[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHdopmaumsa o Bnagenbue: HpI/IJ'IO}KeHI/Ie
®WNO: Genoposa Mapura BnaaummposHa K OTTOIT-TITICC3 1o crennanibHOCTH
Rlomxocre: Llupexrop gunnana 23.02.01 Opranusanus IepeBo30K U

[ata nognucanus: 03.07.2025 10:57:09
YHMKaNbHbIA NPOrPaMMHbIi KNHoY: YUPaBICHHE HA TPRHCIOPTE (110 BHSAM)

e766def0e2eb455f02135d659e45051ac23041da

®OH/JI OLIEHOYHBIX CPEJICTB
YYEBHOW JIUCHUATIIMHBI

OI1.02 DeKTpOTeXHHKA M JJIEKTPOHUKA
OCHOBHOI1 MPo(ecCHOHATBHOI 00pPa30BaTeIbHOI MPOrPaMMBbI

o CNMCIIUaAJIbHOCTH
23.02.01 OPTAHU3AIIMS TIEPEBO3OK U YIIPABJIEHME HA TPAHCIIOPTE
(IO BUIAM)

bazosasn noocomoska
cpeoHe20 npogeccuoHarbHo20 0Opa306anUs

(200 nHauana noozcomosku.: 2025)



P wwwn e

N o=

Conep:xkanme

[TactiopT KOMIUIEKTa KOHTPOJIBbHO-OLICHOYHBIX CPEJICTB

Pe3ynbTaThl OCBOCHUS yUeOHON JUCIMILIMHBI, TTOJICKAIINE IIPOBEPKE
OrneHka 0CBOEHUSI Y4eOHOUM AUCHIUTLIAHBI

®opMBbI U METOIbI OIICHUBAHUS

KomudukaTop oleHOYHBIX CPEICTB

3ajaHus JJIs1 OLICHKHA OCBOCHUS U CITUIIIINHEI

CTp.

O b~ b~ W W

10



1. IacnopT KOMILIEKTAa KOHTPOJIbHO-OLEHOYHBIX CPeICTB

B pesynbrare ocBoeHus yueOHoOU mucuuiuiudbl OI1.02 Onexmpomexnuxa u saex-
mponuka o0ydarmuiics nomkeH oonanate npeaycmorpeHasivu GI'OC no cnienumanbHO-
ctu 23.02.01 Opeanuzayus nepego3ox u ynpasienue na mpancnopme (no euoam) (6azo-
8asi NOO20MOGKA) CIEAYIOUIMMH 3HAHUSMH, YMECHUSIMH, KOTOpbie (hopMUpPYIOT npodeccu-
OHAJIbHBIE KOMIIETEHIIUU, U OOITUMHU KOMITETEHIIUSAMMU:

VY1 - npon3BOAUTE pacyeT napaMeTpOB MIEKTPUUECKUX LIETIEH;

VY2 - cobupath MEKTPUIECKHE CXEMBI U TIPOBEPSITHh UX padboTy;

VY3 - yhTaTh U COCTABJISITH MPOCTEUIINE CXEMBI C UCIIOJIBb30BAHUEM TOTYIPOBOJHU-
KOBBIX PUOOPOB;

V4 - onpenensiTe TUI MUKPOCXEMBI IO MApPKUPOBKE;

31 - MeTo1bI MpeoOpa3oBaHMs AIEKTPUUECKOW SHEPTUH;

32 - CymHOCTh (PUBMYECKUX MPOIECCOB, MPOUCXOASAIINX B JIECKTPUUECKUX U Mar-
HUTHBIX LEIAX, TOPSOK pacueTa uX MapaMeTpoB;

33 - npeoOpazoBaHuE IEPEMEHHOTO TOKA B MOCTOSHHBIM;

34 - ycuneHue v reHepUPOBAHUE SIEKTPUUECKUX CUTHAJIOB.

OK 01. Boeibupatrs crnocoObl pemieHus 3agad npodecCHuOHANbHONU JeSATeIbHOCTH
MIPUMEHUTENBHO K PA3JIUYHBIM KOHTEKCTAM.

OK 02. Hcnons30BaTh COBPEMEHHBIE CPEACTBA MOUCKA, aHAJIN3a U UHTEPIPETALINU
nHpopmaruu U MHOOPMAIIMOHHBIE TEXHOJIOTUU JJIsI BBITIOJHEHUS 33/1ad TPOQPECCHOHAIb-
HOU NESITEIIHHOCTH.

[IK 2.2. Opranu3oBbIBaTh JBWIXKEHUE TPAHCIIOPTA, OOecleyuBaTh OE30MacCHOCTD

JIBWKEHUSI HA TPAHCIIOPTE U pelaTh NpodeccuoHanbHble 3a/1a4u MOCPEACTBOM MPUMEHE-
HUS HOPMATHUBHO-TIPABOBBIX IOKYMEHTOB.

dopmoii aTTecTanuu 1Mo y4eOHOM TUCIUITINHE SBIISCTCS IK3ameH (OuHas U 3aouHast Gop-
MbI OOyUYEHHS).

2. Pe3yabTaThbl 0CBOEHUS YUeOHOM TUCUMILIMHBI, MOAJIeKAIINe POBepKe

2.1. B pesynprare arrecTaMd MO Yy4YeOHOW IUCHUIUIMHE OCYIIECTBISIETCS
KOMILJIEKCHAsI TPOBEpPKa CIEAYIOMMX YMEHUHM W 3HaHWW, a Takke JAUHaAMUKa
(dbopmupoBaHus 00IIKX, TPO(HECCHOHATBHBIX KOMITETEHIIUN:

PesynbTaTsl 00yyeHus IMoKa3aTe/H OUEHKH Pe3yaLbTaToB ®opmMa KOHTPOJIA U OLIEHH-
(v, 3, OK/TIK) pesy Banus

yMeTh:

Y1 - npou3BoAMTH pacyeT Ia- | yMEHUE NMPUMEHATh AITOPUTMBI pacuera | 3KCHEpTHOE HalIto/ieHue
paMeTpoB 3JEKTPUUYECKUX IIe- | MapaMeTpoB 3JIEKTPUYECKUX Ilereil Mo- | M OlleHKa Ha Jiaboparop-

neu CTOSIHHOTO TOKa, OJHO(A3HOTrO Iepe- | HbIX padoTax M MpakTUde-

OK 01, OK 02, MEHHOTO TOKa, Tpex(a3HOro MepeMeH- | CKHX 3aHSTHUSX.

[IK 2.2 HOT'O TOKa TpH BBINOJHEHUH J1aboparop- | Texkymuit  KOHTpoib: B
HBIX pabOT U pelIeHUH 3a/1a4 ¢dbopMe yCTHOTO orpoca 1o

Y2 - cobOupaTh 3JIEKTpUUYECKHUE | BIAJCHUE 3HAHUAMHU OO YCIIOBHBIX 000- | TE€MaM, BBIIIOJIHEHHS KOH-
CXEMBI U TIPOBEPATH MX pabOTy | 3HAYCHWSIX, MPUMEHACMBIX Ha 3JIEKTPH- | TPOJBHBIX PabOT, OTBETOB
OK 01, OK 02, YECKUX CXEMax, MpaBWax BKIIOYEHUS B | Ha KOHTPOJIBHBIE BOIIPO-
11K 2.2 AIIEKTPUYECKUE CXEMBbI DJICKTPOU3MEPHU- | Cbl, BBIIIOJIHEHWS WHIUBU-
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TEeJbHBIX MPUOOPOB; YMEHHE COOMPATh
0 CXEME IEKTPHYECKUE IIeTH

VY3 - uurate U cobuparh Mpo-
CTEHUILINE CXEMBI C HCIIOJIb30Ba-
HUEM MOJIYTIPOBOTHUKOBBIX
npubopoB

OK 01, OK 02,

K 2.2

BJIQJICHUE 3HAHWSIMU 00 YCIOBHBIX 000-
3HAYEHUAX IOIYIPOBOJHUKOBLIX IIPH-
OOpOB Ha JJICKTPHYECKUX CXEMax, Ipa-
BUJIAX BKJIIOYCHHUS B DJICKTPUYECKHE
CXEMBI MOJTYIIPOBOTHUKOBBIX MPUOOPOB;
YMEHHE COOMpPAaTh MO CXEME 3JIEKTpUYe-
CKHE IICMM C HCIOJIb30BAHHEM II0JY-
IIPOBOIHUKOBBIX MPUOOPOB

Y4 - onpenensTh THI MHUKPO-
CXEM M0 MapKUPOBKE

BJIQJICHUE 3HAHWSIMU 00 YCIOBHBIX 000-
3HAUCHUSX, TPUMEHICMBIX TPU MapKu-

NyalIbHBIX 3aJaHuM.
IIpomesicymounasn amme-
cmayus: 9K3ameH

OK 01, OK 02, POBKE MHKPOCXEM; YMEHHUE OIPEENATh

[IK 2.2 10 MAPKUPOBKE TUII KOPITYCa, KOHCTPYK-
THBHO-TEXHOJIOTMUYECKYIO TpyHIly, Ce-
puro, (QYHKIMOHAIBLHOM  Ha3HA4YEHHE
MHKPOCXEM

3HATh:

31 - metonsl mpeoOpa3zoBaHUS
JIEKTPUYECKON SJHEPTUU

BJIAJICHUE 3HAHUSAMHM O Pa3IUYHBIX
METO/AX MIPpeoOpa3oBaHUs EKTpUYE-

OK 01, OK 02, CKOM 2HEPruu
IIK 2.2
32 - cymHOCTh (PU3MYECKUX | BIIAJICHHE 3HAHUSIMH O CYIIHOCTH (hu-

IIPOLIECCOB B AJIEKTPUUYECKUX U
MarHuTHBIX ~LEMsX, MHOPSA0K
pacuera ux napaMmeTpoB

OK 01, OK 02,

K 2.2

3UYECKUX MPOIECCOB, TPOUCXOISIINX
B DJICKTPHYECKHUX IIEMSAX IMOCTOSHHOTO
U TIEPEMEHHOT0 TOKa, MarHUTHBIX 11€-
MSX; aIrOpUTMax pacyera MapaMmeTpoB
AIIEKTPUYECKUX IIE€TIeH MTOCTOSIHHOTO TO-
Ka, OAHO(A3HOTO TMEePEMEHHOTr0 TOKa,
Tpex(a3HOro NepeMeHHOro ToKa M Mar-
HUTHBIX IEnei

33 - npeoOpazoBaHue TIEPEMEH-
HOTO TOKa B TTOCTOSTHHBIN

OK 01, OK 02,

IK 2.2

BIIQJICHUE 3HAHUSIMU O CTPYKTYpHOH
CXEME BBINPSAMHUTENEH, OIHOIOIYIIE-
PUOJHOM, ABYXITOJYIIEPUOJAHON U MO-
CTOBOM CX€MaX BBIIPAMIICHUS IIEpe-
MEHHOI'0 TOKa

34 - ycuieHMe U TE€HEpPUPOBa-
HUE 3JIEKTPUYECKUX CUTHAJIOB
OK 01, OK 02,

K 2.2

BJIaJICHHE 3HAaHUSIMH 00 OCHOBHBIX Xa-
pakTepUCTUKaX YCWJIMTENeH, olpart-
HOW CBSI3U B YCWIHTENSAX, 0COOEHHO-
CTAX CXEM BKIIFOUCHUA TPaH3UCTOPOB B
YCUJIMTEIbHBIX KacKagax, MHOTOKac-
KQJHBIX YCHUJIMTENSIX; OCOOCHHOCTH
paboThl TeHEepaTOpOB HIEKTPUUECKUX
CHUTHAJIOB

SKCIIEPTHOE HAOIIOJCHUE
U OIICHKa Ha Jiaboparop-
HBIX paboTax U MpakTUye-
CKUX 3aHATHSIX.

Texkymmii KOHTpOJIb: B
(dbopMe yCTHOTO orpoca 1o
TE€MaM, BBITIOJHEHUSI KOH-
TPOJIBHBIX PabOT, OTBETOB
Ha KOHTPOJBHBIE BOIPO-
CBI, BBITIOJTHCHUS WHJINBH-
NyanbHBIX 33aHUN.
Ipomescymounasn amme-
cmayust: 9K3aMeH

3. OueHka ocBoeHus y4eOHOH TUCHUILINHBI:

3.1. ®opMbI M METObI KOHTPOJISI.

[IpeameToM OIIEHKU CIYy»aT YMEHHsS M 3HaHus, npenycmorpennbie ®I'OC no auc-
nuruae OI1.02 Onekmpomexnuka u 31eKmpoHUKa, HalpaBlieHHbIe Ha (OpMUpPOBaHUE
o01uX U MPOPECCUOHATBHBIX KOMIIETEHIUH.



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

OnemeHT Y/I

(I’OpMI)I N MCTOIbI KOHTPOJIA

Tekymui KOHTPOJIb

Py0OexxHbIli KOHTPOJIb

[IpomexyTounas arrectanus

@opMBI KOH- [IpoBepsiembie Dopmsbl [IpoBepsiemble dopma KOH- [IpoBepsiemble
TPOJIst OK,IIK, VY, 3 KOHTPOJIS OK,IIK, VY, 3 TpOJIst OK,IIK, VY, 3
Pa3nen 1. DJaeKTPOTEXHHKA 32 (ounas u Vi, V2, V3, V4,
Tema 1.1. Duaexkrpuueckoe | YO Vi, 31, 32, 300YHAA 31, 32, 33, 34,
moJie CP Nel OK 01, OK 02 gopmbl 06y- OK 01, OK 02,
Tema 1.2. Daexkrpuueckue | T Vi, V2 31, 32, yeHust) IIK 2.2
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 IIK 2.2
CP No4
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 TIK 2.2 IIK 2.2
Tema 1.6. Tpancpopmaropsr | T Vi,V2, 31, 32,
CP Nob OK 01, OK 02,
IIK 2.2
Tema 1.7. Daexkrpuueckue | YO Vi, V2 31, 32,
HU3MepeHus JIP No5 OK 01, OK 02,
CP Noi IIK 2.2
Tema 1.8. Duaexkrpuueckue | YO Vi, 31, 32,
MAaIIUHBI MepeMeHHoro Toka | CP No8 OK 01, OK 02,

1IK 2.2




Tema 1.9. Daexrpuueckue | YO Vi, V2, 31, 32,
MAIIUHBI MOCTOAHHOrOo Toka | CP Ne9 OK 01, OK 02,
1IK 2.2
Tema 1.10. OcHoBbl 3Jek- | YO Vi, 31, 32,
TPONPHUBOJIA CP Nel10 OK 01, OK 02,
1IK 2.2
Tema 1.11. Ilepexaua u pac- | YO Vi, 31, 32,
npeaejenne 3iekrpuueckoii | CP Nell OK 01, OK 02,
JHEePIrum IIK 2.2
Paznen 2. JJeKTPOHUKA
Tema 2.1. Iloaynpo- T Vi, V2, V3, 31,
BOJHHMKOBbIC IPUOOPHI JIP Nob, Ne7l 32, 33, 34,
CP Nel2 OK 01, OK 02,
1IK 2.2
Tema 2.2. Boimpsimutean wu | 7’ Vi, V2, V3, 31,
CTA0MJIU3ATOPBI JIP No8 32, 33,
CP Nel3 OK 01, OK 02,
1IK 2.2
Tema 2.3. DaexkrpoHnble | T’ Vi, ¥2, V3, 31,
YCHJINTEH JIP No9 32, 34,
CP Nel4 OK 01, OK 02,
1IK 2.2
Tema 2.4. JaexkTpoHHble re- | T Vi, V2, V3, 31,
HepaTopbI CP Nol5 32, 34,
OK 01, OK 02,
1IK 2.2
Tema 2.5. HHTerpajabubie | T Vi, V4,
cXeMbl MUKPOJJIEKTPOHUKH JIP Nel0 OK 01, OK 02,
CP Nel6 1IK 2.2




3.2 Konudukarop o1ieHOYHBIX 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 11 CaMOCTOSATENbHON paboThI CP

DK3aMeH




4. 3aganus 1Ji9 OLEHKH OCBOCHUSA TUCIHUILIAHBI

TEKYIIUH KOHTPOJIb

Bonpocsl 1J1 yCTHOTO onpoca
no teme 1.1. Jaexkrpuyeckoe mosae

1. Cdopmynupyiite 3akon Kysnona, 3anummure Gopmyity, MOSCHUTE BXOJISIIUE B
dbopMyTy BETUUHHBI.

2. JlaiiTe ompeneneHne dIEKTPUIECCKOTO TOJIS.

3. JlaiiTe ompeneneHne HAPSKEHHOCTH JIEKTPUICCKOTO IO, HA30BUTE €UHU-
bl u3mMepeHus. OOBACHUTE, KaK MOXKHO OIPEAEIUTh HANPABICHUE BEKTOpPA HANpPSHKEH-
HOCTH.

4. 3anummute (HOpMyIly HANPSKEHHOCTH MOJISl TOUEHYHOIO 3apsija.

5. Jlaiite onpeneneHue NOTEHLINAA, HA30BUTE €AMHUIIBI U3MEPEHUS.

6. 3anumure GopMyily HanpsHKEHUs, HA30BUTE €AUMHUIIBI u3MepeHus. OObsiCHU-
T€, I0YEMY Ha IPAKTHUKE UCITOIB3YIOT HANPSDKEHUE, @ HE TOTEHIHAIL.

7. JlaiiTe onpeneneHue 3JIEKTPOEMKOCTH, HA30BUTE €IMHULIBI u3MepeHus. OO0bsc-
HUTE, KaK CBA3aHbI 3JIEKTPOEMKOCTh TEJ Y BEJIMYMHA 3apsJ1a, KOTOPBIM Tejaa MOT'YyT HaKo-
IUTh.

8. OObsacHUTE, YTO MpPEACTaBIAECT COOOM KOoHAeHcaTop. s 4ero mpuMeHsIoT
KOHAeHcaTopbl? HazoBUTE BUABI KOHIEHCATOPOB.

9. 3Bamumute HOpMyTy €MKOCTH IUIOCKOTO KOHIEHcaTtopa. Kak m3MeHuTcs ewm-
KOCTb, €CJIM PAaCCTOSIHUE MEXAY IUIaCTUHAMU YMEHBIIUTH B 2 pa3a, IJOoLalb IIacTUH
YBEJIIMUUTH B 3 pasza’?

10. 3anummre Gopmyny SHEPTUU 3apsSKEHHOTO KOHIEHCATOPA.

11. Ha3zoBuTE 3aKOHBI TOCIEAOBATEILHOTO COEUHEHUS KOHAEHCATOPOB.

12. HazoBuTe 3aKOHBI MTApaJUICIIBHOTO COCTMHEHUSI KOHIEHCATOPOB.

no teme 1.3. DilekTpoMarneTusm

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

2. CdopmynupyiiTe nmpaBuio OypaBunKa, MpaBUio MPABOU PYKH.

3. 3anmmmTe 3aK0H AMIiepa, OSICHUTE BXOs1re BenunuHbl. ChopMmymupyiTe
MPABUJIO JIEBOU PYKH.

4. ]JlaifTe ompeaereHe MarHUTHOW UHAYKIIUU, HA30BUTE €AUHUIIBI U3MEPCHUS.

5. 3anumwute GOpMyTy MAarHUTHOTO MOTOKA, HA30BUTE CAMHULIBI U3MEPEHHUS.

6. JMaiite onpeneneHne OTHOCUTEILHON MAarHUTHON MPOHUIIAEMOCTH.

7. Jaiite onpeaeneHue GeppoMarHuTHBIX MaTEPUAIOB, IPUBEIUTE IPUMEPHI.

8. OnwumuTe npolecchl HAMarHUYMBaHUS, IEpeMarHuYuBaHUs
(beppoOMarHeTUKOB.

9. IlpuBenure knaccupuranuio GeppoOMarHUTHBIX MaTEPUAIIOB.

10. 3anumute GopMyny HAIPSHKEHHOCTh MAarHUTHOTO TTOJISI, HA30BUTE €IUHUIIBI
M3MEpEHHS.

11. JlaiiTe onpeaeneHne MarHuTOABUKYILIEH CUIIBI.

12. ChopmynupyiiTe 3aKOH MOJHOTO TOKA, HOSICHUTE BXOSAIINE B GOPMYITy
BEJIMYUHBI.
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13. JlaiiTe onpeneneHue SBICHUS AICKTPOMArHUTHON MHAYKITUH.

14. Chopmynupyiite npasuiio JIeHna, aaropuTM NpuMEHEHUs 3TOTO MpaBHIIa.

15. ChopmynupyiTe 3aKOH dJISKTPOMArHUTHOW MHYKIIHH.

16. OObsicHUTE, B YEM 3aKJIIOYaETCs SIBJICHUE CAMOMHIYKIIUU, B3aUMHOMN
UHTYKIIHUH.

17. Jlaiite onpeneneHue HHIYKTUBHOCTH, HA30BUTE €AMHUIIBI U3MEPEHHUSI.

no teme 1.7. JineKkTpuyeckne U3MepeHust

1. OnuiuTe ycTpOCTBO, MPUHILIHUII JEHCTBUS MPUOOPOB MarHUTOAIEKTPHUIECKOM,
AIEKTPOMArHUTHOM, ANEKTPOIUHAMUYECKOM, (peppoanHaMUuecKor, HHAYKIIMOHHON CH-
cteM. Ha3oBUTE 10CTOMHCTBA U HEJIOCTATKU MPUOOPOB.

2. 3anumute (HOopMysbl a0CONIOTHONW, OTHOCUTEIBHON M MPUBEICHHOW OTHOCH-
TEJIbHOM MOrPEeNIHOCTeN u3MepuTenbHOro npubdopa. IloscHure Bxoasmue B (POpPMYJIbl
BEJIMYMHBI.

3. Jlaiite onpeneneHue Kiacca TOYHOCTU U3MEPUTENBLHOTO Ipubopa.

4. PacckaxuTe, KaK U3MEPSIOT TOK, HANpPSIKEHUE, DJIEKTPUUYECKYI0 MOILHOCTh U
SHEPIruUIo (Kakue NpruOopsl UCMOJIB3YIOT, KaK MOAKIOYAIOT B LEMb).

5. OOpacHUTE, YTO TAaKOE UIYHT, Ul YEro MPUMEHSETCS, KaK MOJKIIOYaeTcs K
U3MEpPUTEIbHOMY MPUOOpPY. 3anumuTe GopMyIly Ajis pacueTa COIPOTUBIEHUS UIYHTA.

6. OObsacHUTE, UTO Takoe JOOABOYHOE CONPOTHUBJIECHHE, JJISI YETO MPUMEHSETCH,
KaK MOJKJII0OYAETCs K U3MEpPUTEbHOMY NpuOopy. 3anumure GopMyiy sl pacyera J0-
0aBOYHOr0 COMPOTUBIICHHUS.

no teme 1.8. Jiekrpruyeckre MalIMHbI IEPEMEHHOI0 TOKA

JlaliTe onpeneneHue acCHHXpoHHOTO aBurateis (A/l).
HasoBure npenmyiecTBa aCHHXPOHHBIX JIBUTATEIIEH.
Onwummre yctpoiictBo ctatopa A/l.
OnummuTe yCTporcTBO KOPOTKO3aMKHYTOTO poTopa A/l.
Omnumure ycTpoiicTBO ¢azHoro poropa AJl.
OObsicHUTE NPUHLHKI ACHCTBUSA TpeX(Pa3HOTO aCUHXPOHHOTO JIBUTATES.
7. 3anumute GpopMyTy 4aCTOThI BpallEHUS MATHUTHOTO TOJIsI CTaTOpa, MOSICHUTE
BXOJd1IME B (POPMYJITy BEIUYUHBI.
8. [laiiTe ompeneneHue U 3anuiinTe GOpMYyIy CKOJIBXKEHUS, MOACHUTE BXOSAIINE
B (pOpMy1y BETMYMHBI.
9. UYrto Ha3bIBaeTCSI MEXaHUYECKOU XapakTepucTukon AJl?
10. HazoBute paboune xapaktepuctuku A/Jl.
11. HazoBuTte criocoosl mycka AJl.
12. HazoBuTe ciocoObl peryirupoBaHusi 4acTOThI BpamieHus AJl.

SokowbdE

no teme 1.9. JiekTpruyeckne MAIIMHBI MOCTOSIHHOTO TOKA

. Jlalite onpenenenue reueparopa noctostuaoro toka (I'TIT).

. Jlalite onpenenenue aurarenst nocrosstHaoro Toxka (I1T).
Onumure ycTpoMCTBO cTaTOpa MaluH nocTostHHOTro Toka (MIIT).
Onumure yctpoictBo sikops MIIT.
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Onumure yCTpOUCTBO MIETOYHO-KOJUIEKTOpHOrO y3i1a MIIT.
OO0BsicHUTE IPUHLIMI IEUCTBUS T'€HEPATOPA MOCTOSHHOTO TOKA.
Uto Ha3bIBaeTCs BHEIIHEN XapakTepuctukoit ['TIT?

8. 3apucyiite cxembl MIIT ¢ He3aBUCHMBIM, HapalIeIbHBIM, TTOCJIEI0BATEIbHBIM
U CMEIIAHHBIM BO30YKIECHUEM.

9. OObBsicHUTE MPUHIIUI ACHUCTBUS IBUTATEIISI MIOCTOSHHOTO TOKA.

10. Yrto Ha3bIBaeTCA MeXaHWUYeCKOH 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 IEKTPONPUBO/A.

2. Kakas Temmeparypa mpu paboTe AJIEKTPOJBUTATENS] HA3bIBACTCS YCTAHOBU B-
mercs? OT Kakoro napameTpa oOHa 3aBUCUT?

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

4. Ha3zoBuTe OCHOBHOM KpUTEPUIl BHIOOPA MOIIIHOCTH JIEKTPOBUTATEIIS.

5. Kakoit maTepuai, npuMeHsIEMbIN B AJIEKTPOABUTATENSIX, HanOOJIee YyBCTBUTE-
JICH K TEMIiepaType Harpena’?

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

7. TlosicHute, kak BBIOMpAIOT MOIIHOCTH JBUTATENSl MPHU MPOJOJDKUTEIBLHOM,
KpaTKOBPEMEHHOM, TOBTOPHO-KPATKOBPEMEHHOM PEXUME paOOTHI.

no teme 1.11. Tlepenaua u pacnpenejieHue 3JIeKTPUIECKOI IHEPTUHU

1. Jlaiite ompeeneHue AMEKTPUIECKUX CETEH.

2. HazoBute kiiaccuduKaiuoo 3JeKTPUUYECKUX CETeH MO POy TOKa, HOMHUHAI b-
HOMY HANPSIKEHUIO0, KOHCTPYKTUBHOMY HCIIOJTHEHUIO.

3. Ilpu xakom HaMpsHKEHUH BBITOJHO MEpeaBaTh AeKTpodHepruto? [Touemy?

4. Ha3zoBuTe mpeuMymiecTBa U HEJOCTATKH MEpPeAaqr JICKTPOIHEPTUU MOCTOS H-
HBIM TOKOM.

5. Pacckaxute o Bo3aymHoM JIDII.

6. Onuiure ycTpocTBO Kabersl.

7. HauyepTuTe NMpUHIMIHUAILHYIO CXEMY 3JEKTpocHaOxkeHus. [losicHuTe snemeH-
TBI CXCMBI.

8. Ilepeunciure cmocoObl SKOHOMUU JIEKTPOIHEPTUU.

9. TlosicHUTE Ha3HAYEHHUE W YCTPOMCTBO 3alUTHOTO 3a3CMIICHHUS.

Kontpomupyemsie komnerenuuu: OK 01, OK 02, IIK 2.2
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KpuTtepun oueHKHM YyCTHBIX OTBETOB 00y4aKOIIUXCS

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

1) oOy4aronuiicss MOJHO W3JIaraeT Marepual, JaeT MPaBHIbHOE OMpPEaesIeHUe OC-
HOBHBIX MMOHSATHUIA;

2) oOHapy>KuMBaeT MOHMMaHWE MaTepuaia, MOXET O00OCHOBAaTbH CBOU CYXIACHUS,
NPUMEHUTH 3HAHUS HA MPAKTUKE, TPUBECTH HEOOXOAUMbIE MPUMEPHI HE TOJBKO U3 yueo-
HUKA, HO ¥ CAMOCTOSITEJIbHO COCTaBJICHHBIE;

3) uznaraetr MaTepuan nocie0BaTeIbHO U MPABIWIHHO C TOUKHU 3pEHUS] HOPM JIUTE-
pPaTypHOTO S3bIKA;

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

«4» 0ansia BBICTABJSETCA 00YYAKOIIEMYCH, €CJIM OOyJYarOIMIACS TaeT OTBET,
YAOBJICTBOPSIONIMKN TEM K€ TPeOOBAaHMSAM, YTO WU IJISI OIEHKH «5», HO MOomyckaer 1-2
OIIMOKHU, KOTOPBIE CaM K€ MCIIPABISIET, U 1—2 HefoUYeTa B MOCIE0BATEIbHOCTH U SI3BIKO-
BOM 0(OPMIIEHUH H3J1araemMoro.

«3» 0ania BbICTaBJSAETCH 00Y4YAKOIIEMYCsl, €CJIM 00yJaroluiicss 0OHapyKUBAET
3HAHUE U IOHMMaHUE OCHOBHBIX NOJIOKEHUI JaHHOU TEMBI, HO:

1) uznaraet MaTepras HEMOJIHO U JAOMYCKAeT HETOUYHOCTH B ONPEJCICHUN MTOHSATUN
Wi (pOpMyITUPOBKE MPaBUIL;

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

3) u3nmaraeT Marepuan HENOCIEI0BaTENbHO U JOMYCKAaeT OIIHUOKU B SI3bIKOBOM
0hOpPMIICHUHU U3J1araeMOro.

«2» 0ania BbICTaBJIsAETCH 00Y4YAKOIIEMYCsl, €CJIM 00yJaroluiicss 0OHapyKUBAET
HE3HaHUe OOJIbIIEH YacTH COOTBETCTBYIOILIETO BOMPOCA, AOMYCKAET OMHUOKHU B (hOPMYIIH-
POBKE ONpENENEeHUI U MPaBWII, UCKAXKAIOUIUME UX CMBICI, OECOPAI0YHO U HEYBEPEHHO
M3JIaraeT MaTepuall; OTMEYAIOTCS TaKWe HEJOCTaTKU B MOJATOTOBKE, KOTOPBIE SIBJISIOTCS
CEPbE3HBIM MPENSATCTBUEM K YCIEITHOMY OBJIAJAEHUIO 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/aHMs, 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
TETISX;

- IOPSIOK pacyeTa uX MmapaMeTpoB.

Kontpomaupyemsie kommnierennuu: OK 01, OK 02, IIK 2.2

OTBeTnI
Bapuanr 3aganust

1 2 3 4 5 6 7
1 b b r b b b I
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 u3 mpoBOJOB OJIMHAKOBOTO JUAMETPA U JJIMHBI CHIIbHEE HArpeBaeTCd — MEIHbIN
WJIA CTaJIbHOM MPU OJTHOW U TOM K€ Cujie ToKa? Y IeJIbHOE COPOTUBIICHUE MEIH -

1,7 - 10°0mM, cram - 12 - 10%0mm.

a) MeubIit

6) CranbHol

B) O6a npoBoAa HArpeBaKOTCs OJJUHAKOBO

2. CKOJIBKO HIECTUBOJIbTHBIX JIAMIIOYEK HEOOXOAMMO B3SITh JUIsl €10YHON TUPJISHIBI, €CIIU
HamnpspbkeHue cetu 127B?

a)37mr. 6)21mr. B)40 mr.
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3. OnpenenuTs COMPOTUBIEHUE JIaMIIbl HAKAJIIMBAHUA , €CIM Ha Heil HamucaHo 60 BT u
220 B

a)484Om ©6)4860Om B)6840Om T1)8150Mm.

4. CxeMa COCTOUT U3 OJHOTO PE3UCTUBHOTO dJEMEHTA ¢ conporuBieHneM R=110 Om.
Hampsixenue Ha e€ 3axkumax u= 220 - sin 314t. Onpenenure mokasaHusi amrepMerpa 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. llems mepeMeHHOTO TOKA COACPKUT JamMIly HakanuBaHus. Kak u3mensieTcs mo ¢daze Tox
Y HanpspKEHWE B 3TOM 1enu?

a) Tok omepekaeT HanpsHKEHUE Ha YroJt /2

0) Hanpskenue u TOk coBnagaror no dase

B) HampsbkeHue onepexaeT TOK Ha yrod /2.

6. CuMMeTpHUYHAas Harpy3ka CoeIMHEHa «3Be310i». JInneliHoe HamnpsbkeHue paBHO 380B.
Haiinure daznoe HanpspkeHue?

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

7. N3meputenbHblii TpancPopMaTop TOKka uMeeT oOMOTKH ¢ yucioM BUTkoB 20 u 100.
Onpenenutsb ero KodGPUIMeHT TpaHncHopMaluu.

a)50 ©6)0,02 B)98 r) 0,2

Bapuant 2
1. B kakux ciy4asx NMPUXOIUTHCS MPUMEHATH MapajliebHOE COEAMHEHUE KOHAEHCATO-
poB?

a) Jliist monmydeHust O0JIbIINX €MKOCTEN

0) Jlns ynyuienus 3anaca NpoYHOCTH U30JISIIUKM KOHAEHCATOpa

B) i momy4yeHust Manoi EMKOCTH.

2. IBa pesuctopa: Ri=4 OM, R,=6 OM coeauHEHBI MOCIEI0BAaTEILHO U BKJIIOUYCHBI B
ANEKTPUUYECKYI0 ceTh. Ecnu HampsbkeHue Ha pesuctope R, paBHo 12 B, To HampsikeHue
AIEKTPUYECKON CETH PaBHO:

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

3. Onpenenuts TOK |5, MOAXOAANMEI K Y31y LENU MOCTOSIHHOTO TOKA, €CJIM TOKU B BETBSIX:
1 =-3A, [,=2A,13=4A,I1,=-4A.

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

4. Tlonnas nmotpeOasiemass MOITHOCTh Harpy3ku S = 240 kBA, a aktuBHast MoIHOCTH P=
=150 kBt. Onpeaenure kodhPUIMEeHT HArpy3KH.

a) cosp=0,625 6)cosp =1,6 B)cos ¢=10% T1)cos 9=0,9

5. B xakux ciyyasx TOK B HyJIEBOM NMpoBoJie paBeH 07

a) IIpu cuMMeTpuyHOI Harpy3Ke

0) [Ipu HECUMMETPUYHON Harpy3Ke.

6. CuMMeTpHuuHasi Harpy3ka COeMHEHa «TpeyroJbHuKoM». [lpu n3mepennn ¢asHoro to-
Ka aMIepMmeTp nokaszai - 5 A. Uemy Oyzaet paBeH TOK B TUHEHHOM IpoBoae?

a)SA 06)705A B)865 A r29A

7. Y cunoBoro ogHodazHoro TpanchopmaTopa HOMUHAIBLHOE HanpsbkeHne Ha Bxonae 3000
B, Ha Beixoze 500 B. Onpenenuts kodhumnueHT Tpanchopmaiuu.

a)60 6)0,16 B)6 r) 600
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Bapmuanr 3
1. Kak u3mMeHuTCS HanpsiKEHWE Ha BXOJIHBIX 3aKUMaxX JIEKTPUUECKOM LENU MOCTOSHHOTO
TOKa C aKTHBHBIM JIEMEHTOM, €CJIM MapauieIbHO UCXOJHOMY 3JIEMEHTY BKIIIOUUTH €IIé
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 Kynona.
3. B anexTpuyeckoil ceTH MOCTOSTHHOIO TOKA HAINPSKEHUE Ha 3aKUMax MCTOYHHUKA AJIEK-
TposHepruu 52 B. Hanpsbxenue Ha 3axumax norpeburtens 50 B. Onpenenuts mortepro
HaIpsHKEHUS Ha 3KMMax B MIPOIICHTAaX.
a)l% 06)2% B)3% r)4 %
4. llenp mepeMEHHOrO0 TOKa COAEPKUT KoHAeHcaTtop. Kak m3menserca mo ¢asze TOK U
HaIpsKEHUE B ATOM Henu?
a) Tok onepekaet HanpsHKEHUE Ha yroJl /2
0) Hanpsbxkenue u Tok coBnaaaroT no daze
B) HampspkeHue ornepexaeT TOK Ha yroi m/2.
5. Kak u3MeHHUTCS MHIAYKTUBHOE CONPOTUBIICHHUE C YBEJIMYEHUEM YACTOTHI?
a) He usmenurcs 0) YMEHbIIUTCS B) YBEJIUUYUTCH.
6. JIuneitnblii TOK paBeH - 5,8 A. Paccuuraiite da3Hblli TOK, €CIIM CUMMETPUYHAS HArpy3-
Ka COCTMHEHA «3BE3I0M.
a)8,12A ©06)10A B)S58A T1)335A
7. O6MOTKH Tpex(PazHOTo reHepaTopa COEAMHEHBI «TPEYTOJbHUKOMY. CKOJIBKO TUHEHHBIX
MPOBOJIOB TOJAXOOUT K reHEpaTopy?
a)3 6)4 B2 1)6

Bapuanr 4
1. Kakoit u3 mpoBOJIOB OJMHAKOBOM JIJIMHBI U3 OJTHOTO U TOTO K€ MaTepualia, HO pa3HOro
JUaMeTpa, CUJIbHEE HAarpeBaeTCs IPU OAHOM U TOM K€ TOKe?
a) O0a mpoBo/1a HArPEeBAIOTCS OJIMHAKOBO
0) CuiibHEe HarpeBaeTcs MPOBO/I C OOJBIINM TUAMETPOM
B) CuiibHEE HarpeBaeTcsi IPOBOJI C MEHBIIIUM JUAMETPOM
2. Onpenenuth 0011I€€ COMPOTUBIICHHUE TIEMHU MPHU MAPAUICTLHOM COSTMHEHHUH 2-X TIOTpe-
ouTelel, CONpOTUBIECHUE KOTOPBIX 10 50 Om?
a)1000m 6)500M B)250M 1)2,50M
3. DnekTpuyeckoe conpoTuiieHue yenoBeueckoro tena 3000 Om. Kakoit Tox nmpoxoaut
yepes HEro, €CJIM YeJI0BEK HaXOAUTCs o HanpsbkeHuem 220 B?
a) 19 MA  0)73MA B)20MA r) 50 MA.
4. ITpu nociieqoBaTENbHOM COEIMHEHUN PE3UCTOPA, KATYIIKA UHAYKTUBHOCTH, KOH/IEHCA-
TOpa 0Ka3aJoCh, YTO TOK OTCTAET OT HAINPSKEHUS HA HEKOTOPBIM yroiyl. YTo MOXKHO CKa-
3aTh O XapakTepe Harpy3Ku?
a) [IpeoOnanaeT eMKOCTHOE COIPOTUBIICHHE
0) [IpeobnagaeT MHAYKTUBHOE COMTPOTHUBIICHUE
B) IIpeoOnanaer akTHBHOE CONPOTUBIICHNE, @ UHIYKTUBHOE U EMKOCTHOE PABHBI.
5. CummeTpHuyHas Harpy3Kka CoeIMHEHa «TPEYTroIbHUKOMY. JIMHEelHOe HanpsKeHHe paBHO
220B. Haiinute ¢daznoe HampsokeHue?
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a) 127B  6) 220B  B) 380B.

6. B tpexdasnyio cetb ¢ nuHelHbIM HanpsbkeHrueM 380 B BkirouaroT TpexdasHblil 1BUra-
TeNb, KaXKJas U3 0OMOTOK KoToporo paccuutana Ha 220 B. Kak cnenyer coennHuts 00-
MOTKH JIBUTATENA?

a) TpeyroiabHIUKOM

0) 3Be3noit

B) JlBUraTenp Henb3s BKIIOYATh B 3Ty CETh

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

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

0,25A. Onpenennts ero K03hHUIMEHT TpaHCHOPMATIHH.
a)2 06)0,125 B)O0,5 r) 1,25

Bapuanr S
1. Kakoii cnioco0 coeMHEHNsSI ICTOUHUKOB MO3BOJISIET YBEJIMUUTH HANIPSIKEHUE?
a) IlocnegoBarenbHOE COEIMHEHUE
0) IlapannensHoe coeTMHEHNE
B) CMelnIaHHoe COeIMHEHHE.
2. I1o mpoBOJIOYHON CNHpaAK, COMPOTUBICHUE KOTOPOH B HArperoM cocTtostHuu 50 Owm,
TeueT TOK 2A. Kakoe KoJIMuecTBO TEIUIOTHI BBIICIIUT 3Ta CIUPAJIb 32 5 MUHYT?
a) 25 kIx 06) 60 klbx  B) 7,5x]x.
3. DileKkTpuuecKkoe conpotusiieHue yenoBeueckoro teaa 5000 Om. Kakoit TOK MmpoXoauT
yepes HEro, €CJIM YEJIOBEK HaXOAUTCs o HanpsbkeHueM 220 B?
a)44 A 06)0,044A B)0,02A r) 0,2A
4. Cxema COCTOMT M3 OJHOTO PE3UCTUBHOTO 3JIEMEHTa ¢ compoTuBiieHMEM  R=50 Owm.
Hanpspkenue Ha e€ 3axumax u= 220 sin 628t. Onpenenure nokazaHus amrnepMerpa u
BOJIbTMETpA.
a)l =44 A, U=220B
0)1=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 HAINPsDKEHUE B TOM 1enu?
a) Tok onepekaet HanpsHKEHUE Ha yroJt 7t/2
0) Hanpspxkenue u Tok coBmaaaroT no dase
B) Hampsioxenue onepexaeT TOK Ha yrod /2.
6. KakoBo cooTHomeHnne Mexay (pazHbIMU U JTUHEHHBIMU HANPSXKEHUSIMHU TIPU COEIUH €-
HUU NOTPEOUTENEH STEKTPOIHEPTUU KTPEYTOJIBHUKOM).
a)Un=U¢dp ©6)Un= 1,73-Up B)Ud= 0,707 Un.
7 . K yeMy npuBoIUT OOpBIB BTOPUYHOM 1LienH TpaHchopmaTopa Toka?
a) K KopoTkOMy 3aMbIKaHHIO
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 OMm. Hanpsbxkenue Ha Bxojae 220 B. Onpenenute TOK Ha HEPA3BETBICHHOM

y4dacTKe.
a) 13,2 A 0) 0,075A B)7,2A r) L8 A

2. B kakux ciyyasix NpUXOJUTHCS MPUMEHSTH MapajuieIbHOE COCTMHEHHE 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 KIIJ[ aBurares.

