K cBepxBbICOKOM

12. dyHKIMoHaMBHBINM 6710k OBM, npefHa3HaueHHBIN /1Ji XpaHeHHsI OCHOBHOT'O MacCHBa
rnHdopMalK, Ha3bIBaeTCsl. . .

a) OnepaTUBHOE 3alIOMUHAIOILee YCTPOKCTBO

0) yCcTpOMNCTBO yIipaB/ieHus

B) apu(MeTHUYeCKOoe yCTPOUCTBO

I') BHEIlIHee 3allOMUHalolIlee YCTPOMCTBO

KpuTepuu oLieHKH:

3a KaK/blli paBUIbHBIA OTBET, HaUUC/sieTcs 1 6an.

«5» - ipaBubHO BbIToIHEHO 91 — 100% 3azanuii (11-12 6annos);
«4» - TIpaBUIBHO BbITIONIHEHO 71 — 90% 3amanuii (9-10 6anioB);
«3» - TIpPaBU/IBHO BbITIONIHEHO 51 — 70% 3ajanuii (7-8 6ainos);
«2» - TIPABU/IBLHO BBITIO/THEHO MeHee 51% 3amanwuii (0-6 6anioB).
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VIHCTPYKIHOHHBIE KapThI
/ISl IPOBe/IeHHsI JTad0paTOPHbBIX padoT

JIaboparopHasi padora Nel
TIpoBepKa CBOWCTB 3/IEKTPUYECKOH I{eNH C MOoC/Ief0BaTe/IbHBIM U Mapa/uieTbHbIM
coeiMHEHHEM Pe3UCTOPOB

Ienb: vccie[oBaTh PabOTy 3/1€KTPUUECKOM 11eMu MpH T0C/ie/loBaTeTbHOM U
rapasijieJ;ibHOM COeJUHEHUN Pe3UCTOPOB.

IIpubopsl 1 000pyAOBaHME:

1. Habop My/IbTHMETPOB B KauecTBe aMIlepMeTpa U BOJIbTMETPa

2. Habop pesucropos (conpotusienuii): Ry = 100 Om, R, =220 Om, R3 =470 Om
3. Uctounuk Harpsokenus: U =15 B

4. CoeiHUTe/IbHBIE TIPOBO/A.

I. IlocnepoBaTenbHOe coeJHEHUE Pe3UCTOPOB
1. O01ue cBeieHusA
Ecmu pesucTopbl WM JroOble [pyrve HAarpy3ku COeQUHEHBI T0C/ie/loBaTe/bHO
(puc.1), M0 HUM NOPOXOJUT OAWMH U TOT ’Ke TOK. BennuvHa TOKa omnpejesnsieTcs
npuokeHHbIM HanpspkeHveM U u cymmapHbiM conpotvBieHneM 2ZR: I =U /2R, rge
>R = R1 + Rz + R3.

I R1 R2 R3
+ 0O I ] ] ] I ]
1 | 1 | 1 |
URr1 Ur2 UR3
u U
Q
Puc.1

Ha kaXzpIii OTZe/NbHBIM Pe3UCTOp IPU 3TOM IPUXOAUTCS HEKOTOpOe YaCTUYHOe
HaripspkeHre. CyMMa YaCTMYHBIX HalpsOKeHUWM paBHA II0JIHOMY TMPUJIOKEHHOMY
HanpsokeHnro: I- R+ IR+ I-R3=U

2. IlpakTHueckKasi 4yacTb
3ajaHue
V3mepsisi TOKM W HarpsbkeHUs, ybOeauTech, UTO TOK OJWHAKOB B JIFOOOW TOuKe
MOC/IeJ0BaTeIbHOM LIeNM U YTO CyMMa YaCTHUYHBbIX HANpsDKEHWM paBHA HAMpPSDKEHUIO,
TIPUJIO’KEHHOMY KO BCeH LIeMH.

TTopsi0K BBINO/IHEHUA PadoOTHI
o Cobepute 1emb coriacHo cxeMme (puc.2), TOOUEpPeHO BK/IOUasi aMIIEPMeTp
(mynbTUMeTpP) Mexxay Toukamu pa3pbiBa A — B, C - D, E — F u G — H, usmepbTe TOKU
B/10JIb BCel M0c/ie/IoBaTe/IbHOM 11eTIH.
® 3aTeM u3MepbTe YaCTHMUHble HarpspKeHUsl (MaJeHusi HarpsDKeHWs1) MeXJy TOUYKaMU
B-C,D-E,F - G, a TakxKe 10/IHOe HarpspkeHue Lienu Mexay Toukamu B — G. Bce
M3MepeHHbIe BeJTMUMHBI 3aHecHTe B Tab/1. 1.

21



1O -

Puc.2
Tabnvua 1
Tok, MA ITapenus Hanpsokenusi, B Losxoe
HanpsbkeHue, B
Touku uenu Touku 1enu Touku uenu
A-B | C-D | E-F H-G B-C D-E F-G B-G

BeiBOj:

KoHTpo/1bHBIN BONPOC:
KakoBbI na/ieHrs HanpsiKeHWst 10 OTHOLLIEHUIO K COMPOTHBJIEHUSIM

COOTBETCTBYHOIIIUX pEBHCTOPOB?

II. TlapanienbHoe coegjuHeHUE Pe3UCTOPOB
1. O01ue cBeeHus
Ecii pe3ucTopsl wim nro0ble ApyTre Harpy3Ky CoeMHEeHbI TlapasiienbHo (puc.3), Bce
OHM HaxogATcs 110/, oAuHAaKOBbIM HarpsbkeHueM: U = Ugry = Ur = Ugs

b
+ O - -
11 12 13
U R1 ¢ R2 ¢ R3 $
URr1 UR2 UR3
b |
- O *
Puc.3

B kaxzo¥ BeTBM Lienu NpoTekaeT CBOM TOK. CymMMa BCeX TOKOB BeTBEU paBHA TOKY
Ha Hepa3BeTBJIEHHOM yuacTke syiekTpuyeckor term: X1 =1, + I, + L.
BenvurHa TOKa BeTBU 3aBUCUT OT NPUIOXKEHHOT'O HANPSKEHUSI U COMTPOTUB/IEHUS

JTaHHOM BeTBHU:
IL,=U/R;; I,=U/Ry;; I;=U/Rs.
TokK B Hepa3BeTB/IEHHON YaCTH 1eld 3aBUCUT OT IPUIOKEHHOTO HarpspKeHUs U

obrriero conportusnaenus ienu: X1 =U/R.

111 BBIUMIC/IEHUS OOIIeT0 CONPOTUB/IEHUS 1eTTH CTYKUT hopMyia:

R=1/(1/R; + 1/R;+ 1/Ry).
[nsi tenu ¢ [ByMsI Napasiie/lbHO COeJUHEHHBIMU pe3uCTOpaMHu:
R=R1 Rz/(R] +R2).
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3agaHue
Vi3mepsisi HarpsbkeHWs] ¥ TOKW, yOeAuTech, UTO HarpsbkKeHWe, TIPUK/IaJblBaeMoe K
K&KIOMY DE3UCTOpPy, OJMHAKOBO M 4YTO CyMMa TOKOB BeTBeM paBHa TOKY Ha
Hepas3BeTB/IEHHOM y4JacTKe LIellu.

2. IIpakTHueckas 4yacTb

HOpﬂﬂOK BBITIO/THEHUA paGOTbl.

G-HuL - K, u3MepbTe TOKHA B COOTBETCTBYIOLIUX BETBSIX.

-K, H-K).

3aHecuTe U3MepeHHbIe BeJIMUUHbI B Tab/1.2.

CobepwurTe 11e1b cOrIacHO cxeMe (prc.4) U MoZjaiTe MTOCTOSTHHOE HaITPsDKeHe
15 B Ha ee BxO0f,.
[ToouepenHO BK/IHOUasi MyJIbTUMETP B pa3pbiBbl Mexxay ToukaMu A - B, C-D, E - F,

3areM n3MepbTe HanpsbkeHUs Ha pesnctopax Ry, R;, v Rz (mexay Toukamu D - K, F

+ 21
B
A B I1 ) 13
C E G
A
C) U= 10B D F H
R1 R2 R3
100 Om 220 Om 470 Om
Y
——O0——=0
X L K
Puc. 4
Tabnuua 2
Hanpsokenus, B Toku BerBeir, MA | Ilo/sHBIN TOK IjenH,
MA
Touku n3MmepeHusi Touku U3MepeHust Touku n3MepeHusi
D-K F - K (Ury) H-K C-D| E-F | G-H A-B L-K
(URI) (URS)
BriBog;:

KoHTpo/IbHBIE BOIIPOCHI:

1.

KakoBo mosiHOE

pe3ucTopoB?
2. KakoBbI TOKM BE€TBEU MO OTHOIIEHUIO K COMTPOTUB/IEHUSIM 3TUX BETBEU?
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JIaboparopHasi padGoTa Ne2
Onpepenenue norepu HanpsoKkeHus B npoBoaax v KII/l 1uHuM 3/1eKTponepesadu

Ilenb: HAyuUUTHCS OTpe/ie/siTh KO3(PPULIMEHT 110/1Ie3HOT0 eHCTBHUS 31eKTPUYeCKOn
L[eITH.

IIpuGopsl u 06opyAOBaHUE:

1. Habop My/IbTUMETPOB B KaueCcTBe amriepMeTpa U BOJIbTMeTpa

2. HabGop pesuctopoB (conpoTuBienuii): R; = 22 Om, R, =22 Om, R; =150 Om

3. Uctouynuk HanpspkeHus: U =15 B

4. Habop coeiMHUTENBbHBIX TIPOBOJIOB.

1. O01ue cBejeHUsA
OTHolleHre omoasaemoti (8bIX00HOLI) MOIITHOCTY (MM SHEPryuH) K MOIITHOCTH (WA
SHepruu) No0eooumMotll (6xXxo0HOll) eCTh Mepa KauecTBa mpoijecca Tipeobpa3oBaHusi. DTO
OTHOIILIeHWe, Ha3biBaeMoe Ko3(h¢puyueHmom nose3Hozo deticmeusi, onipeiesisieTCs Tak:
n-= Psrix/ Pex; N = Wabix / Whex.
[TockonbKy BbIXOJHasi MOII[HOCTh (2Heprusi) u3-3a IMOTepb MeHbIlle, UeM BXO/Hasl,
Ko3(pdureHT nosie3Horo Aericteus (KI1) Bcerga menblie 1.

2. IlpakTHuecKasi 4aCThb
3ajaHue
Ornpepenute KII/I mpocTou pe3ncTrBHOM Liemnu (puc.l) nmyteM u3MepeHus TOKa U
HarpsUKeHUs..

—
-

ITopsiAoK BBINO/IHEHUs PadoThI

e (Cobepure 11emb coriacHo cxeme (puc.l). Pesuctopsl Ry 1 R, UMUTHUPYIOT MOTEpU B
JIVHUM 3J1IeKTpOoliepe1auu.

* MowHocTh Pgx, MOABOAUMYIO K BXOAHBIM 3a)KMMaM JIMHUM 1 — 2, U1 MOLLUHOCTb Pgpix,
OTBOJUMYIO OT BBIXOJHBIX 3aKMUMOB 3 — 4, cjefayeT HaWTU, U3Mepsii TOK U
HarpsKeHue.

¢ [lo WM3MepeHHbIM BeJIMUMHAM TOKAa W HaMNpsDKeHUsI HaWAUTe MOIIHOCTb, UCIOJIb3Ys
dopmyny P = U -1, a 3aTem onpegenute KII[I no popmye:

N = Perix/ Pex.
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MoIiHoCTb, Mo/IBOiMast K JIMHUU

MOH.[HOCT]:, O0TBOAMMaAsA OT JIMHUU
I=
U=
Perix=U- I=

BeiBoj:

KoHTpo/iIbHBIE BOIIPOCHI:

KoadduieHT nosie3Horo AeicTBust

n-= Pgoix / Pex =

KoadduimyeHT nosesHoro gelctus B %

Tl= (PBBIX/ PBX) -100% =

1. MexaHuuecKast MOLLIHOCTb 3JIEKTPOABUraTe I IOCTOAHHOIO TOKa 8,5 KBT mpu
Hanpsokenuu 220 B, KIII 85%. Onpepenute 3/1eKTpUYeCKyr MOLLHOCTb U TOK

ABHUIaTeJId.

2. DJIeKTpruecKas neuyb MOLLHOCTBIO 5 KBT nipu Hanpsokennu 220 B moakiiroueHa K
reHepaTropy € BHYTpeHHUM conpotussieHneM 0,22 Om. Onpegenurte 3C u KII

regeparopad.
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JIaboparopHasi padoTa Ne3
HcciiegoBaHue 1€y NepeMeHHOr0 TOKa C Moc/ie/J0BaTe/IbHbIM COeJUHEHHEeM
pe3ucTopa M KOHAeHcaTopa

Ilenn: viccnenoBaTh paboTy 37€KTPUUECKOM LieT! IepeMeHHOr0 (CUHYCOUIAaTbHOTO)
TOKa C EMKOCTBIO.

IIpuGopsl u 06opyAOBaHHUE:

1. VicTOYHMK TepeMeHHOr0 TOKa OT 0JiI0Ka reHepaTOPOB HarpshKeHUH

2. Habop My/IbTUMeTPOB B KauecTBe amriepMeTpa U BOJIbTMeTpa

3. Konpgencartopsr: C;= 1MK®D, C,=0,22 Mk®P, C3=0,47 MKD

4. Habop coeiMHUTENBHBIX TIPOBOJIOB.

1. O0ue cBegeHus
Korgja K KOHJEHCATOpy TIPUIOKEHO CUHYCOMJA/TbHOe  HarpshKeHuWe, OH
MePUOAMYECKH 3apPsKAaeTCsl U paspshKaeTcs. BBuly mepeMeHHOro XapakTepa HarpspKeHHs
MIepPUOAMYECKM MEHSETCS TaKXKe MOJIAPHOCTh 3apsaja KoHjeHcaTopa. TOK B KOHJeHCaTope
ic JOCTUraeT CBOEro aMILIMTYAHOIO 3HAYeHWs KaKIbIM pa3s, KOrjJa HampsbKeHue Uc Ha
HeM IPOXOJAUT uepe3 Hy/b (puc. 1). Takum 00pa3oM, TOK ic OmepexaeT HarlpsKeHUe Uc Ha
90°. da3soBbIii caABUT: P, - | = -90°.

T

Uc

1Y

L=

Puc.1
PeakTHBHOe CONPOTHUB/IeHHE KOH/eHCaTopa

KoHgeHcaTop B LieNyd CHHYCOWJA/JbHOTO TOKa OKa3blBaeT TOKOOTDaHWYMBAIOLLWAW
3¢ (heKT, KOTOpbIM BbI3BaH BCTPEUYHBIM JEUCTBMEM HalpsDKeHWsI MPU U3MEHEeHWW 3HakKa
3apsija. JTOT TOKOOTDaHWUMBAKOLIMK 3((eKT TPUHATO BbIpa)KaTb KaK eMKOCHHOoe
peakmueHoe conpomue/seHue Xc. BesimurHa eMKOCTHOI'O COTIPOTUBJIEHUS! X¢ 3aBUCHUT
OT BeJWYMHBI EMKOCTH KOHZJEHCAaTOpa, W YaCTOThbl TIPUIOKEHHOTO HampsKeHUs
TepeMeHHOr0 ToKa. B ciiyuae cunycongansHoro HarpsbkeHus uveem: Xe = 1/(wC) =1/
(2nfC), rae: Xc - peakTUBHOE eMKOCTHOe cornpoTuBiaeHue, C - eMKOCTb KOHZIeHCaTopa, M
= 2ntf - yrioBast yacToTa CMHYCOHWIaIbHOT'O HarpshKeHus (ToKa).

Korpa u3BecTHBI AeMCTBYIOIIME 3HAUEHUS TOKa B KOHAEHCAaTOpe U MajeHust
HarpsUKeHUs1 Ha HeM OT 3TOr0 TOKa, PeaKTUBHOE eMKOCTHO€e COTIPOTUB/IEHHE MOKHO
BbIYUC/IUTS 110 3aKOHY Oma: X¢ = Ucem/Icm , Xc = Uc/Ic.

EMKOCTHOMY COTMpPOTHUB/IEHHIO YaCTO MPUCBaWBAKOT 3HAK «-» B OTJIAUKE OT
VH/JYKTUBHOTO COMTPOTUB/IEHNS], KOTOPOMY MPUMMCHIBAIOT 3HAK «+».

2. IlpakTHUuecKast 4aCThb
3ajaHue
[TocTporiTe TpaUK 3aBUCMMOCTH €MKOCTHOTO COIMPOTUB/IEHUS] OT YaCTOThI
rnepeMeHHOro Toka. [ljsg 9TOro  ornipefe/dre COOTBETCTBYIOLIME  DeaKTHBHbIE
conpoTtuBnenus o gopmynam: Xc = 1/(2nfC) u Xc= Uc/Ic.
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TTopsA0K BBINO/THEHUST PA0OTHI
Cobepure 11erib 110 cxeme (puc. 2).
CornacHo cxeMme (puc.2), yCTaHOBUTe CMHycouzanbHOe HanpsbkeHrue U = 5B u
f = 1kI'11 Ha BbIXO/e pery/MpyemMoro UCTOYHHMKA, 3aTeM MPHUCOeIMHUTE NCTOYHUK K
BXO/IHBIM 3@)KUMaM LIeTIH.
N3MepbTe AeHCTBYIOLIME 3HAUEHWS HaTIPSDKEHWsI U CHUJTbl TOKA MPU YKa3aHHbIX
yactoTax rnepemenHoro Toka (1 kI'y, 0,8 k', 0,61y, 0,4 KI'1).
[ToBTOpHUTE OTBIT C KOHAEHCaTOPaMU eMKOCTbIO C,=0,47 MK®D u C3=0,22 MKD.
Bblurc/iiTe peakTUBHbIE eMKOCTHBIE COMPOTHBJIEHUS IO (POPMYJIaM:
Xc = U2nfC), Xc=Uc/Ic. CpaBHuUTe pe3y/bTaThl.

Puc. 2
® Pe3ynbTaTbl U3IMEPEHUA N BbIHUCNEHNI 3aHecuTe B Tabauuy.
f, xI'n 1 0,8 0,6 0,4
U,B 1,0 Mk®D
U,B 0,47 Mk®D
U,B 0,22 Mmk®D
LA 1,0 MkD
LA 0,47 Mmk®D
LA 0,22 MK®D
Xc= 1,0 Mk®D
U/1, Om 0,47 MkD
0,22 MK®D
Xc= 1,0 Mk®D
1/(wC), Om 0,47 MK®D
0,22 MK®D

® TlepeHecute BesiuurHbI X Ha rpaduk (puc.3.) AJis MOCTPOeHus KpUBou X =
f(f).
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KOM
Xc

18

1,6

14

12

1,0

0,8

0,6

0,4

0,2

0 0,2 0,4 0,6 0,8 KL

Puc.3

BeiBoj:

KoHTpo/IbHBIE BOIIPOCHI:

1. Kak M3MeHUTCSd eMKOCTHOe COTPOTUBJIEHUE TPU yBeJIMUeHUU 4acTOThl B 2 pasa,
eCJ/I OCTaJIbHbIe TTapaMeTpPbl He MEHSIFOTCS?

2. Kak U3MeHUTCSI eMKOCTHOe COTPOTUBJ/IEHUE TIPU YMEHbIIIeHUA eMKOCTA B 3 pasa,
eCJIK OCTa/IbHbIe TTapaMeTpbl He MeHSIOTCA?
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JIabopaTropHasi padoTa Ned
HcciieoBaHue 1[eNH NepeMeHHOr0 TOKa C NMapa/uie/IbHBIM COe/JUHEeHHEM KaTyIIKH
HH/yKTHBHOCTH M KOH/IeHCaTopa

Ilenb: vccnenoBaTh paboTy 37eKTPUUECKOM LIeTH IPU Pe30HaHCe TOKOB.
IIpuGopsl u 06opyAOBaHUE:

1. VicTOUHMK TepeMeHHOr0 TOKa OT 0Ji0Ka reHepaTOPOB HarpshKeHUH

2. Habop My/bTHMETPOB B KaueCTBe aMIIepMEeTPOB U BOJIbTMETPa

3. Karymka uHayktuBHocti: w= 300 BUTKOB

4. Kongencarop: C= 1Mk®

5. Habop coevHUTE/TLHBIX TTPOBO/IOB.

1. O0ue cBegeHus
B mapannenbHOM pe30HaHCHOM KOHType (puc.l,a) akTWBHas TIPOBOAUMOCTb He
3aBUCUAT OT YaCTOThbl, a WHAYKTHMBHAasl, EMKOCTHasg MW peaKTHMBHasi MNPOBOJUMOCTU
VI3MEHSIOTCSL B COOTBETCTBUU CO CIeAyIOLUMU BeipakeHUussMU:  Br=1/wL; Bc=0C; B
= BL - Bc.

2 o—>- >

Puc.1
[TosiHasi MPOBOJAMMOCTB, KaK CJieflyeT W3 TpeyrojbHUKa TpoBoaumMocTeit (pucl,b):
Y=V(G*+B?).
Bup 5THX 3aBUCUMOCTEN OT YaCTOThI MPe/ICTaB/IeH Ha PUC.2a.
ITpu pesoHaHcHOM yacToTe we=1/V(LC): Br=Bc¢= V(C/L)=1/p
OTa TPOBOAMMOCTh  Ha3bIBaeTCSA  XApaKmepucmuuyeckol npoeoouMoCmbio
pe30HaHCHOT0 KOHTypa. BemnunHa Q= pG Ha3biBaeTcsi 006pOMHOCMbIO KOHMYpA.
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HPI/I N3MEHEeHHM YdCTOTbl MW HEW3MEHHOM IIPWU/IOJKEHHOM HAIIPSDKEHWMHW TOKH

A

a) B, (o, 1, (w) Y (D, I(w)

G, Ix(w)

\ w, w
o >

-B (o) -le(w) B(w), I (w)

90° |

y&

-90°

W3MEHSATCSA TIPONOPLMOHA/IBHO COOTBeTCTBYOIMM npoBogumMocTsM: I=UY; I;=UBy;
IC=UBC; ILC=UB.

[Tpu pe30HAHCHO# YacToTe M=o TOK I, MOTpebisieMblii OT UCTOYHHWKA, UMEET
MUHHMYM U PaBeH TOKY B aKTUBHOM COMPOTUB/IEHUU Ir, @ TOK Ha peakKTUBHOM y4acTKe
1enu I.c paBeH HyJ/tO (CM. puc.2,a). PeasibHble KpUBbIe MOTYT HECKOJIBKO OT/IMUAThCS OT
pPacCMOTPEHHBIX H/JeabHbIX, TaK KaK 3/1eCh HE YUUTHIBA/IOCh aKTUBHOE COTIPOTHB/IEHHE
KaTyIIIKU.

Yron capura a3 (puc.2,6) U3MeHsIeTCSI B COOTBETCTBUU C BhIpaKEHHEM:
¢=arctg[(lo/L-0C)/G].

Ha puc.26 rocTpoeHbl Takyke 3aBUCUMOCTH OT YaCTOThI MOJTHOTO Z, U peakKTUBHOTO X
conportusieHuii. B obwiem cinyuae: Z=1/Y=1/V(G*+B?); X=B (G*+B?).

[Ipy pe3oHaHCe TOJIHOE COMPOTHMB/IEHWE TPUHMMAaeT MaKCHMMajbHOe 3HaueHue, a
peakTHBHOe obpalriaeTcsi B HOJIb.

2. IIpakTHUecKas yacThb
3ajaHue
CHUMMUTE YaCTOTHBIE XapaKTePUCTUKU Mapasiie/ibHOrO pe30HaHCHOTO KOHTYpa.
TTopsi0K BBINO/IHEHUA PadoOTHI
e Cobepure 11erb coryiacHo cxeme (puc.3), BK/IIOUMB B Heé U3MepUTe/IbHbIe IPUOOPhI
B COOTBETCTBYIOLLIUE THE3/A.
* [lopmaiiTe Ha CXxeMy CHMHYCOWJaJbHOE HarpsDKeHWe OT reHepaTtopa HarpshKeHUH
cneruanbHor popmel U = 5 B, f = (0,2-2) k'L,
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~U=5B (V
f=0,2...1 Ky (300
BUTKOB)

1 MKqJ

Puc.3
® 3mensisi uactoty ot 0,2 g0 1kI'1, 3anuiiivTe B TaOIMITy TTOKa3aHUSI MPHUOOPOB.
e PaccudraiTe MO MOKa3aHUsIM MY/JIbTUMETPOB MHAYKTUBHOE COTMPOTUB/IEHHE KaTYILKY;
€MKOCTHO€ COIPOTUBJ/IEHHEe KOH/IeHCaTopa; I10JIHOe CONPOTUBIIEHUE L[ TIn:
X =U/My; Xc=U/l¢; Z=U/Ml
® [locTpoiiTe rpaUKN YaCTOTHBIX XapaKTePUCTHK (MCII0/b3YUTe PUCYHKH 4 U 5).

f, 'y I, MA Ic, MA I, MA U,B XL, OM | X, Om Z, Om

0,2

0,3

0,4

0,5

0,6

0,7

0,8

0,9

1
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Om
2000
1500
1000

500

-500
-1000
-1500
-2000

-2500

MA
35

30
25

20
15

10

BeiBOj;:

KoHTpo/IbHBIE BOIIPOCHI:

X Z
f
01 02 03 04 05 06 0,7 08 09 «y
Puc. 4
\
LI c
01 02 03 04 05 06 07 08 09 Ky

1. Ha3oBuTe yc/ioBUsI pe30HaHCA TOKOB.

2. Ha3zoBuTe yC/IOBUSI pe30HaHCa HaIpsKeHU M.
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JlaboparopHasi pad6oTa Ne5
HccnegoBanue Tpex¢a3HoOi ey NP CoeJUHEeHUH MPHEMHHKOB YHEPTHH «3Be3/[0i»

Ienb: vcciiejoBaHre pacrpe/iesieHusi TOKOB U HaMpshKeHWH B Tpex(asHbIX LersixX
TIpU COeIUHEHWH NTPUEMHUKOB SHEPTUHU «3Be3/I0M».

IIpu6Gopsl u 060opyAOBaHUeE.

1. UcTtounuk 3-x(a3HOro ToKa OT reHepaTopa HarpsKeHUM

2. Habop My/bTHMETPOB B KaueCTBe BOJLTMETPOB M aMIIEPMETPOB

3. Pesuctopel R1=1kOwMm - 3uur., R,=470 Om, R3=330 Om

4. Habop coeiMHUTENBbHBIX TIPOBOJIOB.

1. O01He cBejeHUsA
Ecn Harpy3ku (IIpUEMHHUKH) COeJUHEHBI B TpeX(a3Hyro IIelb M0 CXeMe «3Be3/a»
(puc.1), TO K CONPOTHB/IEHUSIM Harpy3KW TIPUIOXKeHbI (ha3Hble HArpspkeHus. JIMHehHble
U
TOKH paBHbI (ha3HBIM U OMPee/IIOTCA 110 3aKoHy Oma: I :R—A; Iy =—  I.=—,
A
a TOK B HEUTPA/IU paBeH BEKTOPHOU CyMMe 3TUX TOKOB: In = Ia + Ig + Ic.

| A [
é .
1 N Iy
\JJ‘)) M Rc Re
- \\IB I, |
| D
Puc.1

ITpu cummeTpuuHbix HarnipspkeHUsIX Ua, Ug, Uc ¥ 0IMHAKOBBIX COTIPOTHUB/IEHUSAX
Ra= Rg = Rc = R TOKU 14, I, Ic Takke ciMMeTpuuHbl U uX BeKTOpHasi cymMa (In) paBHa
Hymo. Torga In=Io = Us/R; In=0.

Ecnu ke conpoTuB/eHus a3 Harpy3ku HeOZMHAKOBLI, TO Yepe3 HyJ/1eBOU MPOBO/
NpoTeKaeT HeKOTOPbIY TOK In # 0. 3TO MOsICHAEeTCs1 Ha BEKTOPHBIX Auarpammax (puc.2).

a) CMMMETPUYHaA Harpyska 6) HEeCMMMETPUYHaA Harpyska
A
. Is N
|A \‘A/ |A \\\A
UA pad %
pid ’
e ’
//’/ IC ///
L
Uc o lc lc e
’
UB IB ///
|N |B
O
C B IN = 0
Puc.2

MotuHOCTb Tpéx(da3HOoU Harpy3Ky CKJIaJbIBaeTCsl M3 MOIHOCTel (a3:
2P=PA+PB+P0.

Korpa Harpyska ciMmMeTpuyHasi ¥ YMCTO pe3ucTrBHasA, uMeeM 2P = 3 Py = 3Uo - lo.

[1pu cMelllaHHOM (aKTUBHO-MH/IYKTUBHOMN WM aKTUBHO-eMKOCTHOM) Harpys3Ke:
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AxTyBHasg MomHOCTE: 2P =3 ‘Ug 1o+ cosp=+3 + Uy« Ix - cose.
PeaktBHast MOIHOCTh: 2Q =3 Ug I - sing =v3 - Uy - Iy - sing.
[Monnas momHocte:  2S =3 Uplo=+3 Uy - I;.

2. IIpakTHUeckas 4acrhb.
3ajaHue
Ons Tpexda3HoOM 1leMd C CcoeAVMHEHUWEM «3Be3Zla» TIPpU CHMMETPUUHOM W
HEeCUMMETPUYHOU Harpy3kax H3MepbTe C TMOMOLIbIK0 MYJbTUMETPA  AEMCTBYIOLIUE
3HaueHus1 TOKOB Inu Iy, a Takke HanpsbkeHurd Uy ¥ Ug, BeIUuKC/IMTE MOLIHOCTU Po 1 2P,
TIPOCTPOKMTE BEKTOPHBIE UAarpaMMBl.
ITopsAAOK BHINO/THEHUA PadOTHI
e CobGepure 11emb ¢ cuMMmeTpruHOW Harpy3kor (Ra = Rg = Rc¢ = 1 KOM) coriacHo
cxeme (puc.3).

G | B Une y A Ucn
3~ C UBC+ | R
I ls y 1)
N Rc Re R, D
Uc| Ug| Ua
Yyvyy \ |
Puc.3

e  li3MephTe [IeHCTByIOIIME 3HAUeHWsS HalpsHKeHWM W TOKOB COrjlacHO Tabm.l u
BBIYUCJ/IMTE MOILIHOCTH.

e  [loBTOpUTE M3MEPEHUS U BBIUMC/IEHUS /1J11 HECUMMETPUYHOU Harpy3Ku
(Ra = 1kOMm, Rg =470 Om, Rc =330 Om).

¢ TlocTporiTe BEKTOPHBIE AUArpaMMbl HANPSDKEHUN U TOKOB.

Tabnvua 1
Cxema «3Be3zia» Harpyska Harpyska
CUMMeTpHUYHas HeCHMMeTPUYHast
JIuHeliHble U (a3HbIe Ia
TOKH, TOK HeUTpanu, A Is
Ic
In
JIuneliHble Uas
HanpspbkeHus, B Usc
Uca
dasHble HarpsKeHus, Ua
B Us
Uc
®dasHble MOIHOCTH, BT Pa
Py
Pc
OO6111as1 MOIITHOCTB, BT P
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BeiBOj:

KoHTpo/IbHEIE BOIIPOCHI:

1. KakoBo (ha3Hoe HanpsikeHWe TIpU COeJUHEeHNUH TIPUEMHUKOB 3/IEKTPOIHEPTUU 110
CXeme «3Be3/|a», eC/IM JIMHerHoe HanpsbkeHue 220 B?

2. KakoB NMMHeNHbIN TOK MPU COeJMHEeHNH TTPUEMHUKOB 3/IEKTPOSHEPIUH 10 CXeMe
«TPEeYroJIbHUK», eC/v (a3HbId TOK 5 A?
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JIabopaTropHasi padoTa N6
HcnbiTanue ogHogasHoro rpaHcopmaropa

I. OmnebIT X0/10CTOrO0 X0/a
Ienb: vccnefsoBaHre 3aBUCUMOCTH TOKA XOJI0CTOTO X0/, MOLLHOCTU MIPU XOJI0CTOM
X0/ie ¥ Ko3((pULMeHTa MOL{HOCTH OT HalpsKeHUs.
Ilepeuensb annaparypsbl:
1. Perynupyemsiii aBToTpancgopmarop (Al)
2. TpéxdaszHas TpaHchopmaTopHas rpymma (A2)
3. Bbnok mynbTuMeTpoB (P1)
4. N3mepurtens MoujHocTen (P2).

JJIeKTpUUYecKas cxeMa CoeJUHeHH

T |
W var |

! [N |

= O

|"j 507.2]

5

oo | 2=10
HOO I o] |
|P1.2 P11 | | Slgl |:§<_r°—|
R R . . _=m L ssg

P1 A2 Al

ABtoTpaHcdopmarop Al HCHOMB3yeTcsl B KadyeCTBE PEryMpPyeMOro HWCTOYHUKA
CHMHYCOW/abHOT0 HaMpsKeHWs MPOMBILLIZIEHHOW YaCTOTHI.

OpuH 13 ogHOGa3HbIX TPaHCHOPMATOPOB Tpex(da3zHOW TPaHCPOPMAaTOPHOM T'PYIIIIbI
A2 gBSI€TCA UCTILITYEeMBIM.

C mnomoIplo MyJbTUMETPOB Onoka P1 KOHTpPO/MPYIOTCS TOK U HarpsbkeHHe
TIepBUYHON 0OMOTKHU HCITBITYeMOro TpaHcopmaTopa.

C mnioMmo1pro usmepuressi P2 KOHTPOJIMPYIOTCSL aKTUBHasA M peaKTHUBHAash MOILLIHOCTH,
notpebJisieMble UCTTBITYeMbIM TPaHC(HOPMATOPOM.

ITopsiAoK BbINO/IHEeHUs PadOTHI.

Y6enurech, uTO YCTPOWCTBA, HWCMOb3yeMble B SKCIepUMeHTe, OTK/IIOUeHbI OT CeTh
3/IeKTPOIUTaHUSI.

CoeguHUTEe THe3[a 3allUTHOrO 3a3eMyieHust "o yCTPOMCTB, MCIO/Ib3yeMBIX B
5KCIiepuMeHTe, ¢ rHe3zoM "PE" aBroTpancdopmaropa Al.

CoefvHUTE SJ/IEKTPUUECKUM IITHYPOM TIPUOOpPHYHO0 BUWJKY 3jeKTponuTaHus «220B»
aBToTpaHcopmaropa Al c po3eTKou 0OAHOGhA3HOM TPEXIIPOBOAHOU 37€KTpHUUYeCKOU
CeTU MUTaHus HanpsbkeHuem 220B.

CoenuHWTe anmapaTrypy B COOTBETCTBUU C 3/IEKTPUUECKOM CXEeMOW COeIMHEeHUM.
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[ToBepHUTE peryJMpPOBOYHYIO PYKOSATKY aBTOTpaHchopmaTopa Al B KpaiiHee MNpPOTHB
YaCOBOM CTPEJIKH TMOJI0KEeHHeE.

BxmrounTe Beikmouarend « CETb» 0/10K0B, 3a/1eliCTBOBAHHBIX B 9KCITIEPUMEHTE.

AKTUBU3UPYITE MyIbTUMETPHI 0/10Ka P1, 3a/ieficTBOBaHHbIE B SKCTIEpUMEHTE.

Bpaiiasg peryivpoBOYHYH PYKOSITKY aBTOTpaHCopmaTtopa Al, M3MeHsITe HarpssKeHUe
U; Ha BbIBO/IaX TIEPBUUYHOM 0OMOTKH MCITLITYeMOTO 0fHO(a3HOTo TpaHCchopMaTopa B

nuartasone 0...240B u 3aHOCHTe 1T0Ka3aHus MpubopoB B Tabmily 1.
Tabnnua 1

U, B

I 10y A

P 10 BT

Uz,B

K

COS @
OTtkmounte BoiKmodaTtenu «CEThb» 6/10koB, 3a/1eliCTBOBaHHBIX B 3KCTIEpUMEHTE.
Wcnonb3ysi paHHble Tabmumpl 1, BblUMcauTe Ko3(pduimeHT TpaHchopMmaru u

KO3(PGULIMEHT MOIIHOCTU
K= U1/ Uzo, COS o= P 10/ (U1 | | 10)

Wcrionb3ys maHHble Tabmuilbl 1 TOCTpOiTe XapakTepuCTHUKM Xomoctoro xoga Iip=f(U,),
P10=f(U,), cos@,=f(U,) ogHodazHoro Tpanchopmaropa.

BoiBoja:

II. OnsIT KOPOTKOIr0 3aMbIKaHMS
Ilenn: vccnenoBaHye paboTkl TpaHChOpPMAaTOpa B pexkrMe KOPOTKOT'O 3aMbIKaHUSI.
Ilepeuyens annaparypsl:
1. Perynupyembiii aBToTpaHc@opmarop (Al)
Tpéx¢aszHas TpaHcopmaTopHas rpynmna (A2)
Peocrat (A13)
bnok mynbTrmeTpos (P1)
N3mepurens mowHocTel (P2).

kW

JJIeKTpUUYecKas cxeMa CoeJJUHeHHH
w1l Mar !
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ITops0K BBINO/THEHUA PadOTHI

Ybemurech, UTO YCTPOMCTBA, WCIIO/Nb3yeMble B JKCIIEPUMEHTEe, OTK/IOUeHbl OT CeTd
3/1eKTPOITUTAHUS.

CoeguHuTEe THe3la 3allUTHOrO 3aseMyieHust "o yCTPOMCTB, MCIIO/Ib3yeMbIX B
5KCIlepuMeHTe, ¢ rHe3zoM "PE" aBroTpancgopmaropa Al.

CoeguHUTe 3/EKTPUUYECKUM IIIHYpOM TIPUOOPHYI0 BWIKY 3jeKTporutaHus «220B»
aBToTpaHcopmaropa Al c po3eTKoM ofHO(a3HOKW TPeXIPOBOAHOM 3JIEKTPUUECKOU
CeTH NUTaHUs HarpsbkeHrem 220B.

CoefvHUTe anmapaTypy B COOTBETCTBUM C 3JIEKTPUUECKOW CXeMOM COeJJMHEeHU.

[ToBepHUTE peryJHMPOBOYHYHO PYKOSATKY aBTOTpaHchopmaTopa Al B KpaiiHee MNpPOTHB
YaCOBOU CTPE/IKU MOJIOKEeHUe.

B Tpexda3Hoii TpaHchopMaTopHOM rpyrine A2 mnepek/touaresieM YCTaHOBHUTE >KelaeMoe
HOMUHa/bHOe BTOPMYHOE HarpsbkeHue TpaHc(opmaTopa, Haripumep, 127B.

YcraHoBuTe CymMMapHOe conpoTuB/ieHue peoctata Al3 paBHbiM, Hanpumep, 100 Om.

BxmrounTe Beikmouarend « CETb» 0/10K0B, 3a/1eliCTBOBAHHBIX B 9KCITIEPUMEHTE.

AXTUBU3MPYITe My/IbTUMeTpPbI 6/10Ka P1, 3afelicTBOBaHHbIE B SKCIIEPUMEHTe.

MepsieHHO Bpalllasg peryJMpOBOYHYHO PYKOSITKY aBTOTpaHC(opmaTopa Al 1o 4acoBou
CTpe/ike, yBeIMUMBAailiTe TOK TIePBUYHOM OOMOTKHM HCIBITYeMOT0 OHO(a3HOTr0o
TpaHchopMaTopa | 3aHOCHTe TI0Ka3aHusi TpUOOPOB B Tabmwmily 2.

Ta6auya 2

U, B

L, A

P1K, BT

COS Pk

OtkitounTe BoiKItOuaTe « CETh» 6/10K0B, 3a1eiCTBOBaHHBIX B 9KCITEpHMEHTE.
Vcrnosnib3ysi AaHHbIe Tab/MULIBI 2, BBIYMCINATE KOIPPULIMEHT MOILIHOCTU T10 opmy.Jie
cos Ox=P 1/ Up I 1
Vcrnosnb3ysi AaHHbIe TabMULIbI 2 TIOCTPOMTE XapaKTepPUCTUKA KOPOTKOTO 3aMbIKaHUs
I x=f(U1), P «=f(U1), cos@=f(U,) ogHodaszHoro Tpanchopmaropa.

BeiBoj:

KoHTpo/IbHBIE BOIIPOCHI:

Yro Takoe TpaHcopmaTop?

Kak yctpoeHn tpaHcgopmaTop?

Ha kakoM siBJileHMM OCHOBAHO ZienCcTBUe TpaHChopmaTopa?

Kak onpegenuts Ko3QpuieHT TpaHCPOpMaLin?

UTo Ha3bIBaeTCs OMbITOM XO0JI0CTOr0 xoza? [jig yero oH rpoBOAUTLCA?
UTO0 Ha3bIBatOT KOPOTKUM 3aMbIKaHHUeM?

Kak ornpezienvTh MoTepu MOLIHOCTU B TpaHChopmaTope?

Nou,khE=
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JIabopaTropHasi padoTa Ne7
PaciidpeHue npeje/ioB M3MepeHusi BOJIbTMeTPa U aMIepMeTpa

Ilesb: 03HaKOMJIeHHE C METOZAMHU PaCILIUpeHuUs TIpe/esioB U3MepeHU amriepMeTpa U
BOJITMETpa.

IIpuGopsl u 06opyAOBaHUE:

1. ByIoOK My/IbTUMETPOB B KauecTBe amriepMeTpa U BOJIbTMEeTpa

2. AHaJIOTOBBIM BOIbTMETP, AHAJIOTOBbIM MUJJTHAMITEPMETD

3. Habop pe3ucTopoB

4. Habop coeiMHUTE/TbHBIX IPOBO/IOB

5. ICTOYHMK MUTaHMWs TIOCTOSTHHOTO TOKa OT 0J/I0Ka reHepaTOpPOB HaTPsKeHUH.

1. O0ue cBeeHus

[. Ing wW3MepeHUs] CWJIbI TOKAa B 9/IEKTPUUECKUX LIeMNsiX CAy)KaT amIlepMeTphl,
MU/UTMAMIIEPMeTPbl U MUKpPOAMIepMeTphbl Pa3/IMUHbIX CUCTeM. VX BK/IHOUAOT B LieMb
rocsiefioBaTeqlbHO, ¥ 4epe3 TMpUOOpP TPOXOAUT BeCh TOK, IMpOTeKawmuid B 1enu. [Ipu
Pa3IUYHBIX /IEKTPUUECKUX W3MepPeHUsIX BeCcbMa Ba)KHO, UTOOBI M3MepUTeTbHBINA TTprUbop
KaK MOYXHO MeHbIIle U3MeHs/T 3/IeKTPUUeCKUi peXkuM 1iernu, B KOTOPYIO ero BK/IH0YaroT.
I[To sTO¥ TIpUUMHE amMIlepMeTp J0/DKeH 00J1afjaTh He3HAUMTeTbHBIM COITPOTHBIEHUEM TI0
CpPaBHEHUIO C COMPOTUB/IeHUEM 1iernu. [IprcoeiMHATL aMIiepMeTp K IOor0caM UCTOUHUKA
TOKa 6e3 Harpy3ku Hesb3si. JTO OOBSICHSIETCS TeM, 4To 1o OOMOTKe amriepmeTpa,
HMelolllell Majioe COTIPOTUB/IEHHe, B TaHHOM CJlydae TIpoi/ieT O0/bIIoi TOK U OHa MOYKET
neperopeTh. [1o Toit >Xe MpUUMHe HeJb3sl BK/IHOUaTh amriepMeTp Tapasie/lbHO Harpyske.
Eciv  Takodt uM3MepuUTeNbHBIM MpPUOODP HY)KHO TPHUCTIOCOOUTL [iIsi  MU3MepeHuUs

3HAUUTE/JBLHOW CHJIbI TOKAa — paclvpuTb Mpefesbl M3MepeHus amrnepmeTpa, Ta OH
CHab)xaeTcs WyHTOM.

IIlynHm — 3TO OTHOCUTE/ILHO Majioe, HO TOYHO HM3BeCTHOe I | h
COIIPOTUBJ/ICHUE, IprcoeuHsaAeMOe rapaieybHO
W3MepUTe/JbHOMY MexaHu3My. (Cxema BK/IKOUeHUs aMIiepMeTpa PA1
C LIYHTOM I1O0Ka3aHa Ha pyUcyHKe. [Ipy TakOM BKJ/IFOUEHUH LIIYHTa Rw U

W3 n 4YacTeu TOKa, IpoTeKawlInero B Iemnud, uvepes HpI/I60p
IMMpOXOAUT JIUIIIb O/lHA €r0o 4YdCTh, d Uepe3 IIYHT — OCTa/IbHbIe n-1
yacTeu. ITO IPOUCXOAUT IIOTOMY, UTO COIIPOTHBJ/IEHHE IIIYyHTa
MeHbIIIe COIIpOTHUBJ/IEHHA aMIlepMeTpa n - 1 pas. Yucno n
IOKa3biBaeT, BO CKOJIbKO pa3 HYXHO YBe/JIHWUYUTL IIpejesl
HN3MepeHud aMIiepMeTpa.

Takum 06p830M, IIYHT CIY>XHUT I paClIMpeHMsd IIpeaeioB M3MepeHHUd an60pa.
ComnpoTuB/ieHre IITIYHTa, KOTOPBIA Ha/l0 PUCOeIUHUTD Tapasiie/ibHO aMIiepMeTpy, UYToObl
00eCreynuTh Takoe pacuimpeHue 1rpejaesia u3MepeHus, MOXXHO OIIpeae/IUTh I10 (I)OpMYIIEI

Ra
R

w= n-1

[Toce mprcoeArHEHUS IITYHTA K TTPUOOPY KaXkaoe JereHHe IKajbl Iprubopa OymeT
COOTBETCTBOBATh BeJTMUMHE, B N pa3 00J/ibIllel, yeM yKa3aHa Ha Hell.
II. [Ins wu3MepeHUs HarpsDKeHUsT C/Iy>KaT BOJBTMETPBI, MWITHUBOJLTMETPHI U
MHUKDOBOJIbTMETDPbI ~ Pa3/IMUHBIX CHUCTeM. OTH NPUOOPBI BK/IFOYAIOT TapasiiesibHO
Harpy3ke, a TIOTOMY COTIPOTHB/IEHHE WX AO/DKHO OBITh KaK MOXKHO Oosbiiie. B cBsizu ¢

3TUM YMEHBIIAETCA AO0CTOBEPHOCTbL MpPOM3BEAEHHOr0 WU3MEpPEHUA. Ona pacwmnpeHusn
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npenesios n3mMepeHund BOJIbTMETpPa K obMoTKe n3mMepumnTesibHoOro MexXaHn3Ma
nocnegoBaTtesibHO TMNpPUCOeanNHAOT MHOIMrooMHOE cornpoTmeJieHNne, HOCdWee Ha3BaHMe
nobaBo4HOro COMNnpoTUBIIEHNA.

[Ipu TakoM CXeme M3 N YacTeu HarpsoKeHus, R

006 |
TO/I/IeKaITero u3MepeHuio, Ha 00MOTKY rpubopa

o PV1
TIPUXOUTCS JIAIIE OZIHA YaCTh, a OCTa/IbHBIE n-1 yacTei —
Ha 06aBOYHOEe COMPOTHB/IEHHE. DTO MTPOUCXOJUT TIOTOMY, U U,
yTO M0OABOUHOE COTPOTHBIIeHHEe OepeTcs OoJibIle R v
(o,

COTIPOTHBJIEHUS BOJIbTMETpA B n —1 pas, npu
Toc/ieZioBaTe/TlbHOM COeJMHEHUH HallpshDKeHHe
pacripe/ieJisieTCsi MPOTOPI[MOHATBHO BeJTMUKHE
COTIPOTHBJIEHUS.
HNo6aBouHOe COMpPOTHB/IEHWE, KOTOpPOe HaZl0 TIPUCOeAUHUTH TI0C/IeZiloBaTelbHO K
BOJIbTMETPY, MOXKHO OTpeZie/IuTh 1o ¢hopmyJsie: Ry= Re (n-1)
[Tocre mipucoeguHeHWsT K BOJILTMETPY [00aBOYHOTO COTIPOTHB/IEHUS KaXKzoe
JefieHre IIKaibl Tprbopa OyZeT COOTBETCTBOBATh BeWUMHE, B n pa3 OoJiblield, yeMm
YKa3aHO Ha Hewu.

2. TTopsiA0K BBINO/THEHUA PadOTHI.
e Cobepure 1jemnb cornacHo cxeme (puc. 1).

- 1 o 1
+ O—F ¢ -128
128 o e 3
Ly aT.
2
3 r gob.
4
1
R
Puc.1 Puc.2
e 3anosHuTe Tabsuiy 1.
Tabnnua 1.
R, Ry [ToBepsiemMbIii IPHOOP OO6pa3noe | Ab6comor | OTHOCHTEN
eHa n Yucno Cuna 1317} Hasl bHasi
JleneHu JlefleHu | TOKa, npubop, | TIOTPEIH | TIOTPEeIHO
s, I, MA | cuna TOKa, | OCTh, A, CTb, Y,%
MA Io, MA MA

*  Bprunc/uTh abCOMOTHYIO TTOTPEITHOCTD U TIPUBEIEHHYI0 OTHOCUTETbHYIO
MOTPeLHOCTh MOKa3aHWM aHaI0roBOro nprbopa.
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A=1-1,

Y=A/Io

e Cobepure 11emb coryiacHo cxeme (puc. 2).
e 3arosiHuTe Tabuiy 2.

Tabnuua 2.
Rs Ry [ToBepsiemMbIi IPHOOP OO6pa3noe | Abcomor | OTHOCHTEN
Llena n Yucno | Hanps 1317 Hasl bHast
JleneHu JeJIeHni | yKeHue, | TPUOOp, | TOTpelliH | MOTPeITHO
s, B U,B HarpsbkeH | oCTb, A, B | cTb, y,%
ue, U, B

®*  BhIUMC/IUTB a6COJ'II-OTHy1-O MOrpemHoCTb U IIpUBEJEHHYHO OTHOCUTEJ/IbHYIO

TIOTPeITHOCTh MOKa3aHW aHa/IOr0BOT0 TIpHUOOPa.

A=U-U0
y=A/U,

BeiBOj:

KoHTpo/IbHEIE BOIIPOCHI:
1. Kakum 06pa30oM BK/TIOUAIOT aMIIePMeTP ¥ BOJBTMETP B JIEKTPHUUECKYIO LIeTlb IS

n3MepeHHs TOKd U HaHpH)KEHI/IH?

2. Uto Takoe yHT? [/ yero ¥ Kak OH UCI0/Ib3yeTcs?
3. Uro Takoe j06aBOYHOE COTIPOTHB/IEHHE? [17151 Uero v Kak OHO MCII0/Ib3yeTCs ?
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JIaboparopHasi padGoTa Ne8
HN3mepeHue MOIIHOCTH

Ilesib: HAYUUTHCS U3MEPSITh 37IEKTPUUECKYI0 MOIITHOCTb U paboTy.
IIpu6opsl u 06opyAoBaHUe:

1. B/1I0OK My/IbTUMETpPOB B KaueCTBe amIiepMeTpa u BoJIbTMeTpa

2. HabGop pe3ucTopoB

3. BartmeTp

4. Habop coeiMHUTE/TbHBIX IPOBO/IOB

5. b/IoK reHepaTOpOB HarpsyKeHU.

1. O01He cBejeHUsA

J/neKmpuueckasi MowjHocmb P 1jerni BbIpakaeTcsd uepe3 HampsbkKeHue |
9/IEKTPUUeCKU TOK U u3Mepsiercss B Bartax (Bt): P = U - I. Ha mpakTuKe 0Ha 0OBIUHO
npeobpa3yeTcss B MeXaHHUecKylo (B 3/IeKTPUUEeCKUX ABUTATessIX), CBETOBYIO (B JiaMIiax
HaKa/lMBaHWs) U TeIUVIOBYHO (B 3JIEKTPUUECKUX HarpeBaTessgX) 5Hepruto. B syemeHTax
3JIEKTPUUYECKUX U 3JIEKTPOHHBIX Lieriel, 006/a/laroliuX OMUYECKUM COMpOTHBJeHNeM R,
3/IeKTpUYecKasl JSHeprusi HekelaTeJbHbIM 00pa3oM mpeoOpa3yeTcs B TeIjio, UTO
Has3bIBAKOT TaKXKe nomepsiMu MowHoOcmu: P=1""R, P =U/R.

Kaxzpiv 3/1eMeHT 3/1IeKTPUUeCKOM LN UMeeT MpefesibHO JOMyCTUMY0 MOLLHOCTb,
TpeBbIIEHMe KOTOPOM B TIpOLiecCe SKCIUTyaTald NPUBOJUT K HeJONyCTUMOMY
neperpeBy. 3aBucuMocTh 1 (U) mpu P = P,y = const umeer Buj, ruriepbosbl. Ilo Heit
MO>XKHO JIETKO OTpe/ie/TMTh MaKCUMaJIbHO IOy CTHMbIe BeJIMUMHbBI HAMPSDKEHUST U TOKA J1JIs
JJAHHOT'O 3JIeMEHTa LIeMHu.

O/IeKTPUUeCKYH MOIIJHOCTb MOKHO M3MePUTh KOCBEHHO — uepe3 TOK U HarllpsKeHue
VI/TU HeTloCpe/ICTBeHHO — C TIOMOLLIbIO BaTTMeTpa.

2. IIpakTHyeckas 4acTb
3ajaHue
OrnpesiesuTe MOILHOCTD, BBIJESIOLIYIOCS B CONPOTUB/IEHUSIX U3MepSsisl HalpsyKeHue
u Tok. [Toctpotite runepbonuueckue 3aBucumocty I (U) A1 oMUUeCcKUX pe3ucTOpoB, B
KOTOPBIX MOKeT ObITh paccesiHa MakKCMMaslbHasi MOILLHOCTb 2 BT.

