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Conep:xkanme

[TacmopT KOMIUIEKTa KOHTPOJIbHO-OIICHOUYHBIX CPEICTB.
Pe3ynbTaThl 0CBOCHUS yUeOHON MTHUCHMILUIMHBI, MOISKAIINE TTPOBEPKE.
OreHKa OCBOEHHUS Y4eOHON JUCIIUTIIAHBIL:

®OopMBI U METOJIBI OIICHUBAHUS.

Konudukarop orieHOUYHBIX CPEIACTB.

3agaHust UIST OIIEHKHW OCBOECHHUS JUCIIUILINHEL



1. IHacmopT KOMIIEKTa KOHTPOJIbHO-0LEHOYHBIX CPEICTB

B pesynbrate ocBoeHus ydeOHoM mucummuiuabl OI1.02 Onexmpomexuuxa u
aneKkmpoHuka OoOydJarouuics JoJbkeH o6nanate mnpeaycMmorpeHHbiMu  DOI'OC  mo
cretpasibHOCTH 23.02.01 Opeanuzayus nepeso3ok u ynpasieHue Ha mpaucnopme (no
suoam) (bazoeas noodcomoexka) CIAEAYIONIUMU 3HAHUSMH, YMEHUSIMH, KOTOpHIE
dbopmupyroT npodeccuoHaNbHbIE KOMIETEHIIMH, U OOIMMU KOMIIETEHUIUSIMH, a TaKXKe
JUYHOCTHBIMU PE3yIbTaTaMH OCBAaMBAEMBIMU B paMKaxX MpOrpaMMbl BOCIIUTAHMUS:

VY1 - npon3BOAUTE pacyeT napaMeTPOB MIEKTPUUECKUX LIETIEH;

VY2 - cobupath MEKTPUIECKHE CXEMBI U TIPOBEPSITH UX paboTy;

Y3 - 4yurath W COCTABIATh MNPOCTEHIINE CXEMbl C  MCIOJIb30BAHUEM
MOJTYITPOBOTHUKOBBIX MIPUOOPOB;

V4 - onpenensiTe TUI MUKPOCXEMBI IO MApPKUPOBKE;

31 - meroabl mpeoOpa3oBaHUs DJICKTPUUYECKON IHEPTUH, CYIIHOCTh (U3UYECKUX
MIPOLIECCOB, MPOUCXOISAIINX B JIEKTPUUECKUX U MArHUTHBIX LIETSAX, TOPSIOK pacdera ux
MapaMeTpOB;

32 - mnpeoOpa3oBaHHME TIEPEMEHHOTO TOKAa B TOCTOSHHBIA, YCUJIEHUE W
TE€HEPUPOBAHUE JICKTPUUECKUX CUTHAIIOB.

OK 01. Bosibupatrs crnoco0bl pemieHus 3agad npodecCHuoHaNbHOU JeSATeIbHOCTH
MIPUMEHUTENBHO K Pa3JIUYHBIM KOHTEKCTAM.

OK 02. Hcnonp30BaTh COBPEMEHHBIE CPEACTBA MOUCKA, aHATIN3Aa U UHTEPIPETALIUN
uHpopmaruu ¥ UHQOPMAIIMOHHBIE  TEXHOJIOTMM  JJI1  BBINOJHEHUs  3aja4y
PO ECCUOHATIBHOM AESITENbHOCTH.

IIK 1.1. BeimonHATH Omnepaiuy MO OCYIIECTBICHUIO MEPEBO30YHOrO Mpolecca ¢
MIPUMEHEHUEM COBPEMEHHBIX MH(POPMAITMOHHBIX TEXHOJIOTUN YIIPaBICHUS MIEPEBO3KAMH.

[IK 1.2. OpranuzoBbiBaTh palOTy MepcoHana MO OOECHEYEeHHIO O€30MacHOCTH
MEPEBO30K U BHIOOPY ONTUMAIBHBIX PEIICHHUM MpU padoTax B YCIOBHUSX HECTAHAAPTHBIX U
ABapPUMHBIX CUTYaIUH.

[IK 2.2. O6GecrieunBaTh 0€30MAaCHOCTH JBHMKCHHUS W peIIaTh MpodeccHoHaIbHbBIC
3a/1a4M MOCPECTBOM MPUMEHEHNSI HOPMATUBHO-TIPABOBBIX JJOKYMEHTOB.

[IK 2.3. OpranuzoBbiBaTh pabOTy TMepcoHaia IO  TEXHOJOTUYECKOMY
00CITy’KMBaHUIO IEPEBO30YHOIO IIpOILECCa.

JIP 10. 3abotsmuiics O 3alUTe OKPYXKAIOIIEH Cpelbl, COOCTBEHHON U UyXOM
0e30MacHOCTH, B TOM YHcClie HU(PPOBOIA;

JIP 13. I'oToBHOCTH OOy4YaroIerocsi COOTBETCTBOBATh OXKUJIAHUSIM Pa0OTOIaTEIICH:
OTBETCTBEHHBIN COTPYIHUK, AUCHUIUIMHUPOBAHHBIN, TPYIOJIOOMBBIM, HaAlEJICHHBIM Ha
JOCTH)KEHHUE TMIOCTaBICHHBIX 3a/ay, 3(PQPEKTUBHO B3aUMOICHCTBYIOUIMN C 4JI€HAMU
KOMaH/Ibl, COTPYTHUYAIOITUHN C APYTUMHU JIFOJABMU, TPOCKTHO-MBICIISIIUN;

JIP 25. CriocoOHBIN K TeHepUPOBAHHIO, OCMBICIICHUIO U JIOBEJICHHUIO JI0 KOHEUHOMU
peanu3aiuu npearaéMbiX HHHOBAIUK;

JIP 27. TlposBisironiuii CIOCOOHOCTH K HENMPEPHIBHOMY Pa3BUTHUIO B O0JACTH
PO ECCUOHATIBHBIX KOMIIETSHITNN 1 MEXKIUCITUTIITMHAPHBIX 3HAHUH.

dopMoit aTTecTaruy Mo Y4eOHOU TUCITUTIINHE SIBIISCTCA OUhepeHyuposanuvlii 3auem
(ounas hopma oOyueHus ) u Ik3amer (3a0uHast hopma oOydeHuUs).



2. Pe3yabTaThl 0CBOCHHA Y4eOHOM M CUMILVINHBI, MOJIe:Kallie POBepPKe

2.1. B pesynapTaTe arrectaniud MO YYEOHOW ITUCIUIIIMHE OCYIIECTBIIACTCS
KOMIUIEKCHAsI TpPOBEpKa CIEAYIOMIMX YyMEHUM W 3HAHUM, a TakkKe JUHaAMHKa
dbopmupoBanus 00IUX, TPODHECCHOHATHLHBIX KOMIIETSHITUN U TMIYHOCTHBIX PE3yJIbTaTOB B
paMKax IporpaMMbl BOCIIUTAHUSI:

Pe3yabTarsl 00yyeHus

IMoka3aTenu OlleHKHU pe3yabTaTa

®opMa KOHTPOJIS U

(¥, 3, OK/IIK, JIP) OLlCHUBAHMNS
yMeTh:
Y1 - [pou3BOAUTH pacueT | yMEHHE MPUMEHSTh aTOPUTMBI pacueTa | AKCIEPTHOE HAOMIOJCHUE U
rapaMeTpoB ANEKTPUYECKUX | MapaMETPOB  DJIEKTPUYECKHX  IEMeil | OlleHKa Ha KOHTPOJIbHBIX U
nenei MOCTOSIHHOTO ~ TOKa,  OMHO(A3HOrO | JIabOpaTOPHBIX paboTax.
OK 01, OK 02, [IEPEMEHHOI O TOKa, TpexdasHoro | Tekymuii  KOHTpOIb: B
MK 1.1, IIK 1.2, MEPEMEHHOT0 TOKa TPY BBIOJIHEHUH | (POpME YCTHOTO oIpoca To
K 2.2, 11K 2.3, J1a00paTOPHBIX padOT U PEIICHUH 33124 TeMawm, BBITIOJTHEHUS
JIP 10, JIP 13, JIP 25, JIP 27 KOHTPOJIbHBIX pador,
Y2 - cobupaTh ANEKTpUYECKHUE | BIaJCHUE 3HAHUSAMU 00 YCJIOBHBIX | OTBETOB Ha KOHTPOJBHBIE
CXEMBI U MTPOBEPSTH UX padOTy | 0O0O3HAUEHUSAX,  MPUMEHSEMBIX  Ha | BOIPOCHI, BBITIOJTHCHHUS
OK 01, OK 02, SNICKTPUYECKMX  CXeMaX, [paBWiax | WHIUBUAYAIbHBIX 3aJaHUN
K 1.1, IIK 1.2, BKJIFOUEHHSI B OJIEKTPUYECKHE CXeMbl | (pedepaTsl, Ipe3eHTaIuH,
K 2.2, 11K 2.3, AIIEKTPOU3MEPUTENTBHBIX pHOOPOB; | TECTOBBIE 3aJIaHUS).
JIP 10, JIP 13, JIP 25, JIP 27 yYMEHHE cobuparb o cxeMe | [IIpomesxcymounas
AIIEKTPUIECKHE IIETH ammecmayusi:
VY3 - uumrarb M coOMpATh | BIAJEHME 3HAHMAMM 00 YCIOBHBIX | Ougdepenyuposanmbiii
npocreiime CXEMBI ¢ | 0003HaUEHUSIX TIOJIYIIPOBOIHUKOBBIX |  3auem / 9K3amen
HCIIO0JIb30BaHUEM MPUOOPOB HA IJIEKTPUYECKUX CXEMaXx,
MOJTYTIPOBOTHUKOBBIX MPaBUJIaX BKJIFOUYEHUS B HIIEKTPUUECKHE
pruOopoB CXEMBI MTOJTYPOBOJHUKOBBIX IPUOOPOB;
OK 01, OK 02, yYMEHHE cobupathb o cxeme
IIK1.1,IIK 1.2, AIIEKTPUUECKUE LTI c
IIK 2.2, 11K 2.3, HCIIOJIb30BaHUEM
JIP 10, JIP 13, JIP 25, JIP 27 TIOJTYITPOBOTHUKOBBIX TTPHOOPOB
Y4 - ompenensTh  TUN | BIAJICHWE 3HAHUSAMUA 00  YCIOBHBIX
MHUKPOCXEM IO MAPKUPOBKE 0003HAYEHUSIX, TMPUMEHSEMBIX  TPH
OK 01, OK 02, MapKUpPOBKE  MHKPOCXEM;  yYMEHHE
K 1.2, T1IK 2.2, ONPENENATh 10  MAapKHUPOBKE  THII
JIP 10, JIP 13, JIP 25, JIP 27 KOpILyca, KOHCTPYKTHUBHO-
TEXHOJIOTUYECKYIO ~ TPYIIy,  CEpHIO,
(YHKITMOHAITLHOM Ha3HauUCHUE
MHUKPOCXEM

3HATb:

31 - mertonsl npeoOpa3zoBaHus
INEKTPUIECKOMN JHEpIuy,
CYIIHOCTb (PU3MUECKUX TIPO-
[IECCOB,  NPOHUCXOIANINX B
AJIEKTPUYECKUX W MarHUTHBIX
LernsX, MOpSAOK pacuera HX
apaMeTpoB

OK 01, OK 02,

K 1.1, I[IK 1.2,

I1IK 2.2, T1IK 2.3,

JIP 10, JIP 13, JIP 25, JIP 27

BIIQJICHUE 3HAHUSAMH O CYLIHOCTH
(bUBUIECKUX MPOIECCOB,
MPOUCXOASAIINX B  BIEKTPUUYECKUX
OErAgXx MOCTOAHHOIO W MNEPEMECHHOIO
TOKA, MarHUTHBIX LCIIAX; aJrOpUTMax
pacyera TapamMeTpOB AJIEKTPUUYECKUX
LeTIel MOCTOSHHOTO TOKa, OJJHO(PA3HOTO
MEPEeMEHHOT0  TOKa,  Tpex§azHoro
MEPEMEHHOT0 TOKA U MarHUTHBIX 1IeTIeH

AKCIIEPTHOE HAOMIOJICHUE U
OllCHKa Ha KOHTPOJIBHBIX U
71ab0paTOpHBIX paboTax.

Tekymmii  KOHTpOJIb: B
¢dbopme yCTHOTO ompoca o
TeMawm, BBITIOJTHEHHUS
KOHTPOJIbHBIX pador,
OTBETOB HAa KOHTPOIbHBIC
BOITPOCHI, BBITIOJTHEHUS
VHIVBUIYAJbHBIX 3a1aHUMI
(pedeparp, mpe3eHTaIUH,




32 - npeobpa3oBaHue
HIEPEMEHHOTO TOKa B
HOCTOﬂHHBIﬁ, YCUIICHUC u

TCHEPUPOBAHUE DJIEKTPUUECKUX
CUT'HAJIOB

OK 01, OK 02,

IIK 1.1, IIK 1.2,

IIK 2.2, IIK 2.3,

JIP 10, JIP 13, JIP 25, JIP 27

BIIQJICHUE 3HAHUSIMU O CTPYKTYpHOM
cxeme BBINIPSIMUTETIEH,
OJIHOIIOIYIIEPUOIHOH,

JIBYXITOYIIEPUOJHOM M MOCTOBOM
CXEMax BBIIPSAMIIEHHUS] IEPEMEHHOIO

TOKa;  BIAJCHHE  3HAHUSAMHU 00
OCHOBHBIX XapaKTEePUCTUKAX
yCUIHTeNIeH, oOpaTHOM CBSI3M B
YCUJIUTENSX, OCOOEHHOCTAX  CXEM
BKJIIOUCHUS TPaH3UCTOPOB B
YCUJIMTEIIbHBIX Kackazax,
MHOTOKaCKaTHBIX YCUITUTEIIAX;

0cobeHHOCTH  paboThHI
HIICKTPUYECKUX CUTHAJIOB

TeHEPaTOpOB

TECTOBBIE 3aJ[aHU ).
Ipomesrcymounas
ammecmayusi:
ouppepenyuposarmbiil
3auem / 3K3aMeH

3. OneHka ocBoeHHA Y4eOHOM TMCUMIINHBI:

3.1.

(I)OprI U ME€TOAbI KOHTPOJIs.
HpeI[MGTOM OOCHKH CJIY)XaT YMCHHA W 3HAHUA,

npeaycmorpenasie PI'OC 1o

muctutuinae OI1.02 dnexkmpomexuuxa u 31eKmpoHuKa, HalpaBJIeHHbIE HAa (HOPMUPOBAHKE
001mux 1 NMpohecCUOHABHBIX KOMIETEHIIUM, a TAaK)Ke JTMYHOCTHBIX Pe3yJIbTaTOB B paMKax

IMporpaMmbl BOCIIUTAHHA.




KoHTpo.b 1 onleHKa 0CBOeHUsI y4eOHOH JUCHUIJIMHBI [0 TeMaM (pa3aesiam)

OnemeHT Y /1 DopMbI 1 METOABI KOHTPOJIS
Tekymunii KOHTPOJIb PyOexHblii KOHTPOJIb IIpomMexxyTouHas aTTeCTalNs
Dopmbl [IpoBepsiemble Dopmbl [IpoBepsiemble dopma [IpoBepsiembie
KOHTPOJIA OK,IIK, V¥, 3, | koutpons | OK,IIK,V, 3, KOHTPOJIA OK,IIK, V, 3,
JIP JIP JIP
BBenenue CP Nel 31, 113 (ounas Vi, V2, V3 V4,
OK 01, OK 02, dopma 31, 32,
JIP 10, JIP 13, ooyuenus)/ | OK 01, OK 02,
JIP 25, JIP 27 lIK 1.1, IIK 1.2,
Pa3gen 1. DjaeKkTpoTeXHNKA 3 (3aounas | IIK 2.2, IIK 2.3,
dopma JIP 10, JIP 13,
Tema 1.1. Daexrpuueckoe | YO Vi, 31, 06yueHus) JIP 25, JIP 27
mnoJjie CP Ne2 OK 01, OK 02,
lIK 1.1,
JIP 10, JIP 13,
JIP 25, JIP 27
Tema 1.2. Jaekrpuueckue | T Vi, V2, 31, KP Nel Vi, 31,
Heny MOCTOSIHHOTO TOKA JIP Nel, No2 OK 01, OK 02, OK 01, OK 02,
CP Ne3 lIK 1.1, IlIK 1.1,
JIP 10, JIP 13, JIP 10, JIP 13,
JIP 25, JIP 27 JIP 25, JIP 27
Tema 1.3.| YO Vi, 31,
DJIeKTPOMATHETU3M CP Ne4 OK 01, OK 02,
IIK 1.1, IIK 2.3,
JIP 10, JIP 13,
JIP 25, JIP 27
Tema 1.4. Jaexkrpuueckue | T Vi, V2 31, KP Ne2 Vi, 31,
Lenu MNepeMeHHOr0 TOKa JIP Ne3, No4 OK 01, OK 02, OK 01, OK 02,
CP Ne5 IIK 1.1, IIK 1.2, IIK 1.1, IIK 1.2,
1IK 2.2, IIK 2.3, 1IK 2.2, IIK 2.3,

2




JIP 10, JIP 13,
JIP 25, JIP 27

JIP 10, JIP 13,
JIP 25, JIP 27

Tema 1.5.
Hemu

Tpex¢asubie

JIP Ne5
CP Ne6

Vi, V2, 31,

OK 01, OK 02,
IIK 1.1, [IK 1.2,
1IK 2.3,

JIP 10, JIP 13,
JIP 25, JIP 27

KP Ne3

Vi, 31,

OK 01, OK 02,
IIK 1.1, IIK 1.2,
1IK 2.3,

JIP 10, JIP 13,
JIP 25, JIP 27

Tema 1.6.
TpauncdopmarTopsl

JIP Ne6
CP Ne7

Vi, V2, 31,

OK 01, OK 02,
IlIK 1.1, IIK 1.2,
1IK 2.3,

JIP 10, JIP 13,
JIP 25, JIP 27

Tema 1.7. Daekrpuveckue
U3MepeHnst

JIP Ne7, Ne§
CP Ne8

Vi, V2, 31,

OK 01, OK 02,
IIK 1.1, [IK 1.2,
1IK 2.3,

JIP 10, JIP 13,
JIP 25, JIP 27

Tema 1.8. DJuexkrpuuyeckue
MAalIUHbI nepeMeHHOro
TOKA

YO
CP Ne9

Vi, 31,

OK 01, OK 02,
IIK 1.1, [IK 1.2,
1IK 2.3,

JIP 10, JIP 13,
JIP 25, JIP 27

Tema 1.9. DuekTpuyeckue
MAaIIMHbI MOCTOSIHHOTO
TOKA

JIP Ne9
CP NelO

Vi, V2, 31,

OK 01, OK 02,
lIK 1.1, IIK 1.2,
1IK 2.3,

JIP 10, JIP 13,




JIP 25, JIP 27

Tema 1.10. OcHoBbl | YO Vi, 31,
3JIEKTPONPHUBOIA CP Nell OK 01, OK 02,
Sawuma IIK 1.1, IIK 1.2,
pegepama, 1IK 2.3,
oemoncmpayus | JIP 10, JIP 13,
npezenmayuu | JIP 25, JIP 27
Tema 1.11. Ilepemaua wu| YO Vi, 31,
pacnpeaeaeHue jek- | CP Nel?2 OK 01, OK 02,
TPUYECKOM IHEPIUH IlIK 1.1, IIK 1.2,
IIK 2.2, IIK 2.3,
JIP 10, JIP 13,
JIP 25, JIP 27
Paznen 2. JJeKTPOHUKA
Tema 2.1. Iloxynpo- T Vi, V2, V3, 31,
BOJIHMKOBbIE€ IPUOOPHI JIP Nel0, Nell | OK 01, OK 02,
CP Nel3 IIK 1.1, IIK 1.2,
1IK 2.3,
JIP 10, JIP 13,
JIP 25, JIP 27
Tema 2.2. Huterpanabusbie | YO Vi, V4,
cXeMbl MUKPO3JIeKTPOHUKHU | CP Nel4 OK 01, OK 02,
IIK 1.1, IIK 1.2,
1IK 2.3,
JIP 10, JIP 13,
JIP 25, JIP 27
Tema 2.3. IlpubGopst wu |JIPNel2 Vi, V2, V3, 31,
YCTPOHCTBA HHAUKALNH CP Nel5 OK 01, OK 02,
IIK 1.1, IIK 1.2,
1IK 2.3,

JIP 10, JIP 13,




JIP 25, JIP 27

Tema 2.4. Boinmpsamurteau u | T Vi, V2, V3, 31,
CTA0MJIN3aTOPBI JIP Nel3 32,
CP Nel6 OK 01, OK 02,
IIK 1.1, IIK 1.2,
1IK 2.3,
JIP 10, JIP 13,
JIP 25, JIP 27
Tema 2.5. Daexkrponnsie | T Vi, V2, V3, 31,
YCHJINTEJIU JIP Nel4 32,
CP Nel7 OK 01, OK 02,
IIK 1.1, IIK 1.2,
1IK 2.3,
JIP 10, JIP 13,
JIP 25, JIP 27
Tema 2.6. Jaexkrponubie | T Vi, V2, V3, 31,
reHepaTopsbl JIP Nel5 32,
CP Nel8 OK 01, OK 02,
Sawuma IIK 1.1, IIK 1.2,
pegepama, 1IK 2.3,
oemoncmpayus | JIP 10, JIP 13,
npezenmayuu | JIP 25, JIP 27
Tema 27.| T V3,
Mukponpoueccopbl u| CPMNI9 OK 01, OK 02,
MHKpo-OBM Sawuma IIK 1.1, IIK 1.2,
pechepama, 1IK 2.2, IIK 2.3,
demoncmpayus | JIP 10, JIP 13,
npezenmayuu | JIP 25, JIP 27




3.2 Konnudukarop o1ieHOYHBIX CPeICTB

OYHKIIMOHAIBHBINA MPU3HAK
OLICHOYHOTO CPEJICTBA
(T KOHTPOJIBHOTO 3aJIaHMS)

Kon onenounoro cpeacrtsa

YO YO
JlabopaTopHas pabora Ne n JIP Ne n
TectupoBanue T
KontposnbHas pabota Ne n KP Ne n
3ananus 11 caMocToATeNnbHOM pabotel | CP
JluddepennmpoBanHblii 3a4ET 13

DK3aMeH




4. 3aganud 1Ji9 OLCEHKH OCBOCHUS TUCHUILIAHBI

TEKYIIUH KOHTPOJIb

Bonpocsl 1J1 yCTHOTO onpoca
no teme 1.1. JaexkTpuyeckoe mosae

1. Cdopmynupyiite 3akoH KymoHna.

2. JlauTe onpeaesieHue 3JIEKTPOCTATUYECKOTO MOJIS.

3. JlanTte omnpeneneHue HANPSXKEHHOCTH AICKTPUYECKOTO TOJS, HA30BUTE
€JIMHUIIBI U3MEPEHUSI.

4. HazoBure GpopMyiny HaIpsHKEHHOCTH MOJI TOYEYHOrO 3apA/a.

5. JlaiiTe onpenesieHHe NOTEHIMANa, HA30BUTE €IMHUIIBI U3MEPEHUS.

6. Jlaiite onpeneneHue HaANPSIKEHUS, HA30BUTE €UHUIIBI U3MEPEHUS.

7. HapucyiiTe CHUJIOBbIE JIMHHUM W 5SKBUIOTCHIMAJIbHBIE MOBEPXHOCTU MOJIS
TOYEYHOIO0 OTPHULIATEIBHOTO 3apsia, MNapauieibHbIX pPa3HOMMEHHO 3apsiKEHHBIX
IJIACTHH.

8. UTO Ha3bIBAIOT MOBEPXHOCTHOM INIOTHOCTHIO 3apsiaa’?

9. B uyeM 3akiroyaercs SBJICHUE AJIEKTPOCTATUUECKON UHIYKIINU?

10. B yeM 3akitouaercs sBIEHUE MOJIAPU3ALNHN?

11. Yo Takoe KOHIEHCATOP?

12. 3anumure Qopmyily 3JIEKTPOEMKOCTH KOHJICHCATOpa, HA30BUTE €IUHUIIBI
U3MEPEHUSL.

13. 3anummure GopMyay €MKOCTH IUIOCKOrO KoHjaeHcatopa. Kak wu3MeHuTCs
€MKOCTb, €CJIM PACCTOSIHUE MEXAY TIaCTUHAMU YMEHBIIUTH B 2 pa3a, IJIOMIalb IaCTUH
YMEHBIIUTH B 3 pa3za?

14. 3anumuTe GopmMyily SHEPTHH 3apsS)KEHHOTO0 KOHAEHCATOpA.

15. Ha3oBuTe 3aKOHBI IOCJIEIOBATEIBHOTO COCTMHEHUST KOHIEHCATOPOB.

16. HazoBuTe 3aKOHBI MapajyieIbHOTO COEIMHEHUS KOHJEHCATOPOB.

no teme 1.3. D1eKTPOMArHeTU3M

JlaiiTe onpeneseHne MarHuTHOTO TOJIsI, HA30BUTE €r0 CBOKMCTBA.
JlaiiTe ornpeneneHne MarHUTHBIX JINHUU.
UTo npuHUMAIOT 3a HaNPaBJICHUE MArHUTHBIX JTUHUN?
Chopmynupyiite npaBuio OypaBuuKa.
ChopmynupyiiTe npaBuIo MpaBoil pyKH.
Jlaiite onpeneneHue, 3anumure GopMyTy MarHUTHOW UHIYKIIUU, HA30BUTE
€IMHULIBI U3MEPEHMUSL.

7. CdhopmynupyiTe mpaBuio JEBOH PYKH.

8. JlaifTe onpenenenue, 3anuimmuTe GopMysTy MArHUTHOTO TIOTOKA, HA30BHUTE
€IUHULIBI U3MEPEHMUSL.

9. MaiiTe onpenesieHre abCOMIOTHOW MAarHUTHOW MPOHUIIAEMOCTH U
OTHOCHUTEIIbHOM MarHUTHOM MPOHUIIAEMOCTH.

10. 3anummTe GopmMyly HaNPSHKEHHOCTh MAaTHUTHOTO TIOJISI, HA30BUTE €UHUIIBI
W3MEPEHUS.

SNk =



11. B uem rnaBHOE OTIMYHE HANPSIKEHHOCTH MArHUTHOTO TOJISI OT MArHUTHOU
WHIYKIH?

12. ChopmynupyiiTe 3aKOH TTOJTHOTO TOKA.

13. daiite onpenenenre GeppoMarHUTHBIX MaTEpPUAIIOB.

14. HazoBuTe NpUuunHy HAMarHM4YMBaHUS BEIIECTB.

15. O6bsicHUTE SBJICHUE MAarHUTHOT'O TUCTEPE3UCa.

16. Chopmynupyiite 3akoHbl Kupxroda /111 MarHuTHBIX IETICH.

17. JlaliTe onpeaesieHue sIBJICHUS 3JIEKTPOMAarHUTHOW MHIYKIIHH.

18. Copmynupyiite npaBuiio JleHmna.

19. ChopmynupyiiTe 3aKOH JICKTPOMATHUTHOW WHTYKITUH.

20. B yem 3akiroyaeTcs SBJICHUE CAMOUHIYKLUH.

21. JlaiiTe onpeneneHne MHAYKTUBHOCTH, HA30BUTE €MHULIBI N3MEPECHUS.

22. B yeM 3akitoyaeTcs SBJICHUE B3AUMHOW UHAYKIIUU?

23. 3anummte (HopMyIly SHEPIMU MarHUTHOTO MOJIS.

no teme 1.8. JiekTprnyeckne MalIMHbI IEPEMEHHOT0 TOKA

1. [laiiTe onmpenenaeHne aCHHXPOHHOTO IBUTATEIA.

2. Tlouemy nBUTaTellb HA3bIBAIOT KACUHXPOHHBIM»?

3. HazoBuTe OCHOBHBIE 3JIEMEHTHI KOHCTPYKIHUH Tpex(azHOTO aCHHXPOHHOTO
JIBUTATEJS.

4. Onumure yCTpOMCTBO CTATOPA.

5. Onuimure ycTpoicTB KOPOTKO3aMKHYTOI'O pOTOPA.

6. Onumute ycTpoicTBO (ha3HOTro poTOpa.

7. B ueMm 3akirouaercsl MNPUHLIMN JEUCTBUSA Tpex(a3zHOTO aCHHXPOHHOTO
JIBUTATEIIS?

8. JlaiiTe onpenenenue W 3anummuTe GOPMYITy CKOJIbKEHUS.

9. YtOo npou30MAET, €CIN CKOIBKEHUE TOCTUTHET KPUTUUECKOTO 3HAYCHUA?

10. B kakom Tmpenene JEKUT 3HAYEHUE CKOJBXKEHHUS [JI1 ACUHXPOHHBIX
JBUTATENIeN 0011Iero Ha3HAYCHUS?

11. Kak cBsizZaHbl CKOpPOCTH BpallleHUSI MArHUTHOTO TOJISI U YHCJIO OOMOTOK Ha
cTaTope ABUTraTeNs?

12. HazoBuTe METOJBl pETyJIUPOBAaHHUS YACTOThl BpAIICHUS ACHHXPOHHOIO
JBUTATEJI.

13. Kakue noTepu BOZHUKAIOT P paboTe ABUTATENSA?

14. Kak onpenensiercs KITJ?

15. Ot yero 3aBUCUT KOIPHUIIMEHT MOITHOCTH ACUHXPOHHOTO JABUTATENS U KaK €ro
ONPENETUTD?

16. KakuMu 1o0CTOMHCTBaMH 00J1aJ]a€T aCHHXPOHHBIN JIBUTATENb?

17. KakoBbl HEAOCTATKU ACHHXPOHHBIX IBUTATEIICH?

18. I'1e ucnonb3yroTCsl aCHHXPOHHbBIE IBUTATENN?

no teme 1.10. OCHOBBI 3JIEKTPONPUBOAA
1. Kaxkue BuabI IPUBOJOB BbI 3HAETE?

2. Ilepeuucnure OCHOBHBIE MPEUMYILIECTBA 3JIEKTPONPUBOAA IO CPABHEHUIO C
APYTUMH BUAAMH IPUBOJIOB.



3. Jaiite onpeneneHue 3A€KTPOIPUBOIA.

4. TlepeuncnuTe OCHOBHBIE DJJIEMEHTHI JJIEKTPONPUBOAA U OOBSICHUTE UX
Ha3Ha4YCHHE.

5. Kakue BBl 3HaeTe pexXuUMbl pabOTHl BIEKTPOJBUraTeNeid, HA30BUTE HX
OCOOEHHOCTH.

6. Uto sBIISIETCS OCHOBHBIM KpUTEpPHUEM BHIOOpA MOIIIHOCTH JIEKTPOBUTaTENsA?

7. Kakoil Marepuall, IPUMEHSAEMbIA B 3JIEKTPOABUTATENSAX, UMEET HAUMEHBIIEE
3HaYE€HUE JOMYCTUMON TeMIepaTypbl HarpeBa’?

8. Ecnum wucnosib30BaTh JABUIATENb NOBBIIIEHHOW MOIIHOCTH, K Y€MY 3TO
NpUBEIET?

9. Ecim wnCnosib30BaTh JIBUTATENIb 3aHMKEHHOM MOIINHOCTH, K YeMy JTO
MpUBEIET?

10. Kak BBIOMpPAIOT MOIIHOCTH JABUTATENs MPU NPOJOLKUTEIBHOM PEXKUME
paboThI?

11. Kak BbIOMpPAIOT MOIIHOCTh JBUTaTeNsl NPU KPATKOBPEMEHHOM PEXKHUME
paboThI?

12. Kak BbIOMpPAOT MOIIHOCTh JBUTATENsl NpPU IOBTOPHO-KPATKOBPEMEHHOM
pexumMe paboThi?

13. Kaknue OCHOBHBIE BH/IbI 3aIIUAT AIIEKTPOIBUTaTENEH JOJIKHBI
IIpeAyCMaTpPUBAThCS B CXEMax aBTOMATHYECKOTO YIIPABJIEHUS 3JIEKTPOIIPUBOJAMHA?

no teme 1.11. Ilepenaya u pacupeaesieHre 3JIeKTPUIECKO JHEPTI UM

1. [laiiTe onmpeneneHne JIEKTPUUECKUX CETEM.

2. Kakue TpeboBaHMs NPEABSBISIOTCS K JIEKTPUUECKUM CETSIM?

3. Ilo xakuM Npu3HAKaM KJIACCUPUIUPYIOT JIEKTPUUECKUE CETH?

4. HazoBuTe KkjiacCUPUKAIMIO DJJICKTPUUECKUX CETeM Mo poay TOKa; IO
HOMUHAJIbHOMY HaIps>KEHUIO.

5. HazoBure Ki1accUPUKALUIO HIEKTPUUECKUX CETe MO0 KOHCTPYKTHUBHOMY
VCIIOJIHEHUIO.

6. Ha3zoBute knaccuukanuio 3J1eKTPUUECKUX CeTel M0 KOH(PUTypaluu.

7. HazoBute kiaccupUKAIUMIO DIEKTPUUECKUX CETEH TI0  BBIMOJHIEMBIM
GyHKUIHAM.

8. HazoBute  kimaccupukanuio  BJICKTPUUYECKUX  CE€Ted MO  XapakTepy
noTpeOuTeNne.

9. HazoBure kinaccuukKaluuio HIEKTPUUYECKUX CETe MO0 pexuMy pabdoThl
HEUTpAJH.

10. Kak npoBoasT pacyeT NpoBOJIOB 0 AOIMYCTUMON MOTEPE HANPSKEHUS ?

11. Kak npoBOJAT pacueT NpoBOJIOB MO JOMYCTUMOMY HarpeBy?

12. HazoBuTe crmocoObl y4eTa U SKOHOMHUHU JICKTPOIHEPTUH.

13. Kakoii TOK MO mpaBWIaMH TEXHUKH O€30MAaCHOCTH MPUHAT 3a OE3YyCIOBHO
OTNaCHbIN?

14.Ilpy KakOM TOKE HACTYMAaeT CYJOPOKHOE COKPALICHHE MBI H YEJIOBEK
OKa3bIBAE€TCA HE B COCTOSIHUM CaMOCTOSITENIbHO pa3kaTh HalbIbl U OCBOOOIUTHCS OT
MIPOBO/A, HAXOJALIEr0Cs 0T TOKOM?

15. Ilpu kaKoM TOKE HACTyIaET Mapajnuy AbIXaHUS U cepana?

16. Yto Takoe 3alMTHOE 3a3eMieHue?
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17. Ilouemy HEOOXOAMMO 3a3emieHue?
18. Kak ocyiecTBisiercs 3a3emiueHue?

no teme 2.2. UHTErpajibHble CXeMbl MUKPOJIEKTPOHUKH

JlaiiTe onpeneseHne HHTErPaIbHOM MUKPOCXEMBI.
Kakwue 3agaum 6p1H pernieHsl ¢ momoriso MMC?
Uto Takoe snemeHT UMC? I[IpuBenute npuMepsl.
UYro Takoe komrnoneHT UMC?
HazoBute knaccupukanuio MMC mno crenmeHu uHTErpauuu (KOJIUYECTBO
AJIEMEHTOB B KPUCTAJLIIE).

6. HazoBute knaccudpukamuio MMC 1o TEXHONOTHMH H3TOTOBJICHHS (CIOCOO
M3TOTOBJICHUS, OCOOCHHOCTH).

7. HazoButre knaccudpukanuo MMC no Bupy oOpabarbiBaemMoro cursana (s
Yero MnpeaHa3HaueHbl, I€ UCIIOIb3YIOTCS, OCOOCHHOCTH).

8. Ha3oBHTE aKTUBHBIE 3JIEMEHTHI UHTETPAIBHBIX CXEM.

9. HazoBuTe NMacCUBHBIEC JIIEMEHTBI UHTETPAIBHBIX CXEM.

10. I'ne nmpumensitoT aHanorossic UMC?

11. I'me npumensitot uudpossie UMC?

NS

KonTtpommpyemsie komnerenuu: OK 01, OK 02, IIK 1.1, I[IK 1.2, IIK 2.2, [IK 2.3

Kpurepum onieHKH yCTHBIX OTBETOB 00Y4YaIOIIUXCS:

«5» 0aJ1J1I0B BBICTABJIACTCSH 00yUAKOLIEMYCSl, €CJIM:

1) oOywarommiicsi MOJIHO HW3JIaraeT Marepuaj, JAaeT MNPaBUIbHOE OIpeeeHHe
OCHOBHBIX MOHSITH;

2) oOHapyXuBaeT MOHUMaHUE MaTepuana, MOXXET O0OOCHOBaTh CBOM CYKJIACHUS,
MPUMEHUTh 3HAHUS Ha TMPAKTUKE, MPUBECTH HEOOXOJIWMbIC MPUMEPHl HE TOJIBKO U3
y4eOHHKa, HO U CAMOCTOATEIILHO COCTaBJICHHBIE;

3) uznmaraeT Marepuain IMOCJEAOBATENIbHO W TMPAaBWIBHO C TOYKH 3PEHHUS HOPM
JTUTEPATYPHOTO A3bIKA;

4) oTBEUAET CAMOCTOSITEIHHO, 0€3 HABOSIIUX BOMPOCOB MpeEIoaBaTers.

«4» 0ansia BbICTABJISETCA 00Y4YAKOIIEMYCH, €CJIM OOYy4YaroIMiCs JaeT OTBET,
YAOBJICTBOPSAIONIMI TEM K€ TPeOOBaHHSAM, YTO U JJISI OIEHKH «S5», HO Jomyckaer 1-2
OIIKUOKH, KOTOpBIE CaM K€ MCHOPABISIET, U |—2 HemoueTra B MOCIENIOBATEIBHOCTU U
A3BIKOBOM O(POPMIICHUHU M3JIaraeMoro.

«3» D0ans1a BbICTaBJsAETCHA o0yuyaruieMycsi, ecim oOyJaromuiics oOHapyKUBAET
3HaHWE U IOHMMAHUE OCHOBHBIX MOJIOXEHUM TAaHHOW TEMBI, HO:

1) u3naraer maTepuas HEMOJIHO U JOMYCKAET HETOYHOCTU B ONPEICIICHUN MOHATUI
Wi GOPMYITUPOBKE MTPABUI;

2) HE yMeeT JIOCTaTOYHO ITyOOKO M J0Ka3aTeIbHO 00OCHOBATh CBOM CYXKJICHUS U
MIPUBECTU CBOU MPUMEPHI;

3) u3naraer maTtepuall HEMOCIEJOBATEIHbHO M JOIMYCKACT OMUOKH B S3BIKOBOM
o(OpMIICHNHN W3JIaraeMoToO.

«2» 0anJia BBICTABJSETCA 00Y4YaKOIIEMYCsl, €CJIM 00yJaromuiicss 00HapyKUBAeT
He3HaHue OoyblIel YacTH COOTBETCTBYIOIIETO BOMPOCA, [OMYCKAaeT OIIUOKU B
bopMyTUPOBKE OMpENeNeHN W TPABWJ, HCKAXKAIOIMINE WX CMBICI, OECTOPSI0YHO U
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HCYBCPCHHO H3JIaracTt Marcpuruall; OTMCHAOTCA TAKUC HECAOCTATKH B ITOATOTOBKE, KOTOPLIC
SABIIAIOTCA CCPBE3HBIM IMPCHATCTBUCM K  YCIICHIHOMY  OBJIAJICHUIO IMOCJICIYIOIIUM
MaTepruaaIoM.



TecToBBIE 3a1aHUA
mo paszaeay 1. DJIeKTPOTeXHUKA

MeToanueckue peKOMeHIAIUH K TECTY

Tect cocraBien B 10 BapuaHTax, COAEpKUT 7 3aJaHUM; BKIIOYAET 3a/aHMUs,
HaIpaBJIeHHbIC HA TPOBEPKY TEOPETUUECKUX 3HAHUM U MPAKTUYECKUX YMEHHM.

Bpemst Ha MOATOTOBKY M BBIMOJHEHHUE TecTa: 45 MUHYT.

[Ipu npoBeieHnH TecTa IPOBEPSAIOTCS CIEYIONTUE YMEHUS U 3HAHUSA:

yMeHUs

- POU3BOJUTH PACUET NAPAMETPOB AIEKTPUUECKUX LIECTIEH;

3HAHUA

- METOJbI MPEOOPA30BAHMS IEKTPUUECKON IHEPTUU;

- CYITHOCTh (PM3UUECKHUX MPOIIECCOB, MPOUCXOAIINX B AICKTPUUECKUX U MATHUTHBIX
TeTIAX;

- IOPSZIOK pacyeTa uX MmapaMeTposB.

KonTtpomupyemsie komnerenuuu: OK 01, OK 02, IIK 1.1, I[IK 1.2, [IK 2.2, [IK 2.3

OT1BeThI

Bapuanr 3aganust
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Bapuanr 1
1.Kakoil 13 mpoBOJOB OJJMHAKOBOTO JUAMETPA U JJIMHBI CHIIbHEE HArpeBaeTCsd — MEIHbIN
WJIA CTaJIbHOM MPU OJTHOW U TOM K€ Cujie ToKa? Y IeJIbHOE COMPOTUBIICHUE MEIH -
1,7 - 10%0m'M, ctammu - 12 - 10 °0Om-m.
a) MeubIit
0) CranbHol
B) O6a npoBoAa HArpeBarOTCsi OJJUHAKOBO
2. CKOJIBKO HIECTHBOJIbTHBIX JIAMIIOYEK HEOOXOAUMO B3STh ISl €I0YHON THPIISHIBI, €CIIU
HamnpspbkeHue cetu 127B?
a)37mr. 6)21mT. B)40 mr.




3. OnpenenuTs CONPOTUBJIECHUE JIaMIIbl HAKAJIMBAHUS , €CIM HA Hell HanmucaHo 60 BT u
220 B

a)484OMm ©6)4860Om B)6840Om T1)8150Mm.

4. CxeMa COCTOUT U3 OJHOTO PE3UCTHBHOTO dJEMEHTA ¢ conporuBieHneM R=110 Om.
Hampsixenue Ha e€ 3axumax u= 220 - sin 314t. Onpenenute mokasaHusi amrnepMerpa u
BOJIbTMETPA.

a) [I=1A, U=220B

0) [=1,4A,U=156B

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

r) I=1A, U=156B

5. llems mepeMeHHOTO TOKA COACPIKUT JaMITy HakanuBanus. Kak u3amensercs mo ¢aze Tox
Y HanpspKEHWe B 3TOM 1enu?

a) Tok omepekaeT HanpsHKEHUE Ha yroJt /2

0) Hanpsokenue U Tok coBnaaarot 1o ¢asze

B) HampsbxeHue onepexaeT TOK Ha yrod /2.

6. CuMMeTpHUYHAasl Harpy3ka coeIMHEHa «3Be310i». JInneitHoe HanpsbkeHnue pasHo 380B.
Haiinure dasnoe HanpspkeHue?

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

7. N3meputenbHblil TpaHcpopMaTop TOKa uMeeT oOMOTKH ¢ yucioM BUTkoB 20 u 100.
Onpenenuts ero KodGPUIMEHT TpaHcHopMaluu.

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

Bapuant 2
. B kakux ciay4asx TpPUXOJUTHCA MNPUMEHATH MapajlieJbHOE COEAUHEHUE
KOHJEHCATOPOB?

a) Jiist momy4deHust O0JIbIINX €MKOCTEN

0) Jlns ymyuiieHus 3amnaca nNpoYHOCTH U30JISIIMKM KOHAEHCATOpa

B) i monydyeHus: Mainoi EMKOCTH.

2. IBa pesuctopa: Ri=4 OM, R,=6 OM coeauHEHBI TMOCIeI0BaTEILHO U BKJIIOUYCHBI B
ANEKTpUYECKYI0 ceTh. Ecnu HampspkeHue Ha pesuctope R, paBHo 12 B, To HampsikeHue
AIEKTPUYECKON CETH PaBHO:

a)20B 0)24B B)36B.

3. Onpenenuts Tok Is, MOAXOAANMEI K Y31y LENU IMOCTOSIHHOTO TOKA, €CJIM TOKH B BETBSX:
I] = —3A, Iz = 2A, I3 = 4A, I4 = -4A.

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

4. Tlonnas nmotpeOasiemas MOIIHOCTh Harpy3ku S = 240 kBA, a aktuBHast MolHOCTh P=
=150 xBt. Onpeaenure kodhPUIMeHT Harpy3Ku.

a) cos=0,625 6)cosp =1,6 B)cos ¢=10% r)cos =09

5. B xakux ciyyasx TOK B HyJIEBOM MpoBoJie paBeH 07

a) [Ipu cumMMeTpuyHOI Harpy3Ke

0) [Ipu HECUMMETPUYHON Harpys3Ke.

6. CuMMeTpuyHasi Harpys3ka COEIMHEHa «TpeyrojabHuKoM». [Ipu m3mepenuu ¢a3zHOro
TOKa aMmIiepMeTp nokaszai - 5 A. Uemy OyzieT paBeH TOK B TUHEHHOM TPOBOE?

a)SA 06)7,05A B)865 A r29A

7.'Y cunoBoro ogHodazHoro Tpanchopmaropa HOMUHAIBHOE HanpsokeHue Ha Bxoge 3000
B, Ha Beixone 500 B. Onpenenuts ko3ddumueHT Tpanchopmanuu.

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



Bapmuanr 3
1. Kak u3MeHuTCA HanpsKEHUE Ha BXOJHBIX 3aKMMaX JIEKTPUUECKOM LENU MOCTOSHHOTO
TOKa C aKTHBHBIM JIEMEHTOM, €CJIM MapajuieIbHO UCXOAHOMY 3JIEMEHTY BKIIIOUHUTH €IIE
OJIVH DJIEMEHT?
a) He usmenurcs 0) YMEHbIIUTCA  B) YBEIUUYUTCS
r) s oTBeTa HEOCTATOYHO JJAHHBIX
2. Tlo kakoMy 3aKOHY MOXHO  OINpPEIECIUTh KOJMYECTBO TEIJIOTHI, BBIACIAEMOE
IPOBOJTHUKOM C TOKOM?
a) 3akony Oma 0) 3akony Ammnepa B) 3akony Jlxoynsg-Jlenuna r) 3akony Kynona.
3. B oanexkTpuyeckoil CETH MNOCTOSSHHOIO TOKA HAMNPSIKEHHE HA 3a)KMMax HMCTOYHUKA
anexktposHeprun 52 B. Hampsbkenuwe Ha 3axkumax notpebutens 50 B. Onpenenuth
MOTEPIO HAMPSHKEHUS HA 3aKMMax B MPOIEHTaX.
a)l% 0)2% B)3% r)4 %
4. llenp mepeMEHHOrO0 TOKa COAEPKUT KOoHAeHcartop. Kak u3meHsercsa mo ¢asze TOK U
HaIpsKEHUE B ATOM Lenu?
a) Tok onepekaet HanpsHKEHUE Ha yroJi 7/2
0) Hanpsbxkenue u Tok coBnaaaroT mno daze
B) Hamnpspkenue omnepexaeT TOK Ha yroi m/2.
5. Kak u3BMEeHHUTCSI UHYKTUBHOE COTIPOTUBIICHUE C YBEIIMUYEHUEM YaCTOTHI?
a) He usmenurcs 0) YMEHbIIUTCS B) YBEIUYUTCH.
6. Jluneinbii TOKk paBeH - 5,8 A. Paccuumraiite ¢a3Hbli TOK, €CIM CHUMMETpUYHAs
Harpy3Ka COeIMHEHA «3BE30M».
a)8,12A ©06)I0A B)S58A T1)335A
7. OOMOTKH Tpex(PazHOTo reHepaTopa COEAMHEHBI «TPEYTOJbHUKOMY. CKOJIBKO TUHEHHBIX

MPOBOJIOB TOJAXOOUT K reHEepaTopy?
a)3 06)4 B2 1)6

Bapuanr 4
1. Kakoit u3 mpoBOJIOB OJMHAKOBOM JIJTMHBI U3 OJHOTO U TOTO K€ Marepuasia, HO pa3HOTO
MaMeTpa, CUIIbHEE HArPEBAETCS MTPU OJTHOM M TOM K€ TOKE?
a) O0a mpoBoJ1a HArPEeBAIOTCS OJIMHAKOBO
0) CuiibHEe HarpeBaeTcs MPOBO/I C OOJIBIINM TUAMETPOM
B) CuiibHEe HarpeBaeTcsi MpOBOJI C MEHBIIUM JUAMETPOM
2. Ompenenuth oOIEe COMPOTHBICHHE IEMA TPH MapaUIeIbHOM COSAMHEHUH 2-X
MOTpeOUTENEH, COMPOTUBIICHHE KOTOPHIX 10 50 OM?
a)1000m 6)500M B)250M 1)2,50M
3. DnekTpuyeckoe conpoTtuieHue yenoBeueckoro tena 3000 Om. Kakoit Tok mpoxoaut
yepes HEro, €CJIM YEJI0BEK HaXOAUTCs o HanpsbkeHuem 220 B?
a) 19 MA  0)73MA B)20MA r) 50 MA.
4. Tlpu moCIEenOBaTEIbHOM COCIMHEHUU PE3UCTOpPA, KATYIIKH WHIYKTUBHOCTH,
KOHJICHCATOpa OKa3ajoCh, YTO TOK OTCTAeT OT HAIpPsDKEHHS Ha HEKOTOphIH yroi. Urto
MOYKHO CKa3aTh O XapaKTepe Harpy3ku?
a) [IpeobiagaeT eMKOCTHOE COMTPOTUBIICHUE
0) [IpeobnagaeT MHAYKTUBHOE COMTPOTUBIICHUE
B) IIpeobnamaer akTHBHOE COMTPOTHUBIICHHE, & MHAYKTUBHOE M EMKOCTHOE PaBHEI.
5. CummeTpHuyHas Harpy3Kka CoeIMHEHa «TPEYroJIbHUKOMY. JIMHEelHOe HapsKEHHE paBHO
220B. Haiinute da3znoe HampsokeHue?
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a) 127B  6) 220B  B) 380B.

6. B Tpexdasnyio cerb c nuHeiHbIM HampspbkeHuem 380 B BkimouaroT TpexdazHblii
JBUTaTeNb, KaXaas U3 0OMOTOK KOToporo paccuutana Ha 220 B. Kak cinexyeTr coennHUTh
OOMOTKH J1BUraTesis?

a) TpeyroiabHIUKOM

0) 3Be3noit

B) JlBUraTenp Henb3s BKIIOYATh B 3Ty CETh

r) MOHO TpEyrojJbHUKOM, MOXKHO 3BE3/10H.

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

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

Bapuanr S
1. Kakoii cnioco0 coeAMHEHUsI HCTOUHUKOB MO3BOJISIET YBEJIMUUTH HANIPSIKEHUE?
a) IlocnengoBarenbHOE COEIMHEHUE
0) I[lapanmensHOE coeTUHEHUE
B) CMeIaHHoe COeIMHEHHE.
2. 1o mpoBOJIOYHON CHHUPAIIM, CONPOTUBIIEHHE KOTOPOM B HarperoM coctossHuu 50 Om,
TeueT ToK 2A. Kakoe KoJIMuecTBO TEIIIOTHI BBIACINT 3Ta CIUPAIIb 32 5 MUHYT?
a) 25 kIx 6) 60 klbxk  B) 7,5x]x.
3. DnekTpuueckoe conpotusiieHre denoBedyeckoro tema 5000 Om. Kakoit TOK mpoxoauT
yepes HEro, €CJIM YEJIO0BEK HaXOAUTCs o HanpsbkeHuem 220 B?
a)44 A 0)0,044A B)0,02A r) 0,2 A
4. Cxema COCTOUT M3 OJHOTO PE3UCTUBHOTO 3JIEMEHTa ¢ compoTtuBiieHHeM  R=50 Owm.
Hanpspkenue Ha e€ 3axumax u= 220 sin 628t. OnpegenuTe mokazaHusi aMIepMeTpa u
BOJIbTMETpA.
a)l =44 A, U=220B
0)I=44A, U=156B
B) [=3,12 A, U=220 B
r)1=3,12 A, U=156 B.
5. Llenb mepeMeHHOro TOKa COAEPKUT KATyIIKy MHIYKTUBHOCTU. Kak m3MeHsercs 1o
(daze TOK 1 HaNpsHKEHUE B ATOU 1enu?
a) Tok onepekaeT HanpsHKEHUE Ha yroJi /2
0) Hanmpspxkenue u Tok coBmaaaroT mo (daze
B) HampsikeHue onepexaeT TOK Ha yrod /2.
6. KakoBo cooTHomieHHe MeXay (a3HbIMU U JIMHEHMHBIMU HANpPSHKEHUSMU TPU
COEIMHEHHUHU MOTpeOUTENeH 3IEKTPOIHEPTUU «TPEYTOTLHUKOM).
a)Un=U¢dp 6)Un= 1,73-Ud 8B)Ud= 0,707 Unn.
7 . K ueMy npuBoIuT 0OpBIB BTOPUYHOM LienH TpaHchopmaTopa Toka?
a) K KopoTkoMy 3aMbIKaHUIO
0) K pexumy xonocrtoro xoaa
B) K moBbIllIeHUIO HANPsSHKEHUS
r) K monomxke tpancopmaropa
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Bapuanr 6
1. B anexkTpruyecKkyo Lemnb apauieIbHO BKIIOYEHBI JIBa PE3UCTOPA C COITPOTUBIIEHUEM
20 Om u 100 OM. Hanpsixenue Ha Bxoae 220 B. Onpenenure TOK Ha HEPA3BETBICHHOM
y4dacTKe.
a) 13,2 A 0) 0,075A B)7,2A r) ,L8A
2. B kakux ciyyasx [OpUXOJUTHCS TPUMEHSTH MapajuieIbHOE  COEIUHEHHUE
KOHJIEHCATOPOB?
a) Jlis monmydeHust O0JIBIINX €MKOCTEN
0) s ynyuineHus 3amaca NpoOYHOCTH U30JISAIUMU KOHAEHcaTopa
B) JlJ1 moy4yeHus: Majgo EMKOCTH.
3. MomHoCTh ABHUTaTeNlsl NocTossHHOro Toka 1,7 kBT. Ilone3Has MoIHOCTh, OTAaBacMas B
Harpy3ky, 1,5 kBt. Onpenenute KIIJ[ aBurarens.
a) 0,8 0) 0,75 B)0,7 r) 0,88
4. Kak u3MeHUTcs cABUT (Da3 MEXK]ly HANPSXKEHUEM U TOKOM Ha KaTYIIKe WHIYKTUBHOCTH,
eciu o0a e€ mapametpa (R u X)) 0THOBpEMEHHO yBeJIU4yaTcs B TpU pasza’?
a) YMEHBIINUTCS B JIBa pasza 0) YBenuuuTcs B J1Ba paza
B) He usmenurcs r') YMEHBIINUTCS B YETHIPE pasa.
5. Konnencatop emkocThio C TMOAKIIOUEH K MCTOYHUKY CHHYCOMJAIbHOTO TokKa. Kak
M3MEHUTCS TOK B KOHJICHCATOPE, €CIU YaCTOTy CUHYCOMJAIBHOTO TOKAa YMEHBIIUThH B 2
pasa.
a) YMeHbIIHTCS B 2 pa3a
0) YBenuuutcs B 2 paza
B) OCTaHeTCs HEM3MEHHOU
r) Tok B KOHJIEHCATOpE HE 3aBUCUT OT YACTOThl CUHYCOUIAJIBHOTO TOKA.
6. B cummerpuuHol TpexdaszHoii nenu JuHerHbii Tok 3 A. Paccunrtate (a3Hblil TOK, eciau
Harpy3Ka COeJIMHEHA «TPEYTOJIbHUKOM).
a)42A 06)1,73A B)519A T1)25A
7. Kakoil pexum paboThl TpaHcPopmaTopa IMO3BOJSET ONpeaeTuTh KOIhPUIUEHT
TpaHchopmarmn?

a) PexuM Harpysku 6) Pexxum xonocTtoro xoxa
B) PexuM KOpOTKOTO 3aMBbIKaHUS r) Hu oaun U3 nepeuncieHHBbIX.
Bapuanr 7

1. DnexkTpuyeckoe conmpoTuiieHue yeaoBeueckoro tena 3000 Om. Kakoit TOK mpoxoauT
yepes HEro, €CJIM YEJI0BEK HaXOAUTCs Mo HanpsbkeHueM 127 B?

a) l19MA  0) 126 MA  B)24 MA r) 42 MA.

2. B oanexkTpuyecKyr I1eNb IOCIEA0BAaTEIbHO BKJIIOYEHBI JBa PE3HCTOpa C
conporuieHueM 10 Om u 120 Om. Hampsixkenne Ha Bxone 220 B. Onpenenure TOK B
LIETIH.

a)24 A 0)1,2A B)O06A 1) 1,7A

3. Kak u3MeHUTCSd MHIYKTUBHOE CONPOTHUBIICHUE C YBEIUYEHUEM YaCTOTHI?

a) He msmenurcs ©0) YMEHbIIUTCS B) YBEIUUYUTCS.

4. Konnencarop eMkocTbt0 C MOAKIIOYEH K MCTOYHUKY CHHYCOHJAIBHOroO Toka. Kak
U3MEHUTCS TOK B KOHIEHCATOpE, €CIM YacTOTy CMHYCOWJAIbHOIO TOKAa YMEHBIIHUTH B 4
pasa.

a) YMeHsbIIMTCS B 4 pasa

0) YBenuuutcs B 4 pasza
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B) OCTaHeTCs HEM3MEHHOU

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

5. AMmuTyna cunycouianbHoro Hanpsbkenus 380 B, nauansHas daza = - 45°, gactora 50
I'n. 3anummuTe ypaBHEHHE MTHOBEHHOTO 3HAYEHUS 3TOTO HAIPSKECHHUSL.

a) u=380 - cos( - 45°t)

6) u=380 - sin (50t - 45°)

B) u=380 - sin (314t - 45°)

r) u=380 - cos (314t + 50°)

6. CumMmeTpuYHasi Harpys3ka COEIUHEHa «TpeyrojbHuKom». Ilpum u3amepenun QaszHoro
TOKa aMmIiepMeTp nokaszain -7 A. Uemy Oyzaer paBeH TOK B JUHEHHOM MPOBOAE?

