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1. IacnopT KOMILIEKTAa KOHTPOJIbHO-OLEHOYHBIX CPeICTB

B pesynbrare ocBoeHus yueOHOU mucuuiuiudbl OI1.02 Onexmpomexnuxa u saex-
mponuka o0ydarluiics nomkeH oonanate npegycmorpeHHsivu GI'OC no cnenumanbHO-
ctu 23.02.01 Opeanuzayus nepego3ox u ynpasienue na mpancnopme (no euoam) (6azo-
8asi N0020MOBKA) CIEIAYIOUMMH 3HAHUSIMH, YMEHUSIMH, KOTOpbIe (GopMUPYIOT mpodec-
CHUOHAJIbHBIE KOMITETEHIIMU, U OOITUMHU KOMIIETEHIIUSAMMU:

VY1 - npon3BOAUTE pacyeT napaMeTpOB MIEKTPUUECKUX LIETIEH;
VY2 - cobupath MEKTPUIECKHE CXEMBI U TIPOBEPSITHh UX padboTy;
VY3 - gyuTaTh U COCTABIATH IPOCTEUIINE CXEMBI C UCIIOJIB30BAHUEM IOJIYIIPOBOIHU-

KOBBIX PUOOPOB;

VY4 - onpenensiTh TUII MUKPOCXEMBI 110 MApKUPOBKE;

31 - meToab! mpeoOpa3zoBaHUs dIEKTPUUECKON IHEPTHH;

32 - CymHOCTh (PUBHYECKUX MPOLECCOB, MPOUCXOASANINX B IECKTPUUYECKUX U Mar-
HUTHBIX LIETISX, MOPSIOK pacyeTa UX mapamMeTpOB;

33 - npeoOpa3oBaHKE NEPEMEHHOTO TOKA B MOCTOSIHHBIH;

34 - ycuiieHne U reHepUpOBaHUE IEKTPUUECKUX CUTHAJIOB.

OK 01. Boeibupatrs crnocoObl pemieHus 3agad npodecCHuOHANbHONU JeSATeIbHOCTH
MPUMEHUTENIBHO K PA3IMUYHBIM KOHTEKCTaM.

OK 02. Mcnonb3oBaTb COBPEMEHHBIE CPEACTBA MOMCKA, aHAJIN3a U UHTEPIPETALH
uHbOopMauu ¥ WH(OOPMALIMOHHBIE TEXHOJIOTUH JJIsl BRIIOJIHEHHUS 3374 IPodhecCcroHab-

HOU NESITEIIHHOCTH.

dopmoii arTecTanuu 1Mo y4eOHOW TUCIUITINHE SBISETCS IK3ameH (0OUHAs U 3a04uHasi Gop-

MBI OOy4YEHHS).

2. Pe3yabTaThbl 0CBOEHUS YUeOHOM TMCUMILIMHBI, NOAJIeKAINe POBepKe

2.1.

(dbopmupoBaHus 00IKX, TPO(HECCHOHATBHBIX KOMITETEHIIUNA:

3HAHUM,

B pesynbrare arrecTtanuu 1o y4eOHOW AMCIHUIUIMHE OCYLIECTBISETCS
KOMILJIEKCHAsI TPOBEPKA CIEAYIOMMX YMEHUH U

a TakKKC AOUHaMUKa

PesynbTaTnl 00yyeHus
(Y, 3, OK/TIK)

IToka3aTesiu OLeHKH Pe3yJIbTATOB

DopMa KOHTPOJIS U OLEHU-
BaHHUA

yMeTh:

Y1 - npousBoauTh pacuer na-
paMeTpoB DIEKTPUYECKUX Ile-
nen

OK 01, OK 02

YMEHUE IIPUMEHATh AJITOPUTMBL pacuera
MapaMeTpoB ANEKTPHUUECKUX IIenel Io-
CTOSHHOTO TOKa, OAHO(A3HOTO Tepe-
MEHHOTO TOKa, Tpex(a3sHOro IMepeMeH-
HOTO TOKa TIPH BBITIOJIHEHUHU J1TabopaTop-
HBIX pabOT U pelIeHNH! 3a/1a4

Y2 - cobupaTh 3IEKTpUUYECKHE
CXEMBI U POBEPATH UX paboTy
OK 01, OK 02

BJIQJICHUE 3HAHWSIMUA 00 YCIOBHBIX 000-
3HAUCHUSX, TMPUMEHSEMBIX Ha JJIEKTPH-
YECKUX CXEeMax, NPaBHiIaX BKITFOUCHUS B
ANEKTPUIECKUE CXEMbI DJIEKTPOM3MEpPH-
TEJIbHBIX TPUOOPOB; yMEHHE CcOOupaTh
TI0 CXeME DIICKTPUIECKHE IIeMH

¥3 - yurare U cobuparh Hpo-
CTEHILINE CXEMBI C MCIOJIb30Ba-

BJIQJICHHE 3HAHWSIMUA 00 YCIOBHBIX 000-
3HAUEHHUSIX TOJTYIPOBOJHUKOBBIX TIPH-

JKCIEPTHOE HaOI0ICHHE
U OIleHKa Ha Jjaboparop-
HBIX paboTax U MpakTuye-
CKHX 3aHATHUSAX.

Texkymuii KOHTPONb: B
¢dbopme ycTHOrO ompoca 1o
TE€MaM, BBIIIOJIHEHUSI KOH-
TPOJIBHBIX PabOT, OTBETOB
Ha KOHTPOJbHBIE BOIPO-
CBl, BBINIOJHEHUS WHAWBU-
JlyaJbHBIX 3aJIaHH.
IIpomescymounasa amme-
cmayus: IK3ameH
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HHUEM
puOOpPOB
OK 01, OK 02

MOJYIPOBOIHUKOBBIX

OOpOB Ha ANIEKTPUYECKUX CXeMax, Mpa-
BUJIaX BKJIIOYEHHS B DJIEKTPUYECKHE
CXEeMbI TIOJIyIPOBOAHUKOBBIX PHOOPOB;
yMEHHE COOMpaTh M0 CXEME 3JIEKTpuye-
CKME LEMM C HCII0JIb30BAHUEM IOIY-
IIPOBOJHHUKOBBIX MPUOOPOB

Y4 - onpenensTh THI MHUKPO-
CXEM 10 MapKUPOBKE

BJIaJICHUE 3HAHWSIMU 00 YCIIOBHBIX 000-
3HAUCHUSX, TPUMEHICMBIX TP MapKu-

OK 01, OK 02 POBKE MHKPOCXEM; YMEHHUE OIPEENATh
10 MapKUPOBKE THIT KOPITyca, KOHCTPYK-
TUBHO-TEXHOJIOTUUECKYIO TpyIy, Ce-
puto, (YHKIMOHAILHOM  Ha3HAYeHHE
MHUKPOCXEM

3HATh:

31 - meroasl mpeoOpa3oBaHUS
JIIEKTPUYECKON SJHEPTUU
OK 01, OK 02

BJIQJICHUE 3HAHUAMU O PA3IUYHBIX
MeTOoJIaX PeoOpa3oBaHus dJIEKTpUIE-
CKOM DHEPTrUM

32 - cymHoCcTh (pu3HUECKHX
IPOLIECCOB B DJICKTPHUYECKUX H
MarHUTHBIX IIEMSX, MHOPSI0K
pacdera UxX mapameTpoB

OK 01, OK 02

BJIaJICHHE 3HAHUSIMH O CYIIHOCTH (u-
3MYECKHUX MPOLIECCOB, MPOUCXOIAIINX
B 3JICKTPUYECKUX IETISIX MOCTOSTHHOTO
U NIEPEMEHHOI0 TOKa, MarHUTHBIX Lie-
51X, aITOPHTMAaX pacyeTa IapamMeTpoB
ANEKTPUUYECKHX 1IeNel IOCTOSHHOTO TO-
Ka, OAHO(A3HOrO IMEPEMEHHOIO TOKa,
Tpex(azHOro NepeMeHHOro ToKa U Mar-
HUTHBIX LENel

33 - npeobpazoBaHue MepeMeH-
HOT'O TOKa B MOCTOSTHHBIIN

OK 01, OK 02

BJIaJICHUE 3HAHUSAMHU O CTPYKTYPHOIl
CXEME BBIIPSMHUTENECH, OIHOIOJIYIIE-
PUOAHOM,  JIBYXIOJIYHNEPUOAHOM U
MOCTOBOH cXeMmax BBIIPAMIICHUA TIC-
PEMEHHOT0 TOKa

34 - ycuieHue U TeHEpUpOBa-
HUE 3JIEKTPUYECKUX CUTHAIOB
OK 01, OK 02

BJIaACHHUC 3HAHUAMU 00 OCHOBHBIX Xa-
paKTepUCTUKAX ycuiIMTenen, olpat-
HOM CBS3M B YCHUJIUTENAX, OCOOEHHO-
CTSIX CX€M BKJIIOUEHUS TPaH3HCTOPOB B
YCUIUTCIIBHBIX KacCcKaJgax, MHOI'OKacC-
KaJHbIX YCHJIUTENAX; OCOOEHHOCTH
paboTBI TEHEPaTOpOB DIEKTPUUECKHX
CUTHAJIOB

AKCIIEPTHOE HAONI0ICHNE
U OlleHKa Ha Jaboparop-
HBIX paboTax U MpakTUye-
CKHX 3aHSATHUSX.

Texymuid  KOHTPOJb: B
¢dbopme ycTHOrO ompoca 1o
TeMaM, BBITIOJHEHUSI KOH-
TPOJIBHBIX PabOT, OTBETOB
HAa KOHTPOJBbHBIE BOIPO-
CBI, BBITIOJTHEHUSI WH/IMBH-
JyaTbHBIX 3aJaHHH.
Ipomedxxcymounas amme-
cmayust: 9K3aMeH

3. OneHka ocBOeHUs Y4eOHOM TUCIMIIINHBI:

3.1. ®opMbl U METObI KOHTPOJIS.

[IpenMeToM OLEHKM CIIy’aT yMEHHUs W 3HaHus, npenycMmorpeHHbie @I'OC no auc-
nurae OI1.02 Dnekmpomexnuka u 31eKmpoHuKa, HalpaBlICHHbIE Ha (OPMHUPOBAHHUE
o0mux 1 MpoeCCHOHATBHBIX KOMIIETEHITUH.



KoHTpo.b 1 onleHKa 0CBOeHUsI y4eOHOH JUCHUIIMHBI 110 TeMaM (pa3aesiam)

OnemeHT Y/

cDOpMLI N MCTOIbI KOHTPOJIA

Tekymui KOHTPOJIb

Py0exHblii KOHTPOJIb

[IpomexxyTouHast arrectanus

@opMBI KOH- [IpoBepsiembie Dopmsbl [IpoBepsiemble dopma KOH- [IpoBepsiembie
TPOJIst OK,IIK, VY, 3 KOHTPOJIS OK,IIK, VY, 3 TPOJIst OK,IIK, YV, 3

Pa3nen 1. DJaeKTPOTEXHHKA 3 (ounas u Vi1, V2, V3, V4,
Tema 1.1. Duaexkrpuueckoe | YO Vi, 31, 32, 3004YHAA 31, 32, 33, 34,
noJjie CP Nel OK 01, OK 02 ¢ opmobl 06y- OK 01, OK 02
Tema 1.2. Daexkrpuueckue | I Vi, V2 31, 32, yeHust)
el MOCTOSTHHOI0 TOKA JIP Nel OK 01, OK 02

113 Nel

CP No2
Tema 1.3. Daexkrpomarhe- | YO Vi, 31, 32,
TH3M CP Ne3 OK 01, OK 02
Tema 1.4. Daexrpuueckme | T Vi, V2 31, 32,
eny nepeMeHHoro Toka JIP No2, Ne3 OK 01, OK 02

113 No2

CP Ne4
Tema 1.5. Tpexda3zubie uenu | 7’ Vi, V2, 31, 32, KP Nel Vi, 31, 32

JIP No4 OK 01, OK 02 OK 01, OK 02

CP No5
Tema 1.6. Tpancpopmaropsr | T Vi,V2, 31, 32,

CP Nob OK 01, OK 02
Tema 1.7. Daexkrpuueckue | YO Vi, V2 31, 32,
HU3MepeHus JIP No5 OK 01, OK 02

CP Nt
Tema 1.8. Duaekrpuueckme | YO Vi, 31, 32,
MAalIMHbI NepeMeHHoro Toka | CP Ne8 OK 01, OK 02
Tema 1.9. Duaexkrpuueckue | YO Vi, V2 31, 32,
MAIIMHBI MOCTOSAHHOrO TOKa | CP Ne9 OK 01, OK 02




Tema 1.10. OcHoBBI dJek- | YO Vi, 31, 32,
TPONPHUBOJIA CP Nel10 OK 01, OK 02
Tema 1.11. Ilepexaua u pac- | YO Vi, 31, 32,
npeaegaenne 3jekrpudeckoii | CP Nell OK 01, OK 02
JHEPrum
Paznea 2. DJaeKTPOHUKA
Tema 2.1. [Toaynpo- T Vi, V2, V3, 31,
BOJHUKOBBIe NIPUOOPBI JIP Neb, Ne? 32, 33, 34,

CP Nel2 OK 01, OK 02
Tema 2.2. Bempsavuteaun u | 7T Vi, V2, V3, 31,
CTa0MIU3aTOPBI JIP Ne8 32, 33,

CP Nel3 OK 01, OK 02
Tema 2.3. JJjexkrpoHHble | T Vi, V2, V3, 31,
YCHJIMTEJH JIP No9 32, 34,

CP Nel4d OK 01, OK 02
Tema 2.4. DaexkTpoHHblie re- | I’ Vi, V2, V3, 31,
HepaTopbI CP NelS 32, 34,

OK 01, OK 02

Tema 2.5. MWHTerpajbHblie | T Vi, V4,
cXeMbl MUKpPOJJieKTpouuku | JIP Nel0 OK 01, OK 02

CP Nel6




3.2 Konndukarop o1leHOYHBIX CPeICTB

OyYHKIIMOHAIBHBIN MPU3HAK OIEHOYHOTO
CpencTBa
(T KOHTPOJILHOTO 3aJIaHMS)

Kon onienoynoro cpeacrtsa

YO YO
JlabopaTopnas paborta Ne n JIP Ne n
IIpaktnueckoe 3anstue Non I13 Ne n
TectupoBaHue T
Kontposnbnas pabora Ne n KP Ne n
3aanus JJIsl CaMOCTOSITEITLHON paboThl CP

DK3aMeH




4. 3aganus 1Ji OLCHKH OCBOCHUSA TUCIHUILIAHBI

TEKYIIUH KOHTPOJIb

Bonpocsl 1J11 yCTHOTO onpoca
no teme 1.1. Jaexkrpuyeckoe mosae

1. Cdopmynupyiite 3axkoH KynoHa, 3anummre GopMyiy, NOSICHUTE BXOJSIINE B
dbopMyTy BETUUHHBI.

2. JlaiiTe ompeneneHue IEKTPUUECKOTO MOJIS.

3. JlaiiTe ompeneneHne HAPSKEHHOCTH JIEKTPUICCKOTO IO, HA30BUTE €UHU-
bl u3mMepeHusi. OOBACHUTE, KAK MOXHO OINPEIEIUTh HAMPABICHUE BEKTOpAa HAIPSIKEH-
HOCTH.

4. 3anumute GOpMyITy HANPSHKEHHOCTH MOJSI TOUYSYHOTO 3apsijia.

5. JlaiiTe onpeneneHue NOTEHIMANa, HA30BUTE €MHUIIBI U3MEPEHUSL.

6. 3anumure GopMyily HanpsHKEHUs, HA30BUTE €AUMHUIIBI u3MepeHus. OObsiCHU-
T€, I0YEMY Ha IPAKTUKE UCIIOIb3YIOT HANPSLDKEHUE, @ HE TOTEHIMAI.

7. JlaiiTe onpeneneHue 3JIEKTPOEMKOCTH, HA30BUTE €IMHULIBI u3MepeHus. OO0bsc-
HUTE, KaK CBA3aHbI AJIEKTPOEMKOCTh TEJ U BEJIMYMHA 3apsJa, KOTOPBIM Telna MOTYT HAKO-
IIATb.

8. OObsacHUTE, YTO MpEACTaBIAET COOOM KOoHAeHcaTop. s 4ero MmpUMEHSIOT
KOHAeHcaTopbl? HazoBUTE BUABI KOHIEHCATOPOB.

9. 3Bamumute HOpMyTy €MKOCTH IUIOCKOTO KOHIEHcaTtopa. Kak m3MeHuTcs ewm-
KOCTb, €CJIM PAaCCTOSHUE MEXIY IUIACTUHAMU YMEHBIIUTH B 2 pa3a, IJIOLIAb IIaCTUH
YBEJIIMYUTH B 3 pasza?

10. 3anummre Gopmyy SHEPTUH 3apsSKEHHOTO KOHACHCATOPA.

11. Ha3zoBHTE 3aKOHBI MTOCIEAOBATEILHOTO COEUHEHUS KOHAEHCATOPOB.

12. HazoBuTe 3aKOHBI MTApaJUICIIBHOTO COCTMHEHUSI KOHIEHCATOPOB.

no Teme 1.3. DjleKTPOMArHeTU3M

1. JlaliTe onpeneneHre MarHUTHOTO T0JIsI, HA30BUTE €ro CBOKCTRBA.

2. CdopmynupyiiTe npaBuio OypaBunka, MpaBUio MpaBoil pyKH.

3. 3anummTe 3aK0H AMIiepa, MoSCHUTE BXoasIue BenmuauHbl. Chopmynupyite
MPABUJIO JICBOW PYKHU.

4. ]JlaifTe onpeaereHre MarHUTHOW UHAYKIIMY, HA30BUTE €IMHUIIBI U3MEPEHHUS.

5. 3anumwute GOpMyTy MArHUTHOTO MOTOKA, HA30BUTE €AUHULIBI U3MEPEHHUS.

6. JlaiiTe ompeneneHne OTHOCUTEIIBHOW MAaTHUTHOU IMPOHUIIAEMOCTH.

7. Jaiite onpenaeneHue GeppoMarHuTHBIX MaTEPUAIOB, IPUBEAUTE PUMEPHI.

8. OnwumuTe Npolecchl HAMarHMYMBaHUS, TIEpEeMarHuYMBaHUsI
(beppoOMarHeTUKOB.

9. IlpuBenure knaccupuranuio GeppoOMarHUTHBIX MaTEPUAIIOB.

10. 3anumute GpopmMyny HAIPsHKEHHOCTh MAarHUTHOT'O TIOJISI, HA30BUTE €IUHUIIBI
MU3MEpEHHS.

11. JlaiiTe onpeneneHne MarHuTOABUKYIIEH CUIIBI.

12. ChopmynupyiiTe 3aKOH MOJTHOTO TOKA, MOSICHUTE BXOAIIHE B POopMyITy
BEJIMYMHBI.
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13. JlaiiTe onpeneneHue SBICHUS AICKTPOMArHUTHON MHAYKITUH.

14. Chopmynupyiite npasuio JIeH1a, anroOpuT™M NPUMEHEHHUS 3TOTO MPaBUJIa.

15. ChopmynupyiTe 3aKOH dJISKTPOMArHUTHOW MHYKIIHH.

16. O0bsicHUTE, B YEM 3aKJIFOYAETCs SIBJICHUE CAMOMHAYKIIUU, B3aUMHOMN
UHTYKIIHUH.

17. Jlaiite onpeaereHue MHIAYKTUBHOCTH, HA30BUTE €IMHUIIBI U3MEPEHUS.

no teme 1.7. JineKkTpuyeckne U3MepeHust

1. OnuiuTe ycTpOCTBO, MPUHILIHUII AEUCTBUS TPHUOOPOB MAarHUTOAIEKTPHUIECKOM,
AIEKTPOMArHUTHOM, 3JIEKTPOAMHAMUYECKOU, (heppoAMHAMUYECKON, HHAYKIIMOHHON CHC-
TeM. HazoBHTE TOCTOMHCTBA M HELOCTATKU TPUOOPOB.

2. 3anumute (HOpMysbl a0CONIOTHOW, OTHOCUTEIBHON M MPUBEICHHOW OTHOCH-
TEeIBHON TMOTPENIHOCTEW u3MepuTenbHoro mpudopa. [loscaure Bxomsmue B GOPMYIIbI
BEJIMYMHBI.

3. JlaiiTe onpeneneHue Kiacca TOYHOCTH U3MEPUTEIBHOTO Ipubopa.

4. PacckaxuTe, Kak U3MEPSIOT TOK, HaIpsDKEHHE, IEKTPUUECKYI0 MOUIHOCTh U
SHEPIruUIo (Kakue NpruOopsl UCMOJIB3YIOT, KaK MOAKIOYAIOT B LEMb).

5. OOBsAcHUTE, YTO TAKOE ILIYHT, JJIsl YETO NMPUMEHSETCS, KaK MOAKIYaeTCs K
U3MEpPUTEIbHOMY MPUOOpPY. 3anumuTe GopMyIly Ajis pacueTa COIPOTUBIEHUS UIYHTA.

6. OObsacHUTE, UTO Tako€ AOOABOYHOE CONPOTHUBIICHUE, JJI1 YETO MPUMEHSETC,
KaK MOJKJII0YAeTCs K U3MEpPUTEbHOMY NpuOopy. 3anumure GopMyiy sl pacyera J0-
0aBOYHOr0 COMPOTUBIICHHUS.

no teme 1.8. Jiekrpuyeckue MaAalIUHbI IEPEMEHHOI0 TOKA

JlaliTe onpeneneHue acCHHXpoHHOTO aBurateis (A/l).
HasoBure npenmyiecTBa aCHHXPOHHBIX JIBUTATEIIEH.
Onwummre yctpoiictBo ctatopa A/l.
OnummuTe yCTporcTBO KOPOTKO3aMKHYTOTO poTtopa A/l.
Omnumure ycTpoiicTBO ¢azHoro poropa AJl.
OObsicHUTE MPUHLHUIT ACHCTBUSA TpeX(Pa3HOTO aCHHXPOHHOTO IBUTATES .
3anumuTte GopMyIly YaCTOTHI BPAILIEHUs MATHUTHOTO TOJIsI CTaTOPa, MOSICHUTE
BXOJd1IME B (POPMYJTy BEIUYUHBI.

8. JlaiiTe ompenenenne u 3anmumuTe GOPMYITy CKOIBKEHHS, TOSICHUTE BXOSIINE
B (popMy1y BETMYHHBI.

9. Uro Ha3BIBaeTCS MEXaHUUECKOUW XapakTepucTukon AJ[?

10. HazoBuTte paboune xapaktepuctuku AJl.

11. HazoBuTte criocoOsl mycka AJl.

12. HazoBuTe ciocoObl peryiupoBaHusi 4acTOThI BpamieHus AJl.

NogabkowodE

no teme 1.9. JiekTpruyeckne MAIIMHBI MOCTOSIHHOTO TOKA

. Jlalite onpenenenue reaeparopa nocrostiaoro toka (I'TIT).

. JaiiTe onpenenenue Apuratens nmocrossHuoro toxka (JIIIT).
OnuiuTe yCTPOMCTBO CTaTOpa MaluH noctossHHOTO Toka (MIIT).
Onunmure yctponctBo sikopss MIIT.
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Onumure yCTpOUCTBO MIETOYHO-KOJUIEKTOpHOTO y3i1a MIIT.
OOBsicHUTE NPUHLINI IEUCTBUS F'€HEpAaTOpa NOCTOSHHOIO TOKA.
Uto Ha3bIBaeTCs BHEIIHEN XapakTepuctukoit ['TIT?

8. 3apucyiite cxembl MIIT ¢ He3aBUCHMBIM, apaUIEIbHbBIM, TOCIEI0BATENbHBIM
U CMEIIAHHBIM BO30YKIECHUEM.

9. OObBsicHUTE MPUHIINIT ACHUCTBUS IBUTATEIISI TOCTOSHHOTO TOKA.

10. Yrto Ha3bIBaeTCsA MeXaHWUeCcKon xapakTepuctukon JI1T?

11. HazoBure pabounmu xapakrepuctukamu JI1T.

12. HazoBute criocoObl Mmycka u peryaupoBanue 4acToThl Bpamenus AI1T.

13. HazoBure nocromncrtBamu u Hepoctatku JI1T.

14. HazoBute o6macts npumenenus JI1T.

~No o

1o Teme 1.10. OCHOBBI JIEKTPONPUBOAA

1. JlaliTe onpenesieHUE AIEKTPONPUBOAA.

2. Kaxkasg Temmeparypa nmpu paboTe AJIEKTPOJABUTATENs] Ha3bIBAE€TCA YCTAHOBU B-
mercs? OT Kakoro napameTpa oOHa 3aBUCUT?

3. HazoBuTe oCHOBHBIE pPEXHMBI paOOTHI 3JeKTpojBurareneii. [lpuBegure npu-
MEpBbI DJIEKTPOJBUTATEINEH, pa0OTAIONIUX B ATUX PEKUMAX.

4. Ha3zoBuTe OCHOBHOW KpUTEpUil BEIOOpPA MOIIHOCTH JIEKTPOBUTATEIIS.

5. Kakoit maTepuan, npuMeHsIEMbIN B AJIEKTPOABUTATENSX, HauOOJIee YyBCTBUTE-
JICH K TEMIIEpaType HarpeBa?

6. HazoBuTe mocneACTBUSIM, K KOTOPHIM IMPUBEACT HCIIOIB30BAHUE JIBUTATEIS
MOBBIIIEHHON MOIIIHOCTH, 3aHUKECHHON MOIIIHOCTH.

7. TlosicHute, kak BBIOMPAIOT MOIIHOCTH JBUTATENSl MPU MPOJOJLKUTEIHLHOM,
KpPaTKOBPEMEHHOM, TOBTOPHO-KPATKOBPEMEHHOM PEXUME paOOTHI.

no teme 1.11. Ilepenaua u pacnpeaesieHre 31eKTPUIECKO JHEPT UM

1. Jlaiite ompeeneHue AMEKTPUIECKUX CETEH.

2. HazoBute kinaccuuKanuioo 3J1EKTPUUYECKUX CETeH Mo poJy TOKa, HOMUHAIb-
HOMY HaIlpsKEHUIO, KOHCTPYKTUBHOMY HCIIOJIHEHHUIO.

3. Ilpu xakom HaMpsHKEHUH BBITOJHO MepeiaBaTh ieKTpodHepruto? [louemy?

4. HazoBuTe npeumyliecTBa U HEJAOCTATKU MEpPeJadyu 3JIEKTPOIHEPTUU MOCTOS H-
HBIM TOKOM.

5. Pacckaxute o Bo3aymHoM JIDII.

6. Omnwummwure ycTporHcTBO Kabes.

7. HauepTuTe NpUHIMIHUAIBHYIO CXEMY 3JIeKTpocHaOxkeHud. [losicHure snemeH-
THI CXCMBI.

8. Ilepeuncnure cnmocoObl dKOHOMHUU IJECKTPOIHEPTUH.

9. TlosicHUTe Ha3HAYEHUE U YCTPOMCTBO 3aIUTHOIO 3a3€MJICHUSI.

Kontponupyemsie komnerenunu: OK 01, OK (2
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KpuTtepun oueHKH YyCTHBIX OTBETOB 00y4AKOIIUXCSH

«5» 0aJJI0B BBICTABJIAETCH 00Y4aIOIEMYCsl, €CJIM:

1) oOy4aronuiicss MOJHO W3JIaraeT Marepual, JaeT MPaBHIbHOE ONpeeieHUue Oc-
HOBHBIX MOHSATHUI;

2) oOHapy>KuMBaeT MOHMMaHWE MaTepuaia, MOXET O00OCHOBAaTbH CBOU CYXIACHUS,
NPUMEHUTH 3HAHUS HA MPAKTUKE, TPUBECTU HEOOXOAMMbBIE TIPUMEPHI HE TOJILKO U3 y4eo-
HUKA, HO ¥ CAMOCTOSITEJIbHO COCTaBJICHHBIE;

3) uznaraetr mMaTepuan nocie0BaTeIbHO U MPABWIBHO C TOYKH 3PEHUSI HOPM JIUTE-
pPaTypHOTO S3bIKA;

4) oTBEUaET CAMOCTOSTENBHO, 0€3 HABOASIINX BOIIPOCOB MPENOAaBaTENS.

«4» 0ansia BBICTABJSETCA O00YYAKOIEMYCH, €CJM OOyJYarOIMIACS JaeT OTBET,
YAOBJICTBOPSIONIMKN TEM K€ TPeOOBaHHSAM, YTO U IJISI OIEHKH «5», HO MOomyckaer 1-2
OIIMOKH, KOTOPBIE CaM K€ MCHPABIISIET, U |—2 HemoveTa B MOCIEAOBATENBHOCTH U S3BIKO-
BOM O()OpPMIIEHUHU H3IIaraeMoro.

«3» 0ana BbICTaBJIsAETCA 00y4YAKOILIEMYCsl, €CJIM 00yJarolniics 0OHapyKUBAET
3HaHWE U TOHUMaHUE OCHOBHBIX MOJIOKEHUN JaHHOUN TeMBbI, HO:

1) uznaraet MaTepuasn HEMOJIHO U JOMYCKAeT HETOYHOCTH B ONPEEIICHUHU MTOHATUH
Wi GOPMYITUPOBKE MTPABUI;

2) HEe yMEeT JOCTaTOYHO IIyOOKO M JI0Ka3aTeJIbHO OOOCHOBATh CBOU CYXKJEHHUS U
IIPUBECTU CBOU IIPUMEPBHI;

3) u3nmaraeT Marepuan HENOCIEI0BaTENbHO U JOMYCKAaeT OIIHUOKU B SI3bIKOBOM
ohOpMIIEHUU U3JIaraeMOoro.

«2» 0ania BbICTaBJIsAETCH 00Y4YAKOIIEMYCsl, €CJIM 00yJaroluiicss 0OHapyKUBAET
HE3HaHUe OOJIbIIEH YacTH COOTBETCTBYIOIIETO BOMPOCA, AOMYCKAET OMMOKU B (hopMyIH-
POBKE ONpEIENECHUN U MPaBWI, UCKAXKAIOUIUE X CMBICI, OECHOPAI0YHO U HEYBEPEHHO
M3JIaraeT MaTepHuall; OTMEYAIOTCS TaKWe HEJOCTATKU B MOJATOTOBKE, KOTOPBIE SIBIISIOTCS
CEPbE3HBIM MPENATCTBUEM K YCIEITHOMY OBJIAJEHUIO MOCIEAYIOMINM MaTEPHAIIOM.
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TecToBBIC 3a1aHUA
mo paszaeay 1. DJIeKTPOTeXHUKA

MeToanyeckue peKOMeHIAIUM K TECTy

Tect coctaBnen B 10 BapuaHTax, COAEPKUT / 3aJaHUM; BKIIOYAET 3a/IaHMsI, HAIIPaB-
JICHHBIEC HA MPOBEPKY TEOPETUUECKUX 3HAHUN U MPAKTHUECKUX YMEHUH.

Bpemst Ha OATOTOBKY M BBIMOJHEHHUE TeCTa: 45 MUHYT.

[Ipu npoBeieHnH TecTa IPOBEPSIOTCS CIETYIOUTUE YMEHUS U 3HAHUSA

yMeHUA

- IPOU3BOJUTH PACUET NAPAMETPOB INEKTPUUECKUX LICTIEH;

3HAHUA

- METOZbI TPEOOPA30BaAHUS SJIEKTPUUECKON SJHEPTUU;

- CYIITHOCTh (PU3HUECKHX MPOIIECCOB, MPOUCXOSAIINX B JIEKTPUUECKUX U MAaTHUTHBIX
TEeTIAX;

- IOPSIOK pacyeTa uX napaMeTpoB.

Kontpomupyemsie komnerenuuu: OK 01, OK 02

OTBeTnI
Bapuanr 3aganust

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 b
7 I r B A B b B
8 B I r b A b b
9 B B r A A b B
10 b b r B b b A

Bapuanr 1

1.Kakoil 13 mpoBOJOB OJJMHAKOBOT'O JUAMETPA U JJIMHBI CHIIbHEE HArpeBaeTCsd — MEIHbIN
WJIA CTaJIbHOM MPU OJTHOW U TOM K€ Cujie ToKa? Y IeJIbHOE COPOTUBIICHUE MEIH -

1,7 - 10°0m M, cram - 12 - 10%0mm.

a) MeubIit

0) CranbHol

B) O6a npoBoa HaArpeBarOTCsi OJJUHAKOBO

2. CKOJBKO MIECTUBOJIBTHBIX JJAMIIOYEK HEOOXOIUMO B3SITh JJIs €JIOUYHON TUPJISHbI, €CIIU
HanpsbkeHue cetu 127B?

a)37mr. 06)21 mr. B)40 mrT.
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3. OnpenenuTs CONMPOTUBICHUE JIaMIIbl HAKaJIUBaHUS , €ClM HAa Hed HanucaHo 60 Bt u
220 B

a)484Om ©6)4860Om B)6840Om T1)8150Mm.

4. Cxema COCTOUT U3 OJHOTO PE3UCTUBHOIO AJIEMEHTa ¢ conpoTuBieHueM  R=110 Owm.
Hamnpsixenue Ha e€ 3axumax u= 220 - sin 314t. Onpenenute noka3zaHus amIepMmeTpa U
BOJIbTMETPA.

a) I=1A, U=220B

0) I=14A,U=156B

B) 1=0,7 A, U=220B

r) I=1A, U=156B

5. llenbs nepeMeHHOr0 TOKa COACPKUT Jamiy HakanuBaHusi. Kak usmensercs no ¢ase Tok
Y HanpspKEHWE B 3TOM 1enu?

a) Tok omepekaeT HanpsHKEHUE Ha YroJt /2

0) Hanpspkenue 1 Tok coBnaaaroT 1o (asze

B) Hanpspkenue onepekaeT TOK Ha yroi m/2.

6. CuMMeTpHUUHas Harpy3ka CoeIMHEHa «3Be310i». JInneliHoe HamnpsbkeHne paBHO 380B.
Haiinute daznoe HanpspkeHue?

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

7. N3meputenbHblil TpaHcpopMaTop TOKa uMeeT oOMOTKH ¢ yucioM BUTkoB 20 u 100.
Onpenenutsb ero KodGPUIMeHT TpaHncHopMaluu.

a)50 06)0,02 B)98 r) 0,2

Bapuant 2
1. B kakux ciy4asx NpUXOAUTHCS MPUMEHATH MAPALIEIbHOE COECIUHEHUE KOHAEHCATO-
poB?
a) Jlyis momy4deHust O0JIbIINX €MKOCTEN
0) [ns ynyumeHus 3amaca NpoOYHOCTH U30JISILIUU KOHAEHCcaTopa
B) i momy4yeHust Manoi EMKOCTH.
2. IBa pesuctopa: Ri=4 OM, R,=6 OM coeauHEHBI MOCIEI0BAaTEILHO U BKJIIOYCHBI B
ANEKTPUUYECKYI0 ceTh. Ecnu HampsbkeHue Ha pesuctope R, paBHo 12 B, To HampsikeHue
AIEKTPUYECKON CETH PaBHO:
a)20B 6)24B B)36B.
3. OmnpenenuTs TOK |s, TOAXOAAMIMIA K Y31y LIENH HOCTOSIHHOIO TOKA, €CJIM TOKU B BETBSIX:
|1 = '3A, |2 = 2A, |3 = 4A, |4 = -4A.
a)12A 6) 1A B)6A 1)-7TA
4. Tlonnas nmoTtpebasiemas MOITHOCTh Harpy3ku S = 240 kBA, a aktuBHast MoIHOCTh P=
=150 kBt. Onpeaenure korhPUIIMEHT HArpy3KH.
a) cosp=0,625 6)cosp =1,6 B)cos ¢=10% T1)cos =109
5. B xakux ciyyasx TOK B HyJIEBOM NPoBoJe paBeH 07
a) IIpu cuMMeTpuyHOI Harpy3Ke
0) [Ipu HECUMMETPUYHON Harpy3Ke.
6. CuMMeTpHuuHasi Harpy3ka CoOeIMHEeHa «TpeyrojbHuKom». [lpu usmepenuu ¢azHoro To-
Ka ammepMeTp nokasan - 5 A. Uemy OyzaeT paBeH TOK B IMHEHHOM TTPOBOJIE?
a)SA 06)705A B)865 A r29A
7. Y cunoBoro ogHodazHoro TpanchopmaTopa HOMUHAILHOE HanpsbkeHue Ha Bxonae 3000

B, na Beixoge 500 B. Onpenenuts koaduimeHT Tpanchopmanum.
a)60 0)0,16 B)6 r) 600
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Bapmuanr 3
1. Kak u3mMeHUTCS HampsHKEHUE Ha BXOJHBIX 32KMMaX dJICKTPUIECKOM TN TTOCTOSTHHOTO
TOKa C aKTHUBHBIM AJIEMEHTOM, €CJIM MapajuleIbHO UCXOJAHOMY 3JIEMEHTY BKIIIOUHUTH €IlE
OJIVH DJIEMEHT?
a) He usmenurcs 0) YMeHbIIUTCA  B) YBEIUUYUTCS
r) s oTBeTa HEOCTATOYHO JTAHHBIX
2. [1lo xakoMy 3aKOHY MOXHO OIpPEAEIUTh KOJUYECTBO TEIUIOTHI, BBIACIISIEMOE MPOBOI-
HUKOM C TOKOM?
a) 3akony Oma 0) 3akony Ammepa B) 3akony Jlxoynsa-Jlenna r) 3akony Kymnona.
3. B snexTpudeckoil ceTr MOCTOSTHHOTO TOKA HAMpPsDKEHUE Ha 3aKUMax MCTOYHUKA DJICK-
TposHepruu 52 B. Hampsikenne Ha 3axumax norpedutens 50 B. Onpenenuts motepro
HaIPSHKEHUS HA 32)KUMax B TIPOIICHTAX.
a)l% 06)2% B)3% )4 %
4. llerb IepeMEHHOTO TOKa COJEPKUT KoHAeHcaTop. Kak m3meHseTcs mo ¢asze TOK U Ha-
MpsDKEHUE B 3TOU 1enu?
a) Tok onepekaeT HanpsHKEHUE Ha yroJi m/2
0) Hanpsbxkenue u Tok coBnaaaroT no daze
B) HampspkeHue ornepexaeT TOK Ha yroi m/2.
5. Kak u3MeHHUTCSI MHYKTUBHOE COIIPOTUBIICHUE C YBEJIMUYEHUEM YACTOThHI?
a) He usmenurcs 0) YMEHbIIUTCS B) YBEJIUUYUTCH.
6. JIuneitnbiii TOK paBeH - 5,8 A. Paccuuraiite da3Hbli TOK, €CIIM CUMMETPUYHAS HArPy3-
Ka COCTMHEHA «3BE3I0M.
a)8,12A 6)I0A B)S58A T1)335A
7. O6MoTKH Tpex(a3HOTO TeHEPATOPa COSAUHEHBI «TPEYTOJbHUKOMY. CKOJIBKO TUHEHHBIX
MPOBOJIOB TOJAXOOUT K r€HEpaTopy?
a)3 0)4 B2 1)6

Bapuanr 4
1. Kakoit u3 mpoBOJIOB OJMHAKOBOM JIJIMHBI U3 OJTHOTO U TOTO K€ MaTepualia, HO pa3HOro
IMaMeTpa, CUIIbHEE HArPEBAETCS MTPU OJTHOM M TOM K€ TOKE?
a) O0a mpoBo/1a HArPEeBAIOTCS OJIMHAKOBO
0) CuiibHEe HarpeBaeTcs MPOBO/I C OOJBIINM TUAMETPOM
B) CuiibHEE HarpeBaeTcsi IpOBOJI C MEHBIIUM JUAMETPOM
2. Onpenenuts 00111€€ COMPOTUBIICHHUE MU MPHU MapAUICTLHOM COSIMHEHHUH 2-X TOTpe-
ouTesnel, CONpoOTUBIEHUE KOTOPBIX 10 50 Om?
a)1000m 6)500M B)250M T1)2,50M
3. DnekTpuyeckoe conpoTtusiieHue yenoBeueckoro tena 3000 Om. Kakoit Tok mpoxoaut
yepes HEro, €CJIM YEJI0BEK HaXOAUTCs o HanpsbkeHuem 220 B?
a) 19 MA  0)73MA B)20MA r) 50 MA.
4. I1pu nocnenoBaTeIbHOM COSIMHEHUN PEe3UCTOPa, KaTYIIKN UHIYKTUBHOCTH, KOHACHCA-
TOpa 0Ka3aJoCh, YTO TOK OTCTAET OT HANPSKEHUS HA HEKOTOPBIA yros. YTO MOXKHO CKa-
3aTh O XapakTepe Harpy3Ku?
a) [IpeobiagaeT eMKOCTHOE COMTPOTUBIICHUE
0) [IpeobnagaeT MHAYKTUBHOE COMTPOTUBIICHUE
B) IIpeoGnamaer akTHBHOE COMTPOTUBIICHHE, & MHIYKTUBHOE M €MKOCTHOE PABHBI.
5. CuMMeTpHUYHas HAarpy3Ka COEIMHEHA «TPEYTroJbHUKOMY. JINHEHHOE HANIPS)KEHUE PABHO
220B. HaiiguTe dha3Hoe HampsiKeHUE?
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a) 127B  6) 220B  B) 380B.

6. B tpexdasnyio cetb ¢ nuHelHbIM HanpsbkeHrneMm 380 B BkimrodaroT Tpexda3Hblil 1BUra-
TeNb, KaXKJas U3 0OMOTOK KoToporo paccuntana Ha 220 B. Kak cnenyer coenuHuts 00-
MOTKH JIBUTATENsA?

a) TpeyroiabHIUKOM

0) 3Be3noit

B) JlBUraTenp Henb3s BKIIOYATh B 3Ty CETh

r) MOXHO TpEyroJbHUKOM, MOXKHO 3BE3/0H.

7. Cuna ToKa B IEpBUYHOM 00MOTKE TpaHcpopmaTopa - 0,5A, BO BTOpUYHON OOMOTKE -

0,25A. Onpenennts ero koddumueHT Tpanchopmauu.
a)2 06)0,125 B)O0,5 r) 1,25

Bapuanr S
1. Kakoii cnoco0 coeAMHEHUSI HCTOYHUKOB MO3BOJISIET YBEJIIMUUTH HANIPSIAKEHUE?
a) IlocnegoBaresbHOE COEIMHEHNE
0) IlapannensHoe coeTMHEHNE
B) CMelnIaHHoe COeIMHEHHE.
2. 1o mpoBOJIOYHON CIUpaIH, COMPOTUBICHUE KOTOPOW B HarpeTtoMm coctosHuu 50 Ow,
TeueT TOK 2A. Kakoe KoJIMuecTBO TEIUIOTHI BBIICIIUT 3Ta CIIUPAIIb 32 S MUHYT?
a) 25 kIx 06) 60 klbx  B) 7,5x]x.
3. DJleKTpUUecKoe conpoTuBiieHre yenoBeueckoro teaa 5000 Om. Kakoil TOk mpoxoauT
yepes HEro, €CJIM YEJIOBEK HaXOAUTCs o HanpsbkeHueM 220 B?
a)44 A 0)0,044A B)0,02A r) 0,2A
4. Cxema COCTOMT M3 OJHOTO PE3UCTHBHOTO 3JIEMEHTa ¢ compoTtuBieHMeM  R=50 Owm.
Hanpspkenue Ha e€ 3axumax u= 220 sin 628t. Onpenenure mnoxkazaHusi aMIepMeTpa U
BOJIbTMETPA.
a)l =44 A, U=220B
0)l=44A, U=156B
B) 1=3,12 A,U=220 B
r)1=3,12 A, U=156 B.
5. llens mepeMEHHOTO TOKA COJIEPXKHUT KATYIIKy WHIYKTUBHOCTU. Kak u3meHnsercs no ¢a-
3€ TOK U HalpsDKEHUE B OTOU 1enu?
a) Tok onepekaet HanpsHKEHUE Ha yroJi /2
0) Hanpsbxenue u Tok coBmaaaroT no daze
B) Hampsixenue onepexaeT TOK Ha yrod /2.
6. KakoBo cooTHomeHue Mexay (pasHbIMU U JTUHEHHBIMH HANPSXKEHUSIMHU TPU COEUH e-
HUU NOTPEOUTENEH STEKTPOIHEPTUU KTPEYTOJIBHUKOM.
a)Un=U¢dp ©6)Un= 1,73-U¢p B)Ud= 0,707 Un.
7 . K ueMy npuBoIuT OOpBIB BTOPUYHOM LieTH TpaHchopmaTopa ToKa?
a) K KopoTkoMy 3aMbIKaHUIO
0) K pexumy xonocrtoro xoaa
B) K moBbIllIeHUIO HAPSHKEHUS
r) K monomxke tpancdopmaropa
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Bapuanr 6
1. B anekTpuyecKyro 1eMb MapajiieibHO BKIIOUEHBI JIBa PE3UCTOPA C COMPOTUBICHUEM
20 Om u 100 OM. Hanpsixenue na Bxoae 220 B. Onpenenure TOK Ha HEPA3BETBICHHOM

y4yacTKe.

a) 13,2 A 0) 0,075A B)7,2A r) L8 A

2. B kakux ciyyasix NpUXOJUTHCS MPUMEHSTh MapajijieIbHOe COEIMHEHHUE KOHJEHCATO-
poB?

a) JIis momydeHus: O0JIBIINX €MKOCTEN

0) Jns ynyuiieHus 3amaca NpoOYHOCTH U30JISAIUMU KOHAEHcaTopa

B) JlJ14 moyyeHus: Majaol EMKOCTH.

3. MomHOoCTh ABUTaTeNnsl NocTosHHOro Toka 1,7 kBT. Ilone3Has MOIIHOCTD, OTAaBacMas B
Harpy3ky, 1,5 kBt. Onpenenure KII/[ nBurarens.

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

4. Kak m3aMeHuTCs cBHT (pa3 MeXAy HAMPSHKEHWEM U TOKOM Ha KaTYITKe WHIYKTUBHOCTH,
eciu 00a e€ mapamerpa (R u X| ) 0THOBpEMEHHO yBeIMUYaTCs B TPHU pasza?

a) YMEHbBIINUTCS B JIBa pasza 0) YBenuuutcs B 1Ba pa3a

B) He usmenurcs r') YMEHBIINUTCS B UETHIPE pasa.

5. Konnencatop eMkocThio C MOAKIIIOUEH K UCTOYHUKY CUHYCOMAANBHOTO ToKa. Kak n3-
MEHHTCS TOK B KOHAEHCATOPE, €CJIM YaCTOTYy CUHYCOUJAAIBHOTO TOKA YMEHBIIIUTH B 2 pa3a.
a) YMeHbIIHTCS B 2 pa3a

0) YBenuuutcs B 2 pasza

B) OCcTaHeTCs HEM3MEHHOU

r) Tok B KOHJIEHCATOpE HE 3aBUCUT OT YACTOThl CUHYCOUJAIBHOTO TOKA.

6. B cummeTrpuuHoi TpexdazHoil nenu JuHelHbId Tok 3 A. Paccunrtath (pa3Hblil TOK, eciu
Harpy3Kka CO€JIMHEHA «TPEYTOJIbHUKOM).

a)42A 0)1,73A B)519A T1)25A

7. Kakoil pexxuMm paboThl TpaHchopMaTopa MO3BOJISIET ONPEAeTUTh KOIGPUITUEHT TpaHC-

dbopmanuu?
a) PexuM Harpy3ku 0) Pexum xomocToro xona
B) PexuM KOpOTKOTO 3aMBbIKaHUs r) Hu oaun U3 nepeuncieHHBbIX.