ITopsifoK BbINO/IHEHUs PadoThI
e (Cobepure 1ienb cormacHo cxeme (puc.l) u u3MepbTe TOKU B pesrctopax 100, 220 u
330 Om 11pu HampsDKeHUsIX, YKa3aHHbBIX B Tab1. 1.
/-"_“--.

) { mA )
A

i

i 330m[ ]
<> U=0..148B (v ) R{’IOGDM
R 220 0m ||

+

-{:J—«

Puc.1
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Buecute B Tabn.l wu3MepeHHbIe BeTMUKHBI

paccurtaHHble 1o popmysie P=U - L

TOKOB H

3HAU€HHUsA MOIHOCTH,

Tabnnua 1
U,B 0 2 3 4 6 10 12 14
R=100 Om I, MA
P, Bt
R=220 Om I, MA
P, Bt
R=330 Om I, MA
P, Bt

[TocTpoiiTe Ha puc.2 rpaduk 3aBucumoctu P = f (U).

BT

P

1.6

1.2

0,8

0.4

U

4

6 8

Puc. 2

10

12

B

®* YrtoObl TIOCTPOUTH THUIEPOOTMUECKYIO 3aBUCHMOCTb [jIsi 2-BaTTHOTO pe3UCTOPa,
Be/TMUMHBI TOKOB, COOTBETCTBYIOII[HEe HanpspkeHWsM (Tabs1.2), ciefyeT pacCunTaTh 110
dopmyne 1=P/U, rae P =2 Br.

Tabnunua 2

U,B

2

2,5

3

4

6

10

12

14

I, MA

[MToctpoiite Ha puc.3. rpaduk I = f (U) npu P = 2 Br.

BriBoja:

A

0.8

0,6

04

0,2

Puc. 3
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KoHTpo/IbHBIE BOIIPOCHI:

1. Kakux Be/JIMUMH TOK U HaTpsDKeHHe CO34ar0T MOTepy MOLIHOCTH 2 BT B pe3ucTtope
20 Owm?

2. Kakas snektpuueckasi sHeprus BoigensieTcsa B pesucrope 100 Om, eciu K Lenu
TIpUKJ/Ia/ibIBaeTCs HanpsbkeHre 12 B B Teuenue 10 yacos?

JIaGopaTopHasi paboTra Ne9
VicnibiTaHue JBUraTe /s MOCTOSHHOI0 TOKA Mapa/ilyie/IbHOr0 BO30Y K/ eHHus

Ienb: onpezeneHre pabounx xapakrepucTuk n = f (P,), M = f (P,), n = f (P2);
MeXaHUYeCcKoW xapaktepucTuku n =f (M) aBuUraTessi MOCTOSIHHOTO TOKA C
TrapasiiesibHbIM BO30Y KJeHUEM.

IlepeueHs anmnaparypsi:

1.Tpexda3nbiii icTOUHUK nuTaHus (G1)

2.VICTOYHMK MTUTAHUSA JBUTATe/Is TOCTOSIHHOTO ToKa (G2)

3.Bo306yauTenb cMHXpOHHOM MartrHbl (G3)

4.TIpeobpa3oBaTesnb yI/I0BbIX repeMeirieHui (G5)

5.MaiiviHa nepemeHHoro Toka (G6)

6.MarmmHa nocTostHHOro Toka (M2)

7.AkTuBHas Harpy3ka (A10)

8.B10k mynbTiMeTpoB (P1)

9.M3mepureb MoirHocTei (P2)

10. Ykazatenb yacTtoThl BpailjeHus (P3).

JJIeKTpUUYecKas cxeMa CoeJUHeHH

a3

o

>][=

208.1

©_ ez
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OmucaHue 3/1IeKTPUUYECKON CXeMbl CoeJHHeHH

Nctounuk G1 - ICTOYHUK CMHYCOUAAIBHOTO HATIPSDKEHWS MPOMBILIJIEHHOM YaCTOTHI.

Nctounuk nutanus G2 aBuraTtessi MOCTOSIHHOTO TOKAa WCIO/b3YeTCs [Jis MUTaHUS
pery/jiipyeMbIM HampspKeHHeM sSKOPHOW OOMOTKM U OOMOTKU BO30Y)KAE€HUs MallliHEI
MOCTOSIHHOTO TOKa M2, paboTaroijeii B peXxume JABWraTe/isi C Tlapajie/ibHbIM
BO30Y>K/[eHUEM.

Bo3oyautens G3 CAyKUT [ TIMTAaHUS OOMOTKM BO30Y)KAEHHST MaIllHbI
nepeMeHHOT0 Toka G6, paboTaroiieii B pe>kriMe CUHXPOHHOTO reHepaTopa.

[Ipeobpa3oBarenb  yIJIOBbIX  TiepemelnieHnt G5 reHepupyeT  WMIYJ/IbCHI,
MOCTyTAKoLKe Ha BXO/| yKa3aTe/Isl YaCTOThI BpallleHus1 P3 371eKTpoMallvHHOrO arperara.

CuHxpoHHbIV reHepaTtop G6 nuTaeT akTUBHYIO Harpy3ky A 10, BeICTyMasi B KaueCTBe
Harpy304YHOW MallVHBI.

N3meputens MoiHoOCTed P2 CayXuT [/ M3MepeHUs] aKTUBHOM MOIIJHOCTH
CMHXPOHHOTO reHeparopa G6. C TMOMOIIBI0 MYJLTUMETPOB 6/0Ka P1 KOHTpOMMpyHOTCS
HarpsUKeHUs U TOKHU.

TTops0K BBINO/THEHHUA PadoTHI
* Ybeaurtech, UTO yCTPONCTBA, UCTIOb3yeMble B JKCTIEPUMEHTe, OTK/IIOUEHbI OT CeTH
3/IEKTPOIUTAaHUS.
e (CobepuTe 3/IEKTPUUYECKYI0 CXeMYy COeJWHEHUNM TerIoBOM 3allfuThl MaIlWHbI
TepeMeHHOr0 TOKa.

e (CoeauHuTe THe3[a 3alllUTHOrO 3a3eMJIeHUs "D YCTPOWCTB, WCIIO/b3yEMbIX B
3KCIepuMeHTe, ¢ rHe3oM "PE" Tpexda3sHoro ucrounvka nutanus G1.

¢ (CoeguHuTe anmnapaTypy B COOTBETCTBUM C JIEKTPUUYECKOW CXeMOW COeJJMHEeHUN.
[Mepekmouaten pe>xkuMa paboTel McTouHuKa G2 u B030yautenss G3 ycTaHOBUTE B
rojioxkenue "PYUH.".

¢ PerynupoBouHble PYKOATKH MCTOUHMKA G2 u B030yautenss G3 TOBepHHUTe TIPOTUB
YaCcOBOM CTPEJIKHU J0 yIiopa.

® YcTaHOBUTE B KaXKZ0H (ha3e akTHBHYIO Harpysky A10.

e l3mepbTe OHUM U3 MYJ/IbTUMETPOB aKTUBHOE COITPOTHBJIEHHE Y. CTaTOPHON 0OMOTKHU
reHeparopa G6 (70/mKHO OBITH pMepPHO paBHO 21 OM).

e Bxmouure BbKmouaTeu «CETb» 6moka MynbTuMeTpoB Pl U u3mepuresns

MoIIHOCTeM P2.

AXTUBU3UPYITE MyTbTUMETPHI 0/10Ka P1, 3a/ieficTBOBaHHbIE B 3KCTIEpUMEHTE.

Bxrounte rctounuk G1.

Bxiirounte Boik/irouartesis "CETDH" v HaxkmuTe KHOMKY "BKJL" ucrounuka G2.

Bpaitjasi pery/iMpoBOUHYH0 PYKOSITKY MCTOYHMKA (G2, pa3roHuTe Asurateiib M2 1o

YaCTOTHI BpallleHus N, Haripumep, pasHoii 1500 MuH".

Bxntounte Boikitouaresb "CETB" u Haxkmute kHOMKy "BKJL." Bo30yautens G3.

e Bpaiass peryjvpoBOUHYH0 PYKOSTKY B030yaurtenss G3, usaMeHsiTe TOK sKops I,
asuratesis M2 B nuamnasone 0...1 A 1 3aHOCUTe MOKa3aHWs BaTTMeTpa usmepuresisg P2
(akTHBHAas MOILHOCTb P,, moTpebsisieMasi ofHO# (ha3oii cuHXpoHHOTO reHeparopa G6),
ammiepmerpa P1.1 (Ttok I,), BombT™Merpa P1.2 (Harpsbkenue U, sSIKOpHON 00OMOTKH
nBuraresis M2), BosbTMerpa P1.3 (Hampsbkenue Bo30Oyxzaenusi Up gBurarens M2) u
yka3arens P3 (dactora BpaimieHus n) B Tabmmiy 1.

Tabnuua 1.
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Pz/, H-m

I, A

U, B

U, B

n, MuUH"

Pz, Bt

P1, BT

M, H-m

n, %

¢ [lo 3aBepiieHNM 3KCTieprMeHTa CHavasa y Bo30yautens G3, a 3aTeM y uctouHuka G2
TOBEPHUTE PEryJMPOBOUHYIO PYKOSITKY TTPOTUB UaCOBOM CTPEJIKM [0 yIOpa, HaXKMHUTe
kHOTKY "OTKJL." u otkmtounte BbiKItOYaTenb "CETB". Otkmtouute uctouHuk Gl
Ha)kaTHeM Ha KHOTIKY — I'puo0.

e Ncrnonb3ys JaHHble Tab/uIbl 1 ¥ M3MepeHHOe 3HaueHHe aKTUBHOT'O COTIPOTUB/IEHUS Iy
00MOTKM BO30OYy)KAeHus1 ABUrarens M2 ajis KaKAOro 3HaueHUsl 4YacTOThl BpallleHUsI N
BLIUMC/IUTE 1 3aHeCUTe B TaOMUIly 3HAUeHUs:
10Jie3HOM aKTUBHOM MOII[HOCTU fiBUrartesns M2 o dbopmye

P, =3P, [Br];
AaKTUBHOU MOIITHOCTH, TIOTPeO/IsieMOM U3 CeTH ABUrareaemM M2

U2
P =Ug;Iy4 "'—f, [BT];
r
f
BHEKTPOMHFHHTHOFO MOMEHTa ABHFaTEHH M2 I10 (l)OpMYJ'[e
60

M =" (U, - 651,)1,, [Hwm];

Ko3(duiirieHTa MoJie3HOro AelicTBus ABuraresss M2 o dopmyiie

P,
=-2100 [o
=51, %],

1
® lcnosnb3ys gaHHble Tabmuilel 1 mocTpote pabourie Xxapakrepuctuku n = f (P,),
M = f (Py), n = f (P,); mexaHuueckyro xapakTtepuctuky n = f (M) gBuratens
TIOCTOSTHHOT'O TOKa.

BeiBoj:

KoHTpo/IbHBIE BOIIPOCHI:
1. Ha uem ocHOBaH NPUHIUIT PaOOTHI ABUTATE/IsI TTIOCTOSTHHOTO TOKA?
2. B ueM cocTouT 0C0OOEHHOCTD IMyCKa JABUraTesisi MOCTOSIHHOTO TOKa?

3. Kakumu poctorHCcTBaMU 00/afiaeT ABUTaTe/b MOCTOSTHHOTO TOKA W KAaKOBbI €ro
HeOCTaTKU?

4. I'nme NpUMEHSIFOTCS JBUTATe/IU MOCTOSHHOI'O TOKa?
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JIaboparopHasi padota Nel0
Onpeje/eHre MapaMeTPOB U XapaKTEPUCTHK MOTYNPOBOJHUKOBOI0 M0/

Ilesb: B X0/ie MPOBE/IEHHBIX YKCIIEPUMEHTOB U3yUHTh PAa0OTY MOTYTIPOBOJHUKOBOTO
avoja v nocrpouts B.ALX.

IIpuGopsl u 06opyAOBaHUE:

1. Habop My/ibTUMETPOB

2. HabGop pe3sucTopoB

3. [TonynpoBOJHUKOBBIM AUO[

4. VICTOYHUK MTUTAHUS.

1. O01ue cBejeHUsA

JIByX3/1€KTPO/IHBIN TOYTIPOBOJHUKOBBIA 3/IEMEHT - JUOJ COAEPXUT M - U P

-MPOBOAIIMK cjion (puc. 1). B n-mpoBosiiemM cjioe B KauecTBe CBOOOJHBIX HOCUTE/eH

3apsifia TIpeo0/1aZialoT /IEKTPOHBI, a B P-TIPOBOJAIIEM C/oe - ABIPKHU. CyIIecTBYIOLUH

MEXIy 3TUMU CJIOSIMH P-N TIepexo]] WMeeT BHYTPEHHHM TIOTeHI[MalbHbIi Oapbep,

TIPEIATCTBYIOIINM COeJUHEHUIO CBOOOJHBIX HOCUTeneM 3apsifia. TakuMm obGpasom, AUO7
6/10KHpOBaH.

[Ipy npssMOM TIPUIO>KEHUM HamnpspKeHUM («+» K

p-N NEpexnd .
CJIOK0 P, «—» K CJI0I0 N) TIOTEHI[Ha/lbHbIN Oapbep
FE YMEHBIIIAeTCsl, ¥ U0/l HAUMHAEeT TTPOBOAUTH TOK (AHOf
OTKPBIT). [Ipr 06paTHOM HaIps>KeHUH MOTeHIMaTbHBIHA
YenaonNos ofindl iuenue: baprep yBenuuuBaetcs (Auof 3arept). B obpaTHoM
CRCC N - YR HarpaB/IeHUW TPOTEKAeT TOMbKO HeOOJBIION TOK
yTeuku, 00yC/IOB/IeHHbIM HEOCHOBHBIMHU HOCHUTEJISIMU.
Puc. 1
2. IlpakTHueckas 4acThb
3ajaHue

CHATb BOJIbTaMITEPHYI0 XapaKTePUCTHKY MOTYTIPOBOJHUKOBOTO IU0/A B IPSIMOM U
oOpaTHOM HarlpaB/IeHUSIX.
TTopsi0K BBINO/IHEHUA PadoThI
e K guopgy (puc.2a) mipu NpsSIMOW TMOJISIPHOCTH TIPUJIOXKUTE HATpsDKeHHEe MOCTOSIHHOTO
Toka Upp, BeJMUMHBI KOTOPOTO yKa3aHbl B Tabi.1, u3MepbTe C ITOMOII[IO
MYJIbTUMETPAa COOTBETCTBYIOIIE TOKM Ipp M WX 3HAUEHUs] 3aHeCUTe B TabOmwily.
Vcronb3yiTe Npyu 3TOM CXeMy M3MepeHUsI C MOrPeIIHOCThIO 110 TOKY.

680 OM | |

+0 "o : )—»—(np — aO—O—>—(06p : T
U=0..15B Unp <v> XZ v) U ZS

1 kOm
l B
B
O O— O O0—0O

a) TMpsMas NONAPHOCTL 6) ObpaTHasa NONAPHOCTb

Puc. 1

Puc.?
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Tabnuua 1

Unp, B

0,1

0,2

0,3

0,4

0,5

0,6

0,7

Ir[p, MA

* lI3mMeHuTe MOJIAPHOCTL ANUO0Ad, IMEPEK/TIOYNUTE BOJIBTMETD AJIA I/IBMEPEHI/Iﬁ C
TMOrpeHOCTBIO I10 HAIlIPSI>)KEHHWIO KdK IMOKd3dHO Ha PHC. 20 u ITOBTOPUTE SKCIIEPUMEHT

TIpU BeJIMUMHAX 00paTHBIX HaMpsKeHUH, YKa3aHHbIX B TabI. 2.

Tabnuua 2

UOBP, B

0

2,5

5

7,5

10

12,5

15

Io];p, MKA

e [lepeHecuTe M3MepeHHbIe JaHHBIe W3 Tab/uI] Ha rpaduK (puc.3) U TMOCTPOUTE BOMBT-
aMITepHYI0 XapaKTePUCTUKY JUOZa.

MA

g

25

20

15

10

odp

0.1

0.2

0,3

04

ofp

M kA,

BeiBoj:

KoHTpo/IbHBIE BOIIPOCHI:

Puc.3

1. Kak meHsietcs COIIPpOTHUBJIEHME TIOJTYIIDOBOAHHWKOB TIDU HaFPEBaHI/IH? HOI—IEMY?

. Kakue IMMpUMeCH UCIIOJIb3YHOT B HOJIYHPOBO,Z[HI/IK(:IX?

2

3. Kakue 6bIBalOT 0/IbI 110 KOHCTPYKTUBHOMY UCTIO/THEHUIO?

4. Kakyto poJib B 3/IEKTPOHHBIX CXeMaX BBITIOJIHAIOT TYHHE/IbHbIE U0/,
CTaOWUTPOHBI, BapUKaribl?
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JIaboparopHasi padota Nell
VicciiegoBaHue padoThbl TPAaH3UCTOpPA

Ilenn: vccnenoBaTh paboTy OGUIIOISIPHOTO TPAH3WUCTOPA U €r0 XapaKTePUCTUKHU.
IIpu6opsl u 06opyAoBaHUe:

1. VicTOYHMK MUTaHUS TIOCTOSTHHOTO TOKa OT 0/10Ka TeHepaToOpOB HaTIPsKeHUA
2. B/IOK MyJ/IbTUMETpPOB U3 2-X aMIIepMeTpOB U 2-X BOJIbLTMETPOB

3. bunonspHbIM TpaH3UCTOP

4. Habop pe3uctopos: 1 kOwm; 100 KOm; 47 kOM

5. KoHHekTop

6. Habop coearHUTE/TbHBIX IPOBO/IOB

1. O0ue cBegeHus

CBoiiCcTBa TpaH3MCTOPOB ONMCHIBAIOTCS C/eAYIOIIMMU YeThIPbMS CeMelCTBaMu
XapaKTepPUCTHK.

Bxo/Hasi XapaKTepPUCTHKA TTOKa3bIBaeT 3aBUCUMOCTb TOKa 0a3bl Iy OT HarpspKeHHs
B 1jeru 6a3a/amutTep Uss (1ipu Uks = const).

Bbixo/jHas XapaKTepHCTHKA TOKa3biBaeT 3aBUCUMOCTb TOKa KoJiiektopa Ik ot
HarpspKeHUs 11emi KosuieKTop / SMuTTep Uks TP pa3IUuHbIX (PUKCHPOBAHHBIX 3HAUEHUSIX
TOKa 0a3bl.

XapakTepucTUKa YyIpaB/eHHs TipeJcTaBiseT €000l  3aBUCMMOCTb  TOKa
KosutekTopa Ik ot Toka 6a3bl Is (mpu Uks = const).

XapakTepucTuKa 00paTHOM CBSI3M eCTb 3aBUCHMOCTh HarpsbKeHUsl 1ienu Oasza /
smutTep Ugs, COOTBETCTBYIOIIEr0 Pa3/IMUHbIM HeUu3MeHHbIM 3HaueHUsIM TokKa 0a3sbl, OT
HanpspkeHus 1ier KosuieKTop/amMuttep Uks TpU pa3nuuHbIX (PUKCUPOBAHHBIX 3HAUEHUSIX
TOKa.

2. IIpakTHUecKas yacThb

3agaHue

CHSATb 3KCMIepUMEHTA/IbHO U TIOCTPOUTH rparKU UueThIpeXx ceMelCTB XapaKTepUCTUK
OUITO/IIPHOTO TPaH3KCTOPa N-P-N THUIIA.

HOPHI[OK BBITIO/THEHUA paGOTbI

e (CobOepure 1jerb corsacHo cxeMe (puc.l). IMorenipomeTp 1KOM HCIIOMB3yeTCS IS
perynvpoBaHudss TokKa 0a3er, pesuctopel 100 u 47kOM — [y1d  OrpaHUUYeHUs
MaKCMManbHOTO TOKa 0a3bl. V3mepeHwe Toka ©0a3bl Iy u HampsokeHusi Usgp
TPOM3BOJATCS My/bTUMeTpaMu Ha Tipefenax 200pA u 2B COOTBeTCTBEHHO.
PerymupoBanune HampspkeHust Uks OCYILECTB/IAETCS  PeryasaTOpOM  HUCTOYHHKA
IIOCTOSTHHOI'O HarpsbkeHus, TOK Kosulektopa Ik u HampsbkeHue Uks W3MepsIHOTCA
BUPTya/IbHBIMU TIprbopamu (Tipefiesibl M3MepeHUsi KOHHEKTOpa W3MEHSIIOTCS B XOjie
paboThI 10 Mepe He0OXOAMMOCTH W/IH TI0 TI0ZICKa3KaM KOMITbIOTepaA).

® YcraHOBUTe MepBoe 3HaueHHe Toka 6a3bl 20 pA 1 usMeHsist HanipsbkeHre Uks COriacHO
3HaueHusM, yKa3aHHbIM B Tabs. 1, cHumure 3aBUCUMOCTH Ix(Uks) M Ups(Uxks).
[ToBTOpUTE 3TH U3MePeHHs TIPU KaXK/[0OM 3HaueHuH I, yKazaHHOM B Tabuiie.
IIpuMeyaHue: XapaKTePUCTUKKU TPAaH3UCTOpPA U3MEHSIFOTCS B xojle paboThl M3-3a ero
HarpeBa. [loatomy g OGosbliieli Ompe/ie/IeHHOCT DPEKOMEHJyeTCs YCTaHOBUTH
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Hy>kHble 3HaueHUs [gs U Uxs, BbIKMIOUUTh Ha 30 ¢ G/I0K TeHepaTOPOB HallpsKeHUH,
3aTeM BKJIFOUMTh ero U OBICTPO 3amucaTh IMoKa3aHus mpubopoB V1 u A2.

I

+ O ~+
100 kOm 47 KOm @
15B
1kOm
v
- O O.
Puc.1
Tabnuua 1
Uxs, B Ig= 20 pA Is= 40 pA Is= 60 pA Is= 80 pA
IK, MA U];a, B IK, MA UBB, B IK, MA UBB, B IK, MA UBB, B
0
0,5
2
5
10
15

[TocTpoiiTe Tpaduku cemelictBa BbIXOAHbIX XapakTepucCTUK Ix(Uks) U cemeicTBO
xapakTepucThk obpatHoW cBsi3M  Ugs(Uks), He 3a0bIB yKa3aThb KaKOMY TOKY Oa3bl

COOTBETCTBYET KdXXAdsA KpHUBAs.

YcranoBute Ukxs = 0 U u3MeHsIS TOK 0a3bl B COOTBETCTBUM CO 3HAUEHHUSIMU,
yKa3aHHbIMU B Tabs. 2, caumute 3aBUcUMOCTb Ugs(Is). YBenuubTe HarpsbkeHue Uko
10 5B u cHoBa cHrumuTe 3aBUCUMOCTh Ugs(Ig), a Takke u Ik(Ig). [ToBTOPUTE 3TOT ONBIT
takke npu Uxs = 15B. (IIpy npoBeseHWM 3TUX U3MEPEHUM TaKKe YUMThIBaWTe
TpUMeuaHye K MpeAblIyIeMy OMbITY).
[Toctpoiite rpaduku BxoAHbIX Ig(Uss) u perynupoBouHbix Ik(Is) XapaKTepUCTUK,
yKasaB /11 KaXXA0W KPUBOM COOTBeTCTBYHOIIMe 3HaueHUs1 Uxas.

Tabnunua 2

I];, llA

UK3=0B

Uka=5B

Uks=15B

U];a, B

IK, MA

U];a, B

IK, MA

U];a, B

IK, MA

0

5

10

20

50

80

BeiBoj:

KOHTpOJ’IbeIE BOIIPOCHI:

1. KakoBo Ha3HaueHUe TPaH3UCTOPOB?

2. Kakue BbI 3HaeTe TUIIbI TPAH3UCTOPOB?

3. CKOJIBKO p-n Tepexoo0B Y MOJyIIPOBOJHUKOBOIO TPaH3UCTOpa?
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4. YKakuTe TIOJISPHOCTb HarpsbDKeHUs1 Ha IMUTTEpPe U KOJIJIEKTOpe TpaH3UCTOopa TUIla

p-n-p, n-p-n.
5. I'le mprMeHs0T TPaH3UCTOPbI?

JIabopaTopHas pabora Nel2
Vi3yueHHe yCTPOICTBA U MPUHIIKIIA padoThI ociju/uiorpada

Ilesb: 03HAKOMJIEHHE C TIPUHIUIIOM paboThl ocLuiorpada v npuobpeTeHye
HaBBIKOB M3MepeHUl TTapaMeTpPOB 3/IeKTPUUeCKUX CUTHAJIOB.

IIpubopsl 1 000pyAOBaHME:

1. Ocuunnorpad;

2. I'eHepaToOp HU3KOHW YaCTOTHI;

3. VIcTOYHUK peryMpyeMoro repeMeHHOro HarpspkeHus 4actoTel 50 I'.

1. Obwue cBepeHns

OneKTPOHHbIe ocuu/uiorpagsl
nipeiHa3HaueHbI JJist BH3yaJIbHOT'O .
HaO/IO/IeHUsT W HW3MepeHHs TlapaMeTpOB
MepUOTUUeCKUX 3/eKTPUUECKUX CUTHA/IOB. | S
OCHOBHBIMM ~ YacTAMH  ocuwwiorpada | .. [} L7 |.—|r| M
SBNSIIOTCS  37eKTPOHHO-TyuyeBas  Tpybka [+ — P ' L
(3JIT), reHepatop pasBepTKH, OJIOK | —
CUHXPOHU3aLIUH, YCUINATETN \
BEPTUKA/ILHOTO u rOPU30HTaIbHOTO
KaHa/IOB OTKJIOHEHHUs Jjyua. OJeKTPOHHO-
nyueBas TpyOKa, CXeMaTUueCcKU
n3obpakeHHass Ha  puc.l,  BHeIlHe
Tipe/icTaB/sieT coOoii Konby CrierraibHOM
(opMbl, B KOTOpPOM CO3[laH BBICOKUM
BaKyyM.

OTa TpyOKa I03BOJISIeT TIO/IyUUTh Y3KHM MTYyUOK 3/IEKTPOHOB, TO €CTh 3/IeKTPOHHBIN TyY.

B MecTte momaZiaHusi Ha 3KpaH 3/€KTPOHHOTO Jiyua BO3HUKAeT SIPKO CBeTsILeecs
TISITHO, IMaMeTP KOTOPOTI'0 MOKHO CZie/laTb BeChMa MaJlbIM, IIPeBPaTHB ero MpakTUYeCcKy B
CBeTNIYH0 TOUKy. VCTOYHMKOM (M31yuaTenemM) 35/IeKTPOHOB $IBJ/ISIETCS HaKaIMBaeMbIH
HarpeBatesieM HH karog K. s ¢opMupoBaHMsi jyuya W3 MCIYIeHHBIX KaTOAOM
3/IEKTPOHOB, C/Iy’KaT TPU 3JIeKTPOAQ, uMelolde (OpMy KOaKCHaIbHBIX LIWJIWH/POB:
YIIPaBJISIOIIUM 3/IeKTPOJ, Y3, MepBbIM aHOJ, W BTOPOM aHOZ. YTIPAB/SOLIUU 3/1€KTPOJ,
VMMeIOLLMMA OTpULIATe/IbHBIM OTHOCUTE/NIbHO KaToZia TMOTeHLWaa, OKpYy)KaeT KaToj |
CKUMaeT BBIXOAAIMNA M3 KaToZa 3/eKTPOHHbIM TyuoK. Ha Topie LMIMHIPUYeCKOro
YHPaBJ/ISIFOLIEr0 3/1eKTPOJa UMeeTCss OTBepCTHe, uepe3 KOTOpPOe IPOXOJAT 3/IeKTPOHBI.
VI3MeHsis1 OTeHLMaa 3TOT0 37€KTPO/a MOKHO PeryJMpoBaTh KOJMYECTBO 37€KTPOHOB B
3/IEKTPOHHOM Jiydye, TO €CTh MO>KHO pery/JvpoBaTh SIPKOCTh CBeTSIerocsl MsTHa Ha
5kpaHe. [loTeHIMan MepBOro aHOAA TOJIOKUTE/IeH OTHOCUTEeNbHO KaTo/a, a MOoTeHLuasl
BTOPOTO aHO/la MOJIOXKUTe/leH OTHOCUTE/ILHOTO MepBOro aHoga. Perynupysi noTeHLMas bl
aHO/I0OB, MOXKHO JTOOUTHCST (DOKYCHPOBKH 37IEKTPOHHOIO Jiydya B Majoe MITHO (TOYKY) Ha
SKpaHe.
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Ha myTu 371eKTPOHHOrO Jiyuya HaXxOASTCS Be Taphl Mapasile/ibHbIX M1aCTUHUYAThIX
971eKTpozioB Iy u Ily; 3Tu 3/1€KTPOABI Ha3bIBAIOT OTKJ/IOHSIOLMMUCS TJIaCTUHaAMU. Ecin K
OJTHOM U3 3TUX Map Mapasiie/ibHbIX TJIACTUH MPUJIOKUTb HarpsbkeHue, TO MeXy HUMU
oOpa3yeTcsi 2/IeKTpHUeCcKoe Tiojie, BEKTOD HalpshKeHHOCTH KOTOpPOTO —HaripaBjieH
NepreHIUKYy/IpHO K TulacTUHaMm. [loz fAelicTBUeM 3TOTO TIOMS 37€KTPOHHBIN Jyd,
TIPOXO/ISAIIMNA MeX/y TJIaCTUHAMH, OTKJIOHSIeTCS U, C/ie[JoBaTe/bHO, CBETSIIeecs: TMSITHO
repemeliiaeTcs Mo 3KpaHy ocuusnorpada. I[Tnactunel I1x mepeMelijaroT cBeTsIIeeCs MATHO
B TOPU30HTA/JILHOM HaripaB/eHWH, TacTUHbl [I; - B BepTUKaJIbHOM HarpaB/IeHUU.
BenvumHa cMelrieHUs 3TOr0 TMSITHA OT I[@HTPa/IbHOM TOUKM 9SKpaHa MpaKTU4YeCcKu
TIPOIOPLIMOHA/IbHA PA3HOCTH MOTEHLIMAI0B MEX/Y COOTBETCTBYIOLLMMM I/IaCTUHAMMU.

BaxHeiiiiM  TipuMeHeHHeM — ocuusiorpada  sIB/seTCs  u3yueHHe  ObICTPBIX
MepUoJUYEeCKUX  JIeKTPUUeCKUX TpoleccoB. [Ins  ucciefoBaHWs — HaMpsDKeHUH,
M3MEHSIOIMXCS BO BpEMEHM, MCIOAb3yIOT 00e mapbl OTK/IOHSIOIIMX —TIIaCTHH
3/IEKTPOHHO-/TyueBOi TpyOku. Ha BepTHKanbHO OTK/IOHSIOL[ME TUTACTHHBI OOBIYHO
M0/laeTCs U3/yyaeMoe HarpsbkeHrWe, a Ha TOPU30HTa/JIbHO OTKJIOHSIOIIME TIJIaCTUHBI -
BbIpabaThiBaeMoe B camoMm ocuusinorpage HaripsbkeHue, U3MeHsItoleecs

TIPOTOPLMOHA/IBHO BpeMeHU. OTO HarpsiXeHue, Ha3biIBaeMoe Hamnps>KeHNeM pasBepTKM,
BblpabaTbiBaeTCs reHepaTopoM pa3BepTKU. Mpadmk Hanps>KeHus pa3BepTkM n3obparkeH
Ha puc. 2. Ha rpacdwmke nNo TrOpPM3OHTaNIbHOW OCU OTJIOXKEHO BpeMs t, a no
BEPTUMKANIbHOM OCKM - HamnpsikeHue pas3BepTku. o Buay rpaduka 3TO HanpsihKeHue
Ha3bIBAOT TakXXe NMnioobpasHbIM.

i Ha yuacTke rpaduka  HampspkeHWe  BoO3pacTaeT
i MPOIMOPLIMOHA/ILHO BPEMEHM, W TI03TOMY CBETSIeecs
| : MATHO Ha 3KpaHe ABWXETCS PABHOMEDHO CJieBa HarpaBo
| -" BAOMb OCK X OT TOYUKM M Ha /1eBOM Kpae 3KpaHa [0 TOUKHU
__________________ N Ha ero npaBom kpae (puc. 3). [ovas Ao mpaBoro Kpas

- 9KpaHa, MSTHO ObICTpO (TPAaKTUUECKWM MTHOBEHHO)
BO3BpalljaeTcss 06paTHO K JieBOMY Kparo JKpaHa (yuacToK
Ha pucC. 2). 3aTeM MATHO CHOBA [IBWXKETCSI PAaBHOMEDPHO
creBa HampaBo  (y4acCTOK rpapuka) u T1.4. Tak
OCYLLeCTBJ/ISIETCSI Pa3BePTKA BO BPEMEHH.

[Tycte U(t) - u3yuaeMoe TiepeMeHHOe HarpsKeHHUe.
Ecnu B MOMeHT, Korja cCBeTsiljeecs MSTHO TPOXOJUT
M N TOuKy M »5KpaHa, Ha BepTUKAJbHO OTKJIOHSIOLLIHECS
MacTUHBbI MojaTh HarpsbkeHue U(t), TO 3/€KTPOHHBIN
Jyd BBIUEDTUT KPHBYIO 3aBUCMMOCTH H3y4yaeMOro
HaTpspKeHUsT OT BpeMeHU B MHTepBasie OT t; [0 t, e to -

e 3 MOMEHT BpeMeHM, KOrJia CBeTsilieecsl MITHO AOCTUTHET
Touky N 3KpaHa.

Ecmu U(t) - nepuoauueckasi ¢GyHKIMs C TiepuoJioMm T, paBHBIM ti-t,, TO Ha JKpaHe
ocuwiorpada ™Mbl yBUAUM m0epBbl nepuof ¢yHkiuu U(t). [locme MrHoBeHHOro
BO3BpallleHUsI CBETAILErocs MsATHAa B TOUKY M MbI (TIpM NOC/IeyroIeM ero repeMeleHuu
B TOukKy N 3KpaHa) yBHUJUM BTOpOU mepuof usMmeHeHus ¢yHkiuu U(t) u T.4. [ToBTOpSss
pa3BepTKy MHOTOKPAaTHO, Mbl CMOKEM YBU/IeTb Ha 5KpaHe HEeNO/BIKHYIH KapTHHY
n3meHeHuss QyHkiuu U(t) B TeueHWe OJHOTO ee TIepUO/A, €CIU BpeMsl JIBMXKEHUS
cBeTsilerocs nsaTtHa Mo 3kpaHy M ot N paBHo nepuoay T dynkuum U(t). Eciu ke t-
t,=n'T, rze n - Ljesi0e Urc/Io, TO Ha SKpaHe MbI MOJIyYrM N MePUO/0B U3MeHeHUs] QyHKLIUN
U(t), u n3o6pakeHre OyaeT HETTOABHKHBIM.
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OOBIYHO [JOCTAaTOUHO TOUHOE COOTHOIIIEHWe TepHUO/IOB pa3BepTKU W H3ydaeMOoro

HampspKeHUs1 COOFOCTH OKa3bIBaeTCsl HEBO3MOJKHO U3-3a HecTaOWIbHOCTH TeHepaTopa
pa3BepTKU WM CaMOro M3ydaeMoro fpoiecca. [asi MpUHYAUTENBHOIO COTIaCOBaHUS
yKa3aHHBIX TI€PUOZOB HCII0/Ib3YIOT CHHXPOHU3AIMIO, TO €CTb BBIOMPAIOT TaKyH CXeMY,
TIpY KOTOPOU M3ydaeMoe HarpsbkeHHe "HaBsi3bIBaeT'" CBOU MEePUO/] reHepaTOpy Pa3BepTKHU.

'ZLJ'[H n3MepeHusa aMIUIMTyAbl CHUI'HAJIOB HEO6XO,HI/IMO 3HATb YYBCTBUTEJIBHOCTb

ocuuiorpada, TO €CTb BEeJUUMHY CMEILEeHUs] CBETAILErocs TMsATHA TpPU H3MeHeHUU
HarpspKeHWsT Ha OTKJIOHSIOLMX TlaCTUHax Ha 1 BosibT. [lyid KaHa/lia BePTUKAJIbHOIO
OTK/IOHEHUSI UYBCTBUTEJIbHOCTh paBHa Sy=Y/Uy, rge Y — cCMelleHue BJO/Ib OCU Yy TIO[
JleMCTBMEM HallpsDKeHUs Ha TlacTMHax, paBHOro Uy.

2. ITopsigoK BHITIO/THEHHUS PA0OTHI
I. Omnpepenenuie UuyBCTBUTEIbBHOCTH ocIiuiorpada.
[TopxkntounTh reHepaTop K rHe3ny "BXO/ Y" ocuumiorpada. BoasTmeTp

TOJK/TIOUMTH K THe3ay "V'" reHeparopa.

1. YcTaHOBUTBH UaCTOTYy IepeMeHHOI'0 TOKa OT reHeparTopa, pasHyro 1000 I'w.
2. IlepekntouaTens ociuiorpada "V/oen" ycTaHOBUTH B MOJI0KeHUe 2",

3. BK/IIOUHUTH reHepaTop M OCLIIOrpad B CETh.
4

Habsnrofjasi 3a TokasaHUsIMU CTpPeJIOYHOrO BOJIbTMETpPA M TOBOpauvBasi pyuky " "
reHepaTopa yCTaHOBUTH HarpsukeHue U,y= 2 B.

C mnomompto pyuek ocuwiiorpadpa "CTAB", "YPOBEHbB", "BPEMA/OEJI",
"TITABHO" 106UThCS1 YyCTOMUMBOTO M300paykeHUsT CHHYCOM/IbI Ha SKpaHe.

6. Pyukamu "SIPKOCTB" u "®OKYC" 106UThCs1 4eTKOTro N300paXkeHUs.

7. Ilepexmouarens "BUJ CUI'HAJIA" nepeBectu B nosiokeHue "A". IIpu 3TOM Ha
5KpaHe MOSIBUTCSI TOPU30HTabHas UHUA. EC/M IMHUS Ha 5KpaHe He MOsSBU/Iach, TO
Bpamias pyukd "CTAB" u "YPOBEHbB" nobetiTech ee rosiByieHus.

8. Pyukol " " cOBMeCTHUTB 3Ty M0OJIOCY C OCbIO0 X Ha 3KpaHe ocuusuiorpada.

9. Ilepexmouatens "BUJ CUT'HAJIA" niepeBoAUTCS B MCXOAHOe cocTosiHMe "~". Ha
JKpaHe [IO/DKHA TIOSBUTBbCS CHHycowza. IIpy ee OTCYTCTBUM H300pakeHHe
BoccTaHaBnuBaeTcs BpaijeHreM pydek "CTAB" u "YPOBEHDB". Cunycoupa fo/mpkHa
OBITH CTPOT'O CUMMeTpPHUYHA OTHOCUTETHHO OCH X.

10. W3mepuTh uMcC/lIO [AeleHWM Ha 3KpaHe ocuwWiaorpada OT ocd X [0 BepIIMHBI
CUHyCcoU/Ibl. DKpaH ocuusiorpada pa3dbutr Ha kKBaApaThl. CTOpPOHaA KBajpaTa paBHa
ogHOMY JeneHrt0. Kaxxgoe meseHre pa3buTo Ha MSATh yacTel, cjefoBaresbHO, O/IHA
ero yactb paBHa 0,2 peneHusi. YyBCTBUTE/NLHOCTb ONpeeIuTb 10 (QopMmyiie:
SY:YM/an)

11. Takum >ke 06pa3om orpeie/IMTh YyBCTBUTETbHOCTD TIpU Usp=4 B.

12. Tlepekntouaresns ociusiorpada "V/JEJI" yctaHOBUTE B TIosioxkeHUe "5". Omnpeie/uTh
yyBCTBUTEMBHOCTD TIpU U,= 6; 8; 10 B. Pe3ynbTaTsl 3aHecTH B TabuIy 1.

Tabnnua 1

U4, B 2 4 6 8 10

Y., gen

Sy, nen/B

II. Onpepenenue 4yacTOTHI CUTHA/Ia reHepaTopa.
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ul

. YCTaHOBUTH IPOM3BOJIbHYIO UaCTOTYy CurHasa reHeparopa. [lepekmtouarens "V/JEJI"

OCTaBUTb B IOJIOXKEHUH "'5".

Pyukamu "BPEMS/OEJ", "CTAB", "YPOBEHB" pgobuthcsi CTaOWIBLHOTO
1300paykeHUs] CUHYCOM/IbI Ha 3KpaHe ocuusuiorpada. »KenarenpHo, uToObI CMHYyCOW A
viMeJjla MUHUMAJIbHO BO3MOXKHOE YUCJ/I0 [IePUO/0B.

. Ornpesiesute (110 ocy X) UKMC/I0 OOMBITHX JefieHnd Xr, MPUXOASAIIUXCS Ha OJUH TIEPUOJ

CUHYCOWZIBI Ha »JKpaHe ociwiorpada. M3mepeHusi HeoOXOAWMO TIPOBOJUTH C
TOYHOCTBIO [I0 [IECSTHIX A0siel OOMBbIIOTo Ae/eHusl.

. 3anuiuTe rokasaHue sBpeMeHu pa3sepTku K nepekstouaresns "BPEMSA/IEIT".
. Onpegenure nepuof, T u yactoty f uccienyemoro curdana no dopmynam: T=K- Xr;

f=1/T=1/(K- Xy).

. CpaBHUTe HaWJIEHHYIO YaCTOTy CHMrHa/Ia C YaCTOTOM, YCTaHOBJIEHHOM Ha reHeparTope.

BriBoja:

KoHTpo/IbHBIE BOIIPOCHI:

1. KakoBo Ha3HaueHMe ocpsiiorpada v B 4éM ero IperMylecTBa 1o CpaBHEHUIO
CO CTPeIouHO-1[M(POBBIMU U3MEPUTETbHBIMU TTPUOOpaMu?

Kakoe siB/ieHHe HUCITI0/Ib3YIOT B 37IEKTPOHHO-TyUeBOM TPYOKe /1JIs TIOJTyUeHUsT
CBOOO/HBIX /IEKTPOHOB B raze?

[TepeurciviTe OCHOBHBIE 37IEMEHTHI 37IEKTPOHHO-TYYeBOU TPYOKH.

OOBbsicHUTe CXeMy YIIpaB/eHHUs 3JIeKTPOHHBIM JTYUOM.

Inst yero nipefiHa3HaueH reHepaTop TOPHU30HTA/ILHOW pa3BepPTKU?

YTo Takoe UyBCTBUTE/IBLHOCTb OCLA/IIorpada?

N

o kW
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JIaboparopHasi padora Nel3
VicciiegoBaHue padoThbI CXeM BBINMPSM/IEHHsI TEPeMEHHOr0 TOKa

Henb: VCC/Iel0BaTh paboty TI0JIYTIPOBOJHUKOBOIO 0JHO(a3HOro
JIBYXTIO/TYTIEPUOJHOTO BBITIPSIMUTEISI.
IIpuGopsl u 06opyAOBaHUE:
1. ITonynnpoBOAHUKOBBIE [TUO/BI
. Pesuctop 10 kOm
. Kongencatopsl 1 Mk®@, 10 Mk®, 100 MmxP
. Uctounuk nuTanus ot 6/10ka reHepaTOpOB HaMpsDKeHW
. KomrniekT My/ibTHMeTpPOB B KaueCTBe amIiepMeTpa U BOJIbTMeTpa
. Octmnnorpad
. Habop coenHUTeTHHBIX TIPOBO/IOB.
1. O01ue cBeieHus

B yenu ¢ monynpoBOAHUKOBBIM AWOAOM (pUC.l) YCTaHOBUBILUMKCS TOK MOJKET
MPOTEKAaTh TOJILKO TIPU OTpezeIeHHOU MOJIIPHOCTU MPUIOKEHHOT0 K WO/l HarpsyKeHUs.
[Ipy “3MeHeHUM TIOSIPHOCTU HAlpsSDKEHUsT [TUOJ, 3alupaeTcsi U TOK Mpekpainaercs. B
L[e[A MepeMeHHOro (CMHYCOMAIbHOTO) HarpsbKeHUs] TOK TMPOTeKaeT TObKO B TeueHUe
TOM TOJIyBOJTHBI, KOTJ@a AUOJ OTKpPHIT. [TomyBo/iHAa Apyrod moJispHOCTU TiofaB/sieTcs. B
pe3y/bTaTe B LielU UMeeT MeCTO TOK OZJHOTO HampaBjeHus. [l yMeHblIeHus My/abCcaljui
BBITIPSIM/IEHHOT'O HampspKeHUs TIPUMEHSIFOTCS  Criakuaroique ¢uabTpel. [IpocTeiiiimm
(GUIBTPOM SIBJISIETCS KOH/IEHCATOP, NMOAK/IF0YEHHbIN Mapasie/lbHO Harpys3kKe.

DUk WWN

Usx

O—f=f—t»— t

\{

Usx Ruarp Ud Ud
t‘
O | .
Puc.1
O,Z[HOCI)EBHBII‘/JI ,Z[BYXHOJIYHEPI/IO,Z[HBII\/'I BBITIpAMUTE/Ib TIPUMEHSAIOT B HM3KOBOJIBTHBIX
YCTPOﬁCTBaX. ,Z[I/Ial"paMMbI Hal'[pH)KEHI/Iﬁ 151 TOKOB, MOsACHMAROIIIMe pa60Ty

[BYXIIO/JIyTIePUOJHOIO BBINPSIMUTENS CO CPeJHUM BBIBOZIOM HAa aKTUBHYK) HarpysKy
Tipe/iCTaB/IeHbl Ha PUC.2.
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=t
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ff +{=])
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HOwvonpt cxembl VD, 1 VD, IpOBOAAT TOK MOOYEpPeIHO, KaXKAbIA B COOTBETCTBYIOLLAN
TI0/1yTIepHO/, TIMTAOLLero HarpsykeHus. B TeyeHue riepBoro mnoJyrepuoza
TI0/I0>KUTE/IbHBIM MOTeHLMaA uMeeT aHo, Auoaa VD, U TOK iy MpOXOoguT uepe3 Hero. B
TeueHre BTOPOro MOynepuo/ia MOI0KUTEbHBIU MOTEeHLUaI UMeeT aHoA, auoga VDo,

TOK Iyg2 IPOXOJUT Uepe3 Hero, rpuyeM B LU Harpy3KU TOK I TIPOXOJUT B TOM Ke
HaTpaB/IeHWH, YTO U B TIePBbIi MOyTiepro. TakuM o0pa3oM, B OT/IMUHE OT TIPOCTEeMIIIeTro
O/IHOTIOTYTIEPUO/THOTO BBINPSIMUTE/ISI B BBINPSIMUTEIE CO CPeJHEN TOUKOW BbIMPSIM/IEHHBIN
TOK TIPOXOZIUT Uepe3 Harpy3Ky B TeueHre 000MX TI0JTyTIEPHO/IOB TIepEMEHHOI0 TOKa.

[Tpu ucciieoBaHUY BBITIPSIMUTE/IEN TIPUMEHSIOTCS Cielyroliie 0003HaueHusI:
Ugx, Usx — MTHOBEHHOE U [IeHICTBYIOLLlee 3HAUeHUs] CUHYCOMA/IbHOTO BXOHOTO
HarpsyKeHus;
W4, Ug, Udmax, Udamin— MIHOBEHHOe, CcpeiHee, MaKCUMaJibHOe, MUHUMAaJ/IbHOe 3HaueHUs
BBIXOZHOTO (BBIMPSIM/IEHHOT0) HANPSKEHUS;
f.— uvactoTa nmy/sibcalyii BIXOJHOTO HaTpsDKeHUS;
U4 / Ugx— K03 dULIMeHT BLITIPSIMIIEHUS;
m = foyc/ fox— UMCIO My/IbCALWI BHIMPSM/IEHHOTO HaTIPSDKEHUS 3@ O/IUH Tepro/]
HarpsyKeHus MUTaHUS;
K _AUnymc _ Uy - U

nyasc
Ua Ua — KO3(ULMEeHT My/IbCalyid BBINPSIM/IEHHOTO HaNPsPKEeHHUS.

dmax dmin

2. ITopsifoK BbINo/IHeHUs1 padboThbI

e (CobepurTe 11eTb cornacHo cxeme (puc.3) 6e3 criakuBaroiero hbuabTpa.

e Bxmouure ocuusiorpad. [ToakmounTe ABa /iF0ObIX BX0Ja OCIU/Iorpada K KaHaiam
VO u V1. YcranoBute pa3Beptky SmC/aen.

* JlepeHecure Ha rpauk (puc.4) OCLA/UIOrPaMMbl BXOJHOI'O U BBIXOJHOTO
HarpspKeHUH.

e (Cpenaiite u3mMepeHUs U 3amnuinuTe B Tabs1.1. 3Hauenus: Uy — geticTBytoiiee, Uq—
cpegHee, AUnyme, M = foync/ fox.

¢ Paccuwuraiire u 3anummmre B Tabs1.1 ko3 duimeHTsl Ug / U Kayne.

A VI/\V3

O

(]
I-—--u

v=18 (1
3 | f=50Tn 2 [:LUROM

7~
3
{
0
©

Z
VOO

r“‘\-.]

\v2A\va

Puc.3
e [lapamienbHO  Harpy3o4yHoMmy pe3uctopy R, mogkmounte — CriiakyBarolye
KoHzieHcaTopbl C C eMKOCTSIMH, yKa3aHHbIMM B Tab/.1, TOBTOPHUTE HW3MEPeHUs U
JlopuCyuTe rpa(UKy BBINPSIMIEHHOTO HalpsKeHUs1 Ha puc.4.
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Tabnuua 1

C, MKD

100

U, B

Us, B

AUnym,c, B

Ud / UBX

knyﬂbc

B

8

MC

-2

-4

Puc.4

BroiBoja:

KoHTpo/IbHBIE BOIIPOCHI:

1.
2.
3.

Kakue HejocTaTKy B CXeMe OZHOTOJIYTIePUOAHOTO BhITIPSIMJIEHUS ?

Uto Takoe K03 (HULIMEHT BBINPAM/IEHUS U KO3 (ULIMEHT IMyIbCaLjyii?

Kakoe ,[LEI;’ICTBI/IG OKd3bIBdeT CF]'Ia)KI/IBaI-O]_U;I/Iﬁ KOHAEHCATOD Ha aMIUVINTYyAy

IMyJ/IbCAaLUiA HarpsDKeHus?

JIabopaTopHasi pabota Nel4
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HccnenoBanue paboThl yCHINTE/IA HU3KOM YaCTOTHI

Ilenb: U3yunTh IPUHLUT PabOThI yCUTUTEISE HATIPSDKEHNsT HU3KOW UaCTOTBI, a TaKxkKe
5KCIIePUMEHTA/IbHO OTIPe/Ie/TUTh er0 OCHOBHBIE TTapaMeTphI.

IIpu6opsl u 06opyAoBaHUe:

1. Ycunuresis HU3KOH UaCTOTHI, BBITIOJTHEHHBIH 110 CXeMe C 00I[UM SMHUTTEPOM

2. VICTOYHUK TTUTaHUs OT 0JI0Ka TeHepaTOPOB HaTPsDKeHUH

3. KoMIIeKT My/IbTUMETPOB B KaueCTBe BOJIbTMETPOB

4. Ocuunnorpad.

1. O0mue cBeeHUs

Ycunmurens HanpsbkeHdss HU3KOW uyactothl (YHHY) mpegHasHaueH [/ yCUIeHUs
3/IEKTPUUECKUX CUTHA/IOB B MHTepBasie yactot ot 20 'ty go 20 kI'w.

TPpaH3uCTOPbI KCIO/Ib3YIOTCS KaK YIPaB/ISIOLIUe 3/IEMEHThI B YCUTUTENbHbBIX LIeTsX.
[To Ha3BaHWIO TOTO 3JIEKTPOJla TPAH3UCTOPA, KOTOPhIM HCIOIB3yeTCss KaK 00Iasi Touka
J/1s1 HarIpSDKeHWU BXOJHOTO U BBIXOJHOTO CUTHAJIOB, Pa3/M4aiOT TPU OCHOBHBIE CXEMBbI
ycuiuTesield Ha OUIIOIAPHBIX TPaH3UCTOpaX:

¢ o6Ouum samurTepoMm (03)
¢ ¢ o6uum KosekTopoM (OK)
® ¢ obuett 6a3oii (OB).

B Haubosee pacmpoCTpaHEHHBIX CXeMax YCHUIUTeNed WCIO/Mb3YIOTCA N-p-n
TpaH3uCTOpPbl. O/IHAKO P-N-P TPaH3UCTOPHI TAKXKe MOKHO UCMOJIb30BaTh, HO TOT/Jja HY’KHO
HM3MEeHUTh TIOJIIPHOCTE pabouero HarpsHkeHUs..

B pgaHHO# paboTe uCMO/b3yeTCs YCHUIUTE/Nb HU3KOW YaCTOThbI, BBITIOJTHEHHBIM I10
cxeMe C 06IIUM SMUTTEPOM.

Y CUneHuI0 CUTHA/IOB COOTBETCTBYET Harpy304HbIA Pe>KUM paboThl TpaH3ucTOpa. Ha
puc.2 moKa3aHa NpoCTelllias cxemMa yCU/IUTeIs Ha TPaH3UCTOpe TUIIa P-N-p.