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

7. Jlammibl HaKkanMBaHU ¢ HOMUHAJIBHBIM HampsbkeHueM 220 B BxirouaioT B TpexdaszHyto
ceTh ¢ HanpspkeHneM 220 B. OnpenenuTs cXxeMmy COeTMHEHHS JIAMIL.

a) TpexnpoBoaHoii 3Be310i  0) UeTbIpeXnpoBOAHOM 3B€3710i1  B) TpeyroJbHUKOM

Bapuant 8
1. Kakoe w©3 nNpUBEACHHBIX YTBEPKIECHUH HE COOTBETCTBYET IIOCIEAOBATEIBHOMY
COEIMHEHHIO 3JIEMEHTOB IIPU MIOCTOSIHHOM TOKE?
a) Tok BO Bcex 3JieMEHTax LEeNH OJUHAKOB.
0) HanpspkeHue Ha 3akMMax 1ENH paBHO CyMME HaIpsHDKEHUH Ha BCEX €T0 yYacTKOB.
B) HamnpsikeHue Ha Bcex 3J€MEHTAxX LIENHM OJUHAKOBO M PABHO IO BEJIMYHMHE BXOAHOMY
HaIIPSKEHUIO.
2. MomHocTs aBuraress noctosaaoro Toka 1,75 kBrt. Ilone3nas MOIITHOCTD, OT/IaBacMas
B Harpy3ky, 1,5 kBt. Onpenenure KII/[ nBurarens.
a) 0,8 0) 0,75 B)0,7 r) 0,85
3. JIBa wucrtouHmka wumeroT oauHakoBble OJIC W TOKHM, HO pas3Hble BHYTPEHHHE
conpoTtuBneHus. Kakoii u3 uctounukoB nmeet 6ospimii KITJ[?
a) KII/] u"CTOYHUKOB paBHBI.
0) cTOYHUK ¢ MEHBILIUM BHYTPEHHUM CONPOTHUBIICHUEM.
B) McTOYHMK C GOJIBIINM BHYTPEHHUM COMPOTUBIICHUEM.
4. HamnpsbkeHue Ha 3aXuUMax LENHA C PE3UCTUBHBIM 3JIEMEHTOM HM3MEHSETCS 10 3aKOHY:
u=220 sin (314t+50°). Onpenenute 3aKOH U3MEHEHMsI TOKa B 11enH, eciiu R=20 Owm.
a)i=11sin314t 6) 1= 11 sin (314t + 50°)
B)1=7,9sin (314t +50°) r)i=7,9 sin 314t
5. Jlunelinblil TOK paBeH -5,2 A. PaccunTaiite (ha3Hblil TOK, €Clii CHMMETpUYHAsl Harpy3Ka
COE€IMHEHA «3BE30MN».
a)52A 06)9A B)3A 1)25A
6. B Tpexdaznyto cerb c nuHelHbIM HamnpsbkeHuem 380 B BkimodaroT TpexdaszHbli
JIBUTATelb, KaXKJ1as U3 0OMOTOK KoToporo paccuntana Ha 220 B. Kak cienyer coenMHUTH
0OMOTKH JBHUTATEIA?
a) TpeyronbHukoMm 0) 3Be3noi
B) JIBUTaTeENIb HENB3S BKIIIOYATh B 3Ty CETh
r) MOHO TpEyroJbHUKOM, MOXKHO 3BE30M.
7. Tpanchopmarop wumeer oOMoTKH c uuciom BUTKOB 200 u 450. Ompenenuth €ro
ko3¢ duLmeHT TpaHchopManuu.
a) 2,25 6) 0,44 B) 650 r) 250
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Bapuanr 9
1. Tlo kakoMy 3aKOHYy MOXHO  OINpPEAEIHUTh KOJMYECTBO TEIUIOTHI, BBLACISAEMOE
IPOBOJJHUKOM C TOKOM?
a) 3akony Oma  0) 3akoHy Amnepa  B) 3akoHy J[xoyns-Jlenna 1) 3akony Kynona.
2. Omnpenenuth oOlIee COMPOTUBICHUE IIENU NpPHU MMApPaUIETbHOM COCIUHEHHH 2-X
norpeduTene, conpoTuBiieHne KOTOpbIX 1Mo 200 Om?
a)2000m ©6)500m B)1000OM 1)400 Om
3. MoiHoCTh aBHUraresst NocTossHHoro Toka 2 kBT. [lone3nas MoniHOCTh, OT/IaBaeMasi B
Harpysky, 1,75 kBt. Onpenenure KIIJ[ nBuraresns.
a) 0,8 0) 0,75 B)0,7 r) 0,875
4. Karymka ¢ HHIYKTMBHOCTBIO L MOAKIIOYEHA K HCTOYHHUKY CHHYCOMJAIBHOIO
HarnpspkeHusl. Kak M3MEeHUTCS TOK B KaTyIIKE, €CJIM YacTOTa MCTOYHHUKA YBEJIMYUTCA B 5
paza?
a) YMeHbIuTCs B 5 pa3
0) YBenuuutcs B 5 pa3
B) YMeHbIuTCSA B 25 pas
r) He usmenurcs
5. O6moTKH Tpex(a3HOro reHepaTopa COeAMHEHbI «TPEYTOIbHUKOM». CKOIBKO JTUHEHHBIX
IIPOBOJIOB IOJAXOJUT K FeHepaTopy?
a)3 0)4 B)2 1)6.
6. CuMMeTpUYHAas Harpy3Ka COEIMHEHA «TPEYroJIbHUKOMY. JINHENHOE HANIPS)KEHUE PABHO
220B. Haiingute (a3Hoe HanpsikeHUe?
A)127B 0) 220 B B) 380 B.
7. JluneiHsli TOK paBeH - 7 A. PaccuuTaiite Qa3Hblil TOK, €CIM CUMMETPUYHASI Harpy3Ka

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

Bapuant 10
1. B anexTpuyeckyro Lenb NapajuieabHO BKIKOYEHBI JBA PE3UCTOPA C CONPOTUBICHUEM
100 Om u 10 Om. Hanpspkenue Ha Bxone 220 B. Onpenenure TOK Ha HEpa3BETBICHHOM
YYacTKe.
a)0,5A 0)24A BB)0.04A 1) 2A
2. Kak U3MEHUTCS HallpSKEHUE Ha BXOJHBIX 3aKMMaxX 3JIEKTPUUYECKOM LENHU OCTOSHHOTO
TOKa C aKTHBHBIM JIEMEHTOM, €CJIM MAapajuIeIbHO HCXOJHOMY 3JIEMEHTY BKIIIOUWTH €IIE
OJIVH DJIEMEHT?
a) He usmenurcs 0) YMeHbIIUTCA  B) YBEIUUYUTCS
r) /{15 oTBeTa HEAOCTATOYHO JJAHHBIX
3. B anektpuyeckod cxeme JBa PE3MCTUBHBIX 3JIEMEHTA COCIUHEHBI MOCIIEI0BATENBHO.
Uemy paBHO HampsbkeHHe Ha BxoJe rpu cuie Toka 0,4 A, eciim R; = 10 Om; Ry =90 Om?
a)3,6B 6)0,004B B)4B r) 40B
4. VYkaxute mapaMeTp IEPEMEHHOI0 TOKa, OT KOTOPOTO 3aBUCUT WHIYKTUBHOE
CONPOTUBJIEHUE KATYILKH.
a) JlelicTByroliee 3HaYEHHE TOKA
0) Hauanphas ¢aza Toka
B) [lepnon nepemeHHOro ToKa
r) MakcumanbHOE 3HAY€HHUE TOKA.
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5. B tpexdaznyo cerb ¢ auHeHbIM Hampspkenuem 380 B BkiouaroT TpexdaszHblii
JIBUTATENb, KaXaasi u3 00MOTOK KOToporo paccuntana Ha 220 B. Kak crnenyer coenuHuTh
0OMOTKHM JIBUratTes?

a) TpeyronbHukoM  0) 3Be3noi

B) JIBUTaTenp HeIb3s BKIIOYATh B ATy CETh

r) MOXHO TPEyroJIbHUKOM, MOKHO 3B€3701

6. OOMOTKM Tpex(a3HOro TeHepaTopa COEAUHEHBI «3Be370i». CKOJbKO JMHEHHBIX
IPOBOJIOB TOJXOJUT K reHepaTopy?

a)3 06)4 B2 1)6.

7. Cuna Toka B mepBHYHON 00MOTKE TpaHchopmaropa - 0,25A, BO BTOpUYHON OOMOTKE -
0,5A. Onpenenuts ero koddduiueHT Tpanchopmaiuu.

a)2 06)0,125 B)O0,5 r) 1,25

Kputepumn onenku:

3a KaXpli IPaBUJIbHBINA OTBET, HauncseTcs 1 6ai.

«5» - mpaBuabHO BhITIOTHEHO 91 — 100% 3ananutii (7 6annoB);
«4y - mpaBuIBHO BhITIONHEHO 71 — 90% 3amanuii (6 6aioB);
«3» - mpaBuIBHO BITIOHEHO 51 — 70% 3ananuii (4-5 6aioB);
«2» - IpaBUJIBLHO BBITIOTHEHO MeHee 51% 3amanuii (0-3 GamioB).
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o paszaeay 2. JIeKTPOHUKA

MeToanyecKkue peKOMeHIAUH K TECTy

Tect cocraBaeH B 2 BapuaHTax, coAepkHUT 12 3amanuil. BapuaHTsl pabOTHI
PaBHOLICHHBI.
Bpems Ha moAroTOBKY M BBINOJIHEHUE TecTa: 30 MUHYT.

Kontpomupyemsie komnerenunu: OK 01, OK 02, [IK 1.1, IIK 1.2, IIK 2.2, [IK 2.3

OT1BeTnI
3ananus 1,2 3|4 |56 |7 |89 10 11 12
Bapuant Nel a|lr | B|O0O|0O60|B|O|T|O r 0 r

Bapuant Ne2 B| O|B|O|a|B|O|T|O r B r
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Bapuant Nel
1. CkonbKO p-n MEepPEX00B COIEPKUT MOTYITPOBOTHUKOBBIN T10A?
a) Onun
0) /IBa
B) Tpu
r) YeTsipe
2. Kakyto poJib B 3JIEKTPOHHBIX CXEMaX BBITIOJIHAET BapuKam?
a) ConpoTuBneHus
0) Kiroua
B) UHnyKTUBHOCTH
r) EMkoctu
3. YKaxuTe MoJIpHOCTh HAMPSLKEHUS HA SMUTTEPE U KOJUIEKTOPE TPAH3UCTOpa TUIIA P-N-
p.
a) Ilmroc, maroc
0) Munyc, miroc
B) [lnroc, munyc
r) Munyc, MuHyc
4. Kak Ha3bpIBalOT LIEHTPAJIbHYIO 00J1acTh B [10JIEBOM TPpaH3UCTOPE?
a) Ctox
0) Kanan
B) HUcToxk
r) Pyueit
5. B momneBbIX TPaH3UCTOPAX IJIEMEHT, OT KOTOPOTO ABMXKYTCS 3apsi/ibl, HA3bIBACTCHL. . .
a) Ctok
0) HUctok
B) 3aTBOp
r) Kanain ¢ BbICOKOM MPOBOJUMOCTBIO
6. CKOJIBKO p-n MIEPEXOA0B COAEPKHUT TUPUCTOP?
a) Onun
0) [Ba
B) Tpu
r) YUetsipe
7. DnexTpoasl HOTOPE3UCTOPA BHIOIHEHBI U3 ...
a) Menu
0) Ilnatuns
B) XKeneza
r) Cepebpa
8. J171s1 BRIIpSAMIICHHS IEPEMEHHOTO HAPSHKEHUST IPUMEHSIOT . . .
a) OgHoda3Hble BBIMPSIMUTEIN
0) MHoro(da3zHbie BBIIPIMUTETU
B) MOCTOBBIC BBEITIPSIMUTEITH
r) Bce nepeuncnennbie
9. U3 kakux 371€MEHTOB MOYKHO COCTABHUThH CTIKHUBAIONINE (DUITHTPHI?
a) 13 pe3ucropos
6) U3 kongeHcaropos
B) U3 kaTyIek MHIyKTUBHOCTH
r) U3 Bcex BhIlIENepeYNCIIEHHBIX TPUOOPOB
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10. Kakum 00pa3om 37€MEHTHI HHTETPATbHOM MUKPOCXEMBbI COETMHAIOT MEXIY CO00i?
a) HanblieHueMm 3010ThIX WM AIFOMUHUEBBIX JOPOXKEK YEPE3 OKHA B MACKE

0) Ilaiikoii 1a3epHBIM JTy4OM

B) TepmokoMIipeccueit

r) Bcemu nepeurcineHHbIME cioco6amMu

11. K xakoi1 cTeneHn NHTErpallud OTHOCATCS HHTErPAJIbHBIE MUKPOCXEMBI, COAEPKAIINE
500 1OruYecKux 3JIEMEHTOB?

a) K manoi

0) K cpenneit

B) K BbICOKOH

r) K cBepxBbIcOKOH

12. Kakue HanpaBiieHHs] XapaKTEePHBI JJIs1 COBEPILIEHCTBOBAHUS 3JIEMEHTHOM 0a3bl
AIEKTPOHUKHU?

a) IloBbIIeHne HAACKHOCTH

0) CHkeHHe NoTpeOIeHUS MOIIHOCTH

B) MuHuatopuzaus

r) Bce nepeuncnennele
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Bapuant Ne2
1. Kakue quoapl IpUMEHSIOT JUTsI BRIPSMIICHUS TEPEMEHHOTO TOKa?
a) [TnockocTHbIe
0) Toueunsie
B) Te u npyrue
r) Hukakue
2. CKOJIBKO p-n MEPEeX0JI0B y MOIYNPOBOAHUKOBOTO TpaH3UCTOpa?
a) Onun
0) /IBa
B) Tpu
r) Uetsipe
3. Kak Ha3bIBAIOT CpeIHUI CIOW y OUIOISPHBIX TPAH3UCTOPOB?
a) Ctok
0) HUctok
B) baza
r) Komnexrop
4. YKaXuTe MOJSIPHOCTh HAIPSIKEHUS HA SMUTTEPE U KOJUIEKTOPE TPaH3UCTOpA TUIIA N-P-
n.
a) Ilmroc, mtoc
6) Munyc, mitoc
B) [lnroc, munyc
r) Munyc, MuHyc
5. B momneBbIX TPaH3UCTOPAX IIIEMEHT, K KOTOPOMY JIBUXKYTCS 3aps/bl, HA3bIBACTCH. ..
a) Ctok
0) HUctok
B) 3aTBOp
r) Kanai ¢ BbICOKOI MPOBOJUMOCTBIO
6. Uto siBnsieTCsl KaToA0M BaKyyMHOT0 (hoTo3JIeMeHTa?
a) HukennHoBas mpoBoJIOKa
0) [Inenka U3 MOTYMPOBOAHUKOBOTO MaTepHraia
B) TOHKUH CJIOU MIEIOYHO3EMETHLHOTO METaIIa
7. Kakumu cBOOOAHBIMU HOCUTEISIMHU 3aps0B 00YyCI0BJICH TOK B (poTopesucTope?
a) piprkamu
0) DnekTpoHaMu
B) [Iporonamu
r) Heiitponamu
8. YmpaBisiembie BHIPSMUTEH BBITIONHSIOTCS Ha 0ase. ..
a) Jlnomos
0) [ToneBbIX TPaH3UCTOPOB
B) bUmnonspHeIX TpaH3UCTOPOB
r) Tupucrtopos
9. DneKTpOHHBIE YCTPOICTBA, TPeoOpa3yolIre NOCTOSIHHOE HAPSXKEHUE B IIEPEMEHHOE
HaIpsHKECHUE, HA3bIBAIOTCS. ..
a) Bemmpsamurensamu
6) Wusepropamu
B) CtabuiuTpoHaMu
r) @unpTpamu
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10. Kakre 0coOeHHOCTH XapaKTepHBI KakK AJIsl MaJbIX HHTErpanbHbIX MukpocxeM (MHUC),
TaK U JJi OOJBIINX UHTETpaNbHBIX MUKpocxeM (BUC)?

a) MUHUaTIOPHOCTh

0) CokpallleHre BHyTPEHHUX COETMHUTENbHBIX TUHUN

B) KommnekcHas TexHosorus

r) Bce nepeuncnensele

11. K xakoii cTeneHn HHTErpali OTHOCATCS. HHTETPaJIbHbIE MUKPOCXEMBI, COZIEpKALLIE
1500 nornyeckunx 37€MEHTOB?

a) K manoi

0) K cpenneit

B) K BbICOKOH

r) K cBepxBbIcOKOM

12. ®ynkuroHaneHeI 010k OBM, npeaHazHayeHHBbIN 11l XpaHEHUsT OCHOBHOI'O MacCHBa
uH(pOpManuu, Ha3bIBAETCA. . .

a) OnepaTUBHOE 3alIOMHUHAIOIIEE YCTPOUCTBO

0) yCTpOICTBO yIpaBiICHUS

B) apu(pMETUYECKOE YCTPOMCTBO

I') BHELIHEE 3allOMUHAIOLIEE YCTPOHCTBO

Kpurepumn ounenkmu:

3a KaXX/IbI{ IPABUIIBHBIN OTBET, HauUKciseTcs 1 6ani.

«5» - mpaBuIbHO BhIMOIHEHO 91 — 100% 3amanuii (11-12 6amios);
«4y - mpaBuILHO BITIONHEHO 71 — 90% 3ananuii (9-10 Gamios);
«3» - mpaBUIBHO BbITIOHEHO 51 — 70% 3ananuii (7-8 OannoB);
«2» - IpaBUJILHO BhITIOTHEHO MeHee 51% 3aganuii (0-6 6amion).
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NHcTpyKIIMOHHBIE KAPTHI
JJIS1 IPOBeIeHUs1 JIaDOPaTOPHBIX padoT

JlabopaTopHnasi padora Nel
IIpoBepka CBOMCTB JIEKTPUUYECKOM LENH € MOCJIeI0BATEIbHBIM U MapPa/JIeJIbHbIM
COeIMHEHNEM Pe3UCTOPOB

Heab: nccienoBaTh paboTy JAEKTPUUECKOH LIETIH MIPU MTOCIEI0BATEIILHOM U
apaJJIeIbHOM COEAMHEHUU PE3UCTOPOB.

IIpuGops! u 06opynoBanue:

1. Habop MynbTUMETPOB B KAUECTBE aMIIEPMETPA U BOJIBTMETPA

2. Ha6op pe3uctopos (compotuBieHuit): R; = 100 Om, R, =220 OMm, R3 =470 Om
3. Ucrounuk Hanpstxenus: U =15 B

4. CoenMHUTEIBHBIE TPOBO/IA.

L. IHocnenoBarTesbHOE COeIUHEHHUE PE3UCTOPOB
1. O0mue cBenennst
Ecnu pesuctopel wiu J100ble JIpyrMe HArpy3Kd COEIMHEHBI MOCIIEN0BATEIHHO
(puc.1), Mo HUM TPOXOAUT OJUH U TOT KE TOK. BenmuumHa Toka ompenessieTcs
npwioxkeHHbIM HanpsbkeHueM U u cymmapasiM conpotuBiienneM XR: I=U/XR, raoe
2R =R1+ R2+Ra.

11 R1 R2 R3
- O I ] I 1 I ]
1 | 1 | 1 |
UR1 UR2 UR3
u p AT
O
Puc.1

Ha xkaxnapiii OTOENnbHBIM PE3UCTOP MPU ITOM MNPUXOAUTCS HEKOTOPOE YACTUYHOE
HanpspkeHre. CyMMa 4YacTUYHBIX HANpsDKEHWM paBHA TMOJHOMY  MPUIOKEHHOMY
HanpspkeHuto: I'Ri1 + 'R + I'R3 = U

2. IlpakTn4eckasi 4acThb
3aganue
W3mepsis TOKM W HampsokeHHs, yOeauTech, 4TO TOK OJMHAKOB B JIIOOOM TOUKe
IIOCJIEAOBATEIPHON LENA M YTO CyMMa YaCTUYHBIX HAIPSOKEHWW paBHA HAIIPSOHKEHHIO,
IIPUJIOKEHHOMY KO BCEH LIETIU.

IMopsinok BoINoJIHEeHHsI PpadOTHI
e (CobOepure 1eMb COTVIACHO cXeMme (puc.2), TMOOYEepEeIHO BKIIOYAS aMIepMeETp
(mynsTUMeTp) Mexay Toukamu paspeiBa A — B, C — D, E — F u G — H, usmepbTe TOKH
BJIOJIb BCEU MOCJICIOBATEILHOU IIETIN.
e 3areM HM3MEPbTE YaCTUYHBIE HANpPSDKEHUs (MaJCHHsI HANpPSOHKEHUs) MEXKIY TOUYKaMHu
B-C,D-E, F - G, a takxke nosiHoe HanpspkeHue 1enu mexay toukamu B — G. Bee
M3MEPCHHBIC BEJTMYMHBI 3aHECUTE B Ta0. 1.
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1O -
Q

Puc.?
Tabnuya 1
Tok, MA IMagenus nanpsixenusi, B Hoanoe
Hanpsi:kenue, B
Touku nenu Touku nenu Touku nenu
A-B | C-D E-F H-G B-C D-E F-G B-G
BriBoOx:

KonTpouabHbIil Bonpoc:
KakoBbI maieHns1 HanpsHKEHUsI IO OTHOLIEHUIO K CONTPOTHUBIIEHUSAM

COOTBCTCTBYIOIIIHUX pGBI/ICTOpOB?

II. TlapasienbHOe coeAMHEHHE PE3UCTOPOB
1. O0mue cBegeHust
Ecim pe3ucTops! niu mo0bIe ApyTrue Harpy3Kd COSTUHEHBI MapajljiesIbHO (pHcC.3), Bce
oHM HaxoaaTcs 1moa oauHakoBbIM HarnpspkeHHeM: U = Uri = Ugrz = Urs

=1

+ O

Puc.3
B kaxnoii BETBU LENH MPOTEKAET CBOM TOK. CyMMma BCEX TOKOB BETBEM paBHA TOKY
Ha HEpPa3BETBIEHHOM yyacTke dnekTpudyeckon nenu: 21 =11 + I> + Is.
BennunHa TOKa BETBU 3aBUCUT OT IIPUIJIOKEHHOTO HAIIPSKEHUSI U COTIPOTUBIICHUS

JTaHHOU BETBHU:

ILi=U/Ri; LL=U/Rz; Iz:=U/Ra.
Tok B HEpa3BETBJICHHON YacTH IEMH 3aBUCUT OT MPUIOKECHHOTO HANPSHKECHUS H
obmero conporusnenus nenu: Xl =U/R.

J11st BBIYUCIICHUS OOIIETO COMPOTUBIICHUS IIENH CITYKUT hopmyra:
R=1/1/R1+ 1/Rz2+ 1/R3).

JIns nenu ¢ AByMs apaJuieIbHO COEAMHEHHBIMU PE3UCTOPAMM:
R =R R/ (R1 + R2).
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2. IlpakTH4yeckas 4acThb
3agaHue
W3mepsis HanpsKeHUsT U TOKM, YOEAMTECh, UTO HANpPSDKEHUE, MPUKIAIbIBAEMOE K
KaX/J0My pE3UCTOpPY, OJMHAKOBO M 4YTO CyYMMa TOKOB BETBEW paBHa  TOKY Ha
HEPa3BETBIEHHOM Y4YacTKE LIETIH.

Iopsiaok BeINOJTHEHUS] PadOTHI.
e CoOepurte 11eMb COrIACHO cxeme (puc.4) U moAaTe MOCTOSTHHOE HANPSKEHNE
15 B na ee Bxon.
e [loouepeaHo BKiIOYask MyJbTUMETP B pa3pbiBbl MexAy ToukamMmu A - B, C-D, E - F,
G -Hu L - K, u3sMepbTe TOKM B COOTBETCTBYIOIINX BETBSIX.
e 3areM u3MepbTe HanpskeHus Ha pesuctopax Ri, Rz, u Rs(Mexny roukamu D - K,
F-K H-K).
e 3aHecuTe U3MEPEHHbIC BEJINYMHBI B Ta0J.2.

+ 3|
——< )—"*O*O

A B Iy } I2 { 13 *
T ]
CD U= 10B D F H
R1 R2 R3
100 Om 220 Om 470 Om
! [ ]
—O—=—20 e .
Tz L K
Puc. 4
Tabnuya 2
Hanpsikenus, B Toxku BeTBed, MA IToHBIN TOK LENH,
MA
Touku n3mepeHus Touku n3mepenus Touku n3mepenus
D - K (Ur1) | F-K (Ur2) H-K C-D| E-F | G-H A-B L-K
(Urs)

BeiBOa:

KoHTpoJibHBIE BONIPOCHI:

I. KakoBo m1ONMHOE CONPOTUBICHUE MENMU C MAPAICTbHBIM COCAUHEHUEM
pe3ucTopoB?

2. KakoBbI TOKM BETBEH IO OTHOLIEHUIO K CONTPOTUBIICHUSIM 3TUX BETBEU?
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JlabopaTtopHasi paGoTa Ne2
Omnpenenenue norepu HanpsikeHus B nposoaax u KII/I imHum 31ekTponepenayu

Heanb: HayunuThCa onpenensiTh KOdOPUIIMEHT MOJIE3HOTO JEHCTBUS IIEKTPUIECKOM
Henu.

IIpudopsl n 060pya0BaHKE:

1. HaGop MyIbTUMETPOB B Ka4eCTBE aMIIEPMETPA U BOJIBTMETPA

2. HaGop pesuctopos (conportusienuii): Ry =22 Om, R, =22 Om, R3 =150 Om

3. Ucrounuk Hanpsioxenus: U =15 B

4. HaGop coequHUTENbHBIX IPOBOOB.

1. O01me cBegeHu
OTtHouIeHUE omoasaemoil (6b1xX00HOI) MOIHOCTU (WJIM SHEPIUHU) K MOIIHOCTU (WK
SHEPIrUu) HO0BOOUMOI (6X00HOI) €CTh MEpa KadyecTBa Ipoilecca mpeoOpa3oBaHusi. ITO
OTHOULIEHUE, HA3bIBAEMOE K0IPdunyuenmom none3noz2o oeicmeus, onpeensiercs Tak:
N =Psux/ Pex; M= Wsex / Wakx.
[TockoJsibKy BBIXOJHAs MOIIHOCTH (PHEpPrus) M3-3a MOTEPb MEHBIIE, YeM BXOJHas,
ko3 unment nosuesnoro aerctus (KIIJ[) Bcerna mensine 1.

2. IIpakTnyeckas 4acTb
3ananue
Omnpenenute KIIJI npocroit pe3uctuBHOM 1ienu (puc.l) myrem u3MepeHus Toka u
HaINpsHKCHUS.

C)  u=1sB 3 U D1500"" 3

IHopsinok BeINoJIHEeHHsI PAadOTHI

e CoOepute uenb cornacHo cxeme (puc.l). Pesuctoper R1 u Rz umutupyror norepu B
JIMHUHM 3JIEKTPOIEepeIayuu.

e MomHocTts Pex, MoABOAMMYIO K BXOJHBIM 3aKUMaM JUHUKA 1 — 2, U MOIIHOCTH Pghix,
OTBOJAMMYIO OT BBIXOAHBIX 3aXKUMOB 3 — 4, cleayeT HalTu, u3Mepsss TOK U
HapsDKEHHE.

e [lo u3MepeHHbIM BeIMYMHAM TOKAa M HANPSXKEHUS HAWJIUTE MOIIHOCTb, HCIOJb3YS
dopmyny P = U -1, a 3arem onpenenute KII/] no popmyue:

N = Perix/ PBx.
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MouHoCTh, TOABOAUMAS K JINHUU Kosddunment nonesnoro aeicTBust
1=
U= N = Peoix / Pex=
Pex=U 1=

MoIHOCTh, OTBOAUMAs OT JIMHUU Kosddunuent nonesnoro aeicrsus B %
I=
U= N = (Perix/ Ppx) -100% =
Perix=U-1=

BriBona:

KoHTpoJibHBbIE BONPOCHI:

1. MexaHnyeckast MOIIHOCTb 3JIEKTPOIBUTATENS IOCTOSHHOIO TOKa 8,5 kBT npu
HanpspkeHuu 220 B, KII/T 85%. Onpenenure 31€KTpUYECKY0 MOIIHOCTD U TOK
JBUTATEIIA.

2. DnekTpuyeckas Iedb MOIMHOCTHIO S5 KBT npu Hanpspkenun 220 B noakmoyeHa K
reseparopy ¢ BHyTpeHHUM conpotusiieHueM 0,22 Om. Onpenenure 3/C n KII/]
reHeparopa.
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JlabopaTtopnas paGora Ne3
HccaenoBanue nenu nepeMeHHOro TOKa € MOCJIeI0BATEIbHbIM COeAUHEHHEM
pe3ucTopa U KOHAeHCAaTopa

Heanb: uccnenoBark paboOTy 2IEKTPUUYECKON IIENU IEPEMEHHOTO (CUHYCOUIAIBHOTO)
TOKA C EMKOCTBIO.

IIpudopsl n 060pya0BaHKE:

1. UcTouHuMK epeMEeHHOro ToKa OT 0JIOKa FreHepaTOPOB HANPSIKEHUIM

2. HaGop MyIbTUMETPOB B Ka4eCTBE aMIlepMeTpa U BOJIbTMETpa

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

4. HaGop coequHUTENbHBIX IPOBOOB.

1. O0umue cBeeHust
Korma K KOHIEGHCATOPY IPHIIOKEHO CHUHYCOMAAJABHOE  HANPSIKCHUE, OH
TIEPUOIUUECKH 3aPKACTCA M pa3pshkaeTcsa. BBy IEPEMEHHOTO XapakTepa HANpsKEHUs
IIEPUOIUYECKY MEHIETC TaKXKe HONSPHOCT 3apsaaa KOHaeHcartopa. TOK B KOHIEHCATOPE
ic JoCTHraeT CBOEro aMIUIMTYIHOrO 3HAYEHHUS KaXIbIA pa3, KOTJa HanpsDKEHHE Uc Ha
HEM IPOXOAUT uepe3 Hyib (puc. 1). Takum 00pa3oM, TOK ic oOIepexaeT HaIpsHKEHHE UC
Ha 90°. ®a30Bblii CABUL: Wy - i = -90°.

ue A

Puc.1
PeakTHBHOE CONPOTHBJIEHHE KOHIEHCATOPA

Konzgencarop B menu CHHYCOMAAIBLHOTO TOKA OKa3bIBA€T TOKOOTPAHMYMBAIOIIUI
a¢deKT, KOTOpbIii BbI3BaH BCTPEUYHBIM JCHCTBHEM HAMNPSHKEHUS MPH W3MEHEHUU 3HaKa
3apsga. OTOT TOKOOTpAaHMYMBAKOIIUKA 3(P(EKT NPUHATO BBIPAXKATh KAaK eMKOCHHOE
peakmuenoe conpomuenenue Xc. BennunmHa eMKOCTHOrO CONpOTUBICHUS Xc 3aBUCHUT
OT BEJIMYMHBI EMKOCTH KOHJIEHCATOpa, M YacTOThl MNPUIOKEHHOTO HAIMPSIKEHUS
NEPEMEHHOTO Toka. B ciydae cunycounanbHoro Hampspkenus umeem: Xc = 1/(0C) =1/
(2nfC), rne: Xc - peakTUBHOE €MKOCTHOE cornpoTusiienne, C - eMKOCTh KOHAEHCATOpa, M
= 2xtf - yriioBas 4acToTa CHHYCOUJAIBHOTO HANPsKEHUS (TOKA).

Korna u3BecTHbI IeHCTBYOIINE 3HAYSHUS TOKA B KOHACHCATOPE U TaICHUS
HANPsDKEHUS Ha HEM OT 9TOTO TOKa, PEaKTHBHOE EMKOCTHOE COTPOTHUBIIEHUE MOYKHO
BbIYMCIUTH 110 3akoHYy OMa: Xc = Ucm/Icm , Xc = Uc/Ic.

EMKOCTHOMY CONPOTHBIICHUIO YAaCTO MPUCBAUBAIOT 3HAK «-» B OTJIUYUE OT
MHAYKTUBHOT'O COTIPOTUBIICHUS, KOTOPOMY NPUIUCHIBAIOT 3HAK «1.

2. IIpakTn4eckasi 4acThb
3aganue
[ToctpoiiTe Trpaduk 3aBUCUMOCTH EMKOCTHOTO CONPOTHUBJICHHUS OT YaCTOTHI
NepEMEHHOTO TokKa. JIJis  3TOro  OmpeaesiuTe  COOTBETCTBYIOIIME PEaKTHUBHBIC
conpotusieHus no opmynam: Xc = 1/2nfC) u Xc= Uc/Ic.
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Iopsinok BbINOJIHEeHHS PadOThI
Cobepure 1ens o cxeme (puc. 2).
CornacHo cxeme (puc.2), ycTaHOBUTE cUHycouaanbHoe Hanpsbkenne U = 5B u
f = 1x['11 Ha BBIXOJIE PETYIUPYEMOTO UCTOYHHUKA, 3aTEM MPUCOCTUHUTE UCTOUYHUK K
BXOJIHBIM 32’KMMaM IIETIH.
N3mepbTe neiicTByONME 3HAUCHUST HAMIPSHKEHUS U CUJThI TOKA MPU YKa3aHHBIX
yactoTax nepemenHoro toka (1 xI'u, 0,8 kI'u, 0,6xl'1, 0,4 xI'm).
[ToBTOpUTE ONBIT C KOHAEHCAaTOpaMu eMKOCThI0 C,=0,47 MK® u C3=0,22 MxD.
Boluucnute peakTUBHbIE €MKOCTHBIE COMPOTUBIIEHUS MO (POpMyIIaMm:
Xc = U2nfC), Xc=Uc/Ic. CpaBHute pe3yabTarhl.

%%o
iC |
U=5B - C
1 kMY T 1 MKD

Puc. 2
e Pe3ynbpTaThl U3MEPEHUH U BBIYMCIECHUN 3aHECUTE B TaOJHILY.
f, xI'y 1 0,8 0,6 0,4
U,B 1,0 Mx®
U,B 0,47 Mx®
U,B 0,22 Mk®
LA 1,0 Mx®
LA 0,47 Mx®
LA 0,22 Mx®
Xc= 1,0 Mx®
U/1, Om 0,47 Mx®
0,22 Mxk®
Xc= 1,0 Mx®
1/(0C), Om 0,47 Mmx®D
0,22 Mxk®

e [lepenecure BenuunHbl Xc Ha rpaduk (puc.3.) 11t OCTpoeHUs KpUBO Xc =

f(f).

27




kOMm Xo

1,8

1,6

1,4

1,2

1,0

0,8

0,6

0,4

0,2

0 0,2 0,4 0,6 0,8 Ky

Puc.3

BoiBOa:

KoHTpobHbIE BONIPOCHI:

1. Kak u3MEHHMTCA €MKOCTHOE COMPOTHUBJICHUE MPU YBEIWUYCHUHU YaCTOTHI B 2 pasa,
€CJIM OCTaJIbHBIE TTapaMeTPhbl HE MEHSIOTCSA?

2. Kak u3MEHHUTCS EMKOCTHOE COMPOTUBIICHUE MPU YMEHBIICHUU €MKOCTH B 3 pasa,
€CJIA OCTAJIbHBIE TTApaAMETPhI HE MEHSFOTCS?
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JlabopaTtopHasi paGoTa Ne4
HccanenoBanue nenu nepeMeHHOro TOKA € MapauieJbHbIM COeJMHEHHEeM KaTylIKH
MHAYKTHBHOCTH ¥ KOH/EHCATOpPa

Hean: uccnenoBatk padboOTy IEKTPUUYECKOMN 1IENTU TIPU PE30HAHCE TOKOB.
IIpudopsl n 060pya0BaHKE:

1. UcTouHuK epeMeHHOro ToKa OT 0JIOKa reHepaTOPOB HANPSIKEHUIM

2. HaGop MyIbTUMETPOB B Ka4ECTBE aMIIEPMETPOB U BOJIBTMETPA

3. Karymika nuaayktuBHoctd: W= 300 BUTKOB

4. Konnencarop: C= Imx®

5. HabGop coenMHHUTENbHBIX IPOBOJIOB.

1. O01me cBegeHUA
B napamnenbHOM pe30HAHCHOM KOHType (puc.l,a) akTHBHas NPOBOJAMMOCTb HE
3aBUCUT OT YacTOThl, & WHAYKTHBHas, €MKOCTHAas W pEaKTHBHAs IPOBOJAUMOCTHU
U3MEHSIOTCS B COOTBETCTBUU CO cienytonuMu BeipakeHusimu:  Br=1/oL; Bc=oC; B
=BL - Bc.

2) 0—- >

Puc.1

[TonHast MPOBOAMMOCTh, KakK CIEAyeT U3 TPEyroyibHUKa mpoBoaumocteit (pucl,0):
Y=\(G*+B?).

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

IIpu pe3oHaHCHOI YacToTe =1/N(LC): BL=Bc= \/(C/L)=1/p

OTa NOpOBOAMMOCTb  HA3bIBACTCA  XAPAKMEPUCMUYUECKOU  NPOBOOUMOCHIBIO
pe3oHaHCHOTO KoHTypa. Benuuuna Q= pG Ha3bIBaeTCS 000pOMIHOCHIBIO KOHMYPA.

[Ipy wu3MeHEeHWH YacCTOThI W HEU3MEHHOM MPWJIOKEHHOM HAIPSHKEHUH TOKH

N

a) B (®), I (»)

G(w), Ig(»)

-B.o(o) ()

90°

ye

-90°




U3MEHSIOTCS MPONOPLHOHAIBLHO cooTBeTCTBYOIMM npoBoguMocTsaMm: I=UY; IL=UBLr;
Ic=UBc; I.Lc=UB.

[Ipu pe3oHaHCHOW YacTOTe M=o TOK I, OTpeOIsieMBbIil OT UCTOYHUKA, UMEET
MHUHUMYM U paBEH TOKY B aKTUBHOM COTPOTHUBJICHHUH Ir, @ TOK Ha pEaKTUBHOM Y4YacTKe
nenu I c paBeH Hyt0 (cM. puc.2,a). PeasibHble KpUBBIE MOTYT HECKOJIBKO OTIMYATHCS OT
PACCMOTPEHHBIX UJICaTbHBIX, TaK KaK 3/16Ch HE YUYUTHIBAJIOCh AKTUBHOE COMPOTHUBIICHHUE
KaTyIIKU.

VYron casura da3 (puc.2,0) U3MEHSIETCS B COOTBETCTBUU C BBIPAKECHUEM:
o=arctg|(1o/L-0C)/G].

Ha puc.26 moctpoeHsl Takke 3aBUCUMOCTH OT YaCTOTHI MOJHOTO Z U PEaKTUBHOTO X
compoTuBieHuil. B o6mem ciyaae: Z=1/Y=1/\(G*+B?); X=B (G*+B?).

[Ipu pe3oHaHCce TOTHOE COMPOTHBICHHWE MPUHUMAET MaKCHMalbHOE 3HAYCHHE, a
PEaKTHUBHOE 0OPAIAETCs B HOJIb.

2. IIpakTnyeckas yacThb
3aganue
CHUMUTE YaCTOTHBIE XapAaKTEPUCTUKH MapAILIEIbHOIO PE30HAHCHOTO KOHTYpA.
IHopsinok BbINOJIHEHHS PadOThI
e (CoOepure 11eMb COMIACHO cxeMe (pHuc.3), BKIIOYUB B HEE U3MEPUTENIbHbBIE TPUOOPHI
B COOTBETCTBYIOIIME THE3A.
e [lomaliTe Ha cXxeMy CHHYCOMAAJIbHOE HANPSKEHHE OT TeHepaTropa HalpsKEHUN
cnenunaibHou popmbl U =5 B, £ =(0,2-2) kl'11.

| —®)

(82 '
~U=5B <V> lo L 1
f=0,2...1 K (300 ),
C BUTKOB)
1 Mk®
(o, > o
Puc.3

e 3menss yactory ot 0,2 no 1kI'1, 3anumuTe B TabIMIly mokazaHusi MPUOOPOB.
e PaccuuTaiiTe 10 NOKa3aHUAM MYJBTUMETPOB UHAYKTUBHOE CONPOTUBIIEHUE KATYILKH;
€MKOCTHOE COMPOTHUBJICHUE KOHAEHCATOPA; MOJHOE COMPOTUBIICHUE LICTIH:
Xp=U/ML; Xc=U/lc; Z=U/M.
e [locTpoiite rpaduKy YaCTOTHBIX XapaKTEPUCTHUK (MCIOIb3YHTE PUCYHKH 4 U 5).

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

0,2

0,3

0,4

0,5

0,6

0,7

0,8

0,9
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Om
2000
1500
1000

500

-500
-1000
-1500

-2000

-2500

MA
35

30
25

20
15

10

BriBOA:

KoHTpoJibHBIE BONIPOCHI:

04 05 06 07 08 09 «y

Puc. 4

LI

01 02 03 04 05 06 0,7 08 09 «y

1. HazoBute ycioBUs pe30HaHCA TOKOB.

2. HazoBute ycnoBus pe30HaHCa HAPSHKEHUI.
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JlabopaTtopHasi paGoTa NeS
HccaenoBanue TpexgasHoi Heny NpU coeJMHEHUH NPUEMHUKOB JHEPIUH «3Be310iD»

Hean: uccnenoBanue pacnpeieseHus TOKOB U HAPSDKEHUM B Tpexdas3HbIX HemsX
IPU COSIMHEHUU TPUEMHUKOB SHEPTUHN «3BE30M».

IIpudopsl u 000pya0BaHHE.

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

2. HaGop MyJnbTHUMETPOB B KAUECTBE BOJBTMETPOB U aMIIEPMETPOB

3. Pesucropsl R1=1xkOwm - 3mrt., R,=470 Om, R3=330 Om

4. HaGop coequHUTENbHBIX IPOBOOB.

1. O01mue cBeaeHus
Ecnu Harpy3ku (IpHeMHHKH) COCIWHEHBI B Tpex(asHylo IeMb MO0 CXEME «3Be37a»
(puc.1), TO K COMPOTUBJICHUSAM HArpy3KH MPUIIOKEHBI (pa3HbIC HANpsLKeHUS. JIMHEWHBIC

U U U
TOKH PaBHBI (pa3HBIM U ONPEAENSIIOTCA 10 3aKkoHy Oma: I, =—2;  I,=—%; I.=—5,

R, R,
a TOK B HEUTPAJIX PaBEH BEKTOPHOM cyMMe 3TuX TOKOB: In =Ia + I+ Ic.

ITpu cummerpuunbiX HanpsokeHUsAX Ua, Us, Uc 1 01MHAKOBBIX COIPOTUBIICHUAX
Ra= R = Rc = R 1ok Ia, I, Ic Takke cumMmMmeTpuuHbl 1 ux BekTopHas cymma (IN) paBHa
Hymo. Torna In =le =Us/R; In=0.

Ecnu xe conpotuBienus (a3 Harpy3ku HEOAMHAKOBBI, TO Uepe3 HYJIEBOU MPOBOJ
npoTekaeT HEKOTOphIi TOK In # 0. ITO MosACHSAETCS Ha BEKTOPHBIX IUarpammax (puc.2).

a) CUMMETPUYHaA Harpyska 6) HeCMMMETPUYHaaA Harpyska
A
s
IA \\/A/ IA \\\A
//// ///
// 4
//’/ IC ///
7
IC IC e
IB ///
7/
IN IB
IN =0
Puc.2

MomHocTh TpéX(ha3zHoi HArpy3KH CKIIAIBIBAETCS U3 MOITHOCTEH (a3:

2P =Pa + P + Pc.
Korpaa Harpy3ka cuMMmeTpruyHas U YucTo pesuctuBHas, uMeeM XP = 3 Po = 3Uo - lo.
[Ipu cmenianHOM (aKTUBHO-UHIYKTUBHOW MJIM aKTUBHO-EMKOCTHOM) Harpy3Ke:
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AxtuBHas MomHocTs: 2P =3 -Us Io- cosg = V3 - Un- Lx- coso.
Peaxrusas momuocth: 2Q = 3 -Us -Io- sing = V3 -Us - Ly - sing.

IloxHas MOIITHOCTE:

3aganue

>S =3 -Uolo=V3-Usx- L.

2. IlpakTn4yeckasi 4acTb.

Jnst  Tpexda3HOW 1enmu ¢ COSAUHEHHWEM «3Be37a» TMPU CHMMETPUYHOU W
HECUMMETPUYHON Harpy3kax H3MEpbT€ C TOMOIIBI0 MYJIbTUMETpPAa  JCUCTBYIOLIUE
3HaueHust TokoB Inu In, a Takke Hanpsixenuid Un u Uo, Beruncnute MoiHocTy Po 1 XPo,
IIPOCTPONTE BEKTOPHBIC THATPAMMBI.

IMopsaok BeINOTHEHUS] pa0OTHI

e CobGepute nens ¢ cummerpuydoin Harpy3koid (Ra = Rg=Rc = 1 kOm) cornacHo

cxeme (puc.3).

G B UAB+ * Uca
3~ | C Uscy | X
le I Y I,
A w | Roe]
Uc|Ug| Ua
yvyy _
Puc.3

N3mepbTe neicTByIONIME 3HAYEHUS HANPSKEHWH M TOKOB COINIACHO Tabm.l wu
BBIYMCIIATE MOIIIHOCTH.

[ToBTOpUTE M3MEPEHUS U BEIYUCIICHUS ISl HECUMMETPUYHOM HAarpy3Ku
(Ra = 1kOM, Rg =470 Om, Rc =330 Om).

[TocTpoiiTe BEKTOpHBIE TUarpaMMbl HANIPSKEHUM U TOKOB.

Tabnuya 1
Cxema «3Be3na» Harpyska Harpyska
CHUMMeETpUYHAs HECUMMETPUYHAas
Jluneiinpie u (pa3Hbie Ia
TOKH, TOK HEUTpanu, A Is
Ic
In
JInHeiinpie Uas
HanpspbkeHus, B Usc
Uca
®da3zHble HAPSDKEHMUS, Ua
B Us
Uc
da3HpIe MOIITHOCTH, BT Pa
Pg
Pc
O6mas MoTHOCTh, BT > P
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BriBoa:

KonTpoabHbIe BONIPOCHI:

1. KakoBo (a3zHoe HanpsiKeHUE MPU COSTUHEHUHN MPUEMHUKOB AJIEKTPOIHEPTUH T10
CXEMe€ «3B€3/1a», €CII JIMHEHHOe HanpsbkeHue 220 B?

2. KakoB JTMHEWHBIN TOK MPU COCAMHEHUHN TPUEMHUKOB AJIEKTPOIHEPTUH IO CXEME
«TPEYTOJIBHUKY, eciIu (a3HbIi TOK 5 A?
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JlabopaTtopnas paGora Ne6
HUcenbiTanue ognogasHoro rpancpopmaropa

I. OnbIT X0J10CTOTO X012
Hean: nccnegoBanre 3aBUCUMOCTH TOKa XOJIOCTOIO X012, MOIIIHOCTH MPH XOJIOCTOM
xoJie ¥ Ko3hdUIMEeHTa MOIITHOCTU OT HANPS>KEHHUS.
Ilepeyenb annaparypsbi:
1. Perymupyewmsiit aBToTpanchopmartop (Al)
2. Tpéxdasznas tpanchopmaropHas rpynna (A2)
3. Bbnok mynetumerpos (P1)
4. HWsmepurenb mourHoctei (P2).

BJIeKTpI/I‘leCKaH cxeMa coeTMHEeHUM

Pl A2 Al

ABtoTpanchopmarop Al HCHOIB3yeTCS B KA4e€CTBE PETYIMPYEMOTO HCTOYHHUKA
CUHYCOHJIAJIbHOTO HANPSKEHUSI IPOMBIIIJIEHHOW YaCTOTBHI.

Onun u3 onHo(a3HbIX TpaHchopMaTopoB Tpex(dazHoil TpaHCHOPMATOPHOU TPYIIIBI
A2 SABIISIETCS UCTIBITYEMBIM.

C nomoupio MyIbTUMETpOB Ojoka Pl KOHTponupyloTCs TOK U HamlpsbKEHHE
MEPBUYHON OOMOTKHU UCIIBITYEMOTO TpaHc(opMmaTopa.

C nomomnibio uzmepuresnss P2 KOHTpOIHMPYIOTCS aKTUBHAs U pPEaKTUBHAS MOUIHOCTH,
noTpedIsieMble HCIBITYEMbIM TPaHC(HOPMATOPOM.

ITopsaaok BeINOJTHEHUsI padoOThI.

Yb6enurech, 4TO YCTPOMCTBA, HCHOJb3yEeMble B OIKCIIEPUMEHTE, OTKIIOUEHbI OT CETH
AIEKTPOIUTAHHUS.

CoenunuTe THE3Aa 3aUIMTHOTO 3a3€MJIEHHS @' yCTpOMCTB, WCIIOJNb3YEMBIX B
sKcriepuMenTe, ¢ THe3aoM "PE" aBrorpanchopmaropa Al.

CoenuHUTE DSIEKTPUUYECKUM IIHYPOM TMPUOOPHYIO BWJIKY 3JeKTpornuTaHus «220B»
aBroTpancpopmaropa Al ¢ po3eTkod ogHO(PA3HON TPEXIPOBOJHON AIEKTPUUECKOU
ceTu nuTaHus HanpsbkeHuem 220B.

CoeaunuTte anmaparypy B COOTBETCTBUU C DJIEKTPUUECKON CXEMOM COeMHEHUH.

n.n
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[loBepHUTE PEryNMHPOBOYHYIO PYKOSTKY aBTOTpaHcopmaropa Al B KpaiiHee HpPOTHB
YaCOBOW CTPEJIKH MOJIOKECHUE.

Bxtounte Beikitouatenu «CEThy 6510koB, 3a1€iiCTBOBaHHBIX B HKCIIEPUMEHTE.

AKTUBU3HUPYITE MyJIbTUMETPHI O10Ka P1, 3aelicTBOBaHHbBIE B SKCIIEPUMEHTE.

Bpaiasi perynupoBouHy0 pyKosITKY aBToTpaHchopmaTopa Al, U3MEHSNTEe HaNpsLKEHHE
Ui Ha BbIBOJIaX MEPBUYHON OOMOTKHM UCIBITYEMOTO OAHO(]Aa3HOTO TpaHCchopMaTopa B
nuarazone 0...240B u 3aHocuTe MokazaHus MpuObOpoB B TadIUILy 1.

Tabnuya 1

Ui, B

I, A

P 10, BT

U30,B

K

cOS Qo

Otxmounte BoikioyaTenn «CEThy 610k0B, 3a1€MICTBOBAHHBIX B SKCIIEPUMEHTE.
Wcnonb3yss panHple TaOmuubel 1, BbhluucauTe KOA(Q(UIMEHT TpaHchopManuu U
KO3()PUIIMEHT MOIIHOCTH
K = U1/ Uz, cos @o=P 1o/ (Ui I 10)
Wcnionb3ys manHble Tabnuipl 1 moctpoiite xapaktepucTuku xojoctoro xozaa Iio=f(Uy),
P10=f(U1), cos@o=f(U1) onrodaznoro tpanchopmaropa.

BeiBOa:

II. OnbIT KOPOTKOIO 3aMbIKAHUSA
Hean: uccnenoBanue padoThl TpaHchopMaTopa B PeKUME KOPOTKOTO 3aMbIKaAHUSI.
Ilepeyens annmaparypsbi:
1. Perynupyemslii aBToTpancdopmatop (Al)
2. Tpéxdasznas tpancpopmaropHas rpymnmna (A2)
3. Peocrar (A13)
4.  bnok mynstumetpoB (P1)
5. Usmepurens momHuoctei (P2).

DJleKTpUUYeCKas cxeMa coeuHeHuil
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IHopsaok BeINOJTHEHUsSI padOThI

Yb6enurech, 4TO YCTPOMCTBA, HCMOJIb3yeMble B HSKCIIEPUMEHTE, OTKIIOUEHBI OT CETH
AIEKTPONUTAHMUS.

CoenuHuTe THE3da 3alIUTHOTO 3a3eMiieHUs "®" yCTpOMCTB, HCHOJIB3YEMBIX B
skcrnepumente, ¢ THeznoM "PE" aBroTpancdopmaropa Al.

CoenuHuTe HSJIEKTPUYECKUM IIHYPOM MPUOOPHYIO BUIKY dyekTponuTanus «220By»
aBroTpancpopmaropa Al ¢ pozeTkoi onHOGA3HONW TPEXHPOBOIHOMN AIIEKTPUUECKON
ceTH nmuTaHus HanpsbkeHuem 220B.

CoenuHuTe anmapaTypy B COOTBETCTBUU C JIEKTPUUECKON CXEMOW COETMHEHUIA.

[loBepHUTE PEryIMPOBOYHYIO PYKOSTKY aBTOTpaHchopmaropa Al B KpaiiHee NpPOTUB
YaCOBOW CTPEIKH MOJIOKECHUE.

B tpexdasznoit TpanchopmaropHoil rpynmne A2 mepekioyaTesieM YCTaHOBUTE KeTaeMoe
HOMUHAJIHHOE BTOPUYHOE HaMpshKeHUE TpaHnchopmaTopa, Hanpumep, 127B.

YcranoBute cymmapHoe conportubieHue peocrara Al3 paBasiM, Hanpumep, 100 Om.

Bxatounte Brikmtouarenu « CEThy 6510koB, 3a/1eiCTBOBAHHBIX B SKCIIEPUMEHTE.

AKTUBM3UPYITE MyIbTUMETPHI Os10Ka P1, 3a1elicTBOBaHHBIE B DKCIIEPUMEHTE.

MenneHHo Bpalas peryjJupOBOYHYIO PYKOSITKY aBToTpaHchopmaropa Al mo vacoBoii
CTpEJKE, YBEIUYMBAMTE TOK  IMEPBUYHOW OOMOTKM HCHBITYEMOIO OJHO(A3HOTO
TpaHcopmaTropa U 3aHOCHUTE MOKa3aHUs NpUOOPOB B TaOIMILY 2.

n.n

Tabnuya 2

U, B

Ik, A

P1K, Bt

COS Py

Otxmrounte BoikirodaTenn «CEThy 610k0B, 3a1eiiCTBOBAaHHBIX B SKCIIEPUMEHTE.
Hcnonb3ys faHHbIe TAOIUILIBI 2, BBIYUCIUTE KO3PPUIUEHT MOIIHOCTH IO popMmyIie
cos Ox=P 1/ U1 I 1k
Hcnonb3ys naHHbIe TAOIHIIBI 2 TIOCTPOUTE XapaKTEPUCTUKUA KOPOTKOTO 3aMbIKaHHUS
I 1k=f(U1), P 1x=f(U1), cos@=f(U1) ognodaznoro tpanchopmaropa.

BriBOA:

KoHTpoJibHBIE BONIPOCHI:

Yro Takoe Tpancpopmarop?

Kak ycrpoen tpanchopmartop?

Ha xakowm siBIeHHM OCHOBaHO JielicTBUE TpaHchopmaropa?

Kax onpenennts ko3¢ dunnent tpanchopmarm?

Uto Ha3BIBAETCS OMBITOM XOJIOCTOTO X0aa? {7151 4ero oH mpoBOIUTHCS?
YTo HA3BIBAIOT KOPOTKHUM 3aMbIKaHUEM?

Kaxk onpenenuTs moTepu MOIIHOCTH B TpaHc(opmaTope?

NownkE L=
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JlabopaTtopnas paGora Ne7
Pacuiupenue npeaesioB u3MepeHus BOJIbTMETPAa U aMIiepMeTpa

Ieab: 03HaKOMIIEHHE C METOJAaMH PACIIMPEHUS MPEAEIIOB U3MEPEHUN aMIIEpMeTpa U
BOJIETMETDA.

IIpudopsl n 060pya0BaHKE:

1. Brok MyJIbTUMETPOB B KAUECTBE aMIIEPMETPA U BOJIBTMETPA

2. AHan0roBbIi BOJBTMETP, aHAJIIOTOBbII MUJUTMAMIIEPMETP

3. Habop pe3ucropon

4. HaGop coequHUTENbHBIX IPOBOJOB

5. UcTouyHuK mUTaHMsI TOCTOSTHHOTO TOKA OT 0JI0Ka FeHepaTOPOB HATIPSIKESHUI.

1. O01mue cBeaeHus

I. Ins wu3MepeHuss CHIBI TOKAa B OJJEKTPUYECKUX LEIMAX CIYKAT aMIEepMETPhL,
MUJUIMAMIIEPMETPBl M1 MUKPOAMIIEPMETPBl Pa3jiu4HbIX CUCTEM. MX BKIIIOYAOT B LEIb
NOCJIE0BATENBHO, U Yepe3 MPUOOp MPOXOIUT BECh TOK, MpoTekaronmid B 1enu. [lpu
Pa3IMYHBIX MEKTPUYECKUX U3MEPEHUSAX BEChMa Ba)KHO, YTOOBI M3MEPUTENIbHBIN Npuoop
KAaK MOYKHO MEHBIIIE M3MEHSI JIEKTPUYECKUNA PEKUM LENHU, B KOTOPYIO €r0 BKIIOYAOT.
[To 3TOM mpuuMHE aMIiepMeTp JOJDKEH 00JalaTh HE3HAUUTEIbHBIM COMPOTUBICHUEM 10
CPAaBHEHUIO C CONPOTUBIEHUEM Lenu. [IprcoequHAT aMIepMeTp K MOJI0CcaM HCTOYHHKA
TOKa 03 Harpy3Ku Henb3s. OTO OOBACHAETCA TEM, YTO MO OOMOTKE amIepMeTpa,
MMEIOIIEH Majoe CONMPOTUBJICHUE, B TAHHOM ClIy4ae MpoiieT O0NbIION TOK U OHA MOXKET
neperopetsb. 110 TOM ke MpUYMHE HENb3s BKIIOYATh aMIIEPMETP NapajuIeIbHO HAarpys3Ke.
Ecnu Takod W3MEpUTENbHBIA MNPUOOpP HYKHO MPUCIOCOOUTH I U3MEpPEHUs

3HAYUTEJIBHOM CHJIBI TOKAa — pACIIMPUTh MPEAENbl U3MEPEHUS aMIIepMeTpa, Ta OH
CHa0aeTcs IIYHTOM.