Bapuanr 7
1. DnexkTpuyeckoe conmpoTuiieHue yeiaoBeueckoro tena 3000 Om. Kakoit TOK mpoxoauT
Yepes3 Hero, €CJIM YeJIOBEK HAXOAUTCs Mo/ HanpsbkeHueM 127 B?
a) 19 MA  0) 126 MA  B) 24 MA r) 42 MA.
2. B snektpuueckyro 1enb nociieI0BaTeIbHO BKIIFOYEHBI JIBA PE3UCTOPA C COMTPOTUBIICHU-
eM 10 Om u 120 Om. Hanpsikenue Ha Bxoae 220 B. Onpeaenure TOK B LETH.
a)24 A 0)1,2A B)O06A 1)1, 7A.
3. Kak u3MeHUTCSd MHIYKTHUBHOE CONPOTHUBIICHUE C YBETUYEHUEM YaCTOTHI?
a) He usmenurcs 0) YMEHbIIUTCA B) YBEJIUYUTCA.
4. Kongencarop eMkocTbio C MOAKIIOYEH K UCTOYHUKY CUHYCOUJAJIBHOTO TOKa. Kak m3-
MEHHTCSI TOK B KOHAEHCATOPE, €CJIM YaCTOTY CUHYCOMAAIBHOTO TOKa YMEHBIIUTH B 4 pasa.
a) YMeHnblurcs B 4 paza
0) YBenuuutcs B 4 pasza
B) OCTaHeTCsl HEM3MEHHOU
r) Tok B KOHJIEHCATOpE HE 3aBUCHUT OT YACTOThl CHHYCOUIAJIbHOTO TOKA.
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5. AMmuutyna cunycouaansHoro Hanpsbkenust 380 B, HauanpHas ¢aza = - 45°, yacrora 50
I'u. 3anummTe ypaBHEHHE MTHOBEHHOTO 3HAYEHUS 3TOT0 HAIPSKEHHUS.

a) U=380 - cos( - 45°t)

0) u=380 - sin (50t - 45°)

B) u=380 - sin (314t - 45°)

r) Uu=380 - cos (314t + 50°)

6. CuMMeTpHuuHas Harpy3ka COeIMHEHa «TpeyrojabHUKomM». [Ipu usmepenun ¢azHoro to-
Ka amnepMetp nokasain -7 A. Uemy OyAeT paBeH TOK B JUHEHHOM IpoBoie?

a)7A 0)12,11 A B)98 A 1)4A

7. Jlammibl HaKaIMBaHUS ¢ HOMUHAIBHBIM HarpsbkeHueM 220 B BKIIIO4aoT B Tpex(azHyro
ceTh ¢ HanpspkeHneM 220 B. OnpenenuTs cXxeMmy COeTMHEHHS JIAMIL.

a) TpexmpoBoaHoO# 3Be310i  0) UeThlpexmpoBOAHOM 3Be3/10i1  B) TpeyroiabHUKOM

Bapuanr 8
1. Kakoe u3 mpuBEIECHHBIX YTBEPKIACHUN HE COOTBETCTBYET MOCIIEIOBATEIIBHOMY COEJIH-
HEHHUIO DJIEMEHTOB IMPU MTOCTOSSTHHOM TOKE?
a) Tok BO Bcex ayieMeHTax ey OJIMHAKOB.
0) Hanpsbkenue Ha 3a)KuMax I1eNU paBHO CyMMeE HaIpsHKEHU Ha BCEX €0 YYacTKOB.
B) HanpspkeHue Ha Bcex 3JIeMEHTax e OJMHAKOBO M PABHO MO BEIMYUHE BXOTHOMY
HaIPSKEHUIO.
2. MouHOCTh IBUTATeINsl MOCTOSTHHOTO ToKa 1,75 kBT. [lone3nass MOUIHOCTh, OTAaBaeMast
B Harpy3Ky, 1,5 kBt. Onpenemure KII/[ aBuraremns.
a) 0,8 0) 0,75 B)0,7 r) 0,85
3. IBa ucrounnka umeroT oauHakoBbie J/IC u TOKH, HO pa3HbIe BHYTPEHHHE COTPOTHB-
nenus. Kakoit u3 uctounukoB umeeT Oonbiuii KITJ1?
a) KII/] u"CTOYHUKOB paBHBI.
0) VICTOYHMK C MEHBIIIMM BHYTPEHHUM CONPOTUBIICHUEM.
B) cTOuHUK ¢ OOJBIIMM BHYTPEHHUM COMPOTUBIICHUEM.
4. HanpsokeHre Ha 3aXUMax IENU C PE3UCTUBHBIM 3JIEMEHTOM HM3MEHSETCS MO 3aKOHY:
u=220 sin (314t+50°). Onpenennure 3aKOH U3MEHEHHsI TOKa B 1ienu, eciiu R=20 Om.
a)i=11sin 314t 0) i = 11 sin (314t + 50°)
B) 1= 7,9 sin (314t + 50°) r) i =7,9sin 314t
5. Jlunentnblil TOK paBeH -5,2 A. PaccuuTaiite (ha3Hblil TOK, €CIIM CHMMETPUYHAsI Harpy3Ka
COEIMHEHA «3BE30M».
a)52A 06)9A B3A 1)25A
6. B TpexdazHyto ceTh ¢ nuHelHHbIM HamnpsbkeHueM 380 B BkitouaroT TpexdasHblil 1BUra-
TeJb, Kaxkaas u3 oOMOTOK KoTtoporo paccuntana Ha 220 B. Kak ciexyer coenuHuTh 00-
MOTKH JIBUTATENsA?
a) TpeyronbHukoMm 0) 3Be3noi
B) JIBuraresns Helb3s BKJIIOYATh B OTY CETh
r) MOXXHO TPEyTroJbHUKOM, MOKHO 3BE37I0M.
7. TpanchopmaTop mmeer o6MoTKH ¢ unciaoMm ButkoB 200 u 450. Onpenenuts ero ko3 -
¢bunueHT TpaHchopMaIIvH.
a) 2,25 0) 0,44 B) 650 r) 250
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Bapuanr 9
1. ITo kakoMy 3aKOHY MOYXHO OIIPEAEIIUTh KOJUYECTBO TEIUIOTHI, BBIACISIEMOE MMPOBOI-
HUKOM C TOKOM?
a) 3akoHy Oma  0) 3axkoHy Ammiepa  B) 3akoHy J[xoynsa-Jlenna 1) 3akony Kymnona.
2. Onpeaenutsb 001Iee COMPOTURICHUE LIETH MPHU MapajIeIbHOM CO€IMHEHUU 2-X MOoTpe-
ouTesne, conpoTuBiIeHUE KOTOphIX 1Mo 200 Om?
a)2000m ©6)500m B)1000OM 1)400 Om
3. MoiHoCTh aBUraress NoctossHHoro Toka 2 kBT. [lone3nas MoniHOCTh, OT/IaBaeMasi B
Harpy3ky, 1,75 kBt. Onpenenure KIIJI nBurarens.
a) 0,8 0)0,75 B)0,7 r) 0,875
4. Karymka ¢ MHAYKTUBHOCTHIO L MOJKIIOYEHA K UCTOYHUKY CUHYCOMIAIBHOTO HaIpsi-
xeHus. Kak u3MEHHUTCS TOK B KaTYILIKE, €CJIM 4YacTOTa UCTOYHMKA YBEJIMUUTCS B 5 pa3a?
a) YMeHbIIHTCS B 5 pa3
0) YBemuuutcs B 5 pa3
B) YMeHbIIuTCA B 25 pa3
r) He usamenurcs
5. O6MOTKH Tpex(}a3zHOTO TeHepaTOpa COSAMHEHBI «TPEYTOIbHUKOMY. CKOJIBKO JTMHEHHBIX
IIPOBOJIOB IOJAXOJUT K FeHepaTopy?
a)3 0)4 B)2 1)6.
6. CuMMeTpUYHAas Harpy3Ka COEIMHEHA «TPEYroJIbHUKOMY. JIMHEHHOE HaNpsHKEHUE PaBHO
220B. HaiiguTe dha3Hoe HampsikeHUe?
A) 127 B 0) 220 B B) 380 B.
7. Jlu"eiHsll TOK paBeH - 7 A. PaccuuTaiite Qa3Hblil TOK, €CIIM CUMMETPUYHASI Harpy3Ka

COCAMHCHA «TPCYTOJIbHUKOM)).
a)12,11A 6)98A B)4A T1)5A

Bapuant 10
1. B snexTpuyeckyto Lenb napaielbHO BKJIIOYEHBI JBa PE3UCTOPA C COMPOTUBIECHUEM
100 Om u 10 Om. Hanpspxkenue Ha Bxone 220 B. Onpenenvre TOK Ha HEPa3BETBICHHOM
YYaCTKe.
a)0,5A 0)24A BB)0.04A 1) 2A
2. Kak U3MEHUTCS HallpsSHKEHNUE Ha BXOJHBIX 32KUMax 3JIEKTPUYECKON LENU MOCTOSHHOIO
TOKa C aKTMBHBIM JIEMEHTOM, €CJIM MAapajuIeIbHO WCXOJHOMY 3JIEMEHTY BKIIIOUWTH €IIIE
OJIVH 3JIEMEHT?
a) He usmenurcs 0) YMeHbIIUTCA  B) YBEIUUYUTCS
r) [Ins oTBeTa HENOCTATOYHO JTAHHBIX
3. B anekTpuyeckod cxeme JABa PE3MCTHBHBIX 3JIEMEHTa COECOUHEHBI MOCIIEI0BATENBHO.
Uemy paBHO HampsbkeHHE Ha BxoJe npu cuie Toka 0,4 A, eciim R; = 10 Om; R, =90 Om?
a)3,6B 6)0,004 B B)4B r) 40 B
4. YkaxuTe nmapaMerp MepeMeHHOro TOKa, OT KOTOPOr0 3aBUCUT MHIYKTUBHOE COMPOTUB-
JIEHUE KaTYyIIKH.
a) JlelicTByroliee 3Ha4€HHE TOKA
0) HauanpHas ¢asza Toka
B) [lepuon nepeMeHHOro TOoKa
r) MakcumanabHOE 3Ha4€HHUE TOKA.
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5. B Tpexdasnyto ceth ¢ nuHeiHbIM HamnpsbkenneM 380 B BkitouaroT TpexdasHblil JBUTa-
TeNb, KaXJas U3 00OMOTOK KoToporo paccuntana Ha 220 B. Kak cnenyer coenunuts 006-
MOTKH JIBUTATENA?
a) Tpeyronpaukom  0) 3Be3noi
B) JlBUraTenp Henb3s BKIIIOYATh B 3Ty CETh
r) MOHO TPEyroJbHUKOM, MOXKHO 3BE3101

|.OOMoOTKH Tpexda3zHOro reHepaTopa COEAMHEHBI «3Be3/10i». CKOIBKO JMHEWHBIX MPOBO-
J0B TOJIXOIUT K reHepaTopy?
a)3 06)4 B2 1)6.
7. Cuna Toka B mepBUYHON 00MOTKe TpaHchopmatopa - 0,25A, BO BTOpUYHONH OOMOTKE -
0,5A. Onpenenuts ero koddduiueHT Tpanchopmaiuu.
a)2 06)0,125 B)O0,5 r) 1,25

Kputepumn onenku:

3a KaXbIi TPaBUJILHBINA OTBET, HaUKcCseTcs 1 Gai.

«5» - mpaBuabHO BhITIOTHEHO 91 — 100% 3ananutii (7 6anmoB);
«4y - mpaBUILHO BhITIOHEHO 71 — 90% 3amanuii (6 6aioB);
«3» - mpaBuIBHO BITIONHEHO 51 — 70% 3amanuii (4-5 6aIoB);
«2» - IpaBUJIBLHO BBITIOTHEHO MeHee 51% 3amanuii (0-3 GamioB).
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o paszaeay 2. JJIeKTPOHUKA

MeToanyeckue peKOMeHIAUN K TECTY

Tect cocraBnen B 2 BapuaHTax, coaepkuT 12 3aganuii. Bapuantel paboTsl paBHO-
LICHHBI.
Bpems Ha moAroToBKy M BeINOJHEHUE TecTa: 30 MUHYT.

Kontponupyemsie komnerenunn: OK 01, OK 02

OTtBeTbI
3aganus 1123|4567 |89 10 11 12
Bapuant Nel a|r|B|6|06|B|O6|T]|O r 0 r
Bapuant Ne2 B| O|B|O|a|B|O|T|O r B r
Bapuant Nel

1. CkonbKO P-N mepexoa0B COACPKUT MOTYITPOBOIHUKOBBIN AUOA?

a) Onun

0) JIBa

B) Tpu

r) Yernbipe

2. Kakyto poJib B 3JIEKTPOHHBIX CXE€MaX BBITIOJIHAET BapuKam?
a) ConpoTuBIIECHUS
0) Kimroua
B) UHyKTUBHOCTH
r) Emkxoctu
3. YKaxuTe NoJIpHOCTb HANPSDKEHUS HAa SMUTTEPE U KOJUIEKTOpE TpaH3UCTOpa Tuma p-Nn-
p.
a) Ilmroc, maroc
0) Munyc, miroc
B) [Tntoc, munyc
r) Munyc, MuHyc
4. Kak Ha3bIBalOT LEHTPAJIbHYIO 00JIaCTh B MOJIEBOM TpaH3UCTOpeE?
a) Crok
0) Kanan
B) HcToxk
r) Pyuei
5. B nosieBbIX TPaH3UCTOPAX IJIEMEHT, OT KOTOPOTO ABMXKYTCS 3apsi/ibl, Ha3bIBACTCH. . .
a) Ctok
0) Uctox
B) 3aTBOp
r) Kanan ¢ BbICOKOI MPOBOAMMOCTBIO
6. CKOJIBKO P-N mepexoA0B COAEPKUT TUPUCTOP?
a) OnuH
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0) /IBa

B) Tpu

r) Yetkipe

7. DnekTpoasl (POTOpe3uCTopa BHITIOJIHEHBI U3 ...

a) Meau

0) Ilnatuns

B) XKeneza

r) Cepebpa

8. Jlss BBIIpSIMIICHUS! IEPEMEHHOTO HANPSKEHUSI IPUMEHSIOT. . .

a) OqHoda3HbIe BHIIPAMUTEIH

6) Muoroda3zHbie BEIIPAMUTEIH

B) MocCTOBBIE BBIIPSIMUTEIH

r) Bce nepeuncnennsie

9. U3 KakuX 371€MEHTOB MOYKHO COCTAaBHUTh CIIIaXXKUBAIOIIUE (DPUITBTPHI?

a) 13 pe3ucropos

0) 13 koHeHcaTopoB

B) 13 kaTyiiek HHIyKTUBHOCTH

r) U3 Bcex BhILIENEPEYNCIEHHBIX IPUOOPOB

10. Kakum 00pa3om 37€MEHTbI HHTETPAJIbHOM MUKPOCXEMBbI COETMHSAIOT MEXIY CO00i?
a) HamplieHuem 3070ThIX WM aJTIOMUHUEBBIX JOPOXKEK Yepe3 OKHA B Macke
0) [Taiikoii 1a3epHBIM JIy4OM

B) TepMokommpeccuei

r) Bcemu nepeuncieHHbIME crioco0amMu

11. K xaKkoi1 cTeneHn NHTETPalud OTHOCATCS UHTETPAIBHBIE MUKPOCXEMBI, COAEPKAIINE
500 nOrnYecKux 3JIEMEHTOB?

a) K mamoit

0) K cpenneit

B) K BbICOKOH

r) K cBepxBbICOKOM

12. Kakue HanpaBieHUs! XapaKTEPHbI 1711 COBEPIIICHCTBOBAHUS JIEMEHTHON 0a3bl 3JIeK-
TPOHUKH?

a) [ToBbIIEHNE HAJIEKHOCTH

0) CHmkeHue moTpedIeHrs MOIITHOCTH

B) MuHuatopuzaus

r) Bce nepeuncnennsie

Bapuanrt Ne2
1. Kakue nroapl MpUMEHSIOT I BRIIPSMIICHUS IEPEMEHHOTO TOKA?
a) [lmockocTHBIE
0) Toueunsie
B) Te u npyrue
r) Hukakue
2. CKOJIbKO P-N mepexoI0B y NOJIYIPOBOAHUKOBOTO TpaH3UCTOpa?
a) Onun
0) [Ba
B) Tpu
r) Uetsipe

23



3. Kak Ha3bIBaIOT CpeIHUI CIOW y OUIMOISPHBIX TPAH3UCTOPOB?

a) Ctok

0) Uctox

B) baza

r) Komiekrop

4. YKaxuTe NOJSIPHOCTh HAIIPSHKEHUS Ha SMUTTEPE U KOJUIEKTOPE TpaH3UCTOpa TUia N-p-
n.

a) Ilnroc, mtroc

0) Munyc, miroc

B) [lmoc, Mmunyc

r) Munyc, MuHyc

5. B moneBbIX TpaH3UCTOPAX AIIEMEHT, K KOTOPOMY JABUKYTCS 3apsibl, HA3bIBAETCH. ..
a) Ctok

0) Uctok

B) 3aTBOp

r) Kanan ¢ BbICOKOI TPOBOAMMOCTBIO

6. Uto siBisieTcs KaTo10M BaKyyMHOTO (hoTO31eMeHTa’?

a) HukenunoBas npoBoJioka

0) [1nenka U3 NOIYNPOBOAHUKOBOIO MaTepuaa

B) TOHKUH CJIOU MIEIOYHO3EMETHLHOTO METaIa

7. Kakumu cBOOOJHBIMU HOCUTEIISIMU 3apsiI0B 00YCIIOBIIEH TOK B poTOpe3ncTope?
a) Jpipkamu

0) DnekTpoHaMu

B) [Iporonamu

r) Heiitponamu

8. Yrpasisiemble BBITPSIMUTENM BBIMOJIHAIOTCS Ha 0ase. ..

a) JluomoB

0) [ToneBbIX TpaH3UCTOPOB

B) bunonsipHbIx TpaH3UCTOPOB

r) Tupucropon

9. DneKTpOHHBIE YCTPOICTBa, TPeoOpa3yrolue NOCTOSIHHOE HAPSYKEHUE B IEPEMEHHOE
HaNpsDKEHUE, Ha3bIBAIOTCH. ..

a) Beipsimurensmu

6) NuBepropamu

B) CrabunutpoHaMu

r) OunsTpamu

10. Kakue ocoOeHHOCTH XapaKTEepHbI KaK AJI1 MaJIbIX UHTErpalibHbIX MUKpocxeM (MUC),
TaK 7151 00JbIINX UHTErpalibHbIX MUKpocxeM (BUC)?

a) MUHHATIOPHOCTD

0) CoxkpallieHue BHyTPEHHUX COCTUHUTEIIBHBIX JTUHUN

B) KommekcHas TeXHOIOTHs

r) Bce nepeunciennbie

11. K xako#i cTeneHy HHTerpali OTHOCATCS HHTETpaJIbHbIe MUKPOCXEMBI, COJIepKaIue
1500 nornyeckux 3neMeHTOB?

a) K manoi

0) K cpenneit

B) K BbICOKOH
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r) K cBepxBbICOKOH

12. ®yuknuoHanbHbIN 0110k OBM, npeaHasHaueHHbIN A1 XpaHEHUsSI OCHOBHOTO MacCHBa
uH(pOopMaIK, Ha3bIBACTCH. . .

a) OnepaTuBHOE 3alIOMHUHAIOIIEE YCTPOUCTBO

0) yCTpOICTBO ynpaBiIeHUs

B) apu(METHIECKOE YCTPOMCTBO

I') BHEIIIHEE 3alIOMUHAIOIIEE YCTPOMCTBO

Kpurepuu oneHku:

3a KaxxJIbIi TpaBUWIbHBIA OTBET, HaUKcgeTcs 1 6am.

«5» - mpaBubHO BeIMOTHEHO 91 — 100% 3amanwmii (11-12 6amios);
«4» - paBUIBHO BBIMOIHEHO 71 — 90% 3amanuii (9-10 6ammos);
«3» - mpaBUIILHO BBIMOTHEHO 51 — 70% 3amanuii (7-8 6amioB);
«2» - IpaBUIILHO BBIMTOTHEHO MeHee 5 1% 3amanuii (0-6 6ayon).
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NHCcTpyKIIMOHHBIE KAPTHI
JJIS1 IPOBeIeHUs1 JIa0OPaTOPHBIX padoT

JlaGoparopHnasi pabora Nel
IIpoBepka CBOMCTB 3JIEKTPUUYECKOM LENH € MOCAeI0BATEIbHBIM U Mapajuieb-
HbIM COCJIUHECHUEM Pe3HCTOPOB

Heab: nccienoBaTh paboTy IEKTPUUECKOM LIETIH MIPU [TOCIIE0OBATEILHOM U ITapall-
JIENIBHOM COEMHEHUM PE3UCTOPOB.

IIpubopsl u 06opynoBanue:

1. Habop MynbTUMETPOB B KAUECTBE aMIIEPMETPA U BOJIBTMETPA

2. Ha6op pe3uctopos (conmpotuBieHuit): R; = 100 Om, R, =220 OMm, R3 =470 Om

3. Ucrounuk Hampsoxenus: U =15 B

4. CoenuHuUTENbHbBIC TPOBO/A.

l. IMocaenoBaTesibHOE COeJUHEHNE PE3UCTOPOB
1. O0mue cBenennst
Ecnu pesuctopel wiu Jt00bl€ JIpyrMe HArpy3Kd COEIMHEHBI TOCIIEN0BATEIHHO
(puc.1), M0 HUM MPOXOAUT OJUH U TOT K€ TOK. BennunHa Toka onpenensercs NpuiIoKeH-
HbIM HanpspkeHneM U u cymmapHabiM conpotusiennemM ZR: 1 = U/ ZR , rae
ZR:R1+R2+R3.

I R1 R2 R3
O [ | | 1 [ |
| | 1 | | |
UR1 UR2 UR3
U =U
o
Puc.1

Ha xaxxnplii OTIENbHBIN PE3UCTOP MPHU ITOM MPUXOAUTCS HEKOTOPOE YACTUYHOE Ha-
npsokeHre. CyMMa 4aCTUYHBIX HaNpsHKEHWW paBHA MOJHOMY MPHIOKEHHOMY Hampsixe-
HHIO: IR]_ + |R2 + |R3 =U

2. IIpakTn4yeckasi 4acTh
3aganue
W3mMepsis TOKU U HaNpsOKEHUsI, yOeAUTeCh, YTO TOK OJMHAKOB B JIHOOOW TOYKE moce-
JOBATEJIbHOM LIENU UM YTO CyMMa YaCTUYHBIX HANPSHKEHUW paBHA HAIMPSIKEHUIO, MPHIIO-
KEHHOMY KO BCEU LEMN.

IMops10K BLINOJTHEHUST PA0OTHI
e (Cobepure 1eMb COTJIacCHO cxeme (puc.2), mooyepeaHO BKItOUasi amnepMerp (MyJIbTH-
MeTp) Mexay Toukamu paspeiBa A — B, C — D, E - F u G — H, usmepste Toku BIOIH
BCEH IOCIIEI0OBATEIBLHOU LIETIH.
e 3areM U3MEpPhTE YACTHUYHBIC HAIpPsDKEHUS (MaJCHHs HANPSHDKEHUSI) MEXKAY TOUYKaAMHU
B -C,D-E, F -G, aTakke nojiiHOe HanpspbKeHue 1enu Mexay Toukamu B — G. Bee
M3MEPECHHbBIC BETUYNHBI 3aHECUTE B Ta0I. 1.
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I
o

Puc.2
Tabnuya 1
Tox, MA Iagenust HanpsokeHusi, B Hommoe Hampstice-
Hue, B
Toukn uenn Touku nenu Touku nenu
A-B | C-D | E-F H-G B-C D-E F-G B-G

BriBoOa:

KonTpoabHbIil Bonpoc:
KakoBbI majieHns1 HanpsHKEHUsI 0 OTHOLIEHUIO K COITPOTUBJIEHUSAM COOTBETCTBYIO-

IIUX PE3UCTOPOB?

1. IlapanienbHoe coeUHEHNE PE3HCTOPOB
1. O0mue cBegeHus
Ecau pesuctopsl wim 1r00bIe Ipyrue Harpy3Ku COeAUHEHbI TapauiesbHo (puc.3), Bce
OHM HaxoJaTcs 1o oauHakoBbIM HamnpsbkeHreM: U = Ug; = Ugr, = Ugrs

b))
+ O—=— - -
11 I2 13
U R1 4 R2 ¢ R3 ¢
{ UR1 { Ur2 UR3
=1
-— O .
Puc.3
B kaxnoii BETBH LIEeNH MPOTEKAET CcBOM TOK. CyMma BCEX TOKOB BETBEM paBHA TOKY
Ha HEpa3BETBJIEHHOM yyacTke ekTpudeckoit nenu: Xl =15 + 1, + 1.

BenuuunHa TOKa BETBU 3aBUCHUT OT IMPUIIOKCHHOI'O HAIIPSXKCHUA U COITPOTHUBIICHUA

JTaHHOU BETBHU:
|1:U/R1; |2:U/R2; |3:U/R3.

Tok B HEpa3BETBJICHHOW YaCTH IIEMU 3aBUCUT OT MPHUJIOKEHHOTO HAMPsHKEHUS U 00-
miero conpotusienus nenu: Xl =U/R.,

J11st BBIYUCIIEHUS OOIIETO COTPOTUBIICHUS IEMHU CITYXKUT dhopmyria:

R=1/(1/R; + 1/R, + 1/R3).
Jyist ienu ¢ AByMsI TapajuieIbHO COSTMHEHHBIMHU PE3UCTOPAMHU:
R= R1 Rz/ ( Rl + Rz)
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2. IIpakTn4yeckasi 4acThb
3aganue

I/ISMep}I}I HAaIIpsHKCHUA U TOKH, Y6€I[I/IT€CI>, 4TO HaAIIPsSXKCHUE, IIPHUKIAAbIBAEMOC K Ka-

KIOMY PE3UCTOPY, OJMHAKOBO U YTO CyMMa TOKOB BETBEH paBHa TOKY HAa HEPA3BETBIIEH-
HOM YYacTKe LETIH.

Iopsiaok BeINOJIHEHUSI PadOTHI.

e (CoOepuTe 1enb COTNIaCHO cxeMe (prc.4) U MoJIaiiTe MOCTOSHHOE HANPsHKEHUE
15 B Ha ee BxoOn.

e [loouepenHo BKiItOUasi MyJabTUMETP B pa3pbiBbl Mexkay Toukamu A - B, C-D, E - F,
G -Hu L - K, u3mMepbTe TOKHM B COOTBETCTBYIOIINUX BETBSIX.

e 3aTteM uU3MepbTe HampsKeHUs Ha pe3ucTopax Ry, Ry, u Rz (Mexny toukamu D - K,
F-K, H-K).
e 3aHecuTe U3MEPEHHBIC BEJIMUMHBI B Ta0J.2.

+ 2l
e
A B I1 1 I2 { |3+
7T T
CD U= 10B D
R1
100 Om 220 Om 470 Om

! |
—O—=—20 .
D> IS K
Puc. 4
Tabnuya 2
Hanpsikenus, B Toku BeTBeil, MA ITo1HBIN TOK LENH,
MA
Toukn n3mepeHus Touku n3mepenus Touku n3mepenus
D-K(Ury) | F-K(Uro) H-K C-D E-F | G-H A-B L-K
(Urs)

BoiBOa:

KoHTpoJibHBIE BONIPOCHI:

1. KakoBO MoJHOE COMPOTUBIIEHUE IIENU C MAPAJUICIbHBIM COCIUHEHUEM PE3UCTO-
poB?

2. KakoBbI TOKM BETBEH MO OTHOIIEHUIO K COMTPOTUBIICHUSIM dTUX BETBEH?
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JlaGopaTopnasi padota Ne2
HccnenoBanue nenu nepeMeHHOro TOKa ¢ NMOC/aeA0BaTeJbHbIM COeIUHEHUEM pe-
3MCTOpPA M KOHJeHCcaTopa

Heanb: uccnenoBatk paboOTy IEKTPUUYECKOM 1IENTU IEPEMEHHOTO (CHUHYCOUIaILHOTO)
TOKA C EMKOCTBIO.

IIpudopsl n 060pya0OBaHKE:

1. cToYHUK EpEeMEHHOI0 TOKa OT 0JI0Ka T€HEPATOPOB HAIPSKEHUN

2. HaGop MybTUMETPOB B Ka4eCTBE aMIlepMeTpa U BOJIbTMETpa

3. Kongencaropsl: C;= IMKk®, C,=0,22 Mx®, C3=0,47 MxD

4. HaGop coequHUTENbHBIX IPOBOOB.

1. O01me cBegeHU
Korga x xoHzeHCaTOpy NMPUIOKEHO CUHYCOUAATbHOE HAMPSIKEHUE, OH MEepHOIUYe-
CKH 3apspKaeTcsl U paspsbkaeTcs. BBUy epeMEeHHOro XapakTepa HanpsKeHUs! TepUou-
YECKH MEHSETCSI TaKkXKe TMOJISIPHOCTH 3apsijia KoHIeHcaTopa. Tok B KOHAEHCATOPE ic TOCTHU-
raeT CBOEr0 aMIUIMTYAHOTO 3HAUEHUS KaX bl pa3, KOrja HampsiKeHue Uc Ha HEM MPOXO-
T gepes Hyib (puc. 1). TakuM 06pasom, TOK ic OmepexaeT Hampsvkenue Uc Ha 90°. da-
30BbIi CABHT: W, - ; = -90°.

Puc.1

PeakTHBHOE CONMPOTHBJIEHHE KOHIEHCATOPA

KonzeHcarop B 1enmu CHHYCOMIAILHOTO TOKA OKAa3bIBa€T TOKOOTPAHWYMBAFOIIUIN
3¢ (deKT, KOTOPBI BbI3BaH BCTPEYHBIM JICHCTBHEM HAMPSOIKSHUS TIPH U3MECHEHUH 3HAKa 3a-
psaaa. DTOT TOKOOTPaHUUMBAMOIINK 3(P(EKT MPUHATO BBIPAXKATh KaK eMKOCHIHOE peak-
muenoe conpomuenenue Xc. BennunHa eMKOCTHOTO CONPOTHUBJICHUS Xc 3aBHCHT OT
BEJIMYMHBI €MKOCTH KOHJICHCATOPA, H YaCTOThI MPUJIOKEHHOT'O HANPSHKCHUS TICPEMEHHOTO
ToKka. B ciaydae cunycoumanbaoro Hampsbkenus umeem: Xe = 1/ (oC) = 1/ (2wfC), rue:
Xc - peakTHBHOE €MKOCTHOE comnpoTtuBiieHue, C - eMKOCTh KOHAeHcaTopa, ® = 27nf - yrio-
Bas 4aCTOTa CHHYCOHUJIAJIBHOT'O HAIIPSKCHUS (TOKa).

Korma u3BecTHBI ICHCTBYIONIME 3HAYCHHUS TOKA B KOHACHCATOPE U MaJICHHS HaMps-
’KCHUS Ha HEM OT 3TOT'0 TOKA, pEaKTUBHOE €EMKOCTHOE COIIPOTHUBIICHUE MOXHO BBIYUCIIHTH
o 3akoHy Oma: Xc = Ucm/lcm, Xc = Uc/lc.

EMKOCTHOMY COIPOTHBIICHHIO YaCTO MIPUCBAMBAIOT 3HAK «-» B OTJIUYHE OT UHIYK-
THUBHOT'O COIPOTUBJICHHS, KOTOPOMY IIPHUITHCHIBAIOT 3HAK «1.

2. IIpakTnyeckasi 4acThb
3aganue
[TocTpoiiTe rpaduk 3aBUCUMOCTH €MKOCTHOTO COTPOTHBIICHHS OT YaCTOTHI TIEPEMEH-
HOro TOKa. JIjs1 3TOro OmnpeneianuTe COOTBETCTBYIONIUE PEAKTUBHBIE COMPOTUBIICHHS IO
dopmynam: Xc = 1/(2nfC) m Xc= U/ lc.
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Iopsinok BbINOJIHEeHHS PadOThI
e (CobOepure 1ens 1o cxeme (puc. 2).
e (CornacHo cxeme (puc.2), ycTaHOBUTE CUHycouialibHOE Hanpsbkenne U =SB u
f = 1x['1 Ha BBIXO/IE PETYIMPYEMOTO HCTOUYHHUKA, 3aTEM MPUCOCTMHUTE HCTOUHUK K
BXOJIHBIM 325KMMaM IICTIH.
e l3MepbTe NEUCTBYIONIME 3HAUCHUS HAMPSHKEHUS U CUJIBI TOKA IIPU YKa3aHHBIX YaCTO-
tax nepeMenHoro Toka (1 xI'n, 0,8 xI'u, 0,6xI'1, 0,4 kI'1).
e [loBTopure onbIT ¢ KoHAEHCATOpaMu eMKOCThIO C;=0,47 MK®D n C3=0,22 MxD.
e Brluncnure peakTUBHbIE EMKOCTHBIE COMPOTUBIIEHUS TTO (POpMYyIIaMm:
Xc = U2rfC), Xc=Uc/lc. CpaBHHUTE pe3ybTaThI.

%%o
o]
U=5B -1 C

Puc. 2
e Pe3ynbpTaThl U3MEPEHUI M BBIYMCIICHUI 3aHECUTE B TAOJIUILY.
f, k' 1 0,8 0,6 0,4
U, B 1,0 Mx®
U,B 0,47 Mmx®d
U, B 0,22 Mk®
LA 1,0 Mx®
I, A 0,47 Mx®
I, A 0,22 M@
Xc= 1,0 Mx®
u/l, Om 0,47 Mx®
0,22 Mmx®
Xc= 1,0 Mx®
1/(@C), Om 0,47 Mx®
0,22 Mxk®D

o [lepenecute BenmuuHbl Xc Ha rpaduk (puc.3.) wist moctpoenus kpusoit Xc = f(f).
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KMXC

1,8

1,6
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1,2

1,0

0,8

0,6

0,4

0,2

0 0,2 0,4 0,6 0,8 Ky,
Puc.3

BoiBOa:

KoHTpoJibHBIE BOIIPOCHI:

1. Kak u3MEeHHUTCSI eMKOCTHOE COMPOTUBIICHUE U CUJIA TOKA MPU YBEIUYCHUH YaCTOTHI
MIEPEMEHHOT0 TOKA B 2 pa3a, €ciiid OCTaJbHbIE TapaMETPhbl HE MEHSAIOTCA?

2. Kak n3MeHUTCS €MKOCTHOE COMPOTHBIICHHE M CHJIA TOKA MPU YMCHBIIICHUH DJICK-
TPOEMKOCTH KOHJEHCATOpa B 3 pa3a, €CJIM OCTAJIbHBIC ITAPAMETPHI HE MEHSIOTCS?
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JlaGopaTopnas padora Ne3
HccnenoBanue nenu nepeMeHHOr0 TOKa ¢ NapajijiejbHbIM COeIMHEHHEM Ka-
TYLIKHM MHAYKTHUBHOCTH U KOH/IeHCATOPA

Hean: uccnenoBars padboOTy MEKTPUUYECKON IIENU TIPU PE30HAHCE TOKOB.
IIpudopsl n 060pya0OBaHME:

1. UcTouHuK epeMeHHOro ToKa OT 0JIOKa reHepaTOPOB HANPSKEHUIM

2. HaGop MybTUMETPOB B Ka4€CTBE aMIIEPMETPOB U BOJIBTMETPA

3. Karymika uaayktuBHocTd: W= 300 BUTKOB

4. Konnencarop: C= Imx®

5. HabGop coeTMHUTENBHBIX TPOBOJIOB.

1. O0umue cBeeHust
B napannenbHOM pe30HaHCHOM KOHTYpe (puc.l,a) akTuBHAasi TPOBOJAUMOCTh HE 3aBHU-
CUT OT YaCTOThI, @ UHAYKTUBHAS, EMKOCTHAs U PEaKTUBHAs MPOBOJUMOCTU U3MEHSIOTCS B
COOTBETCTBHUH CO ClIeAytomuMu BeipaxkeHusmu: B =1/oL; Bc=owC; B =B_ - Bc

2) o0—p- >

Puc.1

[TonHast MPOBOAUMOCTh, Kak CieAyeT U3 TPEyrojbHUKa mpoBogumocteit (pucl,0):
Y=\(G*+B?).

By 5THX 3aBHCUMOCTEN OT YaCTOTHI IPEACTABJIEH HA PUC.2a.

IIpu pe3oHaHCcHOI yacToTe w=1/N(LC): B =Bc= \/(C/L)=1/p

OTa NpoOBOAMMOCTb HA3BIBACTCA XAPAKMEPUCMUUECKOU NPOBOOUMOCHbIO DPE30-
HAaHCHOTO KOHTypa. Benmuunna Q= pG Ha3bIBacTCI 000pPOMHOCHIbIO KOHMYPA.

[Ipu u3mMeHeHun 4acTOThl U HEM3MEHHOM MPUJIOKEHHOM HANPSKEHUU TOKU U3MEHS-

A

a) B, (o). I, (»)

G (). Ig(®)

-B o (») > le(w)

90°

ye

-90°




FOTCSl IPOMOPLIMOHANIBHO cOOTBETCTBYIoMUM npoBoaumoctsaMm: 1=UY; | =UB_; Ic=UBcg;
I c=UB.

[Ipu pe3oHaHCHON YacTOTe M=y TOK |, OTpeOIsieMblil OT UICTOYHUKA, UMEET MUHHU-
MYM UM PaBEH TOKY B aKTUBHOM COIPOTUBIIEHUH |, @ TOK Ha pEaKTUBHOM ydacTke 1enu |l ¢
paBeH HyIo (cM. puc.2,a). PeanbHble KpUBbIE MOTYT HECKOJIBKO OTJIMYATHCS OT PACCMOT-
PEHHBIX UJCANbHBIX, TAK KaK 37I€Ch HE YUYUTHIBATOCHh aKTUBHOE COITPOTHUBIICHUE KATYIIIKH.

VYron casura a3 (puc.2,0) U3MEHSIETCS B COOTBETCTBUU C BBIPAKECHUEM:
¢=arctg|(1o/L-oC)/G].

Ha puc.206 nmoctpoeHsl Takke 3aBUCUMOCTH OT YaCTOThI MOJIHOTO Z U PEaKTUBHOTO X
comporuBieHuil. B o6mem ciyuae: Z=1/Y=1/(G*+B?); X=B (G*+B?).

[Ipu pe3oHaHCe TOJIHOE COMPOTHUBIICHUE MTPUHUMAET MaKCUMAJILHOE 3HAYCHHE, a pe-
aKTHUBHOE 00paIaeTcsi B HOJIb.

2. IIpakTuyeckasi 4acTb
3agaHue
CHHMMHTE YacCTOTHBIE XaPAKTEPUCTUKHU NapAJIEIIBHOIO PE30HAHCHOTO KOHTYpA.
ITopsaaok BeINOJTHEHUsI padOThI
e (CoOepure 1enp cornacHo cxeMe (puc.3), BKIIOUMB B HEE U3MEPUTENIbHbIE TPUOOPHI B
COOTBETCTBYIOIIUE THE3A.

o [lomaiiTe Ha cXeMy CHHYCOUAAILHOE HANPSHKCHUE OT TeHEepPaTopa HANPSHKCHUN CIICIIH-
anpHOM (hopmer U =5 B, f = (0,2-2) x['m.

(82 :

1
~U=5B (v) le L :
f=0,2...1 Ky, (300 '

C BUTKOB)
1 Mk®
(o, > o
Puc.3

e I3menss yactoty oT 0,2 n0 1kI'1, 3anuiuTe B TabJIUIly TOKa3aHUsI MPUOOPOB.
e PaccuuTaiiTe 110 NMOKa3aHUAM MYJBTHMETPOB UHAYKTUBHOE CONPOTHBIICHNUE KATYILKH;
€MKOCTHO€ COIIPOTUBIICHUE KOHJAEHCATOPA; IOJIHOE COIIPOTUBIICHUE LIECTIN:
X|_=U/||_; XC:U/Ic; Z = UII.
e [locTpoiiTe rpadvKu 4aCTOTHBIX XapAKTEPUCTHUK (UCHOIB3YHTE PUCYHKH 4 U 5).

f, T’ I, MA Ic, MA I, MA U,B X, 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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-2000

-2500

Puc. 4

MA
LI

35

30

25

20

15

10

01 02 03 04 05 06 0,7 08 09 «Iu
Puc.5

BriBoa:
KonTpoabHbIE BONPOCHI:

1. Ha3zoBute ycinoBus pe30HaHCA TOKOB.
2. HazoBuTe ycioBUs pe30HAHCA HAIPSKEHUH.
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JlabopaTtopHasi paGora Ned
HccaenoBanue Tpex¢asHoi Henu NPHU COeJMHEHUH NIPUEMHNKOB JHEPIUM «3Be3-
A0M»

Hean: uccnenoBanue pacnpeieseHus TOKOB U HAPSKEHUM B Tpexda3HbIX MemsX
IPU COSTMHEHUU TPUEMHUKOB SHEPTUU «3BE30M».

IIpudopsl u 000pya0BaHuE.

1. Uctounuk 3-x(da3zHoro Toka oT reHepaTropa HanpsKeHUn

2. HaGop MynbTHUMETPOB B KAU€CTBE BOJLTMETPOB U aMIIEPMETPOB

3. Pesuctopel Ri1=1kOM - 3mirt., R,=470 Om, R3=330 Om

4. HaGop coeAMHUTENBHBIX POBOOB.

1. O01me cBegeHU
Ecnu Harpy3ku (IpHeMHHKH) COCIWHEHBI B Tpex(asHylo IeMb M0 CXEME «3Be37a»
(puc.1), TO K COMPOTUBICHUSM HArpy3KH MPHUIOKEHBI (pa3HbIe HanpshKeHUs. JIMHEWHbIe
(b O . I _ UA . I — o I —
TOKY PaBHBI (PasHEIM H ONPEAENAIOTCA 1O 3aKkoHy OMa: T, = -4 PR c=—5,
A B
a TOK B HEUTpaJid paBeH BEKTOPHOM cyMMe 3Tux TOKOB: Iy = 1A + Ig + lc.

\
\

\

\

\

\

\

\

\

\

\

\ R
! A
\

\

\

\

\

\

|

\

\

\

\

\

=

c
Puc.1
[Tpu cummerpuunbix HanpsokeHUIX Ua, Ug, Uc 1 0IMHAKOBBIX CONMPOTUBICHUSX
Ra= Rg = Rc = R 1ok la, Ig, lIc Takke cumMeTpuuHbl U ux BekTopHas cymma (ly) paBHa
aymo. Torma Iy =l =Ue/R; Iy=0.
Ecnu xe conpoTuBienus (a3 Harpy3ku HEOAMHAKOBBI, TO Uepe3 HYJIEBOU MPOBOJ
MPOTEKAET HEKOTOPHIN TOK Iy # 0. DTO mosicHsAeTCA Ha BEKTOPHBIX JuarpaMmmax (puc.2).

a) CUMMEeTpUYHasi Harpyska 0) HeCUMMeTpUYHas Harpyska
A
S~ IB b~
IA \\5 IA \\\A
//// ///
-7 ’
//’/ IC ///
//
O IC IC e
7
UB IB ///
IN IB
@)
C B IN =0
Puc.2

MomHocTh TpéX(pa3zHoil Harpy3KH CKIIAIbIBAETCS U3 MOLTHOCTEH (a3:
2P=PA+PB+Pc.
Korma Harpyska cuMmMmeTpruyHasi U 9aucto pe3uctuBHas, umeeM P = 3 Py = 3Ug * .

35



[Tpu cmenianHoOM (aKTUBHO-UHIYKTUBHOW MM aKTUBHO-EMKOCTHOM ) Harpy3Ke:
AxtuBHas MOIHOCTh: 2P =3 :Ug lg - COSQ = V3. Uy Iy CcoS.
PeaxtuBHas MomHoCTh: ZQ = 3 -Ug -l - SINQ = V3 -Uj- Iy sine.

[onuas momuocTs: S =3 Ug le=V3 -Uy- 1.

2. IlpakTn4yeckasi 4acThb.

3agaHue

Jlist Tpexda3Hoi 1enu ¢ COeAMHEHUEM «3Be371ay» MPHU CUMMETPUIHOW W HECUMMET-
PUYHON Harpy3kKax W3MephTe C TIOMOIILI0 MYJIbTUMETPA JEHCTBYIONINE 3HAUYCHUS TOKOB
7 u ly, a Takke Hanpsokenuit Uy u Ug, Beiuncnute mMomHoctu Pg u Py, mpocTpoiite
BEKTOPHBIE TUATPAMMBI.

IMopsaok BeINOTHEHUSI padOThI

e CoOepure nenb ¢ cummerpuuHoi Harpy3koit (Ra = Rg = Rc = 1 kOm) cormnacHo

cxeme (puc.3).

A
G B UAB+ +UCA
3“' C UBC+ |
le lg ) I,
LN
SIS
Uc| Ug| Ua
Yyvy
Puc.3

e  U3mephTe neiicTByIONMINE 3HAUEHUS HANIPSHKEHUH M TOKOB cOoriacHo Ta0i.1 u BeIumC-
JIUTE MOLIHOCTH.

e  [loBTOpPUTE M3MEPEHUS U BBIUYMCIICHUS 111 HECUMMETPUYHON HAarpy3KH
(Ra= 1xkOm, Rg =470 Om, Rc =330 Om).

e [locTpoiiTe BEKTOPHBIE qUArPAMMBbI HAIIPSIKEHUNA U TOKOB.

Tabnuua 1
CxeMa «3Be3Iay Harpy3ska cummerpuy- | Harpyska HecuMmeTpuy-
Has Has
JIuneiineie u (pa3Hbie Ia
TOKH, TOK HEUTpaIn, A Ig
Ic
In
JIvHeiHbIe HanpsKe- Uag
Hus, B Ugc
Uca
da3zHbIe HANPSKEHMUS, Ua
B Us
Uc
®da3HbIe MOIIHOCTH, BT Pa
Ps
Pc
OOmas MomHOCTE, BT >P
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BriBOA:

KoHTpoJibHBbIE BONPOCHI:

1. KakoBo (pazHOe HanpspKeHHE PU COSTUHEHUU TPUEMHHUKOB 3JIEKTPOIHEPTHH 110
CXEMe€ «3Be3/1a», €ClIi JIMHEHHOe HanpsbkeHue 220 B?

2. KakoB JIMHEHHBIN TOK IPU COCAMHEHUU MTPUEMHHUKOB JIEKTPOIHEPTHUH TI0 CXEME
«TPEYTOJIbHUKY, €ciIu (ha3HbIil TOK 5 A?
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JlabopaTtopnas paGora Ned
MN3mepeHue MOIIHOCTH M CONPOTHBJICHUS NPAMBIMHA M KOCBEHHBIMH METOIaMU

Heab: N3y4uTh METOBI U3MEPEHUS AIEKTPUUECKOW MOITHOCTH U COMPOTUBIICHUS.
IIpudopsl n 060pya0OBaHKE:

1. Biiok MyIBbTUMETPOB B KAUECTBE aMIIEPMETPA, BOJITMETpA U OMMETpa

2. HaGop pe3uctopos

3. Bart™metp

4. Vctounuk Hanpspkerus: U =15 B

5. Habop coenrHUTENbHBIX TPOBOIOB

I/I3Mepe1me MOIIIHOCTH MPSAMBIM 1 KOCBEHHBIM METOAOM

1. O0mue cBegeHus

DIEKTPUIECKYIO MOIITHOCTh MOKHO M3MEPUTh KOCBEHHO — Yepe3 TOK W HANpPSIKCHHE
WJIM HEMIOCPEACTBEHHO — C IIOMOIIBIO BATTMETPA.

N3 BeIpakeHUs IS MOIIHOCTH Ha MOCTOSHHOM Toke P = IU BUIHO, YTO €€ MOKHO
HU3MEPHUTH C IIOMOIIBI0 aMIIEPMETPA M BOJIbTMETPAa KOCBEHHBIM MeToaoM (puc.1). Onna-
KO B 3TOM CJlydae He0OXO0UMO MPOU3BOIUTH OJTHOBPEMEHHBIN OTCYET 110 ABYM MpUOOpam
Y BBIYUCJICHUSI, YCIOKHSIOIINE U3MEPCHHS U CHUIKAOIIUE €TI0 TOYHOCTb.

+
L

(wa)
)

() -

Puc.1. H3MepeHue MOWHOCMU KOCBEHHbLIM Memooom

JJ1st u3MepeHrs MOIHOCTH B LIETISIX MOCTOSTHHOTO TOKA MPUMEHSIOT MTPUOOPHI, Ha3bl-
BAaeMbl€ BaTTMETPAMHM, Uil KOTOPBIX MCIOJIB3YIOT 3JEKTPOJMHAMUYECKHE U (eppoarHa-
MHUYECKUE U3MEPUTEIBHBIE MEXAHU3MBI.

[Ipy u3MepeHurn MOIIHOCTH, MNOTPEONISIEMOM HArpy3Koil, BO3MOXKHBI JBE CXEMBI
BKITIOUCHHSI BATTMETPA, OTIMYAIONIMECS BKIFOYCHUEM €T0 apalieNIbHOM 1enu (puc. 2).

- - 1

Puc. 2. Cxemwi 6xnrouenus napanieibHoi 0OMomKu sammmempa (npsAmot mMemoo)
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V¥ BarTMeTpa UMEIOTCS JABE Mapbl 3aKUMOB (IIOCJIEA0BATENBHON U apalIeIbHON 11e-
neii), ¥ B 3aBUCUMOCTH OT UX BKJIIOYEHHUS B 1IEMb HAMNPABICHUE OTKIOHEHUS yKa3aTems
MOXET OBbITh pa3NUYHbIM. J[JI1 MPaBUIBLHOTO BKJIIOYEHHUSI BAaTTMETPA OJUH U3 KaXKIOW ma-
pBI 3AKUMOB 0003HAYaeTCsl 3HAKOM «*» (3B€3/104Ka) U HA3bIBAETCA «T'€HEPATOPHBIM 3a-
KUMOM.

2. IlpakTHyeckas 4acTb
3aganue

N3MepbTe MOITHOCTD MPSMBIM U KOCBEHHBIM METOJIOM.

IopsioK BbINOJIHEHHUS PadOThI
Cobepure Lenb coriiacHo cxeme (puc.l), u3mMeppTe HaPSHKEHUE U TOK B PE3UCTOPaX.
Brraucnure momtHOCTS 110 hopmyaie: P =IU
Cobepure 11emb COryiacHO cxeMe (puc.2), U3MephTE MOIIIHOCTb.
Buecute B Ta6i1.1 nu3MepeHHbIe BETUYNHBI HAPSXKEHUS, TOKOB M 3HAYEHUSI MOIITHOCTH,
M3MEPEHHBIE TPSIMBIM U KOCBEHHBIM METOJIOM.

Tabnuua 1
KocBeHnHblii MeTO Ipsamoi meTox
U, B I, 4 P=1U, Bm P, Bm
R=3300m
R =680 Om
R = 1000 Om

I/I3MepeHne COIMPOTHUBJICHUA NIPAMBIM U KOCB€HHBIM ME€TOJ10M

1. O0mue cBeneHns

CyliecTBYIOT pa3iM4HbIE METOAbl M3MEPEHHs SJIEKTPUUYECKUX CONpPOTUBICHUU. B
JaHHOW paboTe mpelsaraercs MPOU3BECTH U3MEPEHHUsS BIEKTPUUYECKUX CONPOTUBICHUM
Pa3JIMYHBIMU CTIOCOOAMU:

1) ommeTpoM (TIpsiMOit METON)

2) Ha MOCTOSIHHOM TOKE — METOJIOM aMIIepMETpa U BOJIbTMETpa (KOCBEHHBIM METOL).

N3Mepenue 3JIEKTPUUYECKUX COMPOTHUBIECHUN OMMETPOM. L1 IpsAMOTro M3MeEpeHUs
COTIPOTHUBJICHUS IPUMEHSIOT OMMETPbI — MarHUTORJIEKTPUUECKHE IPUOOPHI, Kbl KOTO-
PBIX MPOTPagyUpPOBAHbI B €IMHUIIAX CONMPOTHUBICHHUS. OMMETpP COCTOUT U3 UCTOYHUKA IH-
TaHUsl MMOCTOSIHHOTO TOKa (OaTapeu), peryJaupoBOYHOTO Pe3UCTOpa U MHJUIMAMIIEpMETPA.
[Tpubop pabortaet mo MpuHIUITY U3MEpeHus Toka nipu noctostHHOM DJ[C. [lepen nsmepe-
HUEM 3aKUMBbI 3aMBIKAIOTCSI HAKOPOTKO, U PETYJIMPOBOYHBIM PE3UCTOPOM BBICTABIISIETCS
HOJIb Ha IlIKaJie mpubopa. 3aTeM NOJKII0YAeTCs U3MEPSIEMOE COITPOTUBIICHUE U CHUMAETCS
orcueT. OMMETpBI UMEIOT OOJIBIIYIO MOTPEIIHOCTh (KJ1acC TOYHOCTH 2,5) U HEPABHOMED-
Hy10 (0OpaTHYI0) LIKaIy.

Metoa amnepMeTpa ¥ BOJIbTMETPAa OCHOBAaH Ha MpUMEHEHUHU 3akoHa OMa K yJacT-
Ky nenu. M3MepuB TOK, MpPOXOISAUIMII yepe3 COMPOTUBIEHUE, U HAIpPSIKEHUE Ha HEM,
MOKHO ONpPENeNuTh 3HAUeHUE CONMpOTUBIICHUs. MI3MepeHne conmpoTUBIECHUSI MOKHO IMPO-
M3BOJIUTH IO IBYM CX€MaM, U300pakeHHbIM Ha pHucC. 3.
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Puc. 3. Hsmepeﬂue conpomuejleHUsl KOC6EHHbIM Memooom

HpH HN3MCPCHHUU COIMPOTHUBJIICHUSA 110 HepBOﬁ CXCMC BOJIBTMCTP IMOKAKCET IMAJACHUC HaA-
IMPsKCHUA Ha U3MCPACMOM COIIPOTUBJICHUU R, a aMIICpMCTP — CYMMY TOKOB, ITPOXOIAIINX

yepe3 u3MepsieMoe COMPOTUBIIEHHE U BOJIbTMETP, T.€. | = 1 g + | 5.
Hckomoe comporusierue papao: R=U/1=U/(Ir+15)=U/ (I g+ U/RR), rae
U — nampsbkeHue Ha BosibTMeTpe; | — mokasaHuwe ammepMmetpa; Rg — compoTHBicHHE

BoJIbTMETpa. [lepByto cxemy cieayeT mpUMEHSTh, KOT/Ia H3MEPSIeMOe CONPOTUBICHUE Ma-
JI0 110 CPABHEHUIO C CONPOTUBIIEHUEM BOJIBTMETPA.

[Ipn m3MepeHUN COMPOTHBICHHUSA IO BTOPOIMl CXEME aMIlepMETp TOKa3bIBaeT Mpa-
BUJIbHOE 3HAYCHHE MPOXOJAIIETO MO COMPOTHUBICHHUIO TOKA, a BOJBTMETP IMOKA3bIBACT
CyMMYy TIaJICHUI HaIpsHKeHW Ha u3MepseMoM compotuBieHur Ur U mafieHne Hampsbke-
Hue U Ha amnepmertpe, T.€. U = Ug + Ua.

[ToaTOMY M3MEpPEHHOE 3HaYEHUE CONPOTUBIIEHUS OYJIET PaBHO:

R=Ugr/1=U-Up /1 =U/I-Rjp rae U— nokazanus BoJbTMETpa; | — mokazaHus am-
nepmerpa; Ry — conporuBiieHne amnepMmerpa.