Puc. 1. Cxema ycunumesnsa Ha mpaH3aucmope ¢ O3

B TpaH3uUCTOpDHOM ycunuTese yrpaB/sieMOW SIBAsieTCS KOJUIEKTODHasl Lielb, a
ynpapJsitoiieii — 0a3oBas. B KO/JIEKTOpHOM Lieny TpaH3UCTOpa KMeeTCs MCTOYHUK
nutaHusi Ex (—Ex), comnpoTuB/ieHWe Harpy3kd TpaH3ucTopa Rx UM pa3zenvTesbHbIN
KoHzAeHcaTtop C, . B 6a30Byto 1iesib BK/IIOUEHBI /IBa UCTOYHUKA: UCTOYHUK TepeMeHHOT0
HanpspkeHus: ¢ aMIIATY 10N Ump = Uz ¥ KICTOUHUK TIOCTOSTHHOT'O HArpsDKeHUsT CMeleHUs]
Ecv, TIOCTIEIHUN B TPAaH3UCTOPHOM yCH/INUTE/Ie HeOOXOAUM JIJIsi TOro, YTOOBI 00eCreunTh
HeoOXOMMBIM Haya/lbHbIM TOK TIOKOs Ik B Iiemu KosijiekTopa. [ljii 3TOro Mo/sipHOCTB
HaTpsDKeHUSI CMeIlleHHs] yYCTaHaB/IMBAIOT TakK, uTOObI OHO OTMMpano TpaH3ucTop. I[Ipu
OTCYTCTBUM OTPUIIATe/TbHOTO HAIPSDKeHUs CMelljeHUs1 TOK 0a3bl Iy = 0, B KOJIJIEKTOPHOM
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L[e[ld TpaH3UCTOpa IIpOTeKaeT HACTOIbKO He3HAauuTe/bHbIM TOK, YTO TPakKTU4eCKu
TPaH3UCTOP MOXXHO CUMTATh 3arepThiM. Eciii Ob1 B 6a30B0ii 11ery 0TCYyTCTBOBA/ UCTOUHUK
OTpHULIATE/IbHOIO  HampspKeHus, TO B I0JIOXKUTEe/bHbIEe II0Jy[IepUoAbl BXOJHOIO
HarpsbKeHWsl TPAH3UCTOP 3arupasicsi U BO3HUKAIU Obl 00JIbIlvie HellMHelHHble NCKaXKeHusl.
Harnpsbkenne Usgs UM3MeHsIeTCd  [POIOPLMOHA/IBHO BXOZHOMY curHalny U, U B
KOJUIEKTOPHOM L€y MPOUCXOAUT TIPOMOPLIMOHA/IbHOE M3MeHeHne ToKa [x. Tok Ik co3maer
Ha pesuctope Rk mysbcupyroljee HanpsbkeHue. PaspenurensHbld KoHgeHcatop C,
IIPOIyCKaeT Ha BbIXO/HbIE 3a)KUMbI TOJIKO TTePEMEHHYI0 COCTaBJISIOLYH0 KOJJIEKTOPHOIO
HanpsbkeHusi. [Tonbupasi cooTBeTCTBYOIIME 3HaUeHUst Ex, Rk ¥ T TpaH3uCTOpa, MOYKHO
MIOJIyUUTb Ha BBIXOAHBIX 3a)KMMax IepeMeHHoe BbIXogHoe HarpsbkeHue Ug,x = Uks, BO
MHOrO0 pa3 rnpesbiiaoiee aMmidTyy Uns. (R, — conpoTuBieHue notpeburesns).

OMUTTEPHBIM Tlepexo/i TpaH3UCTopa Mpu paboTe yCUIUTesNsl BCerja OTKPLIT U BO
BXOJHOM L[Ny IIpOTeKaeT TOK lg ; CjlejoBaTesIbHO, MCTOUHMK BXOJHOTO HAallpsDKeHUs
BCerja pacxoAyeT MoIHOCTb. [Ipy oJHOBpeMeHHOM BO3/eWCTBMM Ha ydacTOK 0a3a-
SMUTTEp [ABYX HampsbkeHUN Ec, 1 Uns B 1jemu 6a3bl MpoOTeKaeT IMyJ/IbCUPYIOMIUN TOK.
[ToCTOSIHHYIO COCTaBJISAIOLYIO CO3/jaeT UCTOUHUK CMellleHus, a [lepeMeHHY0 — UCTOYHUK
BXO/JHOT'O HaTlpsDKeHUs.

2. TlopsAoK BBINOTHEHUA Pa0OThI
e (CHATb aMIUTUTYIHYIO XapaKTEPUCTUKY YCUIUTES MPU NMTOCTOSSHHOW YaCTOTe CUrHasla
f=1kl.
Tabnvua 1

U, B 0 0,1 0,2 0,3 0,33 0,35

UBBIX ) B

¢ [loctpouth aMmMTyAHYI0 XapaKTePUCTUKY Usgpx (Usx).
e CHSTbh aMIUTUTYJHO-YaCTOTHYIO XapaKTepHUCTHUKY, TTPe/ICTaB/ISIOIIYI0 COb0i

3aBMCHUMOCTb KO3 @uieHTa ycuaeHus oT 4yacToTel Npu U,y = const (Usc =0,35 B).
Tabnanua 2

f, KI'ny 0,1 0,3 0,6 0,9 1,2 1,5 1,8 2,1 2,4

UBle ’ B

kU= UBBIX/ UBX

¢  BeuucmTh KOIPOHUIUEHT YCUIeHUS U TIOCTPOUTh aMIUIATYIHO-UYaCTOTHYHO
xapakTepuctuky ky(f).

BriBoja:

KoHTpo/IbHEIE BOIIPOCHI:

1. B yeM JOCTOMHCTBA U HEZOCTaTKM TPAH3MCTOPHOI'O YCU/IUTEJIS 10 CPaBHEHUIO C
JIAMIIOBBIM?

2. TloueMy B yCHUIUTE/SX Yallle BCETO UCTIOMB3YEeTCS CXemMa C OOII[UM SMUTTEPOM?

3. Ha3zoBuTe NMpHUUMHLI IIOMeX IPH paboTe yCUIuTe e.
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JIaboparopHasi padota Nel5
VicciiepoBaHue padoThl TPAH3MCTOPHOTO aBTOreHeparopa tumna LC

Ilesb: U3yunTh IPUHLMI PabOTHI TPAH3UCTOPHOTO aBTOoreHepatopa tumna LC.
IIpu6opsl u 06opyAoBaHUe:

1. JlabopaTOpHbIi1 CTeH],

2. Ocuumiorpad

3. ICTOUHUK NTUTaHUSA

4. I'enepatop.

ITopsiioK BBINO/IHeHUs PadoThI

1. 3apucyure (byHKIMOHaTBHYO
cxeMy aBToreHeparopa. Kakyro
pPOJiIb WUrpaeT KaXKAbIA 3/IeMEHT?

W -
Kak  perymupyercss  IpoLjecc N abhak
NIOCTYTUIeHUs] SHepruu B AI™? i
3 P
ﬁ =
2. 3apucyuTe cxXemy
aBTOreHepaTopa C WHyKTHBHOU L. L, -
CBSI3bIO. Ob6mbscHUTE ero L
YCTPOMCTBO Y TIPUHLIAIT PabOTHI. [ __E:a:
Kak obecrieuriBaeTcst obOpaTHast E\=C °
—
CBSI3b? | E‘,ﬂ|
|
Aol C,
3. 3apucywure cxemy Lep o
Y 1
aBTOreHepaTopa. OObsicHUTE A il U
TIPUHLUIT pabotel.  Kak _a Ly
obecrieuriBaeTcsi oOpaTHasi CBSA3b? » s

4. CobJroziast TIOJIIPHOCTD, TIOAK/IIOUNTe UCTOYHUK MMUTaHUsS K reHepatopy. K Bbixoay
reHepaTopa MOAKIIOUNTE oclsuiorpad. Mccnieayiite hopMy U aMIIUTYAY
Kosie0aHMi NP pa3/MnyHbIX PEeXXUMaxX paboThI TpaH3KCTOPa.

BeiBoj:

KoHTpO/IbHBIE BONIPOCHI:
1. Uto Takoe LC-aBTOreHepaTop rapMOHMUECKUX KOoJie0aHMii?
2. 3aueM Hy)KHa oOpaTHasi CBsI3b B aBTOTreHepaTope?

3. VI3 KaKuxX OCHOBHBIX y3/10B coctouT L.C-aBTOreHeparop?
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4. Kakoii pe>kiM pab0ThI aBTOreHepaTopa Ha3bIBalOT CTAl[MOHAPHBIM?
KonTpompyemsie komnereHiuu: OK 01, OK 02, I[IK 2.2

Kputepun onieHKH J1ad0paTOpHBIX PabdoT:

PesysiibTaToM paboThl MO KakAoi JabopaTopHOW paboTe siBasieTcs odopmieHue
otdyeta U ero 3amura. OreHKy 3a sabopaTopHyt0 paboTy TiperojiaBaTe/ib BHICTABJISIET
TOCJIe 3alUThI OTYeTa.

JlabopaTopHbIe paboThl OLIeHUBAIOTCS T10 TIATHOAILHOM 111Kaste:

«5» Da/IJIOB BBICTABJ/ISIETCS 00yUaIOIIeMYyCsl, €CJTH:

— paboTa BbITIO/IHEHA TIOJTHOCTHIO M TPaBWILHO; paboTa BBITIOJHEHA 1O IJIaHy C
ydyeToM TpeboBaHMii 6e301acHOCTH; paboTa BBIMIOJHEHA CAMOCTOSITeIbHO; paboTa cjaHa C
co0O/r0JileHreM BCeX CPOKOB; COOJIO/IeHBI BCe TpaBWia O(GOPMJIEHUS OTUeTa; CJieTaHbI
NPaBU/IbHBIE BBIBO/IBI;

— BO BpeMsl 3all[UThl 00YYarOL[HICS MPABWILHO TTIOHUMAeT CYI[HOCTh BOIPOCa, JaeT
TOUHOe OTpefie/ieHe W HWCTOJKOBAaHHWE OCHOBHBIX TIOHSTUM, CTPOUT OTBET TIO
COOCTBEHHOMY IIJIaHY, COIIPOBOXK/AeT OTBET INpPUMepaMd, YMeeT TPUMEHHUTb 3HaHUs B
HOBOW CHUTYyalli{, MOJKET YCTaHOBHUTHb CBSI3b MEX/Ay HW3yuaeMbIM U paHee W3yueHHBbIM
MaTepydaioM M3 Kypca, a TakKe C MaTepHajioM, YCBOEHHBIM TIPU H3yUeHWUH JPYThX
JMVCIATITHH;

«4» Ga/1a BBICTABJ/ISIETCS 00y4JaromieMycsi, eC/Iu:

— paboTra BBIMOJIHEHA TIPAaBUIBHO C Yy4yeToM 2-3 HeCyIeCTBeHHbIX OIIUO0K
WCTIPaB/IEHHBIX CaMOCTOSITe/IbHO T0 TpeOOBaHUIO MperofaBaress; pabora caHa B CPOK
(/6o c omo3gaHWeM Ha [[Ba-TPHU 3aHSTHS), €CTh HEKOTOPbIe HeoueThl B 0(hOpMIIEHHUH
OTYeTa;

— BO BpeMsl 3all[UThl 00YYarOL[UICS TTPABUILHO TTIOHUMAET CYILHOCTh BOIIPOCa, JaeT
TOYHOE OmpeZie/ieHhe U WCTOJKOBAaHME OCHOBHBIX TIOHATHH, HO OTBeT JaH 0e3
WCTIO/Tb30BaHUsI COOCTBEHHOTO TI/laHa, HOBBIX TIPUMEPOB, 0e3 TpUMeHeHHWs 3HaHWM B
HOBOW CHTyal[u, 0e3 WCIIONb30BAaHUS CBs3eM C paHee W3y4YeHHBIM MaTepHalioM U
MaTeprajioM, YCBOEHHBIM TTPU U3YUeHHUH JIPYTUX AUCLIUTLINH;

«3» 0a/1a BBICTABJ/ISIETCS 00y4JaroieMycsi, eC/Iu:

— paboTra BBIMTO/IHEHA TIPaBWJILHO He MeHee UeM Ha II0JIOBUHY WM JOIyIlleHa
CyllleCTBeHHasi oirMbKa, HO oOyuyaroiuiicsi BiajeeT o00si3aTeMbHBIMU 3HAHUSMU MU
YMEeHHSIMU 110 TIPOBepsieMoii TeMe; 00yUaroIuiicsi MHOTOKPaTHO 00patijaeTcst 3a MOMOIIIbIO
TnperioiaBaTeJisi; paboTa c/laHa ¢ oro3zaHueM Oosiee Tpex 3aHATUMN; B 0(OPM/IEHUM OTYeTa
eCTb OTK/IOHEHHUS] 1 HECOOTBETCTBUS MPe/bSIB/sIeMbIM TPeOOBaHUSM;

— BO BpeMsl 3all[UThl 00YYarOL[UICS TTPABWILHO TIOHUMAeT CYIL[HOCTh BOIIPOCa, HO B
OTBETEe UMEIOTCS OT/Ie/IbHbIE POOe/bl B YCBOEHUH BOTIPOCOB KYPCa;

«2» Ga/y1a BBICTABJ/ISIETCSA 00y4YalomieMycsi, eC/Iu:

— BBINIOJTHEHO MeHbllle TIOJIOBUHBI TIPeJ/IOKeHHBIX 3a/laHui, AOMyleHbl ABe (U
bomee) cyljecTBeHHBIe OMIMOKKA B XoJle PabOTHI, TOKa3aBIilMe, YTO OOyJarOIIUCsS He
Ba/ieeT 00s3aTe/IbHBIMM 3HAHUSIMM U YMEHHUSIMH TI0 JAHHOW TeMe B TIOJTHOM 00beMe,
oOyuaroluiicss BBITIONHsSeT paboOTy C TIOMOIIbIO TIperofiaBartesis; pabora cjaHa C
HapyIlleHeM BCeX CPOKOB; UMEeTCsI MHOTO HapYIIIeHUH ITpaBUI 0OpMIeHMS.

B maHHOM ciydyae oOyJaroL[uiics He IOMyCKaeTcs K 3amuTe otyeta. PaboTa fo/mkHa
OBbITH HCTIPaB/ieHa C YUYeTOM HeZIOCTaTKOB.
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— TpM 3alUTe oOTyeTa OOydYaroUiCsS He MOKeT OTBeTUTb HU Ha OJUH U3
TIOCTaB/IEHHBIX BOITPOCOB.

B manHOM ciyyae oOyuaroiuiicsi OyeT [OmyIileH K TOBTOPHOM 3alluTe OTuyeTa
TOJBKO TIOC/Ie JIMKBUZALMM TIpoOesioB B 3HAHWMM yueOHOro Matepuasa IO TeMe
nabopaTopHOit pabOTHI.
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Tembl pedepaToB

1. Knaccudukariys 3/1eKTpornpruBO/j0B

2. DJIeKTPOIIPUBO/, Ha »KeJIe3HOL0POKHOM TPaHCIIopTe

3. IlpumeHeHue MynbTUBHOpaTOpPOB B DBM M yCTpOMCTBaX aBTOMATUKH

4. TlpuMeHeHVe TPUTTEPOB Ha >KeJIe3HOL0POXKHOM TPaHCIIOpTe

5. VicTopusi pa3BUTHS BBIUMC/IUTETBHOM TEXHUKU

6. [IpumeHeHre MUKpPOIPOLIECCOPOB U MHUKPO-OBM Ha Kejie3sHOLOPOXKHOM
TPaHCIIOpTe

Kontposnvpyemsblie komnerenuuu: OK 01, OK 02, [IK 2.2

KpuTepumu onjeHku pedepaToB:

«5» DA/UIOB BBICTABJ/ISIETCA 00yYarOIeMYCsl, €C/TH BLITTOTHeHbI BCe TpeboBaHHs K
HaMKUCaHUIO B COOTBETCTBUU C BHYTPEHHUM CTaH/[aPTOM U 3aliuTe pedepara: o603HaueHa
npobsiemMa ¥ 000CHOBaHa €€ aKTyalbHOCTb, CZe/laH KPaTKWW aHalu3 pa3/M4HbIX TOUYeK
3peHUst Ha paccMaTpyBaeMyro mpobseMy U JIOTUYHO H37I0)KeHa COOCTBeHHasi MO3HIus,
copMyMpOBaHbI BLIBOZBI, TEMa PACKPBITA TOJIHOCTEIO, Bblep>KaH 00BbeM, COOTIO/IeHBI
TpeboBaHUs K 0)OPMJIEHUIO, JaHbI TIPAaBU/IbHBIE OTBETHI Ha /IOTIO/THUTE/TbHbIE BOITPOCHI.

«4» 0a/yia BBICTaB/sAETCS 00ydarIeMycs, ecJid OCHOBHble TpeOOBaHUS K
pedepaTy U ero 3aiuTe, yKa3aHHble [Jig OLIEHKH «5», BBITIOJIHEHbI, HO TPU 3TOM
JOTyIlleHbl HeJoueThl. B UaCcTHOCTHU, UMEIOTCSI HETOUHOCTU B M3/I0)KEHWM MaTepuara;
OTCYTCTBYeT JIOTUUeCKasi TIOC/e[0BaTe/lbHOCTb B CYXK/EHHUsX; He BbiiepKaH 00bem
pedepara; UMeIOTCS YIylleHWs B O(OPMJIEHUU; Ha [OTIOJHUTE/NbHbIe BOIPOCHI TPHU
3all[UTe JJaHbI HETIO/THbIe OTBETHI.

«3» 0a/mla BBICTAB/ISIETCA OOyYaOIIeMyCsl, €C/IH TeMa OcCBelljeHa JIUIIb
YaCcTUYHO; AOMylieHbl (pakThUueckue OLIMOKU B cofep)kaHuM pedepata WM TIPUA OTBETe
Ha [JIOTIOJIHUTEJ/IbHBIE BOTPOCHI; He BhIJiep)KaH o0beM pedepara; UMeIOTCs YIyILeHUs B
o(opMmIeHU .

«2» 0a/y1a BBICTAB/ISIETCSA 00yJaroieMycsi, ecyIu:

1) Tema ocCBOeHa /Wb YaCTUYHO; JOMYIIeHbI IpyOble OMMOKKA B COZep>KaHWUN
pedepaTa WM TIpU OTBeTe Ha JOMOJHUTE/NbHbIE BOMPOCH]; HE BbIJEp)KaH 00BeM
pedepara; UMeroTCs ynyleHus: B opopMIeHUH; BO BpeMsi 3all[UThl OTCYTCTBYeT BLIBO/;

2) TemMa pedepaTa He pacKpbiTa, OOHapy)XMBaeTCsl CyllleCTBeHHOe HeTlOHUMaHUe
1po0/1eMbl; 00yJarOIUIACS He TOTOB K 3aIlfuTe.
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TeMbl Mpe3eHTALIAMN

. Knaccugukanys sneKkTponpuBo/oB

. DJIeKTPOIIPUBO/, Ha KeJIe3HOL0POKHOM TPaHCIIOpTe

. [Ipumenenne My ibTUBUOpaTOpoB B OBM U yCTpPONCTBaX aBTOMaTUKU

. IIpumeHeHre TpUIrTEpOB Ha ’KeJIe3HOJL0POKHOM TPaHCIIOpTe

. icTopus pa3BUTHS BBIUMCIUTE/ILHOM TEXHUKU

. IlpumeHeHre MUKpOMNPOLIECCOPOB U MUKpPO-OBM Ha keje3HOJ0pOKHOM
TPaHCIIOpTe

AUT A WN =

Kontposnvpyemsblie komnerenuuu: OK 01, OK 02, [IK 2.2

KpuTepuu o1jeHKH Mpe3eHTalMi:

«5» 0a/VI0B BBICTABJ/IAETCS 00yUaroIeMycsi, eCJIu:

- TeMa pacKphbiTa IIOJIHOCTHIO; BBIJEP>)KAaH O0BEM, COO/IIO/EeHbI TpeOOBaHUS K
BHeITHeMy 0(OpMJIEHHIO; TIPOBe/IeH aHaian3 paboThl C MPUBJEUYEHHEM JIOTIOJTHUTE/TEHOU
UTepaTypbl; CHOPMY/IHPOBaHbI BHIBO/BI;

- mpejicTaBiaseMass UWHGOpMalUs ~ CHUCTeMaTHM3UpOBaHa, II0C/Te/loBaTe/lbHA U
JIOTUYeCKU CBsI3aHa;

- IIMPOKO UCI0/b30BaHbl MH(GOpMaLMOHHbIe TexHonoruu (PowerPoint v mip.);

- OTCYTCTBYIOT OIIIMOKU B TIpe/iCTaB/sieMoi HHMOpMalInK;

- JlaHbl OTBETHI Ha JIOTIOJIHUTEe/IbHbIE BOIIPOCHI TIOJIHBIE C TIPUBH/eHHEM TTPUMEPOB
Y/WIHA NIOSICHEHU .

«4» D0a/1a BBICTABJ/IAETCA 00yJaomeMycsi, eC/Id:

- TeMa pacCKphITa; TpoBe/leH aHa/inu3 paboTel Oe3 TpuB/ieUeHUs [[OTIOTHUTETHHOU
NUTepaTypbl; He BCe BBIBO/BI CZie/IaHbl U/UIM 000CHOBAHBI;
npe/icTaB/isieMasi UH(opMallysi CUCTeMaTU3HMPOBaHa U 1oc/ie/loBaTe/bHa;
WCII0/Tb30BaHbl UH(GOPMalMOHHbIe TexHosioruu (PowerPoint u mip.);

JOTMYIIEHO He Oostee 2 OIMIMOOK B TIpe/ICTaB/IsIeMOi HHMOPMaIiH;

- JlaHbI OTBETHI Ha /IOTIOJIHUTE/IbHbIE BOTIPOCHI MO/THbIE W/WUTH YaCTUUHO TIOJTHBIE.

«3» 0asI/1a BBICTABJ/IAETCS 00yUaKOIeMyCsl, eC/TU:

- TeMa pacKpbiTa He TIOJHOCTbIO; BBIBOABI He CJleflaHbl W/WIW BbIBOABI He
000CHOBAHBI;

- mipefcTaBiasieMas — uvHGOpMalMsg ~ He — CHACTeMaTH3WpOBaHA  W/WIM  He
rocJie/joBaTe/IbHa;

- HWCI0/b30BaHbl MHGOpMalMoHHbIe TexHooruu (PowerPoint 1 mp.) 4acTUUHO;

- JomyiieHbl 3-4 ommMbOKY B TIpe/icTaB/isieMoi HH(OopMaIvy;

- JlaHbI OTBeTHI TOJILKO Ha 3/7IeMeHTapHbIe [0TOJHUTE/IbHbIE BOMPOCHI.

«2» Da/y1a BBICTABJ/ISAETCA 00y4aroeMycsi, €C/IH:

- TeMa He PacKphITa; OTCYTCTBYIOT BbIBO/IbI;

- TipeficTaB/siemMasi UH(OpMalus IOTHYeCKu He CBsI3aHa;

- He WCI0/Ib30BaHbl UH(POpMaLMoHHbIe TexHooruu (PowerPoint u mip.);

- JoryiieHo 6osbliie 4 oIMOOK B Mpe/CcTaB/IsieMol HH(OPMalLIUY;

- HeT OTBETOB Ha JI0TIO/THUTeIbHbIe BOTIPOCHI.
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PYBEXHBI KOHTPOJIb

KonTposibHast pabora Nel
no Teme 1.2. JjieKTpuUecKue Lenu MoCTOAHHOI0 TOKa

MeToquuecKue yKa3aHUsi K KOHTPOJIbHON padoTe

KonTponbHass paboTa TIOKa3biBaeT YpOBEHb TEOPETHUUeCKONW W IMPaKTHUYeCKOu
MO/IFOTOBKY 00YyYaroIIUXCsA, OTpakaeT Ha/MuMe HaBbIKOB U yMEHHN CaMOCTOSITe/IbHO
WCII0/Tb30BaTh M3YUeHHbIN MaTepyall.

KoHTposibHast paboTa cocrassieHa B 10 BapuaHTaX, COepP>XXUT 3 3afiauu (CMeIlleHHOe
coeIMHEHVEe Pe3UCTOPOB).

Ha KoHTpo/IbHY10 paboTy OTBOAUTCS 45 MUHYT.

B pe3ynbTare M3yueHUs] BbIHECEHHBIX Ha KOHTPOJBHYIO paboTy TeM o0yuarolfuiicst
JOJKEH:

3HATh

- CYIIHOCTb (PU3HWUYECKUX TIPOLIeCCOB, TIPOUCXOASIIUX B 3JEKTPUUECKUX LIersixX

MTOCTOSIHHOI'O TOKa;
- IOPSIZI0K pacyeTa napaMeTpoB 3JIEKTPUUECKUX Lierer MOCTOSIHHOTO TOKa;
yMeThb
- MPOU3BOJUTh pacueT MapamMeTPOB 37IeKTPUUECKUX Lierei MOCTOSTHHOTO TOKaA.

OTBeThI

Bapu 3ajaHus
aHT 1 2 3

1 R23:36 OM, R234:12 OM, R12:12 OM, R34:18 OM, R23:3 OM,
R=20 Owm, I=1,=6 A, R=30 Om, I=3 A, R234=6 Owm,
U,=48 B, Uxp=U,=72 B, U,= U,=36 B, Us;=U,=54 B, R2345:2,7 OM,
L=4 A, 1,=1;=2 A, U=40B, |[,=1 A, L=2 A, [5=1,2A, R=4,7 Om
U3:32 B 14:1,8 A

2 R23:180 OM, R234:72 OM, R12:20 OM, R34:6 OM, R34:15 OM,
R=100 Owm, I=1,=1,25 A, R=26 Om, I=5 A, R345=6 Om,
U1:35 B, U23:U4:90 B, U1: U2:100 B, U3:U4:30 B, R3456:10 OM,
1420,75 A, 12: 1320,5 A, 11:1 A, 12:4 A, 13:3 A, I4:2 A R23456:6 OM,
U,=30 B, U;=60 B R=10 Om

3 R23:210 OM, R234:14 OM, R12:18 OM, R34:60 OM, R55:12 OM,
R=20 Om, I=1,=7,5 A, R=78 Om, I=2 A, Roza56=1 Om,
U,=45 B, U,;=U4=105 B, U,=U,=36 B, U;=U,=120 B, | R=50m
L=7 A, I,=15=0,5 A, I,=1,2 A, I,=0,8 A, [,=0,4 A,
U,=55 B, Us;=50B 14:1,6 A

4 R23:200 OM, R234:40 OM, R12:8 OM, R34:]_2 OM, R45:6 OM,
R=64 Owm, I=1;=2,5 A, R=20 Om, I=9 A, R3456=15 Om,
U1:60 B, U23:U4:100 B, U1: U2:72 B, U3:U4:108 B, R23456:6 OM,
I.=2 A, ,=1=0,5 A, L=3 A, L=6 A, I3=3,6 A, R=10 Om
U,=70 B, U;=30 B I,=5,4 A
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5 R23:300 OM, R234:50 OM, R12:50 OM, R34:20 OM, R56:3 OM,
R=750Owm, I=[,=2,4 A, R=70 Om, I=3 A, Rus6=6 Om,
U;=60 B, Ux»=U,=120 B, U= U,=150 B, U,;=U,4=60 B, Ros456=2 OM,
L=2 A, L,=13=0,4 A, I,)=0,5A, ,=2,5A, [5=1A, R=5 Om
U,=48 B, U;=72 B =2 A

6 R23:60 OM, R234:24 OM, R12:14,4 OM, R34:48 OM, R23:3 OM,
R=40 Owm, I=I,=5 A, R=62,4 Om, I=3,75 A, R234=6 Owm,
U1:80 B, U23:U4:120 B, U1: U2:54 B, U3:U4:180 B, R2345:2,7 OM,
I,=3A, IL=1=2 A, U=50B, | [,=2,25A, L,=1,5A, R=4,7 Om
Us=70B 1320,75 A, I,=3 A

7 R23:48 OM, R234:16 OM, R12:24 OM, R34:16 OM, R34:15 OM,
R=50 Owm, I=1;=4,5 A, R=40 Om, I=6 A, Rz45=6 Om,
U1:153 B, U23:U4:72 B, U1: U2:144 B, U3:U4:96 B, R3456:10 OM,
I4:3 A, 12: 13:1,5 A, 11:2,4 A, 12:3,6 A, 13:2 A, R23456:6 OM,
U,=42 B, U5=30 B L=4 A R=10 Om

8 R23:24O OM, R234:48 OM, R12:80 OM, R34:24 OM, R56:12 OM,
R=64 Owm, I=1;=3,75 A, R=104 Om, I=2,5 A, Rozas6=1 Om,
U;=60 B, U,;=U,=180 B, U= U,=200 B, Us=Us=60 B, | R=50mMm
I,=3 A, ,=1:=0,75 A, U,=75|1,=0,5A, ,=2 A, ,=1,5A,

B, U;=105B I,=1A

9 R23:60 OM, R234:20 OM, R12:30 OM, R34:60 OM, R45:6 OM,
R=30 Owm, I=[,=9 A, R=90 Owm, I=3,9 A, R3456=15 Owm,
U;=90 B, Ux»=U,=180 B, U,=U,=117 B, U;=U,=234 B, R23456=6 OM,
L=6 A, I,=13=3 A, =29 A, ,=1 A I3=2,3A, R=10 Om
U,=120 B, U;=60 B L=16 A

10 R23:60 OM, R234:24 OM, R12:12 OM, R34:40 OM, R56:3 OM,
R=40 Om, I=[,=5 A, R=52 Om, [=5 A, R4s56=6 Om,
U1:80 B, U23:U4:120 B, U1: U2:6O B, U3:U4:200 B, R23456:2 OM,
L=3A,1,=1;=2 A, U=50B, |[L=3A,,=2A,=1A,I.=4 A | R=50m

Us=70B
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1. Ilpumensia 3akoH Oma 1 ydacTKa L[elM, 3aKOHbI T10C/Ie[j0BaTe/IbHOTO U
rapasiyie/;IbHOrO COeIMHEHWU PacCUMTaTh I10 3aJJaHHOW CxeMe, 3HaUeHUsIM COTIPOTHUBI€HUU
PEe3UCTOPOB U MOJIBEJEHHOMY HAlpPSDKEeHUI0 MapaMeTphbl 3JIeKTPUYeCKOU LeNy. 3HaueHus
Ri, Ry, Rs, R4y U, pganel B Tabsuije BapuaHToB. OmnpejeMTh 3KBHBA/IEHTHOE
COINPOTHUBJ/IEHUE LIellH, TOK B I|ely, HaNPsUKeHUs U TOKU Ha BCeX pe3ucTopax.

R, R,
—
Sl L
=T, R
— | S
4

I

Bapuant 1 2 3 4 5 6 7 8 9 10

UB 120 | 125 150 | 160 180 | 200 | 225 | 240 | 270 | 200

R;,0m 8 28 6 24 25 16 34 16 10 16

R, ,0Om 20 60 110 | 140 120 25 28 100 40 25

R3;, Om 16 120 | 100 60 180 35 20 140 20 35

R4, OM 18 120 15 50 60 40 24 60 30 40

2. Ilpumensss 3akoH Owma [/ yyaCTKa Leld, 3aKOHbI [10C/e0BaTe/JIbHOI0 U
rapasiyie/;IbHOr0 COeIMHEHW PacCUMTaTh I10 3aJJaHHOU CxeMe, 3HaUeHHUsIM COTIPOTHUB/IEHUU
pPe3UCTOPOB U MOJBEICHHOMY HaNpsDKeHUIO0 MapaMeTpbl 3/IEKTPUUeCKOH Lieny. 3HauyeHus
Ri, Ry, Rs, R4 U, pganel B Tabsuije BapuaHToB. Omnpeje/MTh 3KBHBA/IEHTHOE
COINPOTHUBJ/IEHUE L{ellH, TOK B I|ely, HaNPsUKeHUs U TOKU Ha BCeX pe3ucTopax.

BapuaHt 1 2 3 4 5 6 7 8 9 10

UB 90 130 | 156 | 180 | 210 | 234 | 240 | 260 | 350 | 260

Ri,0m 36 100 30 24 300 24 60 400 40 20

R, ,0Om 18 25 45 12 60 36 40 100 | 120 30

R3, Om 45 10 300 30 60 240 48 40 100 | 200

R4, OM 30 15 75 20 30 60 24 60 150 50

3. Ilpumensss 3akoH Owma [/ yyaCTKa Lerd, 3aKOHbI [0C/e0BaTe/JlbHOI0 U
rapasiie/;IbHOrO COeIMHEHW PAaCcCYMTAaTh I10 3aJJaHHOU CXeMe, 3HaUeHUsIM COTIPOTHUB/IEHUU
PEe3UCTOPOB U MOJABEIEHHOMY HaMNpPsDKeHUIO0 MapaMeTpbl 3/IEKTPUUECKOHW Lieny. 3HauyeHus
Ri, Ry, Rs, Ry, Rs, Rs, U, manel B Tabsuije BapraHToB. OnpeAeuTh YKBHBA/IEHTHOE
COMPOTHB/IEHHE LeTH.
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BapuaHT 1 2 3 4 5 6 7 8 9 10
cxeMa 1 2 3 4 5 1 2 3 4 5
R,,0Om 2 4 4 4 3 2 4 4 4 3
R, ,Om 4 15 2 10 6 4 15 2 10 6
R3, Om 12 10 6 4 6 12 10 6 4 6
R4, OM 3 5 4 15 3 3 5 4 15 3
Rs, Om 5 10 10 10 12 5 10 10 10 12
Rg, OM - 4 2 5 4 - 4 2 5 4

CxeMma 2 Cxema 3

Cxema 4 Cxema 5
KonTpompyemsie komneteniuu: OK 01, OK 02, I[IK 2.2

Kpurepuu oneHku:

«5» 0a/I/IOB BBICTABJ/ISIETCS 00yUaIOIIeMYyCsl, €CJTH:

- paboTa BbITIO/IHEHA TIOJTHOCTEIO;

- BCe 3a/laHHsl BBITTOIHEHBI TTPABW/IbHO, BO3MOXKHA OJJHA HETOUHOCTb WM OIKCKa, He
ABJISIONIASICS CJIe[ICTBHEM He3HaHUsI WM HelTOHUMaHUs yueOHOro MaTepuara;

«4» 0as1a BBICTAB/IACTCS 00yJaroIeMycsi, eCyIu:

- paboTa BBINOJIHEHA TTOTHOCTBLIO WM He MeHee ueM Ha 80 % oT o6bema 3a/1aHusi, HO
B Hell UIMeIOTCsI HeJJoueThbl U HeCyIlleCTBeHHbIe OITOKMY;

- paboTa BBITTOIHEHA TIOJIHOCTBbIO, HO WCIIOMb30BaHbl HaWMeHee OITHMaJbHbIe
TIO/IX0/IbI K PEIIeHHI0 TTOCTaB/IeHHOU 3a/]auM;

«3» 0asu1a BBICTAB/IAETCS 00y4aroIeMycsi, eCJIu:

- paboTa BbITIO/IHEHA O0/Iee UueM HAIIOJIOBHHY, AOITyIIeHO 6oJiee Tpex OMMOOK;

«2» 0a/u1a BBICTAB/IAETCSA 00y4aroIeMycsi, eCyIu:

- pabora BbIMIOJIHEHA MeHbIIE YeM HaroJOBUHY WM COJIeP)KUT HEeCKOJbKO
CYI[eCTBEHHBIX OITMOOK; paboTa He BBITIO/THEHA.
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KoHTposibHast padota Ne2
no Tteme 1.4. JeKTpruecKue 1jeny rnepeMeHHoro ToKa

MeToquuecKue yKa3aHUsl K KOHTPOJIBHON padoTe

KonTponbHass paboTa TIOKa3biBaeT YpOBEHb TEOPETHUeCKONW W  IPaKTHUeCKOn
MO/IFOTOBKY 00YyYaroIUXCs, OTpakaeT Ha/Muue HaBbIKOB U yMEHUN CaMOCTOSITe/IbHO
WCII0/Tb30BaTh M3YUeHHbIN MaTepyall.

KoHTposibHass pabota cocraBieHa B 20 BapuaHTax, COJAepXXUT 2 3aZiauu (pacuer
ofHO(pa3HOM Hepa3BeTB/IEHHOW 1lefd TlepeMeHHOr0 TOKa W pacueT ofHoda3HOU
pa3BeTB/IEHHOM LIeTy ITIepEMEHHOr0 TOKa).

Ha KoHTpo/IbHY10 paboTy OTBOAUTCS 45 MUHYT.

B pe3ynbTare M3yueHUs] BbIHECEHHBIX Ha KOHTPOJBHYIO paboTy TeM o0yuarolfuiicst
JOJKEH:

3HATh

- CYIIHOCTb (PU3HWUYECKUX TIPOLIeCCOB, TIPOUCXOASIIUX B 3JEKTPUUECKUX LIersixX
0ZHO(a3HOro IepeMeHHOr 0 TOKa;

- TIOPSAZIOK pacueTa napaMeTpOB 3/IEKTPUYECKHX Liereil 0JHO(a3HOro MepeMeHHOr0o
TOKa;

yMeTb

- TpOW3BOAUTHL pacueT IlapaMeTpOB 3JIeKTPUUECKHUX 1lerel  ofHO(a3HOro
TlepeMeHHOr0 TOKa;

- CTPOUTBb BEKTOPHbIE UArpaMMBbl.
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OT1BeThI

Bapuan 3azaHue
T 1 2
1 R=R;+R,=12 Owm; Z,:=R;=5 Owm; cos ¢:=Ri/Z+=1; 1,=U/Z:=10 A;

X:XLl-Xc1:160M;
Z=200m; U=IZ=200 B;
P=I’R=1200Br;
Q=I’X=1600 Bap;
S=1’Z=2000BA;
cos@=P/5=0,6; Ur=120 B;
U.=180B; Uc=20B

Ia1=I:icos (p1:10 A, Ip1=0.

Zzz\/ R22+XL22:50M; COS (P2:R2/ZQ:0,6;
sin ([)ZZXLz/ZZZO,B; IzZU/Zzz]_O A,
IA2212COS (|)2:6 A, Ip2=Izsin ([)2:8 A.
I:\/(IA1+IA2)2+ (Ip1+Ip2)2 =18 A,
cos@=(Ia1+142)/1=0,89; sin
P=Ulcosp=801BT; Q=U I
S=U 1=900 BA.

(p:Ipz/IZO,44.
sin  @=396Bap;

2 R:R1+R2:30 OM; Z1:R1:100M; COS ([)1:R1/Z1:]_; Ile/Zq:S A,
X:XL1-Xc1:4OOM; IA1211COS (|)1:5A; Ip1:0.
Z=50 Om; I’=P/R=4 A; Z,=V R*+X*=100Mm; cos ¢,=R./Z,=0,8;
=2 A; U=IZ=100 B; | sin ¢,=-Xc2/Z,=-0,6; ,L=U/Z,=5 A;
Q=I’X=160Bap; Ix=Icos 0,=4A; Ipp=Isin @,=-3 A.
S:IZZZZOOBA, I:\/(IA1+IA2)2+ (Ip1+Ip2)2 :9,5 A,
cos=P/S=0,6; Ur=60 B; | cos@=(1a1+1a,)/1=0,95; sin 0=Ip,/1=-0,32.
U,=100 B; Uc=20 B P=Ulcosp=451Bt; Q=U 1 sin ¢=-152Bap;
S=U I=475BA.
3 R=60wm; Z,:=R;=40wm; cos ¢;=R./Z,=1; 1,=U/Z:=12,5 A;
X:XL1+XL2-XCl:80M; IA1211COS (P1:12,5A, Ip1=0.
Z:100M, I=U0/Z =4 A, ZZZXCZZSOM; CoSs ([)2:R2/22:0; sin (PzZ-Xcz/Zzz
P=1’R=96BTs; =-1; ,=U/Z,=10 A; Ia»=I:cos ¢,=0;
Q=I"X=128Bap; Ipx=Isin @,=-10 A.
S:IZZ=16OBA, I:\/(IA1+IA2)2+ (Ip1+1p2)2 =16 A,
cos=P/S=0,6; Ur=24 B; | cos@=(1a1+1a2)/1=0,78; sin 0=Ip,/1=-0,625.
Ui =48 B; Uc=16 B P=Ulcosp=624Bt; Q=U 1 sin ¢=-500Bap;
S=U I=800BA.
4 R=16 OM; Z1:\/ R12+XL12:50M; COoS (P1:R1/Z1:0,8;
X=Xp1+X2-Xc1=12 OM; sin ([)1:XL1/2.1:0,6; I,=U/72,=10 A, Ia1=Iicos Q1=
Z:20 OM, IZ: QL1/XL1:9 A, =8A, Ip1=Ilsin (.P1:6 A
[=3A; U=1Z=60 B; | Z,=V Ry*+X1,°=10 Om; cos ¢,=R»/Z,=0,6;
P=1’R=144 Br; sin ,=X12/7,=0,8; ,=U/Z,=5 A;
Q=I’X=108 Bap; [ao=I>cos 9,=3A; Ip=Isin @¢,=4 A.
S=I°Z=180 BA; I=V(1ar+a0)*+ (Ipi+1py)* =15 A;
cosp=P/S=0,8; Ur=48 B; | cos@=(Ia1+IA2)/1=0,73; sin @=(Ip:+Ip)/1=0,67.
U,=60 B; Uc=24 B P=Ulcosp=547,5BT; Q=U 1 sin ¢=502,5Bap;
S=U I=750 BA.
5 R:8OM; le\/ R12+XL12:2OOM; COS (P1:R1/Z1:0,8;

X=Xp1-Xc1-Xc2=-6 Om;
/=10 OM; I:Ucz/Xcz =10
A; U=1Z=100 B;
P=I*R=800BT;
Q=I’X=-600 Bap;

sin ([)1:XL1/21:0,6; 11:U/21:2,5 A, IAlzllCOS 01=
:2A, Ip12118in (P1:].,5 A.

ZZZXC2:10OM; COS (p2=R2/Zz=O; sin (pzz-Xcz/Zzz
=-1; L,=U/Z,=5 A; Ia,=IL>cos ¢.=0;

Ip,=1I5sin ([)2:-5 A.
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S=1’Z=1000 BA;
cos@=P/5=0,8; Ur=80 B;
UL=60 B; Uc=120 B

[=V(Ia1+1a0)*+ (Iei+Ip2)* =4 A;
cos@=(Ia1+12)/1=0,5; sin  @=(Tps+1r2)/1=-0,875.
P=Ulcosp=100BT; Q=U I sin ¢=-175Bap;
S=U [=200BA.

6 R=80 OM; Z1:\/ R12+Xc12:4OOM; COS (P1:R1/21:0,6;
X:XL1-Xc1-Xc2:60 OM; sin (P1:-Xc1/21:-0,8; I1:U/Z1:1,25 A,
Z=100 Om; I’=P/R=4A; | Ia=Iicos ¢,=0,75A; Ip;=Iisin ¢;=-1 A.
[=2A; Q=I’X=60 Bap; | Z,=V R*+X1,’=20 Om; cos ¢,=R»/Z,=0,8;
S:IZZ::[OO BA, sin (|)2:XL2/Z2:0,6; IZZU/ZZZZ,S A,
COS(P:P/S:O,8; UR:80 B, IA2212COS (P2:2A, Ip2=Izsin (p2:1,5 A.
UL:100 B, Uc:40 B I:\/(IA1+IA2)2+ (Ip1+1p2)2 :2,8 A,
cos@=(Ia1+142)/1=0,98; sin  @=(Ipi+Ip)/1=0,18.
P=Ulcosp=137 Bt; Q=U 1 sin @=25Bap;
S=U I=140 BA.
7 R:R1+R2:8 OM, Z1:R1:5 OM, COoS ([)1:R1/21:1; 11=U/Z1=10 A,
X:XLl-Xchcz:G OM, IA1:I1COS (P1:10 A, IP1:0.
Z=100m; [’=P/R=25A; | Z,=V R,*+X1,’=7,20M; cos ¢,=R,/Z,=0,56;
I=5A; U=IZ=50 B; | sin ¢:;=X12/72,=0,83; ,=U/Z,=7 A;
Q=I’X=150 Bap; Ixo=I>cos ¢,=3,9A; Ip,=Isin ¢,=5,8 A.
S:IZZZZSOBA, I:\/(IA1+IA2)2+ (Ip1+Ip2)2 :15 A,
cos@=P/S=0,8; Ur=40 B; | cos@=(Ia1+IA2)/1=0,93; sin 0=Ip,/1=0,39.
U,=50B; Uc=20 B P=Ulcosp=806Bt; Q=U I sin ¢=292,5 Bap;
S=U I=750BA.
8 R=R;+R,=600wMm; Z,=R;=15 Owm; cos ¢:=R./Z:=1; 1,=U/Z,=3,3 A;
X=Xp1-Xc1-Xc2=-80 OM; Ia1=Iicos (P1:3,3A; Ip:=0.
7=100 OM; Zzz\/ R22+(XL2—Xc2)2:200M; CcOoS (p2:R2/ZQ:O,6;
12: Qc1/Xc1:4A; I:2A, sin (PZZ(XLz—Xcz)/ZQ:O,S; IzZU/Zzzz,S A,
U=172=200 B; | Iax=Lcos @2=1,5A; Ip,=Isin @,=2 A.
P=I’R=240BT; Q=1°X=-320 | I=V(Ia1+Ia2)*+ (Ip1+1p2)*=5,2 A;
Bap; cos@=(ITa1+12)/1=0,92; sin ¢=Ip,/1=0,38.
S=I’Z=400 BA; P=Ulcosp=239B1; Q=U 1 sin ¢=99Bap;
cos@=P/S=0,6; Ur=120 B; | S=U I=260BA.
U.=40 B; Uc=200B
9 R:320M, Z1:\/ R12+Xc12:100M; COS (P1:R1/21:0,8;
X:XL1+XL2-Xc1- sin (P1=-Xc1/z.1:-0,6; Ile/Zq:S A,
X=240m; Z=40 Ow; | Iai=Iicos @1=4A; Ip=Iisin ¢1=-3 A.
U=172=160 B, Zzz\/ R22+Xc22:220M; COS (P2:R2/22:0,818;
P=I°’R=512BrT; sin @y=-Xc2/Z,=-0,545; ,L=U/Z,=2,3 A;
Q=I"X=384Bap; [ao=I>cos 9,=1,9A; Ip=Lsin @,=-1,25 A.
S=I°Z=640 BA; I=V(1a+1a0)*+ (Ipi+1p2)* =7,3 A;
cos@=P/5=0,8; Ur=128 B; | cos@=(Ia:1+Ia2)/1=0,808; sin @=(Ip;+Ip,)/1=-0,582.
U.=160 B; U=64B P=Ulcosp=295 Bt; Q=U I sin ¢=-211Bap;
S=U I=365BA.
10 R:320M, Z1:\/ R12+Xc12:90M; COS ([)1:R1/21:0,44;
X:XL1+XL2-Xc1-Xcz:24 sin ([)1:-Xc1/21:-0,89; I1:U/21:5,6 A,
OwMm; Z2=40 Om; I=Upi/Xui | Iai=licos ©1=2,5A; Ipi=Iisin @,=-5 A.

71




=5A; U=1Z=200 B;
P=I’R=800 BrT;
Q=I’X=600Bap;
S=I’Z=1000 BA;
cosp=P/5=0,8; Ur=160 B;

Zzz\/R22+(XL2-X(}2)2:100M; COS ([)2:R2/22:0,8;
sin (PQZ(XLZ'XCZ)/ZZZO,G; I,=U/Z,=5 A,

IAZZIZCOS (P2:4A, Ipzzlzsin (p2:3 A.
I:\/(IA1+IA2)2+ (Ip1+Ip2)2 :6,8 A,
cos@=(Ia1+142)/1=0,96; sin @=(Ipi+1p,)/1=-0,29.

U.=200 B; Uc=80 B P=Ulcosp=326Bt; Q=U 1 sin ¢=-99Bap;
S=U I=340BA.

11 R:R1+R2:6 OM, leRlz]_OOM; COoSs ([)1:R1/Z1:1; Ile/21:5 A,
X=Xp1+X2-Xc1=8 OM; Ia1=Iicos (P1:5A; Ip,=0.

Z=10 OM, U=17Z=50 B, Zzz\/ R22+XL22:]_OOM; CoSs ([)2:R2/Z2:0,6;

P=I’R=150 Br; sin 0,=X1./7,=0,8; 1,=U/Z,=5 A,

Q=I’X=200Bap; [ao=I>cos @,=3A; Ip=Isin @,=4A.

S:I2Z:250 BA, I:\/(IA1+IA2)2+ (Ip1+1p2)2 =9 A,

cos@=P/S=0,6; Ur=30 B; | cos@=(Ia:+Ia,)/1=0,89; sin 0=Ip,/1=0,44.

Up=55B; Uc=15B P=Ulcosp=400Bt; Q=U 1 sin ¢=198gap;
S=U [=450 BA.

12 R:R1+R2:12 OM, Z1:R1:2OM; COS (P1:R1/Z1:1; 11=U/Zl=25 A,

X:XL1+ XL2'XC1:16 OM, IA1=11COS (P1:25A, Ip1:0.

Z=20 Om; I’= Q/X=100 A; | Z,=V R;*+X*=50M; cos ¢,=R2/Z,=0,6;

I=10 A; U=1Z=200 B; sin @,=-X2/Z,=-0,8; ,=U/Z,=10 A;

P=1’R=1200 Br; [ao=I>cos 9,=6A; Ip=I,sin @,=-8 A.

S=IZ=2000BA; I=V(Tar+a0)*+ (Ipi+1py)* =32 A;

cos@=P/S=0,6; Ur=120B; | cos@=(Ia1+I4)/1=0,97; sin. @=Ip/1=-0,25.

Ur=250B; Uc=90 B P=Ulcosp=1552BT; Q=U 1 sin ¢@=-400Bap;
S=U I=1600BA.

13 R=80wm; X=X-Xc1=32 Owm; | Z:=R;=120m™; cos ¢:=Ri/Z+=1; 1,=U/Z:=4,2 A;
Z=10 Om; I’=P/R=9 A; [a1=Iicos 9:=4,2A; Ip;=0.
=3 A; U=I2=24 B; | Z,=X=80m; cos ¢,=R,/Z,=0; sin @,=-Xco/Z,=
Q=I’X=54 Bap; =-1; ,=U/Z,=6,25 A; 1x,=1,c0s ¢,=0;

S=I°Z=90 BA; Ip=I,sin @,=-6,25 A.

cosp=P/S=0,8; I=V(Ia1+1a2)*+ (Ip1+]p2)* =7,5 A;

UR:24B,UL:36B, Uc:18B COS(p:(IA1+IA2)/I:O,56; sin ([J:Ipz/I:-O,83.
P=Ulcosp=210Bt; Q=U I sin ¢=-311 Bap;
S=U I=375BA.

14 R:4OM; X:XLl-Xc1:30M; Z1:\/ R12+XL12:6,7OM; COS ([)1:R1/Z1:0,9;
Z=50m; I=U/Z =6 A; sin 01=X1/2,=0,45; I,=U/Z+=7,5 A;
P=I’R=144BrT; Iai=Iicos ¢:=6,75A; Ip;=I;sin ¢;=3,38 A.
Q=I’X=108Bap; Z,=V R*+X1,*=50M; cos ¢,=R»/Z,=0,6;
S=I’Z=180 BA; sin 0,=X1.,/Z,=0,8; I,=U/Z,=10 A;
cosp=P/S=0,8; Ur=24B; | Ia,=1>cos @>=6A; Ip=Isin ¢,=8 A.

UL:90 B, Uc:72 B I:\/(IA1+IA2)2+ (Ip1+1p2)2 =17 A,
COS([):(IA1+IA2)/I:0,75; sin (p:(1p1+1p2)/120,67.
P=Ulcosp=638Bt; Q=U I sin ¢=570Bap;
S=U I=850 BA.

15 R:R1+R2:80M; le\/ R12+XL12:4OOM; COS ([)1:R1/Z1:0,8;
X=XL1-X(;1=60M;Z=1O OM, sin ([)1:XL1/Z1:0,6; Ile/lel,ZS A,
1=U/Z=2A; P=I"R=32BrT; | In;=licos ¢;=1A; Ip;=Lsin ¢;=0,75 A.
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Q=I’X=24Bap;

S=I°Z=40 BA;
cos@=P/S5=0,8; Ur=16 B;
UL=20 B, Uc=8B

ZzZXc2:4OOM; COS ([)2:R2/Z2:0; sin (pzz-Xcz/Zz:
=-1; ,=U/Z,=1,25 A; 1x,=Ic0s ¢,=0;

Ipzzlzsin ([)2:-1,25 A.

I:\/(IA1+IA2)2+ (Ip1+Ip2)2 :]_,1 A,
COS(p:(IA1+IA2)/I:O,91; sin (P:(Ip1+1p2)/I:-0,45.
P=Ulcosp=50BT; Q=U 1 sin ¢@=-24,75Bap;
S=U I=55BA.

