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

B pe3synbTaTe ocBoeHuss yueOHoW aucuuriimHbl OI1.02 OaekmpomexHuka u
3n1eKmpoHuka oOyuaroluiicsi mo/pkeH o6mazate TipegycMorpeHHbIMEH  OT'OC 110
cretuanbHocTh 23.02.01 OpeaHu3ayusi nepego3oK U ynpaejneHue HA mpaHcnopme (no

gudam) (6azoeas noo2omoeka) CIeAYIOUUMH 3HAaHUSMH, YMEHUSIMH, KOTOpbIe
dopmupytoT TTpodeccroHa/bHbIE KOMITETEHITUH, U OOITIMMH KOMITeTEHI[USIMHU:

Y1 - npou3BOAUTE pacyeT MapamMeTPOB 3/IEKTPUYECKHUX Lierel;

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

¥3 - uuTaTh M COCTaB/ASTh TMPOCTeHIlIMe CXeMbl C HCI0Jb30BaHHUEM

TIOJTYTIPOBO/THUKOBBIX TIPUOOPOB;

Y4 - oripefiensitb TUI MUKPOCXEMbI 110 MapKUPOBKE;

31 - MeTo/BI TTpe0bpa30BaHMs 3/IEKTPUUECKON YHEPTHUY;

32 - CyWHOCTh (PU3NUECKUX TPOLIeCCOB, MPOMCXOJAIIMX B 3/1€KTPUUECKUX U
MAarHUTHBIX LIeM9X, [OPAA0K pacueTa UX rapaMeTpoB;

33 - npeobpa3oBaHHe IepeMEeHHOI'0 TOKa B ITOCTOSIHHBII;

34 - ycusieHUe U reHepyUpOBaHUe 3J1IeKTPUYECKUX CUTHAJIOB.

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

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

dopmoii aTTecTaruu 10 yueOHOW AUCLIUTIIMHE SB/ISeTCS IK3ameH (OUHasi W 3a0uHasi
dbopMbI 00yueHwUs).

2. Pe3y/sbTaThl 0CBOEHHUS YUe0HOM JUCIUIUIHHBI, TTO//Ie)Kall|e MPoBepKe

2.1. B pesynbTaTe arrecTaldd M0 yueOHOW [AMCIUIUIMHE OCYIIeCTB/ISeTCS
KOMIUIEKCHasi TpOBepKa CJIeAyIOIWX YMEHWW W 3HaHWM, a TakkKe JUHaMUKa
cdopmupoBanus 001X, TTPOheCcCHOHATBHBIX KOMIIeTeHLHI:

Pe3ysbTaTsl 00yueHus

IToka3aTe/u OLIeHKHU pe3y/1bTaToB

dopma KOHTPOJIA U

(Y, 3, OK/TIK) OLleHMBaHMs
yMeThb:
¥1 - nmpousBoAUTH pacueT | yMeHHe MPUMEHSITh aTOPUTMbI pacyeTa | 3KCrepTHoe HabmojeHre
rapaMeTpoB 3/IEKTPUYECKUX | TIapaMeTpOB  S7eKTPUYeCKUX  Liereil | u oLleHKa Ha
1eremn MOCTOSIHHOTO ~ TOKa,  OAHOda3HOoro | J1abopaTOpHBIX paboTax H
OK 01, OK 02 repeMeHHOro  TOKa,  Tpex¢a3HOoro | MpaKTUYeCKUX 3aHSTHUSIX.

TiepeMeHHOr0 TOKAa TIPH  BBITIOJTHEHUH
71abopaTOpHBIX PabOT U pelleHnH 3a7au

Y2 - cobupatb 37eKTpUUeCKHe
CXeMbI U TIPOBEPATh UX PaboTy
OK 01, OK 02

B/laJieHre 3HAdHWAMHA 00 YC/IOBHBIX
0603Ha‘JEHI/I$IX, MpUMEHSEMbIX Ha
JJIGKTPUYECKUX cxemMax, MpaBUIax

BK/IIOUEHUSA B 3JIEKTPUUYECKHE CXEMbI

3/IEKTPOU3MEPHUTE/THHBIX TprOOpOB;
yMeHHe cobupathb 1o cxeme
37IEKTPUYECKHe LIeTTH

¥3 - uyutath M cobuparh | BlajieHWe 3HaHUAMM 00  YCJIOBHBIX

Tekymuii KOHTPOJb: B
¢opme ycTHOrO ormpoca 1o
TemMam, BBIIO/IHEHUS
KOHTPOJIbHBIX pabor,
OTBETOB Ha KOHTPOJIbHBIE
BOTMPOCHI, BBITTO/THEHUS
VH/IMBU/yaTbHbIX
3a/laHUM.
IIpomedsrcymouHas
ammecmayusi: 5K3ameH
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npocTeuiye CXeMbI c | obo3HaueHMsIX TIO/TyTIPOBOJHUKOBBIX

VICII0/1b30BaHVeM NpUOOPOB HA 3/1EKTPUUECKHX CXeMax,

TI0JIyTIPOBO/JHUKOBBIX TpaBWIax BK/IFOUEHUS! B 3/IeKTpPUUYECKHe

npubopos CXeMbl TIOJTYTIPOBOIHUKOBBIX NPHUOOPOB;

OK 01, OK 02 yMeHue cobuparhb 1o cxeme
3/IeKTpUYeCKHe Lierm C
VICII0/Ib30BaHVEM
TIOJTYTIDOBO/IHUKOBBIX MPUOOPOB

Y4 - oripefieNIiTb  THWI | BfafieHHe 3HaHUAMU 00  YCJIOBHBIX

MHUKPOCXeM 110 MapKUPOBKe 0003HaUeHUSIX, TPUMEHseMbIX  IPU

OK 01, OK 02 MapKUpOBKe  MHKpPOCXeM;  yMeHue
onpefie/iATb 10 MAapKUPOBKe  TUII
KOpIIyCa, KOHCTPYKTHBHO-
TeXHOJIOTUYeCKYl0  IpYINly, CepHuIo,
(byHKLIMOHATBHOM Ha3HavyeHue
MHKPOCXeM

3HATh:

31 - Merozpbl TpeoOpa30BaHUS

B/IafiecHHWe 3HdHUAMU O Pa3/IMYHbIX

3KCIepTHOe HabmoeHue

3/IeKTPUUECKOU SHEePruu MeTo/jax npeobpa3oBaHusl | U OLleHKa Ha
OK 01, OK 02 3/IEKTPUUECKON SHEPTUH naboparopHbIX paboTax u
32 - cymHOCTh (U3NUYECKUX | BAafieHHe 3HaHUSIMH O CYIIHOCTH | IIPAaKTUYeCKUX 3aHATHUSX.
TIPOLIECCOB B 37€KTPUYECKUX U | (PU3MUeCKUX nporieccoB, | TeKyluid KOHTpO/b: B
MarHWTHBIX LeTsX, IOPSOK | MPOUCXOAANMX B 3/7€KTpUUYecKux | (hopMe yCTHOrO OIpoca Io
pacueTa X rapamMeTpoB L[eMsIX TOCTOSSHHOTO Y TIePeMeHHOro | TeMaw, BBITIOJTHEHUST
OK 01, OK 02 TOKa, MarHUTHBIX LIeMsiX; arfOPUTMax | KOHTPOJIbHBIX pabor,
pacueTa TIapaMeTPOB 3JIEKTPUUECKUX | OTBETOB HAa KOHTPOJIbHBIE
L[er1ei MOCTOSTHHOTO TOKa, OJHO(a3HOro | BOIIPOCHI, BBITIOJTHEHUSI
repeMeHHOro  TOKa,  Tpex(asHoro | HHAWBHUAYaIbHBIX
TIepPEMEHHOT0 TOKA M MAarHUTHBIX LleNed | 3a/laHuil.
33 - npeoOpa3oBaHue | B/laJileHHe 3HAHUSIMA O CTPYKTypHOU | [IpomesicymouHas
TiepeMeHHOT O TOKa B | cxeme BBITIPSIMUTE/IEH, | ammecmayus: 5K3ameH
MOCTOSIHHBIN OZIHOITOJTyTIePUOIHOM,
OK 01, OK 02 [BYXIIOJIy[IEPUOJHOM W MOCTOBOM
CXeMax BbITIPSIM/IEHUSI TIePeMEeHHOr0
TOKa
34 - yCuJieHue U | BlaJileHWe 3HAaHUAMH 00 OCHOBHBIX
reHepUpOBaHUe 3/IeKTPUUECKUX | XapaKTepPUCTHUKAX yCUTUTe e,
CUTHAJIOB oOpaTHOW CBA3M B  YCUJIUTEJSAX,
OK 01, OK 02 0CO0OEHHOCTAX cxeM BK/TIOUEHUS
TPaH3UCTOPOB B YCHUMUTE/bHBIX
KackKajax, MHOT'OKaCKaHBIX
YCUIUTENSIX; 0COOEHHOCTH  paboThI
reHepaTOpOB 3/IeKTPUYECKUX
CUTHAJIOB
3. OnleHKa 0CBOeHUs YUeOHOM JUCI[UIL/IHHbI:
3.1. ®opmbl U MeTOAbI KOHTPOJIA.

[IpegMeToM OLIEHKM C/Iy>KaT YMEHUSI U 3HaHUs, npenaycMorpeHHbie PI'OC 1o
pucuunvde OI1.02 DaekmpomexHUKa u 341eKmpoHUKAd, HarnpaBjieHHble Ha ()opMUpOBaHue
001X ¥ MpodeCcCOHATbHBIX KOMITeTEHI[HM.



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

OJiemeHT Y [] PopMbI U METO/Ibl KOHTPOJISI
Tekylmii KOHTPO/Ib PyGe)XKHbIli KOHTPOJIb IIpoMesKyTOYHas aTTecTalys
DopMbl [IpoBepsiembie DopMbI [IpoBepsiembie dopma [IpoBepsiembie
KOHTPOJISA OK,IIK, Y, 3 KOHTPOJISA OK,IIK, Y, 3 KOHTPOJIA OK,IIK, Y, 3
Paspen 1. D/1eKTpOTeXHUKA D (ouHasa u Y1, Y2, ¥3, Y4,
Tema 1.1. 3Daekrtpuueckoe | YO Y1, 31, 32, 3a04Has 31, 32, 33, 34,
noJjie CP Nel OK 01, OK 02 ¢opmbl OK 01, OK 02
Tema 1.2. Jnaexkrpuueckue | T Y1, ¥2, 31, 32, obyueHust)
1[eli MOCTOSHHOI'0 TOKa JIP Nel OK 01, OK 02
I13 Nel
CP No2
Tema 1.3.| YO Y1, 31, 32,
J/IEKTPOMArHeTu3m CP Ne3 OK 01, OK 02
Tema 1.4. Dnaexkrpuueckue | T Y1, Y2, 31, 32,
LieNy [epeMeHHOr0 ToKa JIP Neo2, Ne3 OK 01, OK 02
I13 No2
CP No4
Tema 1.5. Tpexda3ubie uenu | T yi, ¥2, 31, 32, KP Nel Y1, 31, 32
JIP Ne4 OK 01, OK 02 OK 01, OK 02
CP No5
Tema 1.6. Tpanchopmaropsl | T yi, ¥2, 31, 32,
CP No6 OK 01, OK 02
Tema 1.7. 3Jnexkrpuueckue | YO Y1, ¥2, 31, 32,
U3MepeHus JIP No5 OK 01, OK 02
CP No7
Tema 1.8. Jiaexkrpuueckue | YO Y1, 31, 32,
MalIWHbI MepeMeHHOoro Toka | CP Ne8 OK 01, OK 02
Tema 1.9. 3Jaekrpuueckue | YO Y1, ¥2, 31, 32,
MalIMHbI MOCTOAHHOr0 ToKa | CP N9 OK 01, OK 02




Tema 1.10. OcHoBbl | YO Y1, 31, 32,
3/IEKTPONPUBOAA CP Ne10 OK 01, OK 02
Tema 1.11. Ilepepaua wu| YO Y1, 31, 32,
pacnpepejieHue 1eK- | CP Nell OK 01, OK 02
TPUUYECKON IHePruu
Pa3pgen 2. J/1eKTPOHUKA
Tema 2.1. ITonynpo- T Y1, Y2, Y3, 31,
BOJHUKOBBIe MPUOOPHI JIP Ne6, Ne7/ 32, 33, 34,

CP Nel?2 OK 01, OK 02
Tema 2.2. Boinpavure u | T yi, Y2, Y3, 31,
CTa0U/IN3aTOPBI JIP Ne8 32, 33,

CP Nel3 OK 01, OK 02
Tema 2.3. OJekTpoHHbIe | T yi, Y2, Y3, 31,
YCHU/IUTE/T! JIP Ne9 32, 34,

CP Nel4 OK 01, OK 02
Tema 2.4. OJekTpoHHbIe | T Y1, Y2, Y3, 31,
reHepaTopsbIl CP Nelb5 32, 34,

OK 01, OK 02

Tema 2.5. WHTerpanbHbie | T Y1, Y4,
CXeMbl MUKPO3JIEKTPOHUKHU | JIP Nel( OK 01, OK 02

CP Nel6




3.2 KogudukaTop oLeHOUHBIX CPe/JCTB

@ YHKIMOHA/IbHBIA MPU3HAK OLIEHOUHOTO Kog onieHO4YHOrO CcpefcTBa
CpeACcTBa
(TUN KOHTPOJIBHOTO 3a/laHMs])

YO YO

JlabopaTopHasi paboTta Ne n JIP Ne n

IIpakTriueckoe 3aHsiTve Nen I13 Ne n

TecTupoBaHue T

KonTpoJsibHas paborta Ne n KP Ne n

3aiaHus JjIs1 CAMOCTOSITe/TbHOM paO0ThI CP

OK3aMeH C)




4. 3ajaHus /i OLleHKHU O0CBOEHHSA AUCIHUII/TAHBI

TEKYIIUN KOHTPOJIb

Bomnpocs! Aj1s1 yCTHOr0 onpoca
no Tteme 1.1. JeKTpuueckoe mnoJie

1. Cdopmynupyite 3akoH KysioHa, 3anuiiuTe ¢hopmyy, MOSICHUTE BXOJSIIUe B
(bopMyJly BeJTMUMHBI.

2. [aiiTe orpejiesieHHe 3/1€KTPUUYECKOT0 TI0/S.

3. [Hawte omnpepeseHve HAIpPSHKEHHOCTHU 3/IeKTPUYECKOrO TI0JI, Ha30BUTE
eqUHULIbl u3MepeHusi. OOBsSCHUTe, KaK MOJKHO OIpe/le/IUTh HarpaB/ieHHe BeKTopa
HarpsKeHHOCTH.

4. 3anuiuTe (HOpMYIy HalNpsKeHHOCTH T0JIs1 TOUeUHOro 3apsifia.

5. [lauiTe orpefesieHUe TIOTeHLMAa, HA30BUTE eIMHULIBI K3MEepEeHUSI.

6. 3anummTe (QopMyny  HamnpsbKeHHUs, Ha30BUTe eJUHUIIbI  M3MepeHWUs.
OO6mbsicHUTe, TTI0UEMY Ha MPAaKTHKe UCTIONb3YIOT HallpsbKeHre, a He TTOTeHLIral.

7. JlalTe oripejeneHue 371eKTPOEMKOCTH, Ha30BUTe e[WHULbI HW3MepeHUs.
OOBsicHUTe, KaK CBsI3aHbl 3JIEKTPOEMKOCTh TeJT U BeJIMUMHA 3apsi/ia, KOTOPbIi Tejia MOTyT
HaKOIUTb.

8. OOmbsicHUTe, UTO TIpejcTaB/sieT CobOM KOHZeHcaTop. [/isi yero MpUMEHSIIOT
KOHZeHcaTopbl? Ha3oBuTe BU/bI KOHIEHCATOPOB.

9. 3amummmTe GOpMyay eMKOCTH TIJIOCKOTO KOHjJeHcaTopa. Kak W3MeHMTCS
€MKOCTb, eC/IM PaCCTOSTHUE MeK/y IJIaCTUHAMHW YMEHbIIUTh B 2 pa3a, IJIoa/ib MIacTUH
yBeJIMYUTh B 3 pas3a?

10. 3anuiuuTe hopMyy SHEPTUM 3apsKeHHOT0 KOHAeHcaTopa.

11. Ha3oBuTe 3aKOHBI MOC/IeJOBAaTE/ILHOTO COeJUHEHUSI KOH€HCAaTOPOB.

12. Ha3oBuTe 3aKOHBI I1apajijle/IbHOI0 COeJMHeHNUs] KOH/IeHCaTOPOB.

no teme 1.3. 3/1eKTpoMarHeTusm

1. [aiiTe orpefiesieHMe MarHUTHOTO T0JIsl, HA30BUTE €ro CBOKCTBA.

2. CdopmynupyiiTe ipaBuio OypaBurKa, MpaBUJIO MPaBO PYKH.

3. 3anuinuTe 3aKOH AMrIiepa, MosiICHUTe BXo/siiue BequurHbl. ChopMyupynTe
TPaBUJIO JIEBOU PYKH.

4. [aliTe ompezesieHUe MarHUTHOM UHAYKLMW, HA30BUTE €JUHULIbI N3MEePEeHUSI.

5. 3anuiurte GopMy/ay MarHUTHOTO TTIOTOKA, HA30BUTE eUHULIbI U3MepPeHMUs.

6. [auTe onpenesieHMe OTHOCUTEbHOM MarHUTHOU TTPOHULIAEMOCTH.

7. [aiiTe ornpegeneHve (heppoMarHUTHBIX MaTepUasioB, NPUBEUTE NIPUMEDBI.

8. OnuiurTe rpoijecchl HAMarHUYMBaHUS, NlepeMarHUUMBaHuUS
(eppOMarHeTUKOB.

9. IlpuBegute Knaccupukaluyro (eppoOMarHUTHBIX MaTepyasoB.

10. 3anuurTte Gopmyy HaNpsKEHHOCTh MarHUTHOTO T10J151, HA30BUTE eJUHULIbI
V3MepeHUsl.

11. /laiiTe onipejeneHre MarHUTO/JBUKYILIEN CUJIBI.

12. Chopmynupyiite 3aKOH TOTHOTO TOKa, MOSICHUTE BXO/idllue B (popMys1y
BeJINUMHBI.
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13. JauTe onpefiesieHre SIBJIEHUS 3/IEKTPOMAarHUTHOM UHAYKLWAU.

14. ChopmynupyiiTe nipaBu/o JleHila, airOpUTM NpUMeHeHHsl 3TOT0 MpaBUIa.

15. ChopmynupyiiTe 3aKOH 3/1eKTPOMarHUTHOW UHAYKI[UH.

16. O6BsicHUTE, B UeM 3aK/TFOUAETCS SIBJIEHHE CAaMOWHIYKIIUW, B3aUMHOM
VH]TYKLWU.

17. laiiTe onipejeneHre UHAYKTUBHOCTU, HA30BUTE €IMHULIbI U3MEPEeHUs.

o Teme 1.7. JneKTpuueckue u3mMepeHust

1. OnwummmTe yCTPONCTBO, MPUHLIUM AeHCTBYUS TPUOOPOB MarHUTO3I€KTPHUUECKOM,
37IEKTPOMAarHUTHOM, 3JIEKTPOJAMHAMUUYECKOW, (peppoiMHaMUUeCKOW, WH/YKIMOHHOU
cucteMm. Ha3zoBuTe JOCTOMHCTBA U HeIOCTaTKX MTPUOOPOB.

2. 3anummTe GopMyabl  aOCOMIOTHOW, OTHOCHUTE/NbHOW U TpPUBEJEeHHOMN
OTHOCHUTE/IbHOW TIOTpeIIHoCTel u3MepuTenbHOro mpubopa. IloscHUTe BXoAsiiye B
bopMyJibl BeTUUMHBI.

3. [atiTe ompejeneHue Kacca TOYHOCTH W3MepUTeTHLHOTO Mprubopa.

4. PacckaxxuTe, KaK W3MepSIIOT TOK, HarpsbKeHue, 371eKTPUUYeCKYH MOILHOCTb U
SHepruio (Kakue Mpubopbl UCTIOMb3YIOT, KaK MOJAK/IHYAIOT B LIeTlb).

5. OObsicHHTe, UTO TaKOe IIYHT, AJiA Uero NMPUMEHSeTCs, KakK TOJK/II0UaeTcs K
M3MepuTebHOMY Nprbopy. 3anuinute GopMysy AJisi pacueTa CONMPOTUBJIEHUS IIIyHTa.

6. OOBbsicHUTe, UTO Takoe A0OABOUYHOE COTMPOTHBIIEHHUE, [/ Uero MpUMeHseTcs,
KakK TOJK/IIYaeTcsl K M3MepuTesibHOMY TMpubopy. 3anuinuTte (opmyay AJs pacueTa
7100aBOYHOT'O COTIPOTUBJIEHUS.

no reme 1.8. JseKTpuuecKue MalliIuHbI IEPEMEHHOI'0 TOKA

[Havite onpesenenne acHHXpPOHHOTO Asuraresns (A/l).
Ha3oBuTe niperMy1jecTBa aCHHXPOHHBIX JABUTaTeeMN.
OnuimTe ycTpoucTtBo cratopa A/l
OnuimTe yCTPOUCTBO KOPOTKO3aMKHYTOr0O poTopa A/l.
OnuiuTe yCcTpoucTBO (pa3Horo potopa A/l.
OOBbsICHUTE TIPUHITUTI AeMCTBHUS TpeX(a3HOr0 aCHHXPOHHOT'O JBUTATEIS.
3anuimre (OpMyJy YaCTOThI BpallleHWs MarHUTHOTO TOJIST CTaTopa, MOsICHUTE
BXOJslHe B (hOPMYJTy BeJIMUUHBI.

8. [laiiTe ornpejeneHue U 3anuilIdTe (POPMYTY CKOJIb)KEHHUS, MOSCHUTE BXOJsLHe
B (pOpMy1y BeJIMUMHBI.

9. Yro Ha3bIBaeTCss MEXaHUUYeCKOW XapakTepucTukou A/l?

10. Ha3zoBure pabourie xapakTepucTuku A/l.

11. Ha3oBuTe criocobwl mycka A/l.

12. Ha3oBurte crioco0bl pery/iMpoBaHus 4acTOThI BpaijeHus: A/l.

NoUhARWNE

no Teme 1.9. Jj1eKTpUUeCcKue MallIMHbI MOCTOSTHHOI0 TOKA

. auite onpeneneHue reHeparopa rnocrosHHoro toka (I'TIT).

. laliTe omnpeiesieHue ABUraTe st TOCTOSSHHOTO ToKa (AI1T).
OnuimTe yCTPOKWCTBO CTaTOpa MalllKMH MOCTOSTHHOrO Toka (MIIT).
Onuiute yctporcTBo sskopst MITT.

BN
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OnuimTe yCTPOUCTBO LIeTOYHO-KOJIJIEKTOPHOTO y3/1a MITT.
OOBbsICHUTe TIPUHIUTI AEMCTBUS TeHepaTopa MOCTOSTHHOTO TOKa.
UTo Ha3bIBaeTCs BHelLlIHer xapakrepuctukou ['TIT?

8. 3apucyure cxembl MIIT c He3aBUCHMBIM, Mapasie/ibHbIM, NOC/Ie10BaTe/TbHbIM
Y CMelllaHHBIM BO30YKZeHUEeM.

9. OOBsicCHUTe TIPUHLIUII ZIeNUCTBUS JBUTATeJIsl TOCTOSTHHOTO TOKa.

10. UTo Ha3bIBaeTCd MeXaHMYeCKOM xapakTepuctukou JIIT?

11. HazoBuTe pabounmu xapaktepuctukamu JI1T.

12. Ha3oBuTe crocobbl mycka U pery/iMpoBaHue yacToThl Bpaienus JI1T.

13. HazoBute gocrouHcreamMu v Hegocrtatku AI1T.

14. HazoBure ob6nactsk ipumeHenus JIT1T.

NS

no Tteme 1.10. OcHOBBI 3/1eKTpPONIPUBO/A

1. [davire ompepesieHUe 3/IeKTPOIIPHUBO/A.

2. Kakasi Temrieparypa Tipu  paboTe  3/IeKTpO/[BUTaTesisi  Ha3bIBaeTCs
yCcTaHOBHUBILIeUCs? OT KaKoro rnapaMmeTpa OHa 3aBUCUT?

3. Ha3oBure OCHOBHBIe peXWMbI paboThl 3jeKTpoBurareneil. I[IpuBeauTe
MpUMepbI JIeKTPO/[BUTaTe el, pabOTaroIINX B ITUX pPeXXUMaXx.

4. Ha3oBUTe OCHOBHOUM KPUTEPH BbIOOPA MOIIIHOCTH 3/IeKTPOABUTaTesI.

5. Kakoii wmaTepuasn, TmpuUMeHsieMbli B  3/IeKTpOJBUraTesssX, Haubosee
YyBCTBUTEJIEH K TeMIlepaType Harpesa?

6. HaszoBuTe mociefCTBUsAM, K KOTOPBIM IIpUBEZET MCIOJb30BaHMe [BUraress
TOBBILLIEHHOU MOIHOCTH, 3aHW>KEHHOU MOIJHOCTH.

7. TlosicHuTe, Kak BbIOMPAIOT MOIIHOCThL JBUraTesss TMPU TPOAO/KUTENBHOM,
KpaTKOBPeMeHHOM, TTOBTOPHO-KPaTKOBPeMEHHOM peKrMe pPaboThI.

no Teme 1.11. Ilepegaua u pacnpejeieHue 3JIeKTPHUECKON YHEPrum

1. [avre orpefiesieHre 371eKTPUUYECKUX CETEN.

2. Ha3oBuTte knaccu(UKaLMi0  3M€KTPUYECKUX CeTed 1O PpoAy  TOKa,
HOMUHA/IbHOMY HaMpsi>KeHWUI0, KOHCTPYKTUBHOMY WCITOJIHEHUIO.

3. Ilpu KakoM HarpsiyKeHWH BhITOJHO MepeaaBaTh 3/1eKTpo3Hepruto? [Touemy?

4. Ha3oBuTe T1ipermylllecTBa U  HeEJOCTaTKU Iepefjaud  3/71eKTPO3Hepruu
TTOCTOSIHHBIM TOKOM.

5. Pacckaxxute o Bo3ayiiHou JIOTI.

6. OmnuilMTe yCTPONCTBO Kabess.

7. HauepTuTe mNpPUHLMIUAIBHYI0 CXeMy 37eKTpocHabOxeHusi.  [losicHuTe
371EMEeHTbI CXEMBI.

8. Ilepeuncnute criocOObI 5)KOHOMUU 37IEKTPOIHEPTUH.

9. IlosicHWTe Ha3HaueHWe U YCTPOUCTBO 3alUTHOIO 3a3eMJIeHUSI.

Koutpompyemsie komneteHuyu: OK 01, OK 02
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KpuTepuu O1[eHKH YCTHBIX O0TBETOB 00yJaroIHXCH:

«5» 0a/VI0B BBICTABJIAETCA 00yUaroeMycsi, eC/TH:

1) oOyuaroruiics TIOJHO W3/1araeT MarTepuas, [aeT TPaBUIbHOe OIpefie/ieHue
OCHOBHBIX MOHSATHH;

2) obHapyKuBaeT TOHMMaHHe MaTepuasa, MOXXeT 00OCHOBaTb CBOM CY>XKIEHWUS,
NPUMEHUTb 3HaHUS Ha TpaKTHKe, TPUBECTH HeoOXoAuWMble TPUMEpPHI He TOJLKO W3
yueOHMKa, HO ¥ CAMOCTOSITe/TbHO COCTaBJ/IeHHbIE;

3) u3naraeT MaTepuas IOC/Ie[OBaTelbHO W TIPABWJILHO C TOYKH 3peHUs HOPM
JIUTEPATYPHOTO SI3bIKa;

4) oTBeuaeT CaMOCTOsITe/IbHO, 6e3 HAaBOAIIMX BOIIPOCOB TpernoaBaTe/isl.

«4» 0a/u1a BBICTAB/IAETCS OO0ydaromiemMycsi, ecid OOydYaroI[UICsA /1aeT OTBET,
y/IOBJIETBOPSIIOLIMN TeM >Xe TpeOOBaHUSIM, UTO U [ijIsi OLIEHKU «5», HO JomyckaeT 1-2
olIMOKHM, KOTOpble caM >Ke HCIpaB/seT, U 1-2 HefoyeTa B TIOC/Ie[0BAaTebHOCTA U
S36IKOBOM O()OPMJIEHUU H3/1araeMoro.

«3» 0a/y1a BBICTAB/IAETCS 00yuaromieMycs, ecid oOydaroiuiics oOHapy>KUBaeT
3HaHWe ¥ TIOHMMaHKe OCHOBHBIX TTOJIOXKeHUM JJaHHOUW TeMbI, HO:

1) u3naraet MaTepua HeIMoJHO U JIOMyCKaeT HETOUHOCTHU B OTIPe/ie/IeHUH TIOHSTHI
w1 (hOpMyTMPOBKe TTPaBUI;

2) He yMeeT [JOCTaTOYHO T/yOOKO U Jj0Ka3aTe/JbHO 0O0CHOBATh CBOU CY>KIEHUS U
TIPUBECTU CBOU TIPUMEPBI;

3) u3naraeT Marepuasjl HeToC/e/l0BaTe/IbHO U [IOMyCKaeT OIMMOKH B SI3bIKOBOM
oopM/IeHNH H3/1araemMoro.

«2» 0a/y1a BBICTABJ/IAETCS 00ydJaromiemMycsi, ecid oOydJaroiuiicss oOHapy>KUBaeT
He3HaHHe Oosbllleli YaCTH COOTBETCTBYIOIETO BOIPOCA, [OMyCKaeT OIWOKA B
dbopMynMpOBKe oripefie/ieHui W TIpaBWJ/, HCKa)Kaloll[ie WX CMBICT, OecropsijouHo U
HeyBepeHHO M3/laraeT MaTepHasl; OTMeYarTCs TaKHe HeZlOCTaTKX B TIOJTOTOBKEe, KOTOPbIe
ABJIAIOTCSI  CE€Phe3HBIM TIPETNISITCTBHEM K  YCIEITHOMY OBJIaIeHUI0  TTOC/IeyHOIIM
MaTepHuasioM.
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TecToBbIe 3ajaHUsA
o pasgeay 1. D/IeKTpOTexXHHUKa

MeToguuecKkue peKOMeHAALUM K TeCTy

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

Bpewmst Ha TOATOTOBKY U BBIMIOJIHEHUE TeCTa: 45 MUHYT.

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

yMeHMsI

- POM3BO/UTh PacyeT MapamMeTPOB /IeKTPUUECKUX 1ierel;

3HAHUA

- MeTO/bI TTpeobpa30BaHMs 3/IEKTPUUECKOM SHEPrH;

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

- MOPSIZIOK pacueTa UX apaMeTpOB.

Koutponupyemsie komneteHumu: OK 01, OK 02

OTBeThI
BapuaHT 3agaHus

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

Bapuanr 1

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

1,7 - 10°0Om*m, ctamu - 12 - 10%0m-m.

a) MenHbIit

6) CrasibHOMN

B) Oba rpoBo/ia HarpeBarTCs OANHAKOBO

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

a) 37 wr. 6)21mr. B)40 mmT.
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3. OnpenenuTh COMPOTUB/IEHME JIaMITbl HAKA/IMBaHUSA , eC/IM Ha Hel HamrcaHo 60 Bt u
220B

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

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

a) I=1A, U=220B

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

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

r) [=1A, U=156B

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

a) Tok oreperkaeT HarpspKeHHe Ha yroJ /2

6) HanpsbkeHue ¥ TOK COBMa jatoT 110 (hase

B) HanpsbkeHue onepekaeT TOK Ha yros /2.

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

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

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

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

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

a) Jnst mosrydeHyst 60/IBIINX eMKOCTeH

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

B) /lis mosiyyeHus1 Masiol EMKOCTH.

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

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

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

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

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

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

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

a) Ilpy cuMMeTpHUYHOM Harpyske

6) ITpu HeCUMMETPUYHOU Harpy3Ke.

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

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

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

a) 60 6)0,16 B)6 r) 600
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BapuanT 3
1. Kak u3MeHHUTCsl HarpsbkeHre Ha BXO/HBIX 3aKMMaX 3/1eKTPUUYeCKOU 1ienu MOCTOSIHHOTO
TOKa C aKTUBHBIM 3JIEMEHTOM, €C/IM TapasieJibHO UCXOJHOMY 3JIEeMEeHTY BK/IHOUUTH ellé
OJIVH 3/IeMeHT"?
a) He uamenutrcst 0) YMEHBIIUTCS ~ B) YBEIUUUTCS
r) s oTBeTa HeIOCTaTOYHO JIaHHBIX
2. Tlo kKakOMy 3aKOHy MOJKHO  OIpeJeIuTb KOJUYEeCTBO TeI/IOThl, BbIJe/IseMoe
TIPOBOJJHUKOM C TOKOM?
a) 3akoHy Oma 6) 3akoHy Ammnepa B) 3akoHy [Dxoyns-JleHiia r) 3akony KysoHa.
3. B ojekTprueckod CceTHM TIOCTOSIHHOTO TOKAa HarpsbkeHWe Ha 3aKMMaX MCTOYHHKA
9/1eKTpo3Heprud 52 B. HampsbkeHne Ha 3akumax Totpebutens 50 B. OmnpegenuThb
MOTEPI0 HaMpsDKeHUs Ha 3a)KUMax B MPOLeHTax.
a)l% 6)2% B)3% r)4 %
4. llenb mepeMeHHOTO TOKa COJEpPXUT KOHjleHcaTop. Kak u3MeHsieTcst 1o (a3e TOK U
HarpspKeHWe B 3TOU Liernu?
a) Tok onepeskaeT Hanps>KeHWe Ha yroJ /2
6) HanpsbkeHue ¥ TOK COBMA/iatoT 110 (haze
B) HanpspkeHue orepekaeT TOK Ha yroum /2.
5. Kak n3MeHUTCS UHAYKTHUBHOE COTPOTUBJ/IEHHE C YBe/IWUEeHWEeM YaCTOThI?
a) He usmenutcsti 0) YMEHBIIUTCS B) YBeJIUUUTC.
6. JluHeuHbld TOK paBeH - 5,8 A. Paccuwuraiite (asHbIM TOK, €C/IM CUMMETPHUUHAs
Harpy3kKa COeJJMHeHa «3Be3Z0i».
a)8,12A ©6)10A B)58A T1)335A
7. ObMoTKH Tpexda3HOTo reHepaTopa CoeIMHeHbI «TPeyTroIbHUKOM». CKOJIBKO JTMHEMHBIX
TIPOBOJIOB TOAXOAUT K reHepaTopy?
a)3 06)4 B)2 1)6

Bapuanrt 4

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

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

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

a) TpeyronbHUKOM

0) 3Be3moit

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

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

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

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

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

yyacTke.

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

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

a) [nst mosmyueHust OO/bIINX eMKOCTel

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

B) [11s1 mosiyueHus1 Majiol EMKOCTH.

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

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

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

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

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

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

a) YMeHbIINUTCA B 2 pasa

6) YBenmuuuTcs B 2 pasa

B) OcTaHeTcsi HeU3MeHHOU

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

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

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

7. Kakoil pexxm paboTbl TpaHcopMaTopa II03BOJISIET OIpeAeNauTb KO3DPUIHeHT

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

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

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

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

a) u=380 - cos( - 45°)

6) u=380 - sin (50t - 45°)

B) u=380 - sin (314t - 45°)

r) u=380 - cos (314t + 50°)

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

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

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

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

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

Bapuanrt 10
1. B syeKTpruecKyro Lielb Iapajjie/lbHO BK/IKOYEHBI [jBa Pe3UCTOpa C COMPOTUBIEHUEM
100 Om u 10 OM. Hanpsokenve Ha Bxoge 220 B. Onpepenvte TOK Ha Hepa3BeTBJIEHHOM
y4JacTke.
a)0,5A 6)24A B)0.04A 1) 2A
2. Kak M3MeHUTCS HamnpsbkeHWe Ha BXOJHBIX 3a’KMMaX 3J1eKTPUUeCKOW LIeMU MOCTOSTHHOTO
TOKa C aKTHMBHBIM 3/IEMEHTOM, eC/IU Tapasule/ibHO UCXOAHOMY 3JIEMEHTY BK/IFOUUTH elré
OJIVH 3/IeMEeHT?
a) He uamenutcsi 0) YMeHBIIUTCS  B) YBeTUUUTCS
r) 51 oTBeTa HEJOCTaTOYHO JaHHBIX
3. B s/eKTpruueckor CxeMe [iBa Pe3UCTHUBHBIX 3JIeMeHTa COeJWHEHbI MOC/Ie0BaTelbHO.
UeMy paBHO HaripsbkeHue Ha Bxoge ripu cusie Toka 0,4 A, ecii R; = 10 Om; R, =90 Om?
a)3,6 B 6)0,004B B)4B r) 40B
4. YKaxdTe TlapamMeTp I[IepeMeHHOr0 TOKa, OT KOTOpPOrO 3aBUCUT HWHAYKTHMBHOE
COMPOTUB/IEHUE KaTYIIKH.
a) JeicTBytolllee 3HaUeHHEe TOKA
6) HauasibHast ha3a Toka
B) [Tepuoj mepeMeHHOro TOKa
r) MakcumanbHOe 3HaueHue TOKa.
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5. B Tpexda3znyto cetb C nuHelHbIM HaripsbkeHueM 380 B BktouatoT TpexdasHbI
JBUTaTeNb, KaXK7as U3 00MOTOK KOToporo paccuntaHa Ha 220 B. Kak cienyeT coeJUHUTD
0OMOTKHU JBUTATES?
a) TpeyronearkoM  0) 3Be3moit
B) JIBUTaTe/ib He/b3s BK/IHOUATh B 3Ty CETh
r) MOXXHO TpPeyro/iLHUKOM, MOXKHO 3Be3/101

[. O6moTku Tpex¢a3HOro TeHepaTopa COelWHEeHbl «3Be3/0k». CKONMBbKO JIMHEHHBIX
TIPOBO/IOB TOAXOAUT K reHepaTopy?
a)3 6)4 B)2 1)6.
7. Cuna ToKa B mepBUYHOM 00MOTKe TpaHcdopmaropa - 0,25A, BO BTOPUUHON 0OMOTKe -
0,5A. OnpenenuTsb ero Ko3d@uijveHT TpaHCHOpMaLUK.
a) 2 6) 0,125 B) 0,5 r) 1,25

KpuTepum onjeHKu:

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

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

MeToguuecKue peKOMeH/AALUM K TeCTy

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

KonTpompyemsie komnerennuu: OK 01, OK 02

OTBeThI

3aganus 1234|567 /8|9 10 11 12
BapuanT Nel a|r|B|6|06|B|6|T |06 r ) r
BapuaHT Ne2 B| 6| B|6|a|B|O6|T |6 r B r

BapuaHT Nel
1. CKOJIBKO p-n TIepexoi0B COAEP>KUT MOJTYTIPOBOSHUKOBBIN JUOA?
a) OguH
0) [IBa
B) Tpu
r) UeThipe
2. Kakyro po/ib B 3/IEKTPOHHBIX CXeMaX BBIMOJ/IHSIET BapyuKam?
a) ConpoTuB/eHUS
0) Kimroua
B) IHAYKTUBHOCTH
r) EmMkocTu
3. YKaKuTe MOMSIPHOCTh HaMpsDKeHUs1 Ha SMUTTepe M KOJIJIEKTOpe TpaH3UCTopa Tura p-n-
p.
a) I'lmroc, nmtoc
6) Munyc, mmoc
B) [1mroc, MunHycC
r) Munyc, MuUHyC
4. Kak Ha3bIBalOT 1|eHTpa/IbHYI0 00/1acTh B TIOJIEBOM TPaH3UCTOpPe?
a) Ctok
0) Kanan
B) Uctok
r) Pyuen
5. B noneBbIX TpaH3UCTOpax 3/IeMEHT, OT KOTOPOTO JIBU)KYTCS 3apsi/ibl, Ha3bIBAeTCH. ..
a) CTok
6) Ucrok
B) 3aTBOP
r) KaHan ¢ BbICOKOM MPOBOAVMMOCTBIO
6. CKOJIBKO p-n 1epexozo0B COAepKUT TUPUCTOP?
a) Onun
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0) [IBa

B) Tpu

r) UeTbipe

7. OneKkTpoAbl (OTOPe3UCTOPA BHITIOJIHEHBI U3 ...

a) Menu

0) ITnaTHHBI

B) Kesnesa

r) Cepebpa

8. [171s1 BBITIpSIMJIEHUS TIePEMEHHOT0 HalpsKeHUsI IIPUMEHSIIOT. . .

a) OnHoda3Hble BhIMPSIMUTETN

6) MHoroda3HbIe BBITPSIMUTETH

B) MoCTOBbI€ BBINPSIMUTENA

r) Bce nepeunciieHHbIe

9. 3 KaKuX 3/71eMeHTOB MOYKHO COCTaBUTb CIJIa’KHUBaOIUe (PUIbTPHI?

a) 13 pe3ncTopos

6) 13 KoHZieHCaToOpoB

B) /3 KaTyllleK UHIyKTUBHOCTU

r) VI3 BCcex BhIlIeTNepeurc/IeHHbIX TIPUOOPOB

10. Kakum 06pa3oMm 371eMeHTbl MHTeTrpajlbHOM MUKPOCXeMbI COeIUHSIFOT MeXXAy Co00ii?
a) HamblieHreM 30/10ThIX WM aTFOMUHUEBBIX [1OPOXKEK uepe3 OKHa B MacKe
6) I1aiikoii 1a3epHBIM JTyYOM

B) TepMoKoMIpeccuei

r) Bcemu niepeunciieHHbIMU criocobamMu

11. K Kakoli cTeneHu UHTerpaLyyd OTHOCATCS UHTerpajibHble MUKPOCXeMbI, CO/lepyKalliye
500 oruyecKkux 3/1eMeHTOB?

a) K manou

0) K cpegnei

B) K BbICOKOM

r) K cBepxBbICOKOM

12. Kakue HaripaB/ieHUsI XxapaKTepHBI [Ijisi COBEPILIeEHCTBOBAHUS 3/IeMeHTHOM 6a3bl
9/IEKTPOHUKHU?

a) [ToBbllieHNe Ha/lIE)KHOCTH

6) CHrkeHMe 110Tpe6JieHNsT MOLL{HOCTH

B) MuHMaTIOpH3al[ys

r) Bce nepeuncieHHbie

BapuaHT Neo2
1. Kakue [yo/ibl IPUMEHSIIOT [/l BBITIPSIMJIEHUS] TTIepeMeHHOr0 TOKa?
a) ITnockocTHbIE
0) Toueunsle
B) Te u fpyrue
r) Hukakue
2. CKOJIbKO p-N TIepexo/i0B Y TOJYTPOBOJHUKOBOTO TpaH3KUCTOpa?
a) Onun
6) [IBa
B) Tpu
r) UeThipe
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3. Kak Ha3bIBalOT Cpe/IHUM CJI0M Y OUITOMSIPHBIX TPaH3UCTOPOB?

a) Ctok

0) crok

B) baza

r) Kosnekrop

4. YKaKuTe MOJSIPHOCTD HarpsUKeHUsT Ha SMUTTEepe Y KOJIJIEKTOpe TPaH3UCTOopa TUIla n-p-
n.

a) I'Tmroc, mmtoc

6) MuHyc, rioc

B) [11roc, MUHYC

r) MuHyc, MUHYC

5. B noneBbIX TpaH3UCTOpax 3/IeMeHT, K KOTOPOMY ABWXXYTCS 3apsi/ibl, HA3bIBAeTCHl. . .
a) Ctok

0) crok

B) 3aTBOp

r) KaHas ¢ BbICOKOM TTPOBOAMMOCTHBIO

6. UTo aBnsieTCA KaTOAOM BaKyyMHOI0 (pOTO3/IeMeHTa?

a) HukenvHoBasi mpoBoJiOKa

0) ITneHka U3 MOMYIIPOBOAHUKOBOI'O MaTepuasia

B) TOHKUI C/I0M 111€/I0UHO3eMe/IbHOTO MeTaJlia

7. Kakumu cBOOOJHBIMU HOCUTE/ISIMU 3apsi1oB 00ycioB/ieH TOK B (hoTope3ucTope?
a) JIpipKkamu

6) DyieKTpoHaMH

B) [IpoToHamu

r) HelitpoHamu

8. YnpaBisieMble BLITIPSIMUTE/TH BBITIO/IHSAIOTCS Ha Oase. ..

a) [luonos

6) ITosieBBIX TPaH3UCTOPOB

B) bunosisspHbIX TpPaH3UCTOPOB

r) Tupucropos

9. DneKTpPOHHBIE YCTPOMCTBA, ITpeoOpa3ylolifie MOCTOSTHHOe HaMpsDKeHHe B IepeMeHHoe
HarpsbKeHUe, Ha3bIBatOTCH. ..

a) Bempsimurenssmu

6) VuBepTOpamMu

B) CTabumMTpoHaMu

r) ®unbTpamMmu

10. Kakuie 0co6eHHOCTH XapaKTepHbI KakK Jijisi MajibIX UHTerpaabHbIX MUKpocxeMm (MUC),
TaK U /iJis1 O0/bIINMX UHTeTpanbHBIX MUKpocxeM (BUC)?

a) MUHMaTIOPHOCTD

6) CokpailleHre BHYTPEHHUX COeIUHUTE/TbHBIX TMHUN

B) KommiekcHasi TeXHOJIOTUsT

r) Bce nepeuncneHHbie

11. K Kakou cTereH’ UHTEerpaliii OTHOCATCSI MHTerpa/ibHble MUKPOCXEMBI, COJlepyKallue
1500 yiornueckux 3/1€eMeHTOB?

a) K manoi

6) K cpegnei

B) K BbICOKOM
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r) K cBepxBbICOKOM

12. dyHKIMoHaMBHBIM 6710k OBM, npeaHa3HaueHHBIN /IJ1 XpaHeHHsI OCHOBHOT'O MacCHBa
nHbOopMalK, Ha3bIBaeTCsl. . .

a) OnepaTUBHOE 3alIOMUHAIOIIlee YCTPOKCTBO

6) yCTpOICTBO yripaB/ieHUs]

B) apu(MeTHUYeCKOe yCTPOUCTBO

I') BHeLlIHee 3allOMHHaKoIIee YCTPOKUCTBO

Kpurepuu oLeHKH:

3a KaK/blli paBUIbHBIA OTBET, HaUMucC/sieTcst 1 6an.