Taxum oOpa3om, BTOpol cxemol LenecooOpa3Ho MOIb30BaThCs TOI/A, KOI/la U3Me-
psieMO€ COMPOTHUBIIEHNE MHOTO OOJIbIIIE COMPOTUBIICHUS aMIIEpMETpa.

Ecnu Heu3BecTHBI CONMPOTUBIICHUS aMIIEpMETpa U BOJBTMETpa WM HE Tpedyercs
0Cc000 TOYHOCTH B U3MEPEHUU COINPOTUBJICHUM, TO COMPOTUBICHUSI MOXKHO MOJCUYUTAThH
10 MPHOIMKEHHON (pOpMyJie HE3aBHCUMO OT TOTO, KaK BKJIrOUeHbI mpuboper: R = U / I,
rae U — noka3zanue BoabTMETpa; | — mokazanust amnepmerpa.

2. IlpakTHyeckasi 4acTh
3ananue
W3mepbTe COMPOTUBICHHE MPSIMBIM U KOCBEHHBIM METOJIOM.

IMopsaok BeINOJTHEHUS] PAa0OTHI

e Colepurte 1Ieb COMIACHO TEPBOI cxeme (puc.3 a), u3MepbTe HANPSHKEHHE M TOK B pe-
3UCTOpaXx.

e (Co0epuTe 1IEIb COrTIAaCHO BTOPOH cxeMe (puc.3 0), u3MephTe HANPSHKEHHUE W TOK B pe-
3UCTOpPAX

e Brrunciaute conpotuBienue mo Gopmyne: R=U/ |

e l3mephTe CONMPOTHUBIICHUE PE3UCTOPOB C IIOMOIIBI0 OMMETPA.

e Bnecute B Ta0y1.2 n3MepeHHbIC BETUYUHBI HATIPSDKCHUS, TOKOB M 3HAYEHHS COMTPOTUB-

JICHUSI, U3MEPEHHBIC MPSIMBIM U KOCBEHHBIM METOJIOM.
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Tabnuya 2

KocBeHnHblii MeTOX Ipsamoii
IlepBas cxema Bropas cxema MeTOo/
U, B I, A R=U/I,| UB I, 4 R=U/I, R, Om
Om Om

R =330 Om
R =680 Om
R =1000 Om
BoiBoa:

KoHTpoJbHBIIA BONpoC:
N3mepenrie MOIIHOCTU HArpy3KH B IIEMHU MOCTOSTHHOTO TOKA BBITIOJHEHO KOCBEHHBIM

METOJIOM TPH MOMOIIK aMIepMETpa U BoJibT™MeTpa. [Ipu 3TOM ObUIM MCIIOJIB30BAHBI: aM-
nepmeTp Tuna M342, umeronuii npenen uaMepeHus: (HOMUHaIbHBIA TOK) 20 A U Kiacc
TOYHOCTU 2,5; BonbTMETp THIa M717 ¢ nmpenenom u3Mepenrs (HOMUHAIbHBIM HaIpsiKe-
HueMm) 150 B u kmaccom tounoctu 1,5. Ilokazanus ammepmerpa - 8 A; BOJIbTMETpa —
100 B.

Onpenenure:

1) MOIIIHOCTB MOTPEOUTES;

2) HarOOJIBIITYIO BO3MOYKHYIO OTHOCUTEIBHYIO IOTPEIIHOCTD NIPU U3MEPEHUN TOKa,

3) HauOOoNbLIYyI0 BO3MOXKHYIO OTHOCHUTEJIbHYIO MOTPEIIHOCTh MPU HW3MEPEHUU Ha-
MPSOKEHMUS;

4) HanOOJBIIYI0O BO3MOYKHYIO OTHOCHUTENIbHYIO MOTPEIIHOCTh NP U3MEPEHUH MOLI-
HOCTH;

5) HauOOJBITYI0 A0COIOTHYIO MOTPEITHOCTh U3MEPEHHUS MOIIHOCTH.
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JlaGopaTopHasi padota Ne6
Onpenesnenne napaMeTpoB M XapaKTePUCTHK MOJYNPOBOAHUKOBOIO THO/IA

Ieab: B X071€ TPOBEACHHBIX SKCIIEPUMEHTOB U3YUUTh PA0OTY MOIYIPOBOIHUKOBOTO
nvoja u noctpoutsh B.A.X.

IIpudopsl n 060pya0OBaHME:

1. Habop MynbTUMETpPOB

2. HaGop pe3uctopoB

3. TosynipOBOTHUKOBBIN U0

4. VIcTOYHHK ITUTaHHUS.

1. O0mue cBegeHust

JIBYX3JIE€KTPOAHBIN MOJYIPOBOJIHUKOBBIM AJIEMEHT — AMOX COIACPXKUAT N - U P -

npoBoasmuii ciou (puc. 1). B n-mpoBoasieM ciioe B KayecTBe CBOOOTHBIX HOCUTENEH

3apsa mpeodagaroT JIEKTPOHBI, a B P-TIPOBOMAIIEM CIIO€ — ABIPKU. CyIIeCTBYIOIIHMA

MEXTy STUMH CJIOSIMU P-N Mepexoj] UMEET BHYTPEHHUH MOTEHIMAIBHBIN Oapbep, MPersT-

CTBYIOIIIMM COEIMHEHHUIO CBOOOIHBIX HOCHUTEIICH 3apsiaa. Takum oOpa3oM, auo]1 OJI0KUPO-
BaH.

[Ipu npstMOM MPUITOKEHUU HANPSKEHUH («+» K

- Nepesng o
CIOI0 P, «—» K CJOI0 N) NOTEHUUATIbHBIA Oapbep
N | YMEHBILIAETCS, U 1IN0l HAUMHAET MIPOBOAUTH TOK (AMOA
OTKpbIT). [Tpr oOpaTHOM HANPSYKEHUH MOTEHUIUATbHBIN
yenani oz ool Euen: Oappep yBenmuuBaeTcs (auox 3amepT). B oOpaTHOM
avon I kaoa HAIIPABJICHUU IIPOTEKAET TOJIBKO HEOOJIBIION TOK yTeU-
KH, 00yCIJIOBJIICHHBIII HEOCHOBHBIMU HOCUTEIISIMH.
Puc. 1
2. IIpakTnuyeckasi 4acThb
3aganue

CHATPH BOJBTAMIEPHYIO XAPAKTEPUCTUKY MOJTYIPOBOJIHUKOBOIO IUOAA B IIPSMOM H
00OpaTHOM HAINpaBJICHUSX.
IHopsinok BbINOIHEHHS PAadOTHI

e K nuopy (puc.2a) mpu OpsAMON MOJSPHOCTU MPHUIOKUTE HAMPSIKEHUE MOCTOSHHOIO

Toka Upp, BETMUYUHBI KOTOPOTO yKa3aHbl B Ta0J. 1, ©3MEpbTE C MOMOUIbIO MYJIbTUMET-

pa COOTBETCTBYIOILIME TOKH |pp M MX 3HaUeHUS 3aHecuTe B Tabmuiy. Mcnonb3yiite npu

JTOM CXEMY U3MEPEHUS C ITOIPEIIHOCTHIO 110 TOKY.

680 OM |

1 kOm

a) Mpamas NoAAPHOCTb 6) O6paTHas NoAAPHOCTb

Puc.2
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Tabnuya 1

UHP) B

0,1

0,2

0,3

0,4

0,5

0,6

0,7

I P MA

e l3MeHUTE NOJIAPHOCT JUOJA, IEPEKIIOUUTE BOJIBTMETP JI1 U3MEPEHUN C MOTPEIIHO-
CTBIO 10 HANPSDKEHHIO KaK MOKa3aHo Ha puc. 20 U MOBTOPUTE IKCTIEPUMEHT TP BEIU-
YHAX 0OpaTHBIX HAMPSHKEHUHN, YKa3aHHbBIX B Ta0. 2.

Tabnuya 2

UOBP’ B

0

2,5

5

7,5

10

12,5

15

| OBP» MKA

e [lepenecute u3MepeHHbIe JaHHbIE U3 TabauUIl Ha Tpaduk (puc.3) U MOCTPOMTE BOJBT-
aMIIEPHYIO XapaKTEPUCTUKY AUOJIA.

A

g

25

20

15

10

obp

0.1

0,2

0,3

obp

0.4

BniBox:

KonTpoabHbIE BONPOCHI:
1. Kakue npumecu UCIONb3YIOT B MOJYNPOBOAHUKAX?

M Kl

Puc.3

2. Kakue ObIBatOT MO/ 10 KOHCTPYKTUBHOMY HUCIIOTHEHUIO?
3. Kakyto poJib B 3JIEKTPOHHBIX CXEMaX BBITIOJIHSIOT TYHHEJbHbIE TUOIbl, CTAOMIIH-

TPOHBI, BAPUKAIIbI?
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JlabopaTtopHasi paGora Ne/
HccaenoBanue padoThbl TPaH3UCTOPA

Hean: uccnenosars padoTy OUMOISIPHOTO TPAH3UCTOPA U €T0 XaPAKTEPUCTUKH.
IIpudopsl n 060pya0OBaHKE:

1. UcToYHMK MUTaHUS TOCTOSITHHOTO TOKA OT 0JI0Ka TeHepaTOpOB HAMPSKEHUN
2. BIoK MyIbTUMETPOB U3 2-X aMIIEPMETPOB U 2-X BOJIBTMETPOB

3. BumnoJsisipHbIi TpaH3UCTOP

4. HaGop pesuctopos: 1 kOwm; 100 kOm; 47 kOMm

5. Konnekrop

6. HaGop coenMHUTENbHBIX IPOBOIOB

1. O01me cBegeHU

CBoiicTBa TPaH3UCTOPOB OIMKCHIBAIOTCS CICAYIONIMMU YETHIPEMsI CEMEHCTBAMH Xa-
PaKTEpPUCTHK.

BxomHasi XapaKTepUCTHKA MMOKA3bIBACT 3aBUCUMOCTh TOKa 0asbl |y OT HampsbkeHus
B 1ienu 6a3a/amutrep Ugs (pu Uy = const).

BoixoaHasi XapaKTepUCTHKA MMOKAa3bIBAET 3aBUCUMOCTh TOKa KoJuiekTopa lg oT Ha-
MpsKEHUS 1eNU KOJUIEKTOp / SMUTTEp Uy NpH pa3iuuHbIX PUKCUPOBAHHBIX 3HAYCHHSIX
TOKa 0a3bl.

XapakTepuCTHKA yNpaBJIeHUs MPECTABISIET cO00I 3aBUCUMOCTh TOKa KOJIJIEKTO-
pa I ot Toka 6a3bl g (mpu Uy, = const).

XapakTepucTHKa 00paTHOI CBSA3M €CTh 3aBHCHMOCTh HANpPsDKCHHS Ienmu 0aza /
smMutTep Ugpy, COOTBETCTBYIONIETO Pa3IMYHBIM HEM3MCHHBIM 3HAYCHHSIM TOKa 0a3bl, OT
HaIPSHKEHUS TIEMH KOJIEKTOP/AMUTTEp Uy TIPH pa3InyHbIX (PUKCUPOBAHHBIX 3HAYCHHSX
TOKa.

2. IIpakTnyeckas 4yacTb

3ananue

CHSATB KCNIEPUMEHTAIBHO U TIOCTPOUTH TPa(UKHU YETHIPEX CEMENUCTB XapaKTEPUCTUK
OUMOJIIPHOTO TpaH3UCTOpa N-P-N TUIA.

IHopsinok BbINOJIHEHHS PadOThI

e CoOepute nenb cornmacHo cxeme (puc.l). Ilorenunomerp 1kOm ucnonb3yeTcs s pe-
ryaupoBaHus Toka 0a3el, pesuctopbl 100 u 47kOM — 11 OrpaHUYEHUs] MAKCUMAaJIbHO-
ro Toka 0asbl. MI3Mepenue toka 0a3bl |y u Hanpsoxkenus Ugy NMpou3BOAsATCS MYJIbTH-
Metpamu Ha npegenax 200pA m 2B cooTBeTCTBEHHO. PerynnpoBanue HanpspKeHUS
Uk> OcCylIecTBIsSIETCS PEryJIATOPOM HCTOYHUKA MOCTOSHHOTO HANpPsLKEHMs, TOK KOJI-
nexropa lg n Hanpspkerune Ugy u3MepsitoTcs BUPTYaTbHBIMU MTpUOOpamMu (TIpeesnbl u3-
MEpeHHsI KOHHEKTOpa M3MEHSIIOTCS B X0/€ paboThl MO0 Mepe HEOOXOAMMOCTH WM 1O
MO/ICKa3KaM KOMITBIOTEPA).

e VYcTaHoBUTE NIEepBOE 3HaUeHHE ToKa 0a3bl 20 LA 1 u3menss HanpskeHue Ugs cormacHo
3HAYCHUSAM, YKa3aHHBIM B Ta0J. 1, cHumute 3aBUCHUMOCTH lg (Ugs) 1 Ugs (Uks). Tlo-
BTOPUTE 3TU U3MEPEHUS MPHU KAKJIOM 3HaUeHUH |y, ykazaHHOM B Tabiule.
IlpumeyaHue: XapakTEPUCTUKU TPAH3UCTOPA U3MEHSIOTCA B XOJ€ paboThl U3-3a €ro
HarpeBa. [losTomy 11st GoJblIEH ONpeNeNeHHOCTH PEKOMEHIYETCsl YCTAHOBUTh HY K-
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Hble 3Ha4YeHUs 55 u Uy, BeIKITIOUNTh Ha 30 ¢ OJ0K reHepaTopoB HAMPSIKCHUM, 3aTeM
BKJIIOUUTH €T0 M OBICTPO 3amucath nokasanus npubopos V1 u A2.

+ O— +
100 kOm
15B
1kOm
v
- O O -
Puc.1
Tabnuya 1
UK3,B IB=20 HA I};=40 HA I];=60 ],IA I];=80 ],lA
|K3 MA UB3, B |K9 MA UEB, B IK9 MA U1339 B IKa MA UB39 B
0
0,5
1
2
5
10
15

e [locrpoiite rpaduku ceMelcTBa BBIXOIHBIX XapakTepucTuk ly (Uks) U ceMelicTBO xa-
pakTepuctuk oopatHoil cBsizu Ugs (Uks), He 3a0BIB yKa3aTh KakoMy TOKY 0a3bl COOT-
BETCTBYET KaKJask KpHUBasl.
VYcranoBute Ugy = 0 1 u3MeHsIs TOK 6a3bl B COOTBETCTBUU CO 3HAUCHUSIMH, YKa3aHHbI-
MU B TabOi. 2, caumure 3aBUCUMOCTh Ugy (lg). YBeanubre Hanpsokenue Uy 10 5B u
cHoBa cHUMHTE 3aBHCUMOCTh Ugy (I5), a Taroke u Ik (I). [ToBTOpUTE 3TOT OMBIT TaKkKe
npu Ugs = 15 B. (Ilpu mpoBeneHnn 3TUX U3MEPEHUM TaK)Ke YUUTHIBANTE MIpUMEUYaHHE
K MPEIBIIYIIEMY OTIBITY).
[Mocrpotite rpaduku Bxoaubix I5(Ugy) 1 peryiaupoBounsix lx(lg) xapakrepucTuk, yka-
3aB ISl K&KJI0M KPUBOM COOTBETCTBYIOIIME 3HAUeHUS Uy,

Tabnuya 2

I];, HA UK3=0B UK3=5B UK3=15B
Uss, B Ik, MA Uss, B I, MA Uss, B Ik, MA

0

5

10

20

50

80

BriBOA:
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KonTpoabHbIe BONPOCHI:

1. KakoBO Ha3Hau€HHE TPAH3HCTOPOB?

2. Kaxkue Bbl 3HaeTe BUJIbl TPAH3UCTOPOB?

3. CKoabKO P - N - IEepeX010B y MOJIYIPOBOJIHUKOBOIO TpaH3ucTOpa?

4. VYxaxuTe NMOJSIPHOCTh HANPSIKEHUS] HA SMUTTEPE U KOJUIEKTOPE TPAH3UCTOPA TH-
map-n-p,n—p-n,

5. I'ne npuMeHsI0T TpaH3UCTOPHI?
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JlaGopaTopnasi padota Ne8
HccnenoBanue padoTsl cXxeM BhINIPSMIIEHUS IEPEMEHHOT0 TOKA

Heab: uccnenosars padoTy MOIYHNPOBOAHUKOBOIO OJHO(A3ZHOrO JBYXIOIYHNEPHOI-
HOTO BBIIIPSIMUTEIIS.

IIpudopsl n 060pya0OBaHME:

1. ITosrynipOBOTHUKOBBIE JTUO]IbI

2. Pesuctop 10 kOm

3. Kongencaropsl 1 Mx®, 10 Mx®, 100 mxdD

3. UcTounuk nuTtanus oT 0J0Ka reHepaToOpOB HAMPSKEHHIA

4. KoMIUIEKT MyJbTUMETPOB B Ka4ECTBE aMIIEpMETPa U BOJIbTMETpA

5. Ocnumnorpad

6. HaGop coenMHUTENBHBIX TPOBOJIOB.

1. O0mue cBenennst

B nenu ¢ nosiynpoBOAHUKOBBIM AUOJIOM (pHcC.]l) YCTaHOBHUBIIMICS TOK MOKET IPO-
TEKaTh TOJBKO MPU ONPEIEICHHON MOJSPHOCTU MPUIOKEHHOTO K JHUOAY HaIpPSLKEHUS.
[Ipn n3MeHEeHUY MOJSIPHOCTY HAIPSDKEHUST JMOJ 3alIMPAeTCs U TOK Ipekpaiaercs. B me-
U TIEPEMEHHOT0 (CUHYCOUJIAIbHOI0) HAIPSKEHUS TOK NMPOTEKAET TOJbKO B TE€UEHHUE TOU
IIOJIYBOJIHBI, KOIZIa JUOJ OTKpPHIT. IloyBonHA Ipyroil mojaspHOCTH noaasiseTcs. B pe-
3yJbTaTe B LENM MMEET MECTO TOK OJHOTO HalpaBieHUs. [ yMEHbIIEHUs IyJbCalun
BBIIPSAMIICHHOTO HANpsOKEHUS MPUMEHSIOTCS Criaxkuparomue ¢QuibTpsl. [Ipocteimum
(UIBTPOM SABIISIETCS KOHAEHCATOP, MOAKIIOYEHHBIN MapayieIbHO Harpy3Ke.

Usx
s t
|
Usx Ruarp Ug Ug
t
O | .
Puc.1

OnHodazHbIil ABYXIIOTYIIEPUOIHBIN BBIIPSIMUTENb MPUMEHSIOT B HHU3KOBOJBTHBIX
ycTporcTBax. JluarpaMmbl HampsOKEHUNM M TOKOB, MOSICHSAIONIME PabOTy ABYXIIOMYIIEPHU-
OJHOTO BBIIPSIMUTENS CO CPEAHMM BBIBOJOM HAa AKTHUBHYIO HArpy3Ky MpeEACTaBICHBI Ha
puc.2.
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Jwuonsl cxemsl VD1 1 VD, IpoBOAAT TOK MOOYEPETHO, KAXKIBIA B COOTBETCTBYIOLIUN
MOJYNIEPUO/] ITATAIOLIETO HANPSKEHUS. B TeueHne nepBoro noiaynepuoaa mojaoKuTesb-
HBIM MOTEHIIMAI UMeeT aHo 1 auoaa VD, u TOK lyg; MPOXOIUT uepe3 Hero. B TeueHue BTO-
pOTro MOJIYIIEpHO/1a MOJIOKUTENBHBIN MOTEHIIMAl UMEET aHO auoaa VDo,

TOK lygp ITPOXOUT YEPE3 HETO, IPHUEM B IS HATPY3KH TOK Iq IIPOXOAMT B TOM K€ Ha-

IpaBJICHUH, YTO U B TIEPBBIN moyrepuo. Takum oO6pa3om, B OTIMYKE OT IPOCTEHUIIIETO

OJJHOTIOJTYTIEPUOAHOTO BBIIPSIMUTEINS B BBIIPSIMUTENE CO CPEAHEN TOUKOMN BBIMPSIMICHHBIN

TOK MPOXOJIUT Yepe3 Harpy3Ky B T€UEHHE 000UX TMOIYIEPHUOJIOB IEPEMEHHOTO TOKA.
[Ipu nccnenoBaHUM BRIIPSIMUTENEH TPUMEHSIOTCS CIIEAYIONINE 0003HAYCHUS:

Uy, Upgx — MTHOBEHHOE U JCHCTBYIOIIEE 3HAUYCHHS] CHHYCOUTAIBHOTO BXOIHOTO HAIPsi-

JKECHHS,

Ug, Ud, Udmax,» Udmin— MTHOBEHHOE, CpeIHEE, MAKCUMAJIbHOE, MUHUMAaIbHOE 3HAUYCHHUS

BBIXOJTHOTO (BBIIPSMIIEHHOTO) HANPSKEHUS,

f,— dJacrora mynbcanuii BEIXOIHOTO HAMPSKCHHS,

Ug / Upgy— k03D pHmmeHT BhIpAMIICHHS,

M = fuyape / fax— dnCIIO MynbCanuii BRINPSAMIEHHOTO HAIPSDKEHUS 32 OJIMH MEPUO Ha-

MPsAXKCHUS ITIMTAHWA,
AU U

k _ nyabe dmax -U

e =
nyJib LJd LJd

dmin

— KO3 PUIMEHT MyIbCalNil BEITPSIMIEHHOTO HAMPSKCHUSI.

2. Ilopsii0K BBHINOJIHEHUS PadOTHI

e (Cobepure 1ienb coryiacHo cxeme (puc.3) 6e3 CriaxuBarmero GuibTpa.

e Brmounte ocuumiorpad. [ogkmounTe ABa J1I0ObIX BX0J1a ocuiiiorpada Kk KaHaiam
V0 u V1. YcranoBure pazseptky SMC/nemn.

e [lepenecute Ha rpaduk (puc.4) OCIIILIOTPAMMBI BXOJHOTO M BBIXOJHOTO HAIPSIKE-
HUH.

e (CrenaiiTe uaMepeHus u 3anuimuTe B Ta0i.1. 3HaueHus: Uy, — naeiictByromee, Ug—
cpennee, AUpyae, M = fryme/ fox.

e Paccuwuraiite u 3anumuTe B Ta01.1 K03 dunmenTs Uy / Upy 1 Kiye-

A 2&"”2&"’3

o]

u=78 (1 R, *'=—c v@
3~ | f=50Tu D I:Loxo;u‘ C

z
S —

Avaliva

Puc.3
e [lapamienbHO Harpy304HOMY pe3ucTOpy R, MOAKIIOUHTE CIUIAXKUBAIOLIME KOHJIECHCA-
Topbl C C €MKOCTSIMHU, YKa3aHHbIMU B TaOJ.l, MOBTOpUTE M3MEpPEHUS U JIOPUCYHTE
rpauKy BHIIPSIMIIEHHOTO HANPSKEHUS Ha puc.4.
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Tabnuya 1

C Mk® 0 | 1 10 | 100

Uss, B

Uy, B

A U nyJabCY B

Ug / Ugy

kl'[y.]'[l)c

B

8

-2

-4

Puc.4
BriBOA:

KonTpo/bHbIE BONIPOCHI:

1. CpaBHHUTE MOCTOBYIO CXEMY M ABYXMOJYIEPUOIHYIO CXEMY C HYJIEBOW TOUKOM.

2. Yto Takoe ko unmeHT BempsaMiIeHuU U KOdGGUITUEHT MyIbCcainii?

3. Kakoe nmeiicTBHe OKa3pIBacT CIIAKMBAIOIIMK KOHJESHCATOP HA aMILUIMTYy ITYyJIb-
cauuii HanpsHKeHUs?
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JlaGopaTopnasi padota Ne9
HccaenoBanue padoThl yCHIHTEISA HU3KOH YaCTOTHI

Heab: n3y4nTh NpUHLIKI PAOOTHI YCUITUTEINS HAPSHKEHUSI HU3KOM YacTOTHI, a TAKXKE
AKCIIEPUMEHTAJILHO OIPEACIIUTh €r0 OCHOBHBIE ITapaMETPBhI.

IIpudopsl n 060pya0OBaHME:

1. Ycunurenb HU3KON YaCTOTHI, BHIMOJIHEHHBIN 10 CXEME C OOIIUM YMUTTEPOM

2. ctouHuk nuTaHus OT 0JI0Ka TeHepaTOpOB HAMPSKEHUN

3. KoMIuieKT MyJIbTUMETPOB B KAYECTBE BOJILTMETPOB

4. Ocmmmorpad.

1. O0mue cBeneHns

Yeunurens HanpspkeHuss Hu3kod yactotel (YHHY) npennaznHaueH ajisi yCUJICHHS
AJIEKTPUYECKUX CUTHAIIOB B MHTEpBaJie 4acToT oT 20 'y 1o 20 kI .

TpaH3uCTOPBI UCTIONB3YIOTCA KaK YIPABIISIIOUINE SJIEMEHTHI B YCUITUTEIbHBIX IETISX.
[lo Ha3BaHMIO TOTO 3JEKTPOJAA TPAH3UCTOPA, KOTOPHIM UCIOJIb3yeTCS Kak 00Ias TOYKa
JUISl HAIIPSDKEHWM BXOJIHOTO M BBIXOJHOTO CHUTHAJIOB, Pa3iW4yarOT TPU OCHOBHBIE CXEMBI
yCHJIUTENIEH Ha OUIMOJISIPHBIX TPAH3UCTOPAX:

e ¢ o0muM smutTepoM (0I)
e ¢ o0muM kosekTopoM (OK)
e ¢ obmieit 6a3oit (OB).

B Haubosiee pacnpocTpaHEHHBIX CXeMaX YCHJIUTENECH UCIOIb3YyI0TCS N—P-N TpaH3u-
cTtopbl. OJTHAKO P—N—P TPaAH3UCTOPBI TAKKE MOYKHO HCIIOIB30BaTh, HO TOT/Ia HY’KHO H3Me-
HUTB MOJISIPHOCTH PA00Yero HampsHKEHHUS.

B nanHoit paboTe UCHOJIB3yeTCsl YCHUIUTENIb HU3KOW YacTOTHI, BBITIOJHEHHBIN IO
CXEeMe C OOIIUM SMUTTEPOM.

VY CUIeHUIO0 CUTHAJIOB COOTBETCTBYET HArPY30UHBIN pexUM paboThl TpaHzuctopa. Ha
puc.2 moKasaHa NpoCTeIas Cxema yCHIIMTENS Ha TPaH3UCTOpe TUIa p-n-p.

i

Puc. 1. Cxema ycunumens na mpansucmope ¢ O3

B TpaH3uCTOpHOM yCUIUTEINE YIPABISEMON SIBISETCSA KOJUIEKTOPHAs LIENb, a yIpaB-
nsroreld — 0a3oBas. B KOJIEKTOpHO 1IeNy TpaH3UCTOpa UMEETCSl UCTOYHUK MUTaHus By
(—Ex), conpoTtuBnenne Harpys3ku Tpansucropa Ry u pasnenurensaslii konaencarop C, . B
0a30BYIO 1€ BKJIFOUCHBI JIBA UCTOYHUKA: UCTOYHUK MEPEMEHHOTO HANPSIKEHUS C aMILIU-
tygort Ups = Uy U UCTOYHUK TMOCTOSIHHOTO HaIpspDKeHHs cMmeleHus E,, mocnegHuii B
TPAH3UCTOPHOM YCHJIMTEJIE HEOOXOAUM JIJIsl TOro, 4TOOBl 00eCeunTh HEeOOXOUMBIN Ha-
YaJIbHBIM TOK MOKOA Ik B 11enu KoJuekTopa. s 3Toro moJsipHOCTh HANPSIKEHU CMELe-
HUSI YCTaHABIMBAIOT TaK, YTOOBI OHO OTHHUpPaNO TpaH3uctop. IIpu OTCYyTCTBHMU OTpUIlIA-
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TEIbHOTO HAIPSHKEHUs CMeIleHus: TOK 0a3bl Iy = 0, B KOJJIEKTOPHOM LIEH TPaH3UCTOpa
IIPOTEKAET HACTOJIBKO HE3HAYMTENIBHBIM TOK, YTO MPAKTUYECKU TPAH3UCTOP MOXKHO CUH-
TaTh 3anepThiM. Eciau Obl B 0a30BOM 1€ OTCYTCTBOBAJ MCTOYHUK OTPULATEIHHOTO Ha-
NOPSKEHUSI, TO B MOJOKUTENBHBIE MOTYNEPUOBI BXOIHOTO HAIPSKEHUS TPAH3UCTOP 3a-
nupajics ¥ BO3HUKAIM Obl OosblMe HemuHelHble uckaxeHus. Hanpspkenne Ugy n3MeHs-
€TCA NPOMOPLUUOHAIBHO BXOJHOMY cUrHally Uz, M B KOJUIEKTOPHOM LENMH MPOUCXOIUT
IpoNoOpUHUOHANIBHOE n3MeHeHue Toka lx. Tok Ix cozmaer Ha pe3uctope Ri nmymnbscupyroiee
HanpsbkeHue. PasnenurenbHbiii konzaeHcatop C, NPOIYCKAaeT Ha BBIXOJIHBIE 3a)KMMBI
TOJIbKO MEPEMEHHYIO COCTaBIIAIONIYI0 KOJUIEKTOPHOTO HampsbkeHus. [lonOupas cooTBeT-
cTBytomue 3HaueHus Ey, Ry v Tvn TpaH3uctopa, MOXKHO MOJIYYUTh HAa BBIXOJHBIX 3aKU-
Max nepeMeHHoe BbIxoaHoe HampspkeHue U, = Ugs, BO MHOTO pa3 MmpeBbIIatoniee am-
wmtyny Ups. (R; — comporuBienne notpeduress).

OMUTTEPHBIN TMEpexo/ TPaH3UCTOpa MpU paboTe YCHIMTENS BCETAAa OTKPHIT U BO
BXOJHOM LIETIM MPOTEKAET TOK [ ; ClieI0BaTEeIbHO, MICTOYHUK BXOJHOTO HANPSIKEHUS BCE-
I71a pacXoayeT MOUIHOCTb. [Ipyu 0OJTHOBpEMEHHOM BO3AECHCTBUU HA YYacTOK 0a3a-3MHUTTEP
nByx HanpsikeHult E., u Uy B 11enu 6a3bl poTekaeT myabcupyromuii Tok. [loctosunuyio
COCTABJIAIOLIYI0 CO3/1a€T UCTOYHUK CMELICHHUs, a IEPEMEHHYI0 — HCTOYHUK BXOIHOTO
HAMPSKECHUS.

2. Iopsinok BbINOJIHEHHSI PadOThI
e CHATH aMIUTUTYIHYIO XapaKTEPUCTUKY YCUIIUTEIS MIPH IMTOCTOSHHON YacTOTE CUTHAIa
f=1klm.
Tabnuua 1

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

UBLIX b B

e Tloctpouts aMmuTyaHYI0 XapakTepUCTUKY Uy (Ugy).
e CHAITh aMIUTUTYJHO-YACTOTHYIO XapaKTEPUCTHUKY, MPEICTABIISIONIYI0 COOON 3aBUCH-
MOCTh KO3 durmenTa ycunenus ot yactotel mpu Uy, = const (U, =0,35 B).
Tabnuya 2

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

UBLIX b B

kU: UBLIX/UBX

e Brrunciautb KO3QPUIUEHT YCUICHHS X IOCTPOUTh aMILUIUTYTHO-4aCTOTHYIO XapaKTe-
puctuky Ky(f).

BoiBOA:

KoHTpoJibHBIE BONIPOCHI:

1. B 4yem 1OCTOMHCTBA U HEJOCTATKU TPAH3UCTOPHOTO YCUIIUTENS IO CPABHEHHIO C
JIAMITOBBIM?

2. [loueMy B yCHIIMTENSIX Yallle BCErO UCTOIB3YETCS CXeMa ¢ OOIIUM SMUTTEPOM?

3. HazoBuTe npuurHbI MOMEX NPHU paboTe YCUIUTEEH.

51




JlaGopaTopnas padora Nel0
Onpenesnenne THIA MUKPOCXEM M0 MAPKHPOBKeE

Heab: HAyuynuTHCS ONPENENATh TUIl MUKPOCXEMbI [0 MApKUPOBKE
IIpu6ops1 u o6opynoBanue: Hadop MUMC

1. O0mue cBegeHus
Cucrema o6o3navyennii UMC

Jlist pa3paboOTKM U CO3/IaHUs CJIOXKHOM JJIEKTPOHHOM ammapaTypbl Ha 6aze MC,
TpedyeTcst onpeaesneHHblii Habop UMC pa3znuyHOro Ha3Ha4eHUsl, COBMECTUMBIX MEXIY
co00¥i M0 IEKTPOHHBIM TTapaMeTpaM. DJIECKTPOHHAS MPOMBIIIICHHOCTh BHIITYCKAET CEPUU
WHTETPAJIbHBIX MUKPOCXEM, T.€. COBOKYIMMHOCTh MUKPOCXEM, BBIMOJHSIONIUX Pa3IMYHbIC
GyHKIMHA, HO UMEIONMUX OAMHAKOBOE KOHCTPYKTHBHO-TEXHOJOTUYECKOE HCIIOJHEHUE U
MpeHA3HAYEHHBIX [ COBMECTHOTO MPUMEHEHHUSI B PaJIMO3JIEKTPOHHOM ammapartype. B
COCTaB CEpUM MOTYT BXOAUTH JNECATKU PA3JIUYHBIX TUIIOB MHUKPOCXEM B 3aBUCUMOCTH OT
00JIaCTH MPUMEHEHUS U Ha3HAYCHUSI.

[To mpunsitoit cucteme (OCT 17467-88) o6o3nauenue UC q0m&KHO COCTOSATH U3 Ye-
TBIPEX JIEMEHTOB.

Ilepeviit 31emenm (6ykBa «K») mokaspiBaeT, 4To MUKpOCXeMa MpeTHA3HAuYCHA IS
YCTPOMNCTB MIMPOKOTO MPUMEHEHUs. MUKPOCXEMBI, Mpe/IHa3HAYCHHbIE IS AKCTopTa (1mar
BBIBOJIOB 1,27 1 2,54 Mmm), niepes OykBoit «K» uMeroT OykBy «9».

Ecnu mocne OykBbl «K» mepen HoMepoMm cepuu ykasbiBaeTcs enie OykBa «Py» wim
«M», TO 3TO O3HAYAET, YTO JAHHAsI CEPUs BCA BBITYCKAaeTCA B IJIaCTMaccoBOM (OykBa «P»)
UM KepamudeckoM (OykBa «M») KopIrycax.

Bmopou 3nemenm - uudpa, cOOTBETCTBYIONIAs KOHCTPYKTHBHO-TEXHOJOTUYECKOU
rpynmne: 1, 5, 7 - nonynpoBoanrkoBbie UC (0003HaueHre 7 MPUCBOCHO OECKOPITYCHBIM
nonynpoBogHukoBeIM MC); 2, 4, 6, 8 - rubpunusie UC; 3 - UC npouue (rjieHOYHbBIE, Ba-
KYYMHBIE U KEPAMHYECKHUE U T.11.).

Tpemuii snemenm - 2 - 4 nudpsl, 0003HAYAIONTUE TTOPSIKOBBIA HOMEDP pa3pabOTKU
CEpPUU MUKPOCXEM.

Yemeepmotii 31emenm - B¢ OyKBbI, 0003Havaromume GyHKIIUMOHATHPHOE HA3HAUYCHUE
MHKPOCXEMBI.

Ilamutii 31emenm - OPSIKOBBIN HOMEP Pa3pabOTKH MUKPOCXEM O (PYHKITMOHAIb-
HOMY MPU3HAKY B TaHHOU cepur. OH MOXKET COCTOSITh KaK U3 OJAHOU IU(PHI, TaK U U3 He-
CKOJBKUX IUGD.

B cootBerctBUM ¢ 'OCT mMukpocxembl N0 (yHKIMOHATILHOMY Ha3HAYEHUIO 0003HA-
YaroTCs CIEAYIOIMMNM 00pa3oMm:

1. T'eneparopsl - I': rapmoHnuecknx curHaiaoB - ['C; mpsIMOYTOJIBHBIX CUTHAJIOB
(mynsTuUBHOpaTOpH!) - I'T'; nuHeliHon3MeHsronmxcsi curiajios - ['JI; curnanos cnenuaib-
HOI1 popmbl - ['D; ryma - 'M; npouue - I'TL

2. Herextopsl - I ammmutyansie - JIA; ummnynscHblie - JIU; yactotasie - JIC; dazo-
BbI€ - JID; mpoune - JI1.

3. KommyTtatopsl u kitoun - K: Toka - KT; nanpsbxkenns - KH; npoune - KI1.

4. Jlormueckue snemeHThl: 3aemMeHT M-HE - JIA; snement UJIN-HE - JIE; snement U
- JIN; snement WUJIN - JIJI; snement HE - JIH; snement U-UJIN - JIC; snement U-HE /
WNJIN-HE - JIb; snement U-UJIN-HE - JIP; snement U-UJIM-HE/U-HE - JIK; snemenTt
NIIN-HE/NJIA - JIM; pacumputenu - JIJI; mpouwne JIIT.
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5. Monynaropsl - M: ammuutynsesie - MA; dactotaeie - MC; ¢da3zoBbie - M®; um-
nynscHbie - MU; poune - MIL.

6. IIpeoGpazoBarenu - I1: wactots - [1C; dazsr - [1D; qourensnoctu - [1]1; Hanpsike-
Hus - [1H; momuoctu - TIM; ypoBHs (cornacoBatenu) - I1Y; koa-ananor - I1A; ananor-
xon - [1B; kogkon - I1P; mpoune - T1I1.

7. BropuuHble UCTOYHUKHU TTUTaHus - E: Bemmpsamurenu - EB; npeobpazoBatenu - EM;
ctabunusatopsl HanpsbkeHnus -EH; ctabunuzaropsr Toka - ET; npoune - EIN.

8. Cxemsbl 3a7epkKu - b: maccuBHble -bM; akTuBHBIE - BP; mpoune - BII.

9. Cxemsbl cenexkuuu U cpaBHeHus - C: ammutynsbie (ypoBHs curHana) - CA; Bpe-
MeHnHbIe - CB; wactotasie - CC; dazosbie - CB; mpoune -CI1.

10. Tpurreps - T: JK-tuna - TB; RS-tuna (¢ pazgensasiM 3anmyckom) -TP; D-tuna -
TM; T-tuna - TT; nunamuueckue - TJI; [lImutra - TJI; koMOuHupoBannsie - TK; mpouue -
TIIL

11. Yennurenu - ¥V: BBICOKOM 4acTOTHI - Y B; IpoMeKyTOYHOM 4acTOThI - Y P; HU3KO0M
4acTOThl - Y H; nMnynbcHbIX curanos - YU; nosropurenu - YE; cuuTeiBaHus U BOCIIPO-
u3BeneHus - YJI; uaaukanuu - YM; nocrossHHOTO TOKa - YT, omepanuoHHsie u audde-
peHuuanbubie - Y /J1; npoune - YII.

12. ®unbtpsl - @: BepxHUX 4acToT - ®B; HWkHUX yacToT - @H; nonocoBsie DE;
pexekTopHblie - OP; nmpoune - OII.

13 dopmuposarenu - A: UMITYJIbCOB MPAMOYTOILHOM (hopMbl - Al'; aipeCHBIX TOKOB
(dbopmupoBaTeny HapsHKEHUM U TOKOB) - AA; UMIYJIbCOB criennaibHON (popMmbl - AD;
pa3psAIHBIX TOKOB ((POpMHUPOBATENH HANPSKEHUN U TOKOB) - AP; mpoune - AIl

14. DneMeHThl 3alTIOMUHAIOIIUX YCTPOUCTB - MaTpullbl Hakonutenu: O3V (omepaTtus-
HbIE 3alIOMUHaoIME ycTpoiicTBa) - PM; 13V (mmocTosiHHbIE 3alTOMUHAIONIUE YCTPOICTBA)
- PB; O3V co cxemamu ynpasnenus - PY; [I3Y (MacouHble) coO cxeMaMH yIpaBi€HUS -
PE; I13Y co cxemamu yrpaBiieHHs U C OIHOKpATHBIM IporpammupoBanuem - PT; I[I3Y co
CXEMaMHM YIIPABJIIEHUS U C MHOTOKpAaTHBIM INporpammupoBanuem - PP; A3Y co cxemamu
ynpasienus - PA; npoune - P11

15. DnemeHTHl apuPMETHIECKUX U AUCKPETHBIX YCTPOUCTB: peructpsl - MP; cymma-
Topsl - UM; momycymmatopsl - UJI; cuetunku - UE; mmdpatopsr - UB; nemmdparopsr -
N]1; xomOunuposanusie - UK; npoune - UIT.

16. MHOrOQYHKITMOHAIBHBIE MUKPOCXEMBI - X: aHanorosbie - XA; mudpossie - XJI;
koMOuHupoBanHbie - XK; npoune XII.

17. Mukpoc6opku, HabopbI anemeHToB - H: nuonos - HI; Tpansucropos - HT; pe3u-
ctopoB - HP; konnencatopos - HE; komOounuposannsie - HK; npoune - HII.

2. Tlopsiiok BbINIOJIHEHUSI PaGOTHI

¢ BHHMaTEIBHO U3YIUTE MUKPOCXEMY.
e 3anomuuTe TabmUIy 1.

53



Tabnuya 1

VYcnoBHOe ITepssiii a5e- | KoncrpyktuBHo- | Ilopsiaxo- @OyukimoHanb- | I[lopsakoBslil HO-
o0o3Haye- | MeHT 0003Ha- TEXHOJIOTHYe- BBIIl HOMEp | HOE HAa3HA4YeHHE | Mep pa3paboTKu
Hue UMC yenust UMC CKas rpyImnmna pa3paboTKu MHKPOCXEMBI MHKPOCXEM IO
(pactumdpoB- | (pacmudpoBka) | cepuu MUK- | (pacuudpoBka) | (HYHKIIMOHAIBHO-
Ka) pocxem My IPU3HAKY B
JJAHHOM CepUH
BoiBoa:

KonTpo/abHbIE BONIPOCHI:
1. MaiiTe onpeaesieHHe NHTETPAIBHOM MUKPOCXEMBI, 3JIeMeHTa U KoMrnoHenTta UMC.

2. ITo xakum npu3Hakam knaccuduiupyror UMC?

3. Kakue UMC Ha3bIBaIOT IJICHOYHBIMU, TTOJTYIIPOBOJHUKOBBIMU U THOPUAHBIMU?
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HNHcTpyKIHOHHBIE KAPThI
711 IPOBe/IeHUsI MPAKTHYECKUX 3aHATHI

IIpakTnueckoe 3ansaTue Ne 1
Pacyer pa3BeTBJICHHBIX LeNel MOCTOSHHOIO TOKA

IIe.m): HAY4YUTHCA OIIPCACIIATH IapaMCTPhI pa3BCTBJICHHBIX ueneﬁ IIOCTOAHHOI'O TOKA.

3ananue
1) Wcnons3ys maHnble B Tabi. 1, cormacHo Bame- R, R;
My BapHaHTy, ONPEICIUTE YKBUBAJIICHTHOE COMPOTHUBRIIC- R [{= i—ll‘{_}_’q
HUE LeIH, TOK B LTI, HANPSKCHUS M TOKH Ha BeeX pe-  *Z - Ry :
sucTopax (puc.1). ! — 1
PI/I.({Z.I
Tabnuya 1
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, ,Om 20 60 110 | 140 | 120 25 28 100 40 25

Rs, Om 16 120 | 100 60 180 35 20 140 20 35

R4, OM 18 120 15 50 60 40 24 60 30 40
2) HWcnons3yst JaHHbIe B Tabl. 2, corjacHo Bariie- R;

My BapUaHTYy, ONPEAECIUTE SIKBUBAJICHTHOE COMPOTHUBIIEC-
HUE LENH, TOK B LEMH, HAMIPSKEHHUS] U TOKH Ha BCEX pe-
3ucTopax (puc.2).

E
]
L=

S T,
Puc.2

Tabnuya 2
Bapuant 1 2 3 4 5 6 7 8 9 10
UB 90 130 | 156 180 210 234 240 260 350 260
R;,0Om 36 100 30 24 300 24 60 400 40 20
R, ,Om 18 25 45 12 60 36 40 100 120 30
Rs, Om 45 10 300 30 60 240 48 40 100 200
R4, OMm 30 15 75 20 30 60 24 60 150 50

3) Ucnions3ys nanueie B Tabn. 3, coriacHo Bare-
My BapHaHTy, ONPEACTUTE KBUBAJICHTHOE COIPOTHBIIC-
HUE IIEMH, TOK B 1emnu (puc.3).

55




4) Hcnone3ys nanusie B Tabn. 3, cormacHo Bare-
My BapHaHTY, OMpPEICIIUTe YKBUBAICHTHOE COIPOTHBIIC-
HHE IIeTIH, TOK B 1enH (puc.4).

5) Hcnone3yst manusie B Tabn. 3, cormacHo Bare- R
My BapUaHTy, OIPEJCIUTE SKBUBAICHTHOE CONPOTUBIE- L] R

A '
HUE TN, TOK B menu (puc.S).
Rs Re | | R D Rz
B
E,
A
B2

Puc.5
6) Ucnonb3ys nannsie B Tabn. 3, coryacHo Bare-

My BapHaHTy, OMPEICIUTE IKBUBAICHTHOE COIPOTHBIIEC- “
HUE IEeMH, TOK B 1en# (puc.6).
-—

e |

7) MHcnonb3ys nmanHble B Tabid. 3, coracHo Bamemy
BApUAHTY, OMNPEACIIUTE AKBUBAJICHTHOE COMPOTUBIICHUE
IIETH, TOK B 1ienH (puc.7).

Puc.7
Tabnuya 3
Bapuanr 1 2 3 4 5 6 / 8 9 10
UB 100 | 200 | 100 | 50 | 100 | 50 | 100 | 50 | 100 | 100
R123456, OmMm 16 20 14 5 18 7 15 9 10 12

BriBOA:
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IIpakTHyeckoe 3ansitue Ne 2
Pacuyer oqHo(a3HOM Henu NepeMeHHOro ToKa

He.]II): HAay4YUTbBCA IMPOBOJHUTL pacucT Hepa3BeTBHCHHOﬁ 141 paSBeTBHGHHOfI Ocnmu o1-
HO(baBHOI‘O IMCPCMCHHOI'O TOKaA.

3aganue

1. Pac4yer oanoga3Hoii Hepa3BeTBJEHHOM LENU MePEeMEHHOI0 TOKA

HepasBeTBieHHas 1enb MEPEMEHHOTO TOKA COAEP>KUT aKTUBHBIE U PEAKTUBHBIE CO-
MPOTHUBJICHHUSI, BETMUYMHBI KOTOPBIX 3afaHbl B Tabmuie 1. Kpome Toro, usBecTHa onHa u3
nonosautenbHbIX BenmuuH (U, I, P, Q, S). Ucnonb3ys ganueie Tada. 1, cornacHo Bamemy
BApUAHTY, omnpeaenuTe: 1) moiHoe compoTuBieHUe Henu Z; 2) HanpsbkeHue U, npuso-
EHHOE K 1enu; 3) cuiy Toka B nenu |; 4) aktuBHyto P, peaktuBHyo Q, U MOIHYIO S
MOIIHOCTH, TOTPEOIIeMbIe LEMNbI0; 5) KO3 GUIIMEHT MOIIHOCTH; 6) HANPSHKEHUE Ha KaX-
JIOM CONPOTHUBJICHUU (€CIU OHU HE 3a7aHbl B Tabnuie). Hauepture B Macmtabe BEKTOp-
HYIO JUarpaMMy HarpsKeHUH.

Tabnuya 1
Howmep Howmep R, R, X | Xooy | Xer, | Xep, | JlonmonHUTEIBHAS
BapUaHTa CXEMBI OMm OMm Om | Om | Om | Om BEJIMYMHA

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 ch =40 B
06 3 80 - 100 - 25 15 |I1=1A
07 4 6 2 10 - 1 3 | P=200Bt
08 4 40 20 20 - 80 20 | Qc1=-320Bap
09 5 32 - 20 20 6 10 |1=4A
10 5 32 - 25 15 8 8 |U,=125B
11 6 4 2 5 6 3 - | I1=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=64BT
19 10 4 - 10 - 3 4 | P=64Bt
20 10 8 - 12 - 4 2 |U=80B

R, L R Cy R, L, , L,

D ._|:|_/"V"Y'\_|

» %
|

s

=

Cxema 1 Cxema 2
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C 1 I..]_ Rl C: R]_ L 1 C 1 RJ CJ
|
—f " —f | M
u u
- .
CxeMma 3 Cxema 4
Cl Rl L1 C: L: Cl L1 Rl L: R:
u u
. .
CxeMma 5 CxeMma 6
K L C R, L, R, C,
|
* I:I | I |
U u
. -
Cxema 7 Cxema 8
C Ry C2 ¢y L R, C;
|
| I |
—— Y
U u
» -
Cxema 9 Cxema 10
2. Pacuer oqHO(a3HOM pa3BeTBJICHHOU LEeNH EPEMEHHOI0 TOKA

Pa3BeTBiieHHas Lenb NEPEMEHHOTO TOKA CONEPKUT AKTUBHBIE U PEAKTUBHBIE COIPO-
TUBIICHUS, BEJIMYUHBI KOTOPBIX 3a7aHbl B Tabnuie 2. Hanpspkenne ucrtounuka U = 50 B.
Wcnionw3ys nannbie Tabma. 2, cornacHo Bamemy Bapuanty, onpegenure. 1) Toku B o0enx
BeTBsX |; u |y, UX aKTUBHBIE U PEAKTUBHBIC COCTABJISIONINE; 2) TOK B HEPA3BETBICHHOU
yactu uenu |; 3) akruBHyto P, peaktuBHyto Q, M MOJIHYIO S MOIIHOCTH, MOTpPEOIsieMbIe
ueneto; 5) koadduiment MmomHocti. HauepTuth B Macimtabe BEKTOPHYIO UarpaMMmy TO-

KOB.
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Tabnuya 2

Howmep Homep Ri,OM | Ry, Om | Xi3,0Mm | Xip,OMm | Xc1, OM | Xcp, OM
BapUaHTa CXEMBI
01 1 5 3 - 4 - -
02 2 10 8 - - - 6
03 3 4 - - - - 5
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 - - -
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
L L | -
Ra
U R, U R,
L Ci—
%
- * Cxenm 2
Cxema 1l
» - * ]
Rl 2
T u
N
Ci— L, L,
*» a5 -
Cxema 4




Ll Cl L:
[ »
Cxema s Cxema 6
) N L
B,
u u L,
|::| 28 R,

L, R

E L Cz
- * —‘

Cxema 8
Crenm 7

* *» |i|
R, R R,
G C; — :
il B

Cxepa O - F T

Cxema 10

| |

I
L
3

BriBOA:

Kontponupyemsie komnerenunu: OK 01, OK (2

KpuTtepumn oneHku J1aGopaToOpHbIX padoT M NPAKTHYECKUX 3aAHATHIA:

PesynbraTom paboThl MO Kaxka0# 1abopaTopHOl padoTe (MPaKTUUECKOMY 3aHSITHIO)
aBisieTcsi oopmileHre oTdeTa U ero 3amuTa. OLeHKY 3a 1abopaTopHyto padboTy (IpakTu-
YEeCKOE€ 3aHITHE) MPEIOIaBaTeNb BRICTABISET MOCIE 3aIIUThHI OTUETA.