16 R:R1+R2:16 OM, le\/ R12+Xc12:200M; COoSs ([)1:R1/Z1:0,6;
X=XL1—Xc1=—12 OM, sin (|)1:-Xc1/21:-0,8; Ile/Z1:2,5 A,
ZZZOOM, 12: Q/X:16 A, IA1:I1COS (P1:1,5A; Ip1=Ilsin (p1:-2 A.
I=4A; U=1Z=80 B; | Z,=V R,’+X1,’=130Mm; cos ¢,=R»/Z,=0,62;
P=1’R=256 Br; sin ,=X12/72,=0,77; 1,=U/Z,=3,85 A;
S=1°Z=320 BA; [ao=I>cos 9,=2,4A; Ip=Dsin @,=3 A.
COS([):P/S:O,S; UR:64B, I:\/(IA1+IA2)2+ (Ip1+Ip2)2 =4 A,
U;=32 B; Uc=80 B cos@=(Ia1+1a2)/1=0,975; sin @=(Ip1+Ip2)/1=0,25.
P=Ulcosp=195Bt; Q=U 1 sin ¢=50Bap;
S=U [=200 BA.
17 R=3 Owm; Z:=Ri=20wm; cos ¢:=Ri/Z,=1; 1i=U/Z:=25 A;
X:-Xc1-Xc2:-4 OM; IAlzh COS ([)1:25A, Ip1:0.
Z=50wm; U=1Z=30 B; Z,=V R*+X1,*=3,60mMm; cos ¢,=R,/Z,=0,56;
P=I°’R=108BrT; sin 0,=X1.,/Z2,=0,83; ,=U/Z,=13,9 A;
Q=I’X=-144gap; [a2=I>cos 9,=7,8A; Ip=Isin ¢,=11,3 A.
S=I°Z=180 BA; I=V(1a+1a2)*+ (Ipi+1py)* =15,8 A;
cos@=P/S=0,6; Ur=18 B; | cosp=(1a1+1a»)/1=0,7; sin 0=Ip/1=0,72.
Uc=24 B P=Ulcosp=553Bt; Q=U 1 sin ¢@=569Bap;
S=U I=790BA.
18 R=16 Owm; Z:=R:=5 Owm; cos ¢:i=Ri/Z:=1; 1,=U/Z:=10 A;
X:-Xc1-Xcz:-12 OM; IA1211COS ([)1:]_0A, Ip1:0.
=20 OM; 12:P/R:4A, Zzz\/ R22+(XL2—Xc2)2:].OOM; COS (P2:R2/2220,8;
[=2A; U=IZ=40 B; | sin 0:=(X1.—Xc2)/Z,=-0,6; [,=U/Z,=5 A;
Q=I’X=-48 Bap; Ia2=Icos 0,=4A; Ipp=Isin ,=-3 A.
S=I°Z=80 BA; I=V(Ia+1a2)*+ (I +1p)* =14,3 A;
cosp=P/S=0,8;  Ur=32B; | cos@=(Ia1+142)/1=0,97; sin 0=Ip/1=-0,21.
Uc=24B P=Ulcosp=694BtT; Q=U 1 sin ¢=-150Bap;
S=U I=715BA.
19 R=40wm; Z:=V R*+X1*=50m; cos ¢,=R,/Z,=0,6;
X:XL1-Xc1-Xc2:30M; sin ([)1:-Xc1/Z1:-0,8; I1:U/Z1:10 A,
Z=50m; I’=P/R=16A; | In;=I,cos ¢:=6A; Ip;=I;sin ¢,;=-8 A.
I:4A, U=17Z=20 Zzz\/ R22+Xc22:100M; COoSs ([)2:R2/22:0,6;
B;Q=I°X=48Bap; sin @,=-Xc2/7,=-0,8; 1,=U/Z,=5 A;
S=I’Z=80 BA; [ao=Icos @,=3A; Ip,=Isin @.=-4 A.
COS(P:P/S=0,8; UR=16B, I:\/(IA1+IA2)2+ (Ip1+1p2)2 =15 A,
UL:40 B, Uc:28B COS(p:(IA1+IA2)/I:0,6; sin ([):(Ip1+IP2)/I:-0,8.
P=Ulcosp=450BT; Q=U 1 sin ¢=-600Bap;
S=U I=750BA.
20 RZSOM; Z1:\/ R12+Xc12:100M; COS ([)1:R1/Z1:0,8;

X:XLl-Xchcz:GOM;

sin (plz-Xc1/le-0,6; I,=U/Z:=5 A,
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Z=10 Owm; I=U/7Z =8A;
P=I°’R=512BrT;
Q=IX=384Bap;
S=I’Z=640 BA;
cosp=P/S5=0,8; Ur=64 B;
Ur=96 B; Uc=48 B

[ai=licos @:=4A; Ip;=Iisin ¢,=-3 A.
Zzz\/R22+(XL2-Xcz)2:50M; COoS (P2:R2/22:0,8;

sin (PQZ(XLz-Xcz)/Zzz-O,6; IzZU/Zzzlo A,
IA2212COS (P2:8 A, IpzZIzsin ([)2:-6 A.
I:\/(IA1+IA2)2+ (Ip1+Ip2)2 :15 A,
cos@=(Ia1+142)/1=0,8; sin  @=(Ip1+Ip)/1=-0,6.
P=Ulcosp=600BT; Q=U I sin ¢=-450Bap;
S=U I=750BA.
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1. Pacuer ogHo(a3HoM Hepa3BeTB/IeHHOH LieNH MepeMeHHOr0 ToKa

Hepa3BeTByieHHasi 1jelb MepPeMEHHOTO TOKA, IOKa3aHHAasi Ha COOTBETCTBYIOLEM
DUCYHKe, COZED)XUT aKTHMBHble W DPEaKTUBHbIE COMNPOTHBJIEHUS, BeTUYMHBI KOTOPBIX
3a/1aHbl B Tabsuile. Kpome Toro, u3BecTHa ofHa u3 AonoaHauTenbHbIX BennunH (U, I, P, Q,
S). OripeienUTh C/leAyIOIMe BeJTMUMHBI, €C/TH OHU He 3aflaHbl B Tabsuile BapHaHTOB: 1)
TIOJTHOE COTIPOTHMBJIEHUE 1ieTH Z; 2) HanpsbkeHue U, MPUI0OKeHHOe K Lieny; 3) CUIy TOKa B
ter I; 4) aktuBHyt0 P, peakTuBHYI0 Q, ¥ MOJHYI0 S MOIIHOCTH, MOTpebsieMble LeTbio;
5) K03 (dUIIMEHT MOIIHOCTH; 6) HalpsbKeHWe Ha KaXK[AOoM COmpoTuBieHWMU. HauepTuth B
MaciiTabe BeKTOPHYIO /[UarpaMMy Iielu.

Howmep Howmep Ri, R, X, | Xiz, | Xeci, | Xeo, | HomomHuTeIBHASA
BapuaHTa CXeMblI Om Om Om | Om | Om | Om Be/IMUKHa
01 1 8 4 18 - 2 - [I=10A
02 1 10 20 50 - 10 - | P=120BT
03 2 6 - 2 10 4 - |U=40B
04 2 16 - 15 5) 8 - | Qui=135Bap
05 3 8 - 6 - 8 4 |Ux=40B
06 3 80 - 100 - 25 15 |[I=1A
07 4 6 2 10 - 1 3 | P=200Bt
08 4 40 20 20 - 80 20 | Qci1=-320Bap
09 5 32 - 20 20 6 10 |[IT=4A
10 5 32 - 25 15 8 8 | ULi=125B
11 6 4 2 5 6 3 - |[I=5A
12 6 4 8 10 15 9 - | Q =1600Bap
13 7 8 - 12 - 6 - |P=72Br
14 7 4 - 15 - 12 - |U=30B
15 8 2 6 10 - 4 - |U=20B
16 8 6 10 8 - 20 - | Q=-192Bap
17 9 3 - - - 1 3 |I=6A
18 9 16 - - - 8 4 | P=64Brt
19 10 4 - 10 - 3 4 | P=64Bt
20 10 8 - 12 - 4 2 |U=80B

C R, L C, L

'—EIMDR;I — Y

i i

[

»

Cxema 1 Cxema 2
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T b e RO

»
L ]

Cxema 3 Cxema 4
C ) K, L, Ca L, Cy L E; La R,
u u
L L
Cxema 5 Cxema 6
R L C R, L; R, C,
U U
» *»
Cxema 7 Cxema 8
G Ri Cs C, L B, C,
|
L 1 |
A
U U
» *
Cxema 9 Cxema 10
2. Pacuet ogHO(a3HOI pa3BeTB/IeHHOM I|eNH epeMeHHOro0 ToKa

Pa3BeTB/ieHHass 1jelb IIePEMEHHOrO TOKa, II0Ka3aHHas Ha COOTBETCTBYIOIIEM
DUCYHKe, COJEePXWUT aKTHBHbIe W pPeaKTHMBHbIE COMPOTUBJ/IEHUS, BeJIMYMHBI KOTOPBIX
3ajaHel B Tabsuie.  HampsbkeHwe wucrounuka U=50B. Ormpemenuts cieayrolue
BeJTMUMHBI 1) TOKHM B 00enx BeTBsX I; 1 I, MX aKTUBHBIE U PeaKTHBHBIE COCTABJISIOIIHE; 2)
TOK B Hepa3BeTBJeHHOM uactu wemnu I; 3) aktuBHyr P, peakTMBHYHO0 Q, M MOMHYHO S
MOII[HOCTH, TIOTpebsieMble 11eMbio; 5) KoadduiuenT MoijHoCTH. HauepTuth B MaciiTabe
BEKTOPHYIO iMarpaMMmy Lieru.

Howmep Howmep RiOmM | R, OM | Xp,OM | Xi, OM | Xci, OM | X, OM

BapyaHT CXeMbl
a

01 1 5 3 - 4 - -

02 2 10 8 - - - 6

03 3 4 - - - - 5
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04 4 4 6 3 8 - -
05 5 16 - 12 - - 10
06 6 24 16 - 12 32 -
07 7 5 4 - 6 - -
08 8 15 12 - 20 - 4
09 9 8 18 - - 6 12
10 10 4 8 - 12 8 6
11 1 10 6 - 8 - -
12 2 2 3 - - - 4
13 3 12 - - - - 8
14 4 6 3 8 4 - -
15 5 32 - 24 - - 40
16 6 12 8 - 10 16 -
17 7 2 2 - 3 - -
18 8 5 8 - 4 - 10
19 9 3 6 - - 4 8
20 10 8 4 - 5 6 8
- » N N

L CT
. J * " Cxema 2

Cxema 1
R, R,

U R, U
T
’ Cxema 3 Cena 4
i R, %Rl R,
- U

© C L
‘ : |
[ » Caxema 6

Cxema 5
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7

Cxema 9

Cxema 8

R, R,
U
c 1,
. T

I Cxema 10

KonTpompyemsie komnereHuuu: OK 01, OK 02, I[IK 2.2

Kputepun oLieHKHM 33/ja4 B KOHTPO/IbHOM padoTe:
Kakmass 3amaua olleHHMBaeTcss B 0OajlaX 110 KPHUTEPHSIM yKa3aHHBIM  HIKe.
MaxkcumasibHOe KOoMuecTBo 0asioB 3a KaK/Ayto 3a/auy 8, 3a /iBe 3ajauu 16 6asios.

3HaHUsA, YMeHUs [IpusHaku bann

bl

3: cyuHocTh ¢u3udeckux | 1.  TIpaBUIBHO pacCUMTHIBAeT 3/€KTpUUECKre 2

TPOL[eCCOB, TIPOMCXOAMALMX | L[eMM B COOTBETCTBMM C MeTOJaMH pacuera

B JJIBKTPUYECKUX LIensix | Lierneu.

ofHO(a3HOro nepemMeHHoro | 2.  IIpaBUIbHO OL|eHMBaeT pe3yJibTaThl 2

TOKA4, MOPSAJOK pacyeTa UX | pacueTOB TOKOB, HaMpsOKeHWM, MOIIHOCTEN W

riapaMeTpOB; JIPYTUX XapaKTePUCTUK 3JIEKTPUUYECKUX LIerei.

Y: nmpousBouTL pacyer | 3. [IpaBuibHO BBITIOJIHSIET BEKTOPHbIE 2

rIapaMeTpOB 3/IeKTPUUYECKUX | THarpaMMBbl.

Lierielt; CTPOUTL BEKTODHbIE | 4 [IpaBu/bHO HAXO/UT HEeW3BeCTHbIE | 2

AUArpaMMBel. BeJINUKHbI, UCTIO/Ib3Ys1 BEKTOPHbBIE [UArPaMMBbI.

Ha orieHKy «5» HeobxoaumMo Habpath 16 6asos;
Ha OILIeHKY «4» - 12 0asoB;
Ha OLIeHKY «3» - 8 6aioB.
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KoHTposibHast padota Ne3
no Teme 1.5. Tpexda3zHbie nenu

MeToanyeckue peKOMeHJaliu K KOHTPOJIbHO# paboTe

KoHtponbHast pabora TMOKa3blBaeT YPOBEHb TEOPeTUUeCKOW U TMpaKTUYecKou
MO/JITOTOBKM 00yuaroluxcs, OTpa)kaeT Haluuvde HAaBbIKOB M YMEHMM CaMOCTOSTETbHO
VICITI0J/Ib30BaTh M3yUYeHHbIA MaTepuail.

KonTponbHass pabora cocraBieHa B 10 BapuaHTax, cofepXuT 2 3ajgaud. Ha
KOHTPOJIbHYI0 paboTy oTBoAMTCS 90 MUHYT.

B pe3sysbTaTe M3yueHus BbIHECEHHBIX Ha KOHTPOJIbHYIO paboTy TeM oOyuaromuiics
[OJDKeH:

3HaTh

- CYILIHOCTb (PU3MUECKUX TMPOLECCOB, MPOUCXOASIIMX B 3€KTPUUECKHX LIersax
Tpex(a3HOro NepeMeHHOr 0 TOKa;

- TOpSIOK pacyeTa MapamMeTpPoOB 3/IEKTPUUECKUX Liereli Tpexdas3HOro NepeMeHHOro
TOKa;

yMeTb

- TpPOM3BOJWTH pacyeT TMapaMeTpoB 3JeKTPUYECKUMX Lererd  Tpex(asHoro
TlepeMeHHOr0 TOKa;

- CTPOWTBb BEKTOPHbIE AUarpaMMbl.
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OT1BeThI

Bapu 3azanue
aHT 1 2

1 UdJ:Un/ \/3, InaMn:PnaMn/ U¢> U(b:UJI; PH&MH:IHHMH Ucb;
In= Liaun Da; I8= Tnavn B} Ic= Liann Dc IaB= Liawn NaB; Isc= Liawn NBc;Ica= Liawn Nea
Pa=Uala; Ps=Usls; Pc=UcIc; Pap=Uaslas; Pec=UsclIpc; Pca=Ucalca;
P=P,+Ps+Pc P=Pap+Psct+Pca
Uyp=220B; Ln=0,18A; Uy=127 B; Pon=60 Br;
[,=15=7,92A; 1c=15,84A; [a=9 A; Igc=35 A; Ica=17 A;
P,=Pp=1742BT; Pc=3485BT; PAp=1143BT; Ppc=4445 BT; Pca=2159BT;
P=6969BT P=7747 Bt

2 Up=Ux/V3; Liawn=Prawr/ Up Up=Us; Prava=Lnawn Ug;
In= Liavn 01a; I8= Lnawn DB;1c= Liawn e Ia= Liawn DNaB; IBc= Liawn NBc;Ica= Tnawn Nca
Pa=Uala; Pe=Uglg; Pc=UclIc; Pas=Uaglag; Pec=Usclsc; Pca=Uca lca;
P:PA+PB+PC P:PAB+PBC+PCA
Uyp=127B; Ln=0,79A; Uy=220 B; P,i=200 Br;
[,=15=33,18A; Ic=11,06A; Ia5=30 A; Igc=60 A; Ica=30 A;
PA=Pp=4214BT; Pc=1405BT; PAp=6600BT; Ppc=13200BT; PcA=6600BT;
P=9833BT P=26400 Bt

3 Uq):Un/ \/3, InaMn:PnaMn/ UQ) Uq):Un; Pravn=Inamn U(b,
IA: InaMn nA; IB: InaMn nB;IC: InaMn N¢ IAB: InaMn I‘lAB; IBC: InaMn l‘lBC;ICA: InaMn Nca
Pa=Uala; Ps=Usglg; Pc=UclIc; Pas=Uaglag; Pec=Usclsc; Pca=Uca lca;
P=P;+Ps+Pc P=Pap+Ppct+Pca
Uyp=220B; Lon=2,27A; Uy=127 B; Pun=75 BT;
1,=24,97A; 1g=49,94A; Ic=74,91A; | Ias=33 A; Igc=13 A; IcaA=33 A;
PA=5493BT; Ps=10987BT; Pap=4191BrT; Ppc=1651 BT; Pca=4191BT;
Pc=16479BT; P=32959BT P=10033 Bt

4 Uq):Un/ \/3, I]IaMH:P/‘IaMH/ U(b U(b:Un; P]IaMH:I]IaMH U(b:
IA: InaMn NA; IB: InaMr[ 1‘lB;IC: InaMn INc IAB: InaMn NAB; IBC: InaMr[ l‘lBC;ICA: I}'IaMl'I Nca
Pa=Uala; Ps=Ugls; Pc=Uclc; Pas=Uaslas; Pec=Usclsc; Pca=Ucalca;
P=PA+Pg+Pc P=Pag+Ppct+Pca
Uy=127B; Lan=0,47A; Uy=220 B; Prn=100 BT;
IA:7,99A;IB:I(;:23,97A IAB:35 A, IBC:]_S A, ICA:15 A,
P,=1015BTt; Ps= Pc=3044BT; PAs=7700BT; Ppc=3300 BT; Pca=3300BT;
P=7103BT P=14300 Bt

5) UdJ:Un/ \/3, InaMn:PnaMn/ U¢> U(b:UJI; PH&MH:IHHMH Ucb;
In= Liaun Da; I8= Tnawn B} Ic= Liann Dc IaB= Liawn NaB; Isc= Liawn NBc;Ica= Liawn Nea
Pa=Uala; Ps=Usls; Pc=Uclc; Pap=Uaslas; Pec=UsclIpc; Pca=Ucalca;
P=P,+Ps+Pc P=Pap+Psct+Pca
Uyp=220B; Ln=0,91A; Uy=127 B; Pron=15 B;
[,=60A; Is=20A; Ic=40A; Ia5=20 A; Isc=10 A; Ica=30 A;
P,=13200BT; Ps=4400BT; PAp=2540BT; Ppc=1270 BT; Pca=3810BT;
Pc=8800BTt; P=26400BT P=7620 Bt

6 Uq):Un/ \/3, InaMn:PnaMn/ Ucb Ucp:Un; PJ‘[E[MH:IJ'[E[MH Uq;,

IA: InaMn nA; IB: InaMHHB;IC: IJIE[MH nC

Pa=Uala; Pg=Uglgs; Pc=UcIc;

Ias= Lnawn NaB, Iec= Liawn DBC;ICA: Inavn Nca

Pap=Uaglas; Psc=Ugclsc; Pca=Uca lca;
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P:PA+PB+PC

Uyp=127B; Liw=0,2A;
IA:I(;:7,2A; IB:28,4A,
PA=Pc=914BT; Ps=3607BT;
P=5435BT

P=Pxp+PpctPca

Up=220 B; Pra=75 BT;

IAB:16 A, IBC:4 A, ICA:]_G A,
PAB:3520BT; PBc:880 BT, PCA:352OBT;
P=7920 Bt

7 U¢:Un/ \/3, Inamn:PnaMn/ U¢> U(b:UJI; PH&MH:IHHMH Ucb;
In= Lian Da; I8= LiawnDB; Ic= Liawn Dc IaB= Liawn NaB; Isc= Liawn NBc;Ica= Liawn Nea
Pa=Uala; Ps=Usls; Pc=Uclc; Pap=Uaslas; Pec=Usclpc; Pca=Ucalca;
P=PA+Pp+Pc P=Pap+Psct+Pca
Uyp=220B; Ln=0,45A; Uy=127 B; Pon=40 Br;
[,=9,9A; [=29,7A; 1:=39,6A; [a5=40 A; Isc=34 A; Ica=27 A;
PA=2178BT; Ps=6534BT; PAs=5080BT; Pc=4318 BT; Pca=3429BT;
Pc=8712BT; P=17424BT1 P=12827 Bt

8 Uq):Un/ \/3, InaMn:PnaMn/ Ucb Ucp:Un; PJ‘[E[MH:IJ'[E[MH Ucb:
In= Liawn Da; I8= Liawn DB;Ic= Liawnllc Ia= Liawn NaB; IBc= Liawn NBc;Ica= Tnawn Nca
Pa=Uala; Ps=Uglg; Pc=UclIc; Pas=Uaglag; Pec=Usclsc; Pca=Uca lca;
P=P5+Pp+Pc P=Pag+Ppct+Pca
Uyp=127B; Liawn=0,31A; Uy=220 B; Prawn=25 BT;
IA:Ic:16,74A; IB:31A, IAB:5 A, IBC:20 A, ICA:5 A, PAB:].]_OOBT;
Pa= Pc=2126BT; Ps=3937BT; Psc=4400 BT; Pca=1100BT; P=6600 BT
P=8189BT

9 Uq):Un/ \/3, InaMn:PnaMn/ UQ) Uq):Un; Pravn=Inamn U(b,
IA: InaMn nA; IB: InaMn nB;IC: InaMn N¢ IAB: InaMn I‘lAB; IBC: InaMn l‘lBC;ICA: I]‘IaMl‘l Nca
Pa=Uala; Ps=Usglg; Pc=UclIc; Pas=Uaglag; Pec=Usclsc; Pca=Uca lca;
P:PA+PB+PC P:PAB+PBC+PCA
Uy=220B; Luin=0,34A; Uy=127 B; Pan=100 Br;
IA=17A, IB:IC=4,08A; Iap=11 A, Igc=11 A, Ica=44 A,
P,=3740BT; Ps=P-=898BT; PAs=1397BrT; Psc=1397 BT; Pca=5588BT;
P=5536BT P=8382 Bt

10 Uq):Un/ \/3, I]IaMH:P/‘IaMH/ U(b U(b:Un; P]IaMH:I]IaMH U(b:

IA: InaMn NA; IB: InaMnnB;IC: InaMn Nc
Pa=Uala; Ps=Ugls; Pc=Uclc;
P:PA+PB+PC

Uy=127B; Luw=1,18A;
[,=51,92A; [p=1Ic=12,98A;
P,=6594BT; Ps=P-=1648BT;
P=9890BT

IAB: InaMn NAB; IBC: InaMr[ l‘lBC;ICA: I}'IaMl'I Nca
Pag=Uaslap; Psc=Usclsc; Pca=Ucalca;
P=Pag+Ppct+Pca

Uyp=220 B; P,0i=150 BT;

I,5=60 A, Ic=30 A, IcA=90 A,
Pap=13200BT; Psc=6600 BrT;
Pca=19800BT; P=39600 Bt
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Bapmuanr 1
1. B ueThIpeXnpoOBOAHYIO CeTb Tpex(as3HOro TOKa BK/HOUEHbI 10 cxeMe "3Be3zna" Tpu
TPYMIbI 37eKTPUUEeCKUX JlaMIl HakKaJWBaHUsSl OJJMHAKOBOW MOIIHOCTH. B kKaxzoi, (asze
/rpyTirie/ 1amIibl COeJUHEHBI TTapajijleIbHO.
N3BecTHO:
U (Uas, Ugc, Uca)=380B (/ivHeliHbIe HaTIPSDKEHHS );
Pravn =40BT (MOLLIHOCTb OZJHOM JIAMIIbI);
na=44, ng=44, nc=88(uncsio namr B Kaxkzou ¢ase /rpymre/).
Onpepnenvrs:
Uo (Ua, Ug, Uc) - (pa3Hble HampsbKeHUsI /Ha 3TH HaIpsSDKeHUsT paCCUMTaHbI Bce
BKJ/IFOUEHHbIE B CeTh JIaMITbl HaKa/IMBaHUS/;
I, I, Ic- dba3HbIe (OHM Ke JIMHEWHbIE) TOKU.
Po (P4, Pg, Pc) - MotijHOCTH, IOTpebisieMble KaXkKzol ¢ha3oii /TPyIIoit iamry/.
P - MOIIIHOCTB, MTOTPeb/IsieMyt0 1]eTTbI0 /BCEMU JTaMITaMU/ .
[TocTpouTh BEKTOPHYIO AMarpaMMy TOKOB U U3 Hee rparuecKy Orpeie/IuTh BeJTMUUHY
TOKa B HEUTPOJIbHOM npoBo/ie In.
2. B TpexmnpoBOAHYIO CeTb Tpex(a3HOro TOKA, BK/IHOUEHbI MO0 CXeme "TpeyrosbHUK' TpU
IPYIIbl 37I€KTPUYECKUX JIaMI HaKa/JWBaHUs OJWHAKOBOM MOIIHOCTH. B Kaxmou (ase
/rpynrie/ JjiamIibl COeJMHEeHBI apajilebHo.
N3BecTHBI:
U (Uag, Ugc, Uca)=127 B (yIviHeliHbIe HaTIPSKEHUs);
Liavn =0,47 A (TOK OJJHOM JIaMIIbI);
nag=19, npc=74, Nnca=36 (urcsIo MamM B KaxkAou (pase /rpymre/).
Onpepnenvrsb:
P javn — MOILIHOCTH OZJHOM JIaMITbl;
Iag, Inc, Ica - a3HbIe TOKM (TOKH, TTOTPebIsieMble KaXkI0i TPYTITION J1aMIT);
Pag , Prc, Pca - MoliiHOCTH, TIOTpeb/isieMble KaXKzoi dha30i /TpyIioit amri/;
P - MOIITHOCTB, MTOTPeO/IsieMyt0 1]eTTbI0 /BCEMU JTaMITaMU/ .
[TocTpouTh BEKTOPHYIO AMAarpaMmy HanpspKeHWH U TOKOB U U3 Hee rpadruecKu
orpe/ie/IUTh BeJIMUUHY TOKOB la, I, Ic B IMHEUHBIX TTPOBOAAX.

BapuanT 2
1. B 4eThIpexIpOBOJHYIO CeTb Tpex(a3HOro TOKa BK/IIOUEeHbl MO cxeme "3Be3za" TpHU
IPYNIbI 37eKTPUUECKUX JIaMIl HaKaJWBaHUSl OJWHAKOBOW MOILIHOCTH. B Kaxzou, (asze
/TpyTirie/ 1amIibl COeJUHEHBI TapasiieIbHoO.
N3BecTHO:
Ui (Uag, Ugc, Uca)=220B (1HeliHbIe HaTIPSDKEHUs);
Pravn =100BT (MOLIHOCTb OZJHOM JIAMITbI);
na=42, ng=42, nc=14 (41cio namr B Kaxxaou ¢ase /rpymre/).
Onpepnenurs:
Ua(Ua, Us, Uc) - (pa3Hble HanpspKeHWst /Ha 3TH HaNPSDKeHUs] paCCUMTaHbl BCe
BK/IFOUEHHbIE B CeTh JIaMITbl HAaKa/IMBaHUs/;
I, I, Ic- ba3HbIe (OHM Ke JTMHEWHbIE) TOKU.
Po(Pa , Pg, Pc) - MortiHOCTH, TTOTpeb/1sieMble KaXkaoi (ha30ii /rpyrinoi gamry/.
P - MOII[HOCTB, TOTPeb/ITeEMYIO 1IeTTbI0 /BCEMU JlaMITaMH/ .
[TocTpouTh BEKTOPHYIO AWarpaMMy TOKOB UMU3 Hee rpadruecku Oripe/ie/IuTh BeJIMUMHY
TOKa B HEMTPaJbHOM MPoBoJe In.
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2. B TpexmnpoBo/iHyt0 ceTb Tpex(a3HOro TOKa, BK/IIOUEHBI 110 CXeme "TpeyrojbHUK' TpH
TPYNIbI 371eKTPUUYECKUX JIaMIT HaKaJWBaHUsl OJWHAKOBOW MOIHOCTU. B Kaxkzgoin aze
/rpyririe/ JjiamIibl COeJUHEeHbI apa’iiebHo.

N3BecTHBI:

Un (Uas, Ugc, Uca)=220 B (yivHelHbIe HATIPSDKEHUS);

Lavn =0,909 A (TOK OJHOM JIaMIIbI);

Nag=33, Npc=66, Nca=33 (UnCsI0 Tam B KaxKAou (pase /rpymnme/).

Onpepnenvrs:

P jaun — MOIIIHOCTH O/IHOM JIaMIIbI;

Iag, Igc, Ica - a3Hble TOKM (TOKH, TIOTPeb/sieMble KaXkI0i TPYTITION JlaMIl);

Pas , Prc, Pca - MoIiHOCTH, TIOTpeOsieMble KaXk10H (ha3oii /rpyTinoi gamri/;

P - MOII[HOCTB, TOTPeb/ITeEMYIO 1IeTTbI0 /BCEMU JlaMITaMHu/ .

[TocTpouTh BEKTOPHYIO AMarpaMMy HamnpsKeHUM U TOKOB U U3 Hee rpa(uuecku
OmpeJie/ITh BEJIMUUHY TOKOB la, I, Ic B IMHENHBIX NTPOBOAAX.

Bapuanr 3
1. B 4eThIpexXNpOBOJHYI CeThb Tpex(a3HOro TOKa BK/IIOUEHbI MO cxeme "3Be3za" TpU
IPYNIbl 37eKTPUUECKUX J1aMIl HaKaJWBaHUSl OJWHAKOBOM MOLIHOCTH. B kaxzou, (asze
/rpyrine/ jiamIibl COeJMHEeHbI TapaiebHo.
N3BecTHO:
U (Uag, Ugc, Uca)=380B (/1vHeliHbIe HaTIpsiKeHHs);
Pravn =500BT (MOILLIHOCTH OZJHOM JIaMITbI);
na=11, ng=22, nc=33 (uncio 1amn B Kaxkaou (asze /rpymre/).
Ornpesenurs:
Uo(Ua, Usg, Uc) - (ha3Hble HanpshkeHWsl /Ha 3TH HaPSDKeHUs] paCCUMTaHbI BCe
BKJ/IFOUEHHbIE B CETh JIaMITbl HAKA/IMBaHUS/;
I, I, Ic- ba3HbIe (OHU Ke JTMHEUHBIE) TOKU.
Po(Pa , Pg, Pc) - MoliiHOCTH, TTOTpeb/sieMble Kaxkaok (ha3oii /rpyrinoii amry/.
P - MOILI[HOCTB, TTOTPeb/IsieMyt0 11eMblo /BCeMU JIaMTaMU/ .
[TocTpouTh BEKTOPHYIO AMarpaMMy TOKOB M3 Hee rpaduuecKky onpee/iuTh BeTMUMHY
TOKa B HEWTpa/bHOM TpoBo/ie In.
2. B TpexmpoBOAHYI0 CeTb Tpex(a3HOro TOKa, BK/IOUeHbI M0 CXeMme "TpeyrosibHUK' TpU
IPYNIbl 3/€KTPUUYECKHX JIaMIT HaKaJWBaHUsl OJWHAKOBOW MOIHOCTU. B Kaxzgou ase
/rpyririe/ JjiamIibl COeJMHEeHbI apa’iiebHo.
N3BecTHBI:
U (Uag, Ugc, Uca)=127 B (InHeliHbIe HaTIPSDKEHUs);
Lavn =0,591 A (TOK OJHOM JIaMIIbI);
Nag=56, Ngc=22, Nca=56 (UKCJIO TamMN B KaXKA0U (pase /rpymnme/).
Ornpenenurs:
P jaun — MOIIIHOCTBH OZTHOM JIaMITbl;
Iag, Igc, Ica - a3HBIe TOKHU (TOKH, TOTpPeO/IsieMble KaXK0 TPYIIION J1aMl);
Pag , Prc, Pca - MoIiHOCTH, TIOTpeOsieMble KaXk101 ¢ha3oii /rpyTinoit gamry/;
P - MOII[HOCTB, TOTPeb/ITeMYIO 11eTbI0 /BCEMU JlaMITaMHu/.
[TocTponTh BEKTOPHYIO AUarpaMMy HamnpsKeHUW U TOKOB U U3 Hee rpa(uuecKu
onpezenuTb BeTMUMHY TOKOB I, Ig, Ic B IMHEHMHBIX TTPOBOJAX.
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Bapuanr 4
1. B ueThIpeXnpoOBOAHYIO CeThb Tpex(a3HOTrO TOKa BK/IKOUEHBI MO cxeme "3Be3na" TpuU
TPYMIbI 37eKTPUUEeCKUX JlaMIl HakKaJWBaHUsSl OJJMHAKOBOW MOIIHOCTH. B kKaxzoi, (asze
/rpyTirie/ 1amIibl COeJUHEHBI TTapajijleIbHO.
N3BecTHO:
U (Uas, Ugc, Uca)=220B (/iviHelHbIe HATIPSDKEHUS );
Pavn =60BT (MOLLIHOCTb OZJHOM JIAMIIBI);
na=17, ng=51, nc=51 (uncsio namrm B Kaxkzou ¢ase /rpymre/).
Onpepnenvrs:
Ua(Ua, U, Uc) - a3Hble HanpsbkeHUs /Ha 3TU HaMNpsbKeHUs] pacCYMTaHbI BCe
BKJ/IFOUEHHbIE B CETh JIaMIIbl HaKa/IUBaHUSI/;
I, I, Ic- dba3HbIe (OHM Ke JIMHEWHbIE) TOKU.
Po(Pa , Pg, Pc) - MomHOCTH, TT0Tpeb/isieMble KaXk[0M (pa3oii /rpyTimoi gamr/.
P - MOIIIHOCTB, MTOTPeb/IsieMyt0 1]eTTbI0 /BCEMU JTaMITaMU/ .
[TocTpouTh BEKTOPHYIO AMarpaMMy TOKOB UM3 Hee TpadruecKu Oripe/ie/iuTh BeJTMUMHY
TOKa B HEUTPaJIbHOM MpPoBoJe In.
2. B TpexmpoBOAHYIO CeTb Tpex(a3HOro TOKa, BK/IHOUEHbI M0 CXeme "TpeyrosbHUK' TpU
IPYIIbl 37I€KTPUYECKUX JIaMI HaKa/JWBaHUs OJWHAKOBOM MOIIHOCTH. B Kaxmou (ase
/rpynrie/ JjiamIibl COeJMHEeHBI apajilebHo.
N3BecTHBI:
U (Uag, Ugc, Uca)=220 B (yiviHeliHbIe HaTIPSKEHUs);
Lravn =0,455 A (TOK O/IHOM JIaMITbl);
Nnag=77, Ngc=33, Nca=33 (UKCJI0 1aMI B KaxkAou (pa3e /rpymre/).
Onpepnenvrsb:
P javn — MOILIHOCTH OZJHOM JIaMITbl;
Iag, Inc, Ica - a3HbIe TOKM (TOKH, TTOTPebIsieMble KaXkI0i TPYTITION J1aMIT);
Pag , Prc, Pca - MoliiHOCTH, TIOTpeb/isieMble KaXKzoi dha30i /TpyIioit amri/;
P - MOIITHOCTB, MTOTPeO/IsieMyt0 1]eTTbI0 /BCEMU JTaMITaMU/ .
[TocTpouTh BEKTOPHYIO AMAarpaMmy HanpspKeHWH U TOKOB U U3 Hee rpadruecKu
orpe/ie/IUTh BeJIMUUHY TOKOB la, I, Ic B IMHEUHBIX TTPOBOAAX.

BapuanTt 5
1. B 4eThIpexIpOBOJHYIO CeTb Tpex(a3HOro TOKa BK/IIOUEeHbl MO cxeme "3Be3za" TpHU
IPYNIbI 37eKTPUUECKUX JIaMIl HaKaJWBaHUSl OJWHAKOBOW MOILIHOCTH. B Kaxzou, (asze
/TpyTirie/ 1amIibl COeJUHEHBI TapasiieIbHoO.
N3BecTHO:
Un (Uag, Ugc, Uca)=380B (/MHeliHbIe HATIPSDKEHMS);
Pravn =200BT (MOILIHOCTH OZJHOM JIAMIIbI);
na=66, ng=22, nc=44 (41CJI0 amIl B KaXKAou (a3se /rpymre/).
Onpepnenurs:
Ua(Ua, Us, Uc) - (pa3Hble HanpspKeHWst /Ha 3TH HaNpsDKeHUs] paCCUMTaHbl BCe
BK/IFOUEHHbIE B CeTh JIaMITbl HAaKa/IMBaHUs/;
I, I, Ic- ba3HbIe (OHM Ke JTMHEWHbIE) TOKU.
Po(Pa , Pg, Pc) - MortiHOCTH, TTOTpeb/1sieMble KaXkaoi (ha30ii /rpyrinoi gamry/.
P - MOII[HOCTB, TOTPeb/ITeEMYIO 1IeTTbI0 /BCEMU JlaMITaMH/ .
[TocTpouTh BEKTOPHYIO AWarpaMMy TOKOB UMU3 Hee rpadruecku Oripe/ie/IuTh BeJIMUMHY
TOKa B HEMTPaJbHOM MPoBoJe In.
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2. B TpexmnpoBo/iHyt0 ceTb Tpex(a3HOro TOKa, BK/IIOUEHBI 110 CXeme "TpeyrojbHUK' TpH
TPYNIbI 371eKTPUUYECKUX JIaMIT HaKaJWBaHUsl OJWHAKOBOW MOIHOCTU. B Kaxkzgoin aze
/rpyririe/ JjiamIibl COeJUHEeHbI apa’iiebHo.

N3BecTHBI:

Un (Uas, Ugc, Uca)=127 B (JIHeMHbIe HATIPSDKEHUS);

Lrawn =0,118 A (TOK O/IHOM J1aMITbl);

nag=170, npc=85, nca=254 (umcso saMi B Kaxkou ¢aze /rpyrire/).

Onpepnenvrs:

P jaun — MOIIIHOCTH O/IHOM JIaMIIbI;

Iag, Igc, Ica - a3Hble TOKM (TOKH, TIOTPeb/sieMble KaXkI0i TPYTITION JlaMIl);

Pas , Prc, Pca - MoIiHOCTH, TIOTpeOsieMble KaXk10H (ha3oii /rpyTinoi gamri/;

P - MOII[HOCTB, TOTPeb/ITeEMYIO 1IeTTbI0 /BCEMU JlaMITaMHu/ .

[TocTpouTh BEKTOPHYIO AMarpaMMy HamnpsKeHUM U TOKOB U U3 Hee rpa(uuecku
OmpeJie/ITh BEJIMUUHY TOKOB la, I, Ic B IMHENHBIX NTPOBOAAX.

Bapuanrt 6

1. B 4eThIpexXnpoBOAHYIO CeTb Tpex(a3HOro TOKa BK/IIOUEHBI M0 cxeme "3Be3fa" TpHU
IPYNIbl 37eKTPUUECKUX J1aMIl HaKaJWBaHUSl OJWHAKOBOM MOLIHOCTH. B kaxzou, (asze
/rpyrine/ jiamIibl COeJMHEeHbI TapaiebHo.
N3BecTHO:
U (Uag, Ugc, Uca)=220B (/vHeliHbIe HaTIPsiKeHHs);
Pravn =25BT (MOIIJHOCTb OJJHOM JIaMIIhbI);
na=36, ng=142, nc=36 (uncso saMIl B KaK101 (ase /rpyrire/).
Ornpesenurs:
Uo(Ua, Usg, Uc) - (ha3Hble HanpshkeHsl /Ha 3TH HalPsDKeHUs] paCCUMTaHbI BCe
BKJ/IFOUEHHbIE B CETh JIaMITbl HAKA/IMBaHUS/;
I, I, Ic- ba3HbIe (OHU Ke JTMHEUHBIE) TOKU.
Po(Pa , Pg, Pc) - MoliiHOCTH, TTOTpeb/sieMble Kaxkaok (ha3oii /rpyrinoii amry/.
P - MOILI[HOCTB, TTOTPeb/IsieMyt0 11eMblo /BCeMU JIaMTaMU/ .
[TocTpouTh BEKTOPHYIO AMarpaMMy TOKOB M3 Hee rpaduuecKky onpee/iuTh BeTMUMHY
TOKa B HelCcpasbHOM TIpoBoje In.
2. B TpexmpoBOAHYI0 CeTb Tpex(a3HOro TOKa, BK/IOUeHbI M0 CXeMme "TpeyrosibHUK' TpU
IPYNIbl 3/€KTPUUYECKHX JIaMIT HaKaJWBaHUsl OJWHAKOBOW MOIHOCTU. B Kaxzgou ase
/rpyririe/ JjiamIibl COeJMHEeHbI apa’iiebHo.
N3BecTHBI:
U (Uag, Ugc, Uca)=220 B (MHeliHbIe HaTIPSDKEHUs);
Liavn =0,341 A (TOK OZIHOU JIaMITbI);
Nag=47, Ngc=12, Nca=47 (4nCsI0 1amn B KaXXA0HU (pa3ze /rpynme/).
Ornpenenurs:
P jaun — MOIIIHOCTBH OZTHOM JIaMITbl;
Iag, Igc, Ica - a3HBIe TOKHU (TOKH, TOTpPeO/IsieMble KaXK0 TPYIIION J1aMl);
Pag , Prc, Pca - MoIiHOCTH, TIOTpeOsieMble KaXk101 ¢ha3oii /rpyTinoit gamry/;
P - MOII[HOCTB, TOTPeb/ITeMYIO 11eTbI0 /BCEMU JlaMITaMHu/.
[TocTponTh BEKTOPHYIO AUarpaMMy HamnpsKeHUW U TOKOB U U3 Hee rpa(uuecKu
onpezenuTb BeTMUMHY TOKOB I, Ig, Ic B IMHEHMHBIX TTPOBOJAX.

Bapuant 7
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1. B ueThIpeXnpoOBOAHYIO CeTb Tpex(a3HOro TOKa BK/IKOUEHBI MO cxeMme "3Be3na" TpuU
TPYMIbI 37eKTPUUECKUX JIaMIl HakKaJWBaHUsl OJWHAKOBOW MOLIHOCTH. B kKaxzou, (asze
/rpyTirie/ amIibl COeJUHEHbI Tapajiie/IbHoO.

N3BecTHO:

U (Uag, Ugc, Uca)=380B (yriHetliHbIe HaTIPSKeHNS);

Pravn =100BT (MOIIHOCTb OZJHOM JIAMIIbI);

na=22, ng=66, nc=88 (uncsio namr B Kaxxaou ¢ase /rpymre/).

Onpepnenvrs:

Ua(Ua, Us, Uc) - (pa3Hble HanpspKeHWst /Ha 3TU HaNPSDKeHUs] paCCUMTaHbl BCe
BKJ/IFOUEHHbIE B CeTh JIaMIIbl HaKa/IMBaHUs/;

I, I, Ic- ba3HbIe (OHU Ke JIMHEWHbIE) TOKU.

Po(Pa , Pg, Pc) - MortiHOCTH, TTOTpeb/1sieMble KaXKAoi (a30i /rpyIiioi amry/.

P - MOIIIHOCTB, MOTpeb/isieMyt0 1]eTbI0 /BCEMH JTaMITaMu/ .

[TocTpouTh BEKTOPHYIO AMarpaMMy TOKOB UM3 Hee rpadruecku Oripe/ie/iuTh BeJIMUMHY
TOKa B HEMTPaJIbHOM MpoBoJe In.

2. B TpexmpoBo/iHyt0 ceTh Tpex(}a3HOro TOKa, BK/IIOUEHBI 110 CXeme "TpeyroibHUK' TpU
TPYIIbl 37IeKTPUYECKUX JIaMI HaKa/JWBaHUS OJWHAKOBOM MOIIHOCTH. B Kaxmou (ase
/rpymrie/ JjiamIibl COeJMHEeHBI apasiiebHo.

N3BecTHBI:

Un (Uas, Ugc, Uca)=127 B (yIviHelHbIe HaTIPSDKEHUS );

Liavn =0,315 A (TOK OJHOM JIaMIIbI);

nag=127, npc=108, nca=86 (umcso mami B Kaxkoiu daze /rpyrire/).

Onpepnenvrs:

P javn — MOLLIHOCTb OZJHOM JIaMITbl;

Iag, Inc, Ica - a3HbIe TOKM (TOKH, TTOTPeb/sieMble KaXkI0i TPYTITION JIaMIT);

Pas , Prc, Pca - MoOIIHOCTH, TIOTpeO/IsieMble KaXk10# (ha3oi /TpyTinoii 1amrl/;

P - MOIIIHOCTB, MTOTPe6/IsieMyt0 1[eTTbI0 /BCEMH JTaMITaMu/ .

[TocTpouTh BEKTOPHYIO AAMarpaMMy HampsKeHU U TOKOB U 13 Hee rpaduuecku
onpe/ie/IUTh BeJIMUUHY TOKOB la, I, Ic B IMHEUHBIX TTPOBOAAX.

Bapuanr 8
1. B 4eThIpexIpoOBOJHYIO CeTb Tpex(a3HOro TOKa BK/IOUEHbI MO cxeme "3Be3za" TpHU
IPYNIbl 37eKTPUUECKUX JIaMIl HaKaJWBaHUsl OJWHAKOBOW MOLIHOCTH. B kaxzou, (asze
/TpyIirie/ 1amIibl COeJUHEeHbI TapasiiebHo.
N3BecTHO:
Ui (Uag, Ugc, Uca)=220B (muHeliHbIe HaTIpsSDKeHUs);
Pravn =40BT (MOLLIHOCTb OZJHOM JIAMIIBI);
na=54, ng=100, nc=54 (urcso amn B KaXXA0Hu (a3ze /rpynme/).
Ornpenenurs:
Ua(Ua, Us, Uc) - (pa3Hble HanpspKeHWs /Ha 3TH HaNPSDKeHUs] paCCUMTaHbI BCe
BK/IFOUEHHbIE B CEeTh JIaMITbl HAKa/IMBaHUs/;
I, I, Ic- dba3HbIe (OHU Ke JTMHEUHbIE) TOKM.
Po(Pa , Pg, Pc) - MoriiHOCTH, TTOTpeb/1sieMble Kaxkaoi (ha30ii /rpyrioii 1amry/.
P - MOII[HOCTB, TOTPeb/ITeEMYIO 1IeTTbI0 /BCEMU JlaMITaMHu/ .
[TocTpouTh BEKTOPHYIO AMarpaMMy TOKOB UM3 Hee rpaduuecku Orpesie/iuTh BeJIMUMHY
TOKa B HEMTPaJIbHOM MPOBOJe In.
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2. B TpexmnpoBo/iHyt0 ceTb Tpex(a3HOro TOKa, BK/IIOUEHBI 110 CXeme "TpeyrojbHUK' TpH
TPYNIbI 371eKTPUUYECKUX JIaMIT HaKaJWBaHUsl OJWHAKOBOW MOIHOCTU. B Kaxkzgoin aze
/rpyririe/ JjiamIibl COeJUHEeHbI apa’iiebHo.

N3BecTHBI:

Un (Uas, Ugc, Uca)=220 B (yivHelHbIe HATIPSDKEHUS);

Liawn =0,114 A (TOK O/IHOU JIaMITbI);

nag=44, ngc=176, nca=44 (uncso saMn B Kaxk0u (asze /rpymnmne/).

Onpepnenvrs:

P jaun — MOIIIHOCTH O/IHOM JIaMIIbI;

Iag, Igc, Ica - a3Hble TOKM (TOKH, TIOTPeb/sieMble KaXkI0i TPYTITION JlaMIl);

Pas , Prc, Pca - MoIiHOCTH, TIOTpeOsieMble KaXk10H (ha3oii /rpyTinoi gamri/;

P - MOII[HOCTB, TOTPeb/ITeEMYIO 1IeTTbI0 /BCEMU JlaMITaMHu/ .

[TocTpouTh BEKTOPHYIO AMarpaMMy HamnpsKeHUM U TOKOB U U3 Hee rpa(uuecku
OmpeJie/ITh BEJIMUUHY TOKOB la, I, Ic B IMHENHBIX NTPOBOAAX.

Bapuanr 9
1. B 4eThIpexXNpOBOJHYI CeThb Tpex(a3HOro TOKa BK/IIOUEHbI MO cxeme "3Be3za" TpU
IPYNIbl 37eKTPUUECKUX J1aMIl HaKaJWBaHUSl OJWHAKOBOM MOLIHOCTH. B kaxzou, (asze
/rpyrine/ jiamIibl COeJMHEeHbI TapaiebHo.
N3BecTHO:
U (Uag, Ugc, Uca)=380B (/1vHeliHbIe HaTIpsiKeHHs);
Pravn =75BT (MOIIJHOCTb OJJHOM JIaMIIbI);
na=50, ng=12, nc=12 (uucsio namn B Kaxkaou (aze /rpymre/).
Ornpesenurs:
Uo(Ua, Usg, Uc) - (ha3Hble HanpshkeHsl /Ha 3TH HalPsDKeHUs] paCCUMTaHbI BCe
BKJ/IFOUEHHbIE B CETh JIaMITbl HAKA/IMBaHUS/;
I, I, Ic- ba3HbIe (OHU Ke JTMHEUHBIE) TOKU.
Po(Pa , Pg, Pc) - MoliiHOCTH, TTOTpeb/sieMble Kaxkaok (ha3oii /rpyrinoii amry/.
P - MOILI[HOCTB, TTOTPeb/IsieMyt0 11eMblo /BCeMU JIaMTaMU/ .
[TocTpouTh BEKTOPHYIO AMarpaMMy TOKOB M3 Hee rpaduuecKky onpee/iuTh BeTMUMHY
TOKa B HEWTpa/bHOM TpoBo/ie In.
2. B TpexmpoBOAHYI0 CeTb Tpex(a3HOro TOKa, BK/IOUeHbI M0 CXeMme "TpeyrosibHUK' TpU
IPYNIbl 3/€KTPUUYECKHX JIaMIT HaKaJWBaHUsl OJWHAKOBOW MOIHOCTU. B Kaxzgou ase
/rpyririe/ JjiamIibl COeJMHEeHbI apa’iiebHo.
N3BecTHBI:
U (Uag, Ugc, Uca)=127 B (InHeliHbIe HaTIPSDKEHUs);
Liawn =0,787 A (TOK OZIHOU JIaMITbI);
nag=14, ngc=14, Nnca=56 (UnCsI0 amn B KaXXA0HU (pase /rpynme/).
Ornpenenurs:
P jaun — MOIIIHOCTBH OZTHOM JIaMITbl;
Iag, Igc, Ica - a3HBIe TOKHU (TOKH, TOTpPeO/IsieMble KaXK0 TPYIIION J1aMl);
Pag , Prc, Pca - MoIiHOCTH, TIOTpeOsieMble KaXk101 ¢ha3oii /rpyTinoit gamry/;
P - MOII[HOCTB, TOTPeb/ITeMYIO 11eTbI0 /BCEMU JlaMITaMHu/.
[TocTponTh BEKTOPHYIO AUarpaMMy HamnpsKeHUW U TOKOB U U3 Hee rpa(uuecKu
onpezenuTb BeTMUMHY TOKOB I, Ig, Ic B IMHEHMHBIX TTPOBOJAX.

Bapuant 10
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1. B ueThIpeXnpoOBOAHYIO CeTb Tpex(a3HOro TOKa BK/IKOUEHBI MO cxeMme "3Be3na" TpuU
TPYMIbI 37eKTPUUECKUX JIaMIl HakKaJWBaHUsl OJWHAKOBOW MOLIHOCTH. B kKaxzou, (asze
/rpyTirie/ amIibl COeJUHEHbI Tapajiie/IbHoO.

N3BecTHO:

U (Uas, Usc, Uca)=220B (yiviHeMHbIe HaTIPSDKEHUs );

Pravn =150BT (MOIIHOCTH OZ{HOM JIAMITbI);

na=44, ng=11, nc=11 (unwio namn B KaXkAou (asze /rpymre/).

Onpepnenvrs:

Ua(Ua, Us, Uc) - (pa3Hble HanpspKeHWst /Ha 3TU HaNPSDKeHUs] paCCUMTaHbl BCe
BKJ/IFOUEHHbIE B CeTh JIaMIIbl HaKa/IMBaHUs/;

I, I, Ic- ba3HbIe (OHU Ke JIMHEWHbIE) TOKU.

Po(Pa , Pg, Pc) - MortiHOCTH, TTOTpeb/1sieMble KaXKAoi (a30i /rpyIiioi amry/.

P - MOIIIHOCTB, MOTpeb/isieMyt0 1]eTbI0 /BCEMH JTaMITaMu/ .

[TocTpouTh BEKTOPHYIO AMarpaMMy TOKOB UM3 Hee rpadruecku Oripe/ie/iuTh BeJIMUMHY
TOKa B HEMTPaJIbHOM MpoBoJe In.

2. B TpexmpoBo/iHyt0 ceTh Tpex(}a3HOro TOKa, BK/IIOUEHBI 110 CXeme "TpeyroibHUK' TpU
TPYIIbl 37IeKTPUYECKUX JIaMI HaKa/JWBaHUS OJWHAKOBOM MOIIHOCTH. B Kaxmou (ase
/rpymrie/ JjiamIibl COeJMHEeHBI apasiiebHo.

N3BecTHBI:

U (Uas, Ugc, Uca)=220 B (yiviHeliHbIe HaTIPSKEHUs );

Lavn =0,682 A (TOK OJHOM JIaMIIbI);

nag=88, ngc=44, nca=132 (urc/o 1aMn B Kaxkou da3e /rpymnmne/).

Onpepnenvrs:

P javn — MOLLIHOCTb OZJHOM JIaMITbl;

Iag, Inc, Ica - a3HbIe TOKM (TOKH, TTOTPeb/sieMble KaXkI0i TPYTITION JIaMIT);

Pas , Prc, Pca - MoOIIHOCTH, TIOTpeO/IsieMble KaXk10# (ha3oi /TpyTinoii 1amrl/;

P - MOIIIHOCTB, MTOTPe6/IsieMyt0 1[eTTbI0 /BCEMH JTaMITaMu/ .

[TocTpouTh BEKTOPHYIO AAMarpaMMy HampsKeHU U TOKOB U 13 Hee rpaduuecku
onpe/ie/IUTh BeJIMUUHY TOKOB la, I, Ic B IMHEUHBIX TTPOBOAAX.

Kontposvpyemsbie komnetenuuun: OK 01, OK 02, IIK 2.2

KpuTepuu onieHKH 3ajjla4 B KOHTPO/IbHOM paboTe:
Kakgass 3amaua oljeHuMBaeTcss B 0Oamiax TI0 KPUTEpUsIM YKa3aHHBIM  HIDKe.
MaxkcrmMabHOe KOJTMUeCcTBO 0aryioB 3a KaKAyro 3a/1auy 8, 3a ABe 3a1auu 16 0asios.

3HaHUs, yMeHUs IIpyu3sHaku bann

bl

3: cymHOCTh (usnueckux | 5. IIpaBUIBHO pacCUMTHIBaeT 3/1eKTPUUECKHE 2

IIPOL{eCCOB, MPOUCXOAIIMX B | L|eli B COOTBETCTBUM C MeTOjaMH pacueTa

JIeKTPUUeCKUX LersIX | Lierneu.

ofHO(Aa3HOro IepeMeHHOrO | 6. [IpaBU/ILHO OLEHHUBAET pe3y/bTaThl pAaCUeTOB 2

TOKa, IIOpPALOK pacueTra HX | TOKOB, HallpsSDKeHWH, MOILLIHOCTEN U JPYTUX

rapaMeTpoB; XapaKTePUCTHK 3JIEKTPUYECKUX LieTIei.