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

4. Kak u3MeHuTcs cABUT (pa3 MEeX Iy HAMpsHKEHUEM U TOKOM Ha KaTYIIKe WHIYKTUBHOCTH,
eciu 00a e€ mapametpa (R u X, ) 0IHOBpEeMEHHO yBeJIMYaTcs B TpH pa3a’?

a) YMEHBIINTCS B JIBa pasza 0) YBenuuutcs B 1Ba paza

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

5. Konnencatop eMkocThi0 C MOAKIIIOUEH K UCTOYHUKY CUHYCOMAANBHOTO ToKa. Kak m3-
MEHHTCS TOK B KOHAEHCATOPE, €CIIM YaCTOTYy CUHYCOUJIAIIBHOTO TOKA YMEHBIIINUTH B 2 pasa.
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 cummerpuuHol TpexdaszHoii nenu JuHelHbIi Tok 3 A. Paccunrtate (a3Hblil TOK, eciau
Harpy3ka COeJIMHEHA «TPEYTOJIbHUKOM).

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

7. Kakoii pexxuMm paboThl TpaHchopMaTopa MO3BOJISIET OMPEAETUTh KOIGPUITUEHT TpaHC-

dbopmanuu?
a) PexuM Harpysku 6) Pexxum xonocTtoro xona
B) PexuM KOpOTKOTO 3aMBbIKaHUs r) Hu onaun U3 nepedncieHHbIX.

Bapuanr 7
1. DnexkTpuyeckoe conmpoTuiieHue yeiaoBeueckoro tena 3000 Om. Kakoit TOK mpoxoauT
Yyepes3 Hero, €CJIM YeJIOBEK HAXOIUTCS Mo1 HanpsbkeHueM 127 B?
a) 19MA  0) 126 MA  B)24 MA r) 42 MA.
2. B snexktpuueckyro 1enb MmocjieIoBaTeIbHO BKIIOUEHHI JIBa PE3UCTOPA C CONMPOTUBIICHHU-
eM 10 Om u 120 Om. Hanpspkenue Ha Bxoae 220 B. Onpeaenure TOK B LIETH.
a)24 A 60)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 CUHYCOUJIAJIBHOTO TOKa. Kak m3-
MEHHTCSI TOK B KOHAEHCATOPE, €CIIM YaCTOTYy CUHYCOUIAIBHOTO TOKA YMEHBIIINUTH B 4 pasa.
a) YMeHsbIIMTCs B 4 pasa
0) YBenuuutcs B 4 pasza
B) OCTaHeTCs HEM3MEHHOU
r) Tok B KOHJIEHCATOpPE HE 3aBUCHUT OT YAaCTOThl CHHYCOUJIAJIbHOTO TOKA.

18



5. Ammuutyna cunycouaansHoro Hanpsbkenust 380 B, HauanbHas ¢aza = - 45°, yacrora 50
['u. 3anummuTe ypaBHEHHE MTHOBEHHOT'O 3HAYEHU S 3TOTO HAIPSKEHHUSL.

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 nokasai -7 A. Uemy OyzAeT paBeH TOK B JMHEHHOM IpoBoie?

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

7. Jlammipl HaKaIMBaHUS ¢ HOMUHAJIBHBIM HampsbkeHueM 220 B Bkiroudarot B TpexdaszHyro
ceTh ¢ HanpspkeHneM 220 B. OnpenenuTs cXxeMmy COeTMHEHHS JIAMIL.

a) TpexnpoBoaHoii 3Be310i  0) UeTbIpeXnpoBOAHOM 3B€301  B) TpeyroibHUKOM

Bapuant 8
1. Kakoe u3 npuBEIECHHBIX YTBEPKACHUN HE COOTBETCTBYET IMOCIEAOBATEIBHOMY COEIH-
HEHUIO 3JIEMEHTOB IIPU MIOCTOSIHHOM TOKE?
a) Tok BO Bcex 3JIeMEHTaxX e OJUHAKOB.
0) HanpspkeHue Ha 3akMMax LIETH paBHO CyMME HaIlpsDKEHUN Ha BCEX €ro yYacTKOB.
B) HampsikeHue Ha Bcex 3J€MEHTAxX LIENHM OJUHAKOBO M PABHO IO BEJIMYHMHE BXOAHOMY
HAIIPSKECHUIO.
2. MouHOCTb IBUTaTelis NOCTOSIHHOTO ToKa 1,75 kBT. [lone3nas MOLIHOCTh, OTAaBacMast
B Harpy3Ky, 1,5 kBt. Onpenemure KII/[ aBuraremns.
a) 0,8 0) 0,75 B)0,7 r) 0,85
3. JIBa ucrtounuka umeroT oguHakoBbie J/C M TOKH, HO pa3HbIE BHYTPEHHUE CONPOTHB-
nenus. Kakoi u3 nuctounukoB uMmeeT Oonbiuii KITJ?
a) KII/] u"CTOYHUKOB paBHBI.
0) cTOYHMK ¢ MEHBIITUM BHYTPEHHHUM COIPOTHUBIICHUEM.
B) McTOYHMK C OONBIIMM BHYTPEHHUM COMPOTUBIECHUEM.
4. HanpsbkeHue Ha 3a)XKuUMax LENH C PE3UCTUBHBIM AJIEMEHTOM H3MEHSETCS MO 3aKOHY:
u=220 sin (314t+50°). Onpenenure 3aKOH U3MEHEHHS TOKa B IienH, eciii R=20 Om.
a)i=11sin 314 t 0) i = 11 sin (314t + 50°)
B) 1= 7,9 sin (314t + 50°) r) i =7,9sin 314t
5. Jlunelinsiil TOK paBeH -5,2 A. PaccuuTaiite (ha3HbIif TOK, €CIIM CHMMETPUYHAsI Harpy3Ka
COCIMHEHA «3BE310M».
a)52A 06)9A B3A 1)25A
6. B Tpexdaznyto ceTh ¢ nuHelHbIM HamnpsbkeHueM 380 B BkitoyaroT TpexdaszHblil 1BUra-
TeJb, Kaxkaas u3 0OMOTOK KoToporo paccuutana Ha 220 B. Kak cieayer coenuHUTh 00-
MOTKH OBUTATEIIS?
a) TpeyrosbHukoMm 0) 3Be3nou
B) JIBUraTesb HeNb3s BKIIIOYATh B 3Ty CETh
r) MOXHO TpEyroJbHUKOM, MOKHO 3BE3/0M.
7. TpanchopmaTop mmeer o6MoTKH ¢ unciaoMm ButkoB 200 u 450. Onpenenuts ero kodd-
bunueHT TpaHcGopmaIim.
a) 2,25 0) 0,44 B) 650 r) 250

19



Bapuanr 9
1. TTo kakoMy 3aKOHY MOYHO OIIPEAEIIUTh KOJUYECTBO TEIUIOTHI, BBIAEISIEMOE MTPOBO-
HUKOM C TOKOM?
a) 3akony Oma  0) 3akony Amnepa B) 3akoHy J[xoyns-Jlennia 1) 3akony Kynona.
2. Onpeaenutsb 001Iee COMPOTUBICHUE LIETH MPH MAPAIETLHOM COSUHEHUHU 2-X MOTpe-
ouTesne, conpoTuBiIeHUE KOTOphIX 1Mo 200 Om?
a)2000m ©6)500m B)1000M 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 HAMpS-
xeHus. Kak u3MEHHUTCS TOK B KaTYILIKE, €CJIM 4YacTOTa UCTOYHMKA YBEJIMUUTCS B 5 pa3a?
a) YMeHbIIHTCS B 5 pa3
0) YBenuuutcs B 5 pa3
B) YMeHbIIUTCA B 25 pa3
r) He usmenurcs
5. O6MOTKH Tpex(}a3zHOTO TeHepaTopa COSAUHEHBI «TPEYTOILHUKOMY. CKOJIBKO JIMHEHHBIX
IIPOBOJIOB IOJAXOJUT K FeHepaTopy?
a)3 0)4 B)2 1)6.
6. CuMMeTpUYHAas Harpy3Ka COEIMHEHA «TPEYrOJbHUKOMY. JINHEHHOE HAIIPS)KEHHE PABHO
220B. HaiiguTe dha3Hoe HampsikeHUe?
A) 127 B 0) 220 B B) 380 B.
7. JluneiHsll TOK paBeH - 7 A. PaccuuTaiite Qa3Hblil TOK, €CIIM CUMMETPUYHAS Harpy3Ka

COCAMHCHA «TPECYTOJIbHUKOM)).
a)12,11A 6)9,8A B4A T1)5A

Bapuant 10
1. B snexTpuyeckyto Lenb napaielbHO BKJIIOYEHBI JBa PE3UCTOPA C COMPOTUBIECHUEM
100 Om u 10 Om. Hanpspkenue Ha Bxone 220 B. Onpenenure TOK Ha HEPa3BETBICHHOM
YYaCTKe.
a)0,5A 0)24A BB)0.04A 1) 2A
2. Kak U3MEHUTCS HallpsSHKEHUE Ha BXOJHBIX 3aKMMaxX 3JIEKTPUUYECKOM LENHU OCTOSHHOTO
TOKa C aKTHBHBIM 3JIEMEHTOM, €CJIM MapajuleIbHO MCXOJAHOMY 3JIEMEHTY BKIIKOYUTH €IIE
OJIVH 3JIEMEHT?
a) He usmenurcs 0) YMeHbIIUTCA  B) YBEIUUYUTCS
r) [ns oTBeTa HEAOCTATOYHO JAHHBIX
3. B anekTtpuyeckod cxeme JBa PE3UCTUBHBIX 3JIEMEHTA COCIUHEHBI MOCIIEIOBATENBHO.
Uemy paBHO HampspkeHHE Ha BxoJe npu cuie Toka 0,4 A, eciiu R; = 10 Om; R, =90 Om?
a)3,6B 6)0,004B B)4B r) 40 B
4. YxaxuTe nmapaMerp MepeMeHHOT0 TOKa, OT KOTOPOTO 3aBUCUT UHAYKTUBHOE COIPOTHUB-
JIEHUE KaTYyIIKH.
a) JlelicTByroliee 3Ha4€HHE TOKA
0) Hauanphas ¢aza Toka
B) [lepnon nepemeHHOro ToKa
r) MakcumanbHOE 3HAY€HHUE TOKA.
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5. B Tpexdasnyto ceth ¢ nuHeiHbIM HamnpsbkenneM 380 B BkitouaroT TpexdasHblil JBUTa-
TeNb, KaXKJas U3 00OMOTOK KoToporo paccuntana Ha 220 B. Kak cienyer coeaunuth 00-
MOTKH JIBUTATENA?
a) TpeyronbHukoM 0) 3Be3noi
B) JlBUraTenp Henb3s BKIIIOYATh B 3Ty CETh
r) MOHO TPEyroJbHUKOM, MOXKHO 3BE3101

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

Kputepumn onenku:

3a KaXbpli IPaBUJIbHBINA OTBET, HaUKcseTcs 1 6ai.

«5» - mpaBuabHO BhITIOTHEHO 91 — 100% 3ananutii (7 6anmoB);
«4y - mpaBUILHO BHITIONTHEHO 71 — 90% 3amanuii (6 6aioB);
«3» - mpaBuIBHO BITIONHEHO 51 — 70% 3amanuii (4-5 6aIoB);
«2» - IpaBUJIBLHO BHITIOTHEHO MeHee 51% 3aganuii (0-3 6amioB).
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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.

Kontpomupyemsie komnerennun: OK 01, OK 02, I1IK 2.2

OTtBeTbI
3aganus 1123456789 10 11 12
Bapuant Nel a|lr | B|O0O|0O60|B|O|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) Yetbipe

2. Kakyto poJib B 3JIEKTPOHHBIX CXEMaX BBITIOIHSAET BapUKari?
a) ConpoTuBJICHUS
0) Kimroua
B) UHyKTUBHOCTH
r) Emkxoctu
3. YkaxuTe NOoJaspHOCTh HAIPSKEHUS HA AMUTTEPE U KOJIJIEKTOPE TPaH3UCTOpa TUMa P-N-
p.
a) Ilmroc, maroc
6) Munyc, miroc
B) [lntoc, munyc
r) Munyc, MuHyc
4. Kak Ha3bIBalOT LIEHTPAJIbHYIO 00JIaCTh B MOJIEBOM TpaH3UCTOpe?
a) Ctok
0) Kanan
B) Uctok
r) Pyuei
5. B noJieBBIX TpaH3UCTOPAX 3IEMEHT, OT KOTOPOTO ABUKYTCS 3apsibl, HA3bIBAETCH. ..
a) Ctok
0) Uctok
B) 3aTBOD
r) Kanan ¢ BbICOKOI MPOBOAMMOCTBIO
6. CKOJIBKO P-N mepexoA0B COAEPKUT TUPUCTOP?
a) Onun
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0) /IBa

B) Tpu

r) Yetkipe

7. DnexTpoasl (HOTOPE3UCTOPA BBIIIOIHEHBI U3 ...

a) Meau

0) Ilnatuns

B) XKeneza

r) Cepebpa

8. Jlss BBIIpSIMIICHUS! IEPEMEHHOTO HAMPSXKEHUS IPUMEHSIIOT. . .

a) OqHoda3HbIe BHIIPAMUTEIH

6) Muoroda3zHbie BEIIPAMUTEIH

B) MocCTOBBIE BBIIPSIMUTEIH

r) Bce nepeunciennsie

9. U3 KakuX 371€MEHTOB MOYKHO COCTABHUTh CTIIaXXUBAIOLIUE (PUITBTPHI?

a) 13 pe3ucropos

0) U3 xonaeHcaTopon

B) 13 kaTyiiek HHIyKTUBHOCTH

r) U3 Bcex BhILLIENEPEYNCIIEHHBIX 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 xakoi1 cTeneHn NHTETpallui OTHOCATCS UHTETPAIIbHBIE MUKPOCXEMBI, COJIEPHKALIIE
500 nOornYecKux 3JIEMEHTOB?

a) K mamoit

0) K cpenneit

B) K BbICOKOH

r) K cBepxBbICOKOM

12. Kakue HanpaBieHUs! XapaKTEPHbI 1711 COBEPIICHCTBOBAHUS 3JIEMEHTHON Oa3bl AJIeK-
TPOHUKH?

a) [ToBbIIEHNE HAJIEKHOCTH

0) CHmxeHune noTpebIeHUsI MOIITHOCTH

B) MuHMaTIOpU3anus

r) Bce nepeuncnennsie

Bapuant Ne2
1. Kakue nroapl MpUMEHSIOT I BBITPSAMIICHUS IEPEMEHHOTO TOKa?
a) [TnockocTHbIe
0) Toueunsie
B) Te u npyrue
r) Hukakue
2. CKOJBKO P-N MepexoIoB y MOIYINPOBOJIHUKOBOTO TpaH3UucTOpa?
a) Onun
0) /IBa
B) Tpu
r) Yetkipe
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3. Kak Ha3bIBaIOT CpeIHUI CIOW y OUIOISPHBIX TPAH3UCTOPOB?

a) Ctok

0) Uctox

B) baza

r) Komiekrop

4. YKaxuTe NOJSIPHOCTh HAIIPSHKEHUSI HA AMUTTEPE U KOJUIEKTOPE TpaH3UCTOpa TUIa N-p-
n.

a) Ilnroc, mtroc

0) Munyc, miroc

B) [lmoc, Mmunyc

r) Munyc, MuHyc

5. B noneBbIX TpaH3UCTOpaxX 31EMEHT, K KOTOPOMY JIBHIKYTCS 3apsi/ibl, Ha3bIBAECTCH. . .
a) Ctok

0) HUctok

B) 3aTBOp

r) Kanan ¢ BbICOKOI TPOBOAMMOCTBIO

6. Uto siBisleTcs KaTo10M BaKyyMHOT'O (hOTO31€eMeHTa?

a) HukenunoBas npoBoJioka

0) [1neHka 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. Ynpasisiemble BBITPSIMUTENM BBIMOJIHAIOTCS Ha 0ase. ..

a) Jluomos

0) [ToneBbIX TpaH3UCTOPOB

B) bunonsipHbIX TpaH3UCTOPOB

r) Tupucropon

9. DneKTpOHHBIE YCTPOICTBa, TPeoOpa3yrolue NOCTOSIHHOE HAPSYKEHUE B IEPEMEHHOE
HaIpSDKEHUE, HA3bIBAKOTCS. ..

a) Beimpsimutensimu

6) NuBepropamu

B) CrabunutpoHaMu

r) OunsTpamu

10. Kakue ocoOeHHOCTH XapaKTEepHbI KaK AJI1 MaJIbIX UHTErpalibHbIX MUKpocxeM (MUC),
TaK 1 7151 00JIbIIMX UHTErpalibHbIX MUKpocxeM (BUC)?

a) MUHHATIOPHOCTD

0) CoxkpallieHue BHyTPEHHUX COCTUHUTEIIBHBIX JTUHUN

B) KoMIekcHast TeXHOIorus

r) Bce nepeunciennbie

11. K kakoil cTeneH! HHTErpaly OTHOCATCSA UHTETPAIbHBIE MUKPOCXEMBI, COJIEpKAIIIUE
1500 nornyeckux 3neMeHTOB?

a) K mamnoit

0) K cpenneit

B) K BbICOKO
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r) K cBepxBbICOKOH

12. ®yuknuoHanbHbIN 0110k OBM, npeaHasHaueHHbIN A1 XpaHEHUsS 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 BBIMOTHEHO 91 — 100% 3amanwmii (11-12 6amios);
«4» - paBUIBHO BBIMOIHEHO 71 — 90% 3amanuii (9-10 6ammos);
«3» - mpaBUIILHO BBIMOIHEHO 51 — 70% 3amanuii (7-8 6amioB);
«2» - IpaBUIILHO BBIMTOTHEHO MeHee 5 1% 3amanuii (0-6 6ayion).
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NHCcTpyKIIMOHHBIE KAPTHI
JJIS1 IPOBeIeHus1 JIa0OPaTOPHBIX padoT

JlabopaTopHnasi padora Nel
IIpoBepka CBOMCTB 3JIEKTPUUYECKOM LEMNH € MOCAeI0BATEIbHBIM U Mapajuieb-
HbIM COCJIUHECHUEM Pe3HCTOPOB

Heab: nccienoBaTh padoTy IEKTPUUECKOM LIETIH MIPU MTOCIIE0OBATEILHOM U IIapall-
JIENIBHOM COEMHEHUM PE3UCTOPOB.

IIpubGopsbl u 06opynoBanue:

1. Habop MynbTUMETPOB B KAUECTBE aMIIEPMETPA U BOJIBTMETPA

2. Habop pesuctopos (comportusnenuii): R; = 100 Om, R, =220 OMm, R3 =470 Om

3. Ucrounuk Hampsoxenus: U =15 B

4. CoenMHUTEIIBHBIE TPOBOJA.

l. IlocaenoBaTesibHOE COeIUHEHNE PE3UCTOPOB
1. O0mue cBenennst
Ecnu pesuctopel wiu Jt00bl€ JIpyrMe HArpy3Kd COEIMHEHBI TOCIIEN0BATEIHHO
(puc.1), MO0 HUM MPOXOAUT OJUH U TOT K€ TOK. BeanunHa Toka ornpeaensercs nNpuioKeH-
HbIM HanpspkeHneM U u cymmapubiM conpotusieaneM ZR: 1 = U/ XR , rae
ZR:R1+R2+R3.

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

Ha kaxnapiii OTOENbHBIM PE3UCTOP MPU ITOM MNPUXOAUTCS HEKOTOPOE YACTUYHOE
HanpspkeHre. CymMMa 4aCTUYHBIX HAIMPSHKEHUN paBHA TOJTHOMY MPUIIOKEHHOMY HAMNPSIKe-
HHIO: IR]_ + |R2 + |R3 =U

2. IlpakTn4yeckasi 4acThb
3aganue
W3mepsis TOKM U HaNpsKeHUsI, yOeAUTeCh, YTO TOK OJMHAKOB B JII0OON TOUYKe Moce-
JIOBAaTEIbHOM LIEMU U YTO CyMMa YacCTUYHBIX HANpPSHKEHUN paBHA HANPSIKEHUIO, MPHIIO-
YKEHHOMY KO BCEH LIETH.

IMops10K BLINOJTHEHUST PA0OTHI
e (Cobepure 1eMb COTJacHO cxeme (puc.2), mooyepeaHO BKItOUasi amnepMerp (MyJIbTH-
MeTp) Mexay Toukamu paspeiBa A — B, C - D, E - F u G — H, usmepsTe ToKH BIOIH
BCEH MOCIEI0BATEILHOM 1ICTIH.
e 3areM M3MEPHhTEC YACTHYHBIC HANPSDKCHUS (TIAJCHHS HAMPSOHKEHUS) MEXKIY TOYKaAMU
B -C,D-E, F -G, aTakxke nojiHOe HanpspKeHUe 1ienu Mexy Toukamu B — G. Bee
M3MEPCHHBIC BEJTUYNHBI 3aHECUTE B Ta0. 1.
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|
Puc.2
Tabnuya 1
Tox, MA Iagenust HanpsokeHusi, B Hommoe Hampstice-
Hue, B
Touku nenu Touku nenu Touku 1ienu
A-B | C-D E-F H-G B-C D-E F-G B-G
BriBox:

KonTpoabHbIil Bonpoc:
KakoBbI majieHns1 HanpsHKEHUsI 0 OTHOLIEHUIO K COIPOTHUBIIEHUSM COOTBETCTBYO-

IIUX PE3UCTOPOB?

1. MapajanenbHoOe coeiHEHNE PE3UCTOPOB
1. O0mme cBeneHus
Ecnu pe3uctopsl unu aro0bie Ipyrue Harpy3Ku COSMHEHBI mapauienbHo (puc.3), Bce

OHM HaxoaTcs 1o oauHakoBbIM HamnpspkeHreM: U = Ug; = Ugr, = Ugrs

Py Py

Z1

- O
Puc.3
B kaxnoii BETBU LIENH MPOTEKAET CBOM TOK. CyMma BCEX TOKOB BETBEM paBHA TOKY

Ha HEpa3BETBJIEHHOM yuyacTke AiekTpuyeckon nenu: Xl =15+ 1, + Is.
BenuunHa TOka BETBHM 3aBUCUT OT MPHIIOKEHHOTO HANIPSHKEHUS U COMPOTUBJICHUS

JTaHHOU BETBHU:
|1:U/R1; |2:U/R2; |3:U/R3.
Tok B HEpa3BETBJICHHOW YaCTH IIEMU 3aBUCUT OT MPHUJIOKEHHOTO HAMPsHKEHUS U 00-
I=U/R.

LIEr0 CONPOTUBIICHUS LIECTIN:
J11st BBIYUCIIEHUS OOIIETO COTIPOTUBIICHUS TIEMHU CITYKUT hopmyria:

R=1/(L/R; + 1/R,+ 1/Ry).

I[J'IH eI € ABYMs MapaJuICIIbHO COCANHCHHBIMU PE3UCTOPAMMU:
R = Rl Rz/ ( Rl + Rz)
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2. IIpakTn4yeckasi 4acThb
3aganue

I/ISMep}I}I HaIIpSKCHUA W TOKH, Y6€I[I/IT€CI>, 4YTO HAIPAKCHUE, IMPHUKIIAABIBACMOC K

KaXXIO0MYy PE3UCTOPY, OANMHAKOBO M 9YTO CyMMa TOKOB BCTBEH paBHa TOKY Ha HCPA3BCTB-
JIEHHOM Y4aCTKC ICIIN.

Iopsiaok BeINOJIHEHUSI PadOTHI.

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

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 U3MEPEHHbIE BEJIMYUHBI B TA0J1.2

+ 2l
—o—»wo . *
A B I1 i ) % 13 +
S D
D
U= 10B
100 Om ﬁ 220 Om ﬁ 470 Owm ﬁ
| l l
—O—=—0 .
S ZL K
Puc. 4
Tabnuya 2
Hanpsikenus, B Toxku BeTBed, MA ITo1HBIN TOK LENH,
MA
Toukn n3mepeHus Touku n3mepenus Touku n3mepenus
D - K(Ury) | F- K (Ury) H-K C-D E-F | G-H A-B L-K
(Urs)

BoiBOI:

KoHTpoJibHBIE BONIPOCHI:

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

2. KakoBbI TOKM BETBEH MO0 OTHOIIEHUIO K COMTPOTUBIICHUSIM 3THUX BETBEH?
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JlaGopaTopnasi padota Ne2
HccnenoBanue nenu nepeMeHHOro TOKa ¢ MOCJaeA0BaTeJbHbIM COeJUHEHUEM pe-
3MCTOpPA M KOHJeHCcaTopa

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

IIpudopsl n 060pya0OBaHKE:

1. UcTouHMK nTepeMEHHOr0 TOKa OT 0JIOKAa FreHepaTOPOB HANPSIKEHUIM

2. HaGop MybTUMETPOB B KAaYECTBE aMIIEpMETPa U BOJIbTMETpa

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

4. HaGop coequHUTENbHBIX IPOBOOB.

1. O01me cBegeHU
Korpga x xoHzeHcaTOpy NMPUIOKEHO CUHYCOWAAIBHOE HAIpPsHKEHHE, OH MEepUoIuye-
CKH 3apspKaeTcsl U paspsbkaeTcs. BBUy IepeMEeHHOro XapakTepa HanpsKeHUs! TTepUou-
YECKHM MEHSETCS TakXKe TMOJISIPHOCTH 3apsiia KoHaeHcaTopa. 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

PeakTnBHOE CONPOTHBIIEHHE KOHAEHCATOPA

KonmeHncaTtop B Iienu CHHYCOMIAIBHOTO TOKA OKAa3bIBA€T TOKOOTPAHWMYHUBAIOITUI
3¢ (eKT, KOTOPHIH BBI3BAH BCTPEUHBIM JACHCTBHEM HAMPSOKCHUS TIPU M3MCHEHHWH 3HaKa 3a-
psAga. ITOT TOKOOTpaHWUYMBAIOMIMN 3(h(HEKT MPHUHITO BBIpAXKATh KaK eMKOCHIHOE peak-
mugHoe conpomueiienue Xc. BennunHa eMKOCTHOTO CONMPOTHUBJIEHUS Xc 3aBHCHUT OT
BEJIMYMHBI EMKOCTH KOHACHCATOPA, ¥ YACTOTHI IIPUIIOKCHHOTO HAIIPSHKCHHS TTIEPEMEHHOTO
Toka. B cimyuae cunycoumansHoro Hanpspkenus umeeM: Xe = 1/ (@C) = 1/ (2rfC), rue:
Xc - peakTHBHOE €MKOCTHOE comnpoTtuBiieHue, C - eMKOCTh KOHAeHcaTopa, ® = 27nf - yrio-
Basi 4aCTOTA CUHYCOUJIAJIbHOTO HANPsKEHUs (TOKA).

Korma u3BecTHBI IEMCTBYIONINE 3HAYCHUS TOKA B KOHACHCATOPE U MAICHUS HAMIPSI-
YKEHUSI Ha HEM OT 3TOr'0 TOKa, PEaKTHBHOE EMKOCTHOE COIPOTUBIICHHE MOKHO BBIYHCIUTD
o 3akoHy Oma: Xc = Ucenm/lem, Xe = U/ lc.

EMKOCTHOMY COTNIPOTHBIICHHIO YaCcTO PUCBAUBAIOT 3HAK «-» B OTIMYHE OT MHIYK-
THBHOTO CONPOTHBIICHHUS, KOTOPOMY MPUITHCHIBAIOT 3HAK «+.

2. lIpakTH4Yeckas 4acTh
3agaHue
[Toctpoiite rpaduk 3aBUCUMOCTH €MKOCTHOT'O COMPOTHUBIICHUS OT YaCTOThI MEPEMEH-
HOTO ToKa. [[ist 3TOro omnpenenutre COOTBETCTBYIOLUIME PEAKTUBHBIE COIPOTHUBIICHUS IIO
dopmynam: X¢c = 1/(2nfC) m Xc= U/ lc.
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Iopsinok BbINOJIHEeHHS PadOThI
Cobepure 1ens o cxeme (puc. 2).
CornacHo cxeme (puc.2), ycTaHOBUTE CUHycouaalnbHoe Hanpsbkenne U = SB u
f = 1x['11 Ha BBIXO/IE PETYIMPYEMOTO HCTOUYHHUKA, 3aTEM IPUCOCTUHUTE 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 '11).
[ToBTOpUTE ONBIT C KOHAEHCAaTOpaMu eMKOCThI0 C,=0,47 MK® u C3=0,22 MxD.
Boluucnnte peakTUBHbIE €MKOCTHBIE COMPOTUBIICHUS MO (hOpMyJIaMm:
Xc = U2nrfC), Xc=Uc/lc. CpaBHHUTE pe3ybTaThI.

%%o
o
U=5B -1 C
1 kMY 7 1 MkD

Puc. 2
e Pe3ynbpTaThl U3MEPEHUI U BBIYMCICHUI 3aHECUTE B TAOJIHILY.
f, k' 1 0,8 0,6 0,4
U,B 1,0 Mx®
U,B 0,47 Mx®
U,B 0,22 Mxk®
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 Mxk®
Xc= 1,0 Mk®
1/(@C), Om 0,47 Mk®D
0,22 Mxk®

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

18

1,6

1,4

1,2

1,0

0,8

0,6

04

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
MIEPEMEHHOTr0 TOKa B 2 pa3a, €ciid OCTaJbHbIE TApaMETPhbl HE MEHSAIOTCA?

2. Kak m3MEHHTCS €MKOCTHOE CONMPOTHUBIICHHEC W CHJIa TOKa TPH YMEHBIICHUU
ANEKTPOEMKOCTH KOHJEHCATOPa B 3 pa3a, €CJIM OCTAJIbHBIE TAPAMETPHI HE MEHSIOTCS?
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JlaGopaTopnas padora Ne3
HccnenoBanue nenu nepeMeHHOr0 TOKa ¢ NapajijiejbHbIM COeIMHEHHEM Ka-
TYLIIKM MHAYKTHUBHOCTH U KOH/IEHCATOPA

Hean: uccnenoBark paboTy IEKTPUUYECKOMN 1IENTU TIPU PE30HAHCE TOKOB.
IIpudopsl n 060pya0OBaHME:

1. UcTouHuK epeMeHHOro ToKa OT 0JIOKa reHepaTOPOB HANPSKEHUIM

2. HaGop MyIbTUMETPOB B Ka4€CTBE aMIIEPMETPOB U BOJIBTMETPA

3. Karymika uaayktuBHocTd: W= 300 BUTKOB

4. Konnencarop: C= Imx®

5. HabGop coenMHHUTENbHBIX TPOBOJIOB.

1. O0umue cBeeHust
B napanienbHOM pe30HaHCHOM KOHTYpe (puc.l,a) akTuBHasi TPOBOJAUMOCTh HE 3aBHU-
CUT OT YacTOThI, @ UHAYKTHUBHAs, EMKOCTHAsI U PEAKTUBHAsI MPOBOJUMOCTH U3MEHSIOTCS B
COOTBETCTBHUH CO ClieAytomuMu BeipaxkeHussmu: B =1/oL; Bc=owC; B =B_ - Bc

2) o0—p- >

Puc.1

[TonHast MPOBOAMMOCTh, KakK CIEAyeT W3 TPEyrojbHUKa mpoBogumocteit (pucl,0):
Y=\(G*+B?).

Bup 5THX 3aBHCUMOCTEN OT 4aCTOTHI IPEACTABJIEH HA PUC.2a.

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

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

[Ipu u3mMeHeHun 4acTOThl U HEM3MEHHOM MPUIIOKEHHOM HAMNPSKEHUU TOKH U3MEHS-

A

a)

B, (®). I (») Y (o), ()

G(w), Ig(»)

-B (o) “le (o)

90°

ye

-90°




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

[Ipu pe3oHaHCHON YacTOTe M=y TOK |, MOTpeOIsieMblil OT UCTOYHUKA, UMEET MUHHU-
MYM UM PaBEH TOKY B aKTUBHOM COIPOTHUBJICHUH |, @ 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 YUYUTHIBAIOCHh AKTUBHOE COITPOTUBIICHUE KATYIIKH.

VYron casura a3 (puc.2,0) U3MEHSETCS B COOTBETCTBUU C BBIPAKEHUEM:
¢=arctg|(1o/L-0C)/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 MaKCUMAaJIbHOE 3HAYCHHE, a pe-
aKTHUBHOE 00paIaeTcsl B HOJb.

2. IIpakTnyeckas yacTb
3ananue
CHUMUTE YaCTOTHBIE XapaKTEPUCTUKH MapAIIEILHOIO PE30HAHCHOTO KOHTYpA.
IHopsinok BbINOJIHEHNS PadOThI
e (Cobepure 1emb corjgacHo cxeme (puc.3), BKIIOYMB B HEE U3MEPUTEIbHbIE TPUOOPHI B
COOTBETCTBYIOLIME THE3/IA.

e [lomaiiTe Ha cXeMy CHHYCOMAAILHOE HANPSHKCHNUE OT TeHEepPaTopa HANPSHKCHUN CIICIIH-
anpHOM (hopmer U =5 B, = (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 10 1kI'11, 3anuiuTe B TaOIUIlY TOKa3aHUsl MPUOOPOB.
e PaccuuTaiiTe 10 NOKa3aHUSIM MYJIbTUMETPOB UHAYKTUBHOE CONPOTHUBIICHUE KATYLIKU;
€MKOCTHO€ COIIPOTUBIICHUE KOHAEHCATOPA; IOJIHOE CONIPOTUBIICHUE LIETIH:
X|_=U/||_; XC=U/IC; Z = UII.
e [locTpoiiTe rpadvKu 4aCTOTHBIX XapaKTEPUCTUK (MCTIOIb3YHTE pUCYHKH 4 U 5).

f, ' I, MA Ic, MA I, MA U, B X,0Om | X, OMm Z,Om

0,2

0,3

0,4

0,5

0,6

0,7

0,8

0,9

1
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Puc.5

BeiBoa:
KonTpoabHbIe BONPOCHI:

1. Ha3zoBute ycinoBus pe30HaHCA TOKOB.
2. HazoBuTe ycioBHs pe30HAHCA HANIPSKEHUH.
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JlabopaTtopHasi paGora Ned
HccaenoBanue TpexgasHoi Heny NPHU COeJMHEHUU IPHEMHUKOB YJHEPrUM «3Be3-
A0M»

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

IIpudopsl u 000pya0BaHuE.

1. Uctounuk 3-x(a3zHoro Toka oT reHepaTropa HaNpsHKEHUM

2. HaGop MynbTHUMETPOB B KAU€CTBE BOJLTMETPOB U aMIIEPMETPOB

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

4. HaGop coequHUTENbHBIX IPOBOOB.

1. O01me cBegeHU
Ecnu Harpy3ku (IpHEMHHMKH) COE€IMHEHBI B TpeX(a3HyIO LIEMb [0 CXEME «3BE3a»
(puc.1), TO K CONPOTUBIEHUSAM HArpy3Ku MPUIIOKEHbI (Pa3Hble HanpskeHus. JInHelHbIe
U
TOKH PaBHBI (pa3HBIM U ONPEAEIIAIOTCA 10 3aKoHy Oma: I, = R—A; I, = R I.=—F5,
A B
a TOK B HEUTpaJid paBeH BEKTOPHOM cyMMe 3Tux TOKOB: Iy = 1A + Ig + lc.

R,

. 'B
———
:
e

I
Puc.1
[Tpu cummerpuunbix HanpskeHUuX Ua, Ug, Uc 1 0IMHAKOBBIX COMPOTUBICHUSX
Ra= Rg = Rc = R 1ok la, Ig, lIc Takxke cumMeTpuuHbl U ux BekTopHas cymma (ly) paBHa
aymo. Torma Iy =l =Ue/R; Iy=0.
Ecnu ke conpotunenus (a3 Harpy3ku HEOJUHAKOBBI, TO Yepe3 HYJIEBON TPOBO/T
MPOTEKAET HEKOTOPHIN TOK Iy # 0. DTO MOSICHIETCS Ha BEKTOPHBIX JUarpammax (puc.2).

C

a) CMMMeTpUYHasi Harpyaka 6) HeCUMMeTpUYHas Harpyska
A
s P~
| s T
A /A, Ia A
,/’, ///
,/’ 7/
e J
//
O IC IC s
7/
UB IB ///
IN IB
O
c B IN =0
Puc.2

MormnHocTh TpEXha3HOM Harpy3KHu CKIIaIBIBACTCS U3 MOIIHOCTEH (a3:
2P=PA+PB+Pc.
Korma marpy3ka cuMmMmeTprudHasi U 9ucTo pe3uctuBHas, nmeeM P = 3 Py = 3Ug * .
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[Tpu cmenianHoOM (aKTUBHO-UHIYKTUBHOW MM aKTUBHO-EMKOCTHOM ) Harpy3Ke:
AxtuBHas MOIHOCTE: 2P =3 :Ug *lg - COSQ = V3. Uy - COS.
PeaxtuHas MomHoCTh: ZQ = 3 -Ug -l - SINQ = V3 -Uj- Iy sine.

[onuas MomuocTs: 2SS =3 -Ug lo=V3 Uy 1.

2. IlpakTn4yeckasi 4acThb.

3agaHue

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

IMopsaok BeINOTHEHUSI padOThI

e CoOepure 1enb ¢ cummerpuuHoi Harpy3koit (Ra = Rg = R¢c = 1 kOm) cormiacHo

cxeme (puc.3).

A
G B UAB+ +UCA
3~ | C Uscy |-
le ls y 1,1
A | R R|
Uc| Ug| Ua
Yvy ‘ l
Puc.3

e  l3mephTe NEUCTBYIOIINE 3HAYCHUS HANIPSKEHUH M TOKOB COTJIACHO TaOu1.1 v BBIYMC-
JIATE€ MOIIHOCTH.

e  [loBTOpuTe U3MEPEHUS U BEIYMCICHUS 15 HECUMMETPUYHOM HArpy3Ku
(Ra = 1xkOm, Rg =470 Om, Rc =330 Om).

e [locTpoiiTe BEKTOPHBIE qUArPAMMBbI HAIIPSIKEHUNA U TOKOB.

Tabnuua 1
Cxema «3Be3ay Harpyska cummerpuy- | Harpyska HecumMmeTpuy-
Has Has
Jluneiineie u (pa3Hbie Ia
TOKH, TOK HEUTpaIn, A Ig
Ic
In
JIvHeitHbIe HanpsKe- Uag
Hus, B Usc
Uca
da3zHbIe HANPSKEHMUS, Ua
B Ug
Uc
®da3HbIe MOIIHOCTH, BT Pa
Ps
Pc
O6mas MotHOCTh, BT P
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BriBOA:

KoHTpoJibHBbIE BONPOCHI:

1. KaxkoBo (pazHOe HanpspKeHHE PHU COSTUHEHUU TPUEMHHUKOB 3JICKTPOIHEPTHH 110
CXEMe€ «3Be3/1a», €ClIi JIMHEHHOe HanpsbkeHue 220 B?

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

Henab: N3y4uTh METOBI U3MEPEHUS AIEKTPUUECKOU 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. O01mue cBeaeHus

DJIEKTPUYECKYIO MOITHOCTh MOXHO MU3MEPUTh KOCBEHHO — U€pe3 TOK U HAIPSKEHUE
WJIM HETIOCPEIACTBEHHO — C IIOMOIIbI0 BATTMETPA.

W3 BeIpaskeHUs 11 MOIIHOCTH Ha MOCTOSSHHOM Toke P = IU BUJIHO, YTO €€ MOXKHO
HU3MEPHUTH C IIOMOIIBI0 aMIIEPMETPA M BOJIbTMETPAa KOCBEHHBIM MeToaoM (puc.1). Onna-
KO B 3TOM CJlydae He0OXO0UMO MPOU3BOIUTH OJTHOBPEMEHHBIN OTCYET 110 ABYM MpUOOpam
Y BBIYMCJICHUSI, YCIOKHSIOIINE U3MEPEHUS U CHUKAIOIIHE €70 TOYHOCTb.

+
L

(wa)
)

() -

Puc.1. H3MepeHue MOWHOCMU KOCBEHHbLIM Memooom

JJ1st u3MepeHrs MOIHOCTH B LIETISIX MOCTOSTHHOTO TOKA MPUMEHSIOT TPUOOPHI, HA3bl-
BaeMble BaTTMETPAMHM, Ui KOTOPBIX MCIHOJIB3YIOT 3JEKTPOJMHAMUYECKHE U (eppoarHa-
MHUUYECKNE U3MEPUTEIbHBIE MEXaHU3MBI.

[Ipu u3MepeHurn MOIIHOCTH, MOTPEONISIEMOW Harpy3Koil, BO3MOXKHBI JBE CXEMBI
BKJTIOUCHHS BATTMETPA, OTIMYAIOIIMECS BKIFOUYCHUEM €ro apalie)IbHOM 1ienu (puc. 2).

- - 1

Puc. 2. Cxemwi 6xnrouenus napanieibHoil 0OMomku sammmempa (NpAmot mMemoo)
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V¥ BarTMeTpa UMEIOTCS ABE Mapbl 3aKUMOB (IIOCJIEI0BATENBHON U apaieIbHOU 11e-
neii), ¥ B 3aBUCUMOCTH OT UX BKJIIOYEHHUS B 1IEMb HANPaBJIECHUE OTKJIOHEHHUS yKa3aTems
MOXKET OBbITh pa3NUYHbIM. J[JI1 MPaBUIBLHOTO BKJIIOYEHHUSI BAaTTMETpA OJUH U3 KaXKIOW ma-
pBI 3WKUMOB 0003HAYaeTCsl 3HAKOM «*» (3Be3/10UKa) W HA3bIBAETCS «T€HEPATOPHBIM 3a-
KUMOM.

2. IlpakTHyeckas 4acTb
3aganue

N3MepbTe MOITHOCTD MPSIMBIM U KOCBEHHBIM METOJIOM.

IopsioK BbINOJIHEHHUS PadOThI
Cobepure Lenb coriiacHo cxeme (puc.l), u3mMeppre HaPsHKEHUE U TOK B PE3UCTOPaX.
Brraucnure momtHOCT 110 hopmyaie: P =1U
Cobepure 11emb COryiacHO cxeMe (puc.2), U3MephTE MOIIIHOCTb.

Buecute B Tab6:1.1 N3MCPCHHBIC BCIIMYNHBI HAIIPAKCHHNA, TOKOB U 3HAYCHUA MOIIHOCTH,
HU3MCPCHHBIC IIPAMBIM 1 KOCBECHHBIM MCTOJOM.