JlaGopatopHble pabOThl (IMMPAKTUYECKUE 3aHSATUSI) OLEHUBAIOTCS MO MATHOAILHON
TIKae:

«5» 0aJI110B BHICTABJISIETCSI 00YUYaIOIIEMYCsl, €CJIH:

— paboTa BBIMOJIHEHA MOJTHOCTHIO M TIPAaBUIILHO; PadOTa BBIMOHEHA T10 TJIaHy C y4e-
TOM TpeOOBaHUI 0€30MacHOCTH; paboTa BBINOJHEHA CAaMOCTOSTEIBHO; padoTa ciaHa ¢ Co-
OJII0ZIeHHEeM BCEX CPOKOB; COOJIIOJCHBI BCe MpaBuia opOpMIICHUSI OTYETa; CAEIaHbl Mpa-
BUWJIbHBIE BHIBOJIBI;
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— BO BpeMSl 3aIIUTHI O0YYAIOIIMIACS MPABIIIBHO MMOHUMAET CYIHOCTh BOMPOCA, €T
TOYHOE OIPEJICIICHNE U MCTOJIKOBAHWE OCHOBHBIX MOHSTHH, CTPOUT OTBET MO COOCTBEH-
HOMY ILJIaHY, CONPOBOXIAET OTBET NMPUMEPAMH, YMEET NMPUMEHHUTh 3HAHUS B HOBOW CH-
Tyallid, MOKET YCTAHOBUTBH CBSI3b MEXKJY M3y4aeMbIM U PAaHEE M3YUEHHBIM MATEPHAIOM
U3 Kypca, a TAKKE ¢ MaTepUalioM, YCBOEHHBIM ITPU U3YUYEHUH JIPYTUX JUCLUILINH;

«4» 6aJ11a BBICTABJISAETCHA 00Y4aI0IIEMYCsl, €CJIN:

— paboTa BBINOJIHEHA MPABUIBLHO C YYETOM 2-3 HECYIIECTBEHHBIX OLIMOOK HCIpaB-
JIEHHBIX CaMOCTOSITEJIbHO MO0 TPEOOBAHUIO IMpEroiaBarelis; padoTa caHa B Cpok (Jinbo ¢
OT03/IaHUEM Ha JIBA-TPU 3aHATHUSI), €CTh HEKOTOPbIEC HEAOUYETHI B 0DOPMIICHUH OTYETA;

— BO BpEMSl 3allUThl 00yYarOUIMNCS NPABUIBHO MOHUMAET CYIIHOCTh BOMPOCA, JAET
TOYHOE OMpEEICHNE U UCTOIKOBAHUE OCHOBHBIX MOHSATHM, HO OTBET JaH 0€3 HCIOJb30-
BaHUSI COOCTBEHHOIO MJIaHAa, HOBBIX MPUMEPOB, O€3 MPUMEHEHUSI 3HAHUM B HOBOU CHUTYya-
My, 0€3 UCIOJIb30BAHUS CBA3EH C paHee M3yYEHHBIM MaTEepHaIOM U MaTepHalIOM, YCBO-
€HHBIM MIPU U3YUYEHUH JIPYTUX JUCLUILINH,

«3» 0asJ1a BBICTABJISIETCH 00y4YAKOIEMYCS, €CJIU:

— paboTa BBITIOJIHEHA MTPaBUJILHO HE MEHEE YeM Ha MOJIOBUHY WJIM JIOMYIIECHA CyIlie-
CTBEHHAas OIMOKa, HO 00yJaronuiicss BiajeeT 00s3aTeIbHBIMA 3HAHUAMHU U YMEHUSIMU 110
MIpOBEPsSIEMOi Teme; 00yJaroluiicss MHOTOKPATHO OOpallaercs 3a MOMOIIbIO MPerno/iaBa-
Tens; paboTa chaaHa ¢ ono3jgaHueM OoJiee TpeX 3aHsATHH; B 0OPMIIEHUU OTYETa €CTh OT-
KJIOHEHUSI U HECOOTBETCTBUS MPEIBSABIIEMbIM TPEOOBAHUSIM;

— BO BpeMsl 3alUThl 00yYaIOIIMIACS MPaBUJIBHO MOHUMAET CYIIHOCTh BOMpPOCa, HO B
OTBETE UMEIOTCA OTAEIbHBIE MPOOENbl B YCBOCHUH BOIIPOCOB KypCa;

«2» 0aJI1a BBICTABJISAETCHA 00Y4aIOIIEeMYCsl, €CJIN:

— BBINIOJIHEHO MEHBIIIE MOJOBUHBI MPETI0KEHHBIX 3aJlaHui, TONyIIeHbl aBe (1 00-
Jiee) CYIIECTBEHHBIE OLIMOKH B X0J1€ pa0O0ThI, MOKa3aBIIKe, YTO OOYYAIOIIUICS HE BIIaJICET
00s3aTebHBIMUA 3HAHUSIMUA U YMEHUSMH 110 JAHHOW TEME B MOJIHOM 00beMe, 00yUaroIuii-
Csl BBINOJHSAET paOOTy ¢ MOMOIIBIO MpEnojaaBaTelis; padoTa caaHa C HapyIIEHHEM BCEX
CPOKOB; UMEETCSI MHOT'O HapyIIEHUI nmpaBuil opopMIIeHHUS.

B nanHoM ciyuae oOyuaromuiicst He TOMyCKaeTcs K 3ammTe oTuera. Pabora momkHa
OBITH HUCIIPaBJICHA C YYETOM HEJIOCTATKOB.

— TIPH 3alUTE OTYETa 00YJAIONTUICS HE MOXKET OTBETUTh HU HA OJIUH W3 MOCTABJICH-
HBIX BOIIPOCOB.

B nmanHoMm cnyudae oOywaromuiics OyAeT AOMYIIEH K TMOBTOPHOW 3alllUTe OTYETa
TOJIBKO TOCIIC TUKBUIAIMK TTPoOEIOB B 3HAHMHU YYeOHOro MaTepuasa 1o TeMe jgaboparop-
HOI pabOTBHI.
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PYBEXKHbBI KOHTPO.Ib

KonTpoabnasi pabora Nel
no teme 1.5. Tpexdazubie nenn

MeToauvecKkue peKOMEHAAUNHM K KOHTPOJLHOM padoTe

KonTponbHast paboTa noKa3bplBa€T ypOBEHb TEOPETHUUECKON U NMPAKTUYECKON MOATO-
TOBKH OOYYaroIIMXCsl, OTpa)kaeT HAJINYME HAaBBIKOB U YMEHUN CaMOCTOSATEIBHO HUCIOJIB30-
BaTh U3YYECHHBII MaTepHall.

Kontponbnast pabota coctaBnena B 10 BapmaHTax, cojaepxutr 2 3amaun. Ha kon-
TPOJBHYIO paboTy oTBoaUTCS 90 MUHYT.

B pesynbrare n3ydeHus: BEIHECEHHBIX Ha KOHTPOJBHYIO pabOTy TeM 00ydaromuncs
JOJIKEH:

3HATh

- CYIIHOCTh (DPU3MYECKHX TPOIIECCOB, MPOUCXOMSIIMX B DJICKTPUUECKUX METAX
Tpex(}a3HOro NEPEMEHHOTO TOKA;

- TOPSIOK pacyera MapamMeTpoB IEKTPUUECKHUX Lened Tpex(a3HOro nepeMeHHOro
TOKA;

yMeTh

- [POU3BOJIUTH pacyeT MapaMeTpPOB JJIEKTPUUYECKUX Lened  Tpex(da3Horo
IIEPEMEHHOTO TOKa;

- CTPOUTH BEKTOPHBIE AHArPAMMBI.

OTtBeTbI
Bapu- 3amanne
aHT 1 2

1 Ud):Un/\/:;; InaMn:PnaMn/ U(b U(l):UJ'[; PnaanlnaMn U(bs
IA: InaMn Na; IB: InaMn nB;IC: InaMn Nc IAB: IJ'IaMl'I NaB; IBC: InaMn nBC;ICA: InaMn Nca
PAo=Uala; Pp=Uglp; Pc=Uclc; Pag=Uaglas; Pec=Usc Izc; Pca=Ucalca;
P:PA+PB+PC P:PAB+PBC+PCA
Uy=220B; 1,0 =0,18A; Uy=127 B; P4y =60 Br;
IA=IB:7’92A; IC:15,84A, IAB:9 A, IBC=35 A, ICA:17 A,
P,=Ps=1742BT; P=3485BT; P,5=1143BT; Pyc=4445 BT; Pcy=2159BT;
P=6969Bt P=7747 Bt

2 U(I):UJI/\/3) IHaMH:PHaMH/ U(b U(b:UJI; PJ‘IaMH:IHaMH an
IA: InaMn Na; IB: InaMn nB;IC: InaMn Nc IAB: IJ'IaMl'I NaB; IBC: InaMn nBC;ICA: InaMn Nca
Pa=Uala; Pp=Uglp; Pc=Uclc; Pag=Uaglas; Pec=Usc Izc; Pca=Ucalca;
P:PA+PB+PC P:PAB+PBC+PCA
Up=127B; lamn=0,79A; Uy=220 B; P;0=200 Br;
1a=15=33,18A,; Ic=11,06A; a=30 A; 1gc=60 A; 1ca=30 A;
P,=P=4214BT; P=1405BT; PAg=6600BT; Pgc=13200BT; Pcx=6600BT;
P=9833BT P=26400 Bt

3 U¢=Un/\/3> InaMH:PﬂaMn/ Uq) UqFUn; PJIaMl'I:IJ'IaMII an
|A= InaMn Na; IB= IJIaMII nB;ICz IJIaMr[ Nc IAB: InaMn NaB; IBC: InaMn nBC;ICA: IIIaMH Nca
PA=Uala; Pp=Uglp; Pc=Uclc; Pas=Uaglas; Pec=Usc Izc; Pca=Ucalca;
P=P,+Pp+Pc P=Pagt+PpctPca
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Up=220B; |,0un=2,27A;
1n=24,97A; 1g=49,94A; 1c=74,91A;
PA,=5493Br; Pg=10987Br;
P=16479Bt; P=32959BT1

Up=127 B; Pun=75 Br;

IAB=33 A; IBC=13 A; ICA:33 A,
PAB=419:I.BT; PBC:1651 BT, PCA:4191BT;
P=10033 Bt

U®=UH/\/3a InaMn:PnaMn/ U(b

|A= InaMn Na; IB= InaMn nB;IC= InaMn Nc
Pa=Uala; Pp=Uglp; Pc=Uclc;
P:PA+PB+PC

Up=127B; |,0un=0,47A;
IA:7;99A;IB:IC:23797A
P,=1015BT; Pg= P=3044BT;
P=7103Bt

U(bzun; PnaMn:IHaMn Uq),

IAB: InaMn NaB; IBC: InaMn nBC;ICAz InaMn Nca
Pas=Uaglag; Prc=Usc Isc; Pca=Uca lca;
P=PagtPpctPca

Up=220 B; P,4n=100 Br;

IAB:35 A, IBC:15 A, ICA:15 A,
PAg=7700BT; Pc=3300 BT; Pc,=3300BT;
P=14300 Bt

U(bzun/ \/33 InaMn:PnaMn/ U(b

|A= InaMn Na; IB= InaMn nB;IC= InaMn Nc
PAo=Uala; Pp=Uglp; Pc=Uclc;
P:PA+PB+PC

Up=220B; 1,0, =0,91A;

|A:6OA, 15=20A; IC:40A,
P,=13200Bt; Pg=4400BT;
P=8800Bt; P=26400BT

U(bzun; PnaMn:IHaMn Uq),

IAB: InaMn NaB; IBC: InaMn nBC;ICAz InaMn Nca
Pag=Uaglag; Psc=Usclsc; Pca=Uca lca;
P=Pgt+PpctPca

Up=127 B; Pyar=15 Br;

IAB:20 A; IBC:]-O A; ICA:3O A,
P,5=2540BT; Ppc=1270 Br; Pesx=3810Br:
P=7620 Bt

U(I):Un/\/?’: IJ'IaMH:PJIaMH/ U(b

|A= IJIaMH Na, IB= InaMnnB;IC: IHaMH Nc
PAa=Uala; Pp=Uglp; Pc=Uclc;
P:PA+PB+PC

Up=127B; |0m=0,2A;
Ia=1c=7,2A; 15=28,4A;
PA=P=914Bt; Ps=3607BrT;
P=5435Brt

Ucpzun; PnaanlnaMH Ucp,

IAB: InaMn NaB, IBC: IHaMH nBC;ICA: IJ'IaMH Nca
Pag=Unglas; Pec=Usc Isc; Pca=Uca lca;
P=PgtPpctPca

Up=220 B; Pan=75 Br;

IAB:16 A; IBC:4 A; ICA:16 A,
PAg=3520BT; P5=880 BT; Pc,=3520BT;
P=7920 Bt

Ud):Un/\/:;; InaMn:PnaMn/ U(b

|A= InaMn Na; IB= InaMnnB;IC: IHaMH Nc
Pa=Uala; Pg=Uglp; Pc=Uclc;
P:PA+PB+PC

Up=220B; |;4n=0,45A;

1,=9.9A; 1,=29,7A: 1:=39,6A;
P,=2178BT; Py=6534Br;
P=8712BT; P=17424Bt

U(b:Un; PnaanlnaMn an

|A8= liavn NAB; 18c= Liawn NBci lca= lnavn Nca
Pag=Unglas; Pec=Usc lsc; Pca=Uca lca;
P=PgtPpctPca

Up=127 B; P0un=40 Br;

IAB:40 A, IBC:34 A, ICA:27 A,
PAg=5080BT; P3=4318 Bt; Pca=3429BT;
P=12827 Bt

Ud):Un/\/:;; InaMn:PnaMn/ U(b

IA: InaMn Na; IB: InaMn nB;IC: InaMnnC
PA=Uala; Pp=Uglp; Pc=Uclc;
P:PA+PB+PC

Up=127B; lamn=0,31A;
Ia=1c=16,74A; I3=31A,
Po=P=2126BT; Pg=3937Br;
P=8189Bt

U(b:Un; PnaanlnaMn an

IAB: InaMn NaB; IBC: InaMn nBC;ICA: InaMn Nca
Pag=Uaglas; Prc=Usc Izc; Pca=Ucalca;
P=Pxgt+PpctPca

Uy=220 B; Pyur=25 Br;

IAB:5 A, IBC=20 A, ICA=5 A, PAB:].].OOBT;
Ppc=4400 Bt; Pco=1100BT; P=6600 BT

U(l):UJI/ \/33 InaMH:PﬂaMn/ U(b
|A= InaMn nA; IB= IJIaMII nB;ICz IJIaMr[ nC
Pa=Uala; Pe=Ug lg; Pc=Uclc;

Uq)=Un§ PJIaMl'I:IJ'IaMH an
IAB: InaMn nAB; IBC: IHaMII nBC;ICA: IIIaMH nCA
Pag=Unslas; Psc=Usc lsc; Pca=Uca lca;
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P=P,+PptPc P=PgtPpctPca
Uy=220B; 1u=0,34A; Uy=127 B; Pyu=100 Br;
|A=17A, |B=|C:4,08A; IAB=11 A; IBC=11 A; ICA:44 A,
PA:374OBT, PB:PC:898BT; PAB=1397BT; PBC:1397 BT, PCA:5588BT;
P=5536BT1 P=8382 Br

10 U®=UH/\/3a InaMn:PnaMn/ U(b U(bzun; PnaMn:IHaMn Uq),
IA= IHaMH Na, IB= InaMnnB;IC: InaMn Nc IAB: InaMn NaB; IBC: InaMn nBC;ICA: IJ'IaMH Nca
Pa=Uala; Pp=Uglp; Pc=Uclc; Pag=Unglas; Psc=Usc Isc; Pca=Uca lca;
P=P,+PptPc P=PptPpctPca
Uy=127B; La=1,18A; Uy=220 B; Py=150 Br;
IA:51,92A, IB:IC:12,98A; IAB:60 A, IBCZSO A, ICA:9O A,
P,=6594BT; Pg=P=1648Br; PAg=13200BT; P3=6600 BT;
P=9890BT PcA=19800BT; P=39600 BT

Bapuanr 1

1. B 4eThIpexnpoBOJHYIO CeTh Tpex(}a3HOTo TOKa BKIIOYEHBI MO cxeme "3Be3na" Tpu
TPYIIBI AJICKTPUYECKUX JaMIl HAaKaJIMBaHUs OJIMHAKOBOW MOIIMHOCTU. B kaxmoi, ¢asze
/rpytine/ JaMIlbl COeTUHEHBI MapajuIebHO.

N3BecTHO:

U (Uag, Ugc, Uca)=380B (rHEeliHbIC HATTPSHKCHNUS );

P avn =40BT (MOIITHOCTE OHOM JIaMIIbI);

Na=44, ng=44, nc=88(uncmo jgamn B Kax0i (aze /rpymre/).

Onpenenurs:

Uo (Ua, U, Uc) - hasHbIe HanpshKeHHS /HA 3TH HANPSHKEHUST pacCUUTaHBI BCE
BKJTFOYCHHBIC B CETh JIaMITbl HAKATTMBAHUS/;

la, I, Ic- da3HbIe (OHM K€ TUHEHHBIC) TOKU.

Po (Pa , Py, Pc) - MomHOCTH, TOTpeOsieMble KaXKI0H (ha3oii /TpyIno Jamrr/.

P - MomHOCTE, TOTPEOIIeMYIO 1IETIHIO /BCEMH JIAMITAMH/ .

[TocTpouTh BEKTOPHYIO AUArpaMMy TOKOB M M3 Hee TpaduuecKu ONpeAeIUTh BEIIUYUHY
TOKa B HEUTPOJILHOM TIpoBo/ie Iy.

2. B TpexmpoBo/iHYIO ceTh Tpex(}a3HOro TOKa, BKIIOYEHBI 10 CXeMe "TpeyrojabHuK" Tpu
TPYIIBI 3JIEKTPUYSCKUX JIAMIT HAKaJIMBAaHUS OJMHAKOBOW MOIIHOCTH. B kaxmoit dase
/rpynine/ Jamibl COEAUHEHBI TapalIeabHO.

N3BeCTHBI:

U (Uag, Upc, Uca)=127 B (iTuHeiiHBIC HANPSDKEHUS ),

lann =0,47 A (TOK OHO¥ JTaMITBI);

Nap=19, Ngc=74, Nc4=36 (uucio amm B Kaxaou ¢ase /rpymme/).

Onpenenurs:

P ;a0 — MOIIIHOCTH OJHOM JIAMIIBI;

IaB, Igc, lca - dha3HbIe TOKM (TOKH, MOTPEOIIEMbIE KOKI0M TPYIITON Jam);

Pag , Pgc, Pca - MomHOCTH, TOTpEOIsieMble Kaxkmoi (ha3oii /rpynmou Jamy/;

P - MomHOCTE, TOTPeOIIeMYyO HIEThIO /BCEMH JIAMITAMH/ .

[TocTpouTh BEKTOPHYIO AUArpaMMy HaNpsDKEHHU M TOKOB U U3 Hee TpauiecKu onpeie-
JIUTh BEJIMYUHY TOKOB |4, |, | B TMHENHHBIX TpOBOIAX.
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Bapuant 2
1. B 4eTripexnpoBOAHYIO CeTh Tpex(a3zHOTO TOKa BKIIOYEHBI MO cxeMe '"3Be3ma' Tpu
TPYIIBI JMEKTPUUECKUX JaMIl HaKaJIMBaHUsI OJMHAKOBOM MOIIHOCTU. B kaxmow, ¢aze
/rpymne/ 1aMIibl COeIMHEHBI MapaljieIbHO.
H3BecTHO:
Uy (Uag, Ugc, Uca)=220B (uHeliHbIe HAITPSHKCHMS );
P v =100BT (MOILIIHOCTD OTHO¥ J1aMIIBI);
Na=42, ng=42, nc=14 (aucso namm B Kaxxaoiu dase /rpymie/).
Onpenenurs:
Uo(Ua, Ug, Uc) - bazuble HanpsbkeHMs /Ha 3T HANPSHKCHUST pPACCUUTAHBI BCE
BKJIIOUCHHBIC B CETh JIAMITEI HaKaJIuBaHUs/;
I, I, Ic- ha3HBIC (OHM k€ TUHEHHBIC) TOKH.
Po(Pa , Py, Pc) - MomHOCTH, TOTpeOIsieMble Kaxmok Ga3oi /TpyIimoit tamir/ .
P - MomHOCTB, MOTPEOISIEMYIO LIETIBIO /BCEMU JaMIIaMH/.
[TocTpouTh BEKTOPHYIO AUATPaMMy TOKOB MHU3 Hee TpauecKu ONpeeTUTh BETHINHY
TOKa B HEUTpaapHOM ITpoBoe |y.
2. B TpexmpoBoaHYIO ceTh TpeX(a3HOro TOKa, BKIIOYEHBI IO CXeMe "TpeyroiabHuK" TpH
TPYIIBI AJSKTPUUECKUX JIaMIT HaKaJIWBaHHSA OJMHAKOBOM MoIIHOCTH. B kaxmon dasze
/rpymnme/ namIibl COeTMHEHBI MapaJlIeIbHO.
N3BecTHBHI:
Uy (Uag, Ugc, Uca)=220 B (sTuHEHHBIC HATIPSHKCHHMS );
| an =0,909 A (TOK OIHOM JIaMIIBI);
Nap=33, N3c=66, Nc,=33 (uucio lamm B Kaxaou ¢ase /rpymme/).
Onpenenurs:
P amn — MOIIIHOCTH OJHOM JIAMITBI;
IaB, Icy lca - ha3HbIe TOKU (TOKH, MOTPEOISIEMbIE KaXKI0OM TPYIIION JIaMII);
Pag , Pac, Pca - MoLIIHOCTH, TOTpeOIIsieMbIe KaXK10# dha3oii /rpynmoit gami/;
P - MoutHOCTB, TOTPEOIIIEMYIO TIETBbIO /BCEMU JIaMIIaMH/ .
[TocTpouTh BEKTOPHYIO AUArpaMMy HAIPSKEHUM U TOKOB M U3 Hee rpadUuecKu ompeie-
JIUTh BEJIMYMHY TOKOB |, |, |c B MTMHEHHBIX IPOBOIAX.

Bapuant 3
1. B 4eThipexnpoBOAHYIO CeTh Tpex(a3zHOTO TOKa BKJIIOYEHBI MO cxeme '"3Be3ma" Tpu
TPYNIBI AJICKTPUYECKUX JIaMI HAaKaJIMBaHUS OJIMHAKOBOW MOIMHOCTU. B kaxmou, ¢aze
/rpy1ie/ 1aMIlbl COEUHEHBI MapauIebHO.
N3BecTHO:
U (Uag, Ugc, Uca)=380B (rHeliHbIC HAITPSHKCHMS );
P v =500BT (MOIIHOCTE OIHOM JIAMIIBI);
Na=11, ng=22, n¢=33 (4ucio nammn B Kaxxao0i (ase /rpymie/).
OnpenenuTs:
Uo(Ua, Ug, Uc) - hazuble HanpsbkeHUs /Ha 3TH HATIPSHKCHUST PACCYMTAHBI BCE
BKJIFOYCHHBIC B CETh JIAMITbl HAKATTMBAHUS/;
I, I, Ic- ha3HbIe (OHM K€ TUHEHHBIC) TOKU.
Po(Pa , Pg, Pc) - MomHOCTH, MOTpebIsieMble Kax o (a3oit /rpymmnoi gam/.
P - MomHOCTE, TOTPEOIIEMYIO 1IETIhIO /BCEMH JIAMITAMH/ .
[TocTpouTh BEKTOPHYIO AUArpaMMy TOKOB MHU3 Hee TPpaUUEeCKu ONPEICTUTh BETHUNHY
TOKa B HEUTpaJIbHOM MPOBOAE |y.
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2. B TpexnpoBOAHYIO CETh Tpex(a3zHOTO TOKA, BKIIOYEHBI MO CXeMe "TpeyrojbHUK" Tpu
TPyl SJIEKTPUYECKUX JIAMI HAKaJIWMBAaHWS OJMHAKOBOW MOIIMHOCTH. B kaxmoit ¢asze
/rpynne/ namIibl COeIMHEHBI MapaJlIeIbHO.

H3BecTHBI:

Uy (Uag, Ugc, Uca)=127 B (ltuHeiiHbIC HATIPSDKEHUS ),

lann =0,591 A (TOK 01HO# J1aMITBI);

NaAp=56, Ngc=22, Nc,=56 (uucio amm B Kaxaou ¢ase /rpymme/).

OnpenenuTs:

P ,ayn — MOIIIHOCTH OJJHOM JIaMIIBI;

IaB, Igc, lca - da3HbIe TOKM (TOKH, MOTPEOIIIEeMbIe KKI0W TPYIIIION JamI);

Pag , Pc, Pca - MomHOCTH, TOTpEOIsieMble Kaxa0u (Ha3oit /rpymmon Jam/;

P - MomHOCTB, MOTPEOIsIEMYIO LIETIBIO /BCEMU JaMIaMH/.

[TocTpouTh BEKTOPHYIO AUArpaMMy HaIpsDKCHHUH M TOKOB U U3 Hee TpaUIecKu ompee-
JIUTh BEJIMYUHY TOKOB |, |, | B TMHENHHBIX IpOBOIAX.

Bapuanr 4
1. B 4eThipexnpoBOAHYIO CeTh Tpex(a3zHOTo TOKa BKJIIOYEHBI MO cxeme "3Be3na" Tpu
TPYIIBI AJICKTPUYECKUX JaMIl HAaKaJIMBaHUs OJIMHAKOBOW MOIIMHOCTU. B kaxmow, ¢asze
/rpytine/ JaMIlbl COeTUHEHBI MapajuIebHO.
N3BecTHO:
U (Uag, Ugc, Uca)=220B (nuHelHBIC HATPSDKECHUS ),
P v =00BT (MOIIIHOCTH OHOM JIAMIIBI);
Na=17, ng=51, nc=51 (dncio namm B Kaxxao0i (aze /rpymre/).
Onpenenuts:
Uo(Ua, Ug, Uc) - bazuble HanpsbkeHMs /Ha 3T HANPSHKCHUS PACCUUTAHBI BCE
BKJTFOUCHHBIC B CETh JIAaMITbl HAKATMBAHUS/;
I, Ig, lc- dhba3HbIe (OHM K€ TMHEWHBIC) TOKH.
Po(Pa , Py, Pc) - MomHOCTH, OTpeOIsieMble Kaxaou ¢a3oi /rpyrimnoit Jamr/.
P - MomHOCTE, TOTPEOIIeMYIO 1IETIHIO /BCEMH JIAMITAMH/ .
[TocTpouTh BEKTOPHYIO AUArpaMMy TOKOB MU3 Hee IpauecKu ONpeeUuTh BETUUUHY
TOKa B HEUTpaIbHOM MpoBoje ly.
2. B TpexmpoBoaHyI0 ceTh Tpex(}a3zHOro TOKa, BKIIOUCHBI IO cXeMe "TpeyroJIbHUK" Tpu
TPYNIBI JIEKTPUYECKUX JIAMI HAaKaJIWMBaHUS OJMHAKOBOM MOIIHOCTH. B kaxmoil ¢asze
/rpyrine/ JamIbl COeAUHEHBI MTapaieIbHO.
N3BeCTHBI:
U (Uag, Upc, Uca)=220 B (iTuHeiHBIC HANPSDKEHUS ),
| ann =0,455 A (TOX OHOM JaMIIBI);
Nap=77, Ngc=33, Nca=33 (uucio aMm B Kaxaou ¢ase /rpymme/).
Onpenenurs:
P ,ayn — MOIIIHOCTH OJHOM JIaMIIBI;
IaB, Isc, lca - ha3Hbie TOKU (TOKHM, NOTPEOIAEMbIE KaXKI0M Ipynmnon Jamn);
Pag , Pgc, Pca - MomHOCTH, TOTpEOsieMble Kaxa0u (Ha3oit /rpymmoi gam/;
P - MomHOCTE, TOTPEOIIEMYIO IIETIHIO /BCEMH JIAMITAMH/ .
[TocTpouTh BEKTOPHYIO AUArpaMMy HaIpsDKEHHU M TOKOB U U3 Hee TpaUiecKu onpeie-
JIUTh BEJIMYUHY TOKOB |4, |, | B TMHENHHBIX TpOBOIAX.
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Bapuanr S
1. B deThipexnpoBoAHYIO CeTh Tpex(a3zHOTO TOKa BKJIIOYEHBI MO cxeme '"3Be3ma" Tpu
TPYIIbI JIEKTPUYECKUX JIaMIT HaKaJIMBaHUS OJWHAKOBOW MoIIMHOCTH. B kaxmoi, dasze
/rpymne/ 1aMIibl COeIMHEHBI MapaljieIbHO.
H3BecTHO:
Uy (Uag, Ugc, Uca)=380B (nHeliHbIe HAITPSHKCHMS );
P o =200BT (MOIIIHOCTD OJTHO¥ JIaMIIbI);
Na=66, Ng=22, Nc=44 (dncjo gamm B Kaxxa0i (ase /rpymie/).
OnpenenuTs:
Uo(Ua, Ug, Uc) - bazuble HanpsbkeHMs /Ha 3T HANPSHKCHUST pPACCUUTAHBI BCE
BKJIIOUCHHBIC B CETh JIAMITEI HaKaJIuBaHUs/;
I, I, Ic- ha3HBIC (OHM k€ TUHEHHBIC) TOKH.
Po(Pa , Py, Pc) - MommHOCTH, TOTpeOIsieMble Kax a0k (a3oi /TpyIimoit tamr/.
P - MomHOCTB, MOTPEOISIEMYIO LIETIBIO /BCEMH JIaMIIaMH/.
[TocTpouTh BEKTOPHYIO AUATPaMMy TOKOB MHU3 Hee TpauecKu ONpeeTUTh BETHINHY
TOKa B HEUTpaapHOM ITpoBoe |y.
2. B TpexmnpoBoaHyI0 ceTh Tpex(}a3HOro TOKa, BKIIOUEHBI 10 CXeMe "TpeyrojibHUK' TpHU
TPYIIBI AJSKTPUUECKUX JIAaMIT HaKaJIMBaHUS OJIMHAKOBOW MOINHOCTH. B kaxkmon ¢asze
/rpymnme/ namIibl COeTMHEHBI MapaJlIeIbHO.
N3BecTHBHI:
Uy (Uag, Ugc, Uca)=127 B (iTuHE#HBIC HATIPSDKCHHMS );
| ann =0,118 A (TOX OfHOIM JIaMIIBI);
Nap=170, Npc=85, NcA=254 (ducio JaMIt B Kaxaou ¢ase /rpymrme/).
Onpenenuts:
P 1avmn — MOIIIHOCTH OJHOM JIAMIIBI;
IaB, Icy lca - ha3HbIe TOKU (TOKH, MOTPEOISIEMbIE KaXKI0OM TPYIIION JIaMII);
Pag , Pac, Pca - MoLIIHOCTH, TOTpeOIIsieMbIe KaXK10# dha3oii /rpynmoit gami/;
P - MoutHOCTB, TOTPEOIIIEMYIO TIETBbIO /BCEMU JIaMIIaMH/ .
[TocTpouTh BEKTOPHYIO AMArpaMMy HAIPSKEHUHM U TOKOB M M3 Hee rpaduaecku onpese-
JIUTh BEJIMYMHY TOKOB |, |, |c B MTMHEHHBIX IPOBOIAX.

Bapuanr 6

1. B 4deThIpexmpoBOHYIO CETh Tpex(}a3zHOTO TOKa BKIIOUYEHBI MO cxeme "3Be3na" Tpu
TPYNIBI AJICKTPUYECKUX JIaMI HAaKaJIMBaHUS OJIMHAKOBOW MOIMHOCTU. B kaxmou, ¢aze
/rpy1ine/ JaMIibl COEUHEHBI MAPaJIIEIbHO.
N3BecTHO:

Uy (Uag, Ugc, Uca)=220B (uHeliHbIC HATTPSHKCHNYS );
P v =25BT (MOIIIHOCTH OHOM JIAMIIBI);

Na=36, Ng=142, Nc=36 (urcio Jamn B Kax0i ¢ase /rpymre/).
OnpenenuTs:

Uo(Ua, Ug, Uc) - bazuble HanpsbkeHMs /Ha 3TH HANPSHKCHUS PaCCUUTAHBI BCE
BKJTFOYCHHBIC B CETh JIAMITbl HAKATIMBAHUS/;

I, I, Ic- ha3HbIe (OHM K€ TUHEHHBIC) TOKU.
Po(Pa , Pg, Pc) - MomHOCTH, MOTpebIsieMble Kax o (a3oit /rpymmnoi gam/.
P - MomHOCTE, TOTPEOIIEMYIO 1IETIhIO /BCEMH JIAMITAMH/ .
[TocTpouTh BEKTOPHYIO AUArpaMMy TOKOB MU3 Hee Tpa(uecKu ONpeeuTh BETUIUHY
TOKa B HEWcpaabHOM poBoAe |y.
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2. B TpexnpoBOAHYIO CETh Tpex(a3zHOTO TOKA, BKIIOYEHBI MO CXeMe "TpeyrojbHUK" Tpu
TPyl SJIEKTPUYECKUX JIAMI HAKaJIWMBAaHWS OJMHAKOBOW MOIIMHOCTH. B kaxmoit ¢asze
/rpynne/ namIibl COeIMHEHBI MapaJlIeIbHO.

H3BecTHBI:

Uy (Uag, Ugc, Uca)=220 B (iTuHeiiHBIC HAIIPSHKEHU ),

lann =0,341 A (TOK 01HO# J1aMIIBI);

Nap=47, Ngc=12, Ncx=47 (uucio aMmi B Kaxaou ¢ase /rpymme/).

OnpenenuTs:

P ,ayn — MOIIIHOCTH OJJHOM JIaMIIBI;

IaB, Igc, lca - ha3HbIe TOKM (TOKH, TOTPEOIIIEMbIC KO0 TPYIIIION Jam);

Pag , Pc, Pca - MomHOCTH, TOTpEOasieMble Kaxaon (a3oit /rpymmoi Jam/;

P - MomHOCTB, MOTPEOIsIEMYIO LIETIBIO /BCEMU JaMIaMH/.

[TocTpouTh BEKTOPHYIO AUArpaMMy HaIpsDKCHHUH M TOKOB U U3 Hee TpaUIecKu ompee-
JIUTh BEJIMYUHY TOKOB |, |, | B TMHENHHBIX IpOBOIAX.

Bapuanr 7
1. B 4eThipexnpoBOAHYIO ceTh Tpex(a3zHOro TOKa BKIIOYEHBI MO cxeMe '"3Be3na" Tpu
TPYIIBI AJICKTPUYECKUX JaMIl HAaKaJIMBaHUs OJIMHAKOBOW MOIIMHOCTU. B kaxmow, ¢asze
/rpytine/ JaMIlbl COeTUHEHBI MapajuIebHO.
N3BectHO:
U (Uag, Ugc, Uca)=380B (uHelHbIC HATPSDKECHUS);
P v =100BT (MOIIIHOCTH OHOM JTaMIIbI);
Na=22, Ng=66, Nc=88 (uncio mamm B ka0 (aze /rpymre/).
Onpenenuts:
Uo(Ua, Ug, Uc) - bazuble HanpsbkeHMs /Ha 3T HANPSHKCHUS PACCUUTAHBI BCE
BKJTFOUCHHBIC B CETh JIAaMITbl HAKATMBAHUS/;
I, Ig, lc- dhba3HbIe (OHM K€ TMHEWHBIC) TOKH.
Po(Pa , Py, Pc) - MomHOCTH, mOTpeOIsieMble Kax a0k ¢da3oit /rpymmoi Jamiy/.
P - MomHOCTE, TOTPEOIIeMYIO 1IETIHIO /BCEMH JIAMITAMH/ .
[TocTpouTh BEKTOPHYIO AUArpaMMy TOKOB MU3 Hee IpauecKu ONpeeUuTh BETUUUHY
TOKa B HEUTpaIbHOM MpoBoje ly.
2. B TpexnpoBOAHYIO CETh TpeX(a3HOTO TOKA, BKIIOUYEHBI TIO CXeM€ "TPeyroibHUK' TpH
TPYNIBI JIEKTPUYECKUX JIAMI HAaKaJIWMBaHUS OJMHAKOBOM MOIIHOCTH. B kaxmoil ¢asze
/rpyrine/ JamIbl COeAUHEHBI MTapaieIbHO.
N3BeCTHBI:
U (Uag, Upc, Uca)=127 B (iTuHeiiHBIC HANPSDKEHUS ),
lann =0,315 A (TOX OfHOIM JaMITBI);
Nap=127, Npc=108, NcA=86 (umcio mamm B kaxxaou dase /rpymie/).
Onpenenurs:
P ,ayn — MOIIIHOCTH OJHOM JIaMIIBI;
IaB, Isc, lca - ha3Hbie TOKU (TOKHM, NOTPEOIAEMbIE KaXKI0M Ipynmnon Jamn);
Pag , Pgc, Pca - MomHOCTH, TOTpEOsieMble Kaxa0u (Ha3oit /rpymmoi gam/;
P - MomHOCTE, TOTPEOIIeMYyIO HIETIhIO /BCEMH JIAMITAMH/ .
[TocTpouTh BEKTOPHYIO AUArpaMMy HaIpsDKEHHU M TOKOB U U3 Hee TpaUiecKu onpeie-
JIUTh BEJIMYUHY TOKOB |4, |, | B TMHENHHBIX TpOBOIAX.
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Bapuant 8
1. B deThipexnpoBoAHYIO CeTh Tpex(a3zHOTO TOKa BKJIIOYEHBI MO cxeme '"3Be3ma" Tpu
TPYIIbBI JIEKTPUUYECKUX JaMIl HaKaJIMBaHHUS OJMHAKOBOW MOIIMHOCTH. B kaxmoii, dasze
/rpymne/ 1aMIibl COeIMHEHBI MapaljieIbHO.
H3BecTHO:
Uy (Uag, Ugc, Uca)=220B (uHeliHbIe HAITPSHKCHMS );
P avn =40BT (MOIIIHOCTH OHOM JIaMIIbI);
Na=54, ng=100, Nc=54 (urcmo mamn B Kaxa0i ¢ase /rpymre/).
Onpenenurs:
Uo(Ua, Ug, Uc) - bazuble HanpsbkeHMs /Ha 3T HANPSHKCHUST pPACCUUTAHBI BCE
BKJIIOUCHHBIC B CETh JIAMITEI HaKaJIuBaHUs/;
I, I, Ic- ha3HBIC (OHM k€ TUHEHHBIC) TOKH.
Po(Pa , Py, Pc) - MommHOCTH, TOTpeOIsieMble Kax a0k (a3oi /TpyIimoit tamr/.
P - MomHOCTB, MOTPEOISIEMYIO LIETIBIO /BCEMU JaMIIaMH/.
[TocTponTh BEKTOPHYIO AUArpaMMy TOKOB M3 Hee TpapuecKy ONpeAeIuTh BEIMIUHY
TOKa B HEUTpaapHOM ITpoBoe |y.
2. B TpexmnpoBoaHyI0 ceTh Tpex(}a3HOro TOKa, BKIIOUEHBI 10 CXeMe "TpeyrojibHUK' TpHU
TPYIIBI SJSKTPUUECKUX JIAaMIT HaKaJIMBaHUS OJMHAKOBOW MOITHOCTH. B kaxmoit ¢ase
/rpymine/ mamIibl COeIUHEHBI apalIeIbHO.
N3BecTHBHI:
Uy (Uag, Ugc, Uca)=220 B (sTuHEHHBIC HATIPSHKCHHMS );
lann =0,114 A (TOX OIHOM JAMIIBI);
Nap=44, Ngc=176, Ncpx=44 (ancio jJamm B Kaxaou (aze /rpymre/).
Onpenenuts:
P amn — MOIIIHOCTH OJHOM JIAMITBI;
IaB, Icy lca - ha3HbIe TOKU (TOKH, MOTPEOISIEMbIE KAXKIOM TPYIIINON JIaMII);
Pag , Pac, Pca - MoLIIHOCTH, TOTpeOIIsieMbIe KaXK10# dha3oii /rpynmoit gami/;
P - MoutHOCTB, TOTPEOIIIEMYIO TIETBbIO /BCEMU JIaMIIaMH/ .
[TocTpouTh BEKTOPHYIO AMArpaMMy HAIPSKEHUHM U TOKOB M M3 Hee rpaduuecKu ompeie-
JIUTh BEJIMYMHY TOKOB |, |, |c B MTMHEHHBIX IPOBOIAX.

Bapuant 9
1. B 4eThipexnpoBOAHYIO CeTh Tpex(a3zHOTO TOKa BKJIIOYEHBI MO cxeme '"3Be3ma" Tpu
TPYNIBI AJICKTPUYECKUX JIaMI HAaKaJIMBaHUS OJIMHAKOBOW MOIMHOCTU. B kaxmou, ¢aze
/rpy1ie/ 1aMIlbl COEUHEHBI MapauIebHO.
N3BecTHO:
U (Uag, Ugc, Uca)=380B (rHeliHbIC HAITPSHKCHMS );
P avn =75BT (MOIIIHOCTH OHOM JIAMIIBI);
Na=50, Ng=12, nc=12 (umcno samn B Kaxaou daze /rpymme/).
OnpenenuTs:
Uo(Ua, Ug, Uc) - bazuble HanpsbkeHMs /Ha 3TH HANPSHKCHUS PaCCUUTAHBI BCE
BKJIFOYCHHBIC B CETh JIAMITbl HAKATTMBAHUS/;
I, I, Ic- ha3HbIe (OHM K€ TUHEHHBIC) TOKU.
Po(Pa , Pg, Pc) - MomHOCTH, MOTpebIsieMble Kax o (a3oit /rpymmnoi gam/.
P - MomHOCTE, TOTPEOIIEMYIO 1IETIhIO /BCEMH JIAMITAMH/ .
[TocTpouTh BEKTOPHYIO AUArpaMMy TOKOB MU3 Hee TpauecKu ONpeeIUTh BETHINHY
TOKa B HEUTpaJIbHOM MPOBOAE |y.
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2. B TpexnpoBOAHYIO CETh Tpex(a3zHOTO TOKA, BKIIOYEHBI MO CXeMe "TpeyrojbHUK" Tpu
TPyl SJIEKTPUYECKUX JIAMI HAKaJIWMBAaHWS OJMHAKOBOW MOIIMHOCTH. B kaxmoit ¢asze
/rpynne/ namIibl COeIMHEHBI MapaJlIeIbHO.

H3BecTHBI:

Uy (Uag, Ugc, Uca)=127 B (JTuHeliHbIe HAPSOKEHNUA);

lann =0,787 A (TOK 01HO# JTaMIIBI);

Nap=14, Ngc=14, Nc,=56 (uucio namm B Kaxaou ¢ase /rpymime/).

OnpenenuTs:

P ,ayn — MOIIIHOCTH OJJHOM JIaMIIBI;

IaB, Igc, lca - ha3HbIe TOKM (TOKH, TOTPEOIIIEMbIC KO0 TPYIIIION Jam);

Pag , Pc, Pca - MomHOCTH, TTOTpEOIsieMbIe Kak a0 (a3oii /rpymimoi gamr/;

P - MomHOCTB, MOTPEOIsIEMYIO LIETIBIO /BCEMU JaMIaMH/.

[TocTpouTh BEKTOPHYIO AUArpaMMy HaIpsDKCHHUH M TOKOB U U3 Hee TpaUIecKu ompee-
JIUTh BEJIMYUHY TOKOB |, |, | B TMHENHHBIX IpOBOIAX.

Bapuanr 10
1. B 4eThipexnpoBOAHYIO CeTh Tpex(a3zHOro TOKa BKIIOUYEHBI MO cxeMe '"3Be3na" Tpu
TPYIIBI AJICKTPUYECKUX JaMIl HAaKaJIMBaHUs OJIMHAKOBOW MOIIMHOCTU. B kaxmow, ¢asze
/rpytine/ JaMIlbl COeTUHEHBI MapajuIebHO.
N3BecTHO:
U (Uag, Ugc, Uca)=220B (nuHelHBIC HATPSDKECHUS ),
P v =150BT (MOIIHOCTE OIHOI JTAMIIBI);
Na=44, ng=11, nc=11 (umcno samn B Kaxaoi aze /rpymme/).
Onpenenuts:
Uo(Ua, Ug, Uc) - bazuble HanpsbkeHMs /Ha 3T HANPSHKCHUS PACCUUTAHBI BCE
BKJTFOUCHHBIC B CETh JIAaMITbl HAKATMBAHUS/;
I, Ig, lc- dhba3HbIe (OHM K€ TMHEWHBIC) TOKH.
Po(Pa , Py, Pc) - MomHOCTH, OTpebIIsieMble KaxI0u (a3oit /TpyImnoi sami/.
P - MomHOCTE, TOTPEOIIeMYIO 1IETIHIO /BCEMH JIAMITAMH/ .
[TocTpouTh BEKTOPHYIO AUArpaMMy TOKOB MU3 Hee IpauecKu ONpeeUuTh BETUUUHY
TOKa B HEUTpaIbHOM MpoBoje ly.
2. B TpexmpoBoaHyIO ceTh Tpex(}a3HOTro TOKa, BKIIOUEHBI 10 CXeMe "TpeyroJibHHUK' TpHU
TPyl DJIEKTPUYECKUX JIAaMI HaKaJIMBaHWSA OJMHAKOBOM MOIIMHOCTH. B kaxmoit ¢aze
/rpyrine/ JamIbl COeAUHEHBI MTapaieIbHO.
N3BeCTHBI:
U (Uag, Upc, Uca)=220 B (iTuHeiHBIC HANPSDKEHUS ),
| ann =0,682 A (TOX OZHOM JIaMIIBI);
Nap=88, Ngc=44, Nc,=132 (umcio Jamn B Kaxx10i (ase /rpymie/).
Onpenenurs:
P ,ayn — MOIIIHOCTH OJHOM JIaMIIBI;
IaB, Isc, lca - ha3Hbie TOKU (TOKHM, NOTPEOIAEMbIE KaXKI0M Ipynmnon Jamn);
Pag , Pgc, Pca - MomHOCTH, TOTpEOsieMble Kaxa0u (Ha3oit /rpymmoi gam/;
P - MomHOCTE, TOTPEOIIeMYIO HIETIhIO /BCEMH JIAMITAMH/ .
[TocTpouTh BEKTOPHYIO AUArpaMMy HANPsHKEHUH M TOKOB U U3 Hee rpaduiIecKy omnpeie-
JIUTh BEJIMYUHY TOKOB |4, |, | B TMHENHHBIX TpOBOIAX.

Kontponupyemsie komnerenuuu: OK 01, OK (2
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KpuTtepum onieHKkHu 3a1a4 B KOHTPOJILHOI padore:
Kaxmast 3amada omeHuBaeTcs B Oaiiax MO KPUTEPUSM YKa3aHHBIM HUke. Makcu-
MaJbHOE KOJIMYECTBO OAJIIOB 3a KAKIYIO 3aa4y 8, 3a ABe 3ama4n 16 6aios.

3HaHUsA, YMEHHS IIpu3Haku baser
3: cymHocTh  ¢usnueckux | 1. [IpaBuiabHO pacCUUTHIBAET FICKTPUUECCKUE 2
IPOLIECCOB, MPOUCXOIAIINX B | LIEMH B COOTBETCTBUU C METOAAMU pacyeTa 1e-
ANEKTPUYECKUX LEMnsX | neu.
oJHO(GA3HOro  IepeMeHHOro | 2. [IpaBUIbHO OIICHUBACT PE3yJbTAThI PACUCTOB 2
TOKa, IOpSANOK pacdeTa HX | TOKOB, HANPSKEHHUM, MOITHOCTEW U IPYTUX Xa-
I1apaMeTPOB; PAKTEPUCTHUK IICKTPUUECKUX LETEN.
VY. mpousBogMTh pacyer na- | 3. IIpaBUIBHO BBIITOIHSIET BEKTOPHBIE AHArPaM- 2
PaMETPOB IEKTPUUYECKHUX LE- | MBI.
MeH; CTPOUTH BEKTOPHBIC JINA- | 4. TpaBUiIbHO HAXOAMT HEM3BECTHDIC BEIMUHMHDI, 2

I'paMMBI.

HCIIOJIB3Ys BCKTOPHBIC JUAIrPaMMBI.

Ha omnenky «5» nHeo6xoaumo Habpath 16 6amios;
Ha OLIEHKY «4» - 12 6aIos;

Ha OIEHKY «3» - 8 OaIIOB.
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MMPOMEXYTOYHASA ATTECTALIUA

Bonpocekl /151 NIOATOTOBKY K K3aMeHY
(ounast ¥ 3a0uHast GopMBbI 0OYUEHMS)

B naHHBIX BONpocax He00X0AMMO BbIOpATh NPABWJIbHBIN OTBET, 3aUCATH OyK-
BY OTBeTAa

1. Kako#i u3 mpoBOIOB OJMHAKOBOU JIJTMHBI U3 OJTHOTO U TOTO K€ Marepuala, HO pa3HOro
IuamMeTpa, CUIIbHEe HarpeBaeTCs IPU OJHOM U TOM Ke TOKe?

a) o0a MpoBOJa HArPEBAIOTCSl OJIMHAKOBO;

0) cunpHEe HAarpeBaeTCs MPOBOJ ¢ OOJIBITUM JTUAMETPOM;

B) CHJIbHEE HArpeBaeTCs MPOBOJ C MEHBIITUM JHAMETPOM.

2. CKOJIBKO IIECTUBOJBTOBBIX JJAMIIOUEK HEOOXOIUMO B3SITh JJIsl €JI0YHON TUPIISTHABI, €CIH
HanpsbkeHue cetu 220B?
a) 37 wr.; 0) 20 mT.; B) 40 1mT.; r) 16 mr.

3. OnpenenuTs CONPOTUBIICHUE JIaMITbl HAKAJIMBaHUS, €ciii Ha Hell HanucaHo 100 Bt u
220 B.
a) 484 Ow; 0) 448 Owm; B) 684 Owm; r) 864 Owm.

4. llens nepeMEHHOTO TOKa COAEPKUT JIaMIly HakaiuBaHus. Kak n3mensiercs no ¢asze Tox
Y HaIlpsKEHUE B OTOM 1enu?

a) TOK OTepekaeT HAPSKEHUE HA YToJl TU/2;

0) HanpsKEHUE U TOK COBMAAAloT Mo (ase;

B) HaIpsHDKEHUE OIEepekaeT TOK Ha yroi m/2.

5. Cxema COCTOUT U3 OJIHOTO PE3UCTUBHOIO AJIEMEHTA C conpoTuBieHneM  R=220 Owm.
Hampsioxkenue nHa e€ 3axxumax U= 220 sin 628t. OnpenenuTte NMokKazaHus amMIepMeTpa U
BOJILTMETPA.

a) I=1A, U=220B; 6) I1=0,7 A, U=156 B;

B) I1=0,7A, U=220B; r) I=1A, U=156B.

6. CumMeTprUUHasl Harpy3ka COeIMHEHa «3Be3101». JInHeitHoe Hanpspkenue pasHo 380B.
HaiinuTe da3Hoe HanpsiKeHue.
a) 127B; 0) 220B; B) 380B.

7. HacToTa BpallleHus MarHUTHOTO MOJsl acuHXpoHHoro asuratens 1000 o6/mun. Yactora
BpauieHust poropa 950 06/mMuH. OnpenenuTb CKOJIbKEHHUE.
a) 50; 0) 0,5; B) 5; r) 0,05.