Y. mnpousBoAuTh  pacyet | 7. ITpaBHUIBHO BBITIO/IHSIET BEKTOPHEIE 2

11apaMeTPOB  3JIEKTPUUYECKUX | aUarpaMMBl.

Lerew; 8. ITpaBU/IBLHO HaXO/UT Heu3BeCTHble | 2
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CTPOUTH BEKTOPHLbIE | BeJIMUKWHEI, NCII0/Ib3YS BEKTOPHEBIE AHalr DaAMMBEI.
ArarpdMMBblI.

Ha onienky «5» Heob6xoaumo HabpaTh 16 6anos;
Ha OLIEHKY «4» - 12 6anios;
Ha OLIEHKY «3» - 8 6aioB.
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ITPOMEXYTOUYHAA ATTECTAIUA

Bonpocskl /iyisi MOATOTOBKH K YK3aMeHYy
(ouHasi 1 3a0uHasi (HOpMBbI 00yUeHH)

B JaHHBIX Bompocax Heo0X0AMMO BbIOpaTh NMPAaBWIBHBIA OTBET, 3alUCaTh
OyKBYy OoTBeTa

1. Kakoii u3 MpoBO/IOB OIMHAKOBOM [JIMHBI U3 OJJHOTO W TOTO K€ MaTepHasia, HO Pa3HOro
MaMeTpa, CUJIbHee HarpeBaeTcs TIPY OJJHOM U TOM Ke TOKe?

a) oba MpoBOZia HAarPeBarOTCsI OITUHAKOBO;

0) cunbHee HarpeBaeTCs IMPOBOJ C OOJIBLIITUM AUAMETPOM;

B) CWIbHEe HarpeBaeTCsl MPOBO/, C MEHBIIIUM JHaMeTPOM.

2. CKOJBKO 111€CTHUBOJILTOBBIX JIaMITOueK HeoOX0 MO B3SITh /IJIsl €/I0OUHOM TUPJISTH/BI, eC/TN
HarnpspkeHue cety 220B?
a) 37 wrT.; 6) 20 mr.; B) 40 1mT.; r) 16 wmiT.

3. OnpenenuTh CONPOTHUB/IEHUE JIaMITbl HaKaJMBaHUs, ecv Ha Hel HamvcaHo 100 Bt u
220 B.
a) 484 Ow; 6) 448 Owm; B) 684 Owm; r) 864 Om.

4. llerb mepeMeHHOI'0 TOKa COJIep>KUT jlaMIly HakanuBaHus. Kak uaMeHsieTcs mo ¢ase TOK
Y HanpsbKeHWe B ATOU Liernu?

a) TOK OIepe’kaeT HarpsbKeHre Ha yroJ T/2;

0) HampsDKeHUe U TOK COBIA/IAtoT 110 (a3se;

B) HalpsDbKeHHWe oreperkaeT TOK Ha yroJ /2.

5. Cxema COCTOUT U3 OJHOI'O Pe3UCTUBHOIO 3JIeMeHTa C conpotusBiaeHveM  R=220 Owm.
Hanpsokenne Ha eé 3axkumax u= 220 sin 628t. Onpenenute rokasaHus amriepmeTrpa U
BOJIbTMETPA.

a) [I=1A, U=220B; 6) 1=0,7 A, U=156 B;

B) I=0,7A, U=220B; r) [=1A, U=156B.

6. CuMMeTpHUHas Harpyska coefjiHeHa «3Be3/iov». JInHelHOoe HarpsbkeHre paBHO 380B.
HaiiguTte a3Hoe HampsbkeHUe.
a) 127B; 6) 220B; B) 380B.

7. YacToTa BpallleHUss MarHUTHOT'O TT0/IsT acUHXpoHHoro asuraTesis 1000 o6/muH. YacToTa
BpaitieHust portopa 950 06/mMuH. OTipejeTUTh CKOTb)KeHHe.
a) 50; 6) 0,5; B) 5; r) 0,05.

8. CKOJIBKO p-n Tepexo/i0B COAEP>KUT MOTYIIPOBOJHHUKOBBIN U0/ ?
a) O/IVH; 0) nBa; B) TpH; T) UeThbIpe

9. Kakyto poJib B 3/IeKTPOHHBIX CXeMaXx BbITIOJ/IHSIeT BapUKari?
a) COMPOTHBJIEHUS; 0) kroya; B) UHAYKTUBHOCTH; ') éMKOCTH.
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10.B  kakux (Iyyasx [pPUXOAWUTBCI TNPUMEHSTb Ilapajyle/lbHOe  COeJUHeHue
KOH/IeHCaTOpPOB?

a) AJisl IoTy4eHusi OOJBIINX eMKOCTel;

0) Ans ynydllieHys 3araca MPOYHOCTU U30JISALIMY KOHIeHCaTopa;

B) /IJIs1 TTO/TyY€HUsI Majlol éMKOCTH.

11. Tpu pesuctopa: Ri= 4 Om, R,=5 Om, R3=6 OM coejuHeHbI mociaefoBaTe/lbHO U
BKJ/IFOUEHBI B JIeKTPUYeCKyro ceTb. Ecimu HanpspkeHue Ha pesucrtope R, pasHo 12 B, To

HarpsbKeHHe 3/IeKTPUYeCKOl CeTH paBHO:
a) 30 B; 6) 24 B; B)36B; r) 16 B.

12. Omnpepemuts TOK I5, TOAXOAAIMKA K Y3/1y LieNW MOCTOSHHOTO TOKA, €C/IA TOKU B
BetBax: I; =-3A, L=1A, 3=5A,1,=-4A.
a) 12 A; 6) 1 A; B) 6 A; r)-7 A.

13.llernb mepemMeHHOr0 TOKa COZEP)XWAT KOHAeHcatop. Kak u3meHsileTcss mo (ase TOK U
HarpspKeHue B 3TOU Liernu?

a) TOK OIleperkaeT HalpsbkeHue Ha yroJ 1v/2;

0) HampshKeHHe U TOK COBMA/AloT 1o ¢ase;

B) HampsDKeHHWe OrepeXkaeT TOK Ha yroJ Tv/2.

14. Kak M3MeHUTCsI eMKOCTHOe COIPOTHBJ/IEHUE C YBe/IMUeHreM 4acToThl B 4 pa3a’?
a) He U3MEeHUTCS; 0) ymeHBIIUTCS B 4 pa3a;
B) YBEJIMUMTCSA B 4 pa3a; T) yMeHbIIUTCS B 16 pas.

15. Harpy3ka coefiuHeHa «3Be3/101». B KakoM cJiydae TOK B HyJIeBOM TNPOBoZe paBeH 07
a) IpU CUMMETPUYHOM Harpy3Ke; 0) py HECUMMETPUYHOM Harpy3ke.

16. CuMMeTpryHasi Harpy3ka CoeJuHeHa «TpeyrojibHUKOM». [Ipu uaMepeHuu (a3HOTO
TOKa, amnepmeTp nokasan -10 A. Havigute TOK B ITMHEWMHOM MPOBO/IE.
a)10A; 0)17,3A; B)14,14 A; r1)20A.

17. V3mepute/nibHbIN TpaHC(hoOpMaTOp TOKa MMeeT 0OMOTKM C 4ucjioM BUTKOB 2 u 100.
Ornpegenute K03 puieHT TpaHChOpMaI[UH.
a) 50;  6)0,02; B) 98; r) 102.

18. DneKkTpoHHBIE YCTPOMCTRBA, TTpeoOpa3ytolifie TOCTOSTHHOe HaTpsKeHHe B TTlepeMeHHOoe
HarpsbKeHUe, Ha3bIBatOTCS:
a) BBINPSIMUTEJISIMY; 6) uHBepTOpamu; B) CTaOUIMTPOHAMU; r) puibTpamu.

19. ITo KakOMy 3aKOHY MO>KHO OIpeJie/IUTh CUTy B3aUMOJEeNCTBUS 3apsiiOB?
a) 3akoHy Oma; 0) 3akoHy Amriepa; B) 3akoHy /)koyns-Jlenrja; r) 3akoHy KysoHa.

20. B snekTpuueckoi CeTH TOCTOSHHOIO TOKAa HarpsbDKeHWe Ha 3aKMMax MCTOYHHKA
9/IeKTpo3Heprurd 26 B. HampsbkeHwe Ha 3akuMax ToTpebutens 25 B. Omnpegenute
TIOTEPIO HaIpPsKeHUS.
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a) 1 %; 6)2%; B)3%; r) 4 %.

21. Kak W3MeHUTCS HampsbkeHWe  Ha BXOAHBIX 3aKUMaX 37eKTPUUeCKOUW 1leru
TOCTOSTHHOTO TOKa C aKTUBHBLIM 3/IeMEHTOM, €C/Id Tlapajule/ibHO HMCXOJHOMY 3/IeMeHTY
BKJIFOUHWTH eI1€ OJIVH 3JIeMeHT?

a) He U3MEeHUTCS; 6) YMEHBIITUTCS; B) YBEIMUUTCS; T) /11 OTBeTa HeIOCTaTOYHO JAHHBIX.

22. OnpefenuTe repuoj, CUrHasa, eCciv Yactota CUHycouaasHoro Toka 50 I'o.
a) 400 c; 6)1,4c; B)0.02c; r) 40 c.

23. Kak U3MeHUTCSd UHAYKTUBHOE COIPOTUBJIEHHE C YBeJIMUeHHeM YaCTOThI?
a) He U3MEHUTCS; 0) YMEHBIIUTCS; B) YBETUUUTCS.

24. CumMeTpu4YHasi Harpy3ka COeJIMHEHAa «TPeyrOJbHUKOM». JIMHeWHOe HarpsoKeHue
paBHO 380 B. Haiigute ha3zHoe HampsikeHue.
a) 127 B; 6) 220 B; B) 380 B.

25. Ipu kakux 3HaueHUsx KoddduipeHnra TpaHchopMaluu 1jesecoodpasHO MPUMEHSITh
aBTOTPaHC(OpMaTOpbI?
a)k>1;, 0)k<1; B) k<2; r') He UMeeT 3HaYeHUsl.

26. Kak MU3MeHUTCs 4acToTa BpalljeHWs MarHUTHOrO I10Jig IIPU yMeHbIUeHWU I1ap
TI0JIFOCOB aCUHXPOHHOTO Tpex(a3Horo JBuraresis?
a) YBeJIUUUTCS; 0) yMEHBIIUTCS; B) OCTAHETCS MPEeXKHEU.

27.CKOMBbKO p-N TIepexo/ioB Y OUTIO/ISIPHOTO TPaH3UCTOpa?
a) O/IVH; 0) ABa; B) TPH; T) UeThIpe.

28. Kakoli U3 MpOBO/IOB O/IMHAKOBOTO CeUeHUsI U3 OJHOTO U TOrO )K€ MaTepuasa, HO
pa3HOM [IJTUHBI, CU/IbHee HarpeBaeTcsi MPY OJIHOM U TOM >Ke TOKe?

a) oba TTPOBO/Ia HarpeBalOTCsI OIMHAKOBO;

0) cubHee HarpeBaeTCs MPOBO/] OOMbIIIeH JAJTUHBI;

B) CU/IbHEee HarpeBaeTCs TIPOBO/] MeHbIIIel JJIHBI.

29. Kakoii criocob coeiMHeHUsI ICTOUYHHUKOB TT03BOJISIET YBEIMUUTD HarlpskeHue?
a) Toc/iefioBaTesibHOe coe/luHeHWe; 0) mapasiesibHOe CoelHeHNe;
B) CMellIaHHOe COeZIUHEHMUE; T') HU KaKOl U3 TIepeurc/ieHHbIX CrIoco00B.

30. B oseKTpUuecKyr Lierb [0C/e[0BaTe/JlbHO BK/IIOUEHbl [Ba pe3ucropa C
coripotuBiienneM 10 Om u 110 Om. Harmpsbkenue Ha Bxoze 120 B. Ornipegenvre TOK B
L{elTH.

a)40A; 6)1A; B)12,8A; T1)6A.

31. TIlpu TmoC/TIeOBATETBHOM COEMHEHHWW pe3WCTOpa, KaTYIIKA HHAYKTHBHOCTH,
KOH/IeHCaTopa 0Ka3a/ioCh, UTO TOK OTCTAaeT OT HaIpsDKeHHsT Ha HEeKOTOpbIH yrom. Uto
MOYKHO CKa3aTh O XapaKTepe Harpy3Ku?

a) ipeob1a/jlaeT eMKOCTHOE COTIPOTHB/IEHUE;

6) peobasiaeT UHYKTUBHOE COTIPOTHB/IEHUE;
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B) npeo0/ia/ilaeT aKTUBHOE COTIPOTHB/IEHHE, a UHAYKTUBHOE Y eMKOCTHOE COTIPOTHB/IEHUS
PaBHBI.

32. B Ttpexda3Hyl ceThb C JUHeWHbIM HampsbkeHreM 380 B Bk/to4aroT Tpex(aszHbIii
JBUTATe/ b, KaXKAast 13 00MOTOK KoToporo paccuntana Ha 220 B. Kak ciefyeT coeiMHUTD
0OMOTKM [IBUTaTeIsA?

a) «TPeyTrOJIbHUKOMY; 0) «3Be3/70ii»;  B) IBUraTe/b HeMb3s1 BK/IIOUATh B 3Ty CETh;

') MOXKHO «TPeyroJIbHUKOM», MOXKHO «3Be37I01».

33. OO6MoTku Tpexda3HOro TeHepaTopa COeAWHEHbl «TPeyro/JbHUKOM». CKOIbKO
JIMHEMHBIX TPOBOJOB TMOAXOAUT K reHepaTopy?
a) 3; 6)4;, B)2; T1)6.

34. Y cunoBoro ofgHogasHOro TpaHCpopMaTropa HOMHUHaJbHOe HarpsbkeHue Ha BXOZe
6000 B, Ha Bbixozie 100 B. Onipesenuts Ko3h@uiieHT TpaHchopmaliu.
a) 60; 6) 0,016; B) 6; r) 600.

35.YmpaBJisieMblie BBITPSIMUATEIN BBITIO/IHSIOTCS Ha Oase:
a) AU0/0B; 0) MoJIeBbIX TPAH3UCTOPOB; B) OUMOSPHBIX TPAH3UCTOPOB; T') TUPHUCTOPOB.

36. K Kakoi1 cTerieHM MHTerpaljui OTHOCSTCS MHTerpa/ibHble MUKPOCXeMbI, CojlepKalliyie
400 soruyeckKux 3/1eMeHTOB?
a) MaJlou; 0) cpeaHei; B) BBICOKOW; ') CBePXBBICOKOM.

37.I1o IpOBOJIOYHOM CMMpa/vd, COMPOTUB/IEHHME KOTOPOM B HAarpeToM COCTossHMU 48 Owm,
TeueT TOK - 2,5 A. Kakoe K0/IMUeCTBO TelIOThI BbIIe/IUT 3Ta CIIUpaslb 3a 2,5 MAHYThI?

a) 25 k/Ix;  6)45k/x; B) 7,5k[IK.

38.0mpesenuTs 00IIee COMPOTHB/EHHWE I IIPH IapajyleJlbHOM COeJIWHEHMH 2-X
notpebuTesieil, corpoTuBieHre KOTopsix o 100 Om?
a)2000m; 06)500mMm; B)100M; T1)0,2 OM.

39. Kak wusmeHuTCs caBur ¢a3 Mexjay HarpsbkeHHneM UM TOKOM Ha KaTyIlKe
WHAYKTUBHOCTH, ec/ii 0ba eé mapameTpa (R u X,) olHOBpeMeHHO yBe/InuaTCs B /iBa pa3a?
a) YMEHBIIIUTCS B /IBa pasa; 6) yBeMUUTCA B [IBa pa3a;

B) YMEHBILIUTCS B UeThIpe pa3a; TI') He U3MEHUTCS.

40. CxeMa COCTOUT U3 OJHOI'0 Pe3UCTUBHOIO 3jieMeHTa ¢ conpotusieHneM R=110 Owm.
Hanpsokenne Ha eé 3axkumax u= 220 sin 628t. Onpefenure 1okas3aHus amriepmeTrpa U
BOJIbTMETpa.

a)l =2 A, U=220B; 6)I=1,4 A, U=156 B;

B)[=1,4 A, U=220B; r)I=2A, U=156B.

41.KakoBO COOTHOLlIeHWe MeXAy (asHbIMA U JIMHEeWHBIMU HaMpsHKeHUsIMU  TIpU
coeIMHEeHUU NOTpeburTesell 5/1eKTPOSHEPTUH «TPeYroJbHUKOM.
a) U,=Uy; 6)U,=Uy1,73; B)Uy=0,578U,.

42. K ueMy npuBOUT 0OPBIB BTOPUYHOM 11eMu TpaHChopMaTopa ToKa?
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a) K KOPOTKOMY 3aMbIKaHHI0; 0) K pe)KUMy XOJIOCTOTO XO0/a;

B) K TOBBILLIEHUIO HAMPSKeHHUs; T) K M0JIOMKe TpaHchopMaropa.

43. Yacrora Bpall[eHHUSI MAarHUTHOTO TIOJSi acCMHXpOHHOro asurarens 1100 o6/muH.
Yacrora Bpamienus poropa 1050 06/mMuH. Omipe/ieTuTh CKOTb)KeHHe.

a) 45; 0) 0,45; B) 4,5; r) 0,045.

44. CKOJIBKO p-n Tepexo0B y TUpUCTopa?
a) onquH; 0) Ba; B) TpU; T) UeThIpe.

45. DneKTpo/ibl (hOTOPE3UCTOPa BHITIOTHEHBI U3:
a) MeJy; 0) mmaTuHBI;  B) XKeye3a;  T) cepebpa.

46. MOLLHOCTE ABUraresis MOCTOSSHHOrO ToKa 2,5 KBT. [losie3Has MOLIHOCTE, OTAaBaemas
B Harpysky, 1,8 kBt. Onpepenure KII[ asuraress.
a) 0,8; 6) 0,72; B)0,6; 1) 0,85.

47. B 3/1eKTpUUeCKyro Lielb Iapasiie/ibHO BK/IKOUYEHb! [Ba pe3sucTopa C COIPOTUB/IEHHEM
10 Om u 150 Om. Hamnpsikenue Ha Bxoze 120 B. Onpezsienure TOK Ha Hepa3BeTBJIEHHOM
yyacTke.

a)40 A; 6)20A; B)12,8A; 1) 6A.

48. TIpu KakOM HarpsbKeHWW BbITOJHee Tiepe/jaBaTh JIeKTPUUYECKYI0 SHEPrui0 B JIMHUU
3/IeKTporiepe/iayu Mpy 3aJjJaHHOW MOILL[HOCTH?

a) TIOHKEeHHOM;  0) TIOBBIIIIEHHOM;  B) Oe3pa3/nuHo;

I') 3HaueHue HanpspkeHus yrepxaeHo 'OCTom.

49. KonpeHcatop emMKOCTbr0 C TOAK/IHOUEH K MCTOYHUKY CUHYCOMZAIbHOrO TOKa. Kak
V3MEHUTCS TOK B KOHZEHCAaTope, eC/IM YaCTOTy CHHYCOUJAJIbHOIO TOKA YMEHBLIUTh B 3
pasa?

a) YMEeHBLIUTCSA B 3 pasa; 6) yBermuutcs B 3 pasa;

B) yBeJIUUUTCA B 9 pas; ') OCTaHeTCsl HeM3MEeHHOM.

50. ITosiHast moTpebsieMast MOIITHOCTD Harpy3ku S= 250 kBA, a akTHBHasi MOII[HOCTh
P= 200 kBT. Onipegenute K03 PUIlMeHT Harpy3KHu.
a) cos ¢=0,75; 6) cos ¢ = 0,35; B) cos ¢ =0,55; r)cos ¢=0,8

51. B cumMeTpuuHOl Tpexga3Hol LieNu JWHeWHbIN TOK 2,2 A. PaccuuraiitTe (pa3HbIl TOK,
eC/IM Harpy3kKa coe/IMHeHa «TPeyro/IbHUKOM.
a)2,2A; 06)1,27A; B)3,8A; T1)25A.

52.YKa)kuTe MOJIIPHOCTb HaIpsDKeHWsI Ha SMUTTEPe U KOJIJIEKTOpe TPaH3MCTOpa TUIIa
n-p-n.
a) TITIOC, TUTFOC;  ©) MUHYC, TITIOC; B) ILTOC, MUHYC; r') MUHYC, MUHYC.

53.KakyM 00pa3oM 37ieMeHTbl UHTerpajbHOM MUKPOCXeMbI COeIMHSIIOT MeXXAy CO00M?
a) HallblJIeHWEM 30JI0ThIX W/ a/IFOMUHUEBBIX [10POXKeK yepe3 OKHa B Macke;
0) maiikoii 1a3epHBIM JTyUOM;
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B) TePMOKOMIIpeCCHel;

') BCEMU TMepeUurC/IeHHbIMA MeTO/IaMH.

54. OnpefenuTs COMPOTUB/IEHKE JIaMITbl HAKA/IMBaHUS, €C/IM Ha Hel HanmucaHo 150 Bt u
220 B.

a) 423 Owm; 6) 2430m;  B) 647 Owm; r) 323 Om.

55. [Iea uUCTOYHMKA HMeHT ojuHakoBble JO/IC W TOKHW, HO pasHble BHYTPeHHUe
cornipoTu/ieHus. Kakoii u3 uctouHuKoB umeeT 6osbimii KI1/1?

a) KIT/l u"CTOYHMKOB paBHbI;

0) UCTOUHUK C MEHBIIUM BHYTPEHHHUM COIPOTUB/IEHUEM;

B) UCTOYHUK C OO/BLIMM BHYTPEHHUM COTIPOTUBIIEHUEM.

56. OnpegenuTh TOK I, MOAXOAAIMM K Y31y LIeNU NOCTOSHHOTO TOKA, eC/IM TOKW B BETBSX:
L=2AL=4A,=6A, L,=-4A, =1A.
a) 15 A; 6) 5 A; B) -5 A; r)-15 A.

57. AMnmmitygia cuHycongianpHoro Harnpspkenust 100 B, HauanbHas asza ¢= - 60°, yactorta
50 I'u. 3anuiuvTe ypaBHEHHE MTHOBEHHOI'O 3HAUE€HHUS 3TOT0 HaIlpsKeHUs.

a) u=100 cos(-60°t); 6) u=100 sin (50t - 60°);

B) u=100 sin (314t-60°); 1) u=100 cos (314t + 60°).

58.CumMeTpHrYHasl Harpy3ka coeJjiHeHa TpeyrojbHUKOM. [Ipyu uaMepeHun ¢a3HOro TOKa
amriepmeTp 1okasan - 10 A. HauauTe TOK B TMHEMHOM TIPOBO/IE.
a)10A; 6)17,3 A; B) 14,14 A; 1) 20 A.

59. JlaMITbl HaKa/MBaHUsI C HOMUHAIBHBIM HanpsbkeHreM 220 B Bk/touatoT B TpexgasHyto
ceTb C HaripsbkeHueM 220 B. Ornipefiesiuth cxeMy COeJUHEHHs JIaMIL.
a) TPeXTIPOBOZHOM 3Be3/101; 0) UeThIPeXITPOBOJHOM 3Be3/I0M; B) TPEYTO/IbHUKOM.

60. YeM npyHLMNMAIBHO OT/IMYAETCSI aBTOTPAHC(OPMAaTOphI OT TpaHchopmaTopa?
a) MaJbIM KO3(QQHULIMEeHTOM TpaHCPOpMaLUK;

0) BO3MO>KHOCTBIO M3MeHeHUsT KO3 duireHTa TpaHCHopMalu;

B) 3/IEKTPUUYECKUM COe[IMHEeHWEM MepBUYHOM U BTOPUYHOU Liernei.

61. Uto siBAsieTCs1 KaTO/I0M BaKyyMHOTO (POTO3/1eMeHTa?
a) HUKeTMHOBasI IMPOBOJIOKa;

0) TUIeHKa U3 MOMYITPOBOAHUKOBOI'O MaTepyara;

B) TOHKUU CJIOU I[e€/IOUHO3eMeTbHOTO MeTaslla.

62. dyHKIMOHAMbHLIN 610K DBM rpejHa3HaueHHbIN 711 XpaHeHUss OCHOBHOTO MacCHBa
VMH(OpMaL1 Ha3bIBaeTCs:

a) orepaTUBHOe 3allOMHUHaloIIlee YCTPOCTBO; 0) yCTPOMCTBO yrpaB/ieHuUs;

B) apU(pMeTHUYeCKOe YCTPOUCTBO; I') BHeIlIHee 3allOMUHaroIIiee YCTPOKCTBO.

63. Kakoe u3 TmipuBe/leHHBIX YTBED)K[JE€HWW He COOTBETCTBYeT IOC/ie/l0BaTe/IbHOMY
COeJMHEeHWIO BEeTBeH MPU MOCTOSTHHOM TOKe?
a) TOK BO BCeX 3/IeMeHTax L{ely OJMHAKOB;
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0) HarpsDKeHHe Ha 3aKKMMax LIel paBHO CyMMe HampsDKeHWH Ha BCeX €0 yuacTKax;

B) HarpsbKeHWe Ha BCeX 3jieMeHTax Iielld OJMHAKOBO WM PaBHO IO BeWYMHE BXOJHOMY
HarpspKeHUHo.

64. Tpu pe3ucropa: R; = 8 Om, R, = 4 Om, R3 = 6 OM coesuHeHbI OC/e40BaTe/IbHO U
BK/IFOUEHBI B 3JIEKTPUUECKYIO CeTb. Ec/in HampsbkeHue Ha pe3uctope R; paBHo 12 B, To
HarpspKeHUe 3/IeKTPUUeCKOM CeTH PaBHO:

a) 30 B; 6) 24 B; B) 36 B; r) 16 B.

65. IIpu mociesoBaTeIbHOM COeQVHEHUY pe3uCTopa, KaTyLUKU WHAYKTUBHOCTH,
KOH/IeHCaTopa OKa3ajoCh, YTO TOK OIlepe)kaeT HalpsyKeHWe Ha HeKOTOpbIM yros. Yro
MOJKHO CKa3aTb O XapakTepe Harpys3Ku?

a) mpeob/ia/jlaeT eMKOCTHOE COTIPOTHB/IEHUE;

0) mpeobasiaeT MHIYKTUBHOE COTIPOTHB/IEHHE,;

B) rpeob/ialaeT akKTHBHOe COTIPOTHB/IEHUE, a UHAYKTHBHOE U eMKOCTHOe COTIPOTHB/IEHHS
PaBHBI.

66. Kak u3MeHUTCs MHIYKTUBHOE COMPOTUB/IEHUE C YMeHbllIeHeM repruoza?
a) He U3MeHHUTCs; 0) YMEeHBILUTCS; B) YBEJIMUUTCS.

67.HarnpspkeHue Ha 3akKMMax 11eMU C Pe3UCTUBHBIM 37IeMeHTOM U3MeHSIeTCsI 110 3aKOHY:
u=100 sin(314+30°).OnpeeMTe 3aKOH M3MeHeHHUs TOKa B Liernu, ecid R=20 Om.

a) i= 5sin 314 t; 6) i =5 sin (314t + 30°);

B)i= 3,55sin (314t + 30°); r)i= 3,55 sin 314t.

68. JIuHeliHbIl TOK paBeH - 2,2 A. HalijuTe (a3HbIi TOK, eC/ii CMMMeTpHUYHasi Harpy3ka
coe/IMHEHA «3Be3701».
a)2,2 A; 0)1,27 A; B) 3,8 A; r) 2,5 A.

69. Ykaxure MMOJIAPHOCTD HAIIPS)KEHUA Ha SMUTTEDPE U KOJIJIEKTOPE TPAH3UCTOPA THUIIA

p-n-p.
a) TITIOC, TUTFOC;  0) MUHYC, TITIOC; B) ILTOC, MUHYC; r') MUHYC, MUHYC.

70. ITo KaKOMy 3aKOHY MOJKHO OIpeJie/IUTh CUTy, C KOTOPOM MarHUTHOE T0J/ie [IeMCTBYeT
Ha MIPOBOJHUK C TOKOM?
a) 3akoHy Oma; 0) 3akoHy Amriepa; B) 3akoHy /[Koynsi-JleHiia; r) 3akoHy KysoHa.

71. Kakoe U3 TIpUBeJleHHBIX YTBEPXKAEHUM He COOTBETCTBYeT IlapasuleJIbHOMY
COeIMHEHVIO BeTBEeU MPU MOCTOSSHHOM TOKe?

a) TOK B MOABOZSAIIEH L[e[ paBeH CyMMe TOKOB BO BCEX 3JIeMeHTax Lierny;

0) HampsDKeHHe Ha 3a)KMMax 11elld PaBHO CyMMe HallpsDKeHH Ha BCeX ero yyacTKax;

B) HarpspKeHWe Ha BCeX 3JIeMeHTax LieMy OJWHAKOBO W PaBHO IO BeIMUYMHE BXOAHOMY
HarpsKeHUHO.

72. OmnpepnenuTth 00Ilee COMPOTHBIEHWE IIeNMUA TPH Tlapa/UleJIbHOM COeAWHEHUHd 2-X

notpebuTesne, cCONpoTHBieHre KOTOpbIX 1o 100 Om?
a) 200 Om; 6) 50 Om; B) 10 Om; 1) 0,2 OMm.
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73. MoIHOCTh ABUraresis IMoCTogHHOro Toka 1,5 kBr. [losie3Has MolHOCTE, OTaBaeMast
B Harpysky, 1,125 kBt. Onpegenure KII/ nBuraresns.
a) 0,8; 0)0,75; B) 0,7; r) 0,85.

74.KaTYIJ_[Ka C HUHAYKTUBHOCTBIO L MOAK/IKYEHd K HWMCTOYHHUKY CHHYCOUAA/IBHOI'O
HalIpspKeHU . Kak u3MeHUTCS TOK B KaTyuike, €C/JIM 4aCTOTd UCTOUYHUKA YBE/JIUYUTCA B 3

pasa?
a) yMeHbIIWTCS B 3 pa3a; 0) yBenuuuTcs B 3pasa;
B) YBEJIMUMTCS B 9pa3; ') He U3MEHUTCS

75. O6MOTKM Tpexda3HOTro TeHepaTopa COeAWHeHbI «3Be3[oi». CKOMbKO JIMHEHHBIX

TIPOBO/IOB  TIOAXOJAUT K reHepaTopy?
a) 3; 0) 4; B)2; T1)6.

76.Kakoii pexxum paboTbl TpaHCchoOpMaTopa I103BO/SIET OIpeAenuTh Ko3(pduieHT
TpaHchOopMaLvu?

a) peXXUM Harpys3Ku; 0) pe’KuM X0JIOCTOTO XO/a;

B) PEXHUM KOPOTKOTO 3aMbIKaHUS; I') HU O/IVH U3 MepeuncieHHbIX.

77. Kak W3MeHUTCS yaCcToTa BpallleHHss MarHUTHOT'O T0J/1s TIPY YBeTMUEeHUU Tap MOF0COB
ACMHXPOHHOTO Tpexda3Horo JBUraTess?
a) YBeJIMUUTCS; 0) yMEeHBIIUTCS; B) OCTaHeTCS MPeXKHeM.

78. Kak Ha3bIBarOT CPeIHUN CJIOW Y OMIIOJISIPHBIX TPAH3HUCTOPOB?
a) CTOK; 6) uctok;  B) 6a3a; T') KOJIJIEKTOP.

79. B s/ieKTpruecKyo Lielb Iapaie/ibHO BK/IIOUeHbI [jBa Pe3UCTopa C CONPOTUB/IEHUEM
20 Om u 80 Owm. Harpskenue Ha Bxoze 120 B. Ornipezeniure TOK Ha Hepa3BeTBJIEHHOM

yuJacTkKe.
a)1,2A; ©6)0,83A; B)7,5A; 1) 6A;

80. B snekTprueckou cxeMe /iBa pe3WCTUBHBIX 3/IeMeHTa COe/IMHeHbI 110C/1e[j0BaTe/IbHO.
UeMy paBHO HarmpspbkeHue Ha Bxoge npu cuse Toka 0,1 A, et Ry = 100 Om; R, = 200
Om?

a) 10 B; 6) 300 B; B)3B; r) 30 B.

81. Ilpu KakoW cuje TOKa BBITOJHee TepeaBaTb 3JeKTPUUYECKYH) SHEPrhi0 B JIMHUU
3/IeKTpornepeiau Mpy 3aaHHOU MOLLIHOCTH?
a) MaJiou; 6) 6onbioi;  B) Ge3pa3nMuHO.

82. Llernb nmepemMeHHOI'0 TOKa COJEpPKUT KaTYILIKy WUHAYKTUBHOCTU. Kak U3MeHseTcs 110
(ase TOK U HarpsbDKeHue B 3TOW Lienu?

a) TOK OIleperkaeT HalpsbkeHue Ha yroJ 1v/2;

0) HampsbKeHHe U TOK COBMA/AloOT 10 ¢ase;

B) HampspKeHHWe OrepeXkaeT TOK Ha yroJ /2.

83. Ornipenenurte nmepyuos CUrHasia, eciyv 4acTota CuHycouaaabHoro Toka 400 I'w.
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a) 400 c; 6) 1,4 c; B) 0,0025 c; r) 40 c.

84. B cumMeTpuuHol Tpexda3Hou Lienu JUHenHbIM Tok 2,2 A. PaccuuTaiite ha3HbIN TOK,
eC/IM Harpy3ka coe/IiHeHa «TPeyro/IbHUKOM».

a) 2,2 A; 0) 1,27 A; B) 3,8 A; r)2,5A.

85. OOMOTKM Tpex$a3HOro reHepaTopa COeIMHEHBI «3Be3/[0M». CKO/ILKO HeUTpa/IbHBIX
TIPOBO/IOB TOJXO/IUT K reHepaTtopy?
a)3; 0)4; B)2; 1)l

86.B mosieBbIX TpaH3UCTOpPax 3JIeMeHT, OT KOTOPOT'O ABW)XYTCS 3apsi/ibl, Ha3bIBAeTCS:
a) CTOK; 6) HCTOK; B) 3aTBOD; I') KaHaJl C BbICOKOM TTPOBOJMMOCTBIO.

87.Kakou U3 NMpoBOJOB OJWHAKOBO AWaMeTpa U AJIMHbI CUIbHee HarpeBaeTCsl — MeIHbIU
WY CTa/IbHOM TIPY OJHOMW U TOU >Ke Cujie TOKa? Y elbHOe COMPOTUB/IEHUE MeH -

1,7 - 10®0Om'm, ctam - 12 - 10%0m M.

a) MeIHbIV; 0) crambHOM; B) 00a IMPOBO/jAa HArPEBAIOTCS OJJMHAKORBO;

T') HU KaKOW U3 TIPOBO/IOB HEe HarpeBaeTCsl.

88.0rmpesieniTh 00Ilee COTPOTHB/IEHWE LeMyd TP Tapasyie/lbHOM COeIUHEeHUU 2-X
notpebuTesne, CONpoTHBIeHNe KOTOPbIX 110 50 OM?
a) 100 0m; 6)50Om; B)250M; T1)0,2OmMm.

89. YkaxuTe TiapamMeTp TIiepeMeHHOr0 TOKa, OT KOTOPOr0 3aBUCUT WHIAYKTUBHOE
CONPOTHBI/IEHNE KaTYLLIKH.

a) IeMCTBYIOLIlee 3HaYeHre TOKa; 0) HauanbHas ¢a3a TOKa;

B) MMepUO/i IePeMEeHHOT0 TOKa; ') MaKCUMaslbHOE 3HauUeHUe TOKa.

90. TTonHast roTpebsisieMast MOIIHOCTh Harpy3ku S= 140 kBA, a akTUBHast MOIITHOCTb
P= 105 kBT. Onpegenute K03(PULMEHT HArpy3KH.
a) cos ¢=0,75; 6)cos ¢ =0,35;B)cos ¢ =0,55; T1)cos ¢ =0,9.

91. YacroTra BpalljeHUs MarHUTHOTO TIOJSi aCMHXpOHHOro apurarens 1200 o6/MuH.
Yacrota BpartieHust potopal 150 06/mMuH. Omnipe/iesTuTh CKOMbKeHHe.

a) 40; 6) 0,4; B) 4; r) 0,04.

92. YnpaB/isieMble BLITTPIMUTETH BBITTOTHSFOTCS Ha Oa3e:
a) AM0J0B; 0) MOJIeBBIX TPAH3UCTOPOB; B) OUIO/SPHBIX TPAH3UCTOPOB; I') TUPHUCTOPOB.

93. B o/leKTpUuecKyr Lierb [0C/e[0BaTe/JlbHO BKJIIOUEHbl [iBa pe3ucropa C
coripotuB/ieneM 10 Om u 50 Om. Hanpsbkenue Ha Bxoze 120 B. OmipenenuTe TOK B

1[eTIH.
a)0,5A; 0)2A; B)144A; r)4A.

94. DnekTpruueckoe CoOnpoTHBieHUe yenoBedyeckoro Tesia 3000 Om. Kakoit TOK MpOX0AuT
yepes Hero, ecjiM YejioBeK HaXOAUTCA noz, HarpskeHuem 380 B?
a) 190 MA;  0) 127 MA; B) 20 MA; r) 7,9 MA.
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95. Llernb mepeMeHHOr'0 TOKa COJEPXXUT Pe3UCTOp U KaTyliKy. Kak m3meHsieTcs 1o ¢asze
TOK U HamnpspKeHWe B 3TOM Lernun’?

a) TOK OIepe’kaeT HalpsbKeHue;

0) HampspKeHWe U TOK COBIA/IAloT 110 (a3se;

B) HarpsbKeHUe Orepe’kaeT TOK.

96. Kak u3MeHUTCs Teproj, CUHYCOW/Ia/IbHOTO CUTHA/Ia TIPU YMEHBIIIeHUU 4YaCTOThI B 3
pasa?

a) Mepuo/] He U3MEeHUTCS; 6) mepuo/; yBeTMUUTCS B 3 pa3a;

B) MEPUO/, YMEHBIIUTCS B 3 pasa; T') NepUo/| yBeIUUUTCS B 9 pas.

97. CumMeTpu4YHasi Harpy3ka CO€JMHEHa «TPeyroJbHUKOM». JIMHeWHOe HarpsKeHue
paBHO 220B. Haiigute (pa3Hoe HampskeHue.
a)127 B; 6)220B; B)380B.

98. JluHeliHbIM TOK paBeH - 2,2 A. PaccuuTaiiTe (a3Hbli TOK, e€CM CHMMeTpUYHast
Harpy3ka coeJJiHeHa «3Be3Z0u».
a) 2,2 A; 0) 1,27 A, B)3,8A; r)25A.

99. ¥ cunoBoro ogHO(a3HOro TpaHC(popmMaTopa HOMHHA/IBLHOE HarpsbKeHWe Ha BXo[je
5000 B, Ha Bbixoge 200 B. Onpezenuts K03¢duLieHT TpaHchopmaruu.
a) 25; 6) 0,04; B) 4; r) 250.

100. [Ins BeITIpAM/IEHUS TIEPEMEHHOT0 HATIPSKEHUS TIPUMEHSIFOT:
a) ofHoda3HbIe BeIIpsIMUTeNd; 6) MHOroda3sHbie BLITPSIMUTEH;
B) MOCTOBBI€ BBITIPSIMUTEIIH; T') BCe TIepeuYmrC/IeHHbIE.

101. Kakol u3 MpPOBOJOB OAWHAKOBOW [JIMHBI M3 OJHOTO U TOrO ’Ke Marepuana, HO
pa3HOro AWamMeTpa, MeHbllle HarpeBaeTCs MpU OJHOM U TOM >Ke TOKe?

a) oba TTPOBO/Ia HarpeBalOTCsI OIMHAKOBO;

0) TIpoBO/I C OOMBIIM AAMETPOM;

B) MPOBOJ, C MEHBIIIUM THUAMETPOM.

102. OBa pe3uctopa: R; =10 Om, R, =5 Om coeaurHeHs! 1oc/ieoBaTe/IbHO U BK/IFOUEHBI B
3/IeKTpUUeCcKyto ceTb. Ecim HarpspkeHue Ha pe3uctope R, paBHo 10 B, To HampsbkeHue

37IEKTPUYECKOU CETH PaBHO:
a) 30 B; 6) 24 B; B) 36 B; r) 16 B.

103. B 3/1eKTprUecKyo Lierb IapasijiejibHO BK/IIOUEHbI IBa pe3rCTopa C CONPOTHUB/IEHUEM
20 Om u 240 Om. Hanpsikenue Ha Bxoze 120 B. Onipesienvte TOK B KaXKIOM PE3UCTOPe.
a)6 Au2A; 6)0,17Au0,5A; B)6 Au0,5A; 1) 0,17Au2A.

104. TIpum mocnemoBaTe/IbHOM COEIWHEHHWH Ppe3NCTOpa, KaTyIIKW HHAYKTUBHOCTH,
KOH/IeHCaTopa 0Ka3a/ioCh, UTO TOK OTCTAaeT OT HaIpsDKeHHsT Ha HEeKOTOpbIH yrom. Uto
MOYKHO CKa3aTh O XapaKTepe Harpy3Ku?

a) ipeob1a/jlaeT eMKOCTHOE COTIPOTHB/IEHUE;

6) peobasiaeT UHYKTUBHOE COTIPOTHB/IEHUE;
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B) npeo0/ia/ilaeT aKTUBHOE COTIPOTHB/IEHHE, a UHAYKTUBHOE Y eMKOCTHOE COTIPOTHB/IEHUS
PaBHBbI.

105. YkKakuTe TMapamMeTp TIePeMEHHOTO TOKa, OT KOTOPOTO 3aBHUCUT €MKOCTHOe

COTIPOTHBJIEHHE.
a) IeUCTBYIOlLLlee 3HaUeHVe HaIpsKeHUS; 0) HauasbHas (ha3a TOKa;
B) YaCTOTa MepeMeHHOr0 TOKa; ') MaKCMMajibHOe 3HaueHHe TOKa.

106. B Tpexda3Hyr ceTb C JMHEMHBIM HarnpsbkeHueM 220 B BkmroyaroT TpexdasHbid
JBUTaTeNb, KaXK7iasi U3 0OMOTOK KOTOporo paccurtaHa Ha 127 B. Kak cienyeT coeJuHUTh
0OMOTKH ABUTATENS?

a) «TPeyroJIbHUKOM»; 0) «3Be3/0ii»;

B) ZIBUTaTe/ib He/b3s BK/IOUATh B 3TY C€Th; TI') MOXKHO TPeYTroJIbHUKOM, MOXKHO 3Be3/10M1.

107.YKakuTe MOJIIPHOCTb HarpsbKeHUsl Ha SMUTTepe U KOJJIeKTOpe TpaH3UCTopa TUIla n-

p-n.
a) TTIOC, TUTFOC;  0) MUHYC, TITIOC; B) ILTFOC, MUHYC; r') MUHYC, MUHYC.

108. B syeKTpuueckor CeTHM TMOCTOSTHHOTO TOKa HarpsbKeHWe Ha 3aKMMaxX HMCTOYHHKA
y/eKTposHeprurd 35 B. HampsbkeHue Ha 3akuMax motpeburtens 34 B. OnpeznenuThb
TIOTEPIO HarpsKeHHs.

a) 1 %; 0) 2 %; B) 3 %; r) 4 %.

109. B ojiekTpuyeckyr Lelb [0C/AeJ0BaTeJlbHO BKJIFOUEHbl TPU pe3ucrtopa C
coripotussienemM 10 Om, 120 Om u 110 Om. Hanpsikenue Ha Bxoze 120 B. Ornipenenure
TOK B LIeIH.

a)40A; ©6)1A; B)0O5A; r1)2A.

110. Cxema COCTOUT U3 OJHOT'O PE3UCTUBHOIO 3JIeMeHTa C COrpoTuBieHneM R =55 Owm.
HarpsbkeHue Ha eé 3axumax u= 220 sin 628t. Onpejenure nokasaHusi aMmIiepMerpa U

BO/IbTMETPA.
a)l =4 A, U=220B; 6)1=2,8 A, U=156B;
B)[=2,8 A, U=220 B; r)I=4A, U=156B.

111. KonpgeHncatop eMKOCTbIO C TOJAK/IFOUEH K MCTOUHUKY CUHYCOMZAIbHOTO TOKa. Kak
VM3MEHUTCA TOK B KOHJIEHCATOpe, eI YaCTOTy CHHYCOMJATbHOTO TOKAa YMEHBIUUTh B 2

paza?
a) YMEeHbIIUTCA B 2 pasa; 0) yBenuuuTCs B 2 pasa;
B) YBEJIMUMTCS B 4 pasa; ') OCTaHeTCs] HEU3MEeHHOM.

112. Jlamrmbl HakaavMBaHUs C HOMMHA/IBHBIM HarpsbkeHueM 127 B BK/IOUalOT B
Tpexda3Hy ceTb C HanpsbkeHueM 127 B. Onpepennuts cxeMy COeJVHEHUS JIaMIl.
a) TPeXIIPOBO/IHOM 3Be3/101; 0) ueThIpeXITPOBOJHOU 3Be37I0i; B) TPEYTOJHLHUKOM.

113. B cummeTpuyHOU Tpexda3HoM Lienu JIMHeuHbIM ToK 7 A. PaccuuTaiite (ha3HbIM TOK,

eCJIM Harpy3Ka coeJJuHeHa «TPeyroJbHUKOM.
a) 12,11 A; ©6)4,05A; B)3,8A; r1)496A.
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114. ITo kKaKkOMy 3aKOHY MO’KHO OMpeJe/IUTh CUTy B3auMO/eUCTBUSA 3apsifoB?
a) 3akoHy Oma; 0) 3akoHY Amriepa; B) 3aKoHY Ikoysisi-JleHia; 1) 3akoHy KyroHa.

115. MoliHOCTh JBUraTtesisi IMOCTOSSHHOrO Toka 2,6 kBT. I[losie3Hasi MOILHOCTB,
oT/aBaeMas B Harpysky, 2,2 kBr. Onpegenute KII/I nBuraresns.
a) 0,8; 0) 0,74, B) 0,7; r) 0,84.

116. Kak wu3MeHUTCs CABUAT (a3 MeXAy HanpshkeHMeM UM TOKOM Ha KaTyllke
WMHAYKTUBHOCTH, ec/iv 06a eé mapaMetpa (R 1 X1) oHOBpeMeHHO yBe/in4yaTcs B TP pasa’?
a) YMEHBIIIUTCS B TPU pa3a; 0) yBeMUUTCS B TP Pa3a;

B) YMEHBIILIUTCS B [IEBATh pas; ') He U3MEHUTCSI.

117. Kak U3MeHUTCS Mepuos; CUHYCOMWJaJbHOTO CUTHaja MPU YMEeHbIIIeHUH YaCTOThI B 2
pasa?

a) mepro/, He U3MEeHUTCS]; 6) mepuos yBemMUUTCS B 2 pasa;

B) MepUOJ, YMEHBIIUTCSA B 2 pa3a; T') Mepuo/ yBeJIUUnTCs B 4 pa3sa.

118.CruMmeTpruHas HarpysKa coejuHeHa TpeyroJbHUKOM. I1pu usmepenuu (pasHoro Toka
amriepmeTp rokasan -20 A. Haiaure TOK B IMHEMHOM NPOBO/iE?
a)10A; 6)11,6 A; B)34,6 A; T1)20A.

119. O6moTKM Tpex(asHOro TeHepaTopa COeJUHEeHbl «TPeyroJbHUKOM». CKOJBKO

HEMTpa/IbHBIX TIPOBOJIOB TOAXOJUT K FeHepaTopy?
a) 3; 0) 4; B) 2; r) 0.

120. Kakol u3 NpoBOAOB OAWHAKOBOTO CeueHWsI U3 OJHOr0 W TOrO ’Ke MaTepuasa, HO
pa3HOM J/IMHBI, MeHbIlle HarpeBaeTCs MPU OJIHOM W TOM ’Ke TOKe?

a) 0ba TTpOBO/Ia HarpeBarOTCsI OIMHAKOBO;

6) ipoBO/1 OOJIBITIEN A/TUHBI,

B) MPOBO/, MEHBbILIEN [I/TUHBI.

121.0mpenenmuth 00ljee COMPOTHUB/IEHHE IIeMH TIPU TlapajuieJIbHOM COeJUHEHHH 2-X

notpebuTesne, CONpoTHUBIeHHe KOTOPbIX 1Mo 200 Om?
a) 200 Om; 6) 50 Om; B) 400 OM; 1) 100 Om.

122. Llerb mepeMeHHOI0 TOKa COJEp)XUT JiaMIly HakKalvMBaHUs U KOHZAeHcaTop. Kak
M3MeHsieTCs1 0 (pa3e TOK U HampsKeHUe B 3TOM Lienu?

a) TOK Orepe’kaeT HalpsuKeHue;

0) HampsDKeHWe U TOK COBIA/AloT 110 (a3se;

B) HarpsbKeHUe OreperkaeT TOK.

123. KonpeHncarop eMkocTbio C TMOAK/IOUEH K UCTOYHUKY CUHYCOMIA/JBLHOTO ToKa. Kak
M3MEeHUTCS TOK B KOHJ/IeHCaTope, eC/IM 4aCTOTy CUHYCOW/IA/IbHOTO TOKAa YMEHBIIUTh B 4
pasa.

a) yMEeHBIIIUTCS B 4 pa3a;  0) yBenuuutcs B 4 pasa;

B) yBeJUUUTCA B 16 pa3s; ') OCTaHeTCsl HeM3MeHHOM.
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124. HarmpskeHre Ha 3aKMMax L{el C Pe3sUCTUBHBIM 3/IeMEHTOM M3MEeHSeTCs 10 3aKOHY:
u = 200 sin(314+45°). OnipegenuTe 3akKOH U3MeHeHUs TOKa B 1iemny, ecu R = 50 Owm.

a) i =4sin 314 t; 0) i= 4sin (314t + 45°);

B) i = 2,86 sin (314t + 45°); r)i = 2,86sin 314t.

125. JlvHekHbIM TOK paBeH - 3 A. PaccuuranTe (asHbIM TOK, e€CM CAMMeTPHUYHast
Harpy3kKa COeJJMHeHa «3Be3Z0».

a) 3 A; 0) 5,19 A; B) 1,73A; r) 4,23 A.

126.1To poBOJ/IOYHOM CIIMpaM, COMPOTUB/IEHHE KOTOPOUW B HarpetoM coctosinuu 20 Owm,
TeyeT TOK - 0,5 A. Kakoe K0/1MueCTBO TerioThl BbIEJUT CIIMpasib 3a 4 MUHYThI?

a) 20 Ix;  6) 2,4 k/x; B) 1,2 K/DK.

127. B 3/1eKTprAUeCKy!o Lierb IapasijiejibHO BK/IOUEHbBI /IBa pe3rcTopa C CONPOTHUB/IeHUEM
10 Om u 50 Om. Hanpskenve Ha Bxofe 120 B. Onpepenure TOK Ha Hepa3BeTB/IEHHOM
yuacTke.

a) 28A;  0) 2A; B)144A; 1) 0,5A.

128. Ammuityzia cvHycouzaabHOro HanpsbkeHus 220 B, HauvanbHas ¢asa  @o= - 30°
yacrora 50 ['y. 3anummTe ypaBHeHHe MTHOBEHHOT'O 3HAYEHUS 3TOT0 HaIpsUKeHUSI.

a) u=220 cos(-30t); 6) u=220sin (50t - 30°);

B) u=220sin (341t-30°); ) u=220 cos (314t + 30°).

129. Kak u3MeHUTCsI UHAYKTUBHOE COTIPOTUBJIEHHE C YMeHblleHHeM YaCTOThI?
a) He U3MEHUTCS;  0) YMEHBIIUTCS; B) YBEJMUNTCH.

130. B cummeTpuuHoii Tpexda3Hou 1emnu JMHelHbIi ToK 4 A. PaccuuTaiiTe (pa3HbIil TOK,
eC/IM Harpy3ka coe/IiHeHa «TPeyro/IbHUKOM».
a) 4 A; 6) 6,92 A; B) 2,83 A; r) 2,31 A.

131. YacroTa BpallleHHsI MarHUTHOTO TIOJsi ACMHXPOHHOTO nBurarens 1250 06/MuH.
Yacrora BpatteHusi poropa 1200 o6/MuH. Onipefie/TUTh CKO/Tb)KeHUe.
a) 40; 0) 0,4; B) 4; r) 0,04.

132. Y cunoBoro oaHodaszHoro TpaHchopmMaTOpa HOMHHAIbHOE HarpsbKeHHe Ha BXO/[e
4000 B, Ha Beixozie 200 B. OnpegenuTs Ko3gduiieHT TpaHChOPMaLUU.
a) 20; 6) 0,05; B) 5; r) 200.

133. MolHOCTE JABuWraresis IOCTOSHHOrO Toka 1,65 kBt. Ilone3Hass MOLHOCTS,
oTAaBaemas B Harpysky, 1,25 kBrt. Onpegenute KII/] nBurarens.
a) 0,8; 0) 0,76; B) 0,6; r) 0,83.

134. Tpu pe3sucropa: R;=50mM, R,=50M, R3;=100M coeauHeHbl MOC/IeA0BaTe/JbHO U
BK/IFOUEHBI B 3JIEKTPUYECKY0 ceTb. EcC/iy HampsbkeHWe Ha pe3uctope R; paBHo 10B, TO
HarpsbKeHUe 3/IeKTPUUeCKON CeTH PaBHO:

a) 10 B; 6) 20 B; B) 30 B; r) 40 B.
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135. Ilpy mnocsnemoBaTe/lbHOM COeJWHEHWU Pe3UCTOpa, KaTyLIKU WHIYKTUBHOCTH,
KOH/leHCaTOpa OKa3a/0Ch, YTO TOK COBMaZiaeT Mo (a3e c HampsbkeHHeM. UTO MOXKHO
CKa3aThb O XapaKTepe Harpy3Ku?

a) peob1a/jlaeT eMKOCTHOE COTIPOTHB/IEHUE;

6) npeo6afjaeT UHAYKTUBHOE COTIPOTUB/IEHUE;

B) rpeobJ/iajlaeT aKTHBHOe COTIPOTHB/IEHUE, a UHAYKTHBHOE U eMKOCTHOE COTIPOTHB/IEHHS
PaBHBI.