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 METOJ10M

1. O0mue cBeaeHus

CymiecTByIOT pa3iM4HblE METOAbl M3MEPEHHUs DJIEKTPUUYECKUX COMpPOTUBICHUU. B
JaHHOW paboTe mpelsaraercs MPOU3BECTH M3MEPEHHS BJIEKTPUUYECKUX CONPOTUBICHUN
Pa3JIMYHBIMU CTIOCOOAMU:

1) ommeTpoM (TIpsiMOit METON)

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

N3Mepenue 3JIEKTPUUYECKUX COMPOTHUBIECHUN OMMETPOM. L1 IpsAMOTro M3MeEpeHUs
COTIPOTHUBIICHUS IPUMEHSIOT OMMETPHI — MarHUTORJIEKTPUUECKHE TPUOOPHI, Kbl KOTO-
PBIX MPOTPagyHpPOBaHbl B €IMHUIIAX COMPOTHUBICHHUS. OMMETpP COCTOUT U3 UCTOYHUKA IH-
TaHUs MTOCTOSIHHOTO TOKa (06aTapeu), peryJaupoBOYHOTO PE3UCTOpa U MUJUIHAMIIEPMETPA.
[Tpubop paboraet mo mpuHIUITY U3MEpeHus Toka mpu noctostHHOM DJ[C. [lepen n3mepe-
HUEM 3aKUMBbI 3aMBIKAIOTCSI HAKOPOTKO, U PETYJIMPOBOYHBIM PE3UCTOPOM BBICTABIISIETCS
HOJIb Ha IlIKaJie mpubopa. 3aTeM MOJKII0YaeTCsl U3MEPSIEMOE COMPOTUBIICHUE U CHUMAETCS
otcueT. OMMETpPBbI UMEIOT OOJIBIITYIO MOTPEITHOCTh (KJIacC TOYHOCTH 2,5) U HEpaBHOMED-
Hy10 (0OpaTHYI0) LIKaIy.

Metoa amnepMeTpa M BOJIbTMETPAa OCHOBAaH Ha NMpUMEHEHUHU 3akoHa OMa K y4acT-
Ky 1enu. VM3MepuB TOK, MPOXOASIIMA yepe3 CONMPOTUBJICHUE, W HANpPSHKEHUE Ha HEM,
MOKHO OTPENIETUTh 3HaUYE€HUE CONMPOTUBIEHUA. V3MepeHre COpOTUBIICHHUS] MOKHO TPO-
M3BOJIUTH IO JIBYM CXeMaM, U300pa’KeHHbIM Ha puc. 3.
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Puc. 3. Hsmepeﬂue conpomuejleHUsl KOC6EHHbIM Memooom

HpH HU3MCPCHHUU COIIPOTUBJICHUSA IIO HCpBOﬁ CXCMC BOJIBTMCTP ITOKAXCT IMaJCHUC
HaIIPpsOKCHUA HAa U3MCPACMOM COIIPOTHUBJICHUU R, a aMIICPMCTP — CYMMY TOKOB, ITPOXOIs-

[IUX Yepe3 U3MepsIeMoe CONPOTUBIICHUE U BOJIBTMETpP, T.€. | = 1 g + | .
Hckomoe comportusienune papao: R=U/1=U/(Ig+1g)=U/(l g+ U/Rg), rue
U — HanpspkeHue Ha BobTMETpe; | — moka3anue ammepmerpa; Rg — CONpOTHBIICHHE BOJTb-

T™eTpa. [lepByto cxeMy cienyeT NpuMeHsTh, KOraa U3MEpPSEeMOe CONTPOTUBIIEHUE MAJIO 10
CPaBHEHUIO C CONPOTUBIIEHUEM BOJBTMETPA.

[Ipn n3MepeHun COMPOTUBJIEHUS MO BTOPOM CXEME aMIEepMETp IOKa3bIBaeT Ipa-
BUJIbHOE 3HAYEHUE MPOXOJSAUIEr0 MO CONPOTUBIECHUIO TOKA, a BOJBTMETP MOKAa3bIBAET
CyMMYy MaJIeHU HaNpsLKeHW Ha u3MepseMoM conpotuBiieHnd Ug U mazeHue Hampshke-
Hue U Ha amnepmertpe, T.€. U = Ug + Ua.

[ToaTOMY M3MEpEHHOE 3HaYEHUE COMPOTUBIECHUS OYJET paBHO:

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

Takum oOpa3zom, BTOpOI CXeMoil 1es1ecoo0pa3Ho MOJIb30BATHCS TOTA, KOTJa U3Me-
psieMO€ CONMPOTHUBIIEHUE MHOTO OOJIBIIIE COMPOTUBIICHUSI aMIIEPMETpa.

Ecnu Heu3BecTHBI CONMPOTUBIICHUS aMIIEpMETpa U BOJBTMETpa WM HE Tpedyercs
0Cc000 TOYHOCTH B U3MEPEHUU COINPOTUBIICHUM, TO COMPOTUBICHHUSI MOXKHO MOJCUUTATD
10 MPHOMKEHHON (pOpMyJie HE3aBHCUMO OT TOTO, KaK BKJIrOUeHBI mpuboper: R = U / I,
rae U — noka3zanue BoabTMETpa; | — mokazanust amnepmerpa.

2. IlpakTnyeckas 4acThb
3axanue
N3mepbTe cONpOTUBIIEHHUE MPSMBIM U KOCBEHHBIM METOJIOM.

IMopsiok BhINOJTHEHUS] PA0OTHI

e ColOepure 1eb COMIACHO TEPBOI cxeme (puc.3 a), u3MepbTe HANPSHKEHHE U TOK B pe-
3UCTOpaXx.

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

e Brrunciaute conpotuBienue mo Gopmyne: R=U/ |

e l3mephTe CONMPOTHURIICHHE PE3UCTOPORB C MOMOIIIHI0 OMMETPA.

e Bnecute B Ta0y.2 n3MepeHHbIC BETUYNHBI HATIPSDKCHUS, TOKOB M 3HAYECHHS COMTPOTUB-

JICHUSI, U3MEPEHHBIC TIPSIMBIM 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:

KonTpoabHbIii Bonpoc:

I/IBMepCHI/Ie MOIDHOCTHU HArpy3Ku B OCIIH ITIOCTOAHHOI'O TOKA BBIIIOJHCHO KOCBCHHBIM

METOJIOM TIPH MOMOIIM aMIiepMeTpa U BosbTMeTpa. [Ipu 3TOM OBLIM HCTIOIB30BaHbI: aM-
nepmeTp Tuna M342, uMmeromuii npenen usmMepeHus (HOMUHaIbHBIA TOK) 20 A U Kiacc

TOYHOCTU 2,5; BonbTMeTp THIa M717 ¢ nmpenenom usMmepenus (HOMUHAIBHBIM HAIIPSIKe-

HueMm) 150 B u kmaccom tounoctu 1,5. Ilokazanus ammepmerpa - 8 A; BOJIbTMETpa —

100 B.
Onpenenure:
1) MOIIIHOCTB MOTPEOUTES;

2) HauOOJIBIIIYIO0 BO3MOXKHYIO OTHOCUTEIFHYIO TTOTPEITHOCTD MPU U3MEPEHUH TOKA;

3) HauOONBIIYI0O BO3MOXKHYI) OTHOCHUTEIBHYIO TMOTPEIIHOCTh TMPU H3MEPECHHUH

HaIIPSAKCHUSA

4) HanOOJBIIYI0O BO3MOYKHYIO OTHOCHUTENIbHYIO MOTPEIIHOCTh NMPU U3MEPEHUH MOLI-

HOCTH;

5) HauOOJBITYI0 A0COIOTHYIO MOTPEITHOCTh U3MEPEHUST MOILITHOCTH.
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JlaGopaTopHasi padota Ne6
Onpenesnenne napaMeTpoB M XapaKTePUCTHK MOJYNPOBOAHUKOBOIO THO/IA

Iesb: B X071€ TPOBEACHHBIX SKCIIEPUMEHTOB U3YUUTh PA0OTY MOIYNPOBOIHUKOBOTO
nvoja u noctpoutsh B.A.X.

IIpudopsl n 060pya0OBaHME:

1. Habop MynbTUMETpPOB

2. HaGop pe3uctopoB

3. TosynipOBOTHUKOBBIN U0

4. VIcTOYHHK ITUTaHHUS.

1. O0mue cBeeHust

JIBYX3JIE€KTPOAHBIN MOJYIPOBOJIHUKOBBIM 3JIEMEHT — AMOX COICPXKUAT N - U P -

npoBoAMi ciou (puc. 1). B n-mpoBoasiiem cioe B KauecTBE CBOOOJHBIX HOCHUTENIEH

3apsiia Tpeo0JialaloT 3JIEKTPOHBI, a B P-MPOBOSIIEM Ciioe — AbIPKH. CyllecTBYIOUUN

MEXy STUMH CIOSIMH P-N MEepexo/i UMEeT BHYTPEHHUIN MOTEHITUATBHBIA Oapbep, IpernsiT-

CTBYIOIIUI COEMHEHUIO CBOOOIHBIX HOCUTENEH 3apsana. Takum oOpazom, Auo OJIOKUPO-
BaH.

[Ipu mpssiMOM MPUIOKEHUU HAMPSHKEHUN («+» K

- Nepesng o
CIOI0 P, «—» K CJOI0 N) NOTEHUUATIbHBIA Oapbep
N | YMEHBILIAETCS, U IUOJI HAUWHAET MPOBOJUTH TOK (MO
OTKpbIT). [Tpr oOpaTHOM HANPSYKEHUH MOTEHUIUATbHBIN
yenani oz ool Euen: Oappep yBenmuuBaeTcs (auox 3amepT). B oOpaTHOM
avon I kaoa HaIpaBJIECHUH IPOTEKAET TOJIbKO HEOOIBIION TOK yTeu-
KH, 00YCIIOBJIEHHBII1 HEOCHOBHBIMU HOCUTEIISIMH.
Puc. 1
2. IIpakTnuyeckasi 4acThb
3aganue

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

e K nuonpy (puc.2a) mpu OpsAMON MOJSPHOCTH MPUIOKUTE HANPSHKEHHE MOCTOSHHOTO

Toka Upp, BETMUUHBI KOTOPOTO yKa3aHbl B Ta0J. 1, ©3MepbTE C MOMOUIbIO MYJIbTUMET-

pa COOTBETCTBYIOILIUE TOKH |pp M X 3HaUEHUS 3aHecuTe B Tabmuiy. Mcnonp3yiite npu

ATOM CXEMY U3MEPEHMS C ITOTPEIIHOCTHIO 110 TOKY.

680 Om |

1 kOm

a)  Mpamas NOAAPHOCTb 6) O6paTHaA NONAPHOCTb

Puc.2
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Tabnuya 1

UHPa B

0,1

0,2

0,3

0,4

0,5

0,6

0,7

I P MA

e lI3MeHUTE NOJIAPHOCTH JUOJA, IEPEKIIOUNUTE BOJIBTMETP JJI1 U3MEPEHUN C MOTPEIIHO-
CTBIO 10 HAIPSDKEHHIO KaK MOKa3aHo Ha puc. 20 U MOBTOPUTE IKCTIEPUMEHT MPHU BEJIU-
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 u3MepeHHbIC JaHHBIE U3 TaOMuUI Ha rpaduk (puc.3) U MOCTPOUTE BOJIBT-
aMIIEPHYIO XapaKTEPUCTUKY AUOJIA.

A

g

25

20

15

10

obp

0.1

0,2

0,3

obip

0.4

BniBox:

KonTpoabHbIE BONPOCHI:
1. Kakue npumecH UCIOJIB3YIOT B OJYTPOBOIHUKAX ?

M Kl

Puc.3

2. Kakue ObIBatOT AMO/IBI 0 KOHCTPYKTUBHOMY HUCIIOTHEHUIO?
3. Kakyto poJib B 3JIEKTPOHHBIX CXEMAaX BBINOJHSAIOT TYHHEJIbHBIE TUOAbI, CTAOUIIUT-
POHBI, BapUKAIIbl?
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JlabopaTtopHasi paGora Ne/
HccaenoBanue padoThbl TPaH3UCTOPA

Hean: uccnenoBark padboTy OUIMOISPHOTO TPAH3UCTOPA U €0 XapPaKTEPUCTHKHU.
IIpudopsl n 060pya0OBaHKE:

1. UcToYHMK MUTaHUS TOCTOSITHHOTO TOKA OT 0JIOKa FeHEpaTOPOB HAMPS>KEHUN
2. BIoK MyIbTUMETPOB U3 2-X aMIIEPMETPOB U 2-X BOJIBTMETPOB

3. BUnoJisipHBIi TPaH3UCTOP

4. HaGop pe3uctopos: 1 kOm; 100 kOwm; 47 kOm

5. Konnekrop

6. HaGop coenMHUTENbHBIX IPOBOIOB

1. O61mme cBeeHUA

CBoiicTBa TPaH3UCTOPOB OIKCHIBAIOTCS CIEAYIONIMMU YETHIPEMS CEMEHCTBAMHU Xa-
PaKTEpPUCTHK.

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

BoixoaqHasi xapakTepuCcTHKa TOKa3bIBA€T 3aBUCHUMOCTh TOKa KoJuiekropa lg oT
HaIPSOKEHUS 1enu KOeKTop / aMUTTEP Uyy Npu paznudHbIX GUKCUPOBAHHBIX 3HAUCHUSIX
TOKa 0a3bl.

XapakTepuCTHKA yNpaBJIeHUs MPECTABISIET cO00i 3aBUCUMOCTh TOKa KOJIJIEKTO-
pa I ot Toka 6a3bl g (mpu Uy, = const).

XapakTepucTHKa 00pPaTHOI CBSA3M €CTh 3aBHCHMOCTh HANpPsDKCHHS Menu 0aza /
sMutTep Ugpy, COOTBETCTBYIONIETO Pa3IMYHBIM HEHM3MCHHBIM 3HAYCHHSIM TOKa 0a3bl, OT
HaIPSHKEHUS TIEMH KOJIEKTOP/AMUTTEp Uy TIPH pa3InyHbIX (PUKCUPOBAHHBIX 3HAYCHUIX
TOKaA.

2. IIpakTnyeckas 4yacTb

3ananue

CHSTB KCIEPUMEHTAIBHO U TTOCTPOUTH TPA(UKHU YETHIPEX CEMEUCTB XapaKTEPUCTHK
OUMOJIIPHOTO TpaH3UCTOpa N-P-N TUIA.

IHopsinok BbINOJIHEHHS PadOThI

e CoOepute nenb cormacHo cxeme (puc.l). Ilorermmomerp 1kOm ucmonb3yeTcst ais pe-
ryJaupoBaHus Toka 6a3el, pesuctopbl 100 u 47kOM — 11 OrpaHUYEeHUs] MAKCUMAaJIbHO-
ro Toka 0asbl. MI3Mepenue toka 6a3bl |y u Hanpsoxkenus Ugy NMpou3BOISATCS MYJIbTH-
merpamu Ha npezaenax 200puA m 2B cooTBeTCTBEHHO. PerynnpoBanue HanpspKeHUS
Uks ocyliecTBiIsieTcsl peryjissTopoM HCTOYHUKA MOCTOSHHOTO HAaNpsDKEHHs, TOK KOJI-
nexropa lg n Hanpspkerune Uyy u3MepsitoTcs BUPTYalbHBIMEU TTpUOOpamMu (TIpenesbl u3-
MEpEeHHsT KOHHEKTOpa M3MEHSIIOTCS B X0/€ paboThl MO0 Mepe HEOOXOAMMOCTH WM IO
MO/ICKa3KaM KOMITBIOTEPA).

e VYcraHoBUTE NIepBOE 3HaUeHHE ToKa 06a3bl 20 LA u u3menss HanpsokeHue Ugs cormacHo
3HAYCHHUSAM, YKa3aHHBIM B Ta0J. 1, cHumute 3aBUCHUMOCTH lg (Ugs) 1 Ugs (Ugs). Tlo-
BTOPUTE 3TU U3MEPEHUS IIPU KAXkIOM 3HAUCHUHU |p, yKa3aHHOM B TabJuLE.
IIpumeyanue: XxapakTEpUCTHKU TPAH3UCTOPA U3MEHSIOTCSA B XO/A€ pabOThl U3-3a €ro
HarpeBa. [loaTomy A Gosbliel OonpeneNeHHOCTH PEKOMEHAYETCSl YCTAaHOBUTh Hy K-
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Hble 3Ha4YeHUs I5y 1 Uy, BeIKITIOUNTh Ha 30 ¢ OJIOK TeHepaTOpOB HAMPSIKCHUM, 3aTeM
BKJIIOUUTH €T0 M OBICTPO 3amucath nokasanus npubopos V1 u A2.

+ O—
100 kOm
15B
1kOm
v
- O
Puc.1
Tabnuua 1
UKQ,B I];=20 HA I];=40 ],lA I];=60 HA I];=80 l/lA
IK, MA UBB, B IKa MA UBB, B |K9 MA UBB) B |K9 MA UBB) B
0
0,5
1
2
5
10
15

e [locrpoiite rpaduku ceMelcTBa BBIXOIHBIX XapakTepucThK Iy (Uks) U ceMelicTBO xa-
pakTepuctuk oopatHoit cBsizu Ugs (Uks), HE 3a0BIB yKa3aTh KakoMy TOKY 0a3bl COOT-
BETCTBYET Ka)KJasi KpUBasl.

e VYcranoBute Ugy = 0 1 u3MeHss TOK 0a3bl B COOTBETCTBUU CO 3HAUYECHUSMHU, YKA3aHHbI-
MU B Tabi. 2, caumure 3aBUCUMOCTh Ugy (Ig). YBeanubre nHanpsokenue Uy 10 5B u
cHOBa cHUMHTE 3aBHCUMOCTh Ugy (I5), a Taroke u Ik (I). [ToBTOpUTE 3TOT OMBIT TaKkKe
npu Ugy = 15 B. (Ilpu npoBeaeHUHN 3TUX U3MEPEHUI TaKKe YUUThIBANTE MpUMEYaHUe
K MPEJBIIYIIEMY OMBITY).

e Tloctpoiite rpaduku BxoaubiX l5(Ugs) u perymupoBounsix lk(lg) Xxapakrepuctuk, yka-
3aB IS K&KJI0M KPUBOM COOTBETCTBYIOIIME 3HAUeHUS Uys.

Tabnuya 2

IB, uA

UK3=0 B

UK3=5B

UK3= 15B

UBC—)a B

IK, MA

UBSa B

IK, MA

UBC—)’ 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. CKoOIbKO P - N - EpEX0I0B y MOJIYIPOBOJIHUKOBOIO TpaH3UCTOpa?

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

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

Heab: uccnenosats padoTy MOIYINPOBOAHUKOBOIO OJHO(A3ZHOrO JBYXIOIYHNEPHOI-
HOTO BBIIPSMHTEIIS.

IIpudopsl n 060pya0OBaHME:

1. ITonynpOBOTHUKOBBIE JUOJIBI

2. Pesuctop 10 kOm

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

3. UcTounuk nuTtanus oT 0J0Ka reHepaToOpOB HAMPSKEHHIA

4. KoMIUIEKT MyJbTUMETPOB B Ka4ECTBE aMIIEpMETPa U BOJIbTMETpA

5. Ocnumnorpad

6. HaGop coenMHUTENBHBIX TPOBOJIOB.

1. O01mme cBegeHUA

B nenu ¢ nosynpoBOAHUKOBBIM AMOJIOM (pHcC.]l) yCTaHOBUBIIMICS TOK MOXET IpO-
TEKaTh TOJIBKO IIPHU OINPEIECICHHONW MOJSPHOCTH NPUIIOKEHHOIO K JHUOAY HAIPSIKECHHUS.
[Ipn n3MeHEeHUY MOJSIPHOCTH HAIPSDKEHUST JMOJ 3alIMPAETCs U TOK Mpekpamaercs. B me-
U TIEPEMEHHOT0 (CUHYCOUJIAIbHOI0) HAIPSKEHUS TOK NMPOTEKAET TOJbKO B TE€UEHHUE TOU
IIOJIYBOJIHBI, KOI/Ia JUOJ OTKpHIT. IlomyBoiHA Apyroil moJsipHOCTH NoAaasiseTcs. B pe-
3yJbTaTe B LENM MMEET MECTO TOK OJHOTO HalpaBieHUs. [ yMEHbIIEHUs IyJbCalun
BBIIPSAMIICHHOTO HANpsOKEHUS MPUMEHSIOTCS Criaxkuparomue ¢QuibTphl. [IpocTeiimum
(UIBTPOM ABIISIETCS] KOHIEHCATOP, MOAKIIOYEHHBIN MapaiieIbHO Harpy3Ke.

Ugx
s t
|
Ugx Ruarp Ug Ug
t
O | g
Puc.1

OnHodazHbIil ABYXIIOTYIIEPUOIHBIN BBIIPSIMUTENb MPUMEHSIOT B HHU3KOBOJBTHBIX
ycTpoicTBax. JluarpaMmbpl HampsOKEHUNM M TOKOB, MOSICHSIONIME PabOTy ABYXIIOMTYIIEPHU-
OJHOTO BBIIPSIMUTENS CO CPEAHUMM BBIBOJOM HAa AKTUBHYIO HArpy3Ky IMpPEJCTaBJICHBI Ha
puc.2.
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Jwuonsl cxemsl VD1 1 VD, IpoBOAAT TOK MOOYEPETHO, KAXKIBIA B COOTBETCTBYIOLIUN
MOJYNIEPUO/] ITUTAIOIIETO HANPSKEHUS. B TeueHrne nepBoro noyrynepuoaa nojaoKUTENb-
HBIH MOTEHIIMAI UMeeT aHo I auoaa VD u TOK lyg; MPOXOIUT uepe3 Hero. B TeueHue BTO-
POTro MOJIYIIEpHO/Ia MOJIOKUTEIBHBIN MOTEHIIMAl UMEET aHO 1uoaa VDo,

TOK lygp ITPOXOUT YEPE3 HETO, IPHUEM B IS HATPY3KH TOK Iq IIPOXOIAMT B TOM K€
HaIlPaBJICHUH, YTO U B TIEPBBIN MOIyNepuol. TakuM 00pa3om, B OTIIMYHUE OT MIPOCTEHIIIETO
OJHOTIOJTYTIEPUOAHOTO BBIIPSIMUTEIS B BBIIIPSAMUTEIIE CO CPEIHEN TOUKOW BHIIPSMIICHHBIN
TOK MPOXOJIUT Yepe3 Harpy3Ky B T€UEHHE 000UX TMOIYIEPHUOJIOB IEPEMEHHOTO TOKA.

[Ipu nccnenoBaHUM BRIIPSIMUTENIEH TPUMEHSIIOTCS CIIEYIOMKE 0003HAYCHUS:
Uy, Upgx — MTHOBEHHOE U JCHCTBYIOIIEE 3HAUYCHHSI CHHYCOUTAIBHOTO BXOIHOTO HAIPsi-
JKECHHS,
Ug, Ud, Udmax,» Udmin— MTHOBEHHOE, CpeIHEE, MAKCUMAJIbHOE, MUHUMAaIbHOE 3HAUCHHUS
BBIXOJTHOTO (BBIIPSMIIEHHOTO) HANPSKEHUS,
f,— dJacroTa mysbcalnuii BBIXOIHOTO HAMPSKCHHS,
Ug / Upgy— k03D pHIIMEHT BBIMPSAMIICHHS;
M = fuyupe / fox— dnCIIO MynBbCanUil BBINPSMIIEHHOTO HANIPSDKEHUS 32 OJIMH TIEPUOJ
HaNpsKECHUS TUTAHUSA,

AU U

k _ nyjane

_ _~ dmax -U dmin

e =
nyJjb Ud Ud

— KO3 PUIMEHT MyIbCalNil BEITPSIMIEHHOTO HAMPSKCHUSI.

2. Ilopsii0K BBHINOJIHEHUS PadOTHI

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

e Bxmounte ocmmmtorpad. IloakmounTte aBa 100X BXoa ocHuuiorpada K KaHajiaMm
V0 u V1. YcranoBure pazseptky SMC/nen.

e [lepenecute Ha rpaduk (puc.4) OCIHILIOTPAMMBI BXOJHOTO M BBIXOJHOTO HAIPSIKE-
HU.

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

e Paccuwmraiite u 3anumuTe B Ta0J.1 K03 dunmenTs Uy / Ugy 1 Kpyae-

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 [lapamenpHO Harpy304HOMY pe3nucTopy R, MOAKIIOYHMTE Cria)KUBArOIIME KOHICHCA-
Topbl C C €MKOCTSIMHU, YKa3aHHBIMA B TaOJI.l, MOBTOPUTE MU3MEpPEHUS U JIOPHCYHTE
rpaduKy BEITPAMIICHHOTO HAMPsHKEHUS 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

kny.m,c

B

8

-2

-4

Puc.4
BoiBOA:

KonTpo/bHbIE BONPOCHI:

1. CpaBHHUTE MOCTOBYIO CXEMY U ABYXMOJYNEPUOIHYIO CXEMY C HYJIEBOU TOUKOM.

2. Yro Takoe K03(pULUHUEHT BHITPAMICHUS U KOAD(ULIMEHT MyJIbCcaruii?

3. Kakoe neiicTBue oka3blBaeT CriaXMBAIOIIUN KOHJAEHCATOP HAa aMIUTUTYAY MYJib-
CalMil HanpsHKEHUs?
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JlaGopaTopnasi padota Ne9
HccaenoBanue padoThl yCHIHTEISA HU3KOH YaCTOTHI

Henb: n3y4uTh NPUHLIKI PAOOTHI YCUITUTEINS HANPSXKEHUSI HU3KOM 4acTOTHI, a TaKKe
AKCIIEPUMEHTAJILHO OIPEACIIUTh €r0 OCHOBHBIE ITapaMETPBhI.

IIpudopsl n 060pya0OBaHME:

1. Ycunurenb HU3KON 4aCTOTHI, BHIMOJIHEHHBIN [0 CXEME C OOIIUM SMUTTEPOM

2. ctouHuk nuTaHus OT 0JI0Ka TeHepaTOpOB HAMPSKEHUN

3. KoMIuieKT MyJIbTUMETPOB B KAYECTBE BOJILTMETPOB

4, Ocmmmiorpad.

1. O0mue cBeneHns

Yeunurens HanpspkeHuss Hu3kod yactotel (YHHY) npennaznHaueH ajisi yCUJICHHS
BJIEKTPUYECKUX CUTHAIIOB B MHTEpBaJie yacToT oT 20 'y mo 20 xI'm.

TpaH3uCTOPBI HCTIONB3YIOTCS KAK YIIPABIISIIOIINE SJIEMEHTHI B YCUIIUTEIIBHBIX LIETSX.
[To Ha3BaHMIO TOTO SJEKTPOAA TPAH3UCTOPA, KOTOPHIA HCIIOJIB3YEeTCs Kak OoO0Ilas To4yka
JUISl HAIIPSDKEHWM BXOJIHOTO M BBIXOJHOTO CHUTHAJIOB, Pa3iW4yarOT TPU OCHOBHBIE CXEMBI
yCHJIUTENEH Ha OUMOJSPHBIX TPAH3UCTOPAX:

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

B Haubosiee pacnpocTpaHEHHBIX CXeMaX YCHIUTENEH HCHOIb3YI0TCs N—P-N TpaH3u-
cTtopbl. OJTHAKO P—N—P TPaH3UCTOPHI TAKKE MOKHO HCIIOIB30BaTh, HO TOT/Ia HY’KHO M3Me-
HUTH MOJISIPHOCTH Pa00Yero HAMpsKeHUS.

B nanHo#i paboTe UCHONIB3yeTCs] YCHUIUTENh HU3KOW YacCTOTHI, BBITIOJHEHHBIN IO
CXeMe ¢ OOIIMM IMHUTTEPOM.

VY CuneHuIo CUTHAJIOB COOTBETCTBYET HArPYy30UHBIN pexuM paboThl TpaH3ucTopa. Ha
puc.2 moKasaHa NpoCTeIas CXxema yCHIMTENS Ha TPaH3UCTOpe THIa p-n-p.

i

Puc. 1. Cxema ycunumens na mpansucmope ¢ O3

B TpaH3ucTopHOM ycuiUTelle yIpaBiIsieMOM SIBJISIETCS KOJUIEKTOPHAs 1EMb, a yIpaB-
nsiroteld — 0a3oBas. B KOJUIEKTOpHO 11Ny TpaH3UCTOpa UMEETCSl UCTOYHUK MUTaHus By
(—Ex), conpoTtuBnenne Harpys3ku Tpansucropa Ry u pasnenurensuslii konaencarop C, . B
0a30BYIO 1€ BKJIFOUCHBI JIBA UCTOYHUKA: UCTOYHUK MEPEMEHHOTO HANPSIKEHUS C aMILIN-
tygort Ups = Uy U HCTOYHUK MOCTOSSHHOTO HampspkeHusi cmenieHus E,, mocnegHuii B
TPAH3UCTOPHOM YCUJIUTENIE HEOOXOIUM [JIsi TOTOo, YTOOBI 00€CHEYUTh HEOOXOIUMBIMA
Ha4yaJIbHBIN TOK MOKOS iy B Llenu KoJuiekTopa. s 3Toro mojispHOCTh HANpPSHKEHUS CMe-

IICHUA YCTaHABJIMWBAIOT TaK, YTOOBI OHO OTIIMPAJIO TPAH3UCTOP. HpI/I OTCYTCTBUU OTpHULIA-
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TEIbHOTO HAIPSHKEHUs CMeIleHus: TOK 0a3bl Iy = 0, B KOJJIEKTOPHOM LIEH TPaH3UCTOpa
IIPOTEKAET HACTOJIBKO HE3HAYUTENBHBIM TOK, YTO NPAKTHUYECKU TPAH3UCTOP MOXKHO CUH-
Tath 3anepThiM. Ecaum Obl B 0a30BOM 1E€MM OTCYTCTBOBAJ HMCTOYHUK OTPUIATEIHHOTO
HaIPSKEHMS, TO B MOJOKUTEIBHBIE MTOITYIIEPHUObI BXOJAHOTO HAIPSKEHUS] TPAH3UCTOP 3a-
nupajics ¥ BO3HUKAIM Obl OOjbllIMe HeMuHEHHbIe uckaxeHnus. Hanpsikenue 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 COCTAaBIIAIONIYI0 KOJUIEKTOPHOTO HampsbkeHus. [lonOupas cooTBeTt-
cTBytomue 3HaueHus Ey, Ry v Tvn TpaH3uctopa, MOXKHO MOJYYUTh HA BBIXOJHBIX 3aXKHU-
Max nepeMeHHoe BbIxoaHoe HampspkeHue U, = Ugs, BO MHOTO pa3 MmpeBbIIatoniee am-
wmtyny Uys. (R; — comporusienne notpeduTes).

OMUTTEPHBIN TMEpexo/ TPaH3UCTOpa MpU paboTe YCHIMTENS BCETAAa OTKPHIT U BO
BXOJHOM LIETM MPOTEKAET TOK [ ; cliemoBaTeIbHO, ICTOYHUK BXOJHOTO HANPSKEHUS BCE-
I71a pacXoayeT MOIIHOCTb. [Ipu 0JHOBpEMEHHOM BO3AECHCTBUU HA YYacTOK 0a3a-3MHUTTEP
nByx HanpsikeHul E., u Uy B 11enu 6a3bl MpoTeKaeT myabcupyromuii Tok. [loctosanayio
COCTABJIAIOLIYI0 CO3/1a€T UCTOYHUK CMELICHHUs, a IEPEMEHHYI0 — HCTOYHUK BXOZHOTO
HAMPSKECHUS.

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

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

UBLIX b B

e [loctpouts aMmuTyAHYIO XapakTepUCTUKY Uppy (Upy).
e CHATH aMIUIATYTHO-YACTOTHYIO XapaKTEPUCTHKY, MPEACTABIISIONIYIO COOO0M 3aBUCH-
MOCTh KO3 unmenTa 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

¢ Borunciautb Ko3QPUIHUEHT YCUICHHS U TIOCTPOUTh aMILUIUTYTHO-4aCTOTHYIO XapaKTe-
puctuky ky(f).

BriBOA:

KoHTpoJibHBIE BONIPOCHI:

1. B 4yem 1OCTOMHCTBA U HEJOCTATKU TPAH3UCTOPHOTO YCUIIUTEIS IO CPABHEHUIO C
JIAMITOBBIM?

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

3. HazoBure npuunHbl NOMEX Npu padoTe yCUIUTENEH.
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JlaGopaTopnas padora Nel0
Onpenesnenne THIA MUKPOCXEM N0 MAPKHPOBKe

Henab: HAyuynuTHCA ONPENENATh TUIl MUKPOCXEMBI [0 MApKUPOBKE
IIpu6ops1 u o6opynoBanue: Hadop MUMC

1. O0mue cBegeHus
Cucrema o6o3navyennii UMC

Jlist pa3paboTKH U CO3JIaHUs CJIOXKHOM AJIEKTpPOHHOM ammapaTypsl Ha 0aze UMC,
Tpedyercs onpeneneHHbli Habop UMC pa3nuuHOro Ha3HAYEHUs, COBMECTUMBIX MEXKIY
co00i#1 TIO 3JIEKTPOHHBIM MapamMeTpaM. DJIEKTPOHHAs! MPOMBIIIIEHHOCTh BBIITYCKAaET CEPUH
MHTErPATBHBIX MHKPOCXEM, T.€. COBOKYIHOCTh MHKPOCXEM, BBIIOJHSAIOMINX Pa3InYHbIC
GyHKIIMM, HO MMEIOMIHUX OJMHAKOBOE KOHCTPYKTHBHO-TEXHOJIOTMYECKOE HCIIOJHEHHE U
MpeIHA3HAYEHHBIX JJIi COBMECTHOTO MPHUMEHEHHUS B PaJuO3JIEKTPOHHOM amnmapartype. B
COCTaB CEPUM MOTYT BXOJUTH ACCITKUA PA3IUUYHBIX TUIIOB MUKPOCXEM B 3aBUCUMOCTH OT
00JIaCTH MPUMEHEHHS U Ha3HAYCHUSI.

[To mpunsitoit cucteme (COCT 17467-88) o6o3nauenue UC qomxKHO COCTOSATH U3 Ye-
TBIPEX DIEMEHTOB.

Ilepewrit 21emenm (OyxBa «K») mokaspIBaeT, 4T0 MUKpOCXeMa IpeHa3HayeHa AJis
YCTPOMCTB MIMPOKOrO MpUMEHEHUsI. MUKpOCXeMbl, ITpelHa3HauYeHHbIE JUIsl SKCIopTa (11ar
BbIBOJIOB 1,27 1 2,54 Mmm), niepen OykBoi «K» umerotT OykBy «9».

Ecnu mocne OykBbl «K» mepen HoMepoMm cepuu ykasbiBaeTcs enie OykBa «Py» wim
«M», TO 3TO O3HAYAET, YTO JaHHAsl CEpPUsl BCA BBIITYCKAaeTCA B IJIacTMAaccoBOM (OykBa «P»)
WM KepamudeckoM (O0ykBa «M») KopIrycax.

Bmopou rnemenm - uudpa, cOOTBETCTBYIOIIAs KOHCTPYKTHBHO-TEXHOJOTHYECKON
rpynmne: 1, 5, 7 - nonynpoBoauukoBbie IC (0603HaueHne 7 MPUCBOCHO OECKOPIYCHBIM
nonynpoBogHukoBsiM UC); 2, 4, 6, 8 - rubpuansie C; 3 - UC npouune (IIeHOYHbIE, Ba-
KYYMHBIE U KEPAMHYECKHUE U T.11.).

Tpemuii snemenm - 2 - 4 nudpsl, 0003HAYAIONTNE TTOPSIKOBBIA HOMEDP pa3pabOTKU
CEPUHU MUKPOCXEM.

Yemeepmotii 31emenm - Be OyKkBbl, 0003Havaromuye GyHKIMOHATFHOE Ha3HAYCHHE
MHUKPOCXEMBI.

Ilamutii 31emenm - MOPSIKOBBIN HOMEP Pa3pabOTKH MHKPOCXEM O (PYHKITMOHAIIb-
HOMY IMPHU3HAKY B JaHHOU cepuu. OH MOXKET COCTOSTh KaK U3 OJAHOM U(pPHI, TaK U U3 He-
CKOJBKUX IUGD.

B cootBerctBUM ¢ [OCT mMukpocxembl no (yHKIIMOHATILHOMY Ha3HAYEHUIO 0003HAa-
YaloTCs CICAYIOIMMNM 00pa3oMm:

1. T'eneparopsl - I': rapmMoHuueckux curHajaoB - ['C; mpsiMOYTOJIbHBIX CUTHAJIOB
(mynsTuUBHOpaTOpH!) - I'T'; nuHeliHon3MeHstonmxcst curiaios - ['JI; curnanoB cnenuanb-
HOI1 popmbl - ['D; ryma - 'M; npouue - I'TL

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

3. Kommyrarops! u kiatoun - K: Toka - KT; nanpspkenns - KH; npoune - KI1

4. Jlornueckue smemMeHThl: 25eMeHT W-HE - JIA; smement WJIM-HE - JIE; snement U
- JIN; snement UJIN - 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; snemenT
WIJIN-HE/WNJIA - JIM; pactmputenu - JIJI; nmpoune JIII.
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5. Monynsaropsl - M: ammuutynsesie - MA; dactotaeie - MC; da3oBbie - M®; um-
nynscHbie - MU; poune - MIL.

6. [IpeoGpazoBarenu - I1: wactots - I1C; dazsl - [1D; qourensnoctu - [1]1; Hanpsike-
Hus - [1H; momuoctu - TIM; ypoBHsa (cornmacoBarenu) - I1Y; koa-ananor - ITA; ananor-
xon - [1B; konkon - I1P; mpoune - T1I1.

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

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

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

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

11. Yennnrenu - ¥V: BBICOKOM 4acTOTHI - Y B; IpoMeKyTOYHON 4acTOTHI - Y P; HU3KOM
yacToThl - YH; uMnynbcHbIX curHasioB - Y U; nosropurenu - YE; cuutbiBaHusI U BOCHPO-
u3BeneHus - YJI; unaukanuu - YM; noctosHHOoro Toka - YT, onepanuonusle u audde-
peHuuanbpubie - Y /J[; npoune - YII.

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

13 dopmuposarenu - A: UMITYJIbCOB MPAMOYTOILHOM (hopMbl - Al'; aipeCHBIX TOKOB
(bopmupoBaTeny HampsHKEHUM W TOKOB) - AA; UMIYJIBCOB crienHaibHON (GopMmbl - AD;
pa3psAIHBIX TOKOB ((POpMHUPOBATENH HANPSKEHUN U TOKOB) - AP; mpoune - AIl

14. DneMeHThI 3alTOMUHAIOIINX YCTPOUCTB - MaTpullbl Hakonutenu: O3V (omepaTtus-
HbIE 3alOMUHaoIIKEe ycTpoiicTBa) - PM; 113V (mocTosiHHbIE 3aI0MUHAIOIINE YCTPOMCTBA)
- PB; O3V co cxemamu ynpasnenus - PY; I[I3Y (MacouHble) co cxeMaMH yIpaBieHUS -
PE; I13Y co cxemamu yIpaBiieHHs U C OTHOKpaTHBIM IporpammupoBanuem - PT; I3V co
CXEMaMHM YTIPABJIIEHUS U C MHOTOKpAaTHBIM INporpammupoBanueM - PP; A3V co cxemamu
ynpasienus - PA; npoune - P11

15. DnemeHThl apuPMETHIECKUX U JUCKPETHBIX YCTPOUCTB: peructpel - MP; cymma-
topsl - UM; momycymmatopsl - UJI; cuetunku - UE; mmdpatopsr - UB; nemmdparopsr -
N]1; xomOunuposanusie - UK; npoune - UIT.

16. MHOrOQYHKITMOHAIBHBIE MUKPOCXEMBI - X: aHanoroBbie - XA; mudpossie - XJI;
koMOuHupoBaHHbIe - XK; mpoune XTI.

17. Mukpocbopku, HabopbI anemeHToB - H: nuonos - H/I; Tpan3ucropos - HT; pe3u-
ctopoB - HP; konnencatopos - HE; komObunuposannsie - HK; npouune - HII.

2. TlopsAI0K BBINOJHEHUSI PA0OTHI

e BHHMMaTEIBHO N3YIUTE MUKPOCXEMY.
e 3anomuuTe TabmUIy 1.
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Tabnuya 1

VYcnoBHoe ITepssiii a5e- | KoncrpyktuBHo- | Ilopsiako- @OyuHkimoHanb- | I[lopsakoBslil HO-
o0o3Haye- | MeHT 0003Ha- TEXHOJIOTHYe- BBIIl HOMEp | HOE HAa3HA4YeHHE | Mep pa3paboTKu
Hue UMC yenust UMC CKas rpyImmna pa3paboTKu MHUKPOCXEMBI MUKPOCXEM T10
(pactmdpoB- | (pacmudpoBka) | cepuu MUK- | (pacuudpoBka) | (HYHKIIMOHATBHO-
Ka) pocxem My MPU3HAKY B
JJAHHOM CepUH
BoiBoa:

KonTpo/abHbIe BONIPOCHI:
1. MaiiTe onpenesieHne HHTETPAIbHON MUKPOCXEMBI, 3JIeMeHTa U KoMroHeHTa UMC.

2. ITo xakum npu3Hakam knaccuduiupyror UMC?

3. Kakue UMC Ha3bIBaIOT IJIEHOYHBIMU, TTOTTYTIPOBOJHUKOBBIMU U THOPUIAHBIMU?
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HNHcTpyKIHOHHBIE KAPThI
711 IPOBe/IeHUsI MPAKTHYECKUX 3aHATHI

IpakTnueckoe 3ansitue Ne 1
Pacyer pa3BeTBJICHHBIX HeNell MOCTOSHHOIO TOKA

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

3ananue
1) Wcnons3ys maHnble B Tabi. 1, cornmacHo Bamre- R, R;
My BapHaHTYy, ONPEICIIUTE IKBUBAJICHTHOE COIPOTHBIIC- R [1= '_Il@_";’_q
HHE LM, TOK B LTI, HANPAKCHNA U TOKA Ha BCEX pe- "y - ll_ll_‘ )
sucTopax (puc.1). ! — 1
PI/I.::.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;,OM 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) Hcnonb3yst nanHbie B Tabi. 2, coriacHo Barie- R,

My BapUaHTy, ONPEACIUTE 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;,0OMm 36 100 30 24 300 24 60 400 40 20
R, ,Om 18 25 45 12 60 36 40 100 120 30
R3, 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 nanneie B Tabn. 3, coriacHo Bare-
My BapHaHTy, ONPEACIUTE KBUBAJICHTHOE COIPOTHBIIC-
HUE IIEMH, TOK B 1emnu (puc.3).
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4) Hcnone3ys nanusie B Tabn. 3, cormacHo Bare-
My BapHaHTy, OMpPEICIIUTE YKBUBAICHTHOE COIPOTHBIIC-
HHE IIeTIH, TOK B 1enH (puc.4).

5) Hcnionw3ys nanueie B Tabn. 3, cormacHo Bare- R
My BAapUAHTY, ONpPEAEINTe SKBUBAICHTHOE CONMPOTUBIE- L] R

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

Puc.5
6) Ucnonb3ys nanneie B Tabn. 3, coryacHo Baie-

My BapHaHTy, OMPEICIUTE IKBUBAICHTHOE COIPOTHBIIEC- “
HUE IeMH, TOK B 1enH (puc.6).
-—

o |

7) MHcnonb3ys nanHble B Tabjd. 3, coriacHo Bamemy
BApUAHTY, OMNPENCIIUTE AKBUBAJICHTHOE COMPOTHUBIICHUE
IIETH, TOK B 1ienu (puc.7).