8. CKOJBKO p-n MEPEX0/I0B COJAEPKUT MOITYIPOBOAHUKOBBIN 1UO?
a) OJIUH,; 0) nBa; B) TPH; T') 4eThIpe

9. Kakyro poJib B 3JIEKTPOHHBIX CXEMaXx BBIMIOJIHIET BapuKan?
a) COMPOTHUBIICHUS; 0) KiIroua; B) UHJIYKTUBHOCTH; ') EMKOCTH.
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10.B kakux ciiy4asix OpUXOJUTHCS MPUMEHSATH MapaIEbHOE COECIMHEHUE KOHJEHCATO-
poB?

a) IS MIOJTy4YeHUs1 OOJIBIIIUX EMKOCTEH;

0) JU1s yIydIIeHus 3armaca MPOYHOCTH U30JISIIIUN KOHICHCATOPa;

B) JUTS TIOJTYYCHUS MaJIOH EMKOCTH.

11. Tpu pe3uctopa: Ri=4 Om, R,=5 Om, R3=6 Om coeanHeHbI TOCIEA0BATENBHO U BKIIIO-
YeHbI B JIEKTPUYECKYIO ceTh. Eciu Hanpspkenue Ha pesuctope R, pasHo 12 B, To Hamps-

KEHHUE DIICKTPUUECKON CETU PABHO:
a) 30 B; 0)24B; B)36B; r) 16 B.

12. Onpenenuth TOK ls, MOAXOAAIIHI K Y31y IEMU MOCTOSTHHOTO TOKA, €CJIU TOKU B BET-
Bax: I1=-3A, Lb=1A, I3=5A,1,=-4A.
a) 12 A; 0)1A; B) 6 A; r) -7 A.

13.1lenb mepeMeHHOTO TOKa COJEPKUT KoHaeHcaTop. Kak n3mensiercs no ¢ase ToK U Ha-
MpsKEHUE B ATOM 1enu?

a) TOK OIEpeKaeT HaIpsHKEHUE Ha yroJ 1/2;

0) HarpsHKEHUE U TOK COBMANAIOT Mo (asze;

B) HaIPsHKEHHUE OIepekaeT TOK Ha yroi m/2.

14. Kak U3MEHUTCA €MKOCTHOE CONPOTHUBIICHUE C YBEIIMYEHUEM YaCTOTHI B 4 paza?
a) HE UBMEHUTCS, 0) yMeHbIIUTCA B 4 pasa;
B) yBeNIMUYUTCS B 4 pa3a; I) yMEeHbIIMUTCS B 16 pas.

15. Harpy3ka coequHeHa «3Be3/101». B kakoM ciiydae TOK B HyJIEBOM MPoBoj€e paBeH 07
a) MpY CUMMETPUYHON Harpys3Ke; 0) pu HECUMMETPUYHON Harpy3Ke.

16. CumMeTpu4Has Harpyska COeuHEHa «TpeyrojibHukom». [Ipu u3mepenuu QazHoro
TOKa, amnepmetp nokasan -10 A. Halinure TOK B JIMHEITHOM IIPOBOJIE.
a)10A; 06)17,3A; B)14,14 A; 1)20A.

17. U3meputenbHbIil TpanchopmaTop TOka UMEET OOMOTKM ¢ uuciioM BUTKOB 2 u 100.
Omnpenenute kKod)PUIIUEHT TpaHCHOpMAIUH.
a) 50;  0)0,02; B) 98; r) 102.

18. DneKTpOoHHBIE YCTPOUCTBA, MPEOOpa3yIOIINe MOCTOSHHOE HAMPSIKEHUE B TEPEMEHHOE
HaIpsHKEHUE, HA3bIBAIOTCA:
a) BBIPSMUTEISIMU; 0) MHBEpPTOpaMHU; B) CTAOWJIUTPOHAMH;  T) QUIBTPAMH.

19. ITo kakoMy 3aKOHY MOKHO OMPEIENIUTh CHIIy B3aUMOJICUCTBUS 3apsiiOB?
a) 3akony Oma; 0) 3akoHy Ammepa; B) 3akony J[xoyns-Jlenmna; r) 3akony Kynona.

20. B 251eKTpUYECKOM CETH MOCTOSTHHOT'O TOKA HAMPSHKEHUE HA 3KMMaX UCTOYHHUKA JICK-
Tposneprun 26 B. Hanpspkenne Ha 3axumax motpebutens 25 B. Onpenenure mortepro
HaIpsHKeHUSL.
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a) 1 %,; 0) 2 %,; B) 3 %; r) 4 %.

21. Kak u3MeHUTCA HanpsiKEHUE Ha BXOAHBIX 3aKMMax AJIEKTPUUYECKOU 1€NU MOCTOSHHO-
IO TOKa C aKTUBHBIM 3JIEMEHTOM, €CJIM MapAJIICITBHO UCXOIHOMY 3JIEMEHTY BKIIFOUUTH €IIE
OJIVH DJIEMEHT?

a) He UBMEHUTCSA;, 0) YMEHBIIIUTCS; B) YBEJIUYUTCS; T') ISl OTBETa HEJOCTATOUHO JAHHBIX.

22. Onpeaenure MepUoJI CUTHANA, €CIIM YacTOTa CUHycouaanbHoro Toka 50 I'm.
a) 400 c; 0)1,4c; B)0.02c; r) 40 c.

23. Kak u3BMEeHHUTCSI MHIYKTUBHOE CONPOTUBIIEHUE C YBEIIMYEHUEM YaCTOTHI?
a) HE U3MEHUTCS; O) YMEHBIUMUTCS; B) YBEIUYHUTCS.

24. CuMmMeTpuYHas Harpy3Ka COeMHEHa «TPEyTrOJIbHUKOMY. JINHEITHOe HaNpsy)KEeHUE paB-
Ho 380 B. Haiinute ¢da3znoe HampsHkeHHE.

a) 127B;  6)220B; 8)380B.

25. Ilpu xakux 3HaueHUsIX KoddduimeHTa Tpanchopmanuu 1e1ecooOopa3Ho MPUMEHSTh
aBTOTpaHcHopMaTopbI?
a)k>1; 06)k<lI; B) k<2; ') HE UMEET 3HAUYCHHUS.

26. Kak u3MeHHUTCS 4acTOTa BpPAIllEHHs] MAarHUTHOIO MOJIS IPY YMEHBIIEHUU Tap MOJIIO-
COB aCUHXPOHHOTO TpeXx(a3HOro JBUraTes ?
a) YBEJIMUUTCS; 0) YMEHBIIIUTCS; B) OCTaHETCS MPEXKHEH.

27.CKOJIbKO P-n MEPEeX0J0B y OUMOJIIPHOIO TpPaH3UCTOpaA?
a) OJIUH; 0) nBa; B) TpH; I') YEThIpE.

28. Kako# u3 npoBoJIOB OJIMHAKOBOTO CEUYECHUS M3 OJHOTO M TOTO k€ Marepuaia, HO pas-
HOU JUIMHBI, CUJIbHEE HATPEBAETCS MIPU OJHOM U TOM K€ TOKE?

a) o0a MpoBojIa HArPEBAIOTCS OJIMHAKOBO;

0) criIbHEE HArpeBaeTCs MPOBOJ] OOJBIICH JITTUHBI;

B) CHJIbHEE HarpeBaeTcs MPOBOJ MEHbINEH JTHHBI.

29. Kakoii crmoco6 coefMHEHNS HICTOYHUKOB TTO3BOJIICT YBEIIMUUTh HANpsKeHHEe?
a) MOCJIeIOBATENIbHOE COCIUHEHUE; ©0) MmapasieibHOe COCTUHEHUE,
B) CMEUIAHHOE COEMHEHUE; I') HA KaKOH U3 MEePEUHCIEHHBIX CIIOCOOO0B.

30. B anekTpuuecKyro Lenb MOCIEA0BATEIBHO BKIIOUEHBI JBA PE3UCTOpPA C COMPOTHUBIIE-
Huem 10 Om u 110 Om. Hanpsxkenue Ha Bxozae 120 B. Onpenenure TOK B 1EMH.

a)40A; 6)1A; B)I2,8A; T1)6A.

31. Ilpu mocnenoBaTeIbHOM COCIMHEHUH PE3UCTOPA, KATYIIKH WHIYKTUBHOCTH, KOHJICH-
caTopa 0Ka3aJoCh, YTO TOK OTCTAET OT HANPSDKEHHS HAa HEKOTOPbIN yroi. UTo MOXHO cKa-
3aTh O XapaKTepe Harpy3Ku?

a) mpeobJ1aaeT EMKOCTHOE COITPOTHUBIICHHE;

0) nmpeobnagaeT MHAYKTUBHOE COMTPOTUBIICHUE;
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B) TIpeo0I1aiaeT aKTUBHOE COTPOTUBIICHUE, & MHIYKTUBHOE M €MKOCTHOE COTIPOTUBIICHUS
PaBHBI.

32. B tpexda3znyro ceTb ¢ auHelHHbIM HarpsbkeHnreMm 380 B BkirodaroT TpexdasHblil 1BU-
raTellb, Kaxaas u3 oOMOTOK KoToporo paccuutana Ha 220 B. Kak cnenyer coenuHuth 00-
MOTKH JBUTATEIIS?

a) «TPEYrOJIbHUKOM; 0) «3Be3/10i1»;  B) JBHUraTelb HEJIb3sl BKIIOYATh B 3Ty CETh;

') MOXHO «TPEYTOJIbHUKOMY, MOKHO «3BE3101».

33. O6MoTKH Tpex(a3HOro TeHepaTopa COCAUHEHBI «TPEYroTbHUKOMY. CKOJIBKO JIMHCH-
HBIX MPOBOJIOB ITOJXOJUT K reHepaTopy?
a) 3; 0)4; B)2; T1)6.

34. Y cunoBoro oaHo¢asHoro TpaHchopMaropa HOMUHAIBHOE HAMNpsHKEHHE HA BXOJE
6000 B, na Beixoqe 100 B. Onpenenuts ko3 punneHt tpanchopmanuu.
a) 60; 0) 0,016; B)O6; r) 600.

35.Yupagisiembie BHITPSIMUTETN BBITIOIHSIOTCS Ha Oase:
a) TM0A0B; 0) MOJIEBBIX TPAH3UCTOPOB; B) OUIOJSIPHBIX TPAH3UCTOPOB; T') TUPUCTOPOB.

36. K xakoit cTerneHr MHTErpali OTHOCITCS MHTETPaIbHbIE MUKPOCXEMBI, COACPIKAIIIHE
400 MOruuecKux JIEMEHTOB?
a) MaJloi; 0) cpenHei; B) BBICOKOI; ') CBEPXBBICOKOM.

37.11o mpOBOJIOYHOM CIIUpAIIA, COMPOTUBIICHUE KOTOPOM B HArpeTom coctosiHuu 48 Ow,
TedeT TOK - 2,5 A. Kakoe KoJIM4ecTBO TEIUIOTHI BBLAEIUT 3Ta CHUPAIb 32 2,5 MUHYTHI?
a) 25 xJlx;  0)45 x/x; B)7,5x/x.

38.0npenenuth 00111€€ COMPOTURIICHUE 1IENU NMPU MapaIeIbHOM COSAMHEHUHU 2-X TIOTpe-

ouTtenei, conpoTuBiaeHue KOTophix 1Mo 100 Om?
a) 200 Om; 6) 50 Om; B)100M; 1)0,2 Om.

39. Kak u3meHutcs cABUT (a3 MEXIy HaNpsDKEHHEM M TOKOM Ha KaTyIIKe WHIYKTHBHO-
cTH, eciu 00a e€ napamerpa (R u X, ) omHOBpeMeHHO yBenuuaTcs B Ba paza’?

a) YMEHBIIUTCSA B JIBa pa3a; 0) yBeIMYMTCS B JIBa pasa;

B) YMEHBIIMUTCS B YETHIPE pa3za; TI') HE U3MEHUTCS.

40. Cxema cOCTOUT U3 OJTHOTO PE3UCTUBHOIO 3JIEMEHTA ¢ conpoTuBiiecHneM R=110 Om.
Hanpspokenue Ha e€ 3axxkumax u= 220 sin 628t. Onpenenure mokazaHus aMmmepMmeTpa u
BOJIbTMETpA.

a)l =2 A, U=220B; 0)l=1,4 A, U=156 B;

B)I=14A, U=220B; rnl=2A, U=156B.

41.KakoBo cooTHOIIEHHE MEXKIY (Pa3HBIMU U JIMHCHHBIMU HAMPSHKEHUSMU TPU COCIUHE-
HUU TTOTPEOUTENCH SIEKTPOIHEPTUU KTPEYTOIHHIUKOM).

a)U,=U,; 6)U,=Uy1,73; B)U,=0578U,

42. K yeMy npuBOIUT OOPBIB BTOPUYHOM 11eTH TpaHchopmaTopa Toka?
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a) K KOPOTKOMY 3aMbIKaHHIO; ©0) K pEKHUMY XOJIOCTOrO XO/a;

B) K MOBBIIICHUIO HATIPSDKEHHUSI; T) K MOJIOMKE TpaHchopmaTopa.

43. YacroTa BpalleHHUss MarHUTHOTO MOJs acuHXpoHHoro asurarens 1100 o6/mMun. Yac-
ToTa BpaieHus poropa 1050 06/muH. OnpenenuTh CKOJIbKEHHE.

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

44. CKOIbKO p-n MEepexXoA0B y TUpUCTOpa?
a) onuH;, ©)ABa; B) TpHU; T) UETHIpE.

45. DnexTpoab! GOTOPE3UCTOPA BBHITTOTHEHBI U3:
a) MeJu; 0) MIaTHUHBIL; B) JK€JIe3a; r) cepedpa.

46. MOIIHOCTH ABUTATENS IMTOCTOSHHOTO TOKa 2,5 KBT. Iloe3Has MomiHOCTh, OTAaBacMast
B Harpys3ky, 1,8 kBt. Onpenenute KII/[ nurarens.
a) 0,8; 0)0,72; B)0,6; 1) 0,85.

47. B 3JIEKTpUYECKYIO 1IEb MapaJlJIEIbHO BKJIIOUEHBI JBA PE3UCTOPA C COMPOTUBICHHEM
10 Om u 150 Om. Hampsixenne Ha Bxoae 120 B. Onpenenure TOK Ha HEPa3BETBICHHOM

y4dacTKe.
a)40 A; 6)20A; B)I12,8A; 1) 6A.

48. IIpn KakOoM HaNpsKEHUH BBITOJHEE MEPEAaBaTh dJIEKTPUUECKYIO SHEPTHIO B JIMHUU
3JIEKTpOoNEPENAY IPU 3aJaHHOW MOIITHOCTH?

a) MOHMXKEHHOM;  O) MOBBIIIIEHHOM;  B) 0€3pa3lIuyHO;

I') 3HaueHHe HanpsbkeHus yTeepxkaeHo 'OCTom.

49. Kongencarop eMKOCTbIO C OAKIIIOUEH K UICTOYHHUKY CHUHYCOMIAIBHOTO TOKa. Kak u3-
MEHUTCS TOK B KOHJIEHCATOPE, €CIM YacTOTy CHHYCOMAAIBHOIO TOKAa YMEHBIIUTH B 3

paza?
a) yMEHbIIUTCA B 3 pa3a; 0) yBenuuurcs B 3 pasa;
B) yBeNMUUTCS B 9 pas; ') OCTAHETCSI HEU3MEHHOM.

50. Ionmnas moTpebasiemas MOIIHOCTh Harpy3ku S= 250 kBA, a akThBHasi MOIITHOCTh
P=200 kBt. Onpenenure kKo3hPUITMEHT HATPY3KH.
a) cos ¢=0,75; 0) cos ¢ =0,35; B)cos ¢ =0,55; T1)cos ¢=0,8

51. B cummerpuuHoit Tpexda3Hoit nenu JuHelHbId ToK 2,2 A. PaccuunTaiite a3HbIi TOK,
€CJIM Harpy3Ka COEIMHEHA «TPEYTOJIbHUKOMY.
a)2,2A; 06)127A; B)3,8A; 1)25A.

52.YkaxuTe NOJISIPHOCTh HANPSIKEHUS Ha OMUTTEPE U KOJUIEKTOPE TPaH3UCTOpa TUIIA
n-p-n.
a) IIoC, ITtoc;  0) MUHYC, TUTIOC; B) ILJIIOC, MUHYC; I') MUHYC, MUHYC.

53.Kakum 00pa3oM AJIeMEHThl HHTErPATbHON MUKPOCXEMBI COSTUHSIIOT MEXTy CO00i?
a) HaIlbUICHUEM 30JI0THIX WJIM aJTIOMUHUEBBIX JOPOKEK YEPE3 OKHA B MACKE;
0) nmaiikoil 1a3epHBIM JIy4OM;
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B) TEPMOKOMIIPECCHEN;

') BCEMHU NIEPEYUCICHHBIMH METO/IaMHU.

54. OnpenenuTh COMPOTUBIICHUE JIaMIIbl HAKAIMBAHUS, €CIIM HAa Hell HamucaHo 150 Bt u
220 B.

a) 423 Ow; 0) 243 Owm; B) 647 Owm; r) 323 Owm.

55. JIBa ucrounuka umerotT oguHakoBbie JIC 1 TOKM, HO pa3HbI€ BHYTPEHHHUE COMPOTHUB-
nenns. Kakoi u3 nctouankoB uMmeeT Oonbiuii KITJ?

a) KIIJ] uCTOYHUKOB paBHBI;

0) UCTOYHHK C MEHBIITUM BHYTPEHHHUM COIPOTHBIICHHEM;

B) UCTOYHUK C OOJBIIUM BHYTPEHHUM COMPOTUBJICHUEM.

56. Onpenenuth TOK lg MOAXOOAIIMIA K Y37y IEMU MOCTOSHHOTO TOKA, €CJI TOKU B BET-
Bax: 1 =-2A,1,=4A,13=6A, I,=-4A, Is5=1A.
a) 15 A; 0)5 A; B) -5 A; r)-15 A.

57. Ammmutyna cunycounanbHoro HampsbkeHust 100 B, navanbnas dasa o= - 60°, yactora
50 I'n. 3anuiunTe ypaBHEHUE MTHOBEHHOTO 3HAYEHHUSI 3TOTO HAIIPSIAKEHUS.

a) U=100 cos(-60°t); 0) u=100 sin (50t - 60°);

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

58.CuMmmeTpryHasl Harpy3Ka COeIMHEeHa TpeyroibHUKOM. [Ipu u3mepennu (pazHoro Toka
amriepMmeTp nokaszain - 10 A. Halanure TOK B IMHEHHOM ITPOBOJE.
a)10A; 6)17,3 A; B) 14,14 A; 1)20 A.

59. Jlammbl HaKaJIMBaHMsI C HOMUHAIIbHBIM HanpsbkeHrem 220 B BkitouaroT B Tpex(da3Hyro
ceThb ¢ HanpskeHueM 220 B. Onpenennuts cxemy COeTMHEHUS JaMIL.
a) TPEXIPOBOAHOM 3B€3/10M; 0) YETHIPEXIPOBOAHON 3BE€3/101; B) TPEYTOJIBHUKOM.

60. YUeM mpuHIMIIHATIBHO OTJIMYAETCA aBTOTpaHCHOpMATOphl OT TpaHchopmaTopa?
a) MasbIM K03 HUIIMEHTOM TpaHCHOPMAIINH;

0) BO3MOXKHOCTBIO U3MEHEHUS KodduireHTa Tpanchopmanuy;

B) DJIEKTPUUYECKUM COCTUHEHUEM MEPBUYHON U BTOPUYHOH IETIEH.

61. YUto aBisieTcs KaTOI0M BaKyyMHOTO (poTor1eMeHTa?
a) HUKEJIMHOBAs IPOBOJIOKA;

0) MJIeHKa 13 NOJYNPOBOJAHUKOBOTO MaTepHaa;

B) TOHKUH CJIOW HIEIOYHO3EMENBHOTO METAJIIIA.

62. OyHKIMOHAIBHBIN 0Jl0k DBM mnpenHa3sHaueHHbIN 1J1s1 XpaHEHUs] OCHOBHOTO MacCHBa
nH(}OpMaIUU HA3bIBACTCA:

a) orepaTUBHOE 3alIOMUHAIOIIEE YCTPOHUCTBO; 0) yCTPONCTBO YIPaBICHUS;

B) apu(METUIECKOE YCTPOICTRO; I') BHEIIHEE 3alIOMUHAIONIEE YCTPOUCTBO.

63. Kakoe W3 mpUBEICHHBIX YTBEPKACHUNH HE COOTBETCTBYET IOCIEA0BATEILHOMY CO-
€JIMHEHUIO BETBEW MPU MOCTOSTHHOM TOKE?
a) TOK BO BCEX AJIEMEHTAaX 1€ OJIMHAKOB;
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0) HampsDKEHUE Ha 3)KMMaXx 1IN paBHO CyMMeE HANPsHKEHU Ha BCEX €T0 YYacTKax;

B) HaNpsDKEHUE HA BCEX AJIEMEHTAX I€NU OJMHAKOBO M PABHO MO BEJIMYMHE BXOJHOMY Ha-
NPSHKEHUIO.

64. Tpu pesucropa: R; = 8 OM, R, =4 Om, R3 = 6 OmM coenrHeHbl MOCIEN0BATEIBHO U
BKJIFOUEHBI B DJIEKTPUUYECKYIO0 ceTh. Eciu HampspbkeHue Ha pesucrope Rz paBuo 12 B, To

HaTpsDKEHUE STICKTPHUECKON CETH PaBHO:
a) 30 B; 0) 24 B; B) 36 B; r) 16 B.

65. Ilpu nocnenoBaTeNnbHOM COEIUHEHUM PE3UCTOPA, KATYIIKU MHAYKTUBHOCTH, KOHJICH-
caTopa OKa3aJIoCh, YTO TOK OIEPEKAET HAIPSIKEHUE HA HEKOTOPBIM yros. YTo MOKHO
CKa3aTh O XapaKTepe Harpy3Ku?

a) mpeo0JaJaeT EMKOCTHOE COMPOTUBIICHHUE;

0) mpeobiagaeT HHAYKTUBHOE COMPOTUBIICHUE;

B) IIpeo0I1alaeT akKTUBHOE COMPOTUBIIEHUE, & UHIYKTUBHOE U €MKOCTHOE CONPOTUBIICHUS
PaBHBI.

66. Kak u3MEeHUTCS WHIYKTUBHOE COMPOTUBIICHUE C YMEHbBIIICHUEM Tepruoaa’?
a) He U3MEHUTCS; O) YMEHBIIUTCS; B) YBEIUYUTCS.

67.HanpspkeHue Ha 3aKUMax 1eMU ¢ PE3UCTUBHBIM 3JIEMEHTOM U3MEHSIETCS 110 3aKOHY:
u=100 sin(314+30°).Onpenenute 3aKOH U3MEHEHHs TOKa B 1enH, eciii R=20 Owm.

a) iI=5sin 314 t; 0) 1= 5 sin (314t + 30°);

B) 1= 3,55sin (314t +30°; r)i= 3,55 sin 314t.

68. JIuneiinbiii TOK paBeH - 2,2 A. Haiinure (a3Hblil TOK, €CIM CUMMETPUYHAs HAarpy3ka
COCJIMHEHA «3BE3I0M.
a)2,2A; 0)1,27 A; B) 3,8 A; r) 2,5 A.

69. YKaxuTe NoJSIpHOCTh HAIPSIKEHUS Ha SMUTTEPE U KOJUIEKTOPE TPaH3UCTOpa TUIA

p-n-p.

a) IUTI0C, ITtoc;  0) MUHYC, TUTIOC; B) TUTIOC, MUHYC; I') MUHYC, MUHYC.

70. ITo kakoMy 3aKOHY MOKHO OIPEIEIUTh CHILY, C KOTOPON MarHUTHOE MOJIE IEWCTBYET
Ha MPOBOJAHUK C TOKOM?
a) 3akoHy Oma; 0) 3akoHy AMriepa; B) 3akoHy J[xoyns-Jlenia; r) 3akony Kynona.

71. Kakoe u3 NMpUBENECHHBIX YTBEPKACHUM HE COOTBETCTBYET IApaJUICIIbBHOMY COEIUHE-
HUIO BETBEN IIPU OCTOSIHHOM TOKE?

a) TOK B MOJBOASAIICH LIENH PaBEH CyMME TOKOB BO BCEX JIEMEHTaxX LENH;

0) HampsHKEHUE Ha 3aKMMax 1M paBHO CyMME HalpsDKEHHUM Ha BCEX €ro y4acTKax;

B) HaIlpsDKEHUE Ha BCEX 3JIEMEHTaX LENU OJMHAKOBO M PaBHO MO BEJIMYMHE BXOJHOMY Ha-
IIPSKEHHUIO.

72. OnpenenuTsh O0IIEe COMPOTUBIICHUE IENMU MPU MAPALICIFHOM COSAUHEHUU 2-X TI0-
TpebuTtenen, conpoTuBiIeHNE KOTOPhIX 1o 100 Om?
a) 200 Om; 6) 50 Om; B) 10 0Mm; 1) 0,2 Om.
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73. MomHocCTh ABUTATEN ITOCTOSHHOTO ToKa 1,5 KBT. Ilone3nas MomHoCTh, OTAaBaeMast
B Harpy3sky, 1,125 kBt. Onpenenure KIIJ neurarens.
a)0,8; 06)0,75; B) 0,7; r) 0,85.

74 Katyiika ¢ HHIyKTUBHOCTBIO L TMOAKIIOUEHA K UCTOYHUKY CHHYCOUAAIBHOTO HAIPsI-
xeHust. Kak 13MEHUTCS TOK B KaTyIIKe, €CJIM YaCTOTa HCTOYHUKA YBEITUIHUTCS B 3 pasza?

a) yMEHBIIUTCA B 3 paza; 0) yBeauM4HUTCS B 3pasa;

B) YBETTMUHTCA B 9pas3; T') HE U3MEHUTCS

75. OOMOTKH Tpex(a3HOro TreHepaTopa COCAMHEHBI «3Be3M0i». CKONBKO JTHHEHHBIX
MPOBOAOB TMOJXOJUT K reHepaTopy?
a) 3; 0) 4; B) 2; r) 6.

76.Kaxkoit pexxum paboThl TpanchopmaTopa MO3BOJISIET ONPEASTUTh KO3(PPHUIIUEHT TpaHC-
dbopmarumn?

a) PEXUM HaArpy3KH; 0) pEeXUM XOJIOCTOIO XO0/a;

B) PEXHUM KOPOTKOTO 3aMbIKAHMUS; I') HU OJIUH U3 MEPEUUCITICHHBIX.

77. Kak U3MEHHUTCS 4aCTOTa BPAILICHUSI MATHUTHOTO TOJIS MPY YBEJIIMUECHUH Tap MOJIIOCOB
ACUHXPOHHOTO Tpex(ha3HOoro JBUTATENS?
a) YBEITUUUTCS; 0) YMEHBIIIUTCS;  B) OCTAHETCSI MPEKHEN.

78. Kak Ha3bpIBalOT CPEAHUN CIION y OUIIOJISIPHBIX TPAH3UCTOPOB?
a) CTOK; 0) uctoxk; B) Oa3a; T') KOJUIEKTOP.

79. B anekTpHUecKyrO Lenb MapajuIebHO BKIKOYEHBI JBA PE3UCTOPA C CONMPOTUBIECHUEM
20 Om u 80 Om. Hanpsoxenue Ha Bxome 120 B. Onpenenure TOK Ha HEPa3BETBICHHOM
Y4acTKe.

a)1,2A; 06)0,83A; B)75A; 1) 6A;

80. B siexkTpruueckoil cxeMe JiBa pe3UCTHUBHBIX AJIEMEHTa COSAMHEHBI MOCIIEeI0BATEIIHHO.
Yemy paBHO HampsikeHHe Ha Bxoje npu cuie Toka 0,1 A, ecom Ry = 100 Om; R, =200
Om?

a) 10 B; 06)300B; B)3B; 1) 30B.

81. IIpu kako¥ cuiie TOKa BBITOJHEE MEPEIaBaTh ANEKTPUUECKYIO DHEPTUIO B JIMHUU DJIEK-
Tponepeaay Inpu 3aJaHHON MOIITHOCTH?
a) MaJoi; 0) OosbIION;  B) Oe3pa3auyHO.

82. Ilenb MEpeMEHHOTO TOKAa COJEPNKHUT KaTYIIKy WHAYKTUBHOCTH. Kak u3MeHsieTcs 1o
(haze TOK 1 HanpsLKEHUE B ATOM 11enu?

a) TOK OMEepekaeT HaMpsHKEHUE Ha YroJl 1/2;

0) HampsHKEHUE U TOK COBMANAIOT Mo (ase;

B) HaIPsHKEHUE OTMEepekaeT TOK Ha yrod /2.

83. Onpeaenute NEPUOJ CUTHAJIA, €CIIM YacToTa cuHycouaanbHoro Toka 400 I'x.
a) 400 c; 0) 1,4 c; B) 0,0025 c; r) 40 c.
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84. B cumMeTrpuuHoil Tpexda3zHoil 1ienu TMHEeWHbIN Tok 2,2 A. Paccuuraiite (a3Hblii TOK,

CCJIM Harpy3ka COC/IMHCHA «TPCYT'OJIbHUKOMY.
a)22A;  6)127A; B)38A; 1)25A.

85. OOMoTKH Tpex(]a3zHOro reHepaTopa CoeIUHEHbI «3Be310i». CKOJIbKO HEUTpaIbHBIX

IPOBOJIOB TOAXOAUT K reHepaTopy?
a) 3; 0)4; B)2; 1)l.

86.B 1m0JIeBBIX TpaH3UCTOPaX 3JEMEHT, OT KOTOPOTO ABMXKYTCS 3apsabl, HA3bIBACTCS:
a) CTOK; 0) HCTOK; B) 3aTBOD; I') KaHaJl C BBICOKOW MPOBOJUMOCTBIO.

87.Kakoii U3 MpoBOJIOB OAMHAKOBO AUAMETPA M JJIMHBI CUJIbHEE HAarpeBaeTCsl — MEIHBIN
WJIM CTAJIBHOM IIPU OJHOM M TOH )K€ cuiie ToKa? Y 1eJIbHOE CONPOTUBIECHUE MEIH -

1,7 - IO'SOM-M, crami - 12 - 10%0m M.

a) MEJHBIII; 0) cTaJibHOM; B) 00a MPOBOJIa HATPEBAIOTCS OJJMHAKOBO;

I') HU KaKOM U3 IIPOBOJIOB HE HArpEBAETCA.

88.0mnpenenuTh 00111€€ CONMPOTURICHHUE IENHU MPHU MapaUICTbHOM COSAMHEHUH 2-X TIOTpe-
ouTenen, CONpoOTUBICHUE KOTOPHIX 10 50 Om?
a) 100 Om; 6) 50 Om; B)250M; 1)0,2 Om.

89. Ykaxure nmapaMeTp HNEPEMEHHOIO TOKA, OT KOTOPOTO 3aBUCUT UHAYKTHUBHOE COIIPO-
TUBJICHUE KaTYLIKH.

a) JICMCTBYIOIIIEE 3HAUYCHUE TOKA; 0) HauanbHas ¢aza TOKa;

B) IEPHUO]I IEPEMEHHOTO TOKA; I') MAKCUMAJIbHOE 3HAYEHHE TOKA.

90. ITonHasg notpebasieMas MOITHOCTh Harpy3ku S= 140 kBA, a akTrBHas MOIIHOCTH
P= 105 kBt. Onpenenure ko3 PUIMEHT HATPY3KH.
a) cos o=0,75; ©6)cos =0,35;B)cos =0,55; T1)cos ¢=0,9.

91. YacroTa BpallleHUss MAarHUTHOTO TOJI acuHXpoHHOTOo naBuratens 1200 o6/mun. Yac-

toTa Bpamenus potopal 150 06/mMun. OnpenenuTh CKOJIbKEHHE.
a) 40; 0) 0,4; B) 4; r) 0,04.

92. Ynpasinsiemble BBITPSIMUTEIN BBIMOJIHAIOTCS Ha Oase:
a) 1MoAOB; 0) MOJEBBIX TPAH3UCTOPOB; B) OUIOJIAPHBIX TPAH3UCTOPOB; I') TUPUCTOPOB.

93. B 35eKTpUUECKYIO LIENb MOCIEA0BATEIBHO BKJIIOUEHBI JBA PE3UCTOPA C COMPOTUBIIEC-
HueM 10 Om u 50 Om. Hanpspkenue Ha Bxoae 120 B. Onpenenure TOK B 1enw.
a)0,5A; ©0)2A; B)I44A; 1)4A.

94. DnexkTpuueckoe conpoTuBiaeHue yeaoBeueckoro tena 3000 Om. Kakoit TOk mpoxoauT

Yyepes3 Hero, €CJIM YeNIOBEK HaXoIUTcs o HanpsbkenueM 380 B?
a) 190 MA;  0) 127 MA; B) 20 MA; r) 7,9 MA.

95. llenb mepeMEHHOTO TOKa COAEPKUT PE3UCTOp M Karymky. Kak m3mensercs mo dase
TOK W HalpsKEHUE B 3TOU LIeTH?
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a) TOK OMEPEKACT HANPSIKEHUE;
0) HampsDKEHUE U TOK COBMAMAIOT MO (ase;
B) HANPSHKCHHUE OTIEPEkKACT TOK.

96. Kak u3MEHUTCS MEpHUO]] CHHYCOMAAIBHOIO CUTHAJIA TPU YMEHBUICHUU YacTOTHI B 3
paza?

a) Mepuoj He U3MEHUTCS; 0) mepuo 1 yBeIMUUTCS B 3 pasa;

B) IIEPHOJ] YMEHBIIUTCS B 3 pa3a; T) MEpHOJl yBEIUUUTCA B 9 pas.

97. CummeTpHuyuHas Harpy3ka COeIMHEHA «TPEYTrOJIbHUKOMY. JINHEHHOE HallpsSKEHUE PaB-
HO 220B. Haitnure pa3zHoe HanpsKeHHE.
a)l27B;  0)220B; B)380B.

98. JluneitHblii TOK paBeH - 2,2 A. Paccuuraiite (a3Hblii TOK, €CIM CUMMETPUYHAS Ha-

Ipy3Ka COEIMHEHA «3BE30M».
a)2,2 A; 0) 1,27 A; B)3,8A; 1)2,5A.

99. V cumoBoro ogHodazHoro TpaHchopMaropa HOMUHAILHOE HAINpPSHKEHHWE Ha BXOJE
5000 B, nHa Boixogne 200 B. Onpenenuts kodduiineHT tpanchopmanuu.
a) 25; 0) 0,04; B) 4; r) 250.

100. 111 BEIIpSIMIIEHUS IEPEMEHHOTO HAIIPSKEHUS TPUMEHSIOT:
a) oiHO(ba3HbIE BHIIPSAMUTENH; O) MHOTO(a3HbIC BHIIPSIMUTEIH;
B) MOCTOBBI€ BBIIPSIMUTEH; T') BCE NEPEUYUCIICHHBIE.

101. Kako¥ 3 npoBOJOB OJMHAKOBOW JUIMHBI U3 OJTHOTO M TOTO € MaTepuaia, HO pa3Ho-
ro IMamMeTpa, MEHbIIIE HArpeBaAETCs MPU OJJTHOM U TOM Ke TOKe?

a) o0a MpoBojia HArPEBAIOTCSI OJMHAKOBO;

0) MpoBOJI C OOJBIIUM THAMETPOM;

B) IIPOBO/] C MEHBIIINUM JTUAMETPOM.

102. JIBa pesucropa: Ry =10 Om, R, =5 OM coearHeHbI TOCAEI0BATENBHO U BKJIFOUCHBI B
ANEKTpUYECKYI0 ceTh. Ecnu HampsbkeHue Ha pesuctope R, paBHo 10 B, To HampsixeHue

BHCKTqueCKOﬁ CCTHU pPAaBHO!
a)30B; 6)24B; B)36B; 1) 16B.

103. B 251eKTpHYECKYIO LIETh NapAJLIEIbHO BKIIFOUEHBI 1BA PE3UCTOPA C CONMPOTUBICHUEM
20 Om u 240 Om. Hanpsixkenue Ha Bxoae 120 B. Onpenenure TOK B KakI0M PE3UCTOPE.
a)6Au2A; 0)0,17Au05A; BO6AU0SA; 1) 0,17Au2A.

104. IIpn nmocmenoBaTeIbHOM COEIMHEHUU PE3UCTOPA, KATYIIIKA UHAYKTUBHOCTH, KOHJCH-
caTopa 0Ka3aJoCh, YTO TOK OTCTAET OT HAPSLKEHHSI HA HEKOTOPbIN yros. UTo MOXHO cKa-
3aTh O XapaKTepe Harpy3Ku?

a) Mpeo01ajaeT eMKOCTHOE CONIPOTUBIICHHUE;

0) nmpeobnagaeT MHAYKTUBHOE COMTPOTUBIICHUE;

B) npeo0jasaeT akTUBHOE COMPOTHUBIICHUE, @ UHAYKTUBHOE U EMKOCTHOE CONPOTHUBICHUS
PaBHBbI.
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105. Ykaxure napaMeTp MEpeMEHHOI0 TOKa, OT KOTOPOTO 3aBUCUT €EMKOCTHOE COMPOTHUB-
JICHUE.

a) JICUCTBYIOIIIEE 3HAUCHUE HAPSHKCHUS; 0) HavasbHas (aza TOKa;

B) 4acTOTa NEPEMEHHOTO TOKA; ') MAKCUMaJIbHOE 3HAYEHHUE TOKA.

106. B Tpexdasnyro ceTh ¢ TuHEeHHBbIM HanpsikeHueMm 220 B BkiIrouaroT Tpexda3Hblii ABU-
raTelib, Kaxaas u3 o0OMOTOK KOToporo paccuutana Ha 127 B. Kak cienyer coemuHuTh 00-
MOTKH JBUTATEIIS?

a) «TPEyTrOJIbHUKOM; 0) «3Be3/10M»;

B) JIBUTaTEJIb HEJIb3s BKJIIOUATh B 3Ty CE€Th; TI') MOKHO TPEYTOJbHUKOM, MOXKHO 3BE3/0M.

107.YkaxuTe NOAIPHOCTh HANPSHKEHUSI HA SMUTTEPE U KOJUIEKTOpPE TPaH3UCTOpa TUIa N-

p-n.

a) IUIoC, IToc;  0) MUHYC, TUTIOC; B) ILJIIOC, MUHYC; I') MUHYC, MUHYC.

108. B snekTpuyeckod CEeTH MOCTOSHHOTO TOKAa HaIpshKEHHWE Ha 3aKMMaxX HCTOYHHMKA
anekTposnepruu 35 B. Hanpsokenue Ha 3axumax norpebutens 34 B. Onpenenuts mnote-
PO HAIPSIKEHUA.

a) 1 %; 0) 2 %,; B) 3 %; r) 4 %.

109. B snekTpuyecKyro 1elb MOCJIeI0BATEIbHO BKIOUYEHBI TPU PE3UCTOPA C CONMPOTUBIIC-
Huem 10 Om, 120 Om u 110 Om. Hanpsxenue na Bxoae 120 B. Onpenenure Tok B enu.
a)40A; ©0)1A; BOSA; 1)2A.

110. Cxema COCTOUT U3 OJHOTO PE3UCTUBHOIO JJIEMEHTA C CONpOTUBIeHHEM R =55 Owm.
Hanpspokenue Ha e€ 3axumax u= 220 sin 628t. Onpenenure MnokazaHus amnepMerpa u
BOJIbTMETpA.

a)l =4 A, U=220B; 0)1=2,8 A, U=156 B;

B) | =2,8 A, U=220B; r)l=4A, U=156B.

111. Konaencarop eMkocTbto C MOJKIIOUEH K MCTOYHUKY CHUHYCOMJAIBbHOTO TOKa. Kak
M3MEHUTCSI TOK B KOHJIEHCATOPE, €CJIU YaCTOTy CHHYCOMJAJIBHOTO TOKAa YMEHBIIUTH B 2
paza?

a) YMEHBIIUTCA B 2 pa3a; 0) yBenuuuTcs B 2 pasa;

B) yBEJNIHMUHUTCA B 4 pasa; ') OCTAHETCSl HEU3MEHHOM.

112. Jlammibl HakadMBaHUSI C HOMUHAJIBHBIM HampsbkeHueMm 127 B BkitodaroT B Tpexdas-
HYIO CeTh ¢ HanpsbkeHneMm 127 B. OnpenenuTs cxeMy COEAMHEHNS JIAMII.
a) TPEXMPOBOIHOM 3BE3/10M; 0) UETHIPEXMIPOBOIHOM 3BE3/10M; B) TPEYTOJIBLHUKOM.

113. B cummeTpuuHoi Tpexda3Hou 1enu JuHeHHbI Tok 7 A. Paccuuraiite dha3HbIil TOK,
€CJIM Harpy3Ka COCIMHEHA «TPEYTOJIbHUKOM).

a) 12,11 A; ©06)4,05A; B)3,8A; 1)496A.

114. TTo kakoMy 3aKOHY MOXHO OIPENEIUTH CUIIY B3aUMOJECUCTBUS 3apsA0B?
a) 3akony Oma; 0) 3akoHy Amriepa; B) 3akony J[xoyns-Jlenna; r) 3akony KynoHa.
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115. MomnocTs aBuraTens nocTossHHOro toka 2,6 xBt. Ilone3nas MOmHOCTh, OTaaBac-
Mas B Harpys3ky, 2,2 kBt. Onpenenure KIIJ[ nBurarens.
a) 0,8; 0) 0,74; B) 0,7; r) 0,84.

116. Kak u3MeHuUTCS CABUT (a3 MEKIY HAMPSHKCHUEM U TOKOM Ha KaTyIIKe WHIYKTHBHO-
cTH, eciu o0a e€ mapameTpa (R u X|) oJHOBpeMEHHO yBeInyarcs B TpH pasza’?

a) YMCHBIIIUTCS B TPU pasa; 0) yBeIMYUTCS B TPH pasa;

B) YMEHBIIIUTCS B JIEBATH pa3;  T') HE U3MEHUTCSI.

117. Kak u3MeHHUTCS NEPHOJ CUHYCOUJAJIbHOTO CHUTHANA MPHU YMEHBIIEHUH YacTOTHI B 2
paza?

a) Mepuoj He U3MEHUTCS; 0) mepuo yBEIUUMTCS B 2 pasa;

B) IEPUOJI YMEHBIIUTCS B 2 pa3a; I) MEpUOJ YBEIUUHUTCS B 4 pasa.

118.CummeTpuyHast Harpy3ka coeluHeHa TpeyroabHuKoM. [Ipu n3mepenun ¢pasHOro TokKa

amnepmeTp nokasan -20 A. Haligute TOK B TMHEHHOM MPOBOIE?
a)l10A; ©0)11,6 A; B)34,6 A; T1)20A.

119. O6moTku Tpex(da3zHOTro TeHepaTopa COCTUHEHBI «TPEyrobHUKOM». CKOJIBKO HEi-
TPaJbHBIX MPOBOJOB MOJAXOAUT K reHepaTopy?

a) 3; 0) 4; B) 2; r) 0.

120. Kako¥i u3 npoBOJOB OJJTMHAKOBOTO CEYEHHUS U3 OJHOTO U TOTO K€ Marepuaia, HO pas-
HOU JUTMHBI, MEHBIIIE HATPEBAETCS IIPU OJJHOM U TOM KE TOKE?

a) o0a MpoBoja HArpPeBaIOTCsl OJJMHAKOBO;

0) mpoBOJ OOJIBILIEH JITTUHBI;

B) MMPOBOJ] MEHBIIIEH JITTUHBI.

121.0npenenuts o0IIee COMPOTUBIICHUE MM MPU MapaIeIbHOM CO€IWHEHUU 2-X TIO-
TpebuTtenen, ConpoTUBIeHNUE KOTOPBIX 1o 200 Om?
a) 200 Om; 6) 50 Om; B) 400 Om; 1) 100 OMm.

122. Ilenb nEpeMEHHOr0 TOKA COAEPKUT JIAMITy HaKaJIMBaHUS U KoHAeHcaTtop. Kak n3me-
HseTcA 10 da3e TOK U HAIPSKEHUE B ATOU 1ernu?

a) TOK OTEpeKaeT HANPSIKEHUE;

0) HampsKEHUE U TOK COBMAAAloT Mo (ase;

B) HaIPsHKEHUE OMEPEkKAET TOK.

123. Konaencarop eMkocThto C MOAKIIOUEH K MCTOYHHMKY CHHYCOMIAIBHOTO TOKa. Kak
M3MEHUTCSI TOK B KOHJICHCATOPE, €CJIM YaCcTOTy CHUHYCOUJIAJIbHOTO TOKA YMEHBIIUTH B 4
pasa.

a) yMEHbIIUTCA B 4 pa3a;  0) yBenuuuTcs B 4 pasa;

B) yBenuuutcs B 16 pasz; I') OCTAHETCS] HEU3MEHHOM.

124. HanpsixeHue Ha 3aKUMax LENU C PE3UCTUBHBIM AJIEMEHTOM U3MEHSETCS M0 3aKOHY:
u =200 sin(314+45°). Onpenenure 3aKOH U3MEHEHUS TOKa B 11emnu, ecii R = 50 Owm.
a) 1 =4sin 314 t; 0) i= 4sin (314t + 45°);
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B)i=2,86sin (314t + 45°); r)i=2,86sin 314t.

125. JIuneiinblii TOK paBeH - 3 A. PaccunTaiite pa3Hblii TOK, €CIIM CHMMETPUYHAS HArPy3-
Ka COeMHEHA «3BE3/10M.

a)3 A; 0) 5,19 A; B) 1,73A; r) 4,23 A.

126.110 mpOBOJIOYHON CHUPAIH, COTPOTUBIECHUE KOTOPOM B HArpeToM cocTossHUM 20 OMm,
teueT ToK - 0,5 A. Kakoe KOJIM4eCTBO TETUIOTHI BBIACIUT CIUPAIIb 32 4 MUHYTHI?

a) 20 x; 0)24x/lx; B)1,2xk/x.

127. B 31eKTpUYECKYIO LeNb MapauieIbHO BKIKOYEHBI JBa PE3UCTOPA C CONPOTUBICHUEM
10 Om u 50 Om. Hanpsokenue Ha Bxoge 120 B. Onpenenute TOK Ha HEPa3BETBICHHOM

y4acTKe.
a)28A; 6)2A; B)144A; 1) 0,5A.

128. Ammuiutyna cunycouanbHoro Hanpsbkenus 220 B, nauanbnast ¢aza @o= - 30°, gac-
tota 50 I'n. 3anuimmnTe ypaBHEHME MIHOBEHHOTO 3HAYEHMS 3TOIO HAINPSKEHU.

a) u=220 cos(-30t); 0) u=220sin (50t - 30°);

B) U=220sin (341t-30°); r)u=220 cos (314t + 30°).

129. Kak u3MEeHHUTCSI MHAYKTUBHOE CONPOTHUBIICHUE C YMEHBIIICHUEM YaCTOTHI?
a) HE U3MEHUTCS;  O) YMEHBIIIUTCS, B) YBEJIMUUTCA.

130. B cummeTpuuHoii TpexdaszHoil enu JuHeHbi Tok 4 A. PaccuuTaiite (ha3HbIi TOK,
€CJIM Harpy3Ka COCIMHEHA «TPEYTOJIbHUKOM).
a)4 A; 0) 6,92 A; B) 2,83 A; r) 2,31 A.

131. Yacrora BpamieHuss MarHuTHOTO TOJIsl aCHHXpOHHOTO ABuratens 1250 o6/mun. Yac-
ToTa BpaweHus poropa 1200 o6/mMuH. OnipeAeuTh CKOJIbXKEHUE.

a) 40; 0) 0.4; B) 4; r) 0,04.

132. V cunoBoro oaHodaszHoro TpancpopMaropa HOMUHAIBLHOE HANpPSDKEHHE HAa BXOJE
4000 B, na Beixoze 200 B. Onpenenuts ko3¢ duueHT TpanchopmMarium.
a) 20; 0) 0,05; B) 5; r) 200.

133. MomtHoCTh aBuraTtess MmocTossHHOro Toka 1,65 xkBT. Iloje3nas MOIIHOCTh, OT/AaBac-
Mast B Harpy3Ky, 1,25 kBt. Onpenenure KIIJI nBuraresns.
a) 0,8; 0) 0,76; B) 0,6; r) 0,83.

134. Tpu pesuctopa: R1=50m, R,=50m, R3=100M coearHeHbI NOCIEN0BATENBHO U BKIIO-
YEHBI B DJIEKTPUUECKYIO ceThb. Ecnu HampskeHune Ha pesuctope R; pasHo 10B, To Hamps-
YKEHUE DJIIEKTPUYECKOU CETU PAaBHO:

a) 10 B; 0) 20 B; B) 30 B; r) 40 B.

135. Ilpu nocnenoBaTeIbHOM COCIMHEHUH PE3UCTOPa, KaTYIIKA UHIYKTUBHOCTH, KOHJICH-
caTopa OKa3aJioCh, YTO TOK COBMaaaeT mo (aze ¢ HampsmkeHueM. YTo MOXKHO cKa3aTh O
XapakTepe Harpy3ku?

a) mpeobJ1aaeT EMKOCTHOE CONTPOTHUBIICHHE;
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0) mpeobiagaeT HHAYKTUBHOE COTIPOTUBIICHUE;
B) MMpeo0IIaiaeT aKTUBHOE CONMPOTUBIICHNE, & HHIYKTHBHOE U €MKOCTHOE CONPOTHBIICHHUS
PaBHBIL.

136.KaTy1HKa C MHAYKTHUBHOCTBIO L IMOAKIOYCHA K MCTOYHUKY CHHYCOHMAAJIBHOI'O Ha-
ITPSAKCHHAA. Kak u3MeHHMTCS TOK B KaTymKe, CCJIIM 49aCTOTa HMCTOYHHUKA YBCIIMUUTCIA B 4

paza?
a) YMEHBIITUTCSA B 4 pa3a; 0) yBenuuutcs B 4 pasa;
B) yBeJIMUUTCA B 16 pas; ') HE U3MEHUTCS

137. Onpenenure nepuo CUrHalia, €ciiv 4acToTa cunycouaanbHoro Toka 200 .
a) 200 c; 0)1c; B) 0.005 c; r) 20 c.

138. JIuneitHbiii TOK paBeH - S A. PaccunTaiite da3HbIi TOK, €CTU CHMMETPUYIHAs HArpy3-
Ka COCIMHEHA «3BE30M».
a)2,89 A; 0)8,65A; B) 3,54 A; r)5 A.

139. B nonieBbIX TpaH3UCTOPaAX JIEMEHT, K KOTOPOMY JBHXKYTCS 3apsi/ibl, HA3bIBAETCSI:
a) CTOK; 0) UCTOK; B) 3aTBOD; I') KaHaJI ¢ BBICOKOM MPOBOAMMOCTHIO.

140. OnpeaenuTh COMPOTUBIICHUE JIAMITbI HAKAJIWBaHUs, €clid HAa Hel HanucaHo 50 Bt u
220 B
a) 597 Owm; 0) 759 Om;  B) 975 Owm; r) 968 Owm.

141. Onpenenutp 001IEee CONPOTUBIICHNE LIENH MPHU MapaLIEIbHOM COEIMHEHUU 2-X TO-
TpeduTenen, COnpoTUBICHUE KOTOPBIX 10 40 Om?
a) 20 Om; 0) 80 Owm; B) 10 Owm; r) 4 Om.

142. Tlonnas moTpebsiemast MOITHOCT HArpy3ku S= 180 kBA, a akTHBHAast MOIITHOCTh
P= 150 xBt. Onpenenure ko3 PUIMEHT HATPY3KH.
a) cos ¢=0,75; 0) cos ¢ =10,38; B)cos @ =0,57; r1)cos ¢=0,83.