136.KaTyiika C WHAYKTUBHOCTBIO L MOAK/IOUEHAa K WCTOYHUKY CUHYCOWJATIbHOTO
HarnpspkeHus. Kak M3MEHUTCA TOK B KaTylllKe, eC/IM YacToTa UCTOYHMKA YBeIUUYUTCd B 4

paza?
a) YMEeHbIIUTCSA B 4 pasa; 0) yBenuuutcs B 4 pasa;
B) yBeJIUUUTCA B 16 pas; ') He U3MEHUTCS

137. Onipegenvre nepuoz, CUrHasia, ecjid 4actora CuHycorgansHoro toka 200 I'o.
a) 200 c; 6) 1c; B) 0.005 c; r) 20 c.

138. JlvHekHbIM TOK paBeH - 5 A. PaccuuranTe (asHbIM TOK, €C/M CHMMeTpUYHast
Harpyska CcoeJjHeHa «3Be3Z0M».
a) 2,89 A; 0)8,65A; B) 3,54 A; r)5A.

139. B moneBbIX TpaH3UCTOPaX 3/1IEMEHT, K KOTOPOMY ABWKYTCS 3apsA/bl, Ha3bIBaeTCS:
a) CTOK; 6) HCTOK; B) 3aTBOp; I') KaHaJl C BLICOKO!M TIPOBOJMMOCTHIO.

140. OnpegenuTh CONPOTHBIIEHUE JIaMIIbl HAKAJIMBaHWS, €C/I Ha Her HamvcaHo 50 BT u
220B
a) 597 Owm; 6) 759 0m;  B) 975 Owm; r) 968 Owm.

141. Ormpepenuth 00lljee COMPOTHB/IEHUE LMW TPU TapajjieibHOM COeJIWHEeHUU 2-X
norpeOuTesiell, CONpOTUB/IeHHE KOTOPBIX 110 40 Om?
a) 20 Owm; 6) 80 Owm; B) 10 Om; r) 4 Om.

142. Tlonxast noTpebsisieMast MOILHOCTh Harpy3ku S= 180 kBA, a akTHBHasi MOILIHOCTb
P= 150 kBT. Onipegenute K03 PUIlMeHT Harpy3KHu.
a) cos ¢=0,75; 6) cos ¢ = 0,38; B)cos ¢ =0,57; r)cos ¢ =0,83.

143. Kak wu3MeHUTCs CABUT (a3 MeXAy HarpsbkeHMeM UM TOKOM Ha KaTyllke
WHAYKTUBHOCTH, ec/ii 00a eé mapaMetpa (R 1 X1) ogHOBpeMeHHO yBeiuaTcs B 4 pa3a?

a) YMEeHBIIUTCS B 4 pa3a; 0) yBesuuTcsi B 4 pasa;

B) YMEHBIIUTCS B 2 pa3a; T') He U3MEHUTCS.

145. CumMeTpruHas Harpy3ka coefiJuHeHa «3Be3/101». JINHelHOoe HarlpshkKeHre paBHO
220 B. Haipute dha3Hoe HampsbkeHUe.
a) 127 B; 0) 220 B; B) 380 B.

146. YacTtoTa BpallleHMss MarHATHOTO MO/ acMHXpOHHoro asuraTesns 900 o6/MuH.
Yacrota Bparienus potopa 850 06/MuH. Oripeie/IiTh CKOJTbXeHHe.
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a) 55; 6) 0,55; B) 5,5; r) 0,056.

147. V3amepuTenbHbIN TpaHChOPMATOpP TOKA UMeeT 0OMOTKU € uncioM BUTKOB 20 u 120.
OmnpesiesuTh ero Ko3hduieHT TpaHchopMaluu.
a) 60; 0) 0,17; B) 140; r) 100.

148. Onpegemuts TOK Is, moAXoAsUIMK K Y31y L|eNA MOCTOSHHOTO TOKa, €C/Id TOKW B
BetBsix: 1 =-4A, L=2A, =6A,1,=-5A.

a) 17 A; 6)1A; B)8A; r) -4 A.

149. B syeKTpUyecKyto Liellb rapasijie/ibHO BK/IFOUEeHbI [Ba pe3nuCTopa C CONPOTUBJIEHHMEM
25 OMm u 40 Om. Hanpsikenuve Ha Bxoze 200 B. Ornipesenite TOK B KaXKJOM pe3UCTOpe.
a)8Au0,2A; 6)8AusSA; B)0,125Au0,2A; r) 0,125Au5A.

150.KakoBO COOTHOILIEHHE MeXAy (asHBIMM U JIMHEHHBIMU HAMpsDKeHUSIMH  TIPH
COeIMHeHUH ITOTpebuTe el 3/IeKTPOIHEPIUH «3Be310M».
a)U,=Uy;, 6)U,=Uy/1,73; B) Uy =0,578U,.

151. CumMeTpryHasi Harpy3ka COeJJMHEeHa «TPeyroibHUKOM». [1pyu m3mepeHuun ¢a3HOrO
TOKa amriepMeTp Tiokasas - 8 A. Uemy OyzieT paBeH TOK B JIWHEMHOM IPOBO/ie?
a) 4,62 A; 0) 13,84 A; B)8 A; r)11,28 A.

152. K Kakou cTereH’ UHTerpaljuy OTHOCSTCS MHTerpajbHble MUKPOCXeMBI, CO/lepyKallie
80 jiornyeckux 371eMeHTOB?
a) Masiot;  0) cpenHew; B) BbICOKOW; I') CBEPXBBICOKOM.

153. Tlo KakoMy 3aKOHy MO)XHO OIpeJe/SUTb CUIYy, C KOTOPOW MarHWTHOe ToJie
JefCTBYeT Ha MPOBOJHUK C TOKOM?
a) 3akoHy Oma; 0) 3ak0oHY Amriepa; B) 3akKoHY /Ikoyssi-JleHija; T) 3akoHy KysoHa.

154. B syieKTprueckor cxeme [jBa pe3WCTHUBHBIX 37IeMeHTa COeJMHeHbI MT0C/Iej0BaTelbHO.
UeMy paBHO HaripsbkeHMe Ha Bxoze npu cuie Toka 0,2 A, ecmm Ry = 150 Om; R, = 120
Om?

a) 40 B; 6) 1350 B; B) 10 B; r) 54 B.

155. Cxema COCTOUT U3 OJHOTO PE3UCTUBHOIO 3JIeMeHTa C COnpoTuBieHreM R = 220 Owm.
Haripsbokenne Ha eé 3axkumax u = 110 sin314t. Onpegenure nokasaHus amriepmerpa U
BOJIbTMeETpa.

a) 1=0,5A, U=110 B; 6) 1=0,35 A, U=78 B;

B) [=0,35 A, U=110 B; r) [=0,5A, U=78B.

156. CummeTpuuHasi Harpy3ka CoeJuHeHa «TpeyrojibHUKOM». JIMHeliHoe HampsbKeHue
paBHO 380 B. Havigute a3Hoe HamnipsbkeHUe.
a) 127 B; 6)220 B; B)380 B.

157. B oJjieKTpUyeckyro Lefb [0C/AeJ0BaTe/lbHO BKJIFOUEHbl [Ba pe3ucTopa C
coripotussieneM 10 Om u 50 Om. Hanpsbkenue Ha Bxoze 120 B. Ormipezenure TOK B
L[eTTH.
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a)0,5A; 6)2A; B)144A; T1)4A.

158. Dnektpuueckoe comnpoTuBieHWe uenoBeueckoro Tema 3000 Om. Kakou TOK
TPOXO/UT Yyepe3 Hero, ec/ivi Yeji0BeK HaXOAUTCS T10/1 HaripsbkeHueM 127 B?
a) 19 MA; 0) 42 MA; B) 23,6 MA; r) 50 MA.

159. llens mepeMeHHOr0 TOKa COZepXXUT pe3uctop. Kak u3MeHsieTcss mo (ase TOK M
HarpspKeHue B 3TOU Liernu?

a) TOK OMepe’kaeT HarpsbkeHue Ha yroJi 1/2;

0) HarpsbKeHHe W TOK COBITA/IAloT 110 dase;

B) HarpsbKeHHe oriepe’kaeT TOK Ha yroJ /2.

160. Kak “3MeHUTC eMKOCTHOe COIPOTHUBJIEHUE C yBeJIMYeHueM 4acTOThI B 5 pas?
a) He U3MEeHUTCS; 0) yMEHBIIIUTCS B 5 pas3;
B) YBEJIMUUTCA B 5 pa3;  TI') yMEHbIIUTCS B 25 pas.

161. CrMmeTpuuHasi Harpy3ka COe[JUHEHa «TPeyrOJbHUKOM». JIMHelHOe HamnpsbKeHue
paBHO 220 B. Hauigute da3Hoe HampsbkeHue?
a) 127 B; 6)220B; B)380B.

162. YactoTa BpalljeHUsI MarHUTHOTO TOJisi acMHXpoHHOro aApurarens 1300 o6/MuH.
Yacrota BpairieHust potopa 1250 06/mMuH. OripefieIuTh CKOJIb)KeHHe.
a) 40; 6) 0,38; B) 4; r) 0,038.

163.Kakol 13 mpoBOJOB OZJMHAKOBO AMiaMeTpa W JJIMHbI MeHbIlle HarpeBaeTCsi — MeIHbIU
WY CTa/IbHOM TIPY OJHOUW U TOU >Ke Cujie TOKa? YJenbHOe COMPOTUB/IEHNE MeJu -

1,7 - 10®0Om'm, ctam - 12 - 10%0m M.

a) MeIHbIV; 0) cTambHOM; B) 00a MpOBO/la HAarpeBaroTCsI OJHAKOBO;

I') HU KaKOW U3 TIPOBO/IOB He HarpeBaeTCsl.

164. B s/1eKTpuyecKyro Liellb [1apasule/IbHO BK/IFOUYEeHb! [iBa pe3UCTopa C COIPOTUB/IEHUEM
20 Om u 50 Om. Hamnpspbkenue Ha Bxoze 140 B. Ornpegenure TOK Ha Hepa3BeTBJIEHHOM
y4JacTke.

a)4d A; 0) 2 A; B) 9,8 A; r) 20 A.

165. OnpepenuTh CONPOTUB/IEHUE JIaMIIbl HAKA/IMBaHWS , €C/IM Ha Hel HanucaHo 25 BT u
220B
a) 1936 Ow; 6) 0,11 Owm; B) 19,36 Owm; r) 11000m.

166. Y cunoBoro oaHodasHoro TpaHcdhopmMaTopa HOMHHAIbHOE HarpsbKeHHe Ha BXO/e
4000 B, nHa BeIXOzE 220 B. Onpesienitb KO3(pPULMEHT TpaHCHOpMaLMH.
a) 180; 0) 0,055; B) 18; r)5,5.

167. K Kakou cTerieHu HMHTEIrpalliid OTHOCATCA MHTEr'pda/IbHbIE MUKPOCXEMBI, COZep Kallque

1200 noruyeckux 3/71eMeHTOB?
a) MaJlou; 0) cpeaHei; B) BBICOKOU; ') CBePXBBICOKOM.
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168. CKOMBKO I1€CTUBOIBTOBBIX JIAMITIOUeK HEOOXOAWUMO B3SITh /I €JI0UHOM TUP/SH/BI,
ec/iv HanpsokeHue cetn 127 B?
a) 37 wr.; 6) 21 mwir.; B) 42 mIT.; r) 11 wT.

169.0mpegenvts 0O0Ilee COMPOTHB/IEHWE LeNMU TPU Tapasuyie/lbHOM COeIUHEeHUM 2-X
notpebuTesiel, COTPOTUBIeHHEe KOTOPBIX 10 250 Om?
a) 12,5 0m;  6) 250 Owm; B) 1250M; 1) 25 Om.

PemuTe 3agauu

1. K Tpexda3Hoil ceTu C JiMHeWHbIM HampsbkeHueM 220 B mojkmroueHa CHMMMeTpPUYHast
Harpy3kKa, akTHBHOe COTIPOTHBJ/IeHHe KOTOpPOH B Kaxkaou (asze 150 OM, a MUHAYKTHBHOE

110 Owm. Haiigure asHble TOKM W HaNpsbkeHWe TpPUA  BK/IOYEHWM Harpy3kKu
«TPeyrobHUKOM» ?

2. Uemy paBHO oOiriee corpotuB/eHue Ijend u3 10 TocsefoBaTebHO COeIMHEHHBIX
Pe3UCTOPOB, eC/IM COMPOTUBJIEHUE KaXKZOro M3 HUX Ha 25 OM GoJibllie TipeJbiayliero, a
conpoTtvBieHue mepBoro pesucropa R;=400 Om? Haiaute HampspkeHrWe Ha MSTOM
pe3uctope Rs , ecnv HanpspkeHue nutanus uenu 220 B.

3. K Tpex@aszHoi cetn ¢ nuHelHbIM HarpsbkeHueM 380 B mopkiroueHa cuMMeTpUYHas
Harpy3kKa, akTUBHOE COMPOTUBJIEHHE KOTOPOU B KaxkzoH (haze 240 Om, a eMKOCTHOe

80 Om. HaliTu ¢a3Hble TOKY U HamnpsbKeHWe MNPy BKIIFOYEHUH Harpy3KU «3Be37j0u»?

4. CuHyCOUJAIBbHO HW3MEHSAIOLMeCs HalpsyKeHUsl [pejCTaBIeHbl  CJIefyHOLUMU
BbipakeHUssMM  U;=100sin(314t+30°),u,=200sin(314t+60°). Omnpexenvdre TpU TIOMOIIU
BEKTOPHOM IarpamMMbl 0011iee HarpsbkeHue (IelCTBYIoIIee 3HaUeHHe).

5. HaniguTe BbIpakeHHe i MCHOBEHHOI'O 3HaueHWsi TOKa B LIeMM C KOHJEHCAaTOpOM
eMKOCTbt0 C=1 MK®, KOTOpBIY MOAK/II0UEH K UCTOYHUKY MepeMeHHOro HampsbkeHust 220
B, vactoToi 100 I'.

6. Kakasg MOLIJHOCTb pacXxoyeTcsi B COeJWHUTE/IbHBIX IIPOBOJAX, eC/IU HallpsykeHue Ha
Harpyske 80 B, a Tok B uenu 40 MA? DiekTprueckas Liellb [MOAK/II0YeHa K UCTOYHUKY C
S/C E =100 B 1 BHyTpeHHUM COIPOTUBJIEHUEM Iy = 50 OM.

7. K Tpexda3HoM ceTH C JTMHEWHBbIM HarpsbkeHvem 127 B mogk/toueHa CUMMeTpUYHAas
Harpy3ka, akTUBHOE COMPOTUB/IEHHE KOTOPOU B KaxkaoH (aze 110 Om, a MHAYKTUBHOE

60 Owm. Haipure ¢dasHble TOKA W HaNpsKeHWe TIpU  BK/IIOUEHHWH Harpy3kKu
«TPEeYTrOJIbHUKOM» ?

8. Uemy paBHO 00lllee COMpPOTHB/IEHHE I1IeMA U3 8 TOC/IeZ0BaTeIbHO COeAMHEHHBIX
Pe31CTOPOB, €C/IU COTMPOTHB/IeHHEe KaKAoro 3 Hux Ha 50 OM Oosbliie MpeabIayINero, a
conpoTtvBieHne nepBoro pesucropa R;=200 Om? HauTu HampspkeHWe Ha BOCBMOM
pe3uctope Rg , ecv HanpspkeHue nutaHus uenu 220 B.

9. K Tpex@a3zHoii ceTu C MMHeNHbIM HarpsbkeHueM 220 B mogksitoueHa CUMMeTpUYHast
Harpy3ka, akTUBHOe COTIPOTUBJIEHUe KOTOpou B Kaxkzol daze 180 Om, a eMKoCTHOe

150 Om. Havitu ¢a3Hble TOKY M HalpspKeHHe MPY BKJIFOUeHUU Harpy3Ky «3Be3Z0n»?
10.CuHycoyanbHO U3MEHSIIOLIUeCs: TOKU Ipe/iCTaB/ieHbl C/IeyIOLMMU BbIpaXKeHUSIMU
;=0,5sin(314t+45°), i,=0,8sin(314t+90°). Omnpexendre NpU MOMOILIA BEKTOPHOM
JvarpamMMmbl OOIIMH TOK (ZIefiCTBYFOITlee 3HaUeHHe).

11. Haligutre BblpakeHWe [Jid MTHOBEHHOIO 3HAuyeHMsI TOKa B 1[eMA C KaTyIIKOMU
MHAYKTUBHOCTEIO L= 0,4 I'H, KOTOpasg MOAK/IIOUeHAa K WCTOYHUKY TlepeMeHHOI0
Hanpspkenus 220 B, yactorou 50 I'.
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12. Kakas MOII[HOCTb pacXoAyeTcsl B COeJMHUTE/IbHBIX TIPOBOJAX, eC/lIy HalpsykeHue Ha
Harpyske 180 B, a Tok B perii 50 MA? DjieKTpruyeckas Lellb [MOAK/I0UeHa K UCTOYHUKY C
3/C E= 200B 1 BHyTpeHHUM CONPOTUBJIEHUEM Iy, = 40 Om.

13. K tpexda3zHoii cetu ¢ sMHelHbIM HaripsbkeHreMm 380 B rogkiitoueHa CUMMeTpPUYHast
Harpy3ka, akTMBHOe COMNPOTHUB/IEHHWE KOTOPOM B Kakzou ¢asze 250 Om, a eMKOCTHOe
100 Om. Haiigure (asHble TOKM MW HaNpsKeHWe TpPUA  BK/IOYEHWM Harpys3Ku
«TPeyroJIbHUKOM» ?

14. Yemy paBHO 00IIjee COTMpOTHB/IEHUE IieMM U3 14 T0OC/IeZioBaTeIbHO COeUHEHHBIX
Pe31CTOPOB, €C/IM COMPOTHB/IeHHe KaxAoro u3 Hux Ha 30 OM Oosblile MpeabIAyINero, a
conpoTvBieHue mnepBoro pesucropa R;=300 Owm? HaliguTe HarpsbkeHWe Ha [1eCSITOM
pesucrtope Ry, ecsi HarnpsbkeHve nuranus tenu 220 B.

15. K tpexda3Holi ceTu ¢ sMHelHbIM HaripsbkeHreMm 220 B nogkiitoyeHa CMMMeTpPUYHast
Harpy3ka, akTHBHOe COIpOTHB/IeHHe KOTOpoW B Kakaoh (asze 180 Om, a eMKOCTHOe
60 Om. HaiiTu dha3Hble TOKY 1 HalpsbKeHWe NPU BK/IFOUeHUH Harpy3KU «3Be3/0i»?

16. CuHycouzaibHO U3MEHSIOLIUeCs HampspKeHUs [pefCcTaB/eHbl  C/leAYHOLUMU
BbIpaKeHUsIMH U; = 150sin(314t + 45°), u, = 250sin(314t + 90°). Onpexpenute Tpu
TIOMOIIM BEKTOPHOM ZiiarpaMMbl 00ITiee HarpsbKeHue (JefiCTByoIIlee 3HaUeHHe).

17. HaviguTe BbIpa)keHWe [jId MCHOBEHHOTO 3HAaueHHsl TOKa B LieMU C KOHZJEeHCAaTOPOM
eMKOCTbI0 C=2 MK®, KOTOPbIM MOJAK/II0YEH K UCTOYHUKY IepeMeHHOro HarpsokeHus: 220
B, vacrotou 50 I'1.

18. Kakasg MOILLIHOCTb pacXxoAyeTcsi B COeJUHUTE/IbHbIX MPOBOJAX, eC/IM HallpsykKeHue Ha
Harpy3ke 225 B, a Tok B yenu 20 MA? DJieKTpruueckas Liellb MOAK/II0UeHa K UCTOUHUKY C
O/C E =250B v BHyTpeHHUM COTIPOTUBJIEHHUEM TIp= 50 OM.

19. K tpexdasHoli cetu ¢ avMHelHbIM HaripsbkeHreMm 380 B mogkiitoueHa cMMMeTpUYHast
Harpy3ka, akTUBHOe COITPOTMB/IeHHEe KOTOpPOoM B Kakjoi daze 220 OM, a MHAYKTHBHOE
120 Om. Haiigure (a3Hble TOKM W HaNpsbkeHWe TPUA  BK/IOYEHWM Harpy3ku
«TPeyrobHUKOM» ?

20. Uemy paBHO 0O0Illee COMpOTHB/EHHE Iernmd W3 12 TocaefoBaTebHO COeAWHEeHHbIX
Pe3UCTOPOB, eC/IM COMPOTUBJIEHUe KaKZoro u3 HUx Ha 20 OM GoJibllie TipefbiayIero, a
cornpoTuBieHue nepeoro pesucropa R;=100 Om? HailTu HarnpsbkeHHe Ha OJWHHA/LIaTOM
pe3uctope Ry, ecyiv HatipsbkeHMe nuTanus Lenu 220 B.

21. K Tpexda3Hoi ceTy C MHeNHbIM HanpsbkeHueM 380 B mojkiroueHa cMMMeTpUYHas
Harpy3ka, akTUBHOE COMPOTUBJIEHUE KOTOPOU B Kaxkaou (aze 260 Om, a eMKOCTHOe

130 Om. HatiTu (a3Hble TOKW U HarpsbKeHUe TIPU BK/IFOUeHWH Harpy3Ku «3Be3Zou»?

22. HauauTte BbIpaKeHWe [Jid MICHOBEHHOIO 3HAueHMsI TOKA B L[eMMU C KaTyLIKOH
VHAYKTUBHOCTBEO L = 0,6 I'H, KOTOpas MNOAK/IKOUeHa K WCTOYHWUKY IIepeMeHHOI0
HarpspkeHust 220 B, vacrorou 100 I'.

23. CuHyCcoUanbHO U3MEHSIOLMeCs TOKM TIpeCTaB/IeHbl CIeAYIOIUMU BbIpaXKeHUSIMHU
1=0,8sin(314t+30°), i,=1,6sin(314t+60°). Onpexgenvre 0Oph MNOMOLIA BEKTOPHOMU
AvarpamMmmbl OOIIUM TOK (ZIefiCTBYIOIIlee 3HaUeHHe).

24. Kakas MOIIHOCTb pacXoAyeTcsl B COeJMHUTe/IbHbIX IPOBO/AX, eC/IA HalpskeHue Ha
Harpyske 220 B, a Tok B periu 50 MA? DnekTpyuueckas Lielb [OJK/IH0YeHa K UCTOUHUKY C
S/IC E = 240 B v BHYTpeHHUM CONPOTHBIIeHUEM Iy, = 80 Om.
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BbueTsl /1)1 NpoBeAeHHs 3K3aMeHa
(ouHasi 1 3a0uHasi (hOpMBbI 00yUeHH)

NHcTpyKIua /1 5K3aMeHYIerocs:

1. [IpouTtuTe BHUMATETLHO UHCTPYKLIUIO.

2. Ilpy MOATrOTOBKE K OTBETY U HENOCPEJCTBEHHO BO BpeMsl OTBeTa Ha SK3aMeHe
oOyuaroluMcsi  pa3peliaeTcs T10/Ib30BaTbCs 1abOpaTOpHbIM M [eMOHCTPAIJMOHHBIM
o0opy/ioBaHHEM, Ka/lbKy/JISTOPaMH, CTPAaBOYHMKAaMH U TabiuIjaMH, He COofeprKalluMu
TIPSIMOT'O OTBeTa Ha BOTPOCHI OU/IETOB.

3. Ilpu BbINO/IHeHWHU 3a/jaHKK Bbl MOXKeTe IMO/b30BaThCsd YepHOBUKOM. CoBeTyeMm
BBINIO/IHATL 3a/laHUsl B TOM IMOpsiIKe, B KOTOPOM OHM JaHbl. [Ij1 S5KOHOMHUU BpeMeHU
MpOIyCKalTe 3a/laHde, KOTOpOEe He yAaeTCs BBINOJHUTH Cpa3y, U I[epexojuTe K
ciepytoiieMy. Ecmu mocre BbinosiHeHUsi Bcell paboThl y Bac ocraHeTcss Bpemsi, Bbl
CMOXKeTe BepHYThC K IPOMYILeHHbIM 3a/JaHHUsM.

4. Bpems Ha noArotoBky — 40 MUHYT.

Kontposvpyemsblie komnerenuu: OK 01, OK 02, [IK 2.2

Kputepuu onjeHku:

OIleHKA «OTJIMYHO» — 3aC/Ty>KMBaeT OOyJaroIMICs, TOKa3aBIIMKM TIyOOKWN u
BCECTOPDOHHWM YPOBEHb 3HAaHWSl [UCLUIUIMHBI, YCIELIHO BbIMNOJHUBIIUKM 3a/laHUS,
rpelyCMOTpPEeHHbIe POrPaAMMOHM.

OLIeHKA «XOPOILIO» — 3ac/y)KUBaeT 00ydYarolUiiCs, MOKAa3aBIINM TOJHOe 3HaHWe
MVCLIWIIVHBI, YCHEIIHO BBITIOJHUBIIWK 3a/laHus], TIpeJyCMOTPeHHbIe TIPOrpaMMOU, HO
JOMYCTUBIIMM He3HAUMTEe/TbHbIE HeJJoUeThl B OTBETe.

OLIeHKA «y/I0BJIETBOPUTEJIBHO» — 3aCTy)XKMBaeT OOyYaroluiics, TTOKa3aBIINH
3HaHWe [UCIMIVIMHBI B o00BbeMe, [JOCTaTOYHOM /Jid TPOZAO/DKeHUs 00yueHus,
COPaBUBLIMMICS C 33/JaHUSIMU, TTPeyCMOTPEHHBIMU MPOrPaMMOM (I0IyCKarOTCsT HETOJIHbIE
OTBEThI Ha MOCTAB/IEHHbIE BOIIPOCHI).

OLIeHKa «Hey/I0BJIeTBOPUTE/JIbHO» — 3aC/Ty)KHMBaeT 00yyaroluiicsi, 00Hapy KUBILINNA
3HauMTe/bHbIe TIpo0enbl B 3HAHWM AWCLUIUIMHBI, [JOMYCTUBIIWM TPUHIUINATIbHBIE
OIIMOKY MPH BBIMTOTHEHNUH 3aJJaHUM, TIPelyCMOTPEHHBIX IMPOrPaMMO.
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OT1BeThI
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«TpeyrosbHUK»
Uy =U,=220B
Z=V(R*+X;?) =186 Om
[,=Uy/Z2=1,18A

R=10R;+45AR=51250M
I=U/R=0,04 A

Us =1 Rs=I(R;+4AR) =
=20B

«3Be3a»

Uy = U,/ V3 =220B
Z=V(R*+ X% = 2530m
Iq; = Uq,/z :0,87 A

Un=290B
U=U./V2=206B

U,=V2U=310B

o = 2nf = 628 pag/c
Xc= 1/(Cw) = 1592 Om
[n= U/ Xc=0,19 A
i=0,19 cos (628t + 90°)

E:UHarpys.+UBHyTp+Uc0e,q.np.
Ucoe,q.np:E - UHarpyg' Ir=
=18B
Pcoe,/:[.np.:Ucoeg,np,I:O,72BT

«TpeyrosibHUK»
Up=U,=127B
Z=V(R*+ X;?) =125 Om
Iy=Uy/Z=1A

R=8R,+28AR=3000 Om
I=U/R=0,073A

Us = I Rg=I (Ri+7AR) =
=40B

«3Be3za»
Uy=U,/V3=127B
Z=V(R*+ Xc*) = 234 Om
Iq;z Uq)/Z = 0,54 A

10 B

In,=0,12 A
I=1,/v2=0,085A

11 )

Un=V2 U = 310B
o = 2nf = 314 pag/c
Xi=Lw =126 Om
In= Un/X1 =2,46 A
i =2,46 sin 314t

12 6

E :UHarpy3. +UBHyTp+UCOE,E[.Hp.
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UCOE/I[.HP.:E_UHarpy3Ka_ Ir=
=18B
Pcoe,a.np.: Ucoe,a.np.lzo,gBT

13

«TpeyronsHUK»
Uy,=U,=380B
Z=V(R*+ X;?) = 269 Om
Iy=Uqs/Z =1,41A

14

R=14R;+91AR=69300M
I=U/R=0,032 A
Ulo: 1 Rlo:I(R1+9AR):
=18B

15

«3Be3ga»
Uy=U,/V3=127B
Z=V(R*+ X =190 Om
ch: Uq,/z = 0,67 A

16

U,=380B
U=U,/V2=270 B

17

U,=V2U=310B

o = 2nf = 314 pag/c
Xc= 1/(Cw) = 1592 Om
[o=Un/Xc=0,19 A
i=0,19 cos (314t + 90°)

18

E :UHarpy?,.+UBHyTp+Ucoe,q.np.
Ucoe,q,np.zE'UHarpyaKa' Ir =
=24B
Pcoe,q.np.:Ucoeg.np.I:O,48BT

19

«TpeyrosibHUK»

Utb =U,=380B
Z=V(R*+ X;*) =251 Om
Iq;z Uq)/Z = 1,51 A

20

R=12R;+66AR=252 Om
I=U/R=0,087 A
U11:I R11:I(R1+1OAR):
=26B

21

«3Be3ga»
Up=U,/V3=220B
Z=V(R*+ Xc%) = 291 Om
I4=Uq4/Z =0,76 A

22

=236 A
[=1./vV2=1,67 A

23

U,=V2 U =310B
w = 2nf = 628 pax/c
Xe=Lw =377 OMm
= Un/X.=0,82 A
1=0,82 sin 628t

24

E :UHarpya. +UBHyTp. +Ucoe/1.np
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MunncrepcrBo Tpascnopra Poccuiickoit ®@epepanun
®epepaibHOE areHTCTBO Ke1e3HO/J0PO0KHOI0 TPaHCIIopTa
®deepanbHOe FOCyAAPCTBEHHOE 010/PKeTHOe 00pa3oBaTe/IbHOe
y4pexJeHue BbICIIero 00pa3oBaHus
«IIpUBO/DKCKMI rOCYyAapCTBeHHbIH YHHBEPCUTET IyTeH CO00LeH s»

PaccmotpeHo: Ok3ameHauoHHbIH oustet Ne 1 YTBepxKiaro:
Ha 3ace/laHiH LIMK/I0BOM KOMHUCCHU N0 JUCLIATUIVHE HauanbHuK yueGHOTO OT/ZEe/1a
o611enpodecCHOHaNBHBIX U OI1.02. Dy1eKTPOTeXHHUKA M 3/IEKTPOHHKA ®.1.0.
MaTeMaTHUeCKUX AUCLUTINH Ji71s CrielianbHOCTH « » 20__r.
IMpotokon Ne _____ 23.02.01 Opranusauys nepeBo3oK 1
oT «__» 20__r. yTipaBjieHHe Ha TpaHcropTe (10 BUJaM)
IIpencenarens LIK I'pyniribl

©.1.0.

B 3amanusx Nel-Ne9 Heo6X01UMO BBIOpaTh MPAaBUILHBIN OTBET, 3anicaTh OYKBY oTBeTa; B Nel(0-pemmrh 3a/auy.

1. Kako#i 13 TpOBO/IOB OIMHAKOBOW JJIMHBI M3 OJJHOTO W TOTO K€ MaTepuasia, HO pa3HOro AWaMeTpa, CHUIbHee
HarpeBaeTCs TIPY OZIHOM U TOM JKe TOKe?

a) oba MpoBo/ja HarpeBarTCsl OAUHAKOBO;

0) cubHee HarpeBaeTcs MPOBO/, C OOJBIIUM JUAMETPOM;

B) CWIbHEe HarpeBaeTCs MPOBO/, C MEHbBIIIM JAUaMeTPOM.

2.CKOJIbKO II1eCTUBO/IbTOBBIX JIaMIIOUe€K HeoOXOAMMO B3STh [t €JOYHON TUP/SHABI, €C/H HampsDKeHHe CeTh
220B?
a) 37 mr.;  6) 20 wrT.; B) 40 1iT.; r) 16 mir.

3. OnipefiesiuTh COIPOTUBJ/IEHUE JIaMIThl HAaKa/IMBaHUsI, eC/iu Ha Held HarcaHo 100 Bt u 220 B.
a) 484 Owm; 0) 448 Owm; B) 684 Owm; r) 864 Om.

4.enb mepeMeHHOT0 TOKA COJEpXKUT JiaMiy HakanuBaHusi. Kak nv3mMensieTcsi o ¢ase TOK W HampsDKeHHe B TOMN
nenu?

a) TOK OTepeskaeT HarpsKeHue Ha yroJ 1v/2;

0) HampsbKeHYe U TOK COBMAZAIOT 10 (a3e;

B) HarpshKeHUe oIlepekaeT TOK Ha yroJ /2.

5. CxemMa COCTOUT M3 OJHOIO PE3WCTUBHOTO 3JieMeHTa C COIMPOTHBJIEHUEM R=220 Om. HarmpsbkeHue Ha eé
3akumMax u= 220 sin 628t. Onpegenvre nokasaHdd amrepMeTpa U BOJbTMeTpa.

a) I=1A, U=220B; 6) I1=0,7A, U=156 B;

B) [=0,7A,U=220B; r) I=1A, U=156B.

6. CuMMeTpuuHasi Harpy3ka Coe[MHeHa «3Be3oi». JIuHeliHoe HarpspbkeHre paBHO 380 B. Haiimute da3sHoe
HaTIpsDKeHUe.
a) 127 B; 0) 220 B; B) 380 B.

7. YacToTa BpallleH’si MarHUTHOT'O T10J1s1 aCHHXPOHHOTO ziBuratens 1000 06/mMuH. YacToTa BpaijeHus: poTopa
950 06/mMuH. Onpezie/UTh CKOIbKEHHE.,
a) 50; 0) 0,5; B) 5; r) 0,05.

8. CKOJIbKO p-N 1epex0/I0B COZEeP>KUT TIOTYTIPOBOAHUKOBBIN AUOA?
a) oJuH; 0) aBa; B) TpY; T') UeThIpe.

9. Kakyto posb B 3/IeKTPOHHBIX CXeMaX BBITIOTHSeT BapUKar?
a) COTIPOTUBJIEHUS; 0) kmroua; B) UHIYKTUBHOCTY; ') éMKOCTH.

10. K TpexdasHoil ceTu ¢ nvHelHbIM HampsbkeHueM 220 B mojkioueHa CHMMeTpUYHasi Harpyska, akTHBHOE
COTIPOTHB/IEHNEe KOTOPO B KaxaoM ¢asze 150 Om, a unayktuBHOe110 OM. Halizure dasHbie TOKU U HaIpsbKeHHs

TIPY BK/TFOUEHWUH Harpy3KH «TPeyTOIbHUKOM»?

[IpenogaBarens ©.1.0.
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MunncrepcrBo Tpascnopra Poccuiickoit ®@epepanun
®epepaibHOE areHTCTBO Ke1e3HO/J0PO0KHOI0 TPaHCIIopTa
®deepanbHOe FOCyAAPCTBEHHOE 010/PKeTHOe 00pa3oBaTe/IbHOe
y4pexJeHue BbICIIero 00pa3oBaHus
«IIpHUBO/DKCKHUH rocyJapCTBeHHbIH YHHBEPCUTET IyTel CO00IeHusI»

PaccmotpeHo: OJk3aMeHaUOHHBIH Oustet No 2 YTBepxKiaro:
Ha 3ace/laHiH LIMK/I0BOM KOMHUCCHU N0 JUCLIATUIVHE HauanbHuK yueGHOTO OT/ZEe/1a
o611enpodecCHOHaNBHBIX U OI1.02. Dy1eKTPOTeXHHUKA M 3/IEKTPOHHKA ®.1.0.
MaTeMaTHUeCKUX AUCLUTINH Ji71s CrielianbHOCTH « » 20__r.
IMpotokon Ne _____ 23.02.01 Opranusauys nepeBo3oK 1
oT «__» 20__r. yTipaBjieHHe Ha TpaHcropTe (10 BUJaM)
IIpencenarens LIK I'pyniribl

©.1.0.

B 3amanusx Nel-Ne9 Heo6X01UMO BBIOpaTh MPAaBUILHBIN OTBET, 3anicaTh OYKBY oTBeTa; B Nel(0-pemmrh 3a/auy.

1.B KaKux Cayyasix IPUXOJUTCS TIPUMEHSTh Tapaljie/lbHOe Coe[iHeHre KOHIeHCaTOPOB?
a) AJ1s1 TIO/TyueHUst OOJIBIIMX €EMKOCTEH;

0) [/ y/IydIleHus 3ariaca TIPOYHOCTH U30JISILMH KOHAEHCATopa;

B) ZIJIs TIOJTyYeHUs Majioli EMKOCTH.

2. Tpu pesucropa: Ri= 4 Om, R,=5 Om, R3=6 OM coenuHeHbI NOC/Ie[0BATE/ILHO U BK/IIOUEHBI B 3/IEKTPUYECKYHO
ceTb. Ec/iv HampsbkeHUe Ha pe3ucTope R, paBHO 12 B, To HarnipsbkeHUe 3/1eKTPUUeCKON CeTH PaBHO:
a) 30 B; 0)24B; B)36B; r) 16 B.

3. OrpefiesiuThb TOK Is, MOAXOASIINM K y3/1y 1IelU MOCTOSTHHOT'O TOKA, ec/id TOKY B BeTBsax: I1 =-3 A, L=1A, Iz
=5A, IL=-4A.
a) 12 A; 0)1A; B)6 A; r)-7 A.

4.1erib IepeMeHHOT0 TOKa COZIeP)KUT KoHeHcaTop. Kak u3meHsieTcs 110 ¢a3e TOK U HallpskeHWe B 3TOW Lenu?
a) TOK OIepeskaeT HamlpsyKeHWe Ha yroJ 1/2;

0) HampshKeHHe U TOK COBMA/IAIOT 10 (a3e;

B) HarpsbKeHHe orepeskaeT TOK Ha yroJ 1i/2.

5. Kak M3MeHUTCs1 eMKOCTHOe COMPOTHBJIEHHE C YBeJMUYeHHUeM YacTOThI B 4 pasa?
a) He U3MeHUTCs; 0) yMeHBIIUTCS B 4 pasa; B) yBeJMUUTCA B 4 pas3a; TI) yMeHbIIUTCS B 16 pas.

6. Harpy3ka coefjuHeHa «3Be3/10ii». B KakoM ci/lydae TOK B HyJIeBOM IPOBO/e paBeH 07?
a) Mpu CHMMeTPUYHOI Harpy3ske; 0) Mpy HECUMMETPUUYHOHN Harpy3ke.

7. CuMMeTpUYHasi Harpy3ka COeIMHeHa «TPeyrolbHUKOM». [Ipu n3MepeHur (pa3HOTO TOKa, amMIiepMeTp TOKasas
-10 A.Haligure TOK B TMHEHOM TIPOBO/IE.
a)10A; 0)17,3A; B)14,14 A; T1)20A.

8. V3mepuTesbHbIA TpaHCPOPMATOp TOKA MMeeT 0OMOTKHU C uucaoM BUTKOB 2 U 100. Onpegenure K03hdULieHT
TpaHchOpMaLUH.
a) 50; 6)0,02; B) 98; r) 102.

9. D/eKTPOHHBIE YCTPOMCTBA, IpeoOpasyloliye TOCTOSIHHOe HarpspkeHHe B TIepeMeHHOe HarpspKeHue,
Ha3bIBAOTCS:
a) BBINIPSAMUTESMU; 0) mHBepTOpamu; B) CTaOM/TMTPOHAMH; r) duIbTpamu.

10. Yemy paBHO oOijee compotvBieHue Iermd w3 10 Tmocsefo0BaTelbHO COeTUHEHHBIX DPE3UCTOPOB, €C/H

COTIPOTHB/IEHNE KaXKI0ro U3 HUX Ha 25 OM Oosbliie TIPebIAYIIETO, a COMPOTUR/IEHHE TIepBOTO pe3uctopa R;=400
Owm? Haligute HanpsbkeHHe Ha ITATOM pe3ucTope Rs, ecin HanpsbkeHne nuTaHus Lenu 220 B.
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MunncrepcrBo Tpascnopra Poccuiickoit ®@epepanun
®epepaibHOE areHTCTBO Ke1e3HO/J0PO0KHOI0 TPaHCIIopTa
®deepanbHOe FOCyAAPCTBEHHOE 010/PKeTHOe 00pa3oBaTe/IbHOe
y4pexJeHue BbICIIero 00pa3oBaHus
«IIpHUBO/DKCKHUH rocyJapCTBeHHbIH YHHBEPCUTET IyTel CO00IeHusI»

PaccmotpeHo: OJk3aMeHaMOHHBIH oustet Ne 3 YTBepxKiaro:
Ha 3ace/laHiH LIMK/I0BOM KOMHUCCHU N0 JUCLIATUIVHE HauanbHuK yueGHOTO OT/ZEe/1a
o611enpodecCHOHaNBHBIX U OI1.02. Dy1eKTPOTeXHHUKA M 3/IEKTPOHHKA ®.1.0.
MaTeMaTHUeCKUX AUCLUTINH Ji71s CrielianbHOCTH « » 20__r.
IMpotokon Ne _____ 23.02.01 Opranusauys nepeBo3oK 1
oT «__» 20__r. yTipaBjieHHe Ha TpaHcropTe (10 BUJaM)
IIpencenarens LIK I'pyniribl

©.1.0.

B 3amanusx Nel-Ne9 Heo6X01UMO BBIOpaTh MPAaBUILHBIN OTBET, 3anicaTh OYKBY oTBeTa; B Nel(0-pemmrh 3a/auy.

1.ITo KaKkoMy 3aKOHY MOJKHO OTIpe/le/IUTh CHIy B3aUMOJeNCTBYs 3apsiioB?
a) 3akoHy Owma; 0) 3akoHy Ammepa; B) 3akoHy /[Koy/s-JleHija; ) 3akoHy KysoHa.

2. B 3nekTpuueckoil ceTH IIOCTOSIHHOTO TOKA HalpsDKeHWe Ha 3a&kKUMax MCTOYHMKA 3/1eKTposHepruu 26 B.
HanpsbkeHue Ha 3a>kuMax moTpebutesisi 25 B. Onpegenute TOTePO HAMPsDKEHMS.
a) 1 %; 6)2%; B)3%; r) 4 %.

3. Kak u3MeHUTCs HarpspkeHHe Ha BXOJHBIX 3a’KMMaX 3/7eKTpPUUeCKOl L[eMM MOCTOSIHHOTO TOKa C aKTHBHBIM
3/1eMeHTOM, eCJIM Mapas/e/lbHO UCXOAHOMY 3JIEMEHTY BKJTFOUMTS el1lé O/IMH 3/1eMeHT?
a) He U3MEHUTCS; 0) yMeHBIIIUTCS; B) YBeJIMUUTCS; T) [Jis OTBeTa HeJJOCTaTOUHO JAHHBIX.

4. OnpefenvTte Nepyrof CUrHasna, ecjid 4acToTa CUHycouaanbHoro Toka 50 I'o.
a) 400 c; 6) 1,4 c; B) 0.02 c; r) 40 c.

5. Kak u3aMeHUTC WHAYKTUBHOE COTIPOTHB/IEHNE C YBeJMUeHUeM UaCTOThI?
a) He U3MEHUTCS; 6) YMEHBILIUTCA; B) YBEJIUUUTCS.

6. CuMMeTpuYHasi Harpy3Ka COeJHEHA «TpeyrojbHUKOM». JIMHeliHoe HampsbkeHue paBHO 380 B. Hatigute
(hasHOe HampspKeHue.
a)127B; 6)220B; B)380B.

7. Tlpu Kakux 3HaueHUSX KO3 duieHTa TpaHchopmaliyy 1e/1iecoobpasHo MPUMEHAThL  aBTOTPAaHC(HOPMATOphI?
a)k>1; 0)k<1; B) k<2; ') He UMeeT 3HaueHusl.

8. Kak u3MeHMTCS 4YacTOTa BpallleHMss MarHUTHOTO MOJsl NPU YMeHbLIEHUWM Iap TOJIF0COB aCHMHXPOHHOI'O
Tpex§a3Horo JBUraTesIsi?
a) YBeIMUUTCS; 0) YMEHBIINTCS; B) OCTaHETCs TIPEXKHEM.

9.CKOJIBKO p-N TIePeX0/I0B y OUIOMSPHOTO TpaH3UCTOpa?
a) oJuH; 0) /1Ba; B) TpY; T) UeThIpe.

10. K tpexda3Hoii cetu ¢ nuHelHbIM HampsbkeHueM 380 B mogkatoueHa CHMMeTpPHYHAasi Harpy3Ka, aKTHBHOE

COTIPOTUBJIEHHE KOTOPO# B Kaxou ¢asze 240 Om, a emkoctHoe 80 Om. Haiit a3Hble TOKM U HampsDKeHUs! MIpU
BK/IFOUEHUU Harpy3Ku «3Be30ii»?
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MunncrepcrBo Tpascnopra Poccuiickoit ®@epepanun
®epepaibHOE areHTCTBO Ke1e3HO/J0PO0KHOI0 TPaHCIIopTa
®deepanbHOe FOCyAAPCTBEHHOE 010/PKeTHOe 00pa3oBaTe/IbHOe
y4pexJeHue BbICIIero 00pa3oBaHus
«IIpHUBO/DKCKHUH rocyJapCTBeHHbIH YHHBEPCUTET IyTel CO00IeHusI»

PaccmotpeHo: OJk3aMeHaMOHHBIH oustet Ne 4 YTBepxKiaro:
Ha 3ace/laHiH LIMK/I0BOM KOMHUCCHU N0 JUCLIATUIVHE HauanbHuK yueGHOTO OT/ZEe/1a
o611enpodecCHOHaNBHBIX U OI1.02. Dy1eKTPOTeXHHUKA M 3/IEKTPOHHKA ®.1.0.
MaTeMaTHUeCKUX AUCLUTINH Ji71s CrielianbHOCTH « » 20__r.
IMpotokon Ne _____ 23.02.01 Opranusauys nepeBo3oK 1
oT «__» 20__r. yTipaBjieHHe Ha TpaHcropTe (10 BUJaM)
IIpencenarens LIK I'pyniribl

©.1.0.

B 3aganusx Nel-Ne9 Heo6X01uMO BBIOpaTh NIPAaBUILHBIN OTBET, 3anucaTh OYKBY oTBeTa; B Nel(0-pemmTh 3a/a4y.
1.Kakoii 13 TIPOBOJIOB OAWHAKOBOTO CeuUeHUs U3 OJHOTO M TOT0 )K€ MaTepuasa, HO pa3HOM [IUHBI, CU/IbHee
HarpeBaeTCsi IPY OJIHOM U TOM >Ke TOKe?

a) oba MpoBo/ja HarPeBaKOTCs OZIMHAKOBO;
0) cunbHee HarpeBaeTcs POBO/, 60JIbILEH IJTMHE;
B) CU/IbHee HarpeBaeTCsi IPOBOJ, MeHblliel JJIMHBI.

2. Kakot#i criocob coeiviHeHNs ICTOUHUKOB TI03BOJISIET YBEJTMUUTD HaMpspKeHWe?
a) mocsiefjoBaTeNbHOE COe/liHeHue; 0) rapassenbHOe COe[lMHEHUe;  B) CMelllaHHOe COeJiHeHue;
T') HA KaKO# 13 TIepeurC/IeHHBIX CI0CO00B.

3. B snekTpuuecKyr Lienb MOC/Ae[oBaTeTbHO BKJIOUEHBI /Ba pe3ucTopa ¢ cornpoTtuieHreM 10 Om u 110 Om.
Hanpspokenue Ha Bxoze 120 B. OnpegenuTe TOK B LieNH.
a)40A; 6)1A; B)12,8A; T1)6A.

4. TIpu moc/iefioBaTe/IbHOM COeIMHEHUH Pe3UCTOpa, KaTyIIKA WHAYKTUBHOCTH, KOHJJEHCATOPa 0Ka3aaoCh, UTO TOK
OTCTAeT OT HAMPSDKEHUS Ha HEKOTOPBIHM yro/1. YTo MOXKHO CKa3aTh O XapaKTepe Harpy3ku?

a) mpeobJ1aZiaéT eMKOCTHOE COTIPOTHBIIEHUE;

0) peobalaeT UHAYKTUBHOE COTMIPOTHUBJIEHUE;

B) Mpeob/1a/laeT aKTUBHOE COTIPOTHBJIEHNE, @ UHAYKTUBHOE U €MKOCTHOE COTPOTHB/IEHHS PaBHbI.

5. B TpexdasHyro ceTh C TMHeHHbIM HarpsbkeHueM 380 B BK/rouaroT TpexdasHbli [BUTaTe b, KaXKasi i3 00MOTOK
KoToporo paccurtaHa Ha 220 B. Kak ciiefyeT coe[uHUTh OOMOTKH IBUTATeIs?

a) «TPeyrO/ILHUKOM»; 0) «3Be3/0M»; B) ZIBUTaTeJIb HeJIb3sl BK/TIOUATh B 3Ty CETh;

') MOJKHO «TPEYTOJIbHUKOM», MOXKHO «3Be3/10i1».

6. O6MOTKM Tpexdha3HOTro reHepaTopa COeJUHEHBI «TPEYrObHUKOM». CKOJIBKO JIMHEHHBIX TIPOBO/IOB  MOAXOZUT
K reHeparopy?
a) 3; 0) 4; B)2; T1)6.

7. Y cunoBoro opgHodasHoro TpaHcdopMaropa HOMUHA/IBHOe HarpsbkeHde Ha Bxoze 6000 B, Ha Brixoze 100 B.
OmnpesenuTh K03¢duieHT TpaHCHopMaIiu.
a) 60; 06) 0,016; B) 6; r) 600.

8.¥Ympagisiemble BBITIPSIMUTEN BBITIOHSIOTCS Ha Oaze:
a) AVO/I0B; 0) TIO/IeBBIX TPAH3UCTOPOB;  B) OUIOJISIPHBIX TPAaH3UCTOPOB; T) TUPUCTODOB.

9. K Kako¥l cTemleHM WHTeTrpal[i¥ OTHOCSTCS HWHTerpajbHble MUKpPOCXeMbl, cogepxkaique 400 mormueckux
371eMeHTOB?
a) manodi;  6) cpenHed; B) BLICOKOU; I') CBepXBBLICOKOM.

10.CuHyCcouanbHO U3MEHSIIOHeCs HalpsDKeHWs TIPe/ICTaBIIeHbI CIe[yIOIMMI BbIPKEHUSIMU
1u;=100sin(314t+30°), u,=200sin(314t+60°). OnpegeuTe MPU MOMOLH BEKTOPHOM ZiiarpaMMBbI 0011jee HANpsHKEHHe

(melicTByrOlllee 3HaUEHUE).
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MunncrepcrBo Tpascnopra Poccuiickoit ®@epepanun
®epepaibHOE areHTCTBO Ke1e3HO/J0PO0KHOI0 TPaHCIIopTa
®deepanbHOe FOCyAAPCTBEHHOE 010/PKeTHOe 00pa3oBaTe/IbHOe
y4pexJeHue BbICIIero 00pa3oBaHus
«IIpHUBO/DKCKHUH rocyJapCTBeHHbIH YHHBEPCUTET IyTel CO00IeHusI»

PaccmotpeHo: OJk3aMeHaMOHHBIH oustet Ne 5 YTBepxKiaro:
Ha 3ace/laHiH LIMK/I0BOM KOMHUCCHU N0 JUCLIATUIVHE HauanbHuK yueGHOTO OT/ZEe/1a
o611enpodecCHOHaNBHBIX U OI1.02. Dy1eKTPOTeXHHUKA M 3/IEKTPOHHKA ®.1.0.
MaTeMaTHUeCKUX AUCLUTINH Ji71s CrielianbHOCTH « » 20__r.
IMpotokon Ne _____ 23.02.01 Opranusauys nepeBo3oK 1
oT «__» 20__r. yTipaBjieHHe Ha TpaHcropTe (10 BUJaM)
IIpencenarens LIK I'pyniribl

®.1.0.

B 3amanusx Nel-Ne9 Heo6X01UMO BBIOpaTh MPAaBUILHBIN OTBET, 3anicaTh OYKBY oTBeTa; B Nel(0-pemmrh 3a/auy.

1.ITo mpoBOJ/IOUHOM CIMpasM, CONPOTHUB/IEHHE KOTOPOW B HarpeToMm cocTosiHuM 48 Owm, TeueT ToK - 2,5 A.Kakoe
KOJIMYECTBO TeIJIOThI BBIIE/IUT 3Ta CIIUPasb 3a 2,5 MUHYTHI?

a) 25 kx; 0)45k[Dx;  B) 7,5k/DK.

2.0rmipeienuTh 0011jee COMPOTHB/IEHHE 1IeMH TPH Tapasjie/lbHOM COeAWHEHHH 2-X TOTpeOuTe e, COTPOTHBIeHHEe
KoTophIx 1o 100 Om?
a) 200 0m; 6)50Om; B)10OM; T1)0,2 Om.

3. Kak u3MeHUTCS CIBUT (ha3 MeX/y HarpsDKeHUEM M TOKOM Ha KaTyIllKe MHAYKTUBHOCTH, eC/ii 00a eé mmapameTpa
(R u X1) omHOBpeMeHHO yBe/MyaTcs B /IBa pa3a’?
a) YMEHbIIIUTCS B /IBa pa3a; 0) yBeJIMUUTCA B /IBa pa3a;, B) YMEHBILIUTCS B UeThIPe pa3a; TI') He U3MEHUTCS.