Puc.7
Tabnuya 3
Bapuant 1 2 3 4 5 6 7 8 9 10
UB 100 | 200 | 100 | 50 | 100 | 50 | 100 | 50 | 100 | 100
R123456, OM 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.]'lb: HAaY4YUTHCA IIPOBOAUTH pACUCT H€p33BCTBJICHHOI>i 151 paSBeTBHGHHOﬁ eI oJ-
HO(baBHOI‘O IMCPCMCHHOI'O TOKaA.

3aganue

1. Pac4yer oanoga3Hoii Hepa3BeTBJIEHHOM LENMU MePeMEHHOI0 TOKA

HepasBeTBieHHas 1enb MEPEMEHHOTO TOKA COAEPKUT aKTUBHBIE U PEAKTUBHBIE CO-
MPOTHUBJICHHUSI, BEIMUMHBI KOTOPBIX 3aAanbl B Tabmuie 1. Kpome Toro, usBecTHa onHa u3
nonosautenbHbIX BenmuuH (U, I, P, Q, S). Ucnonb3ys ganueie Tada. 1, cornacHo Bamemy
BApUAHTy, onpeaenute: 1) monHoe compoTuBieHue Henu Z; 2) Hanpsbkenue U, mpuiio-
EHHOE K 1enu; 3) cuiy Toka B nenu |; 4) aktuBHyto P, peaktuBHyo Q, U MONHYIO S
MOIIIHOCTH, MOTPEOsiEMbIE LENbI0; 5) KOADPUIUEHT MOITHOCTH; 6) HANPSIKEHUE Ha Kax-
JIOM COTIPOTHUBJICHUU (€CIM OHU HE 3a7aHbl B Tabnuie). Hauepture B Macmtabe BEKTOp-
HYIO IMarpaMMy HarpsKeHUH.

Tabnuya 1
Howmep Howmep R, R, X | Xy | Xer, | Xep, | JlonmonHUTEIBHAS
BApHaHTa 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 Ucz =40 B
06 3 80 - 100 - 25 15 |I=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 I =5A
12 6 4 8 10 15 9 - | Q=1600Bap
13 7 8 - 12 - 6 - |P=72Br
14 7 4 - 15 - 12 - |U=30B
15 8 2 6 10 - 4 - |U=20B
16 8 6 10 8 - 20 - | Q=-192Bap
17 9 3 - - - 1 3 |I=6A
18 9 16 - - - 8 4 | P=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
|
— v — 1 H
u u
- .
Cxema 3 Cxema 4
Cl Rl L1 C: L: Cl L1 Rl L: R:
u u
. [
Cxema 5 Cxema 6
K L C R, L, R, C,
|
» I:I L 1 |
U U
. »
Cxema 7 CxeMma 8
C Ri Cz C, L R, C;
I
L 1 |
——
U U
» »
Cxema 9 Cxema 10
2. Pacuer oqHO(a3HOM pa3BeTBJICHHOU LEeNH EPEMEHHOI0 TOKA

Pa3BeTBieHHas LeNb NEPEMEHHOIO TOKA COJEPKUT AKTUBHBIE U PEAKTHBHBIE CONPO-
TUBIICHUS, BEJIMYUHBI KOTOPBIX 3a7aHbl B Ta0nuie 2. Hanpspkenne ucrtounnka U = 50 B.
Wcnionw3ys nanubie Tabmn. 2, cornacHo Bamemy Bapuanty, onpeaenurte. 1) Toku B o0enx
BeTBsIX |; u |y, UX aKTHBHBIE U PEAKTUBHBIC COCTABJIAIONINE; 2) TOK B HEPA3BETBICHHOU
yactu uenu l; 3) akruBHyio P, peaktuBHyo Q, ¥ MOJIHYIO S MOIIHOCTH, MOTpPEOIsieMble
1eneto; 5) koadduiuent MmomHoctu. HauepTuTh B Macitabe BEKTOPHYIO UarpaMmmy TO-

KOB.
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Tabnuya 2

Howmep Homep Ri,OM | Ry, Om | Xi3,0m | Xip,OMm | Xcg, 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,
C C; - :
il B

Cxepa O - F T

Cxema 10

| |

I
L
&

BriBOA:

Kontpomupyemsie komnerennuu: OK 01, OK 02, I1IK 2.2

Kputepumn oneHKku J1aGopaTOPHBIX padoT M NMPAKTHYECKUX 3aAHATHIA:

PesynbraTom paboThl MO Kaxa0# 1abopaTopHOi padoTe (MPAaKTUUYECKOMY 3aHSITHIO)
sBisieTcst oopmileHre oTdeTa U ero 3amuTa. OLEeHKyY 3a 1abopaTopHyo padoTy (IIpaKTu-
YECKOE€ 3aHSITHE) TPEI0IaBaTelb BRICTABISET MOCIE 3aIIUTHI OTUETA.

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

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

— paboTa BBIMOJIHEHA MOJTHOCTHIO M TIPABUIILHO; PadOTa BBIMOJHEHA TI0 IJIAHY C y4e-
TOM TpeboBaHMii 6€30MacHOCTH; paboTa BHITIOJHEHA CAMOCTOSITENTFHO; paboTa cjaHa ¢ Co-
OJIF0JIEHUEM BCEX CPOKOB; COOJIFO/ICHBI BCE TpaBmiia OPOPMIICHUS OTYETa; CIIEJaHbl Ipa-
BUWJIbHBIE BHIBOJIBI;
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— BO BpeMs 3aIUThl 00YYAIOIMUNCS MPABUIBHO MOHUMAET CYIIHOCTh BOMPOCA, JAeT
TOYHOE OMpEENICHUE W MCTOJKOBAHUE OCHOBHBIX MOHSTH, CTPOUT OTBET MO COOCTBEH-
HOMY IIJIaHY, COIPOBOXKAAET OTBET MIPUMEPAMH, YMEET MPUMEHUTH 3HAHUS B HOBOU CHUTY-
aly, MOXKET YCTAHOBUTH CBSI3b MEXKIY U3YYa€MbIM U PaHEE U3YYEHHBIM MATEPHUAIIOM U3
Kypca, a TaK)K€ C MaTEPUAJIOM, YCBOCHHBIM MPH U3YUEHUU APYTUX JUCHUILINH;

«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 ¢
OTO3/IaHUEM Ha JIBa-TPH 3aHATHSI), €CTh HEKOTOPbIE HEAOUYEThI B 0DOPMIICHUH OTYETA;

— BO BpEMS 3aIUTHI O0yYarOMIMICS NPaBHUJIBHO MOHUMAET CYIIHOCTh BONPOCA, AAET
TOYHOE OMpEEICHNE U UCTOIKOBAHUE OCHOBHBIX MOHSATHI, HO OTBET JaH 0€3 HCIOJb30-
BaHMsI COOCTBEHHOT'O IUIAHA, HOBBIX NMIPUMEPOB, 0€3 MPUMEHEHNS 3HAaHUI B HOBOW CUTya-
My, 0€3 UCIOJIb30BAaHUS CBA3EH C paHee MU3yYEHHBIM MaTEepHaIOM U MaTepHalIOM, YCBO-
€HHBIM TIPU U3YUYEHUU JIPYTUX TUCLUILIINH,

«3» 0aJju1a BhICTaBJIAETCH 00y4aI0IEeMYCsl, €CJIU:

— paboTa BBITIOJIHEHA MIPaBUJILHO HE MEHEE YeM Ha IMOJIOBUHY WJIM JOIYIIEeHA CyIlle-
CTBEHHas OIIMOKa, HO 00yJaronuiics BiajeeT 00s3aTeIbHBIMUA 3HAHUAMHU U YMEHUSIMU 110
IpOoBEpsieMON TeMe; 00yJaroluiicss MHOTOKPAaTHO OOpalaeTcsi 3a MOMOLIbIO MpernojaBa-
Tensl; paboTa claHa ¢ ono3gaHueM Ooliee Tpex 3aHATHIl; B 0pOpPMIIEHUU OTYETa €CTh OT-
KJIOHEHUSI U HECOOTBETCTBUS MPEIBABIIEMbIM TPEOOBAHUSIM;

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

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

— BBITIOJIHEHO MEHBUIE MOJOBUHBI MPEIJIOKEHHBIX 3aJaHUi, AONYyIIEeHbl ABe (U 00-
Jiee) CYIIECTBEHHBIC OLIMOKH B X0J1€ pa0O0ThI, MOKA3aBIIKe, YTO OOYYAIOIIUICS HE BlIaJeeT
00s3aTeIbHBIMUA 3HAHUSIMUA U YMEHUSMH 110 JAHHOW TeMe B MOJIHOM 00beMe, 00yUarolunii-
Csl BBIMOJHSAET pabOTy ¢ MOMOIIBIO MpenojaaBaTelns; padoTa caaHa C HapyIIEHUEM BCEX
CPOKOB; UIMEETCSI MHOTO HapyIIeHUI NpaBuil 0(OPMIICHHUS.

B nanHoM ciyuae oOyuaromuiicst He TOMyCKaeTcs K 3ammTe oTuera. Pabora momkHa
OBITh HCIPABJICHA C YYETOM HEJJOCTATKOB.

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

B nannoMm cnyuyae oOyuaromuiicss OyJeT NOMyLIeH K MOBTOPHOW 3alllUTe OTYeTa
TOJIBKO TIOCJIC TUKBUIAIMH TIPOOEIIOB B 3HAHUH Y4EOHOTO MaTepuasa o teme jJabopaTtop-
HO paOOTBHI.
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PYBEXKHbBI KOHTPO.Ib

KonTpoabnasi pabora Nel
no teme 1.5. Tpexdazubie nenu

MeToauveckue peKOMEHAANNHM K KOHTPOJLHOM padoTe

KonTponbHast paboTa noka3bplBa€T ypOBEHb TEOPETHUUECKON U NMPAKTUUECKON MOATO-
TOBKH 00YYaroIIMXCsl, OTpakaeT HAJINUME HAaBBIKOB U YMEHUN CaMOCTOSATEIBHO HUCIOJIB30-
BaTh U3YYECHHBII MaTepHall.

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

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

3HATh

- CYIIHOCTh (PU3WYECKUX MPOLECCOB, MPOUCXOMSIIUX B AIEKTPHUUECKUX LIETISIX
Tpex(}a3HOro NEPEMEHHOTO TOKa;

- TOPSIOK pacyera MapamMeTpoB AIEKTPUUECKHUX Lienel Tpex(a3HOro MepeMeHHOIro
TOKA;

yMeTh

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

- CTPOUTH BEKTOPHBIE AHArPAMMBI.

OTtBeTbI
Bapu- 3anmanue
aHT 1 2

1 Ud):Un/\/:;; InaMn:PnaMn/ U(b U(l):UJ'[; PnaanlnaMn Ud)s
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; Prc=Usc Izc; Pca=Ucalca;
P:PA+PB+PC P:PAB+PBC+PCA
Uy=220B; 1,0 =0,18A; Uy=127 B; P4 =60 Br;
IA=IB=7’92A; |C=15,84A, IAB:9 A, IBC=35 A, ICA:17 A,
P,=Py=1742Brt; P=3485Br; P,s=1143Br; Ppc=4445 Br; Pcy=2159Br;
P=6969Bt P=7747 Bt

2 Uq):UJI/\/33 InaMH:PﬂaMn/ Uq) UqFUn; PJIaMl'I:IJ'IaMII an
|A= Inamn Na; |B= Inalvm nB;ICz InaMn Nc IAB: Inalvm NaB; IBC= InaMn nBC;ICAz InaMn Nca
Pa=Uala; Pp=Uglp; Pc=Uclc; Pag=Unslas; Prc=Usclsc; Pca=Ucalca;
P=P,+Pg+P¢ P=PagtPpctPca
Up=127B; lamn=0,79A; Uy=220 B; P;0=200 Br;
1a=15=33,18A,; Ic=11,06A; 1a=30 A; 1gc=60 A; 1ca=30 A;
P,=Pg=4214BT; P=1405Br; PAg=6600BT; Pc=13200BT; Pcx=6600BT;
P=9833BT P=26400 Bt

3 U(1)=UJI/\/33 IHaMH:PHaMH/ U(b UqFUn; PnaMn:IJlaMH Uq),
|A= InaMn Na; IB= InaMn nB;IC= InaMn Nc IAB: InaMn NaB; IBC: IIIaMH r]BC;ICA: IIIaMH Nca
PA=Uala; Pp=Uglg; Pc=Ucl; Pag=Uaglag; Psc=Usclsc; Pca=Uca lca;
P=P,+Pgt+Pc P=P,g+PpctPca
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Up=220B; |,0un=2,27A;
1n=24,97A; 1g=49,94A; 1c=74,91A;
PA,=5493Br; Pg=10987BrT;
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; Pjan=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

IA: InaMn Na; IB: InaMn nB;IC: InaMn Nc
Pa=Uala; Pp=Uglp; Pc=Uclc;
P=P,+Pg+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;ICA: 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; Pex=3810Br:
P=7620 Bt

U(I):Un/\/?’: IJ'IaMH:PJIaMH/ U(b

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

Up=127B; l;0n=0,2A;
Ia=1c=7,2A; 15=28,4A;

PA:PC:9 14BT, PB:3607BT,
P=5435Brt

Ucpzun; PnaanlnaMH Ucp,

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

Up=220 B; Pan=75 BT

IAB:16 A; IBC:4 A, ICA:16 A,
PAB:?)SZOBT; PBC:880 BT, PCA:3520BT;
P=7920 Bt

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

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

Uy=220B; | =0,45A;

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

U(b:Un; PnaanlnaMn U(bs

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

Up=127 B; P0=40 Br;

IAB:4O A, IBC:34 A, ICA:27 A,
PAg=5080BT; P5c=4318 BT; Pcx=3429BT;
P=12827 Bt

U(bzun/\/:;s Inamn:PnaMH/ U(b

|A= Inamn Na; |B= Inalvm nB;ICz InaMnnC
Pa=Uala; Pp=Uglp; Pc=Uclc;
P:PA+PB+PC

Up=127B; l1amn=0,31A;
Ia=1c=16,74A; I3=31A,

PA: PC:2126BT, PB:3937BT,
P=8189BT1

U(b:Un; PJ’laMl'l:IJ'laMl'l Uq),

| A= Liawn NaB; 18c= Liavn NBc; lca= Liawn Nea
Pag=Uaglas; Psc=Usclsc; Pca=Uca lca;
P=PAgt+PpctPca

Uy=220 B; Pyur=25 Br;

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

U(1)=UJI/\/3) IHaMH:PHaMH/ U(b
|A= InaMn nA; IB= InaMn nB;IC= IJIaMH nC
Pa=Uala; Pg=Uglg; Pc=Uc;

UqFUn; PnaMn:IJlaMH Uq),
IAB: InaMn nAB; IBC: IIIaMH r]BC;ICA: IIIaMH nCA
Pag=Uaglas; Psc=Ugc lsc; Pca=Uca lca;
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P=P,+PptPc P=PgtPpctPca
Uy=220B; |un=0,34A; Uy=127 B; Pu=100 Br;
|A=17A, |B=|C:4,08A; IAB=11 A; IBC=11 A; ICA:44 A,
P,=3740Bt; Pgz=P-=898BT; PAp=1397BT; Pgc=1397 Bt; Pcx=5588Br;
P=5536Bt 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: IJ'IaMH 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; Lia=1,18A; Uy=220 B; Pyau=150 Br;
IA:51,92A, IB:IC:12,98A; IAB:60 A, IBCZSO A, ICA:9O A,
P,=6594BT; Py=P=1648Br; PAg=13200BT; Pg=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 (rHeliHbIC HATTPSHKCHNUS );

P avn =40BT (MOIITHOCTE OHOM JIaMIIbI);

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

Onpenenurs:

Uo (Ua, Ug, Uc) - hasHbIe HanpshKeHHS /HA 3TH HANPSHKCHUS paCCUUTAHBI BCE
BKJTFOUCHHBIC B CETh JIaMITbl HAKATMBAHUS/;

I, I, Ic- ha3HbIe (OHM k€ TUHEHHBIC) TOKU.

Po (P4 , Pg, Pc) - MomHOCTH, MOTpeOsieMble Kaxka0H (ha3oii /Tpymnmnoi Jamrr/.

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

[TocTpouTh BEKTOPHYIO AUArpaMMy TOKOB M M3 Hee TpaduuecKu ONpeAeIUTh BEIIUYUHY
TOKa B HEUTPOJILHOM TIpoBoie 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 TapaieIbHO.

N3BecTHBI:

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

lavn =0,47 A (TOK OHOM JIaMITBI);

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

OnpenenuTs:

P ,avun — MOIIIHOCTH OJHOM JIAMIIBI;

IaB, Igc, lca - dha3HbIe TOKU (TOKHM, MOTPEOIIEMbIE KOXKI0M TPYIITON Jam);

Pag , Pgc, Pca - MomHOCTH, TOTpEOIsieMble Kax a0 (Ha3oii /rpynmou gamr/;

P - MomHOCTE, TOTPeOIIeMYyO HIEThIO /BCEMH JIAMITAMH/ .

[TocTpouTh BEKTOPHYIO AUArpaMMy HaIpsDKEHHUN M TOKOB U U3 Hee TpauIecKu ompee-
JIUTh BEJIMUYUHY TOKOB |, |, | B TMHENHHBIX IpOBOIAX.
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Bapuant 2
1. B 4eThipexnpoBOAHYIO CeTh Tpex(a3zHOTO TOKa BKIIOUYEHBI MO cxeMe '"3Be3ma" Tpu
TPYIIBI JMEKTPUUECKUX JaMIl HaKaJIMBaHUsI OJMHAKOBOM MOIIHOCTU. B kaxmow, ¢aze
/rpymme/ JaMIibl 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 Kaxxaou dase /rpymie/).
Onpenenurs:
Uo(Ua, Ug, Uc) - bazuble HanpsbkeHMs /Ha 3T HANPSHKCHUST pPACCUUTAHBI BCE
BKJIFOYEHHEIE B CETh JJaMIIbl HaKaJIMBaHUs/;
I, I, Ic- ha3HbIC (OHM K€ TUHEHHBIC) TOKH.
Po(Pa , Py, Pc) - MomHOCTH, TOTpeOIIsieMble KaxI0u (a3oii /rpyIimoi tamr/.
P - MoutHOCTB, TOTPEOIIIEMYIO TIETbIO /BCEMU JTaMIIaMH/ .
[TocTpouTh BEKTOPHYIO AUATPAMMY TOKOB MH3 Hee Ipa(uecKu ONpEeAeIUTh BETHINHY
TOKa B HEUTpaIbHOM ITpoBoAE |y.
2. B TpexmpoBoaHYIO ceTh TpeX(a3HOro TOKa, BKIIOYEHBI IO CXeMe "TpeyroiabHuK" TpH
TPYIIBI AJEKTPUUECKUX JIaMIT HaKaJIWBaHHS OJMHAKOBOM MoOIIHOCTH. B kaxmon ¢dasze
/rpymnme/ namIibl COeTMHEHBI MapaJlIeIbHO.
H3BecTHBI:
Uy (Uag, Ugc, Uca)=220 B (sTuHEHHBIC HATIPSHKCHHMS );
| ann =0,909 A (TOK OIHOIM JIaMIIBI);
Nap=33, N3c=66, Nc,=33 (uucio Jlamm B ka0 ¢ase /rpymme/).
Onpenenuts:
P amn — MOIIIHOCTH OJHOM JIAMITHI;
IaB, Ics lca - ha3Hble TOKU (TOKH, MOTPEOISIEMbIE KaXKIOM TPYIINON JIaMIT);
Pag , Pac, Pca - MOLIIHOCTH, TOTpeOIIsieMble KaxK101 (ha3oii /rpynmoi gami/;
P - MoutHOCTB, TOTPEOIIIEMYIO TIETBbIO /BCEMU JIaMIIaMH/ .
[TocTpouTh BEKTOPHYIO AUATpaMMYy 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 HAKaJIMBaHUS OJIMHAKOBOW MOIMHOCTH. B kaxmoit, daze
/rpyrie/ JaMIlbl COEUHEHBI MapasuIebHO.
N3BecTHO:
Uy (Uag, Ugc, Uca)=380B (rHeliHbIC HAITPSHKCHMS );
P o =500BT (MOLITHOCTD OJTHOM JIaMITBI);
Na=11, ng=22, Nc=33 (uuncJo namm B Kaxxaou dase /rpymme/).
OnpenenuTs:
Uo(Ua, Ug, Uc) - hazubie HanpsbkeHUS /Ha 3TH HATIPSHKCHUS PACCYMTAHBI BCE
BKJIFOYCHHBIC B CETh JIAMITbl HAKATTMBAHUS/;
I, I, Ic- ha3HbIC (OHM K€ TUHEHHBIC) TOKU.
Po(Pa , Py, Pc) - MomHOCTH, TOTpeOIsieMble Kax a0 (a3oi /rpyIinoit samr/.
P - MomHOCTE, MOTPEOIsIEMYIO LIETBIO /BCEMU JaMIIaMH/.
[TocTpouTh BEKTOPHYIO AUArpaMMy TOKOB UU3 Hee Ipa(uecKu ONpeeIUTh BETHIUHY
TOKa B HEUTpaIbHOM MpoBoze ly.
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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 MapaijieIbHO.

M3BecTHBI:

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

lann =0,591 A (TOK 01HO# J1aMIIBI);

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

OnpenenuTs:

P ,ayn — MOIIIHOCTH OJJHOM JIaMIIBI;

IaB, Igc, lca - da3HbIe TOKM (TOKH, MOTPEOIIeMbIe KaKI0M TPYIIION Jamm);

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

P - MomHOCTB, MOTPEOIsIEMYIO LIETIBIO /BCEMU JaMIaMH/.

[TocTpouTh BEKTOPHYIO AUArpaMMy HaIPsDKCHHU M TOKOB U U3 Hee TpaUIecKu onpee-
JIUTh BEJIMUUHY TOKOB |y, |, | 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:
Uy (Uag, Ugc, Uca)=220B (srHelHbIC HAIPSHKCHUA ),
P v =00BT (MOIIIHOCTH OHOM JIAMIIBI);
Na=17, ng=51, nc=51 (uuncio nmamm B kKaxxaou dase /rpymme/).
Onpenenuts:
Uo(Ua, Ug, Uc) - bazuble HanpsbkeHMs /Ha 3TH HANPSHKCHUST PACCUUTAHBI BCE
BKJTFOUCHHBIC B CETh JIaMITbl HAKATMBAHUS/;
I, Ig, lc- dba3HbIe (OHM K€ JIMHEWHBIC) 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 TpexmpoBoaHyIO ceTh Tpex(}a3HOro TOKa, BKIIOUYCHBI IO cXeMe "TpeyroJIbHUK" Tpu
TPyl DJIEKTPUYECKUX JIAMI HAaKaJIWMBaHUS OJMHAKOBOW MOIIHOCTH. B kaxmoil ¢aze
/rpytine/ JamIbl COSAUHEHBI MTapaieIbHO.
N3BecTHBI:
Uy (Uag, Ugc, Uca)=220 B (iTuHeiiHBIC HATIPSDKEHUS);
lann =0,455 A (TOK 0J1HO¥ J1aMIIBI);
Nap=77, Ngc=33, Ncx=33 (uucio amm B Kaxaou ¢ase /rpymrme/).
OnpenenuTs:
P ,ayn — MOIIIHOCTH OJHOM JIaMIIBI;
IaB, Isc, lca - ha3Hbie TOKU (TOKHM, NOTPEOIIAEMbIE KXKI0M Ipynmnon Jamn);
Pag , Pgc, Pca - MomHOCTH, TOTpEOsieMble Kaxa0u (Ha3oit /rpymmoi gam/;
P - MomHOCTh, MOTPEOIsIEMYIO LIETIBIO /BCEMU JIaMIIaMH/.
[TocTpouTh BEKTOPHYIO AUArpaMMy HaIpsDKEHHUH M TOKOB U U3 Hee TpaUIecKu ompee-
JIUTh BEJIMYUHY TOKOB |, |, | B TMHENHHBIX IpOBOIAX.
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Bapuanr S
1. B deThipexnpoBoAHYIO CeTh Tpex(a3zHOTO TOKa BKJIIOYEHBI MO cxeme '"3Be3ma" Tpu
TPYIIBI JIEKTPUUYECKUX JaMIl HaKaJIMBaHUsI OJWHAKOBOM MOIIHOCTU. B kaxmow, ¢aze
/rpymme/ JaMIibl COeIMHEHBI MapaljieIbHO.
H3BecTHO:
Uy (Uag, Ugc, Uca)=380B (nHeliHbIe HAITPSHKCHMS );
P o =200BT (MOIIIHOCTD OJTHO¥ JIaMIIbI);
Na=66, Ng=22, Nc=44 (auco nami B Kaxxaou 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) - MommHOCTH, TOTpeOIsieMble Kax a0k (a3oi /TpyIimoit tamr/.
P - MOIIHOCTB, NOTPEOIAEMYIO LIETIBIO /BCEMH JIAMITAMH/ .
[TocTpouTh BEKTOPHYIO AUATPAMMY TOKOB MH3 Hee Ipa(uecKu ONpEeAeIUTh BETHINHY
TOKa B HEUTpaIbHOM ITpoBoAE |y.
2. B TpexmnpoBoaHyI0 ceTh Tpex(}a3HOro TOKa, BKIIOUEHBI 10 CXeMe "TpeyrojibHUK' TpHU
TPYIIBI AJSKTPUUECKUX JIAaMIT HaKaJIMBaHMUS OJMHAKOBOM MOIMHOCTH. B kaxmon daze
/rpymnme/ namIibl COeTMHEHBI MapaJlIeIbHO.
N3BecTHBHI:
Uy (Uag, Ugc, Uca)=127 B (iTuHE#HBIC HATIPSDKCHHMS );
| ann =0,118 A (TOX OHOM JaMIIBI);
Nap=170, Npc=85, Ncx=254 (ducio aMt B Kaxaou ¢ase /rpymrme/).
Onpenenuts:
P avmn — MOIIIHOCTH OJHOM JIAMITBI,
IaB, Ics lca - ha3Hble TOKU (TOKH, MOTPEOISIEMbIE KaXKIOM TPYIINON JIaMIT);
Pag , Pac, Pca - MOLIIHOCTH, TOTpeOIIsieMble KaxK101 (ha3oii /rpynmoi gami/;
P - MoutHOCTB, TOTPEOIIIEMYIO TIETBbIO /BCEMU JIaMIIaMH/ .
[TocTpouTh BEKTOPHYIO AUArpaMMy HAIPSKEHUHM U TOKOB M M3 Hee rpaduuecKu onpee-
JIUTh BEJIMYMHY TOKOB |, |, |c B MTMHEHHBIX IPOBOIAX.

Bapuanr 6

1. B 4geThIpexmpoBOIHYIO CETh Tpex(}a3zHOTO TOKa BKIIOUEHBI MO cxeme '"3Be3nma" Tpu
TPyl AJICKTPUYECKUX JIaMI HAaKaJIMBaHUS OJIMHAKOBOW MOIMHOCTU. B kaxmou, ¢asze
/rpyrie/ JaMIlibl COEUHEHbI MapallyieNIbHO.
N3BecTHO:

Ug (Uag, Ugc, Uca)=220B (rHeliHbIC HAITPSHKCHMS );
P o =25BT (MOIIIHOCTH OTHOM JIaMITbI);

Na=36, Ng=142, Nc=36 (urcio Jamn B Kax10i ¢ase /rpymre/).
OnpenenuTs:

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

I, I, Ic- ha3HbIC (OHM K€ TUHEHHBIC) TOKU.
Po(Pa , Py, Pc) - MomHOCTH, TOTpeOIsieMble Kax a0 (a3oi /rpyIinoit samr/.
P - MomHOCTE, MOTPEOIsIEMYIO LIETBIO /BCEMU JaMIIaMH/.
[TocTpouTh BEKTOPHYIO AUArpaMMy TOKOB MHU3 Hee TpauecKu onpeaeInTh BETUIUHY
TOKa B HEWCpPaJIbHOM MPOBOJE ly.
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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.

M3BecTHBI:

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

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 - dha3HbIe TOKM (TOKHM, MOTPEOIIEMbIC KO0 TPYIIIION Jam);

Pag , Pgc, Pca - MomHOCTH, TOTpEOIsieMble Kaxao0u (Ha3oit /rpymmon Jam/;

P - MomHOCTB, MOTPEOIsIEMYIO LIETIBIO /BCEMU JaMIaMH/.

[TocTpouTh BEKTOPHYIO AUArpaMMy HaIPsDKCHHU M TOKOB U U3 Hee TpaUIecKu onpee-
JIUTh BEJIMYUHY TOKOB |y, |, | B TMHENHHBIX IpOBOIAX.

Bapuaunr 7
1. B 4eThipexnpoBOAHYIO CeTh Tpex(a3zHOTO TOKa BKJIIOYEHBI MO cxeMme "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 JIaMIIbI);
Na=22, Ng=66, Nc=88 (umncio mamm B kaxxaou Base /rpymie/).
Onpenenuts:
Uo(Ua, Ug, Uc) - bazuble HanpsbkeHMs /Ha 3TH HANPSHKCHUST PACCUUTAHBI BCE
BKJTFOUCHHBIC B CETh JIaMITbl HAKATMBAHUS/;
I, Ig, lc- dhba3HbIe (OHM K€ TMHEWHBIC) TOKH.
Po(Pa , Py, Pc) - MomHOCTH, OTpeOIsieMble Kaxaou ¢a3oi /rpyrinoit sami/.
P - MomHOCTE, TOTPEOIIeMYIO 1IETIHIO /BCEMH JIAMITAMH/ .
[TocTpouTh BEKTOPHYIO AUArpaMMy TOKOB MU3 Hee IpauecKu ONpeeUuTh BETUUUHY
TOKa B HEUTpaIbHOM MpoBoje ly.
2. B TpexmnpoBoaHyIO ceTh Tpex(ha3HOTo TOKa, BKIIOUYEHBI IO cXeMe "TpeyroJIbHUK" Tpu
TPyl DJIEKTPUYECKUX JIAMI HAaKaJIWMBaHUS OJMHAKOBOW MOIIHOCTH. B kaxmoil ¢aze
/rpytine/ JamIbl COSAUHEHBI MTapaieIbHO.
N3BecTHBI:
Uy (Uag, Upc, Uca)=127 B (lTuHeiiHBIC HATIPSDKEHUS ),
lan =0,315 A (TOK 0JTHO# JTaMITBI);
Nap=127, Ngc=108, NcA=86 (umcio mamm B kaxxaou dase /rpymie/).
OnpenenuTs:
P ,ayn — MOIIIHOCTH OJHOM JIaMIIBI;
IaB, Isc, lca - ha3Hbie TOKU (TOKHM, NOTPEOIIAEMbIE KXKI0M Ipynmnon Jamn);
Pag , Pgc, Pca - MomHOCTH, TOTpEOsieMble Kaxa0u (Ha3oit /rpymmoi gam/;
P - MomHOCTB, MOTPEOIsIEMYIO LIETIBIO /BCEMH JIaMIaMHU/.
[TocTpouTh BEKTOPHYIO AUArpaMMy HaIpsDKEHHUH M TOKOB U U3 Hee TpaUIecKu ompee-
JIUTh BEJIMYUHY TOKOB |, |, | B TMHENHHBIX IpOBOIAX.
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Bapuant 8
1. B deThipexnpoBoAHYIO CeTh Tpex(a3zHOTO TOKa BKJIIOYEHBI MO cxeme '"3Be3ma" Tpu
TPYIIBI JIEKTPUUYECKUX JaMIl HaKaJIMBaHHUS OJWHAKOBOW MOIIMHOCTH. B kaxmoi, dasze
/rpymme/ JaMIibl 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 - MoutHOCTB, TOTPEOIIIEMYIO TIETBbIO /BCEMU JTaMITaMHu/.
[TocTpouTh BEKTOPHYIO AUATPAMMY TOKOB MH3 Hee Ipa(uecKu ONpEeAeIUTh BETHINHY
TOKa B HEUTpaIbHOM ITpoBoAE |y.
2. B TpexmnpoBoaHyI0 ceTh Tpex(}a3HOro TOKa, BKIIOUEHBI 10 CXeMe "TpeyrojibHUK' TpHU
TPYIIBI AJSKTPUUECKUX JIAaMIT HaKaJIMBaHUS OJIMHAKOBOM MOITHOCTH. B kaxmoin daze
/rpymnme/ namIibl COeTMHEHBI MapaJlIeIbHO.
H3BecTHBI:
Uy (Uag, Ugc, Uca)=220 B (sTuHEHHBIC HATIPSHKCHHMS );
| ann =0,114 A (TOX OHOIM JIaMIIBI);
Nap=44, Ngc=176, Ncp=44 (ancio jJamm B Kaxaou (aze /rpymre/).
Onpenenuts:
P amn — MOIIIHOCTH OJHOM JIAMITHI;
IaB, Ics lca - ha3Hble TOKU (TOKH, MOTPEOISIEMbIE KaXKIOM TPYIINON JIaMIT);
Pag , Pac, Pca - MOLIIHOCTH, TOTpeOIIsieMble KaxK101 (ha3oii /rpynmoi gami/;
P - MoutHOCTB, TOTPEOIIIEMYIO TIETBbIO /BCEMU JIaMIIaMH/ .
[TocTpouTh BEKTOPHYIO AUATpaMMy HAIPSKEHUHM U TOKOB M M3 Hee rpadUuecKu ompeie-
JIUTh BEJIMYHMHY TOKOB |, |, |c B MTMHEHHBIX IPOBOIAX.

Bapuant 9
1. B 4eThipexnpoBOAHYIO CeTh Tpex(a3zHOTO TOKa BKJIIOYEHBI MO cxeme '"3Be3ma" Tpu
TPyl AJICKTPUYECKUX JIaMI HAaKaJIMBaHUS OJIMHAKOBOW MOIMHOCTU. B kaxmou, ¢asze
/rpyrie/ JaMIlbl COEUHEHBI MapasuIebHO.
N3BecTHO:
Uy (Uag, Ugc, Uca)=380B (rHeliHbIC HAITPSHKCHMS );
P o =75BT (MOIIIHOCTH OHOM J1aMITbI);
Na=50, Ng=12, nc=12 (4ucmno namm B Kaxaoi dase /rpyrre/).
OnpenenuTs:
Uo(Ua, Ug, Uc) - bazuble HanpsbkeHMs /Ha 3TH HANPSHKCHUS PaCCUUTAHBI BCE
BKJIFOYCHHBIC B CETh JIAMITbl HAKAJIMBAHUS/;
I, I, Ic- ha3HbIC (OHM K€ TUHEHHBIC) TOKU.
Po(Pa , Py, Pc) - MomHOCTH, TOTpeOIsieMble Kax a0 (a3oi /rpyIinoit samr/.
P - MomHOCTE, MOTPEOIsIEMYIO LIETBIO /BCEMU JaMIIaMH/.
[TocTpouTh BEKTOPHYIO AUArpaMMy TOKOB UU3 Hee TpauecKu ONpeeTUTh BETHINHY
TOKa B HEUTpaIbHOM MpoBoeE ly.
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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.

M3BecTHBI:

Uy (Uag, Ugc, Uca)=127 B (lTuHeliHbIe HAIPSKEHUA );

lann =0,787 A (TOK 01HO# J1aMIIBI);

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

OnpenenuTs:

P ,ayn — MOIIIHOCTH OJJHOM JIaMIIBI;

IaB, Igc, lca - dha3HbIe TOKM (TOKHM, MOTPEOIIEMbIC KO0 TPYIIIION Jam);

Pag , Pc, Pca - MomHOCTH, TTOTpEOIsieMbIe Kaxa0u (a3oii /rpymmmoi gamr/;

P - MomHOCTB, MOTPEOIsIEMYIO LIETIBIO /BCEMU JaMIaMH/.

[TocTpouTh BEKTOPHYIO AUArpaMMy HaIPsDKCHHU M TOKOB U U3 Hee TpaUIecKu onpee-
JIUTh BEJIMYUHY TOKOB |y, |, | B TMHENHHBIX IpOBOIAX.

Bapuant 10
1. B 4eThipexnpoBOAHYIO CeTh Tpex(a3zHOTro TOKa BKIIOUEHBI 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 (urcno namm B Kaxaoi dase /rpyrmre/).
Onpenenuts:
Uo(Ua, Ug, Uc) - bazuble HanpsbkeHMs /Ha 3TH HANPSHKCHUST PACCUUTAHBI BCE
BKJTFOUCHHBIC B CETh JIaMITbl HAKATMBAHUS/;
I, Ig, lc- dhba3HbIe (OHM K€ TMHEWHBIC) TOKH.
Po(Pa , Py, Pc) - MomHOCTH, MOTpebIsieMble Kax a0k da3oi /rpymimoit Jami/.
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 JIAMI HAaKaJIWMBaHUS OJMHAKOBOW MOIIHOCTH. B kaxmoil ¢aze
/rpytine/ JamIbl COSAUHEHBI MTapaieIbHO.
N3BecTHBI:
Uy (Uag, Ugc, Uca)=220 B (iTuHeiiHBIC HATIPSDKEHUS);
lann =0,682 A (TOK 0JTHO# JTaMITBI);
Nap=88, Ngc=44, Nc,=132 (umcio Jamn B Kaxk10# (ase /rpyrie/).
OnpenenuTs:
P ,ayn — MOIIIHOCTH OJHOM JIaMIIBI;
IaB, Isc, lca - ha3Hbie TOKU (TOKHM, NOTPEOIIAEMbIE KXKI0M Ipynmnon Jamn);
Pag , Pgc, Pca - MomHOCTH, TOTpEOsieMble Kaxa0u (Ha3oit /rpymmoi gam/;
P - MomHOCTB, MOTPEOIsIEMYIO LIETIBIO /BCEMU JaMIaMH/.
[TocTpouTh BEKTOPHYIO AUArpaMMy HANPsHKEHHUI M TOKOB U U3 Hee TpapUIeCcKu ompee-
JIUTh BEJIMYUHY TOKOB |, |, | B TMHENHHBIX IpOBOIAX.

Kontpomupyemsie kommerennmu: OK 01, OK 02, 1K 2.2
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KpuTtepum onieHKkHu 3a1a4 B KOHTPOJILHOI padore:
Kaxmast 3amada omeHuBaeTcs B Oaylax MO KPUTEPUSIM YKa3aHHBIM HIke. Makcu-
MaJbHOE KOJIMYECTBO OAJIIOB 3a KAKIYIO 3a1a4y 8, 3a JABe 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; PAKTEPUCTUK DJICKTPUUECKUX LIETIEH.
VY: mpousBogMTh pacyer na- | 3. IIpaBUIBHO BBIITOIHSIET BEKTOPHBIE AHArPaM- 2
PaMETPOB IEKTPUUYECKHUX LE- | MBI.
Teid; CTPOUTH BEKTOPHBIC /INA- | 4 []paBuibHO HAXOAUT HEU3BECTHBIC BEIMUNHBL, 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 popMBI 0OYUEHMS)

B naHHBIX BONpocax He00X0AMMO BbIOPaTh NMPABWJIbHBIN OTBET, 3aUCATh OyK-
BY OTBeTAa

1. Kako#i u3 mpoBOIOB OJMHAKOBOU JIJTMHBI U3 OJTHOTO U TOTO K€ Marepuala, HO pa3HOro
IuaMeTpa, CHIIbHEee HarpeBaeTCs MPU OJHOM U TOM K€ TOKe?

a) o0a MpoBOJa HArPEBAIOTCSl OJIMHAKOBO;

0) cunpHEe HAarpeBaeTCs MPOBOJ ¢ OOJIBITUM JTUAMETPOM;

B) CHJIbHEE HArpeBaeTCs MPOBOJ C MEHBIITUM JHAMETPOM.

2. CKOJIbKO IIECTUBOJIBTOBBIX JIJAMITOYEK HEOOXOIMMO B3SITh JIJISL €JI0YHOM TUPJISTH/IBI, €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 Om.

4. llenb nmepeMEHHOTO TOKa COAEPKUT JlaMIly HakainBaHus. Kak n3mensiercs no ¢asze Tok
Y HallpsKEHUE B OTOM Lenu?

a) TOK OTepekaeT HAPsIKEHUE HA YToJl U/2;

0) HampsKEHUE U TOK COBMAAAloT 1o (ase;

B) HaIpsHKEHUE ONEepexaeT TOK Ha yrod /2.

5. Cxema COCTOUT U3 OJIHOTO PE3UCTUBHOrO 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) |=0,7A, U=220B; r) I=1A, U=156B.

6. CumMeTpUUHasl Harpy3ka CoeMHEeHa «3Be310i». JInHeitnoe Hanpspbkenue pasHo 380B.
HaiinuTe da3Hoe HampsiKeHue.
a) 127B; 0) 220B; B) 380B.

7. HactoTa BpallleHUs MArHUTHOTO T10J1s1 acuHXpoHHoTo aABuratens 1000 06/mMun. YacroTa
BpauieHust poropa 950 06/mMuH. OnpenenuTb CKOJIbKEHHUE.
a) 50; 0) 0,5; B) 5; r) 0,05.

8. CKOJBKO p-n MEPEX0/I0B COJAEPHKUT MOITYITPOBOAHUKOBBIN U0 ?
a) OJIUH,; 0) nBa; B) TPH; T) 4eThIpe

9. Kakyto posib B 3JIEKTPOHHBIX CXE€MaX BBITIOTHSIET BapUKar?
a) COMPOTHUBIICHUS; 0) Kiroua; B) HHJIYKTUBHOCTH; ') EMKOCTH.
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10.B kakux ciiy4asix OpUXOJUTHCS MPUMEHSATH MapalIEIbHOE COECIMHEHUE KOHJEHCATO-
poB?

a) JI71sl OJIy4eHUs OOJBIINX EMKOCTEH;

0) JU1s yIydIIeHus 3armaca MPOYHOCTH U30JISIIIUN KOHICHCATOPa;

B) JUTS TIOJTYYCHUS MaJIOH EMKOCTH.

11. Tpu pesuctopa: R;=4 Om, R,=5 Om, R3=6 Om coeauHeHbI TOCIEA0BATENBHO U BKIIIO-
YeHbI B JIEKTPUYECKYIO ceTh. Eciu Hanpsbkenue 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 |5, MOAXOAAMINNA K Y37y LIEMU MOCTOSIHHOTO TOKA, €CJIM TOKU B BET-
Bix: 1 =-3A, Lb=1A, I3=5A1,=-4A.
a) 12 A; 0)1A; B) 6 A; r) -7 A.