«5» - mpaBubHO BbITIOIHEHO 91 — 100% 3azanuii (11-12 6annoB);
«4» - TIpaBUBHO BbITIOIHEHO 71 — 90% 3amanuii (9-10 6anioB);
«3» - TIpPaBU/IBHO BbITIONIHEHO 51 — 70% 3aanuii (7-8 6annos);
«2» - TIPABU/IBHO BBITIO/THEHO MeHee 51% 3amanwnii (0-6 6anioB).
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VIHCTPYKIHOHHBIE KapThI
/ISl IPOBe/IeHHsI JTad0paTOPHbBIX padoT

JIaboparopHasi padora Nel
TIpoBepKa CBOWCTB 3/IEKTPUYECKOH I{eNH C MOC/Ief0BaTe/IbHBIM H
napa/uie/ibHbIM COeJUHEHHEM Pe3HCTOPOB

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

IIpubopsl 1 000pyAOBaHME:

1. Habop My/IbTHMETPOB B KauecTBe aMIlepMeTpa U BOJIbTMETPa

2. Habop pesucropos (conpotusienuii): Ry = 100 Om, R, =220 Om, R3 =470 Om

3. Uctounuk Harpsokenus: U =15 B

4. CoeiHUTe/IbHBIE TIPOBO/A.

L. ITocniepoBaTe/IbHOE COeJUHEHME Pe3UCTOPOB
1. O01ue cBeieHusA
Ecmu pesucTopbl WM JroOble [pyrve HAarpy3ku COeQUHEHBI T0C/ie/loBaTe/bHO
(puc.1), M0 HUM NOPOXOJUT OAWMH U TOT ’Ke TOK. BennuvHa TOKa omnpejesnsieTcs
npuokeHHbIM HanpspkeHveM U u cymmapHbiM conpotvBieHneM 2ZR: I =U /2R, rge
2R=R; +R;+Ra.

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

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

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

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

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

BeiBOj:

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

COOTBETCTBYHOIIUX pe3I/ICTOp0B?

II. IlapanienbHoe coefUHEeHHE Pe3CTOPOB
1. O01ue cBeeHus
Ecii pe3ucTopsl wim nro0ble ApyTre Harpy3Ky CoeMHEeHbI TlapasiienbHo (puc.3), Bce

OHM HaxogATcs 110/, oAuHAaKOBbIM HarpsbkeHueM: U = Ugry = Ur = Ugs

b | ~

+ O

U R1 ¢ R2 ¢ R3 ¢

UR1 UR2 UR3

- O *
Puc.3
B kaxzo¥ BeTBM Lienu NpoTekaeT CBOM TOK. CymMMa BCeX TOKOB BeTBEU paBHA TOKY

Ha Hepa3BeTBJIEHHOM yuacTke syiekTpuyeckor term: X1 =1, + I, + L.
BenvurHa TOKa BeTBU 3aBUCUT OT NPUIOXKEHHOT'O HANPSKEHUSI U COMTPOTUB/IEHUS
JTaHHOM BeTBHU:
IL=U/R;; L=U/R;; L=U/R..
Tok B Hepa3BeTBJI€HHOM YaCTH LM 3aBUCUT OT MPUJIOXKEHHOTO HampsDKeHUs U

obrriero conportusnaenus ienu: X1 =U/R.
711 BbIYMC/IeHUsT 00111ero COTIPOTUBJIEHUS 1[eTH CTY>KUT opMyJia:

R=1/(1/R; + 1/R,+ 1/Rs).

,HJ'[H Lernuy C 4ByMs Mapa/ijieJibHO COe JMHEHHBIMU PE3NCTOPAMMU:
R=R1 Rz/(R] +R2).
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3agaHue
Vi3mepsisi HarpsbkeHWs] ¥ TOKW, yOeAuTech, UTO HarpsbkKeHWe, TIPUK/IaJblBaeMoe K
K&KIOMY DE3UCTOpPy, OJMHAKOBO M 4YTO CyMMa TOKOB BeTBeM paBHa TOKY Ha
Hepas3BeTB/IEHHOM y4JacTKe LIellu.

2. IIpakTHueckas 4yacTb

ITopsiI0K BBHINO/THEHUA PA0dOTHI.
Cobepure 11erb coryiacHoO cxeMe (puc.4) U MmofaiTe MOCTOSTHHOEe HarpsDKeHUe

15 B Ha ee BxO0f,.

¢ [loouepenHo BK/tOUast MyJibTUMETP B pa3pbiBbl Mexay Toukamu A - B, C-D, E - F,
G-HuL - K, u3MepbTe TOKHA B COOTBETCTBYIOLIUX BETBSIX.
* 3areMm u3MepbTe HanpsbkeHUs Ha pesuctopax Ry, Ry, v R3(mexay Toukamu D - K, F
- K, H - K).
e 3aHecuTe WU3MepeHHble BeJIMUMHBI B Tab1.2.

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

KoHTpo/IbHBIE BOIIPOCHI:
KakoBO TMOJIHOE COMpOTHBJ/IEHWE LeMd C Mapa/Ule/lbHbIM COeMHEeHUeM
pe3ucTopos?

2. KakoBbI TOKM BE€TBEU MO OTHOIIEHUIO K COMTPOTUB/IEHUSIM 3TUX BETBEU?

1.
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JIaboparopHasi padGoTa Ne2
Vicc/iegoBaHue 1€y MepeMeHHOr0 TOKa C Moc/ieJ0BaTe/IbHbIM COeMHEeHHEM
pe3ucTopa M KOHAeHcaTopa

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

IIpuGopsl u 06opyAOBaHHUE:

1. VicTOYHMK TepeMeHHOr0 TOKa OT 0JiI0Ka reHepaTOPOB HarpshKeHUH

2. Habop My/IbTUMeTPOB B KauecTBe amriepMeTpa U BOJIbTMeTpa

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

4. Habop coeiMHUTENBHBIX TIPOBOJIOB.

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

T

Uc

1Y

L=

Puc.1
PeakTHBHOe CONPOTHUB/IeHHE KOH/eHCaTopa

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

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

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

2. IlpakTHUuecKast 4aCThb
3ajaHue
[TocTporiTe TpaUK 3aBUCMMOCTH €MKOCTHOTO COIMPOTUB/IEHUS] OT YaCTOThI
rnepeMeHHOro Toka. [ljsg 9TOro  ornipefe/dre COOTBETCTBYIOLIME  DeaKTHBHbIE
conpoTtuBnenus o gopmynam: Xc = 1/(2nfC) u Xc= Uc/Ic.
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TTopsA0K BBINO/THEHUST PA0OTHI
e Cobepure 11emb 10 cxeMe (puc. 2).
e (CornacHo cxeMme (puc.2), yCTaHOBUTE CUHycOuZanbHOe HanpsbkeHrue U = 5B u
f = 1kI'11 Ha BbIXO/e pery/MpyemMoro UCTOYHHMKA, 3aTeM MPHUCOeIMHUTE NCTOYHUK K
BXO/IHBIM 3@)KUMaM LIeTIH.
e l3mepbTe JeHCTBYIOIIME 3HAUEHWS HAlIPSDKEHWS M CUJTbI TOKA MPU YKa3aHHbIX
yactoTax rnepemenHoro Toka (1 kI'y, 0,8 k', 0,61y, 0,4 KI'1).
¢ [loBTOpuTe OMBIT C KOHAEHCaTOpamMu eMKOCTbI0 C,=0,47 MKD u C3=0,22 MKD.
® BbIuMCIuTe peaKTUBHBIE eMKOCTHbIE COTPOTUB/IEHHUS MO (POpMYy/iaM:
Xc = U2nfC), Xc=Uc/Ic. CpaBHuUTe pe3y/bTaThl.

Puc. 2
®  Pe3ynbTaTbl U3IMEPEHUN N BbIYNCNEHNI 3aHeCUTe B Tabauuy.
f, xI'n 1 0,8 0,6 0,4
U,B 1,0 Mk®D
U,B 0,47 Mk®D
U,B 0,22 Mmk®D
LA 1,0 MkD
LA 0,47 Mmk®D
LA 0,22 MK®D
Xc= 1,0 Mk®D
U/1, Om 0,47 MkD
0,22 MK®D
Xc= 1,0 Mk®D
1/(wC), Om 0,47 MK®D
0,22 MK®D

¢ TJlepeHecute BeinunHbl X Ha rpaduk (puc.3.) ass rnocrpoenus kpuon Xc = f(f).
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KOM
Xc

18

1,6

14

12

1,0

0,8

0,6

0,4

0,2

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

Puc.3

BeiBoj:

KoHTpo/IbHBIE BOIIPOCHI:

1. Kak u3MeHHUTCs1 eMKOCTHOe COTIPOTUBJ/IEHUE U CUJIa TOKA TIPY YBeJIMUeHUH YaCTOThI
IlepeMeHHOr0 TOKa B 2 pasa, eC/ii OCTa/lbHble [lapameTpbl He MeHsI0TCA?

2. Kak V3MEHMUTC eMKOCTHOe COMNpPOTUB/IEHWE U Cujla TOKa TPU YMeHbLLIEeHUU
9JIEKTPOEMKOCTU KOH/ZIeHcaTopa B 3 pas3a, eC/Iu OCTa/IbHble [TapamMeTphl He MeHSTCS?
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JIaboparopHasi padoTa Ne3
HcciiefoBaHue €Ny NepeMeHHOr0 TOKA C NMapa/iie/IbHbIM COeJUHEHHEM
KaTyIIKH HHAYKTUBHOCTH H KOHeHCaTopa

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

1. VicTOUHMK TepeMeHHOr0 TOKa OT 0Ji0Ka reHepaTOPOB HarpshKeHUH

2. Habop My/bTHMETPOB B KaueCTBe aMIIepMEeTPOB U BOJIbTMETPa

3. Karymka uHayktuBHocti: w= 300 BUTKOB

4. Kongencarop: C= 1Mk®

5. Habop coevHUTE/TLHBIX TTPOBO/IOB.

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

2 o—>- >

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

A

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

G, Ix(w)

\ w, w
o >

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

90° |

y&

-90°

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

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

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

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

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

2. IIpakTHUecKas yacThb
3ajaHue
CHUMMUTE YaCTOTHBIE XapaKTePUCTUKU Mapasiie/ibHOrO pe30HaHCHOTO KOHTYpa.
TTopsi0K BBINO/IHEHUA PadoOTHI
e Cobepure 1ernb coriaacHo cxeme (puc.3), BKJIIOUMB B Heé u3MepuTe/bHbIe PUOOPHI B
COOTBETCTBYIOLL[ME THE3/A.
e JlogaliTe Ha CXxeMy CHHYCOMJaJbHOE HalpspKeHHWe OT TeHeparopa HampsyKeHU!
cneruanbHor opmel U =5 B, f = (0,2-2) k'L,

33



~U=5B (V
f=0,2...1 Ky (300
BUTKOB)

1 MKqJ

Puc.3
® U3menss yactoty oT 0,2 go 1k['11, 3anuinmTe B TabJ/IMIy ITOKa3aHUsT TTPUOOPOB.
e PaccudraiTe MO MOKa3aHUsIM MY/JIbTUMETPOB MHAYKTUBHOE COTMPOTUB/IEHHE KaTYILKY;
€MKOCTHO€ COIPOTHUBJ/IEHHe KOH/IeHCaTopa; I0JIHOe COTIPOTUBIIEHME L{eTIN:
X =U/My; Xc=U/l¢; Z=U/Ml
e TlocTpotite rpayKy 4aCTOTHBIX XapaKTepUCTUK (MCIIOMb3ylTe PUCYHKU 4 U 5).

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

0,2

0,3

0,4

0,5

0,6

0,7

0,8

0,9

1
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Om
2000
1500
1000

500

-500
-1000
-1500
-2000

-2500

MA
35

30
25

20
15

10

BeiBOj;:

KoHTpo/IbHBIE BOIIPOCHI:

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

1. Ha3oBuTe yc/ioBUsI pe30HaHCA TOKOB.

2. Ha3zoBuTe yC/IOBUSI pe30HaHCa HaIpsKeHU M.
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JIabopaTropHasi padoTa Ned
VicciegoBanue Tpexga3Ho ey NPH CoeJMHEeHUH MPUEMHUKOB SHEPruu
«3Be3/101»

Henb: vcciieoBaHUe pacrpe/ie/ieHrs] TOKOB Y HalpsUKeHUU B TpexX(asHbIX LeTisaX
TIpU COeIUHEHWHY NMPUEMHUKOB HEPTUU «3Be3/101».

IIpuGopsl u 060opyAOBaHUeE.

1. UcTtounuk 3-x(a3HOro ToKa OT reHepaTopa Harps>KeHUM

2. Habop My/nbTUMeETpPOB B KauecTBe BOJLTMETPOB U aMITepMeTPOB

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

4. Habop coeiMHUTENBHBIX TIPOBOJIOB.

1. O0ue cBeeHus
Ecmu Harpy3ku (MIpUeMHHMKH) COeMHEHbI B Tpexdas3HyIo Iiellb [0 CXeMe «3Be3za»
(puc.1), ToO K COTPOTHB/IEHUSIM Harpy3KW TIPUIOXKeHbI (ha3Hble HarpsbkeHus. JInHelHbIe

U U U
TOKM paBHbI (ha3HLIM U OTpee/IsoTCs 110 3akoHy Oma: Ia :R—A; Iy =R—B; c ZR—C’
A B C
a TOK B HEUTPa/IU paBeH BEKTOPHOU CyMMe 3TUX TOKOB: In = Ia + Ig + Ic.

B I |
| T
Puc.1

ITpu cummeTpuuHbixX HaripsokeHUsIX Ua, Ug, Uc ¥ 0JMHAKOBBIX COTIPOTHUB/IEHUSIX
Ra= Rg = Rc = R TOKU 14, I, Ic Takke cuMMeTpuuHbl U UX BeKTopHasi cymMa (In) paBHa
Hymo. Torga In=1Io = Us/R; In=0.

Ecnu ke conpoTtrBieHust (ha3 Harpy3KA HEOJMHAKOBBI, TO Uepe3 Hy/1eBOW MPOBOJ
rpoTeKaeT HeKOTOpbIY TOK In # 0. ITO MOsiCHAeTCs1 Ha BEKTOPHBIX AuarpamMmmax (puc.2).

a) CMMMETPUYHaA Harpyska 6) HEeCMMMETPUYHaA Harpyska
A
. Is N
u ” A Ia A
A - %
- s
e ’
//’/ IC ///
L
Uc o lc lc e
’
UB IB ///
|N |B
O
C B IN = 0
Puc.2

MoiiHOCTh Tpéx(da3HOUM Harpy3Ky CKJIaJbIBaeTcsl U3 MOIIHOCTel (da3:
2P=PA+PB+P(;.
Korpa Harpyska cuMmMeTprUyHasi U YMCTO pe3uctrBHasA, uMeeM 2P = 3 Py = 3Uo - lo.
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[Ipu cMel1aHHOM (aKTUBHO-WHYKTUBHOM WU/TM aKTUBHO-€MKOCTHOW) Harpy3Ke:
SP=3 :Us -Io- cosp=+3 - Uy In- cosg.
PeakTuBHast MOIHOCTE: 2Q =3 U 1o - sing =3 - Uy - I - sing.

AKTUBHAas1 MOLL[HOCTb:

ITo/Hass MOII{HOCTS:

3ajaHue

Onsa  Ttpexda3Hoi 1jemM C COoelHEHUEM

3S=3 -Uslo=+V3 Uy - I.

2. IIpakTHUeckas 4acrhb.

«3Be37ja» TpPU CHUMMETDUUHOU W

HEeCUMMETPUYHOU Harpy3kax H3MepbTe C TMOMOLIbK MYJbTUMETPA  AEUCTBYIOLIUE
3HaueHus1 TOKOB Inu Iy, a Takke HanipsbkeHurd Uy ¥ Ug, BeIUKC/IMTE MOLIHOCTU Po 1 2Po,
TIPOCTPOKTE BEKTOPHbIE AUAarpaMMBl.

ITops 0K BbINO/THEeHHs PabdoOTHI
Cobepure 11emb ¢ cuMMeTpruHOM Harpy3koi (Ra = Rg = Rc = 1 KOM) cornacHo
cxeme (puc.3).

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

V3mepbTe [elCTBYyIOIMe 3HAUeHWsI HAMpsDKEHUH U TOKOB coryiacHO Tabml u
BBIUKC/IUTE MOLLIHOCTH.

e  [loBTOpUTE HM3MepeHUs U BHIUMC/IEHUS /IJI1 HECUMMETPUYHON Harpy3Ku
(Ra = 1kOm, Rg =470 Om, Rc =330 Om).
¢ [locTpoliTe BeKTOpHbIE IarpaMMbl HalpsHKeHW U TOKOB.

Tabnnuya 1
Cxema «3Be3zia» Harpysxa Harpysxa
CUMMeTpHUYHas HeCHMMeTPUYHast
JIuHeviHbIe U (pa3HbIe Ia
TOKU, TOK HEUTpaiu, A Is
Ic
In
JIuHeliHbIe Uas
HaripskeHus, B Usc
Uca
@dasHble HarpsyKeHus, Ua
B Us
Uc
@dasHble MOILHOCTH, BT Pa
Ps
Pc
OG6111as1 MOIITHOCTB, BT P
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BeiBOj:

KoHTpo/IbHEBIE BOIIPOCHI:

1. KakoBo (¢a3Hoe HanpsbkeHHe MpU COeZJMHEHUH TTPUEMHUKOB 3/1eKTPO3HEPIUHU 110
CXeMe «3Be3/|a», eC/I JIMHernHoe HarpsbkeHue 220 B?

2. KakoB /IMHelHbIY TOK NIPU COeJMHEHUN NPUEMHUKOB 3JIEKTPO3HEPTHH T10 CXeMe
«TPEeYrOJIbHUK», eC/iv (a3HbId TOK 5 A?
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JlaboparopHasi pad6oTa Ne5
Vi3MepeHHe MOLHOCTH M COMPOTHUB/IEHUA NPAMBIMH U KOCBeHHBIMH MeTOaMH

Ilenb: U3yunTh METO/bl U3MEPEeHUs 3JIEKTPUUYECKOM MOLIIHOCTH M COTPOTUBJIEHUS.
IIpubopsl U 060py/J0BaHKE:

1. B/1I0OK My/IbTUMETpPOB B KaueCTBe amIiepMeTpa, BOJIbTMeTpa U OMMeTpa

2. HabGop pe3ucTopoB

3. BartmeTp

4. Vicrounuk Hanpsbkenus: U =15 B

5. Habop coearHUTe/TbHBIX TIPOBO/IOB

I/I3MEPEHI/IE MOIIIHOCTH NPAMBbIM U KOCBEHHBIM ME€TOA0M

1. O01ue cBeieHus

ONeKTpUUYeCcKyl0 MOIIHOCTh MOXKHO U3MEPUTh KOCBEHHO — Uepe3 TOK U HarlpsbKeHue
W/ HETIOCPeICTBEHHO — C TIOMOII[bI0 BaTTMeTpa.

V3 BeIpakKeHUs 1T MOIIHOCTU Ha MOCTOSIHHOM TOKe P = IU BUJHO, UTO ee MOKHO
HW3MEpPUTh C TIOMOIIbIO aMIepMeTpa M BOJIbTMETPA KOCBEHHBIM MeToA0M (puc.l).
OpHako B 3TOM Cjiydae HeoOXOJWMO TIPOM3BOJUTH OJHOBPEMEHHBIA OTCUET I10 JBYM
nprbopaM M BBIUMC/IEHHS, YCIOKHSIIOIHE N3MEPEeHUs Y CHIDKAIOII[He er0 TOUHOCTb.

+
5 (A ——

[ () -

Puc.1. U3mepeHue MOWHOCMU KOC8EHHbIM MemMooom

[y v3MepeHUs] MOLHOCTA B LeMsIX TOCTOSHHOTO TOKa TPUMEHSIIOT TIPUOOPHI,
Ha3blBaeMble BaTTMETPAMM, [Jjsi KOTOPbIX WCMO/B3YIOT 3JIeKTPOJUHAMUYECKHUE U
dbeppoarHaMuyecKre 3MepUTeTbHble MEXaHU3MBbI.

[Ipy wW3MepeHUM MOIIHOCTH, TOTpeOsisieMOii Harpy3Koil, BO3MO>KHBI [[Bé CXEMbI
BK/IFOUEHHS BaTTMeTpPa, OT/IMYAIOLMeCs: BK/IFOUeHUEM ero rnapasiiesibHOM Lemnu (puc. 2).

2 tr l
Puc. 2. Cxembl gK/toueHUsi napanienbHoll obmMomku eammmempa (npsimoti Memoo)
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Y BarTMeTpa HMMeEIOTCS [Be Mapbl 3aKUMOB (T10C/eJ0BaTe/lbHOM W Tapaslie/lbHOu
L[eriei), ¥ B 3aBUCMMOCTH OT MX BKJ/IFOUEHMS B Lielb HarlpaB/ieHWe OTKJIOHEHUs yKa3aTeJis
MO>KeT ObITh pa3nMuHbIM. [Iji TIPaBWILHOTO BK/IIOUEHHs BaTTMETpa OJUH U3 KaXKIOU
mapbl 3aKUMOB 0003HauaeTcsl 3HAaKOM «*» (3Be3Zl0uka) M Ha3bIBaeTCsl «TeHepaTOPHBIM
3AKMMOM» .

2. [IpakTHueckasi 4acTb
3ajaHue

N3mepbTe MOIHOCTD TIPSIMBIM Y KOCBEHHBIM METO/IOM.

ITops0K BbINO/THEeHHs PabdoOTHI
CobepurTe Lierb coriacHo cxeMe (puc.1), u3MepbTe HalpsKeHHe U TOK B Pe3ucTopax.
Bbruncivire MomiHocTs 1o dopmyne: P = ITU
Cobepure 11eMb CoryiacHO cxeme (pUc.2), u3MepbTe MOILIHOCTb.
BHecure B Tab/1.1 u3MepeHHbIe Be/TMUMHBI HaTIPSDKeHUs, TOKOB M 3HaU€HHsI MOII[HOCTH,
V3MepeHHbIe MPSAMBIM U KOCBeHHBIM MeTO/IOM.

Tabaunua 1
KocBeHHBIN MeTO[, [Ipsamou meTop
U B LA P=1U, Bm P, Bm
R =330 Om
R =680 Om
R =1000 Om

I/I3MEPEHI/IE ConmpoTuBJ/iIeHUA IIPAMBIM H KOCBEHHbBIM METOJ0M

1. OOume cBejeHUA

CyI11ecTBYIOT pa3/MuHble MeTO/bl HW3MepeHHUs 3/1eKTPUUeCKHUX COMpOTUBIeHUM. B
JaHHOM paboTe TIpe/jlaraeTcsl MPOW3BECTU W3MepPeHUs 3/IeKTPUUECKUX COIPOTHUB/IEHUM
pa3IMYHBIMU CIIOCOOaMU:

1) ommeTpoM (TpsIMOU MeTO1)

2) Ha TIOCTOSIHHOM TOKe — MeTOJ0OM aMmriepMeTpa U BoJIbTMeTpa (KOCBEHHbIN MeTO[).

W3mepeHue 3/1eKTPUUYECKHX COTPOTUB/IEHUM OMMeTpPOM. [ljisi MpsiMOro M3MepeHus
COTIPOTHB/IEHUS] TIPUMEHSIOT OMMETPbI — MarHUTO3/IeKTpUUYecKre TIPUOOpPHEI, IITKasIb
KOTOPBIX MPOTrpaZlyupOBaHbI B eZIUHULAX COMPOTHUB/IeHUs.. OMMETDP COCTOUT U3 UCTOUHUKA
NMUTAaHUS ~ TIOCTOSIHHOTO  ToKa  (OaTapew),  peryJjMpoBOYHOTO  pe3ucTtopa W
MusTHamriepMmerpa. [Ipubop paboTaeT Mo NPUHIUAITY W3MepeHHUs TOKa TP TTOCTOSTHHOM
ONIC. Tlepen wu3MepeHHEM 3a)KUMbl 3aMbIKAHOTCSI HAKOPOTKO, U PeryJavMpOBOYHBIM
Pe31CTOPOM BBICTaB/ISIETCS HOJIb Ha IIKase mpubopa. 3aTeM MOJK/IH0UaeTCs u3MepsieMoe
COTIPOTUB/IEHHE W CHUMaeTcsi oTcueT. OMMeTphbl UMEIOT OOMBIIYI0 TOTPEeITHOCTb (K/acc
TOYHOCTH 2,5) U HepaBHOMePHYI0 (06paTHY!0) IITKasy.

Metoa amMmepmerpa M BOJIbTMETPAa OCHOBAaH Ha MpUMeHeHMH 3akoHa Oma K
y4acTKy Lienu. VI3MepuB TOK, IPOXOASILWN Uyepe3 CONPOTUB/IEHNE, U HalIpsDKEHWe Ha HeM,
MOXXHO OIpe/leJIuTh 3HaueHWe COTMpOTUB/eHUs. lV3MepeHHe COTMPOTUB/IEHUS MOKHO
TIPOM3BOUTH T10 IBYM CXeMaM, n300pa>keHHbIM Ha puC. 3.
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Puc. 3. 3mepeHue conpomueneHusi KOC8EHHbIM MemoooM

[Ipy u3MepeHUM COMPOTHUBJIEHUS IO MEPBOM CXeMe BOJIbTMETD TMOKa)KeT TajieHue
HarpspkKeHWs: Ha W3MepsieMOM COMNpPOTUBJ/IEHWM R, a amriepMeTrp — CyMMY TOKOB,
TIPOXOAIIMX Yepe3 u3MepsieMoe COMPOTUB/IEHHUE U BOJbTMETD, T.e. I =1 g + I 5.

Nckomoe coripotuB/ienve paBHO: R=U/I=U/({Ir+15) =U/(Ir+ U/ Rg), Tae
U — HaripsbkeHHWe Ha BOJbTMeTpe; I — roka3aHue amrepmeTrpa; Rg — COIPOTHBIIEHHE
BoJibTMeTpa. [lepByro cxeMy c/ielyeT NPUMEHSITb, KOTZa H3MepsieMoe COIMpPOTUB/IEHHE
MaJIo M0 CPaBHEHUIO C COMPOTHBI/IEHUEM BOJIbTMETPa.

[Ipy wu3MepeHUM COIMPOTHB/IEHUS IO BTOPOM CXeMe aMIlepMeTp II0Ka3blBaeT
NpaBWIbHOE 3HaUYeHHe MPOXOJSIIEro M0 CONPOTUB/IEHUIO TOKA, @ BOJIbTMETD IMOKa3bIBaeT
CyMMy TaJIeHUM HamnpsokeHuM Ha u3MepsieMOM cornpotuBieHud Ur M mafeHue
HanpspkeHue U, Ha ammiepMetpe, T.e. U = Ug + Ua.

[ToaTomy HM3MepeHHOe 3HaueHWe COTIPOTUBIEHUsI Oy/jeT paBHO:
R=Ur/I=(U-Uy/I=U/T- Ra, tae U — noka3aHusi BojibTMeTpa; I — MoKa3aHUsI
aMriepmeTpa; Ry — CONpOTHUB/IEHHE aMIlepMeTpa.

TakuM o0Opa3oMm, BTOpOM CXeMol IjefilecooOpa3HO TIOB30BaThCS TOT/AA, KOTJA
13MepsieMoe COTIPOTHB/IeHHe MHOTO 60/bIlle CONTPOTHB/IEHHsI aMIiepMeTpa.

Eci Hen3BeCTHBI COIIPOTHBJIEHHWsI amMIlepMeTpa M BOJIbTMETpa WIH He TpeOyeTcs
0co00¥ TOUHOCTU B U3MEpPeHUN COTIPOTHBJIEHUMN, TO COTIPOTUB/IEHUS] MOYKHO TIO/ICUHTATh
1o npubmpKeHHON (GopMysie He3aBUCUMO OT TOTO, Kak BK/ItOueHbl mipubopsl: R = U/ I,
rae U — nokasaHue BOJIbTMeTpa; I — roKa3aHusl amriepMerpa.

2. IlpakTHn4yeckasi 4acTb
3ajaHue
N3mepbTe CONpoTHBIIeHME TIPSIMBIM U KOCBEHHBIM METOZ0M.

TTopsa0K BBINO/IHEHUA PadoTHI

e CobepuTte Lienb COryiacHO TepBOM cxeme (puc.3 a), U3MepbTe HarpsDKeHHe U TOK B
pe3ucropax.

e (Cobepute Lierb corjaacHO BTOpoi cxeMme (puc.3 0), U3MepbTe HampsyKeHHWEe U TOK B
pe3ucropax

¢ Bbruncivre conpoTuBiieHue 1o Ggopmyne: R=U /1T

® JI3mepbTe COMPOTHUB/IEHKE Pe3UCTOPOB C ITOMOIIBI0 OMMeTpa.

* BHecuTe B Tab/.2 uW3MepeHHble BeIMUMHBI HalpsDKeHUs, TOKOB W 3HaueHUs

COITPOTUBJICHMS, U3MEepeHHbIe MIPAMBIM ¥ KOCBeHHBIM MeTO/OM.

Tabauya 2
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KocBeHHbIN MeTO/ IIpamoit

IlepBas cxema Bropas cxema MeTOJ
U B LA R=U/I, | UB LA R=U/I, R, Om
Om Om
R =330 Om
R =680 Om
R =1000 Om
BeiBoj:

KOHTpO/IbHBIM BONPOC:
V3mepeHrie MOIIHOCTH HAarpy3Ky B LieNH MMOCTOSHHOTO TOKa BBIMOIHEHO KOCBEHHBIM

METOZIOM TIpU TIOMOILI[ amriepMeTpa U BOJbTMETpa. [Ipu 3TOM OBIIM MCIIO/Ib30BaHbL:
amrepmeTp tvna M342, umerolui npeen usMepeHusi (HOMUHaAbHbIA TOK) 20 A U Kjacc
TOYHOCTM  2,5; BoJbTMeTp Tuma M717 c mnpenenoM u3MepeHHs (HOMWHaIbHBIM
HaripsbkeHuem) 150 B u kmaccom TouHoctv 1,5. Tloka3saHusi amriepMmeTrpa - 8 A;
BosibT™MeTpa — 100 B.

Ornpepenure:

1) MoII{HOCTB TTOTpebuTe/Is;

2) HaubOJIBIITYI0 BO3MOKHYIO OTHOCUTE/TbHYO TTOTPEIIHOCTh IMPH U3MePeHNUH TOKa;

3) HauOOMbBILIYI0 BO3MOXKHYH) OTHOCHTE/IbHYIO T[IOTPELIHOCTh TIPU W3MepeHUU
HarpsyKeHus;

4) HauOOJIBIIYI0 BO3MOXHYIO OTHOCUTEIbHYIO TIOTPEeIIHOCTb TIpU K3MepeHUH
MOIIHOCTH;

5) HauOO/bIITYI0 aOCOMOTHYIO MOTPEIIHOCTh U3MEePeHUsI MOIIIHOCTH.
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JIabopaTropHasi padoTa N6
Onpeje/ieHHe TapaMeTPOB U XapaKTEPUCTHK MOTYNPOBOJHUKOBOI0 M0/

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

IIpuGopsl u 06opyAOBaHUE:

1. Habop My/ibTUMETPOB

2. HabGop pe3sucTopoB

3. [TonynpoBOJHUKOBBIM AUO[

4. VICTOYHUK MTUTAHUS.

1. O01ue cBejeHUsA

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

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

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

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

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

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

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

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

680 OM | |

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

1 kOm
l B
B
O O— O O0—0O

a) TMpsMas NONAPHOCTL 6) ObpaTHasa NONAPHOCTb

Puc. 1

Puc.?
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Tabnuua 1

Unp, B

0,1

0,2

0,3

0,4

0,5

0,6

0,7

Ir[p, MA

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

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

Tabnuua 2

UOBP, B

0

2,5

5

7,5

10

12,5

15

Io];p, MKA

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

MA

g

25

20

15

10

odp

0.1

0.2

0,3

04

ofp

M kA,

BeiBoj:

KoHTpo/IbHBIE BOIIPOCHI:
1. Kakue rippMecy UCMOJb3YIOT B MOJIYTIPOBOJHUKAX ?
2. Kakue ObIBArOT AUO/IbI IO KOHCTPYKTHBHOMY HCTIOJTHEHHIO?

Puc.3

3. Kakyro posib B 3/IeKTPOHHBIX CXeMaXx BBIMOHSOT TyHHE/IbHbIE JUO/bI,
CTaOW/IUTPOHBI, BapUKaribl?
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JIabopaTropHasi padoTa Ne7
VicciiegoBaHue padoThbl TPAaH3UCTOpPA

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

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

3. bunonspHbIM TpaH3UCTOP

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

5. KoHHekTop

6. Habop coearHUTE/TbHBIX IPOBO/IOB

1. O0ue cBegeHus

CBoiiCcTBa TpaH3MCTOPOB ONMCHIBAIOTCS C/eAYIOIIMMU YeThIPbMS CeMelCTBaMu
XapaKTepPUCTHK.

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

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

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

XapakTepucTuKa 00paTHOM CBSI3M eCTb 3aBUCHMOCTh HarpsbKeHUsl 1ienu Oasza /
smutTep Ugps, COOTBETCTBYIOIEr0 pa3/iMyHbIM HeW3MEHHBIM 3HaueHUsIM TOKa 0asbl, OT
HanpspkeHus 1ier KosuieKTop/amMuttep Uks TpU pa3nuuHbIX (PUKCUPOBAHHBIX 3HAUEHUSIX
TOKa.

2. IIpakTHUecKas yacThb

3agaHue

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

HOPHI[OK BBITIO/THEHUA paGOTbI

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

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

I

100 kOm 47 KOM

15B
1kOm
v
- O O.
Puc.1
Tabnuua 1
Uxks, B Is= 20 pA Is = 40 pA Is= 60 pA Is = 80 pA
IK, MA U];a, B IK, MA UBB, B IK, MA UBB, B IK, MA UBB, B
0
0,5
2
5
10
15

¢ T[loctpoiiTe rpadguku cemeiicTBa BbixOAHbIX XapakTepuCTUK Ik (Uks) U cemeicTBO
xapakTepucThk obpatHoi cBsis Ugps (Uks), He 3a0bIB yKa3aTh KaKOMY TOKY Oa3bl
COOTBETCTBYeT KaXK/lasi KprBasl.

e VYcraHoBute Uxs = 0 U u3MeHAss TOK 0a3bl B COOTBETCTBMU CO 3HAUCHHSIMY,
yKa3aHHbIMH B Tab/. 2, cHumure 3aBUCUMOCTh Uss (Is). YBemuubTe HampsbkeHre Uko
10 5B u cHoBa cHumuTe 3aBUCUMOCTh Us;s (Is), a Takke U Ik (Is). [loBTOpHTE 3TOT OMBIT
takke npu Uks = 15 B. (Ilpu npoBefieHUMM >TUX U3MEPEHUM TakKe YUUThbIBAUTE
TpUMeuaHye K MpeAblIyIeMy OMbITy).

¢ [loctpoute rpadguku BxogHbiX Is(Uss) U perymupoBounHbiX Ik(Is) XapakTepucTHK,

yKasaB /11 KaXX0M KpUBOM COOTBeTCTBYHOIIMe 3HaueHUs1 Uxa.
Tabnunua 2

I];, llA UK3=0B UK3=5B UK3= 15B
U];a, B IK, MA U];a, B IK, MA U];a, B IK, MA

0

5

10

20

50

80

BroiBoja:
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KoHTpo/IbHBIE BOIIPOCHI:

1. KakoBo Ha3HaueHUe TPaH3UCTOPOB?

2. Kakue Bbl 3HaeTe BU/ibl TPAH3UCTOPOB?

3. CKOJIBKO p - n - 11lepexo/ioB Y IOJIyIIPOBOJHUKOBOI'O TPaH3UCTOpa?

4. YKaxuTe TMOJISIDHOCTb HarpsKeHWS Ha SMUTTEPe U KOJUJIEKTOpe TpaH3UCTOopa
TMOAp—N-p,Nn—p-N.

5. I'e mpyrMeHAOT TPaH3UCTOPHI?
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JIaboparopHasi padGoTa Ne8
VicciiegoBaHue padoThbI CXeM BBINMPSM/IEHHsI TEPeMEHHOr0 TOKa

Henb: VCC/Iel0BaTh paboty TI0JIYTIPOBOJHUKOBOIO 0JHO(a3HOro
JBYXTIO/TYTIEPUOJHOTO BBITIPSIMUTEISI.

IIpuGopsl u 06opyAOBaHUE:
. [TomynpoBOTHUKOBbIE AMO/IbI
. Pesuctop 10 kOm
. Kongencatopsl 1 Mk®@, 10 Mk®, 100 MmxP
. Uctounuk nuTanus ot 6/10ka reHepaTOpOB HaMpsDKeHW
. KoMIujieKT My ibTUMETPOB B KauecTBe aMIiepMeTpa U BOJIbTMETPA
. Octmnnorpad
. Habop coenHUTeTHHBIX TIPOBO/IOB.

1. O01ue cBeieHus

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

AU WWN -

Usx

O—f=f—t»— t

\{

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

[BYXIIO/JIyTIePUOJHOIO BBINPSIMUTENS CO CPeJHUM BBIBOZIOM HAa aKTUBHYK) HarpysKy
Tipe/iCTaB/IeHbl Ha PUC.2.

!PIH'
=t

']

ff +{=])
- h .WH bz
=+ g -
- 1I‘j “-] -+{_1
o 822

voz

Tema a,im,
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Uy

T

1]
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HOwvonpt cxembl VD, 1 VD, IpOBOAAT TOK MOOYEpPeIHO, KaXKAbIA B COOTBETCTBYIOLLAN
TI0/1yTIepHO/, TIMTAOLLero HarpsykeHus. B TeyeHue riepBoro mnoJyrepuoza
TI0/I0>KUTE/IbHBIM MOTeHLMaA uMeeT aHo, Auoaa VD, U TOK iy MpOXOoguT uepe3 Hero. B
TeueHre BTOPOro MOynepuo/ia MOI0KUTEbHBIU MOTEeHLUaI UMeeT aHoA, auoga VDo,

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

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

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

dmax dmin

2. ITopsifoK BbINo/IHeHUs1 padboThbI

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

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

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

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

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

A VI/\V3

O

(]
I-—--u

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

7~
3
{
0
©

Z
VOO

r“‘\-.]