[Ilynm — 3TO OTHOCUTEIIBHO Majo€, HO TOYHO H3BECTHOE | IA
COIPOTUBIIEHUE, IIPUCOETUHAEMOE MapajvieaIbHO
W3MEpPUTEIBLHOMY MexaHn3My. (Cxema BKIIOYEHUs aMIepMeTpa PA1
C IIIYHTOM MOKa3aHa Ha pUCyHKe. [Ipy TakoM BKJIFOUEHUH LIyHTA R,_,_, U

U3 N 4YacTell TOKa, MPOTEKAIIIero B LEMu, 4Yepe3 Hnpudop
ITPOXOJUT JIMIIb OJTHA €r0 YacCTh, 4 YEPE3 LIYHT — OCTaJIbHbIE n-1
4acTeil. OTO MPOUCXOJUT MOTOMY, YTO CONPOTUBIIEHUE LIyHTA
MEHBIIIE CONPOTUBJICHUSI ammepmeTpa n - I pa3. Yucio n
IIOKA3bIBAET, BO CKOJIBKO pa3 HYXHO YBEIMYUTh MPEAEIN
M3MEPEHUS aMIIEPMETPA.

Takum oOpa3zoM, LIYHT CIY>KUT IJis PacIIMpEeHUs MPEIEeioB U3MepeHus mnpudopa.
CornpoTuBII€HHE 1IIYHTa, KOTOPBIA HAJ0 TPUCOECIUHUTD MApaUIeIbHO aMIIEPMETPY, YTOObI
o0ecreynTh TaKoe pacliupeHue mpeiesa N3MepeHus, MOKHO ONPEEIUTh 1o (popmyIe:

Ra
R.,.=
“ n—1

[Tocne mpucoeanHEeHUs MIyHTa K MPUOOPY KaXI0€ NEeJICHUE IIKajabl mpubopa Oymer
COOTBETCTBOBATh BEJIMUUHE, B 1 pa3 OOJIbIIEH, YeM yKa3aHa Ha HEll.

II. Jlna wu3MepeHHs HanpsDKEHUs CIyKAaT BOJBTMETPBI, MWJUIMBOJIBTMETPHI U
MUKpPOBOJIbTMETPBI ~ PA3JMYHBIX CHUCTEM. OTH MNPUOOPHI BKIIOYAIOT MNapaIeIbHO
Harpy3ke, a MOTOMY CONPOTUBIIEHUE UX JTOJDKHO OBITh KaKk MOXHO Oosblie. B cBsizu ¢
OTUM YMEHBIIAETCS AOCTOBEPHOCTH IPOU3BEACHHOTO u3MepeHus. Uit pacimmpeHust
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MpENeiOB  W3MEPEHUS BOJbTMETpAa K OOMOTKE HW3MEPUTEIHLHOTO  MEXaHW3Ma
IIOCEA0BATEIbHO NPUCOECAUHSAIOT MHOTOOMHOE CONPOTHUBIIEHHE, HOCSIIEE Ha3BaHUE
7100aBOYHOT'O COMPOTUBIICHHUS.

IIpu Tako¥ cXxemMe U3 1 4YacTEX HAIIPSHKEHHUS, R

MOJIJISIKAIIETO N3MEPEHHIO, HA OOMOTKY ITprbopa %6 | PV
MIPUXOJIUTCS JINITH OJTHA YaCTh, a OCTANIbHBIC 1-1 JacTei —

Ha 700aBOYHOE COMPOTHUBIIEHUE. DTO MPOUCXOUT ITOTOMY, U Uv

YTO J100aBOYHOE CONMPOTHUBIICHHE Oepercs 00JbIle Rv

o
CONPOTHUBJICHUS BOJILTMETpa B n —I pas, mpu

MOCJIEIOBATEIBHOM COEAMHEHUY HANIPSHKEHHE
pacnpenenseTcs NponopUUOHAIBHO BETUYHHE
CONPOTHUBJICHUS.
Jlo6aBOoUHOE CONMPOTHUBJICHHUE, KOTOPOE HAAO MPUCOCAUHUTH MOCIEAOBATEIBHO K
BOJIBTMETPY, MOKHO ONpeAenuTh no popmyne: Ro= Re (n-1)
Ilocne mnpucoenvHEeHHUs K BOJBTMETPY J00ABOYHOIO COMNPOTUBIEHUS KaxKI0€
JeJIeHUe IIKaJlbl Mmpudopa OylIeT COOTBETCTBOBATH BEIMYMHE, B 1 pa3 Oousbluel, yem
YKa3aHO Ha HEM.

2. ITopsAiOK BHINOJIHEHUS PA0OTHI.
e (Cobepure 1iemnb cornacHo cxeme (puc. 1).

- 1 b
-128
- O f’3
aT.
2
3 r 506.
4
1
R
Puc.1 Puc.?
e 3anonHute Tabmuny 1.
Tabnuya 1.
R, R, IToBepsieMsbrit mpubop OO6pasnossl | A6comot | OTHOCHUTEN
Ilena n Yucno Cuma | # mpubop, Has bHast
JeIeHU JENEHNI | TOKa, | CHJIa TOKA, | MOTPENTHO | MOTPENTHOC
a1, I, MA Iy, MA CThb, A, Tb, ¥,%
MA MA

e Brrunciauth a6COJIIOTHYIO MNOTpECIIHOCTL U ITPUBEACHHYIO OTHOCUTCIIbHYTIO
INOrp€IHOCTb MOKa3aHUM aHAJI0IOBOI'O HpI/I60pa.
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A=1-T
vy=A/lo

e (Cobepure 11eIb COTJIACHO cxeMe (puc. 2).
e 3arnojHuTe TaOIUILy 2.

Tabnuya 2.
R, Ry IToBepsieMblil mpuOOp O6pazuoBsl | AbcomoT | OTHOCHTEN
[lena n Yucno | Hanps | ¥ npubop, Hasl bHasl
JeIeHH JEJIEHUI | KeHHe, | HAPSsHKEHU | MOTPEIIHO | MOTPEHIHOC
1, B U,B e, U, B cTh, A, B Tb, ¥,%

e Brunciauth a6COJII-OTHy10 MOTrpCITHOCTD U IMMIPUBCACHHYIO OTHOCUTCIBbHYIO

IMOTPCHIHOCTD MOKa3aHUM aHAJI0IrOBOI'O HpI/I60pa.

A=U-"Up
vy=A/Up
BriBOA:

KonTpo/bHbIE BONIPOCHI:
1. Kakum 00pa3omM BKJIHOYAIOT aMIIEPMETP U BOJIBTMETP B AJIEKTPUUECKYIO LIETh s
M3MEPEHUS TOKA U HAPSKEHUs?

2. Yto takoe myHT? {15 4ero u Kak OH UCIOIb3YyeTCs?
3. Uto takoe no6aBouHOe conmpoTuBiacHUEe? [[1s1 4ero u Kak OHO UCTIOJIB3YeTCs?
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JlabopaTtopnas paGora Ne§
HN3MepeHnne MOIIIHOCTH

Heab: HAyYUTHCA U3MEPSTH DIIEKTPUUYECKYIO MOIITHOCTh U PadoTYy.
IIpudopsl n 060pya0BaHKE:

1. Biiok MyTbTUMETPOB B KQUECTBE aMIIEPMETPa U BOJIBTMETPA

2. HaGop pe3uctopos

3. Bart™metp

4. HaGop coeuHUTENbHBIX MPOBOOB

5. BJIOK TeHepaTopoB HANIPSKEHU.

1. O01me cBegeHU

Inexkmpuueckaa mowypocms P uenu  BeIpakaeTcs depe3  HaNpSHKEHUE H
aneKkTpuueckuit Tok U uaMmepsiercss B Bartax (Bt): P = U - I. Ha npaktuke oHa OOBIYHO
npeoOpa3yeTcsi B MEXAaHUYECKYIO (B DJICKTPUUYECKHUX JIBUTATEIISAX), CBETOBYIO (B JamIiax
HaKaJIMBaHMS) W TEIUIOBYIO (B DJIGKTPUUECKUX HArpeBaTelsx) sHepruro. B anementax
ANEKTPUUECKUX M AJIEKTPOHHBIX IIereil, 00JadaroiMX OMUYECKHM COMpPOTUBICHUEM R,
ANIEKTPUYUECKasi DHEPTUs HEeXelaTelbHbIM 00pa3oM IMpeolOpa3yeTcss B TEIUIO, YTO
HAa3bIBAIOT TAKXKE HOMEPAMU MOULHOCHU: P=I*-R, P =U%/R.

Kaxxaplid 2J1IEMEHT 3JIEKTPUYECKOM LETIH UMEET MPEAEIbHO AOIYCTUMYI MOIIHOCTD,
MPEBBIIIICHUE KOTOPOW B TMPOIECCE HIKCIUTyaTallud MPUBOAUT K HEIOMyCTUMOMY
neperpeBy. 3aBucumocth I (U) nmpu P = Pyon = const umeer Buj runepOonbl. [lo Hel
MOYHO JIETKO OMPEJIETUTh MAaKCUMAIbHO JAOMYCTUMbIC BETUYMHBI HAIIPSIAKEHUS U TOKA JIJIs
JAHHOT'O 3JIEMEHTA LIeTH.

DJIEKTPUYECKYI0 MOIIHOCTh MOXHO MU3MEPUTh KOCBEHHO — Y€PE3 TOK U HAIPSKECHHE
WJIM HETIOCPEACTBEHHO — C TOMOIIIBIO BAaTTMETPA.

2. IIpakTn4eckasi 4acThb
3aganue
Onpenenure MOIIHOCTb, BBIICISIONIYIOCS B COMPOTUBIICHUSIX U3MEPSs HAIPSHKCHUE
u tok. Iloctpoiite runepoommueckue 3apucumoctd I (U) mis omudeckux pe3ucTopoB, B
KOTOPBIX MOXET OBITh paccesiHa MaKCUMaJIbHasi MOITHOCTH 2 BT.

IMopsinoK BHINOJIHEHUST PA0OTHI
e CoOepute uemnp cornacHo cxeme (puc.l) u usmepbre TOokM B pesucropax 100, 220 u
330 OM mpu HamnpsHKEHUAX, YKa3aHHBIX B Ta0.1.

+

TN
- {\MA }

" J
i N 330m[ ]
<> U=0..14B (v ) R{’IGODM
mr’ 220 0m ||

1)

Puc.1
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e Bnecutre B Tabm.l
paccuntanusbie 1o ¢popmyne P=U - L.

HN3MCPCHHBIC BCJIMYHHBI

TOKOB MW 3HA4YCHHUA MOIIHOCTH,

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

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

Bt

P

1.6

1.2

0,8

0,4

U

4

6

8

Puc. 2
e UYroObl MOCTPOUTH THUNEPOOTMYECKYIO 3aBUCHUMOCTb JUIsl 2-BaTTHOTO PE3UCTOPA,

BEJIMYUHBI TOKOB, COOTBETCTBYIOIIUE HAMPsIKEHUSIM (TabJ1.2), clienyeT paccuuTarh 1o
dopmyne I=P/U, rne P=2 Br.

10

12

B

Tabnuya 2

U, B

2

2,5

3

4

6

10

12

14

I, MA

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

BriBOA:

A

0.8

0,6

0,4

0,2

Puc. 3
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KonTpoabHbIe BONPOCHI:

1. Kakux BeIWYUH TOK U HAIPSIKEHUE CO3/1At0T MOTEPU MOITHOCTHU 2 BT B pe3ucrope
20 Om?

2. Kakas snekrpuyeckast sHeprusi Beiaensiercs B pesucrope 100 Om, ecnn k nenu
npukiaasiBaeTcs HanpsbkeHue 12 B B teuenue 10 yacos?

JlabopaTopHasi padora Ne9
HcnbiTanue ABUTATENs MOCTOSIHHOTO TOKA NMAPAJJIeJIbHOT0 BO30Y K/IeHU s

Hean: onpenenenne padbounx xapakrepuctuk n = f (Py), M =1 (P2), n =1 (Py);
MEXaHU4ecKoil xapakrtepucTuku n ={f (M) aBUraTens HOCTOSHHOIO TOKA C
napayiebHBIM BO30YKICHUEM.

Ilepeyenb annapaTypsbl:

Tpexdaznsiit uctounuk nutanus (G1)

Wcrounuk muTaHus ABUTATENsI MOCTOSTHHOTO ToKa (G2)

Bo30yauTens cuaxponHoi MamuHsl (G3)

[IpeoOpazoBarens yriaoBeix nepemenieHuit (GS)

Mamuna nepemenHoro toka (Go6)

Maiirna noctossHHOro Toka (M2)

AxTuBHas Harpy3ka (A10)

brox mynsTumeTpoB (P1)

N3mepurtens monHoctei (P2)

10 VYkazarens yactoTsl BpaieHus (P3).

WA R WD =

DJleKTpUYeCKas cxeMa coeuHeHuil

o 7 f
N
|

Fo—

>l

208.1

200.2
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Onucanue 3JIeKTPUIECKON CXeMbI COeIMHEHUM

Ncrounnk G1 - HCTOYHUK CUHYCOUJAIBHOTO HAMPSYKEHUS IPOMBILUIEHHONW YaCTOTBHI.

Ncrounuk nuranusa G2 aBuraTtenst MOCTOSSHHOTO TOKA HCIIONB3YETCs Ul NHATAHUS
PETYJIMPYEMBIM HAIPSDKEHUEM SIKOPHOM OOMOTKM M OOMOTKM BO30YKJIEHHUS MalIUHbI
IOCTOSSHHOrO Toka M2, paborarouieili B pexume JBUTaTels € HapajlieIbHBIM
BO30YXKJIEHUEM.

Bo3Oynurens G3  cayxuT and nOuTaHUS  OOMOTKM  BO30YXKACHHUS MAllWHBI
nepeMeHHoro Toka G6, paboTaronieil B pe)kMMe CHHXPOHHOI'O TeHepaTopa.

[IpeoOpa3oBarens  yrnoBbix  nepememieHnid G5 reHepupyeT  MMITYJIBCHI,
ITOCTYNAOIIME Ha BXOJ yKa3aTelsd 4aCTOThl BpalieHus P3 anexkrpomMammHHOrO arperara.

Cunxponsblii reHepatop G6 nutaer akTUBHYIO Harpy3ky Al0, BbICTyIasi B KauecTBe
HAarpy304YHOW MallvHBI.

N3mepurens womHocTed P2 cinyXuT 108 H3MEpEeHHsT AaKTUBHOW MOIIHOCTH
cuHXpoHHOro reHeparopa G6. C momoipio MyJbTUMETPOB Ojioka P1 koHTponupyroTcs
HaIPSOKEHUS U TOKHU.

ITopsoK BeINOTHEHUsI padOThI

e VYOeautech, YTO yCTPOWCTBA, UCHOJb3yEMbIE B IKCIIEPUMEHTE, OTKJIIOUEHBI OT CETH
AIIEKTPOIUTAHHUS.

e (CoOepure »HIEKTPUYECKYIO CXEMY COEJAMHEHUH TEIJIOBOM 3alllUThl MAaIIUHBI
IIEPEMEHHOT0 TOKA.

e (CoenuHUTE THE3[a 3alIATHOTO 3a3€MIICHUS "D YCTPOWCTB, WCHOJIB3YEMBIX B
sKcrepuMenTe, ¢ THe3aoM "PE" Tpexdaznoro ncrounvika nutanus Gl.

e (CoenuHuUTE anmnapaTypy B COOTBETCTBHHM C JEKTPUUECKON CXEMON COCTUHEHUM.

o [lepexmrouatenu pexxuma padbotsl ucrounnka G2 u Bo3Oyaurtens G3 ycTaHOBUTE B
nonoxenune "PYYUH.".

e PerynupoBounbie pykosiTku uctouHuka G2 u Bo3Oyautens G3 moBepHUTE MPOTHUB
4aCOBOM CTPEJKH 10 yIopa.

e VYcraHOBUTE B KaxJ0i (pa3e akTuBHYIO Harpy3ky Al0.

e lI3MepbTe OJHUM U3 MYJIBTUMETPOB aKTUBHOE COIPOTUBIICHUE I'e CTATOPHOU OOMOTKH
reHeparopa G6 (70mKkHO ObITH MPpUMEPHO paBHO 21 OMm).

e Bxmounte Boikatouatenu «CETb» Onoka wmynetumerpoB Pl u  usmepurtens

MouHocTen P2.

AKTUBU3HUPYITE MyJIbTUMETPHI O10Ka P1, 3aielicTBOBaHHbBIE B SKCIIEPUMEHTE.

Bxtounte uctounuk Gl.

Bxtounte Beiktouatens "CETD" n Haxxmute kHonky "BKIJL" uctounuka G2.

Bpamas perynnpoBoYHyr0 pykosTKy uMcTtouyHuka G2, pazronute asurarenbs M2 no

YaCTOTHI BpalIEHHs N, HApUMep, paBHoi 1500 mun.

Bxumrounte Beikmtouarens "CETB" u naxxmute kHonky "BKJL" Bo3Oynurens G3.

e Bpamas peryaupoBoUHyIO0 pPYKOATKY Bo30ymutens (3, usmensiite Tok sikopsa Iq
neurarensa M2 B nuamnaszone 0...1 A u 3aHOCHTE OKa3aHUs BaTTMETpa uzMepurens P2
(axTBHAsI MOIIHOCTH P2, moTpebsemast omHOM (ha3oit cHHXpOHHOTO TeHepaTtopa G6),
amnepmetrpa Pl.1 (tok Is), BombT™merpa P1.2 (Hampsixkenue Us SKOpHON OOMOTKHU
neuratenst M2), BoabtMmeTpa P1.3 (nanpspkenue Bo3OyxaeHust Ur nsuratens M2) u
ykazatens P3 (wactora BpamieHust n) B Tabauiry 1.
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Tabnuya 1.

P>, Hm

I, A

Us, B

Ui, B

n, MuH !

P2, Bt

P, BT

M, H-m

1, %

e [lo 3aBepiieHuu >KcriepuMeHTa cHavana y Bo3oyaurens G3, a 3atem y ucroununka G2
MMOBEPHUTE PETYJIUPOBOUYHYIO PYKOSITKY ITPOTHB YaCOBOU CTPEJIKU 10 YOPA, HAKMUTE
kHonKy "OTKJL" m orkmtounte BhiKmouaTenp 'CETB". Orkmounte ncrtounuk Gl
Ha)KaTHEM Ha KHOIIKY — IpHO.

e Ucnonb3ys ganHble TaOaUIBI | 1 U3BMEPEHHOE 3HAYCHUE AKTUBHOT'O COMPOTUBIICHHUS It
O0OMOTKH BO30YXJeHUS ABUTATENsT M2 JUIsl Ka)XX[0ro 3HAYEHUs] 4YacTOThI BpAIllCHHs N
BBIYKCIIUTE U 3aHECUTE B TAOIHILy 3HAYCHUS:

M0JIE3HOM aKTUBHOM MOIIHOCTH JBHUraress M2 mo dhopmysie
P, =3P/, [BT]a

AKTUBHOW MOITHOCTHU, OTPEOIsIEMO U3 ceTH aBuraresem M2
2

U
h=U;1, +_fa [BT];
I"f
AIIEKTPOMArHUTHOTO MOMEHTa aBuraresns M2 no dopmyne
m="L0w, —6s51,)1,, [Hml;
2rn
ko3 dulreHTa moyIe3HOro JehcTBus apurarens M2 no dhopmyiie

P,
n=—=100, %],

1
e Ucnonb3ys nannabie Tabnuibl 1 moctpoite padboune xapakrepuctuku n = f (P2),
M = f (P2), n = f (P2); mexanuueckyro xapaktepuctuky n = f (M) paBurarens
MOCTOSTHHOTO TOKa.

BriBox:

KoHTpoJibHBIE BONIPOCHI:

1. Ha yem ocHOBaH MpUHLHUII Pa0OTHI ABUTaTEIIs MOCTOSHHOTO TOKa?

2. B 4yem cocTouT 0COOEHHOCTH IyCKa ABUTATENS IOCTOSIHHOTO TOKa?

3. Kakumu nocromHcTBaMu 00JaaeT JBUTATENb MOCTOSHHOTO TOKA M KaKOBBI €ro
HEJOCTATKU?

4. T’ e mpUMEHSIOTCS JIBUTATETN TIOCTOSTHHOTO TOKa?
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JlabopaTtopHasi pab6ora Nel(
OmnpenesieHue napaMeTpoB M XapaKTEPUCTHK MOJYIIPOBOAHMKOBOI0 1M01a

Iesb: B X071€ MPOBEACHHBIX SKCIIEPUMEHTOB U3YUUTh PA0OTY MOIYIPOBOIHUKOBOTO
nvoja u noctpoutsh B.AX.

IIpudopsl n 060pya0BaHKE:

1. Habop MynbTUMETpPOB

2. HaGop pe3uctopoB

3. TosynipOBOTHUKOBBIN U0

4. IcTOYHHK ITUTaHHUS.

1. O0uue cBeeHust

JIBYX3JIE€KTPOAHBIN TMOJYITPOBOJIHUKOBBIM 3JEMEHT — AMOX COJACPXKWAT N - U P -

npoBoAmMi ciou (puc. 1). B n-npoBoasiieM cioe B KauecTBe CBOOOJHBIX HOCUTENEH

3apsiia peo0JialaloT 3JIEKTPOHBI, 3 B P-MPOBOJSIIEM Ciioe — AbIPKH. CyllecTBYIOUIUN

MEXIy OSTUMH CJIOSMH P-n MEPexo]i HMEET BHYTPEHHHH NOTEHIMAIbHBIA Oapnep,

MPENSTCTBYIONUN COEMHEHUIO CBOOOJHBIX HOcHTeNed 3apsiga. Takum oOpazoM, IHUOA
OJIOKUPOBaH.

[Ipu npsiMOM MPUIOKEHUU HAMPSHKEHUN («+» K

- Nepesng o
CIIOK0 P, «—» K CIOK N) IOTEHIHaJIbHBII Oapbep
N | YMEHBIIIAETCS, U JUOJ HaYNHAET MPOBOJAUTH TOK (IHOA
oTKpHIT). [Ipr 06paTHOM HaNpsHKEHUU NOTEHIIMATIbHBIHI
yenani oz ool Euen: Oappep yBenmuuBaeTcs (auox 3amepT). B oOpatHOM
avon I kaoa HalpaBJICHUU TPOTEKAET TOJBKO HEOOJBIION TOK
oue. 1 yTEUKH, 00yCIOBIIEHHBII HEOCHOBHBIMU HOCUTEISIMHU.
2. IIpakTnuyeckasi 4acThb
3aganue

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

e K nuonpy (puc.2a) npu npsAMON MOJSIPHOCTH NPHIOKUTE HANPSHKEHHE MOCTOSHHOTO

toka Unp, BeIMYMHBI KOTOPOTO YKa3aHbl B Tabn.l, u3MepbTe € IOMOIIBIO

MYJBTUMETPAa COOTBETCTBYIOIIME TOKM Imp M WX 3HAYEHUS 3aHECUTE B TaOIUILy.

Hcnonb3ylTe Ipu 3TOM CXEMY U3MEPEHHUS C TTOTPEMTHOCTHIO 110 TOKY.

680 Om

a Inp a |06p
e - o—(A»>0— 00—

1 kOm

a)  Mpamas NOAAPHOCTL 6) ObpaTHas NoAAPHOCTb

Puc.2
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Tabnuya 1

Une, B 0 0,1 0,2 0,3 0,4 0,5 0,6 0,7

IHP, MA

e l3MeHHUTE MONSAPHOCTD U0/, TIEPEKITIOUNTE BOIBTMETP TSI K3MEPEHUH C
IOTPEITHOCTHIO 10 HAIIPSKEHUIO KaK MOKa3aHO Ha PHC. 20 U MMOBTOPHUTE SKCIICPUMEHT
IIPH BEJIMUMHAX OOpaTHBIX HANPSHKCHHH, YKa3aHHBIX B TAO0J. 2.

Tabnuya 2

Uosr, B 0 2,5 5 7,5 10 12,5 15

IOBP, MKA

e [lepenecute u3MepeHHbIC JaHHBIE U3 TaOMUI Ha rpaduk (puc.3) U MOCTPOUTE BOJIBT-
aMIIEPHYIO XapaKTEPUCTUKY JAUOA.
A

np
25

20

15

10

obp np

0.1

0,2

0,3

0.4

obip KA

Puc.3

BriBox:

KonTpoabHbIE BONPOCHI:
1. Kak MeHsIeTCsl CONPOTHUBIIEHUE MTOTYNIPOBOAHUKOB NIpU HarpeBanuu? [louemy?
2. Kakue npuMecu ucnoJib3yoT B MOJYITPOBOJIHUKAX?
3. Kakue OpIBatoOT 110/1bl 10 KOHCTPYKTUBHOMY MCHIOJIHEHUIO?
4. Kakyro poJib B 2JIEKTPOHHBIX CXEMaX BBIITOJIHSOT TYHHEJIBHBIE THOBL,
CTAOMJINTPOHBI, BAPUKAIIbI?
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JlabopaTtopHasi pab6ora Nell
HccaenoBanue padoThbl TpPaH3UCTOPA

Hean: uccnenoBars padboTy OUMOISPHOTO TPAH3UCTOPA U €TO XaPAKTEPUCTUKH.
IIpudopsl n 060pya0BaHME:

1. UcTOoYHMK MUTaHUS TOCTOSITHHOTO TOKA OT 0JIOKAa FeHEpaTOPOB HAMPSKEHUN
2. BIOK MyIbTUMETPOB U3 2-X aMIIEPMETPOB U 2-X BOJIBTMETPOB

3. BUnoJisipHBIN TPaH3UCTOP

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

5. Konnekrop

6. HaGop coenMHUTENbHBIX IPOBOIOB

1. O01me cBegeHUA

CBoiicTBa TPaH3WCTOPOB OIMCHIBAIOTCS CIEAYIONMIMMH YETHIPbMS CEeMEHCTBaMU
XapaKTEPUCTHK.

BxonHasi XxapaKkTepUCTHKA MMOKA3bIBACT 3aBUCUMOCTh TOKa 0a3bl Iy OT HampsokeHUs
B 1ienu 6a3a/s>mutrep Uss (mpu Uks = const).

BoixoaqHasi XapakTepuCTHKA TOKa3bIBA€T 3aBHUCHUMOCTh TOKa KoJuiekropa Ik oT
HarpsokeHus 1enu KomiekTop / smutrep Uk npu paznudHbix GUKCUPOBAHHBIX 3HAUCHHSIX
TOKa 0a3bl.

XapakTepucTHKa yNpaBJeHUs] TIPEJCTaBIsAeT COOOM  3aBUCHUMOCTh  TOKa
koJuiekTopa Ik ot Toka 6a3sl Is (mpu Uks = const).

XapakTepucTHKa 00paTHOI CBA3M €CTh 3aBHCHMOCTh HANpPsDKCHHS IMenu 0aza /
sMutTep Ups, COOTBETCTBYIOIIETO PA3IMYHBIM HEW3MEHHBIM 3HAUCHUSM TOKa 0a3bl, OT
HaIpsDKEHUS e KoJIeKTop/aMUTTep Uk TIpH pa3InyHbIX (PMKCHPOBAHHBIX 3HAYCHHSIX
TOKa.

2. IIpakTnyeckas 4yacTthb

3ananue

CHSTB KCIEPUMEHTAIBHO U TTOCTPOUTH TPA(UKHU YETHIPEX CEMEUCTB XapaKTEPUCTHK
OUMOJIIPHOTO TPAH3UCTOPA N-P-N THUTIA.

IHopsinok BbINOJIHEHHS PadOThI

e ColOepute mnenb cornmacHo cxeme (puc.l). Ilorenmmomerp 1kOm umcnonb3yercs st
perynupoBanusi Toka ©0asbl, pesuctopbl 100 u 47xkOm — 11 OrpaHUYCHUS
MakcUMalbHOro Toka Oasbl. M3mepenne Toka Oa3el Is u  Hampsokenus Uss
Opou3BOIATCS MyJibTUMeTpaMu Ha npegenax 200pA m 2B COOTBETCTBEHHO.
PerynupoBanue HampsbkeHuss Uks OCYIIECTBISIETCS  PETYJISITOPOM  MCTOYHUKA
IIOCTOSIHHOTO HampsbKeHHs, ToK Kosuiekropa Ik u Hanpsokenne Uks m3MepsroTcs
BUPTYaJIbHBIMU NPUOOpaMu (TpeAesibl U3MEPEHUs KOHHEKTOpa M3MEHSIOTCS B XOJ€
paboThI O Mepe HEOOXOAUMOCTH UJTU MO MOJICKa3KaM KOMIIBIOTEPA).

e VYcTaHoBUTE NepBOE 3HaYeHHE ToKa 0a3bl 20 LA 1 u3menss HanpskeHue Uks COrtacHo
3Ha4YCeHHUAM, yka3zaHHBIM B Taba. 1, cHumute 3aBHUCHUMOCTH Ik(Ux3) m Ups(Uka).
[ToBTOpHTE 3TN U3MEPEHUS NPU KAKI0M 3HaUeHUH Iy, yka3aHHOM B Ta0uile.
IIpumeyaHue: XapakTEPUCTUKU TPAH3UCTOPA U3MEHSIOTCA B XOJi€ pabOoThl U3-3a €ro
HarpeBa. [loaToMy pnsi OojbIIedl ONpeneNeHHOCTH PEKOMEHIYETCsl YCTaHOBUTh
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Hy)XHbIe 3HaueHus Iy m Ugs, BeIKiOunTh Ha 30 ¢ OJIOK TeHEepaTOpOB HAMPSKECHUM,
3aTeM BKJIIOUUTH €ro U OBICTPO 3amucaTh okazanus mpuboposB V1 u A2.

+ O
100 kKOm
15B
1kOm
v
- O
Puc.1
Tabnuya 1
Ux», B Is=20 pA Is=40 pA Is=60 pA Is=80 nA
Ik, MA | U3, B | Ix, MA | Ups, B | Ix,MA | Ugs, B | Ix,MA | Ug>, B
0
0,5
1
2
5
10
15

e Iloctpoiite rpaduku cemeiictBa BbIXOAHBIX XapakTepucTUK Ix(Uks) u ceMeicTBO
xapaktepuctuk oOpatHoi cBa3u Up3(Uks), He 3a0bIB yKa3aTh KakoMy TOKY Oa3bl
COOTBETCTBYET Kaxjasi KpUBasi.

e VcranoButre Uxp = 0 m u3MeHssd TOK 0Oa3bl B COOTBETCTBHHM CO 3HAUCHMSIMH,
yKa3aHHBIMHA B Ta0a. 2, cHumute 3aBUCUMOCTh Ups(Is). YBennubTe Hanpsokerue Uko
1o 5B u caoBa caumute 3aBucumMoctb Ups(Is), a Takxke u Ix(Is). [loBTOpHTE 3TOT OMBIT
takke npu Uks = 15B. (Ilpu mpoBeneHuMM 3TUX HU3MEPEHUIN TaKKE YUYUTHIBAWTE
MPUMEUYAHHE K TIPEIAbIIYIIIEMY OMBITY).

e [loctpoiite rpaduku BxoaHbix Is(Ups) m perynmupoBounbix Ik(Is) Xapakrepuctuk,
yKa3aB JJIsl KaXJI0M KpUBOW COOTBETCTBYoIINE 3HaUeHUs Ukn.

Tabnuya 2

I];, uA

Ukx=0B

Uxx=5B

Ukx=15B

Us>, B

IK, MA

Us», B

IK, MA

Us», B

IK, MA

0

5

10

20

50

80

BeiBoa:
KonTpoabHbIe BONPOCHI:
KakoBo Ha3Haue€HUE TPAH3UCTOPOB?

2. Kakwue Bbl 3Ha€T€ TUIIBI TPAH3UCTOPOB?
CKOJIBKO p-n MEPEXO0JIOB Y NOIYIIPOBOAHUKOBOTO TpaH3UCTOpa?

1.

3.
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4. VYKaxuTe MOJSPHOCTh HANPSKEHUS HA SMUTTEPE U KOJUIEKTOpPE TpPaH3UCTOpa
TUIIA p-n-p, n-p-n.
5. T'me npuMeHSIOT TPaH3UCTOPHI?

JlaGopaTopHas padora Nel2
N3ydyenue ycTpoOCTBA M NPHUHIUIA PAad0OTHI OCHM/LIOTpada

Heab: o3HaKOMIIEHHE C IPUHIMIIOM paboThl ocuuiuiorpada u npuoOpeTeHue
HAaBBIKOB NU3MEPEHUI ITAPAMETPOB JIEKTPUYECKUX CUTHAIIOB.

IIpubopsl u 06opynoBanue:

1. Ocumnorpad;

2. I'eHepaTop HU3KOM YACTOTHI;

3. ICTOYHHMK peEryaupyemMoro nepeMeHHOro HanpsikeHus 4actorsl S0 I'.

1. O0umue cBegennst

DNEeKTPOHHBIE ocuusuiorpagpsl i
IIPEIHA3HAYECHBI VIS BU3YaJIbHOTO [
HAOJMIOJIEHUSI U U3MEPEHMsI [apaMeTpoB
NEPUOJINYECKHUX IIEKTPUUYECKUX CUTHAIOB. |- S
OcHOBHBIMM ~ HacTAMHM  ocuuanorpada | .. . vy |.—|r| H
ABJIAIOTCA DJIEKTPOHHO-TydeBas  TpyOka |+ — Pard ' L
(DJIT), reHeparop pas3BepTKH, OJOK | A
CUHXPOHU3ALINH, YCUJIMTENN \
BEPTUKAJIBHOTO U TOPU30HTAIIBLHOTO
KAHAJIOB OTKJIOHEHHUS Jy4a. JIEKTPOHHO-
JTy4eBast TpyOKa, CXeMaTH4ECKH
n300pakeHHass Ha  puc.l,  BHeIHe
MpEeACTaBIIeT cO00il KOJOy CrenuanbHON
dbopMbI, B KOTOpPOW CO3/1aH BBICOKHH
BaKyyM.

Ota TpyOKa MO3BOJISET MOJIYYUTh Y3KUH MTy4OK IEKTPOHOB, TO €CTh 3JIEKTPOHHBIH JTy4.

B MecTte momamaHus Ha 3KpaH 3JEKTPOHHOIO JIyda BO3HHMKAET SIPKO CBETSIIEECS
IIATHO, AUAMETP KOTOPOTO MOKHO CIENaTh BECbMa MaJIbIM, IIPEBPATUB €r0 MPAKTUYECKHU B
CBETIYI TOUYKYy. MCTOYHMKOM (M3IIydaTeneM) OHJIEKTPOHOB SBIISIETCS HaKaJIWBAEMbIN
narpesateniem HH katon K. [Ins ¢opMupoBanusi idyya M3 HCHYIIEHHBIX KaTOAOM
AJNIEKTPOHOB, CIIY>)KaT TPHU JJIEKTPOoJa, HUMerone (HopMy KOAKCHAIBbHBIX LUJIUHAPOB:
YOPaBISAIONIMN 3JIEKTPOX YD, MEPBBIM aHOA W BTOPOW aHOA. YIPABISIOIUN JIEKTPOI,
MMEIOIIMIA OTPUILIATENIbHBI OTHOCUTEIBHO KaToJa NOTEHIMANl, OKPYXaeT Karoa u
C)KMMAET BBIXOASIIMA W3 KaToJa 3JIEKTPOHHBIM mMydok. Ha Tople IuiInMHApUYECKOro
VIOPABJISIIOLIETO 3JEKTPOJIa MMEETCS OTBEPCTHE, Yepe3 KOTOPOE MPOXOISAT AJIEKTPOHBI.
W3meHsiss MOTeHLHANl 3TOr0 3JIEKTPOAa MOXKHO PETyJIMPOBATh KOJIUYECTBO 3JIEKTPOHOB B
ANIEKTPOHHOM JIy4Y€, TO €CTh MOXHO pEryJupoBaTh SIPKOCTh CBETSALIETOCsS IIATHA Ha
skpaHe. IloTeHIman nmepBoro aHoAa IMOJOKUTEIEH OTHOCUTENBHO KaTola, a MOTEHIHAI
BTOPOr'0 aHOJA MOJIOXKHUTEJIEH OTHOCUTEIBHOIO MEPBOT0 aHOAa. Perynupys nmoTteHuuaisl
aHOJIOB, MOXHO JTOOUTHCA (POKYCHPOBKH DJIEKTPOHHOTO JIyda B Majoe MATHO (TOYKY) Ha
JKpaHe.
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Ha myTu 31eKTpOHHOrO Jiyda HaxXOASATCS JBE IMapbl NapajUIesIbHBIX IUIACTHHYATHIX
anekTponoB 11 u Ily; 3TH 21IeKTpoAbl HA3BIBAIOT OTKIOHSIOIUMUCA IacTuHamu. Ecimu
OJHOW M3 3THUX MNap HapaJUICIbHBIX IUIACTUH NPWIOKUTh HANPSIKEHUE, TO MEXKIY HUMHU
oOpa3yeTcsi DJIEKTPUYECKOE I10JIe, BEKTOp HAIpPsSKEHHOCTH KOTOPOro HarpaBlieH
NEpPNEHIUKYJIAPHO K IuiacTuHaM. llox pedcTBHEM H3TOro Mojds SJEKTPOHHBIA JIyY,
OPOXOISAIIMNA MEXAY IIaCTUHAMH, OTKIIOHSIETCS U, CIIENOBATEIbHO, CBETSIIEECS MSATHO
nepemeniaercs mo 3kpany ocuusuiorpada. [lnactuns Il nepememiaioT cBersieecs MITHO
B TOPHU30OHTAJIBHOM HAallpaBJI€HUM, IUIACTHHBI [I; - B BEPTUKAJIbHOM HaIpPABJICHUM.
BennunHa CcMelIeHHsT 3TOTO MATHA OT LEHTPAJIbHOM TOYKM OJKpaHa NPaKTUYECKU
MIPOMOPIMOHAIEHA PA3HOCTH NOTEHIIMAIOB MEK/y COOTBETCTBYIOLIMMU IIJIaCTUHAMM.

BaxueiimmM npuMmeHeHueM — ocuuiuiorpada  SIBISETCA  U3y4eHHE  OBICTPBIX
MEPUOJINYECKUX  AJEKTPUYECKUX MpoleccoB. Jlusd  ucciaenoBaHus — HaNpsHKEHHMH,
M3MEHAIOIIUXCS BO BpPEMEHHU, UCHOJB3YIOT 00€ Tapbl OTKJIOHSIOIUX IUIACTUH
ANIEKTPOHHO-Iy4eBO TpyOku. Ha BepTHKanbHO OTKJIOHSAIOMIME IUIACTUHBI OOBIYHO
MO/IAETCS U3TYyYaeMO€ HANPSIKEHHE, a Ha TOPU30HTAIBHO OTKJIOHSIOUIUE IUIACTUHBI -
BbIpabaTbIBaeMOe B caMoM ocuuuiorpage HaIpsSDKEHUE, HM3MEHSIOIIEeCs
IIPONOPLIMOHAIBHO BPEMEHU. OTO HAIPsKEHHE, HAa3bIBAEMOE HANPSDKEHUEM Pa3BEPTKH,
BbIpabaThIBae€TCA TeHEpaTOpOM pa3BepTKU. ['paduk HaNpsKEHUS pa3BEPTKU HM300pakeH
Ha puc. 2. Ha rpajpuke 1o TOpPU3OHTAIBHOM OCH OTJIOXKEHO Bpems t, a 1o
BEPTUKAJIILHOM OCU - HampsibkeHue pasBepTtku. [lo Bugy rpaduka 310 HampspbKeHue
Ha3bIBAIOT TAKKE MUI000pa3HBIM.
sl Ha yuactke rpaduka  HampspkeHHME — BO3pacTaeT
MNPOMOPIMOHAIBHO BPEMEHH, W TO3TOMY CBETSIIEECs
MSATHO HAa DKpaHE ABUKETCS PABHOMEPHO CJIEBA HAIPaBO
BJI0JIb OCH X OT TOYKM M Ha JIEBOM Kpae 3KpaHa 0 TOUYKHU
N nHa ero nmpaBoM kpae (puc. 3). Jlo¥as no nmpaBoro kpas
9KpaHa, TMATHO OBICTPO (MPAKTUYECKH MTHOBEHHO)
BO3BpalaeTcs oOpaTHO K JIEBOMY Kparo dKpaHa (y4acTOK
Ha puc. 2). 3aTeM MATHO CHOBAa JBUXKETCA PABHOMEPHO
cieBa HampaBo (y4acTOK rpapuka) wu T.0. Tak
OCYLIECTBJISIETCS Pa3BEPTKA BO BPEMEHU.

[Tycts U(t) - u3ydyaemoe mnepeMeHHOE HampsHKEHHE.
Ecim B MOMEHT, KOorja CBETALIEECS ISATHO IPOXOJIUT
M N TOUKy M »5KpaHa, Ha BEpPTHKAJIbHO OTKJIOHSIOIIUECS
IIaCTUHBI MojaTh Hamnpspkenwe U(t), TO 3IeKTPOHHBIN
JAy4 BBIYEPTUT KPUBYIO 3aBUCUMOCTH H3y4aeMOTO
HampspKEHUSA OT BPEMEHU B MHTEPBAJIC OT ;) 10 tp, rae b -

e 3 MOMEHT BPEMEHM, KOTJa CBETSIIEEeCs MITHO JOCTUTHET
Touku N 3KpaHa.

Eciu U(t) - nepuoanueckass ¢pyHkuus ¢ nepuogom T, paBHBIM tj-tr, TO Ha dKpaHe
ocimuiorpadga Mbl yBuAuM nepBbld nepuona  Gynkuuu U(t). Ilocne MraoBeHHOro
BO3BPAILEHUS CBETALLEroCs MATHA B TOUKY M MBI (IpY MOCIEAYIOIIEM €r0 NEPEMEILEHUN
B Touky N 3KpaHa) YBHAUM BTOpoi nepuona uaMenenust ¢pyHkuuu U(t) u T.a. [loBTopsis
pa3BepTKy MHOTOKpPAaTHO, Mbl CMOXEM YBUJETh Ha SKpPAaHE HEMOJBHKHYIO KapTUHY
u3Mmenenuss Qynkuuu U(t) B TeueHHWe OJHOTO €€ TMEepHoja, €CIW BpeMs JBIKEHUS
cBeTrsamerocs natHa 1o 3kpaHy M ot N pasHo mepuoay T ¢yukmuu U(t). Ecim xe t;-
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t,=n-T, rae n - mes0e YMCio, TO Ha SKPAHE MBI MTOJIYIUM N TIEPHOI0B U3MEHEHUS (DYHKITHH
U(t), n m300paxenue OyJeT HEMOIBIKHBIM.

OOBIYHO JOCTATOYHO TOYHOE COOTHOUIEHUE MEPUOJIOB PA3BEPTKH U H3y4aeMOro
HaANpPsDKEHUsT COOJIIOCTH OKa3bIBAE€TCS HEBO3MOXKHO H3-32 HECTAOWJIBHOCTH TE€HEepaTopa
pa3BepTKU WM CAMOr0 HM3y4aemoro mnpoiiecca. JlJis mpUHYIUTEIHLHOTO COTJIACOBAHUS
YKa3aHHBIX MEPHOJIOB UCIHOJIb3YIOT CUHXPOHU3AILUIO, TO €CTh BBHIOMPAIOT TAKYIO CXEMY,
IpU KOTOPOM M3yyaeMoe HanpsbKeHHE "HaBS3bIBACT" CBOW MEPUOJI TEHEPATOPY Pa3BEPTKH.

Jlist u3MepeHus: aMIUIMTYIbl CUTHAJIOB HEOOXOJUMO 3HATh YYBCTBUTEIBHOCTH
ocumiorpada, TO €CTh BEIMYUMHY CMEIIEHHUS CBETAILIErocs MATHA TPU W3MEHEHUU
HaMpsOKEHUST Ha OTKJIOHSIIOIIMX IUIAaCTMHAX Ha | BosbT. [[nsl KaHama BEpTUKAIBLHOIO
OTKJIOHEHUS 4YyBCTBUTEIHHOCTh paBHa Sy=Y/Uy, rie Y — cMmelleHue BAOJb OCH y TMOJ
JIEHCTBUEM HaIlpsKEHUs Ha TlacTHaX, paBHOTO Uy.

2. Tlopsiaok BbINOJIHEHUS PA0OTHI
I. OmnpenesieHue 4yBCTBUTEJIbHOCTH OCHUILIOrpada.
[Toaxmounts rereparop k rue3ny "BXO/J] Y" ocuusmiorpada. Bonsrmerp

MOJIKJIIOUNTH K THe31y "'V reneparopa.

1. YcTaHOBUTH 4acTOTYy MEPEMEHHOrO TOKa OT reHeparopa, pasuyro 1000 .

2. Tlepexmtouarens ocumiorpada "V/aen" yctanoBuTh B mosioxenue "2".

3. BxuounTh reHeparop u ocruiuiorpad B CETh.

4. Habmogmas 3a MOKa3aHUSMH CTPEJIOYHOTO BOJIBTMETPAa M IMOBOpayuBasl pydky ' "
reHeparopa yctaHoBuTh HanpsbkeHue U,y= 2 B.

5. C nomompio pyuek ocmwmorpagpa "CTAB", "YPOBEHB", "BPEMS/JEJ",

"TIJTABHO" 1o6uThCsl yCTOMYMBOTO M300payK€HUs CUHYCOMIbI Ha SKpaHe.

. Pyukamu "SAPKOCTbB" u "®OKYC" noburbcst 4eTKoro n3o0paxeHusl.

[Tepexmtouarens "BUJ[ CUT'HAJIA" nepeBectu B nonoxkenue "M'. Ilpu 3TOM Ha

SKpaHE MOSBUTCS FOPU30HTAJbHAS JUHUA. EClIM NUHUA HA SKpaHE HE MOSBWIACH, TO

Bpamias pyuku "CTAB" u "YPOBEHDbB" nobeiitech ee nosiBneHus.

. Pyukoii " " cOBMECTUTH 3Ty MOJIOCY C OChI0 X Ha dKpaHe ocuusuiorpada.

9. Ilepexmouatens "BUJ CUT'HAJIA" nepeBoautcst B ucxoaHoe cocrosiuue "~". Ha
JKpaHe [I0OJDKHA TMOABUTHCA cuHycowpaa. llpu ee oTcyTcTBHUM HM300pa)keHue
BoccraHaBinuBaercs BpauleHneM pydek "CTAB" n "YPOBEHDL". Cunyconna nomxHa
OBITH CTPOr0 CHMMETPUYHA OTHOCUTEIBHO OCH X.

10. M3MepuTh uuciao JAelieHUH Ha 3KpaHe ocuwuiorpapa ot ocu X 10 BEPIIMHbI
CUHYCOUJIbI. DKpaH ocuusuiorpada pazouT Ha kBaaparbl. CTOpOHA KBajpaTa paBHA
onHomy paenenuto. Kaxxoe nenenue paz0MTO Ha MATHh YacTel, ClIeIOBATEIbHO, OJIHA
ero 4acth paBHa 0,2 paeneHus. YyBCTBUTEIBHOCTH OMNPEACIUTH MO (GopmyJe:
SY=YM/U3(b

11. Takum >xe oOpa3oM onpenenuTb 4yBcTBUTEIbHOCTD ipu U,=4 B.

12. IMepexmouarens ociutorpada "V/IEJ" yctanoBuTs B monoxkenue "5". OnpenenuTsb
qyBcTBUTEIBHOCTD TIpH U,g= 6; 8; 10 B. PesynbraTel 3anectu B Tabnumy 1.

Tabnuya 1

-

o0

Usp, B 2 4 6 8 10

Y, ea

Sy, nea/B
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II. Onpenenenue 4acTOTHI CHTHAJIA TeHEPATOPA.
. YCTaHOBHUTH MPOM3BOJIBHYIO YacCTOTy CUTHaja reneparopa. Ilepexmouatens "V/IEJ"
OCTaBUTH B NOJIOKEHHUH "5".

Pyukamu "BPEMS/JEJI", "CTAB", "YPOBEHb" no6Gutbcs cTabuibHOTO
M300paKeHUsS CUHYCOUJIBI Ha dKpaHe ocuuiuiorpada. XKenaTenbHo, 4TOObBI CHHYCOUAA
uMesa MUHUMaIbHO BO3MOKHOE YHUCIIO MIEPUOJIOB.

. Onpenenure (1Mo ocu X) 4KCIIO OONBIINX AefeHUuN X, TPUXOASIIMXCA HA OJIUH MEPUO]L
CUHYCOUJIBI Ha »HKpaHe ocuwuiorpaga. HM3mepeHuss HeoOXOIUMO NPOBOIAUTH C
TOYHOCTBIO JIO I€CATHIX J10JIeH OOJIBIIOTO ACICHHUS.

. 3anuimTe nokazanue BpemeHu paszpepTku K nepeximouarens "BPEMS/JIEJ".

. Onpenemure nmepuoa T u gacroty f uccnenyemoro curnana mo dopmynam: T=K- Xr;
=1/T=1/(K- Xr).

. CpaBHUTE HAMICHHYIO YaCTOTY CUTHAJIa C YaCTOTOM, YCTAHOBIICHHOM HAa reHepaTope.
BoiBoa:

KoHTposbHbIE BONIPOCHI:
1. KakoBo HazHaueHue ocumuiiorpada u B 4€M €ro NpeuMyIiecTBa 0 CPAaBHEHHUIO
CO CTPEIOYHO-IIU(PPOBBIMU U3MEPUTETHLHBIMU PUOOpaMu?

2. Kakoe siBJ€HHE UCIIOJIB3YIOT B AJIEKTPOHHO-ITY4E€BOU TPYOKE AJIsl OTyUEHUS
CBOOO/IHBIX 3JIEKTPOHOB B raze?

3. IlepeunciuTe OCHOBHBIE JIEMEHTHI AIEKTPOHHO-TYy4E€BOU TPYOKH.

4. OOBSACHUTE CXEMY yIPABJICHHS 3JIEKTPOHHBIM JTyUOM.

5. Jlns yero npeAaHa3HayeH T€HEepaToOp FOPU30HTAIBHON pa3BEpTKU?

6. Yto Takoe 4yBCTBUTEIBHOCTH ociiorpaga?
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JlabopaTtopHas paGora Nel3
HccaenoBanue padoThl CXeM BBINPSIMJICHUS] IEPEMEHHOT0 TOKA

Hean: UCCIIEI0BATh paboty IOJIyIIPOBOJJHUKOBOI'O 0JTHO(a3HOTO
JBYXIIOJIYIIEPUOJIHOTO BBITPSMUTEIS.
IIpudopsl n 060pya0BaHKE:
1. ITomynpOBOTHUKOBBIE JUOJIBI
2. Pesuctop 10 kOm
3. Kongencaropsl 1 Mx®, 10 Mx®, 100 mxdD
3. UcTounuk nuTtanus oT 0J0Ka reHepaToOpOB HAMPSIKEHHIA
4. KoMIUIEKT MyJbTUMETPOB B KaUY€CTBE aMIIEpMETPa U BOJIbTMETPA
5. Ocnumnorpad
6. HaGop coenMHUTENbHBIX TPOBOJIOB.
1. O01mme cBegeHUA

B nenu ¢ momynpoBOJAHHMKOBBIM JAHOAOM (puC.l) YCTaHOBHUBIIMKCS TOK MOXET
IIPOTEKATh TOJIBKO IPH ONPEACIICHHOM MOJISIPHOCTH IIPUWIOKEHHOTO K TUOAY HAIPSKEHU.
IIpn M3MEHEHUN NOJSIPHOCTH HANPSDKEHWS JUOJ 3alUpacTcs M TOK Ipekpauniaercs. B
LENU MEePEMEHHOr0 (CMHYCOMIAJIbHOTO) HANPSKEHUSI TOK MPOTEKAEeT TOJIBKO B TEUEHUE
TOM IOJYBOJHBI, KOI/Ia JUOX OTKPHIT. [loayBosHA Apyrod mojaspHocTH nonasisiercs. B
pe3ynbTaTe B LIENU UMEET MECTO TOK OJHOIO HamlpasiIeHUs. J[JI1 yMEHBIICHHS TyJIbCALAN
BBIIPSAMIICHHOTO HANpsyKEHUS MPUMEHSIOTCS Criaxkuparomue ¢QuibTpsl. [IpocTeiimum
(UIBTPOM SABIISIETCS KOHIEHCATOP, MOAKIIOYEHHBIN MapauieIbHO Harpy3Ke.

Upx

O D} > t
|
Usx Rharp Ud Ud
t
O | -
Puc.1
OnHodazHbIil ABYXIOTYIIEPUOIHBINA BBIIPSIMUTENh MPUMEHSIOT B HHU3KOBOJBTHBIX
YCTPOMCTBAX. JlmarpaMMbpl ~ HampspKEHUH W TOKOB,  MOsICHSIOImUME  paboTy

JBYXIIOJIYNEPUOAHOTO BBIIPSIMUTENSL CO CPEIHUM BBIBOJIOM Ha AaKTHUBHYIO Harpy3Ky
MIPEACTABIICHBI HA PUC.2.
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Jwuonsl cxemsl VD 1 VD, IpoBOAAT TOK MOOYEPETHO, KAXKIBIA B COOTBETCTBYIOIIUN
MOJYNIEPUO/ ITUTAIOLIETO HANPSKEHKS. B TeueHrne nepBoro noyryrnepuoaa
ITOJIOKUTEBHBIN IMTOTEHIMAJ UMEET aHOA Aruoa VD U TOK i,4; MPOXOIUT yepe3 Hero. B
TEUEHUE BTOPOTO MOIYNEPUOA MOJ0KUTEIbHBIN MOTEHIIMAI UMEET aHoA auoaa VDo,

TOK i,42 IPOXOJIUT YE€PE3 HETO, IIPUUEM B 1LIEIU HArpy3KHU TOK iy TPOXOJUT B TOM XK€
HaIIpaBJICHUH, YTO U B TIEPBBIN MOIYyNeprol. TakuM 00pa3oM, B OTJIMYHE OT MPOCTEUIIIETO
OJIHOTIOJTYTIEPUOAHOTO BBIIPSIMUTEINS B BBIIPSIMUTENE CO CPEAHEN TOUKOMN BBIMPSIMICHHBIN
TOK MPOXOJIUT Yepe3 HArpy3Ky B TEUEHHE 000OUX TMOIYIIEPHUOIOB ITIEPEMEHHOTO TOKA.

[Ipu nccnenoBaHUM BRIIPSIMUTENIEH TPUMEHSIIOTCS CIIEAYIOMKE 0003HAYCHUS:
Uspx, Usx — MTHOBEHHOE U JICUCTBYIOIIEE 3HAUEHUS CUHYCOUIATbHOTO BXOTHOTO
HaIpsHKCHUS;
U4, Ud, Udmax, Udmin— MTHOBEHHOE, Cpe/IHEE, MAKCUMaIbHOE, MUHUMAJIBHOE 3HAYEHUS
BBIXOJTHOTO (BBIIPSMIIEHHOTO) HANPSKEHUS,
fi— dactora mynbcanuii BEIXOHOTO HAMPSKCHUS;
Ua / Usx— k03D PuiineHT BeINpsSIMICHUS;
m = fuyue/ fax— YHCIIO MyIbCANIU BRIMPSIMICHHOTO HAMPSKEHUS 32 OJIUH ITEPUO]T
HaNpsKCHUS TUTAHUSA,

k — AUrlan,c _ U _U
nyJbe Ud Ud

dmax dmin

— KO3 PUIMEHT MyIbCalMil BEITPSIMIEHHOTO HAMPSKCHUSI.

2. IlopsiiOK BBHINOJIHEHUS PadOTHI

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

e Bxmounte ocmmmtorpad. IloakmrounTe aBa M00BIX BX0Aa ocluIorpada Kk KaHaaam
VO u V1. YcranoBure pazseptky SMC/nemn.

e [lepenecure Ha rpaduk (puc.4) oCHHIIIOrpaMMBbI BXOJHOTO U BBIXOJHOTO
HaIpsKEHUM.

o Cpenaiite uamepenus u zanumute B Ta01.1. 3HaueHus: Upx — aeiictByromee, Ug—
cpennee, AUnyane, M = fuyane/ fax.

e Paccuuraiite u 3anumute B Ta6.1 koapdurmentsl Uq / Usx 11 Knyage.

A 2&"”2&"’3

o]

G
= v Rk +—-—
3~ fU= 5(')7?[1 D []10 KOM E © @9
. ;
Lo O- - - 4 O
[szzkw,
Puc.3

e [lapamnensbHo Harpy3o4yHoMmy pe3uctopy Ry moakimounTe  CriaxuBaroliue
koHzeHcaTopbl C ¢ eMKOCTAMH, yKa3aHHbIMU B TaOi.l, TOBTOpUTE H3MEpEHHS U
JopucyiTe rpadKy BHIIPSIMIEHHOTO HANPsDKEHUS Ha puc.4.
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Tabnuya 1

C, Mk®

10

100

UBx, B

Us, B

AUnym,c,

B

Ud / UBX

knynbc

MC

-2

-4

BoiBOA:

KonTpo/abHbIE BONIPOCHI:

1.
2.
3.

Kakue HegocTaTku B cXxemMe OJHOMOIYTIEPUOAHOTO BIPSAMIICHUSA?
Yro Takoe kor(hGUIIMEHT BhIIPAMIIEHUS U KOADOUIIMEHT MyJIbcaluii?