13.1lenb mepeMEHHOTO0 TOKa COACPKUT KoHneHcaTtop. Kak m3mensiercss mo Qase Tok u
HaIpsHKEHUE B ATOU 1enu?

a) TOK OIEpeKaeT HaIpsHKEHUE Ha yroJ 1/2;

0) HarpsHKEHUE U TOK COBMANAIOT Mo (asze;

B) HAIPsHKEHUE OTEepexaeT TOK Ha yrod /2.

14. Kak U3MEHUTCA €MKOCTHOE CONPOTHUBIICHUE C YBEIIMYEHUEM YaCTOTHI B 4 paza?
a) He U3MEHUTCS; 0) ymenbuTcs B 4 pasa;
B) yBeIMUUTCS B 4 pa3a; I) yMeHbIIMUTCS B 16 pas.

15. Harpy3ka coequHeHa «3Be3/10i». B kakoM ciiydae TOK B HYJIEBOM MpoBojie 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. U3meputenbHbIi TpanchopMaTop TOKa MMEET OOMOTKM ¢ uuciioM BUTKOB 2 u 100.
Omnpenenute kod)PUIIUEHT TpaHCHOpMAITUH.
a) 50; ©6)0,02; B) 98; r) 102.

18. DieKTpOoHHBIE YCTPOUCTBA, MPEeoOpa3yIoIIre MOCTOSHHOE HAMpPsHKEHUE B IEPEMEHHOE
HaIpsiKEeHUE, HA3bIBAIOTCA
a) BBIPSMUTEISIMU; 0) MHBEpPTOpaMHU; B) CTAOWJIUTPOHAMH;  T) QUIBTPAMH.

19. ITo kakoMy 3aKOHY MOKHO OMPEIENIUTh CHIIy B3aUMOJICUCTBUS 3apsiiOB?
a) 3akony Oma; 0) 3akoHy Amnepa; B) 3akony /[xoynsa-Jlenna; r) zakony Kyiona.

20. B 31eKTpUYECKOM CETH MOCTOSHHOIO TOKA HANPSDKEHUE Ha 3a)KMMaX MCTOYHUKA JJIEK-
TposHepruu 26 B. Hampspkenne Ha 3axumax motpedutens 25 B. Onpenenure mnortepro
HaIpSKEHUS.
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a) 1 %,; 0) 2 %,; B) 3 %; r) 4 %.

21. Kak u3MEeHHUTCS HaNpsDKEHUE Ha BXOJTHBIX 3QKMMaX dJIEKTPUISCKOM IENMH TOCTOSTHHO-
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. OnpenenuTe NepUoj] CUTHaJA, €CJIM YaCcTOTa CHHyCOM1aabHOTO 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. CummeTpHudHas Harpy3ka COCIMHECHA «TPEYTOJIbHUKOMY. JINHEHHOE HaIpsKEHUE PaB-
Ho 380 B. Haitaute dazHoe HanpsiKeHUE.
a) 127 B; 0) 220 B; B) 380 B.

25. Tlpu xakux 3HAYCHHUSIX KOAPUIMEHTa TpaHchopMauu 1enecooOpa3Ho MPUMEHSITH
aBTOTpaHCHOPMATOPHI?
a)k>1; 06)k<lI; B) k<2; ') HE UMEET 3HAUYCHHUS.

26. Kak u3MeHHUTCS 4acTOTa BpPAaIllEHHs] MArHUTHOIO MOJIS IPYU YMEHBIIEHUU Tap MOJIIO-
COB aCUHXPOHHOTO TpeXx(a3HOro JBUraTes ?
a) YBEJIMUUTCS; 0) YMEHBIIIUTCS; B) OCTaHETCSI MPEKHEH.

27.CKOJIbKO p-n MEPEeXOJ0B y OUMOJIIPHOTO TpaH3UCTOpa?
a) OJIUH; 0) nBa; B) TpH; I') YEThIpE.

28. Kako# u3 npoBoIOB OJIMHAKOBOTO CEUYEHUS M3 OJHOTO M TOTO k€ Marepuaia, HO pas-
HOH JUIMHBI, CUJIbHEE HATPEBAETCS MIPU OJHOM U TOM K€ TOKe?

a) o0a MpoBoa HArPEBAIOTCS OJIMHAKOBO;

0) criIbHEE HArpeBaeTCs MPOBOJ] OOJBIICH JITTUHBI;

B) CHJIbHEE HarpeBaeTcs MPOBOJ MEHbINEH JTHHBI.

29. Kakoit cmoco6 coefuHeHNsI HICTOYHUKOB TIO3BOJISIET YBETTUYUTH HAPSKCHHE?
a) MOCJIeIOBATENIbHOE COCIUHEHUE; 0) MmapasiebHOE COCIMHEHUE;
B) CMEUIAHHOE COEMHEHUE; ') HA KaKOM U3 NMEePEUHCIEHHBIX CIIOCO0O0B.

30. B ayekTpuuecKyo Lenb MOCIEA0BATEIbHO BKIIOUEHBI JBA PE3UCTOpA C COMPOTHUBIIE-
Huem 10 Om u 110 Om. Hanpsxkenue Ha Bxozae 120 B. Onpenenure TOK B 1EMH.
a)40A; 6)1A; B)I28A; T1)6A.

31. Ilpu nmocnenoBaTeIbHOM COEIUHEHUH PE3UCTOPA, KATYIIKU MHAYKTUBHOCTH, KOHJICH-
caTopa OKa3ajocCh, 4YTO TOK OTCTAET OT HANPSDKEHUSI HA HEKOTOPBIN yroi. UTo MOXKHO CKa-
3aTh O XapakTepe Harpy3ku?

a) mpeo0J1aJaeT EMKOCTHOE COMPOTUBIICHUE;

0) mpeobiagaeT HHAYKTUBHOE COMPOTUBIICHUE;
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B) TIpeo0I1aiaeT aKTUBHOE COTPOTUBIICHUE, & MHIYKTUBHOE M €MKOCTHOE COTIPOTUBIICHUS
PaBHBI.

32. B tpexda3znyro ceTb ¢ nuHelHHbIM HarpsbkeHnneMm 380 B BkirodaroT TpexdasHblil 1BU-
raTelib, Kaxaas u3 oOMOTOK KoToporo paccuutana Ha 220 B. Kak cnengyer coequuuth 00-
MOTKH JBUTATEIIS?

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

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

33. O6MoTKH Tpex(a3HOro reHepaTopa COCAUHEHBI «TPEyTroIbHUKOM». CKOJIBKO JIMHEH-
HBIX TMPOBOJOB TMOAXOAUT K reHepartopy?

a) 3; 0)4; B)2; T1)6.

34. Y cunoBoro oaHo¢asHoro TpaHchopMaropa HOMUHAIBHOE HAMNpsHKEHHE HA BXOJE
6000 B, na Beixoze 100 B. Onpenenutb ko3 PuiueHT Tpanchopmanuu.
a) 60; 6) 0,016; B)6; r) 600.

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

36. K xakoii cTerneHn MHTErpaluyu OTHOCATCS MHTETpajbHbIe MUKPOCXEMBI, COJIepIKaIINe
400 JJOTUYECKUX DIIEMEHTOB?
a) MaJloi; 0) cpenHei; B) BBICOKOI; ') CBEPXBBICOKOM.

37.11o mpoBOJIOYHOM CIIMpANIA, COMPOTUBIICHUE KOTOPOM B HArpeTom coctosiHuu 48 Ow,
Te4eT TOK - 2,5 A. Kakoe KoJIM4ecTBO TEIUIOTHI BBLAEINT 3Ta CHUPAIH 3 2,5 MUHYTHI?
a) 25 x/lx;  0)45 xx; B)7,5x][x.

38.0npenenuth 00111€€ COMPOTURIICHUE 1IENU MPU MapaUIeTIbHOM COSIUHEHUH 2-X TIOTpe-

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

39. Kak uzmenutcs ciBur (a3 Mexay HampspKeHHEM M TOKOM Ha KaTyIIKe MHIIYKTUBHO-
cTH, ecnin 00a e€ mapametpa (R u X|) oqHOBpeMEeHHO yBear4arcs B iBa pasza?

a) YMEHBIIUTCA B JIBa pa3a; 0) yBeIMYHTCS B JIBa pasa;

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

40. CxeMa COCTOUT M3 OJIHOTO PE3UCTUBHOIO JIEMEHTA ¢ conpoTuBieHueM R=110 Om.
Hanpspokenue Ha e€ 3axxkumax u= 220 sin 628t. Onpenenure mokazaHus amrepMmeTpa u
BOJILTMETPA.

a)l =2 A, U=220B; 0)l=14A, U=156 B;

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

41.KakoBO COOTHOLIEHHE MEXKAY (ha3HBIMU M JTMHEHHBIMU HANPSHKEHUSMU TIPU COEJTUHE-
HUU TOTPEOUTENEN AIEKTPOIHEPTUU KTPEYTOILHUKOM).

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

42. K yemy npuBOAUT OOpPBHIB BTOPUUHOI 11enH TpaHchopmaropa 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 BpallleHUsS] MAarHUTHOTO TOJII acuHXpoHHOTO auratens 1100 o6/mun. Ya-
ctota BpamieHust poropa 1050 06/muH. OnpeeTuTh CKOIbXKEHHE.

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. DnekTpoan! (HOTOPE3UCTOPa BHITIOTHEHBI U3:
a) MeJu; 0) MIaTHUHBIL; B) JK€JIe3a; r) cepedpa.

46. MOIIHOCTH ABUTATENS IMTOCTOSHHOTO TOKa 2,5 KBT. Iloe3Has MomiHOCTh, OTAaBacMast
B Harpy3ky, 1,8 kBt. Onpenenure KII/[ aBurarens.
a) 0,8; 6)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 KakOM HaNpsKEHUH BBITOJIHEE MEpeNaBaTh JIEKTPHUECKYIO SHEPTUIO B JIMHUU
3JIEKTpOoNEPENAY IPU 3aJaHHOW MOIITHOCTH?

a) MOHMXKEHHOM;  O) MOBBIIIIEHHOM;  B) 0€3pa3JInyHO;

I') 3HaueHHe HanpsbkeHus yTeepxkaeHo 'OCTom.

49. Kongencarop eMKOCThIO C OAKIIOUEH K HCTOYHUKY CUHYCOMIANBHOTO TOKa. Kak mu3-
MEHUTCA TOK B KOHJEHCATOpE, €CJIM YaCTOTY CUMHYCOMJAIbHOTO TOKA YMEHBUIUTH B 3 pa-
3a?

a) yMEHbIIUTCA B 3 pa3a; 0) yBenuuurcs B 3 pasa;

B) yBeNMUUTCS B 9 pas; ') OCTAHETCSl HEU3MEHHOM.

50. Iomuas moTpebasiemas MOIITHOCTh Harpy3ku S= 250 kBA, a akTuBHasi MOIIIHOCTh
P=200 xBt. Onpenenure ko3 PUITMEHT HATPY3KH.
a) cos ¢=0,75; 0) cos ¢ =0,35; B) cos ¢ =0,55; r1)cos ¢=0,8

51. B cumMerpuuHoi Tpexdas3Hoi 1enu JuHeiHbIi Tok 2,2 A. PaccuuTaiite (a3Hblil TOK,
€CJIM HArpy3Ka COEAUHEHA «TPEYTOJIBHUKOMY.
a)22A; 0)1,27A; B)3,8A; T1)25A.

52.VxaxuTe NoJIIPHOCTh HAMPSOKCHUSI Ha SMUTTEPE M KOJJIEKTOPE TPAH3UCTOpa THIIA
n-p-n.
a) IIoC, IToc;  0) MUHYC, TUTIOC; B) ILJIIOC, MUHYC; I') MUHYC, MUHYC.

53.Kakum 00pa3oM 37€MEHThl HHTETPATbHOM MUKPOCXEMBbI COEAMHSAIOT MEXKIY CO00i?
a) HANbUJIEHUEM 30JI0ThIX WM ATFOMUHUEBBIX JOPOXKEK YEPE3 OKHA B MACKE;
0) maiikoil 1a3epHBIM JIy4OM;
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B) TEPMOKOMIIPECCHEN;

') BCEMHU NIEPEYUCICHHBIMH METO/IaMHU.

54. OnpenenuTh COMPOTHUBIICHUE JIAMIIbl HAKATMBAHUS, €CIM Ha Hel Hamucano 150 Bt u
220 B.

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

55. JIBa ucroununka umerotT oguHakoBbie DJIC 1 TOKH, HO pa3HbIe BHYTPEHHUE COMPOTHB-
nenns. Kakoi u3 nctouankoB uMmeeT Oonbiuii KITJ?

a) KIIJ] uCTOYHHUKOB paBHHI;

0) UCTOYHHK C MEHBIITUM BHYTPEHHHUM COIPOTHBIICHHEM;

B) UCTOYHUK C OOJBIIUM BHYTPEHHUM COMPOTUBJICHUEM.

56. Onpenenuth TOK lg MOAXOMAIIMIA K Y37y IEMU MOCTOSHHOTO TOKA, €CJIM TOKH B BET-
BAX: |1:'2A,|2:4A,|3:6A, |4:'4A, |5:1A.
a) 15 A; 0)5 A; B) -5 A; r)-15 A.

57. Ammmutyna cunycounanbHoro HampsbkeHust 100 B, nauansnas ¢asza ¢= - 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.CuMmmeTpryHasi Harpy3Ka COeIMHEHa TpeyroiabHUKOM. [Ipu u3Mepenun (asHoro Toka
amriepmeTp nokasain - 10 A. Haiinure TOK B TMHEHHOM MPOBOJE.
a)10A; 6)17,3 A; B) 14,14 A; 1) 20 A.

59. Jlammbl HaKaJIMBaHMS C HOMUHAIIbHBIM HanpsbkeHrem 220 B BkitouaroT B Tpex(ha3Hyro
ceThb ¢ HanpspkeHueM 220 B. Onpeaenuts cxemy COeTMHEHUS JaMIL.
a) TPEXIPOBOAHON 3B€3/101; 0) YETHIPEXMPOBOAHOM 3BE3/10i; B) TPEYTrOJIbHUKOM.

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

0) BO3MOXKHOCTBIO U3MEHEHUS Kodd duirerTa TpanchopmaIiy;

B) AJICKTPUUYECKUM COEAUHEHUEM MEPBUYHON U BTOPUYHOM LIeTIEH.

61. Yto sBisieTCs KaTOJAOM BaKyyMHOTO (poTodIeMeHTa?
a) HUKEJIMHOBAs POBOJIOKA;

0) MJIeHKa 13 MOJYNPOBOJAHUKOBOTO MaTepHaa;

B) TOHKUH CJIOW IEIOYHO3EMEIBHOIO METAILNIA.

62. OyHKIMOHAIBHBIN 0Jl0k DBM mnpenHa3sHaueHHbIN 1J1s1 XpaHEHUs] OCHOBHOTO MacCHBa
nH(pOpMaIU Ha3bIBACTCA:

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

B) apu(METUIECKOE YCTPONCTRO; I') BHEIIHEE 3alIOMUHAIOIIEE YCTPOMCTRO.

63. Kakoe W3 NpHUBEICHHBIX YTBEPKAECHUI HE COOTBETCTBYET MOCIEAOBATEIILHOMY CO-
€MHEHUIO BETBEW MPU MOCTOSTHHOM TOKE?
a) TOK BO BCEX AJIEMEHTaX LENU OJTMHAKOB;
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0) HampsDKEHUE Ha 3aKUMax IeTH paBHO CyMME HANPsDKEHH Ha BCEX €ro yJ9acTKax;

B) HaNpsOKEHUE Ha BCEX AJIEMEHTax IENMU OAMHAKOBO M PABHO IO BEIWYHMHE BXOJHOMY
HaPSHKEHUIO.

64. Tpu pesucropa: R; = 8 Om, R, = 4 Om, R3 = 6 OM coenrHEHBI NTOCIEN0BATENBHO U
BKJIFOUEHBI B DJIEKTPUUYECKYIO0 ceTh. Ecin HampspbkeHue Ha pesuctope Rz paBuo 12 B, To
HaNpPsHDKEHUE DJIEKTPUYECKON 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 HAIPSHKEHUE HAa HEKOTOPBIA yrojl. YTo MOXKHO
CKa3aTh O XapaKTepe Harpy3Ku?

a) mpeo0JaJaeT EMKOCTHOE COMPOTUBIICHHUE;

0) mpeobiiagaeT HHAYKTUBHOE COMPOTUBIICHUE;

B) IIpeo0IiaiaeT akKTUBHOE COMPOTUBIIEHUE, & UHAYKTUBHOE U €MKOCTHOE CONPOTUBIICHUS
PaBHBI.

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

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

a) i=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 da3Hblil TOK, €CIM CUMMETPUYHAs Harpy3ka
COeIMHEHA «3BE3I0N.
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) IUIoC, IItoc;  0) MUHYC, TUTIOC; B) TUTIOC, MUHYC; ') MUHYC, MUHYC.

70. TTo kakoMy 3aKOHY MOKHO OIPEIEIUTh CUILY, C KOTOPOH MarHUTHOE MOJIE IEUCTBYET
Ha MPOBOJAHUK C TOKOM?
a) 3akoHy Oma; 0) 3akoHy Amrepa; B) 3akoHy [[xoyns-Jlenna; r) 3zakony Kysona.

71. Kakoe u3 NMpUBENECHHBIX YTBEPKAECHUM HE COOTBETCTBYET IApasUIEIbBHOMY COEIHUHE-
HUIO BETBEN IIPU IOCTOSIHHOM TOKE?

a) TOK B MOJBOASAIICH 1IEH paBEH CyMMe TOKOB BO BCEX JIEMEHTAaX I1IEMH;

0) HanpsHKEHUE Ha 3a)KMMaXx IENU paBHO CyMME HalpsHKEHU Ha BCEX €ro y4acTKax;

B) HampsDKEHHE HAa BCEX AJIEMEHTaX LENU OJMHAKOBO W PABHO IO BEJIMYMHE BXOAHOMY
HaIPSKEHUIO.

72. OmnpenenuTsb 00Iee COMPOTUBICHUE LEMH MPH MapajljieIbHOM COEAMHEHUU 2-X TO-

TpeOuTeneil, conpoTuBieHNe KOTOpbIX Mo 100 Om?
a) 200 Om; 6) 50 Om; B) 10 Om; 1) 0,2 OMm.
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73. MomHocCTh ABUTATEN ITOCTOSHHOTO ToKa 1,5 KBT. Ilone3nas MomHoCTh, OTAaBaeMast
B Harpy3sky, 1,125 kBt. Onpenenure KIIJl neuratens.
a)0,8; 06)0,75; B) 0,7; r) 0,85.

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

a) yMEHBITUTCA B 3 paza; 0) yBequ4uTCs B 3pasa;

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

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

76.Kakoii pexxuM paboThl TpaHCchopMaTopa MO3BOJISIET ONPEASTUTh KOd(PPUIIUEHT TpaHC-
dbopmanuu?

a) peXUM Harpy3KH; 0) peXHM XOJIOCTOTO XO/1a;

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

77. Kak U3MEHHUTCS 4aCTOTa BPALICHUS] MATHUTHOTO TOJIS MPU YBEJIIMYCHUU MHap MOJIOCOB
ACUHXPOHHOTO Tpex(ha3HOoro JBUTATENS?
a) YBEITUUUTCS; 0) YMEHBIIIUTCS;  B) OCTAHETCSI MPEKHEN.

78. Kak Ha3bIBaIOT CPEAHUI CIION y OUIIOJIAPHBIX TPAH3UCTOPOB?
a) CTOK; 0) uctox;  B) 0aza; T') KOJUIEKTOP.

79. B anekTpuuecKyro LENb MapajyIEIbHO BKIIOYEHBI BA PE3UCTOPA C CONMPOTUBIECHUEM
20 Om u 80 Om. Hanpsoxenue Ha Bxome 120 B. Onpenennre TOK Ha HEPa3BETBICHHOM
Y4acTKe.

a)1,2A; 0)083A; B)75A; 1) 6A;

80. B aiekTpruueckoil cxeMe JiBa pe3UCTHUBHBIX AJIEMEHTa COSIMHEHBI MOCIEA0BATEIBHO.
Yemy paBHO HampsikeHHe Ha Bxoje npu cuie Toka 0,1 A, ecom Ry = 100 Om; R, = 200
Om?

a) 10 B; 6)300B; B)3B; 1) 30B.

81. IIpu xakoii cuiie ToKa BBITOJIHEE TIEPeIaBaTh MIEKTPUICCKYIO SHEPTUIO B JIMHUU JJICK-
Tponepeaay npu 3aJaHHON MOIIHOCTH?
a) MaJIoi; 0) OosbIION;  B) O€3pazIUYHO.

82. llenmb MEpEeMEHHOTO TOKAa COACPKUT KATYIIKy HWHAYKTHBHOCTH. Kak WM3MEHsETCS 1o
(haze TOK 1 HaMpsDKEHUE B ATOW 1enu?

a) TOK OMEepekaeT HaMpsHKEHUE Ha YroJl 1/2;

0) HampsDKEHUE U TOK COBMAMAIOT Mo (aze;

B) HaIPsHKEHUE OTMEepPEekKaeT TOK Ha yrod /2.

83. Onpeaenute NEPUO CUTHAJIA, €CIIM YacToTa cuHycouaanbHoro Toka 400 I'x.
a) 400 c; 0) 1,4 c; B) 0,0025 c; r) 40 c.

79



84. B cumMeTrpuuHoil TpexdazHoil 1ienu TMHeWHbI Tok 2,2 A. PaccuuTaiite ¢da3Hblil TOK,

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

85. OOMoTKH Tpex(azHOro reHepaTopa COeIUHEHbI «3Be3/10i». 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; ') KaHaJl C BBICOKOW MTPOBOAUMOCTBIO.

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

1,7 - 10°0mM, crami - 12 - 10°0m-m.

a) MEJHBI; 0) cTaJibHOM; B) 00a MPOBOJIa HATPEBAIOTCS OJIMHAKOBO;

I') HU KaKOM U3 IPOBOJIOB HE HArPEBAETCA.

88.0mnpenenuTh 00111€€ CONMPOTUBIICHUE IEMU MPU MapauIeIbHOM COSUHEHUU 2-X TIOTpe-
ouTenen, CONpoOTUBICHUE KOTOPHIX 10 50 Om?
a) 100 Om; 6) 50 Om; B)250M; 1)0,2 Om.

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

a) ICMCTBYIOIIIEE 3HAUCHUE TOKA; 0) HauanbHas (aza TOKa;

B) IEPUO] IEPEMEHHOTO TOKA; I') MAKCUMaJIbHOE 3HAYEHHUE TOKA.

90. ITonnas notpebasieMas MOIIHOCTh Harpy3ku S= 140 kBA, a akThBHasi MOILIHOCTh
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 BpamieHUsi MarHUTHOTO MOJsT acHHXpoHHOro ABuratens 1200 o6/mun. Ya-

ctota BpaieHust poropal 150 06/muH. OnpenenuTsh CKOJIbKEHUE.
a) 40; 0) 0.4; B) 4; r) 0,04.

92. Ynpasisiemble BBITPSIMUTETN BBIMOJIHAIOTCS Ha Oase:
a) 1MoA0B; 0) MOJEBBIX TPAH3UCTOPOB; B) OUIOJIAPHBIX TPAH3UCTOPOB; I') TUPUCTOPOB.

93. B 351eKTpUUECKYIO LIETh MOCJIEA0BATEIBHO BKIIOUEHBI JBA PE3UCTOpA C COMPOTUBIIE-
Huem 10 Om u 50 Om. Hanpspxkenue Ha Bxoae 120 B. Onpenenure TOK B 1enu.
a)0,5A; ©0)2A; B)I44A; 1)4A.

94. DnexkTpuueckoe conpoTuBiaeHue yeaoBeueckoro teaa 3000 Om. Kakoit Tok mpoXoauT

4yepes3 HEero, €CJIM YEJIOBEK HaXOAuTCs o1 HanpsbkenueM 380 B?
a) 190 MA;  6) 127 MA; B) 20 MA; r) 7,9 MA.

95. llenp mepeMeHHOI0 TOKa COAEPKUT Pe3UCTOp U Karymky. Kak n3mensercs no ¢ase
TOK U HallpsDKEHUE B 3TOW Lenu?
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a) TOK OMEPEKACT HANPSIKEHUE;
0) HampsDKEHUE U TOK COBMAMAIOT MO (ase;
B) HANPSHKCHHUE OTIEPEkKAET TOK.

96. Kak u3MeHHUTCS Meproj CHHYCOUAAIBHOTO CUTHAJIA TTPU YMEHBIIICHUH YacTOTHI B 3 pa-
3a?

a) Iepuo/1 HE U3MCHUTCS; 0) mepuoJ yBeIUUIUTCS B 3 pasa;

B) IIEPHOJ YMEHBIIIUTCS B 3 pa3za; TI) MEpHO] YBEIUYUTCS B 9 pas.

97. CuMmMeTpHuyHas Harpy3Ka COeIMHEHa «TPEYrOoIbHUKOMY. JIMHEeHOe HanmpsKeHNe paB-
HO 220B. Haitnure pa3zHoe HanpsKeHHE.
a)l27B;  0)220B; B)380B.

98. Jluneinplii Toxk paBeH - 2,2 A. PaccuumtaiiTe (a3Hblii TOK, €ClIM CHUMMETpUYHAs

HArpy3Ka COeIMHEHA «3BE3I0M.
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 Boixogzie 200 B. Onpenenuts koddhpuiiueHT 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€ BBIIIPSIMUTENM;  T') BCE IEPEUUCIICHHBIE.

101. Kako# u3 npoBOJOB OJMHAKOBOW JUIMHBI U3 OJJHOTO M TOTO € MaTepuaia, HO pa3Ho-
ro IMamMeTpa, MEHBIIIE HAarpeBaeTCs MPU OJTHOM U TOM Ke ToKe?

a) o0a MpoBojia HArPEBAIOTCSI OJMHAKOBO;

0) MpoBOJI C OOJBIIUM THAMETPOM;

B) IIPOBO/] C MEHBIIINUM JTUAMETPOM.

102. JIBa pe3ucropa: Ry = 10 Om, R, =5 OM coearHEeHBI TOCAEI0BATENBHO U BKJIFOUCHBI B
ANEKTpUUYECKyto ceTh. Ecnu HampspkeHue Ha pesuctope R, paBHo 10 B, To HampsixeHue

BHGKTqueCKOﬁ CCTHU pPAaBHO!
a)30B; 6)24B; B)36B; 1) I6B.

103. B 351eKTpHUYECKYIO LIETh NapaJUIEIbHO BKIFOYEHBI JIBAa PE3UCTOPA C CONMPOTUBICHUEM
20 Om u 240 Om. Hanpsixkenue Ha Bxozae 120 B. Onpenenure TOK B KakI0M PE3UCTOPE.
a)6 Au2A; 0)0,17Au05A; BO6Au0SA; 1) 0,17Au2A.

104. IIpn nmocmenoBaTeIbHOM COEIMHEHUU PE3UCTOPA, KATYIIKH UHIYKTUBHOCTH, KOHJICH-
caTopa 0Ka3aJoCh, YTO TOK OTCTAET OT HAPSLKEHHSI HA HEKOTOPbIN yros. UTo MOXHO cKa-
3aTh O XapakTepe Harpy3Ku?

a) mpeo0agaeT EMKOCTHOE COMPOTUBIICHHUE;

0) mpeobiagaeT HHAYKTUBHOE COMPOTUBIICHUE;

B) npeo0yasaeT akTUBHOE COMPOTHUBIICHNE, & MHAYKTUBHOE U €MKOCTHOE COTPOTUBIICHUS
PaBHBI.
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105. Vkaxure napamMeTp MEpeMEHHOI0 TOKa, OT KOTOPOTO 3aBUCUT €EMKOCTHOE COMPOTHUB-
JICHUE.

a) JICMCTBYIOIIICE 3HAUCHUE HAPSHKCHUS, 0) HavanbHas (aza TOKa;

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

106. B Tpexdasnyro ceTh ¢ TuHEeHHBbIM HanpsikeHueMm 220 B BkiIrouaroT TpexdasHblii ABU-
raTelib, Kaxaas u3 o0OMOTOK KOToporo paccuutana Ha 127 B. Kak cnegyer coequHuTh 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 HANIPSHKEHUSI HA SMUTTEPE U KOJUIEKTOPE TpaH3UCTOpa Tuma N-

p-n.

a) TIIoC, TUII0C;  0) MUHYC, TUTIOC; B) ILJIFOC, MUHYC; I') MUHYC, MUHYC.

108. B snekTpuyecKoil CETM MOCTOSIHHOTO TOKa HAIpsSKEHHE Ha 3aKMMaX HMCTOYHUKA
anexTposnepruu 35 B. Hanpsokenue Ha 3axumax norpebutens 34 B. Onpenenuts more-
PO HAIPSIKEHUA.

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

109. B QJICKTPHUYCCKYIO IICIIb ITOCIICIOBATCIIbHO BKIIIOUCHBI TPpU PE3UCTOPA C COIIPOTUBJIIC-

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 AJIEMEHTA C CONPOTUBIEHHEM R =55 Om.
Hanpspkenue Ha e€ 3axumax u= 220 sin 628t. Onpenenure mokazaHus amrnepMerpa 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
M3MEHUTCS TOK B KOHJIEHCATOpE, €CJIM YaCTOTy CHHYCOUJIAJIbHOIO TOKA YMEHBIIUTH B 2
paza?

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

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

112. Jlamribl HakaJdMBaHUS C HOMUHAJIBHBIM HampsbkeHueMm 127 B BkitodaroT B Tpexdas-
HYIO CeTh ¢ HanpsbkeHneM 127 B. OnpenenuTs cxeMy COEIMHEHUS JIAMII.
a) TPEXIMPOBOIHOM 3BE3/I0M; 0) YETHIPEXIIPOBOIHOM 3BE3/10M; B) TPEYTOJbHUKOM.

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

a) 12,11 A; 6)405A; B)3,8A; 1) 4,96 A.

114. TTo kakoMy 3aKOHY MOXHO ONPEIEIUTh CUIIY B3aUMOJIEUCTBUS 3apsAI0B?
a) 3akony Oma; 0) 3akoHy Amrmiepa; B) 3akony J[oyns-Jlenna; r) 3akony KymnoHa.
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115. MomHocTh ABUTATENd IIOCTOSIHHOTO ToKa 2,6 kKBT. Ilone3Has MOIIHOCTH, OTHaBae-
Mas B Harpys3ky, 2,2 kBt. Onpenenure KIIJ[ nBurarens.
a) 0,8; 0) 0,74; B) 0,7; r) 0,84.

116. Kak u3meHuTcs ciBur ¢a3z Mexay Hanpss>KeHUEM M TOKOM Ha KaTyIIKe UHYKTUBHO-
cTH, eciii 00a e€ nmapamerpa (R u X)) omHOBpeMeHHO yBenuyarcs B Tpu paza?

a) YMEHBIIUTCS B TPH pasa; 0) yBEIMYUTCS B TPU pasa;

B) YMEHBIIIUTCS B IEBATh pa3;  T') HE UBMEHUTCS.

117. Kak u3MeHHMTCS NEPHUOJ] CUHYCOUJIAJIbHOIO CUTHAJIA NPYU YMEHBUIEHUU YacTOTHI B 2
paza?

a) Iepuo/i HE U3MEHUTCS; 0) mepuoJ1 yBEIUYUTCS B 2 pasa;

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

118.CummeTpryHas Harpy3ka coeMHeHa TpeyrojJbHUKOM. [Ipu n3Mepenun paznoro Toka
amriepMmeTp nokaszan -20 A. Haiinure TOK B TMHEHHOM MIPOBOAE?
a)l10A; ©0)11,6 A; B)34,6 A; T1)20A.

119. OO6GMoTKM Tpex¢a3HOro TeHepaTopa COCAUHEHBI «TPEYroJbHUKOM». CKOJIBKO
HEUTpPAJIbHBIX TPOBOJOB MOAXOAUT K reHepaTopy?
a) 3; 0) 4; B) 2; r) 0.

120. Kako¥i u3 npoBOJOB OJJTMHAKOBOTO CEYEHUS U3 OJTHOTO U TOTO K€ MaTepuaia, HO pas3-
HOM JUTMHBI, MEHBIIIE HArPEBAETCS MPU OJHOM U TOM K€ TOKe?

a) o0a MpoBojia HArPEBAIOTCSl OJIMHAKOBO;

0) MpoBO| OOJIBILICH JITTUHBI;

B) MPOBOJ] MEHBIIIEH JIJTUHBI.

121.0npenenuts o0IIee COMPOTUBICHUE IIENU MPU MapaIeIbHOM COCIMHEHUU 2-X TIO-

TpebuTtenen, ConpoTUBIeHNUE KOTOPBIX 1o 200 Om?
a) 200 Om; 6) 50 Om; B) 400 Om; 1) 100 Om.

122. Ilenb nepeMEHHOr0 TOKA COAEPKUT JIAMITy HaKaJIMBaHUS U KoHJeHcaTtop. Kak n3me-
HsieTCs 0 (ha3e TOK U HANpsHKEHUE B 3TOM Lenu?

a) TOK ONEPEKAET HAIPSKEHUE;

0) HampsKEHUE U TOK COBMAAAIOT Mo (asze;

B) HaIPsHKEHUE OMEPEkKAET TOK.

123. Konaencarop eMkocThto C MOJKIIOUEH K MCTOYHUKY CUHYCOMJAIBHOTO TOKa. Kak
M3MEHUTCS TOK B KOHAEHCATOPE, €CIU YacTOTY CHHYCOMJIAJbHOTO TOKA YMEHBIIUTH B 4
pasa.

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

B) yBenuuuTCs B 16 pas; I') OCTAHETCSI HEU3MEHHOM.

124. HanpsbxkeHue Ha 3aKUMax LUENU C PE3UCTUBHBIM 3JIEMEHTOM U3MEHSIETCS 0 3aKOHY:
u =200 sin(314+45°). Onpenenure 3aKOH U3MEHEHUS TOKa B 11emnu, eci R = 50 Owm.
a) 1 =4sin 314 t; 0) 1= 4sin (314t + 45°);
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B)i=2,86 sin (314t + 45°); r)i = 2,86sin 314t.

125. JIuneiinblii TOK paBeH - 3 A. PaccunTaiite pa3Hblii TOK, €CJIM CUMMETPUYHAS HArpy3-
Ka COeMHEHA «3BE3/10M.

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

126.11o mpOBOJIOYHON CHIMPANIH, COTPOTUBIEHUE KOTOPOU B HarperoM coctosiHuu 20 Ow,
teueT ToK - 0,5 A. Kakoe KOJIM4eCTBO TETUIOTHI BBIICIUT CIIUPAIIb 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 Bxone 120 B. Onpenenure TOK Ha HEPa3BETBICHHOM

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

128. Ammunryaa cunycouganbHoro HampsbkeHus 220 B, HaganbHas gaza @o= - 30° ua-
crora 50 I'n. 3anumuTe ypaBHEHHE MTHOBEHHOT'O 3HAYEHHUS 3TOT0 HAIPSIKEHHUSL.

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 cummeTpuuHoi TpexdazHoi nenu TuHeHbd Tok 4 A. Paccuuraiite dha3HbIil TOK,
€CJIM Harpy3Ka COEIMHEHA «TPEYTOJIbHUKOMY.
a)4 A; 0) 6,92 A; B) 2,83 A; r) 2,31 A.

131. YacTtora BpauieHuss MAarHUTHOTO TMOJsl aCUHXpOHHOro aurarens 1250 o6/mun. Ya-
ctota BpaueHust poropa 1200 06/mMuH. OnpenenuTh CKOIbXKEHHE.
a) 40; 0) 0,4; B) 4; r) 0,04.

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

133. MomtHoCTh aBuUTaTess MmocTosHHoro Toka 1,65 xBTt. Ilone3nas MomiHoCTh, OTaaBae-
Mast B Harpy3Ky, 1,25 kBt. Onpeaenure KIIJ[ nBurarens.
a) 0,8; 0) 0,76; B) 0,6; r) 0,83.

134. Tpu pe3ucropa: R1=50m, R,=50m, R3=100M coeanHeHbl noCaen0BaTENBHO U BKIIO-
YEHBI B DJIEKTPUUECKYIO ceTh. Ecnm HamnpsbkeHne Ha pesuctope R; pasHo 10B, To Hamps-
YKEHUE DJIIEKTPUYECKOU CETU PAaBHO:

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

135. IIpu mocnenoBaTeNbHOM COEIMHEHUH PE3UCTOPA, KATYIIIKH WHAYKTUBHOCTH, KOHJICH-
caTopa OKa3aJoCh, YTO TOK COBMAajaeT Mo (aze ¢ HampspkeHHeM. UTO MOXKHO CKasaThb O
XapaKkTepe Harpy3Ku?

a) mpeo0agaeT EMKOCTHOE COMPOTUBIICHHUE;
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0) mpeobagaeT MHAYKTUBHOE COMPOTUBIICHUE;
B) MMpeo0IIaiaeT aKTUBHOE CONMPOTUBIICHNE, & HHIYKTHBHOE U €MKOCTHOE CONPOTHBIICHHUS
PaBHBIL.

136.Karymka ¢ WHAYKTUBHOCTHIO L MOAKIIOYEHA K HCTOYHUKY CHUHYCOMJIAIBbHOTO
HanpsbkeHusi. Kak u3MEHHUTCsl TOK B KaTyIlKe, €CJId YacTOTa UCTOYHUKA YBEIUYUTCS B 4

paza?
a) YMEHBIIIUTCSA 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. JIuneiinblii TOK paBeH - 5 A. PaccuuTtaiite pa3Hblii TOK, €CJIM CUMMETPUYHASL HATPY3-
Ka COCTMHEHA «3BE3I0M.
a)2,89 A; 0)8,65A; B) 3,54 A; r) 5 A.

139. B nosieBbIX TpaH3UCTOPaX JIEMEHT, K KOTOPOMY JIBHIKYTCS 3apsi/ibl, Ha3bIBACTCS:
a) CTOK; 0) UCTOK; B) 3aTBOD; I') KaHaJI ¢ BBICOKOM MPOBOJAUMOCTHIO.

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 Om.

141. OnpenenuThs 001Iee CONPOTUBIICHNE LIENH MPHU MAPAIEIbHOM COEIMHEHUU 2-X TO-
TpeduTenen, COnpoTUBIECHUE KOTOPBIX 10 40 Om?
a) 20 Owm; 0) 80 Owm; B) 10 Om; r) 4 Owm.

142. Tlonnas moTpebisiemast MOIITHOCTh Harpy3ku S= 180 kBA, a akTUBHAst MOIITHOCTh
P= 150 xBt. Onpenenure ko3 PUIMEHT HATPY3KH.
a) cos ¢=0,75; 0) cos ¢ =10,38; B)cos @ =0,57; T1)cos ¢=0,83.

143. Kak u3MeHuTCs CABUT (a3 MEKIy HANPSHKEHUEM U TOKOM Ha KaTyIlKe WHAYKTHBHO-
cTH, ecnin 00a e€ mapametpa (R u X ) oqHOBpeMeHHO yBenn4darcs B 4 pa3a’?

a) yMeHbIIUTCA B 4 pa3a; 0) yBenuuurcs B 4 pasa;

B) YMEHBIIUTCS B 2 paza; T) HE U3MEHUTCS.

145. CummeTrpuyHas Harpy3ka COeIMHEHA «3Be310M». JINHENHOE HAIIPSKEHNE PABHO
220 B. HaiiguTe da3Hoe HanpsiKeHUeE.
a) 127 B; 0) 220 B; B) 380 B.

146. YactoTa BpalieHus MarHUTHOTO OIS acHHXpoHHOTro ABurarens 900 o6/mun. Yacto-
Ta BparieHus: poropa 8§50 06/muH. OnpenenuTh CKOJIbKECHUE.

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

147. VsmeputenbHblii TpaHCHOPMATOP TOKA UMEET OOMOTKHU ¢ unciaoM BUTKOB 20 u 120.
Omnpenenuts ero Ko3PGUIUEHT TpaHCPOpMAIIH.
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a) 60; 0) 0,17, B) 140; r) 100.

148. Onpeaenuts TOK |5, MOAXOASIIMMA K Y311y IIEMU MOCTOSIHHOTO TOKA, €CJIM TOKH B BET-
BAX: |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 Bxoge 200 B. Onpenennre TOK B KaKJI0M PE3UCTOPE.
a)8Aun02A; 0)8AusSA; B)0,125Au02A; 1) 0,125AusA.

150.KakoBo cooTHOIIeHHE MEXKAY (Pa3HBIMU U TMHEHHBIMU HAIMPSHKCHUSAMHU TPU COCJIHH €-
HUU NOTPEOUTENEH SIEKTPOIHEPTUH «3BE3I0M.

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

151. CummeTpudHasl Harpy3ka COEIMHEHA «TpeyroiabHuKoM». [Ipum m3Mepenun ¢azHoro
TOKa amrepMeTp nokasai - 8 A. Uemy OyAeT paBeH TOK B JIMHEHHOM IIPOBOjie?
a) 4,62 A; 0) 13,84 A; B)8 A; r)11,28 A.

152. K xako¥i cTerneHn HHTETpalui OTHOCSITCS MHTErPalibHbIE MUKPOCXEMBI, COJIEp KaIue
80 JTOrnYecKux 3J1eMEHTOB?
a) Masiolt;  0) cpeaHel; B) BBICOKOIf; I') CBEpXBBICOKOM.

153. [1o kakOMy 3aKOHY MOJKHO OIIPEIEIUTh CUILY, C KOTOPOM MarHMTHOE IOJIE IEUCTBY-
€T Ha IIPOBOJAHUK C TOKOM?
a) 3akoHy Oma; 0) 3akoHy Ammepa; B) 3akoHy [[xoynsa-Jlenna; r) 3akony Kysnona.

154. B a51eKTprUUECKON CXEME JIBAa PE3UCTUBHBIX JIEMEHTA COCAMHEHBI MOCIEA0BATEIBHO.
Yemy paBHO HampspkeHHe Ha Bxoje mpu cwmite Toka 0,2 A, ecimu R; = 150 Om; R, =120
Om?

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

155. Cxema cOCTOUT U3 OAHOTO PE3UCTUBHOTO AJIEMEHTa ¢ conpoTuBiaeHrneM R =220 Owm.
Hampsioxenue nHa e€ 3axumax U = 110 sin314t. Onpenenurte nmokazaHus amImepMmeTpa u
BOJILTMETPA.

a) 1=05A, U=110B; 0) 1=0,35A, U=78 B;

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

156. CummeTpruuHasl Harpy3ka COEIMHEHA «TPEYTrOJIbHUKOMY. JIMHEHHOE HaNpsKeHUE
paBHo 380 B. Haiinute pazHoe HanpspkeHHE.
a) 127 B; 0)220 B; B)380 B.

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

Huem 10 Om u 50 Om. Hanpsbxkenne Ha Bxoze 120 B. Onpenenute TOK B LIETIH.
a)0,5A; ©0)2A; B)144A; r)4 A.