4., CxeMa COCTOUT M3 OJHOTO PE3UCTHUBHOIO 3JIEMEHTa C COINPOTUB/IEHHUEM R=110 Om. HanpsbkeHue Ha eé
3akuMax u= 220 sin 628t. OnpegenvTe roKasaHydsg amrepMeTpa U BOJbTMeTpa.

a)l =2 A, U=220B; 6)I1=1,4 A, U=156 B;

B)[=1,4 A, U=220B; r)[=2A, U=156B.

5.KakoBO COOTHOIIEHWe MeXAy (a3HbIMM M JMHEMHBIMM HalNpsDKeHUSIMA TIpM  COeIMHEHWM ToTpebuTesnei
3JIEKTPOIHEPTUN «TPEYTOJTBHUKOM.
a)U,=Uy 6)U,=Uy1,73; B) Uy =0,578U,.

6. K yemy npuBouT 0OpBIB BTOPUYHOM I TpaHC(hopMaTopa ToKa?
a) K KOPOTKOMY 3aMbIKaHMUIO; 0) K pe’KUMy X0JIOCTOTO X0/a;
B) K MOBBILIEHUIO HAMIPSDKEHUS;  T) K [OJIOMKe TpaHcgopmaropa.

7. YacToTa BpalljeHUss MarHUTHOTO TIOsS acUHXpOHHOro zpwrarens 1100 o6/muH. YacToTa BpailjeHUss pOTOpa
1050 06/MuH. OripeieNIMTh CKOJIbXKEHHUE.
a) 45; 0) 0,45; B) 4,5; r) 0,045.

8. CKO/IBKO p-n IepexofioB y TUpUCTOpa?
a) OfiVH; 0) 1Ba; B) TpY;  T) UeThIpe.

9. DnekTpoAbI POTOpPE3NCTOPA BHITIOTHEHBI U3:
a) meay; 0) TUIaTHUHBI;  B) JKeJie3a; r) cepebpa.

10. Hafizute BbIpa’keHHWe [/ MIHOBEHHOTO 3HAaueHWsl TOKAa B I[N C KOHJeHCAaTopoM eMKOCTbio C=1 MK®,
KOTOPBI MIOAK/II0UeH K UCTOUHHKY TlepeMeHHOro HarpsbkeHusi 220 B, yactoroit 100 I'1.
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MunncrepcrBo Tpascnopra Poccuiickoit ®@epepanun
®epepaibHOE areHTCTBO Ke1e3HO/J0PO0KHOI0 TPaHCIIopTa
®deepanbHOe FOCyAAPCTBEHHOE 010/PKeTHOe 00pa3oBaTe/IbHOe
y4pexJeHue BbICIIero 00pa3oBaHus
«IIpHUBO/DKCKHUH rocyJapCTBeHHbIH YHHBEPCUTET IyTel CO00IeHusI»

PaccmotpeHo: OJk3aMeHaMOHHBIH 6ustet Ne 6 YTBepxKiaro:
Ha 3ace/laHiH LIMK/I0BOM KOMHUCCHU N0 JUCLIATUIVHE HauanbHuK yueGHOTO OT/ZEe/1a
o611enpodecCHOHaNBHBIX U OI1.02. Dy1eKTPOTeXHHUKA M 3/IEKTPOHHKA ®.1.0.
MaTeMaTHUeCKUX AUCLUTINH Ji71s CrielianbHOCTH « » 20__r.
IMpotokon Ne _____ 23.02.01 Opranusauys nepeBo3oK 1
oT «__» 20__r. yTipaBjieHHe Ha TpaHcropTe (10 BUJaM)
IIpencenarens LIK I'pyniribl

©.1.0.

B 3amanusx Nel-Ne9 Heo6X01UMO BBIOpaTh MPAaBUILHBIN OTBET, 3anicaTh OYKBY oTBeTa; B Nel(0-pemmrh 3a/auy.

1. MowHocTh AgBUraresisi MOCTOSHHOro Toka 2,5 KBT. Ilosie3Hass MOIIHOCTB, OTAaBaemasl B Harpysky, 1,8 kBT.
Omnpepenute KIIJ nBuratesns.
a) 0,8; 0) 0,72; B)0,6; r) 0,85.

2. B 5eKTpHUecKyr0 Liellb Mapajie/bHO BKJIIOYEHBI [iBa pe3ucropa c comnportusieHrneM 10 Om m 150 Om.
Hanpsokenue Ha Bxozie 120 B. Onpesiesiute TOK Ha Hepa3BeTB/IEHHOM YUacCTKe.
a) 40 A; 0) 20A; B)12,8A; r) 6 A.

3. B Kakux ciyuasix IpUX0JUThCS PUMEeHSITh Tlapasie/lbHoe coeliHeHNe KOHIeHCaTOPOB?
a) AJ1s1 osTyueHust OOJIBIINX eMKOCTe;

0) AJ1s1 y/yuLieHus 3araca MpOYHOCTH U30JISILIMK KOH/IEHCaTopa;

B) ZIJisl TIOJTyYeHUsI Majiol éMKOCTH.

4. TIpy KakoM HampspKeHWU BbITOJHee TepefaBaTh JMeKTPUYECKYIO SHEpPrui0 B JIMHUM 3JIeKTporiepeAau Mpy
3a/JaHHOM MOIIIHOCTH?
a) TIOHKEHHOM; 0) TMOBBIIIIEHHOM; B) 6e3pa3nnuHo; T) 3HaYeHHe HamnpspkeHus yTeepxkaeHo 'OCTom.

5. Kongencarop eMkocTtbio C MOAK/IOUEH K MCTOYHUKY CHUHYCOWJA/IBHOIO TOKa. Kak H3MEeHUTCs TOK B
KOH/IeHCaTope, eC/IM YaCTOTY CUHYCOU/Ja/IbHOT'O TOKa YMEHBIIUTE B 3 pas3a?
a) yMeHbIIUTCS B 3 pasa; 0) yBenuuuTcs B 3 pa3a; B) YBeMWUUTCS B 9 pa3; T') OCTAHeTCs HEM3MeHHO.

6. [TonHast moTpebsisieMasi MOIIHOCTb Harpy3ku S= 250 kKBA, a aktuBHast MoujHocts P= 200 kBt. Onpegenure
K03 PULIMEHT Harpy3KH.
a) cos ¢=0,75; 0) cos ¢ = 0,35; B) cos @ =0,55; T1)cose=0,8.

7. B cumMmeTpuuHoO Tpexda3HoM Lemnu JMHelHbIH ToK 2,2 A. PaccuuratiTe (a3Hbiii TOK, eC/id Harpy3ka coefiiHeHa
«TPeyTroJIbHAKOM».
a) 2,2 A; 0) 1,27 A; B) 3,8 A; r)2,5A.

8.YKakuTe MOJSIPHOCTb HANpsKeHUs! Ha SMUTTepe U KOJUIEKTOpe TPaH3UCTopa TUMa N-p-n.
a) TUTIOC, TUTI0C;  0) MUHYC, TUTIOC; B) IUTIOC, MUHYC; ') MUHYC, MUHYC.

9.Kakunm 06pa3oMm 371eMeHTbI UHTerpabHON MUKPOCXeMbI COeZIMHSIIOT MeX/y Co00ii?
a) HamblIeHWEM 30JI0ThIX WM a/lFOMUHHUEBBIX JIOPOXKEK Uepe3 OKHa B Macke;

0) maiiKoii J1a3epHBIM JTyUOM;

B) TEPMOKOMITpeCCHel;

I') BCeMHU Tepevyrc/IeHHbIMU MeTO/JaMHu.

10. Kakass MOILIJHOCTb pacXOZyeTcsl B COeJMHUTEbHBIX MIPOBOZAX, eC/IM HalpsbkeHWe Ha Harpyske 80 B, a Tok B
tenu 40 MA? 3nekTpuueckas Lernb NojkIoueHa K uctouHuky ¢ 3JC E =100 B u BHyTpeHHUM CONPOTUB/IEHUEM
I'ev= 50 OMm.
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MunncrepcrBo Tpascnopra Poccuiickoit ®@epepanun
®epepaibHOE areHTCTBO Ke1e3HO/J0PO0KHOI0 TPaHCIIopTa
®deepanbHOe FOCyAAPCTBEHHOE 010/PKeTHOe 00pa3oBaTe/IbHOe
y4pexJeHue BbICIIero 00pa3oBaHus
«IIpHUBO/DKCKHUH rocyJapCTBeHHbIH YHHBEPCUTET IyTel CO00IeHusI»

PaccmotpeHo: OJk3aMeHaMOHHBIH Oustet Ne 7 YTBepxKiaro:
Ha 3ace/laHiH LIMK/I0BOM KOMHUCCHU N0 JUCLIATUIVHE HauanbHuK yueGHOTO OT/ZEe/1a
o611enpodecCHOHaNBHBIX U OI1.02. Dy1eKTPOTeXHHUKA M 3/IEKTPOHHKA ®.1.0.
MaTeMaTHUeCKUX AUCLUTINH Ji71s CrielianbHOCTH « » 20__r.
IMpotokon Ne _____ 23.02.01 Opranusauys nepeBo3oK 1
oT «__» 20__r. yTipaBjieHHe Ha TpaHcropTe (10 BUJaM)
IIpencenarens LIK I'pyniribl

®.1.0.

B 3aganusx Nel-Ne9 Heo6X01uMO BBIOpaTh NIPAaBUILHBIN OTBET, 3anucaTh OYKBY oTBeTa; B Nel(0-pemmTh 3a/a4y.
1. OnpefilenUTh COTIPOTUB/IEHHE JIaMITbl HAKaIMBaHUs, €C/IM Ha Hell HarvcaHo 150 Bt u 220 B.
a) 423 Owm; 6) 243 Owm; B) 647 Owm; r) 323 Om.

2. IBa ucTouHMKa HMeloT ojAuHakoBble J/IC ¥ TOKM, HO pa3Hble BHyTpeHHHe comnpoTuBiaeHus. Kakoit u3
HCTOUYHUKOB UMeeT bosbiimit KIT?

a) KI1/] ncTouHHMKOB paBHbI;

0) MCTOYHUK C MEHBIIIMM BHYTPEHHUM COTIPOTHBI/IEHHUEM;

B) UCTOUHUK C OOJBIIMM BHYTPEHHUM COTMPOTHBIIEHHEM.

3. OnpenieiuTh TOK I, TOJXOASINH K Y3/Ty LITIH TIOCTOSIHHOTO TOKA, eC/IA TOKU B BeTBsAX: 1 =-2 A, [, =4 A,
L=6AL=-4A,=1A.
a) 15 A; 0)5A; B) -5 A, r)-15 A.

4. AMmuTyga cuHycoujanbHoro HampsbkeHus 100 B, HauanbHas ¢asa ¢= - 60° uactora 50 I'y. 3amurure
ypaBHeHHEe MTHOBEHHOT'O 3HaueHUs 3TOT'0 HarpsDKeHUsI.

a) u=100 cos(-60°t); 6) u=100 sin (50t - 60°);

B) u=100 sin (341t-60°); 1) u=100 cos (314t + 60°).

5.CumMeTpyYHasi Harpy3ka coefiiHeHa TPeyrojbHUKOM. IIpy u3mepeHuH (pa3HOTO TOKa amIiepMeTp IoKasan -
10 A. Hatigure TOK B TMHEMHOM IIPOBOJE.
a)10A; 0)17,3A; B)14,14A; r1)20A.

6. JIamMIibl HaKa/IMBaHWsI C HOMHUHA/IBHBIM HanpsbkeHueM 220 B Bk/touaroT B Tpex(asHyo ceThb ¢ HamnpsbkeHueM 220
B. Onpegenuts cxemy coejJUHEeHHs J1aMIl.
a) TPeXIIPOBO/IHOM 3Be37I0H;  0) UeThIPEXTIPOBO/HOM 3BE3/I0H;  B) TPEYTOJILHUKOM.

7. UeM NPUHLUIHAIBHO OTIMYAeTCsl aBTOTpaHC(OpMaTopkl OT TpaHcdhopmaropa?
a) MaseIM Ko3dduimeHTOM TpaHchopMalvu;

0) BO3MOXHOCTBIO M3MeHeHus1 KodddurmenTa TpaHchopmaryy;

B) 3/IeKTPUYECKUM COeJMHEHHEeM MepBUYHON M BTOPUUHOM Lierei.

8. Uto sIB/IsSIeTCS KAaTOZOM BaKyyMHOTO (poTO3/1eMeHTa?
a) HUKeJIMHOBasi MPOBOJIOKA;

0) ryIeHKa M3 TOTyTPOBOIHUKOBOTO MaTepHara;

B) TOHKUH CJIOM 11leJT0UHO3eMe/TbHOTO MeTaJifa.

9. ®dyHKIMOHANEHBIN 6710k OBM mipe/jHa3HaueHHBIH /1711 XpaHeHUss OCHOBHOTO MacCHBa MH(GOPMaIy Ha3bIBaeTCs:
a) orepaTMBHOe 3aTllOMUHaoIIlee YCTPOMCTBO;  6) YCTPOICTBO yIpaB/ieHus;
B) apu(MeTHUeCKoe YCTPONCTBO; T') BHeIIIHee 3allOMUHaloIIiee yCTPOUCTBO.

10. K Tpexda3sHoii ceTu C JMHEMHbIM HampsbkeHueM 127 B mogkmoueHa CUMMeTpUYHAasi Harpyska, akTHBHOE
COTIpOTHB/eHUe KOTOpol B Kaxkzaol dasze 110 Owm, a unayktuBHOoe 60 OM. Haiinute da3Hble TOKM U HarpsDKeHUs!

TIpY BK/TIFOUEHUU Harpy3KH «TPeyroJbHAKOM» ?

ITpenogaBaresnb @.1.0.
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MunncrepcrBo Tpascnopra Poccuiickoit ®@epepanun
®epepaibHOE areHTCTBO Ke1e3HO/J0PO0KHOI0 TPaHCIIopTa
®deepanbHOe FOCyAAPCTBEHHOE 010/PKeTHOe 00pa3oBaTe/IbHOe
y4pexJeHue BbICIIero 00pa3oBaHus
«IIpHUBO/DKCKHUH rocyJapCTBeHHbIH YHHBEPCUTET IyTel CO00IeHusI»

PaccmotpeHo: OJk3aMeHaMOHHBIH oustet Ne 8 YTBepxKiaro:
Ha 3ace/laHiH LIMK/I0BOM KOMHUCCHU N0 JUCLIATUIVHE HauanbHuK yueGHOTO OT/ZEe/1a
o611enpodecCHOHaNBHBIX U OI1.02. Dy1eKTPOTeXHHUKA M 3/IEKTPOHHKA ®.1.0.
MaTeMaTHUeCKUX AUCLUTINH Ji71s CrielianbHOCTH « » 20__r.
IMpotokon Ne _____ 23.02.01 Opranusauys nepeBo3oK 1
oT «__» 20__r. yTipaBjieHHe Ha TpaHcropTe (10 BUJaM)
IIpencenarens LIK I'pyniribl

©.1.0.

B 3amanusx Nel-Ne9 Heo6X01UMO BBIOpaTh MPAaBUILHBIN OTBET, 3anicaTh OYKBY oTBeTa; B Nel(0-pemmrh 3a/auy.

1. Kakoe 13 TpUBeleHHbIX YTBEpPXKAEHUM He COOTBETCTBYeT IOC/e/l0BaTelbHOMY COeJIVHEHUIO BeTBel TpHU
TIOCTOSIHHOM TOKe?

a) TOK BO BCeX 3/IeMeHTaXx LeM OZMHAKOB,

0) HampsbKeHYe Ha 3a)KMMax IIeMd paBHO CyMMe HarpsbkKeHWi Ha BCEX ero yyacTKax;

B) HalpsDKeHUe Ha BCeX 3/ieMeHTaXx Liel OAUHAKOBO M PaBHO I10 BeJIMUKMHE BXOJHOMY HaIpsDKeHUIO.

2. Tpu pe3suctopa: R;= 8 Om, R, =4 Om, R3= 6 OM coerHeHbI NTOC/Ie0BATENBHO Y BK/IKOUYEHBI B 3/IEKTPUYECKYH0
ceTb. Ecn HarnipsbkeHMe Ha pe3ucTtope R; paBHO 12 B, To HanpspkeHUe 3/1eKTPUYeCKOH CeTH paBHO:
a) 30 B; 0) 24 B; B) 36 B; r) 16 B.

3. [Ipu nocnefoBaTeNIbHOM COeJMHEHUU Pe3UCTOpa, KaTYIIKU MHYKTHBHOCTH, KOHZIeHCaTopa 0Kas3anioch, YTO TOK
oriepe)xaeT HarpsykeHue Ha HeKOTOPbIM yros. YTo MOKHO CKa3aTh O XapaKTepe Harpy3Ku?

a) mpeob1aZiaeT eMKOCTHOE COTIPOTHBIIEHNE;

0) npeobJiaflaeT UHAYKTUBHOE COTIPOTUB/IEHUE;

B) rpeobiajiaeT akTUBHOE COTIPOTHB/IEHHE, 8 UHAYKTUBHOE Y eMKOCTHOE COTIPOTUB/IEHHS PaBHBI.

4. Kak U3MeHUTCS UHAYKTUBHOE COTIPOTUBJIEHUE C YMeHbIIIeHeM repro/ia?
a) He U3MEHUTCsI;  0) YMEHBIIWTCSA;  B) YBEJIUUUTCS.

5.HampspkeHre Ha 3aKMMax LieMd C Pe3UCTUBHBIM 3j71eMeHTOM u3MeHsieTcsi 1Mo 3akoHy: u=100 sin(314+30°).
OrnpefenuTe 3aKOH U3MeHEHUs TOKa B 1ieTd, ecii R=20 Owm.

a)i=5sin 314 ¢; 6) i =5 sin (314t + 30°);

B)i= 3,55 sin (314t + 30°); r)i= 3,55 sin 314t.

6. JIuHelHbIN TOK paBeH - 2,2 A. Haiigure da3Hbiii TOK, eC/Td CUMMeTPUUHAsl Harpy3ka coeZiiHeHa «3Be3/[0i».
a)2,2A; 6)1,27A; B)3,8A; r)2,5A.

7. B Tpexda3sHyo ceThb ¢ TMHelHbIM HanpsbkeHreM 380 B BkitogaroT TpexdasHbii ABUTaTENb, KaXKaast U3 00MOTOK
KoToporo paccuvtana Ha220 B. Kak ciieyeT coeTUHUTL 0OMOTKH JJBUTaTeIsI?

a) «TPeyroJILHUKOM»; 0) «3Be371011»;

B) /IBUraTeJIb HeJTb3sl BK/IIOUATh B 3TY CeTb; T') MOXXHO TPEYTOJbHUKOM, MOKHO 3Be3/I0i.

8.YKaxkuTe MoJIIPHOCTH HAIIPSDKEHUS Ha AMUTTEPE U KOJJIEKTOPE TPaH3UCTOPa TUIa P-N-P.
a) TToC, TITIOC; 0) MHHYC, TITIOC; B) IUIFOC, MUHYC; ') MUHYC, MUHYC.

9. D/eKTpOHHBIe YCTPOMCTBA, MpeoOpasyloliyde TMOCTOSIHHOe HalpsDkeHHe B IlepeMeHHOe HarpspKeHue,
Ha3bIBaIOTCS:
a) BBITIPSIMUTEISIMU; 0) vHBepTOpaMmuy; B) CTabUIUTPOHAMU; r) punbTpamu.

10. Yemy paBHO oOlee COMpPOTHB/IEHWE LeMM W3 8 TOC/IeOBaTeNbHO COEeJUHEHHBIX pPe3UCTOpPOB, eCid
COTIPOTUBJIEHHE KaXK0r0 U3 HUX Ha 50 OM Oosibliie Mpe/bIyINero, a CONPOTHURIEHHE MepBOro pesuctopa R;=200

Owm? HatiTy HampsbkeHHe Ha BOCbMOM pe3ucTope Rg, ecyid HampsbkeHUe ruTtaHus ernu 220 B.
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MunncrepcrBo Tpascnopra Poccuiickoit ®@epepanun
®epepaibHOE areHTCTBO Ke1e3HO/J0PO0KHOI0 TPaHCIIopTa
®deepanbHOe FOCyAAPCTBEHHOE 010/PKeTHOe 00pa3oBaTe/IbHOe
y4pexJeHue BbICIIero 00pa3oBaHus
«IIpHUBO/DKCKHUH rocyJapCTBeHHbIH YHHBEPCUTET IyTel CO00IeHusI»

PaccmotpeHo: OJk3aMeHaMOHHBIH oustet Ne 9 YTBepxKiaro:
Ha 3ace/laHiH LIMK/I0BOM KOMHUCCHU N0 JUCLIATUIVHE HauanbHuK yueGHOTO OT/ZEe/1a
o611enpodecCHOHaNBHBIX U OI1.02. Dy1eKTPOTeXHHUKA M 3/IEKTPOHHKA ®.1.0.
MaTeMaTHUeCKUX AUCLUTINH Ji71s CrielianbHOCTH « » 20__r.
IMpotokon Ne _____ 23.02.01 Opranusauys nepeBo3oK 1
oT «__» 20__r. yTipaBjieHHe Ha TpaHcropTe (10 BUJaM)
IIpencenarens LIK I'pyniribl

©.1.0.

B 3amanusx Nel-Ne9 Heo6X01UMO BBIOpaTh MPAaBUILHBIN OTBET, 3anicaTh OYKBY oTBeTa; B Nel(0-pemmrh 3a/auy.

1. ITo KakOMy 3aKOHY MOJKHO OIpe/ieJIUTh CUIYy, C KOTOPOM MarHUTHOe ToJie AelCTBYeT Ha MPOBOAHUK C TOKOM?
a) 3akoHy Oma; 0) 3akoHy Amrepa; B) 3akoHYy /[xoyns-JleHija; T) 3akoHy KysnoHa.

2. Kakoe 13 npyBe/IeHHBbIX yTBEPKJeHUI He COOTBETCTBYeT Iapajie/lbHOMY COeJUHEeHHUIO BeTBel MpHU MOCTOSIHHOM
TOKe?

a) TOK B TIOABO/ISIIIIel 1L|eNM paBeH CyMMe TOKOB BO BCeX 3jIeMeHTax Lielu;

0) HampsDKeHUe Ha 3a)KUMax 1[eTT paBHO CyMMe HalpsDKeHHWM Ha BCEX ero yJyacTKax;

B) HarpsbKeHWe Ha BCeX 3/IeMeHTax Liely OAUHAKOBO U PaBHO IO Be/IMUKMHE BXOJHOMY HaIpsDKEHUIO.

3. Omnpefienuth 06lijee CONPOTHBIIEHYE 1ieNU TIPU Mapasjie/lbHOM COeIMHEHUU 2-X TI0TpeOuTesel, CONpOTUB/IEHe
KoTopbIx 1o 100 Om?
a) 200 Owm; 6)500m; B)100M; T1)0,2 Om.

4. MolHOCTb fBUTaTesIs OCTOSHHOro Toka 1,5 KBT. ITosie3Hass MOIHOCTB, OT/aBaeMast B Harpysky, 1,125 kBT.
Omnpepenure KIIII neuraress.
a) 0,8; 6) 0,75; B) 0,7; r) 0,85.

5.KaryIika ¢ MHAYKTUBHOCTBIO L MOJK/IIOYeHa K UCTOUHUKY CUHYCOHM/JA/TBHOTO HarpspkeHUst. Kak M3MeHUTCS TOK
B KaTYIIIKe, eC/TM YaCTOTa UCTOUYHHKA YBETUUUTCS B 3 pa3a?
a) yMeHBILIUTCS B 3 pasa; 0) yBenuuutcs B 3 pasa; B) yBeJIMUMTCS B 9 pas; T) He U3MEHUTCS.

6. O6MOTKHM Tpex(a3HOro reHepaTopa COeJUHEHBI «3Be3/10k». CKOMBKO JIMHEHHBIX  TMPOBOJOB  TMOJAXOMUT K
reHeparopy?
a) 3; 0) 4; B) 2; r) 6.

7.Kakoti pexkuM paboThl TpaHChOpMaTOpa TO3BOJISET OTIPe/IeNUTh KO3QQUIHEHT TpaHCHopMaryu?
a) peKUM HarpysKu; 0) peXXrM X0JI0CTOTO X07a;
B) peXUM KOPOTKOTO 3aMbIKaHUS; I') HYA OJWH U3 TIepeurc/ieHHbIX.

8. Kaxk u3MeHWTCS yacToTa BpallleHWsT MarHMTHOIO I10JI1 [pPU YBeJMYEeHUM Map II0H0COB aCHHXPOHHOIO
Tpex{a3Horo JBUraTesIsi?
a) yBeINUYUTCS; 0) YMEHBIINTCS; B) OCTaHeTCs IpeKHeM.

9. Kak Ha3bIBalOT CpefHWI C/I0H Y OUTIONSPHBIX TPAH3UCTOPOB?
a) CTOoK; 6) UCTOK; B) 6a3a; T') KOJIJIEKTOP.

10. K Tpexda3Hoil ceTu ¢ NMHEeWHbIM HampsbkeHueMm 220 B mojk/iroueHa CHUMMeTpPUYHAsi Harpy3ka, aKTHBHOE

COTIPOTHBJIEHHE KOTOPOU B Kaxxou (aze 180 Om, a emkoctHoe 150 Om. Haiity (ha3HbIe TOKM W HarpsKeHHs Mpy
BKJ/IFOUEHUM Harpy3KH «3Be370M»?
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MunncrepcrBo Tpascnopra Poccuiickoit ®@epepanun
®epepaibHOE areHTCTBO Ke1e3HO/J0PO0KHOI0 TPaHCIIopTa
®deepanbHOe FOCyAAPCTBEHHOE 010/PKeTHOe 00pa3oBaTe/IbHOe
y4pexJeHue BbICIIero 00pa3oBaHus
«IIpHUBO/DKCKHUH rocyJapCTBeHHbIH YHHBEPCUTET IyTel CO00IeHusI»

PaccmotpeHo: Ok3ameHanuoHHbIH 0ustet Ne 10 YTBepxKiaro:
Ha 3ace/laHiH LIMK/I0BOM KOMHUCCHU N0 JUCLIATUIVHE HauanbHuK yueGHOTO OT/ZEe/1a
o611enpodecCHOHaNBHBIX U OI1.02. Dy1eKTPOTeXHHUKA M 3/IEKTPOHHKA ®.1.0.
MaTeMaTHUeCKUX AUCLUTINH Ji71s CrielianbHOCTH « » 20__r.
IMpotokon Ne _____ 23.02.01 Opranusauys nepeBo3oK 1
oT «__» 20__r. yTipaBjieHHe Ha TpaHcropTe (10 BUJaM)
IIpencenarens LIK I'pyniribl

©.1.0.

B 3amanusx Nel-Ne9 Heo6X01UMO BBIOpaTh MPAaBUILHBIN OTBET, 3anicaTh OYKBY oTBeTa; B Nel(0-pemmrh 3a/auy.

1. B 3nekTpuueckyr LeNb Iapa/ule/ibHO BK/IKOYeHbl ABa pe3ucropa c¢ compotusieHneM 20 Om m 80 Owm.
Hanpsokenue Ha Bxoze 120 B. Onpesiesiute TOK Ha Hepa3BeTB/IEHHOM YUacTKe.
a) 1,2 A; 0) 0,83 A; B) 7,5 A; r) 6A;

2. B asiekTprueckoi cxeme /1Ba Pe3WCTUBHBIX 3/IEMEHTa COeIMHEHBI TI0C/Ie[ioBaTelbHO. UeMy paBHO HampshkeHue
Ha Bxoge 1ipu cune toka 0,1 A, eciu Ry = 100 Om; R, = 200 Om?
a) 10 B; 6) 300 B; B)3B; r) 30 B.

3. Ipu Kako¥i cHjie TOKA BBIFOZHEe Tepe/jaBaTh 3JIeKTPUUECKYI0 SHEPIUI0 B JIMHUU 3JIEKTPOTIepe/iau Mpy 3aJ,aHHON
MOII[HOCTH?
a) MaJIoii; 0) 60bI1ION; B) Oe3pasmmuHo.

4. Kak M3MeHUTCS HalpsbKeHWe Ha BXOJHBIX 3a)KMMax 3JIeKTPUUYECKOW LIeMM TOCTOSSHHOTO TOKAa C aKTUBHBIM
371eMeHTOM, eCJIU Mapas/e/lbHO UCXOAHOMY 3/IeMeHTY BKJTFOUMTS eI1lé O/IMH 3/1eMeHT?
a) He U3MEeHUTCS; 0) YMEeHBIIHUTCS; B) YBEIUUHUTCS; T) /151 OTBeTa HeJOCTaTOYHO JaHHBIX.

5. Llenb nepeMeHHOT0 TOKa COZEP>KUT KaTyLIKy UHAYKTUBHOCTHU. Kak n3meHseTcsi o ¢a3e TOK U HamnpshkeHHUe B
3TOM Lenu?

a) TOK oIlepe)kaeT HarpsbKeHue Ha yron m/2;

0) HanpspKeHUe U TOK COBMAZAOT 110 (ase;

B) HarpsbKeHYe orepeskaeT TOK Ha yroJ 1i/2.

6. OnpesesiuTe Nepyuoz, CUrHasa, eCcu YacToTa CUHyconanbHoro Toka 400 I'o.
a) 400 c; 0) 1,4 c; B) 0,0025 c; r) 40 c.

7. B cumMmeTpuuHoO Tpexda3HoM Lemnu JMHelHbIH ToK 2,2 A. PaccuuratiTe (a3Hbiii TOK, eC/id Harpy3ka coefiiHeHa
«TPeyTroJIbHAKOM».
a) 2,2 A; 0) 1,27 A, B) 3,8 A; r)2,5A.

8. O6mMoTKM Tpex(aszHOro TeHepaTopa COeIUHeHbI «3Be3/10i». CKOMbKO HEHTpalbHBIX MTPOBOJOB  TMOJXOAUT K
reHepaTopy?

a) 3; 06)4; B)2; 1)l

9.B 1noneBbIX TPAaH3UCTOPAX 3/IeMEHT, OT KOTOPOTO ABVXKYTCS 3apsi/ibl, Ha3bIBAETCS:
a) CTOoK; 6) UCTOK; B) 3aTBOp; T') KaHaJl C BLICOKOU MPOBOJUMOCTBIO.

10.CuHycouasbHO 3MEHSIIOIeCs TOKU Tpe/iCTaB/IeHbl CeIyIOIIUMHY BblpakeHUsiMU i;=0,5sin(314t+45°),
i,=0,8sin(314t+90°). OnpeenuTe MPHU MOMOIIU BEKTOPHOH JHUarpaMMbl 0OLIUH TOK (efCTByOIee 3HaUEHHe).
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MunncrepcrBo Tpascnopra Poccuiickoit ®@epepanun
®epepaibHOE areHTCTBO Ke1e3HO/J0PO0KHOI0 TPaHCIIopTa
®deepanbHOe FOCyAAPCTBEHHOE 010/PKeTHOe 00pa3oBaTe/IbHOe
y4pexJeHue BbICIIero 00pa3oBaHus
«IIpHUBO/DKCKHUH rocyJapCTBeHHbIH YHHBEPCUTET IyTel CO00IeHusI»

PaccmotpeHo: Ok3ameHaruoHHbIH 0user Ne 11 YTBepxKiaro:
Ha 3ace/laHiH LIMK/I0BOM KOMHUCCHU N0 JUCLIATUIVHE HauanbHuK yueGHOTO OT/ZEe/1a
o611enpodecCHOHaNBHBIX U OI1.02. Dy1eKTPOTeXHHUKA M 3/IEKTPOHHKA ®.1.0.
MaTeMaTHUeCKUX AUCLUTINH Ji71s CrielianbHOCTH « » 20__r.
IMpotokon Ne _____ 23.02.01 Opranusauys nepeBo3oK 1
oT «__» 20__r. yTipaBjieHHe Ha TpaHcropTe (10 BUJaM)
IIpencenarens LIK I'pyniribl

©.1.0.

B 3amanusx Nel-Ne9 Heo6X01UMO BBIOpaTh MPAaBUILHBIN OTBET, 3anicaTh OYKBY oTBeTa; B Nel(0-pemmrh 3a/auy.

1.Kakoii 13 mpoBO/IOB OAMHAKOBO JUaMeTpa M [JIMHbI CH/IbHee HarpeBaeTcs — MeJHbINA WK CTabHOU MIPY OJHOM U
TOM JKe cusie ToKa? Y/ie/bHoe CconpoTtuBienre Meau - 1,7 - 10°0m-M, cramu - 12 - 10°0m-M.

a) Me/IHbIN; 0) cTa/MbHOM; B) o0a MpoBO/ia HAarpeBaroTCs OJJUHAKOBO;

I') HU KaKOW 13 MTPOBO/IOB He HarpeBaeTCs.

2.0mpeiennTh 00lljee COMPOTHB/IEHHE LIeNH NPY IapasjiellbHOM COeJMHEeHUH 2-X ToTpebuTesield, COIPOTHBIEHNEe
KOTOpBIX 110 50 Om?
a)1000m; 6)500Mm; B)250M; T1)0,20M.

3. Kakoii criocob coefiiHeHUsI HICTOYHHKOB MO3BOJIsIeT YBEJIMUUTh HalpsUKeHne?
a) rocnesioBaTesIbHOE COeivHeHNe; 0) MmapasieNlbHOe CoejMHEeHHe;  B) CMellIaHHOe COefIMHeHNe;
T') HY KaKO# 13 Tepeurc/IeHHBIX CrIoco00B.

4. YKa)KuTe TlapamMeTp TlepeMeHHOT0 TOKa, OT KOTOPOTO 3aBUCHUT UHYKTHBHOE COMIPOTUB/IEHHE KaTYIIKH.
a) [leMCTBYyIOLee 3HaUeHNe TOKa; 0) HauasibHas asa ToKa;
B) TlepHo/] lepeMeHHOT0 TOKa; I') MaKCHMa/bHOe 3HaueHue ToKa.

5. TosiHast moTpebasieMasi MOIHOCTb Harpy3ku S= 140 kBA, a aktuBHas MoiiHocTe P= 105 kBT. Onpenenure
K03(purLeHT Harpy3KHu.
a) cos ¢=0,75; 6) cos 9 =0,35; B)cos=0,55; T1)coso=0,9.

6. B TpexdasHyto ceTh C muHeHHbIM HanpspkeHueM 380 B Bk/touaroT Tpex¢asHblid ABUTATe b, KaXKast U3 00MOTOK
KOTOporo paccuvTtana Ha 220 B. Kak ciiefiyet coeiMHUTL 0OMOTKH [IBUTATeISI?

a) TpeyroJabHUKOM; 0) 3Be3zoii; B) /IBUraTeJb HeJTb3sl BK/IIOUATh B 3TY CeTb;

T') MOXKHO TPeYTrOJIbHUKOM, MOKHO 3Be3/[0M.

7. YacroTa Bpall|eH!s] MarHUTHOTO T0JI1 aCHHXPOoHHOro Asuraresss 1200 o6/muH. YacToTa BpaljeHust poTopa
1150 06/mMuH. Onpeie/IMTh CKOJIbKEHHUE.,

a) 40; 0) 0,4, B) 4; r) 0,04.

8. CKOMBKO p-n Mepexo/ioB Y TUpUCTOpa?
a) oJuH; 0) 1Ba; B) TpY; T') UeThIpe.

9. YnpassisieMble BBINPSIMUTENH BBITIOIHSIOTCS Ha Oase:
a) MO/I0B; 0) MoJIeBBIX TPAaH3UCTOPOB; B) OUITOJISIPHBIX TPaH3UCTOPOB; I') TUPUCTOPOB.

10. HaiizuTe BblpakeHUe JjIs1 MTHOBEHHOI'O 3HayeHUs TOKa B LieNM C KaTYIIKONH MHAYKTUBHOCTbIO L= 0,4 I'H,
KOTOpas MOJIK/IF0UeHa K UCTOUHUKY MepeMeHHOro HamnpspkeHus 220 B, uacroroii 50 I'w.
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MunncrepcrBo Tpascnopra Poccuiickoit ®@epepanun
®epepaibHOE areHTCTBO Ke1e3HO/J0PO0KHOI0 TPaHCIIopTa
®deepanbHOe FOCyAAPCTBEHHOE 010/PKeTHOe 00pa3oBaTe/IbHOe
y4pexJeHue BbICIIero 00pa3oBaHus
«IIpHUBO/DKCKHUH rocyJapCTBeHHbIH YHHBEPCUTET IyTel CO00IeHusI»

PaccmotpeHo: Ok3ameHanuoOHHBIH O0ustet Ne 12 YTBepxKiaro:
Ha 3ace/laHiH LIMK/I0BOM KOMHUCCHU N0 JUCLIATUIVHE HauanbHuK yueGHOTO OT/ZEe/1a
o611enpodecCHOHaNBHBIX U OI1.02. Dy1eKTPOTeXHHUKA M 3/IEKTPOHHKA ®.1.0.
MaTeMaTHUeCKUX AUCLUTINH Ji71s CrielianbHOCTH « » 20__r.
IMpotokon Ne _____ 23.02.01 Opranusauys nepeBo3oK 1
oT «__» 20__r. yTipaBjieHHe Ha TpaHcropTe (10 BUJaM)
IIpencenarens LIK I'pyniribl

©.1.0.

B 3amanusx Nel-Ne9 Heo6X01UMO BBIOpaTh MPAaBUILHBIN OTBET, 3anicaTh OYKBY oTBeTa; B Nel(0-pemmrh 3a/auy.

1. Kakoil U3 TIpPOBO/IOB O/JMHAKOBOTO CeUeHUsI U3 OJHOTO M TOTO >Ke MaTeprajia, HO pa3HOM [MHBI, CUIbHee
HarpeBaeTCs TIPY OZIHOM U TOM JKe TOKe?

a) oba MpoBo/ja HarpeBarTCsl OAUHAKOBO;

0) cubHee HarpeBaeTcs MPOBO/, OOJIbINEH JTUHEI;

B) CU/IbHEE HarpeBaeTCs MPOBO/ MEHBINEH JIJTUHBL.

2. B snekTpuyeckyro Lienb MOC/Ief0BaTe/lbHO BK/IIOUEHHI ABa pe3rctopa ¢ conportuBieHrneM 10 Om u 50 Owm.
Hanpspokenune Ha Bxoze 120 B. OnpegenuTe TOK B LieNH.
a)0,5A; 0)2A; B)144A; r)4A.

3. DJIeKTpUUeCcKoe COTNpOTHB/IeHue ueoBedeckoro Teja 3000 Om. Kakoli TOK NpoXOAUT uepe3 Hero, ecivd 4ejioBeK
HaxoJuTcs nof HanpsbkeHrem 380 B?
a) 190 MA; 0) 127 MA; B) 20 MA; r) 7,9 MA.

4. Kak m3MeHHTCS ¢ABUT (ha3 MeK/ly HarpspkKeHHeM U TOKOM Ha KaTyIIKe MHAYKTHBHOCTH, ecyii 00a eé rmapameTpa
(R 1 X1) oiHOBpPeMeHHO yBen4aTcs B ZiBa pasa?

a) yMeHBILWTCS B [IBa pasa; 0) yBenMuuTCs B ZiBa pasa;

B) YMEHBILINUTCS B YeThIpe pa3a; TI) He U3MEHUTCH.

5. Kak n3MeHUTCS Mepuoj, CHHYCOM/IabHOTO CUTHasla TP YMeHbIIIeHWH YacToThl B 3 pa3a?
a) mepyoJ, He U3MEeHUTCS; 0) mepuo/; yBesTMUMTCA B 3 pasa;
B) TIepHO/l YMEHBIIIUTCSA B 3 pa3a; T') Iepyo/i yBeIUUUTCA B 9 pas.

6. CuMMeTpUuHasi Harpy3ka COeJMHeHa «TpeyroJbHUKOM». JIMHeliHOe HampsbkeHuWe paBHO 220 B. Haibigurte
(hasHoe HarpspKeHue.
a) 127 B; 0)220 B; B)380 B.

7. JIuHeUlHbIN TOK paBeH - 2,2 A. PaccunratiTe da3HbIl TOK, eC/TH CUMMeTPUYHAs Harpy3Ka COeJJMHeHa «3Be370i».
a) 2,2 A; 0) 1,27 A, B) 3,8 A; r)2,5A.

8. ¥Y cuororo opHodasHoro TpaHcopmaropa HOMUHAIBHOE HarpsbkeHre Ha Bxoze 5000 B, Ha Beixoge 200 B.
Onpezenuth Ko3hduimeAT TpaHCchopMaIy.
a) 25; 0) 0,04; B)4; r) 250.

9. [lns1 BLIMpsiMJIeHs] TIepEMEeHHOT0 HallpsDKeHHs TIPUMEHSIFOT:
a) ogHO(Ma3HbIe BRIMPAMUTENN; 0) MHOTO(A3HbIEe BLIPSIMUTE/TH;
B) MOCTOBBI€ BBINPSIMUTEIH; I') BCe Mepeyurc/ieHHbIe.

10. Kakast MOIIIHOCTb pacXOAyeTcs B COeMHUTE/bHBIX NTPOBO/AX, eC/IM HanpspkeHHue Ha Harpyske 180 B, a Tok B
tenu 50 MA? DnekTpyuecKas Lielb Nofk/aoueHa K uctouyHuky ¢ 31C E= 200B 1 BHyTpeHHHM CONPOTUBIEHUEM

I'en= 40 OM.
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MunncrepcrBo Tpascnopra Poccuiickoit ®@epepanun
®epepaibHOE areHTCTBO Ke1e3HO/J0PO0KHOI0 TPaHCIIopTa
®deepanbHOe FOCyAAPCTBEHHOE 010/PKeTHOe 00pa3oBaTe/IbHOe
y4pexJeHue BbICIIero 00pa3oBaHus
«IIpHUBO/DKCKHUH rocyJapCTBeHHbIH YHHBEPCUTET IyTel CO00IeHusI»

PaccmotpeHo: Ok3ameHanuoHHbIH 0ustet Ne 13 YTBepxKiaro:
Ha 3ace/laHiH LIMK/I0BOM KOMHUCCHU N0 JUCLIATUIVHE HauanbHuK yueGHOTO OT/ZEe/1a
o611enpodecCHOHaNBHBIX U OI1.02. Dy1eKTPOTeXHHUKA M 3/IEKTPOHHKA ®.1.0.
MaTeMaTHUeCKUX AUCLUTINH Ji71s CrielianbHOCTH « » 20__r.
IMpotokon Ne _____ 23.02.01 Opranusauys nepeBo3oK 1
oT «__» 20__r. yTipaBjieHHe Ha TpaHcropTe (10 BUJaM)
IIpencenarens LIK I'pyniribl

©.1.0.

B 3amanusx Nel-Ne9 Heo6X01UMO BBIOpaTh MPAaBUILHBIN OTBET, 3anicaTh OYKBY oTBeTa; B Nel(0-pemmrh 3a/auy.

1. Kakoil U3 MPOBOZIOB OJVUHAKOBOW [JIMHBI M3 OZHOTO W TOTO K€ MaTepuasa, HO Pa3HOro JUaMeTpa, MeHbIIe
HarpeBaeTcst TIPU OTHOM U TOM JKe TOKe?

a) oba MpoBO/ia HarPeBaOTCs OJUHAKORBO;

6) mpoBo/ C GOBIIMM AUAMETPOM;

B) MPOBO/I C MEHBIIINUM JIMaMeTPOM.

2. [Ba pe3ucropa: R;= 10 Om, R,=5 OM coeiviHeHEbI 110C/Ie0BaTe/IbHO Y BK/IFOUEHbI B JIEKTPUYECKYIO ceTb. Ecim
HanpspkeHHue Ha pe3uctope R, paBHo 10B, To HanpsbkeHMe 3/1eKTpUYECKON CEeTH PaBHO:
a) 30 B; 0)24B; B)36B; r) 16 B.

3. B 3nekTpuueckyro Liellb Iapajjie/lbHO BKJ/IIOUEHBI [Ba pesucropa ¢ conporusieHreM 20 Om u 240 Owm.
Hanpspkenne Ha Bxofie 120 B. Onpefienite TOK B KaXK/IOM pe3UCTOpe.
a)6 Au2A; 6) 0,17 Au0,5A; B) 6 Aul0,5 A; r) 0,17Au?2A.

4. TIpu moc/ie[0BaTe/IbHOM COeAMHEHHUH Pe3UCTOpPa, KaTYIIKH WHAYKTUBHOCTH, KOH/IEHCATOPa 0Ka3aoCh, UTO TOK
OTCTaeT OT HAIMpPsDKEeHUs] Ha HEKOTOPBIH yroj. UTo MOXKHO CKa3aTh O XapakTepe Harpy3Ku?

a) npeo6/1aZlaeT eMKOCTHOE COTIPOTUB/IEHHE;

0) npeob/ajaeT UHAYKTUBHOE COTIPOTUB/IEHUE;

B) npeobJ/1a/jaeT aKTUBHOE COTIPOTUB/IEHHE, a MHAYKTUBHOE Y eMKOCTHOE COMPOTHB/IEHHS] PaBHbI.

5. YKaxkuTe mapaMeTp riepeMeHHOT0 TOKa, OT KOTOPOT'O 3aBUCUT eMKOCTHO€ COTIPOTHBIIEHHE.
a) JIeNCTBYIOIIee 3HaUeHNe HaTPsKeHMS; 0) Haua/bHas (hasa TOKa;
B) YaCcTOTa MepeMeHHOI'0 TOKa; ') MaKCHMa/IbHOe 3HaueHue ToKa.

6. Harpy3ka coeuHeHa «3Be3/10ii». B KakoM ci/lydae TOK B HyJIeBOM IPOBO/ie paBeH 07?
a) Mpu CUMMeTPUYHOM Harpy3sKe; 0) Mpy HECUMMETPUUYHOH Harpy3ke.

7. B Tpexda3sHyio CeThb C IMHeHHbIM HarnpspkeHreM 220 B Bk/ouaroT TpexdasHblii ABATaTe/lb, KaXKaast U3 00MOTOK
KOTOporo paccuutana Ha 127 B. Kak cnefiyeT coe/JMHUTE OOMOTKH JBUTATEISI?

a) «TPeyro/IbHUKOM»; 0) «3Be3/0M»;

B) /IBUTraTeJb HeJb3s BK/IIOUATh B 3TY CeTb; T') MO>KHO TPeYTrOJIbHUKOM, MOXKHO 3Be3/[0M.

8.YKaxknTe MoJIIPHOCTh HATNPSDKEHUS HA SMUTTEPE U KOJJIEKTOPe TPaH3MCTOpa TUIA N-p-N.
a) TIoc, TG, 0) MUHYC, ILTIOC; B) IJTFOC, MMHYC; ') MUHYC, MUHYC.

9. OnekTpoab! hOTOpe3nCTOpa BBIOIHEHbBI U3:
a) meay; 0) TIaTHHBL; B) XeJie3a; r) cepebpa.

10. K TpexdasHoil cetu ¢ nvHelHbIM HampsbkeHueMm 380 B mojkmroueHa cCMMMeTpUYHasi Harpyska, akTHBHOE
COTIPOTHB/IeHUe KOTOpol B Kakaoi ¢asze 250 Om, a emkocTHoe 100 Om. Haiinure dasHble TOKM U HalpsbKeHHs

TIPY BK/TFOUEHWUH Harpy3KH «TPeyTOIbHUKOM»?
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MunncrepcrBo Tpascnopra Poccuiickoit ®@epepanun
®epepaibHOE areHTCTBO Ke1e3HO/J0PO0KHOI0 TPaHCIIopTa
®deepanbHOe FOCyAAPCTBEHHOE 010/PKeTHOe 00pa3oBaTe/IbHOe
y4pexJeHue BbICIIero 00pa3oBaHus
«IIpHUBO/DKCKHUH rocyJapCTBeHHbIH YHHBEPCUTET IyTel CO00IeHusI»

PaccmotpeHo: OJk3ameHanuoHHbIH oustet Ne 14 YTBepxKiaro:
Ha 3ace/laHiH LIMK/I0BOM KOMHUCCHU N0 JUCLIATUIVHE HauanbHuK yueGHOTO OT/ZEe/1a
o611enpodecCHOHaNBHBIX U OI1.02. Dy1eKTPOTeXHHUKA M 3/IEKTPOHHKA ®.1.0.
MaTeMaTHUeCKUX AUCLUTINH Ji71s CrielianbHOCTH « » 20__r.
IMpotokon Ne _____ 23.02.01 Opranusauys nepeBo3oK 1
oT «__» 20__r. yTipaBjieHHe Ha TpaHcropTe (10 BUJaM)
IIpencenarens LIK I'pyniribl

©.1.0.

B 3aganusx Nel-Ne9 Heo6X01uMO BBIOpaTh NIPAaBUILHBIN OTBET, 3anucaTh OYKBY oTBeTa; B Nel(0-pemmTh 3a/a4y.
1. B Kakux cayuasix IpyUx0JUThCS TPUMEHSITh Mlapasijie/ibHOe coeuHeHHe KOH/IeHCaTOPOB?
a) Z1s1 MO/TyueHUst OOJIBIIIUX €EMKOCTEH;
0) /71 y/TydIlieHus 3ariaca TIPOYHOCTH U30JISIIMN KOH/IEHCATOopa;
B) ZIJIs1 TIO/TyYeHUsT Masiol EMKOCTH.

2. B snekTpuueckoil ceTH IOCTOSHHOTO TOKA HarlpsDKeHMe Ha 3akKUMax MCTOYHMKA 3/1eKTposHepruun 35 B.
Hamnpspkenue Ha 3axuMax rnotpedurens 34 B. OnpeennTh MMOTEPIO HAIPSDKEHMSL.
a) 1 %; 0) 2 %; B) 3 %; r) 4 %.

3. B anexTpuueckyro Lienk Noc/ae10BaTeIsHO BKIKOUEHbI TPU pe3ncTopa ¢ conpotusienrnemM 10 Om, 120 Om u 110
Owm. Hanpspkenue Ha Bxoze 120 B. OnpegenuTe TOK B LIENH.
a)40A; ©6)1A; B)O5A; 1)2A.

4. Cxema COCTOMT W3 OJJHOTO Pe3UCTUBHOIO 3jieMeHTa ¢ compotuBieHMeM R = 55 Owm. HampsbkeHue Ha eé
3akuMax u= 220 sin 628t. OnpegenvTe roKasaHydsg amrepMeTpa U BOJbTMeTpa.

a)l =4 A, U=220B; 6)1=2,8 A, U=156 B;

B)[=2,8 A, U=220B; r)[=4A, U=156B.

5. Kongencarop eMkocTtbio C MOAK/IOUEH K MCTOYHUKY CHUHYCOWJA/IBHOIO TOKa. Kak H3MEeHUTCs TOK B
KOH/IeHCaTope, eC/IM YaCTOTY CUHYCOM/Ja/IbHOT'O TOKa YMEHBIIUTE B 2 pas3a?
a) yMeHbILUTCS B 2 pasa; 0) yBenmMuuTCs B 2 pa3a; B) YBeMUUTCS B 4 pa3a;  I') OCTaHeTCs Hel3MeHHOM.

6. Jlammibl Haka/lMBaHWSI C HOMUHABHBIM HampsbkeHueMm 127 B BK/todaroT B Tpex(asHylo CeTh C HallpspKeHHeM
127 B. OnpesesiuTh CXxeMy COeJMHeHUsI JlaMIl.
a) TpPexnpoBOAHOMN 3Be3/I0M; 0) UeTHIPEXIIPOBOHON 3BE3/I0M; B) TPEYT'OJIbHUKOM.

7. UeM NPUHLUIHAIBHO OTIMYAeTCsl aBTOTpaHC(OpMaTopkl OT TpaHcdhopmaropa?
a) MaseIM Ko3dduimeHTOM TpaHchopMalvu;

0) BO3MOXHOCTBIO M3MeHeHus1 KodddurmenTa TpaHchopmaryy;

B) 3/IeKTPUYECKUM COeJMHEHHEeM MepBUYHON M BTOPUUHOM Lierei.

8. Kak wu3MeHWTCS YacToTa BpallleHWs MarHATHOTO TI0Jisl TIPH YBEJMUYEHWM Tap TIOFCOB aCHHXPOHHOTO
Tpex(a3Horo JBUraTesIsi?
a) YBeIMUYUTCS; 0) yMeHBITINTCS; B) OCTaHeTCs TIPeKHe.

9. Uto siB/ISIeTCS KAaTOAOM BaKyyMHOTO (poTO3/71EMeHTa?
a) HUKeJTMHOBAas TIPOBOJIOKA;

0) rieHKa U3 MoJIynpoBOJHUKOBOTO MaTepuara;

B) TOHKHWI CJIOM 11]eJIOUHO3eMeTbHOT0 MeTasla.

10. Yemy paBHO 0Olljee COMPOTHB/EHHE Ilenmd W3 14 TMOC/e/[0BaTeIbHO COeTUHEHHBIX DPE3UCTOPOB, €C/TH
COTIPOTHB/IEHHE KaXKA0ro 13 HUuX Ha 30 Om Ooiblile MpeAbIAYIIero, a COMPOTHRIEHHE TepBoro pesructopa R;= 300

Owm? Haligure HanpsbkeHHe Ha [ilecsiToM pe3ucrope Ry, ecyiu HanpsbkeHve nutaHus ey 220 B.
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MunncrepcrBo Tpascnopra Poccuiickoit ®@epepanun
®epepaibHOE areHTCTBO Ke1e3HO/J0PO0KHOI0 TPaHCIIopTa
®deepanbHOe FOCyAAPCTBEHHOE 010/PKeTHOe 00pa3oBaTe/IbHOe
y4pexJeHue BbICIIero 00pa3oBaHus
«IIpHUBO/DKCKHUH rocyJapCTBeHHbIH YHHBEPCUTET IyTel CO00IeHusI»

PaccmotpeHo: Ok3ameHanuoHHbIH 0ustet Ne 15 YTBepxKiaro:
Ha 3ace/laHiH LIMK/I0BOM KOMHUCCHU N0 JUCLIATUIVHE HauanbHuK yueGHOTO OT/ZEe/1a
o611enpodecCHOHaNBHBIX U OI1.02. Dy1eKTPOTeXHHUKA M 3/IEKTPOHHKA ®.1.0.
MaTeMaTHUeCKUX AUCLUTINH Ji71s CrielianbHOCTH « » 20__r.
IMpotokon Ne _____ 23.02.01 Opranusauys nepeBo3oK 1
oT «__» 20__r. yTipaBjieHHe Ha TpaHcropTe (10 BUJaM)
IIpencenarens LIK I'pyniribl

©.1.0.