143. Kak u3meHuTcs cIBUT (a3 MEXIy HAMPsHXKEHUEM M TOKOM Ha KaTyIIKe UHTYKTUBHO-
cTH, eciii 00a e€ mapametpa (R u X ) oqHOoBpemMeHHO yBenu4darcs B 4 pa3a’?

a) yMEHbIIUTCA B 4 paza; 0) yBeau4yuTcs B 4 pasa;

B) YMEHBIINUTCS B 2 pa3a; T') HE U3MEHUTCS.

145. CummeTrpryHas Harpy3ka COeIMHEHA «3BE310M». JINHEMHOE HANIPSKEHNE PABHO
220 B. Haiigute (a3HO€ HarpsiKeHUE.
a) 127 B; 0) 220 B; B) 380 B.

146. YacroTa BpalieHus MAarHUTHOTO T0Jis1 acuHXpoHHOTO aBurarens 900 o6/mMun. Yacto-
Ta BparieHus: poropa 8§50 06/muH. OnpenenuTh CKOJIbKECHUE.

a) 55; 0) 0,55; B) 5,5; r) 0,056.

147. VsmeputenbHblil TpaHCHOPMATOP TOKA MMeeT 0OMOTKH ¢ yucioM BUTKoB 20 u 120.
Omnpenenuts ero kodHPuIueHT TpancHhopManuu.
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a) 60; 0) 0,17, B) 140; r) 100.

148. Onpeaenuts TOK |5, MOAXOASIIMIA K Y311y IIEMU MOCTOSTHHOTO TOKA, €CJIM TOKU B BET-
BSX: |1=-4A, |2:2A, |3:6A,|4=-5A.

a) 17 A; 6) 1 A; B)8A; r) -4 A.

149. B snexTpudeckyto 1enb napamuielbHO BKIOYEHBI JBa PE3UCTOPA C COMPOTUBICHUEM
25 Om u 40 Om. Hanpsixenue Ha Bxoae 200 B. Onpenennre TOK B KaKJI0M PE3UCTOPE.
a)8Aun02A; 0)8AusSA; B)0,125Aun02A; 1) 0,125AusA.

150.KakoBo cooTHOIIeHHE MEXKAY (Pa3HBIMU U TMHEHHBIMU HAMPSHKCHUSAMHU TPU COCJIHH €-
HUU NOTPEOUTENEN STIEKTPOIHEPTUU «3BE3A0M».

a)U,=U,; 6)U,=Uy/1,73; B)U,=0,578U,.

151. CumMeTrpuuHasi Harpy3ka COeMHEHa «TpeyroiabHukom». [Ipu u3mepenuun QazHoro
TOKa aMIiepMeTp mokaszai - 8§ A. Uemy Oyaet paBeH TOK B TUHEHHOM MpoBoe?
a) 4,62 A; 0) 13,84 A; B)8 A; 1)11,28 A.

152. K xako¥i cTerneHn HHTETpalui OTHOCSITCS MHTErPalibHbIE MUKPOCXEMBI, COJIEp KaIue
80 JTOrnYecKux 3J€MEHTOB?
a) Masiolt;  0) cpeaHel; B) BBICOKOIf; I') CBEpXBBICOKOM.

153. [1o kakOMy 3aKOHY MOJKHO OIIPEJIEIUTh CUILY, C KOTOPOM MarHUTHOE IOJIE JEHCTBY-
€T Ha IIPOBOJAHUK C TOKOM?
a) 3akoHy Oma; 0) 3akoHy Ammnepa; B) 3akoHy J[xoyns-Jlenia; r) 3akony Kyinona.

154. B a51eKTprUUECKOM CXEME JIBa PE3UCTUBHBIX JIEMEHTA COCAMHEHBI MOCIEA0BATEIBHO.
Yemy paBHO HampspkeHHE Ha Bxoje mpu cmiie Toka 0,2 A, ecmm R; = 150 Om; R, =120
Om?

a) 40 B; 6) 1350 B; B) 10 B; r) 54 B.

155. Cxema cOCTOUT U3 OJTHOTO PE3UCTUBHOIO 3JEMEHTA C conpoTuBieHneEM R =220 Owm.
Hampsioxenue nHa e€ 3axumax U = 110 sin314t. Onpenenurte nmokazaHus amImepMmeTpa u
BOJIbTMETpA.

a) 1=0,5A, U=110B; 0) 1=0,35A, U=78 B;

B) 1=0,35 A, U=110 B; r) 1=0,5A, U=78B.

156. CummeTpruuHass Harpy3ka COEIMHEHA «TPEYTOJIbHUKOMY. JIMHEMHOE HaNpsKeHUE

paBHo 380 B. Haiinute pa3zHoe HanpspkeHUE.
a) 127 B; 0)220 B; B)380 B.

157. B anekTpuyecKyto 1enb NOCIEA0BATEIbHO BKIIFOUEHBI JBA PE3UCTOPA C CONMPOTUBIIEC-

Huem 10 Om u 50 Om. Hanpsbxkenne Ha Bxoze 120 B. Onpenenute TOK B LIETIH.
a)0,5A; ©0)2A; B)I144A; r)4 A.

158. Dnekrpuueckoe compotuBieHue venoBedeckoro teaa 3000 Om. Kakoii Tok mpoxo-

JIAT Yepe3 Hero, €CJIM YEJIOBEK HaXOUTCs Mo HanpspkeHuem 127 B?
a) 19 MA; 0) 42 MA; B) 23,6 MA; r) 50 MA.
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159. Ilenb mepeMEeHHOTO TOKa COMEPHUT pe3uctop. Kak m3mensiercst mo ¢a3e TOK U Ha-
NpspKEHUE B 3TOH 1enu?

a) TOK OTepekaeT HAPsKEHUE Ha Yol 0/2;

0) HampsHKEHUE U TOK COBMAAAloT 1o (ase;

B) HANPSDKCHHE OTIEpekKaeT TOK Ha yrodi /2.

160. Kak u3BMEHHUTCSI €MKOCTHOE CONPOTHUBJICHHUE C YBEJIUUYCHUEM YAaCTOTHI B 5 pa3?
a) HE UBMEHUTCS, 0) YMEHBIIIUTCS B 5 pas;
B) YBEJIMUUTCA B 5 pa3;  TI') yMEHbIIUTCSA B 25 pas.

161. CummeTrpruyHasi Harpy3ka COEAMHEHA «TPEYroJIbHUKOM». JIMHEWHOE HaIpsKeHue
paBHo 220 B. Haiinute ¢da3znoe Hampspkenue?
a) 127B; ©6)220B; B)380B.

162. YacroTa BpallieHUs: MAarHUTHOTO MOJIs acuHXpoHHoro napurarens 1300 o6/mMuH. Yac-

ToTa BpaiieHus poropa 1250 06/MuH. OnpeeiuTh CKOJIbXKEHUE.
a) 40; 0) 0,38; B) 4; r) 0,038.

163.Kakoii U3 MpoBOJIOB OJIMHAKOBO JUAMETpa U JUIMHBI MEHbIIIE HArpEeBaeTCsl — MEIHBIN
WJIY CTaJbHOM MPU OJHOW U TOM ke cujie ToKa? YIeIbHOE CONPOTUBJIECHUE MEIU -

1,7 - 10°0mM, crami - 12 - 10°0m-m.

a) MEJHBI; 0) CTaJIbHOI; B) 00a MPOBOJ1a HATPEBAIOTCS OJJUHAKOBO;

') HU KaKo¥ 13 MPOBOIOB HE HAIPEBAETCS.

164. B 351eKTpHUYECKYIO LIETh NapAJLIEIBbHO BKIIFOUEHBI J1BA PE3UCTOPA C CONMPOTUBIICHUEM
20 Om u 50 Om. Hanpsoxenue Ha Bxome 140 B. Onpenennre TOK Ha HEPa3BETBICHHOM

y4JacTKe.
a)4A;  6)2A; B)9S8A; 1) 20A.

165. Onpenenutb CONPOTUBIIECHUE JIAMITbl HAKAIMBAHUS , €CIIM HA HEeW HanmucaHo 25 BT u
220B
a) 1936 Om; 6) 0,11 Om;  B) 19,36 Owm; r) 11000m.

166. ¥ cunoBoro onHodazHoro tpanchopmaTopa HOMUHAIBHOE HAIpPSHKEHHE Ha BXOJE
4000 B, na Beixoae 220 B. Onpegenutb ko3pPpuuueHT TpanchopMaluu.
a) 180; 0) 0,055; B) 18; r)5,5.

167. K kakoi CTENEeHN MHTETPALIMU OTHOCSATCS UHTErPAIIbHBIE MUKPOCXEMBI, COJEPKAIINE
1200 nornyeckux 37€MEHTOB?
a) masioll;  0) cpeaHei; B) BBICOKOM; I') CBEpPXBBICOKOIA.

168. CKOJIBKO IIECTHBOJIBTOBBIX JIAMIIOYEK HECOOXOAUMO B3SITh JJIS CIOYHON THPJIISHIIBI,

eciu Hampsbkenue cetn 127 B?
a) 37 wr.; 0) 21 mrt.; B) 42 wrt.; r) 11 mr.
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169.0mnpenenuth 0011€e CONPOTUBICHNUE LN MPHU NapajuIeTbHOM COCIUHEHHH 2-X TIO-
TpeOuTeNel, CONPOTUBIEHUE KOTOPBIX 10 250 Om?
a) 12,50mM;  06) 250 Owm; B) 125 0mM; 1)250Mm.

Peniute 3agaun

1. K TpexdasHoii cetu ¢ nuHelHbIM HanpsbkeHueM 220 B noakimoyeHa CMkMMETpUYHAas Ha-
rpy3Ka, akTUBHOE COIIPOTUBIIEHHE KOTOPOMl B Kax 1011 paze 150 OM, a MUHIYKTUBHOE

110 Om. Haiigute (ha3Hble TOKM U HallpsDKEHUE TPU BKIIOYEHUM HArpy3KU «TPEYroJIbHHU-
KOM»?

2. Yemy paBHO o61iee conpoTuBieHue 1enu u3 10 nmocneaoBaTeabHO COSTUHEHHBIX PE3U-
CTOPOB, €CJIM COMPOTUBJICHUE KAXKIOTO U3 HUX Ha 25 OM 0oJIbIlie MPEeAbIAYIIETo, a COMpPOo-
TUBJIEHHE nepBoro pesuctopa R;=400 Om? Haiinure HanpskeHUE Ha MATOM PE3UCTOPE
Rs , ecnu Hanpsbkenne nutanus uenu 220 B.

3. K tpexda3noii cetu ¢ nuHeiHbIM HanpsbkeHneM 380 B nojkiroueHa ciMMeTpUYHas Ha-
rpy3Ka, akTUBHOE COIIPOTUBJIEHHE KOTOPOU B Kaxk10i (paze 240 Om, a eMKOCTHOE

80 Om. HaiiT a3zHble TOKU U HaIlpsHKEHUE MTPU BKIIFOUEHUN HArpy3KU «3BE3110i1» 7

4. CuHycouaaJIbHO U3MEHSIOUIMECS HANPSIKEHUS IPEICTABIICHBI CIEAYIOIMMU BbIpaXke-
Husamu U;=100sin(314t+30°),u,=200sin(314t+60°). Onpeaenure MpU MOMOIIH BEKTOPHOMH
auarpammbl oOliee HarpsbkeHue (AefcTByIolee 3HaUeHueE).

5. Haiigute BBIpaKE€HHE JJII MTHOBEHHOI'O 3HAYEHMS TOKA B LIENU C KOHJIEHCATOPOM E€M-
KOCTbI0 C=1 MK®P, KOTOpPBIM MOAKIIOYEH K UCTOYHUKY MEPEMEHHOIO Harnpskenus 220 B,
gactotou 100 I'm.

6. Kakast MOIIHOCTh pacXoJyeTcsl B COCAMHUTENIbHBIX MPOBOJIAX, €CIM HANpPsHKEHHE Ha
Harpy3ke 80 B, a Tok B nenu 40 MA? Dnekrpudueckas LeNb MNOJKIOYEHA K HICTOUYHHUKY C
OJ1C E =100 B 1 BHyTpEHHUM CONPOTUBIEHUEM [ = 50 Om.

7. K Tpex¢a3Hoii cetu ¢ TMHENHBIM HanpsbkeHueM 127 B nojkitoueHa ciMMeTpUYHas Ha-
rpy3Ka, aKTUBHOE CONMPOTUBIIEHUE KOTOPOH B Kaxkaou gaze 110 Om, a MHAYKTHUBHOE

60 Om. Haitnure ¢a3zHble TOKM U HANPSHKEHUE NMPU BKIIOYEHUU HATPY3KU «TPEYTrOJIbHHU-
KOM»?

8. Uemy paBHO 00l11€€ COPOTUBICHHUE LIENU U3 8 MOCIEA0BATEIBHO COCTMHEHHBIX pe3u-
CTOPOB, €CJIM COIIPOTUBJICHHE KaX10Tr0 13 HUX Ha 50 OM GoJible mpeablIyIero, a Comnpo-
TUBIIeHUE niepBoro pesucropa R;=200 Om? Haiitu HanpsskeHHe Ha BOCBMOM PE3UCTOPE
Rg , eciin Hanpspkenue nutanus 1enu 220 B.

9. K tpexda3Hoii cetu ¢ nuHeHbIM HanpsbkenueM 220 B nojakitoueHa ciMMeTpUuYyHas Ha-
rpy3Ka, akTUBHOE CONMPOTUBIIEHUE KOTOPOMl B Kaxkaoit gaze 180 Om, a eMKOCTHOE

150 Om. Haittu ¢a3Hble TOKM U HANpsHKEHHUE MPU BKIIFOUEHUH HArpy3KU «3Be310i»?
10.CunyconaanbHO U3MEHSIOIINECS TOKU IPEACTABIICHBI CIEAYIOIIMMU BBIPAKEHUSAMHU
1,=0,5sin(314t+45°), 1,=0,8sin(314t+90°). Onpenenure npu MOMOIIM BEKTOPHOU UArpam-
MBI OOIIUM TOK (JIEUCTBYIOIIECE 3HAUCHHUE).

11. Haligute BhIpa)keHUE JJIsi MTHOBEHHOI'O 3HAUYEHHUS TOKA B II€MHU C KATYIIKOW MHIYK-
TuBHOCTHIO L= 0,4 'H, KOTOpasi MOAKIIOYEHAa K MCTOYHHKY MEPEMEHHOTO HamlpsyKEHUS
220 B, gacroroii 50 I'n.

12. Kakass MOIIIHOCTh PacXOyeTcsl B COEAMHUTENbHBIX MPOBOAAX, €CIM HANPSIKEHUE Ha
Harpy3ke 180 B, a Tok B nenu 50 MA? DnekTpuueckas UMb NOAKIIOUYEHA K UCTOYHUKY C
OJ1C E= 200B u BHYTpEHHUM COMPOTUBIICHUEM [, = 40 OM.
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13. K tpexdasznoii cetu ¢ nunHeriHbM HanpspbkeHueMm 380 B monkmioueHa cuMMeTpuvHas
Harpy3ka, akTUBHOE CONPOTHUBJICHHE KOTOpOM B Kaxkmoil daze 250 Om, a eMKOCTHOE
100 Om. HaiinuTe (azHble TOKM U HAIPsDKEHHUE MPU BKIIOYEHUU HArpy3KH «TPEYroJbHU-
KOM»?

14. Yemy paBHO oO1llee CONMPOTUBIICHUE 1N U3 14 mocieqoBaTeIbHO COCTMHEHHBIX pe-
3UCTOPOB, €CJIU COMPOTUBJICHHE KaX10T0 13 HUX Ha 30 OM OoJibliie NpeablayIiero, a co-
npotuBiieHue nepsoro pesucropa R;=300 Om? Haiinute HanpspkeHHe Ha JECITOM pe3H-
ctope Ryg , ecnu Hanpspbkenue nutanus nenu 220 B.

15. K tpexdasznoit cetn ¢ auHelHbIM HanpsbkeHreMm 220 B mogkitodyeHa cCUMMETpUYHAS
Harpy3ka, akTUBHOE COMpPOTHUBJICHHE KOTOpol B kaxmoil ¢aze 180 Om, a emkocTHOE
60 Owm. Haiitu ¢a3Hble TOKM U HaNpsDKEHUE TPU BKIIOYCHUH HATPY3KH «3BE3A0M»?

16. CuHycon1anbHO M3MEHSIOINECS HAPSHKEHUS MPECTABICHBI CIENYIOIUMHU BhIpaKe-
HusMu Ug = 150sin(314t + 45°), up = 250sin(314t + 90°). OnpenenuTe Ipu MOMOIIN BEK-
TOPHOM AuarpaMMsbl oOLIee HanpsKeHUE (IEHCTBYIOIIEE 3HAUEHUE).

17. Haiigute BbIpa)KeHHE JJIs MTHOBEHHOT'O 3HAUYCHUS TOKA B 1IN C KOHJACHCATOPOM €M-
KocTht0 C=2 MK®D, KOTOpBI! MOJKIOYEH K UCTOYHUKY MEPEMEHHOTO Harpskenus 220 B,
gactoToit 50 I'.

18. Kakass MOIIHOCTb PacXoyeTcsl B COCIMHUTEIBHBIX IPOBOJIAX, €CIIM HANPSDIKEHUE Ha
Harpy3ke 225 B, a Tok B nenu 20 MA? DnekTpuueckas Uelb NOAKIIOUYEHA K UCTOYHUKY C
OJ1C E =250B u BHYTpEHHUM COIMPOTUBIICHHEM [,;= 50 OM.

19. K tpexdaznoii cetu ¢ nuHeitHbIM HanpsbkenreMm 380 B moakitoueHa cuMMmeTpuyHas
Harpy3ka, aKTUBHOE COINPOTHUBJIEHUE KOTOpPOW B Kaxnod ¢aze 220 OM, a MHIYKTUBHOE
120 Om. HalimuTe (azHble TOKH U HAIPSDKEHHUE MPU BKIIOYEHUU HArpy3KH «TPEyroJbHHU-
KOM»?

20. Yemy paBHO 00111€€ CONPOTUBIIEHUE LENU U3 12 mocaen0BaTeNbHO COEIUHEHHBIX pe-
3UCTOPOB, €CIIU COMPOTHUBIICHHE KAXKI0T0 U3 HUX Ha 20 OM OoJiblie MpeaplIyIiero, a co-
npoTuBieHue nepBoro pesucropa R;=100 Om? Haiitu HanpsbkeHue Ha OJUHHAALATOM
pesuctope Rji, ecnu HanpspbkeHue nutanud nenu 220 B.

21. K tpexdasznoii cetu ¢ nuHelHbIM HanpsbkeHueMm 380 B moakitoueHa cuMmeTpuyHas
Harpys3ka, akTUBHOE CONPOTUBJICHUE KOTOPOi B Kax o (aze 260 Om, a eMKOCTHOE

130 Om. Haiitu ¢a3zHbie TOKM U HANPSDKEHUE TPU BKIIFOYEHUH HArPY3KU «3BE3701» 7

22. Haiigute BbIpa)k€HUE JJIi MTHOBEHHOTO 3HAYEHMS TOKA B IIEMH C KATYIIKOW WHIYK-
TuBHOCTBIO L = 0,6 I'H, KOTOpas MoAKIIOYEHAa K MCTOYHUKY MEPEMEHHOTO HamlpsKEeHUs
220 B, gacroroii 100 I'm.

23. CuHycouAanbHO U3MEHSIOIMINECS TOKHU MTPEACTABIICHBI CIEAYOIMMHA BbIPAKEHUSIMU
1,=0,8sin(314t+30°), i,=1,6sin(314t+60°). Onpenenure npu MOMOIIA BEKTOPHOU TUArpam-
MBI OOIIUM TOK (JIEUCTBYIOIIEE 3HAUCHUE).

24. Kakass MOIIHOCTh PaCXOAYETCs B COCIMHUTEIBHBIX MPOBOJIAX, €CJIM HANpSHKEHUE Ha
Harpy3ke 220 B, a Tok B nenu 50 MA? DnekTpuueckas Uelb NOAKIIOUYEHA K UCTOYHUKY C
OJ1C E =240 B 1 BHyTpEeHHUM COITPOTUBJIEHUEM [, = 80 Om.
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buiersl 1J1s1 npoBeeHUs IK3aMeHa
(ounas u 3a04Hast popMbI 00yUeHUS)

HHcTpyKuus 11l 3K3aMEeHYOIIEerocs:

1. IIpoutnTe BHUMATENBHO UHCTPYKIHUIO.

2. Ilpyn moAaroToBke K OTBETY W HEMOCPEACTBEHHO BO BPEMSI OTBETA HA JK3aAMEHE
0Oy4aromuMcsl pa3periaeTcs Mmojib30BaTbcs Ja0OPATOPHBIM U JIEMOHCTPAIIMOHHBIM 000-
pPyZIOBaHHUEM, KaJTbKYJISTOPAMH, CIIPABOYHUKAMH U TaOJIUIIaMU, HE COJCPIKAIIMMH MIPSMO-
ro OTBETa Ha BONPOCHI OUJIETOB.

3. Ilpu BeImoNHEHUU 3ajaHuii Bel MoXeTe Mmoyib30BaThCsl YepHOBUKOM. CoBeTyeM
BBIIIOJIHATD 33JIaHHSI B TOM MOPAJIKE, B KOTOPOM OHH AaHbl. JIJ1s1 SKOHOMUU BPEMEHU TIPO-
MyCKalTe 3a/laHue, KOTOPOE HE Y/IA€TCs BBIIIOJIHUTD CPa3y, U NEPEXOUTE K CIACAYIOLIEMY.
Ecnu nocne BeimosiHeHus Beeil paboTel y Bac octanercs BpeMs, Bl cMoxeTe BepHYThCS K
IPOMYIIECHHBIM 3aJaHUSIM.

4. BpeMmst Ha moaAroToBKY — 40 MUHYT.

Kontpomupyemsie komnerenumu: OK 01, OK 02

Kpurepuu ouenkmu:

OLIEHKA «OTJMYHO» — 3aCIy’KUBaeT 0Oy4arouIuiics, MOKa3aBIIMK TIIyOOKHUIl U Bce-
CTOPOHHHMM ypOBEHb 3HAHWs AUCLUILIMHBI, YCIICIIHO BBINOJHUBIINM 3aJaHus, MpENy-
CMOTPEHHBIE IPOTPAMMOM.

OLICHKA «XOPOIIO0» — 3aclly’)KHBAaeT O0yYarolMiics, MOKa3aBUIMI IOJHOE 3HAHHE
JVCLUIUIAHBI, YCIICIIHO BBIIIOJHUBIINN 3aaHus, IPEAYCMOTPEHHbIE IPOIrPAMMOM, HO J10-
IIyCTUBIINM HE3HAYUTEIIbHBIE HEIOYETHI B OTBETE.

OLICHKA «Y/AOBJIETBOPHUTEJILHO» — 3aCily’)KUBaeT 00y4aroIuiics, NOKa3aBIIUil 3Ha-
HUE JUCLUUIUIMHBI B 00bEME, TO0CTATOYHOM I MPOJIOJKEHUS! 00yUeHUsl, CIPaBUBILIUNCS C
3aJJaHUSIMU, MIPETYCMOTPEHHBIMU MPOTrpaMMOM (JOMYCKalOTCA HEMOJIHbIE OTBETHI Ha IO-
CTaBJICHHBIEC BOMPOCHI).

OIIEHKA «HEeYI0BJIeTBOPUTEIBLHO» — 3aCITyKUBAET 00yJarouuiicsi, 0OOHApyKUBIIHI
3HAUUTEIbHbIE TPOOEIbl B 3HAHWU AUCLMIUIMHBI, JOMYCTUBIINNA NPUHIMIHATIbHbIE OLINO-
KM TIPY BBINIOJIHEHUH 33J1aHHM, IPETYCMOTPEHHBIX POrPaAMMON.
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OTBeTHhI

buaersl

o1

(o]

10

1 B

Q|

«TpeyronpHUK»
U(b = UH =220B
Z=\(R*+X.%) =186 Om
Id,:Ud)/Zzl,lgA

R=10R;+45AR=51250m
I=U/R=0,04 A

Us = | Rs= I(Ri+4AR) =
=20B

«3Be3na»

Uy = U,/ V3 =220B
Z=\(R*+ Xc%) = 2530m
l,= Uy /Z =0,87 A

U,,= 290B
U=U,,/N2=206B

U=12U=310B

o = 2nf = 628 pan/c
Xc=1/(Cw) = 1592 Om
Im=Un/Xc=0,19 A
1=0,19 cos (628t + 90°)

E:UHarpy3.+UBHyTp+Ucoe)1.np.
Ucoez[.np:E - UHanya' Ir=
=18B
Pcoen.np.:Ucoen.np.|20972BT

«TpeyronbHuK»

Uy =U,=127B
Z=\(R*+ X% =125 Om
ICb :U(b 1Z=1A

R=8R;+28 AR=3000 Om
I=U/R=0,073 A

Ug =1 Rgz | (R1+7AR) =
=40B

«3Be3na»
Uy=U,/\3=127B
Z=\(R*+ Xc%) =234 Om
It’p: Ud)/Z = 0,54 A

10 B

l.=0,12 A
1=1,/N2=0,085A

11 0

Un=12 U =310B
o = 2nf=314 pan/c
Xi=Lo =126 Om
Im=Un/X. =2,46 A
| =2,46 sin 314t

12 0

E: UHarpy3.+ UBHyTp+ Ucoen.np.
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Ucoen.np.: E- UHarpnga' Ir=
=18B
Pcoen.np.: UCOeH,Hp_|:0,9BT

13

«TpeyroapHUK»

Uy =U,=380B
Z=\(R*+ X.?) = 269 Om
l,= Uy /Z =1 41A

14

R=14R;+91AR=69300Mm
I=U/R=0,032 A
U10= I RlO:I(R1+9AR):
=18B

15

«3Be3na»
Uy=U,/\3=127B
Z=V(R*+ Xc%) =190 Om
IdJ: Ud)/Z = 0,67 A

16

U,=380B
U=U,,/v2=270 B

17

U=12U=310B

o = 2nf =314 pan/C
Xc=1/(Cw)=1592 Om
Im=Un/Xc=0,19 A
1=0,19 cos (314t + 90°)

18

E= UHany3.+ UBHyTp+ Ucoe)l.np.
Ucoez[.np.: E- UHarpyalca' Ir=
=24B

Pcoen.np,: Ucoen.np. IZO,48BT

19

«TpeyrompHuK»

Uy =U,=380B
Z=\(R*+ X% =251 Om
lo,=Up/Z=151 A

20

R=12R;+66AR=252 Om
I=U/R=0,087 A
U11:| R11:|(R1+10AR):
=26B

21

«3Be3na»

Uy =U,/\3=220B
Z=\(R*+ Xc%) =291 Om
ly= U, /Z=0,76 A

22

l= 2,36 A
l=1,/V2=1,67 A

23

U,=V2 U=2310B
o = 2nf'= 628 pan/c
X.= Lo =377 Om
ln= Un/X, = 0,82 A
i = 0,82 sin 628t

24

E: UHarpy3.+ UBHVTD.+ U COEJL.IIP
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Ucoen.np.: E-UHany3Ka' Ir=
=16B
PCOCIL.HD=UCOCI[.H1’),I = 0,8 Bt
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MunucrtepcTBo Tpancnopta Poccniickoii @enepauuu
DenepanbHOE aTEHTCTBO KeJIe3HOO0POKHOT0 TPAHCIOpPTAa
DenepanbHOe rocyIapcTBeHHOE 0I0KeTHOe 00pa3oBaTeIbHOe
yupexxaeHue BhIcIIero 00pa3oBaHus
«IIpuBoMKCKHUIA TOCYTAPCTBEHHBIH YHUBEPCUTET MyTel COOOIIeHHs

Paccmotpeno: JK3aMeHAlMOHHBIH OuJier Ne 1 YT1Bepxkaato:
Ha 3aceJaHUHU [IUKJIOBON KOMUCCHU MO JUCLUIITUHE Hauanpauk yyeOHOTO OoTAETA
o0wenpoeccnoHanbHbIX U MaTeMaTH- OI1.02. DyIeKTPOTeXHHKA U 3JIeKTPOHUKA ®.11.0.
YEeCKUX TUCLMIUIMH JUI CHIELIMANbHOCTU « » 20 T
IIporokon Ne 23.02.01 Opranuzanus NepeBo3oOK U yrpas-
oT«__ » 20 1. JIeHWEe Ha TpaHCTOpTe (10 BHIAM)
IIpencenarens LIK I'pynmsr

©.1.0.

B 3amanusix Nel-Ne9 HeoOxoumMo BEIOpaTh MpaBHIILHBIA OTBET, 3aNTUcaTh OYKBY oTBeTa; B Nol(O-pemuts 3amady.

1. Kakoii 13 npoBOJ0B OJIMHAKOBOW JJIMHBI U3 OJHOTO M TOrO K€ MaTepuasia, HO pa3HOro JAMaMmeTpa, CUJIbHEe Ha-
TpeBaeTcs Py OJHOM M TOM e TOKe?

a) o0a MpoBOJIa HATPEBAIOTCS OJJMHAKOBO;

0) cuibHEee HarpeBaeTCs MPOBOJ ¢ OONBIINM JUAMETPOM;

B) CHJIbHEE HarpeBaeTcs IMPOBOJ] C MEHBIIINM JHAMETPOM.

2.CKOJIBKO IIECTHBOJIBTOBBIX JIAMIIOYEK HEOOXOMMMO B3ATh JJIsI €IIOYHOW THPJISHJBI, €CIIM HANpPSHKCHUE CETH
220B?
a)37wr.; 06) 20 wrT.; B) 40 mw.; r) 16 mr.

3. Onpenenuts CONPOTUBIICHHUE JIAMITbI HAKAIUBaHUs, eclid Ha Hell Hanucano 100 Bt u 220 B.
a) 484 Owm; 0) 448 Om;  B) 684 Owm; r) 864 Om.

4.1lerp TIEpEeMEHHOTO TOKA COJEPXKHUT JIaMIy HakaidwBaHusa. Kak m3mensiercs mo (asze TOK W HampspKeHHE B 3TOM
nenu?

a) TOK oTepexaeT HaIllpsHKEHUE Ha Yro T/2;

0) HampsDKEHHUE M TOK COBIMAAAIOT 10 da3se;

B) HaNpsDKEHHE OTepekaeT TOK Ha yroi /2.

5. CxeMa COCTOHUT M3 OJJTHOI'O PE3UCTUBHOIO 3J€MEHTa ¢ conpoTuBieHneM R=220 Owm. HampspkeHnue Ha e€ 3axu-
Max U= 220 sin 628t. OnpenenuTe MoKa3aHusi aMIepMeTpa U BOJITMETPA.

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

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

6. CummeTpHyHasi Harpy3Ka COelMHeHa «3Be310il». Jlunelinoe Hanpsbkenue pasHo 380 B. Haiinute ¢asHoe Ha-
MpsDKEHUE.

a)127B; 6)220B; B)380B.

7. YacToTa BpaleHuss MAarHUTHOTO TT0JIs1 acuHXpoHHoro asurarens 1000 06/mMuH. YactoTa BpaiieHus: potopa
950 06/mMuH. OnpeseTuTh CKOJIBKEHHUE.
a) 50; 0) 0,5; B) 5; r) 0,05.

8. CKOJIBKO p-n TEPEXO0/I0B COAEPKUT IMOTYTIPOBOTHUKOBBIN A0 ?
a) OJIVH; 0) nBa; B) TpH; T) YeThIpE.

9. Kakyto poib B 3IEKTPOHHBIX CX€MaX BBITIONHSIET BapHKanm?
a) COMPOTHBIICHUS, 0) xioya; B) MHIyKTUBHOCTH; ) EMKOCTH.

10. K tpexdasnoii cetn ¢ nuHelHBIM HampsokeHreM 220 B monkiroueHa CMMMETpUYHAsI Harpy3Ka, aKTUBHOE CO-
MPOTHUBJICHNE KOTOPOH B Kaxkaol daze 150 Om, a uaaykruaoe 110 OM. Halinure da3Hbie TOKH M HANPSHKSHUS TIPH

BKJIFOUCHUU HAI'PY3KU KTPCYT! OJILHUKOM)?

[IpenogaBarens ®.1.0.
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MunucrtepcTBo Tpancnopta Poccniickoii @enepauuu
DenepanbHOE aTEHTCTBO KeJIe3HOO0POKHOT0 TPAHCIOpPTAa
DenepanbHOe rocyIapcTBeHHOE 0I0KeTHOe 00pa3oBaTeIbHOe
yupexxaeHue BhIcIIero 00pa3oBaHus
«IIpuBoMKCKHUIA TOCYTAPCTBEHHBIH YHUBEPCUTET MyTel cO00IIeHnsD

Paccmotpeno: JK3aMeHaAlMOHHBIH OuJier Ne 2 YT1Bepxkaato:
Ha 3aceJaHUHU [IUKJIOBON KOMUCCHU MO JUCLUIITUHE Hauanpauk yyeOHOTO OoTAETA
o0wenpoeccnoHanbHbIX U MaTeMaTH- OI1.02. DyIeKTPOTeXHHKA U 3JIEKTPOHUKA ®.11.0.
YEeCKUX TUCLMIUIMH JUI CHIELIMANbHOCTU « » 20 T
IIporokon Ne 23.02.01 Opranuzanus NepeBo3oOK U yrpas-
oT«__ » 20 1. JIeHWEe Ha TpaHCTOpTe (10 BHIAM)
IIpencenarens LIK I'pynmsr

©.1.0.

B 3amanusix Nel-Ne9 HeoOxouMo BEIOpaTh MpaBHIILHBINA OTBET, 3aITUCaTh OYKBY oTBeTa; B Nol(O-pemuts 3amady.

1.B Kakux cirydasx MpUXOIUTCs MIPUMEHSATh HapalieIbHOE COSTMHEHHE KOHICHCATOPOB?
a) JUTS TTOTydeHMs OOJBIIIX eMKOCTEH;

0) A7st ynydiieHus 3anaca NpOYHOCTH U30JISIUH KOHJICHCATOPA;

B) JUIS TTOJTYYEHHS MaJOH EMKOCTH.

2. Tpu pesuctopa: R;= 4 OmMm, R;=5 Om, R3=6 Om coenrHeHbl OCIe10BaTENbHO U BKIIOUYEHBI B AIEKTPUUECKYIO
ceTb. Ecnu HanpsixeHue Ha pesuctope R, paBHo 12 B, To HampsikeHue 3JeKTpUYeCcKON CETH PaBHO:
a) 30 B; 0)24B; B)36B; r) 16 B.

3. Onpenenuth TOK s, MOIXOASAIINI K Y3y IIEMH TOCTOSIHHOTO TOKa, €CJIM TOKH B BeTBsIX: I3 = -3 A, Ib=1A
|3:5A, |4:'4A.
a) 12 A; 0)1A; B) 6 A; r)-7 A.

2

4.1lerp mepeMEeHHOTO TOKa COEPKUT KOoHIeHcaTop. Kak n3Mensercs no ¢a3e TOK U HapsHKEHHE B ATOH 1enu’?
a) TOK OIlepeKaeT HaIpsbKEHUe Ha yroll 1/2;

0) HampsDKEHUE M TOK COBIMAAAIOT 10 dase;

B) HaIPSHKEHHE ONEPEKACT TOK Ha Yroi 1/2.

5. Kak u3MeHHUTCSI €MKOCTHOE COIPOTHUBIICHUE C YBEIMYECHUEM YacTOTHI B 4 paza?
a) He U3MEHUTCs; ©) yMeHbIINUTCA B 4 pa3a; B) yBENUUMTCS B 4 pa3a; T) yMeHbIIUTCS B 16 pas.

6. Harpyska coeuHeHa «3Be310i». B kakoM citydyae TOK B HyJeBOM MpoBojie paBeH 07
a) IPH CUMMETPUYIHON HArpy3Ke; 0) Ipy HECUMMETPUYHOW Harpy3Ke.

7. CumMmeTpuvHas Harpy3ka COeqUHEHa «TPEeyroJbHUKOMY. [Ipn m3mepenun (asHOTO TOKa, aMIepMeTp ToKasall -
10 A.Halimute TOK B TMHEHHOM IIPOBO/IE.
a)10A; 0)17,3A; B)14,14 A; 1)20A.

8. 3mepurenbHbIi TpaHchOpMaTOp TOKa UMeeT 0OMOTKH ¢ yuciaoM BUTKOB 2 u 100. Onpenenure koddduiment
TpaHCHOpMaIIHH.
a)50; 6)0,02; B) 98; r) 102.

9. DNeKTpOHHBIE YCTPOHCTBA, MPe0oOpa3yIoIIne OCTOSHHOE HANPSDKEHUE B IEPEMEHHOE HANPSHKEHUE, Ha3bIBAIOT-
csL:
a) BBINPSIMUTEIISIMUY; 0) WHBEpTOpaMH; B) cTaOMJIMTPOHAMU; r) GUIBTpaMH.

10. Yemy paBHO 00Iiee conpoTuBieHHe 1enu u3 10 mocieoBaTenbHO COSTMHEHHBIX PE3UCTOPOB, €CIIN COIIPOTHB-

JIEHUE KaXJ0ro u3 HuX Ha 25 Om Oosbllie MpeablIylero, a CONpoTHBIEHUE MepBoro pesucropa R;=400 Om?
Haiinute HanpspkeHune Ha msiToM pesucrope Rs , ecnu Hanpsbkenne nutanus nenu 220 B.
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MunucrtepcTBo Tpancnopta Poccniickoii @enepauuu
DenepanbHOE aTEHTCTBO KeJIe3HOO0POKHOT0 TPAHCIOpPTAa
DenepanbHOe rocyIapcTBeHHOE 0I0KeTHOe 00pa3oBaTeIbHOe
yupexxaeHue BhIcIIero 00pa3oBaHus
«[IpuBoaKCKMIi TOCYAAPCTBEHHBIH YHUBEPCUTET MyTel COOOIIeHH s

Paccmotpeno: JK3aMeHaAlMOHHBIH OuJier Ne 3 YT1Bepxkaato:
Ha 3ace/laHiU LIUKJIOBOH KOMHCCHU IO IMCUUIUTIHE Hauanpauk yyeOHOTO OoTAETA
o0wenpoeccnoHanbHbIX U MaTeMaTH- OI1.02. DyIeKTPOTeXHHKA U JIEKTPOHUKA ®.11.0.
YECKUX JUCLUIIHH JUIS CTICIIMAIBHOCTH « » 20 T
IIporokon Ne 23.02.01 Opranuzanus NepeBo3oOK U yrpas-
oT«__ » 20 1. JIeHWEe Ha TpaHCTOpTe (10 BHIAM)
IIpencenarens LIK I'pynmsr

©.1.0.

B 3amanusx Nel-Ne9 HeoOxomumMo BEIOpaTh MpaBHIILHBINA OTBET, 3aITMCcaTh OYKBY oTBeTa; B Nol(O-penruts 3amady.

1.ITo kakoMy 3aKOHY MOKHO OTPENENUTh CHITy B3aUMOJCHCTBUS 3apsa0B?
a) 3akoHy OMa; 0) 3akony Ammnepa; B) 3akoHy Jxoyma-Jleana; T) 3akony Kymona.

2. B anexTpuyecKkoil ceTH MOCTOSTHHOTO TOKAa HaIpsKEHHE Ha 3aKMMax MCTOYHMKA 3JeKTposHepruu 26 B. Hamps-
JKEHHE Ha 3a)XuMax rmotpedutens 25 B. Onpenennre moTepro HAPSKSHHS.
a) 1 %; 0) 2 %; B) 3 %; r) 4 %.

3. Kak u3mMeHunTCsS HanpspKeHUE Ha BXOIHBIX 3KHMMax 3JIEKTPUUYECKOH LIENH MOCTOSIHHOTO TOKAa C aKTUBHBIM 3Jie-
MEHTOM, €CIIY NapajIeIbHO UCXOJHOMY 3JI€MEHTY BKIIOUUTD €I OAUH 3JIEMEHT?
a) HEe U3BMEHUTCS; 0) yMEHBILIUTCS; B) YBEJIMYHUTCS; T) U1 OTBETa HEIOCTATOYHO JaHHBIX.

4. OnpenenuTte NEpUOJ CUTHAJIA, €CJIA YAaCTOTa CUHYCcOMAanbHOro Toka 50 I'm.
a) 400 c; 0) 1,4 ¢; B) 0.02 c; r)40 c.

5. Kak u3MeHUTCSI MHIYKTUBHOE CONPOTHUBIICHHUE C YBEIIMYEHUEM YaCTOTHI?
a) He U3MEHUTCS, 0) YMEHBIIUTCS, B) YBEIHYUTCS.

6. CumMeTpuYHasl Harpy3Kka coeIMHeHa «TpeyrojbHuKoM». JlnHeitHoe Hampspkenne paBHO 380 B. Haiiaute das-
HOE HamnpspKeHHE.
a) 127B; 6)220B; B)380B.

7. Tlpu kakux 3HaYCHUAX Kod(duimenta TpanchopMaIiy nenecoo0pa3Ho NPUMEHITh  aBTOTPaHCHOPMATOPHI?
a)k>1; 0)k<1; B) k<2; T') HC UMeeT 3HAYCHUSI.

8. Kak m3MeHHTCs 4acToTa BpalleHHUss MATHATHOTO TIOJIS TIPH YMEHBIICHWH TIap IMOJIF0COB aCHHXPOHHOTO Tpexdas-
HOTO JIBUTATENS?
a) YBEITUIUTCS; 0) YMEHBITTUTCS; B) OCTAHETCS MPEKHEH.

9.CKONBKO p-n MepexoA0B y OUIOISIPHOTO TpaH3UucTOpa?
a) OJIVH; 0) nBa; B) TpH; T) 4eThIpe.

10. K tpexdasHoii cetn ¢ nuHelHbIM HanpspkeHneM 380 B moaximrodeHa cuMMeTpryHas Harpy3ka, akTHBHOE CO-

NPOTHUBJIEHHE KOTOPoil B kKaxnoi daze 240 Om, a emxoctHoe 80 Om. Haiftn (ha3Hble TOKM M HanpspKEHHUS MPH
BKJIFOUEHUH Harpy3Ku «3Be370M»?
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MunucrtepcTBo Tpancnopta Poccniickoii @enepauuu
DenepanbHOE aTEHTCTBO KeJIe3HOO0POKHOT0 TPAHCIOpPTAa
denepanbHOe rocyIapcTBeHHOE 010KeTHOEe 00pa3oBaTeIbHOe
yupexxaeHue BhIcIIero 00pa3oBaHus
«[IpuBoMKCKHIT TOCYAAPCTBEHHBIH YHUBEPCUTET MyTel COOOIIeHH S

Paccmotpeno: JK3aMeHaAlMOHHBbIH OuJier Ne 4 YT1Bepxkaato:
Ha 3aceJaHUHU [IUKJIOBON KOMUCCHU MO JUCLUIITUHE Hauanpauk yyeOHOTO OoTAETA
o0wenpoeccnoHanbHbIX U MaTeMaTH- OI1.02. DyIeKTPOTeXHHKA U JIEKTPOHUKA ®.11.0.
YEeCKUX TUCLMIUIMH JUI CHIELIMANbHOCTU « » 20 T
IIporokon Ne 23.02.01 Opranuzanus NepeBo3oOK U yrpas-
oT«__ » 20 1. JIeHWEe Ha TpaHCTOpTe (10 BHIAM)
IIpencenarens LIK I'pynmsr

D.1.0.

B 3amanusx Nel-Ne9 HeoOxomumMo BEIOpaTh MPaBUIIBHBIN OTBET, 3aITUcaTh OYKBY oTBeTa; B Nel(-pemuTh 3amauy.
1.Kakoit 13 mpoBOJOB OJIMHAKOBOT'O CEUYCHUS U3 OJHOIO M TOTO K€ MaTepHalia, HO Pa3HOU JJIMHEI, CUIbHEE Harpe-
BaeTCs IIPU OJTHOM U TOM K€ TOKe?

a) o0a IpoBOJa HarpeBaIOTCs OJMHAKORBO;
0) cuiIbHEEe HarpeBaeTCs MPOBO/] OOJIBIICH JUIUHEI,
B) CHJIbHEE HarpeBaeTcs IMPOBOJ] MEHBIIEH UTHHBL.

2. Kakoii cioco6 coequHEeHHs] HCTOYHHUKOB MO3BOJISIET YBEJIMUUTh HATIPSKEHUE?
a) IoCIeI0BaTeNbHOE COCMHEHNE; 0) MapajieibHOe COEIUHEHNEe; B) CMELIAHHOE COeIUHEHHE;
T') HU KaKOH W3 IMepPeunCIeHHBIX CIIOCO0OB.

3. B anexTpuyeckyio 1enb Mmocie0BaTeIbHO BKIIOUEHBI 1Ba pe3ucTtopa ¢ conporusieHrueM 10 Om u 110 Om. Ha-
npsbxeHue Ha Bxozge 120 B. Onpenenure TOok B Lenu.
a)40A; 6)1 A; B)I12,8A; T1)6A.

4. Ilpn nocnenoBaTeIbHOM COSAMHEHUH PE3UCTOPa, KaTYIIKH MHIYKTUBHOCTH, KOHAEHCATOpA 0Ka3aJloch, YTO TOK
OTCTAET OT HANPSIKEHUS HA HEKOTOPBIM yroi. UTo MOXKHO CKa3aTh O XapaKTepe Harpy3Ku?

a) mpeol1agaeT eMKOCTHOE CONPOTHUBIIECHHE;

0) npeobnafaeT NHAYKTHBHOE COIIPOTHBIICHHE;

B) peobiaiaeT akTUBHOE CONPOTHBIICHHE, & HHIYKTUBHOE M EMKOCTHOE COIPOTUBIICHUS PaBHBI.

5. B tpexdaznyto ceth ¢ nuHeiiHbIM HanpsbkeHueM 380 B BitouaroT Tpexga3Hblil JBUTraTENb, KOKIas 13 00MOTOK
KoToporo paccuntana Ha 220 B. Kak ciegyer coeiMHUT OOMOTKH ABUTATEIS?

a) «TPEYTOILHUKOM); 0) «3Be301»; B) JIBUTATEIb HEIlb3s BKIIFOUATh B 3Ty CETh;

T') MOJKHO «TPEYTOJIBHUKOMY, MOXKHO «3BE3I0M.

6. OOMOTKH Tpex(a3zHOTO TeHEPATOpa COSTUHEHBI «TPEYroIbHUKOM». CKOIBKO TUHEHHBIX MPOBOJOB MOJIXOIHT
K renepatopy?
a) 3; 0) 4; B)2; 1)6.

7. Y cunoBoro oxHogazHoro TpaHcopmaTopa HOMUHAJIbHOE HampsbkeHue Ha Bxoae 6000 B, Ha Beixome 100 B.
Onpenenuts k03 duireHT Tpanchopmanuu.
a) 60; 6) 0,016; B) 6; r) 600.

8.YmpasinsieMble BBIIPSIMHUTEINN BHITIOTHAIOTCS Ha 6aze:
a) TUOJIOB; 0) MOJIEBBIX TPAH3UCTOPOB; B) OMTIOJNISIPHBIX TPAH3UCTOPOB; T') THPUCTOPOB.

9. K xakoii cTeneHn MHTETPalliy OTHOCATCSI MHTETPAIbHbIE MUKPOCXeMEI, conepskamme 400 mornyeckux 3nemMeH-
TOB?
a) Mayiol;  0) cpeaHeH; B) BBICOKOI; T') CBEpXBBICOKOM.

10.CunyconnaibHO U3MEHSIONINECS HAPSHKEHHS IPEICTABICHBI CIeAYIOIINMY BHIPAXKSHUIMU
U;=100sin(314t+30°), u,=200sin(314t+60°). Onpenenure Ipy MOMOIIX BEKTOPHOW JUarpaMMbl 00IIee HapsHKeHHUe

(meticTByroIIIeE 3HAUYCHUE).
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MunucrtepcTBo Tpancnopta Poccniickoii @enepauuu
DenepanbHOE aTEHTCTBO KeJIe3HOO0POKHOT0 TPAHCIOpPTAa
DenepanbHOe rocyIapcTBeHHOE 010KeTHOe 00pa3oBaTeIbHOE
yupexxaeHue BhIcIIero 00pa3oBaHus
«[IpuBoMKCKHIT TOCYAAPCTBEHHBIH YHUBEPCUTET MyTel COOOIIeHH S

Paccmotpeno: JK3aMeHaAllMOHHBIH OuJier Ne 5 YT1Bepxkaato:
Ha 3aceJaHUHU [IUKJIOBON KOMUCCHU MO JUCLUIITUHE Hauanpauk yyeOHOTO OoTAETA
o0wenpoeccnoHanbHbIX U MaTeMaTH- OI1.02. DyIeKTPOTeXHHKA U JIEKTPOHUKA ®.11.0.
YEeCKUX TUCLMIUIMH JUI CHIELIMANbHOCTU « » 20 T
IIporokon Ne 23.02.01 Opranuzanus NepeBo3oOK U yrpas-
oT«__ » 20 1. JIeHWEe Ha TpaHCTOpTe (10 BHIAM)
IIpencenarens LIK I'pynmsr

D.1.0.

B 3amanusix Nel-Ne9 HeoOxouMo BEIOpaTh MpaBHIILHBIA OTBET, 3aITMCaTh OYKBY oTBeTa; B Nol(-pemuts 3amady.

1.Ilo IpoBOJIOYHOM CIIpaliv, COTIPOTHUBJICHUE KOTOPOH B HarperoM coctossHun 48 Owm, TedeT Tok - 2,5 A.Kakoe
KOJIMYECTBO TEIUIOTHI BBIICIHT 3TA CIUPAIb 32 2,5 MUHYTHI?
a) 25k/x; 0)45xMdx; B) 7,5k/x.

2.0mpenenuth 00IIee COMPOTHBIICHHUE LEMU MPU MapaJIEIbHOM COeIMHEHUH 2-X MOTpeOuTeNel, COmpoTHBICHUE
KoTopheIx o 100 Om?
a)2000m; 6)500M; B) 100Mm; T1)0,2 OMm.

3. Kak u3MenuTcs ciBur (a3 My HaANpsHKSHUEM M TOKOM Ha KaTyIIKe WHIYKTUBHOCTH, eclii 00a e€ mapameTpa
(R u X)) onHOBpeMEHHO yBenuyarcs B ABa pa3a’?
a) YMEHBIIIUTCS B [IBa pa3a; 0) yBENIWYHUTCA B [IBa pa3za; B) YMEHBIIIUTCS B UETHIPE pa3a; T') HE U3MEHUTCS.

4. CxeMa COCTOUT U3 OJTHOTO PE3UCTUBHOTO 3JeMeHTa ¢ conpotuBieHrneM R=110 Om. Hanpspkenue Ha e€ 3axu-
Max u= 220 sin 628t. OnpeaenuTe MOKa3aHUS aMIIEPMETPa U BOJIBTMETPA.

a)l =2 A, U=220B; 0)1=14A, U=156 B;

B) =14 A, U=220B; r)l=2A, U=156B.

5.KakoBo cooTHomeHne MexXIy (a3HBIMH W JTUHEHHBIME HANPSKCHUSAMU TPU COCTUHEHHUH TOTPEeOUTENe 3IeK-
TPORHEPTUH «TPEYTOILHUKOM.
a)U,=Uy 6)U,=Uy/1,73; B) U4 =0,578U,.

6. K yemy npuBoIuT OOpHIB BTOPHYHOM TNy TpaHcpopmaropa Toka?
a) K KOPOTKOMY 3aMBIKaHHIO; 0) K peXHUMY XOJIOCTOT'O XOJ1a;
B) K TOBBIIICHUIO HAMPSOKCHUS, T) K MOJOMKE TpaHchopmaropa.