158. Dnekrpuueckoe conporuBieHue yenaoBeyeckoro tena 3000 Om. Kakoit Tok mpoxo-
JIUT Yepe3 HEro, €CJIM YEJT0BEK HAXOIUTCS Mo HanpsikeHueM 127 B?
a) 19 MA; 0) 42 MA,; B) 23,6 MA; r) 50 MA.
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159. llens mepemMeHHOTO TOKa COIEPXKHT pe3ucTtop. Kak m3mensercs mo (ase Tox u
HanpsOKEHUE B 3TOH 1enu?

a) TOK OTepekaeT HaMpsDKEHUE Ha yroul T/2;

0) HampsHKEHUE U TOK COBMAAAloOT 1o (ase;

B) HANPSDKCHHE OTIEpekKaeT TOK Ha yrodi /2.

160. Kak u3BMEHHUTCSI €MKOCTHOE CONPOTHUBJICHHUE C YBEJIUUYCHUEM YAaCTOTHI B 5 pa3?
a) HE U3BMEHUTCS, 0) YMEHBIIIUTCS B 5 pas;
B) YBEJIMUUTCA B 5 pa3;  TI') yMEHbIIUTCSA B 25 pas.

161. CummerpuuHasi Harpy3ka COEIMHEHA «TpPEyrojibHUKOM». JIuHEilHOe HampsbKeHue
paBHo 220 B. Haiinute ¢da3znoe Hampspkenue?
a) 127B; ©6)220B; B)380B.

162. Yacrtora BpaleHUss MarHUTHOTO MoJisg acuHXpoHHOro napurarens 1300 o6/muH. Ya-

cTorta BpamieHust poropa 1250 06/muH. OnpeieTuTh CKOIbKEHHE.
a) 40; 0) 0,38; B) 4; r) 0,038.

163.Kakoii U3 MpoBOJIOB OJIMHAKOBO JUAMETpa U JUIMHBI MEHBIIIE HATPEBAETCS — 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 KaKoil U3 MPOBOJOB HE HArPEeBAETCS.

164. B 351eKTpHUYECKYIO LIETh NapaJLIEIbHO BKIIFOUEHBI 1BA PE3UCTOPA C CONMPOTUBIICHUEM
20 Om u 50 Om. Hanpsoxenne Ha Bxone 140 B. Onpenennre TOK Ha HEPA3BETBIEHHOM

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

165. Onpenenuts CONPOTUBIIEHUE JIaMIIbl HAKAIMBAHUS , €CIIM HA HEW HanucaHo 25 Bt u
220B
a) 1936 Owm; 6) 0,11 Om;  B) 19,36 Owm; r) 11000m.

166. ¥ cunoBoro ogHodazHoro tpanchopmaTopa HOMHUHAIBLHOE HAIPSHKEHHE Ha BXOJE
4000 B, na Beixoae 220 B. Onpegenutb k03P PuineHT TpanchopMaluu.
a) 180; 0) 0,055; B)18; r)5,5.

167. K xako¥ CTENEeH! UHTErPallui OTHOCATCSI HHTETPAIbHbIE MUKPOCXEMBI, COJIEPKAIIINE
1200 jJoruueckux »JIEMEHTOB?
a) masioll;  0) cpeaHei; B) BBICOKOM; I') CBEpPXBBICOKOIA.

168. CKOJIbBKO IIECTUBOJIBTOBBIX JIAMIOYEK HEOOXOAUMO B3SITh JIJIsl €10YHOW THPJISHIIBI,

ecnu Hanpsbkenue cetn 127 B?
a) 37 wr.; 0) 21 mwrt.; B) 42 wirt.; r) 11 mr.
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169.0mnpenenuth 0011€e CONPOTUBICHUE LN MPHU NapauIeTbHOM COCIUHEHHH 2-X TIO-
TpeOuTeneil, COnpoTUBIeHNE KOTOPHIX 1Mo 250 Om?
a) 12,50mM;  06) 250 Owm; B) 125 0mM; 1)250Om.

Peniute 3agaun

1. K tpexdaznoii cetu ¢ nuHelWHbIM HanpspkeHueM 220 B monkmroueHa cuMMETpUYHAas
Harpy3ka, akTUBHOE COIPOTHUBIIEHHE KOTOpOH B Kaxkaou (aze 150 Om, a MHAYKTUBHOE

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

2. Uemy paBHO 00111ee conpoTuBieHue 1ienu u3 10 mocieaoBaTeIbHO COSAMHEHHBIX PE3U-
CTOPOB, €CJIM COMPOTUBJICHUE KAXKIOTO M3 HUX Ha 25 OM 0oJIbIlie MPEeAbIAYIIETo, a COMpPO-
TUBJIEHHE nepBoro pesucropa R;=400 Om? HaiiniuTe HanpsykeHUE Ha MATOM PE3UCTOPE
Rs , ecnu Hanpsbkenune nutanus nenu 220 B.

3. K tpexdaznoii cetn ¢ auHeilHbIM HamnpsbkeHueM 380 B monkiroueHa cuMMeTpuyHas
Harpyska, akTUBHOE COIIPOTUBJIEHHE KOTOpOil B Kaxkaoi (aze 240 Om, a eMKOCTHOE

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

4. CuHycOMAQIbHO U3MEHSIIOLUIMECS HANPSIKEHUS MIPENCTABICHBI CICAYIOIIMMHI BbIpaxe-
Husamu U;=100sin(314t+30°),u,=200sin(314t+60°). Onpeaenure Mpy MOMOIIH BEKTOPHOMH
auarpaMmmbl oOliee HalpsbKeHHe (IelCTBYIONIee 3HAaUEHHUE).

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 PacXoOJyeTcsl B COCAMHMUTENIbHBIX MPOBOJAX, €CIM HAIPSKEHUE Ha
Harpy3ke 80 B, a Tok B nenu 40 MA? Dnekrpuueckas LENb NOAKIYEHA K HICTOUYHHUKY C
OJ1C E =100 B 1 BHyTpEHHUM CONPOTUBIEHUEM [ = 50 OMm.

7. K tpexda3Hoii cetn ¢ AMHEHBIM HampsbkeHueM 127 B monkiroueHa cMMMeETpuYHas
Harpy3ka, akTUBHOE CONPOTUBIIEHUE KOTOpPO# B Kaxkaoi paze 110 Om, a UHIYKTUBHOE

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

8. Uemy paBHO 00l11€€ COMPOTUBICHUE LIENU U3 8 MOCIEA0BATEIBHO COCIMHEHHBIX pe3u-
CTOPOB, €CJIM COIIPOTUBJIEHHE KaXJ10T0 13 HUX Ha 50 OM GoJibliie NpeabIAYIIEero, a COnpo-
TUBJIEHUE TiepBoro pesucropa R;=200 Om? Haiitu HanpspkKeHUE Ha BOCBMOM PE3UCTOPE
Rg , ecnu Hanpsikenue nutanus nenu 220 B.

9. K tpexdazHoii cetn ¢ auHeiHbIM HampsbkeHueM 220 B monkiroueHa cuMMeTpudHas
Harpy3ka, akTUBHOE CONPOTUBJIEHUE KOTOPOil B Kaxaon (aze 180 Om, a eMKkOoCTHOE

150 Om. Haiitu ¢azHble TOKM ¥ HANPsKEHHUE NMPU BKIIFOUEHUH HArpy3KH «3BE3101»?
10.CunyconaanbHO U3MEHSIOIINECS TOKU IPEACTABIICHBI CIEAYIOIIMMU BBIPAXKEHUSAMU
11=0,5sin(314t+45°), 1,=0,8sin(314t+90°). OnpenenuTe Ipu MOMOIIK BEKTOPHOM AHarpam-
MBI OOIIUM TOK (JIEUCTBYIOIIECE 3HAUCHHUE).

11. Haligute BhIpa)keHUE JJisi MTHOBEHHOI'O 3HAYEHHUsI TOKA B LEMHU C KATYIIKOW MHAYK-
TuBHOCTHIO L= 0,4 'H, KOTOpasi MOAKIIOYEHAa K MCTOYHHKY MEPEMEHHOTO HamlpsyKEHUS
220 B, gacroroii 50 I'm.

12. Kakass MOIIIHOCTh PacXOyeTcsl B COEIMHUTENbHBIX NMPOBOJAX, €CIM HANPSIKEHUE Ha
Harpy3ke 180 B, a Tok B nenu 50 MA? Dnektpuyeckas Lenb MOKII0UYEeHa K HICTOYHUKY C
3/1C E= 200B u BHyTpEHHUM CONPOTUBIEHUEM [;,= 40 Om.
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13. K tpexdasznoii cetu ¢ nunHeriHbM HanpspbkeHueMm 380 B monkmioueHa cuMMeTpuvHas
Harpy3ka, aKTUBHOE CONPOTHUBJICHHE KOTOpol B Kaxaou (aze 250 Om, a eMKOCTHOe
100 Om. HaiimuTe (azHble TOKM U HAPsDKEHHUE MPU BKIIOUEHUU HArpy3KH «TPEeyrojibHU-
KOM»?

14. Yemy paBHO oO1llee COMPOTUBIICHUE 1IN U3 14 mocieqoBaTeIbHO COCTMHEHHBIX pe-
3UCTOPOB, €CJIU COMPOTHUBJICHHE KaXI0T0 U3 HUX Ha 30 OmM OoJibliie nmpeaplayIero, a co-
npotuBiieHue nepsoro pesucropa R;=300 Om? Haiinute HanpspkeHUE HA JECSTOM pe3u-
ctope Ryg , ecnu Hanpspbkenue nutanus nenu 220 B.

15. K tpexdasznoit cetn ¢ auHelHbIM HanpsbkeHreMm 220 B mogkitodyeHa cCUMMETpUYHAS
Harpy3ka, akTUBHOE CONPOTUBIIEHHWE KOTOpod B Kaxaod ¢aze 180 Om, a eMKoCTHOE
60 Om. Haiitu ¢azHble TOKH U HapsHDKEHUE MPU BKIIOYCHUH HATPY3KH «3BE3101»?

16. CuHycon1anbHO M3MEHSIOINECS HAPSHKEHUS MPEACTABICHBI CIENYIOIUMHU BhIpaKe-
HusaMu Ug = 150sin(314t + 45°), u, = 250sin(314t + 90°). OnpenenuTe Ipu OMOIIN BEK-
TOPHOM AMarpaMMsbl oOLIee HanpsKeHHUE (AEHCTBYIOIIEe 3HAUEHUE).

17. Haiinute BhIpaX€HHE JJIs MTHOBEHHOTO 3HAYCHUS TOKA B LIEMU C KOHJIEHCATOPOM €M-
KoCTbl0 C=2 MK®P, KOTOpPbIM NOAKIIOYEH K UCTOYHUKY NEPEMEHHOI0 Hamnpsbkenus 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 tpexdasnoii cetu ¢ nuHeHbIM HanpsbkeHueM 380 B mojkiioueHa cuMMeTpuyHas
Harpy3ka, aKTUBHOE COINPOTHUBJIEHUE KOTOpPOM B Kaxaod ¢aze 220 OM, a MHAYKTHUBHOE
120 Om. HaiimuTe (azHble TOKH U HAIPSDKEHHUE MPU BKIIOYEHUU HArpy3KH «TPEyroJibHU-
KOM»?

20. Yemy paBHO 0011iee CONPOTUBIIEHUE LeNU U3 12 mocnenoBaTenbHO COEAMHEHHBIX pe-
3UCTOPOB, €CJIU COMPOTHUBIICHHE KAKI0T0 U3 HUX Ha 20 OM OoJiblie NpeaplayIiero, a co-
npoTuBieHue nepBoro pesuctopa R;=100 Om? Hailtu HanpsbkeHue Ha OJUHHAALATOM
pesuctope Rji, ecnu HanpspbkeHue nutanud nenu 220 B.

21. K tpexdasznoit cetu ¢ nuHeitHbIM HanpspkenreMm 380 B moakitoueHa cuMmeTpuyHas
Harpy3ka, akTUBHOE COTIPOTUBIIEHUE KOTOPOH B Kaxoi paze 260 OM, a eMKOCTHOE

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

22. Haiigute BbIpakeHUE JJIi MTHOBEHHOTO 3HAYEHMS TOKA B IIEMU C KaTYIIKONW MHIYK-
TuBHOCTHIO L = 0,6 I'H, KOTOpass MOAKIIOYEHA K MUCTOYHUKY NMEPEMEHHOTO HAMpPSHKEHUS
220 B, gacroToit 100 I'm.

23. CuHycouaanbHO U3MEHSIOIINECS TOKU MPEACTABIICHBI CIEAYOIMMHA BbIPAKEHUSIMU
11=0,8sin(314t+30°), i,=1,6sin(314t+60°). OnpeneauTe Ipu MOMOIIKM BEKTOPHOM AHarpam-
MBI OOIIUM TOK (JIEUCTBYIOIIEE 3HAUCHUE).

24. Kakass MOIIHOCTh PaCXOAYETCS B COCIMHUTEIBHBIX MPOBOAAX, €CIM HAMNPSKEHUE 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)

HNHcTpykuus AJ1s1 3K3aMEeHYIOIIerocs:

1. IIpoutnTe BHUMATENBHO UHCTPYKIHUIO.

2. Ilpy moaroToBKe K OTBETY M HEMOCPEICTBEHHO BO BPEMsI OTBETAa Ha HK3aMEHE
0Oy4aromuMcsl pa3periaeTcs Mojib30BaTbcs Ja0OPATOPHBIM M JEMOHCTPAIIMOHHBIM 000-
pYyJIOBaHHEM, KaJIbKyJIATOpaMH, CIIPABOYHUKAMU U TaOJIUIIAMH, HE COJIEPKAIIUMU MPSMO-
ro OTBETa Ha BONPOCHI OUJIETOB.

3. Ilpu BeImoNHEHUU 3ajaHuii Bel MoXeTe Mmoyib30BaThCsl YepHOBUKOM. CoBeTyeM
BBIIIOJIHATD 33JIaHHSI B TOM MOPAJIKE, B KOTOPOM OHU JaHbl. JlJI1 SKOHOMHHM BPEMEHU MPO-
yCKaWTe 3a/laHue, KOTOPOE HE YJIA€TCs BBIIIOIHUTD Cpa3y, U MEPEXOUTE K CIEIYIOLIEMY.
Ecnu nocne BeimosiHeHus Beeil paboTel y Bac octanercs BpeMs, Bl cMoxeTe BepHYThCS K
MIPONYIICHHBIM 3aJJaHUSIM.

4. Bpems Ha ToAroToBKY — 40 MUHYT.

KonTtpomupyemsie komrerennun: OK 01, OK 02, I1IK 2.2

Kpurepuu ouenkmu:

OLIEHKA «OTJMYHO» — 3aCIy’KUBaeT 00y4aroUIuiics, MOKa3aBIIUK TIIyOOKHUI U BCe-
CTOPOHHHMM ypOBEHb 3HAHWs AUCLUUIUIMHBI, YCIICIIHO BBINOJHUBIIMM 3aJaHus, MpEay-
CMOTPEHHBIE IPOTPAMMOM.

OLICHKA «XOPOIIO0» — 3acily’)KUBAaeT OOYy4aroUIuiics, MOKa3aBLIMI MOJHOE 3HAHHUE
JVCUUIUIAHBI, YCIICIIHO BBINIOJHUBIINNI 3aJaHus, IPEAYCMOTPEHHbIE IPOIrPAMMON, HO J0-
IIyCTUBIINY HE3HAUYUTEIIbHBIE HEIOYETHI B OTBETE.

OLIECHKA «Y/JAOBJIETBOPUTEJILHO» — 3acClly>)KUBaeT 00y4aroIuiics, MOKa3aBIIUil 3Ha-
HUE JUCLUIUIMHBI B 00beME, TOCTAaTOYHOM I MPOJIOJIKEHHSI 00yUYEeHUs!, CIIPABUBILIUICS C
3aJIaHASIMH, MTPEAYCMOTPEHHBIMHA ITPOrPaMMON (JOIYCKAKOTCSI HEMOJIHBIE OTBETHI HA I10-
CTaBJICHHBIEC BOMPOCHI).

OLIEHKA «HEeYI0BJIEeTBOPUTEIbHO» — 3aCITyKUBAET 00y4aronuiicsi, 0OHapyKUBILIHMA
3HAYUTEIbHBIE TPOOEIbl B 3HAHWU JAUCLUMIUIMHBI, JOMYCTUBIINNA MPUHIMIHAIBHBIE OIINO-
KM TIPY BBINIOJIHEHUH 33J1aHHM, IPETYCMOTPEHHBIX POrPaAMMON.
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OTBeTHhI

buaersl

o1

(o]

10

1 B

Q|

«TpeyronpHUK»
Uq, - UH =220B
Z=\(R*+X%) =186 Om
1,=U4/Z=1,18A

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

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

«3Be3na»

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

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

U=1V2U=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.
Ucoen.np:E - UHany3' Ir=
=18B
Pcoea.np‘:Ucoea.np‘|:O>72BT

«TpeyronbHuK»

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

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

Ug = I Rg=I (R;+7AR) =
=40B

«3Be3nan
Uy=U,/\3=127B
Z=\(R*+ Xc%) =234 Om
|d,= Ud)/Z = 0,54 A

10 B

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

11 0

Un="2 U =310B
o = 2nf =314 pan/C
X =Lo =126 Om
Im=Un/X_=2,46 A
I =2,46 sin 314t

12 0

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

13

«TpeyronpHUK»

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

14

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

15

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

16

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

17

U=1V2U=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.
Ucoe)l.np.: E- UHarpy3Ka' Ir=
=24B

Pcoeu.np.: Ucoeu.np. |20948BT

19

«TpeyronbHuK»

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:| Rllzl(R1+10AR):
=26B

21

«3Be3na»
Uy=U,/V3=220B
Z=(R*+ Xc%) =291 Om
ly= Uy /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 COCJL.IIP
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Ucoen.np.: E-UHany3Ka' Ir=
=16B
PCOGZ[.HI.'):UCOCI[.HD,I = 0,8 Bt
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MunucrtepcTBo Tpancnopta Poccniickoii @enepauuu
DenepanbHOE AaTEHTCTBO KeJI€3HOI0POKHOT0 TPaHCHOPTA
DenepanbHOe rocyIapcTBeHHOE 0I0KeTHOe 00pa3oBaTeIbHOe
yupexxaeHue BhIcIIero 00pa3oBaHus
«IIpuBOKCKUI TOCYIapCTBEHHbIH YHUBEPCUTET MyTel co001eHusD)

Paccmotpeno: JK3aMeHAlMOHHBIH OuJier Ne 1 YT1Bepxkaato:
Ha 3aceJaHUHU [IUKJIOBON KOMUCCHU MO JUCLUIITUHE HauansHuk yueOHoOro otraena
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. JICHWE Ha TpaHCIopTe (II0 BUIAM)
IIpencenarens LIK I'pynmsr

©.1.0.

B 3amanusix Nel-Ne9 HeoOxouMo BEIOpaTh MpaBHIILHBIA OTBET, 3aITMCaTh OYKBY oTBeTa; B Nol(-pemuts 3amady.

1. Kakoil U3 mpoBOAOB OAMHAKOBOM IIMHBI U3 OJHOTO M TOTO K€ Marepuaia, HO pa3sHOro JuaMeTpa, CUJIbHEE
HarpeBaeTcs IpU OJHOM H TOM K€ TOKe?

a) 006a MpoBOJa HArPEBAIOTCSI OJMHAKOBO;

0) cuiIbHEe HarpeBaeTcs MPOBO/I C OOJBIINM JHAMETPOM;

B) CHJIbHEE HAarpeBaeTCs MPOBOJI C MEHBIIUM JHAMETPOM.

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

3. Onpenenuth CONPOTUBIICHUE JIAMITBI HAKAIUBaHUs, eclid Ha Hel Hanucano 100 Bt u 220 B.
a) 484 Owm; 0) 448 Om;  B) 684 Owm; r) 864 Om.

4. llers IEpEeMEHHOTO TOKA COAEPXKHT JIaMITy HakaiauBaHus. Kak m3aMmensercs mo (asze TOK W HaNpspKEHHE B ITOM
nenu?

a) TOK oIepexaeT HallpsHKeHUE Ha Yro T/2;

0) HanpsDKEHHE ¥ TOK COBIAAAIOT 10 (a3se;

B) HaIPSDKEHUE ONEPEeKaeT TOK Ha yroi /2.

5. CxeMa COCTOHUT M3 OJJTHOI'O PE3UCTHUBHOIO 3JI€MEHTa ¢ conpoTuBieHneM R=220 Owm. Hampspkenune 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. CummMeTrpryHas Harpy3ka COeIMHEHa «3Be3noi». JluneitHoe Hanpsbkenue paBHo 380 B. Haiinute ¢asnoe
HampspKEeHUeE.

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

7. HYactoTa BpamieH!sl MAarHUTHOTO 1OJIst acHHXpoHHOTo asuratens 1000 o6/muH. YacToTa BpameHus poTopa
950 06/mMuH. OnpefeTuTh CKOJIBKEHHUE.
a) 50; 0) 0,5; B) 5; r) 0,05.

8. CKOJIBKO p-n TEPEXO0I0B COMECPKUT 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; T) EMKOCTH.

10. K tpexdasnoii cetn ¢ nuHelHbIM HampsokenreM 220 B monkiroueHa cMMMeETpUYHAs Harpy3ka, akTUBHOE CO-
MIPOTHUBJICHHUE KOTOPOH B Kaxkmoit daze 150 Om, a uaayktueHoel 10 Om. Haiinute dasHbie TOKHM U HANPSKCHUS [TPH

BKJIFOUCHUH HAI'PY3KU «TPCYT! OJILHUKOM)?

[IpenonaBarens ®.1.0.

94



MunucrtepcTBo Tpancnopta Poccniickoii @enepauuu
®DenepanbHOE AaTEHTCTBO KeIe3HO0POKHOT0 TPaHCHOpTa
DenepanbHOe rocyIapcTBeHHOE 0I0KeTHOe 00pa3oBaTeIbHOe
yupexxaeHue BhIcIIero 00pa3oBaHus
«IIpuBOKCKUI TOCYIapCTBEHHbIH YHUBEPCUTET MyTel co001eHusD)

Paccmotpeno: JK3aMeHaAlMOHHBIH OuJier Ne 2 YT1Bepxkaato:
Ha 3aceJaHUHU [IUKJIOBON KOMUCCHU MO JUCLUIITUHE HauansHuk yueOHoOro otraena
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 TpaHCTIOopTe (II0 BUIAM)
IIpencenarens LIK I'pynmsr

©.1.0.

B 3amanusix Nel-Ne9 HeoOxouMo BEIOpaTh MpaBHIILHBIA OTBET, 3aITMCaTh OYKBY oTBeTa; B Nol(-pemuts 3amady.

1.B Kakux cirydasx MpUXOIUTCs MPUMEHSATH MapaulelIbHOe COeTMHEHNE KOHAEHCATOPOB?
a) JUTS TTOTydeHMs OOIBIIIX eMKOCTEH;

0) Juis yJIy4IIeHus 3amnaca MPOYHOCTH U30JIALHH KOHAEHCATOPa,;

B) JUIS TTOJTYYEHHS MaJOi EMKOCTH.

2. Tpu pesuctopa: Rj= 4 OM, R,=5 Om, R3=6 Om coennHeHBI OCIe10BAaTENbHO U BKIIOUYEHBI B AIEKTPUUYECKYIO
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, MOAXOASAIINI K Y3y IIEMH OCTOSIHHOTO TOKa, €CJIM TOKH B BeTBsIX: |3 = -3 A, Ib=1A
|3:5A, |4:'4A.
a) 12 A; 0)1A; B) 6 A; r)-7 A.

2

4 1lenb IEpeMEHHOT0 TOKa COACPXKUT KoHAeHcaTop. Kak m3Mensiercst o dase TOK U HanpsHKeHHE B 3TOH 1enu?
a) TOK OIepexaeT HalpsDKEHHE Ha yrou 1/2;

0) HampsDKEHHE M TOK COBIAAAIOT 10 (a3se;

B) HANpPsDKCHUE OTIEPEeKaeT TOK Ha yroi m/2.

5. Kak U3MEHUTCSI €MKOCTHOE CONPOTHBIICHHUE C YBEIMUCHUEM YacTOTHI B 4 pa3a?
a) He U3MEHUTCS; ©) yMeHbIINUTCS B 4 pa3a; B) yBETHUMTCS B 4 pa3a; T) yMeHbIIUTCS B 16 pas.

6. Harpy3ka coeuHeHa «3Be310i». B kakoM citydyae TOK B HyJIeBOM NpoBojie paBeH 07
a) IPH CUMMETPUYIHON HArpy3Ke; 0) Ipy HECUMMETPUYHOW Harpy3Ke.

7. CumMmeTpuvHas Harpy3ka COeUHEHa «TPEeyroJbHUKOMY. [Ipu n3mepeHun (a3HOTO TOKa, aMIepMeTp ToKa3al -
10 A.Haiimute TOK B TMHEHHOM IIPOBO/IE.
a)10A; 0)17,3A; B)14,14 A; 1)20A.

8. smepurenbHbIi TpaHchOpMaTOp TOKa UMeeT 0OMOTKH ¢ yuciaoM BUTKOB 2 u 100. Onpenenure koddduiuent
TpaHCPOpMaIIHH.
a) 50; 0)0,02; B) 98; r) 102.

9. DNEeKTpOHHBIE YCTPOHCTBA, MPeoOpa3yIolIre MOCTOSHHOE HANPSHKEHUE B TIEPEMEHHOE HAIPSHKEHHE, Ha3bIBAIOT-
CsL:
a) BBINPSIMUTEIISIMUY; 0) WHBEpTOpaMH; B) cTaOMJIMTPOHAMU; r) GUIBTpaMH.

10. Uemy paBHO oO1iee conpoTuBieHue 1end u3 10 mociieoBaTenbHO COSTMHEHHBIX PE3UCTOPOB, €CIIA COTIPOTHB-

JIEHUE KaXJ0ro u3 HuX Ha 25 Om Oosbllie MpeablIylero, a CONpoTHBIEHUE MepBoro pesucropa R;=400 Om?
HaiinuTe HanpspkeHne Ha msiToM pesuctope Rs , ecnu HanpspbkeHnune nutanus ey 220 B.
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MunucrtepcTBo Tpancnopta Poccuiickoii ®enepanuu
DenepanbHOE AaTEHTCTBO KeJIe3HOI0POKHOT0 TPAaHCHOPTa
DenepanbHOe rocyIapcTBeHHOE 0I0KeTHOe 00pa3oBaTeIbHOe
yupexxaeHue BhIcIIero 00pa3oBaHus
«IIpuBOKCKUI TOCYIapCTBEHHbIH YHUBEPCUTET MyTel co001eHusD)

Paccmotpeno: JK3aMeHaAlMOHHBIH OuJier Ne 3 YT1Bepxkaato:
Ha 3aceJaHUHU [IUKJIOBON KOMUCCHH MO JUCLUIITUHE HauansHuk yueOHoOro otraena
o0wenpoeccnoHanbHbIX U MaTeMaTH- OI1.02. DyIeKTPOTeXHHKA U JIEKTPOHUKA ®.11.0.
YEeCKUX TUCLMIUIMH JUI CHIELIMANbHOCTU « » 20 T
IIpotokon Ne 23.02.01 Opranu3zanys nepeBo3oK 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 MOXKHO OIIPEIEITUTh CHUITy B3aUMOJICHCTBUS 3apsiI0B?
a) 3akoHy OMa; 0) 3akoHy Ammnepa; B) 3akoHy Jxoymsa-Jleana; T) 3akony Kymona.

2. B anexTpuieckoi ceTH MOCTOSIHHOTO TOKa HaNpsKeHHE Ha 3a)KMMax MCTOYHMKA 3JeKTposHeprun 26 B. Hanps-
YKEHHE Ha 3a)XuMax motpedutens 25 B. Onpenennre moTepro HAPSKEHHS.
a) 1 %; 0) 2 %; B) 3 %; r) 4 %.

3. Kak u3meHunTCs HanpspKeHHE Ha BXOIHBIX 3)KMMax JIEKTPUYECKOI IeNn MMOCTOSIHHOIO TOKAa C aKTHUBHBIM 3Je-
MEHTOM, €CIIY NapajIeIbHO UCXOJHOMY 3JI€MEHTY BKIIOUUTH €IIE OUH 3JIEMEHT?
a) HEe U3BMEHUTCS; 0) yMEHBILIUTCS; B) YBEJIMYHUTCS; T) U1 OTBETa HEIOCTATOYHO JaHHBIX.

4. OnpenenuTte NEpUOJ CUTHAJIA, €CJIA YaCTOTa CUHYcOMAaIbHOro Toka 50 I'.
a) 400 c; 0) 1,4 ¢; B) 0.02 c; r)40 c.

5. Kak U3MEHUTCS MHIYKTUBHOE COTIPOTURIICHHUE C YBEIMYCHUEM YaCTOTHI?
a) He U3MEHUTCS, 0) YMEHBIIUTCS, B) YBEIHYUTCS.

6. CuMMeTpHUYHasl Harpy3ka COeJIMHEHa «TpeyrojbHuKoMy. JInneiiHoe Hanpsikenue pasHo 380 B. Haiinure ¢asz-
HOE HamnpshKEHMe.
a) 127B; 06)220B; B)380B.

7. Tlpu kakux 3HaYCHUAX Kod(duimenta TpanchopMaIiy nenecoo0pa3Ho NPUMEHITh  aBTOTPaHCHOPMATOPHI?
a)k>1; 0)k<1; B) k<2; T') HE IMeeT 3HAYCHHUS.

8. Kak m3MeHHTCs 4yacToTa BpallleHHUss MATHATHOTO TIOJISI TIPY YMEHBIIIEHUH TIap TOJIF0COB aCHHXPOHHOTO Tpexhas-
HOTO JIBUTATENS?
a) YBEITUIUTCS; 0) YMEHBITIUTCS; B) OCTaHETCS MPEKHEH.

9.CKONBKO p-n MepexoA0B y OMIOISPHOrO TpaH3UucTOpa?
a) OJIVH; 0) nBa; B) TpH; T) YeThIpe.

10. K tpexdaznoii cetu ¢ auHeiiHbIM HanpsbkeHueM 380 B moaxmioueHa cuMMeTpUYHasl Harpyska, akTHBHOE CO-

MPOTHUBJICHHE KOTOPOil B kaxnoi daze 240 Om, a emxoctHoe 80 Om. Haiitu (azHble TOKM M HampsOHKEHUS MPU
BKJTFOUEHUH Harpy3KH «3Be370N»?
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MunucrtepcTBo Tpancnopta Poccniickoii @enepauuu
DenepanbHOE AaTEHTCTBO KeJIe3HOI0POKHOT0 TPAaHCHOPTa
DenepanbHOe rocyIapcTBeHHOE 0I0KeTHOe 00pa3oBaTeIbHOe
yupexxaeHue BhIcIIero 00pa3oBaHus
«IIpuBOKCKUI TOCYIapCTBEHHbIH YHUBEPCUTET MyTel co001eHusD)

Paccmotpeno: JK3aMeHaAlMOHHBbIH OuJier Ne 4 YT1Bepxkaato:
Ha 3aceJaHUHU [IUKJIOBON KOMUCCHU MO JUCLUIITUHE HauansHuk yueOHoOro otraena
o0wenpoeccnoHanbHbIX U MaTeMaTH- OI1.02. DyIeKTPOTeXHHKA U JIEKTPOHUKA ®.11.0.
YEeCKUX TUCLMIUIMH JUI CHIEeNIMATbHOCTU « » 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 3apanusx Nel-Ne9 HeoOxomumMo BEIOpaTh MPaBUIIBHBIN OTBET, 3aIUcaTh OYKBY oTBeTa; B Nel()-pemuTh 3amauy.
1.Kaxoii 13 mpoBOJOB OJMHAKOBOI'O CEYEHHS U3 OJJHOTO M TOTO K€ MaTepuala, HO pa3HOW JUIMHBI, CUJIbHEE Harpe-
BaeTCs IIPU OJTHOM U TOM K€ TOKe?

a) 00a IPOBO/Ia HATPEBAIOTCS OAMHAKOBO;
0) cuibHEe HarpeBaeTcs MPOBO/] OOJIBIICH JUIUHBI,
B) CHIJIbHEE HarpeBaeTcs IMPOBOJ] MEHBIIEH JTHHBL.

2. Kakoii cioco6 coequHEeHHs] HCTOYHHUKOB MO3BOJISIET YBEJIMUUTh HATIPSKEHUE?
a) MOCIIeI0BaTENbHOE COCUHEHUE; 0) MapayiebHOe COCUHEHNE; B) CMEIIAHHOE COCTUHEHMUE;
T') HU KaKOH W3 IMepPeunCIeHHBIX CIIOCO0OB.

3. B anexTpuueckyio Lenb MOCiIeN0BaTeNbHO BKIIIOUEHBI JIBa pe3ucTopa ¢ comportuBienneM 10 Om u 110 Om.
Hanpsixenue Ha Bxoge 120 B. Onpenenure Tok B nemnu.
a)40A; 6)1A; B)I2,8A; T1)6A.

4. Tpu mocie10BaTeIbHOM COSIMHEHUH PE3UCTOPa, KATYIIKH MHIYKTHBHOCTH, KOHICHCATOPA OKA3aJ0Ch, YTO TOK
OTCTAeT OT HANPSHKEHHS HAa HEKOTOPBIN yroi. UTo MOXKHO CKa3aTh O XapakTepe Harpy3ku?

a) Mpeo0iagaeT eMKOCTHOE COIPOTHBIICHUE;

0) npeolbaiaeT HHAYKTHBHOE COIIPOTHBIICHHE;

B) peobIiaiaeT akTHBHOE CONPOTUBIICHHE, 8 HHIYKTHBHOE U EMKOCTHOE COTIPOTUBIICHHS PABHBI.

5. B tpexdaznyto ceth ¢ nuHeiiHbIM HanpsbkeHueM 380 B BitouaroT Tpexga3Hblil JBUTraTENb, KOKIas 13 00MOTOK
KoToporo paccuntana Ha 220 B. Kak crnegyer coeMHUTS OOMOTKA JABUTATEIIS?

a) «TPEYTOILHUKOM); 0) «3BE3701»; B) JIBUTATEIb HEJIB3S BKIIFOYATH B 3Ty CETbh;

T') MOJKHO «TPEYTOJIBHUKOMY, MOXKHO «3BE3I0M.

6. OOMOTKH Tpex(a3zHOTO TeHEPATOpa COSIUHEHBI «TPEYroIbHUKOMY. CKOIBKO JTMHEHHBIX TPOBOJOB ITOAXOJIUT
K reHeparopy?
a) 3; 0) 4; B)2; T1)6.

7. Y cunoBoro oaHo(hazHOro TpaHCPopMaTOopa HOMHHAILHOE HamnpsbkeHre Ha Bxoje 6000 B, Ha Beixoge 100 B.
Onpenenuts K03 dunreHT Tpanchopmanum.
a) 60; 0) 0,016; B) 6; r) 600.

8.VmpasisieMble BBIIPSMHUTENN BHITIOJIHSIOTCS Ha Oase:
a) TUOJIOB; 0) MOJIEBBIX TPAH3NUCTOPOB; B) OMTIONSPHBIX TPAH3UCTOPOB; T) THPUCTOPOB.

9. K xakoii cTeneHn MHTETPAlMU OTHOCATCS MHTETPAIbHbIE MUKPOCXEMEI, cojieprkammue 400 TorndecKknx 3IeMeH-
TOB?
a) Mayiol;  0) cpeaHeH; B) BBICOKOI; I') CBEpXBBICOKOHM.

10.CuHyCcOMIATEHO U3MEHSIIONMECS HATPSDKEHHS TIPEICTABIICHBI CIIETYFOIMU BBIPKCHUIMHU
u;=100sin(314t+30°), u,=200sin(314t+60°). Onpenenure Ipy TOMOIIY BEKTOPHOW JUArpaMMEbI 00IIee HApsHKCHUE

(meticTByrOIIICE 3HAYCHUE).
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MunucrtepcTBo Tpancnopta Poccniickoii @enepauuu
DenepanbHOE AaTEHTCTBO KeJIe3HOI0POKHOT0 TPAaHCHOPTa
DenepanbHOe rocyIapcTBeHHOE 0I0KeTHOe 00pa3oBaTeIbHOe
yupexxaeHue BhIcIIero 00pa3oBaHus
«IIpuBOIKCKHUIA TOCYIaPCTBEHHbI YHUBEPCHUTET MyTel co001eHnsI»

Paccmotpeno: JK3aMeHaAllMOHHBIH OuJier Ne 5 YT1Bepxkaato:
Ha 3aceJaHUHU [IUKJIOBON KOMUCCHU MO JUCLUIITUHE HauansHuk yueOHoOro otraena
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, 3aITUCaTh OYKBY oTBeTa; B Nol(-pemuth 3amady.

1.IIo npoBOJIOYHOM cHupaliv, CONPOTUBIEHUE KOTOPOM B HarperoMm coctosHuu 48 Owm, TeueT Tok - 2,5 A.Kakoe
KOJIMYECTBO TEIUIOTHI BBIACIUT 3Ta COUPAIb 32 2,5 MUHYTHI?
a) 25 k/x; 0)45xdx; B) 7,5k/x.

2.0mpenenuth 00IIee COMPOTHBIICHUE MEMU MPU MapauIeIbHOM COSIMHEHUH 2-X MOoTpeOuTeNel, COmpoTHBICHUE
KoTopheIx o 100 Om?
a)2000m; 6)500M; B) 100Mm; T1)0,2 OMm.

3. Kak u3MeHuTcs ciBur a3 MexAy HaNpsHKCHUEM M TOKOM Ha KaTyIIKe WHIYKTHBHOCTH, eciii 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 ¢ conporusieHneM R=110 Om. Hanpsixenue Ha e€ 3axu-
Max u= 220 sin 628t. OnpenenuTe MOKa3aHusl aMIepMeTpa U BOJITMETPA.

a)l =2 A, U=220B; 0)1=14A, U=156 B;

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

5.KakoBo cooTHOIIEHHE MEXIy (a3sHBIMU U JTMHEHHBIMHU HAIPSKEHUSMHU IPU COCAMHEHHM NMOTpeOUTENeH JIeK-
TPORHEPTUH «TPEYTOJILHUKOM.
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 peKUMY XOJIOCTOTO X012,
B) K TOBBIIICHUIO HAMPSOKCHUS, T) K MOJOMKE TpaHchopmaropa.

7. Yacrora BpallleHUS MarHUTHOTO MOJisA acMHXpoHHOro asurarens 1100 o6/muu. YacTora BpaiieHHs poTopa
1050 06/mMuH. OnpeneuTh CKOJIbKCHHE.

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

8. CKOJIBKO p-n TEPEeX0JI0B y TUpUCTOpa?
a) OJIVH; 0) nBa; B) TpH;  T) YETHIpE.

9. DnekTpoas! (OTOPE3UCTOPA BHIITOTHEHBI U3:
a) Menu; 0) IUTaTUHBI,  B) XKeJe3a; T) cepebpa.

10. Haiinure BBIpa)XeHHUE JUISI MTHOBEHHOT'O 3HAYCHISI TOKA B IIENH ¢ KOHIEHCATOPOM eMKocThi0 C=1 MK®D, KOTO-
PBIN IOJIKITIOYEH K HCTOYHHKY TiepeMeHHoro HanpspkeHust 220 B, vactoroit 100 [,
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MunucrtepcTBo Tpancnopta Poccniickoii @enepauuu
DenepanbHOE AaTEHTCTBO KeJIe3HOI0POKHOT0 TPAaHCHOPTa
DenepanbHOe rocyIapcTBeHHOE 0I0KeTHOe 00pa3oBaTeIbHOe
yupexxaeHue BhIcIIero 00pa3oBaHus
«IIpuBOKCKUI TOCYIapCTBEHHbIH YHUBEPCUTET MyTel co001eHusD)

Paccmotpeno: JK3aMeHaAllMOHHBIH OuJier Ne 6 YT1Bepxkaato:
Ha 3aceJaHUHU [IUKJIOBON KOMUCCHU MO JUCLUIITUHE HauansHuk yueOHoOro otraena
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 3amanusix Nel-Ne9 HeoOxouMo BEIOpaTh MpaBHIILHBIA OTBET, 3aITMCaTh OYKBY oTBeTa; B Nol(-pemuts 3amady.

1. MowHOCTh IBUraTeNnsi MOCTOSHHOrO Toka 2,5 kBT. Ilone3Has MomHOCTh, OTHaBaeMasl B Harpysky, 1,8 kBT.
Omnpenenute KII/[ nurarens.
a) 0,8; 0) 0,72; B)0,6; 1) 0,85.

2. B aneKTpruYecKylo Lenb NapajljieIbHO BKIOYEHBI I1Ba pe3uctopa ¢ conpotusienueM 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 cirydasx NpUXOAUTHLCS MPUMEHSTH NMapajuieIbHOS COSIMHEHNE KOHIEHCATOPOB?
a) JUTsl TOJTyYeHUS OOJIBIITNX EMKOCTEH;

0) JuIs1 yIydIeHus 3anaca NpOYHOCTH U30JISAIMH KOHJICHCATOPA;

B) JUTSI IOJMYYCHUS Maoil EMKOCTH.

4. Ilpn KakOM HampsDKEHUW BBITOJHEE NMEpelaBaTh JIEKTPHUECKYIO SHEPTUIO B JIMHUM 3JIEKTpoIiepeaay MmpH 3a-
JTAHHOW MOIIIHOCTH?
a) IOHW)KEHHOM; 0) MOBBIIIEHHOM; B) 0€3pa3NuyHo; T) 3HaueHHe HanpspkeHus yTBepxkaeHo [OCTowm.

5. Kongencatop eMkocThio C MOAKIIOYEH K UCTOUYHUKY CUHYCOMIAIbHOTO TOKa. Kak M3BMEHHUTCS TOK B KOHAEHCA-
TOpe, €CITi YaCTOTy CHHYCOHMIaTbHOTO TOKa YMEHBIIUTH B 3 paza?
a) YMEHBIITUTCS B 3 pasa; 0) yBenuuMTCA B 3 pa3a; B) YBEJIMYHUTCA B 9 pa3; TI') OCTAHETCS HEU3MEHHOM.

6. [lonnas motpebnsiemast MomHOCTE Harpy3ku S= 250 kBA, a aktusHas moutHocts P= 200 kBt. Onpexnenure xo-
3G GUIHMEHT HATPY3KH.
a) cos ¢=0,75; 0) cos ¢ = 0,35; B)cos =0,55; T1)cos¢p=0,8.

7. B cummeTpruHO# TpexdasHoH 1enu TUHEeHHbIH ToK 2,2 A. Paccunraiite a3HbIil TOK, €CIIM Harpy3Ka COeJMHEeHA
«TPEYroJILHUKOM.
a)2,2 A; 0) 1,27 A; B) 3,8 A; r) 2,5 A.