\v2A\va

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

C, MKD 0 | 1 10 | 100

U, B

Us, B

AUnym,c, B

Ud / UBX

knyﬂbc

B

8

-2

-4

Puc.4
BeiBOj;:

KoHTpo/IbHBIE BOIIPOCHI:

1. CpaBHHTe MOCTOBYIO CXeMY U [IBYXITOJIYIIEPUOJHYIO CXeMY C HYJIEBOU TOUKOHU.

2. Yro Takoe KO3(ULIMEHT BbITIPIM/IEHUS U KOS(POULIMEHT ITy/IbCaLii?

3. Kakoe [felcTBHe OKa3blBaeT CIVI&KMBAKOIUM KOHZEHCAaTOp Ha aMIUIUTYAy
IMyJ/IbCAL HaMpSDKeHUsT?

JIaGopaTopHasi pabora Ne9
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HccnepoBanue paboThl yCHINTE/IA HU3KOM YaCTOThI

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

IIpu6opsl u 06opyAoBaHUe:

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

2. VICTOYHUK TTUTaHUs OT 0JI0Ka TeHepaTOPOB HaTPsDKeHUH

3. KoMIIeKT My/IbTUMETPOB B KaueCTBe BOJIbTMETPOB

4. Ocuunnorpad.

1. O0mue cBeeHUs

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

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

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

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

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

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

Puc. 1. Cxema ycunumesnsa Ha mpaH3aucmope ¢ O3

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

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

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

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

UBBIX ) B

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

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

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

UBle ’ B

kU= UBBIX/ UBX

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

BriBoja:

KoHTpo/IbHEIE BOIIPOCHI:

1. B yeM JOCTOMHCTBA U HEZOCTATKU TPAH3UCTOPHOI'O YCU/IUTEJIS 10 CPaBHEHUIO C
JIAMIIOBBIM?

2. [ToueMy B yCUUTE/ISIX Yallle BCETO UCTIOMB3YEeTCS CXeMa C 00II[UM IMUTTEPOM?

3. Ha3oBuTe MpUUMHBI TIOMEX IMPH paboTe yCUIUTe e.
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JIaboparopHasi padota Nel0
Onpe/e/ieHHe TUIIA MUKPOCXEM 10 MAPKUPOBKe

Ile/ib: HAYYUTHCS OTIPE/IeJISATh TUIT MUKPOCXEMBI 110 MapKUPOBKE
IIpu6opsl u o6opyaoBanue: Habop UMC

1. OO0ue cBejeHUA
Cucrema odo3Hauenui UMC

s pa3paboTKU U CO3/laHUsI CJI0OXKHOW 3/IeKTPOHHOM ammapaTypbl Ha 6aze VIMC,
TpebyeTcst onpeeneHHbii Habop VIMC pa3iyHOro Ha3HaueHHsl, COBMECTUMBIX MEXIY
co0oii M0 3/1IeKTPOHHBIM TlapaMeTpaM. J/IeKTPOHHasi TIPOMBIILLJIEHHOCTh BBITTyCKaeT Cepyuur
VHTEerpajbHbIX MUKDPOCXEM, T.e. COBOKYITHOCTb MHUKDPOCXEM, BBITOJHSAIOLIMX Pa3/MyHbIe
(GyHKLIMH, HO UMEIOLIUX OJWHAKOBOE KOHCTPYKTMBHO-TEXHOJIOTMUECKOe WCIIOJIHEHWe U
rpe/iHa3HaUYeHHbBIX [jIsi COBMECTHOTO TNMPHUMeHEeHUsI B paJuO03JIeKTPOHHOU anmaparype. B
COCTaB CepHUH MOTYT BXOJUTh AECSATKU PA3/IMYHBbIX TUIOB MHUKPOCXEM B 3aBUCHMOCTU OT
006s1acTV IpUMeHeHUs Y Ha3HaueHUsl.

[To mpunsToit cucreme ('OCT 17467-88) obo3naueHue VC [JO/DKHO COCTOSITH M3
YyeTbIpex 371eMeHTOB.

ITepebiii 31emenm (OykBa «K») moka3biBaeT, UTO MUKpOCXeMa TpefiHa3HaueHa [iis
YCTPOUCTB LIMPOKOT0 TIpuMeHeHus1. MUKpOCXeMbl, TTpeiHa3HaueHHbIe /1Jis SKCopTa (1ar
BbIBOZIOB 1,27 1 2,54 Mm), niepef;, OykBoii «K» umeroT 6ykBy «O».

Ecm niocne 6ykBbl «K» miepes HoMepoM cepuM yKa3bIBaeTcsl elrle OykBa «P» win
«Mp», TO 3TO 0O3HayaeT, UTO aHHAsl CepUsi BCS BbIMTyCKaeTCs B MJIaCTMacCoBOM (OykBa «P»)
nnu KepamudeckoM (6ykBa «M») Kopriycax.

Bmopoti 31emenm - 1rdpa, COOTBETCTBYIOIAs KOHCTPYKTUBHO-TEXHOJIOTUYECKOM
rpymme: 1, 5, 7 - nonymnpoBoaHrkoBbie VIC (0603HaueHre 7 TPHUCBOEHO 0eCKOPITyCHBIM
nosrynipoBoHUKOBEIM VIC); 2, 4, 6, 8 - tubpugusie VIC; 3 - VIC npounie (TieHOUHBIe,
BaKyyMHbIe U KepaMUUecKue U T.J.).

Tpemuti s3nemenm - 2 - 4 1udpsbl, 00603HauaroIIMe TIOPSAKOBLIM HOMep pa3paboTKu
Cepur MUKPOCXEM.

Yemeepmbiil 31emenm - 1Be OykBbl, 0003HavarolMe (HyHKIMOHA/ILHOE Ha3HaueHMe
MUKPOCXEMBI.

IIambiii  371emeHm - TIOPSAKOBBIM HOMep pa3paboTKXM  MMKPOCXeM  TIO
(GyHKIIMOHA/IbLHOMY TpU3HaKy B JaHHOW cepud. OH MOXeT COCTOATh KakK U3 OJHOU
1U(PBHI, TaK U U3 HECKOJILKUX 1IU(P.

B cootBerctBuM ¢ I'OCT wMuKpocxeMbl 10 (YHKIIMOHA/JIbHOMY Ha3HaueHUIO
0003HaYarTCs CeYIOIIMM 00pa3oM:

1. TI'enepartopsl - [': rapMoHMuecKux curHajgioB - I'C; MpsIMOYTOJIbHBIX CUIHAJIOB
(mynbTuBubOpaTopel) - ['T; nuHeliHOM3MeHSIOIMXCA CUTHaMoB - [JI; curHamoB
crnierfuanbHON popmel - ['D; miryma - ['M; npouwme - I'T1.

2. [etekrtopsl - [I: amrumrygHele - IIA; wMmnysscHele - [W; uvactotHele - [IC;
¢asossble - []®; poune - [I1.

3. KommyTatops! 1 Kinroud - K: Toka - KT; Hanpspkenus - KH; npoune - KII.

4. Jlornueckue 3nemeHThI: 31emMeHT -HE - JIA; snement UJIN-HE - JIE; sanemeHnT U
- JIN; snement WUJIN - JIJI; snement HE - JIH; snement U-UJIN - JIC; snemenT U-HE /
NJIN-HE - JIb; snement U-UJIN-HE - JIP; snement U-NJIN-HE/-HE - JIK; snemeHT
NJIN-HE/NJIN - JIM; paciuuputenu - JII; nipoune JIII.
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5. Moaynsitopel - M: ammiutyaHble - MA; uyactotHele - MC; ¢a3oBbie - M®;
UMITy/IbCHBIE - MU; ipoune - MIT.

6. Ilpeobpa3oBaren - II: wactotbl - [IC; daser - [I®; amurensHoctn - I1/;
HanpsbkeHust - [TH; mowHoctu - [TM; ypoBHs (cornacoBarenu) - I1Y; kop-ananor - TTA;
aHasor-koj - I1B; kogkop, - I1P; mpouwne - I1I1.

7. BropuuHble UCTOUHUKY nuTaHus - E: BompsimuTenu - EB; npeo6pa3oBarenu - EM;
crabumsatopsl HanpsbkeHus -EH; crabunusatopsl Toka - ET; npouwne - EIT.

8. Cxemnbl 3a7iepXKku - b: naccrBHble -BM; akTHBHBIe - BP; nipouue - BI1.

9. Cxembl cenmeKLMM W cpaBHeHUs1 - C: amrmutygHble (ypoBHs curHana) - CA;
BpeMeHHbIe - CB; uactotHble - CC; da3oBbie - CB; nipouue -CI1.

10. Tpurreps! - T: JK-tuna - TB; RS-tumna (c pa3zaenbHbiM 3amyckom) -TP; D-tuma -
TM; T-tuna - TT; aunamuueckue - T/I; I1Imutta - TJI; KomOuHMpoBaHHBIe - TK; mpouwe -
TII.

11. Ycunutenu - ¥Y: BBICOKOM Y4acTOTHI - Y B; NPOMe)XXyTOUHOM 4acTOTHI - Y P; HU3KOU
yacTtoThl - YH; umnynbCcHbIX curHajioB - YW; mosroputenu - YE; cudTbIBaHUA U
BOCripousBeZieHud - YJI; uHaukauuu - YM; MOCTOSAHHOrO TOKa - Y'T; omepaijMOHHbIe U
mpdepenuyaneHele - Y I; npoune - YII.

12. ®unbTpel - @: BepxHUX 4acToT - PB; HWKHUX yacToT - ®H; nosocoseie DE;
pexekTopHEIe - OP; npoune - OII.

13 ®opmupoBarteny - A: UMITy/IbCOB NPSIMOYTO/IbHOU (hOpPMBI - AT'; ajpeCHbIX TOKOB
(dbopmupoBaTenu Hampsb>keHUM U TOKOB) - AA; UMITy/IbCOB Criel[dagbHON (opMbl - AD;
pa3psiIHbIX TOKOB (hopMHpOBaTe/ M HarpshKeHU U TOKOB) - AP; ripoune - ATl

14. DnemeHTBI 3allOMUHAKOLIMX YCTPOWCTB - MaTrpulbl Hakonutenud: O3Y
(orepaTuBHBIE 3allOMMHaMOIIMe ycTpolicTBa) - PM; T13Y (mocTosiHHBIE 3ariOMUHarolye
ycrporictBa) - PB; O3Y co cxemamu ynpasienusi - PY; [13Y (macouHble) co cxemaMu
yripaB/ienus - PE; I13Y co cxemamu yripaB/ieHUsI U C OAHOKPATHBIM IPOrpaMMUPOBaHHEM
- PT; T13Y co cxemamu yripaBJieHUs] U C MHOTOKPAaTHBIM TIpOorpaMmMupoBaHueM - PP; A3Y
CO cxeMamH yripaBiieHus - PA; ripouue - PIL.

15. DnemeHTBl apu@MeTUUECKMX U [AUCKPETHBIX YCTPOMCTB: perucTtpol - UP;
cymmatopel - WUM; nonycymmaroper - WJI; cuetunku - WE; mmdparoper - UB;
pemrdpaTopsl - M/]; komOuHupoBaHHble - K; npoune - UTI.

16. MHorogyHKUHMOHaIbHbIE MUKPOCXeMBI - X: aHa/orosele - XA; uu@possle - XJI;
KoMOuHupoBaHHbIe - XK; nmpoune XTI,

17. Mukpocbopku, Habopel smemeHTOB - H: guomoB - HJI; TpansuctopoB - HT;
pe3urcTopoB - HP; koHgeHcaTopoB - HE; kombuHupoBanHbie - HK; mpoune - HII.

2. TlopsiJoK BBINO/THEHHUA PabdOTHI

¢ BHuUMarenbHO U3yUunUTe MUKPOCXEMY.
e 3arnosiHuTe Tabuiy 1.
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Tabnuua 1

YcnosHoe [TepBbI KouctpykTuBHO- | [lopsakoBbl | PYHKI[MOHAIBHO [TopsifKOBBIN
0003HaueHH 3/IeMeHT TeXHOJIOrM4ecKa 11 HoMep e Ha3HaueHue HOMep
e IMC 0003HaueHusI s rpynmna pa3paboTku MHUKPOCXEMBI pa3paboTku
NMC (pacirdpoBka) cepuu (pacimdpoBka) MHKDPOCXeM T10
(paciudpoBka MHKpPOCXeM (byHKLMOHATLHOM
) y MpPU3HAaKYy B
[AHHOU Cepuu
BoiBoja:

KoHTpo/iIbHBIE BOIIPOCHI:
1. JaviTe onpepeneHre UHTErpajibHOM MUKPOCX€eMBbI, 3jieMeHTa U KomrioHeHTa UMC.

2. Ilo kakum mipu3HakKaMm Knaccuduiupyrot UMC?

3. Kakuie UMC Ha3bIBaloT M7IeHOYHBIMH, TTOTYTIPOBOAHUKOBBIMU ¥ TUOPUIHBIMU?
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NHCTPYKLIMOHHBbIE KapPThI
AJ/Is1 IPOBe/IeHUs1 MPAaKTUYeCKHUX 3aHATHH

IIpakTnueckoe 3ansitue Ne 1
Pacuet pa3BeTB/IeHHBIX Liefiell MOCTOAHHOI0 TOKa

HEJ]I): HAYyUWTHCA OIIpeae/IATh IIapdMETPhI Pa3BETBJ/IEHHBIX ].[EHEﬁ ITOCTOAHHOI'O TOKAd.

3apaHue
1) Wcrnonb3ysi pAaHHble B Tabi. 1, coryiacHO

R, R,
—
Bamiemy  BapWaHTy, OIpeJe/NuTe  SKBUBAJIEHTHOE R, [{= =
3 [N
COIIpOTHUBJIEHHKE 1I€lH, TOK B LI€IH, HalIpsDKeHKWA U TOKU I - B
1 —a | S
L4

Ha Bcex pe3ucTtopax (puc.l).

Puc.1
Tabauya 1

Bapuant 1 2 3 4 5 6 7 8 9 10

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

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

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

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

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

2) Wcrionb3yss pgaHHble B Tabm. 2, COTIJIaCHO
Bamemy BapuaHTy, oOrnpejenuTe  3KBHBaJeHTHOE
CONPOTHBJIEHUE 1]eTH, TOK B LeIH, HalpSUKeHUs] U TOKU
Ha BCex pe3ucTtopax (puc.2).

BapuaHTt 1 2 3 4 5 6 7 8 9 10

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

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

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

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

R4, OM 30 15 75 20 30 60 24 60 150 50
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3) Wcnonb3ysi paHHble B Taba. 3, COIViacHO
Bamemy  BapuaHTy, oOnpefieiuTe  SKBUBAJ€HTHOE
COMNPOTHBIIEHUE 1[eMH, TOK B Lieru (puc.3).

4) Wcrionb3yss paHHble B Tabi. 3, COracHO
Bamemy  BapuaHTy, oOIpefe/dre  SKBHBaJIeHTHOE
COTMPOTUBJ/IEHUE LIeNH, TOK B Lienu (puc.4).

5) Wcnonb3yss paHHele B Tabn. 3, coriacHo
Bamemy  BapuaHTy, oOmnpejenuTe  SKBUBaJIEHTHOE
COTNPOTHUBJIEHUE 1]eMH, TOK B 1ieT (puc.5).

6) Wcnonb3yss paHHele B Tabn. 3, coriacHo
Bamemy BapuaHTy, omnpejenuTe  3KBUBaJ€HTHOE
COMNPOTHBJIEHUE 1]eTH, TOK B 1ieru (puc.6).

7) Wcnonw3ysa gaHHble B Tabsa. 3, corsacHo Batemy
BapUAHTY, OMpeJeuTe 3KBHUBAJIEHTHOE COIPOTHBIIEHHE
1[ely, TOK B 1iemu (puc.7).

T

F.-

Puc.5

A .
Es Fs4
E
E,
-
A
R;
E
-—

[F

Puc.7
Ta6auya 3
BapuaHT 1 2 3 4 5 7 8 9 10
UB 100 | 200 | 100 | 50 100 | 50 100 | 50 | 100 | 100
Ri23456, Om 16 20 14 5 18 15 9 10 12
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BeiBoj:
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IIpakTnueckoe 3ansitue Ne 2
Pacuer oaHO(a3HOM LenH MepeMeHHOr0 ToOKa

Ilenb: HayuuTbCS MNPOBOJAWUTH pacueT Hepa3BEeTBJIEHHOM M DPAa3BETBAEHHOM LIeMU
0ZIHO()a3HOT0 MepPeMEHHOr0 TOKaA.

3ajaHue

1. Pacuer ogHo(a3HOM Hepa3BeTB/IEHHOH LieNy NMepeMeHHOr 0 ToKa

Hepa3sBeTB/ieHHast 1ielb MEPEMEHHOIO0 TOKa COJEP)XUT aKTHMBHblIE W peaKTUBHbIE
COTIPOTHBJ/IEHUS], BEJIMUMHBI KOTOPBIX 3aZlaHbl B Tabsuile 1. Kpome Toro, M3BecTHa o/iHa
n3 poronHutensHbiX BemmunH (U, I, P, Q, S). Ucnonw3ys gaHHble Tabm. 1, coriacHo
Baiiemy BapuaHTy, omnpezienuTe: 1) To/iHOe COMNPOTHBIeHUe 1jenu Z; 2) HarpsbkeHue U,
TIPUJIO’KeHHOe K 11eTd; 3) CuIy Toka B 1ier [; 4) akTuBHYIO0 P, peakTuBHYy10 Q, U MOJ/IHYIO
S MoIIHOCTH, ToTpeb/siemMble 1eTbio; 5) KO3(PQUIMEHT MOIIHOCTH; 6) HamlpsbkeHHe Ha
Ka)KZIOM COTIPOTUBJ/IEHWU (ec/ii OHU He 3ajaHbl B Tabmwmile). Haueptute B MaciuTabe
BEKTOPHYIO ZiMarpamMmy HarpsKeHUM.

Tabauya 1
Howmep Howmep R, R;, X, | Xiz, | Xci, | Xeo, | JomonmHUTEIBHASA
BapuvaHTa CXeMbl Om Om OmMm | 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=408B
04 2 16 - 15 5 8 - | Qu:=135Bap
05 3 8 - 6 - 8 4 |Ux=40B
06 3 80 - 100 - 25 15 |[I=1A
07 4 6 2 10 - 1 3 | P=200Br
08 4 40 20 20 - 80 20 | Qci1=-320Bap
09 5 32 - 20 20 6 10 |[I=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=064Bt
19 10 4 - 10 - 3 4 | P=064Br
20 10 8 - 12 - 4 2 |U=80B
R, L, R C, R, L C, L,
[

—

|

*

P E—
ﬂ[é

Cxema 1 Cxema 2
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C]. Ll R]. C: R]_ I_.]_ C]_ R] C]
o = — —
U U
- -
Cxema 3 Cxema 4
Cl Rl ]..1 C: ]..] Cl L1 Rl L: R:
u u
L L
CxeMma 5 Cxema 6
R“1 Ll I:'---'1 1:'!‘1 1‘1 R] Cl
U U
» *
Cxema 7 Cxema 8
C1 Ri C, C, L B, C,
|
L 1 |
— A
U U
» *
Cxema 9 Cxema 10
2. Pacuet ogHO(a3HOI pa3BeTB/IeHHOM I|eNH epeMeHHOro0 ToKa

Pa3BeTB/ieHHasi 1ieMlb TMepPeMEHHOr0 TOKa CO/EpPXXUT aKTUBHble U peaKTHBHbIE
COTIPOTHBJ/IEHUS], Be/TMUMHBLI KOTOPBIX 3a/laHbl B Tabmile 2. HampsbkeHue ncrounrka U =
50 B. Wcnonb3ys maHHble Tabsl. 2, coryiacHO Baitiemy BapuaHTy, omnipefenure: 1) TOKU B
[,, UX aKTVMBHbIE M peaKTUBHbIe COCTAB/SIOLINME; 2) TOK B
Hepa3BeTBJ/IEHHOU YacT 1jenu [; 3) aktuBHYIO P, peakTrBHyt0 Q, ¥ MOTHYIO S MOIIHOCTH,
notpebJisieMble 1ieNbi0; 5) Ko3dduieHT MoITHOCTH. HauepTuTh B MaciiTabe BEKTOPHYIO

obenx BetBsIX I; M

AUdrpaMMy TOKOB.
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Tabauya 2

Homep Howmep R,Om | R,Om | Xp;,OM | X1, OM | Xci, OM | Xz, OM
BdpHUAHT CXeMbI
d
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 - 8 - -
12 2 2 3 - - - 4
13 3 12 - - - - 8
14 4 6 3 8 4 - -
15 5 32 - 24 - - 40
16 6 12 8 - 10 16 -
17 7 2 2 - 3 - -
18 8 5 8 - 4 - 10
19 9 3 6 - - 4 8
20 10 8 4 - 5 6 8
- * I - 1
R, R,
U R, U R,
L, Ci—
%
» * Cxenm 2
Cxema l
* ' L
R, R,
C L= )
Ci— L, Ly
» » -
Cxema 4
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L »
Rl R]_ R:
'[_:" T
C; —— °

L1 C]_ L:
L *»
Cxemas Cxema 6
) N L
K,
u [8) L,
|::| E; R,

L, B

E L Cs
- - —‘

Crema 8
Crenm |

- .
R, E E-
. ? K, ’ . |:T:| ' i
U u
C; —

T C5 T Cl L:
. ) .
Cxema 9 - - —|_

Cxema 10

BeiBoj:

KonTpompyemsie komnerennuu: OK 01, OK 02

Kpurtepuu oujeHKH /1a00paToOpPHBIX PadoT U MPAKTHYECKUX 3aHATHI:

Pe3ysbTaToM paboTHI 110 KaXK[ou ylabopaTopHOi paboTe (IMpakTHYeCKOMY 3aHSTHIO)
AB/isieTCcs: oopmiieHHe oOTueTa W ero 3ammta. OlLleHKy 3a JiabopaTopHyk paboTy
(MpakTHYecKoe 3aHSTHE) TPero/iaBaTe b BBICTAB/ISIET ITOC/Ie 3all[UThl OTUeTa.

JlabopaTopHble pabOThI (MTPaKTUUECKHe 3aHSTHS) OL€HHUBAIOTCS I10 MSTHOA/TEHOM
IIKarie:

«5» 0a/I/I0B BBICTAB/IAETCS 00yYarOIEeMYyCsl, eC/TU:

— paboTta BbITO/IHEHA TIOJTHOCTHIO M MPaBWIbHO; paboTa BBITIOJHEHA 1O IJIaHy C
yueToM TpeboBaHuii Oe30racHOCTH; paboTa BHITIOJITHEHA CaMOCTOSITe/TbHO; paboTa cJjaHa C
cob/irofileHrieM BCeX CpPOKOB; COOJIO/IeHbl BCe TpaBUia O(GOPMJIEHUS] OTUeTa; CJieTaHbl
MIPaBU/IbHbIE BBHIBO/IBI;
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— BO BpeMsl 3all[uThl 00y4YarolUiCcs TIPaBUILHO MOHUMAaeT CYIIHOCTh BOIIPOCa, AaeT
TOUHOe Ofpejie/ieHde W HWCTOJKOBaHWE OCHOBHBIX TIOHSTUNA, CTPOUT OTBET TIO
COOCTBEHHOMY IIJIaHY, COIIPOBOXK/AeT OTBET IpPUMepaMd, YMeeT TPUMEeHWTb 3HaHUs B
HOBOM CHUTYyalldd, MOJKET YCTAaHOBUTHb CBSI3b MEX/Ay HW3yuaeMbIM U paHee W3yueHHBIM
MaTepydaioM M3 Kypca, a TakKe C MaTephajioM, YCBOEHHBIM TIPU HW3yUeHWUH [IPYTuX
JMVCIUTLTHH;

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

— paboTa BBIMOHEHa TMPaBUIBHO C YyueToM 2-3 HeCYIleCTBEeHHbIX OIIMOO0K
WCTIPaB/IEHHBIX CaMOCTOSIT/TbHO 110 TpeOOBaHHIO MperofaBaress; pabora caHa B CPOK
(yiubo c oro3aHWeM Ha JBa-TPU 3aHATHS), €CTh HEKOTOpble HeZoueTbl B 0opMIeHUH
0TYeTa;

— BO BpeMsl 3al[uThl 00y4YarolUics TIPaBUILHO MOHUMAaeT CYIIIHOCTh BOTIPOCa, AaeT
TOUHOe Orfpefie/ieHHe W WCTOJKOBAaHWE OCHOBHBIX TIOHSATHM, HO OTBeT jJaH 0e3
WCTIO/Tb30BaHUsI COOCTBEHHOTO T/laHa, HOBBIX TIPUMEPOB, 0e3 TIpUMeHeHHWs 3HaHWM B
HOBOW CHUTyal[uu, 0e3 WCIIO/Nb30BaHUSI CBs3eM C paHee W3Y4YeHHBIM MaTepHaioM U
MaTepraioM, YCBOEHHBIM TTPU U3YUeHUH [IPYTUX AUCLIUTLINH;

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

— pabora BBIMTO/IHEHA TIPaBWJILHO He MeHee UeM Ha TIOJIOBMHY WU JOITyIlleHa
CylliecTBeHHass OIMOKa, HO OOyuarouiics BajieeT o00s3aTebHBIMUA 3HAHUSIMHA U
YMEHHSIMH T10 TIPOBEPsieMOl TeMe; 00yUaroIuiicss MHOTOKpPaTHO o0OparijaeTcs 3a TOMOIIIbIO
Tnperio/iaBaTeJisi; paboTa c/laHa ¢ oro3zaHrueM Oosiee Tpex 3aHATUM; B 0(OPMJIEHUH OTYeTa
eCTb OTK/IOHEeHUSI U HeCOOTBeTCTBUSI TIPeIbsB/sieMbIM TPeOOBaHUSIM;

— BO BpeMsl 3al[uThl 00yyYarolUicsi TIPaBUILHO TMOHMMAaeT CYIIHOCTh BOIIPOCa, HO B
OTBeTe UMEIOTCS OT/e/ibHbIe Mpobesibl B YCBO@HHUH BOIPOCOB KYpCa;

«2» Das1a BBICTAB/IACTCS 00yUaroIeMycsi, eCyIu:

— BBINIOJTHEHO MeHbllle TIOJIOBUHBI TIPeJ/I0KeHHBIX 3a/laHui, [AOMylleHbl ABe (U
bonee) cylijecTBeHHBIe OIMIMOKKA B Xo/le PabOTHI, TMOKa3aBIilMe, YTO OOyJarOIIUCsS He
Ba/ieeT 00s3aTe/IbHBIMM 3HAHUSIMA U YMEHHUSIMH TI0 JAHHOW TeMe B TIOJTHOM 00beMe,
oOyuaroliuiicsi BbITIONHSeT paboOTy C TIOMOIIbIO TiperofaBaresis; pabora cjaHa C
HapyIlleHreM BCeX CPOKOB; UMEeTCsI MHOTO HapyIIeHUH IpaBuI 0hOpMIeHMUS.

B maHHOM ciyyae oOydJaroluiics He IOMyCKaeTcs K 3amiuTe otyeta. PaboTa fo/mkHa
OBbIThH MCITpaBJIeHa C yUeTOM HeZIOCTaTKOB.

— TIpM 3aliTe OTYeTa OOYYalOIMICA He MOKeT OTBeTUTb HU Ha OAWH W3
MOCTaB/IeHHBIX BOTIPOCOB.

B pganHOM cnyuae oOyuatoruiics OyzaeT AorylleH K TOBTOPHOM 3alllUTe OTueTa
TOJILKO TIOC/Ie JMKBUJAIMM TpobesoB B 3HaHMKM yuyeOHOrO Marepuasa [0 TeMe
nabopaTopHOit paboTHI.
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PYBEXHBI KOHTPOJIb

KonTposibHast pabora Nel
no Teme 1.5. Tpexda3znbie nenu

MeTouuecKue peKOMeHAAINU K KOHTPO/IbHOM padoTe

KonTponbHass paboTa TIOKa3biBaeT YpOBEHb TEOPETHUUeCKONW W IMPaKTHUYeCKOu
TOJITOTOBKM OOYYaroIMXCsl, OTpakaeT Ha/IMuMe HaBbIKOB W YMEHHWM CaMOCTOSITE/TbHO
WCII0/Tb30BaTh M3YUeHHbIN MaTepyall.

KoHTposibHass pabota cocraBieHa B 10 BapuaHTax, COZiep)KUT 2 3agaud. Ha
KOHTPOJIbHYI0 paboTy oTBoAuTCS 90 MUHYT.

B pe3ynbTare M3yuyeHUs] BbIHECEHHBIX HAa KOHTPOJbHYIO paboTy Tem o0yuarolfuiicst
JOJDKeH:

3HATh

- CYLIHOCTb (PU3HMUYECKUX TIPOLIeCCOB, TIPOUCXOASIIUX B 37€KTPUUECKUX LIernsixX
Tpex(a3HOro NepeMeHHOr0 TOKa;

- TIOpSAJOK pacyeTa MapaMmeTpoB 3/1eKTPUYECKUX Lelel Tpex(asHOro rnepeMeHHOI0
TOKa;

yMeThb

- TIpOM3BOJUTH pacyeT TlapaMeTPOB JIEKTPUYECKUX Lierned Tpexda3HOro
TIepeMEHHOr0 TOKa;

- CTPOUTBb BEKTOPHbIE UarpaMMBbl.

OTBeTbI
Bapu 3azanue
aHT 1 2

1 Uq):Un/\/?), Lnann=P nawin/ Uq) Ucp:Un; Pravn=Inamn Uq),
In= Liavn 01a; I8= Lnawn DB;1c= Liawn Dc Iae= Liawn NaB; Isc= Liawn NBc;Ica= Liawn Nea
Pa=Uala; Ps=Ugls; Pc=Uclc; Pap=Uaslas; Pec=UsclIpc; Pca=Ucalca;
P=P,+Pp+Pc P=Pap+Psct+Pca
Uyp=220B; Luwn=0,18A; Uy=127 B; Pn=60 Br;
[,=15=7,92A; 1c=15,84A; [a5=9 A; Igc=35 A; Ica=17 A;
PA=Ps=1742BT; Pc=3485BT; Pas=1143BrT; Pc=4445 BT; Pca=2159BT;
P=6969BT P=7747 Bt

2 Up=Ux/V3; Liawn=Prawr/ Ug Up=Uz; Prava=Lnawn Ug;
IA: InaMn nA; IB: IﬂaMl‘[ nB;IC: InaMn Nc IAB: InaMn I'IAB; IBC: InaMn nB(Z;ICA: InaMn Nca
Pa=Uala; Ps=Uglg; Pc=UclIc; Pas=Uaglag; Pec=Usclsc; Pca=Uca lca;
P:PA+PB+PC P=PAB+PBC+PCA
Up=127B; Liawn=0,79A; Uy=220 B; Pyawn=200 BT;
[,=15=33,18A; Ic=11,06A; I,5=30 A; Isgc=60 A; Ica=30 A;
PA=Ps=4214BT; Pc=1405BT; PAs=6600BT; P5c=13200BT; Pca=6600BT;
P=9833BT P=26400 Bt

3 Uq):Un/ \/3, InaMn:PnaMn/ UQ) Uq):Un; PnaMn:InaMn Ucp,
IA: InaMn nA; IB: InaMn 1‘lB;IC: InaMn Nc IAB: InaMn I‘lAB; IBC: InaMn l‘lBC;ICA: InaMn Nca
Pa=Uala; Ps=Usglg; Pc=UclIg; Pas=Uaglag; Pec=Usclsc; Pca=Uca lca;
P:PA+PB+PC P:PAB+PBC+PCA
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Uyp=220B; Liw=2,27A;

[A=24,97A; 1g=49,94A; 1c=74,91A;

PA=5493BT; Ps=10987BT;
Pc=16479BT; P=32959BT

Uy=127 B; Pyun=75 BT;
IAB:33 A, IBC:]-3 A, ICA:33 A,
PAB:4191BT; PBc:1651 BT, PCA:4191BT;
P=10033 Bt

Uq):Un/\/?); InaanpnaMn/ Uq,

Ia= LiawnDa; I8= Liayn NB;1c= Tnawn e
PA:UAIA; PB:UB IB, PC:UC Ic,
P:PA+PB+PC

Uy=127B; Lun=0,47A;
[,=7,99A;15=1:=23,97A
PA=1015BT; Pg= Pc=3044Br;
P=7103BT

Ucb:Un; Pnamnzlnamn Ucb,

Ia= Liavn NaB; Iec= Liavn NBc;Ica= Liawn Dea
Pas=Uazlas; Pec=Usclsc; Pca=Ucalca;
P:PAB+PB(:+PCA

Uy=220 B; Prr=100 BT;

IAB:35 A, IBC:]_S A, ICA:].S A,
Pas=7700BT; Ppc=3300 BT; Pca=3300BT;
P=14300 Bt

Uq):Un/\/B; Liavin=P nawn/ Ugp

IA: InaMn nA; IB: IﬂaMl‘[ I‘1B;IC: InaMn Nc
PA:UAIA; PB:UB IB, PC:UC IC;
P=PA+Pp+Pc

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

[,=60A; [z=20A; [c=40A;
PA=13200BT; Ps=4400BrT;
P:=8800BT; P=26400BT

Ucb:Un; PnaMn:InaMn Uq;,

IAB: InaMn I'IAB; IBC: InaMn nB(Z;ICA: InaMn Nca
Pas=Uaglas; Pec=Usclsc; Pca=Ucalca;
P=Pap+PgctPca

Uy=127 B; Prawn=15 BrT;

IABZZO A, IBC:10 A, ICAZSO A,
Pas=2540BrT; Psc=1270 BT; Pca=3810BT;
P=7620 Bt

Up=UnV3; L =P/ Uy

IA: InaMn nA; IB: InaMnnB;IC: InaMn Nc
PA:UAIA; PB:UB IB, Pc:UC Ic,
P:PA+PB+PC

Up=127B; Lum=0,2A;
IA:Ic:7,2A; IB:28,4A,
PA=Pc=914BT; Ps=3607BT;
P=5435BT

Uq):Un; PJ'IaMH:IfIElMH Udls

IAB: InaMn I‘lAB; IBC: InaMn l‘lBC;ICA: I]'IaMl'l Nca
Pag=Uaglas; Psc=Usclec; Pca=Ucalca;
P=Pap+PgctPca

Uy=220 B; Prawn=75 BT

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

Ug=UV3; Line=P o U

IA: InaMn Na; IB: InaMHHB;IC: I]IaMH Nc
Pa=Uala; Ps=Ugls; Pc=UcIc;
P:PA+PB+PC

Uyp=220B; Ln=0,45A;

[,=9,9A; 1z=29,7A; 1c=39,6A;
P,=2178BTt; Ps=6534BT;
Pc=8712Bt; P=17424BT1

UQJZUJI; PHaMH:IHaMH U(bs

IAB: InaMn NAB; IBC: InaMH l'lBC;ICA: InaMH Nca
Pap=Uaglas; Pec=Usclsc; Pca=Uca lca;
P=Pap+Ppct+Pca

Uy=127 B; Prawn=40 BT;

IAB:4O A, IBC:34 A, ICA:27 A,
PAs=5080BT; Psc=4318 BT; Pca=3429BT;
P=12827 Bt

Uq):Un/\/?); InaanpnaMn/ Uq)

Ia= LiawnDa; I8= Liayn NB;1c= Liawnllc
PA:UAIA; PB:UB IB, PC:UC Ic,
P:PA+PB+PC

Uy=127B; Lun=0,31A;
[,=1c=16,74A; [z=31A;

Pa= Pc=2126BTt; Ps=3937Br;
P=8189BT

Ucb:Un; Pnamnzlnamn Ucb,

IaB= Liawn NaB; Isc= Liawn NBc;Ica= Liavn Nca
Pag=Uaglas; Pec=Usclec; Pca=Ucalca;
P:PAB+PB(:+PCA

Uyp=220 B; P,0n=25 Br;

IAB:5 A, IBCZZO A, ICAZS A, PAB:]_]_OOBT;
Psc=4400 BT; Pca=1100BT; P=6600 BT

U(b:Uf[/-\/B; IﬂaMH:PHaMH/ U(i)
IA: I]‘IaMH nA; IB: IJ'IEIMH nB;IC: Ij]aMn I'lc

Pa=Uala; Pg=Uglg; Pc=UcIc;

Ucp:Un; Pravn=lnamn Uq;,
IAB: InaMn Nas, IBC: InaMn IlBC;ICA: IHaMH Nca

Pap=Uaglas; Psc=Usgclsc; Pca=Uca lca;
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P=PA+Pg+Pc P=Pag+Ppct+Pca
Uyp=220B; Lni=0,34A; Up=127 B; P,or=100 Br;
IA:17A, IB:ICZ4,08A; IAB:11 A, IBC:]-]- A, ICA:44 A,
PA:374OBT, PB:PCZ898BT; PAB:1397BT; PBC:1397 BT, PCA:5588BT;
P=5536BT1 P=8382 BTt

10 UqJZUn/ \/3, | P — Uq) U(b:Un; P ravn=Lnavn Ucb;
In= Lian Da; I8= LiawnDB; Ic= Liawn Dc IaB= Liawn NaB; Isc= Liawn NBc;Ica= Liawn Nea
Pa=Uala; Ps=Ugls; Pc=Uclc; Pap=Uaglas; Pac=Usclsc; Pca=Ucalca;
P=PA+Pp+Pc P=Pap+Psct+Pca
Uy=127B; Lun=1,18A; Uyp=220 B; Pyoun=150 BT;
[1,=51,92A; Iz=1c=12,98A; Ia5=60 A; Isc=30 A; Ica=90 A;
P,=6594BT; Ps=P-=1648BT; PAs=13200BT; Ppc=6600 BrT;
P=9890BT Pca=19800BT; P=39600 BT

Bapuanr 1

1. B 4eThIpeXIPOBO/IHYIO CeTh Tpex(a3HOro TOKA BK/IIOUEHbI MO cxeme '"3Be3na" TpHU
IPYNIbl 37eKTPUUECKUX J1aMIl HaKaJWBaHUSl OJWHAKOBOW MOILIHOCTH. B kaxzou, (asze
/rpynrie/ amIibl CoeJUHeHb! MapasiiebHo.

W3BecTHO:

U (Uag, Ugc, Uca)=380B (/vHeliHbIe HaTIpsiKeHHs);

Pavn =40BT (MOILIHOCTb OZJHOM J1IaMIIbI);

na=44, ng=44, nc=88(umncno namn B KaXkJou (ase /rpymre/).

Ornpesenurs:

Uos (Ua, Us, Uc) - dha3Hbie HaripsbkeHUs1 /Ha 3TU HaMNpsKeHWs paCCUMTaHbl BCe
BKJ/IFOUEeHHBIE B CETh JIaMIIbl HaKa/IMBaHUS/;

I, I, Ic- ba3HbIe (OHU Ke JTMHEUHBIE) TOKH.

Po (P4, Pg, Pc) - MotiiHOCTH, IOTpebisieMble KaXKzoi ha30ii /TPyIIo 1amrl/.

P - MOILI[HOCTB, TTOTpeb/IsieMyt0 11eMblo /BCeMU JIaMTaMU/ .

[TocTpouTh BEKTOPHYIO AMarpaMMy TOKOB M U3 Hee rparuecky Orpesie/uTh BeJTMUUHY
TOKa B HEUTPOJILHOM NPOBO/E In.

2. B TpexmnpoBOAHYIO CeThb Tpex(a3HOro TOKa, BK/IHOUEHbI MO0 CXeme "TpeyrosibHUK' TpU
IPYNIbl 37€KTPUUYECKHX JIaMIT HaKaJWBaHUSl OJWHAKOBOW MOIHOCTU. B Kaxkzmou (ase
/rpyrine/ JiamIibl COeJMHEeHbI TapayiesIbHO.

N3BecTHBI:

U (Uag, Ugc, Uca)=127 B (InHeliHbIe HaTIPSDKEHUs);

Lrawn =0,47 A (TOK OJJHOM JIaMIIbI);

Nag=19, Ngc=74, nca=36 (Uncsio J1aMIl B KaXK/101 ¢hase /rpyrirne/).

OrnpesienuTs:

P saun — MOIIIHOCTB O/IHOM JIaMIIbL;

IaB, Igc, Ica - a3HBIe TOKHU (TOKH, NTOTpPeb/IsieMble KaXK0M TPYIIION J1aMIi);

Pag , Prc, Pca - MoliiHOCTH, TIOTpEb/IsieMble KaXKzoi dha30 /TpyIInoit 1amIl/;

P - MoOIIHOCTB, NTOTpebsisieMyt0 1eTbI0 /BCEMH JIaMITaMu/ .

[TocTpouTh BEKTOPHYIO AWarpaMMy HamnpsKeHUW U TOKOB U U3 Hee rpa(uuecKu
onpezenuTb BeJTMUMHY TOKOB I, Ig, Ic B IMHEHMHBIX TTPOBO/AX.
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BapuanT 2
1. B ueThIpeXnpoOBOAHYIO CeThb Tpex(a3HOTrO TOKa BK/IKOUEHBI MO cxeme "3Be3na" TpuU
TPYMIbI 37eKTPUUEeCKUX JlaMIl HakKaJWBaHUsSl OJJMHAKOBOW MOIIHOCTH. B kKaxzoi, (asze
/rpyTirie/ 1amIibl COeJUHEHBI TTapajijleIbHO.
N3BecTHO:
U (Uas, Ugc, Uca)=220B (/iviHelHbIe HATIPSDKEHUS );
Pravn =100BT (MOII[HOCTb OZJHOM JIAMIIbI);
na=42, ng=42, nc=14 (41cio namr B Kaxkzou ¢ase /rpymre/).
Onpepnenvrs:
Ua(Ua, U, Uc) - a3Hble HanpsbkeHUs /Ha 3TU HaMNpsbKeHUs] pacCYMTaHbI BCe
BKJ/IFOUEHHbIE B CETh JIaMIIbl HaKa/IUBaHUSI/;
I, I, Ic- dba3HbIe (OHM Ke JIMHEWHbIE) TOKU.
Po(Pa , Pg, Pc) - MomHOCTH, TT0Tpeb/isieMble KaXk[0M (pa3oii /rpyTimoi gamr/.
P - MOIIIHOCTB, MTOTPeb/IsieMyt0 1]eTTbI0 /BCEMU JTaMITaMU/ .
[TocTpouTh BEKTOPHYIO AMarpaMMy TOKOB UM3 Hee TpadruecKu Oripe/ie/iuTh BeJTMUMHY
TOKa B HEUTPaJIbHOM MpPoBoJe In.
2. B TpexmpoBOAHYIO CeTb Tpex(a3HOro TOKa, BK/IHOUEHbI M0 CXeme "TpeyrosbHUK' TpU
IPYIIbl 37I€KTPUYECKUX JIaMI HaKa/JWBaHUs OJWHAKOBOM MOIIHOCTH. B Kaxmou (ase
/rpynrie/ JjiamIibl COeJMHEeHBI apajilebHo.
N3BecTHBI:
U (Uag, Ugc, Uca)=220 B (yiviHeliHbIe HaTIPSKEHUs);
Lravn =0,909 A (TOK O/IHOM J1aMITbl);
Nnag=33, Npc=66, Nca=33 (UKCsI0 amM B KaxkAou (pase /rpymre/).
Onpepnenvrsb:
P javn — MOILIHOCTH OZJHOM JIaMITbl;
Iag, Inc, Ica - a3HbIe TOKM (TOKH, TTOTPebIsieMble KaXkI0i TPYTITION J1aMIT);
Pag , Prc, Pca - MoliiHOCTH, TIOTpeb/isieMble KaXKzoi dha30i /TpyIioit amri/;
P - MOIITHOCTB, MTOTPeO/IsieMyt0 1]eTTbI0 /BCEMU JTaMITaMU/ .
[TocTpouTh BEKTOPHYIO AMAarpaMmy HanpspKeHWH U TOKOB U U3 Hee rpadruecKu
orpe/ie/IUTh BeJIMUUHY TOKOB la, I, Ic B IMHEUHBIX TTPOBOAAX.