Puc.4

Kakoe nericTBue oka3bIBaeT CrIIAKUBAIOIINN KOHAEHCATOP HA aMIUTUTYAY

MyJIbCAUN HANPSIKEHUA?
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JlabopaTtopHasi paGora Nel4
HccaenoBanue padoThl yCHIHTEISA HU3KOH YaCTOTHI

Henab: n3y4nTh NPUHLIKI PAOOTHI YCUIIUTENS HAPSDKEHUST HU3KOW YacTOTHI, a TAKKe
AKCIIEPUMEHTAILHO OIPEACIIUTh €r0 OCHOBHBIE ITapaMETPBhI.

IIpudopsl n 060pya0BaHKE:

1. Ycunurenb HU3KON 4aCTOTHI, BHIMOJTHEHHBIN MO CXEME ¢ OOIIUM SMUTTEPOM

2. UctouHuk nuTaHus oT 0JI0Ka TeHepaTOpOB HANPSKEHUN

3. KoMIuieKT MyJIbTUMETPOB B KAYECTBE BOJILTMETPOB

4. Ocmmmorpad.

1. O6mue cBenenust

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

TpaH3uCTOPBI HCIIONB3YIOTCS KAK YIPABJISIIOIIME 3JIEMEHTHI B YCUIIUTEIBHBIX LEISX.
[lo Ha3BaHMIO TOTO SJEKTPOJA TPAH3UCTOPA, KOTOPHIM UCIOJIb3yeTCS Kak 00Ias TOYKa
JUISl HAIIPSDKEHWM BXOJIHOTO M BBIXOJHOTO CHUTHAJIOB, Pa3iWYalOT TPU OCHOBHBIE CXEMBI
yCWINTENEH Ha OUMOJSPHBIX TPAH3UCTOPAX:

e ¢ o6muM smutTepoM (0I)
e ¢ o0muM kosektopoM (OK)
e ¢ obmreit 6a3oit (OB).

B naumbGonee pacnpoCTpaHEHHBIX CXEMax YCWIHTENEH HCIOIb3YIOTCS Nn—p-n
TpaH3ucTOpbl. OIHAKO P-N—P TPaH3UCTOPHI TAKKE MOXKHO HCIIOJb30BaTh, HO TOTA
HY>KHO U3MEHUTH MOJIIPHOCTH paboyuero HanpsHKeHUs.

B nanHo#l paboTe UCHONIB3yeTCsl YCUIUTENb HU3KOW YacTOTHI, BBITIOJHEHHBIN IO
CXeMe ¢ OOIIMM IMHUTTEPOM.

VY CuneHuIo CUTHAJIOB COOTBETCTBYET HArPYy30UHBIN pexuM paboThl TpaH3ucTopa. Ha
puc.2 moKasaHa NpoCTeMIas CxeMa yCUIIMTENS Ha TPAaH3UCTOPE TUITa P-n-p.

gl

Puc. 1. Cxema ycunumens na mpansucmope ¢ O3

B TpaH3ucTOopHOM ycwWiHTENE YHOPaBIAEMOM SIBISETCS KOJUIEKTOpHAas LEeNb, a
yopaBisitonied — 0a3oBas. B KOIEKTOpHOUW Iemu TpaH3WCTOpa MMEETCS HCTOYHUK
nutanus Ex (—Ek), compoTuBieHue Harpy3ku TpaH3ucTopa Rx W pazgenurenbHbIM
koHzaeHcarop C, . B 6a30Byro 11eb BKIIOYEHBI 1Ba UCTOUYHUKA: UCTOYHHUK NEPEMEHHOTO
HanpspkeHus: ¢ aMIUIUTYA0U Upp = Uz U HICTOYHUK ITOCTOSIHHOTO HAIIPSKEHUSI CMELEHUS
Ecy, IOCIIETHUN B TPAH3UCTOPHOM YCHUJIUTEIE HEOOXOAUM JIJIsi TOrO, YTOObI 0OECIIEeUUTh
HEO0OXOIUMbIA HauyaJdbHBIM TOK MOKOS ko B 1enu kosuiektopa. s 3TOro mojsipHOCTb

HAIpspKCHUA CMCIICHHA YCTAaHABJIIMBAIOT Tak, YTOOBI OHO OTIIPAJIO TPAH3HUCTOD. HpI/I
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OTCYTCTBHM OTPHILIATETILHOTO HAMPSKEHHs] CMeEIIeHus TOK 0asbl Iy = 0, B KOJUIEKTOPHOMH
LENM TPaH3UCTOpa MPOTEKAET HACTOJbKO HE3HAYUTENbHBIA TOK, YTO MPaKTUYECKU
TPaH3UCTOP MOXHO CUUTATh 3anepTeIM. Eciin Obl B 0a30BOM LIENM OTCYTCTBOBAJ UCTOYHHK
OTPULIATEIIBHOTO  HAIPSDKEHUS, TO B  IOJOXKHUTEIBHBIE IOJYNEPUOIABl BXOIHOIO
HaNpsHKEHUS. TPAH3UCTOP 3alHUpajIcs U BO3HUKAIM Obl OOJIBIINE HEIMHEUHbBIE CKAKEHUS.
Hampsoxkenne Ups U3MEHSETCS INPONOPLUUMOHAIBHO BXOAHOMY curHaly Uy, U B
KOJUIEKTOPHOM LNy ITPOUCXOANUT MPONOPLHHUOHAIBHOE U3MeHeHne Toka Ix. Tok Ik co3maer
Ha pesucrtope Ry mynscupyromee HanpsbkeHue. PasznenutensHblil koHaeHcatop Cp
IIPOITYCKAET Ha BBIXOAHBIC 3aKUMBbI TOJBKO IIEPEMEHHYIO COCTABIIIOLIYIO KOJUIEKTOPHOTO
Hanpspkenus. [logOupas coorBercTByromue 3HadeHus Ex, Rx u tvm Tpansucropa, MOXHO
MOJIYYUTh HA BBIXOJHBIX 3aKMMaX NEpPEeMEHHOE BbIXOAHOE HampsikeHue Ug,x = Ukn, BO
MHOTO pa3 npesplmaromee aMmmmTyny Ums. (Ry — conporuBnenne norpedurens).

OMUTTEPHBIN TMEpexo/ TPaH3UCTOpa MpU pabOTe YCHIUTENS BCEr/a OTKPHIT U BO
BXOJIHOM LEMU MPOTEKaeT TOK lp ; clemoBaTenbHO, MCTOYHUK BXOJHOTO HAMPSKEHUS
BCEI/Ia PACXOIyeT MOIIHOCTh. lIpn OJHOBpEeMEHHOM BO3JIEHCTBUM Ha Y4acTOK 0aza-
sMUTTEp NBYX HampsbkeHud Ecy 1 Unp B Lenu 0as3bl MpOTEKaeT MyJbCUPYIOLIUN TOK.
ITOCTOSIHHYIO COCTABIISIFOLIYIO CO3Aa€T UCTOYHHUK CMELIEHUS, a IEPEMEHHY0 — UCTOYHHK
BXOJIHOT'O HAIIPSKEHUS.

2. ITopsiioK BHINOJIHEHHUSI PA0OTHI
e CHATH aMIUTUTYIHYIO XapaKTEPUCTUKY YCUIIUTEIS IIPU ITOCTOSHHON YaCTOTE CUTHAIa
f=1klm.
Tabnuua 1

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

UBle D B

e Tloctpouts ammunTynHYI0 XapakTePUCTUKY Uppix (Usx).
e CHATHh aMIUTUTYIHO-YaCTOTHYIO XapaKTEPUCTUKY, MPEACTABISIONIYIO COOOM
3aBUCUMOCTh Kod(dduimenta ycunenus ot 4acToTel npu Uz, = const (Ug =0,35 B).

Tabnuya 2
f, k' 0,1 0,3 0,6 0,9 1,2 1,5 1,8 2,1 2,4
UBle 9 B
kU= UBle/UBX

e Bbryucautb KO3QPUUUEHT YCUIIEHUS U TOCTPOUTH aMILUIUTYTHO-4aCTOTHYIO
xapaktepuctuky ku(f).

BriBOA:

KoHTpoJibHBIE BONIPOCHI:

1. B 4em nOCTOMHCTBA U HEAOCTATKU TPAH3UCTOPHOI'O YCUJIMTES [0 CPABHEHUIO C
JIAMIIOBBIM?

2. Tlouemy B yCHIUTEISIX YaIlle BCETO UCIOJIb3YETCSA CXeMa ¢ OOITUM IMUTTEPOM?

3. HazoBuTe npuyuHbl moMex npu padboTe yCHIUTENeH.
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JlabopaTtopHasi pabGora NelS
HccaenoBanue padoTbl TPAH3MCTOPHOT0 aBTOreHeparopa tuna LC

Henb: n3y4nTh NpUHLIKI PaOOTHI TPAH3UCTOPHOTO aBTOreHeparopa tuna LC.
IIpudopsl n 060pya0BaHKE:

1. JTaGopaTopHbIii cTEeHT

2. Ocuminorpad

3. ICTOYHMK NUTAHUS

4. I'eneparop.

IHopsiioK BbINOJIHEHHUS PadOThI

1. 3apucyiite (GYHKIIMOHATBHYIO
cxeMy aBrtoreHeparopa. Kakyto
pOJb WUrpaeT KaKAbIA JJIEMEHT?

516)

Kak  perynupyercs  mpolecc ] e -
NOCTYTUIEHUS SHEepruu B Al™?
30C [
2. 3apucyiire CXEMY
aBTOreHepaTropa ¢ WHAYKTUBHOU .. L,
CBS3BIO. OObsicHUTE ero it
YCTPOMCTBO U MPUHIUI PaOOTHI. [ ==En:
Kak oOecneunBaercsi oOpaTHas E,=C °
CBSI3b? -I;‘E;_'
Ia
hl 2
3. 3apucyure CXEMY Lo 3
aBTOreHepaTopa. OO0BsacHuTE “;n I 0o
TPUHITATT padotel.  Kak — o
obecrnieunBaeTcsi oOpaTHasi CBS3h? . T
@ 10 | "
:

4. CoOmronast moJIIPHOCTb, MOJAKIIOYMTE UCTOYHUK MUTAHUS K TeHepaTtopy. K Beixomy
re’HepaTopa NoAKIYUTh ociuorpad. Mcenenyiire popmy u ammintyty
KOJI€0aHUM MPU PA3IUUHBIX pEeKUMaX padOThl TPAH3UCTOPA.

BriBOA:

KonTpoabHbIe BONPOCHI:
1. Yro Takoe LC-aBTOreHepaTop rapMOHMYECKUX KOJIeOaHU1?
2. 3aueM Hy)KHa oOpaTHas CBsI3b B aBTOreHEepaTope?
3. 13 xakuX OCHOBHBIX y3510B cocTouT LC-aBTorenepatop?
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4. Kakoii pesxuM padOThl aBTOT€HEPaTOPa HA3bIBAKOT CTALIMOHAPHBIM ?
Kontpomupyemsie komnerenuuu: OK 01, OK 02, IIK 1.1, [IK 1.2, [IK 2.2, [IK 2.3

Kpurtepuu onieHKH 1a00paTOPHBIX PadoT:

PesynbraTom paboThl Mo Kaxaou jJabopaTopHOil pabote sBisieTcss odopmieHue
otuera M ero 3amurta. OlEHKY 3a JIabOpaTOpHYI0 paboTy MpernojaBaTesib BBICTABISET
MOCJI€ 3allUThI OTYETA.

JlabopaTopHbie pabOThI OLICHUBAIOTCA 10 MATUOAIIILHOM IIKaJIe:

«5» 0aJU10B BBICTABJISACTCH 00y4a0IIEMYCH, eCJIM:

— paboTa BBINOJIHEHA TOJHOCTHIO U TMPaBWIBHO; paboTa BBHIMOJIHEHA MO IUIAHY C
y4eToM TpeOoBaHHI 6e30macHOCTH; padoTa BHIMOJIHEHA CAMOCTOSITENIbHO; padoTa ciaHa ¢
COOJIIOIGHHEM BCEX CPOKOB; COOJIIOJIEHBI BCE MpaBmia O(QOpPMIIEHUS OTYETa; CHAETaHbI
MPaBUJILHBIC BBIBO/IBI;

— BO BpeMS 3aIUTHl OOYYaIOMIMICS MPaBUJIBHO MOHUMAET CYLIHOCTh BOIPOCA, AA€T
TOYHOE OINpEIEICHUE ¢ MCTOJIKOBAHUE OCHOBHBIX IIOHSATHUM, CTPOUT OTBET IO
COOCTBEHHOMY TIIJIaHY, COIPOBOXKJAET OTBET IMpUMEpPaMH, yYMEeT MPUMEHHUTHh 3HAHUS B
HOBOM CHUTyallMHM, MOXET YCTAaHOBHUTH CBSI3b MEXKIAY H3Yy4aeMbIM U paHee H3yYCHHBIM
MaTepuajioM U3 Kypca, a TakKe C MaTepuajoM, YCBOCHHBIM NpPH H3YyYEHUU APYTUX
JTUCITUTUINH;

«4» 0aJ1a BBICTABJISIETCHA 00y4AKOIEMYCSl, €CJIN:

— paboTa BBINOJHEHA MPABWIBHO C Y4Y4e€TOM 2-3 HECYIIECTBEHHBIX OIIMOOK
HCIIPABJIEHHBIX CaMOCTOATENBHO MO TpeOOBAaHHUIO IMpenojaaBaTelis; padoTa caaHa B CPOK
(iubo c omo3naHWeM Ha JBa-TPU 3aHSATHSI), €CThb HEKOTOPbIE HEI0YEThl B O(OPMIICHUU
OTUeTa;

— BO BpeMSsl 3aIUTHI OOYYAIOMIMIICS MPABUIIBHO MOHUMAET CYIIHOCTh BOIIPOCA, JAeT
TOYHOE OINpEIEICHHEe W MCTOJKOBAaHME OCHOBHBIX TIOHSTHI, HO OTBET JaH 0e3
MCIIOJIb30BaHUsI COOCTBEHHOrO IJIaHA, HOBBIX MPUMEPOB, 0€3 MPUMEHEHUS 3HAHUU B
HOBOH cuTyalnuu, 0e3 HCIOJB30BAHMS CBSI3€M C paHEe W3YYECHHBIM MaTEpHalioOM H
MaTepuaioM, yCBOCHHBIM MPU U3YUCHHUH JIPYTUX JUCIUILINH;

«3» 0asJ1a BBICTABJISIETCH 00y4YAKOIEMYCSl, €CJIN:

— paboTa BBIMOJHEHA MPABWJIBHO HE MEHEE YeM Ha TMOJOBHHY WM JIOMYIICHA
CYIIECTBEHHass OmMOKa, HO OOYyYalolluics BIIAaJEeeT O005S3aTeNbHBIMU 3HAHUSMU U
YMEHHSIMHU 110 IPOBEPsIeMO TeMe; 00yUaroUIUiicsi MHOTOKPAaTHO 00paIiaeTcs 3a MOMOIIbIO
npenojiaBaresis; padoTa caHa ¢ OMO3/IaHUeM OoJiee TpeX 3aHATUM; B O(POPMIICHUHU OTYETA
€CTh OTKJIOHCHHUS ¥ HECOOTBETCTBUS MPEABSBISICMBIM TPCOOBAHUSM;

— BO BpeMsl 3alUThl 00y4YaroIMics MPaBUJIBHO MOHUMAET CYIIHOCTh BOIIPOCA, HO B
OTBETE UMEIOTCA OT/AENbHbIE MPOOENbl B YCBOCHUH BOIPOCOB KypCa;

«2» 0aJu1a BBICTABJIACTCH 00yYaOMIEeMYCsl, €CJIM:

— BBINIOJHEHO MEHBINE TOJIOBUHBI MPEIJIOKEHHBIX 3aJaHui, MONyIIeHbl JaBe (U
0oJiee) CylIEeCTBEHHbIE OIIMOKU B X0j€ padOThl, MOKA3aBIIME, YTO OOYYAIOUIUMCS HE
BIIaZIcET 00s3aTETbHBIMU 3HAHUSMU M YMEHHUSIMU MO JIaHHOW TeMe B TIOJHOM OObeme,
oOydJaromnuiicss BBITIOJHAECT pPaboOTy C TOMOIIBI0 TpenojaaBaTeNs, paboTa cIaHa C
HapYIICHUEM BCEX CPOKOB; MIMEETCS MHOTO HapyILIEHUH npaBui 0(OpMIICHHUS.

B nanHom cnyuae oOydaromiuiicss He IOMycKaeTcs K 3anure otyeta. Paborta qomkHa
OBITH HCTIPABJIICHA C YYETOM HEJOCTATKOB.
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— MpU 3alIUTe OT4YeTa OOyJYalomuics HE MOXET OTBETUTh HHU Ha OJWH U3
MOCTAaBJICHHBIX BOTIPOCOB.

B nmanHOoM cnmyuae oOyudaromuiicss OyJeT MOMyIIeH K MOBTOPHOW 3alUTe OTYeTa
TOJILKO TIOCJIe JUKBHUIAIIMM TIPOOEIIOB B 3HAHWHM YYeOHOTO MaTepuajga IO TeMe
n1abopaTopHOI pabOTHI.
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Temsl pepepaTon

1. Kimaccuduxanust 351eKTpOonpruBOI0B

2. DIIEKTPONPUBOJL HA KEJIE3HOAOPOKHOM TPAHCIIOPTE

3. Ilpumenenune mynsTuBHOpaTOpoB B DBM U ycTpoiicTBax aBTOMATHKHU

4. IlpuMeHeHre TPUTTEPOB HA JKEJIE3HOJAOPOKHOM TPAHCIIOPTE

5. Uctopust pa3BUTHS BBIYUCIUTEIBHOW TEXHUKU

6. [IpuMeHEHME MHKPOMNPOLECCOPOB U  MHUKPO-OBM Ha  XKeIE3HOOOPOKHOM
TPAHCIIOPTE

Kontponmupyemsie komnerenunn: OK 01, OK 02, [IK 1.1, I[IK 1.2, IIK 2.2, [IK 2.3

Kputepuu ouenku pedeparon:

«5» 6a1710B BBICTABJIsIETCS 00y4aK0IEeMYCsl, €CJIM BBIIIOJIHEHbI BCe TPEOOBaHUS K
HaIMCAaHMUIO B COOTBETCTBUH C BHYTPEHHUM CTaHAApTOM U 3amuTte pedepara: o6o3HaueHa
npoOieMa U 000CHOBaHA €¢ aKTyaJbHOCTh, C/EJIaH KPAaTKUW aHaJIu3 pa3UYHBIX TOUYEK
3peHUsI Ha paccMaTpUBAEMyIO0 MPOOJIEMY M JIOTMYHO H3JIOKEHA COOCTBEHHAs MO3UIIMS,
chopMyIUPOBaHbI BBIBOJBI, TEMa PACKPHITA MOJHOCTHIO, BhIAEPKaH 00BbEM, COOIIOICHBI
TpeboBaHus K 0hOPMIICHUIO, JaHbl MPABUIIbBHBIC OTBETHI HA JIOMOJIHUTEIIbHBIE BOITPOCHI.

«4» 0Gaju1a BbICTaBJsIeTCH O00y4YalolmieMycsl, €cJM OCHOBHbIE TpeOOBaHHS K
pedepary M ero 3ammre, yKa3aHHbBIE IJIS OLIEHKH «5», BBIIOJHEHBI, HO TPH 3TOM
JOMYIIEHbl HEJ0YeThl. B 4acTHOCTH, MMEIOTCS HETOYHOCTH B HU3JIOKEHHWU MaTepuana;
OTCYTCTBYET JIOTMYECKas IOCJIEIOBATEIIbHOCTh B CYXKICHHUAX; HE BBIIECpPKAH O0BEM
pedepara; uMmeroTcs ymymieHUS B O(OPMIICHWHU; Ha IOMOJHHUTEIbHBIE BOMPOCH TpU
3aIlIUTE IaHbl HETIOJIHBIC OTBETHI.

«3» Oajia BBICTABJsIETCHA O0O0y4YalwIeMycsl, €CJH TEeMa OCBEIICHA JIAIIb
YaCTUYHO; JOMYIIEeHbl (haKTUUeCKue OMMUOKU B COJepKaHUM pedepara Uiau MpU OTBETE
Ha JOTOJHUTEIBHBIE BOMPOCHI, HE BBIAEPKAH 00BbeM pedepaTa; UMEIOTCS YIYIICHUS B
o(pOopMIICHUHU.

«2» 0ajJ1a BBICTABJISIETCHA 00yYAKOIIEMYCSl, €CJIU:

1) TeMa ocBOeHa JHIIb YAaCTUYHO; JOIMYIIECHBI TpyOble OIMOKH B COJEpKaHUU
pedepata WM TpU OTBETE HA JIOMOJIHUTENIBHBIC BOMPOCH; HE BBIACP)KaH OOBEM
pedepara; UMEIOTCS yIyIIeHUs B 0(pOPMIICHUH; BO BpEMS 3aIIUTHI OTCYTCTBYET BBIBO/I;

2) tema pedepaTa HE paCKpbITa, OOHAPYKUBAETCS CYUIECTBEHHOE HEMOHHUMaHUE
po0JIeMbl; 00OYYaIOIIUIICS HE TOTOB K 3aIllUTE.

62



TeMbl npe3eHTanmi

1. Knaccudukarus 371eKTpOnpruBOI0B

2. DAEKTPONPUBOJ Ha KEIEZHOJOPOKHOM TPAHCIIOPTE

3. [Ipumenenue MynbTUBUOpaTOpoB B OBM 1 ycTpolicTBaXx aBTOMaTUKH

4. IIpuMeHeHnE TPUTTEPOB HA KEIEZHOJOPOKHOM TPAHCIIOPTE

5. WcTtopust pa3BUTHS BBIYACIUTEIBHON TEXHUKU

6. [IpumeHeHne MUKpPONpPOLIECCOPOB W MHUKPO-OBM  Ha  Kene3HOIOPOKHOM
TPAHCIIOPTE

Kontponmupyemsie komnerenunn: OK 01, OK 02, [IK 1.1, I[IK 1.2, IIK 2.2, [IK 2.3

Kpurepum oneHku npe3eHTanuii:

«5» 0aJU10B BBICTABJISAETCH 00y4a0IIEMYCS, eCJIM:

— TeMa pacKpbITa IMOJTHOCTHIO; BBIAEPXKAH OOBEM, COOMIOAEHBI TPeOOBAaHUS K
BHEIIHEMY O(OPMIICHHIO; IPOBEICH aHaIu3 pabOThl C MPUBJICUYECHUEM JOTOJHUTEIBHON
JUTEPATYPBL; CPOPMYIUPOBAHBI BBIBO/IHI;

— mnpencTtaBisieMas MHGOpMAIMS  CUCTEMAaTU3UpPOBaHa, TIOCHEJOBaTebHA U
JIOTUYECKHU CBSI3aHA;

— [IMPOKO MCNOJIb30BaHbI HH(pOpMaIIMOoHHbIE TexHOoJoruu (PowerPoint u mip.);

— OTCYTCTBYIOT OIIMOKH B MpECTaBIsIeMO HHGOpMAIIHH;

— JIaHbI OTBETHI Ha JIOMOJIHUTEIBHBIE BOMPOCHI MOJHBIE C MPUBUICHUEM MTPUMEPOB
W/WJIY TIOSICHEHUH.

«4» 0aJi1a BBICTABJISIETCH 00Y4aIOIEMYCH, €CJIN:

— TeMa pacKpbITa; MPOBEICH aHAIN3 pabOThl 0€3 MPUBJICUEHUS JTOMOTHUTEIHLHON
JUTEPATYPHI; HE BCE BHIBOJIBI ClICTIAHBI U/ UM 00OCHOBAHBI;

— mpeacTaBisieMas HH(poOpMaIUs CHCTEeMaTU3UPOBaHA U TTOCJIEI0OBATEIbHA;

— HCTOJB30BaHbl HH(MOpMaImonHsie TexHosoruu (PowerPoint u mp.);

— JIONyILEeHO He Ooee 2 omUOO0K B MPEACTABISIEMO HHPOpMaALIUK;

— JIaHbl OTBETHI HA JOIMOJHHUTENbHBIE BONPOCHI MOJIHBIE W/ UM YACTUYHO MOJHBIE.

«3» 0ajJ1a BBICTABJISIETCHA 00yYAKOIIEMYCSl, €CJIU:

— TeMa pacKpbiTa HE TOJHOCTHIO; BBIBOJBI HE CHEJNaHbl W/WIM BBIBOJBI HE
000CHOBAHBI;

— npeacrtaBisieMas — uMHQOpManus =~ HE  CUCTEMaTU3MpOBaHA  W/WIM  HE
MoCJeI0BaTENbHA;

— HCIOJIb30BaHbl HH(POpMaIMOHHBIE TexHoJoruu (PowerPoint u nip.) yacTuuHo;

— JIOMyIIeHbI 3-4 OmMOKY B MPEACTABISIEMON HHPOPMAIINH;

— JIaHbI OTBETHI TOJILKO Ha 3JIEMEHTApHbIE JOTIOTHUTEIIHHBIC BOMTPOCHI.

«2» 0aJ1a BBICTABJISIETCHA 00Y4aIOIIEMYCsl, €CJIN:

— TeMa HE PacKphITa; OTCYTCTBYIOT BBIBOJIbI;

— mpencTaBisieMas HHQOpMaIUs JOTUYECKU HE CBS3aHa,;

— HE HUCIIOJIh30BaHbl HHGOpMaIronnbie TexHojoruu (PowerPoint u mip.);

— JonyiieHo 0oJbiie 4 omrOOoK B MPeACTaBIIeMON HH(pOpMaIUK;

HET OTBETOB Ha JIOTIOJHUTEIbHBIE BOIIPOCHI.
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PYBEXKHbBI KOHTPO.Ib

KonTpoabnasi pabora Nel
no teme 1.2. JiiekTpuUyecKue enu MOCTOSIHHOT0 TOKA

MeToauveckue yKka3aHusi K KOHTPOJIbHOW padoTe

KontponbHass paboTa TMOKa3bIBa€T YPOBEHb TEOPETUUYECKOM M MPAKTHUECKOU
MOJITOTOBKM OOYYaIOIIMXCA, OTPAXKACT HAJMYUE HABBIKOB MU YMEHUH CaMOCTOSITEIbHO
UCI0JIb30BaTh U3YUCHHBI MaTepual.

KoHntposbHas pabora cocrabiiena B 10 BapuaHTax, cCouepkUT 3 3a1a4u (CMELIEHHOE
COEIMHEHUE PE3UCTOPOB).

Ha xoHTponbHYI0 paboTy OTBOAUTCS 45 MUHYT.

B pesynbrare n3ydeHUs BEIHECEHHBIX HA KOHTPOJBHYIO PabOTy TeM 00ydaromuics
JOJIKEH:

3HATh

- CYIIHOCTh (PU3UYECKUX IPOLECCOB, IMPOUCXOJAIIMX B DIEKTPUUECKHUX IIEMsIX

MTOCTOSIHHOTO TOKa;
- OPAJIOK pacyeTa MapaMeTPOB IEKTPUUECKUX LENEN MOCTOSHHOTO TOKA;
yMeTh
- IPOU3BOJAUTH PACUET NAPAMETPOB AJIEKTPUUECKUX IIENEN MOCTOSHHOIO TOKA.

OTBeTbI
Bapwu 3aganus
aHT 1 2 3

1 R23:36 OM, R234:12 OM, R12:12 OM, R34:18 OM, R23:3 OM,
R=20 Owm, I=I;=6 A, R=30 Om, [=3 A, R234=6 Owm,
U1:48 B, U23=U4:72 B, U1= U2:36 B, U3=U4:54 B, R2345:2,7 OM,
I4:4 A, 12: I3:2 A, U2:40 B, I1:1 A, 12:2 A, 13:1,2 A, R:4,7 Om
Us=32 B L=18 A

2 R23=180 OM, R234:72 OM, R12:20 OM, R34:6 OM, R34=15 OM,
R=100 Owm, I=I,=1,25 A, R=26 Om, [=5 A, R345=6 Om,
U1=35 B, U23=U4=90 B, U1= U2=100 B, U3=U4=30 B, R3456=10 OM,
14:0,75 A, 12= 1320,5 A, I1:1 A, 12:4 A, I3:3 A, I4:2 A R23456:6 OM,
U,=30 B, Us=60 B R=10 Om

3 R23:210 OM, R234:14 OM, R12:18 OM, R34:6O OM, R56:12 OM,
R=20 OM, I=I1:7,5 A, R=78 OM, =2 A, R23456:1 OM,
U1:45 B, U23=U4:105 B, U1= U2:36 B, U3=U4:120 B, RZS OM
I4=7 A, 12= I3=O,5 A, II=1,2 A, Iz=0,8 A, I3=0,4 A,
U,=55 B, Us=50 B L=1,6 A

4 R23=200 OM, R234=40 OM, R12=8 OM, R34=12 OM, R45=6 OM,
R=64 Om, I=,=2,5 A, R=20 Om, I=9 A, Riss6=15 Om,
U1:60 B, U23:U4:100 B, U1= U2:72 B, U3=U4:108 B, R23456:6 OM,
I4:2 A, 12= 1320,5 A, 11:3 A, 12:6 A, I3:3,6 A, R=10 Om
U,=70 B, Us=30 B =54 A
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5 R23=300 OM, R234=50 OM, R12:50 OM, R34:20 OM, R56:3 OM,
R=75 Om, [=1,=2,4 A, R=70 Om, [=3 A, R456=6 Om,
U1:60 B, U23:U4:120 B, U1= U2:150 B, U3=U4:60 B, R23456:2 OM,
I4:2 A, L= 1320,4 A, 11:0,5 A, 12:2,5 A, 13:1 A, R=5 Om
U2:48 B, U3:72 B I4:2 A

6 R23:60 OM, R234:24 OM, R12:14,4 OM, R34:48 OM, R23:3 OM,
R=40 Om, I=1,=5 A, R=62,4 Owm, [=3,75 A, Ry34=6 Owm,
U1:80 B, U23=U4:120 B, U1= U2:54 B, U3=U4:180 B, R2345:2,7 OM,
L=3 A, L=1=2 A, U,=50 B, | ,=2,25 A, [L,=1,5 A, R=4,7 Om
Us;=70 B 1;=0,75 A, L,=3 A

7 R23:48 OM, R234:16 OM, R12:24 OM, R34:16 OM, R34:15 OM,
R=50 Om, I=,=4,5 A, R=40 Om, I=6 A, R145=6 Owm,
U1:153 B, U23:U4:72 B, U1= U2:144 B, U3=U4:96 B, R3456:10 OM,
I4:3 A, 12: 1321,5 A, 11:2,4 A, 12:3,6 A, I3:2 A, R23456:6 OM,
U,=42 B, Us=30 B =4 A R=10 Om

8 R23:240 OM, R234:48 OM, R12:80 OM, R34:24 OM, R56:12 OM,
R=64 OM, 1211:3,75 A, R=104 OM, I:2,5 A, R23456:1 OM,
U;=60 B, Ux;=U,s=180 B, U,;=U,=200 B, U3;=Us=60 B, | R=5Om
=3 A, I,=15=0,75 A, [=0,5A, =2 A, =15 A,

U,=75 B, Us=105 B L=1A

9 R23=60 OM, R234=20 OM, R12:30 OM, R34=60 OM, R45=6 OM,
R=30 Owm, I=[;=9 A, R=90 Om, [=3,9 A, R345¢=15 Om,
U1:90 B, U23=U4:180 B, U1= Uzzl 17 B, U3=U4:234 B, R23456:6 OM,
I4:6 A, 12: 13:3 A, 1122,9 A, 12:1 A, 1322,3 A, R=10 Om
U,=120 B, Us=60 B L=1,6 A

10 R23:60 OM, R234:24 OM, R12:12 OM, R34:40 OM, R56:3 OM,
R=40 OM, 1211:5 A, R=52 OM, I=5 A, R456:6 OM,
U1:80 B, U23=U4:120 B, U1= U2:60 B, U3=U4:200 B, R23456=2 OM,
14:3 A, 12= 13:2 A, UZZSO B, 11:3 A, 12:2 A, I3:1 A, 1424 A | R=50Om

U3:70 B
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1. Tlpumensas 3axkoH Owma i ydyacTKa ILEMH, 3aKOHBI MOCIEIOBATEIIBHOTO U
MApAJUICIIBHOTO COCIMHEHUN PACCUUTATh I10 33JaHHOM CXEME, 3HAYEHUSIM CONPOTUBIICHUN
PE3UCTOPOB M MOJBEACHHOMY HAIPSXKEHUIO MapaMeTphl AJIEKTPUUYECKON Lenu. 3HAUYCHUs
Ri, Ry, R3, R4, U, manbel B Tabmuie BapuaHToB. OmnpenejuTh JIKBUBAJEHTHOE
CONPOTHBJICHHE LENN, TOK B LIeNHU, HANPSKEHUsI U TOKH HA BCEX Pe3UCTOPAX.

R, R;
—
R |1~ L= 1__1
—EE-Il B i
— | S
Ly
Bapuant 1 2 3 4 5 6 7 8 9 10

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

R;,Om 8 28 6 24 25 16 34 16 10 16

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

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. Ilpumensis 3akoH OMa 1 ydacTKa UEMU, 3aKOHBI IOCIEIOBATENBHOIO H
MAPAJUICIIBHOTO COCIMHEHHUI PACCUUTATh IO 33IAaHHOM CXE€ME, 3HAYECHHSIM CONPOTUBICHUI
PE3UCTOPOB M TOJIBEACHHOMY HAIPSKCHUIO MapaMeTphl 3JEKTPUYECKOMN 1enu. 3HaYCHUS
Ri, Ry, R3, Ry, U, pmanber B Tabnuie BapuaHToB. OmnpenejuTh JIKBUBAJEHTHOE
CONPOTHUBJICHHE 1IeTIH, TOK B e, HATIPSIKEHUSI M1 TOKH HA BCEX Pe3UCTOpPax.

Bapuant 1 2 3 4 5 6 7 8 9 10

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

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

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

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

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

3. Ilpumensis 3akoH OMa JIs ydacTKa II€MH, 3aKOHBI IOCJEAOBATEILHOIO H
MapajuieJIbHOTO COSIMHEHUN PACCUYNUTATh 10 3aJaHHOM CXEME, 3HAYEHUSIM COITPOTUBIICHUH
PE3UCTOPOB M MOJBEACHHOMY HAIPSKEHUIO MapaMeTPhl SJIEKTPUUYECKON Lenu. 3HAYEHUS
Ri, Rz, Ri3, R4, Rs, Rg, U, nanbl B Tabnuie BapuaHToB. OnpeaejnTbh IKBHBAJIEHTHOE
CONPOTHUBJICHHUE LIEIH.
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Bapuant 1 2 3 4 5 6 7/ 8 9 10
cxema 1 2 3 4 5 1 2 3 4 5
Ri,0m 2 4 4 4 3 2 4 4 4 3
R, ,Om 4 15 2 10 6 4 15 2 10 6
R3;, Om 12 10 6 4 6 12 10 6 4 6
R4, OMm 3 5 4 15 3 3 5 4 15 3
Rs, Om 5 10 10 10 12 5 10 10 10 12
Rs, OM - 4 2 5 4 - 4 2 5 4

Cxema 2 Cxema 3

Cxema 4 Cxema 5
KonTtpomupyemsie komnereniuu: OK 01, OK 02, IIK 1.1

Kpurepuu ouenku:

«5» 0aJ1710B BBICTABJISIETCS 00y4aI0IEMYCsl, €CJIH:

- paboTa BBINOJIHEHA TTOJTHOCTHIO;

- BCE€ 3aJIaHUSI BBITIOJIHCHBI MPABWIIBHO, BO3MOKHA OJTHA HETOYHOCTh WJIA OIHCKA, HE
ABJISIFOIIASICS CIIEICTBUEM HE3HAHUS UM HEMOHUMAaHUsl yueOHOro MaTepHana;

«4» 0aJU1a BBICTABJIACTCSH 00y4YaIOIIEMYCsl, €CJIM:

- paboTa BBITIOJIHEHA TTOJTHOCTHIO WK He MeHee 4yeM Ha 80 % oT oObeMa 3a7aHus, HO
B HEWl UMEIOTCSI HEJ0UYEThI U HECYIIECTBEHHBIE OITMOKY;

- paboTa BBINOJHEHA MOJHOCTHIO, HO HCIOJb30BaHbl HaMMEHEE ONTHUMAalbHbIC
MOAXO0/Ibl K PEIICHUIO TOCTABJICHHOMN 33/1a4H;

«3» 0aJ1a BBICTABJIACTCH 00y4arOIIEeMYyCsl, €CJIu:

- paboTa BBINOJIHEHA O0JIee YeM HAIOJIOBUHY, JAOMYIIEHO Oosiee TpeX OUINOO0K;

«2» 0aJju1a BBICTABJIACTCH 00y4arOIEeMyCsl, eCJIu:

- paboTa BBINOJHEHA MEHbBIIE YEM HAIMOJOBHHY WJIH COJAEPKHUT HECKOJIBKO
CYIIIECTBEHHBIX OIMNOOK; pab0oTa HE BBHIMOTHEHA.
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Kontpoabnas padora Ne2
no teme 1.4. Diiekrpuyeckue Henu NepeMeHHOro TOKa

MeToauveckue yKa3aHusi K KOHTPOJIbHOM padoTte

KontponbHass paboTa TMOKa3bIBa€T YPOBEHb TEOPETHUYECKOM M MPAKTHUYECKOU
MOJITOTOBKM OOYYaIOIIMXCA, OTPAXKACT HAJIMYME HABBIKOB MU YMEHUH CaMOCTOSITEIbHO
UCIIOJIb30BaTh U3YYEHHBIN MaTepHAll.

KontponbHas paborta cocraBiena B 20 BapuaHTaX, COACPKUT 2 3amayu (pacuer
omHo(a3HOW HEPa3BETBICHHOW IIEMM TIEPEMEHHOTO TOKA HW pacueT oxHoga3zHOU
Pa3BETBICHHOMN LIEMU EPEMEHHOTO TOKA).

Ha xoHTposbHYI0 paboTy OTBOAUTCS 45 MUHYT.

B pe3ynbrare m3ydeHHs] BEHIHECEHHBIX Ha KOHTPOJBHYIO PA0OTy TEM OOyUYarOIIHIACS
JOJKEH:

3HATh

- CYIIHOCTh (PU3MYECKHX TMPOIIECCOB, MPOUCXOMSIIUX B AJIEKTPUUECKUX METISIX
0J1HO(ha3HOTO MEPEMEHHOTO TOKA;

- TIOPSIIOK pacyeTa mapameTpoB DIIEKTPUUECKHUX IIerneil 0aHO(a3HOTO MEePEMEHHOIO
TOKA,;

yMeThb

- MPOU3BOJUTH pacyeT IMapaMeTpPOB JJIEKTPUUYECKUX Ierneil  oaHOo¢a3HOTro
MIEPEMEHHOT0 TOKAQ;

- CTPOUTH BEKTOPHBIEC THATPAMMBI.
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OT1BeThI

Bapuant

3amanue

1

2

1

R:R1+R2:12 OM;
X:XLl—XClzl 6OM,

Z,=R;=5 Owm; cos @=R\/Z,=1; 1,=U/Z,=10 A;

IA1=1100s (p1:10 A; IP1=0.

Z=200m;U=IZ=200 B; | Zo=V R2+X1,2=50Mm; cos ¢2=R,/Z,=0,6;
P=I’R=1200Br; sin 0,=X1,/7,=0,8; 1,=U/Z,=10 A;
Q=I’X=1600 Bap; Ia2=Ircos @:=6 A; Ipr=Ipsin ¢,=8 A.
S=12Z=2000BA; =V +Ha)+ (Ip1+Ip)2 =18 A;
cos¢=P/S=0,6; Ur=120 B; | cosp=(I;+1a2)/1=0,89; sin p=Ip,/1=0,44.
U =180B; Uc=20B P=Ulcos¢=801BT;Q=U 1 sin  ¢=396Bap;
S=U I=900 BA.
2 R=R+R,=30 Owm; 7Z,=R;=100M; cos ¢@=Ri/Z,=1; 1,=U/Z;=5 A;
X:XLl—XC]:4OOM; IA1:I1COS (|)1:5A; IP1=O.
7=50 Om; I>=P/R=4 A; Z>=\ Ro2+X 22=100M; cos ¢,=R»/Z,=0,8;
=2 A; U=IZ=100 B; | sin @:=-X2/7Z,=-0,6; 1,=U/Z,=5 A;
Q=I’X=160Bap; Ia2=Irc0s @,=4A; Ip;=Ipsin @=-3 A.
S=12Z=200BA; =VIaH )+ (Ip1+1p2)?=9.,5 A;
cos@=P/S=0,6; Ur=60 B; | cosp=(Ix;+1a2)/1=0,95; sin 0=Ipy/1=-0,32.
U,=100 B; Uc=20 B P=Ulcosp=451Bt; Q=U 1 sin ¢=-152Bap;
S=U I=475BA.
3 R=60wm; 7,=R;=40wm; cos ¢,=Ri/Z,=1; 1,=U/Z,=12,5 A;
X=XL1+XL2—XC1:80M; Ia1=Iicos (|)1=12,5A; Ip1=0.
7Z=100m; 1=U/Z =4 A;|Z,=Xc=50Mm; cos ¢,=R2/Z,=0; sin @r=-Xc2/Zs=
P=I’R=96BT; =-1; 1,=U/Z,=10 A; Iaxr=I,cos ¢,=0;
Q=I’X=128Bap; Ipp=Ipsin @,=-10 A.
S=I*Z=160BA; =V +Ha)+ (Ip1+Ip)2 =16 A;
cos@=P/5=0,6; Ur=24 B, |cose=(I;+Ix2)1=0,78; sin  ¢=Ipo/1=-0,625.
U =48 B; Uc=16 B P=Ulcos¢=624Bt; Q=U 1 sin ¢=-5008ap;
S=U I=800BA.
4 R=16 Owm; Z,=N R 2+X1,2=50M; cos ¢,=R,/Z,=0,8;
X:XL1+XL2—Xc1:12 OM; sin (p1=XL1/Z1:O,6; I]ZU/Z1:10 A; IA1211008 0=
7=20 Om; I’= QL i/X11=9 A; | =8A; Ip;=I;sin ¢;=6 A.
[=3A;  U=IZ=60  B;|Z=V R,2+X1,>=10 Om; cos ¢2=R,/Z,=0,6;
P=I’R=144 Br; sin ¢,=X12/7,=0,8; 1,=U/Z,=5 A,
Q=I1>X=108 Bap; Iar=I>cos @:=3A; Ip,=Ipsin @,=4 A.
S=127=180 BA; =NTa1+1a2) 4+ (Ip1+Ip)? =15 A
cos@=P/5=0,8; Ur=48 B; | coso=(Ix1+1x2)1=0,73; sin @=(Ip;+Ip2)/1=0,67.
Ur=60 B; Uc=24 B P=Ulcos@=547,5Bt; Q=U I sin ¢=502,5Bap;
S=U I=750 BA.
5 R=80wm; Z=N R>+X1,2=200m; cos ¢;=R,/Z,=0.8;

X=Xp1-Xc1-Xc2=-6 Om;

/=10 OM; I=UC2/XC2 =10
A; U=1Z=100 B;
P=1’R=800Br; Q=I’X=-

sin (|)1=XL1/21=0,6; 11=U/21=2,5 A; IA1=11COS Q1=
=2A; Iplzllsil’l ([)1=1,5 A.
Z,=Xc=100Mm; cos @x=R,/Z,=0;
Xcz/ZQZ

sin - (o=-
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600 Bap;

S=I’Z=1000 BA;
cos=P/S=0,8; Ur=80 B;
UL=60 B; UC:120 B

=-1; [L,=U/Z,=5 A; Ias=Ircos ¢,=0;

Ip2=IQSiH (p2:-5 A.

I:\/(IA1+IA2)2+ (Ip1+Ip2)2 =4 A;
COS(P=(IA1+IA2)/I=O,5; sin (p=(1p1+1p2)/1=-0,875.
P=Ulcose=100BT; Q=U 1 sin ¢=-175Bap;
S=U I=200BA.

R=80 Owm;
X:XLl-XCl-Xcz:6O OM;
Z=100 Om; I’=P/R=4A;
[=2A; Q=I’X=60 Bap;
S=I’Z=100 BA;
cose=P/S=0,8; Ur=80 B;
Ur=100 B; Uc=40 B

le\/ R12+XCl2=4OOM; Ccos ([)1:R1/21:0,6;

sin ([)1=-XCl/Zl=-O,8; 11=U/Z1:1,25 A;

IA1211COS (|)1:O,75A; Ip1=I1Sil’1 ([)1:-1 A.

Zo=N R>+X,?=20 Owm; cos ¢2=R,/Z,=0,8;

sin (P2=XL2/22:0,6; IZZU/22:2,5 A;

Lax=Icos @2=2A; Ip,=Ipsin @2=1,5 A.
=A™+ (pi+p)? =28 A;
COS(p:(IA1+IA2)/I:O,98; sin ([):(IP1+IP2)/I:0,18.

P=Ulcosp=137 Bt; Q=U 1 sin ¢=258ap;
S=U I=140 BA.
R=R+R,=8 Owm; Z,=R;=5 Owm; cos ¢;=Ri/Z;=1; 1,=U/Z,=10 A;
X=XL1—XC1—XCZZ6 OM; IA1=IlCOS (|)1=10 A; IP1=0.
Z=100wm; P=P/R=25A; | Zo=N Ry*+X,>=7,20M; cos ¢2=R,/Z,=0,56;
I=5A; U=IZ=50 B; | sin ¢x=X1,/7,=0,83; ,b=U/Z,=T7 A;
Q=I’X=150 Bap; Ia2=Ircos ¢>:=3,9A; Ip,=Dsin ¢,=5,8 A.
S=12Z=250BA; =V +a2)+ (Ip1+Ip2)2 =15 A;

cosp=P/S=0,8; Ur=40 B;
U =50B; Uc=20 B

cos@=(Ia1+142)/1=0,93; sin ¢=Ip,/1=0,39.
P=Ulcos@=806BT; Q=U I sin ¢=292,5 Bap;
S=U I=750BA.

R:R1+R2:6OOM;
X=XL1 'XCI‘XC2=' 80 OM;
Z=100 Owm;

P=  Qci/Xci=4A; I=2A;
U=IZ=200 B;
P=1’R=240Br; Q=I’X=-
320 Bap;

S=I’Z=400 BA;

cosp=P/S=0,6; Ur=120 B;
Ur=40 B; Uc=200B

Z1:R1=15 OM; COS ([)1:R1/Z1:1; I]ZU/Z1:3,3 A;
IA1=I1COS (|)1=3,3A; IP1=0.

Zo=N R+(X 12X 2)’=200m; cos ¢=Ro/Z,=0.,6;
sin (P2=(XL2—XC2)/22=0,8; Iz=U/Zz=2,5 A;
Ia2=Icos @=1,5A; Ipa=Irsin @2=2 A.
I=V(Ia1+a0) %+ (I +1p2)? =52 A;
cos@=(Ia1+142)/1=0,92; sin
P=Ulcos@=239Bt; Q=U 1
S=U I=260BA.

¢o=Ip,/1=0,38.
sin  @=99Bap;

R=320wm;
X=Xp1+Xr2-Xci-
Xcz:24OM; /=40
U=IZ=160
P=I’R=512Br;
Q=I’X=384Bap;
S=I°Z=640 BA;
cos=P/S=0,8; Ur=128 B;
UL=160 B; UC:64B

Owm;
B;

Z,=N R\ 2+X¢2=100m; cos ¢;=R,/Z,=0,8;

sin (p1=—Xc1/Zl=-O,6; 11=U/21:5 A;

Ia1=Iicos @;=4A; Ip;=I;sin ¢;=-3 A.

Zz=\/ R22+XC22=220M; COS (P2=R2/ZQ=O,818;

sin (P2='XC2/22=‘0,545; 12=U/ZQ=2,3 A;

IA2=IQCOS (P2=1,9A; IP2=IQSiIl (p2=-1,25 A.
I:\/(IA1+IA2)2+ (Ip1+Ip2)2 =7,3 A;
cos@=(Ia1+142)/1=0,808; sin @=(Ip;+Ipy)/1=-0,582.
P=Ulcosp=295 Bt; Q=U 1 sin ¢=-211Bap;
S=U I=365BA.

70




10 | R=320m; Z1=\ R 2+Xc12=90m; cos ¢1=R,/Z,=0,44;
X:XL1+XL2-XCl-Xcz:24 sin ([)1=-XCl/Zl=-O,89; Ile/Zl=5,6 A;
OM; Z=40 OM; I:ULl/XLl IAlzllCOS (p1:2,5A; Ip1=118in (p1:-5 A.
=5A; U=1Z=200 B; Zz=\/R22+(XL2-Xcz)2=1OOM; cos ¢,=R,/7,=0,8;
P=I’R=800 BT; | sin 02=(X12-X2)/Z>=0,6; [,=U/Z,=5 A;
Q=I’X=600Bap; Ino=Ircos @2=4A; Ipr=Irsin ;=3 A.
S=I1Z=1000 BA; =V (Ta+Ha) ™+ (Ip1+1p2)>=6,8 A;
COS(P:P/S:Oag; Ugr=160 B; COS(P:(IA1+IA2)/I:0,96; sin (|)=(Ip1+1p2)/1=-0,29.
UL=200 B; Uc=80 B P=Ulcosp=326BT; Q=U 1 sin ¢=-99Bap;
S=U I=340BA.
11 R=R;+R,=6 Om; 7Z,=R;=100M; cos ¢@=Ri/Z,=1; 1,=U/Z;=5 A;
X=Xp1+X12-X1=8 OM; Ian1=Iicos (p1:5A; Ip;=0.
Z=10 Owm; U=IZ=50 B;|Z,=V R2+X1,2=100M; cos ¢,=R,/Z,=0,6;
P=I’R=150 Br; sin @=X1,/7,=0,8; ,=U/Z,=5 A,
Q=12X=200Bap; Ia2=Icos @2=3A; Ip,=Ipsin p=4A.
S=127=250 BA; =VT o H )+ (Ip1+Ip2)2 =9 A;
cos@=P/5=0,6; Ur=30 B; | cosp=(Ia;+Ix2)/1=0,89; sin o=Ip,/1=0,44.
Ur=55B; Uc=15B P=Ulcosp=400BT; Q=U 1 sin ¢=198Bap;
S=U I=450 BA.
12 R=R;+R,=12 Owm; Z,=R=20m; cos ¢=Ri/Z,=1; 1,=U/Z,=25 A;
X=X+ XLz—Xc1:16 OM; Ia1=Iicos (|)1:25A; IP1:O.
7=20 Om; I2= Q/X=100 A; | Z=N R2+X2=50M; cos ¢=R2/Z,=0.,6;
IZIO A; U:IZ:200 B; sin (P2=-Xcz/22=-0,8; 12=U/22:10 A;
P=1’R=1200 Br; Ia2=Irc0s @,=6A; Ip;=Ipsin @;=-8 A.
S=1*Z=2000BA; =V(Ta1+1a2) 2+ (Ip1+1p2)? =32 A
cos@=P/5=0,6; Ur=120B; | cos@=(Ix;+I42)/1=0,97; sin ¢o=Ip,/1=-0,25.
UL=250B; Uc=90 B P=Ulcosp=1552Bt; Q=U 1 sin ¢=-400Bap;
S=U I=1600BA.
13 RZSOM, X=XL-Xc1:32 OM, Zl=R1=120M; COS (|)1=R1/Zl=1; 11=U/Zl=4,2 A;
Z=10 Om; I>’=P/R=9 A; Ia1=Iicos @1=4,2A; Ip;=0.
I=3 A; U=IZ=24 B; | Zo=X2=80M; cos ¢2=R,/Z»,=0; sin @=-Xc2/Zr=
Q=I’X=54 Bap; =-1; 1,=U/Z,=6,25 A; Ixo=I>cos ¢,=0;
82122290 BA, IpzZIQSil’l ([)2:—6,25 A.
cos¢=P/S=0,8; =V )™+ (I +1p2)? =7,5 A;
Ur=24B;U=36B; Uc=18B | cos@=(Ia;+Ix2)/1=0,56; sin ¢o=Ip,/1=-0,83.
P=Ulcose=210Bt; Q=U I sin ¢=-311 Bap;
S=U I=375BA.
14 R:4OM;X=XL1—Xc1:3OM; Z]Z\/ R12+XL12:6,7OM; COS ([)1=R1/Zl=0,9;

Z=50mM; 1=U/Z=6 A,
P=I’R=144BrT;
Q=I’X=108Bap;
S=I’Z=180 BA;
cos=P/S=0,8;
UL=9O B; UC:72 B

Ur=24B;

sin (p1=XL1/Z1:O,45; 11=U/Zl=7,5 A;

IA1:I1COS ([)1:6,75A; Ip1=I1Sin (|)1=3,38 A.

Z>=\ R2+X122=50M; cos ¢,=R,/Z,=0,6;

sin (|)2=XL2/ZQ=0,8; 12=U/ZQ=10 A;

IA2=12COS (p2=6A; IP2=IQSiIl (p2=8 A.

=V Ha2) + (pi+p2)? =17 A;
cos@=(Ia1+142)/1=0,75; sin  @=(pi+Ip2)/1=0,67.
P=Ulcosp=638Bt; Q=U 1 sin @=570Bap;
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S=U I=850 BA.

15 |R=R;+R,=80m; Z,=N R>+X1,>=400m; cos ¢;=R,/Z,=0,8;
X:XL1-XCl:6OM; Z=10 | sin ([)1=XL1/21:0,6; II:U/21:1,25 A;
Owm; I=U/Z  =2A; | Iai=Iicos @1=1A; Ip;=I;sin ¢;=0,75 A.
P=1’R=32BT; Z,=Xc=400M; cos @=R,/Z,=0; sin = @y=-
Q=I>X=24Bap; XcolZo=
S=1’Z=40 BA; =-1; L=U/Z,=1,25 A; Ixo=Icos ¢,=0;
cos@=P/S=0,8; Ur=16 B; | Ipy=Issin @r=-1,25 A.
U;=20 B; U=8 B IZ\/(IA1+IA2)2+ (Ip1+Ip2)2 :1,1 A;
cos@=(Ia1+1a2)/1=0,91; sin @=(Ip;+Ip,)/1=-0,45.
P=Ulcose=50BT; Q=U 1 sin ¢=-24,758ap;
S=U I=55BA.
16 |R=R;+Ry=16 Om; Z=N R >+X¢2=200M; cos ¢1=R/Z,=0,6;
X=XL1-XCl=-12 OM, sin (P1='XC1/ZI='O,8; 11=U/Zl=2,5 A;
Z=200M; I’= Q/X=16 A;|Ix=Iicos ¢1=1,5A; Ip;=I;sin @;=-2 A.
[=4A; U=IZ=80 B; | Z,=\ Ro2+X1,2=130m; cos ¢2=R,/Z,=0,62;
P=I’R=256 Br; sin @:=X1,/7,=0,77; 1,=U/Z,=3,85 A,
S=1’Z=320 BA; Iao=Icos ¢:=2,4A; Ip,=I>sin ¢=3 A.
cos=P/S=0,8;  Ur=064B; | I=\(Ix1+1a2)*+ (Ip1+Ip2)? =4 A;
Ur=32 B; Uc=80 B cos@=(Io1+142)/1=0,975; sin @=(Ip;+Ip2)/1=0,25.
P=Ulcosp=195Bt; Q=U I sin ¢=50Bap;
S=U I=200 BA.
17 R=3 Owm; Z,=R=20Mm; cos ¢=Ri/Z,=1; 1,=U/Z,=25 A;
X=—XC1-XC2=—4 OM; IA1=11 COS (|)1=25A; IP1=0.
7Z=50wm; U=17=30 B; Zo=N R,%+X1,°=3,60Mm; cos ¢,=R»/Z,=0,56;
P=I’R=108BrT; sin @:=X1,/7,=0,83; 1,=U/Z,=13,9 A,
Q=I’X=-144gap; Ia2=Ircos ¢:=7,8A; Ip,=Isin p=11,3 A.
S=Izz=180 BA, I:\/(IA1+IA2)2+ (Ip1+IP2)2 =15,8 A;
cos@=P/5=0,6; Ur=18 B; | cosp=(Ix;+]12)/1=0,7; sin ¢o=Ip»/1=0,72.
Uc=24 B P=Ulcosp=553Bt; Q=U 1 sin ¢=569Bap;
S=U I=790BA.
18 R=16 Owm; Z,=R;=5 Owm; cos @=R\/Z,=1; 1,=U/Z,=10 A;
X:-Xc1—Xcz:-12 OM; IA1:LCOS ([)1:10A; Ip]ZO.
7Z=20 Owm;  I2=P/R=4A; | Z,=N R2+(X1,—Xc2)*=100M; cos ¢,=R,/Z,=0,8;
I:2A; U=I7=40 B; sin (p2=(XL2—Xcz)/ Zz=-0,6; 12=U/Zz=5 A;
Q=I>X=-48 Bap; Iar=Ircos @=4A; Ip,=Ipsin @,=-3 A.
S=127=80 BA; =VIaH )+ (p1+lp)? =143 A;
cos@=P/S=0,8;  Ur=32B; | cosp=(Io1+Ix2)/I=0,97;  sin  ¢@=Ipy/I=-0,21.
Uc=24B P=Ulcosp=694Bt; Q=U 1 sin ¢=-150Bap;
S=U I=715BA.
19 |R=40mM; Z=N R>+X¢12=50m; cos ¢,=R,/Z,=0,6;

X=Xp1-Xc1-Xc2=30wm;
7Z=50Mm; [’=P/R=16A;
I=4A; U=1Z7=20
B;Q=I>X=48Bap;

S=1’Z=80 BA;

sin (|)1=-XCl/Zl=-0,8; 11=U/Zl=10 A;
IA1=11COS (p1=6A; Ip1=IlsiIl (p1=-8 A.
ZQZ\/ R22+Xcz2=1OOM; CcOos (p2:R2/2220,6;
sin (P2:'XC2/22:‘0,8; 12=U/22:5 A;
IAQZIQCOS (p2:3A; IP2:IQSin (p2:-4 A.
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cos@=P/S=0,8;

UR:16B;

I:\/(IA1+IA2)2+ (Ip1+1p2)> =15 A;
cos@=(I51+142)/1=0,6;  sin
P=Ulcosp=450Bt; Q=U I
S=U I=750BA.