7. Yacrora BpallleHUS MarHUTHOTO MOJis acMHXpoHHOro asurareis 1100 o6/mun. YacTora BpallleHHS pOTOpa
1050 06/MuH. OnpeneNuTh CKOJIbKCHHE.

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

8. CKOJIBKO p-n MEPEX0JI0B y TUpUCTOpa?
a) OJTUH; 0) nBa; B) TpH;  T) YETHIpE.

9. DnekTpoab! POTOPE3UCTOPa BHITOJHEHBI U3:
a) Menu; 0) IUIaTUHBI,  B) XKeJe3a, r) cepeodpa.

10. Haiinure BBIpa)keHUE JUISI MTHOBEHHOT'O 3HAYCHUS TOKA B IEMH ¢ KOHIEHCATOpOoM eMKOoCcThio C=1 Mk®d, KOTO-
PBIN IOJIKITIOYEH K HCTOYHHUKY TlepeMeHHoro HanpspkeHus 220 B, vactoroit 100 I'm.
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MunucrtepcTBo Tpancnopta Poccniickoii @enepauuu
DenepanbHOE aTEHTCTBO KeJIe3HOO0POKHOT0 TPAHCIOpPTAa
DenepanbHOe rocyIapcTBeHHOE 0I0KeTHOe 00pa3oBaTeIbHOe
yupexxaeHue BhIcLIero 06pa3oBaHus
«[IpuBoMKCKHIT TOCYAAPCTBEHHBIH YHUBEPCUTET MyTel COOOIIeHH S

Paccmotpeno: JK3aMeHaAllMOHHBIH OuJier Ne 6 YT1Bepxkaato:
Ha 3aceJaHUHU [IUKJIOBON KOMUCCHU MO JUCLUIITUHE Hauanpauk yyeOHOTO OoTAETA
o0wenpoeccnoHanbHbIX U MaTeMaTH- OI1.02. DyIeKTPOTeXHHKA U JIEKTPOHUKA ®.11.0.
YEeCKUX TUCLMIUIMH JUI CHIELIMANbHOCTU « » 20
IIporokon Ne 23.02.01 Opranuzanus NepeBo3oOK U yrpas-
oT«__ » 20 1. JIeHWEe Ha TpaHCTOpTe (10 BHIAM)
IIpencenarens LIK I'pynmsr

©.1.0.

B 3amanusix Nel-Ne9 HeoOxouMo BEIOpaTh MpaBHIILHBIA OTBET, 3aITMCaTh OYKBY oTBeTa; B Nol(-pemuts 3amady.

1. MomHOCTh ABUTATENS MOCTOSTHHOTO TOKA 2,5 KBT. [lone3nas MomrHOCTh, OTAaBaeMas B Harpy3ky, 1,8 kBT. Omn-
penenure KIIJ[ naBurarens.
a) 0,8; 0) 0,72; B) 0,6; 1) 0,85.

2. B aneKTpruyecKylo Lenb NapajljieIbHO BKIOYEHBI I1Ba pe3uctopa ¢ conpotusieHueM 10 Om u 150 Om. Hampsi-
»kenue Ha Bxoje 120 B. Onpenennrte TOK Ha HEPa3BETBICHHOM YYaCTKE.

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

3. B kakux citydasx NpUXOAUTHCS IMPUMEHSTH MapajuIeIbHOE COSTUHEHNUE KOHIEHCATOPOB?
a) JUTsl TOJTydeHUs OOJIBIINX EMKOCTEH;

0) JuIs1 yIydIeHus 3anaca NpOYHOCTH U30JISAIMH KOHJICHCATOPA;

B) JUTSI IOJMYYCHUS Maoil EMKOCTH.

4. Ilpn KakoM HampsDKEHUU BBITOJHEE MEepelaBaTh JIEKTPHUECKYIO SHEPIHI0 B JHMHUU 3JIEKTpoIepenad NpH 3a-
JaHHON MOIIHOCTH?
a) IOHW)KEHHOM; 0) MOBBIICHHOM; B) 0€3pa3inyHO; T) 3HaueHue HampsokeHus yreepxkaeHo [OCTom.

5. Kongencartop eMkocThio C MOAKIIOYEH K UCTOYHUKY CUHYCOMIAIBHOIO TOKAa. Kak M3MEHUTCS TOK B KOHJEHCA-
TOpe, €CITM YaCTOTy CHHYCOHMIaThHOTO TOKa YMEHBIIUTH B 3 pa3a?
a) YMEHBIITUTCS B 3 pasa; 0) yBenuuMTCA B 3 pa3a; B) YBEJIMYHUTCA B 9 pa3; TI') OCTAHETCS HEU3MEHHOM.

6. [lonnas motpebnsiemast MoIIHOCTE Harpy3ku S= 250 kBA, a aktuBHas moutHocts P= 200 kBt. Onpenenure xo-
3G GUIHUEHT HATPY3KH.
a) cos ¢=0,75; 0) cos ¢ = 0,35; B)cos =0,55; T1)cos¢p=0,8.

7. B cumMeTpuyHoOii TpexdazHoii neny JuHeHbIH Tok 2,2 A. Paccunraiite (a3HbIi TOK, €CIM HArpy3ka coeIMHeHa
«TPEyroJIbHUKOM.
a)2,2 A; 0) 1,27 A; B) 3,8 A; r) 2,5 A.

8.YkaxuTe noJIPHOCTh HAIIPSDKEHUS Ha SMUTTEPE U KOJJICKTOPE TPAH3UCTOPa TUIa N-P-N.
a) IJIIoC, IDTF0C;  0) MHUHYC, TUTIOC; B) TUTIOC, MUHYC; I') MUHYC, MUHYC.

9.Kakum 00pa3oM 371€MEHTbI MHTETPAIbHOM MUKPOCXEMBI COSAMHSIOT MEXTy CO00#i?
a) HaIbIJICHUEM 30JIOTHIX WM aJIOMHUHHUEBBIX JTOPOKEK Yepe3 OKHA B MACKE;

0) maiikoil Ja3epHBIM JTyUIOM;

B) TEPMOKOMIIPECCHEH;

T') BCEMH MEPEUNCIICHHBIMU METOJIAMH.

10. Kakast MOIIHOCTBh pacXoyeTcsl B COCUHUTENbHBIX MPOBOAAX, €CIIM HalpsbkeHue Ha Harpyske 80 B, a Tok B
nenu 40 MA? Dnekrpudeckas 1enb noakirodeHa K uctogauky ¢ 31C E =100 B u BHyTpeHHUM CONPOTHBICHHEM
=50 OMm.
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MunucrtepcTBo Tpancnopta Poccniickoii @enepauuu
DenepanbHOE aTEHTCTBO KeJIe3HOO0POKHOT0 TPAHCIOpPTAa
DenepanbHOe rocyIapcTBeHHOE 0I0KeTHOe 00pa3oBaTeIbHOe
yupexxaeHue BhIcIIero 00pa3oBaHus
«[IpuBoMKCKHIT TOCYAAPCTBEHHBIH YHUBEPCUTET MyTel COOOIIeHH S

Paccmotpeno: JK3aMeHaAllMOHHBIH OuJier Ne 7 YT1Bepxkaato:
Ha 3aceJaHUHU [IUKJIOBON KOMUCCHU MO JUCLUIITUHE Hauanpauk yyeOHOTO OoTAETA
o0wenpoeccnoHanbHbIX U MaTeMaTH- OI1.02. DyIeKTPOTeXHHKA U JIEKTPOHUKA ®.11.0.
YEeCKUX TUCLMIUIMH JUI CHIELIUANbHOCTH « » 20 T
IIporokon Ne 23.02.01 Opranuzanus NepeBo3oOK U yrpas-
oT«__ » 20 1. JIeHWEe Ha TpaHCTOpTe (10 BHIAM)
IIpencenarens LIK I'pynmsr

©.1.0.

B 3amanusx Nel-Ne9 HeoOxomumo BEIOpaTh MPaBUIIBHBIN OTBET, 3anucaTh OYKBY oTBeTa; B NelO-pemuTh 3amauy.
1. Onpeaenuth CONPOTUBIICHUE JIAMITBI HAKATUBAHUs, €clid Ha Helt Hanncano 150 Bt u 220 B.
a) 423 Owm; 0) 243 Owm; B) 647 Owm; r) 323 Om.

2. [IBa ucroununka uMeroT oguHakosbie DJIC 1 TOKH, HO pa3Hble BHYTPEHHUE CONPOTUBIEeHUS. Kakoii n3 ncTouHu-
KkoB uMeet Oonbiuii KIT/?

a) KI1J] ncTo4HrKOB paBHEI;

0) MICTOYHHK C MCHBIINM BHYTPEHHUM COTIPOTHUBICHUEM;

B) HCTOYHHK C OOJIBIIUM BHYTPEHHHM COIIPOTHBIICHHUEM.

3. Onpenenuth TOK lg MOAXOAAIIMI K Y37y IIEHH MOCTOSHHOT'O TOKA, €CJIM TOKH B BeTBAX: |3 = -2 A, I, =4 A,
I3=6A,1,=-4A,I5=1A.
a) 15 A; 0)5A; B) -5 A; r)-15 A.

4. AMruntyaa cuHyconansHoro Hanpsbkenust 100 B, nayansHas dasza o= - 60°, yacrora 50 'n. 3anummure ypas-
HEHHE MTHOBEHHOTO 3HAYECHUSI ATOTO HANIPSHKECHHSL.

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

B) U=100 sin (341t-60°); ) u=100 cos (314t + 60°).

5.CummeTpuyHas Harpyska coeluHeHa TpeyronbHukoM. Ilpum m3mepenun (a3HOro TOKa aMmepMmerp Mokasail -
10 A. Haiinure TOK B TMHEHHOM IIPOBOJE.
a)l0A; ©0)17,3A; B)14,14A; 1)20A.

6. JlaMITbI HaKaTMBaHUS C HOMUHAIBHBIM HarnpsbkeHrneM 220 B BKITIOYarOT B Tpex(a3Hyro ceTh ¢ HanpspkeHueM 220
B. Onpenenuts cxeMy COeTMHEHHS JIaMIl.
a) TPEXTIPOBOAHOMN 3BE3/I0M; ) YETHIPEXIIPOBOTHON 3BE3/I0;  B) TPEYTOIHHUKOM.

7. UeM NpUHIUIHAIBLHO OTJINYAETCS aBTOTpaHCGOpMaTOPhI OT TpaHchopmaTopa?
a) MaJbIM KO3 GHUIIMEHTOM TpaHCHOPMAITUH;

0) BO3MOXHOCTBIO M3MEHeHMsI KodhduiimeHTa TpanchopMalny;

B) DJIEKTPHYECKUM COSITMHEHHEM MEPBUYHOIN U BTOPHYHOM IICTICH.

8. UTo sBNsETCS KaTOI0M BaKyyMHOTO (hoTORIIeMeHTa?
a) HUKEJIMHOBAs POBOJIOKA;

0) myIeHKa U3 TOJIIIPOBOAHMKOBOIO MaTepHaa;

B) TOHKHH CJIOH IEIOYHO3EMEILHOTO METala.

9. dynknMoHANBHBIH 0510k OBM mipeiHazHaueHHBIH 1 XpaHEeHHss OCHOBHOTO MaccHBa HH(OpMAIIUK Ha3bIBAETCS:
a) oIlepaTUBHOE 3aIIOMHIHAIOIIECE YCTPOHCTBO;  0) YCTPONCTBO YIIPABICHIS;
B) apr(METHUECKOE YCTPOUCTBO; I') BHEIIHEE 3allOMUHAIOLIEE YCTPOHCTBO.

10. K tpexdaszHoii cetn ¢ nmuHEHHBIM HanpsoxkeHueM 127 B moaxmrodeHa cHMMeETpHYHas Harpy3ka, akTHBHOE CO-
MPOTHUBJICHNE KOTOpOH B Kaxkaoi ¢aze 110 Om, a ungyktusaoe 60 OMm. Haiinnrte dasHble TOKM 1 HaNpsDKEHHUS TPU

BKJIFOUCHUU HAI'PY3KU KTPCYT! OJILHUKOM)?
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MunucrtepcTBo Tpancnopta Poccniickoii @enepauuu
DenepanbHOE aTEHTCTBO KeJIe3HOO0POKHOT0 TPAHCIOpPTAa
DenepanbHOe rocyIapcTBeHHOE 0I0KeTHOe 00pa3oBaTeIbHOe
yupexxaeHue BhIcIIero 00pa3oBaHus
«[IpuBoMKCKHIT TOCYAAPCTBEHHBIH YHUBEPCUTET MyTel COOOIIeHH S

Paccmotpeno: JK3aMeHaAlMOHHBIH Ouiier Ne 8 YT1Bepxkaato:
Ha 3aceJaHUHU [IUKJIOBON KOMUCCHU MO JUCLUIITUHE Hauanpauk yyeOHOTO OoTAETA
o0wenpoeccnoHanbHbIX U MaTeMaTH- OI1.02. DyIeKTPOTeXHHKA U JIEKTPOHUKA ®.11.0.
YEeCKUX TUCLMIUIMH JUI CHIELIMANbHOCTU « » 20 T
IIporokon Ne 23.02.01 Opranusarst epeBo30K U yrpas-
oT«__ » 20 1. JIeHWEe Ha TpaHCTOpTe (10 BHIAM)
IIpencenarens LIK I'pynmsr

©.1.0.

B 3amanusix Nel-Ne9 HeoOxouMo BEIOpaTh MpaBHIILHBIA OTBET, 3aITMCcaTh OYKBY oTBeTa; B Nol(O-pemuth 3amady.

1. Kakoe 13 NpUBEICHHBIX YTBEPKJACHUI HE COOTBETCTBYET IMOCIICIOBATCIPHOMY COCJIMHEHUIO BETBEH MPH MOCTO-
SIHHOM TOKe?

a) TOK BO BCEX JIEMEHTAX IIEMH OJNHAKOB;

0) HaNPsHKEHNE HA 3Q)KMMaXx I PaBHO CYMME HAITPSDKEHUH Ha BCEX €r0 yYacTKax;

B) HAINPSDKCHHE HA BCEX JIEMEHTAX [EMH OJIMHAKOBO U PABHO 10 BETUYMHE BXOJHOMY HAIPSIKCHHUIO.

2. Tpu pe3uctopa: R; =8 OM, R, =4 Om, R3= 6 OM coenrHeHbI MOCIEA0BATENFHO U BKIIOUEHBI B 3JIEKTPUUECKYIO
ceTb. Ecniu HanpsbkeHue Ha pe3uctope R; paBHo 12 B, To HanpskeHHE 3IEKTPUYECKON CETH PaBHO:
a) 30 B; 0) 24 B; B) 36 B; r) 16 B.

3. Ilpu mocnenoBaTenbHOM COEIMHEHUH PE3UCTOpa, KaTyIIKH HHAYKTUBHOCTH, KOHAEHCATOpa 0Ka3ajloch, YTO TOK
OMEPEkKaeT HAMPSIKEHUE HA HEKOTOPBIA yroi. YTO MOKHO CKa3aTh O XapakTepe Harpys3ku?

a) mpeo01agaeT eMKOCTHOE CONPOTHUBIICHHE;

0) npeobnafaeT HHAYKTHBHOE COIIPOTHBIICHHE;

B) npeobiaiaeT akTUBHOE CONPOTHUBIICHHE, & MHIYKTUBHOE M EMKOCTHOE COIPOTUBIICHUS PaBHBI.

4. Kak u3MEHHUTCSI WHIYKTHBHOE COMPOTHUBJICHUE C YMEHbBILICHHEM ITeproaa’?
a) HE MIBMEHUTCS;  0) YMEHBIIUTCS;  B) YBEIHYHTCS.

5.Hanpsbkenue Ha 3a)KUMax IEMU ¢ PE3UCTHBHBIM JJIEMEHTOM HM3MEHsieTcs 1o 3akoHy: u=100 sin(314+30°). Onpe-
JIeTTTe 3aKOH U3MEHEHHMs ToKa B 1enw, eciii R=20 Owm.

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

B)i= 3,55sin (314t +30°; r)i=23,55sin 314t.

6. JIuHelHbIl TOK paBeH - 2,2 A. HaiinuTe Qa3HbIil TOK, €CIIM CUMMETPHYHAS HArpy3Ka COeTMHEHA «3BE3/I0M.
a)22A; ©0)127A; B)38A; r) 2,5 A.

7. B tpexdaznyto ceth ¢ nmHeiiHbIM HanpsokeHueM 380 B BirouaroT TpexdasHblii [BUTaTE b, KOXK/as U3 00MOTOK
koToporo paccuutana Ha220 B. Kak cnemyer coequHUTE 0OMOTKH JIBUTATENS?

a) «TPEYTOIBLHUKOM; 0) «3Be310i»;

B) JIBHTATeJIb HEJIb3sI BKJIIOYATh B 3Ty CETh; T) MOXKHO TPEYTOJIbHHUKOM, MOYKHO 3BE3/I0M.

8.YKakuTe NOJISIPHOCTH HANPSDKEHUS HA SMUTTEPE U KOJJIGKTOPE TPaH3UCTOpa THIa p-N-p.
a) IJIIOC, TIJTIOC; 0) MHHYC, IIJTIOC; B) TUTIOC, MHUHYC; T') MUHYC, MUHYC.

9. DneKTpOHHBIE YCTPOHCTBA, NPEe0oOPas3yIoIIne MOCTOSHHOE HANPsDKEHUE B IEPEMEHHOE HAIPSHKEHHE, Ha3bIBAIOT-
csl:
a) BBIIPSIMUTEISIMH; 0) WHBEpTOpaMH; B) CTaOMIINTPOHAMU; ) GUIBTpaMH.

10. YUemy paBHO oOI11€€ COMPOTUBICHNE IIETH U3 8 MOCIEN0BATEIHHO COEAMHEHHBIX PE3UCTOPOB, €CIIU COMPOTHB-
JeHrne Kaxaoro u3 Hux Ha 50 Om Oomblie MpeasIIyIIero, a COMPOTHUBIEHHE mepBoro pesuctopa R;=200 Om?

Haiitu HanpsbkeHne Ha BOCbMOM pe3uctope Rg , ecnu Hanpspbkenue nutanus uenu 220 B.
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MunucrtepcTBo Tpancnopta Poccniickoii @enepauuu
DenepanbHOE AaTEHTCTBO KeJ1e3HOI0POKHOT0 TPaHCHOpTa
DenepanbHOe rocyIapcTBeHHOE 0I0KeTHOe 00pa3oBaTeIbHOe
yupexxaeHue BhIcIIero 00pa3oBaHus
«[IpuBoMKCKHIT TOCYAAPCTBEHHBIH YHUBEPCUTET MyTel COOOIIeHH S

Paccmotpeno: JK3aMeHaAllMOHHBIH OuJier Ne 9 YT1Bepxkaato:
Ha 3aceJaHUHU [IUKJIOBON KOMUCCHU MO JUCLUIITUHE Hauanpauk yyeOHOTO OoTAETA
o0wenpoeccnoHanbHbIX 1 MaTeMaTH- OI1.02. DyIeKTPOTeXHHKA U JIEKTPOHUKA ®.11.0.
YEeCKUX TUCLMIUIMH JUI CHIELIMANbHOCTU « » 20 T
IIporokon Ne 23.02.01 Opranuzanus NepeBo3oOK U yrpas-
oT«__ » 20 1. JICHWE Ha TpaHCIopTe (110 BUIaM)
IIpencenarens LIK I'pynmsr

©.1.0.

B 3amanusix Nel-Ne9 HeoOxouMo BEIOpaTh MpaBHIILHBIA OTBET, 3aITMCaTh OYKBY oTBeTa; B Nol(-pemuts 3amady.

1. ITo kakOMy 3aKOHY MOXXHO OTPEIENUTh CHITY, C KOTOPO MarHUTHOE T0JIe IUCTBYET Ha MMPOBOAHHUK C TOKOM?
a) 3akoHy Oma; 0) 3axkoHy AMriepa; B) 3akoHy Jxoyns-Jlenma; r) 3axkony Kymnona.

2. Kaxoe u3 mpuBeIeHHBIX YTBEPKACHNUH HE COOTBETCTBYET MapaieIbHOMY COSAMHEHUIO BETBEH MPH TIOCTOSTHHOM
TOKE?

a) TOK B IOJBOJISIIICH IIEMTH paBeH CYMME TOKOB BO BCEX AJIEMEHTAX IIEIH;

0) HaNpsHKEHHUE Ha 3a)KMMax I PaBHO CyMME HAITPSDKEHUH Ha BCEX €r0 yyacTKax;

B) HaNpsDKEHHE Ha BCEX DIIEMEHTaX I OJUHAKOBO M PABHO IO BETMYUHE BXOAHOMY HAIPSKEHUIO.

3. Onpenenuth 00I€e COMPOTUBIICHUE LIS MTPH MapaJUICIbHOM COCIUHCHHUH 2-X TIOTPEOUTENICH, COPOTUBIICHHUE
kotopbix mo 100 Om?
a) 200 Owm; 6)500Om; B)10OM; T1)0,2O0M.

4. MomHOCTh ABUTaTeNsl NOCTOSIHHOTO Toka 1,5 kBT. Ilone3Hass MouiHOCTh, OTHaBaeMas B Harpy3ky, 1,125 kBrT.
Onpenenute KII/[ nBurarens.
a) 0,8; 0) 0,75; B) 0,7; r) 0,85.

5.Katymka ¢ ”HAYKTUBHOCTBIO L HOAKIIIOYEHA K HCTOUHUKY CHHYCOMAAIBHOTO HanmpsoKeHus. Kak u3MeHuTcst Tox
B KaTyIIKe, €CJI YacTOTa UCTOYHMKA YBEIUYHUTCS B 3 pasza?
a) YMEHbBIIUTCS B 3 pasza; 0) yBenuuurcs B 3 pasa; B) yBeIHuuTCs B 9 pas; ') HE U3MEHHTCS.

6. OOMOTKH TpeX(i)a3HOFO réHepaTopa COCANHCHBI «3B63Z[Ofl». CKOJIBKO JIMHEHHBIX IpoOBOJOB TOAXOAUT K I'CHC-

patopy?
a) 3; 0) 4; B) 2; r) 6.

7.Kakoii pexxum paboTsl TpanchopMaTopa Mo3BOJISIET ONpeenTh Koddduiment rpanchopmanun?
a) peXHM Harpys3Ku; 0) pexHM XOJIOCTOTO XOAa;
B) PEXHUM KOPOTKOTO 3aMBIKaHHS; ) HU OJIUH U3 NIEPEUNCICHHBIX.

8. Kak u3MeHHTCs 4acToTa BpallleHHsi MArHUTHOTO TOJISl TIPY YBETMUSHHUH Tap MOJIF0OCOB aCHHXPOHHOTO Tpexdas-
HOTO JIBUTaTess?
a) YBEIIUMIHUTCS; 0) yMEHBIITUTCS, B) OCTaHETCs TPEXKHEH.

9. Kak Ha3bIBAIOT CPEAHUI CIION Y OUIOISPHBIX TPAH3UCTOPOB?
a) CTOK; 0) UCTOK; B) 0a3a; T') KOJUIEKTOP.

10. K tpexdasznoii cetn ¢ nuHeiHbIM HanpsoxerneM 220 B moaxmrodeHa ciMMeTpUyHasi Harpy3ka, akTHBHOE CO-

MPOTHUBJIEHHE KOTOpoi B Kaxnoi ¢aze 180 Om, a emxoctHoe 150 Om. Haiitu QasHble TOKM U HANPSHKCHUS TPH
BKJIFOUEHUH Harpy3Ku «3Be370M»?
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MunucrtepcTBo Tpancnopta Poccniickoii @enepauuu
DenepanbHOE aTEHTCTBO KeJIe3HOO0POKHOT0 TPAHCIOpPTAa
DenepanbHOe rocyIapcTBeHHOE 0I0KeTHOe 00pa3oBaTeIbHOe
yupexxaeHue BhIcLIEero 06pa3oBaHus
«[IpuBoMKCKHIT TOCYAAPCTBEHHBIH YHUBEPCUTET MyTel COOOIIeHH S

Paccmotpeno: JK3aMeHalIMOHHBII Ouiter Ne 10 YT1Bepxkaato:
Ha 3aceJaHUHU [IUKJIOBON KOMUCCHU MO JUCLUIITUHE Hauanpauk yyeOHOTO OoTAETA
o0wenpoeccnoHanbHbIX U MaTeMaTH- OI1.02. DyIeKTPOTeXHHKA U JIEKTPOHUKA ®.11.0.
YEeCKUX TUCLMIUIMH JUI CHIELIMANbHOCTU « » 20 r.
IIporokon Ne 23.02.01 Opranuzanus NepeBo3oOK U yrpas-
oT«__ » 20 1. JIeHWEe Ha TpaHCTOpTe (10 BHIAM)
IIpencenarens LIK I'pynmsr

©.1.0.

B 3amanusix Nel-Ne9 HeoOxouMo BEIOpaTh MpaBHIILHBIA OTBET, 3aITMCaTh OYKBY oTBeTa; B Nol(-pemuts 3amady.

1. B anexTprdecKyro memb mapaiellbHO BKIIIOUEHBI 1Ba pe3uctopa ¢ conporusierneM 20 Om m 80 Om. Hamps-
xenne Ha Bxozxe 120 B. Ompenennrte TOK Ha HEPA3BETBICHHOM YJacTKe.
a) 1,2 A; 0) 0,83 A; B) 7,5 A; r) 6 A;

2. B snexkTpuueckoil cxeme ABa PE3UCTUBHBIX AJIEMEHTA COCAUHEHBI OCIEA0BATENIbHO. UeMy paBHO HANPSKEHUE
Ha Bxoje mpu cuie Toka 0,1 A, ecmu Ry = 100 Om; R, =200 Om?
a) 10 B; 6)300B; B)3B; r) 30B.

3. Ilpu kakoii cuiie TOKa BBITOJHEE MIEPEIaBaTh JICKTPUUYCCKYIO SHEPTUIO B JIMHUU 3JICKTPOIepeay MPH 3aJaHHON
MOIITHOCTH?
a) MaJIoi; 0) OOJIBIIOI; B) 6€3pa3mu4HoO.

4. Kak uzMeHurcs HaIlpsKEHUE Ha BXOAHBIX 3aKUMax SHCKTpHHCCKOﬁ ICIIU ITOCTOSHHOT'O TOKAa C aKTUBHBIM 3JIC-
MEHTOM, €CITU MapajuieIbHO UCXOJHOMY 3JICMEHTY BKIIFOUHUTD €Il OJMH dJICMEHT?
a) He M3MEHUTCST; 0) yMEHBIINTCS, B) YBEJIMUNTCS; T) IJIs OTBETa HETOCTATOYHO JaHHBIX.

5. Llenb IepeMEHHOTO TOKa COAEPXHT KaTYIIKy HHIYKTUBHOCTH. Kak m3MeHseTcs no ¢a3e TOK W HampsuKeHHe B
9TOM 1enu?

a) TOK OIlepeKaeT HaIpsbKEHUe Ha yrol 1/2;

0) HanpsbKEHUE M TOK COBIAAAIOT 10 da3se;

B) HaIIPSDKEHUE ONEPEeKaeT TOK Ha yroi m/2.

6. Onpeaenurte mepUoJ] CUTHANIA, €CIIM YacToTa CUHycouaanpHoro Toka 400 .
a) 400 c; 0) l,4c; B) 0,0025 c; r) 40 c.

7. B cummMeTpuyHoii TpexdaszHoli neny JIMHeHHbIH Tok 2,2 A. Paccunraiite da3Hblil TOK, €clii Harpy3Ka coelMHeHa
«TPEyroJIbHUKOM.
a)2,2 A; 0) 1,27 A; B) 3,8 A; r) 2,5 A.

8. OO0MoTKM Tpex(ha3HOro reHepaTopa COSAUHEHBI «3Be3/101». CKOJIbKO HEHTPAIbHBIX MPOBOJOB IMOIXOAMT K
reHeparopy?
a)3; 06)4; B)2; 1)1

9.B 1oJieBbIX TPaH3UCTOPAX AIEMEHT, OT KOTOPOTO JBHKYTCS 3apsi/ibl, HA3bIBACTCS:
a) CTOK; 0) UCTOK; B) 3aTBOD; I') KaHaJ ¢ BEICOKOH MPOBOAMMOCTBIO.

10.CuHyCcOHIATBHO U3MEHSIIOIINECS TOKH MPEICTABICHBI CIICAYONMMH BhipakenusiMu 1;=0,55in(314t+45°),
1=0,8sin(314t+90°). Onpenenure npu MOMOIIY BEKTOPHON TarpaMMBbl OOLIHI TOK (AeHCTBYIOIIEE 3HAUCHHE).
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MunucrtepcTBo Tpancnopta Poccniickoii @enepauuu
DenepanbHOE aTEHTCTBO KeJIe3HOO0POKHOT0 TPAHCIOpPTAa
DenepanbHOe rocyIapcTBeHHOE 0I0KeTHOe 00pa3oBaTeIbHOe
yupexxaeHue BhIcIIero 00pa3oBaHus
«[IpuBoMKCKHIT TOCYAAPCTBEHHBIH YHUBEPCUTET MyTel COOOIIeHH S

PaccmoTtpeno: Jx3aMeHANMOHHBII OmiteT Ne 11 YTBepxkato:
Ha 3aceJaHUHU [IUKJIOBON KOMUCCHU MO JUCLUIITUHE Hauanpauk yyeOHOTO OoTAETA
o0wenpoeccnoHanbHbIX U MaTeMaTH- OI1.02. DyIeKTPOTeXHHKA U JIEKTPOHUKA ®.11.0.
YECKUX JUCLUIIHH JUI CHIELIMANbHOCTU « » 20 T
IIporokon Ne 23.02.01 Opranuzanus NepeBo3oOK U yrpas-
oT«__ » 20 1. JIeHWEe Ha TpaHCTOpTe (10 BHIAM)
IIpencenarens LIK I'pynmsr

©.1.0.

B 3amanusix Nel-Ne9 HeoOxouMo BEIOpaTh MpaBHIILHBIA OTBET, 3aITMCaTh OYKBY oTBeTa; B Nol(-pemuts 3amady.

1.Kakoi1 u3 mpoBOJIOB OJIMHAKOBO JUaMETpa U JIJTMHBI CUJIbHEE HArPEeBaeTCsd — MEIHBIM WIIM CTAIHHOM IIPU OHOU U
TOH ke criie Toka? Y IeapHoe CONpOoTHUBIIeHNe Meau - 1,7 - IO'BOM-M, cramu - 12 - 10°%0mm.

a) MEIHBIH; 0) cTaJIbHOIA; B) 00a MPOBO/Ia HATPEBAIOTCS OJJUHAKOBO;

T') HY KaKO# W3 MPOBOIOB HE HAarpeBaeTCsl.

2.0npenenuTs odlee CONMPOTHBICHHUE TETH MPH MapalieIbHOM COeIMHEHUH 2-X MOTpeOuTeNne, COMpOTHBICHUE
KOTOpPBIX 10 50 Om?
a) 1000m; ©6)500M; B)250M; T1)0,20M.

3. Kakoii cioco0 coeiMHEeHUsI HICTOYHUKOB TIO3BOJISET YBEIUYUTh HANPsKEHUE?
a) IMoCIe0BaTEFHOE COeNMHEHNEe; 0) mapaielbHOe COSTUHEHNEe; B) CMEIIaHHOE COSAMHEHUE;
T') HU KaKO# W3 MepPEeunCIeHHBIX CIIOCO0OB.

4. VxaxxuTe napameTp epeMeHHOro TOKa, OT KOTOPOT'0 3aBUCUT HHAYKTUBHOE COIPOTHUBIICHNE KATYILIKH.
a) IeificTByolee 3HAYEHUE TOKA; 0) HadanpHAA (haza TOKa,
B) IIEpUOJ IEPEMEHHOT0 TOKa; I') MakCHUMalbHOE 3HaUe€HUE TOKa.

5. Ilonnas motpebnsemas MomHOCTh Harpy3ku S= 140 kBA, a aktuBHas momuaocTh P= 105 kBT. Onpenenure xo-
3¢ HUIMEHT HArpy3KH.
a) cos ¢=0,75; 6) cos=0,35; B)cosp=0,55; r1)cose=0,9.

6. B tpexdaznyto cets ¢ muHeitHBIM HanpspkeHHeM 380 B BurrouaroT Tpexga3HbIid JBUTATENb, KAXKIas U3 00MOTOK
koToporo paccuutana Ha 220 B. Kak cieayeT coelMHUTh OOMOTKH JBUTATENIsA?

a) TPEYTOILHUKOM; 0) 3Be31101; B) JIBUTATEIh HEJB3S BKIIIOYATh B 3Ty CETh;

I') MOXHO TPEYTOJIbHUKOM, MOKHO 3B€3/10H.

7. YacToTa BpallleHUs MarHUTHOTO MOJIsi aCUHXpOHHOro apuratesis 1200 o6/mun. YacTora BpaiieHus poropa
1150 o6/MuH. OmpeieNnuTh CKOIbKECHHE.

a) 40; 0) 0,4; B) 4; r) 0,04.

8. CKONBKO p-n MEpEexXo]I0B y THpUCTOPA?
a) OJTUH; 0) nBa; B) TpH; T) 4eThIpe.

9. YrpapnsieMble BBIPSIMHUTENN BBITIOIHSIOTCS Ha Oase:
a) IMO/I0B; 0) TOJIEBBIX TPAH3UCTOPOB; B) OUIOJAPHBIX TPAaH3HUCTOPOB; I') THPHUCTOPOB.

10. Haliaure BhIpaskeHHUE JJi1 MTHOBEHHOT'O 3HAYCHMS TOKA B ICMHM C KaTyIKON uHaykTuBHOCTRIO L= 0,4 I'H, KO-
TOpas NOJKI0YEHa K ICTOYHHUKY IlepeMeHHoro HanpsbkeHus 220 B, vactoroit 50 I'm.
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MunucrtepcTBo Tpancnopta Poccniickoii @enepauuu
denepanbHOE AaTEHTCTBO KeJI€3HOI0POKHOT0 TPaHCHOPTa
DenepanbHOe rocyIapcTBeHHOE 0I0KeTHOe 00pa3oBaTeIbHOe
yupexxaeHue BhIcIIero 00pa3oBaHus
«[IpuBoMKCKHIT TOCYAAPCTBEHHBIH YHUBEPCUTET MyTel COOOIIeHH S

Paccmotpeno: JK3aMeHaAMOHHBIH Outer Ne 12 YT1Bepxkaato:
Ha 3aceJaHUHU [IUKJIOBON KOMUCCHU MO JUCLUIITUHE Hauanpauk yyeOHOTO OoTAETA
o0wenpoeccnoHanbHbIX U MaTeMaTH- OI1.02. DyIeKTPOTeXHHKA U JIEKTPOHUKA ®.11.0.
YEeCKUX TUCLMIUIMH JUI CHIELIMANbHOCTU « » 20 T
IIporokon Ne 23.02.01 Opranuzanus NepeBo3oOK U yrpas-
oT«__ » 20 1. JIeHWEe Ha TpaHCTOpTe (10 BHIAM)
IIpencenarens LIK I'pynmsr

©.1.0.

B 3amanusix Nel-Ne9 HeoOxouMo BEIOpaTh MpaBHIILHBIA OTBET, 3aITMCaTh OYKBY oTBeTa; B Nol(-pemuts 3amady.

1. Kakoii 13 mpoBOJIOB OJIMHAKOBOI'O CEUEHHS M3 OJTHOTO M TOTO K€ MaTepuaia, HO pa3HOM JUIMHBI, CUJIbHEE Harpe-
BaeTCs IIPU OJJHOM U TOM K€ TOKe?

a) o0a MpoBOJIa HATPEBAIOTCS OJJMHAKOBO;

0) cuibHEee HarpeBaeTCs MPOBO OOIBIICH JTHHEL;

B) CHIJIbHEE HAarpeBaeTcs MPOBOJ MEHBIIIEH JITHHEI.

2. B snexTpuueckyo Ienb MOCIeI0BaTEIHHO BKIIOUEHBI JBa pe3uctopa ¢ conporuBieHueM 10 Om u 50 Om. Ha-
npsbxenue Ha Bxoge 120 B. Onpenenure TOk B Lenu.
a)0,5A; 0)2A; B)144A; rn4A.

3. DnekTpuyeckoe conportupiieHue yenopeueckoro tena 3000 Om. Kakoil TOK mpoXoAuT yepes3 HEro, ecliv YeIOBEK
Haxonautcd oA HampsbxkeHuem 380 B?
a) 190 MA;  0) 127 MA; B) 20 MA; r) 7,9 MA.

4. Kak u3MeHuTCs caBUT (a3 MeXIy HalpsDKEHHEM W TOKOM Ha KaTyIIKe MHIYKTUBHOCTH, eciii 00a e€ mapamerpa
(R u X)) onHOBpeMEHHO yBenuyarcs B ABa pa3a’?

a) YMEHBILIUTCS B JIBa Pa3a; 0) yBeq4HTCS B JIBa pasa;

B) YMEHBIIIUTCS B YETHIpE pasza; T) HE N3MEHHUTCS.

5. Kak u3meHuTcs mepuo]i CHHyCOMJaIbHOTO CUTHAJIA MPH YMEHBIIIEHWH YacTOTHI B 3 pa3a?
a) IepuoJ He U3MEHUTCS; 0) nepuoa yBeIn4yHuTCs B 3 pasa;
B) NMEPHO YMEHBIIUTCA B 3 pasa; I') IepUOA yBEIHUHUTCA B 9 pas.

6. CummMeTprYHasl Harpy3Kka cCOeIMHeHa «TpeyrojibHUKOM». JInHeliHoe Hampsbkenue paBHO 220 B. Haiigure das-
HOE HarpspKeHHE.
a) 127 B; 6)220 B; B)380 B.

7. JIuHelHbIN TOK paBeH - 2,2 A. PaccuunTaiite (a3HbIN TOK, €CITM CHMMETPUYHAS HATPYy3Ka COSAMHEHA «3BE3I0N.
a)2,2 A; 0) 1,27 A; B) 3,8 A; r)2,5A.

8. Y cuioBoro ogHodazHoro tpanchopmaropa HOMHHANIBbHOE HanpspbkeHue Ha Bxone 5000 B, na Boixozme 200 B.
Omnpenenuts K03GPULINEHT TpaHCHOPMALHH.
a) 25; 0) 0,04; B)4; r) 250.

9. ln1s BBIIPSAMIIEHUS TIEPEMEHHOTO HaNPSKEHUS TPUMEHSIOT:
a) omHO(a3HBIE BRIIPSMUTENH; 0) MHOTO(A3HbIEC BBINPSIMUTEIH;
B) MOCTOBBIE BBIITPSIMHUTEIH; T') Bce IIepeUrCIICHHBIE.

10. Kakast MOIIIHOCTbH pacxoyeTcsl B COeIMHUTEIBHBIX NMPOBOJIAX, €CIU HampsbkeHue Ha Harpyske 180 B, a Tok B
menu 50 MA? Dnektpuueckas 1enpb nojakiaodeHa K uctounuky ¢ J/1C E= 200B u BHyTpeHHHM COTIPOTHBICHHEM
= 40 OMm.
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MunucrtepcTBo Tpancnopta Poccniickoii @enepauuu
DenepanbHOE aTEHTCTBO KeJIe3HOO0POKHOT0 TPAHCIOpPTAa
®DenepanbHOe rocy1apcTBeHHOE 0I0KeTHOe 00pa3oBaTeIbHOe
yupexxaeHue BhIcIIero 00pa3oBaHus
«[IpuBoMKCKHIT TOCYAAPCTBEHHBIH YHUBEPCUTET MyTel COOOIIeHH S

Paccmotpeno: JK3aMeHaIMOHHBIH Omiter Ne 13 YT1Bepxkaato:
Ha 3aceJaHUHU [IUKJIOBON KOMUCCHU MO JUCLUIITUHE Hauanpauk yueOHOTO OT/IEA
o0wenpoeccnoHanbHbIX U MaTeMaTH- OI1.02. DyIeKTPOTeXHHKA U JIEKTPOHUKA ®.11.0.
YEeCKUX TUCLMIUIMH JUI CHIELIMANbHOCTU « » 20 T
IIporokon Ne 23.02.01 Opranuzanus NepeBo3oOK U yrpas-
T« » 20 T JIeHWEe Ha TpaHCTOpTe (10 BHIAM)
IIpencenarens LIK I'pynmsr

©.1.0.

B 3amanusix Nel-Ne9 HeoOxouMo BEIOpaTh MpaBHIILHBIA OTBET, 3aITMCaTh OYKBY oTBeTa; B Nol(-pemuts 3amady.

1. Kakoil U3 npoBOJIOB OJMHAKOBOW JUIMHBI U3 OJTHOTO U TOTO € MaTepuaja, HO pa3HOro JuaMmeTpa, MEHbIIEe Ha-
TpeBaeTcs Py OJHOM M TOM e TOKe?

a) o0a MpoBOJIa HATPEBAIOTCS OJJMHAKOBO;

0) MPoBOJI ¢ OOJIBITMM THAMETPOM;

B) TIPOBO/T C MEHBIIINM THAMETPOM.

2. [1sa pe3ucropa: R;= 10 Om, R,=5 OM coenuHeHBI OCICI0BATEILHO M BKIIFOUEHBI B 3JICKTPHUECKYIO ceTh. Eciun
HamnpspkeHue Ha pesuctope R, paBHo 10B, To HanpsbkeHUE 3JEKTPUUYECKOM CETH PaBHO:
a) 30 B; 0)24B; B)36B; r) 16 B.

3. B anekTpuyecKyo Lienb NapajuiesIbHO BKIKYEHBI 1Ba pe3uctopa ¢ conpotusieHuem 20 Om u 240 Om. Hampsi-
»keHue Ha Bxozae 120 B. Onpenenure TOK B KaXXIOM PE3UCTOPE.
a)6 Au2A; 0)0,17Au0,5A; B)6 Au05A; 1) 0,17Au2A.

4. Tlpu moceoBaTeIbHOM COSIMHEHUN PE3NUCTOpa, KaTyIIKH HHAYKTUBHOCTH, KOHAEGHCATOPA OKa3aJoCh, YTO TOK
OTCTaeT OT HaNPSDKCHUSI Ha HEKOTOPBIH yroil. UTo MOXKHO cKa3aTh O XapaKTepe Harpy3Ku?

a) mpeo01agaeT eMKOCTHOE CONPOTHUBIICHHE;

0) mpeobnaaeT MHIYKTHBHOE COMTPOTHUBIICHHUE;

B) IIpeo0JialacT aKTUBHOE CONPOTHUBIICHUE, @ HHIYKTHBHOE M EMKOCTHOE COTPOTHBIICHHS PaBHEL.

5. YKaxkuTe napamerp NepeMEeHHOr0 TOKa, OT KOTOPOTo 3aBUCUT EMKOCTHOE CONPOTHBIICHHE.
a) IeficTByIoNee 3HaUSHUE HATIPSDKEHUS; 0) HavanbHas (haza TOKa,
B) 4aCcTOTa MEPEMEHHOT0 TOKa; ') MaKCHMaJbHOE 3HAUYE€HUE TOKA.

6. Harpyska coeluHeHa «3Be310i». B kakoM citydae TOK B HyJIeBOM MpoBojie paBeH 07
a) IPH CUMMETPUYIHOMN HArpy3Ke; 0) Ipy HECUMMETPUYHOW Harpy3Ke.

7. B tpexdaznyto cets ¢ muHeitHBIM HanpspkeHueM 220 B BurrouaroT Tpexga3Hblil IBUTATelh, KaX1as u3 00MOTOK
KoToporo paccuntana Ha 127 B. Kak crnegyer coeMHUTS OOMOTKA JABUTATEIIS?

a) «TPEYTOILHUKOM; 0) «3Be3110i1»;

B) JIBUTATEJIb HEJI3S BKJIIOYATh B 3Ty CETh; I') MOXXHO TPEYTOJIbHIUKOM, MOKHO 3B€3/10H.

8. VKakuTe NOJISIPHOCTH HAMPSDKEHUS HA SMUTTEPE M KOJJIEKTOPE TPaH3UCTOpa THIa N-p-n.
a) IJIIOC, TIJTIOC; 0) MHHYC, IIJTIOC; B) TUTIOC, MHUHYC; T') MUHYC, MUHYC.

9. DnekTpoap! (hOTOPE3UCTOPA BHIITOTHEHBI U3:
a) Menu; 0) IUTaTHHBL, B) XKeJe3a; T) cepebpa.

10. K tpexdasnoii cetn ¢ nuHelHbIM HampsokeHreM 380 B monkiroueHa cMMMeETpUYHAsi Harpy3Ka, aKTUBHOE CO-
MPOTHUBJICHNE KOTOPOH B Kaxon Paze 250 Om, a emkoctHoe 100 Om. Haiinure daszHble TOKH M HANIPSHKCHUS TIPU

BKJIFOUCHUU HAI'PY3KU KTPCYT! OJILHUKOMY?

[IpenogaBarens ©.1.0.
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MunucrtepcTBo Tpancnopta Poccniickoii @enepauuu
DenepanbHOE aTEHTCTBO KeJIe3HOO0POKHOT0 TPAHCIOpPTAa
DenepanbHOe rocyIapcTBeHHOE 0I0KeTHOe 00pa3oBaTeIbHOe
yupexxaeHue BhIcIIero 00pa3oBaHus
«IIpuBoMKCKHUIA TOCYTAPCTBEHHBI YHUBEPCUTET MyTel CO00IIeHus

Paccmotpeno: JK3aMeHalIMOHHBII Ouiter Ne 14 YT1Bepxkaato:
Ha 3aceJaHUHU [IUKJIOBON KOMUCCHU MO JUCLUIITUHE Hauanpauk yyeOHOTO OoTAETA
o0wenpoeccnoHanbHbIX U MaTeMaTH- OI1.02. DyIeKTpPOTEeXHUKA H JIEKTPOHHUKA ®.11.0.
YEeCKUX TUCLMIUIMH JUI CHIELIMANbHOCTU « » 20 T
IIporokon Ne 23.02.01 Opranuzanus NepeBo3oOK U yrpas-
oT«__ » 20 1. JIeHWEe Ha TpaHCTOpTe (10 BHIAM)
IIpencenarens LIK I'pynmsr

©.1.0.

B 3amanusx Nel-Ne9 HeoOxomumo BEIOpaTh MPaBUIIBHBIN OTBET, 3aNucaTh OYKBY oTBeTa; B Nel(-pemuTh 3amauy.
1. B kakux ciydasx NpUXOAUTHCS IPUMEHATh MapajlIeIbHOE COETUHEHNE KOHIEHCATOPOB?
a) JUTSI TTOITy4deHMs OOJBIIIX eMKOCTEH;
0) IS ymydIIeHus 3amaca MpOYHOCTH H30JISIINH KOHISHCATOpa;
B) JJIS IOJIY4YEHUS Maoi EMKOCTH.

2. B 31eKTpUYEeCKON ceTU MOCTOSIHHOTO TOKA HAIpsDKEHUE Ha 3aKUMaX UCTOYHUKA 3JeKTposHepruu 35 B. Hamps-
KEHUE Ha 3aKkuMax noTpedutens 34 B. Onpenenuts NOTEpro HANPSHKCHUSI.
a) 1 %; 0) 2 %; B) 3 %; r) 4 %.

3. B anektpudeckylo 1ens Mocie 0BaTeabHO BKIIOYEHbI TP pe3ncTopa ¢ conpotusiaeHueM 10 Om, 120 Om u 110
Owm. Hampsxenue Ha Bxoae 120 B. Onpenenute TOK B LIETH.
a)40A; ©0)1A; BOSA; 1)2A.

4. CxeMa COCTOUT U3 OJTHOTO PE3UCTHUBHOIO 3JeMEHTa ¢ conpoTuBieHrneM R =55 Om. Hampspkenne Ha e€ 3axu-
Max u= 220 sin 628t. OnpeaenuTe MOKa3aHUS aMIIEPMETPa U BOJIBTMETPA.

a)l =4A, U=220B; 0)1=2,8 A, U=156 B;

B) | =2,8 A, U=220 B; r)l=4A, U=156B.

5. Kongencartop eMkocThio C MOAKIIOYEH K UCTOYHUKY CUHYCOMIAIbHOTO TOKa. Kak M3BMEHHUTCS TOK B KOHAEHCA-
TOpe, €CITM YaCTOTy CHHYCOHMIaThHOTO TOKa YMEHBIIUTH B 2 pa3a’?
a) YMEHBIIUTCS B 2 paza; 0) yBenuuutcs B 2 pasa; B) YBEJWYHTCS B 4 pa3a; T) OCTAHETCS] HEU3MEHHOM.

6. Jlamnpl HakanmUBaHUSA C HOMUHAIBHBIM HampspkeHneM 127 B BKIIOWaOT B Tpex(asHYI CeTh C HaNpsHKEHHUEM
127 B. OnpenenuTs CXeMy COSTUHEHUS JIaMII.
a) TPEXIPOBOTHON 3BE3]I0M; 0) 4EeThIPEXIPOBOHOMN 3BE3/101; B) TPEYTOJIHLHUKOM.

7. UeM NpUHIUIHAIBLHO OTJINYAETCS aBTOTpaHCGOpMaTOPhI OT TpaHchopmaTopa?
a) MaJbIM KO3 GHUIIMEHTOM TpaHCHOPMAITUH;

0) BO3MOXHOCTBIO M3MEHeHMsI KodhduiimeHTa TpanchopMalny;

B) DIEKTPHYECKUM COSITMHEHHEM MEPBUYHON U BTOPHYHOM IIETICH.

8. Kak m3MeHHTCS yacToTa BpalleHUs MArHAUTHOTO TIOJS TIPH YBEJIMUYEHUH Tap MOJFOCOB ACHHXPOHHOTO Tpexdas-
HOTO JIBUTATENS?
a) YBEITUIUTCS; 0) YMEHBITTUTCS; B) OCTaHETCSI IPEKHEM.

9. UTo siBrsieTca KaTOAOM BaKyyMHOTO (pOoTO3/IeMeHTa?
a) HUKEJMHOBAas MPOBOJIOKA,

0) MmyIeHKa 13 TOJTYIIPOBOAHMUKOBOTO MaTepHaa;

B) TOHKHH CJIOH IIEIOYHO3EMENBHOTO MeTaa.

10. Uemy paBHO oOI1iee CONPOTUBICHUE TIeTTH U3 14 ToClieIoBaTeIbHO COSIMHEHHBIX PE3UCTOPOB, €CIIN COIIPOTHB-
neHne Kaxzaoro u3 HuX Ha 30 Om Oosiblie MpeabIAyIIEro, a CONPOTUBIEHHE mepBoro pesuctopa R;= 300 Om?

Haiinute HanpspkeHune Ha JecaToM pesuctope Ryg , ecnu HanpsbkeHue nutanus uenu 220 B.

[IpenogaBarens ©.1.0.
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MunucrtepcTBo Tpancnopta Poccniickoii @enepauuu
®DenepanbHOE aTEHTCTBO KeJIe3HOI0POKHOTO TPAHCIIOPTA
DenepanbHOe rocyIapcTBeHHOE 0I0KeTHOe 00pa3oBaTeIbHOe
yupexxaeHue BhIcIIero 00pa3oBaHus
«[IpuBoMKCKHIT TOCYAAPCTBEHHBIH YHUBEPCUTET MyTel COOOIIeHH S

Paccmotpeno: JK3aMeHaAlIMOHHBII Ouiter Ne 15 YT1Bepxkaato:
Ha 3aceJaHUHU [IUKJIOBON KOMUCCHU MO JUCLUIITUHE Hauanpauk yyeOHOTO OoTAETA
o0wenpoeccnoHanbHbIX U MaTeMaTH- OI1.02. DyIeKTPOTeXHHKA U JIEKTPOHUKA ®.11.0.
YEeCKUX TUCLMIUIMH JUI CHIELIMANbHOCTU « » 20 T
IIporokon Ne 23.02.01 Opranuzanus NepeBo3oOK U yrpas-
oT«__ » 20 1. JIeHWEe Ha TpaHCTOpTe (10 BHIAM)
IIpencenarens LIK I'pynmsr

©.1.0.