BapuanT 3
1. B 4eThIpexIpOBOJHYIO CeTb Tpex(a3HOro TOKa BK/IIOUEeHbl MO cxeme "3Be3za" TpHU
IPYNIbI 37eKTPUUECKUX JIaMIl HaKaJWBaHUSl OJWHAKOBOW MOILIHOCTH. B Kaxzou, (asze
/TpyTirie/ 1amIibl COeJUHEHBI TapasiieIbHoO.
N3BecTHO:
Un (Uag, Ugc, Uca)=380B (/MHeliHbIe HATIPSDKEHMS);
Pravn =500BT (MOIIHOCTH OZJHOM JIAMITbI);
na=11, ng=22, nc=33 (4UCJI0 SaMIl B KaXKA0ou (a3se /rpymre/).
Onpepnenurs:
Ua(Ua, Us, Uc) - (pa3Hble HanpspKeHWst /Ha 3TH HaNPSDKeHUs] paCCUMTaHbl BCe
BK/IFOUEHHbIE B CeTh JIaMITbl HAaKa/IMBaHUs/;
I, I, Ic- ba3HbIe (OHM Ke JTMHEWHbIE) TOKU.
Po(Pa , Pg, Pc) - MortiHOCTH, TTOTpeb/1sieMble KaXkaoi (ha30ii /rpyrinoi gamry/.
P - MOII[HOCTB, TOTPeb/ITeEMYIO 1IeTTbI0 /BCEMU JlaMITaMH/ .
[TocTpouTh BEKTOPHYIO AWarpaMMy TOKOB UMU3 Hee rpadruecku Oripe/ie/IuTh BeJIMUMHY
TOKa B HEMTPaJbHOM MPoBoJe In.
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2. B TpexmnpoBo/iHyt0 ceTb Tpex(a3HOro TOKa, BK/IIOUEHBI 110 CXeme "TpeyrojbHUK' TpH
TPYNIbI 371eKTPUUYECKUX JIaMIT HaKaJWBaHUsl OJWHAKOBOW MOIHOCTU. B Kaxkzgoin aze
/rpyririe/ JjiamIibl COeJUHEeHbI apa’iiebHo.

N3BecTHBI:

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

Lavn =0,591 A (TOK OJHOM JIaMIIbI);

Nag=56, Npc=22, Nca=56 (UKCJI0 TamM B KaXxXAou (pase /rpymnme/).

Onpepnenvrs:

P jaun — MOIIIHOCTH O/IHOM JIaMIIbI;

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

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

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

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

Bapwuanr 4
1. B 4eThIpexXNpOBOJHYI CeThb Tpex(a3HOro TOKa BK/IIOUEHbI MO cxeme "3Be3za" TpU
IPYNIbl 37eKTPUUECKUX J1aMIl HaKaJWBaHUSl OJWHAKOBOM MOLIHOCTH. B kaxzou, (asze
/rpyrine/ jiamIibl COeJMHEeHbI TapaiebHo.
N3BecTHO:
U (Uag, Ugc, Uca)=220B (/vHeliHbIe HaTIPsiKeHHs);
Pjavn =60BT (MOIIJHOCTb OJJHOM JIaMIIbI);
na=17, ng=51, nc=51 (umcsio namn B Kaxkaou (pasze /rpymre/).
Ornpesenurs:
Uo(Ua, Usg, Uc) - (ha3Hble HanpshkeHsl /Ha 3TH HalPsDKeHUs] paCCUMTaHbI BCe
BKJ/IFOUEHHbIE B CETh JIaMITbl HAKA/IMBaHUS/;
I, I, Ic- ba3HbIe (OHU Ke JTMHEUHBIE) TOKU.
Po(Pa , Pg, Pc) - MoliiHOCTH, TTOTpeb/sieMble Kaxkaok (ha3oii /rpyrinoii amry/.
P - MOILI[HOCTB, TTOTPeb/IsieMyt0 11eMblo /BCeMU JIaMTaMU/ .
[TocTpouTh BEKTOPHYIO AMarpaMMy TOKOB M3 Hee rpaduuecKky onpee/iuTh BeTMUMHY
TOKa B HEWTpa/bHOM TpoBo/ie In.
2. B TpexmpoBOAHYI0 CeTb Tpex(a3HOro TOKa, BK/IOUeHbI M0 CXeMme "TpeyrosibHUK' TpU
IPYNIbl 3/€KTPUUYECKHX JIaMIT HaKaJWBaHUsl OJWHAKOBOW MOIHOCTU. B Kaxzgou ase
/rpyririe/ JjiamIibl COeJMHEeHbI apa’iiebHo.
N3BecTHBI:
U (Uag, Ugc, Uca)=220 B (MHeliHbIe HaTIPSDKEHUs);
Lrawn =0,455 A (TOK OJHOM JIaMIIbI);
Nag=77, Ngc=33, Nca=33 (UKCJIO IamMM B KaXXA0HU (pa3ze /rpymnme/).
Ornpenenurs:
P jaun — MOIIIHOCTBH OZTHOM JIaMITbl;
Iag, Igc, Ica - a3HBIe TOKHU (TOKH, TOTpPeO/IsieMble KaXK0 TPYIIION J1aMl);
Pag , Prc, Pca - MoIiHOCTH, TIOTpeOsieMble KaXk101 ¢ha3oii /rpyTinoit gamry/;
P - MOII[HOCTB, TOTPeb/ITeMYIO 11eTbI0 /BCEMU JlaMITaMHu/.
[TocTponTh BEKTOPHYIO AUarpaMMy HamnpsKeHUW U TOKOB U U3 Hee rpa(uuecKu
onpezenuTb BeTMUMHY TOKOB I, Ig, Ic B IMHEHMHBIX TTPOBOJAX.
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BapuanTt 5
1. B ueThIpeXnpoOBOAHYIO CeThb Tpex(a3HOTrO TOKa BK/IKOUEHBI MO cxeme "3Be3na" TpuU
TPYMIbI 37eKTPUUEeCKUX JlaMIl HakKaJWBaHUsSl OJJMHAKOBOW MOIIHOCTH. B kKaxzoi, (asze
/rpyTirie/ 1amIibl COeJUHEHBI TTapajijleIbHO.
N3BecTHO:
U (Uas, Ugc, Uca)=380B (/ivHeliHbIe HaTIPSDKEHHS );
Pravn =200BT (MOIIIHOCTH OZJHOM JIAMIIbI);
na=66, ng=22, nc=44 (41CI0 NaMIl B KaxKAou (a3se /rpymre/).
Onpepnenvrs:
Ua(Ua, U, Uc) - a3Hble HanpsbkeHUs /Ha 3TU HaMNpsbKeHUs] pacCYMTaHbI BCe
BKJ/IFOUEHHbIE B CETh JIaMIIbl HaKa/IUBaHUSI/;
I, I, Ic- dba3HbIe (OHM Ke JIMHEWHbIE) TOKU.
Po(Pa , Pg, Pc) - MomHOCTH, TT0Tpeb/isieMble KaXk[0M (pa3oii /rpyTimoi gamr/.
P - MOIIIHOCTB, MTOTPeb/IsieMyt0 1]eTTbI0 /BCEMU JTaMITaMU/ .
[TocTpouTh BEKTOPHYIO AMarpaMMy TOKOB UM3 Hee TpadruecKu Oripe/ie/iuTh BeJTMUMHY
TOKa B HEUTPaJIbHOM MpPoBoJe In.
2. B TpexmpoBOAHYIO CeTb Tpex(a3HOro TOKa, BK/IHOUEHbI M0 CXeme "TpeyrosbHUK' TpU
IPYIIbl 37I€KTPUYECKUX JIaMI HaKa/JWBaHUs OJWHAKOBOM MOIIHOCTH. B Kaxmou (ase
/rpynrie/ JjiamIibl COeJMHEeHBI apajilebHo.
N3BecTHBI:
U (Uag, Ugc, Uca)=127 B (yIviHeliHbIe HaTIPSKEHUs);
Lravn =0,118 A (TOK O/IHOM J1aMITb1);
nag=170, npc=85, nca=254 (umcso saM B KaxKoiu daze /rpyrire/).
Onpepnenvrsb:
P javn — MOILIHOCTH OZJHOM JIaMITbl;
Iag, Inc, Ica - a3HbIe TOKM (TOKH, TTOTPebIsieMble KaXkI0i TPYTITION J1aMIT);
Pag , Prc, Pca - MoliiHOCTH, TIOTpeb/isieMble KaXKzoi dha30i /TpyIioit amri/;
P - MOIITHOCTB, MTOTPeO/IsieMyt0 1]eTTbI0 /BCEMU JTaMITaMU/ .
[TocTpouTh BEKTOPHYIO AMAarpaMmy HanpspKeHWH U TOKOB U U3 Hee rpadruecKu
orpe/ie/IUTh BeJIMUUHY TOKOB la, I, Ic B IMHEUHBIX TTPOBOAAX.

Bapuanrt 6

1. B yeThIpexInpoBOAHYIO ceTb Tpex(a3HOro TOKa BK/IIOUEHbI 10 cxeme "3Be3ja" TpHU
IPYNIbI 37eKTPUUECKUX JIaMIl HaKaJWBaHUSl OJWHAKOBOW MOILIHOCTH. B Kaxzou, (asze
/TpyTirie/ 1amIibl COeJUHEHBI TapasiieIbHoO.
N3BecTHO:
Ui (Uag, Ugc, Uca)=220B (1HeliHbIe HaTIPSDKEHUs);
Pravn =25BT (MOLLIHOCTb OZJHOM JIAMIIbI);
na=36, ng=142, nc=36 (4ncsI0 lamMn B KaXXA0H (pa3ze /rpynme/).
Onpepnenurs:
Ua(Ua, Us, Uc) - (pa3Hble HanpspKeHWst /Ha 3TH HaNpsDKeHUs] paCCUMTaHbl BCe
BK/IFOUeHHbIe B CETh JIaMIThl HaKa/IMBaHUS/;
I, I, Ic- ba3HbIe (OHM Ke JTMHEWHbIE) TOKU.
Po(Pa , Pg, Pc) - MortiHOCTH, TTOTpeb/1sieMble KaXkaoi (ha30ii /rpyrinoi gamry/.
P - MOII[HOCTB, TOTPeb/ITeEMYIO 1IeTTbI0 /BCEMU JlaMITaMH/ .
[TocTpouTh BEKTOPHYIO AWarpaMMy TOKOB UMU3 Hee rpadruecku Oripe/ie/IuTh BeJIMUMHY
TOKAa B HEMCpabHOM TIpoBoze Iy.
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2. B TpexmnpoBo/iHyt0 ceTb Tpex(a3HOro TOKa, BK/IIOUEHBI 110 CXeme "TpeyrojbHUK' TpH
TPYNIbI 371eKTPUUYECKUX JIaMIT HaKaJWBaHUsl OJWHAKOBOW MOIHOCTU. B Kaxkzgoin aze
/rpyririe/ JjiamIibl COeJUHEeHbI apa’iiebHo.

N3BecTHBI:

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

Lravn =0,341 A (TOK O/IHOU JIaMITbl);

Nag=47, Ngc=12, Nca=47 (4MCJI0 1amn B KaXXA0u (paze /rpymnme/).

Onpepnenvrs:

P jaun — MOIIIHOCTH O/IHOM JIaMIIbI;

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

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

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

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

Bapuant 7
1. B 4eThIpexXNpOBOJHYI CeThb Tpex(a3HOro TOKa BK/IIOUEHbI MO cxeme "3Be3za" TpU
IPYNIbl 37eKTPUUECKUX J1aMIl HaKaJWBaHUSl OJWHAKOBOM MOLIHOCTH. B kaxzou, (asze
/rpyrine/ jiamIibl COeJMHEeHbI TapaiebHo.
N3BecTHO:
U (Uag, Ugc, Uca)=380B (/1vHeliHbIe HaTIpsiKeHHs);
Pravn =100BT (MOILLIHOCTH OZJHOM JIaMITbI);
na=22, ng=66, Nc=88 (umcsio namn B Kaxkaou (asze /rpymre/).
Ornpesenurs:
Uo(Ua, Usg, Uc) - (ha3Hble HanpshkeHsl /Ha 3TH HalPsDKeHUs] paCCUMTaHbI BCe
BKJ/IFOUEHHbIE B CETh JIaMITbl HAKA/IMBaHUS/;
I, I, Ic- ba3HbIe (OHU Ke JTMHEUHBIE) TOKU.
Po(Pa , Pg, Pc) - MoliiHOCTH, TTOTpeb/sieMble Kaxkaok (ha3oii /rpyrinoii amry/.
P - MOILI[HOCTB, TTOTPeb/IsieMyt0 11eMblo /BCeMU JIaMTaMU/ .
[TocTpouTh BEKTOPHYIO AMarpaMMy TOKOB M3 Hee rpaduuecKky onpee/iuTh BeTMUMHY
TOKa B HEWTpa/bHOM TpoBo/ie In.
2. B TpexmpoBOAHYI0 CeTb Tpex(a3HOro TOKa, BK/IOUeHbI M0 CXeMme "TpeyrosibHUK' TpU
IPYNIbl 3/€KTPUUYECKHX JIaMIT HaKaJWBaHUsl OJWHAKOBOW MOIHOCTU. B Kaxzgou ase
/rpyririe/ JjiamIibl COeJMHEeHbI apa’iiebHo.
N3BecTHBI:
U (Uag, Ugc, Uca)=127 B (InHeliHbIe HaTIPSDKEHUs);
Lravn =0,315 A (TOK OHOM JIaMIIbI);
nag=127, npc=108, nca=86 (umcio namm B Kaxkgou ¢ase /rpyrre/).
Ornpenenurs:
P jaun — MOIIIHOCTBH OZTHOM JIaMITbl;
Iag, Igc, Ica - a3HBIe TOKHU (TOKH, TOTpPeO/IsieMble KaXK0 TPYIIION J1aMl);
Pag , Prc, Pca - MoIiHOCTH, TIOTpeOsieMble KaXk101 ¢ha3oii /rpyTinoit gamry/;
P - MOII[HOCTB, TOTPeb/ITeMYIO 11eTbI0 /BCEMU JlaMITaMHu/.
[TocTponTh BEKTOPHYIO AUarpaMMy HamnpsKeHUW U TOKOB U U3 Hee rpa(uuecKu
onpezenuTb BeTMUMHY TOKOB I, Ig, Ic B IMHEHMHBIX TTPOBOJAX.
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Bapuanr 8
1. B ueThIpeXnpoOBOAHYIO CeThb Tpex(a3HOTrO TOKa BK/IKOUEHBI MO cxeme "3Be3na" TpuU
TPYMIbI 37eKTPUUEeCKUX JlaMIl HakKaJWBaHUsSl OJJMHAKOBOW MOIIHOCTH. B kKaxzoi, (asze
/rpyTirie/ 1amIibl COeJUHEHBI TTapajijleIbHO.
N3BecTHO:
U (Uas, Ugc, Uca)=220B (/iviHelHbIe HATIPSDKEHUS );
Pravn =40BT (MOLLIHOCTb OZJHOM JIAMIIbI);
na=54, ng=100, nc=54 (urcso amn B KaxxAou (a3ze /rpynme/).
Onpepnenvrs:
Ua(Ua, U, Uc) - a3Hble HanpsbkeHUs /Ha 3TU HaMNpsbKeHUs] pacCYMTaHbI BCe
BKJ/IFOUEHHbIE B CETh JIaMIIbl HaKa/IUBaHUSI/;
I, I, Ic- dba3HbIe (OHM Ke JIMHEWHbIE) TOKU.
Po(Pa , Pg, Pc) - MomHOCTH, TT0Tpeb/isieMble KaXk[0M (pa3oii /rpyTimoi gamr/.
P - MOIIIHOCTB, MTOTPeb/IsieMyt0 1]eTTbI0 /BCEMU JTaMITaMU/ .
[TocTpouTh BEKTOPHYIO AMarpaMMy TOKOB UM3 Hee TpadruecKu Oripe/ie/iuTh BeJTMUMHY
TOKa B HEUTPaJIbHOM MpPoBoJe In.
2. B TpexmpoBOAHYIO CeTb Tpex(a3HOro TOKa, BK/IHOUEHbI M0 CXeme "TpeyrosbHUK' TpU
IPYIIbl 37I€KTPUYECKUX JIaMI HaKa/JWBaHUs OJWHAKOBOM MOIIHOCTH. B Kaxmou (ase
/rpynrie/ JjiamIibl COeJMHEeHBI apajilebHo.
N3BecTHBI:
U (Uag, Ugc, Uca)=220 B (yiviHeliHbIe HaTIPSKEHUs);
Lravn =0,114 A (TOK O/IHOM JIaMITb1);
nag=44, ngc=176, nca=44 (urcso saMn B Kaxkol da3e /rpymnmne/).
Onpepnenvrsb:
P javn — MOILIHOCTH OZJHOM JIaMITbl;
Iag, Inc, Ica - a3HbIe TOKM (TOKH, TTOTPebIsieMble KaXkI0i TPYTITION J1aMIT);
Pag , Prc, Pca - MoliiHOCTH, TIOTpeb/isieMble KaXKzoi dha30i /TpyIioit amri/;
P - MOIITHOCTB, MTOTPeO/IsieMyt0 1]eTTbI0 /BCEMU JTaMITaMU/ .
[TocTpouTh BEKTOPHYIO AMAarpaMmy HanpspKeHWH U TOKOB U U3 Hee rpadruecKu
orpe/ie/IUTh BeJIMUUHY TOKOB la, I, Ic B IMHEUHBIX TTPOBOAAX.

BapuaHnt 9
1. B 4eThIpexIpOBOJHYIO CeTb Tpex(a3HOro TOKa BK/IIOUEeHbl MO cxeme "3Be3za" TpHU
IPYNIbI 37eKTPUUECKUX JIaMIl HaKaJWBaHUSl OJWHAKOBOW MOILIHOCTH. B Kaxzou, (asze
/TpyTirie/ 1amIibl COeJUHEHBI TapasiieIbHoO.
N3BecTHO:
Un (Uag, Ugc, Uca)=380B (/MHeliHbIe HATIPSDKEHMS);
Pravn =75BT (MOLLIHOCTb OZJHOM JIAMIIbI);
na=50, ng=12, nc=12 (4ncsio namr B Kaxkaou ¢ase /rpymre/).
Onpepnenurs:
Ua(Ua, Us, Uc) - (pa3Hble HanpspKeHWst /Ha 3TH HaNpsDKeHUs] paCCUMTaHbl BCe
BK/IFOUEHHbIE B CeTh JIaMITbl HAaKa/IMBaHUs/;
I, I, Ic- ba3HbIe (OHM Ke JTMHEWHbIE) TOKU.
Po(Pa , Pg, Pc) - MortiHOCTH, TTOTpeb/1sieMble KaXkaoi (ha30ii /rpyrinoi gamry/.
P - MOII[HOCTB, TOTPeb/ITeEMYIO 1IeTTbI0 /BCEMU JlaMITaMH/ .
[TocTpouTh BEKTOPHYIO AWarpaMMy TOKOB UMU3 Hee rpadruecku Oripe/ie/IuTh BeJIMUMHY
TOKa B HEMTPaJbHOM MPoBoJe In.

71



2. B TpexmnpoBo/iHyt0 ceTb Tpex(a3HOro TOKa, BK/IIOUEHBI 110 CXeme "TpeyrojbHUK' TpH
TPYNIbI 371eKTPUUYECKUX JIaMIT HaKaJWBaHUsl OJWHAKOBOW MOIHOCTU. B Kaxkzgoin aze
/rpyririe/ JjiamIibl COeJUHEeHbI apa’iiebHo.

N3BecTHBI:

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

Lravn =0,787 A (TOK O/IHOU JIaMITbl);

nag=14, ngc=14, Nnca=56 (urcsIo amn B KaxxAou (pase /rpynme/).

Onpepnenvrs:

P jaun — MOIIIHOCTH O/IHOM JIaMIIbI;

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

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

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

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

Bapuant 10
1. B 4eThIpexXNpOBOJHYI CeThb Tpex(a3HOro TOKa BK/IIOUEHbI MO cxeme "3Be3za" TpU
IPYNIbl 37eKTPUUECKUX J1aMIl HaKaJWBaHUSl OJWHAKOBOM MOLIHOCTH. B kaxzou, (asze
/rpyrine/ jiamIibl COeJMHEeHbI TapaiebHo.
N3BecTHO:
U (Uag, Ugc, Uca)=220B (/vHeliHbIe HaTIPsiKeHHs);
Pravn =150BT (MOILIHOCTH OZJHOM JIaMITbI);
na=44, ng=11, nc=11 (uucso namn B Kaxkaou aze /rpymre/).
Ornpesenurs:
Uo(Ua, Usg, Uc) - (ha3Hble HanpshkeHsl /Ha 3TH HalPsDKeHUs] paCCUMTaHbI BCe
BKJ/IFOUEHHbIE B CETh JIaMITbl HAKA/IMBaHUS/;
I, I, Ic- ba3HbIe (OHU Ke JTMHEUHBIE) TOKU.
Po(Pa , Pg, Pc) - MoliiHOCTH, TTOTpeb/sieMble Kaxkaok (ha3oii /rpyrinoii amry/.
P - MOILI[HOCTB, TTOTPeb/IsieMyt0 11eMblo /BCeMU JIaMTaMU/ .
[TocTpouTh BEKTOPHYIO AMarpaMMy TOKOB M3 Hee rpaduuecKky onpee/iuTh BeTMUMHY
TOKa B HEWTpa/bHOM TpoBo/ie In.
2. B TpexmpoBOAHYI0 CeTb Tpex(a3HOro TOKa, BK/IOUeHbI M0 CXeMme "TpeyrosibHUK' TpU
IPYNIbl 3/€KTPUUYECKHX JIaMIT HaKaJWBaHUsl OJWHAKOBOW MOIHOCTU. B Kaxzgou ase
/rpyririe/ JjiamIibl COeJMHEeHbI apa’iiebHo.
N3BecTHBI:
U (Uag, Ugc, Uca)=220 B (MHeliHbIe HaTIPSDKEHUs);
Lravn =0,682 A (TOK OJHOM JIaMIIbI);
Nnag=88, ngc=44, nca=132 (uucso 1aMn B Kaxx0u (asze /rpynmne/).
Ornpenenurs:
P jaun — MOIIIHOCTBH OZTHOM JIaMITbl;
Iag, Igc, Ica - a3HBIe TOKHU (TOKH, TOTpPeO/IsieMble KaXK0 TPYIIION J1aMl);
Pag , Prc, Pca - MoIiHOCTH, TIOTpeOsieMble KaXk101 ¢ha3oii /rpyTinoit gamry/;
P - MOII[HOCTB, TOTPeb/ITeMYIO 11eTbI0 /BCEMU JlaMITaMHu/.
[TocTponTh BEKTOPHYIO AUarpaMMy HamnpsKeHUW U TOKOB U U3 Hee rpa(uuecKu
onpezenuTb BeTMUMHY TOKOB I, Ig, Ic B IMHEHMHBIX TTPOBOJAX.

Koutponupyemsie komneteHumu: OK 01, OK 02
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Kputepun oLieHKH 33/1a4 B KOHTPOJIbHOM padore:

Kam,qaﬁ 3d/ilada OIleHHBadeTCd B Oamiax IO KpuUTepusiM YKd3aHHBIM HHXKe.

MakcrManbHOe KOJIMUeCTBO 0asijioB 3a KaKIyt0 3aiauy 8, 3a /iBe 3ajaum 16 6asios.

3HaHUs, YMeHUs IIpy3sHaku bann

bI

3: cywHoCTh (usnueckux | 1. IIpaBU/IBHO pacCUMTHIBaeT 3/1EKTPUUECKHE 2

TIPOLIeCCOB, MPOMCXOJALMX B | LjellM B COOTBETCTBUM C MeTOJaMu pacueTa

3JIEKTPAYECKUX L[ersAX | Llereu.

0fHO(a3HOro IepeMeHHOrO | 2. IIpaBUIBbHO OI[eHUBAET Pe3y/bTaThl PACYETOB 2

TOKa, IIOpPALOK pacueTra HX | TOKOB, HallpSDKeHWH, MOILIHOCTEN U JPYTUX

rapameTpoB; XapaKTePUCTHK 3JIEKTPUYECKUX LieTle.

Y. mpousBoAWTb  pacyeT | 3. [IpaBUIbHO BBITIOIHSET BEKTOPHbIE 2

1apaMeTpPOB  3JIEKTPUUYECKUX | aUarpaMMBl.

Lieried; CTPOMTH BEKTOPHBIE | 4 [TpaBuibHO HaxO[uUT Heu3BecTHble | 2

AUdTrPAMMBI.

B€/IMUMHBI, MCI10J/Ib3ys BEKTOPHbIE JHdI'DAMMEIL.

Ha orieHky «5» HeobxoaumMo Habpath 16 6asnos;
Ha OLIeHKY «4» - 12 6aos;

Ha OL[eHKY «3» - 8 OasI/IoB.
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ITPOMEXYTOUYHAA ATTECTAIUA

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

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

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

a) oba MpoBOZia HAarPeBarOTCsI OITUHAKOBO;

0) cunbHee HarpeBaeTCs IMPOBOJ C OOJIBLIITUM AUAMETPOM;

B) CWIbHEe HarpeBaeTCsl MPOBO/, C MEHBIIIUM JHaMeTPOM.

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

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

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

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

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

B) HalpsDbKeHHWe oreperkaeT TOK Ha yroJ /2.

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

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

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

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

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

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

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

a) AJisl IoTy4eHusi OOJBIINX eMKOCTel;

0) Ans ynydllieHys 3araca MPOYHOCTU U30JISALIMY KOHIeHCaTopa;

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

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

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

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

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

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

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

B) HampsDKeHHWe OrepeXkaeT TOK Ha yroJ Tv/2.

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

a) oba TTPOBO/Ia HarpeBalOTCsI OIMHAKOBO;

0) cubHee HarpeBaeTCs MPOBO/] OOMbIIIeH JAJTUHBI;

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

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

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

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

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

a) ipeob1a/jlaeT eMKOCTHOE COTIPOTHB/IEHUE;

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

I') 3HaueHue HanpspkeHus yrepxaeHo 'OCTom.

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

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

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

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

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

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

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

') BCEMU TMepeUurC/IeHHbIMA MeTO/IaMH.

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

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

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

a) KIT/l u"CTOYHMKOB paBHbI;

0) UCTOUHUK C MEHBIIUM BHYTPEHHHUM COIPOTUB/IEHUEM;

B) UCTOYHUK C OO/BLIMM BHYTPEHHUM COTIPOTUBIIEHUEM.

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

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

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

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

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

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

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

0) BO3MO>KHOCTBIO M3MeHeHUsT KO3 duireHTa TpaHCHopMalu;

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

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

0) TUIeHKa U3 MOMYITPOBOAHUKOBOI'O MaTepyara;

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

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

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

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

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

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

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

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

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

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

0) mpeobasiaeT MHIYKTUBHOE COTIPOTHB/IEHHE,;

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

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

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

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

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

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

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

p-n-p.
a) TITIOC, TUTFOC;  0) MUHYC, TITIOC; B) ILTOC, MUHYC; r') MUHYC, MUHYC.

70. ITo KaKOMy 3aKOHY MOJKHO OIpeJie/IUTh CUTy, C KOTOPOM MarHUTHOE T0J/ie [IeMCTBYeT
Ha MIPOBOJHUK C TOKOM?
a) 3akoHy Oma; 0) 3akoHy Amriepa; B) 3akoHy /[Koynsi-JleHiia; r) 3akoHy KysoHa.

71. Kakoe U3 TIpUBeJleHHBIX YTBEPXKAEHUM He COOTBETCTBYeT IlapasuleJIbHOMY
COeIMHEHVIO BeTBEeU MPU MOCTOSSHHOM TOKe?

a) TOK B MOABOZSAIIEH L[e[ paBeH CyMMe TOKOB BO BCEX 3JIeMeHTax Lierny;

0) HampsDKeHHe Ha 3a)KMMax 11elld PaBHO CyMMe HallpsDKeHH Ha BCeX ero yyacTKax;

B) HarpspKeHWe Ha BCeX 3JIeMeHTax LieMy OJWHAKOBO W PaBHO IO BeIMUYMHE BXOAHOMY
HarpsKeHUHO.

72. OmnpepnenuTth 00Ilee COMPOTHBIEHWE IIeNMUA TPH Tlapa/UleJIbHOM COeAWHEHUHd 2-X

notpebuTesne, cCONpoTHBieHre KOTOpbIX 1o 100 Om?
a) 200 Om; 6) 50 Om; B) 10 Om; 1) 0,2 OMm.
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73. MoIHOCTh ABUraresis IMoCTogHHOro Toka 1,5 kBr. [losie3Has MolHOCTE, OTaBaeMast
B Harpysky, 1,125 kBt. Onpegenure KII/ nBuraresns.
a) 0,8; 0)0,75; B) 0,7; r) 0,85.

74.KaTYIJ_[Ka C HUHAYKTUBHOCTBIO L MOAK/IKYEHd K HWMCTOYHHUKY CHHYCOUAA/IBHOI'O
HalIpspKeHU . Kak u3MeHUTCS TOK B KaTyuike, €C/JIM 4aCTOTd UCTOUYHUKA YBE/JIUYUTCA B 3

pasa?
a) yMeHbIIWTCS B 3 pa3a; 0) yBenuuuTcs B 3pasa;
B) YBEJIMUMTCS B 9pa3; ') He U3MEHUTCS

75. O6MOTKM Tpexda3HOTro TeHepaTopa COeAWHeHbI «3Be3[oi». CKOMbKO JIMHEHHBIX

TIPOBO/IOB  TIOAXOJAUT K reHepaTopy?
a) 3; 0) 4; B)2; T1)6.

76.Kakoii pexxum paboTbl TpaHCchoOpMaTopa I103BO/SIET OIpeAenuTh Ko3(pduieHT
TpaHchOopMaLvu?

a) peXXUM Harpys3Ku; 0) pe’KuM X0JIOCTOTO XO/a;

B) PEXHUM KOPOTKOTO 3aMbIKaHUS; I') HU O/IVH U3 MepeuncieHHbIX.

77. Kak W3MeHUTCS yaCcToTa BpallleHHss MarHUTHOT'O T0J/1s TIPY YBeTMUEeHUU Tap MOF0COB
ACMHXPOHHOTO Tpexda3Horo JBUraTess?
a) YBeJIMUUTCS; 0) yMEeHBIIUTCS; B) OCTaHeTCS MPeXKHeM.

78. Kak Ha3bIBarOT CPeIHUN CJIOW Y OMIIOJISIPHBIX TPAH3HUCTOPOB?
a) CTOK; 6) uctok;  B) 6a3a; T') KOJIJIEKTOP.

79. B s/ieKTpruecKyo Lielb Iapaie/ibHO BK/IIOUeHbI [jBa Pe3UCTopa C CONPOTUB/IEHUEM
20 Om u 80 Owm. Harpskenue Ha Bxoze 120 B. Ornipezeniure TOK Ha Hepa3BeTBJIEHHOM

yuJacTkKe.
a)1,2A; ©6)0,83A; B)7,5A; 1) 6A;

80. B snekTprueckou cxeMe /iBa pe3WCTUBHBIX 3/IeMeHTa COe/IMHeHbI 110C/1e[j0BaTe/IbHO.
UeMy paBHO HarmpspbkeHue Ha Bxoge npu cuse Toka 0,1 A, et Ry = 100 Om; R, = 200
Om?

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

81. Ilpu KakoW cuje TOKa BBITOJHee TepeaBaTb 3JeKTPUUYECKYH) SHEPrhi0 B JIMHUU
3/IeKTpornepeiau Mpy 3aaHHOU MOLLIHOCTH?
a) MaJiou; 6) 6onbioi;  B) Ge3pa3nMuHO.

82. Llernb nmepemMeHHOI'0 TOKa COJEpPKUT KaTYILIKy WUHAYKTUBHOCTU. Kak U3MeHseTcs 110
(ase TOK U HarpsbDKeHue B 3TOW Lienu?

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

0) HampsbKeHHe U TOK COBMA/AloOT 10 ¢ase;

B) HampspKeHHWe OrepeXkaeT TOK Ha yroJ /2.

83. Ornipenenurte nmepyuos CUrHasia, eciyv 4acTota CuHycouaaabHoro Toka 400 I'w.
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a) 400 c; 6) 1,4 c; B) 0,0025 c; r) 40 c.

84. B cumMeTpuuHol Tpexda3Hou Lienu JUHenHbIM Tok 2,2 A. PaccuuTaiite ha3HbIN TOK,
eC/IM Harpy3ka coe/IiHeHa «TPeyro/IbHUKOM».

a) 2,2 A; 0) 1,27 A; B) 3,8 A; r)2,5A.

85. OOMOTKM Tpex$a3HOro reHepaTopa COeIMHEHBI «3Be3/[0M». CKO/ILKO HeUTpa/IbHBIX
TIPOBO/IOB TOJXO/IUT K reHepaTtopy?
a)3; 0)4; B)2; 1)l

86.B mosieBbIX TpaH3UCTOpPax 3JIeMeHT, OT KOTOPOT'O ABW)XYTCS 3apsi/ibl, Ha3bIBAeTCS:
a) CTOK; 6) HCTOK; B) 3aTBOD; I') KaHaJl C BbICOKOM TTPOBOJMMOCTBIO.

87.Kakou U3 NMpoBOJOB OJWHAKOBO AWaMeTpa U AJIMHbI CUIbHee HarpeBaeTCsl — MeIHbIU
WY CTa/IbHOM TIPY OJHOMW U TOU >Ke Cujie TOKa? Y elbHOe COMPOTUB/IEHUE MeH -

1,7 - 10®0Om'm, ctam - 12 - 10%0m M.

a) MeIHbIV; 0) crambHOM; B) 00a IMPOBO/jAa HArPEBAIOTCS OJJMHAKORBO;

T') HU KaKOW U3 TIPOBO/IOB HEe HarpeBaeTCsl.

88.0rmpesieniTh 00Ilee COTPOTHB/IEHWE LeMyd TP Tapasyie/lbHOM COeIUHEeHUU 2-X
notpebuTesne, CONpoTHBIeHNe KOTOPbIX 110 50 OM?
a) 100 0m; 6)50Om; B)250M; T1)0,2OmMm.

89. YkaxuTe TiapamMeTp TIiepeMeHHOr0 TOKa, OT KOTOPOr0 3aBUCUT WHIAYKTUBHOE
CONPOTHBI/IEHNE KaTYLLIKH.

a) IeMCTBYIOLIlee 3HaYeHre TOKa; 0) HauanbHas ¢a3a TOKa;

B) MMepUO/i IePeMEeHHOT0 TOKa; ') MaKCUMaslbHOE 3HauUeHUe TOKa.

90. TTonHast roTpebsisieMast MOIIHOCTh Harpy3ku S= 140 kBA, a akTUBHast MOIITHOCTb
P= 105 kBT. Onpegenute K03(PULMEHT HArpy3KH.
a) cos ¢=0,75; 6)cos ¢ =0,35;B)cos ¢ =0,55; T1)cos ¢ =0,9.

91. YacroTra BpalljeHUs MarHUTHOTO TIOJSi aCMHXpOHHOro apurarens 1200 o6/MuH.
Yacrota BpartieHust potopal 150 06/mMuH. Omnipe/iesTuTh CKOMbKeHHe.

a) 40; 6) 0,4; B) 4; r) 0,04.

92. YnpaB/isieMble BLITTPIMUTETH BBITTOTHSFOTCS Ha Oa3e:
a) AM0J0B; 0) MOJIeBBIX TPAH3UCTOPOB; B) OUIO/SPHBIX TPAH3UCTOPOB; I') TUPHUCTOPOB.

93. B o/leKTpUuecKyr Lierb [0C/e[0BaTe/JlbHO BKJIIOUEHbl [iBa pe3ucropa C
coripotuB/ieneM 10 Om u 50 Om. Hanpsbkenue Ha Bxoze 120 B. OmipenenuTe TOK B

1[eTIH.
a)0,5A; 0)2A; B)144A; r)4A.

94. DnekTpruueckoe CoOnpoTHBieHUe yenoBedyeckoro Tesia 3000 Om. Kakoit TOK MpOX0AuT
yepes Hero, ecjiM YejioBeK HaXOAUTCA noz, HarpskeHuem 380 B?
a) 190 MA;  0) 127 MA; B) 20 MA; r) 7,9 MA.
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95. Llernb mepeMeHHOr'0 TOKa COJEPXXUT Pe3UCTOp U KaTyliKy. Kak m3meHsieTcs 1o ¢asze
TOK U HamnpspKeHWe B 3TOM Lernun’?

a) TOK OIepe’kaeT HalpsbKeHue;

0) HampspKeHWe U TOK COBIA/IAloT 110 (a3se;

B) HarpsbKeHUe Orepe’kaeT TOK.

96. Kak u3MeHUTCs Teproj, CUHYCOW/Ia/IbHOTO CUTHA/Ia TIPU YMEHBIIIeHUU 4YaCTOThI B 3
pasa?

a) Mepuo/] He U3MEeHUTCS; 6) mepuo/; yBeTMUUTCS B 3 pa3a;

B) MEPUO/, YMEHBIIUTCS B 3 pasa; T') NepUo/| yBeIUUUTCS B 9 pas.

97. CumMeTpu4YHasi Harpy3ka CO€JMHEHa «TPeyroJbHUKOM». JIMHeWHOe HarpsKeHue
paBHO 220B. Haiigute (pa3Hoe HampskeHue.
a)127 B; 6)220B; B)380B.

98. JluHeliHbIM TOK paBeH - 2,2 A. PaccuuTaiiTe (a3Hbli TOK, e€CM CHMMeTpUYHast
Harpy3ka coeJJiHeHa «3Be3Z0u».
a) 2,2 A; 0) 1,27 A, B)3,8A; r)25A.

99. ¥ cunoBoro ogHO(a3HOro TpaHC(popmMaTopa HOMHHA/IBLHOE HarpsbKeHWe Ha BXo[je
5000 B, Ha Bbixoge 200 B. Onpezenuts K03¢duLieHT TpaHchopmaruu.
a) 25; 6) 0,04; B) 4; r) 250.

100. [Ins BeITIpAM/IEHUS TIEPEMEHHOT0 HATIPSKEHUS TIPUMEHSIFOT:
a) ofHoda3HbIe BeIIpsIMUTeNd; 6) MHOroda3sHbie BLITPSIMUTEH;
B) MOCTOBBI€ BBITIPSIMUTEIIH; T') BCe TIepeuYmrC/IeHHbIE.

101. Kakol u3 MpPOBOJOB OAWHAKOBOW [JIMHBI M3 OJHOTO U TOrO ’Ke Marepuana, HO
pa3HOro AWamMeTpa, MeHbllle HarpeBaeTCs MpU OJHOM U TOM >Ke TOKe?

a) oba TTPOBO/Ia HarpeBalOTCsI OIMHAKOBO;

0) TIpoBO/I C OOMBIIM AAMETPOM;

B) MPOBOJ, C MEHBIIIUM THUAMETPOM.

102. OBa pe3uctopa: R; =10 Om, R, =5 Om coeaurHeHs! 1oc/ieoBaTe/IbHO U BK/IFOUEHBI B
3/IeKTpUUeCcKyto ceTb. Ecim HarpspkeHue Ha pe3uctope R, paBHo 10 B, To HampsbkeHue

37IEKTPUYECKOU CETH PaBHO:
a) 30 B; 6) 24 B; B) 36 B; r) 16 B.

103. B 3/1eKTprUecKyo Lierb IapasijiejibHO BK/IIOUEHbI IBa pe3rCTopa C CONPOTHUB/IEHUEM
20 Om u 240 Om. Hanpsikenue Ha Bxoze 120 B. Onipesienvte TOK B KaXKIOM PE3UCTOPe.
a)6 Au2A; 6)0,17Au0,5A; B)6 Au0,5A; 1) 0,17Au2A.

104. TIpum mocnemoBaTe/IbHOM COEIWHEHHWH Ppe3NCTOpa, KaTyIIKW HHAYKTUBHOCTH,
KOH/IeHCaTopa 0Ka3a/ioCh, UTO TOK OTCTAaeT OT HaIpsDKeHHsT Ha HEeKOTOpbIH yrom. Uto
MOYKHO CKa3aTh O XapaKTepe Harpy3Ku?

a) ipeob1a/jlaeT eMKOCTHOE COTIPOTHB/IEHUE;

6) peobasiaeT UHYKTUBHOE COTIPOTHB/IEHUE;

83



B) npeo0/ia/ilaeT aKTUBHOE COTIPOTHB/IEHHE, a UHAYKTUBHOE Y eMKOCTHOE COTIPOTHB/IEHUS
PaBHBbI.

105. YkKakuTe TMapamMeTp TIePeMEHHOTO TOKa, OT KOTOPOTO 3aBHUCUT €MKOCTHOe

COTIPOTHBJIEHHE.
a) IeUCTBYIOlLLlee 3HaUeHVe HaIpsKeHUS; 0) HauasbHas (ha3a TOKa;
B) YaCTOTa MepeMeHHOr0 TOKa; ') MaKCMMajibHOe 3HaueHHe TOKa.

106. B Tpexda3Hyr ceTb C JMHEMHBIM HarnpsbkeHueM 220 B BkmroyaroT TpexdasHbid
JBUTaTeNb, KaXK7iasi U3 0OMOTOK KOTOporo paccurtaHa Ha 127 B. Kak cienyeT coeJuHUTh
0OMOTKH ABUTATENS?

a) «TPeyroJIbHUKOM»; 0) «3Be3/0ii»;

B) ZIBUTaTe/ib He/b3s BK/IOUATh B 3TY C€Th; TI') MOXKHO TPeYTroJIbHUKOM, MOXKHO 3Be3/10M1.

107.YKakuTe MOJIIPHOCTb HarpsbKeHUsl Ha SMUTTepe U KOJJIeKTOpe TpaH3UCTopa TUIla n-

p-n.
a) TTIOC, TUTFOC;  0) MUHYC, TITIOC; B) ILTFOC, MUHYC; r') MUHYC, MUHYC.

108. B syeKTpuueckor CeTHM TMOCTOSTHHOTO TOKa HarpsbKeHWe Ha 3aKMMaxX HMCTOYHHKA
y/eKTposHeprurd 35 B. HampsbkeHue Ha 3akuMax motpeburtens 34 B. OnpeznenuThb
TIOTEPIO HarpsKeHHs.

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

109. B ojiekTpuyeckyr Lelb [0C/AeJ0BaTeJlbHO BKJIFOUEHbl TPU pe3ucrtopa C
coripotussienemM 10 Om, 120 Om u 110 Om. Hanpsikenue Ha Bxoze 120 B. Ornipenenure
TOK B LIeIH.

a)40A; ©6)1A; B)0O5A; r1)2A.