8. VKakuTe NOJSIPHOCTH HAMPSDKEHUS HA SMUTTEPE U KOJJIEKTOPE TPaH3UCTOpa THIa N-P-n.
a) IUIoC, IUIIoc;  0) MHUHYC, IJIIOC;, B) IJIIOC, MUHYC; T') MUHYC, MUHYC.

9.Kakum 00pa3oM 371eMEHThI HHTETPAIbHOM MUKPOCXEMBI COSAMHSIOT MEXIY COO0H?
a) HaIBIJICHUEM 30JIOTHIX WM aJIOMHHHUEBBIX JTOPOKEK Y€pe3 OKHA B MACKE;

0) maiikoil Ja3epHBIM JTyUIOM;

B) TEPMOKOMIIPECCHEH;

T') BCEMH EPEUNCIICHHBIMU METOIAMHU.

10. Kakast MOIIHOCTh pacXoIyeTcsl B COCAUHUTENBHBIX MPOBOAAX, €CIIU HampsbkeHue Ha Harpyske 80 B, a Tok B
ner 40 MA? Dnektpudeckas mens nogkmodeHa k uctounuky ¢ 3/[C E =100 B u BHYTpeHHUM COTIPOTHUBICHUEM
= 50 OMm.

[IpenonaBarens ®.1.0.

99




MunucrtepcTBo Tpancnopta Poccniickoii @enepauuu
denepanbHOE AaTEHTCTBO KeJI€3HOI0POKHOT0 TPAHCIIOPTA
DenepanbHOe rocyIapcTBeHHOE 0I0KeTHOe 00pa3oBaTeIbHOe
yupexxaeHue BhIcIIero 00pa3oBaHus
«IIpuBOKCKUI TOCYIapCTBEHHbIH YHUBEPCUTET MyTel co001eHusD)

Paccmotpeno: JK3aMeHaAllMOHHBIH OuJier Ne 7 YT1Bepxkaato:
Ha 3aceJaHUHU [IUKJIOBON KOMUCCHU MO JUCLUIITUHE HauansHuk yueOHoOro otraena
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 3apanusax Nel-Ne9 HeoOxomumo BEIOpaTh MPaBUIIBHBIN OTBET, 3aITUcaTh OYKBY oTBeTa; B Nel(-pemuTh 3amauy.
1. Onpenenuth CONPOTUBIICHUE JIAMITBI HAKATUBAHUs, €clid Ha Helt Hanucano 150 Bt u 220 B.
a) 423 Owm; 0) 243 Owm; B) 647 Owm; r) 323 Om.

2. JIa nucrounuka numerot oguHakossle D/1C 1 TOKH, HO pa3Hble BHyTpEHHHUE conpoTuBieHus. Kakoit u3 nctoyHu-
KoB uMeet Oonbiuii KIT1?

a) KI1J] ncTo4HrKOB paBHEI;

0) MICTOYHHK C MEHBIIIMM BHYTPEHHUM COIPOTHBIICHUEM;

B) HCTOYHHK C OOJIBIIUM BHYTPEHHHM COIIPOTHBIICHHUEM.

3. Onpenenuth TOK lg MOAXOAAIIHMI K Y371y IIENH MOCTOSHHOT'O TOKA, €CJIM TOKH B BeTBAX: |3 = -2 A, I, =4 A,
|3:6A, |4:'4A, |5: 1A.
a) 15 A; 0)5A; B) -5 A; r)-15 A.

4. Ammutyna cunycounnanbHoro Hampspkenust 100 B, HauanbHas daza ¢= - 60°, gactora 50 ', 3anumure ypas-
HEHHE MTHOBEHHOTO 3HAUCHHUS 3TOTO HATPSHKESHUS.

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

B) U=100 sin (341t-60°); ) u=100 cos (314t + 60°).

5.CuMmMeTpuyHasi Harpy3ka COeIWHEHa TpeyrojdbHUKOM. [Ipm m3mepeHun ¢azHOrO TOKa aMIlepMeTp MoKaszall -
10 A. Haiinure TOK B TMHEHHOM IIPOBOJE.
a)10A; 0)17,3A; BB)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) TPEXTIPOBOIHOMN 3BE3/10M;  0) YETHIPEXIIPOBOTHON 3BE3/I0H;  B) TPEYTOJIHHUKOM.

7. UeM NPUHIUIKAILHO OTJIMYAETCS aBTOTpaHChOpPMaATOPhI OT TpaHcopmaropa?
a) MaJbIM KO3 GUIIMEHTOM TpaHCHOPMAITUH;

0) BO3MOKHOCTBIO H3MEHEHUS KO3 GUIMEeHTa TpaHChopMayy;

B) AJIEKTPUYECKUM COEIMHEHUEM MIEPBUYHON U BTOPUYHOM LETICH.

8. Uro sBNsieTCs KaTOA0M BaKyyMHOT0 OTORIIeMeHTa?
a) HUKEJIMHOBAs MPOBOJIOKA;

0) MmyIeHKa 13 TOJTYIIPOBOAHMKOBOTO MaTepHaa;

B) TOHKHH CJIOH IIEIOYHO3EMEIBHOTO METalIa.

9. dynknHMoHANBHBIH 0510k OBM npenHazHaueHHBIN 111 XpaHEeHHsS: OCHOBHOTO MaccuBa HH(OpMAIIUU Ha3bIBACTCS:
a) oIlepaTUBHOE 3aIIOMIHAIOIIECE YCTPOHUCTBO;  0) YCTPOHCTBO YIIPABICHIS;
B) apr(METHUECKOE YCTPOUCTBO; I') BHEIIHEE 3allOMUHAIOLIEE YCTPOHCTBO.

10. K tpexdaszHoii cetn ¢ TUHEHHBIM HanpspkeHHeM 127 B moakiroueHa cMMMETpUYHAs Harpy3ka, akTHBHOE CO-
MPOTHUBJICHNE KOTOpOH B Kaxkaoi ¢aze 110 Om, a uagyktuBHoe 60 OM. Haiinnte QasHble TOKM U HANpsHKEHHUS MTPH

BKJIFOUCHUH HAI'PY3KU «TPCYT! OJILHUKOM)?
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MunucrtepcTBo Tpancnopta Poccniickoii @enepauuu
denepanbHOE AaTEHTCTBO KeJ1e3HOI0POKHOT0 TPAHCIOPTA
DenepanbHOe rocyIapcTBeHHOE 0I0KeTHOe 00pa3oBaTeIbHOe
yupexxaeHue BhIcIIero 00pa3oBaHus
«IIpuBOKCKUI TOCYIapCTBEHHbIH YHUBEPCUTET MyTel co001eHusD)

Paccmotpeno: JK3aMeHaAlMOHHBIH Ouiier Ne 8 YT1Bepxkaato:
Ha 3aceJaHUHU [IUKJIOBON KOMUCCHU MO JUCLUIITUHE HauansHuk yueOHoOro oraena
o0wenpoeccnoHanbHbIX U MaTeMaTH- OI1.02. DyIeKTPOTeXHHKA U JIEKTPOHUKA ®.11.0.
YEeCKUX TUCLMIUIMH JUI CHIELIMANbHOCTU « » 20 T
IIporoxkon 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. KaKoe nu3 HpI/IBeﬂeHHBIX YTBep)KI[CHI/Iﬁ HC COOTBGTCTByeT HOCHCI[OBaTCJIBHOMy COCAUHCHHUIO BeTBGI\/'I HpI/I II0CTO-
STHHOM TOKe?

a) TOK BO BCEX JIEMEHTAX IIETH OJNHAKOB;

0) HaNpsHKEHKUE Ha 3a)KMMax I PaBHO CyMME HAITPSDKEHUH Ha BCEX €ro yyacTKax;

B) HaNpsDKEHHE Ha BCEX DIIEMEHTaX e OJUHAKOBO M PAaBHO IO BETMYHNHE BXOAHOMY HAPSHKEHHUIO.

2. Tpu pesuctopa: R; =8 Om, R;=4 Om, R3= 6 OM coeanHEeHbI MTOCTIEI0BATENFHO U BKIIOUEHBI B DJIEKTPUUECKYIO
ceTb. Ecniu HanpsbkeHue Ha pesuctope 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 WHAYKTUBHOCTH, KOHAEHCATOpa 0Ka3ajoch, YTO TOK
OMEPEkKaeT HAMPSIKEHUE HA HEKOTOPBIA yroi. YTO MOKHO CKa3aTh O XapakTepe Harpys3ku?

a) mpeo01agaeT eMKOCTHOE CONPOTHUBIICHHE;

0) npeolbaiaeT HHAYKTHBHOE COIIPOTHBIICHHE;

B) MpeodiaiaeT akTUBHOE CONPOTHUBIICHHUE, & HHIYKTHBHOE U €EMKOCTHOE CONPOTUBIICHUS PaBHBI.

4. Kak u3mMeHuTCs MHIYKTHBHOE COIPOTUBIICHHE C YMEHBIIEHUEM Neproa?
a) He U3MEHUTCS;  0) YMEHBIIUTCSA;  B) YBEIUYUTCH.

5.Hanpsbkenue Ha 3a)KUMax IEIH C PE3UCTUBHBIM 3JIEMEHTOM U3MeHseTcs 1Mo 3akoHy: u=100 sin(314+30°). Ompe-
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 COeIMHEHA «3BE3I0M.
a)22A; ©0)127A; B)38A; r) 2,5 A.

7. B tpexdaznyto ceth ¢ uHeiHbIM HanpsbkeHueM 380 B BKitouaroT Tpexga3Hblil JBUTraTeb, KaKIas U3 00MOTOK
KoToporo paccuntana Ha220 B. Kak ciexyer coeanHUTh OOMOTKH JIBUTATENs?

a) «TPEYTOIBLHUKOM; 0) «3BE370M»;

B) JIBUTATEIIb HEJIb3sI BKIIIOYATh B 3Ty CETh;, T) MOXKHO TPEYTOJIbHUKOM, MOKHO 3BE3JION.

8.YKakuTe NOJISIPHOCTH HANPSDKEHUS HA SMUTTEPE U KOJJIEKTOPE TPaH3UCTOpa TUMa p-N-p.
a) IJTIOC, TITIOC; 0) MHHYC, IIJTIOC; B) TUTIOC, MHUHYC; T') MUHYC, MUHYC.

9. DneKTpOHHBIE YCTPOHCTBA, NPEe0oOpa3yIoIIne MOCTOSHHOE HANPsDKEHUE B IEPEMEHHOE HANPSHKEHUE, Ha3bIBAIOT-
csl:
a) BBIIPSIMUTEISIMH; 0) WHBEpTOpaMH; B) CTaOMIINTPOHAM; ) punsTpamu.

10. Yemy paBHO 0oOliiee CONPOTUBIICHUE TETH U3 § MOCIE0BATENIFHO COCTMHEHHBIX PE3UCTOPOB, €CIIH COMPOTHB-
JeHrne Kaxaoro u3 HuX Ha 50 OwM OombIe MpeApIaymero, a CONPOTHBICHHE MMepBoro pesucropa R;=200 Om?

Haiitn HampspbkeHne Ha BOCbMOM pe3ucTope Rg , ecnu Hanpspbkenue nutanus uenu 220 B.
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MunucrtepcTBo Tpancnopta Poccniickoii @enepauuu
DenepanbHOE AaTEHTCTBO KeJIe3HOI0POKHOT0 TPAaHCHOPTa
denepanbHOe rocyIapcTBeHHOE 0I0KeTHOEe 00pa3oBaTeIbHOe
yupexxaeHue BhIcIIero 00pa3oBaHus
«IIpuBOKCKUI TOCYIapCTBEHHbIH YHUBEPCUTET MyTel co001eHusD)

Paccmotpeno: JK3aMeHaAllMOHHBIH OuJier Ne 9 YT1Bepxkaato:
Ha 3aceJaHUHU [IUKJIOBON KOMUCCHU MO JUCLUIITUHE HauansHuk yueOHoOro otraena
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. ITo kakOMy 3aKOHY MOYKHO OIPEIEIUTh CUILY, C KOTOPOH MarHUTHOE MOJI€ AEUCTBYET HA NPOBOAHUK C TOKOM?
a) 3akoHy Oma; 0) 3akoHy AMriepa; B) 3akoHy [xoyns-Jlenma; r) 3akony Kymnona.

2. Kakoe u3 npuBeJeHHBIX YTBEPKACHUM HE COOTBETCTBYET NapAJIEIbHOMY COCIUHEHUIO BETBEU MPU NOCTOSHHOM
TOKe?

a) TOK B IMOJBOJSIIEH IIEMTH PaBeH CyMME TOKOB BO BCEX AJIEMEHTAX IIEIH;

0) HampsbKeHHE Ha 3a)KMMax IeNd paBHO CyMMe HaNpsDKEHUH Ha BCEX €ro y4acTKax;

B) HaIlPSDKEHHE HA BCEX 3JIEMEHTAaX LENH OJMHAKOBO U PAaBHO 10 BEJMYNHE BXOAHOMY HAIPSKEHUIO.

3. Onpenenuth 00IIEe COMPOTUBIICHUE LIS MTPH MapaJUICIbHOM COSIUHEHUH 2-X TIOTPEOUTENIeH, COPOTUBIICHHE
kotopbix mo 100 Om?
a) 200 Owm; 6)500Om; B)10OM; T1)0,2O0M.

4. MomHOCTh ABUTaTeNsl NOCTOSIHHOrO Toka 1,5 kBT. Ilone3Has MoOmHOCTh, OTAaBaeMas B Harpysky, 1,125 kBrT.
Omnpenenute KIIJ[ nBurarens.
a) 0,8; 0) 0,75; B) 0,7; r) 0,85.

5.Katymka ¢ MHAYKTUBHOCTBIO L mOAKIIIOYEHA K HCTOUHUKY CHHYCOMAAIBHOTO HanpsokeHus. Kak u3MeHuTcst Tox
B KaTyIIKe, €CJI YacTOTa UICTOYHHUKA YBEJIMUYHUTCS B 3 paza?
a) YMEHbBIIUTCS B 3 pasza; 0) yBenuuurcs B 3 pasa; B) yBenHUHUTCS B 9 pas; T') HE U3MEHHTCH.

6. OOMOTKH TpeX(i)a3HOFO réHepaTopa COCANHCHBI «3B63Z[Ofl». CKOJIBKO JIMHEHHBIX MIpoOBOJOB TOAXOAUT K I'CHC-

patopy?
a) 3; 0) 4; B) 2; r) 6.

7.Kakoii pexxum paboTsl TpaHchopMaTopa Mo3BOJISIET ONpeaeuTh Koadduiment Tpanchopmanuu?
a) pexXuM Harpy3Ku; 0) pEeXHM XOJIOCTOTO XO/1a;
B) PEKUM KOPOTKOTO 3aMbIKaHHMS; T) HHU OJUH U3 TIEPEUUCIICHHBIX.

8. Kak u3MeHHTCsI 4acToTa BpallleHUsi MArHUTHOTO TOJISl TIPY YBETTUYEHHH T1ap TI0JF0COB aCHHXPOHHOTO Tpexdas-
HOTO ABHraTens?
a) yBEIMYHUTCS; 0) yMEHBIIHUTCS; B) OCTAHETCs IPEKHEH.

9. Kak Ha3pIBAIOT CPEAHUM CIION Y OMIOISPHBIX TPAH3UCTOPOB?
a) CTOK; 0) UCTOK; B) 0a3a; T') KOJUIEKTOP.

10. K tpexdasznoii cetn ¢ nuHeiHBIM HanpsxeHneM 220 B moaxmrodeHa cuMMeTpUyHas Harpy3ka, akTHBHOE CO-

MPOTHUBJIEHHE KOTOpoi B Kaxnoi ¢aze 180 Om, a emxoctHoe 150 Om. Haiiti ¢a3Hble TOKM U HampspKEHHS MpU
BKJIFOUEHUH Harpy3Ku «3Be370M»?
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MunucrtepcTBo Tpancnopta Poccniickoii @enepauuu
DenepanbHOE AaTEHTCTBO KeJIe3HOI0POKHOT0 TPAaHCHOPTa
DenepanbHOe rocyIapcTBeHHOE 0I0KeTHOe 00pa3oBaTeIbHOe
yupexxaeHue BhIcIIero 00pa3oBaHus
«IIpuBOKCKUI TOCYIapCTBEHHbIH YHUBEPCUTET MyTel co001eHusD)

Paccmotpeno: JK3aMeHalIMOHHBII Ouiter Ne 10 YT1Bepxkaato:
Ha 3aceJaHUHU [IUKJIOBON KOMUCCHU MO JUCLUIITUHE HauansHuk yueOHoOro otraena
o0wenpoeccnoHanbHbIX U MaTeMaTH- OI1.02. DyIeKTPOTeXHHKA U JIEKTPOHUKA ®.11.0.
YEeCKUX TUCLMIUIMH JUI CHIELIMANbHOCTU « » 20 T
IIporokon Ne 23.02.01 Opranusaryst epeBo30K U yrpas-
oT«__ » 20 1. JIeHWEe Ha TpaHCTOpTe (10 BHIAM)
IIpencenarens LIK I'pynmsr

©.1.0.

B 3amanusix Nel-Ne9 HeoOxomumMo BEIOpaTh MpaBHIILHBIA OTBET, 3aITUCaTh OYKBY oTBeTa; B Nol(-penruts 3amady.

1. B snexTpuyuecKyo Lienb NapaiedbHO BKIKOUEHBI 1Ba pe3uctopa ¢ conporusieHueM 20 Om u 80 Om. Hampsi-
»keHue Ha Bxoae 120 B. Onpegenurte TOK Ha HEPAa3BETBICHHOM Y4aCTKE.
a)l,2A; ©0)083A; B)75A; 1) 6A;

2. B snexkTpuyeckoil cxeme ABa PE3UCTHUBHBIX AJNEMEHTA COCAUHEHBI OCIECA0BATENIbHO. UeMy paBHO HANpSKEHUE
Ha Bxoje mpu cuie Toka 0,1 A, ecmu Ry = 100 Om; R, =200 Om?
a) 10 B; 06)300B; B)3B; 1) 30B.

3. Ilpu kakoii cuiie TOKa BBITOJHEE MTEPEIaBaTh JICKTPUYCCKYIO SJHEPTUIO B JIMHUU JICKTPOIIEpeIay MU 3alaHHON
MOIITHOCTH?
a) MaJIoi; 0) OOJIBIIOI; B) 6€3pa3mu4HoO.

4. Kak u3MeHUTCS HaIlpsKEHUE Ha BXOAHBIX 3aKUMax SHGKTpI/I‘IeCKOﬁ LOCIIH ITOCTOAHHOT'O TOKA C aKTUBHBIM D3JIC-
MCHTOM, C€CJIU MapaJUICJIIbHO UCXOAHOMY 3JICMCHTY BKJIFOUUTH el€ oauH 3JIeMEHT?
a) HC UBMCHUTCH, 6) YMCHBIIINUTCA, B) YBCINYHUTCA, F) JJIs1 OTBE€TA HEAOCTATOYHO JAHHBIX.

5. llenb mepeMEeHHOr0 TOKa COACPKHT KAaTYIIKy MHAYKTUBHOCTH. Kak m3MeHseTcs 1o ¢a3e TOK U HanpspkeHHe B
3TOM Henu?

a) TOK OTepekaeT HaNpsHKEHHe 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 CUHycouAgabHoro Toka 400 I
a) 400 c; 0) l,4c; B) 0,0025 c; r) 40 c.

7. B cumMeTpuyHoi TpexdazHol 1eny JIMHeWHbI Tok 2,2 A. Paccunraiite da3Hblil TOK, €Clii Harpy3Ka coelMHeHa
«TPEYroJILHUKOM.
a)2,2 A; 0) 1,27 A; B) 3,8 A; r) 2,5 A.

8. ObMoTkH Tpex(ha3HOTO TeHepaTopa COSAMHEHBI «3Be3/10M». CKOIBKO HEHTpPAILHBIX MPOBOJOB IMOJXOAUT K
regepaTtopy?
a) 3; 0)4;, B)2; 1)l

9.B 1oJieBbIX TPaH3UCTOPAX JIEMEHT, OT KOTOPOTO JBHKYTCS 3apsi/ibl, HA3bIBACTC:
a) CTOK; 0) UCTOK; B) 3aTBOD; I') KaHaJ ¢ BEICOKOH MPOBOAMMOCTBIO.

10.CunyconaansHO U3MEHSIOIIMECS TOKH MTPEACTaBIIEHBI CIIEAYIOMNME BhIpakeHusaMu i1=0,55in(314t+45°),
1,=0,8sin(314t+90°). Onpenenure npu MOMOIIY BEKTOPHON TUarpaMMbl OOLIHI TOK (IefCTBYIOIIEE 3HAUCHHUE).

[IpenonaBarens ®.1.0.
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MunucrtepcTBo Tpancnopta Poccuiickoii ®enepanun
DenepanbHOE AaTEHTCTBO KeJIe3HOI0POKHOT0 TPAaHCHOPTa
DenepanbHOe rocyIapcTBeHHOE 0I0KeTHOe 00pa3oBaTeIbHOe
yupexxaeHue BhIcIIero 00pa3oBaHus
«IIpuBOKCKUI TOCYIapCTBEHHbIH YHUBEPCUTET MyTel co001eHusD)

Paccmotpeno: JK3aMeHalMOHHBIH Ouwiter Ne 11 YT1Bepxkaato:
Ha 3aceJaHUHU [IUKJIOBON KOMUCCHU MO JUCLUIITUHE HauansHuk yueOHoOro otraena
o0wenpoeccnoHanbHbIX U MaTeMaTH- OI1.02. DyIeKTPOTeXHHKA U JIEKTPOHUKA ®.11.0.
YEeCKUX TUCLMIUIMH JUI CHIELIMANbHOCTU « » 20 T
IIpotokon Ne 23.02.01 Opranu3zanys nepeBo3okK 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 u3 npoBOIOB OAMHAKOBO AUAMETPa U JJIMHBI CUIIbHEE HATPEBAETCS — MEAHBIN WU CTAIBHOM MIPU OJHOU U
TOH Xe cuiie Toka? Y IeabHOE CONPOTUBIeHUE Meau - 1,7 - IO'BOM-M, cramu - 12 - 10°0mm.

a) MEJIHBIN; 0) cTaJbHOIA; B) 00a MPOBO/Ia HATPEBAIOTCS OJIMHAKOBO;

I') HU KaKoH 13 IPOBOAOB HE HArpeBaeTcs.

2.0npenenuTs odlee CONMPOTHBICHHUE TETH MPH MapalieIbHOM COeIMHEHUH 2-X MOTpeOuTeNne, COMpOTHBICHUE
KOTOpBIX 10 50 Om?
a) 1000m; ©6)500M; B)250M; T1)0,20M.

3. Kakotii crioco0 coeiMHEeHUsI HICTOYHHUKOB TTO3BOJISIECT YBEJIIMYUTD HANIPSDKEHUE?
a) IMoCIe0BaTEFHOE COeNMHEHNEe; 0) mapaielbHOe COSTUHEHNEe; B) CMEIIaHHOE COSAMHEHUE;
T') HY KaKO# W3 MepPEeunCIeHHBIX CIIOCO0OB.

4. YkaxxuTe nmapaMmerp epeMeHHOro TOKa, OT KOTOPOTO 3aBHCUT MHIIYKTHBHOE COITPOTHUBIICHNE KATYIIIKH.
a) IeificTByIoIee 3HaUEHUE TOKA; 0) HavanbHad (haza TOKa,
B) IIEpHOJT IEPEMEHHOTO TOKA; I') MaKkCHMaJbHOE 3HaYE€HHE TOKA.

5. llonnas nmotpebnsiemas MomHOCTh Harpy3ku S= 140 kBA, a aktuBHas moutHocts 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 ¢ nuHeitHbIM HanpspkeHHeM 380 B BurrouaroT Tpexga3HbIid JBUTATENb, KOKIas 13 0OMOTOK
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 BpallleHHUss MAarHUTHOTO 1OJIs aCMHXpOHHOro apurateiis 1200 o6/mun. YacTora BpaiieHus potopa
1150 06/MuH. OnpesenuTh CKONbXEHHE.

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

8. CKONBKO p-n MEpexo]I0B y TUpUCTOpA?
a) OJIVH; 0) nBa; B) TpH; T) 4eThIpe.

9. YrpapnsieMble BBIPSIMHTEINN BBITIOIHSIOTCS Ha 0ase:
a) IMO/I0B; 0) TOJIEBBIX TPAH3UCTOPOB; B) OUIOJAPHBIX TPAaH3HUCTOPOB; I') THPHUCTOPOB.

10. Haliaure BhIpaskeHHUE JJi1 MTHOBEHHOT'O 3HAYCHHUS TOKA B IEMH C KATYIIKOW HHIyKTHBHOCTRIO L= 0,4 I'H, ko-
TOpas NOJKI0YEHa K ICTOYHHUKY IIepeMeHHoro HanpsbkeHus 220 B, vactoroit 50 I'm.
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MunucrtepcTBo Tpancnopta Poccniickoii @enepauuu
DenepanbHOE AaTEHTCTBO KeJIe3HOI0POKHOT0 TPAaHCHOPTa
DenepanbHOe rocyIapcTBeHHOE 0I0KeTHOe 00pa3oBaTeIbHOe
yupexxaeHue BhIcIIero 00pa3oBaHus
«IIpuBOKCKUI TOCYIapCTBEHHbIH YHUBEPCUTET MyTel co001eHusD)

Paccmotpeno: JK3aMeHaAMOHHBIH Outer Ne 12 YT1Bepxkaato:
Ha 3aceJaHUHU [IUKJIOBON KOMUCCHU MO JUCLUIITUHE HauansHuk yueOHoOro otraena
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. Kakoii U3 0poBOOB OAMHAKOBOTO CEYECHHS U3 OJHOIO U TOTO K€ MaTepHalia, HO pa3HOU JUIMHBI, CUIbHEE HArpe-
BaeTCs IPU OJHOM U TOM e TOKe?

a) 006a MpoBOJa HArPEBAIOTCS OJMHAKOBO;

0) cuibHEee HarpeBaeTcs MPOBO/ OOBIIEH JUTHHEL,

B) CHJIbHEE HAarpeBaeTcs POBO MEHbBLIECH JJIHHBL.

2. B anmekTpuyecKyro Ienb MOCIeA0BaTeIbHO BKIIOUEHBI J1Ba pe3ucTopa ¢ comportusieHuem 10 Om u 50 Owm.
Hanpsixenue Ha Bxoge 120 B. Onpenenure Tok B nemnu.
a)0,5A; 0)2A; B)144A; rn4A.

3. DnekTpuyeckoe conportupieHue yenoBeueckoro tena 3000 Om. Kakoil TOK mNpoXOoAUT Yyepe3 HEro, €ClId 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 U TOKOM Ha KaTyIIKe MHIYKTUBHOCTH, €Clii 00a e€ mapamerpa
(R u X)) onHOBpeMEHHO yBenuJarcs B JBa pa3a’?

a) YMEHBIIIUTCS B JIBa Pa3a; 0) yBenu4uTCs B 1Ba pasa;

B) YMEHBLINTCS B YETHIPE pa3a; I') HE U3MEHUTCS.

5. Kak u3meHuTcs mepuo/i CHHyCOMJaIbHOTO CUTHAJIA PU YMEHBIIIEHWH YacTOTHI B 3 pa3a?
a) IepuoJ He U3MEHUTCS; 0) mepuox yBeIuuyuTcs B 3 pasa;
B) NMEPHO YMEHBIIUTCA B 3 pasa; I') IepUOA yBEIHUHUTCA B 9 pas.

6. CumMmeTprYHasl Harpy3Kka coeIMHeHa «TpeyrojbHUKoMy. JInHelHoe Hampsbkenne paBHO 220 B. Haiiaurte das-
HOE HarpspKeHHE.
a) 127 B; 6)220 B; B)380 B.

7. JIunelinblii TOK paBeH - 2,2 A. Paccunraiite ¢a3Hblil TOK, €CIIM CHMMETPUYHAs HArpy3Ka COeIMHEHa «3BE3I01.
a)2,2 A; 0) 1,27 A; B) 3,8 A; r) 2,5 A.

8. Y cunoBoro opHoda3Horo Tpancopmaropa HOMUHAIBHOE HanpsbkeHne Ha Bxozge 5000 B, na Berxoze 200 B.
Omnpenenuts K03GPULIHEHT TpaHCHOPMALHH.
a) 25; 0) 0,04; B) 4; r) 250.

9. ln1s BBIIPSAMIIEHUS IEPEMEHHOTO HAPSKEHUS TPUMEHSIOT:
a) omHO(a3HBIE BRIIPSMUTENH; 0) MHOTO(A3HbIEC BBINPSIMUTEIH;
B) MOCTOBBIE BBIITPSIMHUTEIH; T') Bce IIepeUrCIICHHBIE.

10. Kakast MOIIIHOCTbH pacxoyeTcsl B COCIMHUTEIBHBIX MPOBOIAX, €CIU HampsbkeHue Ha Harpyske 180 B, a Tok B
merr 50 MA? DiexTpudeckas menb nmoakiodeHa K uctogauky ¢ 9JIC E= 200B 1 BHyTpeHHUM COIPOTHBICHUEM
I= 40 OMm.
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MunucrtepcTBo Tpancnopta Poccniickoii @enepauuu
DenepanbHOE AaTEHTCTBO KeJIe3HOI0POKHOT0 TPAaHCHOPTa
DenepanbHOe rocyIapcTBeHHOE 0I0KeTHOe 00pa3oBaTeIbHOe
yupexxaeHue BhIcIIero 00pa3oBaHus
«IIpuBo/KCKHIl TOCYIapCTBEHHbIH YHUBEPCUTET MyTel co001IeHusD)

Paccmotpeno: JK3aMeHaIMOHHBIH Omiter Ne 13 YT1Bepxkaato:
Ha 3aceJaHUHU [IUKJIOBON KOMUCCHU MO JUCLUILINHE HauansHuk yueOHoOro otraena
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 HeoOxomumMo BEIOpaTh MPpaBUIILHBINA OTBET, 3aITUCaTh OYKBY oTBeTa; B Nol(-pemruts 3amady.

1. Kakoii U3 mpoBOJOB OJUHAKOBOM AJMHBI M3 OJHOTLO M TOrO € MaTepuaa, HO Pa3HOro AMAMETPA, MEHbIIE
HarpeBaeTcs IpU OJHOM H TOM K€ TOKe?

a) 006a MpoBOJa HArPEBAIOTCSI OJMHAKOBO;

0) TpoBOJ C OONBIITNM JTHAMETPOM;

B) IPOBOJ C MEHBILIUM JHAMETPOM.

2. JIra pesuctopa: R;= 10 Om, R,=5 OM coeanHEHBI TOCIIEIOBATEIBHO U BKIIOYEHBI B DJIEKTPUUECKYIO ceTh. Eciu
HarnpsbkeHue Ha pesuctope R, paBHo 10B, To HanpsbkeHUE 3JEKTPUUYECKOM CETH PaBHO:
a) 30 B; 0)24B; B)36B; r) 16 B.

3. B anekTpuuecKyo Lienb NapajuieIbHO BKIKOYEHBI 1Ba pe3ucTopa ¢ conporusieHueM 20 Om u 240 Om. Hanpsi-
»eHue Ha Bxoae 120 B. Onpenenure TOK B KaKIOM PE3UCTOPE.
a)6 Au2A; 0)0,17Au0,5A; B)6 Au05A; 1) 0,17Au2A.

4. Ilpu mocie0BaTeNIbHOM COSJMHEHUN PE3UCTOpa, KaTYIIKA WHIYKTUBHOCTH, KOH/IEHCATOpa OKa3aJI0Ch, YTO TOK
OTCTaeT OT HaNPsDKEHUSI Ha HEKOTOPBIH yroil. UTo MOXKHO cKa3aTh O XapaKTepe Harpy3Ku?

a) mpeo01agaeT eMKOCTHOE CONPOTHUBIICHHE;

0) mpeobnaaeT MHIYKTHBHOE COMTPOTHUBIICHHUE;

B) IIpeo0JialaeT aKTUBHOE CONPOTHUBIICHUE, @ HHIYKTUBHOE M EMKOCTHOE COTIPOTHBIICHHS PAaBHBI.

5. YKaxkuTe napamerp NepeMEeHHOr0 TOKa, OT KOTOPOTO 3aBUCUT EMKOCTHOE COIPOTHUBIICHHE.
a) IeficTByIoNee 3HaUSHUE HATIPSDKEHUS; 0) HavanbHas (haza TOKa,
B) 4aCTOTa IEPEMEHHOI0 TOKA; I') MAaKCUMaJIbHOE 3HaU€HHE TOKa.

6. Harpyska coenHeHa «3Be310i». B kakoM citydae TOK B HyJI€BOM MpoBoje paBeH 07?
a) IPU CHUMMETPUIHOHN HArpy3Ke; 0) Mpu HECUMMETPUYHOM Harpy3Ke.

7. B tpexdaznyro cets ¢ muHEHHBIM HanpsbkeHreM 220 B BkimouaroT TpexdaszHelil ABUraTeib, Kaxaas u3 0OMOTOK
KoToporo paccuutana Ha 127 B. Kak crenyer coeiMHUT OOMOTKH JBUTATEINS?

a) «TPEYTOIBLHUKOM; 0) «3BE370i»;

B) JIBUTATEJIb HEJIb3S BKJIIOYATH B 3Ty CETh; ') MOXKHO TPEYTOJIbHUKOM, MOYKHO 3BE310M.

8. YkaxxuTe MoJSIPHOCTH HANIPSDKEHUS Ha SMUTTEPE U KOJJIEKTOPE TPaH3UCTOpa TUMa N-p-n.
a) IJTIOC, TITIOC; 0) MHHYC, IIJTIOC; B) TUTIOC, MHUHYC; T') MUHYC, MUHYC.

9. DnekTpoap! (hOTOPE3UCTOPA BHIITOTHEHBI U3:
a) MeJIu; 0) IUTaTHHBL, B) )Kene3a;  I) cepeOpa.

10. K tpexdasnoii cetn ¢ nuHeliHbIM HampsokenreM 380 B monkiroueHa cuMMeTpUYHAs Harpy3ka, akTUBHOE CO-
MIPOTHUBJICHHUE KOTOpO# B Kaxkioh dasze 250 Om, a emxoctHoe 100 Om. Haiinute (ha3HbIe TOKM U HANPSOKCHHS TIPU

BKJIFOUCHUH HAI'PY3KU «TPCYT! OJILHUKOM)?
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MunucrtepcTBo Tpancnopta Poccuiickoii @enepauuu
DenepanbHOE AaTEHTCTBO KeJIe3HOI0POKHOT0 TPAaHCHOPTa
DenepanbHOe rocyIapcTBeHHOE 0I0KeTHOe 00pa3oBaTeIbHOe
yupexxaeHue BhIcIIero 00pa3oBaHus
«IIpuBOKCKUI TOCYIapCTBEHHbIH YHUBEPCUTET MyTel co001eHusD)

Paccmotpeno: JK3aMeHalIMOHHBII Ouiter Ne 14 YT1Bepxkaato:
Ha 3aceJaHUHU [IUKJIOBON KOMUCCHU MO JUCLUIITUHE HauansHuk yueOHoOro otraena
o0wenpoeccnoHalbHbIX 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. JIeHWE Ha TpaHCTOpPTe (TI0 BHIAM)
IIpencenarens LIK I'pynmsr

©.1.0.

B 3apanusax Nel-Ne9 HeoOxomumo BEIOpaTh MPaBUIIBHBIN OTBET, 3aITUcaTh OYKBY oTBeTa; B Nel(-pemuTh 3amauy.
1. B kakux ciydasx NpUXOAUTHCS IPUMEHATH MapajljieIbHOE COETUHEHNE KOHIEHCATOPOB?
a) JUTS TTOTydeHMs OOJBIIIX eMKOCTEH;
0) IS yImydIIeHus 3amaca MPOYHOCTH M30JSIINH KOHICHCATOPa;
B) JJIS TIOJIYYEeHUS Mol EMKOCTH.

2. B a1eKTpruYeCcKoi ceTH MOCTOSIHHOTO TOKA HAIPSDKCHUE Ha 3aKMMAaX MCTOYHMKA 3J1eKTposHepruu 35 B. Hamps-
KEHUE Ha 3aKkuMax noTpedutens 34 B. Onpenenuts NOTEpro HANPSHKCHUSI.
a) 1 %; 0) 2 %; B) 3 %; r) 4 %.

3. B anektpudeckylo 1enb MociIe0BaTeNbHO BKIIOUYEHBI TP pe3ucTtopa ¢ conporupienrneM 10 Om, 120 Om u 110
Owm. Hanpspkenne Ha Bxone 120 B. OnpenenuTe TOK B LIETIH.
a)40A; ©0)1A; BOSA; 1)2A.

4. CxeMa COCTOUT U3 OJTHOTO PE3UCTHUBHOIO 3JIEMEHTA ¢ conpoTuBieHueM R =55 Om. Hanpspkenue Ha e€ 3au-
Max u= 220 sin 628t. OnpenenuTe MOKa3aHWUs aMIEPMETPa U BOJIBTMETPA.

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

B) I=2,8 A, U=220 B; rnl=4A, U=156B.

5. Kongencarop emkocTero C MOAKIIIOUEH K UICTOYHHUKY CHHYCOMAAIBHOIO TOKa. Kak M3MEHUTCS TOK B KOHJIEHCA-
TOpE, €CJIN YaCTOTY CHHYCOUIAIbHOTO TOKa YMEHBIINTH B 2 pa3a?
a) YMEHBIIUTCS B 2 paza; 0) yBenuuutcs B 2 pa3a; B) YBEJMYHTCS B 4 pa3a; T) OCTaHETCS] HEM3MEHHOU.

6. Jlamnpl HakanmUBaHUSA C HOMUHAIBHBIM HampspkeHueM 127 B BkmowaroT B TpexdaszHyH CETh C HaNpPsHKCHHEM
127 B. OnpenenuTs CXeMy COSTUHEHUS JIaMII.
a) TPEXIPOBOTHON 3BE3]I0M; 0) 4EeThIPEXIPOBOHOMN 3BE3/101; B) TPEYTOJIHLHUKOM.

7. UeM NpUHIUINAIBLHO OTJIMYAETCS aBTOTpaHC(hOpPMATOPhI OT TpaHchopmaTopa?
a) MaJbIM KO3 GUIIMEHTOM TpaHCHOPMAITUH;

0) BO3MOKHOCTBIO H3MEHEHUS KO3 GUIMEeHTa TpaHChopMayy;

B) AJIEKTPUYECKUM COEIMHEHUEM MIEPBUYHON U BTOPUYHOM LETICH.

8. Kak m3MeHHTCs yacToTa BpallleHUs] MATHUTHOTO TIOJIS TIPH YBEIMYEHUH Tap IMOJFOCOB aCHHXPOHHOTO Tpexdas-
HOTO ABUrarens?
a) YBEITUIUTCS; 0) YMEHBITIUTCS; B) OCTaHETCSI IPEKHEN.

9. UTo siBrsieTca KaTOAOM BaKyyMHOTO (pOoTO3/IeMeHTa?
a) HUKEJTMHOBAs MPOBOJIOKA;

0) MmyIeHKa 13 TOJTYIIPOBOAHMUKOBOTO MaTepHaa;

B) TOHKHH CJIOH IIEIOYHO3EMEIBHOTO METalIa.

10. Uemy paBHO oOI1iee CONPOTUBICHUE TIeTTH U3 14 TOCIeI0BaTEIbHO COSTMHEHHBIX PE3UCTOPOB, €CIIA COMIPOTHB-
JieHue Kaxaoro u3 Hux Ha 30 OM Ooble MpeabIIyIero, a COMPOTURICHNE TiepBoro pesuctopa R;= 300 Om?

Haiinute HanpspkeHue Ha JecaToM pesuctope Ryg , ecnu HanpsbkeHue nutanus uenu 220 B.
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MunucrtepcTBo Tpancnopta Poccniickoii @enepauuu
DenepanbHOE AaTEHTCTBO KeJIe3HOI0POKHOT0 TPAaHCHOPTa
DenepanbHOe rocyIapcTBeHHOE 0I0KeTHOe 00pa3oBaTeIbHOe
yupexxaeHue BhIcIIero 06pa3oBaHus
«IIpuBOKCKUI TOCYIapCTBEHHbIH YHUBEPCUTET MyTel co001eHusD)

Paccmotpeno: JK3aMeHallMOHHBII Ouyer Ne 15 YT1Bepxkaato:
Ha 3aceJaHUHU [IUKJIOBON KOMUCCHU MO JUCLUIITUHE HauansHuk yueOHoOro otraena
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 MpaBHIILHBINA OTBET, 3aITUCaTh OYKBY oTBeTa; B Nol(-pemuts 3amady.

1. ITo kakOMy 3aKOHY MOKHO OIpPEIEIUTh CHIIY B3aUMOJCHCTBUSA 3apsa0B?
a) 3akoHy Oma; 0) 3akoHy Amrmepa;  B) 3akoHy J[xoymsa-Jleana; 1) 3akoHy Kynmona.

2. Kakoii crioco0 coeqHeHNs UCTOYHUKOB MTO3BOIISET YBEIMYUTH HAIPsDKEHUE?
a) IMOCIe0BaTEFHOE COeNMHEHNE; 0) mapaiebHOe COSUHEHNEe; B) CMENIaHHOE COSAMHEHUE;
') HM KaKOH M3 NIePEUUCIICHHBIX CTIOCOOO0B.

3. MouHocTh ABUraresns NOCTOSIHHOro Toka 2,6 kBt. Ilone3Has MomHOCTh, OTOaBaeMas B Harpysky, 2,2 kBT.
Ompenenute KII/[ nuraresms.
a) 0,8; 0) 0,74; B) 0,7; r) 0,84.

4. Kak u3MeHHUTCS COBHT (a3 MEXIy HAIpPsHKEHHEM M TOKOM Ha KaTyIIKe HHIyKTUBHOCTH, €CJI 00a e€ mapamerpa
(R u X)) onHOBpeMEHHO yBenu4aTcs B Tpu paza?

a) YMEHBIIUTCS B TP pa3a;  0) YBEIMUYHUTCS B TPH pa3a;

B) YMEHBILINUTCS B JIEBSTH pa3; T') HE H3MEHUTCS.

5. Kak u3meHuTcs mepuo]i CHHyCOMJaIbHOTO CUTHAJIA PU YMEHBIIIEHNH YacTOTHI B 2 pa3a’?
a) IepuoJ He U3MEHUTCS; 0) meproa yBeInuuTcs B 2 pasa;
B) MEPHOJ YMEHBIIUTCA B 2 pa3a; I') NEpUOJ] YBETUUUTCS B 4 pasa.