¢=(Ip1+Ip2)/1=-0,8.
sin  @=-600Bap;

20

R=80wm;
X=Xp1-Xc1-X2=60M;
Z=10 Om; 1=U/Z =8A,
P=I’R=512Br;
Q=I’X=384sap;

S=1’Z=640 BA;
cosp=P/S=0,8; Ur=64 B;
U =96 B; Uc=48 B

le\/ R12+XCl2=1OOM; CcOos ([)1:R1/21:0,8;

sin ([)1=-XCl/Zl=-O,6; 11=U/le5 A;

IA1211COS (|)1:4A; Iplzllsin ([)1:-3 A.
22:\/R22+(XL2-Xcz)2=50M; Ccos ([)2:R2/22=0,8;
sin ([)2=(XL2-XCQ)/ZQZ-O,6; IQZU/ZZZIO A;
Ia2=Icos @2=8 A; Ipy=Ipsin @2=-6 A.
=N+ a0) >+ (Ip1+Ip)? =15 A;
cos@=(Ia;+142)/1=0,8;  sin
P=Ulcose=600BT; Q=U 1
S=U I=750BA.

¢=(Ip;+Ip2)/1=-0,6.
sin @=-450Bap;
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1. Pacuyer oaqnoga3Hoii Hepa3BeTBJIEHHOM LIENU EPEMEHHOT0 TOKA

Hepa3BeTBieHHass 1nenb NEPEMEHHOrO TOKA, MOKAa3aHHAs HAa COOTBETCTBYIOLIEM
PUCYHKE, COJEPKUT AaKTUBHBIE M PEAKTUBHBIE COIMPOTUBJIECHUS, BEJIMYHUHBI KOTOPBIX
3aanbl B Tabnuie. Kpome toro, u3BectHa ojiHa u3 gonoanutenbHbix Benuund (U, I, P, Q,
S). OnpenenuTs ClaeAyIOlIMe BEJIUYUHBI, €CIM OHU HE 3aJjaHbl B TaOJHIlEe BapuaHTOB: 1)
MOJIHOE COMPOTHUBIIEHUE 1ienu Z; 2) HanpsbkeHue U, MpUIIoKeHHOE K 1enH; 3) CUTy TOKa B
nenu [; 4) aktuBuyto P, peaktuBHyo Q, ¥ MOJHYIO S MOUTHOCTH, TOTPEOISIEMbIE LIETBIO;
5) k03P PUIMEHT MOITHOCTH; 6) HAMPSDKEHHE Ha KaXKJIOM CONpoTuBIeHUU. Haueptuth B
MaciTabe BEeKTOPHYIO JUarpaMmmy Heru.

Howmep Howmep Ri, R;, Xrt, | X, | Xci1, | X2, | JonomHuTenbHas
BApUAHTA CXEMBI OwMm OwMm Om | OMm | Om | Om BEJIMYMHA
01 1 8 4 18 - 2 - |[I=10A
02 1 10 20 50 - 10 - | P=120Bt
03 2 6 - 2 10 4 - |U=40B
04 2 16 - 15 5 8 - | Qui=135Bap
05 3 8 - 6 - 8 4 |Ux»=40B
06 3 80 - 100 - 25 15 |[I=1A
07 4 6 2 10 - 1 3 | P=200Bt
08 4 40 20 20 - 80 20 | Qc1=-320Bap
09 5 32 - 20 20 6 10 |I=4A
10 5 32 - 25 15 8 8 | ULi=125B
11 6 4 2 5 6 3 - | I=5A
12 6 4 8 10 15 9 - | Q=1600Bap
13 7 8 - 12 - 6 - | P=72Bt
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=64BT1
19 10 4 - 10 - 3 4 |P=64BT
20 10 8 - 12 - 4 2 | U=80B
C R, L, C, L,

—

-

»

R, L R,
I:I L
lu
»

Cxema 1 Cxema 2
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C, L, R, C, R L, C, R, C,
|
] = O H
u U
- .
Cxema 3 Cxema 4
Cl Rl L1 C: L: Cl Ll Rl L: R:
u U
L L
Cxema 5 Cxema 6
R“1 L1 I:'---'1 R'1 I-'1 R] Cl
. ST ‘_w |
L 1 |
u U
- *»
Cxema 7 CxeMma 8
C1 Ri Cz C, L R, G,
|
L 1 |
——
u U
» *»
Cxema 9 Cxema 10
2. Pac4yer ognoda3zHoii pa3BeTBJICHHOM LENH MEPEMEHHOI0 TOKA

Pa3BeTBneHHas Oerb IICPCMCHHOI'O TOKAa,

IIOKa3daHHasd Ha COOTBCTCTBYIOIICM

PUCYHKE, COIEP>KUT AKTHBHBIE W PEAKTUBHBIE COIPOTHUBIICHHS, BEJIWYMHBI KOTOPBIX
Hanpspokenne ucroununka U=50B. Onpenenuts crieayoomme
Benn4uHBI 1) Toku B 00enx BeTBsX [} u I, X akTUBHBIE U PEaKTUBHbBIE COCTABIISIOLIUE; 2)
TOK B Hepa3BeTBIeHHOW udactu uenu I; 3) akrtuBHyro P, peaktuBHyio Q, U mojnywo S
MOIIHOCTH, MOTpebIiseMble Lenblo; 5) koadduimenT mouHocTi. Haueptuts B Macmirabe
BEKTOPHYIO AUArpaMMy ILemu.

3aJaHbl

B Ta0wmIe.

HOMep HOMep Rl, Om RZ, Om XL], Om XLQ, Om XC], Om Xcz, Om
BapHuaHTa CXEMBbI
01 | 5 3 - 4 - -
02 2 10 8 - - - 6
03 3 4 - - - - 5
04 4 4 6 3 8 ; ;
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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 - - i 4
13 3 12 - 3 : i g
14 4 6 3 8 4 - -
15 5 32 24 ] - 40
16 6 12 8 - 10 16 -
17 7 2 2 - 3 - -
18 8 5 8 - 4 - 10
19 9 3 6 - - 4 8
20 10 8 4 - 5 6 8

- » . * N
- u

jL 5 =

C4
L,
- * Cxema 2 T
i} ) Cxema 1
) K, R,
U R, U
Cr L, L,
* Cxema 4
Cxema 3
! ! R R
C; —

Ly

[ ] ———————— [ ]
o
~

Cxema 5
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-

Cxena 7

R,
. )
U | ?
C
.

Cxema 9

R Ry
U
c L
. T

I Cxema 10

KonTtpomupyemsie komnerenuuu: OK 01, OK 02, IIK 1.1, I[IK 1.2, [IK 2.2, [IK 2.3

Kpurepuu oneHku 3a1a4 B KOHTPOJIbHOI padoTe:
Kaxnas 3amaya oneHuBaeTcs B Oautax 10 KPUTEPUSM yKa3aHHBIM —HHKE.
MakcuMallbHOE KOJIMUECTBO OAJIJIOB 3a KaXIYI0 3a/1a4y 8, 3a JABe 3a7a4u 16 6aios.

3HaHUsA, YMEHHUS [Ipu3Haku bayutel
3: cymHocTth (usmyeckux | 1.  [IpaBHJIBHO pacCUMTHIBAET JIJIEKTPUUECKHE 2
IIPOLIECCOB, IPOUCXOMSAIINX | LIEMH B COOTBETCTBUH C METOJAMM pacyeTa Lenei.
B OSJCKTPpHYICCKUX  HCIX | 2 [IpaBWIBHO OLICHUBAET pe3yJbTaThI 2
OIHO(A3HOr0  [EPEMEHHOro pacyeToB TOKOB, HANPSOKEHWWA, MOLIHOCTEHW U
TOKa, IIOPANOK pacdCTa HX | qpyrux XapaKTEPUCTUK DJICKTPUYCCKUX ICTICH.
[1apaMcTpOB, 3.  TlpaBuibHO BBITTOJTHSCT BEKTOPHbBIC 2
Y: mpous3sBOOUTH  pacyer JMArPaMMBL.
TapaMeTpOB  SMCKTPHACCKAX [y [IpaBunbHO HaXOJUT HEWU3BECTHBIC 2

LIETIEH; CTPOUTH BEKTOPHBIE
JarpaMmsl.

BCJIIMYMHBI, UCIIOJIB3Y BEKTOPHBLIC JUAarpaMMhI.

Ha onienky «5» HeobxoaumMo HabpaTh 16 6aios;
Ha OIEHKY «4» - 12 Ganos;
Ha OLEHKY «3» - 8 6asioB.
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Kountpoabnas padora Ne3
no teme 1.5. Tpexdasubie nenu

MeToauveckue peKOMEHAANNHM K KOHTPOJLHOM padoTe

KontponbHass paboTa TMOKa3bIBa€T YPOBEHb TEOPETUUYECKOM M MPAKTHUECKOU
MOJITOTOBKM OOYYaIOIIMXCS, OTPAXACT HaJIMYUE HABBIKOB U YMEHUH CaMOCTOSITEIbHO
UCIIOJIb30BaTh U3YYEHHBIN MaTepUall.

Kontponsnas pabora cocrtaBieHa B 10 BapuaHTax, coaepXuT 2 3amaud. Ha
KOHTPOJIbHYIO paboTy oTBOAUTCS 90 MUHYT.

B pe3ynbrare m3ydeHHs] BEHIHECEHHBIX Ha KOHTPOJBHYIO Pa0OTy TEM OO0yYarOIIUNACS
JOJIKEH:

3HATH

- CYIIHOCTh (PU3MYECKUX MPOIECCOB, MPOUCXOMSIINX B DICKTPUUYCCKUX LETISIX
Tpex($a3zHOTO MEPEMEHHOTO TOKA;

- TIOPSJIOK pacyeTa MmapameTpoB DJIEKTPUUYECKUX Lienel Tpexda3Horo mepeMeHHOro
TOKa;

yMeTh

- TPOU3BOJUTH pacyeT TMapaMeTpoOB DJIEKTPUYECKUX Lened  TpexdasHoro
MIEPEMEHHOTO TOKA;

- CTPOUTH BEKTOPHBIE AUATPAMMBI.
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OT1BeThI

Bapua 3ananue
HT 1 2
1 | Up=UiN3; Lina=Pra/ Uy Up=Us; Pran=Lnaun Ug;

In= Liavn DA IB= Liawn DB3Ic= Liann D
Pa=Uala; P=Uglp; Pc=Uclc;
P=P A+PB+PC

Uyp=220B; Liawn=0,18A;
1A=I5=7,92A; Ic=15,84A;
Py=Py=1742Br; P=3485Br:
P=6969B1

IAB= InaMn NAB, IBC= InaMr{ 1’1BC;ICA= IJ’IaMH Nca
Pag=Uaglas; Pec=Usclsc; Pca=Ucalca;
P=Pap+PpctPca

Uyp=127 B; Pran=60 BT;

IAB=9 A; IBC:35 A; ICA:17 A;
Pag=1143BT; Pgc=4445 BT; Pcs=2159Br;
P=7747 Bt

2 U(i):UJ'I/ \/3, Liane=P rann/ U(b U(b:Un; Pravo=liavm Uq),
In= Liawn A} I= Liawn 0B31c= Lnawn Dc IaB= Liavn AB; IBc= Liawn DB IcA= Liavn Dca
Pa=Uala; Pp=Uglp; Pc=Uclc; Pap=Uaslap; Pec=UsclIpc; Pca=Ucalca;
P=PA+Pp+Pc P=Pap+PpctPca
Uyp=127B; Liawn=0,79A; Uy4=220 B; Pyaun=200 Br;
IA=I3=33,18A; Ic=11,06A; I1a8=30 A; Igc=60 A; Ica=30 A;
P,=Ps=4214Brt; Pc=1405Br; P A5=6600BT; Ppc=13200BT; Pcx=6600BT:
P=9833BT P=26400 Bt

3 U(I)=Un/ \/35 | P - U(b U(l)=UJ1; . U(b,
In= Liavm NA; Ig= Iiawn 1’lB;IC= Lyavn NC IaB= Liawin NAB; Isc= Liawn 1’1BC;ICA= Liavn DA
Pa=Uala; Pp=Uglp; Pc=UcIc; Pap=Uaslap; Pec=Usclpc; Pca=Ucalca;
P=Pa+Pp+Pc P=Pap+PpctPca
Uyp=220B; Liawn=2,27A; Uyp=127 B; Prawn=75 BT;
IA:24,97A; IB:49,94A; IC:74,91A; IAB=33 A; IBC=13 A; ICA:33 A;
PA:5493BT; PB:10987BT; PAB=4191BT; PBC: 1651 BT; PCA:4 191 BT;
P=16479BT; P=32959BT P=10033 Bt

4 U(’p=UH/ \/3; IHaMH:PHaMH/ U(b Uq)=UJI; P HaMl'I:IJ'IaMH U(b,
In= Liavn A} 1= Liawn 0B31c= Lnawn nc IaB= Liavn AB; IBc= Lnawmn DB IcA= Liavn Nca
Pa=Uala; Pp=Uglp; Pc=Uclc; Pap=Uaslas; Pec=Usclsc; Pca=Ucalca;
P=Px+Pp+Pc P=PaptPpctPca
Uy=127B; Luw=0,47A; Uy=220 B; Pyan=100 Br;
IA:7,99A;IB=IC=23,97A IAB=35 A; IBC=15 A; ICA:15 A,
PA=1015BT; Pg= Pc=3044Br; Pag=7700BT; P5c=3300 BT; Pcx=3300BT;
P=7103Bt P=14300 Bt

5 U®=UH/\/39 Liavar=P nannd U(b U(szn; P ravn=Lnamn U(ba
IA: IJ'[aMl'l NA; IB: IJ’laMl'l nB;IC: InaMn ¢ IAB= IJ'laMl'l NAB; IBC= InaMn nBC;ICA= InaMn Nca
Pa=Uala; Pp=Uglp; Pc=Uclc; Pap=Uaslap; Pec=Usclpc; Pca=Ucalca;
P=Pa+Pp+Pc P=Pap+PpctPca
Uyp=220B; Liawn=0,91A; Uy=127 B; Pran=15 BrT;
IA=6OA, IB=20A; IC=4OA, IAB=20 A; IBC=10 A; ICA=3O A,
P,=13200Bt: Py=4400Br: Prs=2540BT; Ppc=1270 Br; Pcx=3810Br:
P=8800Bt; P=26400BT P=7620 Bt

6 U(1)=UJI/ \/3, IHaMH:PHaMH/ U(b Uq):UJl; PJlaMH:IJ'IaMH Uq),

IA= InaMn NA; IB= IﬂaMnnB;IC= IHaMH Nc
Pa=Uala; Pp=Uglp; Pc=Uclc;

IAB= InaMn NnagB, IBC= InaMn nBC;ICA= InaMn nca
Pag=Uaglap; Pec=UscIsc; Pca=Uca lca;
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P=P A+PB+PC

Uyp=127B; Liawn=0,2A;
IA:IC=7,2A; IB:28,4A;
PA=P=914BTt; Pg=3607BT;
P=5435BT

P=Pap+Ppct+Pca

Uy=220 B; Pyan=75 Br;

IAB=16 A; IBC:4 A; ICA:16 A;
PAB=352OBT; PBCZSSO BT; PCA:3520BT;
P=7920 Bt

7 U(i):UJ'I/ \/3, Liane=P nann/ U(b U(b:Un; Praan=liavm Uq),
In= Liavn DA I= LiavuBIc= Inawn Dc IaB= Liavn NAB; IBc= Liavn DB IcA= Lnawn Dca
Pa=Uala; Pp=Uglp; Pc=Uclc; Pag=Uaslas; Pec=Usclsc; Pca=Ucalca;
P=PA+Pg+Pc P=PagtPpctPca
Uy=220B; Li=0,45A; Uy=127 B; Prayn=40 B;
1,=9,9A; 1z=29,7A; 1c=39,6A; IA5=40 A; Igc=34 A; Ica=27 A;
PA=2178BT; Pg=6534BT; PAg=5080BT; Pgc=4318 BT; PcA=3429BT;
Pc=8712Bt; P=17424Bt1 P=12827 Bt

8 U(l):UJ'I/ \/35 Lianer=P rann/ U(b U(b:UJI; Praa=liam U(b;
In= Liawn A} 1= Liawm DBsIc= Liannlic IaB= Liavn AB; IBc= Liawn DB IcA= Liavn Dca
Pa=Uala; Pp=Uglp; Pc=Uclc; Pap=Uaslap; Pec=UsclIpc; Pca=Ucalca;
P=Pa+Pp+Pc P=Pap+PpctPca
Uyp=127B; Liawn=0,31A; Uy4=220 B; Pyaun=25 BrT;
IA=Ic=16,74A; Izg=31A; Ias=5 A; Igc=20 A; Ica=5 A; Pog=1100BT;
Pa=Pc=2126BT; Pg=3937BT; Ppc=4400 Bt; Pca=1100BT; P=6600 BT
P=8189BT

9 U(I)=Un/ \/35 IJ'IaMH:P naMn/ U(b U(l)=UJ1; P JIaMl'I:IJIaMH U(b,
In= Liavm NA; Ig= Iiawn 1’lB;IC= Lyavn DC IaB= Liawin NAB; Isc= Liawn 1’1BC;ICA= Liavn DA
Pa=Uala; Pp=Uglp; Pc=Uclc; Pap=Uaslas; Pec=Usclsc; Pca=Ucalca;
P=Pa+Pp+Pc P=Pap+PpctPca
Uyp=220B; Lian=0,34A; Uy=127 B; Prawn=100 Br;
IA:17A; IB:IC:4,08A; IAB=11 A; IBC=11 A; ICA:44 A;
PA:374OBT; PB:PC:898BT; PAB=1397BT; PBC:1397 BT; PCA:5588BT;
P=5536Bt P=8382 Bt

10 U(’p=UH/ \/3; Liane™=P rann/ U(b Uq)=UJI; Pravn=Inavn U(b,

Ia= Liawn NA; Ig= InaMnnB;IC= Liawn
Pa=Uala; Pe=Ugls; Pc=Uclc;
P=P A+PB+PC

Uy=127B; Luwn=1,18A;
1,=51,92A: Ig=Ic=12,98A:
PA=6594BT; Ps=P=1648BT;
P=9890BT1

IAB= InaMn NAB; IBC= InaMn nBC;ICA= IJ’IaMH Nca
Pap=Uaslag; Pc=Usclsc; Pca=Ucalca;
P=PaptPpctPca

Uy4=220 B; Prawn=150 Br;

IAB=6O A; IBC=3O A; ICA:90 A,
PAB=13200BT; PBC:66OO BT;
Pca=19800BT; P=39600 BT
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Bapuanr 1
1. B 4eTpIpexmpoBOAHYIO CeTh Tpex(a3zHOTO TOKa BKIIOYEHBI IO cxeme "3Be3ma" Tpu
IPYNIbI 3JIEKTPUYECKUX JaMIl HAaKaJIMBaHUs OJIMHAKOBOW MOINHOCTU. B kaxmoi, ¢aze
/rpyrine/ JaMIlbl COeTUHEHBI MapasuIebHO.
N3BecTHO:
U (Uas, Usc, Uca)=380B (JinHeiHBIC HAIPSKEHNUSA);
Payn =40BT (MOIITHOCTH OHOM JIaMIIBI);
na=44, ng=44, nc=88(uncio gamI B Kaxaou dase /rpymre/).
OnpenenuTs:
Uo (Ua, Up, Uc) - hasubie HanpspKeHUSI /Ha 3TH HAMIPSKEHUST PACCUUTAHBI BCE
BKJTFOYCHHBIC B CETh JIAaMITbl HAKAJTMBAHUS/;
Ia, Ip, Ic- ha3HbIC (OHM K€ TUHEHHBIC) TOKU.
Po (Pa , P, Pc) - MomHOCTH, mOTpebiiseMble KaKa0u (Ga3oit /rpymmoit Jamrr/.
P - MoutHOCTB, TOTPEOIIIEMYIO TIETIbIO /BCEMU JTaMIIaMH/ .
[TocTpouTh BEKTOPHYIO AMArpaMmy TOKOB U U3 Hee rpauuecKku OnpeAeanuTh BETUUNHY
TOKa B HEUTPOJIBLHOM ITPOBOJAE In.
2. B TpexnpoBoaHYI0 CeTh Tpex(a3zHOTO TOKA, BKIIOYEHBI MO CXeMe "TpeyrojibHUK" Tpu
TPYNIBI JIEKTPUYECKUX JIAMI HaKaJIWMBaHUS OJMHAKOBOM MOIIHOCTH. B kaxmoil ¢aze
/rpyrine/ JamIbl COeAUHEHBI MTapalieIbHO.
N3BecTHBI:
Ui (Uas, Upc, Uca)=127 B (nuHeliHbIe HANpsDKEHUSA);
Liavn =0,47 A (TOK OJTHOM JIaMIIbI);
nap=19, npc=74, nca=36 (4ucio JamI B Kaxa0i ¢ase /rpymre/).
OnpenenuTs:
P ;avn — MOIIIHOCTH OJHOM JIAMITHI,
IaB, Isc, Ica - dha3Hbie TOKU (TOKH, MOTPEOISIEMbIE KaXKIOM TPYIIION JIaMIT);
Pag , Pac, Pca - MotiHOCTH, TOTpeOIIsieMble Kaxk101 (ha3oit /rpymmoi gami/;
P - MoutHOCTB, TOTPEOIIIEMYIO TIETIBbIO /BCEMU JTaMIIaMH/.
[TocTpouTh BEKTOPHYIO AMArpaMMy HaIpsDKEHHUM U TOKOB U U3 Hee Tpaduiecku
ONPENECIUTh BEJIMYNUHY TOKOB l4, I, Ic B TMHENHBIX ITpOBOIAX.

Bapuanr 2
1. B 4eThipexnpoBOAHYIO CeTh Tpex(a3zHOTro TOKa BKIIOUYEHBI MO cxeMe '"3Be3nma" Tpu
TPYIIBI AJICKTPUYECKUX JIaMIl HAKaJMBaHWS OJIMHAKOBOW MOIMHOCTU. B kaxmou, ¢asze
/rpy1ie/ JaMIlbl COEUHEHBI MapauIebHO.
N3BecTHO:
U (Uas, Usc, Uca)=220B (JiuHEiHBIE HATIPSAKEHUSA );
Prayn =100BT (MOIITHOCTH OJTHOM JIaMITHI );
na=42, ng=42, nc=14 (4ducno namn B Kaxjaou ¢aze /rpynme/).
OnpenenuTs:
Ua(Ua, Up, Uc) - pa3zHble HanpsHDKEHUS /Ha 3TU HANPSKEHUST pACCUUTAHbI BCE
BKJTFOUCHHBIC B CETh JIAaMITbl HAKATTMBAHUS/;
Ia, Ip, Ic- ha3HbIe (OHM K€ TUHEHHBIC) TOKU.
Po(Pa , Pg, Pc) - MomHOCTH, IOTpeOIsieMble Kak 101 (a3oi /Tpymnoit gamrr/.
P - MmouHOCTB, MOTPEOIsIEMYIO LIETBIO /BCEMU JaMIaMH/.
[TocTpouTh BEKTOPHYIO JUarpaMMy TOKOB HH3 Hee rpauuecku ONpeAesuTh BETHUNHY
TOKa B HEUTPAJIBLHOM ITPOBOAE In.
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2. B TpexmpoBoaHYIO CeTh Tpex(a3zHOTO TOKA, BKIIOYEHBI MO CXeMe "TPeyrojJbHUK" Tpu
TPyl 3JIEKTPUYECKUX JIAMI HAKaJIWMBAaHWS OJMHAKOBOW MOIMHOCTH. B kaxmoit ¢aze
/rpynne/ namIibl COeIMHEHBI MapaJlIeIbHO.

M3BeCTHBI:

U (Uag, Usc, Uca)=220 B (suHeiHBIC HAPSHKEHUSA);

Liavm =0,909 A (TOK OJTHOM J1aMITBI);

nap=33, npc=606, nca=33 (YKCIIO JaMIl B KaXx0¥ ¢aze /rpymrie/).

OnpenenuTs:

P ;avn — MOIIIHOCTH OJJHOM JIaMIIBI;

IaB, Isc, Ica - da3HbIe TOKM (TOKHM, MOTPEOIIEMbIC KXKI0W TPYIIITON Jam);

Pas , Psc, Pca - MomHOCTH, TOTpEOIsieMble Kaxaou (Ha3oii /rpymmoi Jam/;

P - MmomHOCTB, MOTPEOIsIEMYIO LIETIBIO /BCEMHU JaMIIaMH/.

[TocTpouTh BEKTOPHYIO AUArpaMMy HAIMPsHKEHUH ¥ TOKOB M U3 Hee rpadudecKu
ONPENECTUTh BEIMYUHY TOKOB l4, I, ¢ B TMHENHBIX TPpOBOIAX.

Bapuant 3
1. B 4eThipexnpoBOAHYIO CeTh Tpex(a3zHOTo TOKa BKJIIOYEHBI MO cxeme '"3Be3da" Tpu
TPYNIBI AIEKTPUYECKUX JaMIl HAaKaJIUBaHUs OJIMHAKOBOW MOIIMHOCTU. B kaxmoii, ¢aze
/rpytine/ 1aMIibl COeTUHEHBI MTapajuIebHO.
N3BecTHO:
Ut (Uas, Upc, Uca)=380B (suHeliHbIe HAPSKEHUS );
Pjavn =500BT (MOIIHOCTH OTHOM JTaMIIBI);
na=11, ng=22, nc=33 (uucino samn B Kaxaou ¢aze /rpynne/).
Onpenenurs:
Uo(Ua, Up, Uc) - dha3Hble HaNpsHKEHUS /Ha ATH HAMPSHKEHUST PaCCYMTaHbI BCE
BKJIIOUCHHBIC B CETh JIAMITbl HAKAJIUBaHUs/;
Ia, I, Ic- da3ubIie (OHM K€ TMHEWHBIC) TOKH.
Po(Pa , P, Pc) - MomtHOCTH, TOTpEOIIsieMble Kax a0 (a3oii /rpynmnoit iamr/.
P - MomHOCTE, TOTPeOIIeMYIO0 1IETIhIO /BCEMH JIAMITAMHU/ .
[TocTpouTh BEKTOPHYIO AUArpaMMy TOKOB UU3 Hee IpauuecKu ONpeeIUTh BEIUUUHY
TOKa B HEUTPAIIbHOM MPOBOJE IN.
2. B TpexmpoBoaHyIO ceTh Tpex(da3HOTro TOKa, BKIIOUYEHBI 10 CXeMe "TpeyroJibHHUK' TpHU
TPYNIBI DJIEKTPUYECKUX JIAMI HAaKaJIWMBaHUS OJMHAKOBOM MOIIHOCTH. B kaxmoit ¢asze
/rpytine/ JamIibl COSUHEHBI MapajlIeIbHO.
N3BecTHBI:
U (Uas, Usc, Uca)=127 B (siuHeiHBIC HAIPSIKEHUSA);
Liavm =0,591 A (TOK OJTHOM J1aMITbI);
nap=56, npc=22, nca=56 (4KCIIO JaMIl B Kax01 ¢aze /rpymre/).
Onpenenurs:
P ;avn — MOIIIHOCTB OJJHOM JIaMIIBI;
B, Isc, lca - dazubie Toku (TOKH, MOTpEOIIIEMbIE KaXKI01 IpyNIon gammn);
Pas , Pac, Pca - MomHOCTH, TOTpEOsieMble Kaxaou (a3oit /rpynmoun gam/;
P - MomHOCTE, TOTPEOIIEMYIO 1IETIHIO /BCEMH JIAMITAMH/ .
[TocTpouTh BEKTOPHYIO AMArpaMMy HaNPsDKEHHUN W TOKOB U U3 Hee TpadudecKu
ONPENEIINTh BETUYUHY TOKOB 4, I, Ic B MMHENHBIX IpOBOAAX.
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Bapuant 4
1. B 4eThIpexmnpoBOJIHYIO CeTh Tpex(}a3zHOro TOKa BKIIOYEHBI MO cxeme '"3pe3na' Tpu
IPYIIBI 3JIEKTPUYECKUX JaMIl HAaKaJIMBaHUS OJIMHAKOBOW MOIIMHOCTU. B kaxmoi, ¢aze
/rpyrine/ JaMIlbl COeTUHEHBI MapajuIebHO.
N3BecTHO:
U (Uag, Usc, Uca)=220B (JInHEITHBIC HATTPSYKEHUS ),
Payn =60BT (MOIITHOCTH OHOM JIaMIIBI);
na=17, ng=51, nc=51 (4ucno nmamn B Kaxao0u ¢aze /rpymme/).
OnpenenuTs:
Uop(Ua, Up, Uc) - pa3Hple HAPsDKCHUS /HA 3TH HAMPSDKEHUS PACCUUTAHBI BCE
BKJTFOUCHHBIC B CETh JIAaMITbl HAKATMBAHUS/;
Ia, I, Ic- ha3HbIC (OHM k€ TUHEHWHBIE) TOKH.
Po(Pa , P, Pc) - MomtHOCTH, TOTpeOIIsieMble Kax a0 (a3oii /rpynmnoit amr/.
P - MoutHOCTB, TOTPEOIIIEMYIO TIETIbIO /BCEMU JTaMIIaMH/ .
[TocTpouTh BEKTOPHYIO JUArpaMMy TOKOB MU3 Hee IpauuecKu ONpeeIUuTh BEIUUUHY
TOKa B HEMTpaJbHOM HpoBoe In.
2. B TpexnpoBOAHYIO CETh TpeX(a3HOTrO TOKA, BKIIOUEHBI IO CXeM€ "TpEeyroJibHUK" TpU
TPyl JIEKTPUYECKUX JIAMI HaKaJIWMBaHUS OJMHAKOBOM MOIIMHOCTH. B kaxmoil ¢aze
/rpyrine/ JamIbl COeAUHEHBI MapalieIbHO.
N3BecTHBI:
Us (Uas, Usc, Uca)=220 B (siuHeiHBIC HAIPSIKEHUSA );
Liavn =0,455 A (TOK OJHOM JIaMIIbI);
nap=77, npc=33, nca=33 (4KCIIO JaMIl B Kax 01 ¢aze /rpymre/).
Onpenenurs:
P javm — MOIIIHOCTH OJHOM JIAMITHI,
IaB, Isc, Ica - dha3Hbie TOKU (TOKH, MOTPEOISIEMbIE KaXKIOM TPYIIION JIaMIT);
Pag , Pac, Pca - MoliHOCTH, TOTpeOIIsieMbIe KaXK101 (ha3oii /rpynmoi gami/;
P - MomHOCTE, TOTPeOIIeMYyIO 1IETIhIO /BCEMH JIAMITAMH/ .
[TocTpouTh BEKTOPHYIO AUArpaMMy HaIpsDKEHHUM U TOKOB U U3 Hee rpaduuecku
ONPENECIUTH BEJIMUNUHY TOKOB l4, I, Ic B TMHENHBIX TpOBOIAX.

Bapuanr 5
1. B 4eThipexnpoBOAHYIO CeTh Tpex(a3zHOTO TOKa BKJIIOYEHBI MO cxeme '"3Be3ma" Tpu
TPYIIbI JMEKTPUUYECKUX JaMIl HaKaJIMBaHUsI OJMHAKOBOM MOIIHOCTU. B kaxmow, daze
/rpy1ie/ 1aMIlibl COEIUHEHBI MapauIebHO.
N3BecTHO:
U (Uas, Usc, Uca)=380B (JinHeiHbIE HANIPSKEHNUSA );
Pravn =200BT (MOIITHOCTH OJTHOM JIaMITHI );
na=66, ng=22, nc=44 (4uciio JamI B Kaxaou ¢aze /rpymre/).
OnpenenuTs:
Uop(Ua, Up, Uc) - pa3zHple HAPsDKSHUS /HA 3TU HAMPSHKEHUS PACCUUTAHBI BCE
BKJIFOUCHHBIC B CETh JIAaMITbl HAKATTMBAHUS/;
Ia, Ip, Ic- ha3HbIC (OHM K€ TUHEHHBIC) TOKU.
Po(Pa , Pg, Pc) - MomHOCTH, OTpeOIsieMble K101 (a3oi /rpynmoit Jamr/.
P - MomHOCTE, TOTPEOIIEMYIO IIETTHIO /BCEMHU JIAMITAMH/ .
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[TocTpouTh BEKTOPHYIO AUArpaMMy TOKOB MU3 Hee TpauecKu ONpeeUTh BETHINHY
TOKa B HEUTPAJIBLHOM ITPOBOAE IN.

2. B TpexnpoBoaHyIO ceTh Tpex(}a3zHOro TOKa, BKIIOUYEHBI M0 CXeMe "TpeyrojibHUK'" Tpu
TPYIIBI AJEKTPUUECKUX JIaMIT HaKaJIMBaHMUS OJMHAKOBOM MoIIMHOCTH. B kaxmon daze
/rpynne/ namIibl COeIMHEHBI MapaJlIeIbHO.

M3BeCTHBI:

U (Uag, Usc, Uca)=127 B (siuHeiHBIC HAPSHKEHUSA);

Liavn =0,118 A (TOK OJTHOM J1aMITbI);

nap=170, npc=85, nca=254 (uucyo jamn B Kaxx10¥ (daze /rpyrie/).

OnpenenuTs:

P javn — MOIIIHOCTH OJHOM JIAMIIBI;

IaB, Isc, Ica - da3abIe TOKM (TOKHM, MOTPEOIIEMbIE KaXKI0M TPYIIITON Jam);

Pas , Psc, Pca - MomHOCTH, TOTpEOIsieMble Kaxaon (Ha3oit /rpymmoi Jam/;

P - MoutHOCTB, TOTPEOIIIEMYIO TIETIbIO /BCEMU JTaMIIaMH/ .

[TocTpouTh BEKTOPHYIO AUATPAMMYy HANPSIKEHUU U TOKOB U U3 Hee rpaduuecku
OIPENICINTh BEIIMUMHY TOKOB I, I, Ic B IMHEWHBIX TpOBOAAX.

Bapuanr 6

1. B 4deThIpexmpoBOHYIO CETh TpeX(a3zHOTO TOKa BKIIOUYEHBI MO cxeme "3Be3na" Tpu
TPYIIBI AJICKTPUYECKUX JaMIl HAaKaJIMBaHUS OJIMHAKOBOW MOIIMHOCTU. B kaxmoi, ¢aze
/rpytine/ 1aMIibl COeIMHEHBI MapauIeNIbHO.
N3BecTHO:
U (Uas, Usc, Uca)=220B (JiuHETHBIE HAIPSIKEHUSA );
Pjavn =25BT (MOIIIHOCTE OHOM JIaMIIbI);
na=36, ng=142, nc=36 (uucmno jamn B Kaxaou (aze /rpymme/).
Onpenenurs:
Uo(Ua, Up, Uc) - dha3ubie HanpsiKEHUsI /Ha 3TH HAIIPSDKEHUS paCCUMTAaHBI BCE
BKJIIOUECHHBIC B CETh JIAMITbl HAKAJIUBaHUS/;
Ia, I, Ic- ha3ubie (OHU K€ TUHEHHBIEC) TOKU.
Po(Pa , P, Pc) - MomtHOCTH, TOTpeOIIsieMble Kax 01 (a3oi /rpynmnoi ramr/.
P - MomHOCTE, TOTpebIIeMyI0 1IETIhIO /BCEMH JIAMITAMH/ .
[TocTpouTh BEKTOPHYIO AUArpaMMy TOKOB MU3 Hee rpaduecKu onpeaeaInTh BETUIUHY
TOKA B HEMCPAIbHOM MPOBOJIE IN.
2. B TpexnpoBOoAHYIO CETh TpeX(a3HOTO TOKA, BKIIOYEHBI MO CXeMe "TpeyrojbHUK" Tpu
TPYIIbI JEKTPUUECKUX JIAaMIT HaKaJIMBaHUS OJIMHAKOBOW MOITHOCTU. B kaxmoit ¢aze
/rpynine/ JamIbl COEAUHEHBI apaieabHO.
N3BecTHBI:
U (Uas, Usc, Uca)=220 B (siuHeiHBIC HAIPSIKEHUSA);
Liavm =0,341 A (TOK OJTHOM JIaMITbI);
nap=47, npc=12, nca=47 (4uciio JaMIl B Kax01 ¢aze /rpymre/).
OnpenenuTs:
P ;avn — MOIITHOCTH OJHOM JIaMIIBI;
Ias, Isc, Ica - da3Hbie TOKU (TOKH, MOTPEOIIEMbIE KaXKI0M TPYIITON Jam);
Pas , Pac, Pca - MommHOCTH, TOTpEOasieMble Kaxaou (a3oit /rpymmoi Jamr/;
P - MmomiHOCTh, MOTPEOIsIEMYIO LIETIBIO /BCEMU JTaMIaMH/.
[TocTpouTh BEKTOPHYIO AMArpaMMy HaIPsDKEHHUN W TOKOB U U3 Hee TpadudecKu
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ONPENENINTh BEIUYUHY TOKOB 4, I, Ic B MMHENHHBIX TpOBOIAX.

Bapuanr 7
1. B 4eThIpexmpoBOJIHYIO CeTh Tpex(a3HOro TOKa BKIIOYEHBI MO cxeme "3Besna'" Tpu
IPYNIBI 3JIEKTPUUECKUX JaMIl HAaKaJIMBaHUS OJIMHAKOBOW MOIIMHOCTU. B kaxmoi, ¢aze
/rpyrine/ 1aMIlbl COeTUHEHBI MapajuIebHO.
N3BecTHO:
U (Uas, Usc, Uca)=380B (JinHeiHBIC HAIPSKEHNUSA);
Prayn =100BT (MOIITHOCTH OJTHOM JIAMITBI);
na=22, ng=66, nc=88 (urcio yammn B Kaxa0u (aze /rpymme/).
OnpenenuTs:
Uop(Ua, Up, Uc) - pa3Hple HAPsHDKCHUS /HA 3TH HAMPSHKEHUS PACCUUTAHBI BCE
BKJTFOYCHHBIC B CETh JIAMITbl HAKATTMBAHUS/;
Ia, I, Ic- da3ubIe (OHM K€ TMHEWHBIC) TOKH.
Po(Pa , P, Pc) - MottHOCTH, TOTpEOIIsieMble Kax a0 (a3oii /rpynmnoit iamr/.
P - MomHOCTE, TOTPebIIIeMYI0 HIETIHIO /BCEMH JIAMITAMHU/ .
[TocTpouTh BEKTOPHYIO JUArpaMMy TOKOB MU3 Hee IpauecKu ONpeeIUuTh BEIUUUHY
TOKa B HEUTpaJbHOM HpoBoAe In.
2. B TpexnpoBOAHYIO CETh TpeX(Pa3HOTrO TOKA, BKIIOYEHBI MO CXeMe "TPeyroiibHUK' TpH
TPyl JIEKTPUYECKUX JIAMI HaKaJIWMBaHUS OJMHAKOBOM MOIIHOCTH. B kaxmoil ¢aze
/rpyrine/ JamIbl COeAUHEHBI MapalieIbHO.
N3BeCTHBI:
Us (Uag, Usc, Uca)=127 B (siuHeiHBIC HAIPSIKEHUSA);
Liavn =0,315 A (TOK OHOM J1aMIIbI);
nap=127, ngc=108, nca=86 (uucmno amn B kaxaou Pasze /rpynme/).
OnpenenuTs:
P javn — MOIIIHOCTH OJHOM JIAMITHI,
IaB, Inc, Ica - dha3HbIe TOKU (TOKH, MOTPEOISIEMbIE KaXKIOM TPYIIINON JIaMIT);
Pag , Psc, Pca - MommHOCTH, TOTpEOIIsIeMbIe KaXK101 (ha3oi /rpynmoi gami/;
P - MomHOCTE, TOTpebIIeMyI0 1IETIhIO /BCEMH JIAMITAMH/ .
[TocTpouTh BEKTOPHYIO AMArpaMMy HampsDKEHHUM U TOKOB U U3 Hee Tpaduiecku
ONPENECIUTh BEJIMYNUHY TOKOB l4, I, Ic B TMHENHBIX TpOBOIAX.

Bapuant 8
1. B 4eThipexnpoBOAHYIO CETh Tpex(azHOTro TOKa BKJIIOYEHBI MO cxeme "3Be3da" Tpu
TPYIIbI ANEKTPUUYECKUX JaMIl HaKaJIMBaHMS OJWHAKOBOM MoIMHOCTH. B kaxmoi, dasze
/rpyrie/ 1aMIlbl COEUHEHBI MapajuIebHO.
N3BecTHO:
U (Uas, Usc, Uca)=220B (JiuHEHBIC HAIPSKEHNUSA );
Payn =40BT (MOIITHOCTH OHOM JIaMIIbI);
na=54, ng=100, nc=54 (uucno namn B kaxaou daze /rpynme/).
OnpenenuTs:
Uop(Ua, Up, Uc) - pa3zHple HAPsDKSHUS /HA 3TU HANIPSHKEHUS PACCUUTAHbBI BCE
BKJTFOYCHHBIC B CETh JIAaMITbl HAKATTMBAHUS/;
Ia, I, Ic- ha3HbIC (OHM K€ TUHEHHBIC) TOKU.
Po(Pa , Pg, Pc) - MomHOCTH, IOTpeOIIsieMble K101 (ha3oi /rpymnmoit Jamt/.
P - MomHOCTE, MOTPEOIsIEMYIO LIETIBIO /BCEMU JaMIaMHu/.
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[TocTpouTh BEKTOPHYIO AUArpaMMy TOKOB MU3 Hee TpauecKu ONpeeUTh BETHINHY
TOKa B HEUTPAJIBLHOM ITPOBOAE IN.

2. B TpexnpoBoaHyIO ceTh Tpex(}a3zHOro TOKa, BKIIOUYEHBI M0 CXeMe "TpeyrojibHUK'" Tpu
TPYIIBI AJSKTPUUECKUX JIaMIT HaKaJIMBaHUS OJIMHAKOBOM MOITHOCTH. B kaxmoi daze
/rpynne/ namIibl COeIMHEHBI MapaJlIeIbHO.

M3BeCTHBI:

U (Uag, Usc, Uca)=220 B (siuHeiHBIC HAPSHKEHUSA);

Liavm =0,114 A (TOK OJTHOM J1aMITBI);

nap=44, npc=176, nca=44 (ducino samn B Kaxjaou (aze /rpymme/).

OnpenenuTs:

P javn — MOIIIHOCTH OJHOM JIAMITBI;

Ias, Isc, Ica - da3HbIe TOKM (TOKH, MOTPEOIIEMbIC KaXKI0M TPYIIITON Jam);

Pas , Pac, Pca - MomHOCTH, TOTpEOIsieMble Kaxaou (Ha3oit /rpymmoi Jam/;

P - MoutHOCTB, TOTPEOIIIEMYIO TIETIbIO /BCEMU JTaMIIaMH/ .

[TocTpouTh BEKTOPHYIO AUArpaMMy HANPsKEHUN U TOKOB M U3 Hee rpaduuecKu
OIPENICINTh BEIIMUUHY TOKOB I, I, Ic B IMHEWHBIX MTpOBOAAX.

Bapuaur 9
1. B 4eThipexnpoBOAHYIO CeTh Tpex(a3zHOTro TOKa BKJIIOYEHBI MO cxeme "3Be3da" Tpu
TPYIIBI JIEKTPUUSCKUX JaMIl HaKaJIMBaHUsS OJWHAKOBOM MOIIMHOCTU. B kaxkmow, daze
/rpytine/ JaMIlbl COeTUHEHBI MapajuIeIbHO.
N3BecTHO:
U (Uas, Usc, Uca)=380B (JinHeitHBIE HAIPSIKEHNUSA );
Pjavm =75BT (MOIIIHOCTE OHOM JIAMIIbI);
na=50, ng=12, nc=12 (uucno namn B kaxaoiu ¢aze /rpynme/).
Onpenenurs:
Uo(Ua, Up, Uc) - dha3ubie HanpsiKEHUsI /Ha 3TH HAIIPSDKEHUS paCCUMTAaHBI BCE
BKJIIOUEHHBIC B CETh JIAMITbI HAKAJIMBaHUs/;
Ia, I, Ic- ha3ubie (OHU K€ TUHEHHBIEC) TOKU.
Po(Pa , P, Pc) - MomtHOCTH, TOTpeOIIsieMble Kax 01 (a3oi /rpynmnoi ramr/.
P - MomHOCTE, TOTpebIIeMyI0 1IETIhIO /BCEMH JIAMITAMH/ .
[TocTpouTh BEKTOPHYIO AUArpaMMy TOKOB MU3 Hee IpauuecKu ONpeeUuTh BETMINHY
TOKA B HEUTPAJIbHOM MPOBOJE IN.
2. B TpexnpoBOoAHYIO CETh TpeX(a3HOTO TOKA, BKIIOYEHBI MO CXeMe "TpeyrojbHUK" Tpu
TPYIIbI JEKTPUUECKUX JIAaMIT HaKaJIMBaHUS OJIMHAKOBOW MOITHOCTU. B kaxmoit ¢aze
/rpynine/ JamIbl COEAUHEHBI apaieabHO.
N3BecTHBI:
U (Uas, Usc, Uca)=127 B (siuHeitHBIC HATTPSIKEHUS ),
Lavm =0,787 A (TOK OJTHOM JTaMITbI);
nap=14, npc=14, nca=56 (4ncio Jami B Kaxa0u ¢ase /rpymre/).
OnpenenuTs:
P ;avn — MOIITHOCTH OJHOM JIaMIIBI;
Ias, Isc, Ica - da3Hbie TOKU (TOKH, MOTPEOIIEMbIE KaXKI0M TPYIITON Jam);
Pas , Pac, Pca - MommHOCTH, TTOTpEOIsieMble Kaxaou (Ha3oii /rpymmmou gamr/;
P - MmomHOCTB, MOTPEOIsIEMYIO LIETIBIO /BCEMU JaMIaMH/.
[TocTpouTh BEKTOPHYIO AMArpaMMy HaIpPsDKEHHUN W TOKOB U U3 Hee TpadudecKu
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ONPENENINTh BEIUYUHY TOKOB 4, I, Ic B MMHENHHBIX TpOBOIAX.

Bapuanr 10
1. B 4eThIpeXmnpoBOJIHYI0 CeTh Tpex(}a3zHOro TOKa BKIIOYEHBI MO cxeme '"3Besna" Tpu
IPYIIbI 3JIEKTPUUECKUX JaMIl HAKaJIMBaHUs OJIMHAKOBOW MOIIMHOCTU. B kaxmoi, ¢aze
/rpy1ine/ 1aMIlbl COeTUHEHBI MapajuIebHO.
N3BecTHO:
U (Uas, Usc, Uca)=220B (JiuHEHBIC HAIPSKEHNUSA);
Pravn =150BT (MOIITHOCTH OJTHOM JIaMITHI );
na=44, ng=11, nc=11 (amcno mamn B kaxaou aze /rpymme/).
OnpenenuTs:
Uop(Ua, Up, Uc) - pa3Hpie HAPsHDKCHUS /HA 3TH HAMPSHKEHUS PACCUUTAHBI BCE
BKJTFOYCHHBIC B CETh JIAMITbl HAKATMBAHUS/;
Ia, I, Ic- da3ubIe (OHM K€ TMHEWHBIC) TOKH.
Po(Pa , P, Pc) - MotiHOCTH, TOTpEOIIsieMble Kaxa0u ¢dazoil /rpynmnoi gami/.
P - MomHOCTE, TOTPeOIIIEMYIO HIETIhIO /BCEMH JIAMITAMHU/.
[TocTpouTh BEKTOPHYIO JUArpaMMy TOKOB MU3 Hee IpauecKu ONpeeIUuTh BEIUUUHY
TOKa B HEUTpaJbHOM HpoBoAe In.
2. B TpexnpoBOAHYIO CETh TpeX(a3HOTro TOKA, BKIIOUYEHBI MO CXeM€ "TpEeyroJibHUK" TpU
TPYIIBI JIEKTPUYECKUX JIAMI HaKaJIMBaHUSA OJMHAKOBOM MOIIHOCTH. B kaxmoil ¢aze
/rpyrine/ JamIbl COeAUHEHBI MapalieIbHO.
N3BeCTHBI:
Ujs (Uas, Usc, Uca)=220 B (siuHeiHBIC HAIPSIKEHUSA);
Liavn =0,682 A (TOK OJHOM JIaMIIbI);
nap=88, npc=44, nca=132 (4ucno namn B Kaxaou ¢aze /rpymnme/).
OnpenenuTs:
P javn — MOIIIHOCTH OJHOM JIAMITHI,
IaB, Isc, Ica - dha3ubie TOKU (TOKH, MOTPEOISIEMbIE KaXKIOM TPYIIION JIaMIT);
Pag , Psc, Pca - MommHOCTH, TOTpEOIIsIeMbIe KaXK 101 (ha3oi /rpynmoi sami/;
P - MomHOCTE, TOTPEOIIeMYIO 1IETIhIO /BCEMH JIAMITAMH/ .
[TocTpouTh BEKTOPHYIO AUArpaMMy HAIpsDKEHHUM U TOKOB U U3 Hee TpauiecKu
ONPENECIUTH BEJIMUYUHY TOKOB l4, I, Ic B TMHENHBIX TpOBOIAX.

Kontpomupyemsie komnierenu: OK 01, OK 02, [IK 1.1, IIK 1.2, [IK 2.3

Kpurepuu onenku 3a1a4 B KOHTPOJIbLHOI1 padoTe:
Kaxnas 3agada oneHuBaeTcs B Oaulax 1O KPUTEPHUSIM  YKa3aHHBIM — HUXKeE.
MaxkcruMaabHOE KOJIMYECTBO OaJIOB 3a KXyl 3a7a4dy 8, 3a ABe 3a1auu 16 6amios.

3HaHUsA, YMEHHUS IIpusHaku bamsl
3: cymHocTh  (uznueckux | 5. [IpaBUIbHO pacCUUTHIBAET DJIEKTPUUECKUE 2
MTPOLECCOB, MPOUCXOASAIINX B | LIEMU B COOTBETCTBUU C METOJAMHU pacyeTa
BJIEKTPUYECKUX Lensx | Heneu.
oJHO(pa3HOro  IepeMeHHOro | 6. [IpaBHIBHO OIICHUBACT PE3yJbTAThI PACUCTOB 2
TOKa, IOPSJOK pacyeTa HX | TOKOB, HANPSYKEHUM, MOIIHOCTEW U IPYTUX
I1apaMEeTPOB; XapPAaKTEPUCTHUK IEKTPUUYECKUX LIETIEN.
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¥Y:  npousBoguth  pacyerT | 7. IIpaBUIBHO BBINIOJIHSAET BEKTOPHBIE
apaMEeTPOB  AIEKTPUUYECKUX | AUArpaMMBI.

CIICH; 8. IIpaBWJIbHO HAXOJIUT HEU3BECTHBIC BEIIUUYMUHBI,
CTPOHUTH BCKTOPHBIC | picriob3ysi BEKTOPHBIE JUArpaMMBl.
JuarpaMMal.

Ha ouenky «5» Heobxonumo Habpath 16 6ainos;
Ha OIEHKY «4» - 12 6anos;
Ha OIEHKY «3» - 8 6aJIOB.
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MMPOMEXYTOYHASA ATTECTALIUA

Bonpocel 17151 moAroToBKY K 1M pepeHuMpoOBAHHOMY 3a4eTy
(ounasi popma 00y4eHun)

B nanHBIX BOmpocax Heo0X0AMMO BbIOPATh NPABUJIbLHBIA OTBET, 3alUCATh
OyKBY OTBeTa

1. Kakoif u3 mpoBOJIOB OJJMHAKOBOM JIJIMHBI U3 OJHOTO U TOTO K€ MaTepualia, HO pa3HOro
JIuameTpa, CUJIbHEee HarpeBaeTcs IpU OJHOM U TOM K€ TOKe?

a) o0a MpoBoja HArpeBalOTCs OJJMHAKOBO;

0) cuibHEE HarpeBaeTcsl MPOBOJ C OOIBIIUM JHAMETPOM;

B) CWJIbHEE HArpeBaeTCs MPOBOJ] C MEHBIIIUM JIUAMETPOM.

2. CKOJIBKO IIECTUBOJBTOBBIX JAMIIOUEK HEOOXOIMMO B3SITh JJIsl €JI0YHOM TUPIISIH/BI, €CIH
HanpspkeHue cetu 220B?
a) 37 wr.; 0) 20 mt.; B) 40 mt.; r) 16 mr.

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

4. llenb mepeMeHHOTO TOKA COACPKUT JIaMIly HakaiduBaHus. Kak usmensercs no ¢ase Tok
Y HalpsKeHUE B ATOM 1enu?

a) TOK OTepekaeT HAPSKEHUE HA YToJl T0/2;

0) HampsKEHUE U TOK COBMAAaloT o (ase;

B) HaIpsHDKEHUE ONEepPekaeT TOK Ha yrod /2.

5. Cxema COCTOUT U3 OJTHOTO PE3UCTHMBHOIO AJIEMEHTA C conpoTuBieHneM  R=220 Owm.
Hanpspokenue Ha e€ 3axxumax u= 220 sin 628t. Onpenenute nmokasaHus amIepMerpa u
BOJIBTMETpA.

a) I=1A, U=220B; 06) I1=0,7 A, U=156 B;

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

6. CuMMeTpUUHasl Harpy3ka coeIMHeHa «3Be310i». JInnelinoe Hamnpsbkenue paBHo 380B.

HaiinuTe dha3Hoe HampskeHUE.
a) 127B; 0) 220B; B) 380B.

7. YacToTa BpallleHusi MArHUTHOTO MOJisi acuHXpoHHoro asuratens 1000 06/mMun. YacroTa
BpauieHust poropa 950 06/mun. OnpenenuTb CKOJIbKEHHUE.
a) 50; 0) 0,5; B) 5; r) 0,05.

8. CKOJIBKO p-n MEPEXO0JI0B COAECPKUT MOTYIPOBOAHUKOBBIN U0 ?
a) OJIUH; 0) nBa; B) TPH; T') 4eThIpe

9. Kakyto poJib B 3JIEKTPOHHBIX CXEMaX BBIMIOJIHIET BapuKan?
a) COMPOTHUBIICHUS; 0) KiIroua; B) UHJIYKTUBHOCTH; r) EMKOCTH.
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10.B  kakux ciayyasgx OpUXOJUTHCS  MNPUMEHSATh  MHapaJyIeIbHOE  COEJAMHEHUE
KOHJIEHCAaTOpPOB?

a) IS MOJTy4YeHUsT OOJIBIINX EMKOCTEH;

0) JU1s yIydIIeHus 3armaca NPOYHOCTH U30JISIIIUN KOHIEHCATOPa;

B) JUTSI TIOJTYYCHUS MaJIOH EMKOCTH.

I1. Tpu pesucropa: Ri= 4 Om, Ry=5 Om, R3=6 OM coenvHEHbI MOCIEIOBATEIBLHO U
BKJIFOUEHBI B JJICKTPUYECKYIO ceThb. Ecim HamnpsbkeHune Ha pesuctope R, paBno 12 B, To
HaIPsDKEHHUE YJIEKTPUYECKON CeTH PaBHO:

a) 30 B; 0)24B; B)36B; r) 16 B.

12. Onpenenute TOK Is, mOAXOAAIIMKA K Y37y LENH MOCTOSHHOTO TOKa, €CIM TOKU B
BetBaX: I1=-3A, L=1A, =5A1,=-4A.
a) 12 A; 0)1A; B) 6 A; r)-7 A.

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

a) TOK OIEpeKaeT HaIpsHKEHUE Ha yroJ 1/2;

0) HarpsHKEHUE U TOK COBMANAIOT Mo (asze;

B) HaIpsHKEHUE OTNepekaeT TOK Ha yrod /2.

14. Kak U3MEHUTCA €MKOCTHOE CONPOTHUBIICHUE C YBEIIMUEHUEM YaCTOTHI B 4 paza?
a) HE UBMEHUTCS, 0) yMeHbIIUTCA B 4 pa3a;
B) yBeNIMUUTCS B 4 pa3a; T) yMeHbIIMUTCS B 16 pas.

15. Harpy3ka coequHeHa «3Be3/101». B kakom ciiydae TOK B HYJIEBOM MPOBoOJi€ paBeH 07
a) MpYU CUMMETPUYHON Harpys3Ke; 0) pu HECUMMETPUYHOM Harpy3Ke.

16. CumMeTpu4Has Harpyska COeuHEHa «TpeyrojbHukom». IIpu m3mepenuu QazHoro
TOKa, amnepmetp nokasan -10 A. Haliiure TOK B JIMHEITHOM IIPOBOJIE.
a)10A; 06)17,3A; B)14,14 A; 1)20A.

17. U3meputenbHbIii TpanchopMaTop TOka UMEET OOMOTKM ¢ uuciioM BUTKOB 2 u 100.
Omnpenenure kodhGumueHT Tpanchopmanuu.
a) 50; 0)0,02; B) 98; r) 102.

18. DneKTpOoHHbBIE YCTPOUCTBA, MPEOOPaA3YIOIINE MOCTOSHHOE HAMPSIKEHUE B MIEPEMEHHOE
HaIpsiKEHUE, HA3bIBAIOTCA:
a) BBIPSMUTEISIMU; 0) uMHBEpPTOpaMH; B) CTAOWJIUTPOHAMH;  T) QUIBTPAMH.

19. ITo kakoMy 3aKOHY MOKHO ONPENENIUTh CHIIy B3aUMOJEHUCTBUS 3apsii0B?
a) 3akony Oma; 0) 3akoHy Ammepa; B) 3akony /[xoyns-Jlenmna; r) 3akony Kynona.