110. Cxema COCTOUT U3 OJHOT'O PE3UCTUBHOIO 3JIeMeHTa C COrpoTuBieHneM R =55 Owm.
HarpsbkeHue Ha eé 3axumax u= 220 sin 628t. Onpejenure nokasaHusi aMmIiepMerpa U

BO/IbTMETPA.
a)l =4 A, U=220B; 6)1=2,8 A, U=156B;
B)[=2,8 A, U=220 B; r)I=4A, U=156B.

111. KonpgeHncatop eMKOCTbIO C TOJAK/IFOUEH K MCTOUHUKY CUHYCOMZAIbHOTO TOKa. Kak
VM3MEHUTCA TOK B KOHJIEHCATOpe, eI YaCTOTy CHHYCOMJATbHOTO TOKAa YMEHBIUUTh B 2

paza?
a) YMEeHbIIUTCA B 2 pasa; 0) yBenuuuTCs B 2 pasa;
B) YBEJIMUMTCS B 4 pasa; ') OCTaHeTCs] HEU3MEeHHOM.

112. Jlamrmbl HakaavMBaHUs C HOMMHA/IBHBIM HarpsbkeHueM 127 B BK/IOUalOT B
Tpexda3Hy ceTb C HanpsbkeHueM 127 B. Onpepennuts cxeMy COeJVHEHUS JIaMIl.
a) TPeXIIPOBO/IHOM 3Be3/101; 0) ueThIpeXITPOBOJHOU 3Be37I0i; B) TPEYTOJHLHUKOM.

113. B cummeTpuyHOU Tpexda3HoM Lienu JIMHeuHbIM ToK 7 A. PaccuuTaiite (ha3HbIM TOK,

eCJIM Harpy3Ka coeJJuHeHa «TPeyroJbHUKOM.
a) 12,11 A; ©6)4,05A; B)3,8A; r1)496A.
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114. ITo kKaKkOMy 3aKOHY MO’KHO OMpeJe/IUTh CUTy B3auMO/eUCTBUSA 3apsifoB?
a) 3akoHy Oma; 0) 3akoHY Amriepa; B) 3aKoHY Ikoysisi-JleHia; 1) 3akoHy KyroHa.

115. MoliHOCTh JBUraTtesisi IMOCTOSSHHOrO Toka 2,6 kBT. I[losie3Hasi MOILHOCTB,
oT/aBaeMas B Harpysky, 2,2 kBr. Onpegenute KII/I nBuraresns.
a) 0,8; 0) 0,74, B) 0,7; r) 0,84.

116. Kak wu3MeHUTCs CABUAT (a3 MeXAy HanpshkeHMeM UM TOKOM Ha KaTyllke
WMHAYKTUBHOCTH, ec/iv 06a eé mapaMetpa (R 1 X1) oHOBpeMeHHO yBe/in4yaTcs B TP pasa’?
a) YMEHBIIIUTCS B TPU pa3a; 0) yBeMUUTCS B TP Pa3a;

B) YMEHBIILIUTCS B [IEBATh pas; ') He U3MEHUTCSI.

117. Kak U3MeHUTCS Mepuos; CUHYCOMWJaJbHOTO CUTHaja MPU YMEeHbIIIeHUH YaCTOThI B 2
pasa?

a) mepro/, He U3MEeHUTCS]; 6) mepuos yBemMUUTCS B 2 pasa;

B) MepUOJ, YMEHBIIUTCSA B 2 pa3a; T') Mepuo/ yBeJIUUnTCs B 4 pa3sa.

118.CruMmeTpruHas HarpysKa coejuHeHa TpeyroJbHUKOM. I1pu usmepenuu (pasHoro Toka
amriepmeTp rokasan -20 A. Haiaure TOK B IMHEMHOM NPOBO/iE?
a)10A; 6)11,6 A; B)34,6 A; T1)20A.

119. O6moTKM Tpex(asHOro TeHepaTopa COeJUHEeHbl «TPeyroJbHUKOM». CKOJBKO

HEMTpa/IbHBIX TIPOBOJIOB TOAXOJUT K FeHepaTopy?
a) 3; 0) 4; B) 2; r) 0.

120. Kakol u3 NpoBOAOB OAWHAKOBOTO CeueHWsI U3 OJHOr0 W TOrO ’Ke MaTepuasa, HO
pa3HOM J/IMHBI, MeHbIlle HarpeBaeTCs MPU OJIHOM W TOM ’Ke TOKe?

a) 0ba TTpOBO/Ia HarpeBarOTCsI OIMHAKOBO;

6) ipoBO/1 OOJIBITIEN A/TUHBI,

B) MPOBO/, MEHBbILIEN [I/TUHBI.

121.0mpenenmuth 00ljee COMPOTHUB/IEHHE IIeMH TIPU TlapajuieJIbHOM COeJUHEHHH 2-X

notpebuTesne, CONpoTHUBIeHHe KOTOPbIX 1Mo 200 Om?
a) 200 Om; 6) 50 Om; B) 400 OM; 1) 100 Om.

122. Llerb mepeMeHHOI0 TOKa COJEp)XUT JiaMIly HakKalvMBaHUs U KOHZAeHcaTop. Kak
M3MeHsieTCs1 0 (pa3e TOK U HampsKeHUe B 3TOM Lienu?

a) TOK Orepe’kaeT HalpsuKeHue;

0) HampsDKeHWe U TOK COBIA/AloT 110 (a3se;

B) HarpsbKeHUe OreperkaeT TOK.

123. KonpeHncarop eMkocTbio C TMOAK/IOUEH K UCTOYHUKY CUHYCOMIA/JBLHOTO ToKa. Kak
M3MEeHUTCS TOK B KOHJ/IeHCaTope, eC/IM 4aCTOTy CUHYCOW/IA/IbHOTO TOKAa YMEHBIIUTh B 4
pasa.

a) yMEeHBIIIUTCS B 4 pa3a;  0) yBenuuutcs B 4 pasa;

B) yBeJUUUTCA B 16 pa3s; ') OCTaHeTCsl HeM3MeHHOM.
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124. HarmpskeHre Ha 3aKMMax L{el C Pe3sUCTUBHBIM 3/IeMEHTOM M3MEeHSeTCs 10 3aKOHY:
u = 200 sin(314+45°). OnipegenuTe 3akKOH U3MeHeHUs TOKa B 1iemny, ecu R = 50 Owm.

a) i =4sin 314 t; 0) i= 4sin (314t + 45°);

B) i = 2,86 sin (314t + 45°); r)i = 2,86sin 314t.

125. JlvHekHbIM TOK paBeH - 3 A. PaccuuranTe (asHbIM TOK, e€CM CAMMeTPHUYHast
Harpy3kKa COeJJMHeHa «3Be3Z0».

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

126.1To poBOJ/IOYHOM CIIMpaM, COMPOTUB/IEHHE KOTOPOUW B HarpetoM coctosinuu 20 Owm,
TeyeT TOK - 0,5 A. Kakoe K0/1MueCTBO TerioThl BbIEJUT CIIMpasib 3a 4 MUHYThI?

a) 20 Ix;  6) 2,4 k/x; B) 1,2 K/DK.

127. B 3/1eKTprAUeCKy!o Lierb IapasijiejibHO BK/IOUEHbBI /IBa pe3rcTopa C CONPOTHUB/IeHUEM
10 Om u 50 Om. Hanpskenve Ha Bxofe 120 B. Onpepenure TOK Ha Hepa3BeTB/IEHHOM
yuacTke.

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

128. Ammuityzia cvHycouzaabHOro HanpsbkeHus 220 B, HauvanbHas ¢asa  @o= - 30°
yacrora 50 ['y. 3anummTe ypaBHeHHe MTHOBEHHOT'O 3HAYEHUS 3TOT0 HaIpsUKeHUSI.

a) u=220 cos(-30t); 6) u=220sin (50t - 30°);

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

129. Kak u3MeHUTCsI UHAYKTUBHOE COTIPOTUBJIEHHE C YMeHblleHHeM YaCTOThI?
a) He U3MEHUTCS;  0) YMEHBIIUTCS; B) YBEJMUNTCH.

130. B cummeTpuuHoii Tpexda3Hou 1emnu JMHelHbIi ToK 4 A. PaccuuTaiiTe (pa3HbIil TOK,
eC/IM Harpy3ka coe/IiHeHa «TPeyro/IbHUKOM».
a) 4 A; 6) 6,92 A; B) 2,83 A; r) 2,31 A.

131. YacroTa BpallleHHsI MarHUTHOTO TIOJsi ACMHXPOHHOTO nBurarens 1250 06/MuH.
Yacrora BpatteHusi poropa 1200 o6/MuH. Onipefie/TUTh CKO/Tb)KeHUe.
a) 40; 0) 0,4; B) 4; r) 0,04.

132. Y cunoBoro oaHodaszHoro TpaHchopmMaTOpa HOMHHAIbHOE HarpsbKeHHe Ha BXO/[e
4000 B, Ha Beixozie 200 B. OnpegenuTs Ko3gduiieHT TpaHChOPMaLUU.
a) 20; 6) 0,05; B) 5; r) 200.

133. MolHOCTE JABuWraresis IOCTOSHHOrO Toka 1,65 kBt. Ilone3Hass MOLHOCTS,
oTAaBaemas B Harpysky, 1,25 kBrt. Onpegenute KII/] nBurarens.
a) 0,8; 0) 0,76; B) 0,6; r) 0,83.

134. Tpu pe3sucropa: R;=50mM, R,=50M, R3;=100M coeauHeHbl MOC/IeA0BaTe/JbHO U
BK/IFOUEHBI B 3JIEKTPUYECKY0 ceTb. EcC/iy HampsbkeHWe Ha pe3uctope R; paBHo 10B, TO
HarpsbKeHUe 3/IeKTPUUeCKON CeTH PaBHO:

a) 10 B; 6) 20 B; B) 30 B; r) 40 B.
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135. Ilpy mnocsnemoBaTe/lbHOM COeJWHEHWU Pe3UCTOpa, KaTyLIKU WHIYKTUBHOCTH,
KOH/leHCaTOpa OKa3a/0Ch, YTO TOK COBMaZiaeT Mo (a3e c HampsbkeHHeM. UTO MOXKHO
CKa3aThb O XapaKTepe Harpy3Ku?

a) peob1a/jlaeT eMKOCTHOE COTIPOTHB/IEHUE;

6) npeo6afjaeT UHAYKTUBHOE COTIPOTUB/IEHUE;

B) rpeobJ/iajlaeT aKTHBHOe COTIPOTHB/IEHUE, a UHAYKTHBHOE U eMKOCTHOE COTIPOTHB/IEHHS
PaBHBI.

136.KaTyiika C WHAYKTUBHOCTBIO L MOAK/IOUEHAa K WCTOYHUKY CUHYCOWJATIbHOTO
HarnpspkeHus. Kak M3MEHUTCA TOK B KaTylllKe, eC/IM YacToTa UCTOYHMKA YBeIUUYUTCd B 4

paza?
a) YMEeHbIIUTCSA B 4 pasa; 0) yBenuuutcs B 4 pasa;
B) yBeJIUUUTCA B 16 pas; ') He U3MEHUTCS

137. Onipegenvre nepuoz, CUrHasia, ecjid 4actora CuHycorgansHoro toka 200 I'o.
a) 200 c; 6) 1c; B) 0.005 c; r) 20 c.

138. JlvHekHbIM TOK paBeH - 5 A. PaccuuranTe (asHbIM TOK, €C/M CHMMeTpUYHast
Harpyska CcoeJjHeHa «3Be3Z0M».
a) 2,89 A; 0)8,65A; B) 3,54 A; r)5A.

139. B moneBbIX TpaH3UCTOPaX 3/1IEMEHT, K KOTOPOMY ABWKYTCS 3apsA/bl, Ha3bIBaeTCS:
a) CTOK; 6) HCTOK; B) 3aTBOp; I') KaHaJl C BLICOKO!M TIPOBOJMMOCTHIO.

140. OnpegenuTh CONPOTHBIIEHUE JIaMIIbl HAKAJIMBaHWS, €C/I Ha Her HamvcaHo 50 BT u
220B
a) 597 Owm; 6) 759 0m;  B) 975 Owm; r) 968 Owm.

141. Ormpepenuth 00lljee COMPOTHB/IEHUE LMW TPU TapajjieibHOM COeJIWHEeHUU 2-X
norpeOuTesiell, CONpOTUB/IeHHE KOTOPBIX 110 40 Om?
a) 20 Owm; 6) 80 Owm; B) 10 Om; r) 4 Om.

142. Tlonxast noTpebsisieMast MOILHOCTh Harpy3ku S= 180 kBA, a akTHBHasi MOILIHOCTb
P= 150 kBT. Onipegenute K03 PUIlMeHT Harpy3KHu.
a) cos ¢=0,75; 6) cos ¢ = 0,38; B)cos ¢ =0,57; r)cos ¢ =0,83.

143. Kak wu3MeHUTCs CABUT (a3 MeXAy HarpsbkeHMeM UM TOKOM Ha KaTyllke
WHAYKTUBHOCTH, ec/ii 00a eé mapaMetpa (R 1 X1) ogHOBpeMeHHO yBeiuaTcs B 4 pa3a?

a) YMEeHBIIUTCS B 4 pa3a; 0) yBesuuTcsi B 4 pasa;

B) YMEHBIIUTCS B 2 pa3a; T') He U3MEHUTCS.

145. CumMeTpruHas Harpy3ka coefiJuHeHa «3Be3/101». JINHelHOoe HarlpshkKeHre paBHO
220 B. Haipute dha3Hoe HampsbkeHUe.
a) 127 B; 0) 220 B; B) 380 B.

146. YacTtoTa BpallleHMss MarHATHOTO MO/ acMHXpOHHoro asuraTesns 900 o6/MuH.
Yacrota Bparienus potopa 850 06/MuH. Oripeie/IiTh CKOJTbXeHHe.
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a) 55; 6) 0,55; B) 5,5; r) 0,056.

147. V3amepuTenbHbIN TpaHChOPMATOpP TOKA UMeeT 0OMOTKU € uncioM BUTKOB 20 u 120.
OmnpesiesuTh ero Ko3hduieHT TpaHchopMaluu.
a) 60; 0) 0,17; B) 140; r) 100.

148. Onpegemuts TOK Is, moAXoAsUIMK K Y31y L|eNA MOCTOSHHOTO TOKa, €C/Id TOKW B
BetBsix: 1 =-4A, L=2A, =6A,1,=-5A.

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

149. B syeKTpUyecKyto Liellb rapasijie/ibHO BK/IFOUEeHbI [Ba pe3nuCTopa C CONPOTUBJIEHHMEM
25 OMm u 40 Om. Hanpsikenuve Ha Bxoze 200 B. Ornipesenite TOK B KaXKJOM pe3UCTOpe.
a)8Au0,2A; 6)8AusSA; B)0,125Au0,2A; r) 0,125Au5A.

150.KakoBO COOTHOILIEHHE MeXAy (asHBIMM U JIMHEHHBIMU HAMpsDKeHUSIMH  TIPH
COeIMHeHUH ITOTpebuTe el 3/IeKTPOIHEPIUH «3Be310M».
a)U,=Uy;, 6)U,=Uy/1,73; B) Uy =0,578U,.

151. CumMeTpryHasi Harpy3ka COeJJMHEeHa «TPeyroibHUKOM». [1pyu m3mepeHuun ¢a3HOrO
TOKa amriepMeTp Tiokasas - 8 A. Uemy OyzieT paBeH TOK B JIWHEMHOM IPOBO/ie?
a) 4,62 A; 0) 13,84 A; B)8 A; r)11,28 A.

152. K Kakou cTereH’ UHTerpaljuy OTHOCSTCS MHTerpajbHble MUKPOCXeMBI, CO/lepyKallie
80 jiornyeckux 371eMeHTOB?
a) Masiot;  0) cpenHew; B) BbICOKOW; I') CBEPXBBICOKOM.

153. Tlo KakoMy 3aKOHy MO)XHO OIpeJe/SUTb CUIYy, C KOTOPOW MarHWTHOe ToJie
JefCTBYeT Ha MPOBOJHUK C TOKOM?
a) 3akoHy Oma; 0) 3ak0oHY Amriepa; B) 3akKoHY /Ikoyssi-JleHija; T) 3akoHy KysoHa.

154. B syieKTprueckor cxeme [jBa pe3WCTHUBHBIX 37IeMeHTa COeJMHeHbI MT0C/Iej0BaTelbHO.
UeMy paBHO HaripsbkeHMe Ha Bxoze npu cuie Toka 0,2 A, ecmm Ry = 150 Om; R, = 120
Om?

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

155. Cxema COCTOUT U3 OJHOTO PE3UCTUBHOIO 3JIeMeHTa C COnpoTuBieHreM R = 220 Owm.
Haripsbokenne Ha eé 3axkumax u = 110 sin314t. Onpegenure nokasaHus amriepmerpa U
BOJIbTMeETpa.

a) 1=0,5A, U=110 B; 6) 1=0,35 A, U=78 B;

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

156. CummeTpuuHasi Harpy3ka CoeJuHeHa «TpeyrojibHUKOM». JIMHeliHoe HampsbKeHue
paBHO 380 B. Havigute a3Hoe HamnipsbkeHUe.
a) 127 B; 6)220 B; B)380 B.

157. B oJjieKTpUyeckyro Lefb [0C/AeJ0BaTe/lbHO BKJIFOUEHbl [Ba pe3ucTopa C
coripotussieneM 10 Om u 50 Om. Hanpsbkenue Ha Bxoze 120 B. Ormipezenure TOK B
L[eTTH.
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a)0,5A; 6)2A; B)144A; T1)4A.

158. Dnektpuueckoe comnpoTuBieHWe uenoBeueckoro Tema 3000 Om. Kakou TOK
TPOXO/UT Yyepe3 Hero, ec/ivi Yeji0BeK HaXOAUTCS T10/1 HaripsbkeHueM 127 B?
a) 19 MA; 0) 42 MA; B) 23,6 MA; r) 50 MA.

159. llens mepeMeHHOr0 TOKa COZepXXUT pe3uctop. Kak u3MeHsieTcss mo (ase TOK M
HarpspKeHue B 3TOU Liernu?

a) TOK OMepe’kaeT HarpsbkeHue Ha yroJi 1/2;

0) HarpsbKeHHe W TOK COBITA/IAloT 110 dase;

B) HarpsbKeHHe oriepe’kaeT TOK Ha yroJ /2.

160. Kak “3MeHUTC eMKOCTHOe COIPOTHUBJIEHUE C yBeJIMYeHueM 4acTOThI B 5 pas?
a) He U3MEeHUTCS; 0) yMEHBIIIUTCS B 5 pas3;
B) YBEJIMUUTCA B 5 pa3;  TI') yMEHbIIUTCS B 25 pas.

161. CrMmeTpuuHasi Harpy3ka COe[JUHEHa «TPeyrOJbHUKOM». JIMHelHOe HamnpsbKeHue
paBHO 220 B. Hauigute da3Hoe HampsbkeHue?
a) 127 B; 6)220B; B)380B.

162. YactoTa BpalljeHUsI MarHUTHOTO TOJisi acMHXpoHHOro aApurarens 1300 o6/MuH.
Yacrota BpairieHust potopa 1250 06/mMuH. OripefieIuTh CKOJIb)KeHHe.
a) 40; 6) 0,38; B) 4; r) 0,038.

163.Kakol 13 mpoBOJOB OZJMHAKOBO AMiaMeTpa W JJIMHbI MeHbIlle HarpeBaeTCsi — MeIHbIU
WY CTa/IbHOM TIPY OJHOUW U TOU >Ke Cujie TOKa? YJenbHOe COMPOTUB/IEHNE MeJu -

1,7 - 10®0Om'm, ctam - 12 - 10%0m M.

a) MeIHbIV; 0) cTambHOM; B) 00a MpOBO/la HAarpeBaroTCsI OJHAKOBO;

I') HU KaKOW U3 TIPOBO/IOB He HarpeBaeTCsl.

164. B s/1eKTpuyecKyro Liellb [1apasule/IbHO BK/IFOUYEeHb! [iBa pe3UCTopa C COIPOTUB/IEHUEM
20 Om u 50 Om. Hamnpspbkenue Ha Bxoze 140 B. Ornpegenure TOK Ha Hepa3BeTBJIEHHOM
y4JacTke.

a)4d A; 0) 2 A; B) 9,8 A; r) 20 A.

165. OnpepenuTh CONPOTUB/IEHUE JIaMIIbl HAKA/IMBaHWS , €C/IM Ha Hel HanucaHo 25 BT u
220B
a) 1936 Ow; 6) 0,11 Owm; B) 19,36 Owm; r) 11000m.

166. Y cunoBoro oaHodasHoro TpaHcdhopmMaTopa HOMHHAIbHOE HarpsbKeHHe Ha BXO/e
4000 B, nHa BeIXOzE 220 B. Onpesienitb KO3(pPULMEHT TpaHCHOpMaLMH.
a) 180; 0) 0,055; B) 18; r)5,5.

167. K Kakou cTerieHu HMHTEIrpalliid OTHOCATCA MHTEr'pda/IbHbIE MUKPOCXEMBI, COZep Kallque

1200 noruyeckux 3/71eMeHTOB?
a) MaJlou; 0) cpeaHei; B) BBICOKOU; ') CBePXBBICOKOM.
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168. CKOMBKO I1€CTUBOIBTOBBIX JIAMITIOUeK HEOOXOAWUMO B3SITh /I €JI0UHOM TUP/SH/BI,
ec/iv HanpsokeHue cetn 127 B?
a) 37 wr.; 6) 21 mwir.; B) 42 mIT.; r) 11 wT.

169.0mpegenvts 0O0Ilee COMPOTHB/IEHWE LeNMU TPU Tapasuyie/lbHOM COeIUHEeHUM 2-X
notpebuTesiel, COTPOTUBIeHHEe KOTOPBIX 10 250 Om?
a) 12,5 0m;  6) 250 Owm; B) 1250M; 1) 25 Om.

PemuTe 3agauu

1. K Tpexda3Hoil ceTu C JiMHeWHbIM HampsbkeHueM 220 B mojkmroueHa CHMMMeTpPUYHast
Harpy3kKa, akTHBHOe COTIPOTHBJ/IeHHe KOTOpPOH B Kaxkaou (asze 150 OM, a MUHAYKTHBHOE

110 Owm. Haiigure asHble TOKM W HaNpsbkeHWe TpPUA  BK/IOYEHWM Harpy3kKu
«TPeyrobHUKOM» ?

2. Uemy paBHO oOiriee corpotuB/eHue Ijend u3 10 TocsefoBaTebHO COeIMHEHHBIX
Pe3UCTOPOB, eC/IM COMPOTUBJIEHUE KaXKZOro M3 HUX Ha 25 OM GoJibllie TipeJbiayliero, a
conpoTtvBieHue mepBoro pesucropa R;=400 Om? Haiaute HampspkeHrWe Ha MSTOM
pe3uctope Rs , ecnv HanpspkeHue nutanus uenu 220 B.

3. K Tpex@aszHoi cetn ¢ nuHelHbIM HarpsbkeHueM 380 B mopkiroueHa cuMMeTpUYHas
Harpy3kKa, akTUBHOE COMPOTUBJIEHHE KOTOPOU B KaxkzoH (haze 240 Om, a eMKOCTHOe

80 Om. HaliTu ¢a3Hble TOKY U HamnpsbKeHWe MNPy BKIIFOYEHUH Harpy3KU «3Be37j0u»?

4. CuHyCOUJAIBbHO HW3MEHSAIOLMeCs HalpsyKeHUsl [pejCTaBIeHbl  CJIefyHOLUMU
BbipakeHUssMM  U;=100sin(314t+30°),u,=200sin(314t+60°). Omnpexenvdre TpU TIOMOIIU
BEKTOPHOM IarpamMMbl 0011iee HarpsbkeHue (IelCTBYIoIIee 3HaUeHHe).

5. HaniguTe BbIpakeHHe i MCHOBEHHOI'O 3HaueHWsi TOKa B LIeMM C KOHJEHCAaTOpOM
eMKOCTbt0 C=1 MK®, KOTOpBIY MOAK/II0UEH K UCTOYHUKY MepeMeHHOro HampsbkeHust 220
B, vactoToi 100 I'.

6. Kakasg MOLIJHOCTb pacXxoyeTcsi B COeJWHUTE/IbHBIX IIPOBOJAX, eC/IU HallpsykeHue Ha
Harpyske 80 B, a Tok B uenu 40 MA? DiekTprueckas Liellb [MOAK/II0YeHa K UCTOYHUKY C
S/C E =100 B 1 BHyTpeHHUM COIPOTUBJIEHUEM Iy = 50 OM.

7. K Tpexda3HoM ceTH C JTMHEWHBbIM HarpsbkeHvem 127 B mogk/toueHa CUMMeTpUYHAas
Harpy3ka, akTUBHOE COMPOTUB/IEHHE KOTOPOU B KaxkaoH (aze 110 Om, a MHAYKTUBHOE

60 Owm. Haipure ¢dasHble TOKA W HaNpsKeHWe TIpU  BK/IIOUEHHWH Harpy3kKu
«TPEeYTrOJIbHUKOM» ?

8. Uemy paBHO 00lllee COMpPOTHB/IEHHE I1IeMA U3 8 TOC/IeZ0BaTeIbHO COeAMHEHHBIX
Pe31CTOPOB, €C/IU COTMPOTHB/IeHHEe KaKAoro 3 Hux Ha 50 OM Oosbliie MpeabIayINero, a
conpoTtvBieHne nepBoro pesucropa R;=200 Om? HauTu HampspkeHWe Ha BOCBMOM
pe3uctope Rg , ecv HanpspkeHue nutaHus uenu 220 B.

9. K Tpex@a3zHoii ceTu C MMHeNHbIM HarpsbkeHueM 220 B mogksitoueHa CUMMeTpUYHast
Harpy3ka, akTUBHOe COTIPOTUBJIEHUe KOTOpou B Kaxkzol daze 180 Om, a eMKoCTHOe

150 Om. Havitu ¢a3Hble TOKY M HalpspKeHHe MPY BKJIFOUeHUU Harpy3Ky «3Be3Z0n»?
10.CuHycoyanbHO U3MEHSIIOLIUeCs: TOKU Ipe/iCTaB/ieHbl C/IeyIOLMMU BbIpaXKeHUSIMU
;=0,5sin(314t+45°), i,=0,8sin(314t+90°). Omnpexendre NpU MOMOILIA BEKTOPHOM
JvarpamMMmbl OOIIMH TOK (ZIefiCTBYFOITlee 3HaUeHHe).

11. Haligutre BblpakeHWe [Jid MTHOBEHHOIO 3HAuyeHMsI TOKa B 1[eMA C KaTyIIKOMU
MHAYKTUBHOCTEIO L= 0,4 I'H, KOTOpasg MOAK/IIOUeHAa K WCTOYHUKY TlepeMeHHOI0
Hanpspkenus 220 B, yactorou 50 I'.
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12. Kakas MOII[HOCTb pacXoAyeTcsl B COeJMHUTE/IbHBIX TIPOBOJAX, eC/lIy HalpsykeHue Ha
Harpyske 180 B, a Tok B perii 50 MA? DjieKTpruyeckas Lellb [MOAK/I0UeHa K UCTOYHUKY C
3/C E= 200B 1 BHyTpeHHUM CONPOTUBJIEHUEM Iy, = 40 Om.

13. K tpexda3zHoii cetu ¢ sMHelHbIM HaripsbkeHreMm 380 B rogkiitoueHa CUMMeTpPUYHast
Harpy3ka, akTMBHOe COMNPOTHUB/IEHHWE KOTOPOM B Kakzou ¢asze 250 Om, a eMKOCTHOe
100 Om. Haiigure (asHble TOKM MW HaNpsKeHWe TpPUA  BK/IOYEHWM Harpys3Ku
«TPeyroJIbHUKOM» ?

14. Yemy paBHO 00IIjee COTMpOTHB/IEHUE IieMM U3 14 T0OC/IeZioBaTeIbHO COeUHEHHBIX
Pe31CTOPOB, €C/IM COMPOTHB/IeHHe KaxAoro u3 Hux Ha 30 OM Oosblile MpeabIAyINero, a
conpoTvBieHue mnepBoro pesucropa R;=300 Owm? HaliguTe HarpsbkeHWe Ha [1eCSITOM
pesucrtope Ry, ecsi HarnpsbkeHve nuranus tenu 220 B.

15. K tpexda3Holi ceTu ¢ sMHelHbIM HaripsbkeHreMm 220 B nogkiitoyeHa CMMMeTpPUYHast
Harpy3ka, akTHBHOe COIpOTHB/IeHHe KOTOpoW B Kakaoh (asze 180 Om, a eMKOCTHOe
60 Om. HaiiTu dha3Hble TOKY 1 HalpsbKeHWe NPU BK/IFOUeHUH Harpy3KU «3Be3/0i»?

16. CuHycouzaibHO U3MEHSIOLIUeCs HampspKeHUs [pefCcTaB/eHbl  C/leAYHOLUMU
BbIpaKeHUsIMH U; = 150sin(314t + 45°), u, = 250sin(314t + 90°). Onpexpenute Tpu
TIOMOIIM BEKTOPHOM ZiiarpaMMbl 00ITiee HarpsbKeHue (JefiCTByoIIlee 3HaUeHHe).

17. HaviguTe BbIpa)keHWe [jId MCHOBEHHOTO 3HAaueHHsl TOKa B LieMU C KOHZJEeHCAaTOPOM
eMKOCTbI0 C=2 MK®, KOTOPbIM MOJAK/II0YEH K UCTOYHUKY IepeMeHHOro HarpsokeHus: 220
B, vacrotou 50 I'1.

18. Kakasg MOILLIHOCTb pacXxoAyeTcsi B COeJUHUTE/IbHbIX MPOBOJAX, eC/IM HallpsykKeHue Ha
Harpy3ke 225 B, a Tok B yenu 20 MA? DJieKTpruueckas Liellb MOAK/II0UeHa K UCTOUHUKY C
O/C E =250B v BHyTpeHHUM COTIPOTUBJIEHHUEM TIp= 50 OM.

19. K tpexdasHoli cetu ¢ avMHelHbIM HaripsbkeHreMm 380 B mogkiitoueHa cMMMeTpUYHast
Harpy3ka, akTUBHOe COITPOTMB/IeHHEe KOTOpPOoM B Kakjoi daze 220 OM, a MHAYKTHBHOE
120 Om. Haiigure (a3Hble TOKM W HaNpsbkeHWe TPUA  BK/IOYEHWM Harpy3ku
«TPeyrobHUKOM» ?

20. Uemy paBHO 0O0Illee COMpOTHB/EHHE Iernmd W3 12 TocaefoBaTebHO COeAWHEeHHbIX
Pe3UCTOPOB, eC/IM COMPOTUBJIEHUe KaKZoro u3 HUx Ha 20 OM GoJibllie TipefbiayIero, a
cornpoTuBieHue nepeoro pesucropa R;=100 Om? HailTu HarnpsbkeHHe Ha OJWHHA/LIaTOM
pe3uctope Ry, ecyiv HatipsbkeHMe nuTanus Lenu 220 B.

21. K Tpexda3Hoi ceTy C MHeNHbIM HanpsbkeHueM 380 B mojkiroueHa cMMMeTpUYHas
Harpy3ka, akTUBHOE COMPOTUBJIEHUE KOTOPOU B Kaxkaou (aze 260 Om, a eMKOCTHOe

130 Om. HatiTu (a3Hble TOKW U HarpsbKeHUe TIPU BK/IFOUeHWH Harpy3Ku «3Be3Zou»?

22. HauauTte BbIpaKeHWe [Jid MICHOBEHHOIO 3HAueHMsI TOKA B L[eMMU C KaTyLIKOH
VHAYKTUBHOCTBEO L = 0,6 I'H, KOTOpas MNOAK/IKOUeHa K WCTOYHWUKY IIepeMeHHOI0
HarpspkeHust 220 B, vacrorou 100 I'.

23. CuHyCcoUanbHO U3MEHSIOLMeCs TOKM TIpeCTaB/IeHbl CIeAYIOIUMU BbIpaXKeHUSIMHU
1=0,8sin(314t+30°), i,=1,6sin(314t+60°). Onpexgenvre 0Oph MNOMOLIA BEKTOPHOMU
AvarpamMmmbl OOIIUM TOK (ZIefiCTBYIOIIlee 3HaUeHHe).

24. Kakas MOIIHOCTb pacXoAyeTcsl B COeJMHUTe/IbHbIX IPOBO/AX, eC/IA HalpskeHue Ha
Harpyske 220 B, a Tok B periu 50 MA? DnekTpyuueckas Lielb [OJK/IH0YeHa K UCTOUHUKY C
S/IC E = 240 B v BHYTpeHHUM CONPOTHBIIeHUEM Iy, = 80 Om.
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Bbunersl /1A NpoBeAeHHs IK3aMeHa
(ouHas u 3a0uHas GopMbI 00yUeHH)

NHcTpyKumsa /1 3K3aMeHYHLerocs:

1. IIpouTtuTe BHUMATETLHO UHCTPYKLIUIO.

2. Ilpy moAroToBKe K OTBETY U HelOCpPe[CTBEHHO BO BpeMs OTBeTa Ha K3aMeHe
oOyuaroliMcsi  paspelllaeTcsi TI0/b30BaThbCsl J1abOpPAaTOPHBIM M [I€MOHCTPALMOHHBIM
obopy/ZioBaHUEM, KalbKy/asSTOpPaMH, CIIPABOYHMKAMK U TabiullaMu, He CofeprKalliiMu
MPsSIMOTO OTBeTa Ha BOMPOCHI OW/IeTOB.

3. Ilpu BbINO/IHeHWHU 3a/jaHKK Bbl MOXKeTe IM0o/b30BaThCs YepHOBUKOM. CoBeTyeMm
BBINTO/IHATL 3a/laHUsl B TOM I[IOpsiiKe, B KOTOPOM OHM JaHbl. [Ij11 S5KOHOMHU BpeMeHU
MPOIyCKaWTe 3a/laHde, KOTOpOe He yJaeTCcs BBINOJHUTH Cpa3y, U I[epexojuTe K
crepytoiieMy. Ecmu mocre BbirosiHeHUs Bcell paboTel y Bac ocraneTtcst Bpemsi, Bbl
CMOYKeTe BepHYThCS K IIPONYILIeHHbIM 33/ aHUSM.

4. Bpems Ha noAroToBKy — 40 MUHYT.

Kontponvpyemslie komnetenuu: OK 01, OK 02

Kpurtepuu onjeHku:

OIleHKA «OTJIMYHO» — 3aC/Ty>KMBaeT OOyJaroIMMCs, TOKa3aBIIMKM TIyOOKWN U
BCECTOPDOHHWM YPOBEHb 3HAaHWSl [UCLWAIUIMHBI, YCIIELIHO BbBINOJHUBIINKA 3a/laHUS,
rpelyCMOTpPeHHbIe POrPaMMOM.

OLIeHKA «XOpOILIO» — 3ac/y’KUBaeT 00ydYarolluiics, MOKa3aBIINi TO/HOe 3HaHUe
MVICLIWTIVHBI, YCMEIIHO BBITIOJHUBIIWK 3aJlaHusi, TpeJyCMOTPEeHHbIe TPOTrpaMMOM, HO
JOMYCTUBILIWY He3HAUMTEe/TbHbIE HeJJ0UeThl B OTBETe.

OLIeHKA «y/I0BJIETBOPUTEJIBHO» — 3aCTy)XKUBaeT OOyYaroluiics, T10Ka3aBIINiA
3HaHWe [WCOUILUIMHBI B 00beMe, [JOCTaTOUHOM /i1 TIPOZIO/DKEHUS  OOyueHWs,
CTIPaBUBILMMICS C 3a[laHUSIMU, MIPelyCMOTPEHHBIMHU IMPOrPaMMOM (I0TyCKarOTCsl HETIO/THbIe
OTBEThI Ha MOCTaB/IEHHbIE BOMIPOCHI).

OLIeHKa «Hey/I0B/IeTBOPUTE/JIbHO» — 3aC/Ty)KHMBaeT 00yuaroluiicsi, 00Hapy KUBILINN
3HauMTe/bHbIe Tpo0enbl B 3HAHWM AWCLUIUIMHBI, [JOMYCTUBIIMM TPUHIUIHUAIbHBIE
OIIMOKY MPH BBIMOHEHNUH 3aJJaHUM, TIpelyCMOTPEHHbBIX IMPOrPaMMOHA.
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«TpeyrosbHUK»
Uy =U,=220B
Z=V(R*+X;?) =186 Om
[,=Uy/Z2=1,18A

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

Us =1 Rs=I(R;+4AR) =
=20B

«3Be3a»

Uy = U,/ V3 =220B
Z=V(R*+ X% = 2530m
Iq; = Uq,/z :0,87 A

Un=290B
U=U./V2=206B

U,=V2U=310B

o = 2nf = 628 pag/c
Xc= 1/(Cw) = 1592 Om
[n= U/ Xc=0,19 A
i=0,19 cos (628t + 90°)

E:UHarpys.+UBHyTp+Uc0e,q.np.
Ucoe,q.np:E - UHarpyg' Ir=
=18B
Pcoe,/:[.np.:Ucoeg,np,I:O,72BT

«TpeyrosibHUK»
Up=U,=127B
Z=V(R*+ X;?) =125 Om
Iy=Uy/Z=1A

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

Us = I Rg=I (Ri+7AR) =
=40B

«3Be3za»
Uy=U,/V3=127B
Z=V(R*+ Xc*) = 234 Om
Iq;z Uq)/Z = 0,54 A

10 B

In,=0,12 A
I=1,/v2=0,085A

11 )

Un=V2 U = 310B
o = 2nf = 314 pag/c
Xi=Lw =126 Om
In= Un/X1 =2,46 A
i =2,46 sin 314t

12 6

E :UHarpy3. +UBHyTp+UCOE,E[.Hp.
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UCOE/I[.HP.:E_UHarpy3Ka_ Ir=
=18B
Pcoe,a.np.: Ucoe,a.np.lzo,gBT

13

«TpeyronsHUK»
Uy,=U,=380B
Z=V(R*+ X;?) = 269 Om
Iy=Uqs/Z =1,41A

14

R=14R;+91AR=69300M
I=U/R=0,032 A
Ulo: 1 Rlo:I(R1+9AR):
=18B

15

«3Be3ga»
Uy=U,/V3=127B
Z=V(R*+ X =190 Om
ch: Uq,/z = 0,67 A

16

U,=380B
U=U,/V2=270 B

17

U,=V2U=310B

o = 2nf = 314 pag/c
Xc= 1/(Cw) = 1592 Om
[o=Un/Xc=0,19 A
i=0,19 cos (314t + 90°)

18

E :UHarpy?,.+UBHyTp+Ucoe,q.np.
Ucoe,q,np.zE'UHarpyaKa' Ir =
=24B
Pcoe,q.np.:Ucoeg.np.I:O,48BT

19

«TpeyrosibHUK»

Utb =U,=380B
Z=V(R*+ X;*) =251 Om
Iq;z Uq)/Z = 1,51 A

20

R=12R;+66AR=252 Om
I=U/R=0,087 A
U11:I R11:I(R1+1OAR):
=26B

21

«3Be3ga»
Up=U,/V3=220B
Z=V(R*+ Xc%) = 291 Om
I4=Uq4/Z =0,76 A

22

=236 A
[=1./vV2=1,67 A

23

U,=V2 U =310B
w = 2nf = 628 pax/c
Xe=Lw =377 OMm
= Un/X.=0,82 A
1=0,82 sin 628t

24

E :UHarpya. +UBHyTp. +Ucoe/1.np
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Ucoe/:[.np.: E_UHarpy3Ka -Ir=
=16B
Pcoe,q.np:Ucoe,q.np.I = 0,8 Bt
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MunncrepcrBo Tpascnopra Poccuiickoit ®@epepanun
®epepaibHOE areHTCTBO Ke1e3HO/J0PO0KHOI0 TPaHCIIopTa
®deepanbHOe FOCyAAPCTBEHHOE 010/PKeTHOe 00pa3oBaTe/IbHOe
y4pexJeHue BbICIIero 00pa3oBaHus
«IIpUBO/DKCKMI rOCYyAapCTBeHHbIH YHHBEPCUTET IyTeH CO00LeH s»

PaccmotpeHo: Ok3ameHauoHHbIH oustet Ne 1 YTBepxKiaro:
Ha 3ace/laHiH LIMK/I0BOM KOMHUCCHU N0 JUCLIATUIVHE HauanbHuK yueGHOTO OT/ZEe/1a
o6wienpodeccoHaNbHBIX U OI1.02. Dy1eKTPOTeXHHUKA M 3/IEKTPOHHKA ®.1.0.
MaTeMaTUUeCKUX [JUCLIUIIIVH Ji71s CrielianbHOCTH « » 20__r.
IMpotokon Ne _____ 23.02.01 Opranusauys nepeBo3oK 1
oT «__» 20__r. yTipaBjieHHe Ha TpaHcropTe (10 BUJaM)
IIpencenarens LIK I'pyniribl

©.1.0.

B 3amanusx Nel-Ne9 Heo6X01UMO BBIOpaTh MPAaBUILHBIN OTBET, 3anicaTh OYKBY oTBeTa; B Nel(0-pemmrh 3a/auy.

1. Kako#i 13 TpOBO/IOB OIMHAKOBOW JJIMHBI M3 OJJHOTO W TOTO K€ MaTepuasia, HO pa3HOro AWaMeTpa, CHUIbHee
HarpeBaeTCs TIPY OZIHOM U TOM JKe TOKe?

a) oba MpoBo/ja HarpeBarTCsl OAUHAKOBO;

0) cubHee HarpeBaeTcs MPOBO/, C OOJBIIUM JUAMETPOM;

B) CWIbHEe HarpeBaeTCs MPOBO/, C MEHbBIIIM JAUaMeTPOM.

2.CKOJIbKO II1eCTUBO/IbTOBBIX JIaMIIOUe€K HeoOXOAMMO B3STh [t €JOYHON TUP/SHABI, €C/H HampsDKeHHe CeTh
220B?
a) 37 mr.;  6) 20 wrT.; B) 40 1iT.; r) 16 mir.

3. OnipefiesiuTh COIPOTUBJ/IEHUE JIaMIThl HAaKa/IMBaHUsI, eC/iu Ha Held HarcaHo 100 Bt u 220 B.
a) 484 Owm; 0) 448 Owm; B) 684 Owm; r) 864 Om.

4.enb mepeMeHHOT0 TOKA COJEpXKUT JiaMiy HakanuBaHusi. Kak nv3mMensieTcsi o ¢ase TOK W HampsDKeHHe B TOMN
nenu?

a) TOK OTepeskaeT HarpsKeHue Ha yroJ 1v/2;

0) HampsbKeHYe U TOK COBMAZAIOT 10 (a3e;

B) HarpshKeHUe oIlepekaeT TOK Ha yroJ /2.