6.CuMMeTprYHas Harpy3ka coelMHeHa TpeyrolbHUKOM. [Ipu m3mMepenun Ga3zHoro ToKa aMIIlepMeTp ImoKasa -
20 A. Haiigute TOK B JMHEHHOM IpoBOE?
a)l0A; ©6)11,6 A; B)34,6 A; T1)20A.

7. O6MoTKH Tpex(a3HOTO reHepaTopa COSAMHEHBI «TPEyTrobHUKOMY. CKOJIBKO HEUTPAIBHBIX TPOBOJOB  ITOIXO-
IUT K TeHEepaTopy?

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

8.Kakoii pexum paboTel TpaHChOpMATOPa MO3BOJIAET ONPEAeUTh K03 puimeHT Tpancopmanuu’?
a) pexXuM Harpy3Ku; 0) pPEeXHM XOJIOCTOTO XO/1a;

B) PEXHUM KOPOTKOTO 3aMbIKAHUS; T) HU OJVH U3 NEPEUUCIICHHBIX.

9. YnpaBnsiemble BRIIPSIMHUTEIH BBITIONHSIIOTCS HA Oa3e:
a) TUOJIOB; 0) MOJIEBBIX TPAH3UCTOPOB, B) OUTIOJIIPHBIX TPAH3UCTOPOB; T') THPUCTOPOB.

10. K tpexdasznoii cetn ¢ nuHeitHbIM HanpsoxeHneM 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»?

[IpenonaBarens ®.1.0.

108




MunucrtepcTBo Tpancnopta Poccniickoii @enepauuu
DenepanbHOE AaTEHTCTBO KeJI€3HOI0POKHOI0 TPaHCHIOPTa
DenepanbHOe rocyIapcTBeHHOE 0I0KeTHOe 00pa3oBaTeIbHOe
yupexxaeHue BhIcIIero 00pa3oBaHus
«IIpuBOKCKUI TOCYIapCTBEHHbIH YHUBEPCUTET MyTel co001eHusD)

Paccmotpeno: JK3aMeHallMOHHBII Ouiter Ne 16 YT1Bepxkaato:
Ha 3aceJaHUHU [IUKJIOBON KOMUCCHU MO JUCLUIITUHE HauansHuk yueOHoOro otraena
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 3apanusax Nel-Ne9 HeoOxomumo BEIOpaTh MPaBUIIBHBIN OTBET, 3aITUcaTh OYKBY oTBeTa; B Nel(-pemuTh 3amauy.

1. Kakoli u3 0poBOAOB OJUHAKOBOTO CEYEHUS U3 OJHOTO U TOTO K€ MaTepuasa, HO pa3HOM JUIMHBI, MEHBIIIE Harpe-
BaeTCs IPU OJHOM U TOM e TOKe?

a) 006a MpoBOJa HArPEBAIOTCSI OJMHAKOBO;

0) TpoBO OOJIBINIEH IITHHEI;

B) IPOBOJ MEHBIIEH JIHHBL.

2.0npenenuts o0IIee COMPOTUBIICHHUE LIEMH MPH MapauleIbHOM COSANHEHUH 2-X MOTpeOHuTeNel, cConpoTUBIEHHE
KoTOpbIX 0 200 OMm?
a) 200 0m; ©6) 50 Om;  B) 400 Om; 1) 100 OMm.

3. Llens mepeMEHHOTO TOKa COJCPKUT JaMIy HaKalWBaHUS M KoHIeHcatop. Kak m3mensercs mo ¢ase TOokK H
HaIpsDKEHUE B STOW HETH?
a) TOK oTlepexaeT HallpshKeHre; 0) HalpsDKeHHE M TOK COBMAAAIOT 1O (a3e; B) HANpsDKEHHE OMEpekaeT TOK.

4. KonneHcartop eMKocTbi0 C MOAKIIOUEH K UCTOYHHUKY CHHYCOMAAIBHOrO ToKa. Kak M3MEHHTCS TOK B KOHZEHCA-
TOpe, €CIIM YaCTOTy CHHYCOHMIaJIbHOTO TOKa YMEHBIIUTH B 4 paza.
a) yMeHbIIUTCS B 4 paza;  0) yBenuuuTcs B 4 pa3a; B) yBeJIMUHTCS B 16 pa3; T') OcTaHETCS HEU3MEHHOM.

5. HanpsbkeHue Ha 3a)KHMax MENMHA C PE3UCTUBHBIM IIEMEHTOM HU3MeHsieTcs 1mo 3akoHy: u = 200 sin(314+45°).
Onpenenvrte 3aKOH M3MEHEHMSI TOKA B 11enH, ecii 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. JIunelinblli TOK paBeH - 3 A. PaccumnTaiite (a3Hblii TOK, €CJIM CUMMETPUYHAS HArpy3Ka COeIMHEHA «3BE3/I01».
a)3 A; 6) 5,19 A; B) 1,73A; r) 4,23 A.

7. ObMoTKH Tpex(a3HOTO TeHepaTopa COSAMHEHBI «3Be3/101». CKOJILKO TMHEWHBIX MTPOBOJIOB ITOJXOJUT K reHe-

paropy?
a) 3; 0) 4; B) 2; r) 6.

8. Kakum 00pa3oM 371eMEHTHI HHTETPATbHONH MUKPOCXEMBI COSTUHSIOT MEXIy CO00¥?
a) HaIbJICHUEM 30JI0THIX MM aIFOMUHUEBBIX JOPOXKEK Yepe3 OKHA B MaCKe;

0) maiikoil Ja3epHBIM JTyUIOM;

B) TEPMOKOMIIPECCHEH;

T') BCEMU MEPCUNCIICHHBIMU METOIaAMH

9. dyaknHMoHANBHKIH 0510k OBM npenHazHaueHHBIN 151 XpaHEeHUsI OCHOBHOTO MaccHBa HH(OpMAIIUK Ha3bIBAETCS:
a) OIepaTUBHOE 3alIOMHHAIOIIEE YCTPOMCTBO;,  0) YCTPOMCTBO yIpPaBICHMS;
B) apr(METHUECKOE YCTPOUCTBO; I') BHEIIHEE 3allOMUHAIOLIEE YCTPOHCTBO.

10.CuHycouIanbpHO U3MCHSIOIIMECS] ~ HANpPSDKCHUs — TPEJCTaBICHBI  CIEAYIOIIMMH  BBIPQKCHUSIMHU
u; = 150sin(314t + 45°), u, = 250sin(314t + 90°). Onpenenure Mpu MOMOLIM BEKTOPHOM AMArpaMmbl oOIee

HanpsbKeHue (IeHCTBYIOIee 3HAUCHHUE).
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MunuctepcTBo Tpancnopta Poccuiickoii @enepanun
DenepanbHOE AaTEHTCTBO KeJIe3HOI0POKHOT0 TPAaHCHOPTa
DenepanbHOe rocyIapcTBeHHOE 0I0KeTHOe 00pa3oBaTeIbHOe
yupexxaeHue BhIcIIero 00pa3oBaHus
«IIpuBOKCKUI TOCYIapCTBEHHbIH YHUBEPCUTET MyTel co001eHusD)

Paccmotpeno: JK3aMeHalIMOHHBII Ouiter Ne 17 YT1Bepxkaato:
Ha 3aceJaHUHU IIUKJIOBOM KOMUCCHU MO JUCLUIITUHE HauansHuk yueOHoOro otraena
o0wenpoeccnoHanbHbIX U MaTeMaTH- OI1.02. DyIeKTPOTeXHHKA U JIEKTPOHUKA ®.11.0.
YEeCKUX TUCLMIUIMH JUI CHIELIMANbHOCTU « » 20 T
IIporokon Ne 23.02.01 Opranuzaius NepeBo30K 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 npoBoNOYHON criupaliv, COMPOTUBIEHHE KOTOpOoil B HarpeToM coctostHuu 20 OM, teuet Tok - 0,5 A. Kakoe
KOJINYECTBO TEIIOTH! BBLACIHUT CIUPATb 32 4 MUHYTHI?
a) 20 Ix; 0) 2,4 x/x; B) 1,2 x/lx.

2. B snekTpuuecKyo Lenb MapamieIbHO BKIIOYEHBI ABa pe3uctopa ¢ conpotusieHueM 10 Om u 50 Om. Hamps-
»kenue Ha Bxoje 120 B. Onpenennrte TOK Ha HEPa3BETBICHHOM YYaCTKE.
a)28A; ©0)2A; B)144A; 1) 05A.

3. [Ipu xakoM HamNpsHKCHUU BBITOJHEE IMEPEaBaTh MICKTPUUSCKYIO SHEPTHIO B JIMHUU DJICKTpOIIepenad Mpu 3a-
JTAHHOM MOIITHOCTH?

a) MOHIKEHHOM;  0) TOBBIIIEHHOM;  B) 0€3pa3Nu4HO; T) 3Ha4YeHWe HanpspkeHus yrepxkaeHo [[OCTom.

4. AMIITUTYIa CHHYCOUIanbHOTO HanpspkeHus 220 B, HadanbHas daza @o= - 30°, yacrora 50 . 3anumuTe ypas-
HEHUE MTHOBEHHOTO 3HAYECHUSI ATOTO HAIPSHKEHHS.

a) u=220 cos(-30t); 6) u=220sin (50t - 30°);

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

5. Kak U3MEHUTCS MHIYKTUBHOE COTPOTURIICHUE C YMEHBIIICHUEM YaCTOThI?
a) He U3MEHUTCS, 0) YMEHBIIUTCS; B) YBEIHYUTCS.

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 acMHXpOoHHOro nBurarens 1250 o6/muH. YacToTa BpameHHS poTopa
1200 06/mMuH. Onpee/uTh CKOJIbKECHHE.
a) 40; 0) 0,4; B) 4; r) 0,04.

8. Y cumoBoro ogHoda3Horo Tpancopmaropa HoOMHUHAIBHOE HampsbkeHue Ha Bxoae 4000 B, na Beixome 200 B.
Onpenenuts K03 dunreHT Tpanchopmanum.

a) 20; 0) 0,05; B) 5; r) 200.

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

10. Haiinure BBIpa)kKeHUE JUISI MTHOBEHHOT'O 3HAYCHISI TOKA B IIEMHU C KOHIEHCATOPOM eMKOCThI0 C=2 MK®D, KOTO-
PBIN TOJIKITIOYEH K NCTOYHHUKY MepeMeHHoro HanpspkeHus 220 B, vactoroit 50 .
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MunuctepcTBo Tpancnopta Poccuiickoii @enepauuu
DenepanbHOE AaTEHTCTBO KeJIe3HOI0POKHOT0 TPAaHCHOPTa
DenepanbHOe rocyIapcTBeHHOE 0I0KeTHOe 00pa3oBaTeIbHOe
yupexxaeHue BhIcIIero 00pa3oBaHus
«IIpuBOKCKUI TOCYIapCTBEHHbIH YHUBEPCUTET MyTel co001eHusD)

Paccmotpeno: JK3aMeHalIMOHHBII Ouiter Ne 18 YT1Bepxkaato:
Ha 3aceJaHUHU [IUKJIOBON KOMUCCHU MO JUCLUIITUHE HauansHuk yueOHoOro otraena
o0wenpoeccnoHalbHbIX 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. JIeHWe Ha TpaHCTOpTe (TI0 BHIAM)
IIpencenarens LIK I'pynmsr

©.1.0.

B 3amanmsax Nel-Ne9 mHeo6xommumo BEIOpaTh MPaBUIIbHBINA OTBET, 3amUcaTh OYKBY oTBeTa; B Nol(-pemuTs 3amady.

1. MomHocTh ABUTATENS TOCTOSSHHOTO Toka 1,65 kBT. [lonesnas MomHoOCTh, OTAaBaeMasi B Harpysky, 1,25 xBT.
Omnpenenute KII/[ nBurarens.
a) 0,8; 0) 0,76; B) 0,6; r) 0,83.

2. Tpu pesucropa: R;=50m, R,=5 Om, R3=10 OmM coeauHeHbl NOCIEIOBATENBHO U BKIIOYECHBI B 3JIEKTPUUECKYIO
ceTb. Ecnu HanpsbkeHue Ha pesuctope Ry paHo 10B, To HanpsbkeHHE 3IEKTPUUECKON CETH PaBHO:
a) 10 B; 0) 20 B; B) 30 B; r) 40 B.

3. IIpu nocrietoBaTeIbHOM COCAMHEHUH PE3UCTOPA, KaTYIIKN WHIYKTHBHOCTH, KOHJIEHCATOpa OKA3aJI0Ch, YTO TOK
coBHajaer 1o ¢ase ¢ HanpsbkeHHeM. UTo MOXKHO CKa3aTbh O XapaKTepe Harpy3ku?

a) mpeo01agaeT eMKOCTHOE CONPOTHUBIICHHE;

0) mpeobnaaeT MHIYKTHBHOE COMTPOTHUBIICHHUE;

B) IIpeo0J1alacT aKTUBHOE CONPOTHUBIICHUE, @ HHIYKTUBHOE 1 EMKOCTHOE COTIPOTHBIICHHS PAaBHBEI.

4.Kartymka ¢ MHIYKTUBHOCTBIO L MOJKIIOUEHA K HCTOYHHKY CHHYCOMIAILHOIO HanpspkeHust. Kak n3MeHuTcs: Tok
B KaTyIIKe, €CJIM YacTOTa UCTOYHHUKA YBEIHUYHUTCS B 4 paza?
a) YMEHbBIIUTCS B 4 paza; 0) yBenuuntcs B 4 pa3a; B) yBenWuHTCsA B 16 pa3;  T) HE U3MEHUTCS.

5. Onpegenurte nNepuoj CUrHaja, €clid 4acToTa CuHycouAanbHoro Toka 200 I'm.
a) 200 c; 0)1c; B) 0,005 c; r)20cC.

6. JIuHelHbIN TOK paBeH - 5 A. PaccumnTaiite da3HbIi 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 paccuutana Ha 127 B. Kak cnexyeT coennHUTh OOMOTKYM JBHTATENS?

a)«TPEYTrOILHUKOM; 0) «3BE310M»; B) JBUTATEIh HEJIB3s BKJIFOYATH B 3Ty CETh;

T') MOJKHO TPEYTOJIbHUKOM, MOXKHO 3BE3/10M.

8. DHeKTpoHHBIE yCTpoiicTBa, MpeoOpa3youIie NOCTOSHHOE HANPsDKEHUE B HANIPsDKEHHE TIEPEMEHHOE, Ha3bIBAIOT-
CsL:
a) BBINPSIMUTEIISIMUY; 0) WHBEpTOpaMH; B) CTaOMJIUTPOHAMU; r) QpuIbTpamu.

9. B moJieBbIX TPaH3UCTOPAX AIEMEHT, K KOTOPOMY JBUXKYTCS 3apsiJibl HA3bIBACTCS:
a) CTOK; 0) MCTOK; B) 3aTBOD; T') KaHaJ C BBICOKOI MPOBOIMMOCTBIO.

10. Kakast MOIITHOCTh pacXxoayeTcst B COeIMHUTENBHBIX MPOBOJAaX, €CIIM HamlpshDKeHne Ha Harpyske 225 B, a Tok B

menu 20 MA? DnekTprueckas 1enpb nojakiaodeHa kK uctounuky ¢ J/1C E =250B u BHyTpeHHHM COTIPOTHBICHHEM
le= 50 Om.
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MunucrtepcTBo Tpancnopta Poccuiickoii @enepanuu
DenepanbHOE AaTEHTCTBO KeJIe3HOI0POKHOT0 TPAaHCHOPTa
DenepanbHOe rocyIapcTBeHHOE 0I0KeTHOe 00pa3oBaTeIbHOe
yupexxaeHue BhIcIIero 00pa3oBaHus
«IIpuBOKCKUI TOCYIapCTBEHHbIH YHUBEPCUTET MyTel co001eHusD)

Paccmotpeno: JK3aMeHallMOHHBII Ouiter Ne 19 YT1Bepxkaato:
Ha 3aceJaHUHU [IUKJIOBON KOMUCCHU MO JUCLUIITUHE HauansHuk yueOHoOro otraena
o0enpoeccnoHallbHbIX 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. JIeHWEe Ha TpaHCTOpTe (TI0 BHIAM)
IIpencenarens LIK I'pynmsr

©.1.0.

B 3amanusix Nel-Ne9 HeoOxouMo BEIOpaTh MpaBHIILHBIA OTBET, 3aITMCaTh OYKBY oTBeTa; B Nol(-pemuts 3amady.

1. Onpenenute CONPOTUBIICHHUE JIAMIIBI HAKAIUBaHUs, eclid Ha Hel HanucaHo 50 Bt u 220 B.
a) 597 Owm; 6) 759 0Om;  B) 975 Owm; r) 968 Om.

2. JIBa ucrtouHuka umerot oguHakoBbie 1C U TOKU, HO pa3Hble BHYTPEHHHUE CONPOTUBICHUA. Kakoll u3 UCTOYHU-
KoB nMmeeT MeHpimmin KIT/(?

a) KII/] u"CTOYHUKOB paBHBI,

0) MICTOYHHK C MCHBIIMM BHYTPEHHUM COTNIPOTHUBICHUEM;

B) HCTOYHHK C OOJIBIINM BHYTPEHHHM COIIPOTHBIICHHUEM.

3. Onpenenuth 00II€e COMPOTUBIICHUE LIS MTPH MapaUICIbHOM COCIMHCHUH 2-X TIOTPeOUTENeH, CONPOTUBICHHE
KOTOpbIX 10 40 OM?
a) 20 Owm; 0) 80 Owm; B) 10 OmM; r) 4 Om.

4. TTonnas noTpedsieMass MoutHOCTh Harpy3ku S= 180 kBA, a aktuBHas momHocTs P= 150 kBt. Onpenenure ko-
3¢ (HUIMEHT HArpy3KH.
a) cos ¢=0,75; 0) cos ¢ = 0,38; B) cos @ =0,57; 1) cos ¢=0,83.

5. Kak u3menurcs capur ¢a3 Mexay HalpsbKEHHEM U TOKOM Ha KaTyIIKe MHAYKTHBHOCTH, eciii 00a e€ mapamerpa
(R u X\ ) omHOBpeMeHHO yBenuvarcs B 4 pa3a?
a) yMeHbIIUTCA B 4 paza; 0) yBeIWuuTcs B 4 pa3za; B) YMEHBIIUTCS B 2 pa3a; I') HE H3MEHUTCS.

6. CummMeTrpryHas Harpy3ka COEIMHEHa «3Be3noi». JluneitHoe HampsbkeHue paBHo 220 B. Haiinute ¢asnoe
HaIpspKEeHUeE.
a) 127 B; 0) 220 B; B) 380 B.

7. HactoTa BpallleHUSI MarHUTHOTO TOJs acuHXpoHHOoro asuratens 900 o6/mun. YactoTta BpamieHus potopa850
00/MuH. OTNpeneauTh CKOJIbKCHHE.
a) 55; 0) 0,55; B) 5,5; r) 0,056.

8. M3mepuTenbHbIi TpaHCchOpMaTOp TOKa MMeET 0OMOTKH ¢ yuciioMm BUTKOB 20 u 120. Onpeaenuts ero ko3ddu-
UEHT TpaHCcHOpMaIIHY.
a) 60; 0) 0,17; B) 140; r) 100.

9. CKOJIBKO p-n TIEPEXOJ0B Y OUITOISIPHOTO TpaH3UCTOpa?
a) OJluH; 0) nBa; B) Tpu; I') 4eThIpe.

10. K tpexdasznoii cetn ¢ nuHeitHbIM HanpsxeHneMm 380 B moaxmrodeHa cuMMeTpuyHas 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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MunucrepcTBo Tpancnopta Poccuiickoii @enepanun
DenepanbHOE AaTEHTCTBO KeJIe3HOI0POKHOT0 TPAaHCHOPTa
DenepanbHOe rocyIapcTBeHHOE 0I0KeTHOe 00pa3oBaTeIbHOe
yupexxaeHue BhIcIIero 00pa3oBaHus
«IIpuBOKCKUI TOCYIapCTBEHHbIH YHUBEPCUTET MyTel co001eHusD)

Paccmotpeno: JK3aMeHalIMOHHBII Ouiter Ne 20 YT1Bepxkaato:
Ha 3ace/laHU1 LUKJIOBOH KOMHCCHH IO IMCUUIUTIHE HauansHuk yueOHoOro otraena
o0wenpoeccnoHanbHbIX U MaTeMaTH- OI1.02. DyIeKTPOTeXHHKA U JIEKTPOHUKA ®.11.0.
YECKUX JUCLUIIHH JUIS CTICIIMAIBHOCTH « » 20 T
IIporokon Ne 23.02.01 Opranusanysi epeBO30K U yIpas-
oT«__ » 20 1. JIeHWEe Ha TpaHCTOpTe (10 BHIAM)
IIpencenarens LIK I'pynmsr

©.1.0.

B 3apanusax Nel-Ne9 HeoOxomumMo BEIOpaTh MPaBUIIBHBIN OTBET, 3aITUcaTh OYKBY oTBeTa; B Nel(-pemuTh 3amauy.
1. Kakoe 13 npuBeIEHHBIX YTBEPKICHUNH HE COOTBETCTBYET MOCIIEIOBATEIHPHOMY COCIMHEHUIO BETBEH MPH MOCTO-
SIHHOM TOKe?

a) TOK BO BCEX DJIEMEHTaX IENH OJHMHAKOB;
0) HaNpsHKEHKUE Ha 3a)KMMax I PaBHO CYMME HAIIPsDKEHUH Ha BCEX €ro yyacTKax;
B) HaNpsDKEHHE Ha BCEX DIEMEHTaX e OJUHAKOBO M PABHO IO BETMYHNHE BXOAHOMY HAPSKEHHIO.

2. Onpenenuth TOK ls, MOAXOIAIIMIA K Y31y LIEMH MOCTOSHHOTO TOKA, €CJIM TOKU B BeTBIX: |y = -4 A, I, =2A,
I;3=6A,1,=-5A.
a) 17 A; 0)1A; B)8A; r) -4 A.

3. B snexTpuueckyto 1ens napauiebHO BKIIIOUEHEI JBa pe3ucTopa ¢ conporusieHueM 25 Om u 40 Om. Hampsixe-
Hue Ha BxoJzie 200 B. Onpenenute TOK B KaXIOM PE3UCTOPE.
a)8Au0,2A; 06)8AwuSA; B)0,125Aun02A; 1) 0,125AuSA.

4. YkaxuTe mapaMeTp NEPEeMEHHOro ToKa, OT KOTOPOro 3aBHUCUT MHIYKTUBHOE COIPOTUBIIEHNE KATYIIKH.
a) JeHCTBYIOIIEE 3HAUCHUE TOKa;  0) HavyasbHas (as3a TOKa; B) MEPHOJ IEPEMEHHOT'0 TOKa,
') MaKCHMaJIbHOE 3HAYEeHUE TOKA.

5. Llenb IepeMEHHOTO TOKa COAEPXHT KaTYIIKy MHAYKTUBHOCTH. Kak m3MmeHseTcs mo ¢a3e TOK M HamlpsDKEHHE B
3TOM Henu?

a) TOK oTepexaeT HaIllpsHKeHUE Ha Yro T/2;

0) HanpsHKEHHE U TOK COBMAJIAIOT 1O (asze;

B) HallPsHKEHHE OIEPEKaeT TOK Ha yroi /2.

6.KakoBo cooTHoIIeHNe Mexay (a3HBIMH M JHMHEHHBIMU HANpSHKEHUSMH IIPU COCAMHEHUH NOTpeOuTenel iek-
TPOIHEPTUH «3BE3]101».
a)U,=Uy;  0)U,=Uy/1,73; B) Uy =0,578U,.

7. CuMMeTpUYHasl Harpy3Ka COeMHEHa «TpeyrodsHuKomM». [Ipu u3mepennn ¢azHOro Toka aMIepMeTp IMokaszal -
8 A. Uemy OyzaeTr paBeH TOK B JMHEHHOM MPOBOJIE?
a) 4,62 A; 06) 13,84 A; B8 A; 1)11,28A.

8. Kak m3MeHHTCs YacToTa BpallleHUss MATHUTHOTO TIOJIS IPH YMEHBIIICHUH TIap IMOJIF0COB aCHHXPOHHOTO Tpexdas-
HOTO aBurareis?
a) YBEITUIUTCS; 0) YMEHBIITUTCS; B) OCTAHETCS MPEKHEH.

9. K kakoii crenieHn MHTErpalMi OTHOCSATCSI HHTETPalbHbIE MUKPOCXEMBI, cojepxamiie 80 JTOrnIeckux dJIeMeH-
TOB?
a) Mayiol;  0) cpeaHeH; B) BBICOKOI; T') CBEpXBBICOKOM.

10. Uemy paBHO oOI1iee CONPOTUBICHUE TIeNH U3 12 TIOCIIeI0BaTeIbHO COSTMHEHHBIX PE3UCTOPOB, €CIIH COTIPOTHB-
JieHue Kaxaoro u3 Hux Ha 20 OM OoJbllie MPEeabIIyIIero, a CONpPOTHBICHUE MepBoro pesucropa R;=100 Om?

Haiitn HampspkeHne Ha OMUHHAALATOM pe3uctope Ry, ecniu HanpsbkeHue nutanus uenu 220 B.
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MunucrtepcTBo Tpancnopta Poccniickoii @enepauuu
DenepanbHOE AaTEHTCTBO KeJIe3HOI0POKHOT0 TPAaHCHOPTa
DenepanbHOe rocyIapcTBeHHOE 0I0KeTHOe 00pa3oBaTeIbHOe
yupexxaeHue BhIcIIero 00pa3oBaHus
«IIpuBOIKCKUI TOCYIapCTBEHHbIH YHUBEPCUTET MyTell cO001eHn s

Paccmotpeno: JK3aMeHalMOHHBIH Ouwiter Ne 21 YT1Bepxkaato:
Ha 3aceJaHUHU [IUKJIOBON KOMUCCHU MO JUCLUIITUHE HauansHuk yueOHoOro otraena
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 HeoOxomumMo BEIOpaTh MpaBHIILHBIA OTBET, 3aITUcaTh OYKBY oTBeTa; B Nol(O-pemuts 3amady.

1. ITo kakOMy 3aKOHY MOYKHO OIPEIEIUTh CUILY, C KOTOPOH MarHUTHOE MOJI€ AEUCTBYET HA NPOBOAHUK C TOKOM?
a) 3akoHy Oma; 0) 3akoHy Amriepa; B) 3akoHy Jlkoyms-Jlenma; ) 3akony Kynona.

2. B snexkTpuyeckoil cxeme ABa PE3UCTHUBHBIX AJNEMEHTA COCAUHEHBI OCIECA0BATENIbHO. UeMy paBHO HANpPSKEHUE
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 coeimHeHNs! HICTOYHUKOB TIO3BOJISIET YBEINIUTh HANIPSDKEHUE?
a) MOCIIeI0BaTENbHOE COCUHEHNE; 0) MapayielbHOe COCUHEHNE; B) CMEIIAHHOE COCTUHEHMUE;
') HY KaKOH M3 NIePEUUCIICHHBIX CTIOCOOO0B.

4. Cxema COCTOUT U3 OJHOrO PE3UCTUBHOIO 3jeMeHTa ¢ conpotuBieHueM R = 220 Om. Hanpsbxenue 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. CuMMeTpHuyHas Harpy3ka COeJIMHEHa «TpeyrojbHuKoMy. JInHeitHoe Hanpsbkenue paBHo 380 B. Hatigure dhas-
HOE HamnpsHKEHME.
a) 127 B; 0) 220 B; B) 380 B.

6. Harpyska coeuHeHa «3Be310i». B kakoM citydyae TOK B HyJeBOM MpoBojie paBeH 07
a) IpY CUMMETPHYHOHN HarpysKe; 0) npu HECUMMETPUYHOM Harpyske.

7. Ilpu kakux 3HaueHHUSIX Kodduimenta rpanchopMalny 1enecoodpa3Ho NPUMEHITh  aBTOTPaHCPOPMATOPHI?
a)k>1; 0)k<1; B) k<2; T') HE IMeeT 3HAUCHHS.

8.VmpasisieMble BBIPSMHUTENN BHITIOJTHSIOTCS Ha Oase:
a) AMO/I0B;,  0) TOJIEBBIX TPAH3UCTOPOB; B) OMIIOJIIPHBIX TPAH3UCTOPOB; I') THPHUCTOPOB.

9. Uro sBisieTcst KaTOJOM BaKyyMHOTo (poTo3memenTa’?
a) HUKEJIMHOBAs MPOBOJIOKA;

0) TIeHKa U3 NOJIYHNPOBOAHMKOBOIO MaTepuaa;

B) TOHKHH CJIOH IIEIOYHO3EMEHOTO METala.

10. K tpexdasnoii cetn ¢ nuneliHbIM HampsokenreM 380 B monkiroueHa cMMMeETpUYHAsI Harpy3Ka, aKTUBHOE CO-

MIPOTUBJIEHNE KOTOpOoH B Kaxaon (aze 260 Owm, a emkoctHoe 130 Om. HaiiTu (a3Hble TOKM U HAIpsLKEHUS TpU
BKJTFOUEHUH Harpy3KHu «3Be370N»?
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MunucrtepcTBo Tpancnopta Poccniickoii @enepauuu
DenepanbHOE AaTEHTCTBO KeJIe3HOI0POKHOT0 TPAaHCHOPTa
DenepanbHOe rocyIapcTBeHHOE 0I0KeTHOe 00pa3oBaTeIbHOe
yupexxaeHue BhIcIIero 00pa3oBaHus
«IIpuBOKCKUI TOCYIapCTBEHHbIH YHUBEPCUTET MyTel co001eHusD)

Paccmotpeno: JK3aMeHaMOHHBIH Outer Ne 22 YT1Bepxkaato:
Ha 3aceJaHUHU [IUKJIOBON KOMUCCHU MO JUCLUIITUHE HauansHuk yueOHoOro otraena
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 3amanusix Nel-Ne9 HeoOxomumMo BEIOpaTh MpaBHIILHBIA OTBET, 3anMcaTh OYKBY oTBeTa; B NelO-pemuth 3amady.

1. B snekTpuueckyro Lenb MOCIEA0BATEIRHO BKIKOYEHBI ABa pe3ucTopa ¢ comporuBieHueM 10 Om u 50 Owm.
Hanpsixenue Ha Bxoge 120 B. Onpenenure Tok B nenu.
a)0,5A; 0)2A; B)144A; r)4 A.

2. Kakoe u3 npuBeJEHHBIX YTBEPKACHUN HE COOTBETCTBYET NAapAIJICIbHOMY COCIUHEHUIO BETBEH NpU MOCTOSHHOM
TOoKe?

a) TOK B MOJBOJSIIEH IIEMTH PaBeH CyMME TOKOB BO BCEX AJIEMEHTAX IIEIH;

0) HampspKEeHHUE Ha 3a)KMMax LeTd PaBHO CyMMe HamlpsDKEHUH Ha BCEX €ro ydacTKax;

B) HaIIpsKEHUE Ha BCEX JJIEMCHTAX LS OJJMHAKOBO U PaBHO I10 BEJIMYHUHEC BXOAHOMY HAIIPSKCHUIO.

3. DnekTpuyeckoe conportupieHue yenoBeueckoro tena 3000 Om. Kakoil TOK mNpoXOoAUT Yyepe3 HEro, €ClId YEIOBEK
HaxoJWTCA oA HanpsbkeHuem 127B7?
a) 19 MA; 0) 42 MA; B) 23,6 MA; r) 50 MA.

4. 1lenb mepeMEHHOTO TOKa COACPKUT pe3uctop. Kak namensercs 1o (¢ase TOK U HaNpsDKeHUE B 3TOU 1enu?
a) TOK oIepexaeT HallpsHKeHUE Ha Yro T/2;

0) HanpsDKEHHE M TOK COBIAAAIOT 10 da3se;

B) HaIPsDKEHUE OTIEPEeXaeT TOK Ha yroi /2.

5. Kak U3MEHUTCS €MKOCTHOE COMPOTHBIICHHE C YBEIMYCHUEM YacTOTHI B 5 pa3?
a) He U3MEHUTCS, 0) YMEHBIIUTCS B 5 pa3; B) yBEIUYUTCS B 5 pa3; T) yMEHBIIHUTCA B 25 pas.

6. CumMeTprYHasl Harpy3Kka coeIMHeHa «TpeyrojbHUKoMy. JInHelHoe Hampspkenue paBHO 220 B. Haiiaure das-
HO€ HarpspKkeHue?
a) 127B; 6)220B; B)380B.

7. Yacrora BpallleHUS MarHUTHOTO MOJisA acMHXpoHHOro asurarens 1300 o6/muu. YacToTa BpalieHHs poTopa
1250 06/MuH. OnpeieuTh CKOIbXEHHE.
a) 40; 0) 0,38; B) 4; r) 0,038.

8. CKONBKO p-n MEpexo]I0B y TUpUCTOpA?
a) OJIVH; 0) nBa; B) TPH;  T) YeTHIpE.

9. In1s BRIIPSAMIIEHUS TIEPEMEHHOTO HANPSIKEHUS TPHUMEHSIOT:

a) onqHO(a3HbIE BRIIPSAMUTENH; 0) MHOTO(a3HbIe BHIIPSIMUTEIN;
B) MOCTOBBIE BBIITPSIMHUTEIH; T') Bce IIepeUrCIICHHBIE.

10.CuHyCOHIANTBEHO U3MEHSIONIHECS TOKH MPEICTABICHBI CICAYIONIMME BhipaxeHnusmu 1;=0,8sin(314t+30°),
i,=1,6sin(314t+60°). Onpeaennre My MTOMOIIH BEKTOPHOM THArpaMMBI OOIIHH TOK (IeHCTBYIOIIEE 3HAUECHIE).

[IpenonaBarens ®.1.0.

115



MunucrtepcTBo Tpancnopta Poccniickoii @enepauuu
DenepanbHOE AaTEHTCTBO KeJIe3HOI0POKHOT0 TPAaHCHOPTa
DenepanbHOe rocyIapcTBeHHOE 0I0KeTHOe 00pa3oBaTeIbHOe
yupexxaeHue BhIcIIero 00pa3oBaHus
«IIpuBo/AKCKHI TOCYIaPCTBEHHbIH YHUBEPCUTET MyTel co001IeHusD)

Paccmotpeno: JK3aMeHaMOHHBIH Omiter Ne 23 YT1Bepxkaato:
Ha 3aceJaHUHU [IUKJIOBON KOMUCCHU MO JUCLUIITUHE HauansHuk yueOHoOro otraena
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 MpaBHIILHBINA OTBET, 3aITMCaTh OYKBY oTBeTa; B Nol(-pemuts 3amady.

1.Kakoii u3 npoBOOB OJMHAKOBO AMAMETPA U JUIMHBI MEHBIIE HATPEBAECTCSI — MEIHBIN WM CTAIBHON MIPU OJHOU U
TOH Xe cuiie Toka? Y IeabHOE CONPOTUBIeHUE Meau - 1,7 - IO'BOM-M, cramu - 12 - 10°0mm.

a) MEJIHBIN; 0) cTanbHOIi; B) 00a IpOBO/Ia HarpeBaIOTCA OJUHAKOBO;

I') HU KaKoH 13 IPOBOAOB HE HArpeBaeTcs.

2. B anexTpudeckyro 1enb mapamuiebHO BKIIOYECHBI JBa pe3uctopa ¢ conpotusienuem 20 Om u 50 Om. Hamps-
»keHue Ha Bxoje 140 B. Onpenenurte TOK Ha HEPa3BETBICHHOM y4acTKe.

a)4 A; 0)2A; B) 9,8 A; r) 20 A.

3. Onpeaenuth CONPOTUBIICHHUE JIAMITHI HAKAJIMBAHUS , €CITM Ha Hell Hamucano 25 Bt u 220 B
a) 1936 Owm; 0) 0,110m;  B) 19,36 Om; r) 11000m.

4. lleb mepeMEHHOT0 TOKa COACPKUT KOHZIeHcaTop. Kak uamensercs mo (asze TOK U HanpspKeHUe B 3TOH 1enu?
a) TOK OTepekaeT HaNpsHKeHHe Ha Yrol 1/2;

0) HanpsHKEHME U TOK COBMAJIAIOT 1O (hasze;

B) HaIlPSHKEHHE ONEPEKAET TOK Ha Yroil 1t/2.

5. Kak U3MEHUTCS MHIYKTUBHOE COTIPOTUBIICHUE C YBEIIMYCHUEM YaCTOTHI?
a) He U3MEHUTCS;, 0) YMEHBIIIUTCS; B) YBEIHMYUTCS.

6. OOMOTKH Tpex(a3HOTO reHepaTopa COeANHEHbBI «TPEYTroJbHUKOM». CKOJIBKO JIMHEHHBIX MPOBOIOB IMOIXOAUT
K reseparopy?
a) 3; 0) 4; B) 2; r) 6.

7. Y cunoBoro onHohazHoro TpaHcopmaTopa HOMUHAJIbHOE HampsbkeHue Ha Bxoae 4000 B, Ha Brixome 220 B.
Onpenenuts K03 duireHT Tpanchopmanuy.
a) 180; 0) 0,055;  B) 18; r) 5,5.

8.YKakuTe NOJISIPHOCTH HANPSDKEHUS HA SMUTTEPE U KOJJIEKTOPE TPaH3HCTOpa TUMa p-N-p.
a) IJIIoC, IUTI0C;  0) MHUHYC, TUTIOC; B) TUTIOC, MUHYC; T') MUHYC, MUHYC.

9. K kakoil cTenieHr UHTErpaluiil OTHOCSATCS UHTErPaIbHbIE MUKPOCXEMBI, cofepskainue 1200 1oruueckux 3nemMeH-
TOB?

a) Mmajioii;  0) cpemHei; B) BBICOKO; T') CBEPXBBICOKOIA.

10. HaiimuTe BBIpaskeHHE JIJIT MTHOBEHHOT'O 3HAYCHHS TOKA B IIETIH C KAaTYIIKOW HHIYKTUBHOCTRIO L = 0,6 I'H, KO-
TOpas MOJKII0YeHa K NCTOYHHUKY TlepeMeHHoro HanpspxeHust 220 B, vactortoi 100 [,
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MunucrtepcTBo Tpancnopta Poccniickoii @enepauuu
DenepanbHOE AaTEHTCTBO KeJIe3HOI0POKHOT0 TPAaHCHOPTa
DenepanbHOe rocyIapcTBeHHOE 0I0KeTHOe 00pa3oBaTeIbHOe
yupexxaeHue BhIcIIero 00pa3oBaHus
«IIpuBOKCKUI TOCYIapCTBEHHbIH YHUBEPCUTET MyTel co001eHusD)

Paccmotpeno: JK3aMeHaAlIMOHHBII Ouiter Ne 24 YT1Bepxkaato:
Ha 3aceJaHUHU [IUKJIOBON KOMUCCHU MO JUCLUIITUHE HauansHuk yueOHoOro otraena
o0wenpoeccnoHanbHbIX U MaTeMaTH- OI1.02. DyIeKTPOTeXHHKA U JIEKTPOHUKA ®.11.0.
YEeCKUX TUCLMIUIMH JUI CHIELIMANbHOCTU « » 20 T
IIporokon Ne 23.02.01 Opranusaryst epeBo30K U yrpas-
oT«__ » 20 1. JIeHWEe Ha TpaHCTOpTe (10 BHIAM)
IIpencenarens LIK I'pynmsr

©.1.0.

B 3amanusix Nel-Ne9 HeoOxomumMo BEIOpaTh MpaBHIILHBIA OTBET, 3aITUCaTh OYKBY oTBeTa; B Nol(-penruts 3amady.

1. Kakoii U3 0poBOOB OAMHAKOBOTO CEYECHHS U3 OJHOIO U TOTO K€ MaTepHalia, HO pa3HOU JUIMHBI, CUIbHEE HArpe-
BaeTCs IPU OJHOM U TOM e TOKe?

a) 006a MpoBOJa HArPEBAIOTCSI OJMHAKOBO;

0) cuibHEee HarpeBaeTcs MPOBO/ OOBIIEH JUTHHEL,

B) CHJIbHEE HAarpeBaeTCs MPOBOJ MEHBIIIEH JIIMHBL.

2. CKOJBKO HIECTHUBOJIBTOBBIX JAMIIOUYEK HEOOXOJUMO B3ATh AJISl €IOYHON THUPISHIBIL, €CJIM HaNpsDKEHHE CeTH
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) 1250mM; 1)250M.

4. llens MEepeMEHHOTO TOKA COJACPIKUT PE3UCTOP M KaTylnky. Kak u3MeHsiercs mo (a3e TOK ¥ HanpsbKEHWE B TOM
nenu?
a) TOK OIEPEKaeT HANPsDKEHUE; 0) HANPSHKEHHE W TOK COBMAJIAIOT 1O (ha3e; B) HANPSIKEHHUE ONEPEKAET TOK.

5. B tpexdaznyto cets ¢ muHeitHpIM HanpspkeHHeM 380 B BurrouaroT Tpexga3HbIid JBUTATENb, KOKIas 13 0OMOTOK
Kotoporo paccuntana Ha 220 B. Kak cnexyer coemuHUTE 0OMOTKH JBUTATEIIS?

a) «TPEyroJIBLHUKOMY; 0) «3Be310i»;  B) ABUTATENb HEJb3s BKIIOYATh B 3Ty CETh;

') MOXHO TPEYTOJIbHUKOM, MOKHO 3B€3/10H.

6. B cummMerpuuHOii TpexdazHoH 1enu JuHeHbI ToK 7 A. Paccunraiite (a3Hblid TOK, €M Harpy3Ka cOeANHEeHa
«TPEYrOJIBHUKOM).
a) 12,11 A; 06)4,05A; B)3,8A; 1)4,96A.

7. K uemy npuBoauT oOpbIB BTOPUYHOH LIENH TpaHchopmaTopa Toka?
a) K KOPOTKOMY 3aMbIKaHHIO; 0) K peXUMy XOJIOCTOTO X0/1a;
B) K IOBBINICHUIO HANIPSDKEHUS; T') K MOJOMKE TpaHchopmaTopa.

8. Kak Ha3bIBArOT CpeTHUN CIIOH y OUTIONSPHBIX TPAH3UCTOPOB?
a) cTok; 0) mcTokK; B) 0asza;  T) KOJJIEKTOD.

9. Dnextpoabl HOTOPE3NCTOPa BHIOIHEHBI U3:
a) Menu; 0) IUTaTUHBI,  B) JKEJe3a; T) cepebpa.

10. Kakas MOIIIHOCTDb PACXOAYCTCA B COCAUHUTCIIbHBIX MIPOBOAAX, €CJIN HAIIPSIKCHUEC Ha HAIPY3KE 220 B, a TOK B

nenu 50 MA? DnekTpuueckas 1enb nogkiodeHa K uctouHuky ¢ OJ1C E = 240 B u BHyTpeHHUM CONPOTHUBIEHUEM
Ie= 80 Om.
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