B 3amanusix Nel-Ne9 HeoOxouMo BEIOpaTh MpaBHIILHBIA OTBET, 3aITMCaTh OYKBY oTBeTa; B Nol(-pemuts 3amady.

1. ITo kakoMy 3aKOHY MOXXHO ONPEIENUTh CHITy B3aMMOACHCTBUS 3apsiioB?
a) 3akony Oma; 0) 3akoHy Amriepa;  B) 3akoHy J[xoymsa-Jleana; 1) 3akoHy Kyrnmona.

2. Kakoii crioco0 coeHeHNsT HCTOYHUKOB MTO3BOJISIET YBEINYUTH HAIPsDKEHUE?
a) IMOCIe0BaTEFHOE COeNMHEHNE; 0) mapaiebHOe COSUHEHNEe; B) CMENIaHHOE COSAMHEHUE;
') HU KaKOH M3 MEPEUNCIICHHBIX CIIOCOOO0B.

3. MomHocTh ABUratTenis HOCTOSSHHOTO ToKa 2,6 kBT. Ilose3Hast MOIHOCTh, OTAaBaeMas B Harpysky, 2,2 kBt. On-
penemute KIIJ[ nBurarens.
a) 0,8; 0) 0,74; B) 0,7; r) 0,84.

4. Kak u3MeHHUTCS COBHT (ha3 MEXIy HalpsHKeHHEM M TOKOM Ha KaTyIIKe HHAYKTUBHOCTH, eciu 00a e€ mapamerpa
(R u X)) onHOBpeMEHHO yBenu4aTcs B TpH pasa?

a) YMEHBIIIUTCS B TP pa3a;  0) yBEIHUYUTCS B TPH pasa;

B) YMEHBIIIUTCS B ICBSTH pa3; T) HE N3MEHHUTCH.

5. Kak u3meHnTcs mepuoi CHHYyCOUJATHHOTO CUTHANA MTPU YMEHBIIIEHUH YacTOTHI B 2 pa3a?
a) Tepuoj He U3MEHUTCS, 0) mepuox yBenmu4uTcs B 2 pasa;
B) MIEPUOJ YMEHBIINTCA B 2 pa3a; T') MepHOJ YBEIHMUYHUTCS B 4 pasa.

6.CuMMeTprYHas Harpy3Ka coelMHeHa TpeyroilbHUKOM. [Ipu m3mMepenun Ga3zHoro Toka aMIepMeTp ImoKasai -
20 A. Haiigute TOK B JMHEHHOM IpoBOE?
a)l0A; ©6)11,6 A; B)34,6 A; T1)20A.

7. OOMOTKH TpeX(a3HOro reHepaTopa COSTUHEHBI «TPEYTOILHUKOMY. CKOJIKO HEUTPANTBHBIX MPOBOJOB MOJXO-
JIUT K TeHepaTopy?
a) 3; 0) 4; B) 2; r) 0.

8.Kaxkoii pexum paboTs! TpaHchopMaTopa Mo3BOJSIET ONpPeAeTUTh K03 GUIHMEeHT TpanchopManun?
a) peXuM HarpysKH; 0) pEeXUM XOJIOCTOTO X0/12;
B) PEKUM KOPOTKOT'O 3aMbIKaHMS; I) HHU OJUH U3 IEPEUUCIICHHBIX.

9. YnpaBnsemble BRIIPSIMHUTEIH BBITIOTHAIOTCS Ha Oase:
a) TUOJIOB; 0) MOJIEBBIX TPAH3UCTOPOB; B) OUTOJIAPHBIX TPAH3UCTOPOB; I') THPUCTOPOB.

10. K tpexdasznoii cetn ¢ nuHeiHbIM HanpsoxerneM 220 B moaxmrodeHa ciMMeTpUyHasi Harpy3ka, akTHBHOE CO-

MPOTHBJIICHNE KOTOpOoil B kaxnoi daze 180 Om, a emxkoctHoe 60 OMm. Haiitn (hazHbie TOKH M HANPSHKCHUS TIPU
BKJIFOUEHUH Harpy3Ku «3Be370M»?
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MunucrtepcTBo Tpancnopta Poccniickoii @enepauuu
DenepanbHOE aTEHTCTBO KeJIe3HOO0POKHOT0 TPAHCIOpPTAa
DenepanbHOe rocyIapcTBeHHOE 0I0KeTHOe 00pa3oBaTeIbHOe
yupexxaeHue BhIcIIero 00pa3oBaHus
«IIpuBoAKCKHUI TOCYIAPCTBEHHBIH YHUBEPCUTET MyTel cOO0IIeHnsI»

Paccmotpeno: JK3aMeHallMOHHBII Ouiter Ne 16 YT1Bepxkaato:
Ha 3aceJaHUHU [IUKJIOBON KOMUCCHU MO JUCLUIITUHE Hauanpauk yyeOHOTO OoTAETA
o0wenpoeccnoHanbHbIX U MaTeMaTH- OI1.02. DyIeKTPOTeXHHKA U JIEKTPOHUKA ®.11.0.
YEeCKUX TUCLMIUIMH JUI CHIELIMANbHOCTU « » 20 T
IIporokon Ne 23.02.01 Opranuzanus NepeBo3oOK U yrpas-
oT«__ » 20 1. JIeHWEe Ha TpaHCTOpTe (10 BHIAM)
IIpencenarens LIK I'pynmsr

©.1.0.

B 3amanusx Nel-Ne9 HeoOxomumMo BEIOpaTh MPaBUIIBHBIN OTBET, 3aITUcaTh OYKBY 0TBeTa; B Nel(-pemuTh 3amauy.

1. Kakoii U3 mpoBOJIOB OJIMHAKOBOI'O CEYEHUS U3 OJHOTO M TOTO )K€ MaTepuala, HO pa3HOW IJIMHbBI, MEHbIIIE Harpe-
BaeTCs IIPU OJJHOM U TOM K€ TOKe?

a) o0a MpoBOJIa HATPEBAIOTCS OJJMHAKOBO;

0) MpOBOT OOJIBIICH THMHEL,

B) TIPOBOJT MEHBIIIEH JITHHEI.

2.0npenenuts o0IIee CONMPOTUBIICHHUE LIENH MPH NapauIeIbHOM COSAMHEHUH 2-X MOTpeOHuTeNe, cConpoTUBIEHHE
KoTOpbIX 0 200 OMm?
a) 200 0m; ©6) 50 Om;  B) 400 Om; 1) 100 OMm.

3. Llenb mepeMEeHHOI0 TOKA COACPXKUT JIaMIly HaKaJluBaHUs M KoHIeHcaTop. Kak m3mensercs mo ¢ase TOk U Ha-
HOpsDKEHUE B 3TOU 1enu?
a) TOK oTlepexaeT HallpshKeHre; 0) HalpsDKeHHE M TOK COBMAAAIOT 1O (a3e; B) HANpsDKEHHE OMEpekaeT TOK.

4. Kongencatop eMkocTbto C MOAKIIOYEH K UCTOUHUKY CUHYCOMAAIBHOrO TOKa. Kak M3MEHUTCS TOK B KOHIEHCA-
TOpE, €CIIU YaCTOTy CHHYCOUAIFHOTO TOKa YMEHBIIIUTH B 4 pasa.
a) yMeHbIIUTCA B 4 paza;  0) yBenuuuTcs B 4 pa3a;  B) yBeIMUHTCS B 16 pa3; T') ocTaHETCS HEU3MEHHOM.

5. HampspkeHre Ha 3akMMax Ieny ¢ Pe3UCTUBHBIM JIEMEHTOM M3MeHseTcs 1o 3akoHy: u = 200 sin(314+45°). On-
penenuTe 3aKOoH U3MEHEHHS ToKa B mend, eciau R = 50 Owm.
a) i = 4sin 314 t; 6) i=4sin (314t +45°); B)i=2,86sin (314t +45°; r)i=2,86sin 314t.

6. JIunelinblii TOK paBeH - 3 A. PaccuunTaiite (a3Hblil TOK, €CIIM CHMMETPUYHAS HArpy3Ka COSJIMHEHA «3BE3/I0M».
a)3 A; 6) 5,19 A; B) 1,73A; r) 4,23 A.

7. ObMoTKH Tpex(a3HOTO TeHepaTOpa COCAMHEHBI «3Be3/101». CKOJILKO TMHEWHBIX TPOBOJIOB IMOAXOJUT K TeHe-

paropy?
a)3; 0) 4; B) 2; r) 6.

8. KakuMm 00pa3oM 371eMEHTHI HHTETPATbHON MUKPOCXEMBI COSUHSIOT MEXIy CO00#?
a) HaIbJICHUEM 30JI0THIX WM aIFOMUHUEBBIX JOPOXKEK Yepe3 OKHA B MaCKe;

0) maiikoif Ja3epHBIM JTyIOM;

B) TEPMOKOMIIPECCHEH;

T') BCEMU NEPECUNCICHHBIMU METOIaMH

9. dynknHMoHANBHBIH 0510k OBM npenHazHaueHHBIN 111 XpaHEeHHsS: OCHOBHOTO MaccuBa HH(OpMAIIUU Ha3bIBACTCS:
a) OIepaTUBHOE 3alIOMHHAIOIIEE YCTPOMCTBO;,  0) YCTPOMCTBO yIpPaBICHMS;
B) apr(METHUECKOE YCTPOUCTBO; T') BHEILIHEE 3alIOMUHAIOIIEE YCTPOMCTRO.

10.CunyconnanbHO M3MEHSIOLTNeCS HaPSDKEHUS MIPEJICTaBIECHBI CIIETYIOIIUMHU BBIpXEHUSIMHU
u; = 150sin(314t + 45°), u, = 250sin(314t + 90°). Onpeaenute NMPH MOMOIIH BEKTOPHON TUArpaMMbl 00Iee Ha-

npsbKeHue (IeicTByIoNIee 3HaUYCHIE).

[IpenogaBarens ©.1.0.
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MunucrtepcTBo Tpancnopta Poccniickoii @enepauuu
DenepanbHOE aTEHTCTBO KeJIe3HOO0POKHOT0 TPAHCIOpPTAa
DenepanbHOe rocyIapcTBeHHOE 0I0KeTHOe 00pa3oBaTeIbHOe
yupexxaeHue BhIcIIero 00pa3oBaHus
«[IpuBoMKCKHIT TOCYAAPCTBEHHBIH YHUBEPCUTET MyTel COOOIIeHH S

Paccmotpeno: JK3aMeHallMOHHBI Ouyter Ne 17 YT1Bepxkaato:
Ha 3aceJaHUHU [IUKJIOBON KOMUCCHU MO JUCLUIITUHE Hauanpauk yyeOHOTO OoTAETA
o0wenpoeccnoHanbHbIX U MaTeMaTH- OI1.02. DyIeKTPOTeXHHKA U JIEKTPOHUKA ®.11.0.
YEeCKUX TUCLMIUIMH JUI CHIELIMANbHOCTU « » 20 T
IIporokon Ne 23.02.01 Opranuzanus NepeBo3oOK U yrpas-
oT«__ » 20 1. JIeHWEe Ha TpaHCTOpTe (10 BHIAM)
IIpencenarens LIK I'pynmsr

©.1.0.

B 3amanusix Nel-Ne9 HeoOxoumMo BEIOpaTh MpaBHIILHBIA OTBET, 3aITUCaTh OYKBY oTBeTa; B Nol(-pemuth 3amady.

1.I1o ipoBOIOYHOM CIIUpANIH, CONTPOTHUBIICHHE KOTOPOH B HarperoMm coctosHum 20 OM, TedeT Tok - 0,5 A. Kakoe
KOJIMYECTBO TEIUIOTHI BHIICTHUT CIIUPAIH 32 4 MUHYTHI?
a)20 JIx; 6)2,4x/x; B)I1,2xIx.

2. B snekTpuuecKyo Lenb MapamieIbHO BKIIOYEHBI ABa pe3uctopa ¢ conpotusieHuem 10 Om u 50 Om. Hampsi-
»kenue Ha Bxoje 120 B. Onpenennrte TOK Ha HEPa3BETBICHHOM YYaCTKE.
a)28A; ©0)2A; B)144A; 1) 05A.

3. [Ipu xakoM HamNpsHKCHUU BBITOJHEE MEPElaBaTh AICKTPHUUSCKYIO PHEPTHIO B JIMHUU DJICKTpOIIepeay Mpu 3a-
JAaHHOM MOIITHOCTH?

a) MOHIKEHHOM;  0) TOBBIIIEHHOM;  B) 0€3pa3Nu4HO; T) 3Ha4YeHWe HanpspkeHus yrepxkaeHo [[OCTom.

4. AMITUTYIa CUHYCOUAaIbHOTO Hanpsbkenus 220 B, nauansHas gaza @o= - 30°, yactora 50 ', 3anummre ypas-
HEHHE MTHOBEHHOTO 3HAUCHHUS 3TOTO HATPSHKECHUS.

a) u=220 cos(-30t); 6) u=220sin (50t - 30°);

B) U=220sin (341t-30°); r) u=220 cos (314t + 30°).

5. Kak u3MeHHUTCsI MHIYKTUBHOE COIMPOTUBIICHUE C YMEHBIICHUEM YacTOThI?
a) He U3BMEHUTCS,  0) YMEHBIIUTCS; B) YBEIHUUTCH.

6. B cumMerpuuHoii TpexdaszHoit nenu nmuHeHbI Tok 4 A. Paccumraiite (ha3HBI TOK, €CIIM Harpy3ka COeIHEHA
«TPEYTOILHUKOM.
a)4 A; 0) 6,92 A; B) 2,83 A; r) 2,31 A.

7. Yacrora BpalleHHUS MarHUTHOTO TOJISI acCMHXpoHHOro nsurarens 1250 o6/muH. YacToTa BpamieHus poTopa
1200 06/MuH. OnpeeuTh CKOJIbKCHHE.
a) 40; 0) 0,4; B) 4; r) 0,04.

8. Y cunoBoro oxHoazHoro TpaHcopmaTopa HOMUHAJIbHOE HampsbkeHue Ha Bxoae 4000 B, Ha Brixome 200 B.
Onpenenuts k03 duireHT Tpanchopmanuu.

a) 20; 0) 0,05; B) 5; r) 200.

9. Kakyo poib B 3IEKTPOHHBIX CX€MaX BBITIONHSIET BapHKam?
a) CONPOTHUBIICHMUS; 0) kimoya; B) MHIyKTUBHOCTH; ) EMKOCTH.

10. Haiinure BBIpa)keHUE JUISI MTHOBEHHOT'O 3HAYCHUS TOKA B IEIMH C KOHIEHCATOPOM eMKOCThio C=2 MK®D, KOTO-
PBIN TOJIKITIOYEH K NCTOYHHUKY MepeMeHHoro HanpspkeHus 220 B, vactoroit 50 .
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MunucrtepcTBo Tpancnopta Poccniickoii @enepauuu
DenepanbHOE aTEHTCTBO KeJIe3HOO0POKHOT0 TPAHCIOpPTAa
DenepanbHOe rocyIapcTBeHHOE 0I0KeTHOe 00pa3oBaTeIbHOe
yupexxaeHue BhIcIIero 00pa3oBaHus
«IIpuBoMAKCKHUIA TOCYTAPCTBEHHBIH YHUBEPCUTET MyTel CO00IIeHHsD

Paccmotpeno: JK3aMeHalIMOHHBII Ouiter Ne 18 YT1Bepxkaato:
Ha 3aceJaHUHU [IUKJIOBON KOMUCCHU MO JUCLUIITUHE Hauanpauk yyeOHOTO OoTAETA
o0wenpoeccnoHanbHbIX U MaTeMaTH- OI1.02. DyIeKTPOTeXHHKA U JIEKTPOHUKA ®.11.0.
YEeCKUX TUCLMIUIMH JUI CHIELIMANbHOCTU « » 20 T
IIporokon Ne 23.02.01 Opranuzanus NepeBo3oOK U yrpas-
oT«__ » 20 1. JIeHWEe Ha TpaHCTOpTe (10 BHIAM)
IIpencenarens LIK I'pynmsr

©.1.0.

B 3amanusx Nel-Ne9 neo6xommumo BEIOpaTh MPaBUIIBHBINA OTBET, 3aMUcaTh OYKBY oTBeTa; B Nel(-pemuTs 3amady.

1. MomHocTh ABUTATENS TOCTOSSHHOTO ToKa 1,65 kBt. [lone3Has momHoCTh, OTHaBaeMasi B Harpy3ky, 1,25 kBT.
Omnpenenute KI1/[ murarens.
a) 0,8; 6) 0,76; B) 0,6; r) 0,83.

2. Tpu pesuctopa: R;=50M, R,=5 Om, R3=10 Om coearHEHBI MTOCIEAOBATEIFHO W BKJIIOUYEHBI B IEKTPUIECKYIO
ceTb. Ecnu HanpsbkeHue Ha pe3uctope Ry paBHo 10B, To HanpsbkeHHE 3IEKTPUUECKON CETH PaBHO:
a) 10 B; 0) 20 B; B) 30 B; r) 40 B.

3. IIpm nmocrieroBaTeIbHOM COCMHEHUH PE3UCTOPA, KaTYIIKH WHIYKTUBHOCTH, KOHJICHCATOpa OKa3aloCh, YTO TOK
coBHajaerT 1o ¢ase ¢ HampsbkeHHeM. YTo MOXKHO CKa3aTbh O XapakTepe Harpy3ku?

a) mpeo01agaeT eMKOCTHOE CONPOTHUBIICHHE;

0) mpeobnaaeT MHIYKTHBHOE COMTPOTHUBIICHHUE;

B) IIpeo0JialaeT aKTUBHOE CONPOTHUBIICHUE, @ HHIYKTUBHOE M EMKOCTHOE COTIPOTHBIICHHS PAaBHBI.

4.Kartymka ¢ MHIYKTUBHOCTBIO L MOJKIIOUEHa K HCTOYHUKY CHHYCOMJAIBHOIO HanpsbkeHust. Kak n3MeHuTcs: Tok
B KaTyIIKe, ECJIM YacTOTa UCTOYHHUKA YBEIMYHUTCS B 4 paza?
a) yMEHbBIIUTCS B 4 paza; 0) yBenuuutcs B 4 pa3a; B) yBenuuurTcsa B 16 pa3;  T) HE U3MEHUTCS.

5. Onpegenure nepuoj CUTHaJA, €CJIM YacToTa CUHycouAanbHoro Toka 200 I'm.
a) 200 c; 0)1c; B) 0,005 c; r)20cC.

6. JIuHelHBIN TOK paBeH - 5 A. PaccumnTaiite da3HbI TOK, €CIIH CHMMETPUYHAS HArpy3Ka COEIMHEHA «3BE3/I0M.
a)2,89 A; 0)8,65A; B) 3,54 A; r)5A.

7. B Tpexdasnyro ceTs ¢ muHEHHBIM HanpsbkeHreM 220 B BkimowaroT TpexdasHblid ABHraTeNb, KaXk1as 13 0OMOTOK
KoToporo paccunutana Ha 127 B. Kak cnexyeT coennHUTH OOMOTKY JABUTATEIS?

a)«TPEYTrOILHUKOM; 0) «3Be37101»; B) JBUTATENb HEJIH3S BKJIIOYATh B 3Ty CETh;

T') MOJKHO TPEYTOJIbHUKOM, MOXKHO 3BE3]10M.

8. DNeKTpoHHBIE yCTpoiicTBa, MpeoOpasyrolue NOCTOSHHOE HAaNpsDKEHUE B HANpsDKEHUE IepeMEHHOE, Ha3bIBaloT-
csL:
a) BBITIPSIMUTEISIMH; 0) WHBEpTOpamu; B) CTaOWIINTPOHAMH, r) puibTpamu.

9. B nmoneBbIX TpaH3UCTOpax 3JEMEHT, K KOTOPOMY JIBUXKYTCS 3aps/Ibl HA3bIBACTCA:
a) CTOK; 0) KCTOK; B) 3aTBOD; T') KaHaJ ¢ BBICOKOI MPOBOJUMOCTBIO.

10. Kakast MOIITHOCTh pacXxoayeTcst B COeIMHUTENBHBIX MMPOBOAX, ECIIM HaNpshKeHne Ha Harpyske 225 B, a Tok B

menu 20 MA? DnekTprueckas 1enpb nojakiaodeHa kK uctounuky ¢ J/1C E =250B u BHyTpeHHHM COTIPOTHBICHHEM
lev= 50 Om.
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MunucrtepcTBo Tpancnopta Poccniickoii @enepauuu
DenepanbHOE aTEHTCTBO KeJIe3HOO0POKHOT0 TPAHCIOpPTAa
DenepanbHOe rocyIapcTBeHHOE 0I0KeTHOe 00pa3oBaTeIbHOe
yupexxaeHue BhIcIIero 00pa3oBaHus
«IIpuBoMAKCKHUIA TOCYTAPCTBEHHBI YHHUBEPCUTET MyTel CO00IIeHnsD

Paccmotpeno: JK3aMeHallMOHHBII Ouiter Ne 19 YT1Bepxkaato:
Ha 3aceJaHUHU [IUKJIOBON KOMUCCHU MO JUCLUIITUHE Hauanpauk yyeOHOTO OoTAETA
o0wenpoeccnoHanbHbIX U MaTeMaTH- OI1.02. DyIeKTPOTeXHHKA U JIEKTPOHUKA ®.11.0.
YEeCKUX TUCLMIUIMH JUI CHIELIMANbHOCTU « » 20 T
IIporokon Ne 23.02.01 Opranuzanus NepeBo3oOK U yrpas-
oT«__ » 20 1. JIeHWEe Ha TpaHCTOpTe (10 BHIAM)
IIpencenarens LIK I'pynmsr

©.1.0.

B 3amanusix Nel-Ne9 HeoOxoumMo BEIOpaTh MpaBUIILHBINA OTBET, 3aITUCaTh OYKBY oTBeTa; B Nol(-pemruts 3amady.

1. OnpeaenuTh CONPOTUBIICHIE JIAMITHI HAKATMBAHUS, €CITM Ha Helt Hanmcarno 50 Bt u 220 B.
a) 597 Owm; 6) 759 Owm; B) 975 Owm; r) 968 Om.

2. JIsa nucrounuka nmeroT oguHakoBsie J/1C 1 TokH, HO pa3HbIe BHYTpEHHHE COMpOTHBIeHUs. Kakoil n3 nctouHu-
KoB nMmeeT MeHpimmin KIT/(?

a) KII/] u"CTOYHUKOB paBHBI,

0) MICTOYHHK C MCHBIIMM BHYTPEHHUM COTNIPOTHUBICHUEM;

B) UICTOYHHK C OOJIBIITNM BHYTPEHHUM COTPOTHBIICHUEM.

3. Onpenenuth 00I€e COMPOTUBIICHUE LIS MTPH MapaJUICIbHOM COCIUHCHHUH 2-X TIOTPEOUTENICH, COPOTUBIICHHUE
KOTOpbIX 10 40 OM?
a) 20 Owm; 0) 80 Owm; B) 10 OmM; r) 4 Om.

4. llonnaast moTpebisiemMass MOITHOCTh Harpy3ku S= 180 kBA, a aktuBHas momHocTs P= 150 xBTt. Onpenenure ko-
3¢ HUIMEHT HAarpy3KH.
a) cos ¢=0,75; 0) cos ¢ = 0,38; B) cos  =0,57; 1) cos¢=0,83.

5. Kak u3menurcs capur ¢as Mexay HalpsDKEHHEM U TOKOM Ha KaTyIIKe MHAYKTHBHOCTH, eciii 00a e€ mapamerpa
(R u X|) omHOBpEeMEHHO yBenuuarcs B 4 pasa?
a) yMEHBIIUTCA B 4 paza; 0) yBelIWuuTCs B 4 pa3za; B) YMEHBIIUTCS B 2 pa3a; T) HE U3MEHHTCSI.

6. CummeTpuyHast Harpy3Ka COeIMHeHa «3Be310il». JluneliHoe Hanpsbkenue pasHo 220 B. Haiinute ¢asnoe Ha-
MpsDKEHUE.

a) 127 B; 6) 220 B; B) 380 B.

7. HactoTa BpallleHUsI MarHUTHOTO TOJIsi acuHXpoHHOro auratesss 900 o6/mun. YactoTta BpaiieHus poropa850
00/MuH. OTNpeneuTh CKOJIbXKCHHE.
a) 55; 0) 0,55; B) 5,5; r) 0,056.

8. M3meputenbHbIi TpaHCchOpMaTOp TOKA UMEET 0OMOTKH ¢ yuciioM BUTKOB 20 u 120. Onpenenuts ero ko3hdu-
IUEHT TpaHchopMaIuu.
a) 60; 0) 0,17; B) 140; r) 100.

9. CKOJIBKO p-n TIEPEXOJ0B Y OUIOISIPHOTO TpaH3UCTOpa?
a) OZluH; 0) nBa; B) Tpu; I') 4eThIpe.

10. K tpexdasznoii cetn ¢ nuHeitHbIM HanpsoxernneM 380 B moakmrodeHa cuMMeTpuyHasi Harpy3ka, akTHBHOE CO-

MPOTHUBJIEHNE KOTOpOoH B Kaxkaon ¢aze 220 Om, a unayktuBHoe 120 Om. Haiigute QasHble TOKH W HaNpsLKEHHS
MIPY BKJIFOUEHUH HArpy3KH «TPEYTOJIbHUKOM»?
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MunucrtepcTBo Tpancnopta Poccniickoii @enepauuu
DenepanbHOE aTEHTCTBO KeJIe3HOO0POKHOT0 TPAHCIOpPTAa
DenepanbHOe rocyIapcTBeHHOE 0I0KeTHOe 00pa3oBaTeIbHOe
yupexxaeHue BhIcIIero o0pa3oBaHus
«[IpuBoMKCKHIT TOCYAAPCTBEHHBIH YHUBEPCUTET MyTel COOOIIeHH S

Paccmotpeno: JK3aMeHalIMOHHBII Outer Ne 20 YT1Bepxkaato:
Ha 3aceJaHUHU [IUKJIOBON KOMUCCHU MO JUCLUIITUHE Hauanpauk yyeOHOTO OoTAETA
o0wenpoeccnoHanbHbIX U MaTeMaTH- OI1.02. DyIeKTPOTeXHHKA U JIEKTPOHUKA ®.11.0.
YEeCKUX TUCLMIUIMH JUI CHIELIMANbHOCTU « » 20 T
IIporokon Ne 23.02.01 Opranuzanus NepeBo3oOK U yrpas-
oT«__ » 20 1. JIeHWEe Ha TpaHCTOpTe (10 BHIAM)
IIpencenarens LIK I'pynmsr

©.1.0.

B 3amanusx Nel-Ne9 HeoOxomumMo BEIOpaTh MPaBUIIBHBIN OTBET, 3aITUcaTh OYKBY oTBeTa; B Nel(-pemuTh 3amauy.
1. Kakoe 13 npuBeIEHHBIX YTBEPKICHUN HE COOTBETCTBYET MOCIEIOBATEILHOMY COCIMHEHUIO BETBEU MPU TIOCTO-
STHHOM TOKe?

a) TOK BO BCEX DJIEMEHTaX IENH OJHHAKOB;
0) HaNpsHKEHNE HA 3Q)KUMaXx I PaBHO CyMME HAITPSDKEHUHN Ha BCEX €r0 yYacTKax;
B) HaNpsDKEHHE Ha BCEX DJIEMEHTaX I OJUHAKOBO M PAaBHO IO BETMYHWHE BXOAHOMY HAPSKEHHIO.

2. Onpenenuth TOK ls, MOAXOIAIIMIA K y3)Iy LIEMU MOCTOSHHOT'O TOKA, €CJIM TOKU B BeTBAX: |; = -4 A, I, =2A,
I;3=6A,1,=-5A.
a) 17 A; 0)1A; B)8A; r) -4 A.

3. B snexTpuueckyto 1ens napajuieIbHO BKIIIOUEHHI JBa pe3ucTopa ¢ comportuBieHueM 25 Om u 40 Om. Hampsixe-
Hue Ha Bxoze 200 B. Onpenenute TOK B KaXKIOM PE3UCTOPE.
a)8Au0,2A; 06)8AwuSA; B)0,125Au02A; 1) 0,125AuSA.

4. YKkaxuTe napaMeTp MepeMeHHOro TOKa, OT KOTOPOTrO 3aBHCUT MHAYKTHBHOE CONPOTHUBIICHHE KATYIIKH.
a) IeificTByolee 3HAYEHUE TOKA; 0) HavanbpHAas (haza TOKa, B) TIEpHOJ] TIEPEMEHHOTO TOKA;
') MaKCUMaJIbHOE 3HAYEeHUE TOKA.

5. llenb mepeMeHHOT0 TOKa COAEPKHT KaTYyIIKy MHAYKTUBHOCTH. Kak m3MeHsercs 1o ¢asze TOK W HanpspKeHHE B
9TOM 1enu?

a) TOK ollepexaeT HalpsDKeHUe Ha yroi /2,

0) HanpsHKEHHE U TOK COBMAJIAIOT 1O (asze;

B) HaIPSDKEHUE ONEPEeKaeT TOK Ha yroi /2.

6.KakoBo cooTHomIeHNe Mexay (a3sHBIMH M JMHEHHBIMH HANPSHDKEHUSAMH IIPU COCAMHEHUM NOTpeOuTenel iex-
TPOIHEPTUH «3BE3]101».
a)U,=Uy;  0)U,=Uy/1,73; B) Uy =0,578U,.

7. CuMMeTpUYHasl Harpy3Ka COeMHEHa «TpeyroidsHuKom». [Ipu uamepenun ¢a3zHOro Toka ammepMmerp Iokasan -
8 A. Yemy OyneT paBeH TOK B JIMHEWHOM IpoOBoje?
a) 4,62 A; 6) 13,84 A; B8 A; 1)11,28A.

8. Kak m3MeHHTCs 4acToTa BpalleHHss MATHATHOTO TIOJSI IPY YMEHBIIIEHUH TIap TOJIF0COB aCHHXPOHHOTO Tpexhas-
HOTO aBHUrareis?
a) YBEITUIUTCS; 0) YMEHBITTUTCS; B) OCTAHETCS MPEKHEH.

9. K kakoii creneHn MHTErpaluyi OTHOCATCS MHTErpalbHbIe MUKPOCXEMBI, cojepxaniie 80 JTOTHYecKnuX dJIeMeH-
TOB?
a) Mayioll;  0) cpeaHeH; B) BBICOKOI; I') CBEpXBBICOKOM.

10. Uemy paBHO oOI1iee CONPOTUBICHHUE TIeTTH U3 12 TOCIIeI0BaTEIbHO COSIMHEHHBIX PE3UCTOPOB, €CIIN COIIPOTHB-
JieHne Kaxaoro u3 Hux Ha 20 O Oomblle MpeablayIIero, a COMpoTHBIEHHE MepBoro pesuctopa R;=100 Om?

Haiitu HanpspbkeHre Ha OMMHHAALATOM pe3uctope Ry, eciin HanpsbkeHue nutanus uenu 220 B.
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MunucrtepcTBo Tpancnopta Poccniickoii @enepauuu
DenepanbHOE aTEHTCTBO KeJIe3HOO0POKHOT0 TPAHCIOpPTAa
denepanbHOe rocy1apcTBeHHOE 010:KeTHOE 00pa3oBaTebHOe
yupexxaeHue BhIcIIero 00pa3oBaHus
«[IpuBoMKCKHIT TOCYAAPCTBEHHBIH YHUBEPCUTET MyTel COOOIIeHH S

Paccmotpeno: JK3aMeHalMOHHBIH Ouwiter Ne 21 YT1Bepxkaato:
Ha 3aceJaHUHU [IUKJIOBON KOMUCCHU MO JUCLUIITUHE Hauanpauk yyeOHOTO OoTAETA
o0wenpoeccnoHanbHbIX U MaTeMaTH- OI1.02. DyIeKTPOTeXHHKA U JIEKTPOHUKA ®.1.0.
YEeCKUX TUCLMIUIMH JUI CHIELIMANbHOCTU « » 20 T
IIporokon Ne 23.02.01 Opranuzanus NepeBo3oOK U yrpas-
oT«__ » 20 1. JIeHWEe Ha TpaHCTOpTe (10 BHIAM)
IIpencenarens LIK I'pynmsr

©.1.0.

B 3amanusix Nel-Ne9 HeoOxouMo BEIOpaTh MpaBHIILHBIA OTBET, 3aITMCaTh OYKBY oTBeTa; B Nol(-pemuts 3amady.

1. ITo kakOMy 3aKOHY MOXXHO OTPEIENUTh CHITy, C KOTOPOW MarHWTHOE T0JIe IeHCTBYET Ha MMPOBOJAHUK C TOKOM?
a) 3akoHy Oma; 0) 3akoHy Amriepa; B) 3akoHy Jlxoyms-Jlenma; 1) 3akony Kynona.

2. B anexTpudeckoll cxeme JBa PE3UCTHBHBIX DJIEMEHTA COeIWHEHBI IMMOCIIEA0BaTENbHO. YeMy paBHO HaNpsIKEHHE
Ha Bxoze npu cuiie Toka 0,2 A, ecnmu R; = 150 Om; R, = 120 Om?
a) 40 B; 0) 1350 B; B) 10 B; r) 54 B.

3. Kakoii cioco0 coeAMHEeHUsI HICTOYHUKOB TIO3BOJISET YBEINMIHTh HAPsDKEHHE?
a) MOCIIeI0BaTENbHOE COCUHEHNE; 0) MapayielbHOe COCUHEHNE; B) CMEIIAHHOE COCTUHEHMUE;
') HY KaKOH M3 NIePEUUCIICHHBIX CTIOCOOO0B.

4. Cxema COCTOUT U3 OJJHOTO PE3WCTUBHOTO AJIeMeHTa ¢ conpoTuBieHneM R = 220 Om. Hanpspxenue Ha e€ 3a-
xumax U= 110 sin314t. Onpenenure NoKa3aHus aMIIEpMETPa U BOJbTMETPA.

a) 1=0,5A, U=110B; 0) 1=0,35 A, U=78 B;

B) 1=0,35 A, U=110B; r) 1=0,5A, U=78B.

5. CumMeTpuYHas Harpy3Kka coeIMHeHa «TpeyrojbHUKoM». JInHeitHoe Hanpsbkenue paBHo 380 B. Haiinure das-
HOE HampspKeHHE.
a) 127 B; 0) 220 B; B) 380 B.

6. Harpy3ka coenHeHa «3Be310i». B kakoM citydyae TOK B HyJIEBOM NPoBoj€e paBeH 0?
a) IpY CUMMETPHYHOHN HarpysKe; 0) npu HECUMMETPUYHOM Harpyske.

7. Ilpu kakux 3HaueHUsIX Koaduimenta rpanchopMany 1enecoodpa3Ho NPUMEHITh  aBTOTPaHCPOPMATOPHI?
a)k>1; 0)k<1; B) k<2; T) HE UMeeT 3HAYCHHS.

8.YmpasinsieMble BBIIPSIMHUTENN BHITIOJTHAIOTCS Ha 6ase:
a) TMoJoB;  0) MOJIEBBIX TPAH3UCTOPOB; B) OUTIONISIPHBIX TPAH3UCTOPOB; T') THPUCTOPOB.

9. Uro sBisieTcs KaTOJOM BaKyyMHOTo (poToanemenTa’?
a) HUKEJIMHOBAs! POBOJIOKA;

0) TIeHKa U3 NOJIYIPOBOAHUKOBOIO MaTepUaa;

B) TOHKHH CJIOH IEIOYHO3EMEILHOTO METala.

10. K tpexdasnoii cetn ¢ nuHelHbIM HampsokenreM 380 B monkiroueHa cCMMMETpUYHAsI Harpy3Ka, aKTUBHOE CO-

MIPOTUBJIEHNE KOTOpOoW B Kaxkaon (aze 260 Om, a emroctHoe 130 Om. HaiiTi ¢a3Hble TOKM W HANPSKEHAS MPH
BKJTFOUEHUH Harpy3KHu «3Be370N»?
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MunucrtepcTBo Tpancnopta Poccniickoii @enepauuu
DenepanbHOE aTEHTCTBO KeJIe3HOO0POKHOT0 TPAHCIOpPTAa
DenepanbHOe rocyIapcTBeHHOE 0I0KeTHOe 00pa3oBaTeIbHOe
yupexxaeHue BbIcLIero 06pa3oBaHus
«[IpuBoMKCKHIT TOCYAAPCTBEHHBIH YHUBEPCUTET MyTel COOOIIeHH S

Paccmotpeno: JK3aMeHaMOHHBIH Outer Ne 22 YT1Bepxkaato:
Ha 3aceJaHUHU [IUKJIOBON KOMUCCHU MO JUCLUIITUHE Hauanpauk yyeOHOTO OoTAETA
o0wenpoeccnoHanbHbIX U MaTeMaTH- OI1.02. DyIeKTPOTeXHHKA U JIEKTPOHUKA ®.11.0.
YEeCKUX TUCLMIUIMH JUI CHIELIMANbHOCTU « » 20
IIporokon Ne 23.02.01 Opranuzanus NepeBo3oOK U yrpas-
oT«__ » 20 1. JIeHWEe Ha TpaHCTOpTe (10 BHIAM)
IIpencenarens LIK I'pynmsr

©.1.0.

B 3amanusix Nel-Ne9 HeoOxouMo BEIOpaTh MpaBHIILHBIA OTBET, 3aITMCaTh OYKBY oTBeTa; B Nol(-pemuts 3amady.

1. B anexTpudecKyro Iemnb MOCciIe0BaTeIhbHO BKIIFOUEHBI 1Ba pesucropa ¢ conporuBieHrneM 10 Om u 50 Om. Ha-
npsbxeHue Ha Bxoze 120 B. Onpenennre TOK B 1eH.
a)0,5A; 0)2A; B) 14,4 A; r)4 A.

2. Kakoe u3 npuBeJEeHHBIX YTBEPKACHUM HE COOTBETCTBYET NapAJIEIBHOMY COCIUHEHUIO BETBEU MPU NOCTOSTHHOM
TOoKe?

a) TOK B MOJBOJSIIEH IIEMTH PaBeH CyMME TOKOB BO BCEX AJIEMEHTAX IIEIH;

0) HampspKeHHUE Ha 3a)KMMax LeTId PaBHO CyMMe HaNpsDKEHUH Ha BCEX €ro yJacTKax;

B) HaIIpsKEHUE Ha BCEX JJIEMCHTAX LS OJJMHAKOBO U PaBHO I10 BEJIMYHUHEC BXOAHOMY HAIIPSKCHUIO.

3. DnekTpuyeckoe conportuiieHue yenoBeyeckoro tena 3000 Om. Kakoil TOK mpoXOoAHT Yyepes3 HEro, €Clid YeIOBEK
HaxoJWTCA oA HanpsbkeHuem 127B7?
a) 19 MA; 0) 42 MA; B) 23,6 MA; r) 50 MA.

4. llers mepeMeHHOTO TOKA COMIEPIKUT pe3nucTop. Kak m3mensercs no ¢aze TOK 1 HapsDKEHHE B ATON IIeTH ?
a) TOK oTepexaeT HaIllpsHKEHUE Ha Yro T/2;

0) HampsDKEHHUE M TOK COBIMAAAIOT 10 da3se;

B) HaNpsDKEHHE OTepekaeT TOK Ha yroi /2.

5. Kak U3MEHUTCS €MKOCTHOE COMPOTHBIICHHE C YBEIMYCHUEM YacTOTHI B 5 pa3?
a) He U3MEHUTCS, 0) YMEHBIIUTCS B 5 pa3; B) YBENUYUTCS B 5 pa3; T) yMEHBIIHTCA B 25 pas.

6. CumMeTprYHasl Harpy3Kka coeIMHeHa «TpeyrojbHUKOMy. JInHeliHoe Hanpshkenue paBHo 220 B. Haiinure das-
HO€ HarpspKkeHue?
a) 127B; 6)220B; B)380B.

7. Yacrora BpallleHUS MarHUTHOTO MOJis acMHXpoHHOro asurarens 1300 o6/mun. YacTora BpallleHHS pOTOpa
1250 o6/MuH. OTnpeenuTh CKOIbKCHHE.
a) 40; 0) 0,38; B) 4; r) 0,038.

8. CKONBKO p-n MEpEexXo]I0B y THpUCTOPA?
a) OJTUH; 0) nBa; B) TPH;  T) YeTHIpe.

9. In1s1 BBIPSAMIIEHHUS TIEPEMEHHOTO HANPSHKEHHS TPUMEHSIOT:

a) onqHO(a3HbIE BRIIPSAMUTENH; 0) MHOTO(A3HbIE BHIPSIMUTEIH;
B) MOCTOBBIE BBIITPSIMHUTEIH; T') Bce IIepeUrCIICHHBIE.

10.CuHycOnIaIbHO H3MEHSIIOIINECS TOKH PE/ICTABIICHBI CIIeAYOIMMH BbipakenusmMu 1,;=0,8sin(314t+30°),
i,=1,6sin(314t+60°). Onpeaenure Mpy MOMOIIK BEKTOPHOMN THArpaMMBI 00U TOK (IeHCTBYIOIIEE 3HAYEHHE).
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MunucrtepcTBo Tpancnopta Poccniickoii @enepauuu
DenepanbHOE aTEHTCTBO KeJIe3HOO0POKHOT0 TPAHCIOpPTAa
DenepanbHOe rocyIapcTBeHHOE 0I0KeTHOe 00pa3oBaTeIbHOe
yupexxaeHue BhIcIIero 00pa3oBaHus
«[IpuBoMKCKHIT TOCYAAPCTBEHHBIH YHUBEPCUTET MyTel COOOIIeHH S

Paccmotpeno: JK3aMeHaMOHHBIH Omiter Ne 23 YT1Bepxkaato:
Ha 3aceJaHUHU [IUKJIOBON KOMUCCHU MO JUCLUIITUHE HauanpHuk y4eOHOTO OTAETA
o0wenpoeccnoHanbHbIX U MaTeMaTH- OI1.02. DyIeKTPOTeXHHKA U JIEKTPOHUKA ®.11.0.
YEeCKUX TUCLMIUIMH JUI CHIELIMANbHOCTU « » 20 T
IIporokon Ne 23.02.01 Opranuzanus NepeBo3oOK U yrpas-
oT«__ » 20 1. JIeHWEe Ha TpaHCTOpTe (10 BHIAM)
IIpencenarens LIK I'pynmsr

©.1.0.

B 3amanusix Nel-Ne9 HeoOxouMo BEIOpaTh MpaBHIILHBIA OTBET, 3aITMCaTh OYKBY oTBeTa; B Nol(-pemuts 3amady.

1.Kakoi1 u3 mpoBOJIOB OJIMHAKOBO JUAMETpa U JUIMHBI MEHBIIIE HarpeBAETCsl — MEJIHBINA UJIM CTAIHLHOW IIPU OJHOU U
TOH ke criie Toka? Y IeapHoe CONpOoTHUBIIeHNe Meau - 1,7 - IO'BOM-M, cramu - 12 - 10°0mm.

a) MEIHBIH; 0) cTabHO; B) 00a MpoOBOIa HATPEBAIOTCS OJMHAKOBO;

T') HY KaKO# W3 MPOBOIOB HE HAarpeBaeTCsl.

2. B anexTpudeckyro 1enb mapamuiebHO BKIIOYEHBI ABa pesuctopa ¢ conpoTusieHrneM 20 Om u 50 Om. Hamps-
»kenue Ha Bxoje 140 B. Onpenennte TOK Ha HEPAa3BETBICHHOM YYaCTKE.
a)4 A; 0)2A; B) 9,8 A; r) 20 A.

3. Onpeaenuth CONPOTUBIICHHUE JIAMITHI HAKAJIMBAHUS , €CIIM Ha Hell Hamucano 25 Bt u 220 B
a) 1936 Owm; 0) 0,110m;  B) 19,36 Om; r) 11000m.

4. Llerb mepeMEHHOTO TOKa COACPKUT KoHeHcaTop. Kak uamensiercs no (aze TOK 1 HanpspKeHUe B ATOH nenu?
a) TOK OIlepeKaeT HaIpsbKEHUe Ha yroll 1/2;

0) HanpsHKEHHE U TOK COBMAIAIOT 1O (asze;

B) HaIPSHKEHHE ONEPEKACT TOK Ha Yroi 1/2.

5. Kak u3MeHHUTCSI MHIYKTUBHOE CONPOTHUBIICHHUE C YBEIIMYEHUEM YaCTOTHI?
a) He U3MEHUTCS, 0) YMEHBIIUTCS; B) YBEITHMUUTCS.

6. OOMOTKH Tpex(a3HOTO reHepaTopa COeAMHEHbBI «TPEYroJbHUKOM». CKOJIBKO JIMHEHHBIX NPOBOAOB MOAXOIUT
K reseparopy?
a) 3; 0) 4; B) 2; r) 6.

7. Y cunoBoro oxHogazHoro TpaHcopmaTopa HOMUHAJIbHOE HampsbkeHue Ha Bxoae 4000 B, Ha Brixome 220 B.
Onpenenutsb k03 duireHT Tpanchopmanuu.
a) 180; 0) 0,055;  B) 18; r)5,5.

8.YKakuTe NOJISIPHOCTH HANPSDKEHUS HA SMUTTEPE U KOJJIGKTOPE TPaH3UCTOpa THIa p-N-p.
a) IJIIoC, IUTI0C;  0) MHUHYC, TUTIOC; B) IUTIOC, MUHYC; ') MUHYC, MUHYC.

9. K kakoil cTenieH! UHTErpauu OTHOCATCS UHTErPAIbHBIE MUKPOCXeMBI, coaepxkamue 1200 1oruueckux 3JaeMeH-
TOB?

a) Majioli;  0) cpenHei; B) BBICOKOI1; T') CBEPXBBICOKO.

10. HaiimuTe BBIpakeHHE JIJIT MTHOBEHHOTO 3HAYEHUS TOKA B IETIH C KaTYIIKOW MHAYKTUBHOCTEIO L = 0,6 I'H, KO-
Topas MOJKII0YeHa K NCTOYHHUKY TlepeMeHHoro HanpspkeHus 220 B, vactoroit 100 [,

[IpenonaBarens ®.1.0.

116



MunucrtepcTBo Tpancnopta Poccniickoii @enepauuu
DenepanbHOE aTEHTCTBO KeJIe3HOO0POKHOT0 TPAHCIOpPTAa
DenepanbHOe rocyIapcTBeHHOE 0I0KeTHOe 00pa3oBaTeIbHOe
yupexxaeHue BhIcLIEero 06pa3oBaHus
«[IpuBoMKCKHIT TOCYAAPCTBEHHBIH YHUBEPCUTET MyTel COOOIIeHH S

Paccmotpeno: JK3aMeHallMOHHBII Ouiter Ne 24 YT1Bepxkaato:
Ha 3aceJaHUHU [IUKJIOBON KOMUCCHU MO JUCLUIITUHE Hauanpauk yyeOHOTO OoTAETA
o0wenpoeccnoHanbHbIX U MaTeMaTH- OI1.02. DyIeKTPOTeXHHKA U JIEKTPOHUKA ®.11.0.
YEeCKUX TUCLMIUIMH JUI CHIELIMANbHOCTU « » 20 r.
IIporokon Ne 23.02.01 Opranuzanus NepeBo3oOK U yrpas-
oT«__ » 20 1. JIeHWEe Ha TpaHCTOpTe (10 BHIAM)
IIpencenarens LIK I'pynmsr

©.1.0.

B 3amanusix Nel-Ne9 HeoOxouMo BEIOpaTh MpaBHIILHBIA OTBET, 3aITMCaTh OYKBY oTBeTa; B Nol(-pemuts 3amady.

1. Kakoii 13 mpoBOJIOB OJIMHAKOBOI'O CEUEHHS M3 OJTHOTO M TOTO K€ MaTepualia, HO pa3HOW JJIMHbBI, CUJIbHEE Harpe-
BaeTCs IIPU OJJHOM U TOM K€ TOKe?

a) o0a MpoBo/Ia HATPEBAIOTCS OJJMHAKOBO;

0) cuibHEee HarpeBaeTCs MPOBO OOIBIICH JTHHEL;

B) CHIJIbHEE HAarpeBaeTcs MPOBOJ MEHBIIIEH JITHHEI.

2. CKOJBKO IIECTUBOJBTOBBIX JAMIIOUEK HEOOXOJUMO B3STh JAJISl €OYHOH THUPISHIBL, €CIH HaNpshDKEHHE CEeTH
127B?
a) 37 mr.; 0) 21 wr.; B) 42 mrt.; r) 11 mr.

3.0mpenenuth o0IIee COMPOTHUBICHNUE IENH MPH MapaUIeTbHOM COSTUHEHHH 2-X TOTpeOuTeNei, COMpOTHBIICHHE
KOTOPBIX 10 250 OMm?
a) 12,50mM;  6) 250 Om; B) 1250M; 1)25O0Mm.

4. llens IEpeMEHHOTO TOKA COJIEPIKUT PE3UCTOP M KarymKy. Kak m3mensercs mo ¢asze TOK W HampsHKeHHE B 3TOH
nenu?
a) TOK oTlepexaeT HallpshKeHne; 0) HalpsDKeHHE M TOK COBMAAAIOT 1O (a3e; B) HaNpsDKEHHE OMEpekaeT TOK.

5. B tpexdaznyto cets ¢ nuHeitHbIM HanpspkeHueM 380 B BrimrodaroT Tpex¢asHbIi [BUTATENh, KaXKIas U3 00MOTOK
KoToporo paccuutana Ha 220 B. Kak cieayer coeiMHUTL OOMOTKHY JABUraTelIs?

a) «TPEyroJIBLHUKOMY; 0) «3Be310i»;  B) ABUTATENb HEJb3s BKIIOYATh B 3Ty CETh;

I') MOXHO TPEYTOJIbHUKOM, MOKHO 3BE3J10H.

6. B cummMerpuuHOii TpexdazHoH 1enu JWHeHHbI TOK 7 A. Paccunraiite (a3HbIi TOK, €ClIM HArpy3Kka coeIMHEeHa
«TPEYrOJIBHUKOM).
a) 12,11 A; 6)4,05A; B)3,8A; 1)4,96A.

7. K yemy npuBOIUT OOPHIB BTOPUYHOM IIeny TpaHcpopmaropa Toka?
a) K KOPOTKOMY 3aMbIKaHHIO; 0) K pexuMy XOJIOCTOIO X0/1a;
B) K TOBBIIICHUIO HAMPSOKCHUS, T) K MOJOMKE TpaHchopmaropa.

8. Kak Ha3bIBarOT cpeTHUH CIIOH Y OUTIONSPHBIX TPAH3UCTOPOB?
a) cTok;  0) ucTOK;  B) 0a3a;  T) KOJICKTOP.

9. Onextpoabl HOTOpE3UCTOPa BHIITOIHEHBI U3:
a) Menu; 0) IUTaTUHBI,  B) JKEJe3a; T) cepebpa.

10. Kakast MOIIIHOCTH pacXoyeTcsl B COeIMHUTEIBHBIX NMPOBOJIAX, €CIU HalpsbkeHue Ha Harpyske 220 B, a Tok B
nenu 50 MA? DnexTpuueckas 1enb nofgkiaodeHa K uctouHuky ¢ OJ1C E = 240 B u BHyTpeHHUM CONPOTUBIEHUEM
I= 80 Om.
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