5. CxemMa COCTOUT M3 OJHOIO PE3WCTUBHOTO 3JieMeHTa C COIMPOTHBJIEHUEM R=220 Om. HarmpsbkeHue Ha eé
3akumMax u= 220 sin 628t. Onpegenvre nokasaHdd amrepMeTpa U BOJbTMeTpa.

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

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

6. CuMMeTpuuHasi Harpy3ka Coe[MHeHa «3Be3oi». JIuHeliHoe HarpspbkeHre paBHO 380 B. Haiimute da3sHoe
HaTIpsDKeHUe.
a) 127 B; 0) 220 B; B) 380 B.

7. YacToTa BpallleH’si MarHUTHOT'O T10J1s1 aCHHXPOHHOTO ziBuratens 1000 06/mMuH. YacToTa BpaijeHus: poTopa
950 06/mMuH. Onpezie/UTh CKOIbKEHHE.,
a) 50; 0) 0,5; B) 5; r) 0,05.

8. CKOJIbKO p-N 1epex0/I0B COZEeP>KUT TIOTYTIPOBOAHUKOBBIN AUOA?
a) oJuH; 0) aBa; B) TpY; T') UeThIpe.

9. Kakyto posb B 3/IeKTPOHHBIX CXeMaX BBITIOTHSeT BapUKar?
a) COTIPOTUBJIEHUS; 0) kmroua; B) UHIYKTUBHOCTY; ') éMKOCTH.

10. K TpexdasHoil ceTu ¢ nvHelHbIM HampsbkeHueM 220 B mojkioueHa CHMMeTpUYHasi Harpyska, akTHBHOE
COTIPOTHB/IEHNEe KOTOPO B KaxaoM ¢asze 150 Om, a unayktuBHOe110 OM. Halizure dasHbie TOKU U HaIpsbKeHHs

TIPY BK/TFOUEHWUH Harpy3KH «TPeyTOIbHUKOM»?

[IpenogaBarens ©.1.0.
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MunncrepcrBo Tpascnopra Poccuiickoit ®@epepanun
®epepaibHOE areHTCTBO Ke1e3HO/J0PO0KHOI0 TPaHCIIopTa
®deepanbHOe FOCyAAPCTBEHHOE 010/PKeTHOe 00pa3oBaTe/IbHOe
y4pexJeHue BbICIIero 00pa3oBaHus
«IIpHUBO/DKCKHUH rocyJapCTBeHHbIH YHHBEPCUTET IyTel CO00IeHusI»

PaccmotpeHo: OJk3aMeHaUOHHBIH Oustet No 2 YTBepxKiaro:
Ha 3ace/laHiH LIMK/I0BOM KOMHUCCHU N0 JUCLIATUIVHE HauanbHuK yueGHOTO OT/ZEe/1a
o6wienpodeccoHaNbHBIX U OI1.02. Dy1eKTPOTeXHHUKA M 3/IEKTPOHHKA ®.1.0.
MaTeMaTUUeCKUX [JUCLIUIIIVH Ji71s CrielianbHOCTH « » 20__r.
IMpotokon Ne _____ 23.02.01 Opranusauys nepeBo3oK 1
oT «__» 20__r. yTipaBjieHHe Ha TpaHcropTe (10 BUJaM)
IIpencenarens LIK I'pyniribl

©.1.0.

B 3amanusx Nel-Ne9 Heo6X01UMO BBIOpaTh MPAaBUILHBIN OTBET, 3anicaTh OYKBY oTBeTa; B Nel(0-pemmrh 3a/auy.

1.B KaKux Cayyasix IPUXOJUTCS TIPUMEHSTh Tapaljie/lbHOe Coe[iHeHre KOHIeHCaTOPOB?
a) AJ1s1 TIO/TyueHUst OOJIBIIMX €EMKOCTEH;

0) [/ y/IydIleHus 3ariaca TIPOYHOCTH U30JISILMH KOHAEHCATopa;

B) ZIJIs TIOJTyYeHUs Majioli EMKOCTH.

2. Tpu pesucropa: Ri= 4 Om, R,=5 Om, R3=6 OM coenuHeHbI NOC/Ie[0BATE/ILHO U BK/IIOUEHBI B 3/IEKTPUYECKYHO
ceTb. Ec/iv HampsbkeHUe Ha pe3ucTope R, paBHO 12 B, To HarnipsbkeHUe 3/1eKTPUUeCKON CeTH PaBHO:
a) 30 B; 0)24B; B)36B; r) 16 B.

3. OrpefiesiuThb TOK Is, MOAXOASIINM K y3/1y 1IelU MOCTOSTHHOT'O TOKA, ec/id TOKY B BeTBsax: I1 =-3 A, L=1A, Iz
=5A, IL=-4A.
a) 12 A; 0)1A; B)6 A; r)-7 A.

4.1erib IepeMeHHOT0 TOKa COZIeP)KUT KoHeHcaTop. Kak u3meHsieTcs 110 ¢a3e TOK U HallpskeHWe B 3TOW Lenu?
a) TOK OIepeskaeT HamlpsyKeHWe Ha yroJ 1/2;

0) HampshKeHHe U TOK COBMA/IAIOT 10 (a3e;

B) HarpsbKeHHe orepeskaeT TOK Ha yroJ 1i/2.

5. Kak M3MeHUTCs1 eMKOCTHOe COMPOTHBJIEHHE C YBeJMUYeHHUeM YacTOThI B 4 pasa?
a) He U3MeHUTCs; 0) yMeHBIIUTCS B 4 pasa; B) yBeJMUUTCA B 4 pas3a; TI) yMeHbIIUTCS B 16 pas.

6. Harpy3ka coefjuHeHa «3Be3/10ii». B KakoM ci/lydae TOK B HyJIeBOM IPOBO/e paBeH 07?
a) Mpu CHMMeTPUYHOI Harpy3ske; 0) Mpy HECUMMETPUUYHOHN Harpy3ke.

7. CuMMeTpUYHasi Harpy3ka COeIMHeHa «TPeyrolbHUKOM». [Ipu n3MepeHur (pa3HOTO TOKa, amMIiepMeTp TOKasas
-10 A.Haligure TOK B TMHEHOM TIPOBO/IE.
a)10A; 0)17,3A; B)14,14 A; T1)20A.

8. V3mepuTesbHbIA TpaHCPOPMATOp TOKA MMeeT 0OMOTKHU C uucaoM BUTKOB 2 U 100. Onpegenure K03hdULieHT
TpaHchOpMaLUH.
a) 50; 6)0,02; B) 98; r) 102.

9. D/eKTPOHHBIE YCTPOMCTBA, IpeoOpasyloliye TOCTOSIHHOe HarpspkeHHe B TIepeMeHHOe HarpspKeHue,
Ha3bIBAOTCS:
a) BBINIPSAMUTESMU; 0) mHBepTOpamu; B) CTaOM/TMTPOHAMH; r) duIbTpamu.

10. Yemy paBHO oOijee compotvBieHue Iermd w3 10 Tmocsefo0BaTelbHO COeTUHEHHBIX DPE3UCTOPOB, €C/H

COTIPOTHB/IEHNE KaXKI0ro U3 HUX Ha 25 OM Oosbliie TIPebIAYIIETO, a COMPOTUR/IEHHE TIepBOTO pe3uctopa R;=400
Owm? Haligute HanpsbkeHHe Ha ITATOM pe3ucTope Rs, ecin HanpsbkeHne nuTaHus Lenu 220 B.

IIpennosaBaresnn ®.1.0.

98



MunncrepcrBo Tpascnopra Poccuiickoit ®@epepanun
®epepaibHOE areHTCTBO Ke1e3HO/J0PO0KHOI0 TPaHCIIopTa
®deepanbHOe FOCyAAPCTBEHHOE 010/PKeTHOe 00pa3oBaTe/IbHOe
y4pexJeHue BbICIIero 00pa3oBaHus
«IIpHUBO/DKCKHUH rocyJapCTBeHHbIH YHHBEPCUTET IyTel CO00IeHusI»

PaccmotpeHo: OJk3aMeHaMOHHBIH oustet Ne 3 YTBepxKiaro:
Ha 3ace/laHiH LIMK/I0BOM KOMHUCCHU N0 JUCLIATUIVHE HauanbHuK yueGHOTO OT/ZEe/1a
o6wienpodeccoHaNbHBIX U OI1.02. Dy1eKTPOTeXHHUKA M 3/IEKTPOHHKA ®.1.0.
MaTeMaTUUeCKUX [JUCLIUIIIVH Ji71s CrielianbHOCTH « » 20__r.
IMpotokon Ne _____ 23.02.01 Opranusauys nepeBo3oK 1
oT «__» 20__r. yTipaBjieHHe Ha TpaHcropTe (10 BUJaM)
IIpencenarens LIK I'pyniribl

©.1.0.

B 3amanusx Nel-Ne9 Heo6X01UMO BBIOpaTh MPAaBUILHBIN OTBET, 3anicaTh OYKBY oTBeTa; B Nel(0-pemmrh 3a/auy.

1.ITo KaKkoMy 3aKOHY MOJKHO OTIpe/le/IUTh CHIy B3aUMOJeNCTBYs 3apsiioB?
a) 3akoHy Owma; 0) 3akoHy Ammepa; B) 3akoHy /[Koy/s-JleHija; ) 3akoHy KysoHa.

2. B 3nekTpuueckoil ceTH IIOCTOSIHHOTO TOKA HalpsDKeHWe Ha 3a&kKUMax MCTOYHMKA 3/1eKTposHepruu 26 B.
HanpsbkeHue Ha 3a>kuMax moTpebutesisi 25 B. Onpegenute TOTePO HAMPsDKEHMS.
a) 1 %; 6)2%; B)3%; r) 4 %.

3. Kak u3MeHUTCs HarpspkeHHe Ha BXOJHBIX 3a’KMMaX 3/7eKTpPUUeCKOl L[eMM MOCTOSIHHOTO TOKa C aKTHBHBIM
3/1eMeHTOM, eCJIM Mapas/e/lbHO UCXOAHOMY 3JIEMEHTY BKJTFOUMTS el1lé O/IMH 3/1eMeHT?
a) He U3MEHUTCS; 0) yMeHBIIIUTCS; B) YBeJIMUUTCS; T) [Jis OTBeTa HeJJOCTaTOUHO JAHHBIX.

4. OnpefenvTte Nepyrof CUrHasna, ecjid 4acToTa CUHycouaanbHoro Toka 50 I'o.
a) 400 c; 6) 1,4 c; B) 0.02 c; r) 40 c.

5. Kak u3aMeHUTC WHAYKTUBHOE COTIPOTHB/IEHNE C YBeJMUeHUeM UaCTOThI?
a) He U3MEHUTCS; 6) YMEHBILIUTCA; B) YBEJIUUUTCS.

6. CuMMeTpuYHasi Harpy3Ka COeJHEHA «TpeyrojbHUKOM». JIMHeliHoe HampsbkeHue paBHO 380 B. Hatigute
(hasHOe HampspKeHue.
a)127B; 6)220B; B)380B.

7. Tlpu Kakux 3HaueHUSX KO3 duieHTa TpaHchopmaliyy 1e/1iecoobpasHo MPUMEHAThL  aBTOTPAaHC(HOPMATOphI?
a)k>1; 0)k<1; B) k<2; ') He UMeeT 3HaueHusl.

8. Kak u3MeHMTCS 4YacTOTa BpallleHMss MarHUTHOTO MOJsl NPU YMeHbLIEHUWM Iap TOJIF0COB aCHMHXPOHHOI'O
Tpex§a3Horo JBUraTesIsi?
a) YBeIMUUTCS; 0) YMEHBIINTCS; B) OCTaHETCs TIPEXKHEM.

9.CKOJIBKO p-N TIePeX0/I0B y OUIOMSPHOTO TpaH3UCTOpa?
a) oJuH; 0) /1Ba; B) TpY; T) UeThIpe.

10. K tpexda3Hoii cetu ¢ nuHelHbIM HampsbkeHueM 380 B mogkatoueHa CHMMeTpPHYHAasi Harpy3Ka, aKTHBHOE

COTIPOTUBJIEHHE KOTOPO# B Kaxou ¢asze 240 Om, a emkoctHoe 80 Om. Haiit a3Hble TOKM U HampsDKeHUs! MIpU
BK/IFOUEHUU Harpy3Ku «3Be30ii»?

IIpennosaBaresnn ®.1.0.
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MunncrepcrBo Tpascnopra Poccuiickoit ®@epepanun
®epepaibHOE areHTCTBO Ke1e3HO/J0PO0KHOI0 TPaHCIIopTa
®deepanbHOe FOCyAAPCTBEHHOE 010/PKeTHOe 00pa3oBaTe/IbHOe
y4pexJeHue BbICIIero 00pa3oBaHus
«IIpHUBO/DKCKHUH rocyJapCTBeHHbIH YHHBEPCUTET IyTel CO00IeHusI»

PaccmotpeHo: OJk3aMeHaMOHHBIH oustet Ne 4 YTBepxKiaro:
Ha 3ace/laHiH LIMK/I0BOM KOMHUCCHU N0 JUCLIATUIVHE HauanbHuK yueGHOTO OT/ZEe/1a
o6wienpodeccoHaNbHBIX U OI1.02. Dy1eKTPOTeXHHUKA M 3/IEKTPOHHKA ®.1.0.
MaTeMaTUUeCKUX [JUCLIUIIIVH Ji71s CrielianbHOCTH « » 20__r.
IMpotokon Ne _____ 23.02.01 Opranusauys nepeBo3oK 1
oT «__» 20__r. yTipaBjieHHe Ha TpaHcropTe (10 BUJaM)
IIpencenarens LIK I'pyniribl

©.1.0.

B 3aganusx Nel-Ne9 Heo6X01uMO BBIOpaTh NIPAaBUILHBIN OTBET, 3anucaTh OYKBY oTBeTa; B Nel(0-pemmTh 3a/a4y.
1.Kakoii 13 TIPOBOJIOB OAWHAKOBOTO CeuUeHUs U3 OJHOTO M TOT0 )K€ MaTepuasa, HO pa3HOM [IUHBI, CU/IbHee
HarpeBaeTCsi IPY OJIHOM U TOM >Ke TOKe?

a) oba MpoBo/ja HarPeBaKOTCs OZIMHAKOBO;
0) cunbHee HarpeBaeTcs POBO/, 60JIbILEH IJTMHE;
B) CU/IbHee HarpeBaeTCsi IPOBOJ, MeHblliel JJIMHBI.

2. Kakot#i criocob coeiviHeHNs ICTOUHUKOB TI03BOJISIET YBEJTMUUTD HaMpspKeHWe?
a) mocsiefjoBaTeNbHOE COe/liHeHue; 0) rapassenbHOe COe[lMHEHUe;  B) CMelllaHHOe COeJiHeHue;
T') HA KaKO# 13 TIepeurC/IeHHBIX CI0CO00B.

3. B snekTpuuecKyr Lienb MOC/Ae[oBaTeTbHO BKJIOUEHBI /Ba pe3ucTopa ¢ cornpoTtuieHreM 10 Om u 110 Om.
Hanpspokenue Ha Bxoze 120 B. OnpegenuTe TOK B LieNH.
a)40A; 6)1A; B)12,8A; T1)6A.

4. TIpu moc/iefioBaTe/IbHOM COeIMHEHUH Pe3UCTOpa, KaTyIIKA WHAYKTUBHOCTH, KOHJJEHCATOPa 0Ka3aaoCh, UTO TOK
OTCTAeT OT HAMPSDKEHUS Ha HEKOTOPBIHM yro/1. YTo MOXKHO CKa3aTh O XapaKTepe Harpy3ku?

a) mpeobJ1aZiaéT eMKOCTHOE COTIPOTHBIIEHUE;

0) peobalaeT UHAYKTUBHOE COTMIPOTHUBJIEHUE;

B) Mpeob/1a/laeT aKTUBHOE COTIPOTHBJIEHNE, @ UHAYKTUBHOE U €MKOCTHOE COTPOTHB/IEHHS PaBHbI.

5. B TpexdasHyro ceTh C TMHeHHbIM HarpsbkeHueM 380 B BK/rouaroT TpexdasHbli [BUTaTe b, KaXKasi i3 00MOTOK
KoToporo paccurtaHa Ha 220 B. Kak ciiefyeT coe[uHUTh OOMOTKH IBUTATeIs?

a) «TPeyrO/ILHUKOM»; 0) «3Be3/0M»; B) ZIBUTaTeJIb HeJIb3sl BK/TIOUATh B 3Ty CETh;

') MOJKHO «TPEYTOJIbHUKOM», MOXKHO «3Be3/10i1».

6. O6MOTKM Tpexdha3HOTro reHepaTopa COeJUHEHBI «TPEYrObHUKOM». CKOJIBKO JIMHEHHBIX TIPOBO/IOB  MOAXOZUT
K reHeparopy?
a) 3; 0) 4; B)2; T1)6.

7. Y cunoBoro opgHodasHoro TpaHcdopMaropa HOMUHA/IBHOe HarpsbkeHde Ha Bxoze 6000 B, Ha Brixoze 100 B.
OmnpesenuTh K03¢duieHT TpaHCHopMaIiu.
a) 60; 06) 0,016; B) 6; r) 600.

8.¥Ympagisiemble BBITIPSIMUTEN BBITIOHSIOTCS Ha Oaze:
a) AVO/I0B; 0) TIO/IeBBIX TPAH3UCTOPOB;  B) OUIOJISIPHBIX TPAaH3UCTOPOB; T) TUPUCTODOB.

9. K Kako¥l cTemleHM WHTeTrpal[i¥ OTHOCSTCS HWHTerpajbHble MUKpPOCXeMbl, cogepxkaique 400 mormueckux
371eMeHTOB?
a) manodi;  6) cpenHed; B) BLICOKOU; I') CBepXBBLICOKOM.

10.CuHyCcouanbHO U3MEHSIIOHeCs HalpsDKeHWs TIPe/ICTaBIIeHbI CIe[yIOIMMI BbIPKEHUSIMU
1u;=100sin(314t+30°), u,=200sin(314t+60°). OnpegeuTe MPU MOMOLH BEKTOPHOM ZiiarpaMMBbI 0011jee HANpsHKEHHe

(melicTByrOlllee 3HaUEHUE).

ITpenogaBaresnb @.1.0.
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MunncrepcrBo Tpascnopra Poccuiickoit ®@epepanun
®epepaibHOE areHTCTBO Ke1e3HO/J0PO0KHOI0 TPaHCIIopTa
®deepanbHOe FOCyAAPCTBEHHOE 010/PKeTHOe 00pa3oBaTe/IbHOe
y4pexJeHue BbICIIero 00pa3oBaHus
«IIpHUBO/DKCKHUH rocyJapCTBeHHbIH YHHBEPCUTET IyTel CO00IeHusI»

PaccmotpeHo: OJk3aMeHaMOHHBIH oustet Ne 5 YTBepxKiaro:
Ha 3ace/laHiH LIMK/I0BOM KOMHUCCHU N0 JUCLIATUIVHE HauanbHuK yueGHOTO OT/ZEe/1a
o6wienpodeccoHaNbHBIX U OI1.02. Dy1eKTPOTeXHHUKA M 3/IEKTPOHHKA ®.1.0.
MaTeMaTUUeCKUX [JUCLIUIIIVH Ji71s CrielianbHOCTH « » 20__r.
IMpotokon Ne _____ 23.02.01 Opranusauys nepeBo3oK 1
oT «__» 20__r. yTipaBjieHHe Ha TpaHcropTe (10 BUJaM)
IIpencenarens LIK I'pyniribl

®.1.0.

B 3amanusx Nel-Ne9 Heo6X01UMO BBIOpaTh MPAaBUILHBIN OTBET, 3anicaTh OYKBY oTBeTa; B Nel(0-pemmrh 3a/auy.

1.ITo mpoBOJ/IOUHOM CIMpasM, CONPOTHUB/IEHHE KOTOPOW B HarpeToMm cocTosiHuM 48 Owm, TeueT ToK - 2,5 A.Kakoe
KOJIMYECTBO TeIJIOThI BBIIE/IUT 3Ta CIIUPasb 3a 2,5 MUHYTHI?

a) 25 kx; 0)45k[Dx;  B) 7,5k/DK.

2.0rmipeienuTh 0011jee COMPOTHB/IEHHE 1IeMH TPH Tapasjie/lbHOM COeAWHEHHH 2-X TOTpeOuTe e, COTPOTHBIeHHEe
KoTophIx 1o 100 Om?
a) 200 0m; 6)50Om; B)10OM; T1)0,2 Om.

3. Kak u3MeHUTCS CIBUT (ha3 MeX/y HarpsDKeHUEM M TOKOM Ha KaTyIllKe MHAYKTUBHOCTH, eC/ii 00a eé mmapameTpa
(R u X1) omHOBpeMeHHO yBe/MyaTcs B /IBa pa3a’?
a) YMEHbIIIUTCS B /IBa pa3a; 0) yBeJIMUUTCA B /IBa pa3a;, B) YMEHBILIUTCS B UeThIPe pa3a; TI') He U3MEHUTCS.

4., CxeMa COCTOUT M3 OJHOTO PE3UCTHUBHOIO 3JIEMEHTa C COINPOTUB/IEHHUEM R=110 Om. HanpsbkeHue Ha eé
3akuMax u= 220 sin 628t. OnpegenvTe roKasaHydsg amrepMeTpa U BOJbTMeTpa.

a)l =2 A, U=220B; 6)I1=1,4 A, U=156 B;

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

5.KakoBO COOTHOIIEHWe MeXAy (a3HbIMM M JMHEMHBIMM HalNpsDKeHUSIMA TIpM  COeIMHEHWM ToTpebuTesnei
3JIEKTPOIHEPTUN «TPEYTOJTBHUKOM.
a)U,=Uy 6)U,=Uy1,73; B) Uy =0,578U,.

6. K yemy npuBouT 0OpBIB BTOPUYHOM I TpaHC(hopMaTopa ToKa?
a) K KOPOTKOMY 3aMbIKaHMUIO; 0) K pe’KUMy X0JIOCTOTO X0/a;
B) K MOBBILIEHUIO HAMIPSDKEHUS;  T) K [OJIOMKe TpaHcgopmaropa.

7. YacToTa BpalljeHUss MarHUTHOTO TIOsS acUHXpOHHOro zpwrarens 1100 o6/muH. YacToTa BpailjeHUss pOTOpa
1050 06/MuH. OripeieNIMTh CKOJIbXKEHHUE.
a) 45; 0) 0,45; B) 4,5; r) 0,045.

8. CKO/IBKO p-n IepexofioB y TUpUCTOpa?
a) OfiVH; 0) 1Ba; B) TpY;  T) UeThIpe.

9. DnekTpoAbI POTOpPE3NCTOPA BHITIOTHEHBI U3:
a) meay; 0) TUIaTHUHBI;  B) JKeJie3a; r) cepebpa.

10. Hafizute BbIpa’keHHWe [/ MIHOBEHHOTO 3HAaueHWsl TOKAa B I[N C KOHJeHCAaTopoM eMKOCTbio C=1 MK®,
KOTOPBI MIOAK/II0UeH K UCTOUHHKY TlepeMeHHOro HarpsbkeHusi 220 B, yactoroit 100 I'1.
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MunncrepcrBo Tpascnopra Poccuiickoit ®@epepanun
®epepaibHOE areHTCTBO Ke1e3HO/J0PO0KHOI0 TPaHCIIopTa
®deepanbHOe FOCyAAPCTBEHHOE 010/PKeTHOe 00pa3oBaTe/IbHOe
y4pexJeHue BbICIIero 00pa3oBaHus
«IIpHUBO/DKCKHUH rocyJapCTBeHHbIH YHHBEPCUTET IyTel CO00IeHusI»

PaccmotpeHo: OJk3aMeHaMOHHBIH 6ustet Ne 6 YTBepxKiaro:
Ha 3ace/laHiH LIMK/I0BOM KOMHUCCHU N0 JUCLIATUIVHE HauanbHuK yueGHOTO OT/ZEe/1a
o6wienpodeccoHaNbHBIX U OI1.02. Dy1eKTPOTeXHHUKA M 3/IEKTPOHHKA ®.1.0.
MaTeMaTUUeCKUX [JUCLIUIIIVH Ji71s CrielianbHOCTH « » 20__r.
IMpotokon Ne _____ 23.02.01 Opranusauys nepeBo3oK 1
oT «__» 20__r. yTipaBjieHHe Ha TpaHcropTe (10 BUJaM)
IIpencenarens LIK I'pyniribl

©.1.0.

B 3amanusx Nel-Ne9 Heo6X01UMO BBIOpaTh MPAaBUILHBIN OTBET, 3anicaTh OYKBY oTBeTa; B Nel(0-pemmrh 3a/auy.

1. MowHocTh AgBUraresisi MOCTOSHHOro Toka 2,5 KBT. Ilosie3Hass MOIIHOCTB, OTAaBaemasl B Harpysky, 1,8 kBT.
Omnpepenute KIIJ nBuratesns.
a) 0,8; 0) 0,72; B)0,6; r) 0,85.

2. B 5eKTpHUecKyr0 Liellb Mapajie/bHO BKJIIOYEHBI [iBa pe3ucropa c comnportusieHrneM 10 Om m 150 Om.
Hanpsokenue Ha Bxozie 120 B. Onpesiesiute TOK Ha Hepa3BeTB/IEHHOM YUacCTKe.
a) 40 A; 0) 20A; B)12,8A; r) 6 A.

3. B Kakux ciyuasix IpUX0JUThCS PUMEeHSITh Tlapasie/lbHoe coeliHeHNe KOHIeHCaTOPOB?
a) AJ1s1 osTyueHust OOJIBIINX eMKOCTe;

0) AJ1s1 y/yuLieHus 3araca MpOYHOCTH U30JISILIMK KOH/IEHCaTopa;

B) ZIJisl TIOJTyYeHUsI Majiol éMKOCTH.

4. TIpy KakoM HampspKeHWU BbITOJHee TepefaBaTh JMeKTPUYECKYIO SHEpPrui0 B JIMHUM 3JIeKTporiepeAau Mpy
3a/JaHHOM MOIIIHOCTH?
a) TIOHKEHHOM; 0) TMOBBIIIIEHHOM; B) 6e3pa3nnuHo; T) 3HaYeHHe HamnpspkeHus yTeepxkaeHo 'OCTom.

5. Kongencarop eMkocTtbio C MOAK/IOUEH K MCTOYHUKY CHUHYCOWJA/IBHOIO TOKa. Kak H3MEeHUTCs TOK B
KOH/IeHCaTope, eC/IM YaCTOTY CUHYCOU/Ja/IbHOT'O TOKa YMEHBIIUTE B 3 pas3a?
a) yMeHbIIUTCS B 3 pasa; 0) yBenuuuTcs B 3 pa3a; B) YBeMWUUTCS B 9 pa3; T') OCTAHeTCs HEM3MeHHO.

6. [TonHast moTpebsisieMasi MOIIHOCTb Harpy3ku S= 250 kKBA, a aktuBHast MoujHocts P= 200 kBt. Onpegenure
K03 PULIMEHT Harpy3KH.
a) cos ¢=0,75; 0) cos ¢ = 0,35; B) cos @ =0,55; T1)cose=0,8.

7. B cumMmeTpuuHoO Tpexda3HoM Lemnu JMHelHbIH ToK 2,2 A. PaccuuratiTe (a3Hbiii TOK, eC/id Harpy3ka coefiiHeHa
«TPeyTroJIbHAKOM».
a) 2,2 A; 0) 1,27 A; B) 3,8 A; r)2,5A.

8.YKakuTe MOJSIPHOCTb HANpsKeHUs! Ha SMUTTepe U KOJUIEKTOpe TPaH3UCTopa TUMa N-p-n.
a) TUTIOC, TUTI0C;  0) MUHYC, TUTIOC; B) IUTIOC, MUHYC; ') MUHYC, MUHYC.

9.Kakunm 06pa3oMm 371eMeHTbI UHTerpabHON MUKPOCXeMbI COeZIMHSIIOT MeX/y Co00ii?
a) HamblIeHWEM 30JI0ThIX WM a/lFOMUHHUEBBIX JIOPOXKEK Uepe3 OKHa B Macke;

0) maiiKoii J1a3epHBIM JTyUOM;

B) TEPMOKOMITpeCCHel;

I') BCeMHU Tepevyrc/IeHHbIMU MeTO/JaMHu.

10. Kakass MOILIJHOCTb pacXOZyeTcsl B COeJMHUTEbHBIX MIPOBOZAX, eC/IM HalpsbkeHWe Ha Harpyske 80 B, a Tok B
tenu 40 MA? 3nekTpuueckas Lernb NojkIoueHa K uctouHuky ¢ 3JC E =100 B u BHyTpeHHUM CONPOTUB/IEHUEM
I'ev= 50 OMm.
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MunncrepcrBo Tpascnopra Poccuiickoit ®@epepanun
®epepaibHOE areHTCTBO Ke1e3HO/J0PO0KHOI0 TPaHCIIopTa
®deepanbHOe FOCyAAPCTBEHHOE 010/PKeTHOe 00pa3oBaTe/IbHOe
y4pexJeHue BbICIIero 00pa3oBaHus
«IIpHUBO/DKCKHUH rocyJapCTBeHHbIH YHHBEPCUTET IyTel CO00IeHusI»

PaccmotpeHo: OJk3aMeHaMOHHBIH Oustet Ne 7 YTBepxKiaro:
Ha 3ace/laHiH LIMK/I0BOM KOMHUCCHU N0 JUCLIATUIVHE HauanbHuK yueGHOTO OT/ZEe/1a
o6wienpodeccoHaNbHBIX U OI1.02. Dy1eKTPOTeXHHUKA M 3/IEKTPOHHKA ®.1.0.
MaTeMaTUUeCKUX [JUCLIUIIIVH Ji71s CrielianbHOCTH « » 20__r.
IMpotokon Ne _____ 23.02.01 Opranusauys nepeBo3oK 1
oT «__» 20__r. yTipaBjieHHe Ha TpaHcropTe (10 BUJaM)
IIpencenarens LIK I'pyniribl

®.1.0.

B 3aganusx Nel-Ne9 Heo6X01uMO BBIOpaTh NIPAaBUILHBIN OTBET, 3anucaTh OYKBY oTBeTa; B Nel(0-pemmTh 3a/a4y.
1. OnpefilenUTh COTIPOTUB/IEHHE JIaMITbl HAKaIMBaHUs, €C/IM Ha Hell HarvcaHo 150 Bt u 220 B.
a) 423 Owm; 6) 243 Owm; B) 647 Owm; r) 323 Om.

2. IBa ucTouHMKa HMeloT ojAuHakoBble J/IC ¥ TOKM, HO pa3Hble BHyTpeHHHe comnpoTuBiaeHus. Kakoit u3
HCTOUYHUKOB UMeeT bosbiimit KIT?

a) KI1/] ncTouHHMKOB paBHbI;

0) MCTOYHUK C MEHBIIIMM BHYTPEHHUM COTIPOTHBI/IEHHUEM;

B) UCTOUHUK C OOJBIIMM BHYTPEHHUM COTMPOTHBIIEHHEM.

3. OnpenieiuTh TOK I, TOJXOASINH K Y3/Ty LITIH TIOCTOSIHHOTO TOKA, eC/IA TOKU B BeTBsAX: 1 =-2 A, [, =4 A,
L=6AL=-4A,=1A.
a) 15 A; 0)5A; B) -5 A, r)-15 A.

4. AMmuTyga cuHycoujanbHoro HampsbkeHus 100 B, HauanbHas ¢asa ¢= - 60° uactora 50 I'y. 3amurure
ypaBHeHHEe MTHOBEHHOT'O 3HaueHUs 3TOT'0 HarpsDKeHUsI.

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

B) u=100 sin (341t-60°); 1) u=100 cos (314t + 60°).

5.CumMeTpyYHasi Harpy3ka coefiiHeHa TPeyrojbHUKOM. IIpy u3mepeHuH (pa3HOTO TOKa amIiepMeTp IoKasan -
10 A. Hatigure TOK B TMHEMHOM IIPOBOJE.
a)10A; 0)17,3A; B)14,14A; r1)20A.

6. JIamMIibl HaKa/IMBaHWsI C HOMHUHA/IBHBIM HanpsbkeHueM 220 B Bk/touaroT B Tpex(asHyo ceThb ¢ HamnpsbkeHueM 220
B. Onpegenuts cxemy coejJUHEeHHs J1aMIl.
a) TPeXIIPOBO/IHOM 3Be37I0H;  0) UeThIPEXTIPOBO/HOM 3BE3/I0H;  B) TPEYTOJILHUKOM.

7. UeM NPUHLUIHAIBHO OTIMYAeTCsl aBTOTpaHC(OpMaTopkl OT TpaHcdhopmaropa?
a) MaseIM Ko3dduimeHTOM TpaHchopMalvu;

0) BO3MOXHOCTBIO M3MeHeHus1 KodddurmenTa TpaHchopmaryy;

B) 3/IeKTPUYECKUM COeJMHEHHEeM MepBUYHON M BTOPUUHOM Lierei.

8. Uto sIB/IsSIeTCS KAaTOZOM BaKyyMHOTO (poTO3/1eMeHTa?
a) HUKeJIMHOBasi MPOBOJIOKA;

0) ryIeHKa M3 TOTyTPOBOIHUKOBOTO MaTepHara;

B) TOHKUH CJIOM 11leJT0UHO3eMe/TbHOTO MeTaJifa.

9. ®dyHKIMOHANEHBIN 6710k OBM mipe/jHa3HaueHHBIH /1711 XpaHeHUss OCHOBHOTO MacCHBa MH(GOPMaIy Ha3bIBaeTCs:
a) orepaTMBHOe 3aTllOMUHaoIIlee YCTPOMCTBO;  6) YCTPOICTBO yIpaB/ieHus;
B) apu(MeTHUeCKoe YCTPONCTBO; T') BHeIIIHee 3allOMUHaloIIiee yCTPOUCTBO.

10. K Tpexda3sHoii ceTu C JMHEMHbIM HampsbkeHueM 127 B mogkmoueHa CUMMeTpUYHAasi Harpyska, akTHBHOE
COTIpOTHB/eHUe KOTOpol B Kaxkzaol dasze 110 Owm, a unayktuBHOoe 60 OM. Haiinute da3Hble TOKM U HarpsDKeHUs!

TIpY BK/TIFOUEHUU Harpy3KH «TPeyroJbHAKOM» ?
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MunncrepcrBo Tpascnopra Poccuiickoit ®@epepanun
®epepaibHOE areHTCTBO Ke1e3HO/J0PO0KHOI0 TPaHCIIopTa
®deepanbHOe FOCyAAPCTBEHHOE 010/PKeTHOe 00pa3oBaTe/IbHOe
y4pexJeHue BbICIIero 00pa3oBaHus
«IIpHUBO/DKCKHUH rocyJapCTBeHHbIH YHHBEPCUTET IyTel CO00IeHusI»

PaccmotpeHo: OJk3aMeHaMOHHBIH oustet Ne 8 YTBepxKiaro:
Ha 3ace/laHiH LIMK/I0BOM KOMHUCCHU N0 JUCLIATUIVHE HauanbHuK yueGHOTO OT/ZEe/1a
o6wienpodeccoHaNbHBIX U OI1.02. Dy1eKTPOTeXHHUKA M 3/IEKTPOHHKA ®.1.0.
MaTeMaTUUeCKUX [JUCLIUIIIVH Ji71s CrielianbHOCTH « » 20__r.
IMpotokon Ne _____ 23.02.01 Opranusauys nepeBo3oK 1
oT «__» 20__r. yTipaBjieHHe Ha TpaHcropTe (10 BUJaM)
IIpencenarens LIK I'pyniribl

©.1.0.

B 3amanusx Nel-Ne9 Heo6X01UMO BBIOpaTh MPAaBUILHBIN OTBET, 3anicaTh OYKBY oTBeTa; B Nel(0-pemmrh 3a/auy.

1. Kakoe 13 TpUBeleHHbIX YTBEpPXKAEHUM He COOTBETCTBYeT IOC/e/l0BaTelbHOMY COeJIVHEHUIO BeTBel TpHU
TIOCTOSIHHOM TOKe?

a) TOK BO BCeX 3/IeMeHTaXx LeM OZMHAKOB,

0) HampsbKeHYe Ha 3a)KMMax IIeMd paBHO CyMMe HarpsbkKeHWi Ha BCEX ero yyacTKax;

B) HalpsDKeHUe Ha BCeX 3/ieMeHTaXx Liel OAUHAKOBO M PaBHO I10 BeJIMUKMHE BXOJHOMY HaIpsDKeHUIO.

2. Tpu pe3suctopa: R;= 8 Om, R, =4 Om, R3= 6 OM coerHeHbI NTOC/Ie0BATENBHO Y BK/IKOUYEHBI B 3/IEKTPUYECKYH0
ceTb. Ecn HarnipsbkeHMe Ha pe3ucTtope R; paBHO 12 B, To HanpspkeHUe 3/1eKTPUYeCKOH CeTH paBHO:
a) 30 B; 0) 24 B; B) 36 B; r) 16 B.

3. [Ipu nocnefoBaTeNIbHOM COeJMHEHUU Pe3UCTOpa, KaTYIIKU MHYKTHBHOCTH, KOHZIeHCaTopa 0Kas3anioch, YTO TOK
oriepe)xaeT HarpsykeHue Ha HeKOTOPbIM yros. YTo MOKHO CKa3aTh O XapaKTepe Harpy3Ku?

a) mpeob1aZiaeT eMKOCTHOE COTIPOTHBIIEHNE;

0) npeobJiaflaeT UHAYKTUBHOE COTIPOTUB/IEHUE;

B) rpeobiajiaeT akTUBHOE COTIPOTHB/IEHHE, 8 UHAYKTUBHOE Y eMKOCTHOE COTIPOTUB/IEHHS PaBHBI.

4. Kak U3MeHUTCS UHAYKTUBHOE COTIPOTUBJIEHUE C YMeHbIIIeHeM repro/ia?
a) He U3MEHUTCsI;  0) YMEHBIIWTCSA;  B) YBEJIUUUTCS.

5.HampspkeHre Ha 3aKMMax LieMd C Pe3UCTUBHBIM 3j71eMeHTOM u3MeHsieTcsi 1Mo 3akoHy: u=100 sin(314+30°).
OrnpefenuTe 3aKOH U3MeHEHUs TOKa B 1ieTd, ecii R=20 Owm.

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

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

6. JIuHelHbIN TOK paBeH - 2,2 A. Haiigure da3Hbiii TOK, eC/Td CUMMeTPUUHAsl Harpy3ka coeZiiHeHa «3Be3/[0i».
a)2,2A; 6)1,27A; B)3,8A; r)2,5A.

7. B Tpexda3sHyo ceThb ¢ TMHelHbIM HanpsbkeHreM 380 B BkitogaroT TpexdasHbii ABUTaTENb, KaXKaast U3 00MOTOK
KoToporo paccuvtana Ha220 B. Kak ciieyeT coeTUHUTL 0OMOTKH JJBUTaTeIsI?

a) «TPeyroJILHUKOM»; 0) «3Be371011»;

B) /IBUraTeJIb HeJTb3sl BK/IIOUATh B 3TY CeTb; T') MOXXHO TPEYTOJbHUKOM, MOKHO 3Be3/I0i.

8.YKaxkuTe MoJIIPHOCTH HAIIPSDKEHUS Ha AMUTTEPE U KOJJIEKTOPE TPaH3UCTOPa TUIa P-N-P.
a) TToC, TITIOC; 0) MHHYC, TITIOC; B) IUIFOC, MUHYC; ') MUHYC, MUHYC.

9. D/eKTpOHHBIe YCTPOMCTBA, MpeoOpasyloliyde TMOCTOSIHHOe HalpsDkeHHe B IlepeMeHHOe HarpspKeHue,
Ha3bIBaIOTCS:
a) BBITIPSIMUTEISIMU; 0) vHBepTOpaMmuy; B) CTabUIUTPOHAMU; r) punbTpamu.

10. Yemy paBHO oOlee COMpPOTHB/IEHWE LeMM W3 8 TOC/IeOBaTeNbHO COEeJUHEHHBIX pPe3UCTOpPOB, eCid
COTIPOTUBJIEHHE KaXK0r0 U3 HUX Ha 50 OM Oosibliie Mpe/bIyINero, a CONPOTHURIEHHE MepBOro pesuctopa R;=200

Owm? HatiTy HampsbkeHHe Ha BOCbMOM pe3ucTope Rg, ecyid HampsbkeHUe ruTtaHus ernu 220 B.
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MunncrepcrBo Tpascnopra Poccuiickoit ®@epepanun
®epepaibHOE areHTCTBO Ke1e3HO/J0PO0KHOI0 TPaHCIIopTa
®deepanbHOe FOCyAAPCTBEHHOE 010/PKeTHOe 00pa3oBaTe/IbHOe
y4pexJeHue BbICIIero 00pa3oBaHus
«IIpHUBO/DKCKHUH rocyJapCTBeHHbIH YHHBEPCUTET IyTel CO00IeHusI»

PaccmotpeHo: OJk3aMeHaMOHHBIH oustet Ne 9 YTBepxKiaro:
Ha 3ace/laHiH LIMK/I0BOM KOMHUCCHU N0 JUCLIATUIVHE HauanbHuK yueGHOTO OT/ZEe/1a
o6wienpodeccoHaNbHBIX U OI1.02. Dy1eKTPOTeXHHUKA M 3/IEKTPOHHKA ®.1.0.
MaTeMaTUUeCKUX [JUCLIUIIIVH Ji71s CrielianbHOCTH « » 20__r.
IMpotokon Ne _____ 23.02.01 Opranusauys nepeBo3oK 1
oT «__» 20__r. yTipaBjieHHe Ha TpaHcropTe (10 BUJaM)
IIpencenarens LIK I'pyniribl

©.1.0.

B 3amanusx Nel-Ne9 Heo6X01UMO BBIOpaTh MPAaBUILHBIN OTBET, 3anicaTh OYKBY oTBeTa; B Nel(0-pemmrh 3a/auy.

1. ITo KakOMy 3aKOHY MOJKHO OIpe/ieJIUTh CUIYy, C KOTOPOM MarHUTHOe ToJie AelCTBYeT Ha MPOBOAHUK C TOKOM?
a) 3akoHy Oma; 0) 3akoHy Amrepa; B) 3akoHYy /[xoyns-JleHija; T) 3akoHy KysnoHa.

2. Kakoe 13 npyBe/IeHHBbIX yTBEPKJeHUI He COOTBETCTBYeT Iapajie/lbHOMY COeJUHEeHHUIO BeTBel MpHU MOCTOSIHHOM
TOKe?

a) TOK B TIOABO/ISIIIIel 1L|eNM paBeH CyMMe TOKOB BO BCeX 3jIeMeHTax Lielu;

0) HampsDKeHUe Ha 3a)KUMax 1[eTT paBHO CyMMe HalpsDKeHHWM Ha BCEX ero yJyacTKax;

B) HarpsbKeHWe Ha BCeX 3/IeMeHTax Liely OAUHAKOBO U PaBHO IO Be/IMUKMHE BXOJHOMY HaIpsDKEHUIO.