B 3amanusx Nel-Ne9 Heo6X01UMO BBIOpaTh MPAaBUILHBIN OTBET, 3anicaTh OYKBY oTBeTa; B Nel(0-pemmrh 3a/auy.

1. ITo KaKOMy 3aKOHY MOYXHO OIpeJie/IUTh CUIy B3aUMOZelCTBUSA 3apsi0B?
a) 3akoHy Oma;  0) 3akoHy Amriepa;  B) 3akoHy JIkoysns-JleHia; 1) 3akoHy KynoHa.

2. Kakoti criocob coeiuHeHNs ICTOUYHMKOB TI03BOJISIET YBEJTUUNTD HaMpsDKeHHe?
a) Toc/IeJoBaTe/TbHOE COeJUHEeHWe; 0) Tapasiie/lbHOe COeZIMHEHNEe;  B) CMEIIaHHOE COe/IMHEHUE,;
I') HU KaKOM 13 MePeurC/IeHHBIX CII0CO00B.

3. MomHocTs ABUraress IOCTOSHHOrO Toka 2,6 KBT. Ilose3Hass MOIHOCTB, OTJaBaeMasi B Harpysky, 2,2 kBT.
Omnpepenute KI1JI nBuraresns.
a) 0,8; 0) 0,74, B) 0,7; r) 0,84.

4. Kak u3MeHUTCs1 ¢/IBUT (Pa3 MeX/y HampspKeHHEeM U TOKOM Ha KaTyIlTKe UHJYKTUBHOCTH, ec/ii 00a eé rapameTtpa
(R 1 X1) oAHOBpPeMeHHO yBen4aTcs B TPY pa3a’?

a) YMEHBILIUTCS B TPY pa3a;  0) YBeIMUUTCS B TPU pa3a;

B) YMEHBIUUTCS B I€BATh pa3; TI') He U3MEHUTCS.

5. Kak n3MeHUTCS Mepuo/, CHHYCOM/IabHOTO CUTHasIa TP YMeHbIIIeHWH 4acToThI B 2 pa3a?
a) MepuoJ, He U3MEHUTCS; 0) mepuoz yBenuuuTCs B 2 pasa;
B) [1€pU0/, YMEHBLIUTCS B 2 pas3a; I') [Iepuoj yBeaUuuTcs B 4 pasa.

6.CuMMeTpUYHas Harpy3Ka coeJJMHeHa TPeyroJbLHUKOM. [Tpu n3Mepenuy ¢a3HOTO TOKa aMITIepPMeTp TOoKas3al -
20 A. HaiigvTe TOK B JIMHEHHOM MPOBOZE?
a)10A; 6)11,6 A; B)346 A; T1)20A.

7. O6MOTKH Tpex¢a3HOro reHepaTopa COeAWHEHbI «TPeYrobHUKOM». CKOMbKO HeHWTpanbHBIX TPOBOJIOB
MOAXOJUT K reHepaTopy?

a) 3; 0) 4; B) 2; r) 0.

8.Kakoii pexxum paboTs! TpaHC(opMaTopa Mo3BoJIsIeT onpeennTh Ko3ddunyeHT TpaHcdopmarim?
a) pe’KUM HarpysKu; 0) peXXuM X0JIOCTOrO XO/a;

B) PeXMM KOPOTKOTO 3aMbIKaHUS; T') HUA OJUH U3 TIepeurC/IeHHbIX.

9. YrnpaB/isieMble BLIPSIMUATE/TH BBITIOHSAOTCS Ha 6ase:
a) AVO/I0B; 0) MOJIeBBIX TPAH3UCTOPOB; B) OGUTIOMSIPHBIX TPAaH3UCTOPOB; r) TUPUCTODOB.

10. K TpexdasHoil ceTu ¢ avHelHbIM HamnpsbkeHueM 220 B mojk/iroueHa CHMMeTpUYHasi Harpyska, akTUBHOE
COTIPOTHB/IEHHe KOTOpoi B Kakaou (aze 180 Om, a emkocTHOoe 60 OM. HaiiTu dhasHble TOKU U HaTIPsDKEHUs TIPH
BK/IFOUEHWU Harpy3KH «3Be3/10ii»?
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MunncrepcrBo Tpascnopra Poccuiickoit ®@epepanun
®epepaibHOE areHTCTBO Ke1e3HO/J0PO0KHOI0 TPaHCIIopTa
®deepanbHOe FOCyAAPCTBEHHOE 010/PKeTHOe 00pa3oBaTe/IbHOe
y4pexJeHue BbICIIero 00pa3oBaHus
«IIpHUBO/DKCKHUH rocyJapCTBeHHbIH YHHBEPCUTET IyTel CO00IeHusI»

PaccmotpeHo: Ok3ameHanuoHHbIH 0ustet Ne 16 YTBepxKiaro:
Ha 3ace/laHiH LIMK/I0BOM KOMHUCCHU N0 JUCLIATUIVHE HauanbHuK yueGHOTO OT/ZEe/1a
o611enpodecCHOHaNBHBIX U OI1.02. Dy1eKTPOTeXHHUKA M 3/IEKTPOHHKA ®.1.0.
MaTeMaTHUeCKUX AUCLUTINH Ji71s CrielianbHOCTH « » 20__r.
IMpotokon Ne _____ 23.02.01 Opranusauys nepeBo3oK 1
oT «__» 20__r. yTipaBjieHHe Ha TpaHcropTe (10 BUJaM)
IIpencenarens LIK I'pyniribl

©.1.0.

B 3aganusx Nel-Ne9 Heo6X01uMO BBIOpaTh NIPAaBUILHBIN OTBET, 3anucaTh OYKBY oTBeTa; B Nel(0-pemmTh 3a/a4y.

1. Kakoii W3 MPOBO/IOB OZMHAKOBOIO CEUEHHs M3 OJHOr0 W TOr0 )Ke MaTephasia, HO Pa3sHOM [JIMHBI, MeHbIIe
HarpeBaeTcst TIPU OTHOM U TOM JKe TOKe?

a) oba MpoBO/ia HarPeBaOTCs OJUHAKORBO;

0) npoBo/, 60/IbIIIEH [TVHE;

B) MPOBO/ MEHbIIIEH JI/TUHBI.

2.0mpeienuTh 001Ijee COMPOTHB/IEHHE 1IeMH TP Tapaiie/lbHOM COeAWHEHUH 2-X TIOTpeOuTesield, COTIPOTHUBIEHUEe
KOoTOpbIX 110 200 OMm?
a) 200 0m; 6)50 OmMm; B)4000Owm; 1) 100 Om.

3. Llenb mepeMeHHOr0 TOKa COAEP)KUT JiaMIly HaKaaMBaHUs W KoHZeHcaTtop. Kak u3meHsiercst mo ¢ase TOK U
HanpsDKeHUe B 3TOM Liernu?
a) TOK oriepe)kaeT HarpsbkeHHe; 0) HamlpsDKeHHe Y TOK COBIAJAl0T 110 (ase; B) HaNpsDKeHUE OrepeXxaeT TOK.

4. KonpgeHcatop eMkoCTbr0 C TIOAK/IIOUEH K MCTOYHUKY CUHYCOMZA/IBHOIO TOKAa. Kak WM3MEHUTCS TOK B
KOH/IeHCaTope, eC/IA 4aCcTOTy CUHYCOUZAIBHOIO TOKA YMEHBIIUTS B 4 pasa.
a) yMeHBILUTCS B 4 pa3a;  0) yBenmuuuTcs B 4 pa3a;  B) yBenMuuTCs B 16 pa3; T) OCTaHeTCs] HEM3MEeHHOM.

5. HamnpsbkeHre Ha 3aKuMax LielIM C Pe3UCTHBHBIM 37IeMEHTOM H3MeHsieTcsl 10 3akoHy: u = 200 sin(314+45°).
OnpefenuTe 3aKOH U3MEHEHUs TOKA B 1jeTd, ecii R = 50 Om.
a)i=4sin 314 t; 0) i= 4sin (314t + 45°); B)i=2,86sin (314t + 45°); T)i = 2,86sin 314t.

6. JIuHeitHbIN TOK paBeH - 3 A. PaccuuraiiTe ha3HbIit TOK, eC/Ti CHMMeTPUYHas Harpy3Ka CcoeZIMHeHa «3Be3Zioi».
a)3 A; 0) 5,19 A; B) 1,73A,; r) 4,23 A.

7. O6MOTKH Tpexda3HOTO reHepaTopa COeUHEHBI «3Be3/10i». CKOMbKO JIMHEWHBIX MPOBOJIOB  TOAXOAWT K
reHepaTopy?
a) 3; 0) 4; B) 2; r) 6.

8. Kakum 06pa3oM 371eMeHThbl UHTerpaibHOM MUKPOCXeMbI COeIUHSIIOT MEXKY CO00ii?
a) HarbUIeHWeM 30/I0ThIX WK aJFOMUHUEBBIX IOPOKEK uepe3 OKHAa B Macke;

0) maifKoii j1a3epHBIM TyUOM;

B) TepMOKOMITpeCCHel;

I') BCeMHU Tepevyrc/IeHHbIMU MeTOjaMu

9. ®dyHKIMOHANEHBIN 6710k OBM mipe/jHa3HaueHHBIH /1711 XpaHeHUss OCHOBHOTO MacCHBa MH(GOPMaIy Ha3bIBaeTCs:
a) orepaTUBHOe 3aTllOMUHaolIlee yCTPOMCTBO;  6) yCTPOWCTBO yIIpaB/ieHus;
B) apu(MeTHUeCKoe YCTPONCTBO; T') BHeIIIHee 3allOMUHaloIIiee yCTPOUCTBO.

10.CunycousanbHo W3MEHSTIOIIHeCs HarpsDKEeHUST TIpe/ICTaB/IeHbI CJIeIyIOTIAMH BBID)KEHUSIMU
u; = 150sin(314t + 45°), u, = 250sin(314t + 90°). Ornpegenure NpyU MOMOIIYM BEKTOPHOM AWarpaMMbl 00lijee

HarpsbkeHue ([efcTByolee 3HaueHue).
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MunncrepcrBo Tpascnopra Poccuiickoit ®@epepanun
®epepaibHOE areHTCTBO Ke1e3HO/J0PO0KHOI0 TPaHCIIopTa
®deepanbHOe FOCyAAPCTBEHHOE 010/PKeTHOe 00pa3oBaTe/IbHOe
y4pexJeHue BbICIIero 00pa3oBaHus
«IIpHUBO/DKCKHUH rocyJapCTBeHHbIH YHHBEPCUTET IyTel CO00IeHusI»

PaccmotpeHo: Ok3ameHanuoHHbIH 0ustet Ne 17 YTBepxKiaro:
Ha 3ace/laHiH LIMK/I0BOM KOMHUCCHU N0 JUCLIATUIVHE HauanbHuK yueGHOTO OT/ZEe/1a
o611enpodecCHOHaNBHBIX U OI1.02. Dy1eKTPOTeXHHUKA M 3/IEKTPOHHKA ®.1.0.
MaTeMaTHUeCKUX AUCLUTINH Ji71s CrielianbHOCTH « » 20__r.
IMpotokon Ne _____ 23.02.01 Opranusauys nepeBo3oK 1
oT «__» 20__r. yTipaBjieHHe Ha TpaHcropTe (10 BUJaM)
IIpencenarens LIK I'pyniribl

©.1.0.

B 3amanusx Nel-Ne9 Heo6X01UMO BBIOpaTh MPAaBUILHBIN OTBET, 3anicaTh OYKBY oTBeTa; B Nel(0-pemmrh 3a/auy.

1.ITo MpoBOIOYHOM CIMpa/M, COTIPOTHB/IEHHE KOTOPOU B HarpeToM coctosHur 20 Om, TeveT ToK - 0,5 A. Kakoe
KOJIMYECTBO TeIJIOThI BBIIE/IUT CITUPa/b 3a 4 MUHYTHI?
a) 20 bx;  0)2,4k/x; B) 1,2 KIDx.

2. B osnexkTpryeckyro Lielb Iapasule/lbHO BKJIIOYEHB! fiBa pesncTopa C conpoTtusieHneM 10 Om m 50 Owm.
Hanpsokenue Ha Bxozie 120 B. Onpesiesiute TOK Ha Hepa3BeTB/IEHHOM YUacCTKe.
a)28A; 0)2A; B)14,4A; 1) 0,5A.

3. [lpy KakoM HamnpsDKeHUM BBIFO/Hee IepeflaBaTh 3/1eKTPUUECKYH0 SHEepPrui0 B JIMHUM 3JeKTpoliepefau Ipy
3a/laHHOM MOILIHOCTH?
a) MOHWKeHHOM;  0) MoBBIIIEHHOM;  B) Ge3pa3nMuHO; T) 3HaueHHe HanpsbkeHus yTBepxxaeHo OCTom.

4. AMndryja cuHycougansHoro HampsbkeHust 220 B, HauanbHasi dasza @¢= - 30° wactrorta 50 I'u. 3amurmure
ypaBHeHHEe MTHOBEHHOT'O 3HaueHUs 3TOT'0 HarpsDKeHUsI.

a) u=220 cos(-30t); 6) u=220sin (50t - 30°);

B) u=220sin (341t-30°); r) u=220 cos (314t + 30°).

5. Kak u3MeHUTCS WHAYKTHBHOE COTIPOTHBJIEHHE C YMEHBIIIEHUEM YaCTOThI?
a) He U3MEHUTCS;  0) YMEHBIIUTCS; B) YBEJIUUUTCS.

6. B cummeTpruHO# Tpexda3HoM 1ienu uHeHHbINA TOK 4 A. Paccuuraiite (a3HbBIN TOK, €C/Id Harpy3ka CcoefiiHeHa
«TPeyTOTLHUKOMY.
a)4A; 0) 6,92 A; B) 2,83 A; r) 2,31 A.

7. YacToTa BpaljeHUs MarHUTHOTO TIOJIsI aCUHXPOHHOTrOo Jpwrarens 1250 o6/muH. YacToTa BpalljeHUs pPOTOpa
1200 06/mMuH. OnipeieINTh CKObKEHUE.
a) 40; 0) 0,4; B) 4, r) 0,04.

8. ¥ cunoBoro ofHodasHoro TpaHcdopmaropa HOMUHAIbHOe HarpspkeHue Ha Bxoge 4000 B, Ha Beixoge 200 B.
OmnpesenuTh K03¢duieHT TpaHCHopMaIiu.

a) 20; 6) 0,05; B) 5; r) 200.

9. Kakyto posib B 3/IeKTPOHHBIX CXeMaX BBITIO/THSAET BapHKari?
a) COTIPOTUBJIEHUS]; 0) kroua; B) UHAYKTUBHOCTY; ') éMKOCTH.

10. Haiigute BbIpa)keHWe [jii MTHOBEHHOT'O 3HAUeHUS TOKA B I[N C KOH/eHCaTOpoM eMKOCThio C=2 MKD,
KOTOPBIN TIOAK/IIOYeH K UICTOYHUKY TTepeMeHHOT0 HanpsbkeHus 220 B, wactotoit 50 I,
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MunncrepcrBo Tpascnopra Poccuiickoit ®@epepanun
®epepaibHOE areHTCTBO Ke1e3HO/J0PO0KHOI0 TPaHCIIopTa
®deepanbHOe FOCyAAPCTBEHHOE 010/PKeTHOe 00pa3oBaTe/IbHOe
y4pexJeHue BbICIIero 00pa3oBaHus
«IIpHUBO/DKCKHUH rocyJapCTBeHHbIH YHHBEPCUTET IyTel CO00IeHusI»

PaccmotpeHo: Ok3ameHanuoHHbIH 0ustet Ne 18 YTBepxKiaro:
Ha 3ace/laHiH LIMK/I0BOM KOMHUCCHU N0 JUCLIATUIVHE HauanbHuK yueGHOTO OT/ZEe/1a
o611enpodecCHOHaNBHBIX U OI1.02. Dy1eKTPOTeXHHUKA M 3/IEKTPOHHKA ®.1.0.
MaTeMaTHUeCKUX AUCLUTINH Ji71s CrielianbHOCTH « » 20__r.
IMpotokon Ne _____ 23.02.01 Opranusauys nepeBo3oK 1
oT «__» 20__r. yTipaBjieHHe Ha TpaHcropTe (10 BUJaM)
IIpencenarens LIK I'pyniribl

©.1.0.

B 3azanmsix Nel-Ne9 HeoO6XouMo BEIOpPATh MTPAaBU/IBHBINA OTBET, 3anucaTb OykBy oTBeTa; B Nel(-pemuTs 3azauy.

1. MowHocTh ABUraresis noctossHHoro toka 1,65 kKBT. Ilosie3Hasi MOIHOCTE, OTJjaBaemMasi B Harpysky, 1,25 kBT.
Onpepenure KIIJI pgBuraresis.
a) 0,8; 0) 0,76; B) 0,6; r) 0,83.

2. Tpu pesucropa: R;=50M, R,=5 Om, R3=10 OM coezjHeHbI I10C/1ej0BaTe/IbHO U BK/IFOUYEHbI B 3JIEKTPUYECKYH0
cetb. Ecu HarpskeHue Ha pesrcTope R; paBHO 10B, To HanpsbKeHHe 3/1eKTPUUeCKON CeTH paBHO:
a) 10 B; 0) 20 B; B) 30 B; r) 40 B.

3. IIpu moc/iejoBaTeIbHOM COe/JIHEHHMH Pe3HCTOpa, KaTyIIKH MHAYKTUBHOCTH, KOH/|EHCAaTOpa OKa3anoCh, YTO TOK
coBrazaer 1o (ase ¢ HarpspkeHreM. UTO MOXKHO CKa3aTh O XapaKTepe Harpy3Ku?

a) peo6siaZlaeT eMKOCTHOE COMPOTHUBIIEHHE;

0) npeo6sajjaeT UHAYKTUBHOE COMTPOTHBIIEHHE;

B) npeo6sia/jaeT akTUBHOE COMIPOTHB/IEHNE, @ UHAYKTUBHOE U eMKOCTHOE COMPOTHBIIEHUSI PaBHBL.

4.Kary1ika c MHAYKTUBHOCTEIO L MOAK/TFOUeHa K UICTOYHUKY CHHYCOM/JA/IbHOTO HarnpskeHust. Kak U3MeHUTCs TOK
B KaTyIlIKe, eCJIM YaCTOTa UCTOYHMKA YBETUYUTCS B 4 pasa?
a) YMeHbILUTCS B 4 pasa; 0) yBerunTcs B 4 pa3a;  B) yBeJIMUMTCS B 16 pa3;  T) He U3MEHUTCS.

5. Onpepgenvre repyuoj, CUrHasa, ecjid 4acToTa CuHycougansHoro Toka 200 I'n.
a) 200 c; 0)1c; B) 0,005 c; r) 20 c.

6. JIuHelHBIN TOK paBeH - 5 A. PaccuuTaiite (a3Hblii TOK, eC/li CUIMMeTPUYHAas Harpy3ka CoeZIMHeHa «3Be3/0M».
a)2,89A; 6)8,65A; B) 3,54 A; r)5A.

7. B Tpexda3sHyo CeTb C MMHEWHBIM HarpspkeHueM 220 B BK/touaroT Tpexda3sHblid ABUraTelb, KaXKaas U3 00MOTOK
KOTOpOro paccuntada Ha 127 B. Kak cieayeT coeJMHUTE 0OMOTKHU ABUTATEIA?

a)«TPeyTOIbHUKOM»; 0) «3Be3/01»; B) /IBUraTeJb HeJb3sl BK/IIOUATh B 3Ty CeTb;

') MO’KHO TPeyTOJIbHUKOM, MOXXHO 3Be3/[0M.

8. DJIeKTPOHHBIE YCTPOWCTBA, TIpeoOpasyroliye TOCTOSITHHOe HarpspkeHHe B HamnpsDKeHWe IepeMeHHOe,
Ha3bIBAOTCS:
a) BBINIPSAMUTENSIMU; 0) vHBepTOpamuy; B) CTaOU/IUTPOHAMUY; r) GuIbTpamu.

9. B Mo/IeBBIX TPAH3UCTOPAX IEMEHT, K KOTOPOMY JIBWKYTCS 3apsi/ibl Ha3bIBAETCS:
a) CTOK; 0) UCTOK; B) 3aTBOp; I') KaHaJl C BLICOKOM TTPOBOJUMOCTHIO.

10. Kakast MOIIIHOCTb pacXOZyeTcs B COeJMHUTE/BbHBIX MTPOBO/AX, eC/IM HalpsDkeHHue Ha Harpyske 225 B, a TOK B
ternu 20 MA? DneKkTpruecKas LeMb Nogk/MoueHa K uctouHrky ¢ 3C E =250B 1 BHyTpeHHUM CONPOTUB/IEHUEM
I'ei= 50 OMm.
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MunncrepcrBo Tpascnopra Poccuiickoit ®@epepanun
®epepaibHOE areHTCTBO Ke1e3HO/J0PO0KHOI0 TPaHCIIopTa
®deepanbHOe FOCyAAPCTBEHHOE 010/PKeTHOe 00pa3oBaTe/IbHOe
y4pexJeHue BbICIIero 00pa3oBaHus
«IIpHUBO/DKCKHUH rocyJapCTBeHHbIH YHHBEPCUTET IyTel CO00IeHusI»

PaccmotpeHo: Ok3ameHanuoHHbIH 0ustet Ne 19 YTBepxKiaro:
Ha 3ace/laHiH LIMK/I0BOM KOMHUCCHU N0 JUCLIATUIVHE HauanbHuK yueGHOTO OT/ZEe/1a
o611enpodecCHOHaNBHBIX U OI1.02. Dy1eKTPOTeXHHUKA M 3/IEKTPOHHKA ®.1.0.
MaTeMaTHUeCKUX AUCLUTINH Ji71s CrielianbHOCTH « » 20__r.
IMpotokon Ne _____ 23.02.01 Opranusauys nepeBo3oK 1
oT «__» 20__r. yTipaBjieHHe Ha TpaHcropTe (10 BUJaM)
IIpencenarens LIK I'pyniribl

©.1.0.

B 3amanusx Nel-Ne9 Heo6X01UMO BBIOpaTh MPAaBUILHBIN OTBET, 3anicaTh OYKBY oTBeTa; B Nel(0-pemmrh 3a/auy.

1. OnpefenuTb COMPOTHB/IEHME JIaMITbl HaKa/IMBaHUs, ec/id Ha Hell HanvcaHo 50 Bt u 220 B.
a) 597 Om; 6) 759 0m;  B) 975 Om; r) 968 Om.

2. IBa uCTOYHMKAa HMeloT oAuHakoBble J/IC ¥ TOKM, HO pa3Hble BHyTpeHHHe comnpoTuBieHus. Kakoil u3
WCTOYHUKOB MMeeT MeHblni KII/?

a) KII/I u"CTOYHUKOB PaBHBbI;

0) UCTOUHUK C MEHBIIIUM BHYTPEHHUM COITPOTHBJ/IEHUEM;

B) UCTOUYHUK C 6OJBIITUM BHYTPEHHUM COTIPOTUBJIEHHEM.

3. Omnpefienuth 06lijee CONPOTHBIIEHYE 1ieNU TIPU Mapasjie/lbHOM COeIMHEHUU 2-X TI0TpeOuTesel, CONpOTUB/IEHe
KOTOpBIX 110 40 Om?
a) 20 Owm; 6) 80 Owm; B) 10 Om; r) 4 Om.

4. TlonHas moTpeb/isieMass MOIHOCTEL Harpy3kud S= 180 kBA, a akTuBHasi MoifHocTb P= 150 kBt. Onpegenuvte
KO3(QQULIMEHT Harpy3KH.
a) cos @=0,75; 6) cos ¢ = 0,38; B) cos ¢ = 0,57; r)cos @ =0,83.

5. Kak u3MeHUTCs ¢/IBUT (ha3 MeX/y HarpspkeHHeM M TOKOM Ha KaTyllIKe WHAYKTHBHOCTH, ecyii 00a eé rmapameTpa
(R u X.) ogHOBpeMeHHO yBenuuarcs B 4 pasa?
a) yMeHbIIUTCS B 4 pa3za; 0) yBenuuuTcs B 4 pa3a; B) YMEHBLIUTCS B 2 pas3a; I') He U3MEHUTCS.

6. CuMmeTpuuHasi Harpy3ka COeJMHeHa «3Be3/oii». JIuHeliHOoe HarpspkeHue paBHO 220 B. Haiimure da3sHoe
HarpspKeHue.
a) 127 B; 6) 220 B; B) 380 B.

7. YacToTa BpalljeH’ss MarHUTHOTO To/si acuHXpoHHoro apuratens 900 o6/muH. YactoTta BpaitieHus potopa850
06/MyH. OTipeieNINTh CKOJIbXKEHHUE.
a) 55; 6) 0,55; B) 5,5; r) 0,056.

8. V3meputesnbHbIli TpaHCchoOpMaTOp TOKa uMeeT 0OMOTKM C umcioM BUTKOB 20 u 120. OmnpeznenuTb ero
K03 bUIMEHT TpaHC(hOPMaLUH.
a) 60; 0) 0,17, B) 140; r) 100.

9. CKO/BKO p-n Nepexo/ioB y OUIOJISIPHOTO TpaH3WCTOpa?
a) OVH; 0) niBa; B) TPH; T) YeTkIpe.

10. K Tpexda3Hoil ceTu ¢ nvHelHbIM HampsbkeHueMm 380 B mojk/iroueHa CHMMeTpPUYHAsh Harpy3ka, aKTHBHOE

COTIPOTHB/IEHUE KOTOPOU B Kaxkaol (dasze 220 OM, a unayktueHoe 120 Om. Hatigure da3Hble TOKU U HaNPSHKEHYST
MPU BKJ/IFOUEHWH Harpy3KU «TPeyroJIbHUKOM» ?
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MunncrepcrBo Tpascnopra Poccuiickoit ®@epepanun
®epepaibHOE areHTCTBO Ke1e3HO/J0PO0KHOI0 TPaHCIIopTa
®deepanbHOe FOCyAAPCTBEHHOE 010/PKeTHOe 00pa3oBaTe/IbHOe
y4pexJeHue BbICIIero 00pa3oBaHus
«IIpHUBO/DKCKHUH rocyJapCTBeHHbIH YHHBEPCUTET IyTel CO00IeHusI»

PaccmotpeHo: Ok3ameHanuoHHbIH 0ustet Ne 20 YTBepxKiaro:
Ha 3ace/laHiH LIMK/I0BOM KOMHUCCHU N0 JUCLIATUIVHE HauanbHuK yueGHOTO OT/ZEe/1a
o611enpodecCHOHaNBHBIX U OI1.02. Dy1eKTPOTeXHHUKA M 3/IEKTPOHHKA ®.1.0.
MaTeMaTHUeCKUX AUCLUTINH Ji71s CrielianbHOCTH « » 20__r.
IMpotokon Ne _____ 23.02.01 Opranusauys nepeBo3oK 1
oT «__» 20__r. yTipaBjieHHe Ha TpaHcropTe (10 BUJaM)
IIpencenarens LIK I'pyniribl

©.1.0.

B 3aganusx Nel-Ne9 Heo6X01uMO BBIOpaTh NIPAaBUILHBIN OTBET, 3anucaTh OYKBY oTBeTa; B Nel(0-pemmTh 3a/a4y.
1. Kakoe 13 TpUBeleHHbIX YTBEPXKAEHWM He COOTBETCTBYeT IOC/e/0BaTelbHOMY COeJIVUHEHUIO BeTBel TMpu
MOCTOSIHHOM TOKe?

a) TOK BO BCeX 3/IeMeHTax LeTl OZIMHAKOB;
0) HarnpshKeHYe Ha 3a)KMMax LIeM paBHO CYMMe HarpsbkeHWi Ha BCeX ero yyacTKax;
B) HalpsbKeHUe Ha BCeX 3/ieMeHTaXx Liely OAUHAKOBO M PaBHO IO BeJIMUKMHE BXOIHOMY HaIpsDKeHUIO.

2. OnpenienmuTh TOK s, MOAXOAAIMINMN K Y3/1y LIeNU MIOCTOSIHHOTO TOKa, eC/ii TOKU B BeTBsAx: [1=-4 A, 1,=2A, I3
=6A,LL,=-5A.
a) 17 A; 6)1A; B)8A; r)-4 A.

3. B ssekTpuueckyro 1elb MapasjiesbHO BK/IOUEHbI /Ba pe3ucTopa C corpoTuBieHveM 25 Om u 40 Owm.
Hanpspokenune Ha Bxoze 200 B. OnpegenuTe TOK B KaXXA0M pe3UCTOpe.
a)8Au0,2A; ©06)8AusbA; B)0,125Au02A; 1) 0,125Au5A.

4. YKakuTe TlapaMeTp TlepeMeHHOr0 TOKa, OT KOTOPOIo 3aBUCUT UHAYKTUBHOE COMPOTUB/IEHUE KaTYILKU.
a) [leMCTBYyIOLee 3HaUeHNe TOKa; 0) HauasibHas asa ToKa; B) NIepYO/| IepeMeHHOI 0 TOKa;
I') MaKCHMaJlbHOe 3HaueHue TOKa.

5. Llenb mepeMeHHOTO TOKA COJEPXKUT KaTyLIKy WHAYKTHBHOCTU. Kak m3meHsieTcs 1o ¢hase TOK M HampsDKeHUe B
3TOM 1ernu?

a) TOK OIlepe)kaeT HallpsyKeHHe Ha yron m/2;

0) HampsbKeHYe U TOK COBMAZAoOT 1o (a3e;

B) HarpsDKeHHe oIepekaeT TOK Ha yrou /2.

6.KakoBO COOTHOILLIEHUE MeXxny (1)a3HI)IMI/I U JIMHEHHBIMU HaripsoKeHUsAMH TIpU  COeJIMHEHUUN HOTpe6HT6ﬂeﬁ
3/IEKTPOIHEPTUH «3Be3[[01».
a)U,=Uy 6)U,=Uy1,73; B) Uy =0,578U,.

7. CUMMeTpHUUHasi Harpy3ka coeluHeHa «TPeyroJbHUKOM». [Ipy nu3mepeHun (ha3HOrO TOKa aMIiepMeTp IokKasan -
8 A. Uemy OyzeT paBeH TOK B JINHEHHOM TIPOBOJie?
a) 4,62 A; 6) 13,84 A; B)8 A; r1)11,28A.

8. Kak um3meHWTCS 4YacTOTa BpallleHHMs] MarHUTHOTO TIOJSI TIPYM YMEHBIIeHHWM Tap I0JI0COB aCHHXPOHHOTO
Tpex(asHoro JBUTaTens?
a) yBeJIMUUTCS; 0) YMEHBIIIUTCS; B) OCTaHeTCsI MpeXkHel.

9. K kakoil cCTereHHW WHTerpalid OTHOCSTCS WHTerpajibHble MUKDPOCXeMbl, cojepkamye 80 ormueckux
371eMeHTOB?
a) manodi;  6) cpenHed; B) BLICOKOU; I') CBepXBBLICOKOM.

10. Yemy paBHO 0Olljee COMPOTHB/EHHE Ilemd W3 12 TOC/e/[0BaTeIbHO COeTUHEHHBIX DPE3UCTOPOB, €C/TH
COTIPOTHB/IEHHE KaXKA0ro U3 HUX Ha 20 OM Oosibliie TIPebIAYIIETO, @ CONPOTUR/IEHHE TIepBOTo pe3uctopa R;=100

Owm? HaliTi HarpspkeHUe Ha OJMHHaL[aToM pe3uctope Ry, eciy HanpsbkeHMe nuTaHus Lenu 220 B.
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MunncrepcrBo Tpascnopra Poccuiickoit ®@epepanun
®epepaibHOE areHTCTBO Ke1e3HO/J0PO0KHOI0 TPaHCIIopTa
®deepanbHOe FOCyAAPCTBEHHOE 010/PKeTHOe 00pa3oBaTe/IbHOe
y4pexJeHue BbICIIero 00pa3oBaHus
«IIpHUBO/DKCKHUH rocyJapCTBeHHbIH YHHBEPCUTET IyTel CO00IeHusI»

PaccmotpeHo: Ok3ameHaruoHHbIH 0uset Ne 21 YTBepxKiaro:
Ha 3ace/laHiH LIMK/I0BOM KOMHUCCHU N0 JUCLIATUIVHE HauanbHuK yueGHOTO OT/ZEe/1a
o611enpodecCHOHaNBHBIX U OI1.02. Dy1eKTPOTeXHHUKA M 3/IEKTPOHHKA ®.1.0.
MaTeMaTHUeCKUX AUCLUTINH Ji71s CrielianbHOCTH « » 20__r.
IMpotokon Ne _____ 23.02.01 Opranusauys nepeBo3oK 1
oT «__» 20__r. yTipaBjieHHe Ha TpaHcropTe (10 BUJaM)
IIpencenarens LIK I'pyniribl

©.1.0.

B 3amanusx Nel-Ne9 Heo6X01UMO BBIOpaTh MPAaBUILHBIN OTBET, 3anicaTh OYKBY oTBeTa; B Nel(0-pemmrh 3a/auy.

1. ITo KakOMy 3aKOHY MOJKHO OIpe/ieJIUTh CUIYy, C KOTOPOM MarHUTHOe ToJie AelCTBYeT Ha MPOBOAHUK C TOKOM?
a) 3akoHy Oma;  0) 3akoHy Amriepa; B) 3akoHy /Dkoyns-Jlenna; 1) 3akoHy KysoHa.

2. B asekTpuueckoil cxeme [Ba pe3UCTUBHBIX 3/7ieMeHTa COeJJMHEeHkI Toc/efiloBaTe/ibHO. YeMy paBHO HaripsbkeHUe
Ha BxoJe ripu cusie Toka 0,2 A, eci R; = 150 Om; R, = 120 Om?
a) 40 B; 6) 1350 B; B) 10 B; r) 54 B.

3. Kakotii criocob coeiuHeHNs UCTOUHUKOB TI03BOJISIET YBEJTUUNTD HaMpsDKeHUe?
a) Toc/ie/ioBaTe/TbHOE COeJUHeHWe; 0) Tapasyie/lbHOe COeZIMHEHNEe;  B) CMeIIaHHOEe COe/IMHEHUE;
I') H KaKOU U3 TIepeurc/ieHHbIX CrI0CoO0B.

4. CxemMa COCTOWT U3 OJHOTO PE3UCTMBHOIO 3/ieMeHTa C compoTuBieHMeM R = 220 Om. HampsokeHue Ha eé
3akuMax u = 110 sin314t. OnpeenvTe roKa3aHus amriepMeTpa U BoJbTMeTpa.

a) [=0,5A, U=110B; 6) 1=0,35 A, U=78 B;

B) 1=0,35A, U=110 B; r) [=05A, U=78B.

5. CuMMeTpuyYHasi Harpy3Ka COeJiHeHa «TpeyrojibHUKOM». JIuHeliHoe HampsbkeHue paBHO 380 B. Hatigute
(hasHOe HampspKeHue.
a) 127 B; 0) 220 B; B) 380 B.

6. Harpy3ka coeuHeHa «3Be3/10ii». B KakoM cijlydae TOK B HyJIeBOM IpoBo/ie paBeH 07?
a) Npyd CUMMEeTPUUYHOM HarpyskKe; 0) 1py HeCUMMeTPUYHOI Harpys3Ke.

7. TIpu Kakvx 3HaueHUsX Ko3hduryeHTa TpaHcdopmariuy eiecoobpa3Ho NMPUMEHSITE  aBTOTPaHC(HOPMAaTOPhI?
a)k>1; 0) k<1; B) k<2; ) He UMeeT 3HaueHHsl.

8.YT1ipaBsiemMble BHINIPSIMUTE/IH BBITIOHSAOTCS Ha Oase:
a) AMoZoB;  0) MOJEBBIX TPAH3UCTOPOB; B) OUITO/ISIPHBIX TPaH3UCTOPOB; I) TUPUCTOPOB.

9. Uro siB/IsieTCs KaTOZ0OM BaKyyMHOTO (poTo371eMeHTa?
a) HUKeJTMHOBas IPOBOJIOKa;

0) rIeHKa U3 MOJIyIIPOBOJHUKOBOTO MaTepHrara;

B) TOHKHH CJIOH 111eJT0UHO3eMe/TbHOTO MeTaJifa.

10. K Tpexda3Hoii ceTu C JMHEWHbIM HampspkeHueM 380 B mogkiroueHa CUMMeTpHUYHAs Harpy3ka, aKTUBHOE
COTIPOTHBJIEHHE KOTOPOH B Kaxol (hase 260 Om, a emkoctHoe 130 Om. Haiity (hasHble TOKM U HampspKeHHUs Mpu
BK/IFOUEHUU Harpy3Ku «3Be3/10ii»?
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MunncrepcrBo Tpascnopra Poccuiickoit ®@epepanun
®epepaibHOE areHTCTBO Ke1e3HO/J0PO0KHOI0 TPaHCIIopTa
®deepanbHOe FOCyAAPCTBEHHOE 010/PKeTHOe 00pa3oBaTe/IbHOe
y4pexJeHue BbICIIero 00pa3oBaHus
«IIpHUBO/DKCKHUH rocyJapCTBeHHbIH YHHBEPCUTET IyTel CO00IeHusI»

PaccmotpeHo: Ok3ameHalUOHHBIH 0ustet Ne 22 YTBepxKiaro:
Ha 3ace/laHiH LIMK/I0BOM KOMHUCCHU N0 JUCLIATUIVHE HauanbHuK yueGHOTO OT/ZEe/1a
o611enpodecCHOHaNBHBIX U OI1.02. Dy1eKTPOTeXHHUKA M 3/IEKTPOHHKA ®.1.0.
MaTeMaTHUeCKUX AUCLUTINH Ji71s CrielianbHOCTH « » 20__r.
IMpotokon Ne _____ 23.02.01 Opranusauys nepeBo3oK 1
oT «__» 20__r. yTipaBjieHHe Ha TpaHcropTe (10 BUJaM)
IIpencenarens LIK I'pyniribl

©.1.0.

B 3amanusx Nel-Ne9 Heo6X01UMO BBIOpaTh MPAaBUILHBIN OTBET, 3anicaTh OYKBY oTBeTa; B Nel(0-pemmrh 3a/auy.

1. B anekTpruecKyro LieMb Moc/ae[0BaTe/IbHO BK/IKOYEHbI Ba pesucropa ¢ cornpoTtusieHrneM 10 Om u 50 Owm.
Harnpsokenue Ha Bxoze 120 B. OnpesiesiuTe TOK B LIeNU.
a)0,5A; 0)2A; B) 14,4 A; r)4 A.

2. Kakoe 13 NMpuBe/IeHHBIX YTBEPKJAEHU He COOTBETCTBYeT Mapasljie/IlLHOMY COeAMHEeHUIO BeTBEH TIPU IMOCTOSTHHOM
TOKe?

a) TOK B MOABO/SILIeH 1[elTi paBeH CyMMe TOKOB BO BCeX 3JieMeHTax 1iely;

0) HampspKeHYe Ha 3a)KUMax I1eMd paBHO CyMMe HarpsbKeHW Ha BCeX ero yuacTKax;

B) HarpsbKeHre Ha BCeX 37ieMeHTaXx L[Ny OIMHAKOBO M PAaBHO I10 BeJIMUMHE BXOJHOMY HAIPSKEHUIO.

3. DJIeKTpUUeCcKoe COTNpOTHB/IeHue ueoBedeckoro Teja 3000 Om. Kakoli TOK NpoXOAUT uepe3 Hero, ecivd 4ejioBeK
HaXOJWTCS MOJ, HarpsbkeHuem 127B7?
a) 19 MA; 0) 42 MA; B) 23,6 MA; r) 50 MA.

4. llenb mepeMeHHOT'0 TOKa COZIePKUT pe3ncTop. Kak nu3meHsieTcsi o ¢ase TOK U HalpshKeHre B 3TOH Lienu?
a) TOK OTepeskaeT HarpsKeHue Ha yroJ 1v/2;

0) HampsbKeHYe U TOK COBMAZAIOT 10 (a3e;

B) HarpshKeHUe oIlepekaeT TOK Ha yroJ /2.

5. Kak U3MeHUTCsl eMKOCTHOe COINpOTHUBJIEHUE C yBeJIUUeHUeM YacToThl B 5 pas?
a) He U3MeHUTCs;  0) yMEHBILUTCS B 5 pa3; B) YBEJIMUWTCS B 5 pa3; T') yMeHBIIWTCS B 25 pas.

6. CuMMeTpUuHasi Harpy3Ka COeJJMHEHa «TpeyrosibHUKOM». JIuHeliHOe HampsbkeHue paBHO 220 B. Haiigurte
(hba3HOe HarpspKeHUe?
a)127B; 6)220B; B)380B.

7. YacToTa BpallleHUss MarHUTHOTO TOJIA acHHXpPoHHOoro msurarens 1300 o6/muH. YacToTa BpalljeHHWst poTopa
1250 06/mMuH. Onpezie/IMTh CKOJIbKEHHUE.,
a) 40; 0) 0,38; B) 4, r) 0,038.

8. CKOMBKO p-n Mepexo/ioB Y TUpUCTOpa?
a) oJuH; 0) 1Ba; B) TPY;  T) UeThIpe.

9. ,HIIH BBITIPAMJIEHHSA TIEDEMEHHOI'0O HallpsDKeHUWS TIDUMEHAROT:

a) ogHOo(Ma3HbIe BRIMPAMUTENN; ©0) MHOTO(A3HbIE BLIPSIMUTEITH;
B) MOCTOBBIE BBLITIPSIMUTEJTH; T') BCe TiepeurcieHHbIe.

10.CuHycouzambsHO U3MEeHSIOIIeCs TOKY Tpe/ICTaB/IeHbl CeIyIOIUMHI BeipakeHusimu i;=0,8sin(314t+30°),
i,=1,6sin(314t+60°). OnpeienvTe MPY MOMOIIY BEKTOPHOH [UarpaMMbl O0IIUI TOK (IefiCTBYIOIIee 3HaUeHHe).
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MunncrepcrBo Tpascnopra Poccuiickoit ®@epepanun
®epepaibHOE areHTCTBO Ke1e3HO/J0PO0KHOI0 TPaHCIIopTa
®deepanbHOe FOCyAAPCTBEHHOE 010/PKeTHOe 00pa3oBaTe/IbHOe
y4pexJeHue BbICIIero 00pa3oBaHus
«IIpHUBO/DKCKHUH rocyJapCTBeHHbIH YHHBEPCUTET IyTel CO00IeHusI»

PaccmotpeHo: Ok3ameHanuoHHbIH 0ustet Ne 23 YTBepxKiaro:
Ha 3ace/laHiH LIMK/I0BOM KOMHUCCHU N0 JUCLIATUIVHE HauanbHuK yueGHOTO OT/ZEe/1a
o611enpodecCHOHaNBHBIX U OI1.02. Dy1eKTPOTeXHHUKA M 3/IEKTPOHHKA ®.1.0.
MaTeMaTHUeCKUX AUCLUTINH Ji71s CrielianbHOCTH « » 20__r.
IMpotokon Ne _____ 23.02.01 Opranusauys nepeBo3oK 1
oT «__» 20__r. yTipaBjieHHe Ha TpaHcropTe (10 BUJaM)
IIpencenarens LIK I'pyniribl

©.1.0.

B 3amanusx Nel-Ne9 Heo6X01UMO BBIOpaTh MPAaBUILHBIN OTBET, 3anicaTh OYKBY oTBeTa; B Nel(0-pemmrh 3a/auy.

1.Kakoii 13 IpoBOZIOB OAWHAKOBO AWaMeTpa U JJMHbI MeHbllle HarpeBaeTCsl — MeIHbINA WM CTalbHOW TIPY OJHOM U
TOM JKe cusie ToKa? Y/ie/bHoe CconpoTtuBienre Meau - 1,7 - 10°0m-M, cramu - 12 - 10°0m-M.

a) Me/IHbIN; 0) CcTa/IbHOM; B) 00a IpOBOZIa HarpeBaroTCs OJJMHAKOBO;

I') HU KaKOW 13 MTPOBO/IOB He HarpeBaeTCs.

2. B snekTprueckyro Lelb MNapa/uleJibHO BK/IOUeHb! ZBa pe3ucTopa € comportusieHueM 20 Om u 50 Owm.
Hanpsokenue Ha Bxoze 140 B. OnpegenuTe TOK Ha Hepa3BeTBJIEHHOM yYacTKe.
a) 4 A; 0)2 A; B)9,8A; 1) 20A.

3. Oripefie/TUTh COTIPOTUR/IEHUE JIaMIThl HaKa/IMBaHUS , /U Ha Heli HamucaHo 25 Bt u 220 B
a) 1936 Ow; 6) 0,11 Owm; B) 19,36 Owm; r) 11000m.

4. llernb nepeMeHHOI'0 TOKa COZlePXXUT KOHJeHcaTop. Kak u3MeHseTcs 10 (pa3e TOK U HalpshKeHYe B 3TOH Lienu?
a) TOK OIlepe)kaeT HalpspKeHHe Ha yros 1/2;

0) HampspKeHUe ¥ TOK COBMAZAIOT 110 (a3e;

B) HarpsbKeHHe oriepeskaeT TOK Ha yTroJi 1i/2.

5. Kak n3MeHUTCS WHAYKTHBHOE COTIPOTHB/IEHNE C YBETMUEHHEM UaCTOThI?
a) He U3MEHUTCS; 0) YMEHBIIIUTCS; B) YBEJUUUTCH.

6. OO6MOTKM Tpexda3HOTO TeHepaTopa COeJUHEeHbl «TPeYrOMbHUKOM». CKOJBKO JIMHEHHBIX TIPOBOJOB  TOAXOAUT
K reHepaTopy”?
a) 3; 0) 4; B) 2; r) 6.

7. Y cunoBoro ogHoda3Horo TpaHchopMaTopa HOMHUHA/ILHOE HampsbkeHWe Ha Bxogie 4000 B, Ha BeIixOoze 220 B.
Onpeznenuth Ko3dduimeHT TpaHCchopMalin.
a) 180; 6) 0,055; B) 18; r) 5,5.

8.YKakuTe T0JIIPHOCTH HAIIPSDKEHUS Ha SMUTTEPe U KOJJIEKTOpe TPaH3MCTOPa TUMa pP-N-p.
a) TUTIOC, TTI0C;  ©) MUHYC, TI/TIOC; B) I/IFOC, MUHYC; ') MUHYC, MUHYC.

9. K KakoM CTelmeHM WHTerpaljiM OTHOCSTCS MHTerpasrbHble MHMKPOCXeMbl, cofepskampe 1200 noruueckux
3/1eMEHTOB?

a) Mmanod;  6) cpenHed; B) BLICOKOU; I') CBepXBBLICOKOM.

10. Hatizute BbIpakeHHe /11 MTHOBEHHOTO 3HaueHWs TOKA B Iy C KaTyIIKOW WHAYKTUBHOCTBIO L = 0,6 T'H,
KOTOpasi Mo/IK/IFoueHa K UCTOUHUKY NepeMeHHOro HampsbkeHus 220 B, yactoToii 100 I'a.
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MunncrepcrBo Tpascnopra Poccuiickoit ®@epepanun
®epepaibHOE areHTCTBO Ke1e3HO/J0PO0KHOI0 TPaHCIIopTa
®deepanbHOe FOCyAAPCTBEHHOE 010/PKeTHOe 00pa3oBaTe/IbHOe
y4pexJeHue BbICIIero 00pa3oBaHus
«IIpHUBO/DKCKHUH rocyJapCTBeHHbIH YHHBEPCUTET IyTel CO00IeHusI»

PaccmotpeHo: OJk3ameHanuOHHBIH 0ustet Ne 24 YTBepxKiaro:
Ha 3ace/laHiH LIMK/I0BOM KOMHUCCHU N0 JUCLIATUIVHE HauanbHuK yueGHOTO OT/ZEe/1a
o611enpodecCHOHaNBHBIX U OI1.02. Dy1eKTPOTeXHHUKA M 3/IEKTPOHHKA ®.1.0.
MaTeMaTHUeCKUX AUCLUTINH Ji71s CrielianbHOCTH « » 20__r.
IMpotokon Ne _____ 23.02.01 Opranusauys nepeBo3oK 1
oT «__» 20__r. yTipaBjieHHe Ha TpaHcropTe (10 BUJaM)
IIpencenarens LIK I'pyniribl

©.1.0.

B 3amanusx Nel-Ne9 Heo6X01UMO BBIOpaTh MPAaBUILHBIN OTBET, 3anicaTh OYKBY oTBeTa; B Nel(0-pemmrh 3a/auy.

1. Kakoil U3 TIpPOBO/IOB O/JMHAKOBOTO CeUeHUsI U3 OJHOTO M TOTO >Ke MaTeprajia, HO pa3HOM [MHBI, CUIbHee
HarpeBaeTCs TIPY OZIHOM U TOM JKe TOKe?

a) oba MpoBo/ja HarpeBarTCsl OAUHAKOBO;

0) cubHee HarpeBaeTcs MPOBO/, OOJIbINEH JTUHEI;

B) CU/IbHEE HarpeBaeTCs MPOBO/ MEHBINEH JIJTUHBL.

2. CKO/IbKO IIIeCTHBOJIbTOBBIX JIAMIIOUe€K HEeO0OXOJUMO B3STh 11 €JI0OUHON THUPJSH/BI, €C/TH HarpsbkeHWe CeTh
127B?
a) 37 wr.; 6) 21 mir.; B) 42 1uT.; r) 11 mr.

3.0npesenuTh 00IIlee CONMPOTHUB/IEHHE LEMU TIPU MapasuleIbHOM COeIMHEHHH 2-X MOTpebuTe/el, CONPOTHRIEHHE
KOTOPBIX 10 250 OM?
a) 12,5 Owm; 0) 250 Om; B) 125 Owm; r) 25 Om.

4. llenb TIepeMeHHOT0 TOKa COZIEPXKUT Pe3UCTOP U KaTyIKy. Kak u3MeHsieTcs 10 ¢a3e TOK U HarpsDkeHUe B 3TOU
Lienu?
a) TOK OTepeKaeT HalpsbkeHue; 0) HamnpsDKeHWe U TOK COBIMAJAIOT 1Mo (a3e; B) HAMpPsDKEHUE OTePeKaeT TOK.

5. B tpexda3sHyto ceTh ¢ nuHedHbIM HanpspkeHueM 380 B Bk/touaroT Tpex¢asHblii ABUTaTe b, KaKasi U3 00MOTOK
KoToporo paccurtada Ha 220 B. Kak ciiefgyeT coef[UHUTh OOMOTKH JBUTaTe/Is?

a) «Tpeyro/ibLHUKOM»; 0) «3Be3701»; B) ABUraTe/ib Heslb3sl BK/IIOUATh B 3Ty CETh;

') MO>KHO TPeyTOJIbHUKOM, MOXKHO 3Be3/[0M.

6. B cummeTpuuHOl Tpex(dasHoii 1Lernu vHelHbIM TOK 7 A. PaccuuTaiiTe (pa3HbIi TOK, eC/iM Harpy3ka coefiiHeHa
«TpPeyroJIbHUKOM».
a)12,11A; 6)4,05A; B)3,8A; 71)4,96A.

7. K ueMy NpvBOAUT 0OPBIB BTOPUUHOM 1jery TpaHchopMaTopa ToKa?
a) K KOPOTKOMY 3aMbIKaHHIO; 0) K pe’KUMy X0JIOCTOTO X0/Ia;
B) K ITOBBILLIEHUIO HATIPSDKEHUs; T) K MOJIOMKe TpaHchopMaropa.

8. Kak Ha3bIBalOT CpeiHUI C/I0H Y OUTIONSPHBIX TPAH3UCTOPOB?
a) ctok;  6) uctok;  B) 6aza;  T) KO/UIEKTOP.

9. DsekTpoAbI POTOPE3NCTOPA BHITIOHEHBI U3:
a) Meau; 0) mnaTuHBI, B) XKene3a;  T) cepebpa.

10. Kakast MOLJHOCTb pacXxofyeTcsl B COeJUHUTE/IbHBIX IIPOBOJax, eC/IU HalpsbkeHWe Ha Harpyske 220 B, a Tok B
nernu 50 MA? DnekTpryeckas Lielb NoAKMoUeHa K UcTouHUKY ¢ 31C E = 240 B 1 BHyTpeHHUM CONPOTUB/IEHUEM

I'ew= 80 OM.
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	2. Практическая часть.
	Порядок выполнения работы


	Перечень аппаратуры:
	1. Регулируемый автотрансформатор (А1)
	2. Трёхфазная трансформаторная группа (А2)
	3. Блок мультиметров (Р1)
	4. Измеритель мощностей (Р2).
	Электрическая схема соединений
	Порядок выполнения работы.
	Таблица 1
	Перечень аппаратуры:
	1. Регулируемый автотрансформатор (А1)
	2. Трёхфазная трансформаторная группа (А2)
	3. Реостат (А13)
	4. Блок мультиметров (Р1)
	5. Измеритель мощностей (Р2).
	Электрическая схема соединений
	Таблица 2

	Вывод:
	1. Общие сведения
	Цель: определение рабочих характеристик n = f (Р2), М = f (Р2), η = f (Р2); механической характеристики n = f (М) двигателя постоянного тока с параллельным возбуждением.
	1. Трехфазный источник питания (G1)
	2. Источник питания двигателя постоянного тока (G2)
	3. Возбудитель синхронной машины (G3)
	4. Преобразователь угловых перемещений (G5)
	5. Машина переменного тока (G6)
	6. Машина постоянного тока (М2)
	7. Активная нагрузка (А10)
	8. Блок мультиметров (Р1)
	9. Измеритель мощностей (Р2)
	10. Указатель частоты вращения (Р3).
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