20. B »21eKTpUYECKOl CETH IMOCTOSHHOIO TOKa HANPSIKEHWE HAa 3a)KMMax HMCTOYHHMKA
anektposneprun 26 B. Hampspkenne Ha 3axkumax mnotpebutens 25 B. Omnpenenute
MOTEPIO HAPSIKEHHUSL.

a) 1 %; 0)2%;  B)3 %; r) 4 %.
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21. Kak Wu3MEHHUTCS HalpsHKEHWE  HAa BXOJHBIX 3a)KMMax »JJIEKTPUUYECKON LEnu
IIOCTOSIHHOTO TOKAa C AKTUBHBIM JJIEMEHTOM, €CJIM IAPAJIIENBHO HCXOLHOMY JJIEMEHTY
BKJIFOUUTH €IIE OJUH IIIEMEHT?

a) HE U3BMEHUTCS; 0) YMEHBIIUTCS; B) YBEJIMUUTCS; T) AJI1 OTBETA HEJOCTATOUHO JIAHHBIX.

22. Onpexaenure MEepUoJl CUTHANA, €CIIM YacToTa CUHycouaanbHoro Toka 50 I'm.
a) 400 c; 6)1,4c; B)0.02c; r) 40 c.

23. Kak U3MEHHUTCS MHAYKTUBHOE CONPOTUBJICHUE C YBEIUUEHUEM YacTOThI?
a) HE U3MEHUTCS; O) YMEHBIUUTCS; B) YBEIUYHUTCS.

24. CumMeTpu4YHas Harpy3ka COEIMHEHA «TPEyrojJbHUKOM». JIMHElHOEe HampsKeHHe

paBHo 380 B. Haiigute ¢dazHoe HanpspKEHHE.
a)127B;  0)220B; B)380B.

25. Ilpu xakux 3HaueHUsX kKoddduimenTa Tpanchopmaiuu 1e1ecooOpa3Ho MPUMEHSTh
aBTOTpaHcPopMaTopbI?
a)k>1; 06)k<lI; B) k<2; ') HE UMEET 3HAUYCHUS.

26. Kak u3MeHUTCA 4YacTOoTa BpAIEHWS MArHUTHOTO TMOJS MPU YMEHBIICHUH Tap
MIOJIFOCOB ACUHXPOHHOTO Tpex(ha3HOro JBUraTeNs?
a) YBEJIMUUTCS; 0) YMEHBIIIUTCS; B) OCTAHETCSI MPEKHEH.

27.CKOJIbKO p-n MEPEeX0J0B y OUMOJIIPHOTO TpaH3UCTOpa?
a) OJIUH; 0) nBa; B) TpH; T') YEThIpE.

28. Kakoll u3 mpoBOJOB OJAMHAKOBOTO CEYEHHUS M3 OJHOTO M TOTO K€ MaTepHayia, HO
Pa3HOW UIMHBI, CUJIbHEE HArPEBAETCS IIPU OJJTHOM M TOM K€ TOKE?

a) 00a MpoBoJa HarpPeBarOTCs OAUHAKOBO;

0) criIbHEE HArpeBaeTCs MPOBOJ] OOJBIICH JITTUHBI;

B) CHJIbHEE HarpeBaeTcsi MPOBOJI MEHBIIEH JJINHBI.

29. Kakoii crmoco6 coefMHEHNS HICTOYHUKOB TTO3BOJIICT YBEJIIMUUTh HANpsKeHHEe?
a) TI0CJIeIOBATEIFHOE COCIMHEHUE; ©0) MmapajuielbHOe COCTUHCHHE,
B) CMEUIAaHHOE COEMHEHUE; ') HA KaKOM U3 MEePEUHCIEHHBIX CIIOCOOO0B.

30. B DonexTpuyecKkyr Lenb IIOCIENOBATEIBHO BKIIOYEHBl JBa pPE3UCTOpa €
conporuieHueM 10 Om u 110 Om. Hanpsbxkenne Ha Bxone 120 B. Onpenenute Tok B
LICTIN.

a)40A; 06)1A; B)I2,8A; 1)6A.

31. Ilpu moCienoBaTEILHOM COCIMHEHUU PE3UCTOpa, KATYIIKH WHIYKTHBHOCTH,
KOHJIGHCAaTOpa OKa3ajoCh, YTO TOK OTCTAeT OT HANPSHKCHHUS HAa HEKOTOPBIH yroi. Uto
MOJKHO CKa3aTh O XapakTepe Harpy3Ku?

a) mpeo0agaeT EMKOCTHOE COMPOTUBIICHHUE;

0) nmpeobagaeT HAYKTUBHOE COMPOTUBIICHUE;
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B) TIpeo0IiaiaeT akKTUBHOE COTPOTUBIICHUE, & MHIYKTUBHOE M €MKOCTHOE COTIPOTUBIICHUS
PaBHBI.

32. B tpexdaznyro ceThb ¢ JUHEWHBIM HampspbkeHnem 380 B BkirouaroT TpexdasHblid
JIBUTATENb, KaXxaas U3 0OMOTOK KOTOoporo paccuntana Ha 220 B. Kak cinegyer coequHUTh
O0OMOTKHM JIBUTaTes?

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

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

33. OOMoTkHM Tpex(da3HOro TreHepaTopa COEAMHEHBI «TPEYroJbHUKOMY». CKOJIbKO
JUHEUHBIX MPOBOJOB MOJXOJIUT K reHeparopy?

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

34. 'V cunoBoro oaHo¢asHoro TpaHchopMaropa HOMUHAIBHOE HAMNpsHKEHHE Ha BXOJE
6000 B, na Beixoze 100 B. Onpeaenuts kKo3pPpuuueHT TpancGopManuu.
a) 60; 6) 0,016; B) 6; r) 600.

35.Yupanisiembie BHITPSIMUTETU BBITIOIHSIOTCS Ha Oase:
a) T10A0B; 0) MOJIEBBIX TPAH3UCTOPOB; B) OUIOJSIPHBIX TPAH3UCTOPOB; T') TUPUCTOPOB.

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

37.11o npoOBOJIOYHOM CHIMpaAid, COMPOTUBICHUE KOTOPOM B HArpeToM cocTtosiHuu 48 Ow,
TeueT TOK - 2,5 A. Kakoe KoJIM4ecTBO TETUIOTHI BBIAEIUT 3Ta CIUPaib 3a 2,5 MUHYTHI?
a) 25 xJlx;  0)45 xx; B)7,5x][x.

38.0npenenuty o0Iee COMPOTUBJICHUE LENH MPU MNapaJIeTbHOM COCIMHEHUU 2-X

noTpeduTeneil, conpoTuBieHre KoTopsix mo 100 Om?
a) 200 Om; 6) 50 Om; B)100M; 1)0,2 Om.

39. Kak wusMeHuTcs cABUTI (a3 MexAy HalpsDKEHHEM M TOKOM Ha KaTyllKe
MHAYKTUBHOCTH, eciii 00a e€ nmapamerpa (R u X)) onHOBpeMeHHO yBenuyarcs B JiBa pas3a?
a) YMEHBIIUTCA B JIBa pa3a; 0) yBeIMUHTCS B JIBa pasa;

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

40. CxeMa COCTOUT M3 OJTHOTO PE3UCTUBHOIO 3JIEMEHTA ¢ conpoTuBieHueM R=110 Owm.
Hanpsixenue Ha e€ 3axumax u= 220 sin 628t. Onpenenurte NMokazaHus amIepMmeTpa U

BOJIbTMETPA.
a)l =2 A, U=220B; 6)1=1,4 A, U=156B;
B)[=1,4A, U=220B; rn1=2A, U=156B.

41 KakoBO COOTHOIIEHHWE MEXAY (asHBIMM M JIMHEWHBIMH HANPSHKEHUSMU  TIPH
COETMHEHHUH MOTPEOUTENEH AEKTPOIHEPTUN KTPEYTOILHUKOM.

a)U,=Uy; 6)U,=Uy1,73; B)Uy=0,578U,.

42. K yemy npuBOAUT OOpPBIB BTOPUUHOI 11eTH TpaHchopmaropa Toka?
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a) K KOPOTKOMY 3aMbIKaHHIO; ©0) K pEKHUMY XOJIOCTOrO XO/a;

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

43. Yacrtora BpallleHUST MarHuTHOTO IMOJs acuHXpoHHOro jasurarens 1100 o6/muH.
Yacrtora Bpamienust poropa 1050 06/muH. OnpenenuTb CKOJIbKEHUE.

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

44. CKOIbKO p-n MepexoA0B y TUpUCTOpa’?
a) onuH;, ©)ABa; B) TpHU; T) UETHIpE.

45. DnexkTpoab! (OTOPE3UCTOPa BHITIOTHEHBI U3:
a) MeJu; 0) MIaTHUHBIL; B) JKe€JIe3a; r) cepedpa.

46. MOIIHOCTH ABUTATENS IMTOCTOSHHOTO TOKa 2,5 KBT. Ilone3Has MomIHOCTh, OTAaBacMast
B Harpy3Ky, 1,8 kBt. Onpenenure KII/[ aBurarens.
a) 0,8; 0)0,72; B)0,6; 1) 0,85.

47. B 3JIEKTpUYECKYIO 1IEMb MapaJlIEIbHO BKJIIOUEHBI JIBA PE3UCTOPA C CONMPOTUBICHUEM
10 Om u 150 Om. Hampsixenne Ha Bxoae 120 B. Onpenenure TOK Ha HEPa3BETBICHHOM

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

48. IIpn KakOM HaNpsKEHUH BBITOJIHEE MEpelaBaTh JIEKTPHUECKYIO SHEPTUIO B JIMHUU
3JIEKTpOoNEPENAY IPH 3aJaHHOW MOIITHOCTH?

a) MOHMXKEHHOM;  O) MOBBIIIIEHHOM;  B) 0€3pa3lInyHO;

I') 3HaueHue HanpsbkeHus yTeepxkaeHo 'OCTom.

49. Kongencarop eMkoCcThi0 C MOAKIIOYEH K MCTOYHHUKY CHHYCOMAAIBHOTO Toka. Kak
M3MEHUTCS TOK B KOHAEHCATOpE, €CIM YacTOTYy CMHYCOMJAIbHOTO TOKAa YMEHBIIUTH B 3

paza?
a) yMEHBIIUTCA B 3 pa3a; 0) yBenuuutcs B 3 pasa;
B) yBenuuuTcs B 9 pas; I') OCTAaHETCS HEU3MEHHOM.

50. Iomnas moTpebasiemas MOIIHOCT Harpy3ku S= 250 kBA, a akTUBHasi MOIITHOCTh
P=200 xBt. Onpenenure ko3 PUIMEHT HATPYy3KH.
a) cos ¢=0,75; 0) cos ¢ =0,35; B)cos @ =0,55; T1)cos ¢=0,8

51. B cumMerpuuHoi Tpexdas3Hoi 1enu JuHeiHblil Tok 2,2 A. PaccuuTaiite (a3Hblil TOK,
€CJIM HArpy3Ka COEAMHEHA «TPEYTOJIBHUKOM.
a)22A; 06)1,27A; B)3,8A; T1)25A.

52.VkaxuTe NOJISIPHOCTh HANPSHKEHUS Ha DMUTTEPE U KOJUIEKTOPE TPaH3UCTOpa TUIIA
n-p-n.
a) IUII0C, IToc;  0) MUHYC, TUTIOC; B) ILJIFOC, MUHYC; I') MUHYC, MUHYC.

53.Kakum 00pa3oM 37€eMEeHThl HHTETPATbHOM MUKPOCXEMbI COETUHAIOT MEXIY CO00i?
a) HANbUJIEHUEM 30JI0THIX WM AIFOMUHUEBBIX JOPOKEK YEPE3 OKHA B MACKE;
0) maiikoil 1a3epHBIM JTy4OM;
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B) TEPMOKOMIIPECCHEN;

') BCEMHU NIEPEYUCICHHBIMH METOIaMHU.

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

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

55. JIBa wucrouHuka umMmeroT oauHakoBble JDJ[C M TOKM, HO pa3Hble BHYTPEHHHE
conportuBieHus. Kakoi n3 uctounnkoB umeeT 6ompiuit KIT1?

a) KIIJ] uCTOYHUKOB paBHBI;

0) UCTOYHHK C MEHBIITUM BHYTPEHHHUM COIPOTHBIICHHEM;

B) UCTOYHUK C OOJBIIUM BHYTPEHHUM COMPOTUBIICHUEM.

56. OmnpenenuTh TOK lg, MOAXOAAIIMNA K Y37y ILENU MOCTOSHHOTO TOKA, €CJIU TOKU B
BeTBiIX: [ =-2 A, L=4A,=6A, L=-4A, =1A.
a) 15 A; 0)5 A; B) -5 A; r)-15 A.

57. Ammmutyna cunycouaanbHoro Hanpsbkenus 100 B, nauansHas ¢aza o= - 60°, yactora
50 I'n. 3anumnTe ypaBHEHUE MTHOBEHHOTO 3HAYEHHSI 3TOTO HAIIPSAKEHUS.

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.CuMmmeTpryHas Harpy3ka coeiMHeHa TpeyroiabHukoM. [Ipu u3mepenun (azHoro Toka
amriepMmeTp nokasain - 10 A. Halanure TOK B IMHEHHOM ITPOBOJE.
a)10A; 6)17,3 A; B) 14,14 A; 1) 20 A.

59. Jlamnibl HaKaJIMBaHMS C HOMUHAIIbHBIM HanpsbkeHrem 220 B BkitouaroT B Tpex(ha3Hyro
ceThb ¢ HanpspkeHueM 220 B. Onpenenuts cxemy COeTMHEHUS JIaMIL.
a) TPEXIPOBOAHOM 3B€3/10H; 0) YETHIPEXIPOBOAHON 3BE€3/101; B) TPEYTOJIBHUKOM.

60. UeM nmpuHIUIIHATIBHO OTJIMYAETCA aBTOTpaHChOpMAaTOphl OT TpaHchopmaTopa?
a) MaJbIiM K03 HUIIMEHTOM TpaHCHOPMAIINH;

0) BO3MOXKHOCTBIO U3MEHEHUS Kodd duireHTa Tpanchopmariy;

B) DJIEKTPUUYECKUM COCTUHEHUEM MEPBUYHON U BTOPUYHOH IETEH.

61. Yto sBisieTcs KaToI0M BaKyyMHOTO (poTodr1eMeHTa?
a) HUKEJIMHOBAs IPOBOJIOKA;

0) MJIeHKa 13 MOJYNPOBOJHUKOBOTO MaTepHaa;

B) TOHKUH CJIOW HIEIOYHO3EMEIBLHOT0 METAIIA.

62. OyHKkIMOHAIBHBIN 0Jl0k DBM mnpenHa3sHaueHHBIN JJ1s1 XpaHEHUs] OCHOBHOTO MacCHBa
nH(pOpMaIUU HA3bIBACTCA:

a) orepaTUBHOE 3aIIOMUHAIOIIEE YCTPONUCTBO; 0) yCTPONCTBO YIPaBICHUS;

B) apu(METUIECKOE YCTPOICTBRO; I') BHEIIHEE 3aIIOMUHAIOIIEE YCTPOUCTBO.

63. Kakoe wn3 npHBEACHHBIX YTBEPXKICHHA HE COOTBETCTBYET MOCIEAOBATEILHOMY
COEIMHEHHIO BETBEW MTPU MOCTOSSHHOM TOKE?
a) TOK BO BCEX AJIEMEHTaX LENU OJTMHAKOB;
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0) HampsDKEHUE Ha 3a)KUMax 1NN paBHO CyMME HaNPsDKEHH Ha BCEX €ro y4acTKax;

B) HaNpsHKEHUE HA BCEX AJIEMEHTax IEMU OJUHAKOBO M PABHO IO BEJIIMYHUHE BXOJIHOMY
HaIpPsHKEHUIO.

64. Tpu pesucropa: Ry = 8 OM, R, =4 Om, Rz = 6 OmM coenrHEHBI MOCJIEI0BATEIBHO U
BKJIFOUEHBI B JICKTPUYECKYIO ceThb. Ecim HampsbkeHue Ha pesuctope Rs paBno 12 B, To
HaIpPsDKEHHUE JIEKTPUUECKON CETH PaBHO:

a) 30 B; 0) 24 B; B) 36 B; r) 16 B.

65. Ilpm mnocnenoBaTebHOM COEAMHEHHUU PE3UCTOPA, KATYIIKU WHAYKTUBHOCTH,
KOHJICHCATOpa OKa3aJIOCh, YTO TOK OIEPEKAECT HANPSHKEHWE Ha HEKOTOpBbIM yroia. Urto
MO>KHO CKa3aTh O XapaKTepe Harpy3Ku?

a) mpeo0aaeT EMKOCTHOE COMPOTUBIICHHUE;

0) mpeobiagaeT HAYKTUBHOE COMPOTUBIICHUE;

B) mpeo0iagaeT akTUBHOE COMPOTHUBIICHUE, @ MHAYKTUBHOE U EMKOCTHOE COMPOTHUBICHUS
PaBHBI.

66. Kak u3MeHUTCS WHIYKTUBHOE COMPOTUBJICHUE C YMEHbIIICHUEM Iepruoaa’?
a) HE U3MEHUTCS; O) YMEHBIIUTCS; B) YBEIUYUTCS.

67.HanpspkeHue Ha 3aKUMax 1EMU ¢ PE3UCTUBHBIM 3JIEMEHTOM U3MEHSIETCS IO 3aKOHY:
u=100 sin(314+30°).Onpenenute 3aKOH U3MEHEHHS TOKa B 11emu, eciii R=20 Om.
a)i=5sin 314 t; 0) 1= 5 sin (314t + 30°);

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

68. JIuneiinbiii TOK paBeH - 2,2 A. Haiinure da3Hblil TOK, €CIM CUMMETPUYHAs HAarpy3ka
COEeIMHEHA «3BE3I0N.
a)2,2A; 0)1,27 A; B) 3,8 A; r) 2,5 A.

69. YKaxuTe NoJSIpHOCTh HAIPSIKEHUS Ha SMUTTEPE U KOJUIEKTOPE TPAH3UCTOpa TUIA

p-n-p.
a) IUIoC, IItoc;  0) MUHYC, TUTIOC; B) TUTIOC, MUHYC; I') MUHYC, MUHYC.

70. ITo kakoMy 3aKOHY MOKHO OINPENEIUTh CUIY, C KOTOPOW MarHUTHOE MOJI€ AEHCTBYET
Ha MPOBOJAHUK C TOKOM?
a) 3akoHy Oma; 0) 3akoHy AMmriepa; B) 3akoHy J[xoyns-Jlenia; r) 3akony Kynona.

71. Kakoe W3 TNpPHUBEAEHHBIX YTBEPKIAECHUW HE COOTBETCTBYET MNAapAJLIEIBHOMY
COEIMHEHHNIO BETBEMN IIPU OCTOSIHHOM TOKE?

a) TOK B MOJBOASIICH 1IEH paBEH CyMMe TOKOB BO BCEX JIEMEHTaX IIEMH;

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

B) HampsDKEHHE HAa BCEX AJIEMEHTaX LENMU OJWHAKOBO M PABHO IO BEJIUYMHE BXOJIHOMY
HaIPSKEHUIO.

72. OmnpenenuTh 0OIIEE COMPOTHUBIECHUE IENH MPU MAPAJICTbHOM COCIUHEHHH 2-X

norpedureneil, conpoTuBieHne KOTopsix mo 100 Om?
a) 200 Om; 6) 50 Om; B) 10 Om; 1) 0,2 OMm.
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73. MomHoCTh ABUTaTENs ITOCTOSHHOrO ToKa 1,5 kBT. Ilone3Hnas MoIIHOCTh, OTaaBacMast
B Harpysky, 1,125 kBrt. Onpenenure KIIJ neurarens.
a)0,8; 06)0,75; B) 0,7; r) 0,85.

74.KaTy1HKa C HWHAYKTHBHOCTBIO L IMOAKIYCHA K HCTOYHHKY CHHYCOUAAJIBHOTIO
HAIIPSKCHUA. Kak u3MeHHuTCS TOK B KaTylIKe, CCJIN YaCTOTa UCTOYHUKA YBCINYUTCA B 3

paza?
a) YMEHBIIUTCA B 3 paza; 0) yBequ4HUTCS B 3pasa;
B) YBEJIIUYUTCSA B 9pas; ') HE U3MEHUTCS

75. OOMOTKH Tpex(a3HOTO TreHepaTopa COSAMHEHBI «3Be3M0i». CKONBKO JIHMHEHHBIX
MPOBOAOB TMOJXOAUT K I'eHepaTopy?
a) 3; 0) 4; B) 2; r) 6.

76.Kakoii pexum paboThl TpaHchopmaTopa IMO3BOJSET OMNPEACTIUTh KOIPHUIIHEHT

Tpanchopmaru?
a) peXUM Harpy3KH; 0) peXHM XOJIOCTOTO XO/a;
B) PEXUM KOPOTKOTO 3aMbIKAHMUS; I') HU OJIUH U3 MEPEYUCICHHBIX.

77. Kak U3MEHHTCS 4aCTOTa BPAILIECHUS MATHUTHOTO TOJIS MPY YBEJIIMUECHHUH Tap MOJIIOCOB
ACUHXPOHHOTO Tpex(ha3HOoro ABUTATENs?
a) YBEJIMUUTCS; 0) YMEHBIIIUTCS; B) OCTaHETCS MPEXKHEH.

78. Kak Ha3bpIBaIOT CpeAHUI CJION y OUIONIPHBIX TPAH3UCTOPOB?
a) CTOK; 0) uctok;  B) 0aza; T') KOJUIEKTOP.

79. B anekTpHuecKyro LieNb MapajuieNbHO BKIKOYEHBI JBA PE3UCTOPA C COMPOTUBIECHUEM
20 Om u 80 Om. Hanpsokenue Ha Bxome 120 B. Onpenenure TOK Ha HEpa3BETBIECHHOM

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

80. B snexktpuyeckoit cxeme JBa PE3UCTUBHBIX AJIEMEHTA COCIUHEHBI MOCIEI0BATENBHO.
Uemy paBHO HampsikeHue Ha Bxoje npu cuie toka 0,1 A, ecom Ry = 100 Om; R, = 200
Om?

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

81. IIpm kakoii cwiie TOKa BBITOJIHEE TEPENaBaTh JJICKTPUYCCKYIO SHEPTHI0 B JIMHHUH
aJIeKTpoTiepeaayd Mpy 3aJaHHOW MOIITHOCTH?
a) MaJloi; 0) OonbIION;  B) Oe3pa3aUdHO.

82. llenmb MEpeMEHHOTO0 TOKAa COACPKUT KATYIIKy WHAYKTHBHOCTH. Kak m3MeHseTcs 1o
(haze TOK 1 HaMpsHKEHUE B ATOU 1enu?

a) TOK OMEpeKaeT HaINpsHKEHUE Ha YroJl 1/2;

0) HampsDKEHUE U TOK COBMAMAIOT 1O (hase;

B) HaAIPsHKEHUE OTEepPEekKaAET TOK Ha yrod /2.

83. Ompeaenute NEPUO CUTHAJIA, €CIIM YacToTa cuHycouaanbHoro Toka 400 I'.
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a) 400 c; 0) 1,4 c; B) 0,0025 c; r) 40 c.
84. B cumMeTrpuuHOil Tpexda3zHoil enu JMHEeWHbI Tok 2,2 A. Paccuuraiite (a3Hblii TOK,

€CJIM Harpy3Ka COeMHEHA «TPEYTOJIBHUKOM)).
a)2,2 A; 0) 1,27 A; B) 3,8 A; r) 2,5 A.

85. OOMoOTKH Tpex(}a3zHOro reHeparopa CoeAMHEHBI «3Be3A0i». CKOIBKO HEUTPaTbHBIX

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

86.B 1moJIeBBIX TpaH3UCTOPaX JEMEHT, OT KOTOPOTO ABMKYTCS 3apsiabl, HA3bIBACTCS:
a) CTOK; 0) HCTOK; B) 3aTBOD; ') KaHaJl C BBICOKOW MTPOBOAMMOCTHIO.

87.Kakoii u3 MpoBOJIOB OAMHAKOBO AUAMETPA M JJIMHBI CUJIbHEE HAarpeBaeTCsl — MEIHBIN
WJIA CTAJIbHOM MPU OJTHOW M TOM K€ Cujie ToKa? Y IeIbHOE COMPOTUBIICHUE MENIH -

1,7 - 10%0m'™M, ctamu - 12 - 10%0m M.

a) ME/IHbIN; 0) ctanpHOM; B) 00a MPOBOJIa HATPEBAIOTCS OJIMHAKOBO;

') HU KaKo# 13 IPOBOJIOB HE HATPEBAETCH.

88.0mpenenuTh 001I€e CONPOTUBJIICHHE IIEMU MPU MNapaIeIbHOM COCIUHEHHH 2-X
noTpeduTeneil, COnpoTUBIeHHE KOTOPHIX o SO Om?
a) 100 Om; 6) 50 Om;  B)250Mm; 1)0,2 Om.

89. VYkaxuTe mnapamMerp NEPEMEHHOIO TOKAa, OT KOTOPOrO0 3aBHCUT HHIYKTHBHOE
CONMPOTHUBJICHUE KATYILIKH.

a) ICUCTBYIOIIIEE 3HAUCHUE TOKA; 0) HauanbHas ¢aza TOKa;

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

90. ITonHas notpebasieMas MOITHOCTh Harpy3ku S= 140 kBA, a akTuBHasi MOIIHOCTh
P= 105 kBt. Onpenenure ko3 PUIIMEHT HATPY3KH.
a) cos o=0,75; ©06)cos =0,35;B)cos p=0,55; T1)cos ¢=0,9.

91. UYacrora BpamieHUss MarHMUTHOTO TOJISI acMHXpoHHOro aBurartens 1200 oO/muH.

Yactora Bpanienust poropal 150 o6/mMun. OnipeaenuTb CKOJIbXKEHUE.
a) 40; 0) 0.4; B) 4; r) 0,04.

92. Ynpasisiemble BBITPSIMUTETN BBIMOJIHAIOTCS Ha 0ase:
a) 1MoAOB; 0) MOJEBBIX TPAH3UCTOPOB; B) OUMOJISIPHBIX TPAH3UCTOPOB; T') TUPUCTOPOB.

93. B D2iexkTpuyecKyr LeNnb IOCIEA0OBATENbHO BKIKOYEHBI JBa pE3UCTOpA C
conpotuBiieHueM 10 Om u 50 Om. Hanpsixkenue na Bxoxe 120 B. Omnpenenute TOK B
LICTIH.

a)0,5A; 0)2A; B)144A; 1r4A.

94. Dnextpuueckoe conpotuBieHue yeaoredeckoro tena 3000 Om. Kakoi TOk mpoxXoauT
4yepe3 HEero, €CJIM YEJIOBEK HaXOAuTCs o1 HanpsbkeHueM 380 B?
a) 190 MA;  0) 127 MA; B) 20 MA; r) 7,9 MA.
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95. Llenb mEpEeMEHHOTO TOKa COJEPKUT pe3ucTop M Karymky. Kak m3menserca mo Qasze
TOK U HalpsDKEHUE B 3TOW Lenu?

a) TOK OTepekaeT HapsHKEHUE,

0) HanpsHKEHUE U TOK COBMAAAlOT 1o (ase;

B) HANPSDKCHHUE OTICPEkKACT TOK.

96. Kak u3MeHUTCS MEpHUO]] CHHYCOUAAIBHOIO CUTHAJIA TMPU YMEHBIICHUU YacTOThI B 3
paza?

a) Mepuoj He U3MEHUTCS; 0) nepuoj yBeIu4HuTCs B 3 pasa;

B) MIEpUOJ] YMEHBIIUTCA B 3 pasza; TI) MEepuoJ YBEJIUUUTCS B 9 pas.

97. CumMmeTpuyHasi Harpy3ka COEJAMHEHA «TPEYrodbHUKOM». JIMHEIHOEe HaIpsKEeHHEe
paBHo 220B. Haligute dazHoe HanpsHKeHHE.
a)l127 B; 0)220B; B)380B.

98. Jluneinblii Toxk paBeH - 2,2 A. PaccuumraiiTe (asHbIl TOK, €ClM CHUMMETpUYHAs
Harpy3ka COeIMHEHa «3BE310i».
a)2,2 A; 0) 1,27 A; B)3,8A; 1)2,5A.

99. V cunoBoro ogHodazHoOro TpaHchopMaTropa HOMHUHAIBLHOE HAINpPSHKEHHWE Ha BXOJIE
5000 B, nHa Boixojzie 200 B. Onpenenuts koadpuiiueHT Tpanchopmanuu.
a) 25; 0) 0,04; B) 4; r) 250.

100. 111 BEIIpSIMIIEHUS IEPEMEHHOTO HAIIPSKEHUS] TPUMEHSIOT:
a) oHO(a3HbIE BBIIPSIMUTENN; 0) MHOTO(a3HbIE BEIIPSIMUTEINH;
B) MOCTOBBI€ BBIITPSIMUTEIH; I') BCE MEPEUUCIICHHBIE.

101. Kakolii W3 MpoOBOJOB OJAMHAKOBOW JIMHBI M3 OJHOTO M TOTO K€ Marepuayia, HO
pa3HOro AMaMEeTpa, MEHbIIIE HArPEBAETCS MPU OJTHOM U TOM K€ TOKE?

a) o0a MpoBoja HArPEBaIOTCS OJMHAKOBO;

0) MpoBOJI C OOJBIIUM THAMETPOM;

B) MIPOBOJ] C MEHBIIIUM JIHAMETPOM.

102. JIBa pesucropa: R;= 10 Om, R, =5 OM coearHeHBI TOCAE0BATEIHLHO U BKJIFOUYEHBI B
ANEKTPUUYECKYIO ceTh. Ecnu Hanpspkenue Ha pesuctope R, paBHo 10 B, To HanpsikeHune
BJIEKTPUYECKON CETU PABHO:

a) 30 B; 0)24B; B)36B; r) 16 B.

103. B 351eKTpHUYECKYIO LIETh NapAJLIEIbHO BKIIFOUEHBI JIBA PE3UCTOPA C CONMPOTUBICHUEM
20 Om u 240 Om. Hanpspxkenue Ha Bxoze 120 B. Onpenenure TOk B KaKA0M PE3UCTOPE.
a)6 Au2A; 0)0,17Au05A; BO6AuU0SA; 1) 0,17Au2A.

104. Ilpm mnocnenoBaTeapHOM COEIMHEHHH PE3UCTOpa, KaTyIIKH HHIYKTHUBHOCTH,
KOHJIEHCAaTOpa OKa3aJioCh, YTO TOK OTCTAET OT HAIPSDKEHUS Ha HEKOTOPbIA yroi. Yro
MOKHO CKa3aTh O XapaKTepe Harpy3Ku?

a) mpeo0aaeT EMKOCTHOE COMPOTUBIICHHUE;

0) mpeobiagaeT HAYKTUBHOE COMPOTUBIICHUE;
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B) npeo0jasaeT akTUBHOE COMPOTHUBIICHUE, @ HHAYKTUBHOE U EMKOCTHOE CONPOTHUBICHUS
PaBHBI.

105. VYkaxwure mapamMeTp INICPpEMCHHOI0O TOKAa, OT KOTOPOro 3aBHCUT CMKOCTHOC

COTIPOTHUBIICHUE.
a) JICMCTBYIOIIICE 3HAUCHUE HAPSHKCHUS, 0) HavanbHas (aza TOKa;
B) 4ACTOTa MIEPEMEHHOTO TOKA; ') MAKCUMaJILHOE 3HAYEHUE TOKA.

106. B TpexdaszHyro ceThb ¢ JUHEHHBIM HanpspkeHueM 220 B BkimrouaroT TpexdasHbIi
JIBUTATENb, KaXxKaasi u3 00OMOTOK KOTOoporo paccuntana Ha 127 B. Kak crnenyer coeuHUTD
0OMOTKU JBUTATENSA?

a) «TPEYTrOJIbHUKOM; 0) «3Be31011»;

B) JIBUTaTEJIb HEJIb35 BKJIIOUATh B 3Ty CE€Th; TI') MOKHO TPEYTOJbHUKOM, MOXKHO 3BE3/0M.

107.Ykaxure NOJAPHOCTH HANPSKEHHUS HA DMUTTEPE U KOJUIEKTOPE TPAH3UCTOpa THUIA N-

p-n.
a) IUIIoC, IItoc;  0) MUHYC, IUTIOC; B) IUTIOC, MUHYC; I') MUHYC, MUHYC.

108. B snekTpuyecKoil CETM MOCTOSIHHOTO TOKa HAIpsSKEHHE Ha 3aKMMaX HCTOYHUKA
anektposHeprun 35 B. Hampsbkenune Ha 3axkumax mnotpeoutens 34 B. Omnpenenutb

MTOTEPIO0 HATIPSIHKCHUS.
a) 1 %; 0) 2 %,; B) 3 %; r) 4 %.

109. B »3aekTpuyecKyr ILENb IOCIEAOBATEIbHO BKIIOYEHBI TPHU PE3UCTOpPA C
conpotuBieHueM 10 Om, 120 Om u 110 Om. Hanpsixenne Ha Bxoae 120 B. Onpenenute

TOK B LICTIH.
a)40A; 6)1A; B)0SA; r1)2A.

110. Cxema COCTOUT U3 OJHOTO PE3UCTUBHOIO JJIEMEHTA € CONpoTUBIeHHEM R =55 Owm.
Hampsioxkenue Ha e€ 3axkumax u= 220 sin 628t. Onpenenure moka3zaHus aMIiepMeTpa H

BOJIBTMETA.
a)I =4 A, U=220B; 6)1=2,8 A, U=156B;
B)1=2,8 A, U=220 B; rni=4A, U=156B.

111. Konnencarop emkocTbio C MOAKIIOYEH K UCTOYHUKY CHHYCOMJAIBHOIO TOKa. Kak
M3MEHUTCS TOK B KOHAEHCATOpE, €CJIM YaCTOTy CHHYCOUJIAJBbHOTO TOKA YMEHBIIUTH B 2

paza?
a) YMEHBIIUTCA B 2 pasa; 0) yBenuuuTcs B 2 pasa;
B) yBEJIMUUTCA B 4 pasa; ') OCTAHETCSl HEU3MEHHOM.

112. JlamMnbl HakanuBaHWS C HOMHMHAJIBHBIM HampspkeHueM 127 B Bkimrowaror B
Tpexda3nyto ceTh ¢ HanpsikeHueM 127 B. Onpeaenuts cxemMy COeTMHEHUS JaMIL.
a) TPEXIPOBOIHOM 3BE3/10H; 0) YETHIPEXTPOBOAHOM 3BE3/I0i; B) TPEYTrOJIHHUKOM.

113. B cummeTpuyHOi TpexdazHoii 1enu JuHeHbIi Tok 7 A. Paccuuraiite ¢a3Hblil TOK,

€CJIM Harpy3Ka COeAMHEHA «TPEYTOJIbHUKOM.
a) 12,11 A; ©6)4,05A; B)3,8A; 1)496A.
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114. TTo kakoMy 3aKOHY MOXHO OIPEIEIUThH CUILY B3aUMOJIECUCTBUS 3apsA0B?
a) 3akony Oma; 0) 3akoHy Amrmepa; B) 3akony J[xoyns-Jlenna; r) 3akony KynoHa.

115. MoIHOCTh JABHUTATENs IOCTOSIHHOTO Toka 2,6 kBt. Iloje3Has MOIIHOCTB,
oTAaBaeMas B Harpy3ky, 2,2 kBt. Onpenenute KII/ nBurarens.
a) 0,8; 0) 0,74; B) 0,7; r) 0,84.

116. Kakx wu3meHurcss caBur ¢a3 Mexay HanpsHKEHHeM M TOKOM Ha  KaTyllke
UHAYKTUBHOCTH, eciii 00a e€ mapametpa (R u X)) oqHOBpeMeHHO yBean4arcs B Tpu pa3a’?
a) YMEHBILIUTCA B TPH pasa; 0) yBeIMYHUTCS B TPH pasa;

B) YMEHBIINUTCS B AECBATH pa3;  I') HE U3MEHUTCS.

117. Kak u3MeHHUTCS NMEpHOJ CHHYCOWIAJIbHOIO CUTHAJIA IPU YMEHBIIEHUHU YaCTOTHI B 2
paza?

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

B) IIEpUOJI YMEHBILIUTCS B 2 pa3a; I) IEpUO]l yBEIUYUTCS B 4 pasa.

118.CummeTpryHasi Harpy3Ka coeuHeHa TpeyrojibHuKoM. [Ipu n3mepenun paznoro Toka
amriepmeTp nokaszan -20 A. Haiinure TOK B TMHEHHOM MIPOBOAE?
a)l10A; ©0)11,6 A; B)34,6 A; T1)20A.

119. OO6MoTKM Tpex(a3HOro TeHepaTopa COEAUHEHBl «TPEYroJbHUKOM». CKOJIBKO
HEUTPAJIbHBIX TPOBOJOB NOAXOAUT K reHepaTopy?
a) 3; 0) 4; B) 2; r) 0.

120. Kakolii u3 mpoBOJOB OAMHAKOBOTO CEUECHHUSI M3 OJTHOTO M TOTO K€ MaTepuayia, HO
pa3HOM JIJIMHBI, MEHBIIIE HATPEBAETCS MTPU OJJHOM U TOM KE TOKE?

a) o0a MpoBojia HArPEBAIOTCSl OJAMHAKOBO;

0) MpoBOJI OOJIBIIICH JITTUHBI;

B) MMPOBOJ] MEHBIIICH JIJTUHEI.

121.0npenenuts oOliee CONPOTHBJICHUE IIENU TPH IMapaUICIbHOM COCIUHEHUH 2-X
noTpeduTeneit, conpoTuBieHre KoTopsix mo 200 Om?

a) 200 Om; 6) 50 Om; B) 400 Om; 1) 100 OMm.

122. Ilenb mEpeMEHHOIO TOKA COJEPHKUT JaMIly HaKaIMBaHWUS M KoHAeHcarop. Kak
U3MEHsIeTCs 0 Pa3e TOK U HANpsHKEHHUE B 3TOM 1enu?

a) TOK ONEPEKAET HAIIPSKEHUE;

0) HampsKEHUE U TOK COBMAAAIOT Mo (ase;

B) HaIpsDKEHHUE OIepekaeT TOK.

123. Kongencarop emMkocThio C MOAKIIOYEH K UCTOYHUKY CHHYCOMJAIBHOrO TOKa. Kak
M3MEHUTCS TOK B KOHJIEHCATOpE, €CIIM YacTOTy CHHYCOMIAIBHOTO TOKAa YMEHBIIUTH B 4
pasa.

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

B) yBenHuuTCA B 16 pas; I') OCTAHETCSI HEU3MEHHOM.
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124. HanpsbxkeHue Ha 3aKuMax LENU C PE3UCTUBHBIM AJIEMEHTOM U3MEHSIETCS 10 3aKOHY:
u =200 sin(314+45°). Onpenenure 3aKOH U3MEHEHUS TOKa B 11emnu, ecii R = 50 Owm.
a)i=4sin 314 t; 0) i= 4sin (314t + 45°);

B) 1=2,86 sin (314t +45°); 1)1=2,86sin 314t.

125. Jluneinbiii TOK paBeH - 3 A. Paccuuraiite ¢a3HbIi TOK, €ClId CHUMMETpPHUYHAS
Harpy3Kka COeJIMHEHa «3BE3101».

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

126.11o0 mpOBOJIOYHON CHIUPAIIH, COMTPOTUBIEHNE KOTOPOUM B HarpetoM coctosiHuu 20 Owm,
TeyeT ToK - 0,5 A. Kakoe KOJM4eCcTBO TEIIOTHI BBIACIUT CIIUPAIIb 38 4 MUHYTHI?

a) 20 Jx;  0) 2,4 x/lx; B) 1,2 k/x.

127. B 31eKTpUYECKYIO LIeNb MapaiIeIbHO BKIKOYEHBI JBA PE3UCTOPA C CONPOTUBIIEHUEM
10 Om u 50 Om. Hanpsokenue Ha Bxoge 120 B. Onpenenure TOK Ha HEPa3BETBICHHOM

y4JacTKe.
a) 28A;  0)2A; B) 144 A; 1) 0,5A.

128. AmmiuTtyna cuHycounaiabHoro Hampspbkenus 220 B, nawanbHas daza  ¢@o= - 30°,
gactoTa 50 ['. 3anummTe ypaBHEHHE MTHOBEHHOTO 3HAYEHUS STOTO HAIIPSKECHHUSI.

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

B) u=220sin (341t-30°); 1) u=220 cos (314t + 30°).

129. Kak n3mMeHHTCSI MHAYKTUBHOE CONPOTUBIICHUE C YMEHBIIIEHUEM YaCTOTHI?
a) HE U3MEHUTCSA; O) YMEHBIIUTCS; B) YBEIUUHUTCS.

130. B cummeTpuuHoi TpexdaszHoi nenu JuHerHbd Tok 4 A. Paccuutaiite dha3Hblil TOK,
€CJIM Harpy3Ka COEIMHEHA «TPEYTOJIbHUKOMY.
a)4 A; 0) 6,92 A; B) 2,83 A; r) 2,31 A.

131. YacroTta BpalieHHss MarHUTHOTO TOJS aCHUHXPOHHOTO naurarens 1250 o6/mwuH.

Yacrtora Bpamienus poropa 1200 06/muH. OnipenenuTsh CKOJIbKEHUE.
a) 40; 0) 0.4; B) 4; r) 0,04.

132. V cunoBoro oanodazHoro TpancpopMaropa HOMUHAIBLHOE HANpPSDKEHHE HAa BXOJE
4000 B, na Beixozae 200 B. Onpenenutb k03 PuipeHT TpancGopManuu.
a) 20; 0) 0,05; B) 5; r) 200.

133. MomHocTh ABMTaTeias MNocTossHHOro Toka 1,65 kBrt. Ilone3Has MOIIHOCTB,
oTaaBaemMas B Harpy3ky, 1,25 kBt. Onpenenure KIIJ[ nBuraresns.
a) 0,8; 0) 0,76; B) 0,6; r) 0,83.

134. Tpu pesuctopa: R;=50M, R,=50M, R3=100M coenuHeHbl MOCJIEAOBATEIBHO U
BKJIIOYEHBI B JJIEKTPUYECKYIO ceTh. Ecnu Hampsbkenuwe Ha pesuctope R; paBro 10B, to

HANPSDKEHUE AJIEKTPUIECKON CETH PaBHO:
a) 10 B; 0) 20 B; B) 30 B; r) 40 B.
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135. Tlpu mnocnemoBaTenTbHOM COCIWHEHUHM PE3UCTOPA, KATYIIKHM WHIYKTUBHOCTH,
KOHJICHCATOpa OKa3aJoCh, YTO TOK COBMAJaeT Mo ¢a3e ¢ HampsokeHueM. YTO MOXKHO
CKa3aTh O XapakTepe Harpy3Ku?

a) Mpeo0IaJaeT eMKOCTHOE CONIPOTHUBIICHHUE;

0) npeob1agacT MHAYKTUBHOE CONPOTUBIICHHUE;

B) mpeo0iaiaeT aKkTHBHOE COMPOTUBIICHUE, & MHIYKTUBHOE U €MKOCTHOE COMPOTHUBIICHHUSI
PaBHBL.

136.Karymka ¢ WMHAYKTUBHOCTHIO L MOAKIIOYEHA K HCTOYHHKY CHHYCOMJIAJbHOTO
HanpspkeHusl. Kak M3MEHUTCS TOK B KaTyIIKe, €CJIM YacTOTa UCTOYHUKA YBEJIMYHUTCS B 4

paza?
a) yMEHbIIUTCA B 4 pasa; 0) yBenuuuTcs B 4 pasa;
B) yBenMuuTCs B 16 pas; ') HE U3MEHUTCS

137. Onpenenure nepuo CUrHaia, €CiIu 4acToTa cuHycouaanbHoro toka 200 I'm.
a) 200 c; 0)1c; B) 0.005 c; r) 20 c.

138. Jluneinbiii Toxk paBeH - 5 A. PaccuuraiiTe ¢a3Hblii TOK, €CIU CHUMMETpUYHAsS

Harpy3ka COeIMHEHa «3BE3701.
a)2,89 A; 0)8,65A; B) 3,54 A; r)5A.

139. B noneBsIX TpaH3UCTOPAX JIEMEHT, K KOTOPOMY JIBUXKYTCS 3apsAJibl, HA3bIBACTCH:
a) CTOK; 0) UCTOK; B) 3aTBOD; I') KaHaJl C BBICOKOI POBOAMMOCTHIO.

140. OnpenenuTth COMPOTUBIICHUE JaMITbl HAKAJIMBAHUS, €CJIM HA HEW HanmucaHo S50 BT u
220 B
a) 597 Owm; 0) 759 Owm; B) 975 Owm; r) 968 Owm.

141. Onpenenuth 0O0IEEe COMPOTHUBICHUE IENH MPH IapauIeIbHOM COCIUHEHHH 2-X

noTpeduTenel, conpoTuBieHne KoTopsix mo 40 Om?
a) 20 Owm; 6) 80 Owm; B) 10 Om; r) 4 Om.

142. Tlonnas moTpebisiemasi MOITHOCT Harpy3ku S= 180 kBA, a akTuBHast MOIITHOCTh
P= 150 kBt. Onpenenure ko3 PUIMEHT HATPY3KH.
a) cos ¢=0,75; 0) cos ¢ =0,38; B)cos ¢ =0,57; r1)cos ¢=0,83.

143. Kak wu3meHutTcs cABUTr (a3 MexaAy HanpsDKeHMEM M TOKOM Ha  KaTyllke
MHIYKTUBHOCTH, eciii 00a e€ nmapamerpa (R u X;) omHoBpemeHnHo yBenuyarcs B 4 paza?

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

B) YMEHBIINUTCS B 2 pa3a; T) HE U3MEHUTCS.

145. CumMmeTrpuyHas Harpy3ka CoOeIMHEHa «3Be3/101». JInNHeitHOe HanpsiKEHUE PAaBHO

220 B. Haiigute da3Hoe HampsiKEHUE.
a) 127 B; 0) 220 B; B) 380 B.

146. Yactora BpamieHUs] MarHUTHOTO TMOJsl acuHXpoHHoro nsuratens 900 o6/muH.
Yacrtora Bpamienus poropa 850 o6/muH. OnpenennTh CKOJIbKEHUE.
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a) 55; 0) 0,55; B) 5,5; r) 0,056.

147. 3meputenbHbIil TpaHchopMaToOp TOKa UMEeT OOMOTKHU ¢ 4ucioM BUTKOB 20 u 120.

Onpenenutsb ero KodGPUIUEeHT TpaHcHopMaluu.
a) 60; 0) 0,17, B) 140; r) 100.

148. Onpenenuts TOK Is, moAXOANIUNA K Y31y IE€NMH MOCTOSHHOTO TOKa, €CJIM TOKH B
BeTBax: I1=-4A, L=2A, =6A1,=-5A.

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

149. B s5ekTpuYeCcKyIo 1elb NapajuieIbHO BKIIIOYEHBI JBa PE3UCTOpPA C COMPOTUBICHUEM

25 Om u 40 Om. Hanpsixenue Ha Bxojae 200 B. Onpenenure TOK B KaKJI0M PE3UCTOPE.
a)8Aun02A; ©06)8AusSA; B)O0,125Au02A; 1) 0,125AuS5A.

150.KakoBO cOOTHOIIEHHE MEXAYy (a3HBIMU U JIMHEHHBIMU HANPSKEHUSAMH TPU
COCIMHEHUHU MOTPEOUTENEH AIEKTPOIHEPTUH «3BE3A0M».
a)U,=Ugp; 06)U,=Uy/1,73; B) Uy =0,578U,.

151. CummeTpudHasi Harpy3ka COEIMHEHA «TpeyroibHUKOM». [Ipu u3MepeHuu ¢azHoro
TOKa aMmriepMeTp nokaszai - 8§ A. Uemy Oyzier paBeH TOK B JUHEHHOM MpoBojie?
a) 4,62 A; 0) 13,84 A; B)8 A; 1) 11,28 A.

152. K kakol cTeneHn MHTErPallii OTHOCATCS MHTErPAIbHBIE MUKPOCXEMBI, COJEPKAIIUE
80 JIOTMYECKUX IIEMEHTOB?
a) Mmasioli;  0) cpeaHel; B) BBICOKOIf; ') CBEpPXBBICOKOM.

153. Tlo xakoMy 3aKOHYy MOKHO OIPEAECIUTh CUIY, C KOTOPOM MAarHWTHOE IOJIE
JNENUCTBYET HA MPOBOJHUK C TOKOM?
a) 3akony Oma; 0) 3akoHy Ammnepa; B) 3akoHy J[xoyns-Jlenia; r) 3akony Kynona.

154. B snekTpuyeckoil cxeme JIBa pe3UCTUBHBIX 3JIEMEHTA COECIUHEHBI MOCIEA0BATEIbHO.
Uemy paBHO HampsikeHUE Ha Bxoje mpu cuie Toka 0,2 A, ecmu Ry = 150 Om; R, = 120
Om?

a) 40 B; 0) 1350 B; B) 10 B; r) 54 B.

155. Cxema cOCTOUT U3 OJJHOTO PE3UCTUBHOTO JIEMEHTA C conpoTuBieHueM R =220 Owm.
Hanpspokenue Ha e€ 3axxkumax u = 110 sin314t. Onpexnenure mokasaHus amiepMerpa u
BOJIBTMETPA.

a) I=05A, U=110B; 06) 1=0,35 A, U=78 B;

B) [=0,35 A, U=110 B; r) 1=05A, U=78B.

156. CummeTpruuHas Harpy3ka COEIMHEHA «TPEYTrOJIbHUKOMY. JIMHEHHOE HaNpsKeHUE

paBuo 380 B. Haiinute ¢daznoe HanpspKeHHE.
a) 127 B; 0)220 B; B)380 B.

157. B oneKkTpuyeckyro Lenb IOCIEI0BAaTEIbHO BKIIOYEHBI JBa pE3UCTOpa C
conpotuBiaeHueM 10 Om u 50 Om. Hampsokenue Ha Bxoae 120 B. Ompepenure TOk B
LCIIN.
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a)0,5A; 6)2A; B)144A; T1)4A.

158. Dnektpuueckoe comnpotuBieHue uenoBeueckoro tena 3000 Om. Kakoi Tok
IPOXOJIUT Yepe3 HETO0, €CIIM YEIOBEK HAXOUTCS o1 HarpsikeHuem 127 B?
a) 19 MA; 0) 42 MA; B) 23,6 MA; r) 50 MA.

159. Llenp nmepeMeHHOro TOKa coAepkHUT pesuctop. Kak m3mensercs no ¢asze TOK U
HanpsKEHUE B 3TOH uenu?

a) TOK OIepeKaeT HANpsHKEHUE Ha yroJl m/2;

0) HampsDKEHUE U TOK COBMAMAIOT MO (ase;

B) HaNpsDKEHUE ONEPeKaeT TOK Ha yrod 1/2.

160. Kak u3MeHUTCSI €MKOCTHOE CONPOTUBJICHUE C YBEIMYEHUEM YaCTOTHI B 5 pa3?
a) HE UBMEHUTCS, 0) YMEHBIIIUTCS B 5 pas;
B) YBEJIMUUTCA B 5 pa3;  TI') yMEHbLIUTCSA B 25 pas.

161. CummeTpuuHasi Harpy3ka COEIMHEHA «TPEYrOJIbHUKOMY. JIMHEHHOE HaNpsKeHUE
paBHo 220 B. Haitnure ga3znoe HanpspokeHue?
a) 127B; 6)220B; B)380B.

162. YacroTta BpallleHHs] MarHUTHOTO MOJsi acuHXpoHHoro asuratens 1300 o6/MuH.
YacroTa BpamieHus potopa 1250 o6/muH. OnipeAenuTh CKOJIbXEHUE.

a) 40; 0) 0,38; B) 4; r) 0,038.

163.Kakoi u3 npoBOAOB OAMHAKOBO JMAMETPA U JJIMHBI MEHBIIE HAIPEBAETCS — MEIHBIN
WJIA CTaJIbHOM MPHU OJTHOW M TOM K€ Cujie ToKa? Y IeIbHOE CONPOTUBICHUE MEIH -

1,7 - 10%0m'™M, ctamu - 12 - 10%0m-Mm.

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

') HU KaKoil U3 MPOBOJAOB HE HArPEBAETCS.

164. B 351eKTprUYECKYIO LIeNh NapaJIeIbHO BKIIFOUEHBI JIBA PE3UCTOPA C CONMPOTUBICHHUEM
20 Om u 50 Om. Hanpsokxenue Ha Bxone 140 B. Onpenenure TOK Ha HEpa3BETBICHHOM

y4acTKe.
a)4A;  6)2A; B)9SA; 1) 20A.

165. Onpenenuts CONMPOTUBICHUE JJaMIIbl HAKAJIMBAHUS , €CJIM HA HeW HanucaHo 25 BT u
220 B
a) 1936 Owm; 6) 0,11 Om;  B) 19,36 Owm; r) 11000m.

166. ¥ cunoBoro ojgHodazHoro tpanchopmaTopa HOMHUHAIBLHOE HAIPSOKEHHE Ha BXOJE
4000 B, na Beixoze 220 B. Onpenenuts ko3dpuitmeHT Tpanchopmarim.
a) 180; 0) 0,055; B) 18; r)5,5.

167. K xkakoii CTeeHn UHTErpaluy OTHOCSTCS MHTErPAJIbHbIE MUKPOCXEMBI, COAEPKALIUE
1200 nornyeckux 3eMeHToB?
a) MaJoi; 0) cpenHei; B) BBICOKOI; ') CBEPXBBICOKOIA.
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168. CKOJBKO IMIECTUBOIBTOBBIX JIAMIIOUEK HEOOXOIUMO B3SITh JJISI €IOYHOM THPISH/BI,
ecnu Hanpsbkenue cetn 127 B?
a) 37 mr.; 0) 21 mwt.; B) 42 1mT.; r) 11 mr.

169.0npenenuts oO0lee CONMPOTUBJICHUE IENU MPH MapaJIeIbHOM COCAMHEHUU 2-X
noTpeOuTeNeH, CONPOTUBIIEHHE KOTOPHIX 1O 250 OMm?
a) 12,50M;  0) 250 Owm; B) 125 0Om; 1) 25 Om.

Peniute 3agaun

1. K tpexdaznoii cetn ¢ nuHeiHbM HanpsbkeHneMm 220 B moaxiroueHa cuMMeETpUYHAs
Harpy3ka, akTUBHOE COIIPOTUBJICHHE KOTOPOil B Kaxk10i aze 150 OM, a UHIYKTUBHOE

110 Owm. Haiigure ¢da3Hple TOKM | HampsHDKEHHE TMPH  BKIIOYEHWHM HArpy3Kd
«TPEYrOJIbBHUKOM»?

2. Yemy paBHO oOiee compotuBieHue mend u3 10 mocienoBaTebHO COEAUHEHHBIX
PE3UCTOPOB, €CIIM COMPOTHUBIICHHUE KaKJI0T0 M3 HUX Ha 25 OM Oosiblie mpeablIylero, a
conporuBieHue nepporo pesuctopa R;=400 Om? Halinute HanpsskeHHE Ha MSATOM
pesucrope Rs , ecnu Hanpspbkenue nutanus menu 220 B.

3. K tpexdaznoit cetu ¢ nauHeitHbIM HamnpsbkeHueM 380 B monkiroueHa cuMMeTpudHas
Harpyska, akTUBHOE COIIPOTUBJIEHHE KOTOPOHl B Kax 101 (aze 240 OM, a eMKOCTHOE

80 Om. HaiiT a3zHble TOKU U HaIlpsHKEHHUE MTPU BKIIFOUEHUN HArpy3KU «3BE3110i» 7

4. CuHycOMAQJIbHO M3MEHAIOIIMECS HAIpPSOKEHUS MPEICTaBIEHBl  CIEAYIOIIUMU
BoipaxkeHusiMu  1;=100sin(314t+30°),u,=200sin(314t+60°). Omnpenenure MNpu MOMOIIU
BEKTOPHOI AMarpamMMsbl o011ee HanpsKeHue (AecTByolIee 3HaYeHHE).

5. HaitguTe BbIpaX€HHUE JII MTHOBEHHOI'O 3HAYECHHUS TOKA B LENU C KOHIAECHCATOPOM
eMKOCThI0O C=1 MK®, KOTOpBII MOAKIIOYEH K UCTOYHUKY ITEPEMEHHOTO HampshkeHus 220
B, gactoroii 100 I'11.

6. Kakast MOIIHOCTh PacXoOJyeTcsl B COCAMHUTENBbHBIX MPOBOJAX, €CIM HANpPSIKEHUE Ha
Harpy3ke 80 B, a Tok B nenu 40 MA? Dnekrpuueckas LENb NOJKIOYEHA K HICTOUHHUKY C
OJ1C E =100 B 1 BHyTpE€HHUM COMPOTUBIEHUEM Ty= 50 OM.

7. K tpexdazHoit cetu ¢ IMHEHHBIM HampsbkeHueM 127 B monkirodyeHa cuMMeTpudHas
Harpy3ka, akTUBHOE COTIPOTUBIIEHUE KOTOpO# B Kaxkaout (aze 110 Om, a ”HIYKTUBHOE

60 Owm. Haiigute ¢da3npie TOKM W HampsDKEHHE TMPU  BKIIOYEHUM HArpy3Ku
«TPEyTOJIBHUKOM»?

8. Uemy paBHO oOlIee COMPOTUBIEHUE LEMU K3 8§ TMOCIEAOBATENbHO COECIUHEHHbBIX
PE3UCTOPOB, €CJIM CONMPOTUBICHUE KaXI0ro U3 HUX Ha 50 OM Oouibliie MpeabIIyIIero, a
conpoTuBiieHUuEe mepBoro pesucropa R;=200 Om? HailTu HamnpspkeHHE Ha BOCBMOM
pesucrtope Rg , ecnin Hanpsbkenue nutanud nenu 220 B.