3. Omnpefienuth 06lijee CONPOTHBIIEHYE 1ieNU TIPU Mapasjie/lbHOM COeIMHEHUU 2-X TI0TpeOuTesel, CONpOTUB/IEHe
KoTopbIx 1o 100 Om?
a) 200 Owm; 6)500m; B)100M; T1)0,2 Om.

4. MolHOCTb fBUTaTesIs OCTOSHHOro Toka 1,5 KBT. ITosie3Hass MOIHOCTB, OT/aBaeMast B Harpysky, 1,125 kBT.
Omnpepenure KIIII neuraress.
a) 0,8; 6) 0,75; B) 0,7; r) 0,85.

5.KaryIika ¢ MHAYKTUBHOCTBIO L MOJK/IIOYeHa K UCTOUHUKY CUHYCOHM/JA/TBHOTO HarpspkeHUst. Kak M3MeHUTCS TOK
B KaTYIIIKe, eC/TM YaCTOTa UCTOUYHHKA YBETUUUTCS B 3 pa3a?
a) yMeHBILIUTCS B 3 pasa; 0) yBenuuutcs B 3 pasa; B) yBeJIMUMTCS B 9 pas; T) He U3MEHUTCS.

6. O6MOTKHM Tpex(a3HOro reHepaTopa COeJUHEHBI «3Be3/10k». CKOMBKO JIMHEHHBIX  TMPOBOJOB  TMOJAXOMUT K
reHeparopy?
a) 3; 0) 4; B) 2; r) 6.

7.Kakoti pexkuM paboThl TpaHChOpMaTOpa TO3BOJISET OTIPe/IeNUTh KO3QQUIHEHT TpaHCHopMaryu?
a) peKUM HarpysKu; 0) peXXrM X0JI0CTOTO X07a;
B) peXUM KOPOTKOTO 3aMbIKaHUS; I') HYA OJWH U3 TIepeurc/ieHHbIX.

8. Kaxk u3MeHWTCS yacToTa BpallleHWsT MarHMTHOIO I10JI1 [pPU YBeJMYEeHUM Map II0H0COB aCHHXPOHHOIO
Tpex{a3Horo JBUraTesIsi?
a) yBeINUYUTCS; 0) YMEHBIINTCS; B) OCTaHeTCs IpeKHeM.

9. Kak Ha3bIBalOT CpefHWI C/I0H Y OUTIONSPHBIX TPAH3UCTOPOB?
a) CTOoK; 6) UCTOK; B) 6a3a; T') KOJIJIEKTOP.

10. K Tpexda3Hoil ceTu ¢ NMHEeWHbIM HampsbkeHueMm 220 B mojk/iroueHa CHUMMeTpPUYHAsi Harpy3ka, aKTHBHOE

COTIPOTHBJIEHHE KOTOPOU B Kaxxou (aze 180 Om, a emkoctHoe 150 Om. Haiity (ha3HbIe TOKM W HarpsKeHHs Mpy
BKJ/IFOUEHUM Harpy3KH «3Be370M»?
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MunncrepcrBo Tpascnopra Poccuiickoit ®@epepanun
®epepaibHOE areHTCTBO Ke1e3HO/J0PO0KHOI0 TPaHCIIopTa
®deepanbHOe FOCyAAPCTBEHHOE 010/PKeTHOe 00pa3oBaTe/IbHOe
y4pexJeHue BbICIIero 00pa3oBaHus
«IIpHUBO/DKCKHUH rocyJapCTBeHHbIH YHHBEPCUTET IyTel CO00IeHusI»

PaccmotpeHo: Ok3ameHanuoHHbIH 0ustet Ne 10 YTBepxKiaro:
Ha 3ace/laHiH LIMK/I0BOM KOMHUCCHU N0 JUCLIATUIVHE HauanbHuK yueGHOTO OT/ZEe/1a
o6wienpodeccoHaNbHBIX U OI1.02. Dy1eKTPOTeXHHUKA M 3/IEKTPOHHKA ®.1.0.
MaTeMaTUUeCKUX [JUCLIUIIIVH Ji71s CrielianbHOCTH « » 20__r.
IMpotokon Ne _____ 23.02.01 Opranusauys nepeBo3oK 1
oT «__» 20__r. yTipaBjieHHe Ha TpaHcropTe (10 BUJaM)
IIpencenarens LIK I'pyniribl

©.1.0.

B 3amanusx Nel-Ne9 Heo6X01UMO BBIOpaTh MPAaBUILHBIN OTBET, 3anicaTh OYKBY oTBeTa; B Nel(0-pemmrh 3a/auy.

1. B 3nekTpuueckyr LeNb Iapa/ule/ibHO BK/IKOYeHbl ABa pe3ucropa c¢ compotusieHneM 20 Om m 80 Owm.
Hanpsokenue Ha Bxoze 120 B. Onpesiesiute TOK Ha Hepa3BeTB/IEHHOM YUacTKe.
a) 1,2 A; 0) 0,83 A; B) 7,5 A; r) 6A;

2. B asiekTprueckoi cxeme /1Ba Pe3WCTUBHBIX 3/IEMEHTa COeIMHEHBI TI0C/Ie[ioBaTelbHO. UeMy paBHO HampshkeHue
Ha Bxoge 1ipu cune toka 0,1 A, eciu Ry = 100 Om; R, = 200 Om?
a) 10 B; 6) 300 B; B)3B; r) 30 B.

3. Ipu Kako¥i cHjie TOKA BBIFOZHEe Tepe/jaBaTh 3JIeKTPUUECKYI0 SHEPIUI0 B JIMHUU 3JIEKTPOTIepe/iau Mpy 3aJ,aHHON
MOII[HOCTH?
a) MaJIoii; 0) 60bI1ION; B) Oe3pasmmuHo.

4. Kak M3MeHUTCS HalpsbKeHWe Ha BXOJHBIX 3a)KMMax 3JIeKTPUUYECKOW LIeMM TOCTOSSHHOTO TOKAa C aKTUBHBIM
371eMeHTOM, eCJIU Mapas/e/lbHO UCXOAHOMY 3/IeMeHTY BKJTFOUMTS eI1lé O/IMH 3/1eMeHT?
a) He U3MEeHUTCS; 0) YMEeHBIIHUTCS; B) YBEIUUHUTCS; T) /151 OTBeTa HeJOCTaTOYHO JaHHBIX.

5. Llenb nepeMeHHOT0 TOKa COZEP>KUT KaTyLIKy UHAYKTUBHOCTHU. Kak n3meHseTcsi o ¢a3e TOK U HamnpshkeHHUe B
3TOM Lenu?

a) TOK oIlepe)kaeT HarpsbKeHue Ha yron m/2;

0) HanpspKeHUe U TOK COBMAZAOT 110 (ase;

B) HarpsbKeHYe orepeskaeT TOK Ha yroJ 1i/2.

6. OnpesesiuTe Nepyuoz, CUrHasa, eCcu YacToTa CUHyconanbHoro Toka 400 I'o.
a) 400 c; 0) 1,4 c; B) 0,0025 c; r) 40 c.

7. B cumMmeTpuuHoO Tpexda3HoM Lemnu JMHelHbIH ToK 2,2 A. PaccuuratiTe (a3Hbiii TOK, eC/id Harpy3ka coefiiHeHa
«TPeyTroJIbHAKOM».
a) 2,2 A; 0) 1,27 A, B) 3,8 A; r)2,5A.

8. O6mMoTKM Tpex(aszHOro TeHepaTopa COeIUHeHbI «3Be3/10i». CKOMbKO HEHTpalbHBIX MTPOBOJOB  TMOJXOAUT K
reHepaTopy?

a) 3; 06)4; B)2; 1)l

9.B 1noneBbIX TPAaH3UCTOPAX 3/IeMEHT, OT KOTOPOTO ABVXKYTCS 3apsi/ibl, Ha3bIBAETCS:
a) CTOoK; 6) UCTOK; B) 3aTBOp; T') KaHaJl C BLICOKOU MPOBOJUMOCTBIO.

10.CuHycouasbHO 3MEHSIIOIeCs TOKU Tpe/iCTaB/IeHbl CeIyIOIIUMHY BblpakeHUsiMU i;=0,5sin(314t+45°),
i,=0,8sin(314t+90°). OnpeenuTe MPHU MOMOIIU BEKTOPHOH JHUarpaMMbl 0OLIUH TOK (efCTByOIee 3HaUEHHe).

IIpenosaBaresns ®.1.0.

106




MunncrepcrBo Tpascnopra Poccuiickoit ®@epepanun
®epepaibHOE areHTCTBO Ke1e3HO/J0PO0KHOI0 TPaHCIIopTa
®deepanbHOe FOCyAAPCTBEHHOE 010/PKeTHOe 00pa3oBaTe/IbHOe
y4pexJeHue BbICIIero 00pa3oBaHus
«IIpHUBO/DKCKHUH rocyJapCTBeHHbIH YHHBEPCUTET IyTel CO00IeHusI»

PaccmotpeHo: Ok3ameHaruoHHbIH 0user Ne 11 YTBepxKiaro:
Ha 3ace/laHiH LIMK/I0BOM KOMHUCCHU N0 JUCLIATUIVHE HauanbHuK yueGHOTO OT/ZEe/1a
o6wienpodeccoHaNbHBIX U OI1.02. Dy1eKTPOTeXHHUKA M 3/IEKTPOHHKA ®.1.0.
MaTeMaTUUeCKUX [JUCLIUIIIVH Ji71s CrielianbHOCTH « » 20__r.
IMpotokon Ne _____ 23.02.01 Opranusauys nepeBo3oK 1
oT «__» 20__r. yTipaBjieHHe Ha TpaHcropTe (10 BUJaM)
IIpencenarens LIK I'pyniribl

©.1.0.

B 3amanusx Nel-Ne9 Heo6X01UMO BBIOpaTh MPAaBUILHBIN OTBET, 3anicaTh OYKBY oTBeTa; B Nel(0-pemmrh 3a/auy.

1.Kakoii 13 mpoBO/IOB OAMHAKOBO JUaMeTpa M [JIMHbI CH/IbHee HarpeBaeTcs — MeJHbINA WK CTabHOU MIPY OJHOM U
TOM JKe cusie ToKa? Y/ie/bHoe CconpoTtuBienre Meau - 1,7 - 10°0m-M, cramu - 12 - 10°0m-M.

a) Me/IHbIN; 0) cTa/MbHOM; B) o0a MpoBO/ia HAarpeBaroTCs OJJUHAKOBO;

I') HU KaKOW 13 MTPOBO/IOB He HarpeBaeTCs.

2.0mpeiennTh 00lljee COMPOTHB/IEHHE LIeNH NPY IapasjiellbHOM COeJMHEeHUH 2-X ToTpebuTesield, COIPOTHBIEHNEe
KOTOpBIX 110 50 Om?
a)1000m; 6)500Mm; B)250M; T1)0,20M.

3. Kakoii criocob coefiiHeHUsI HICTOYHHKOB MO3BOJIsIeT YBEJIMUUTh HalpsUKeHne?
a) rocnesioBaTesIbHOE COeivHeHNe; 0) MmapasieNlbHOe CoejMHEeHHe;  B) CMellIaHHOe COefIMHeHNe;
T') HY KaKO# 13 Tepeurc/IeHHBIX CrIoco00B.

4. YKa)KuTe TlapamMeTp TlepeMeHHOT0 TOKa, OT KOTOPOTO 3aBUCHUT UHYKTHBHOE COMIPOTUB/IEHHE KaTYIIKH.
a) [leMCTBYyIOLee 3HaUeHNe TOKa; 0) HauasibHas asa ToKa;
B) TlepHo/] lepeMeHHOT0 TOKa; I') MaKCHMa/bHOe 3HaueHue ToKa.

5. TosiHast moTpebasieMasi MOIHOCTb Harpy3ku S= 140 kBA, a aktuBHas MoiiHocTe P= 105 kBT. Onpenenure
K03(purLeHT Harpy3KHu.
a) cos ¢=0,75; 6) cos 9 =0,35; B)cos=0,55; T1)coso=0,9.

6. B TpexdasHyto ceTh C muHeHHbIM HanpspkeHueM 380 B Bk/touaroT Tpex¢asHblid ABUTATe b, KaXKast U3 00MOTOK
KOTOporo paccuvTtana Ha 220 B. Kak ciiefiyet coeiMHUTL 0OMOTKH [IBUTATeISI?

a) TpeyroJabHUKOM; 0) 3Be3zoii; B) /IBUraTeJb HeJTb3sl BK/IIOUATh B 3TY CeTb;

T') MOXKHO TPeYTrOJIbHUKOM, MOKHO 3Be3/[0M.

7. YacroTa Bpall|eH!s] MarHUTHOTO T0JI1 aCHHXPOoHHOro Asuraresss 1200 o6/muH. YacToTa BpaljeHust poTopa
1150 06/mMuH. Onpeie/IMTh CKOJIbKEHHUE.,

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

8. CKOMBKO p-n Mepexo/ioB Y TUpUCTOpa?
a) oJuH; 0) 1Ba; B) TpY; T') UeThIpe.

9. YnpassisieMble BBINPSIMUTENH BBITIOIHSIOTCS Ha Oase:
a) MO/I0B; 0) MoJIeBBIX TPAaH3UCTOPOB; B) OUITOJISIPHBIX TPaH3UCTOPOB; I') TUPUCTOPOB.

10. HaiizuTe BblpakeHUe JjIs1 MTHOBEHHOI'O 3HayeHUs TOKa B LieNM C KaTYIIKONH MHAYKTUBHOCTbIO L= 0,4 I'H,
KOTOpas MOJIK/IF0UeHa K UCTOUHUKY MepeMeHHOro HamnpspkeHus 220 B, uacroroii 50 I'w.
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MunncrepcrBo Tpascnopra Poccuiickoit ®@epepanun
®epepaibHOE areHTCTBO Ke1e3HO/J0PO0KHOI0 TPaHCIIopTa
®deepanbHOe FOCyAAPCTBEHHOE 010/PKeTHOe 00pa3oBaTe/IbHOe
y4pexJeHue BbICIIero 00pa3oBaHus
«IIpHUBO/DKCKHUH rocyJapCTBeHHbIH YHHBEPCUTET IyTel CO00IeHusI»

PaccmotpeHo: Ok3ameHanuoOHHBIH O0ustet Ne 12 YTBepxKiaro:
Ha 3ace/laHiH LIMK/I0BOM KOMHUCCHU N0 JUCLIATUIVHE HauanbHuK yueGHOTO OT/ZEe/1a
o6wienpodeccoHaNbHBIX U OI1.02. Dy1eKTPOTeXHHUKA M 3/IEKTPOHHKA ®.1.0.
MaTeMaTUUeCKUX [JUCLIUIIIVH Ji71s CrielianbHOCTH « » 20__r.
IMpotokon Ne _____ 23.02.01 Opranusauys nepeBo3oK 1
oT «__» 20__r. yTipaBjieHHe Ha TpaHcropTe (10 BUJaM)
IIpencenarens LIK I'pyniribl

©.1.0.

B 3amanusx Nel-Ne9 Heo6X01UMO BBIOpaTh MPAaBUILHBIN OTBET, 3anicaTh OYKBY oTBeTa; B Nel(0-pemmrh 3a/auy.

1. Kakoil U3 TIpPOBO/IOB O/JMHAKOBOTO CeUeHUsI U3 OJHOTO M TOTO >Ke MaTeprajia, HO pa3HOM [MHBI, CUIbHee
HarpeBaeTCs TIPY OZIHOM U TOM JKe TOKe?

a) oba MpoBo/ja HarpeBarTCsl OAUHAKOBO;

0) cubHee HarpeBaeTcs MPOBO/, OOJIbINEH JTUHEI;

B) CU/IbHEE HarpeBaeTCs MPOBO/ MEHBINEH JIJTUHBL.

2. B snekTpuyeckyro Lienb MOC/Ief0BaTe/lbHO BK/IIOUEHHI ABa pe3rctopa ¢ conportuBieHrneM 10 Om u 50 Owm.
Hanpspokenune Ha Bxoze 120 B. OnpegenuTe TOK B LieNH.
a)0,5A; 0)2A; B)144A; r)4A.

3. DJIeKTpUUeCcKoe COTNpOTHB/IeHue ueoBedeckoro Teja 3000 Om. Kakoli TOK NpoXOAUT uepe3 Hero, ecivd 4ejioBeK
HaxoJuTcs nof HanpsbkeHrem 380 B?
a) 190 MA; 0) 127 MA; B) 20 MA; r) 7,9 MA.

4. Kak m3MeHHTCS ¢ABUT (ha3 MeK/ly HarpspkKeHHeM U TOKOM Ha KaTyIIKe MHAYKTHBHOCTH, ecyii 00a eé rmapameTpa
(R 1 X1) oiHOBpPeMeHHO yBen4aTcs B ZiBa pasa?

a) yMeHBILWTCS B [IBa pasa; 0) yBenMuuTCs B ZiBa pasa;

B) YMEHBILINUTCS B YeThIpe pa3a; TI) He U3MEHUTCH.

5. Kak n3MeHUTCS Mepuoj, CHHYCOM/IabHOTO CUTHasla TP YMeHbIIIeHWH YacToThl B 3 pa3a?
a) mepyoJ, He U3MEeHUTCS; 0) mepuo/; yBesTMUMTCA B 3 pasa;
B) TIepHO/l YMEHBIIIUTCSA B 3 pa3a; T') Iepyo/i yBeIUUUTCA B 9 pas.

6. CuMMeTpUuHasi Harpy3ka COeJMHeHa «TpeyroJbHUKOM». JIMHeliHOe HampsbkeHuWe paBHO 220 B. Haibigurte
(hasHoe HarpspKeHue.
a) 127 B; 0)220 B; B)380 B.

7. JIuHeUlHbIN TOK paBeH - 2,2 A. PaccunratiTe da3HbIl TOK, eC/TH CUMMeTPUYHAs Harpy3Ka COeJJMHeHa «3Be370i».
a) 2,2 A; 0) 1,27 A, B) 3,8 A; r)2,5A.

8. ¥Y cuororo opHodasHoro TpaHcopmaropa HOMUHAIBHOE HarpsbkeHre Ha Bxoze 5000 B, Ha Beixoge 200 B.
Onpezenuth Ko3hduimeAT TpaHCchopMaIy.
a) 25; 0) 0,04; B)4; r) 250.

9. [lns1 BLIMpsiMJIeHs] TIepEMEeHHOT0 HallpsDKeHHs TIPUMEHSIFOT:
a) ogHO(Ma3HbIe BRIMPAMUTENN; 0) MHOTO(A3HbIEe BLIPSIMUTE/TH;
B) MOCTOBBI€ BBINPSIMUTEIH; I') BCe Mepeyurc/ieHHbIe.

10. Kakast MOIIIHOCTb pacXOAyeTcs B COeMHUTE/bHBIX NTPOBO/AX, eC/IM HanpspkeHHue Ha Harpyske 180 B, a Tok B
tenu 50 MA? DnekTpyuecKas Lielb Nofk/aoueHa K uctouyHuky ¢ 31C E= 200B 1 BHyTpeHHHM CONPOTUBIEHUEM

I'en= 40 OM.
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MunncrepcrBo Tpascnopra Poccuiickoit ®@epepanun
®epepaibHOE areHTCTBO Ke1e3HO/J0PO0KHOI0 TPaHCIIopTa
®deepanbHOe FOCyAAPCTBEHHOE 010/PKeTHOe 00pa3oBaTe/IbHOe
y4pexJeHue BbICIIero 00pa3oBaHus
«IIpHUBO/DKCKHUH rocyJapCTBeHHbIH YHHBEPCUTET IyTel CO00IeHusI»

PaccmotpeHo: Ok3ameHanuoHHbIH 0ustet Ne 13 YTBepxKiaro:
Ha 3ace/laHiH LIMK/I0BOM KOMHUCCHU N0 JUCLIATUIVHE HauanbHuK yueGHOTO OT/ZEe/1a
o6wienpodeccoHaNbHBIX U OI1.02. Dy1eKTPOTeXHHUKA M 3/IEKTPOHHKA ®.1.0.
MaTeMaTUUeCKUX [JUCLIUIIIVH Ji71s CrielianbHOCTH « » 20__r.
IMpotokon Ne _____ 23.02.01 Opranusauys nepeBo3oK 1
oT «__» 20__r. yTipaBjieHHe Ha TpaHcropTe (10 BUJaM)
IIpencenarens LIK I'pyniribl

©.1.0.

B 3amanusx Nel-Ne9 Heo6X01UMO BBIOpaTh MPAaBUILHBIN OTBET, 3anicaTh OYKBY oTBeTa; B Nel(0-pemmrh 3a/auy.

1. Kakoil U3 MPOBOZIOB OJVUHAKOBOW [JIMHBI M3 OZHOTO W TOTO K€ MaTepuasa, HO Pa3HOro JUaMeTpa, MeHbIIe
HarpeBaeTcst TIPU OTHOM U TOM JKe TOKe?

a) oba MpoBO/ia HarPeBaOTCs OJUHAKORBO;

6) mpoBo/ C GOBIIMM AUAMETPOM;

B) MPOBO/I C MEHBIIINUM JIMaMeTPOM.

2. [Ba pe3ucropa: R;= 10 Om, R,=5 OM coeiviHeHEbI 110C/Ie0BaTe/IbHO Y BK/IFOUEHbI B JIEKTPUYECKYIO ceTb. Ecim
HanpspkeHHue Ha pe3uctope R, paBHo 10B, To HanpsbkeHMe 3/1eKTpUYECKON CEeTH PaBHO:
a) 30 B; 0)24B; B)36B; r) 16 B.

3. B 3nekTpuueckyro Liellb Iapajjie/lbHO BKJ/IIOUEHBI [Ba pesucropa ¢ conporusieHreM 20 Om u 240 Owm.
Hanpspkenne Ha Bxofie 120 B. Onpefienite TOK B KaXK/IOM pe3UCTOpe.
a)6 Au2A; 6) 0,17 Au0,5A; B) 6 Aul0,5 A; r) 0,17Au?2A.

4. TIpu moc/ie[0BaTe/IbHOM COeAMHEHHUH Pe3UCTOpPa, KaTYIIKH WHAYKTUBHOCTH, KOH/IEHCATOPa 0Ka3aoCh, UTO TOK
OTCTaeT OT HAIMpPsDKEeHUs] Ha HEKOTOPBIH yroj. UTo MOXKHO CKa3aTh O XapakTepe Harpy3Ku?

a) npeo6/1aZlaeT eMKOCTHOE COTIPOTUB/IEHHE;

0) npeob/ajaeT UHAYKTUBHOE COTIPOTUB/IEHUE;

B) npeobJ/1a/jaeT aKTUBHOE COTIPOTUB/IEHHE, a MHAYKTUBHOE Y eMKOCTHOE COMPOTHB/IEHHS] PaBHbI.

5. YKaxkuTe mapaMeTp riepeMeHHOT0 TOKa, OT KOTOPOT'O 3aBUCUT eMKOCTHO€ COTIPOTHBIIEHHE.
a) JIeNCTBYIOIIee 3HaUeHNe HaTPsKeHMS; 0) Haua/bHas (hasa TOKa;
B) YaCcTOTa MepeMeHHOI'0 TOKa; ') MaKCHMa/IbHOe 3HaueHue ToKa.

6. Harpy3ka coeuHeHa «3Be3/10ii». B KakoM ci/lydae TOK B HyJIeBOM IPOBO/ie paBeH 07?
a) Mpu CUMMeTPUYHOM Harpy3sKe; 0) Mpy HECUMMETPUUYHOH Harpy3ke.

7. B Tpexda3sHyio CeThb C IMHeHHbIM HarnpspkeHreM 220 B Bk/ouaroT TpexdasHblii ABATaTe/lb, KaXKaast U3 00MOTOK
KOTOporo paccuutana Ha 127 B. Kak cnefiyeT coe/JMHUTE OOMOTKH JBUTATEISI?

a) «TPeyro/IbHUKOM»; 0) «3Be3/0M»;

B) /IBUTraTeJb HeJb3s BK/IIOUATh B 3TY CeTb; T') MO>KHO TPeYTrOJIbHUKOM, MOXKHO 3Be3/[0M.

8.YKaxknTe MoJIIPHOCTh HATNPSDKEHUS HA SMUTTEPE U KOJJIEKTOPe TPaH3MCTOpa TUIA N-p-N.
a) TIoc, TG, 0) MUHYC, ILTIOC; B) IJTFOC, MMHYC; ') MUHYC, MUHYC.

9. OnekTpoab! hOTOpe3nCTOpa BBIOIHEHbBI U3:
a) meay; 0) TIaTHHBL; B) XeJie3a; r) cepebpa.

10. K TpexdasHoil cetu ¢ nvHelHbIM HampsbkeHueMm 380 B mojkmroueHa cCMMMeTpUYHasi Harpyska, akTHBHOE
COTIPOTHB/IeHUe KOTOpol B Kakaoi ¢asze 250 Om, a emkocTHoe 100 Om. Haiinure dasHble TOKM U HalpsbKeHHs

TIPY BK/TFOUEHWUH Harpy3KH «TPeyTOIbHUKOM»?
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MunncrepcrBo Tpascnopra Poccuiickoit ®@epepanun
®epepaibHOE areHTCTBO Ke1e3HO/J0PO0KHOI0 TPaHCIIopTa
®deepanbHOe FOCyAAPCTBEHHOE 010/PKeTHOe 00pa3oBaTe/IbHOe
y4pexJeHue BbICIIero 00pa3oBaHus
«IIpHUBO/DKCKHUH rocyJapCTBeHHbIH YHHBEPCUTET IyTel CO00IeHusI»

PaccmotpeHo: OJk3ameHanuoHHbIH oustet Ne 14 YTBepxKiaro:
Ha 3ace/laHiH LIMK/I0BOM KOMHUCCHU N0 JUCLIATUIVHE HauanbHuK yueGHOTO OT/ZEe/1a
o6wienpodeccoHaNbHBIX U OI1.02. Dy1eKTPOTeXHHUKA M 3/IEKTPOHHKA ®.1.0.
MaTeMaTUUeCKUX [JUCLIUIIIVH Ji71s CrielianbHOCTH « » 20__r.
IMpotokon Ne _____ 23.02.01 Opranusauys nepeBo3oK 1
oT «__» 20__r. yTipaBjieHHe Ha TpaHcropTe (10 BUJaM)
IIpencenarens LIK I'pyniribl

©.1.0.

B 3aganusx Nel-Ne9 Heo6X01uMO BBIOpaTh NIPAaBUILHBIN OTBET, 3anucaTh OYKBY oTBeTa; B Nel(0-pemmTh 3a/a4y.
1. B Kakux cayuasix IpyUx0JUThCS TPUMEHSITh Mlapasijie/ibHOe coeuHeHHe KOH/IeHCaTOPOB?
a) Z1s1 MO/TyueHUst OOJIBIIIUX €EMKOCTEH;
0) /71 y/TydIlieHus 3ariaca TIPOYHOCTH U30JISIIMN KOH/IEHCATOopa;
B) ZIJIs1 TIO/TyYeHUsT Masiol EMKOCTH.

2. B snekTpuueckoil ceTH IOCTOSHHOTO TOKA HarlpsDKeHMe Ha 3akKUMax MCTOYHMKA 3/1eKTposHepruun 35 B.
Hamnpspkenue Ha 3axuMax rnotpedurens 34 B. OnpeennTh MMOTEPIO HAIPSDKEHMSL.
a) 1 %; 0) 2 %; B) 3 %; r) 4 %.

3. B anexTpuueckyro Lienk Noc/ae10BaTeIsHO BKIKOUEHbI TPU pe3ncTopa ¢ conpotusienrnemM 10 Om, 120 Om u 110
Owm. Hanpspkenue Ha Bxoze 120 B. OnpegenuTe TOK B LIENH.
a)40A; ©6)1A; B)O5A; 1)2A.

4. Cxema COCTOMT W3 OJJHOTO Pe3UCTUBHOIO 3jieMeHTa ¢ compotuBieHMeM R = 55 Owm. HampsbkeHue Ha eé
3akuMax u= 220 sin 628t. OnpegenvTe roKasaHydsg amrepMeTpa U BOJbTMeTpa.

a)l =4 A, U=220B; 6)1=2,8 A, U=156 B;

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

5. Kongencarop eMkocTtbio C MOAK/IOUEH K MCTOYHUKY CHUHYCOWJA/IBHOIO TOKa. Kak H3MEeHUTCs TOK B
KOH/IeHCaTope, eC/IM YaCTOTY CUHYCOM/Ja/IbHOT'O TOKa YMEHBIIUTE B 2 pas3a?
a) yMeHbILUTCS B 2 pasa; 0) yBenmMuuTCs B 2 pa3a; B) YBeMUUTCS B 4 pa3a;  I') OCTaHeTCs Hel3MeHHOM.

6. Jlammibl Haka/lMBaHWSI C HOMUHABHBIM HampsbkeHueMm 127 B BK/todaroT B Tpex(asHylo CeTh C HallpspKeHHeM
127 B. OnpesesiuTh CXxeMy COeJMHeHUsI JlaMIl.
a) TpPexnpoBOAHOMN 3Be3/I0M; 0) UeTHIPEXIIPOBOHON 3BE3/I0M; B) TPEYT'OJIbHUKOM.

7. UeM NPUHLUIHAIBHO OTIMYAeTCsl aBTOTpaHC(OpMaTopkl OT TpaHcdhopmaropa?
a) MaseIM Ko3dduimeHTOM TpaHchopMalvu;

0) BO3MOXHOCTBIO M3MeHeHus1 KodddurmenTa TpaHchopmaryy;

B) 3/IeKTPUYECKUM COeJMHEHHEeM MepBUYHON M BTOPUUHOM Lierei.

8. Kak wu3MeHWTCS YacToTa BpallleHWs MarHATHOTO TI0Jisl TIPH YBEJMUYEHWM Tap TIOFCOB aCHHXPOHHOTO
Tpex(a3Horo JBUraTesIsi?
a) YBeIMUYUTCS; 0) yMeHBITINTCS; B) OCTaHeTCs TIPeKHe.

9. Uto siB/ISIeTCS KAaTOAOM BaKyyMHOTO (poTO3/71EMeHTa?
a) HUKeJTMHOBAas TIPOBOJIOKA;

0) rieHKa U3 MoJIynpoBOJHUKOBOTO MaTepuara;

B) TOHKHWI CJIOM 11]eJIOUHO3eMeTbHOT0 MeTasla.

10. Yemy paBHO 0Olljee COMPOTHB/EHHE Ilenmd W3 14 TMOC/e/[0BaTeIbHO COeTUHEHHBIX DPE3UCTOPOB, €C/TH
COTIPOTHB/IEHHE KaXKA0ro 13 HUuX Ha 30 Om Ooiblile MpeAbIAYIIero, a COMPOTHRIEHHE TepBoro pesructopa R;= 300

Owm? Haligure HanpsbkeHHe Ha [ilecsiToM pe3ucrope Ry, ecyiu HanpsbkeHve nutaHus ey 220 B.
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MunncrepcrBo Tpascnopra Poccuiickoit ®@epepanun
®epepaibHOE areHTCTBO Ke1e3HO/J0PO0KHOI0 TPaHCIIopTa
®deepanbHOe FOCyAAPCTBEHHOE 010/PKeTHOe 00pa3oBaTe/IbHOe
y4pexJeHue BbICIIero 00pa3oBaHus
«IIpHUBO/DKCKHUH rocyJapCTBeHHbIH YHHBEPCUTET IyTel CO00IeHusI»

PaccmotpeHo: Ok3ameHanuoHHbIH 0ustet Ne 15 YTBepxKiaro:
Ha 3ace/laHiH LIMK/I0BOM KOMHUCCHU N0 JUCLIATUIVHE HauanbHuK yueGHOTO OT/ZEe/1a
o6wienpodeccoHaNbHBIX U OI1.02. Dy1eKTPOTeXHHUKA M 3/IEKTPOHHKA ®.1.0.
MaTeMaTUUeCKUX [JUCLIUIIIVH Ji71s CrielianbHOCTH « » 20__r.
IMpotokon Ne _____ 23.02.01 Opranusauys nepeBo3oK 1
oT «__» 20__r. yTipaBjieHHe Ha TpaHcropTe (10 BUJaM)
IIpencenarens LIK I'pyniribl

©.1.0.

B 3amanusx Nel-Ne9 Heo6X01UMO BBIOpaTh MPAaBUILHBIN OTBET, 3anicaTh OYKBY oTBeTa; B Nel(0-pemmrh 3a/auy.

1. ITo KaKOMy 3aKOHY MOYXHO OIpeJie/IUTh CUIy B3aUMOZelCTBUSA 3apsi0B?
a) 3akoHy Oma;  0) 3akoHy Amriepa;  B) 3akoHy JIkoysns-JleHia; 1) 3akoHy KynoHa.

2. Kakoti criocob coeiuHeHNs ICTOUYHMKOB TI03BOJISIET YBEJTUUNTD HaMpsDKeHHe?
a) Toc/IeJoBaTe/TbHOE COeJUHEeHWe; 0) Tapasiie/lbHOe COeZIMHEHNEe;  B) CMEIIaHHOE COe/IMHEHUE,;
I') HU KaKOM 13 MePeurC/IeHHBIX CII0CO00B.

3. MomHocTs ABUraress IOCTOSHHOrO Toka 2,6 KBT. Ilose3Hass MOIHOCTB, OTJaBaeMasi B Harpysky, 2,2 kBT.
Omnpepenute KI1JI nBuraresns.
a) 0,8; 0) 0,74, B) 0,7; r) 0,84.

4. Kak u3MeHUTCs1 ¢/IBUT (Pa3 MeX/y HampspKeHHEeM U TOKOM Ha KaTyIlTKe UHJYKTUBHOCTH, ec/ii 00a eé rapameTtpa
(R 1 X1) oAHOBpPeMeHHO yBen4aTcs B TPY pa3a’?

a) YMEHBILIUTCS B TPY pa3a;  0) YBeIMUUTCS B TPU pa3a;

B) YMEHBIUUTCS B I€BATh pa3; TI') He U3MEHUTCS.

5. Kak n3MeHUTCS Mepuo/, CHHYCOM/IabHOTO CUTHasIa TP YMeHbIIIeHWH 4acToThI B 2 pa3a?
a) MepuoJ, He U3MEHUTCS; 0) mepuoz yBenuuuTCs B 2 pasa;
B) [1€pU0/, YMEHBLIUTCS B 2 pas3a; I') [Iepuoj yBeaUuuTcs B 4 pasa.

6.CuMMeTpUYHas Harpy3Ka coeJJMHeHa TPeyroJbLHUKOM. [Tpu n3Mepenuy ¢a3HOTO TOKa aMITIepPMeTp TOoKas3al -
20 A. HaiigvTe TOK B JIMHEHHOM MPOBOZE?
a)10A; 6)11,6 A; B)346 A; T1)20A.

7. O6MOTKH Tpex¢a3HOro reHepaTopa COeAWHEHbI «TPeYrobHUKOM». CKOMbKO HeHWTpanbHBIX TPOBOJIOB
MOAXOJUT K reHepaTopy?

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

8.Kakoii pexxum paboTs! TpaHC(opMaTopa Mo3BoJIsIeT onpeennTh Ko3ddunyeHT TpaHcdopmarim?
a) pe’KUM HarpysKu; 0) peXXuM X0JIOCTOrO XO/a;

B) PeXMM KOPOTKOTO 3aMbIKaHUS; T') HUA OJUH U3 TIepeurC/IeHHbIX.

9. YrnpaB/isieMble BLIPSIMUATE/TH BBITIOHSAOTCS Ha 6ase:
a) AVO/I0B; 0) MOJIeBBIX TPAH3UCTOPOB; B) OGUTIOMSIPHBIX TPAaH3UCTOPOB; r) TUPUCTODOB.

10. K TpexdasHoil ceTu ¢ avHelHbIM HamnpsbkeHueM 220 B mojk/iroueHa CHMMeTpUYHasi Harpyska, akTUBHOE
COTIPOTHB/IEHHe KOTOpoi B Kakaou (aze 180 Om, a emkocTHOoe 60 OM. HaiiTu dhasHble TOKU U HaTIPsDKEHUs TIPH
BK/IFOUEHWU Harpy3KH «3Be3/10ii»?
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MunncrepcrBo Tpascnopra Poccuiickoit ®@epepanun
®epepaibHOE areHTCTBO Ke1e3HO/J0PO0KHOI0 TPaHCIIopTa
®deepanbHOe FOCyAAPCTBEHHOE 010/PKeTHOe 00pa3oBaTe/IbHOe
y4pexJeHue BbICIIero 00pa3oBaHus
«IIpHUBO/DKCKHUH rocyJapCTBeHHbIH YHHBEPCUTET IyTel CO00IeHusI»

PaccmotpeHo: Ok3ameHanuoHHbIH 0ustet Ne 16 YTBepxKiaro:
Ha 3ace/laHiH LIMK/I0BOM KOMHUCCHU N0 JUCLIATUIVHE HauanbHuK yueGHOTO OT/ZEe/1a
o6wienpodeccoHaNbHBIX U OI1.02. Dy1eKTPOTeXHHUKA M 3/IEKTPOHHKA ®.1.0.
MaTeMaTUUeCKUX [JUCLIUIIIVH Ji71s CrielianbHOCTH « » 20__r.
IMpotokon Ne _____ 23.02.01 Opranusauys nepeBo3oK 1
oT «__» 20__r. yTipaBjieHHe Ha TpaHcropTe (10 BUJaM)
IIpencenarens LIK I'pyniribl

©.1.0.

B 3aganusx Nel-Ne9 Heo6X01uMO BBIOpaTh NIPAaBUILHBIN OTBET, 3anucaTh OYKBY oTBeTa; B Nel(0-pemmTh 3a/a4y.

1. Kakoii W3 MPOBO/IOB OZMHAKOBOIO CEUEHHs M3 OJHOr0 W TOr0 )Ke MaTephasia, HO Pa3sHOM [JIMHBI, MeHbIIe
HarpeBaeTcst TIPU OTHOM U TOM JKe TOKe?

a) oba MpoBO/ia HarPeBaOTCs OJUHAKORBO;

0) npoBo/, 60/IbIIIEH [TVHE;

B) MPOBO/ MEHbIIIEH JI/TUHBI.

2.0mpeienuTh 001Ijee COMPOTHB/IEHHE 1IeMH TP Tapaiie/lbHOM COeAWHEHUH 2-X TIOTpeOuTesield, COTIPOTHUBIEHUEe
KOoTOpbIX 110 200 OMm?
a) 200 0m; 6)50 OmMm; B)4000Owm; 1) 100 Om.

3. Llenb mepeMeHHOr0 TOKa COAEP)KUT JiaMIly HaKaaMBaHUs W KoHZeHcaTtop. Kak u3meHsiercst mo ¢ase TOK U
HanpsDKeHUe B 3TOM Liernu?
a) TOK oriepe)kaeT HarpsbkeHHe; 0) HamlpsDKeHHe Y TOK COBIAJAl0T 110 (ase; B) HaNpsDKeHUE OrepeXxaeT TOK.

4. KonpgeHcatop eMkoCTbr0 C TIOAK/IIOUEH K MCTOYHUKY CUHYCOMZA/IBHOIO TOKAa. Kak WM3MEHUTCS TOK B
KOH/IeHCaTope, eC/IA 4aCcTOTy CUHYCOUZAIBHOIO TOKA YMEHBIIUTS B 4 pasa.
a) yMeHBILUTCS B 4 pa3a;  0) yBenmuuuTcs B 4 pa3a;  B) yBenMuuTCs B 16 pa3; T) OCTaHeTCs] HEM3MEeHHOM.

5. HamnpsbkeHre Ha 3aKuMax LielIM C Pe3UCTHBHBIM 37IeMEHTOM H3MeHsieTcsl 10 3akoHy: u = 200 sin(314+45°).
OnpefenuTe 3aKOH U3MEHEHUs TOKA B 1jeTd, ecii R = 50 Om.
a)i=4sin 314 t; 0) i= 4sin (314t + 45°); B)i=2,86sin (314t + 45°); T)i = 2,86sin 314t.

6. JIuHeitHbIN TOK paBeH - 3 A. PaccuuraiiTe ha3HbIit TOK, eC/Ti CHMMeTPUYHas Harpy3Ka CcoeZIMHeHa «3Be3Zioi».
a)3 A; 0) 5,19 A; B) 1,73A,; r) 4,23 A.

7. O6MOTKH Tpexda3HOTO reHepaTopa COeUHEHBI «3Be3/10i». CKOMbKO JIMHEWHBIX MPOBOJIOB  TOAXOAWT K
reHepaTopy?
a) 3; 0) 4; B) 2; r) 6.

8. Kakum 06pa3oM 371eMeHThbl UHTerpaibHOM MUKPOCXeMbI COeIUHSIIOT MEXKY CO00ii?
a) HarbUIeHWeM 30/I0ThIX WK aJFOMUHUEBBIX IOPOKEK uepe3 OKHAa B Macke;

0) maifKoii j1a3epHBIM TyUOM;

B) TepMOKOMITpeCCHel;

I') BCeMHU Tepevyrc/IeHHbIMU MeTOjaMu

9. ®dyHKIMOHANEHBIN 6710k OBM mipe/jHa3HaueHHBIH /1711 XpaHeHUss OCHOBHOTO MacCHBa MH(GOPMaIy Ha3bIBaeTCs:
a) orepaTUBHOe 3aTllOMUHaolIlee yCTPOMCTBO;  6) yCTPOWCTBO yIIpaB/ieHus;
B) apu(MeTHUeCKoe YCTPONCTBO; T') BHeIIIHee 3allOMUHaloIIiee yCTPOUCTBO.

10.CunycousanbHo W3MEHSTIOIIHeCs HarpsDKEeHUST TIpe/ICTaB/IeHbI CJIeIyIOTIAMH BBID)KEHUSIMU
u; = 150sin(314t + 45°), u, = 250sin(314t + 90°). Ornpegenure NpyU MOMOIIYM BEKTOPHOM AWarpaMMbl 00lijee

HarpsbkeHue ([efcTByolee 3HaueHue).
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MunncrepcrBo Tpascnopra Poccuiickoit ®@epepanun
®epepaibHOE areHTCTBO Ke1e3HO/J0PO0KHOI0 TPaHCIIopTa
®deepanbHOe FOCyAAPCTBEHHOE 010/PKeTHOe 00pa3oBaTe/IbHOe
y4pexJeHue BbICIIero 00pa3oBaHus
«IIpHUBO/DKCKHUH rocyJapCTBeHHbIH YHHBEPCUTET IyTel CO00IeHusI»

PaccmotpeHo: Ok3ameHanuoHHbIH 0ustet Ne 17 YTBepxKiaro:
Ha 3ace/laHiH LIMK/I0BOM KOMHUCCHU N0 JUCLIATUIVHE HauanbHuK yueGHOTO OT/ZEe/1a
o6wienpodeccoHaNbHBIX U OI1.02. Dy1eKTPOTeXHHUKA M 3/IEKTPOHHKA ®.1.0.
MaTeMaTUUeCKUX [JUCLIUIIIVH Ji71s CrielianbHOCTH « » 20__r.
IMpotokon Ne _____ 23.02.01 Opranusauys nepeBo3oK 1
oT «__» 20__r. yTipaBjieHHe Ha TpaHcropTe (10 BUJaM)
IIpencenarens LIK I'pyniribl

©.1.0.

B 3amanusx Nel-Ne9 Heo6X01UMO BBIOpaTh MPAaBUILHBIN OTBET, 3anicaTh OYKBY oTBeTa; B Nel(0-pemmrh 3a/auy.

1.ITo MpoBOIOYHOM CIMpa/M, COTIPOTHB/IEHHE KOTOPOU B HarpeToM coctosHur 20 Om, TeveT ToK - 0,5 A. Kakoe
KOJIMYECTBO TeIJIOThI BBIIE/IUT CITUPa/b 3a 4 MUHYTHI?
a) 20 bx;  0)2,4k/x; B) 1,2 KIDx.

2. B osnexkTpryeckyro Lielb Iapasule/lbHO BKJIIOYEHB! fiBa pesncTopa C conpoTtusieHneM 10 Om m 50 Owm.
Hanpsokenue Ha Bxozie 120 B. Onpesiesiute TOK Ha Hepa3BeTB/IEHHOM YUacCTKe.
a)28A; 0)2A; B)14,4A; 1) 0,5A.

3. [lpy KakoM HamnpsDKeHUM BBIFO/Hee IepeflaBaTh 3/1eKTPUUECKYH0 SHEepPrui0 B JIMHUM 3JeKTpoliepefau Ipy
3a/laHHOM MOILIHOCTH?
a) MOHWKeHHOM;  0) MoBBIIIEHHOM;  B) Ge3pa3nMuHO; T) 3HaueHHe HanpsbkeHus yTBepxxaeHo OCTom.

4. AMndryja cuHycougansHoro HampsbkeHust 220 B, HauanbHasi dasza @¢= - 30° wactrorta 50 I'u. 3amurmure
ypaBHeHHEe MTHOBEHHOT'O 3HaueHUs 3TOT'0 HarpsDKeHUsI.

a) u=220 cos(-30t); 6) u=220sin (50t - 30°);

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

5. Kak u3MeHUTCS WHAYKTHBHOE COTIPOTHBJIEHHE C YMEHBIIIEHUEM YaCTOThI?
a) He U3MEHUTCS;  0) YMEHBIIUTCS; B) YBEJIUUUTCS.

6. B cummeTpruHO# Tpexda3HoM 1ienu uHeHHbINA TOK 4 A. Paccuuraiite (a3HbBIN TOK, €C/Id Harpy3ka CcoefiiHeHa
«TPeyTOTLHUKOMY.
a)4A; 0) 6,92 A; B) 2,83 A; r) 2,31 A.

7. YacToTa BpaljeHUs MarHUTHOTO TIOJIsI aCUHXPOHHOTrOo Jpwrarens 1250 o6/muH. YacToTa BpalljeHUs pPOTOpa
1200 06/mMuH. OnipeieINTh CKObKEHUE.
a) 40; 0) 0,4; B) 4, r) 0,04.

8. ¥ cunoBoro ofHodasHoro TpaHcdopmaropa HOMUHAIbHOe HarpspkeHue Ha Bxoge 4000 B, Ha Beixoge 200 B.
OmnpesenuTh K03¢duieHT TpaHCHopMaIiu.

a) 20; 6) 0,05; B) 5; r) 200.

9. Kakyto posib B 3/IeKTPOHHBIX CXeMaX BBITIO/THSAET BapHKari?
a) COTIPOTUBJIEHUS]; 0) kroua; B) UHAYKTUBHOCTY; ') éMKOCTH.

10. Haiigute BbIpa)keHWe [jii MTHOBEHHOT'O 3HAUeHUS TOKA B I[N C KOH/eHCaTOpoM eMKOCThio C=2 MKD,
KOTOPBIN TIOAK/IIOYeH K UICTOYHUKY TTepeMeHHOT0 HanpsbkeHus 220 B, wactotoit 50 I,
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MunncrepcrBo Tpascnopra Poccuiickoit ®@epepanun
®epepaibHOE areHTCTBO Ke1e3HO/J0PO0KHOI0 TPaHCIIopTa
®deepanbHOe FOCyAAPCTBEHHOE 010/PKeTHOe 00pa3oBaTe/IbHOe
y4pexJeHue BbICIIero 00pa3oBaHus
«IIpHUBO/DKCKHUH rocyJapCTBeHHbIH YHHBEPCUTET IyTel CO00IeHusI»

PaccmotpeHo: Ok3ameHanuoHHbIH 0ustet Ne 18 YTBepxKiaro:
Ha 3ace/laHiH LIMK/I0BOM KOMHUCCHU N0 JUCLIATUIVHE HauanbHuK yueGHOTO OT/ZEe/1a
o6wienpodeccoHaNbHBIX U OI1.02. Dy1eKTPOTeXHHUKA M 3/IEKTPOHHKA ®.1.0.
MaTeMaTUUeCKUX [JUCLIUIIIVH Ji71s CrielianbHOCTH « » 20__r.
IMpotokon Ne _____ 23.02.01 Opranusauys nepeBo3oK 1
oT «__» 20__r. yTipaBjieHHe Ha TpaHcropTe (10 BUJaM)
IIpencenarens LIK I'pyniribl

©.1.0.

B 3azanmsix Nel-Ne9 HeoO6XouMo BEIOpPATh MTPAaBU/IBHBINA OTBET, 3anucaTb OykBy oTBeTa; B Nel(-pemuTs 3azauy.

1. MowHocTh ABUraresis noctossHHoro toka 1,65 kKBT. Ilosie3Hasi MOIHOCTE, OTJjaBaemMasi B Harpysky, 1,25 kBT.
Onpepenure KIIJI pgBuraresis.
a) 0,8; 0) 0,76; B) 0,6; r) 0,83.

2. Tpu pesucropa: R;=50M, R,=5 Om, R3=10 OM coezjHeHbI I10C/1ej0BaTe/IbHO U BK/IFOUYEHbI B 3JIEKTPUYECKYH0
cetb. Ecu HarpskeHue Ha pesrcTope R; paBHO 10B, To HanpsbKeHHe 3/1eKTPUUeCKON CeTH paBHO:
a) 10 B; 0) 20 B; B) 30 B; r) 40 B.

3. IIpu moc/iejoBaTeIbHOM COe/JIHEHHMH Pe3HCTOpa, KaTyIIKH MHAYKTUBHOCTH, KOH/|EHCAaTOpa OKa3anoCh, YTO TOK
coBrazaer 1o (ase ¢ HarpspkeHreM. UTO MOXKHO CKa3aTh O XapaKTepe Harpy3Ku?

a) peo6siaZlaeT eMKOCTHOE COMPOTHUBIIEHHE;

0) npeo6sajjaeT UHAYKTUBHOE COMTPOTHBIIEHHE;

B) npeo6sia/jaeT akTUBHOE COMIPOTHB/IEHNE, @ UHAYKTUBHOE U eMKOCTHOE COMPOTHBIIEHUSI PaBHBL.

4.Kary1ika c MHAYKTUBHOCTEIO L MOAK/TFOUeHa K UICTOYHUKY CHHYCOM/JA/IbHOTO HarnpskeHust. Kak U3MeHUTCs TOK
B KaTyIlIKe, eCJIM YaCTOTa UCTOYHMKA YBETUYUTCS B 4 pasa?
a) YMeHbILUTCS B 4 pasa; 0) yBerunTcs B 4 pa3a;  B) yBeJIMUMTCS B 16 pa3;  T) He U3MEHUTCS.

5. Onpepgenvre repyuoj, CUrHasa, ecjid 4acToTa CuHycougansHoro Toka 200 I'n.
a) 200 c; 0)1c; B) 0,005 c; r) 20 c.

6. JIuHelHBIN TOK paBeH - 5 A. PaccuuTaiite (a3Hblii TOK, eC/li CUIMMeTPUYHAas Harpy3ka CoeZIMHeHa «3Be3/0M».
a)2,89A; 6)8,65A; B) 3,54 A; r)5A.

7. B Tpexda3sHyo CeTb C MMHEWHBIM HarpspkeHueM 220 B BK/touaroT Tpexda3sHblid ABUraTelb, KaXKaas U3 00MOTOK
KOTOpOro paccuntada Ha 127 B. Kak cieayeT coeJMHUTE 0OMOTKHU ABUTATEIA?

a)«TPeyTOIbHUKOM»; 0) «3Be3/01»; B) /IBUraTeJb HeJb3sl BK/IIOUATh B 3Ty CeTb;

') MO’KHO TPeyTOJIbHUKOM, MOXXHO 3Be3/[0M.

8. DJIeKTPOHHBIE YCTPOWCTBA, TIpeoOpasyroliye TOCTOSITHHOe HarpspkeHHe B HamnpsDKeHWe IepeMeHHOe,
Ha3bIBAOTCS:
a) BBINIPSAMUTENSIMU; 0) vHBepTOpamuy; B) CTaOU/IUTPOHAMUY; r) GuIbTpamu.

9. B Mo/IeBBIX TPAH3UCTOPAX IEMEHT, K KOTOPOMY JIBWKYTCS 3apsi/ibl Ha3bIBAETCS:
a) CTOK; 0) UCTOK; B) 3aTBOp; I') KaHaJl C BLICOKOM TTPOBOJUMOCTHIO.

10. Kakast MOIIIHOCTb pacXOZyeTcs B COeJMHUTE/BbHBIX MTPOBO/AX, eC/IM HalpsDkeHHue Ha Harpyske 225 B, a TOK B
ternu 20 MA? DneKkTpruecKas LeMb Nogk/MoueHa K uctouHrky ¢ 3C E =250B 1 BHyTpeHHUM CONPOTUB/IEHUEM
I'ei= 50 OMm.
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MunncrepcrBo Tpascnopra Poccuiickoit ®@epepanun
®epepaibHOE areHTCTBO Ke1e3HO/J0PO0KHOI0 TPaHCIIopTa
®deepanbHOe FOCyAAPCTBEHHOE 010/PKeTHOe 00pa3oBaTe/IbHOe
y4pexJeHue BbICIIero 00pa3oBaHus
«IIpHUBO/DKCKHUH rocyJapCTBeHHbIH YHHBEPCUTET IyTel CO00IeHusI»

PaccmotpeHo: Ok3ameHanuoHHbIH 0ustet Ne 19 YTBepxKiaro:
Ha 3ace/laHiH LIMK/I0BOM KOMHUCCHU N0 JUCLIATUIVHE HauanbHuK yueGHOTO OT/ZEe/1a
o6wienpodeccoHaNbHBIX U OI1.02. Dy1eKTPOTeXHHUKA M 3/IEKTPOHHKA ®.1.0.
MaTeMaTUUeCKUX [JUCLIUIIIVH Ji71s CrielianbHOCTH « » 20__r.
IMpotokon Ne _____ 23.02.01 Opranusauys nepeBo3oK 1
oT «__» 20__r. yTipaBjieHHe Ha TpaHcropTe (10 BUJaM)
IIpencenarens LIK I'pyniribl

©.1.0.

B 3amanusx Nel-Ne9 Heo6X01UMO BBIOpaTh MPAaBUILHBIN OTBET, 3anicaTh OYKBY oTBeTa; B Nel(0-pemmrh 3a/auy.

1. OnpefenuTb COMPOTHB/IEHME JIaMITbl HaKa/IMBaHUs, ec/id Ha Hell HanvcaHo 50 Bt u 220 B.
a) 597 Om; 6) 759 0m;  B) 975 Om; r) 968 Om.

2. IBa uCTOYHMKAa HMeloT oAuHakoBble J/IC ¥ TOKM, HO pa3Hble BHyTpeHHHe comnpoTuBieHus. Kakoil u3
WCTOYHUKOB MMeeT MeHblni KII/?

a) KII/I u"CTOYHUKOB PaBHBbI;

0) UCTOUHUK C MEHBIIIUM BHYTPEHHUM COITPOTHBJ/IEHUEM;

B) UCTOUYHUK C 6OJBIITUM BHYTPEHHUM COTIPOTUBJIEHHEM.

3. Omnpefienuth 06lijee CONPOTHBIIEHYE 1ieNU TIPU Mapasjie/lbHOM COeIMHEHUU 2-X TI0TpeOuTesel, CONpOTUB/IEHe
KOTOpBIX 110 40 Om?
a) 20 Owm; 6) 80 Owm; B) 10 Om; r) 4 Om.

4. TlonHas moTpeb/isieMass MOIHOCTEL Harpy3kud S= 180 kBA, a akTuBHasi MoifHocTb P= 150 kBt. Onpegenuvte
KO3(QQULIMEHT Harpy3KH.
a) cos @=0,75; 6) cos ¢ = 0,38; B) cos ¢ = 0,57; r)cos @ =0,83.

5. Kak u3MeHUTCs ¢/IBUT (ha3 MeX/y HarpspkeHHeM M TOKOM Ha KaTyllIKe WHAYKTHBHOCTH, ecyii 00a eé rmapameTpa
(R u X.) ogHOBpeMeHHO yBenuuarcs B 4 pasa?
a) yMeHbIIUTCS B 4 pa3za; 0) yBenuuuTcs B 4 pa3a; B) YMEHBLIUTCS B 2 pas3a; I') He U3MEHUTCS.

6. CuMmeTpuuHasi Harpy3ka COeJMHeHa «3Be3/oii». JIuHeliHOoe HarpspkeHue paBHO 220 B. Haiimure da3sHoe
HarpspKeHue.
a) 127 B; 6) 220 B; B) 380 B.

7. YacToTa BpalljeH’ss MarHUTHOTO To/si acuHXpoHHoro apuratens 900 o6/muH. YactoTta BpaitieHus potopa850
06/MyH. OTipeieNINTh CKOJIbXKEHHUE.
a) 55; 6) 0,55; B) 5,5; r) 0,056.

8. V3meputesnbHbIli TpaHCchoOpMaTOp TOKa uMeeT 0OMOTKM C umcioM BUTKOB 20 u 120. OmnpeznenuTb ero
K03 bUIMEHT TpaHC(hOPMaLUH.
a) 60; 0) 0,17, B) 140; r) 100.

9. CKO/BKO p-n Nepexo/ioB y OUIOJISIPHOTO TpaH3WCTOpa?
a) OVH; 0) niBa; B) TPH; T) YeTkIpe.

10. K Tpexda3Hoil ceTu ¢ nvHelHbIM HampsbkeHueMm 380 B mojk/iroueHa CHMMeTpPUYHAsh Harpy3ka, aKTHBHOE

COTIPOTHB/IEHUE KOTOPOU B Kaxkaol (dasze 220 OM, a unayktueHoe 120 Om. Hatigure da3Hble TOKU U HaNPSHKEHYST
MPU BKJ/IFOUEHWH Harpy3KU «TPeyroJIbHUKOM» ?
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y4pexJeHue BbICIIero 00pa3oBaHus
«IIpHUBO/DKCKHUH rocyJapCTBeHHbIH YHHBEPCUTET IyTel CO00IeHusI»

PaccmotpeHo: Ok3ameHanuoHHbIH 0ustet Ne 20 YTBepxKiaro:
Ha 3ace/laHiH LIMK/I0BOM KOMHUCCHU N0 JUCLIATUIVHE HauanbHuK yueGHOTO OT/ZEe/1a
o6wienpodeccoHaNbHBIX U OI1.02. Dy1eKTPOTeXHHUKA M 3/IEKTPOHHKA ®.1.0.
MaTeMaTUUeCKUX [JUCLIUIIIVH Ji71s CrielianbHOCTH « » 20__r.
IMpotokon Ne _____ 23.02.01 Opranusauys nepeBo3oK 1
oT «__» 20__r. yTipaBjieHHe Ha TpaHcropTe (10 BUJaM)
IIpencenarens LIK I'pyniribl

©.1.0.

B 3aganusx Nel-Ne9 Heo6X01uMO BBIOpaTh NIPAaBUILHBIN OTBET, 3anucaTh OYKBY oTBeTa; B Nel(0-pemmTh 3a/a4y.
1. Kakoe 13 TpUBeleHHbIX YTBEPXKAEHWM He COOTBETCTBYeT IOC/e/0BaTelbHOMY COeJIVUHEHUIO BeTBel TMpu
MOCTOSIHHOM TOKe?

a) TOK BO BCeX 3/IeMeHTax LeTl OZIMHAKOB;
0) HarnpshKeHYe Ha 3a)KMMax LIeM paBHO CYMMe HarpsbkeHWi Ha BCeX ero yyacTKax;
B) HalpsbKeHUe Ha BCeX 3/ieMeHTaXx Liely OAUHAKOBO M PaBHO IO BeJIMUKMHE BXOIHOMY HaIpsDKeHUIO.

2. OnpenienmuTh TOK s, MOAXOAAIMINMN K Y3/1y LIeNU MIOCTOSIHHOTO TOKa, eC/ii TOKU B BeTBsAx: [1=-4 A, 1,=2A, I3
=6A,LL,=-5A.
a) 17 A; 6)1A; B)8A; r)-4 A.

3. B ssekTpuueckyro 1elb MapasjiesbHO BK/IOUEHbI /Ba pe3ucTopa C corpoTuBieHveM 25 Om u 40 Owm.
Hanpspokenune Ha Bxoze 200 B. OnpegenuTe TOK B KaXXA0M pe3UCTOpe.
a)8Au0,2A; ©06)8AusbA; B)0,125Au02A; 1) 0,125Au5A.

4. YKakuTe TlapaMeTp TlepeMeHHOr0 TOKa, OT KOTOPOIo 3aBUCUT UHAYKTUBHOE COMPOTUB/IEHUE KaTYILKU.
a) [leMCTBYyIOLee 3HaUeHNe TOKa; 0) HauasibHas asa ToKa; B) NIepYO/| IepeMeHHOI 0 TOKa;
I') MaKCHMaJlbHOe 3HaueHue TOKa.

5. Llenb mepeMeHHOTO TOKA COJEPXKUT KaTyLIKy WHAYKTHBHOCTU. Kak m3meHsieTcs 1o ¢hase TOK M HampsDKeHUe B
3TOM 1ernu?

a) TOK OIlepe)kaeT HallpsyKeHHe Ha yron m/2;

0) HampsbKeHYe U TOK COBMAZAoOT 1o (a3e;

B) HarpsDKeHHe oIepekaeT TOK Ha yrou /2.

6.KakoBO COOTHOILLIEHUE MeXxny (1)a3HI)IMI/I U JIMHEHHBIMU HaripsoKeHUsAMH TIpU  COeJIMHEHUUN HOTpe6HT6ﬂeﬁ
3/IEKTPOIHEPTUH «3Be3[[01».
a)U,=Uy 6)U,=Uy1,73; B) Uy =0,578U,.

7. CUMMeTpHUUHasi Harpy3ka coeluHeHa «TPeyroJbHUKOM». [Ipy nu3mepeHun (ha3HOrO TOKa aMIiepMeTp IokKasan -
8 A. Uemy OyzeT paBeH TOK B JINHEHHOM TIPOBOJie?
a) 4,62 A; 6) 13,84 A; B)8 A; r1)11,28A.

8. Kak um3meHWTCS 4YacTOTa BpallleHHMs] MarHUTHOTO TIOJSI TIPYM YMEHBIIeHHWM Tap I0JI0COB aCHHXPOHHOTO
Tpex(asHoro JBUTaTens?
a) yBeJIMUUTCS; 0) YMEHBIIIUTCS; B) OCTaHeTCsI MpeXkHel.

9. K kakoil cCTereHHW WHTerpalid OTHOCSTCS WHTerpajibHble MUKDPOCXeMbl, cojepkamye 80 ormueckux
371eMeHTOB?
a) manodi;  6) cpenHed; B) BLICOKOU; I') CBepXBBLICOKOM.

10. Yemy paBHO 0Olljee COMPOTHB/EHHE Ilemd W3 12 TOC/e/[0BaTeIbHO COeTUHEHHBIX DPE3UCTOPOB, €C/TH
COTIPOTHB/IEHHE KaXKA0ro U3 HUX Ha 20 OM Oosibliie TIPebIAYIIETO, @ CONPOTUR/IEHHE TIepBOTo pe3uctopa R;=100

Owm? HaliTi HarpspkeHUe Ha OJMHHaL[aToM pe3uctope Ry, eciy HanpsbkeHMe nuTaHus Lenu 220 B.
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MunncrepcrBo Tpascnopra Poccuiickoit ®@epepanun
®epepaibHOE areHTCTBO Ke1e3HO/J0PO0KHOI0 TPaHCIIopTa
®deepanbHOe FOCyAAPCTBEHHOE 010/PKeTHOe 00pa3oBaTe/IbHOe
y4pexJeHue BbICIIero 00pa3oBaHus
«IIpHUBO/DKCKHUH rocyJapCTBeHHbIH YHHBEPCUTET IyTel CO00IeHusI»

PaccmotpeHo: Ok3ameHaruoHHbIH 0uset Ne 21 YTBepxKiaro:
Ha 3ace/laHiH LIMK/I0BOM KOMHUCCHU N0 JUCLIATUIVHE HauanbHuK yueGHOTO OT/ZEe/1a
o6wienpodeccoHaNbHBIX U OI1.02. Dy1eKTPOTeXHHUKA M 3/IEKTPOHHKA ®.1.0.
MaTeMaTUUeCKUX [JUCLIUIIIVH Ji71s CrielianbHOCTH « » 20__r.
IMpotokon Ne _____ 23.02.01 Opranusauys nepeBo3oK 1
oT «__» 20__r. yTipaBjieHHe Ha TpaHcropTe (10 BUJaM)
IIpencenarens LIK I'pyniribl

©.1.0.

B 3amanusx Nel-Ne9 Heo6X01UMO BBIOpaTh MPAaBUILHBIN OTBET, 3anicaTh OYKBY oTBeTa; B Nel(0-pemmrh 3a/auy.

1. ITo KakOMy 3aKOHY MOJKHO OIpe/ieJIUTh CUIYy, C KOTOPOM MarHUTHOe ToJie AelCTBYeT Ha MPOBOAHUK C TOKOM?
a) 3akoHy Oma;  0) 3akoHy Amriepa; B) 3akoHy /Dkoyns-Jlenna; 1) 3akoHy KysoHa.

2. B asekTpuueckoil cxeme [Ba pe3UCTUBHBIX 3/7ieMeHTa COeJJMHEeHkI Toc/efiloBaTe/ibHO. YeMy paBHO HaripsbkeHUe
Ha BxoJe ripu cusie Toka 0,2 A, eci R; = 150 Om; R, = 120 Om?
a) 40 B; 6) 1350 B; B) 10 B; r) 54 B.

3. Kakotii criocob coeiuHeHNs UCTOUHUKOB TI03BOJISIET YBEJTUUNTD HaMpsDKeHUe?
a) Toc/ie/ioBaTe/TbHOE COeJUHeHWe; 0) Tapasyie/lbHOe COeZIMHEHNEe;  B) CMeIIaHHOEe COe/IMHEHUE;
I') H KaKOU U3 TIepeurc/ieHHbIX CrI0CoO0B.

4. CxemMa COCTOWT U3 OJHOTO PE3UCTMBHOIO 3/ieMeHTa C compoTuBieHMeM R = 220 Om. HampsokeHue Ha eé
3akuMax u = 110 sin314t. OnpeenvTe roKa3aHus amriepMeTpa U BoJbTMeTpa.

a) [=0,5A, U=110B; 6) 1=0,35 A, U=78 B;

B) 1=0,35A, U=110 B; r) [=05A, U=78B.

5. CuMMeTpuyYHasi Harpy3Ka COeJiHeHa «TpeyrojibHUKOM». JIuHeliHoe HampsbkeHue paBHO 380 B. Hatigute
(hasHOe HampspKeHue.
a) 127 B; 0) 220 B; B) 380 B.

6. Harpy3ka coeuHeHa «3Be3/10ii». B KakoM cijlydae TOK B HyJIeBOM IpoBo/ie paBeH 07?
a) Npyd CUMMEeTPUUYHOM HarpyskKe; 0) 1py HeCUMMeTPUYHOI Harpys3Ke.

7. TIpu Kakvx 3HaueHUsX Ko3hduryeHTa TpaHcdopmariuy eiecoobpa3Ho NMPUMEHSITE  aBTOTPaHC(HOPMAaTOPhI?
a)k>1; 0) k<1; B) k<2; ) He UMeeT 3HaueHHsl.

8.YT1ipaBsiemMble BHINIPSIMUTE/IH BBITIOHSAOTCS Ha Oase:
a) AMoZoB;  0) MOJEBBIX TPAH3UCTOPOB; B) OUITO/ISIPHBIX TPaH3UCTOPOB; I) TUPUCTOPOB.

9. Uro siB/IsieTCs KaTOZ0OM BaKyyMHOTO (poTo371eMeHTa?
a) HUKeJTMHOBas IPOBOJIOKa;

0) rIeHKa U3 MOJIyIIPOBOJHUKOBOTO MaTepHrara;

B) TOHKHH CJIOH 111eJT0UHO3eMe/TbHOTO MeTaJifa.

10. K Tpexda3Hoii ceTu C JMHEWHbIM HampspkeHueM 380 B mogkiroueHa CUMMeTpHUYHAs Harpy3ka, aKTUBHOE
COTIPOTHBJIEHHE KOTOPOH B Kaxol (hase 260 Om, a emkoctHoe 130 Om. Haiity (hasHble TOKM U HampspKeHHUs Mpu
BK/IFOUEHUU Harpy3Ku «3Be3/10ii»?
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MunncrepcrBo Tpascnopra Poccuiickoit ®@epepanun
®epepaibHOE areHTCTBO Ke1e3HO/J0PO0KHOI0 TPaHCIIopTa
®deepanbHOe FOCyAAPCTBEHHOE 010/PKeTHOe 00pa3oBaTe/IbHOe
y4pexJeHue BbICIIero 00pa3oBaHus
«IIpHUBO/DKCKHUH rocyJapCTBeHHbIH YHHBEPCUTET IyTel CO00IeHusI»

PaccmotpeHo: Ok3ameHalUOHHBIH 0ustet Ne 22 YTBepxKiaro:
Ha 3ace/laHiH LIMK/I0BOM KOMHUCCHU N0 JUCLIATUIVHE HauanbHuK yueGHOTO OT/ZEe/1a
o6wienpodeccoHaNbHBIX U OI1.02. Dy1eKTPOTeXHHUKA M 3/IEKTPOHHKA ®.1.0.
MaTeMaTUUeCKUX [JUCLIUIIIVH Ji71s CrielianbHOCTH « » 20__r.
IMpotokon Ne _____ 23.02.01 Opranusauys nepeBo3oK 1
oT «__» 20__r. yTipaBjieHHe Ha TpaHcropTe (10 BUJaM)
IIpencenarens LIK I'pyniribl

©.1.0.

B 3amanusx Nel-Ne9 Heo6X01UMO BBIOpaTh MPAaBUILHBIN OTBET, 3anicaTh OYKBY oTBeTa; B Nel(0-pemmrh 3a/auy.

1. B anekTpruecKyro LieMb Moc/ae[0BaTe/IbHO BK/IKOYEHbI Ba pesucropa ¢ cornpoTtusieHrneM 10 Om u 50 Owm.
Harnpsokenue Ha Bxoze 120 B. OnpesiesiuTe TOK B LIeNU.
a)0,5A; 0)2A; B) 14,4 A; r)4 A.

2. Kakoe 13 NMpuBe/IeHHBIX YTBEPKJAEHU He COOTBETCTBYeT Mapasljie/IlLHOMY COeAMHEeHUIO BeTBEH TIPU IMOCTOSTHHOM
TOKe?

a) TOK B MOABO/SILIeH 1[elTi paBeH CyMMe TOKOB BO BCeX 3JieMeHTax 1iely;

0) HampspKeHYe Ha 3a)KUMax I1eMd paBHO CyMMe HarpsbKeHW Ha BCeX ero yuacTKax;

B) HarpsbKeHre Ha BCeX 37ieMeHTaXx L[Ny OIMHAKOBO M PAaBHO I10 BeJIMUMHE BXOJHOMY HAIPSKEHUIO.

3. DJIeKTpUUeCcKoe COTNpOTHB/IeHue ueoBedeckoro Teja 3000 Om. Kakoli TOK NpoXOAUT uepe3 Hero, ecivd 4ejioBeK
HaXOJWTCS MOJ, HarpsbkeHuem 127B7?
a) 19 MA; 0) 42 MA; B) 23,6 MA; r) 50 MA.

4. llenb mepeMeHHOT'0 TOKa COZIePKUT pe3ncTop. Kak nu3meHsieTcsi o ¢ase TOK U HalpshKeHre B 3TOH Lienu?
a) TOK OTepeskaeT HarpsKeHue Ha yroJ 1v/2;

0) HampsbKeHYe U TOK COBMAZAIOT 10 (a3e;

B) HarpshKeHUe oIlepekaeT TOK Ha yroJ /2.

5. Kak U3MeHUTCsl eMKOCTHOe COINpOTHUBJIEHUE C yBeJIUUeHUeM YacToThl B 5 pas?
a) He U3MeHUTCs;  0) yMEHBILUTCS B 5 pa3; B) YBEJIMUWTCS B 5 pa3; T') yMeHBIIWTCS B 25 pas.

6. CuMMeTpUuHasi Harpy3Ka COeJJMHEHa «TpeyrosibHUKOM». JIuHeliHOe HampsbkeHue paBHO 220 B. Haiigurte
(hba3HOe HarpspKeHUe?
a)127B; 6)220B; B)380B.

7. YacToTa BpallleHUss MarHUTHOTO TOJIA acHHXpPoHHOoro msurarens 1300 o6/muH. YacToTa BpalljeHHWst poTopa
1250 06/mMuH. Onpezie/IMTh CKOJIbKEHHUE.,
a) 40; 0) 0,38; B) 4, r) 0,038.

8. CKOMBKO p-n Mepexo/ioB Y TUpUCTOpa?
a) oJuH; 0) 1Ba; B) TPY;  T) UeThIpe.

9. ,HIIH BBITIPAMJIEHHSA TIEDEMEHHOI'0O HallpsDKeHUWS TIDUMEHAROT:

a) ogHOo(Ma3HbIe BRIMPAMUTENN; ©0) MHOTO(A3HbIE BLIPSIMUTEITH;
B) MOCTOBBIE BBLITIPSIMUTEJTH; T') BCe TiepeurcieHHbIe.

10.CuHycouzambsHO U3MEeHSIOIIeCs TOKY Tpe/ICTaB/IeHbl CeIyIOIUMHI BeipakeHusimu i;=0,8sin(314t+30°),
i,=1,6sin(314t+60°). OnpeienvTe MPY MOMOIIY BEKTOPHOH [UarpaMMbl O0IIUI TOK (IefiCTBYIOIIee 3HaUeHHe).
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MunncrepcrBo Tpascnopra Poccuiickoit ®@epepanun
®epepaibHOE areHTCTBO Ke1e3HO/J0PO0KHOI0 TPaHCIIopTa
®deepanbHOe FOCyAAPCTBEHHOE 010/PKeTHOe 00pa3oBaTe/IbHOe
y4pexJeHue BbICIIero 00pa3oBaHus
«IIpHUBO/DKCKHUH rocyJapCTBeHHbIH YHHBEPCUTET IyTel CO00IeHusI»

PaccmotpeHo: Ok3ameHanuoHHbIH 0ustet Ne 23 YTBepxKiaro:
Ha 3ace/laHiH LIMK/I0BOM KOMHUCCHU N0 JUCLIATUIVHE HauanbHuK yueGHOTO OT/ZEe/1a
o6wienpodeccoHaNbHBIX U OI1.02. Dy1eKTPOTeXHHUKA M 3/IEKTPOHHKA ®.1.0.
MaTeMaTUUeCKUX [JUCLIUIIIVH Ji71s CrielianbHOCTH « » 20__r.
IMpotokon Ne _____ 23.02.01 Opranusauys nepeBo3oK 1
oT «__» 20__r. yTipaBjieHHe Ha TpaHcropTe (10 BUJaM)
IIpencenarens LIK I'pyniribl

©.1.0.

B 3amanusx Nel-Ne9 Heo6X01UMO BBIOpaTh MPAaBUILHBIN OTBET, 3anicaTh OYKBY oTBeTa; B Nel(0-pemmrh 3a/auy.

1.Kakoii 13 IpoBOZIOB OAWHAKOBO AWaMeTpa U JJMHbI MeHbllle HarpeBaeTCsl — MeIHbINA WM CTalbHOW TIPY OJHOM U
TOM JKe cusie ToKa? Y/ie/bHoe CconpoTtuBienre Meau - 1,7 - 10°0m-M, cramu - 12 - 10°0m-M.

a) Me/IHbIN; 0) CcTa/IbHOM; B) 00a IpOBOZIa HarpeBaroTCs OJJMHAKOBO;

I') HU KaKOW 13 MTPOBO/IOB He HarpeBaeTCs.

2. B snekTprueckyro Lelb MNapa/uleJibHO BK/IOUeHb! ZBa pe3ucTopa € comportusieHueM 20 Om u 50 Owm.
Hanpsokenue Ha Bxoze 140 B. OnpegenuTe TOK Ha Hepa3BeTBJIEHHOM yYacTKe.
a) 4 A; 0)2 A; B)9,8A; 1) 20A.

3. Oripefie/TUTh COTIPOTUR/IEHUE JIaMIThl HaKa/IMBaHUS , /U Ha Heli HamucaHo 25 Bt u 220 B
a) 1936 Ow; 6) 0,11 Owm; B) 19,36 Owm; r) 11000m.

4. llernb nepeMeHHOI'0 TOKa COZlePXXUT KOHJeHcaTop. Kak u3MeHseTcs 10 (pa3e TOK U HalpshKeHYe B 3TOH Lienu?
a) TOK OIlepe)kaeT HalpspKeHHe Ha yros 1/2;

0) HampspKeHUe ¥ TOK COBMAZAIOT 110 (a3e;

B) HarpsbKeHHe oriepeskaeT TOK Ha yTroJi 1i/2.

5. Kak n3MeHUTCS WHAYKTHBHOE COTIPOTHB/IEHNE C YBETMUEHHEM UaCTOThI?
a) He U3MEHUTCS; 0) YMEHBIIIUTCS; B) YBEJUUUTCH.

6. OO6MOTKM Tpexda3HOTO TeHepaTopa COeJUHEeHbl «TPeYrOMbHUKOM». CKOJBKO JIMHEHHBIX TIPOBOJOB  TOAXOAUT
K reHepaTopy”?
a) 3; 0) 4; B) 2; r) 6.

7. Y cunoBoro ogHoda3Horo TpaHchopMaTopa HOMHUHA/ILHOE HampsbkeHWe Ha Bxogie 4000 B, Ha BeIixOoze 220 B.
Onpeznenuth Ko3dduimeHT TpaHCchopMalin.
a) 180; 6) 0,055; B) 18; r) 5,5.

8.YKakuTe T0JIIPHOCTH HAIIPSDKEHUS Ha SMUTTEPe U KOJJIEKTOpe TPaH3MCTOPa TUMa pP-N-p.
a) TUTIOC, TTI0C;  ©) MUHYC, TI/TIOC; B) I/IFOC, MUHYC; ') MUHYC, MUHYC.

9. K KakoM CTelmeHM WHTerpaljiM OTHOCSTCS MHTerpasrbHble MHMKPOCXeMbl, cofepskampe 1200 noruueckux
3/1eMEHTOB?

a) Mmanod;  6) cpenHed; B) BLICOKOU; I') CBepXBBLICOKOM.

10. Hatizute BbIpakeHHe /11 MTHOBEHHOTO 3HaueHWs TOKA B Iy C KaTyIIKOW WHAYKTUBHOCTBIO L = 0,6 T'H,
KOTOpasi Mo/IK/IFoueHa K UCTOUHUKY NepeMeHHOro HampsbkeHus 220 B, yactoToii 100 I'a.
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MunncrepcrBo Tpascnopra Poccuiickoit ®@epepanun
®epepaibHOE areHTCTBO Ke1e3HO/J0PO0KHOI0 TPaHCIIopTa
®deepanbHOe FOCyAAPCTBEHHOE 010/PKeTHOe 00pa3oBaTe/IbHOe
y4pexJeHue BbICIIero 00pa3oBaHus
«IIpHUBO/DKCKHUH rocyJapCTBeHHbIH YHHBEPCUTET IyTel CO00IeHusI»

PaccmotpeHo: OJk3ameHanuOHHBIH 0ustet Ne 24 YTBepxKiaro:
Ha 3ace/laHiH LIMK/I0BOM KOMHUCCHU N0 JUCLIATUIVHE HauanbHuK yueGHOTO OT/ZEe/1a
o6wienpodeccoHaNbHBIX U OI1.02. Dy1eKTPOTeXHHUKA M 3/IEKTPOHHKA ®.1.0.
MaTeMaTUUeCKUX [JUCLIUIIIVH Ji71s CrielianbHOCTH « » 20__r.
IMpotokon Ne _____ 23.02.01 Opranusauys nepeBo3oK 1
oT «__» 20__r. yTipaBjieHHe Ha TpaHcropTe (10 BUJaM)
IIpencenarens LIK I'pyniribl

©.1.0.

B 3amanusx Nel-Ne9 Heo6X01UMO BBIOpaTh MPAaBUILHBIN OTBET, 3anicaTh OYKBY oTBeTa; B Nel(0-pemmrh 3a/auy.

1. Kakoil U3 TIpPOBO/IOB O/JMHAKOBOTO CeUeHUsI U3 OJHOTO M TOTO >Ke MaTeprajia, HO pa3HOM [MHBI, CUIbHee
HarpeBaeTCs TIPY OZIHOM U TOM JKe TOKe?

a) oba MpoBo/ja HarpeBarTCsl OAUHAKOBO;

0) cubHee HarpeBaeTcs MPOBO/, OOJIbINEH JTUHEI;

B) CU/IbHEE HarpeBaeTCs MPOBO/ MEHBINEH JIJTUHBL.

2. CKO/IbKO IIIeCTHBOJIbTOBBIX JIAMIIOUe€K HEeO0OXOJUMO B3STh 11 €JI0OUHON THUPJSH/BI, €C/TH HarpsbkeHWe CeTh
127B?
a) 37 wr.; 6) 21 mir.; B) 42 1uT.; r) 11 mr.

3.0npesenuTh 00IIlee CONMPOTHUB/IEHHE LEMU TIPU MapasuleIbHOM COeIMHEHHH 2-X MOTpebuTe/el, CONPOTHRIEHHE
KOTOPBIX 10 250 OM?
a) 12,5 Owm; 0) 250 Om; B) 125 Owm; r) 25 Om.

4. llenb TIepeMeHHOT0 TOKa COZIEPXKUT Pe3UCTOP U KaTyIKy. Kak u3MeHsieTcs 10 ¢a3e TOK U HarpsDkeHUe B 3TOU
Lienu?
a) TOK OTepeKaeT HalpsbkeHue; 0) HamnpsDKeHWe U TOK COBIMAJAIOT 1Mo (a3e; B) HAMpPsDKEHUE OTePeKaeT TOK.

5. B tpexda3sHyto ceTh ¢ nuHedHbIM HanpspkeHueM 380 B Bk/touaroT Tpex¢asHblii ABUTaTe b, KaKasi U3 00MOTOK
KoToporo paccurtada Ha 220 B. Kak ciiefgyeT coef[UHUTh OOMOTKH JBUTaTe/Is?

a) «Tpeyro/ibLHUKOM»; 0) «3Be3701»; B) ABUraTe/ib Heslb3sl BK/IIOUATh B 3Ty CETh;

') MO>KHO TPeyTOJIbHUKOM, MOXKHO 3Be3/[0M.

6. B cummeTpuuHOl Tpex(dasHoii 1Lernu vHelHbIM TOK 7 A. PaccuuTaiiTe (pa3HbIi TOK, eC/iM Harpy3ka coefiiHeHa
«TpPeyroJIbHUKOM».
a)12,11A; 6)4,05A; B)3,8A; 71)4,96A.

7. K ueMy NpvBOAUT 0OPBIB BTOPUUHOM 1jery TpaHchopMaTopa ToKa?
a) K KOPOTKOMY 3aMbIKaHHIO; 0) K pe’KUMy X0JIOCTOTO X0/Ia;
B) K ITOBBILLIEHUIO HATIPSDKEHUs; T) K MOJIOMKe TpaHchopMaropa.

8. Kak Ha3bIBalOT CpeiHUI C/I0H Y OUTIONSPHBIX TPAH3UCTOPOB?
a) ctok;  6) uctok;  B) 6aza;  T) KO/UIEKTOP.

9. DsekTpoAbI POTOPE3NCTOPA BHITIOHEHBI U3:
a) Meau; 0) mnaTuHBI, B) XKene3a;  T) cepebpa.

10. Kakast MOLJHOCTb pacXxofyeTcsl B COeJUHUTE/IbHBIX IIPOBOJax, eC/IU HalpsbkeHWe Ha Harpyske 220 B, a Tok B
nernu 50 MA? DnekTpryeckas Lielb NoAKMoUeHa K UcTouHUKY ¢ 31C E = 240 B 1 BHyTpeHHUM CONPOTUB/IEHUEM

I'ew= 80 OM.
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	Цель: исследовать работу электрической цепи при последовательном и параллельном соединении резисторов.
	Приборы и оборудование:

	I. Последовательное соединение резисторов
	1. Общие сведения
	2. Практическая часть
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	Порядок выполнения работы

	II. Параллельное соединение резисторов
	1. Общие сведения
	2. Практическая часть
	Задание
	Порядок выполнения работы.
	1. Общие сведения
	Когда к конденсатору приложено синусоидальное напряжение, он периодически заряжается и разряжается. Ввиду переменного характера напряжения периодически меняется также полярность заряда конденсатора. Ток в конденсаторе iC достигает своего амплитудного значения каждый раз, когда напряжение uC на нем проходит через нуль (рис. 1). Таким образом, ток iC опережает напряжение uC на 90О. Фазовый сдвиг: u - i = -90о.
	f, кГц
	1
	0,8
	0,6
	0,4
	U, В
	1,0 мкФ
	U, В
	0,47 мкФ
	U, В
	0,22 мкФ
	I, А
	1,0 мкФ
	I, А
	0,47 мкФ
	I, А
	0,22 мкФ
	XC =
	U  I, Ом
	1,0 мкФ
	0,47 мкФ
	0,22 мкФ
	XC =
	1  (C), Ом
	1,0 мкФ
	0,47 мкФ
	0,22 мкФ
	Перенесите величины XC на график (рис.3.) для построения кривой XC = f(f).
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