9. K tpexdaznoit cetn ¢ auHeilHbIM HampsbkeHueM 220 B monkitodueHa cMMMeETpuYHas
Harpy3ka, akTUBHOE COMPOTHUBIIEHUE KOTOPOil B Kax o (aze 180 Om, a eMKkOCTHOE

150 Om. Haiitu ¢azHble TOKM U HApsHKEHHUE NMPU BKIIFOYEHUH HArpy3KU «3Be310i»?
10.CunyconaaibHO U3MEHSIOIUECS TOKM IPEICTABIIEHBI CIEIYOIIMMHU BbIPAKEHUAMHU
1;=0,5sin(314t+45°), 1,=0,8sin(314t+90°). Omnpenenute mnpU TOMOIIA BEKTOPHOU
JayarpamMMbl OOIIUNA TOK (IEUCTBYIOIIEE 3HAUCHUE).

11. Halinute BbIpa)keHUE Ji1 MTHOBEHHOIO 3HAYEHUSI TOKAa B LEMNH C KaTYyIIKON
MHAYKTUBHOCTBIO L= 0,4 ['H, KkOoTOpas MNOAKIIOYEHA K HMCTOYHHUKY I[EPEMEHHOIO
Hanpspkenus 220 B, wacroroit 50 I'w.
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12. Kakass MOIIHOCTb PacXoyeTcsl B COEIMHUTENbHBIX MPOBOJAX, €CJIA HANPSHKEHUE Ha
Harpy3ke 180 B, a Tok B nenu 50 MA? Dnektpudeckas Lenb MNOAKIIOYEHA K HCTOYHHUKY C
OJIC E=200B 1 BHyTpEHHUM CONPOTUBJICHUEM Ty = 40 OMm.

13. K tpexdasznoit cetn ¢ auHelHbpIM HanpsbkeHuem 380 B moakiroueHa cuMMmeTpudHas
Harpy3ka, aKTUBHOE COMNPOTHUBIIEHUE KOTOpoll B Kaxmaoi ¢aze 250 OmM, a eMKOCTHOE
100 Om. Haiigute (a3Hple TOKM U HaOpsDKEHHE TMPU  BKIIOYEHUH HArpy3Ku
«TPEYrOJIbBHUKOM»?

14. Yemy paBHO oOlllee COMpOTUBIEHUE Ilenu U3 14 mocienoBaTeabHO COEAMHEHHBIX
PE3UCTOPOB, €CJIM CONMPOTHUBICHUE KaXA0ro M3 HuX Ha 30 Om Oosblie MpeabiayIero, a
conpotuBieHue nepBoro pesucropa R;=300 Om? Haiinutre HanpspkeHUE Ha JIECSITOM
pesucrope Rjo , ecnu Hanpsbkenue nutanus uenu 220 B.

15. K tpexdaszHoii cetu ¢ nuHelHbIM HanpsbkeHueMm 220 B moaximioueHa cuMMeTpuyHast
Harpys3ka, akTUBHOE COINPOTHUBJICHHE KOTOpol B kaxkmoil ¢aze 180 Om, a emkocTHOE
60 OM. HaiiTu (ha3Hble TOKM U HANIPSHKEHUE MPU BKIOYEHUU HArPy3KH «3BE310M»?

16. CunyconganbHO M3MEHSIIOUIMECS HAIpPSOKEHUS IPEJCTABIEHBI  CIEIYIOUUMU
BeIpakeHUs MU U; = 150sin(314t + 45°), uy = 250sin(314t + 90°). Onpenenure npu
MOMOUIY BEKTOPHOM JuarpamMmbl oOliee HalpsbKeHHue (AeHCTBYIOIIee 3HAaUECHUE).

17. Haitnute BbIpak€HUE IS MTHOBEHHOI'O 3HAYEHHUSI TOKA B LIEMH C KOHJEHCATOPOM
eMKOCThI0 C=2 MK®, KOTOpBII MNOJKIIOUEH K UCTOUYHHUKY EPEMEHHOIO HanpsukeHus 220
B, gactoroii 50 I'.

18. Kakass MOIITHOCTh pacxoJyeTcs B COCAMHUTEIBHBIX MPOBOJAX, €CIM HAIPSIKEHUE Ha
Harpyske 225 B, a Tok B nenu 20 MA? DnekTpudeckas Lelb NOAKIIOUYEHA K UCTOYHUKY C
OJ1C E =250B u BHYTpEHHHUM COIIPOTUBIIEHUEM Tpy= 50 OM.

19. K Ttpexdasnoii cetu ¢ nuHeiHbiM HanpsbkenueMm 380 B moakiroueHa cuMMeTpuyHas
Harpy3ka, aKTUBHOE CONPOTHUBJIEHUE KOTOpPOW B Kaxaou ¢aze 220 OM, a MHIYKTUBHOE
120 Om. Haiigute (a3Hple TOKM M HaOpsDKEHHE TMPU  BKIIOYEHUU HArpy3Ku
«TPEYrOJIbBHUKOM»?

20. Yemy paBHO o0Olllee COMPOTUBICHUE IIENU U3 12 MOCIIEeNOBATEIbHO COCIUHEHHBIX
PE3UCTOPOB, €CIIM CONMPOTHUBJICHNE KaXXa0ro n3 HUX Ha 20 Om OoJibllie TpeaplayIiero, a
cornpoTuBiieHUe niepBoro pesuctopa R;=100 Om? Haiitu HanpsKeHUE HA OJMHHAJIIIATOM
pesuctope R;j, ecnu Hanpspkenue nutanus menu 220 B.

21. K Tpexdasznoit cetu ¢ nuHeitHbM HanpspkenreMm 380 B moakimtoueHa cuMmeTpuyHas
Harpy3ka, akTUBHOE COTIPOTUBIICHUE KOTOPOil B Kaxoi (aze 260 Om, a eMKOCTHOE

130 Om. Haiitu ¢a3Hpie TOKM U HAPSDKEHUE TPU BKITFOYCHUH HATPY3KU «3BE3701» 7

22. Haiigute  BBIpaXEHHUE JJIi MICHOBEHHOIO 3HAYEHMSI TOKAa B IEMH C KATYIIKOH
uHAYyKTUBHOCTRIO L. = 0,6 I'H, koTOpas MNOAKIOYEHA K HMCTOYHUKY MEPEMEHHOIO
Hanpsoxenus 220 B, wacroroi 100 I'm.

23. CuHycouAanbHO U3MEHSIOIINECS TOKU MPEACTABIICHBI CIEAYOIMMHA BbIPAKEHUSIMU
1;=0,8sin(314t+30°), 1,=1,6sin(314t+60°). Omnpenenure NpU NOMOIIM BEKTOPHOU
JyarpamMMBbl OOIIUNA TOK (JIEHCTBYIOIIEE 3HAUCHUE).

24. Kakass MOIIHOCTh PacXOAYy€TCs B COCIMHUTEIBHBIX MPOBOJIAX, €CJIM HANpSHKEHHUE Ha
Harpy3ke 220 B, a Tok B nienu 50 MA? DnekTpuueckas Lelb NOAKIIOUEHA K UCTOYHUKY C
OJ1C E =240 B u BHyTpeHHUM COMPOTUBIECHUEM Ty= 80 OM.
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Bomnpoce! AJ1s1 NIOATOTOBKH K 3K3aMeHY
(3aouHas popma o0yueHust)

B nanHbIX BoOmpocax Heo0X0AMMO BbHIOPATh NPABUJIbLHBLIA OTBET, 3aNUCATh
OyKBY OTBeTa

1. Kakoit U3 mpoBOJOB OJMHAKOBOW JJIMHBI U3 OJJHOTO M TOTO e MaTepualia, HO Pa3HOTO
araMeTpa, CUJIbHEe HarpeBaeTCs MPH OJHOM M TOM )K€ TOKeE?

a) 00a MpoBOa HArPEBAIOTCS OMHAKOBO;

0) cuibHEee HarpeBaeTCs MPOBOJ ¢ OOJIBITUM JTUAMETPOM;

B) CHJIbHEE HarpeBaeTCs MPOBOJ C MEHBIITUM JHAMETPOM.

2. CKOJBKO IIECTUBOJIBTOBBIX JAMIIOUEK HEOOXOUMO B3ATh JIJISl €JI0YHOW TUPJISH]IBI, €CIIN
HanpspkeHue cetu 220B?
a) 37 wr.; 0) 20 mt.; B) 40 mt.; r) 16 mr.

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

4. 1lenb mepeMeHHOTO TOKA COACPKUT JIaMIly HakainuBaHus. Kak usmensiercs no ¢ase Tok
Y HaIlpsKEHUE B OTOM Lenu?

a) TOK OTepekaeT HAPSIKEHUE HA YToJl TU/2;

0) HampsKEHUE U TOK COBMAAAloT Mo (ase;

B) HaIpsHKEHUE ONEepekaeT TOK Ha yrod /2.

5. Cxema COCTOUT U3 OJTHOTO PE3UCTUMBHOIO AJIEMEHTA C conpoTuBieHneM  R=220 Owm.
Hanpspokenue Ha e€ 3axxumax u= 220 sin 628t. Onpeaenute nmokasaHus amIepMerpa u
BOJIbTMETPA.

a) [I=1A, U=220B; 06) I1=0,7 A, U=156 B;

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

6. CuMmMeTpUYHasl Harpy3ka coeJlMHeHa «3Be3oi». JInneitnoe Hanpspkenue pasHo 380B.
Haiinure da3Hoe HanpsHKeHUE.
a) 127B; 0) 220B; B) 380B.

7. YactoTa BpallleH!us: MArHUTHOTO T0JIs1 acuHXpoHHoro asuratens 1000 o6/mMun. YacroTa
BpaieHust poropa 950 o6/muH. OnpeaenuTh CKOIbXKEHUE.

a) 50; 0) 0,5; B) 5; r) 0,05.

8. CKOJIBKO p-n MEPEXO0IOB COAECPKUT MOTYIPOBOAHUKOBBIN U017
a) OJIUH,; 0) nBa; B) TPH; T) 4eThIpe

9. Kakyto poJib B 3JIEKTPOHHBIX CXEMaX BBIMIOJIHIET BapuKan?
a) COMPOTUBIICHUS; 0) KiIroua; B) UHJIYKTUBHOCTH; r) EMKOCTH.
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10.B  kakux ciayyasx OpUXOJUTHCS  MPUMEHSATh  HapaJJIeIbHOE  COEJAUHEHUE
KOHJIEHCAaTOpPOB?

a) IS MIOJTy4YeHUs1 OOJIBIIINX EMKOCTEH;

0) JU1s yIydIIeHus 3armaca MPOYHOCTH U30JISIIIUN KOHICHCATOPa;

B) JUISI TIOJTYYCHUS MaJIOH EMKOCTH.

I1. Tpu pesucropa: Ri= 4 Om, Ry=5 Om, R3=6 OM coenuHEHbI TOCIEIOBATEIBLHO U
BKJIFOUEHBI B JICKTPUYECKYIO ceThb. Ecim HampsbkeHune Ha pesuctope R, paBno 12 B, To
HaIPsDKEHHUE DJIEKTPUYECKON CeTH PaBHO:

a) 30 B; 0)24B; B)36B; r) 16 B.

12. Onpenenute TOK Is, mOAXOASIIMNA K Y37y LENH MOCTOSSHHOTO TOKa, €CIM TOKU B
BetBaX: I1=-3A, L=1A, =5A1,=-4A.
a) 12 A; 0)1A; B) 6 A; r)-7 A.

13.1lerb mepeMEHHOT0 TOKa COACPKUT KoHneHcartop. Kak m3mensiercss mo Qase ToK u
HaIpsHKEHUE B ATOU 1ernu?

a) TOK OIEpeKaeT HaIpsHKEHUE Ha yroJ 1/2;

0) HarpsHKEHUE U TOK COBMAIAIOT Mo (asze;

B) HaIpsHKEHUE OTNepexaeT TOK Ha yrod /2.

14. Kak U3MEHUTCA €MKOCTHOE CONPOTUBIICHUE C YBEIIMYEHUEM YaCTOTHI B 4 paza?
a) HE UBMEHUTCS, 0) yMeHbIIUTCA B 4 pa3a;
B) yBeNIMUUTCS B 4 pa3a; I) yMeHbIIMUTCS B 16 pas.

15. Harpy3ka coequHeHa «3Be3/101». B kakom ciiydae TOK B HYJIEBOM MpoBojie paBeH 07
a) Py CUMMETPUYHON Harpys3Ke; 0) Mpu HECUMMETPUYHOM Harpy3Ke.

16. CumMeTpu4Has Harpyska COeJuHEHa «TpeyrojbHukom». IIpu u3amepenuu QazHoro
TOKa, amnepmetp nokasan -10 A. Halinure TOK B JIMHEHTHOM IIPOBOJIE.
a)10A; 06)17,3A; B)14,14 A; 1)20A.

17. U3meputenbHbIil TpaHchopMaTop TOKa UMEET OOMOTKM ¢ uuciioM BUTKOB 2 u 100.
Omnpenenure kodhumreHT Tpanchopmauu.
a) 50;  0)0,02; B) 98; r) 102.

18. DneKTpOHHbBIE YCTPOUCTBA, MPEOOpa3yIOIINE MOCTOSHHOE HAMPSIKEHUE B MIEPEMEHHOE
HaIpsiKEHUE, HA3bIBAIOTCA:
a) BBIPSMUTEISIMU; 0) MHBEpPTOpaMHU; B) CTAOMJIUTPOHAMH;  T') QUIBTPAMH.

19. ITo kakoMy 3aKOHY MOKHO ONPENENIUTh CHIIy B3aUMOJCHUCTBUS 3apsiiOB?
a) 3akony Oma; 0) 3akoHy Ammnepa; B) 3akony J[xoyns-Jlenmna; r) 3akony Kynona.

20. B »neKkTpUYecKOil CeTH IMOCTOSHHOIO TOKa HANpSKEHHWE HAa 3a)KMMax HMCTOYHHMKA
anektposneprun 26 B. Hampspkenne Ha 3axkumax mnotpebutens 25 B. Omnpenenute
MOTEPIO HAIPSKEHHUSL.

a) 1 %; 0)2%;  B)3 %; r) 4 %.
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21. Kak wu3MEHHUTCS HalpsHKEHWE  HAa BXOJHBIX 3aKMMax »JJIEKTPUYECKON LEenu
IIOCTOSIHHOTO TOKA C AKTUBHBIM JJIEMEHTOM, €CIIM IApaUIeIbHO HCXOAHOMY JJIEMEHTY
BKJIFOUUTH €IIE OJUH IIEMEHT?

a) HE U3BMEHUTCS; 0) YMEHBIIUTCS; B) YBEJIMUUTCS; T) AJI1 OTBETA HEJOCTATOYHO JIAaHHBIX.

22. Onpexnenure MEepUoJl CUTHANA, €CIIM YacToTa CUHycouaanbHoro Toka 50 I'm.
a) 400 c; 6)1,4c; B)0.02c; r) 40 c.

23. Kak U3MEHHUTCS MHAYKTUBHOE CONPOTUBJICHUE C YBEIUYEHUEM YacCTOThI?
a) HE U3MEHUTCS; O) YMEHBIUMUTCS; B) YBEIUUHUTCS.

24. CumMeTpu4YHas Harpy3ka COEIMHEHA «TPEyroJbHUKOM». JIMHElHOe HampsKeHHe

paBHo 380 B. Haiinute ¢gazHoe HanpspKeHHE.
a)127B;  0)220B; B)380B.

25. Ilpu xakux 3HaueHUsIX KoddduimenTa Tpanchopmaiuu 1e1ecooopa3Ho MPUMEHSThH
aBTOTpaHcHopMaTopbI?
a)k>1; 06)k<l; B) k<2; ') HE UMEET 3HAUCHUS.

26. Kak u3MeHUTCA 4YacTOoTa BpAIEHWS MArHUTHOTO TMOJS MPU YMEHBIICHHH Tap
MOJIFOCOB aCUHXPOHHOTO Tpex(ha3HOTro JBUTATENS?
a) YBEJIMUUTCS; 0) YMEHBIIIUTCS; B) OCTaHETCS MPEXKHEH.

27.CKOJIbKO p-n MEPEeX0J0B y OUMOJIIPHOTO TpaH3UCTOpa?
a) OJIUH; 0) nBa; B) TpH; T') YEThIpE.

28. Kakoll u3 mpoBOJOB OJMHAKOBOTO CEYEHHUS M3 OJHOTO M TOTO XE€ MaTrepuaia, HO
Pa3HOW UIMHBI, CUJIbHEE HarpEBAETCS IPU OJTHOM U TOM K€ TOKE?

a) 00a MpoBOJa HarpPeBarOTCsI OAMHAKOBO;

0) criIbHEE HArpeBaeTCs MPOBOJ OOJIBIICH JITTUHBI;

B) CHJIbHEE HarpeBaeTcsi MPOBOJI MEHbIIEH JJINHBI.

29. Kakoii crmoco0 coeqMHEHNUS HCTOYHUKOB TTO3BOJISICT YBEIIMYUTD HAIIPSKCHHUE?
a) TIOCJIeIOBATEIbHOE COSIMHEHUE; ©0) MapajuieIbHOEe COCIMHECHHUE;,
B) CMEUIAaHHOE COEMHEHUE; I') HA KaKOH U3 MEepPEUHCIEHHBIX CIIOCO0O0B.

30. B DonexkTpuyeckyr Lenb IIOCIENOBATEIBHO BKIIOYEHBl JBa pPE3UCTOpa €
conporuieHueM 10 Om u 110 Om. Hanpsixenune Ha Bxoxe 120 B. Onpenenure TOK B
LICTIN.

a)40A; 06)1A; B)I2,8A; 1)6A.

31. Ilpu mocCNenoBaTEIbHOM COCIMHEHUU PE3UCTOpa, KATYIIKH WHIYKTHBHOCTH,
KOHJIGHCAaTOpa OKa3aJoCh, YTO TOK OTCTACT OT HANPSHKCHHS HAa HEKOTOpBId yroi. Uro
MO>KHO CKa3aTh O XapakTepe Harpy3Ku?

a) mpeo0aJaeT EMKOCTHOE COMPOTUBIICHHUE;

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

32. B tpexdaznyio ceThb ¢ JUHEWHBIM HampspkeHueM 380 B BkirowaroT TpexdazHbiit
JIBUTATEINb, KaXxaas U3 0OMOTOK KOTOporo paccuntana Ha 220 B. Kak cinegyer coequHuTh
O0OMOTKHM JIBUTaTes?

a) «TPEYrOJIbHUKOM; 0) «3Be3/10i1»;  B) JBUraTelb HEJb3sl BKIIOYATh B 3Ty CETh;

') MOXHO «TPEYTOJIbHUKOMY, MOKHO «3BE30M».

33. OOMoTkM Tpex(}a3zHOro TreHepaTopa COEAMHEHbI «TPEYrobHUKOM». CKOJIbKO
JUHEUHBIX MPOBOJOB MOJXOJIUT K reHeparopy?

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

34. 'V cunoBoro oaHo¢azHoro TpaHchopMaropa HOMUHAIBHOE HANpsHKEHHE Ha BXOJE
6000 B, na Beixoze 100 B. Onpeaenuts ko3ppuuueHT Tpanchopmanuu.
a) 60; 6) 0,016; B)6; r) 600.

35.Yupasisiembie BHITPSIMUTETU BBITIOTHSIOTCS Ha Oase:
a) T10/A0B; 0) MOJIEBBIX TPAH3UCTOPOB; B) OUIOJSIPHBIX TPAH3UCTOPOB; T') TUPUCTOPOB.

36. K xako#i cTerneHn MHTErpalii OTHOCATCS MHTETPajbHbIE MUKPOCXEMBI, COACPIKAIIIHEC
400 JJOTUYECKHUX DIIEMEHTOB?
a) MaJoi; 0) cpenHei; B) BBICOKOI; ') CBEPXBBICOKOM.

37.11o npoBOJIOYHOM CHIMpaAid, COMPOTUBICHUE KOTOPOM B HArpeToM coctostHuu 48 Ow,
Te4eT TOK - 2,5 A. Kakoe KoJIM4ecTBO TEIIIOTHI BBLAEINUT 3Ta CHUPAIb 32 2,5 MUHYTHI?
a) 25 xJIx;  0)45 xx; B)7,5x][x.

38.0npenenuth o0I€e COMPOTUBJIICHUE LENH MPU MNapaJIeTbHOM COCIMHEHUU 2-X

noTpeduTesei, conpoTuBieHne KoTopsix mo 100 Om?
a)2000M; 6)500M; B)10OwM; 1)0,2 OMm.

39. Kak wusMeHuTcs cABUT (a3 MexAy HalpsDKEHHEM M TOKOM Ha  KaryllKe
MHAYKTUBHOCTH, eciii 00a e€ mapamerpa (R u X)) onHOBpeMeHHO yBenuyarcs B J1Ba pas3a?
a) YMEHBIIUTCA B JIBa pa3a; 0) yBeIMUHTCS B JIBa pasa;

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

40. CxeMa COCTOUT M3 OJTHOTO PE3UCTUBHOTO 3JIEMEHTA ¢ conpoTuBieHueM R=110 Owm.
Hanpsixenue Ha e€ 3axkumax u= 220 sin 628t. Onpenenurte NMokazaHus amMIepMmeTpa U

BOJIBTMETPA.
a)l =2 A, U=220B; 6)1=1,4 A, U=156B;
B)[=1,4A, U=220B; rni=2A, U=156B.

41 KakoBO COOTHOIIEHHWE MEXAY (a3HBIMM M JIMHEWHBIMH HANPSHKEHUSMU  TIPH
COETMHEHHUH MOTPEOUTENEH IEKTPOIHEPTUU KTPEYTOILHUKOM.

a)U,=Uy; 6)U,=Uy1,73; B)Uy=0,578U,.

42. K yemy npuBOAUT OOpPBIB BTOPUUHOI 11eTH TpaHchopmaropa Toka?
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a) K KOPOTKOMY 3aMbIKaHHIO; ©0) K pEKHUMY XOJIOCTOrO XO/a;

B) K MOBBIIICHUIO HAIPSDKEHUSI; T) K TOJIOMKE TpaHchopmaTopa.

43. YacrtoTta BpallleHUsT MarHUTHOTO MOJisg acuHXpoHHOro asurarens 1100 o6/muH.
Yacrora Bpanienust poropa 1050 06/muH. OnpenenuTb CKOJIbKEHUE.

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

44. CKOnbKO p-n MepexoA0B y TUpUCTOpa?
a) onuH; ©)ABa; B) TpH; T) UETHIpE.

45. DnekTpoab! (HOTOPE3UCTOPa BHITIOTHEHBI U3:
a) MeJu; 0) MIaTHUHBIL; B) JKeJIe3a; r) cepedpa.

46. MOIIHOCTH ABUTATENS IMTOCTOSHHOTO TOKa 2,5 KBT. Ilone3Has MomiHoOCTh, OTAaBacMast
B Harpy3Kky, 1,8 kBt. Onpenenure KII/[ aBurarens.
a) 0,8; 6)0,72; B)0,6; 1) 0,85.

47. B 3JIEKTpUYECKYIO 1IEMb MapaJlIEIbHO BKJIIOUEHBI JIBA PE3UCTOPA C COMPOTUBICHUEM
10 Om u 150 Om. Hampsixenne Ha Bxoae 120 B. Onpenenure TOK Ha HEPa3BETBICHHOM

y4JacTKe.
a)40 A; 6)20A; B)I12,8A; 1) 6A.

48. IIpn KakOM HaNpsKEHUH BBITOJIHEE MEpelaBaTh JIEKTPHUECKYIO SHEPTUIO B JIMHUU
3JIEKTpoNEpPENay MpH 3aJaHHOW MOIITHOCTH?

a) MOHMKEHHOM;  O) MOBBIIIIEHHOM;  B) 0€3pa3lInyHO;

I') 3HaueHue HanpsbkeHus yTeepxkaeHo 'OCTom.

49. Kongencarop eMkoCcThi0 C MOAKIIOYEH K MCTOYHHUKY CHHYCOMAAIBHOTO ToKa. Kak
M3MEHUTCS TOK B KOHAEHCATOpE, €CIU YacTOTYy CMHYCOMJAIbHOTO TOKAa YMEHBIIUTH B 3

paza?
a) yMEHBIIUTCA B 3 pa3a; 0) yBenuuutcs B 3 pasa;
B) yBeNMUUTCS B 9 pas; ') OCTAHETCSl HEU3MEHHOM.

50. Ionmnas moTpebasiemas MOITHOCTh Harpy3ku S= 250 kBA, a akTUBHasi MOIITHOCTh
P=200 kBt. Onpenenure ko3 PUIMEHT HArPy3KH.
a) cos ¢=0,75; 0) cos ¢ =0,35; B) cos ¢ =0,55; r1)cos ¢=0,8

51. B cumMerpuuHoi Tpexda3Hoi 1enu JuHeiHblil Tok 2,2 A. PaccuuTaiite (a3Hblil TOK,
€CJIM HArpy3Ka COEANHEHA «TPEYTOJIBHUKOM.
a)22A; 06)1,27A; B)3,8A; T1)25A.

52.YkaxuTe MOJISIPHOCTh HANIPSIKEHUS Ha OMUTTEPE U KOJUIEKTOPE TPaH3UCTOpa TUIIA
n-p-n.
a) IUIoC, ITtoc;  0) MUHYC, TUTIOC; B) ILJIFOC, MUHYC; I') MUHYC, MUHYC.

53.Kakum 00pa3oM 37€MEeHThl HHTETPATbHOM MUKPOCXEMbI COETUHAIOT MEXIY CO00i?
a) HANbUJIEHUEM 30JI0THIX WJIM ATFOMUHUEBBIX JOPOXKEK YEPE3 OKHA B MACKE;
0) maiikoil 1a3epHBIM JIy4OM;
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B) TEPMOKOMIIPECCHE;

') BCEMU NIEPEYUCICHHBIMH METO/IaMHU.

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

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

55. JIBa wucrouHnka uMeroT oauHakoBble OJ[C M TOKM, HO pa3HbIE BHYTPECHHHE
conpotuBieHus. Kakoi n3 uctounnkoB umeeT 60ompiuit KIT1?

a) KIIJ] uCTOYHHUKOB paBHBI;

0) UCTOYHHK C MEHBIITUM BHYTPCHHHUM COIPOTHBIICHHEM;

B) UCTOYHUK C OOJBIIUM BHYTPEHHUM COMPOTUBJICHUEM.

56. Omnpenenuth TOK lg, MOAXOAAIIMNA K Y37y LENU MOCTOSHHOTO TOKAa, €CJIU TOKU B
BeTBiIX: [ =-2A,L=4A,=6A, L=-4A, =1A.
a) 15 A; 0)5 A; B) -5 A; r)-15 A.

57. Ammmutyna cunycounanbHoro HampsbkeHust 100 B, Hauansnas ¢asza ¢= - 60°, yactora
50 I'n. 3anuimnTe ypaBHEHUE MTHOBEHHOTO 3HAYEHHUSI 3TOTO HAIIPSIAKEHUS.

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.CuMmmMmeTpryHasi Harpy3Ka COeIMHEHa TpeyroiabHUKoM. [Ipu u3mepenun (a3sHoro Toka
amriepMmeTp nokaszain - 10 A. Halanure TOK B IMHEHHOM ITPOBOJE.
a)10A; 6)17,3 A; B) 14,14 A; 1)20 A.

59. Jlammnbl HaKaJIMBaHUS C HOMUHAJIbHBIM HanpspbkeHueM 220 B BkirovaroT B Tpex(azHyro
ceThb ¢ HanpspkeHnueM 220 B. Onpeaenuts cxemy COeTMHEHUS JaMIL.
a) TPEXIPOBOAHON 3B€3/10H; 0) YETHIPEXIPOBOAHON 3BE3/101; B) TPEYTOJIBHUKOM.

60. UeM nmpuHIUNIHATIBHO OTJIMYAETCA aBTOTpaHCHOpMAaTOphl OT TpaHchopmaTopa?
a) MaibIiM K03 HUIIMEHTOM TpaHCHOpMAIINH;

0) BO3MOXKHOCTBIO U3MEHEHUS Kodd duireHTa Tpanchopmaliy;

B) DJIEKTPUUYECKUM COCTUHEHUEM NEPBUYHON U BTOPUYHOM IETIEH.

61. Yto sBisieTcs KaToI0M BaKyyMHOTO (poTodr1eMeHTa?
a) HUKEJIMHOBAs IPOBOJIOKA;

0) MJIeHKa U3 MOJYNPOBOJAHUKOBOTO MaTepHaa;

B) TOHKUH CJIOW HIEIOYHO3EMEIBHOI0 METAILNIA.

62. OyHKIMOHAIBHBIN 0Jl0k DBM npenHa3sHaueHHbIN 1J1s1 XpaHEHUs] OCHOBHOTO MacCHBa
nH(pOpMaIMU HA3bIBACTCA:

a) oNepaTUBHOE 3aIIOMUHAIOIIEE YCTPONUCTBO; 0) yCTPONCTBO YIPaBICHUS;

B) apu(METHIECKOE YCTPOICTRO; I') BHEUIHEE 3alIOMUHAIOIIEE YCTPOUCTRO.

63. Kakoe wu3 npHBEACHHBIX YTBEPXKICHHUA HE COOTBETCTBYET MOCIEAOBATEIBHOMY
COEIMHEHHIO BETBEW MTPU MOCTOSHHOM TOKE?
a) TOK BO BCEX AJIEMEHTaX LENU OJTMHAKOB;
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0) HampsDKEHUE Ha 3aKUMax IeTH pPaBHO CyMME HANPsDKEHH Ha BCEX €ro y4acTKax;

B) HaNpsHKEHUE HA BCEX AJIEMEHTax IEMU OJUHAKOBO M PABHO MO BEJIIMYHUHE BXOJIHOMY
HaIpPsHKEHUIO.

64. Tpu pesucropa: Ry = 8 Om, Ry =4 OMm, R3 = 6 OM coenrHeHbl NOCIEA0BATEIBHO U
BKJIFOUEHBI B JICKTPUYECKYIO ceTh. Eciin HampsbkeHue Ha pesuctope Rs paBno 12 B, To
HaIPsDKEHHUE YJICKTPUYECKON CETH PaBHO:

a) 30 B; 0) 24 B; B) 36 B; r) 16 B.

65. Ilpm mnocnenoBaTebHOM COEAMHEHUU PE3UCTOPA, KATYIIKU WHIYKTUBHOCTH,
KOHJICHCATOpa OKa3aJIoCh, YTO TOK OIEPEXKAaeT HaNpsDKEHWE Ha HEKOTOPBIM yrou. Yto
MO>KHO CKa3aTh O XapaKTepe Harpy3Ku?

a) mpeo0aaeT EMKOCTHOE COMPOTUBIICHHUE;

0) mpeobagaeT HHAYKTUBHOE COMPOTUBRIICHUE;

B) mpeo0iasaeT akTUBHOE COMPOTHUBIICHUE, @ MHAYKTUBHOE M EMKOCTHOE COMPOTUBICHUS
paBHBI.

66. Kak n3MEHUTCS WHIYKTUBHOE COMPOTUBIICHUE C YMEHbIIIEHUEM Mepruoa?
a) HE U3MEHUTCS; O) YMEHBIIUTCS; B) YBEIUYUTCS.

67.HanpspkeHue Ha 3aKUMax 1EMU ¢ PE3UCTUBHBIM JIEMEHTOM U3MEHSIETCS 110 3aKOHY:
u=100 sin(314+30°).Onpenenute 3aKOH U3MEHEHH TOKa B 11enH, eciii R=20 Owm.
a)i=5sin 314 t; 0) 1= 5 sin (314t + 30°);

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

68. JIuneiinbiii TOK paBeH - 2,2 A. Haiinure a3Hblil TOK, €CIM CUMMETPUYHAs Harpyska
COeIMHEHA «3BE3I0N.
a)2,2A; 0)1,27 A; B) 3,8 A; r) 2,5 A.

69. YkaxuTe NoJSIpHOCTh HAIPSIKEHUS Ha SMUTTEPE U KOJUIEKTOPE TPAH3UCTOpa TUIA

p-n-p.
a) IUIoC, IItoc;  0) MUHYC, TUTIOC; B) TUTIOC, MUHYC; I') MUHYC, MUHYC.

70. ITo kakoMy 3aKOHY MOKHO ONPEAENIUTh CUIY, C KOTOPO MarHUTHOE MOJI€ AEHCTBYET
Ha MPOBOJAHUK C TOKOM?
a) 3akoHy Oma; 0) 3akoHy AMriepa; B) 3akoHy J[xoyns-Jlenia; r) 3akony Kynona.

71. Kakoe W3 TNpPHUBEAEHHBIX YTBEPKICHUW HE COOTBETCTBYET MNApAJLIEIBHOMY
COEMHEHHUIO BETBEN NIPU OCTOSIHHOM TOKE?

a) TOK B MOJBOASAIICH 1IeTH paBEH CyMMe TOKOB BO BCEX JIEMEHTaX I1IEMH;

0) HampsHKEHUE Ha 3aKMMax 1My paBHO CyMME HalpsDKEHHU Ha BCEX €ro y4acTKax;

B) HampsDKEHHE Ha BCEX AJIEeMEHTaxX LENU OJMHAKOBO M PABHO MO BEIUYMHE BXOTHOMY
HaIPSKEHUIO.

72. OmnpenenuTh 0OIIEE COMPOTHUBICHUE I[ENH MPU MAPAJICTbHOM COCIUHEHHH 2-X

notpedureneil, ConpoTuBieHne KOTOpbIx mo 100 Om?
a) 200 Om; 6) 50 Om; B) 10 Om; 1) 0,2 OM.
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73. MomHoCTh ABUTATEIS MOCTOSHHOrO ToKa 1,5 kBT. Ilone3nass MOmIHOCTh, OTAaBacMast
B Harpy3ky, 1,125 kBrt. Onpenenure KIIJ[ nBuratesns.
a)0,8; 06)0,75; B) 0,7; r) 0,85.

74.KaTy1HKa C HWHAYKTHBHOCTBIO L IMOAKIYCHA K HCTOYHHKY CHHYCOUAAJIBHOTIO
HAIIPAKCHUA. Kak u3MeHHTCS TOK B KaTylIKe, CCJIN YaCTOTa UCTOYHUKA YBCIIMYUTCA B 3

paza?
a) YMEHBITIUTCA B 3 paza; 0) yBequ4HUTCS B 3pasa;
B) YBEJIIUYUTCSA B 9pas; ') HE U3MEHUTCS

75. OOMOTKH Tpex(a3HOTO TreHepaTopa COSAMHEHBI «3Be3/0i». CKOIBKO JMHEHHBIX
MPOBOAOB TMOJXOJUT K I'€HEepaTopy?
a) 3; 0) 4; B) 2; r) 6.

76.Kakoii pexum paboThl TpaHchopmaTopa IMO3BOJSET ONPEACIUTh KOIPHUIIMEHT

TpaHchopmaru?
a) peXUM Harpy3KH; 0) pEeXHUM XOJIOCTOTO XOJ1a;
B) PEXKUM KOPOTKOTO 3aMbIKAHMUS; I') HU OJIUH U3 MEPEUUCICHHBIX.

77. Kak U3MEHHTCA 4acTOTa BPAaLIEHUSI MArHUTHOTO ITOJISI IPU YBEJIMYEHUH T1ap MTOIKCOB
ACMHXPOHHOTO Tpex(a3zHoro JBUraTesns’?
a) YBEITUUUTCS; 0) YMEHBLIUTCS; B) OCTAHETCSI MPEKHEN.

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

79. B anekTpHuecKyro Lienb MapajuieNbHO BKJIKOYEHBI JBA PE3UCTOPA C CONMPOTUBIECHUEM
20 Om u 80 Om. Hanpsokxenue Ha Bxone 120 B. Onpenenure TOK Ha HEPA3BETBIECHHOM

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

80. B snexktpuyeckoi cxeme JBa PE3UCTUBHBIX AJIEMEHTA COCIUHEHBI MOCIEI0BATEIBHO.
Uemy paBHO HampsikeHue Ha Bxoje npu cuie toka 0,1 A, ecom Ry = 100 Om; R, =200
Om?

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

81. Ilpum kakoi cwmiile TOKa BBITOJIHEE TEPENaBaTh JJICKTPUYCCKYIO SHEPTHI0 B JIMHHUH
aJIeKTpoTiepeaayd Mpy 3aJaHHOW MOIIHOCTH?
a) MaJloi; 0) OonbIION;  B) Oe3pa3aUdHO.

82. llemb MEepeMEHHOT0 TOKAa COACPKUT KATYIIKy WHAYKTHBHOCTH. Kak WM3MeHseTCs 1o
(haze TOK 1 HaMpsHKEHUE B ATOU 1emn?

a) TOK OMEepekaeT HaNpsHKEHUE Ha YyroJl 1/2;

0) HampsDKEHUE U TOK COBMAMAIOT 1O (hase;

B) HaAIPsHKEHUE OTEepEekKaeT TOK Ha yrod /2.

83. Onpeaenute NepUO/ CUTHAJA, €CIIU YacToTa cuHycouaanbHoro Toka 400 I'.

114



a) 400 c; 0) 1,4 c; B) 0,0025 c; r) 40 c.
84. B cumMeTrpuuHoi Tpexda3zHoil 1ienu TMHEeWHbIN Tok 2,2 A. Paccuuraiite (a3Hblii TOK,

€CIIM Harpy3Ka COeAMHEHA «TPEYTOJIBHUKOM)).
a)2,2 A; 0) 1,27 A; B) 3,8 A; r) 2,5 A.

85. OOMoTKH Tpex(}a3zHOro reHeparopa CoeMHEHBI «3Be3A01». CKOIBKO HEUTPaTbHBIX

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

86.B 1moJIeBBIX TpaH3UCTOPaX JIEMEHT, OT KOTOPOTO JBMIKYTCS 3apsi/Ibl, HA3bIBACTCS:
a) CTOK; 0) HCTOK; B) 3aTBOD; ') KaHaJl C BBICOKOW MPOBOANUMOCTBIO.

87.Kakoii U3 MpoBOJIOB OAMHAKOBO AUAMETPA W JJIMHBI CUJIbHEE HAarpeBaeTCsl — MEIHBIN
WJIA CTAJIbHOM MPHU OJTHOW M TOM K€ Cuiie ToKa? Y IeJIbHOE COPOTUBIICHUE MENIH -

1,7 - 10%0m'™M, ctamui - 12 - 10%0m M.

a) ME/IHbIN; 0) ctanpHOM; B) 00a MPOBOJIa HATPEBAIOTCS OJIMHAKOBO;

') HA KaKO# 13 IPOBOJIOB HE HATPEBAETCH.

88.0mpenenuTh 001I€e COMPOTUBJICHHE IIEMU MPU MapaIeIbHOM COEIUHEHHH 2-X
noTpeduTeneil, ConpoTuBieHne KOTOpbIX Mo 50 Om?
a) 100 Om; 6) 50 Om; B)250M; 1)0,2 Om.

89. VYkaxuTe mnapamMerp NEPEMEHHOTO TOKAa, OT KOTOPOrO0 3aBHUCUT HHIYKTHBHOE
COTIPOTHUBIIEHUE KATYIIKH.

a) ICUCTBYIOIIIEE 3HAUYECHUE TOKA; 0) HauanbHas ¢aza TOKa;

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

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

91. UYacrora BpalieHuss MarHUTHOTO TMOJS acHMHXpOHHOro sasuratens 1200 oO/MuH.

Yactora Bpanienus: poropal 150 o6/mMun. Onpeaenutb CKOJIbXKEHHUE.
a) 40; 0) 0.4; B) 4; r) 0,04.

92. Ynpasisiemble BBITPSIMUTETN BBIMOJIHAIOTCS Ha 0ase:
a) 1MoA0B; 0) MOJEBBIX TPAH3UCTOPOB; B) OMIOJISIPHBIX TPAH3UCTOPOB; I') THPUCTOPOB.

93. B D2ieKkTpUYecKyr LeNnb IOCIEAOBATENbHO BKIKOYEHBl JBa pE3UCTOpA C
conpotuBieHueM 10 Om u 50 Om. Hanpsikenue Ha Bxoae 120 B. Omnpenenute TOK B
LIETIH.

a)0,5A; 0)2A; B)144A; r4dA.

94. Dnextpuueckoe conporupieHue yeiaopedeckoro tena 3000 Om. Kakoit Tok IpoxXoauT
4yepe3 HEero, €CJIM YEJIOBEK HaXOAuTCs o1 HanpsbkenueM 380 B?
a) 190 MA;  0) 127 MA; B) 20 MA; r) 7,9 MA.
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95. Llenb mEepeMEHHOTO TOKa COJEPKUT pe3ucTop M Karymky. Kak m3mensercsa mo ¢ase
TOK W HalpsDKEHUE B 3TOW Lenu?

a) TOK OIepekaeT HapsHKEHUE,

0) HampsHKEHUE U TOK COBMAAAlOT 1o (ase;

B) HANPSOKCHHUE OTICPEkKACT TOK.

96. Kak u3MEHUTCS MEPUOJ] CHHYCOMAAIBHOIO CUTHAJIA MPU YMEHBIIEHUU YacTOTHI B 3
paza?

a) Mepuoj He U3MEHUTCS; 0) mepuo yBeIM4UTCs B 3 pasa;

B) MIEpUOJ] YMEHBIIUTCA B 3 pasza; TI) MEepUoJ YBEJIUUUTCS B 9 pas.

97. CummeTpuyHasi Harpy3ka COEJAMHEHA «TPEYroabHUKOM». JIMHEHOEe HaIpsKEeHHE
paBHo 220B. HalinguTe dazHoe HanmpsHKeHHE.
a)l27 B; 0)220B; B)380B.

98. Jlumeinbiii Toxk paBeH - 2,2 A. PaccuumraiiTe (asHbIl TOK, €ClM CHUMMETpUYHAs
Harpy3ka COeIMHEHa «3BE310i».
a)2,2 A; 0) 1,27 A; B)3,8A; 1)2,5A.

99. V cunoBoro ogHodazHoro TpaHchopmaropa HOMHUHAIBHOE HANpPSDKEHHE Ha BXOJIE
5000 B, nHa Boixogze 200 B. Onpenenuts koadhuiiueHT Tpanchopmanuu.
a) 25; 0) 0,04; B) 4; r) 250.

100. 111 BEIIpSIMIIEHUS IEPEMEHHOTO HAIIPSKEHUS] TPUMEHSIOT:
a) 0qHO(a3HbIE BBIIPSIMUTENN; 0) MHOTO(A3HbIE BHITPSIMUTEINH;
B) MOCTOBBI€ BBIIIPSIMUTENH;  T') BCE IEPEUUCIICHHBIE.

101. Kakolii W3 MmpoOBOJOB OJAMHAKOBOW JIMHBI M3 OJHOTO W TOTO K€ Marepuayia, HO
pa3HOro AMaMeTpa, MEHbIIIE HArPEBAETCS MPU OJTHOM U TOM K€ TOKE?

a) o0a MpoBoja HArPEBAIOTCS OJMHAKOBO;

0) MpoBOJI C OOJBIIUM THAMETPOM;

B) MIPOBOJ] C MEHBIIIUM JIUAMETPOM.

102. JIBa pesucropa: R;= 10 Om, R, =5 OM coearHeHbI TOCAE0BATEIHLHO U BKJIFOUYEHBI B
ANEKTPUUYECKYIO ceTh. Ecnu Hanpspkenue Ha pesuctope R, paBHo 10 B, To HanpsixeHune
AJIEKTPUYECKON CETU PABHO:

a) 30 B; 0)24B; B)36B; r) 16 B.

103. B 35IeKTpHUYECKYIO LIETh NapAJLIEIbHO BKIIFOUEHBI JIBA PE3UCTOPA C CONMPOTUBICHUEM
20 Om u 240 Om. Hanpsxkenue Ha Bxoze 120 B. Onpenenure TOK B KakI0M PE3UCTOPE.
a)6 Au2A; 0)0,17Au05A; BO6AuU0SA; 1) 0,17Au2A.

104. Ilpm mnocnenoBaTeIbHOM COEIMHEHHH PE3UCTOpa, KaTyIIKH HHIYKTHUBHOCTH,
KOHJIEHCAaTOpa OKa3ajoCh, YTO TOK OTCTA€T OT HAIpPSDKEHUS HA HEKOTOpbIA yroi. Yto
MOKHO CKa3aTh O XapaKTepe Harpy3Kku?

a) mpeo0aaeT EMKOCTHOE COMPOTUBIICHHUE;

0) mpeobagaeT HHAYKTUBHOE COMPOTUBIICHUE;
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B) npeo0iasaeT akTUBHOE COMPOTHUBIICHUE, @ HHAYKTUBHOE U EMKOCTHOE CONPOTHUBICHUS
PaBHBI.

105. VYkaxwurte mapamMeTp ICPpEMCHHOIO TOKa, OT KOTOPOro 3aBHCUT CMKOCTHOC

COTIPOTHBIICHHE.
a) JICUCTBYIOIIICE 3HAUYCHUE HAPSHKCHUS; 0) HavanbHas (aza TOKa;
B) 4ACTOTa MIEPEMEHHOTO TOKA; ') MAKCUMaJIbHOE 3HAYEHUE TOKA.

106. B TpexdaszHyro ceThb ¢ JUHEHHBIM HampspkeHuem 220 B BkirouaroT TpexdazHbiit
JIBUTATEINb, KaXxaas U3 0OMOTOK KOTOporo paccuntana Ha 127 B. Kak cinegyer coequHUTh
0OMOTKHU JBUTATENSA?

a) «TPEYTrOJIbHUKOM; 0) «3Be31011»;

B) JIBUTaTelIb HEJIb3s BKJIIOUATh B 3Ty CE€Th, TI') MOKHO TPEYTOJbHUKOM, MOXKHO 3BE3/10i1.

107.YkaxuTe NOJAPHOCTD HANPSIKEHHS HA SMUTTEPE U KOJUIEKTOPE TPAH3UCTOpA THIIA N-

p-n.
a) IUIIoC, IItoc;  0) MUHYC, TLUTIOC; B) IUTIOC, MUHYC; ') MUHYC, MUHYC.

108. B snekTpuyecKoil CETM MOCTOSIHHOTO TOKa HAIpsKEHHE Ha 3aXKHMaxX HCTOYHHKA
anektposneprun 35 B. Hampsbkenune Ha 3axkumax mnotpeobutens 34 B. Omnpenenutb

MIOTEPIO0 HATIPSHKCHUS.
a) 1 %; 0) 2 %,; B) 3 %; r) 4 %.

109. B »snekTpuyecKyr LENb IOCIEAOBATEIBHO BKIIOYEHBI TPHU PE3UCTOpPA C
conpotuBieHueM 10 Om, 120 Om u 110 Om. Hanpsixenune Ha Bxoae 120 B. Onpenenvte

TOK B IICIIN.
a)40A; 6)1A; B)0SA; r1)2A.

110. Cxema COCTOUT U3 OJHOTO PE3UCTUBHOIO JJIEMEHTA € CONpOTUBIeHHEM R =55 Owm.
Hampsoxkenue Ha e€ 3axkumax u= 220 sin 628t. OnpenenuTe mokazaHus aMmIiepMeTpa u

BOJIBTMETPA.
a)I =4 A, U=220B; 6)1=2,8 A, U=156B;
B)1=2,8 A, U=220 B; rni=4A, U=156B.

111. Konnencarop emkocthio C MOAKIIOYEH K UCTOYHHUKY CHHYCOMAANbHOro Toka. Kak
M3MEHUTCS TOK B KOHAEHCATOpE, €CIU YacTOTY CUHYCOMJAIbHOTO TOKAa YMEHBIIUTH B 2

paza?
a) YMEHBIIUTCA B 2 pasa; 0) yBenuuuTcs B 2 pasa;
B) yBEJIMUUTCA B 4 pasa; ') OCTAHETCS HEU3MEHHOM.

112. JlamMnbl HakanuBaHUS C HOMMHAJIBHBIM HampspkeHueM 127 B Bkiroyaror B
Tpexda3nyto ceTh ¢ HanpsikeHueM 127 B. OnpeaenuTs cxemy COSIUHEHUS JaMIl.
a) TPEXIPOBOIHOM 3BE3/101; 0) YETHIPEXTPOBOAHON 3BE3/I0i; B) TPEYTOJIHHUKOM.

113. B cummeTpuuHO# Tpexda3Hoil 1enu JuHeHbId Tok 7 A. PaccuuTaiite (a3Hblil TOK,

€CJIM Harpy3Ka COeAMHEHA «TPEYTOJIbHUKOM.
a) 12,11 A; ©6)4,05A; B)3,8A; 1)496A.
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114. TTo kakoMy 3aKOHY MOXHO OIPEIEIUThH CUILY B3aUMOJIECUCTBUS 3apsA0B?
a) 3akony Oma; 0) 3akoHy Amrepa; B) 3akony J[xoyns-Jlenna; r) 3akony Kynona.

115. MommHoCcTh JABHTaTeNIsl IIOCTOSIHHOro Toka 2,6 kBt. Ilose3nHass MOIIIHOCTB,

oTAaBaeMas B Harpy3ky, 2,2 kBt. Onpenenute KII/ nBurarens.
a) 0,8; 0) 0,74; B) 0,7; r) 0,84.

116. Kakx wu3MeHurcss caBur (a3 MexXIy HalpsHKeHHMEeM W TOKOM Ha  KaTyIIKe
UHAYKTUBHOCTH, eciii 00a e€ mapametpa (R u X)) oqHOBpeMeHHO yBean4arcs B Tpu pa3a’?
a) YMEHBILIUTCA B TPH pasa; 0) yBeIMYHUTCS B TPH pasa;

B) YMEHBIINUTCS B AECBATH pa3;  I') HE U3MEHUTCS.

117. Kak u3MeHHUTCS NEPHOJ] CUHYCOUJIAJIbHOIO CUTHAJIA NPU YMEHBIIEHUU YacTOTHI B 2
paza?

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

B) IIEpUOJI YMEHBILIUTCS B 2 pa3a; I) IEpUO]l yBEIUYUTCS B 4 pasa.

118.CummeTpryHasi Harpy3Ka coeuHeHa TpeyrojibHuKoM. [Ipu uzmepenuu paznoro Toka

amriepmeTp nokaszan -20 A. Haiinure TOK B TMHEHHOM MIPOBOAE?
a)l10A; ©0)11,6 A; B)34,6 A; T1)20A.

119. OO6MoTKM Tpex(a3HOro TeHepaTopa COECAMHEHBI «TPEYTrOJbHUKOM». (CKOJIBKO
HEUTPAJIbHBIX IPOBOJOB MNOAXOAUT K reHepaTopy?
a) 3; 0) 4; B) 2; r) 0.

120. Kakolii U3 mpoBOJOB OAMHAKOBOTO CEUECHHUSI M3 OJTHOTO M TOTO K€ MaTepuayia, HO
pa3HOM JIJIMHBI, MEHBIIIE HATPEBAETCS TPU OJHOM U TOM KE TOKE?

a) o0a MpoBojia HArPEBAIOTCS OJIMHAKOBO;

0) MpoBoJ| OOJIBIIICH JITTUHBI;

B) MMPOBOJ] MEHBIIICH JIJTUHEI.

121.0npenenuts oOliee CONMPOTHBJICHUE IIENH TPH IMapaUICIbHOM COCIUHEHUH 2-X
noTpeduTeneil, conpoTuBieHne KoTopsix mo 200 Om?
a) 200 Om; 6) 50 Om; B) 400 Om; 1) 100 OMm.

122. Ilenb mEpeMEHHOIO TOKA COJEPHKUT JaMIly HaKaIMBaHUS M KoHAeHcarop. Kak
U3MEeHsieTCs 0 Pa3e TOK U HANpsHKEHHUE B 3TOM 1enu?

a) TOK OINEPEKAET HAIIPSKEHUE;

0) HarpsKEHUE U TOK COBMAAAIOT MO (aze;

B) HaIPsHKEHUE ONEPEkKAET TOK.

123. Kongencarop emMkocThio C MOAKIIOYEH K UCTOYHUKY CHHYCOMJAIBHOrO TOKa. Kak
M3MEHUTCS TOK B KOHJIEHCATOpE, €CIIM YacTOTy CHHYCOMIAIBHOTO TOKAa YMEHBIIUTH B 4
pasa.

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

B) yBenHuuTCA B 16 pas; I') OCTAHETCSI HEU3MEHHOM.
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124. HanpsbxkeHue Ha 3aKuMax LENU C PE3UCTUBHBIM AJIEMEHTOM U3MEHSIETCS 10 3aKOHY:
u =200 sin(314+45°). Onpenenure 3aKOH U3MEHEHUS TOKa B 1ienu, eciar R = 50 Owm.
a)i=4sin 314 t; 0) i= 4sin (314t + 45°);

B) 1= 2,86 sin (314t +45°); 1)1=2,86sin 314t.

125. Jlunelnbii ToK paBeH - 3 A. Paccuuraiite ¢a3Hbli TOK, €CId CHUMMETPHUYHAsS
Harpy3Ka COeJIMHEHa «3BE3/10M».

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

126.11o0 mpOBOJIOYHOW CHIMPAIIH, COTPOTUBIEHUE KOTOPOU B HarperoM coctosiHuu 20 Ow,
TeyeT ToK - 0,5 A. Kakoe KOJM4eCcTBO TEIIOTHI BBIACIUT CIUPAIb 38 4 MUHYTHI?

a) 20 Jx; 0) 2,4 x/lx; B) 1,2 k/x.

127. B 31eKTpUYeCKyIO LeNb MapajuleIbHO BKIIOYEHBI IBA PE3UCTOPA C CONPOTHUBIIEHUEM
10 Om u 50 Om. Hanpskenue Ha Bxoge 120 B. Onpenenure TOK Ha HEPa3BETBICHHOM

y4JacTKe.
a) 28A;  0)2A; B) 144 A; 1) 0,5A.

128. AmmiuTtyna cuHycounaibHoro Hampspbkenus 220 B, nawanbHas daza  @o= - 30°,
yactoTa 50 ['11. 3anummnTe ypaBHEHUE MTHOBEHHOTO 3HAUYEHHS 3TOTO HAIIPSIAKEHUS.

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

B) u=220sin (341t-30°); 1) u=220 cos (314t + 30°).

129. Kak u3mMeHHTCSI MHAYKTUBHOE CONPOTUBIICHUE C YMEHBIIIEHUEM YaCTOTHI?
a) He U3MEHUTCSA; 0) YMEHBIIUTCS; B) YBEJIMUUTCA.

130. B cummeTpuuHoi TpexdaszHoi nenu JuHerHbd Tok 4 A. Paccuutaiite dha3Hblil TOK,
€CJIM Harpy3Ka COEIMHEHA «TPEYTOJIbHUKOMY.
a)4 A; 0) 6,92 A; B) 2,83 A; r) 2,31 A.

131. YacroTta BpalieHHss MarHUTHOTO TMOJsi aCUHXpOHHOro nBuratens 1250 o6/MuH.

Yacrtora Bpamienust poropa 1200 06/muH. OnipenenuTsh CKOJIbKEHUE.
a) 40; 0) 0.4; B) 4; r) 0,04.

132. V cunoBoro oanodaszHoro TpancpopMaropa HOMHUHAIBLHOE HAIPsSKEHUE HA BXOJIC
4000 B, na Beixoae 200 B. Onpegenutb k03P PuineHT TpanchopMaluu.
a) 20; 0) 0,05; B) 5; r) 200.

133. MomHocTh ABMTaTeias MNocTossHHOro Toka 1,65 kBrt. Ilone3Has MOIIHOCTB,
oTaaBaeMas B Harpy3ky, 1,25 kBt. Onpenenure KIIJ[ nBuraresns.
a) 0,8; 0) 0,76; B) 0,6; r) 0,83.

134. Tpu pesuctopa: R;=50M, R,=50M, R3=100M coenuHeHbl MOCJIEAOBATEIBHO U
BKJIIOYEHBI B JJIEKTPUYECKYIO ceTh. Ecnu Hampsbkenuwe Ha pesuctope R; paBro 10B, to

HaAIPSDKEHUE SJIEKTPUUECKON CETH PaBHO:
a) 10 B; 0) 20 B; B) 30 B; r) 40 B.
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135. Tlpu mnocnemoBaTenTbHOM COCIWHEHUHM PE3UCTOPA, KATYIIKHM WHIYKTUBHOCTH,
KOHJICHCATOpa OKa3aJoCh, YTO TOK COBMAJaeT Mo (a3e ¢ HampsokeHueM. YTO MOKHO
CKa3aTh O XapakTepe Harpy3Ku?

a) Mpeo0IajaeT eMKOCTHOE CONIPOTHUBIICHHUE;

0) npeobiagacT UHAYKTUBHOE CONPOTUBIICHHUE;

B) mpeo0iaiaeT aKkTHBHOE COMPOTUBIICHUE, & MHIYKTUBHOE U €MKOCTHOE COMPOTHUBIICHHUSI
PaBHBL.

136.Karymka ¢ WMHAYKTUBHOCTHIO L MOAKIIOYEHA K HCTOYHHKY CHHYCOMJIAJbHOTO
HanpsokeHusl. Kak M3MEHUTCS TOK B KaTyIIKE, €CJIM 4acTOTa UCTOYHMKA YBEJIMYUTCS B 4

paza?
a) yMEHbIIUTCA B 4 pasa; 0) yBenuuuTcs B 4 pasa;
B) yBenMuuTCs B 16 pas; ') HE U3MEHUTCS

137. Onpenenure nepuo CUrHajia, €Ciid 4acToTa CUHyconaibHOTO Toka 200 I'.
a) 200 c; 0)1c; B) 0.005 c; r) 20 c.

138. Jluneinbiii Tok paBeH - 5 A. PaccuuraiiTe ¢a3HbIi TOK, €CIU CHUMMETpUYHAsS

Harpy3ka COeIMHEHa «3BE370i.
a)2,89 A; 0)8,65A; B) 3,54 A; r)5A.

139. B nmoneBbIX TpaH3UCTOPAX JJIEMEHT, K KOTOPOMY JIBUXKYTCS 3apsJibl, HA3bIBACTC:
a) CTOK; 0) UCTOK; B) 3aTBOD; I') KaHaJl C BBICOKOI POBOAMMOCTHIO.

140. OnpenenuTh COMPOTUBIICHUE JaMITbl HAKAJIMBAHUS, €CJIM Ha Heul HanucaHo S0 Bt u
220 B
a) 597 Owm; 0) 759 Owm; B) 975 Owm; r) 968 Owm.

141. Onpenenuth OO0IEEe COMPOTHUBICHUE IENH MPH IapauIeIbHOM COCIWHEHHH 2-X

noTpeduTeseit, CompoTuBieHne KOTopbix mo 40 Om?
a) 20 Owm; 6) 80 Owm; B) 10 Om; r) 4 Om.

142. Tlonnas moTpebisiemast MOIITHOCTh Harpy3ku S= 180 kBA, a akTHBHAasi MOIITHOCTh
P= 150 kBt. Onpenenure ko3 PUIMEHT HATPY3KH.
a) cos ¢=0,75; 0) cos ¢ =0,38; B)cos @ =0,57; r1)cos ¢=0,83.

143. Kak wu3meHuTcss cABUT (a3 Mexay HanpsHKeHMEM M TOKOM Ha  KaTyllKe
MHIYKTUBHOCTH, eciii 00a e€ nmapamerpa (R u X;) omHoBpemenHo yBenuyarcs B 4 paza?

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

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

145. CumMmeTrpuyHas Harpy3ka cCoeIMHEHa «3Be3/10M». JINHeiTHOe HanpsiKEHNE PABHO

220 B. Haiigute da3Hoe HampsiKEHUE.
a) 127 B; 0) 220 B; B) 380 B.

146. Yactora BpamieHUs] MarHUTHOTO MOJsl acuHXpoHHoro nsuratens 900 o6/mMuH.
Yacrora Bpamienus poropa 850 o6/mMuH. OnpenenuTh CKOJIbKEHUE.
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a) 55; 0) 0,55; B) 5,5; r) 0,056.

147. 3meputenbHbIil TpaHchopMaToOp TOKa UMEeT OOMOTKHU ¢ 4ucioM BUTKOB 20 u 120.

Onpenenutsb ero KodGPUIUEHT TpaHcHopMaluu.
a) 60; 0) 0,17, B) 140; r) 100.

148. Onpenenuts TOK Is, mOAXOIANMNA K Y3y IIENMH MOCTOSIHHOTO TOKa, €CJIU TOKH B
BeTBax: I1=-4A, L=2A, =6A1,=-5A.

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

149. B s51ekTpUYECKyIO 1IeNb NapajuiebHO BKIIFOYEHBI JIBa PE3UCTOPA C COMPOTUBICHUEM

25 Om u 40 Om. Hanpsixenue Ha Bxojae 200 B. Onpenenure TOK B KaKJI0M PE3UCTOPE.
a)8Aun02A; ©06)8AuSA; B)O0,125Au02A; 1) 0,125AuSs5A.

150.KakoBO coOTHOIIEHHE MEXAY (a3HBIMU U JIMHEWHBIMU HANpPSLKEHUSIMHU  [IpU
COEIMHEHHUH MOTPEeOUTENEHN IIEKTPOIHEPTUHN «3BE3A0M».
a)U,=Uyp; 06)U,=Uy/1,73; B) Uy =0,578U,.

151. CummeTpuydHasi Harpy3ka COEIMHEHA «TpeyroibHUKOM». [Ipu u3MepeHuu ¢azHoro
TOKa aMmriepMeTp nokaszai - 8§ A. Uemy OyzeT paBeH TOK B TUHEHHOM IpoOBoE?
a) 4,62 A; 0) 13,84 A; B)8 A; 1) 11,28 A.

152. K kakoy cTeneHn MHTErPalli OTHOCATCS MHTErPAIbHBIE MUKPOCXEMBI, COJEPKAIIUE
80 JIOTMYECKUX IIEMEHTOB?
a) Mmasioli;  0) cpeaHel; B) BBICOKOIf; ') CBEpPXBBICOKOM.

153. Tlo xakoMy 3aKOHY MOHO OIPEAEIUTh CUIY, C KOTOPOM MAarHWTHOE IOJIE
NENCTBYET HA MPOBOJHUK C TOKOM?
a) 3akoHy Oma; 0) 3akoHy Ammnepa; B) 3akoHy J[[xoyns-Jlenma; r) 3akony KynoHna.

154. B snextpuyeckoil cXxeme JIBa pe3UCTUBHBIX 3JIEMEHTA COCAUHEHBI OCIIEI0BATEIIBHO.
Uemy paBHO HampsikeHue Ha Bxoje npu cuie toka 0,2 A, ecou Ry = 150 Om; R, =120
Om?

a) 40 B; 0) 1350 B; B) 10 B; r) 54 B.

155. Cxema coCTOUT U3 OJJHOTO PE3UCTUBHOTO JIEMEHTA C conpoTuBieHueM R =220 Owm.
Hanpspkenue Ha e€ 3axumax u = 110 sin314t. Onpenenure nmokasaHus amIepMerpa u
BOJIBTMETPA.

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

B) [=0,35 A, U=110 B; r) 1=05A, U=78B.

156. CummeTpHuuHass Harpy3ka COEIMHEHA «TPEYTrOJIbHUKOMY. JIMHEHHOe HampsiKeHue

paBHo 380 B. Haiinute gazHoe HanpspKeHHE.
a) 127 B; 0)220 B; B)380 B.

157. B onekTpuyeckyro Lenb IOCJIEI0BAaTEIbHO BKIIOYEHBI JBa pE3UCTOpa C
conporuBiaeHueM 10 Om u 50 Om. Hampsokenue na Bxoae 120 B. Ompepenure TOk B
LICIIN.
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a)0,5A; 6)2A; B)144A; T1)4A.

158. Dnektpuueckoe comnpotuBieHue uenoBeueckoro tena 3000 Om. Kakoi Tok
IPOXOJIUT Yepe3 HETO0, €CIIM YEIOBEK HAXOUTCS o1 HarpsikeHuem 127 B?
a) 19 MA; 0) 42 MA; B) 23,6 MA; r) 50 MA.

159. Llenp nmepeMeHHOTro TOKa COAEpKUT pesuctop. Kak m3mensiercsa mno ¢ase TOK U
HanpsHKEHUE B 3TOH uenu?

a) TOK OIlepeKaeT HaNpsHKEHUE Ha yroJl m/2;

0) HampsDKEHUE U TOK COBMAMAIOT 1O (ase;

B) HaNpsDKEHUE ONEPeKaeT TOK Ha Yrod 1/2.

160. Kak u3MEHUTCSI €MKOCTHOE COIPOTHUBJICHUE C YBEIUUYEHHUEM YaCTOTHI B 5 pa3?
a) HE UBMEHUTCS, 0) YMEHBIIUTCS B 5 pas;
B) YBEJIMUUTCA B 5 pa3;  T') yMEHbLIUTCSA B 25 pas.

161. CummeTpuuHasi Harpy3ka COEIMHEHA «TPEYrOJIbHUKOMY. JIMHEHHOE HaNpsKeHUE
paBHo 220 B. Haitnure ga3znoe Hanpspkenue?
a) 127B; 6)220B; B)380B.

162. YacroTta BpallleHHs] MarHUTHOTO MOJsi acMHXpoHHoro nsuratens 1300 o6/MuH.
Yacrota Bpamienus potopa 1250 o6/mMuH. OnipeAenuTh CKOJIbXEHUE.

a) 40; 0) 0,38; B) 4; r) 0,038.

163.Kakoi 13 npoBOAOB OJAMHAKOBO JUAMETPA U JUIMHBI MEHBIIE HAIPEBAETCA — MEIHBIN
WJIA CTaJIbHOM MPU OJTHOW M TOM K€ Cujie ToKa? Y IeIbHOE CONPOTUBICHUE MEIH -

1,7 - 10%0m'™M, ctamui - 12 - 10%0m-Mm.

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

') HY KaKoil U3 MPOBOJAOB HE HAIPEBAETCS.

164. B 351eKTprUYECKYIO LIeNh NapaJIeIbHO BKIIFOUEHBI JIBA PE3UCTOPA C CONMPOTUBICHHUEM
20 Om u 50 Om. Hanpsoxenue Ha Bxone 140 B. Onpenenure TOK Ha HEpa3BETBICHHOM

ydacTKe.
a)4 A, 0)2A; B)98A; 1) 20A.

165. Onpenenuts COMPOTUBIIECHUE JaMIIbl HAKAJIMBAHUS , €CJIM HA HeW HanucaHo 25 Bt u
220 B
a) 1936 Owm; 6) 0,11 Om;  B) 19,36 Owm; r) 11000m.

166. ¥ cunoBoro ogHodazHoro tpanchopmaTopa HOMHUHAIBLHOE HANpsHKEHUE Ha BXOJIE
4000 B, nHa Beixoze 220 B. Onpenenuts ko3¢dduiiueHT TpancopMarium.
a) 180; 0) 0,055; B) 18; r)5,5.

167. K xKakoii CTeeHH UHTETPalii OTHOCSITCSI MHTErPAJIbHbIE MUKPOCXEMBI, COAEPKALINE
1200 nornyeckux 31eMeHTOB?
a) MaJoi; 0) cpenHei; B) BBICOKOI; ') CBEPXBBICOKOM.
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168. CKOJBKO IMIECTUBOIBTOBBIX JIAMIIOUEK HEOOXOIUMO B3SITh JJISI €IOYHOM THPISH/BI,
ecnu Hanpsbkenue cetn 127 B?
a) 37 mr.; 0) 21 mwt.; B) 42 1mT.; r) 11 mr.

169.0npenenuts oOlllee CONMPOTHBJICHUE IIENMU MPH MapajICIbHOM COCIUHEHUH 2-X
noTpeduTeNei, ConpoTUBIIeHHE KOTOPhIX 1Mo 250 Om?
a) 12,50M;  0) 250 Owm; B) 125 0Om; 1) 25 Owm.

Peniute 3agaun

1. K tpexdaznoii cetu ¢ nuHeHbIM HampspkenneMm 220 B moaxmioueHa cMMMeTpUYHas
Harpy3ka, akTUBHOE COIIPOTUBJICHHE KOTOPOil B Kaxkaoi (paze 150 Om, a MHAYKTUBHOE

110 Owm. Haiigure ¢da3Hple TOKM | HampsHDKEHHE TMPH  BKJIIOYEHHHM HArpy3Kd
«TPEYrOJIbBHUKOM»?

2. Yemy paBHO oOliee compotuBieHue menu u3 10 mocienoBaTelbHO COEAUHEHHBIX
PE3UCTOPOB, €CIIM COMPOTUBIICHUE KaXXJI0ro M3 HUX Ha 25 OM Oosiblie ImpeablIyliero, a
conporuBieHue nepporo pesuctopa R;=400 Om? Haligute HanpsskeHHE Ha MSATOM
pesucrope Rs , ecnu Hanpspbkenue nutanus menu 220 B.

3. K tpexdaznoit cetu ¢ nuHeitHbIM HampspbkeHueM 380 B monkiroueHa cuMMeTpudHas
Harpyska, akTUBHOE COIIPOTUBJIEHHE KOTOpOil B Kaxkaoi (paze 240 Om, a eMKOCTHOE

80 Om. HaiiTu ¢azHbie TOKU U HaMPSDKEHHUE MPU BKIIFOUEHUH HATPY3KU «3BE370i» 7

4. CuHycOMAQJIbHO M3MEHAIOIIMECS HAIPSOKEHUS MPEICTaBIEHBl  CIEAYIOIIUMU
BoipaxkeHusiMu  u;=100sin(314t+30°),u,=200sin(314t+60°). Omnpenenure MNpu MOMOIIU
BEKTOPHOI AMarpamMMsbl 00111ee HanpsKeHue (IeCcTByolIee 3HAUCHHE).

5. HaiiguTe BbIpaX€HHUE IJI MTHOBEHHOI'O 3HAYECHHUS TOKA B LENU C KOHIAECHCATOPOM
eMKOCThI0 C=1 MK®, KOTOpBII MOAKIIOYEH K UCTOYHUKY MTEPEMEHHOTO HampshkeHus 220
B, vactoroit 100 I'.

6. Kakast MOIIHOCTh PacXoJyeTcsl B COEAMHUTENIbHBIX MPOBOJAX, €CIM HAINpPSIKEHUE Ha
Harpy3ke 80 B, a Tok B nenu 40 MA? DnekTpuueckas LENb NOJKIOYEHA K HICTOUHHUKY C
OJ1C E =100 B 1 BHyTpE€HHUM COMPOTUBIECHUEM Ty= 50 OM.

7. K TtpexdazHoit cetu ¢ IMHEHHBIM HarpspbkeHreMm 127 B moakirodeHa cUMMETpUYHas
Harpyska, akTUBHOE COTIPOTUBIIEHUE KOTOpO# B Kaxoi (aze 110 Om, a HHIYKTUBHOE

60 Owm. Haiigute @da3nple TOKM W HanmpsDKEHHE TMPU  BKIIOYEHUM HArpy3Ku
«TPEyTOJTBHUKOM»?

8. Uemy paBHO oOlIee CONPOTUBIEHUE LEMU K3 8 MOCIEA0BATEIbHO COEIUHEHHBIX
PE3UCTOPOB, €CJIM CONMPOTUBICHUE KaKI0ro M3 HuX Ha 50 Om Oosblie mpeabiayliero, a
conpoTuBiieHUEe mepBoro pesucropa R;=200 Owm? Hailtu HamnpspkeHHE Ha BOCBMOM
pesucrtope Rg , ecnin Hanpsbkenue nutanud nenu 220 B.

9. K tpexdazHoit cetn ¢ auHEiHbIM HampsbkeHueM 220 B noakirodeHa cUMMETpUYHas
Harpy3ka, akTUBHOE CONPOTUBIIEHUE KOTOPOil B Kaxaou (aze 180 Om, a eMKkoCTHOE

150 Om. Haiitu ¢azHble TOKM U HAPSHKEHHUE NPU BKIIFOYEHUH HArpy3KU «3Be310i»?
10.CunyconaalbHO U3MEHSIOIUECS TOKU IPEICTABIIEHBI CIEIYIOIIMMHU BbIPAKEHUAMHU
1;=0,5sin(314t+45°), 1,=0,8sin(314t+90°). Omnpenenure TMPH IOMOIIM BEKTOPHOM
JayarpamMMbl OOIIUNA TOK (JIEUCTBYIOIIEE 3HAUCHUE).

11. Halinute BbIpa)keHUE Ji1 MTHOBEHHOIO 3HAYEHUSI TOKA B LENH C KaTYyIIKON
MHAYKTUBHOCTBIO L= 0,4 'H, KOoTOpas MNOAKIOYEHA K MCTOYHUKY IEPEMEHHOIO
Hanpspkenus 220 B, yacroroit 50 I'm.
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12. Kakass MOIIIHOCTh PacXoOyeTcsl B COEIMHUTENbHBIX NMPOBOJAX, €CIM HANPSIKEHUE Ha
Harpy3ke 180 B, a Tok B nenu 50 MA? Dnexktpudeckas Lenb MOAKII0YEHA K HCTOYHHUKY C
OJIC E= 200B 1 BHyTpEHHUM COMPOTUBIIEHUEM Ty = 40 OMm.

13. K tpexdasznoit cetn ¢ nuHelHbIM HanpsbkeHreM 380 B moakitoueHa cUMMeETpUYHAS
Harpy3ka, akKTUBHOE CONPOTHUBJIIEHUE KOTOpoil B Kaxmaoil ¢aze 250 OM, a eMKOCTHOE
100 Om. Haiigute a3Hple TOKM MW HaOpsDKEHHE TMPU  BKIIOYEHUH HArpy3Ku
«TPEYrOJIbBHUKOM»?

14. Yemy paBHO 0Olllee COMpPOTUBIIECHUE LENMU U3 14 MocienoBaTeabHO COETUHEHHBIX
PE3UCTOPOB, €CJIM CONMPOTHUBICHUE KaXA0ro M3 HuX Ha 30 Om Oosblie MpeabiayIero, a
conpotuBieHue nepBoro pesucropa R;=300 Om? Haiinutre HanpspkeHUE Ha JIECSITOM
pesucrope Rjo , ecnu Hanpsbkenue nutanus uenu 220 B.

15. K tpexdaszHoii cetu ¢ nuHeWHbIM HanpspbkeHueMm 220 B monkimioueHa CUMMETpUYHAS
Harpy3ka, aKTUBHOE CONPOTUBIIEHHME KOTOpod B Kaxaou ¢aze 180 Om, a eMKoCTHOE
60 OM. HaiiTu (ha3Hble TOKM 1 HAIPSHKEHUE MPU BKIOYEHUU HArPY3KH «3BE3I0M»?

16. CuHycoMmampHO M3MEHSIOIMECS HANPSKEHUS MPEICTABICHBI  CIEAYIOIIUMU
BeIpakeHUs MU U; = 150sin(314t + 45°), u, = 250sin(314t + 90°). Onpenenure npu
MOMOUIY BEKTOPHOM JuarpamMmbl oOliee HalpsbKeHHe (AeHCTBYIONIEe 3HAaUCHUE).

17. Haitnute BbIpa)k€HUE IS MTHOBEHHOI'O 3HAYEHHUSI TOKA B LIEMH C KOHJEHCATOPOM
eMKOCThI0 C=2 MK®D, KOTOPBII NOAKIIOYEH K UCTOYHUKY MEPEMEHHOTO HampsikeHus 220
B, gactoroii 50 I'.

18. Kakass MOITHOCTh pacXoJlyeTcs B COCAMHUTEIBHBIX MPOBOJAX, €CIM HAIPSIKEHUE Ha
Harpyske 225 B, a Tok B nenu 20 MA? DnekTpudeckas Uelb NOAKIIOYEHA K UCTOYHUKY C
OJ1C E =250B u BHYTpEHHUM COIPOTUBIIEHUEM Tpy= 50 OM.

19. K tpexdasnoii cetu ¢ nuHeiHbiM HanpsbkeHnueMm 380 B moakiroueHa cuMMeTpuyHas
Harpy3ka, aKTUBHOE CONPOTHUBJIEHUE KOTOpPOM B Kaxaou ¢aze 220 OM, a MHIYKTUBHOE
120 Om. Haiigute (a3Hple TOKM M HaOpsDKEHHE TMpPU  BKIIOYEHUM Harpys3Kd
«TPEYrOJIbBHUKOM»?

20. Yemy paBHO oOlee COMpOTUBIEHUE Lienu U3 12 MocienoBaTeIbHO COETUHEHHBIX
PE3UCTOPOB, €CIIM CONMPOTHUBJICHUE KaXXa0ro u3 HUX Ha 20 Om Oojbllie TpeaplayIiero, a
cornpoTuBiieHUe niepBoro pesuctopa R;=100 Om? Haiitu HanpsKeHUE HA OJIMHHAJIIIATOM
pesuctope R;j, ecnu Hanpspkenue nutanus menu 220 B.

21. K Tpexdasznoit cetu ¢ nuHeitHbIM HanpspkenueMm 380 B moakimtoueHa cuMmeTpuyHas
Harpy3ka, akTUBHOE COMPOTUBJICHUE KOTOPOi B Kax o (aze 260 Om, a eMKOCTHOE

130 Om. Haiitu ¢a3Hbpie TOKH ¥ HAMPSDKEHUE MTPU BKIIFOUCHUH HATPY3KH «3BE3701» 7

22. Haiigute  BBIpaXEHHUE JJIi MTHOBEHHOTO 3HAYEHHS] TOKAa B IEMU C KaTylIKOM
MHAYKTUBHOCTRIO L. = 0,6 I'H, koTOpas MNOAKIIOYEHA K HMCTOYHUKY MEPEMEHHOIO
Hanpsoxenus 220 B, wacroroi 100 I'm.

23. CuHycOuAanbHO U3MEHSIOIINECS TOKU MPEACTABICHBI CIEAYOIMMH BBIPAKECHUSIMU
1;=0,8sin(314t+30°), 1,=1,6sin(314t+60°). Omnpenenure TMpPH TOMOIIM BEKTOPHOMU
JyarpamMMBbl OOIIUNA TOK (EWCTBYIOIIEE 3HAUCHUE).

24. Kakass MOIIHOCTh PacCXOAYy€TCs B COCIMHUTEIBHBIX MPOBOJIAX, €CJIM HANpsSHKEHUE Ha
Harpy3ke 220 B, a Tok B uenu 50 MA? DiekTpudeckas Lelb MOJKII0YEHa K UICTOUHHUKY C
OJC E =240 B u BHyTpeHHUM COMPOTUBIECHUEM Ty= 80 OM.
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buiers! nis nposeaeHus augdepeHUpPOBaAHHOIO 3a4eTa
(ouHasi popma 00y4eHHs)

HNucTpykuus AJ1s1 3K3aMEHYIOIIerocs:

1. IIpouTrTEe BHUMATEIBHO UHCTPYKIIHIO.

2. llpy DOATrOTOBKE K OTBETY M HENOCPEICTBEHHO BO BpEeMs OTBETa Ha
auQdepeHInPOBAaHHOM 3auere oOyyarommmcs paspemaercs II0JIb30BAaThCS
71a00paTOPHBIM 17} JEMOHCTPALIMOHHBIM 0o0opy/10BaHuEM, KAJIBKYJIATOPAMH,
CIPaBOYHHMKAMH U TaOJIMLIAMU, HE COAEP KAIMMU IPSIMOT0 OTBETA HA BOIIPOCH! OUJIETOB.

3. Ilpu BeIMoONIHEHUU 3ajlaHuii Bel MokeTe Moyib30BaThCsl YepHOBUKOM. CoBeTyeM
BBITIOJIHATH 33JaHUS B TOM NOPsJIKE, B KOTOPOM OHHM JAaHbl. /{1 3KOHOMHH BpEMEHHU
IIPONyCKAaWTE 3aJaHue, KOTOPOE€ HE YHAeTCA BBINOJHUTH Cpa3y, U NEPEXOIHUTE K
cinenytomeMy. Ecnu mocne BbimosiHeHHsT Bced paOoTel 'y Bac ocrtanercss Bpems, Bol
CMOYETE BEPHYTHCS K IIPOMYILIEHHBIM 3aJaHUSM.

4. Bpems Ha noarotoBky — 40 MUHYT.

KonTtpommpyemsie komnereniuu: OK 01, OK 02, IIK 1.1, I[IK 1.2, IIK 2.2, [IK 2.3

Kpurepuu onenkmu:

OIlEHKA «OTJUYHO» — 3aCIIy’)KHMBaeT OOYyYaroUIuics, MOKa3aBIIMM TIyOOKHM H
BCECTOPOHHUI YPOBEHb 3HAHUS JUCLUMIUIMHBL, YCIEIIHO BBINOJHUBIINN 3aJaHUS,
MPEyCMOTPEHHBIE MPOTPAMMOIA.

OLIEHKA «XOPOII0» — 3aCIy>)KMBaeT 00YyYarolMKCs, MOKAa3aBIIUKA TOJHOE 3HAHHE
JTUCHUIUIMHBI, YCIEIIHO BBITIOJHUBIIUN 3aJlaHusl, MPEyCMOTPEHHBIE MPOTPaMMOM, HO
JOMYCTUBIINNA HE3HAYUTEIbHbBIEC HEJIOYETHI B OTBETE.

OllEHKA «YyJI0OBJIETBOPUTEJIBHO» — 3aCIyKUBAeT OOydYarOUIUNCs, TMOKa3aBIINI
3HaHWE JUCIUIUIMHBI B 00BbEMe, JIOCTAaTOYHOM JJIsi MPOJOJDKEHHS  OO0ydeHWUS,
CIIPAaBUBIIUICS C 3aJJaHUSMU, TPETYCMOTPEHHBIMUA MPOrpaMMON (AOMYCKaIOTCS HETIOTHBIC
OTBETHI HA MTOCTABJICHHBIE BOIIPOCHI).

OI[€eHKA «HEeY/0BJIETBOPUTEIBLHO» — 3aCITy’KUBAET 00yJaronuiicsi, 0OHAPYKUBIIHIA
3HAUUTENbHBIE TPOOENbl B 3HAHWUU JAUCIUIUIMHBI, JAOMYCTUBIIUN MPUHIIUITHATIHHBIC
OIIUOKH MPH BHITIOJIHEHUU 33/IaHUM, TPEAYCMOTPEHHBIX MPOTPAMMOM.
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1 B
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«TpeyronpHUK»
Uy =U,=220B
Z=V(R2*+X.2) =186 Om
I¢,=Uq)/Z:1 ) 18A

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

Us = I Rs= [(R+4AR) =
=20B

«3Be3na»

Uy = U/ V3 =220B
Z=N(R2+ X2) = 2530Mm
I,=Uy/Z =0,87 A

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

U.=V2U=310B

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

E=UHarpy3.+UBHyTp+Ucoe)1.np.
Ucoez[.np:E - UHany3' Ir=
=18B
PCOC}I.H]’J‘=UCO€H.HD‘I:O)72BT

«TpeyronbHuK»
Up=U,=127B
Z=V(R?+ X12) = 125 Om
Iy=Uy/Z=1A

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

Us = I Rs=1 (R;+7AR) =
=40B

«3Be3na»
Up=U,/V3=127B
Z=N(R%+ X2) = 234 Om
I,=Uy/Z=0,54 A

10 B

L,=0,12 A
=1,,/\2=0,085A

11 0

U,=\2U=310B
o =2nf=314 pan/c
Xi=Lo =126 Om
In=Un/XL =2,46 A
1=2,46 sin 314t

12 0

E:UHaI‘py3.+UBHyTp+UC0€II.HD.
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UCO@ﬂ.Hp.:E_UHanygxa' Ir=
=18B
Pcoen.np.= Ucoeﬂ.np_I:0,9BT

13

«TpeyronpHUK»
Up=U,=380B
Z=N(R2+ X ?) =269 Om
I,=Uy/Z=141A

14

R=14R;+91AR=69300m
I=U/R=0,032 A
Ul(): I Rlo:I(R1+9AR):
=18B

15

«3Be3ga»
Up=U,/V3=127B
Z=N(R%+ X2) = 190 Om
I(b: Uq)/Z = 0,67 A

16

Un=380B
U=U,/\2=270 B

17

U.=V2U=310B

o =2nf =314 pan/c
Xc= 1/(Co) = 1592 Om
L= Un/Xc=0,19 A
i=0,19 cos (314t + 90°)

18

E:UHarpy3.+UBHyTp+Uc0e)1.np.
Ucoez[.np.:E'UHarpy3Ka‘ Ir=
=24B
Pcoeu.np,:Ucoeu.np.I:OA'SBT

19

«TpeyronbHuK»
Up=U,=380B
Z=V(R?+ X12) =251 Om
Ip=Uy/Z=1,51 A

20

R=12R;+66AR=252 Om
I=U/R=0,087 A
U11:I R]]ZI(RH‘IOAR):
=26 B

21

«3Be3ga»
Uy=U,/\3=220B
Z=N(R%+ X2 =291 Om
Io=Uy/Z=0,76 A

22

In= 2,36 A
[=1/V2=1,67 A

23

U.=\2U=310B
o = 2nf= 628 pan/c
Xi=Lw =377 Om
In=U/XL=0,82 A
1 =0,82 sin 628t

24

E=UHarpy3.+UBHyTp.+Ucoen.np
Ucoez[.np.: E‘UHarpy3Ka - Ir=
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=16B
PCOC,H.Hp=UCOCI[.Hp,I = 0,8 Bt
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Munucrepcrso Tpancnopra Poceuniickoit ®@enepauuu
®enepajbHOE ATEHTCTBO JKEJIE3HOAOPOKHOT0 TPAHCIIOPTA
®enepanbHOe rocy1apcTBeHHOE 0I01KeTHOEe 00pa3oBaTeIbHOE
yupe:KIeHHe BbICIIero 00pa3oBaHus
«IIpuBOKCKHUI roCy1apCTBEeHHbIN YHHUBEPCHUTET MyTel CO00IeHHsD)

Paccmotpeno: Buaer Nel Yr1Bepxkaaro:
Ha 3aCeaHUU LUKIOBOU JAu¢depeHupoBaHHBIN 3a4eT HauanbHuk yuebHOTro
KOMHUCCUH 10 TUCLUIUINHE oTaena
o0uienpogeccuoOHaNbHBIX U OI1.02. D1eKTPOTEXHUKA U
MaTeMaTHYECKUX JTUCLUILINH 3JIEKTPOHUKA ®.1.0.
[Ipotokom Ne JUISL CIIELIUAIbHOCTH « » 20
OT «__ » 20 1. 23.02.01 Opranuzanus nepeBo3oK 1 T.
[Ipencenarens LK yIpaBJICHHE Ha TpaHcTopTe (110

®.N.0. BHIaM)

['pyninsl

B 3aganusax Nel-Ne9 neoOxomumo BeIOpaTh MPaBHIIBHBIN OTBET, 3amucaTth OykBy oTBeTa; B Nel(-pemuts
3ajauy.

1. Kakoil u3 nmpoBOJIOB OAMHAKOBOM UIMHBI M3 OJHOTO M TOTO K€ MarepHaya, HO Pa3HOro IHAMETpa,
CUJIbHEE HarpeBaeTcs Mpyu OAHOM U TOM K€ TOKe?

a) o0a mpoBOJIa HATPEBAIOTCS OJIMHAKOBO;

0) cuibHEE HArpeBaeTCs MPOBOJI C OONBIIUM AUAMETPOM;

B) CHJIbHEE HArpeBaeTCsi MPOBO/] C MEHBIITUM JHAMETPOM.

2.CKOJIBKO MIECTHBOJBTOBBIX JIAMIIOYEK HEOOXOJAMMO B3SITh JIJISl €JIOYHON THPJISTHIIBI, €CITM HAIPSHKCHHE
cetu 220B?

a) 37 mr.;  6) 20 mt.; B) 40 miT.; r) 16 mr.

3. OnpenenuTh CONMPOTUBIICHHUE JIAMITHl HAKAJIMBaHUS, e€clid Ha Hel Hanucano 100 Bt u 220 B.
a) 484 Ow; 0) 448 Owm; B) 684 Owm; r) 864 Owm.

4.1lenb NepeMEHHOTO TOKA COJIEPKUT JIaMIy HakanuBaHus. Kak u3aMensercs mo ¢ase TOK U HalpspKeHUe
B ATOM 1enu?

a) TOK OIepexaeT HalpsbKeHHe Ha Yol m/2;

0) HanpsDKEHUE M TOK COBMAJIAlOT o (ase;

B) HaIlpsDKEHUE ONepekaeT TOK Ha yroi m/2.

5. CxemMa cOCTOUT M3 OJJHOTO PE3UCTUBHOIO 3JI€MEHTa ¢ conpoTuBieHneM R=220 Om. Hanpsixenue Ha
e€ 3axxuMmax u= 220 sin 628t. OnpenenuTe MoKa3aHUs aMIepMeTpa U BOJIBTMETPA.

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

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

6. CuMmmeTpuyHas Harpy3ka CoelIMHEHa «3Be3non». JInHelHoe Hampspkenue paBHo 380 B. Haiigute
(hazHoe HampsHKEHUE.
a) 127 B; 6) 220 B; B) 380 B.

7. YacTtoTa BpalleHHWss MAarHUTHOTO MOy acuHXpoHHOTro auratens 1000 o6/muH. YactoTa BparieHus
poropa

950 06/mMuH. OnIpeeTuTh CKOTBKCHHE.

a) 50; 0) 0,5; B) 5; r) 0,05.

8. CKOJIBKO p-n MEPEeX0JI0B COAEPKUT MOTYIPOBOIHUKOBBIN AHO?
a) OJIUH; 0) nBa; B) TPH; T') YeThIpe.
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9. Kakyto poJib B JIEKTPOHHBIX CX€MaX BBITTOJIHSAET BapUKar?
a) CONPOTHUBIICHUS; 0) KIToya; B) MHJYKTUBHOCTH; r) EMKOCTH.

10. K tpexdaznoii cetu ¢ nuHeWHbIM HampsbkeHueMm 220 B moakiroueHa CUMMETpUYHasi Harpyska,
AKTUBHOE COINPOTHBJIECHUE KOTOpoH B Kaxaou ¢aze 150 Owm, a maayktuBHoel 10 Om. Haiinure dasHbie

TOKHU U HANPSKEHUSI IPU BKIOYEHUH HAIPY3KU «TPEYTOJIbHUKOM»?

[IpenonaBatens ®.1.0.

Munucreperso Tpancnopra Pocceuniickoi ®@enepauuu
®deaepanbHOE ATEHTCTBO KeJIE3HOAOPOKHOI0 TPAHCIIOPTA
®enepaibHOE rOCy1apCTBEHHOE 0I012KeTHOE 00pa30BaTeIbHOE
y4pesKAeHue BbICIIEro 00pa3oBaHusA
«IIpuBOIKCKHUI TOCy1apCTBEHHbIN YHHUBEPCHUTET MyTel CO00IeHHsD)

PaccmoTtpeno: Buer Ne2 YT1Bepxkaaro:
HAa 3aCeaHUU LUKIOBOU MuddepenunpoBanHblii 3aueT HauanbHuk yuebHOTro
KOMHUCCUH 10 TUCUUIUINHE oTaena
o0mmenpodeCCHOHAIBHBIX H OI1.02. Dj1eKTpOoTEeXHUKA U
MAaTE€MaTHYECKUX JTUCLHHILINH JJIEKTPOHUKA ®.1.0.
IIporokomr Ne JUIS CIIELIUAIbHOCTH « » 20
OT «__ » 20 1. 23.02.01 Opranu3anus nepeBo3oK u T.
IIpencenarens LIK yIipaBJIeHUE Ha TpaHcnopTe (110

®.N.0. BHIaM)

['pynnsl

B 3amanusax Nel-Ne9 HeoOxoauMo BeIOpaTh MPaBUIIbHBINA OTBET, 3amucarh OykBYy oTBeTa; B NelO-pemnth
3ajauy.

1.ITo xakoMy 3aKOHY MOXHO OIpEAEIUTh CUITy B3aUMOJICHCTBUS 3apsA0B?
a) 3akoHy Oma; 0) 3akoHy Ammnepa;  B) 3akoHy J[xoynsa-Jlenna; ) 3akony Kynosna.

2. B a1eKTpHUUYECKO#l CETH MOCTOSHHOTO TOKA HANPsKEHUE HA 3A)KUMax UCTOYHUKA 3JIEKTpOIHEpruu 26 B.
Hanpsokenue Ha 3axxumax norpedurens 25 B. Onpenenure norepro HanpspKEHUS.
a) 1 %; 0) 2 %,; B) 3 %; ) 4 %.

3. Kak usmMeHHTCS HAIlIPpAKCHHUE Ha BXOAHBIX 3aKHMMax BHCKTqueCKOﬁ OCIHU IMOCTOAHHOI'O TOKa C
AKTUBHBIM 3JICMCHTOM, €CJIU MMapaJICJIbHO HCXOAHOMY 3JICMCHTY BKIIIOYHUTH el OauH DJIEMEHT?
a) HC U3BMCHUTCA, 6) YMCHBIIUTCA, B) YBCIUYUTCA, 1") JJI1 OTBETAa HEAOCTATOYHO JaHHBIX.

4. OnpenenuTe MepuoJ] CUTHANA, €CJIA 9acTOTa CUHycouaanbHOro Toka 50 I'm.
a) 400 c; 0) 1,4c; B) 0.02 c; r) 40 c.

5. Kak u3mMeHuTcs MHAYKTUBHOE COMPOTHUBJIEHUE C YBEIIMUCHUEM YACTOTHI?
a) HEe UBMEHUTCS; 0) YMEHBIIUTCS; B) YBEIUUHUTCS.

6. CuMMeTpuuHas Harpy3ka COEJUHEHAa «TpeyroJbHUKOM». JIuHeilHoe HampsbkeHue paBHo 380 B.
Haiigure dasHoe HanpsbkeHue.
a) 127B; ©6)220B; B)380B.

7. Ilpm kakux 3HaueHWsAX KodpduumeHta TpaHchopMalMu  LENEcO0Opa3HO  MPUMEHSThH

aBTOTpaHCHOPMATOPHI?
a)k>1; 0)k<1; B) k<2; ') HE UMEET 3HAUCHHUSI.
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8. Kax m3meHuTcs yacToTa BpallleHUss MarHUTHOTO T0JIsI IPY YMEHBILIEHUH Nap MOJICOB aCHHXPOHHOTO
Tpexda3Horo nBUraTess?
a) yBEJIUUYUTCS; 0) yMEHBIIUTCS; B) OCTAHETCS MPEKHEM.

9.CKOIIBKO p-n MEpPeX0/I0B y OUMOISPHOTO TpaH3uCTOpa?
a) OJIUH; 0) nBa; B) TPH; T') YeThIpE.

10. K tpexda3znoii cern ¢ nuHelHbIM HampspkeHHeM 380 B monkirodyeHa cUMMETpUYHAas Harpyska,
aKTUBHOE COMPOTHBIICHUE KOTOpOH B Kaxkaon ¢aze 240 Om, a emkoctHoe 80 OMm. Haiiti (ha3ubie TOku 1

HAIPsXKCHUA ITPU BKIIFOYCHUW HAIr'py3KH (<3B63H0ﬁ))?

[IpenonaBarens d.N.0.

MunuctepcTBo Tpancnopra Poccuniickoii @exepanuu
®egepanbHOEe ATEHTCTBO 7KeJIe3HOA0POKHOI0 TPAHCIIOPTA
®enepaibHOE rocy1apcTBeHHOE 0I0/12KeTHOE 00pa3oBaTe/IbHOe
yupesk/JieHue BbICIIero 00pa3oBaHusA
«IIpUBOJIKCKHI TOCYIaPCTBEHHbIH YHMBEPCUTET IyTell cO00eHusD)

Paccmotpeno: buner Ne3 Yr1Bepxkaaro:
Ha 3aCelaHUM LIMKJIOBOU JuddepeHupoBaHHBIN 3a4eT HavanpHuk yue6HOTrO
KOMHUCCUHU 10 TUCLUIUINHE oThena
o0menpoeCCHOHATBHBIX U OI1.02. Dj1eKTPOTEXHUKA H
MaTEMaTHYECKUX JUCLHUIIINH 3JIeKTPOHUKA ®.1.0.
IIpotokom Ne JUISL CIIELIUAIbHOCTH « » 20
OT «__ » 20 23.02.01 Opranu3zaius NepeBO30K U T.
[Ipencenarens LIK yIpaBJIeHHE HA TpaHcTopTe (110
d.N.0. BHUIaM)
['pynimbl
B 3aganusax Nel-Ne9 HeoOxoauMo BEIOpaTh MpaBUIbHBIN OTBET, 3amucarh OykBy oTBeTa; B NelO-pemutsb
3a/1auy.

1.Kakoil n3 mpoBOJOB OJMHAKOBOTO CEYEHMS M3 OJHOIO M TOrO XE€ MaTepuana, HO Pa3HOM IJIMHBI,
CHJIbHEE HarpeBaeTcs MpU OJTHOM U TOM K€ TOKe?

a) o0a MpoBO/Ia HArpeBaroTCs OJIMHAKOBO;

0) cusbHEE HAarpeBaeTCsl MPOBO/T OOJBIIEH JJIMHEI;

B) CUJIbHEE HarpeBaeTcs MPOBOJ MEHbINEH JTHHBI.

2. Kakoii crioco6 coelMHEeHUs] MCTOYHUKOB MO3BOJISIET YBEIUMUNTh HAPsKEHUE?

a) mocJe0BaTeIbHOE COeTMHEHNE; 0) mapajelbHOe COeAMHEHUE;  B) CMELIAHHOE COeIMHEHUE;

') HU KaKOM M3 NePEeYNCIIEHHBIX CIIOCO0O0B.

3. B a5ieKTpHUeCcKyIO 1eNb NOCIEI0BAaTENBHO BKIIOUEHBI JIBa pe3ucTopa ¢ conporusieHrueM 10 Omu 110
Owm. Hanpsxenne Ha Bxone 120 B. Onpenenure TOK B LIENH.
a)40A; 6)1 A; B)12,8A; 1)6A.

4. Tlpu nocneaoBaTeIbHOM COETMHEHUH PE3UCTOPA, KATYIIKH MHIYKTUBHOCTH, KOHJIEHCATOpa 0Ka3aioch,
YTO TOK OTCTAET OT HANpPsDKEHUS Ha HEKOTOPBINA yroil. YTo MOKHO CKa3aTh O XapakTepe Harpy3Kku?

a) Mpeo01aJaeT eMKOCTHOE CONPOTUBIICHHUE;

0) npeoOaaeT HHAYKTUBHOE COMPOTUBIICHUE;

B) IpeobiaaeT akTUBHOE COMPOTUBIICHHE, & MHAYKTUBHOE U EMKOCTHOE CONPOTHUBIIEHUS PABHHBI.

5. B tpexdasznyto ceth ¢ nuHeHbIM HanpsbkeHreM 380 B BrirouaroT TpexQas3Hblil ABUraTellb, Kaxaas 13
00MOTOK KoTOporo paccuntana Ha 220 B. Kak crnenyer coequHUTh OOMOTKY ABUTATEIIS?

a) «TPEyroJIbHUKOM; 0) «3Be3110i1»; B) ABUTIaTeNb HEJIb3sl BKJIIOYATh B ATY CETh;

I') MOXHO «TPEYTrOJIbHUKOM», MOKHO «3BE3J10M».

6. OOMOTKH Tpex(a3HOro reHepaTopa COCIHMHEHBI «TPEYroJIbHUKOMY». CKOJIBKO JUHEWHBIX MPOBOJIOB
MOJIXOIUT K reHepaTtopy?
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a) 3; 0) 4; B)2; T1)6.

7. Y cunoBoro ogHo(hazHOro TpaHcpopmaropa HOMUHAIBHOE HanpsbkeHue Ha Bxozae 6000 B, Ha Brixone
100 B. Onpenenuth k03P puiineHT Tpanchopmarv.
a) 60; 6) 0,016; B) 6; r) 600.

8.YmpaBisieMble BBITTPSIMUTEIN BBIIOTHSIOTCS Ha Oa3e:
a) TIUOJIOB; 0) MOJIEBBIX TPAH3UCTOPOB; B) OMIIOJIAPHBIX TPAH3UCTOPOB; I') THPUCTOPOB.

9. K kakoii cTerneHy UHTErpali OTHOCITCS MHTErpaIbHbIE MUKPOCXEMBI, coaepkariue 400 Jornyeckux
3JIEMEHTOB?
a) Masioit;  0) cpeaHei; B) BBICOKOI; ') CBEpPXBBICOKOM.

10.CuHyconaambHO U3MEHSIOIINECS HAIIPSDKEHUSI TPEICTABICHBI CIICTYIOIIUMHU BBIPAKECHUSMH
u1=100sin(314t+30°), ux=200sin(314t+60°). Onpenenure Npu MOMOIIM BEKTOPHOW TUarpaMMbl oOInee
HarnpsDKCHUE (JIeHCTBYOIIEE 3HAUCHUE).

[IpenonaBatens ®.1.0.

Munucrepcerso Tpancnopra Poccuiickoii deaepauuu
®degepanbHOE ATEHTCTBO KeJIE3HOAOPOKHOI0 TPAHCIIOPTA
®enepaibHOE rOCy1apCTBEHHOE 0I0/12KeTHOE 00pa30BaTeIbHOE
yupesKAeHHue BbICIIEro 00pa3oBaHusA
«IIpuBOKCKHUI rocy1apCTBEeHHbIN YHHUBEPCUTET MyTel cO00IeHHsD)

PaccmoTtpeno: Buier Ne4 YT1Bepxkaaro:
Ha 3aCeJJaHUU LIUKJIOBOH JAuddepeHunpoBaHHbIIi 3a4eT HauanbHuk yuebHOro
KOMHCCHU 10 TUCUUIUINHE oTaena
o0menpodecCHOHaNbHBIX U OI1.02. Dj1eKTPOTEXHUKA H
MAaTE€MaTHYECKUX JTUCHHIUINH JJIEKTPOHUKA ®.1.0.
IIporokom Ne JUISL CIIELIUAIbHOCTH « » 20
OT «___ » 20 T 23.02.01 Opranu3zariusi IEpeBO30K U T.
ITpencenarens LUK yTipaBJIeHUE Ha TpaHcrnopTe (1o

d.1.0. BHJIaM)

['pyninsl

B 3amanusax Nel-Ne9 HeoOxoauMo BeIOpaTh MpaBUIIbHBINA OTBET, 3amucarh OykBYy oTBeTa; B NelO-pemnth
3ajauy.

1.Ilo mpoBOIOYHOM cHiUpalid, COMPOTUBIIEHHE KOTOPOIl B HarpeToMm coctosinuu 48 OM, TedyeT ToK - 2,5
A.Kakoe KoIM4ecTBO TEIJIOThI BBIACIUT 3Ta COUPAJIb 32 2,5 MUHYTHI?
a) 25 xIx; 6)45xJx; B)7,5x/x.

2.0npenenuTts 00IIE€e COMPOTHMBICHHWE M€ TPH MaAPALICIFHOM COCIWHEHHH 2-X TOTpeOuTENeH,
COIIPOTHBIIEHUE KOTOPBIX 110 100 OM?
a)2000m; ©6)500m; B)100mM; 1)0,2 Om.

3. Kak usmeHuTcs caBur ga3 Mexy HalmpsDKEHHEM UM TOKOM Ha KaTylIKe MHAYKTUBHOCTH, €Ciiu 00a eé
napamerpa (R n XL) onHOBpeMEeHHO yBenuyarcs B Ba pas3a?

a) YMEHBIIUTCS B JIBa pasa; 0) yBeIMUUTCA B JBa pa3a;  B) YMEHBIIMTCA B YEThIpE pa3a; TI) HE
MU3MEHUTCHS.

4. Cxema COCTOUT M3 OJHOTO PE3UCTUBHOIO 3j€MeHTa ¢ conpoTuBieHneM R=110 Om. Hanpspkenue Ha
e€ 3axxuMmax u= 220 sin 628t. OnpenenuTe MoKa3aHUs aMIepMeTpa U BOJIBTMETPA.

a)l =2 A, U=220B; 6)I=14A, U=156B;

B) =14 A, U=220 B; r)[=2A, U=156B.
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5.KakoBo cooTHomeHne Mexay (asHBIMH UM JIMHEWHBIMH HANpsOHKCHUSIMU TPU  COCAMHEHUU
noTpeOuTeNei SIEKTPOIHEPTHH «TPEYTOIEHUKOM).
a) Ups=Up; ©6)U,=Uy/1,73; B) Up=0,578U,.

6. K uemy npuBOAMT OOPHIB BTOPUYHOM 1IeTIH TpaHChopmaTopa Toka?
a) K KOPOTKOMY 3aMbIKaHHUIO; 0) K peXHMY XOJIOCTOT'O X0J1a;
B) K IOBBIIICHUIO HANIPSDKEHUSI; T') K MOJOMKE TpaHcopmaTopa.

7. UYacToTa BpalieHUs] MarHUTHOTO TOJIsI acuHXpoHHOro aBuratens 1100 o6/mun. YacTora BpamieHus
poropa 1050 06/muH. OnpenenuTh CKOJIbKCHHUE.

a) 45; 6) 0,45; B) 4,5; r) 0,045.

8. CKOJIBKO p-n Mepexo/ioB y TUupucropa’?
a) OJIUH; 0) nBa; B) TpH;  T) YETHIpE.

9. DnexTpo sl HOTOPE3UCTOPA BBHITOITHECHBI H3:
a) Menu; 0) mIaTUHBI;  B) JKeJe3a, r) cepebpa.

10. Haiigute BbIpakeHHE JJI1 MTHOBEHHOT'O 3HA4€HMs TOKa B LIENH C KOHJEHCATOPOM eMKOocThio C=1
MK®, KOTOpBIN NOJKIIIOUEH K UCTOYHHUKY ITepeMeHHoro Hanpsbkenus 220 B, wacroroit 100 I'm.

[IpenonaBarenn d.1N.0.

MunucrtepcrBo Tpancnopra Poccuniickoii ®egepanun
DenepabHOE ATEHTCTBO KEJIe3HOA0POKHOI0 TPAHCIIOPTA
denepajbHOe rocyapcTBeHHOE 0I01KeTHOE 00pa3oBaTeIbHOE
yupeskJieHue BbICIIero 00pa3oBaHusA
«IIpMBOKCKHI rOCy1aPpCTBEHHBINH YHHBEPCHUTET MMyTel CO00IEeHHsD)

aCCMOTPEHO: Buier NeS YTBepxaaro:
Ha 3aCelaHNM [IMKJIOBOU JuddepeHupoBaHHBIN 3a4eT HavanpHuk yue6HOTO
KOMHUCCUH 10 TUCLUIUINHE oThena
o01enpoecCHOHAIBHBIX H OI1.02. DjeKTpoTeXHUKA U
MaTEMaTHYECKUX AUCLHUIIINH JJIEKTPOHHKA ®.1.0.
IIpotokom Ne JUIS CIIE[UAIBHOCTH « » 20
OT «__ » 20 1. 23.02.01 Opranuzanus nepeBo3oK u T.
[Ipencenarens LK yIpaBJeHHE Ha TpaHCIIOPTe (10

d.N.0. BHIaM)

['pynimbl

B 3aganusax Nel-Ne9 nHeoOxonumo BeIOpaTh MpaBHIIbHBIN OTBET, 3amucarh OykBy oTBeTa; B Nel(O-pemutsb
3a1auy.

1. MouHocTs nBUraTens nocTostHHoro Toka 2,5 kBr. Ilone3nas momiHocTs, oTnaBaeMasi B Harpysky, 1,8
kBT. Onpenenure KIIJ[ nBuraresns.

a) 0,8; 0) 0,72; B) 0,6; 1) 0,85.

2. B anekTpudecKyro 1enp napajuieJbHO BKIIFOUEHBI JBa pe3nucropa ¢ conporusieHrueM 10 Om u 150 Om.
Hanpspokenne Ha Bxozge 120 B. Onpenenure TOK Ha HEPAa3BETBIEHHOM Y4acTKe.

a) 40 A; 0) 20A; B) 12,8 A; r) 6 A.

3. B Kakux ciaydasx NpUXOAUTHCS IPUMEHATDH IapaJUIEIbHOE COEIMHEHNE KOHIEHCATOPOB?

a) ISl TOJTY9eHUST OOJIBIITUX €MKOCTEH;

0) A7 ynydlieHus 3araca MpOYHOCTH U30JILUN KOHACHCATOPA;

B) JIJIsl IOJTyYEHUS MaJIOl EMKOCTH.
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4. IIpn KaKOM HAMpPSKEHUH BBITOJHEE MEpPeIaBaTh MEKTPUUYECKYIO SHEPTHUIO B JIMHHH JJICKTporepeaad
MpY 3aJJaHHOW MOIITHOCTH?

a) MOHIKEHHOM; 0) MOBBIIEHHOM; B) 0e3pa3Nu4Ho; T) 3HaueHue HampspkeHus: yreepkaeHo ['OCTom.
5. Konpgencarop emkocthio C MOJKIIOUEH K UCTOYHUKY CHHYCOMAAIbHOrO Toka. Kak M3MeHuTCs TOK B
KOHJIEHCATOPE, €CJIM YaCTOTY CUHYCOMIAJIbHOTO TOKAa YMEHBIIUTH B 3 pa3a?

a) YMEHBIIUTCA B 3 paza; 0) yBenuuuTcs B 3 pasa;  B) YBENIMYUTCA B 9 pa3;  T) OCTaHETCS
HEU3MEHHOM.

6. Ilomnas motpebasieMass mMomHOCTh Harpy3ku S= 250 xkBA, a akrtuBHas momHocTh P= 200 kBrT.
Onpenenure KO3PUIUEHT HATPY3KH.

a) cos ¢=0,75; 0) cos ¢ =0,35; B)cos ¢ =0,55; r1)cos¢e=0,8.

7. B cummerpuvHOU TpexdhasHOW 1enu JuHeHHbIH Tok 2,2 A.PaccumTaiite (a3HbI TOK, €CIIM Harpyska
COEJIMHEHA «TPEYTOJIbHUKOM.
a) 2,2 A; 0) 1,27 A; B) 3.8 A; r) 2,5 A.

8.YKaxuTe MoJIIPHOCTh HANPSDKEHHSI HA YMUTTEPE U KOJUICKTOPE TPAH3UCTOPa THIIA N-p-N.
a) IJIIOC, IUTI0C;  0) MUHYC, ILJIIOC; B) IUIIOC, MUHYC; I') MUHYC, MUHYC.

9.Kaxum 06pa3oM 371€MEHThI HHTErpalbHOH MUKPOCXEMBI COETUHSIOT MEXy COO0M?
a) HaIbUIEHUEM 30JI0ThIX WM aTFOMMHUEBBIX JJOPOXKEK Yepe3 OKHA B MAacKe;

0) maiiKoi JIa3epHBIM JTy4OM;

B) TEPMOKOMIIpECCHUEH;

') BCEMHU NI€PEYUCIIEHHBIMU METO/IaMHU.

10. Kakast MOIITHOCTh pacxoyeTcsi B COCIMHUTENIbHBIX MTPOBOJIaX, €CIIU HanpsbkeHue Ha Harpyske 80 B,
a Tok B uenu 40 MA? Dnektpuyeckas uenb noaxiatoyeHa Kk uctoyHuky ¢ 31C E =100 B u BHyTpeHHUM

COMPOTHUBIIEHUEM Tp= 50 OM.

[IpenonaBatens ®.1.0.

Munucrepcerso Tpancnopra Poccuiickoi ®@enepauuu
DenepabHOE ATEHTCTBO KEJIE3HOA0POKHOI0 TPAHCIIOPTA
®enepaibHOE rOCy1apCcTBEHHOE 010/1KeTHOEe 00pa3oBaTeIbHOE
yupesKAeHHue BbICIIEro 00pa3oBaHusA
«IIpuBoOKCKHUI rOCy1apCTBEHHBIN YHHUBEPCUTET MyTel cO001eHHsD)

PaccmoTtpeno: Buier Ne6 YT1Bepxkaaro:
Ha 3aCelaHUU LIUKIOBOU JuddepenunpoBaHHbIi 3a4eT HauanpHuk yueOHOrO
KOMHUCCUH 10 TUCUUIUINHE oTaena
o0menpodecCHOHaANbHBIX U OI1.02. DjIeKTPOTEXHUKA H
MaTeMaTHYECKUX JTUCIUTUINH JJIEKTPOHUKA ®.1.0.
IIporoxkon Ne JUISL CIIELIUAJIBHOCTH « » 20
OT «__ » 20 T 23.02.01 Opranu3zanus nepeBo30K U T.
IIpencenarens LIK yIipaBJIeHUE Ha TpaHcropTe (1o

®.1.0. BUJIaM)

['pyninsl

B 3aganmsax Nel-Ne9 HeoO6xomumMo BEIOpaTh MpaBUIIbHBINA OTBET, 3anucaTh OykBy oTBeTa; B Nel0-pemnTh
3ajauy.

1. OnpenenuTh CONPOTHBIIEHUE JIAMITbI HAKAJIMBAHUS, €CJIA HA Hell HanucaHo 150 Bt u 220 B.

a) 423 Ow; 06) 243 Om;  B) 647 Owm; r) 323 Owm.

2. JIBa ucroyHuka nMmerot oguHakoBble DJIC U TOKH, HO pa3Hble BHYTpEHHUE conpoTusieHus. Kakoil u3

HCTOYHHUKOB nMeeT Oompmmin KITJ[?

a) KIIJ] uCTOYHMKOB paBHBI;

0) MICTOUHUK C MEHBIIIUM BHYTPEHHUM CONPOTUBIICHUEM;
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B) ICTOYHHK C OOJBIINM BHYTPEHHUM COMPOTHBIICHUEM.

3. Onpenenuth TOK I, MOAXOIAIINN K Y31y LIEMU MOCTOSHHOTO TOKa, €CJIM TOKHU B BeTBIX: 1 =-2 A, b =
4 A,

L=6AL=4A1=1A.

a) 15 A; 0)5A; B) -5 A; r)-15 A.

4. Ammutyna cuHycomnanbHoro HampspbkeHus 100 B, nauvanpHas dasa ¢= - 60°, wgactora 50 I'm.
3anumuTe ypaBHEHUE MTHOBEHHOT'O 3HAUCHHUSI 3TOTO HANIPSIKEHUSL.

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

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

5.CumMmeTpuyHas Harpys3ka coelWHEHa TpeyrosbHUKoM. [Ipu m3mepenHuu (a3HOro TOKa aMIepMmerp
nokazan - 10 A. Haligure TOK B TMHEHHOM MPOBOJIE.

a)l0A; 6)17,3A; B)14,14A; T1)20A.

6. Jlamribl HakaquBaHUS C HOMUHAJIBHBIM HampspkeHueM 220 B BrimrouaioT B Tpex(asHy0 CeTb C
HanpspkeHueM 220 B. Onpenenuts cxemy COeTMHEHUS JIaMIl.

a) TPEXIIPOBOJHOM 3BE370H;  0) YETHIPEXMPOBOAHOM 3BE3/I0H;  B) TPEYTOJHLHUKOM.

7. YUeM NpUHIUIIAATHHO OTIUYAETCS aBTOTPAHCPOPMATOPBI OT TpaHChopmaTopa?
a) MaJbIM K03 dHIMEeHTOM TpaHChOopMaInu;

0) BO3MOXXHOCTBIO U3MEHEHHS KO3 pHIreHTa TpaHCPOpMaLny;

B) AJICKTPUYECKUM COCIMHEHHEM NIEPBUYHOM U BTOPHUYHOM IICTICH.

8. Uro siByIseTCs KaTo/10M BaKyyMHOT0 (poTossiemenTa’?
a) HUKEJIMHOBAs! IPOBOJIOKA;

0) TUIeHKa U3 MOJIYIPOBOAHUKOBOTO MaTepuana;

B) TOHKHH CJIOW IIEI0YHO3EMENIBHOIO MeTallia.

9. ®ynkuunoHanbHbIN 070k DBM npenaHasHaueHHBIN JUIsl XpaHEHUsT OCHOBHOIO MaccuBa MH(pOpMaluu
Ha3bIBAETCS:

a) orepaTUBHOE 3aIOMUHAIOIIEE YCTPOUCTBO;  0) yCTPOIMCTBO yIpaBIICHHUS;

B) apu(METUYECKOE YCTPOHUCTBO; I') BHEILIHEE 3alIOMHMHAIOLIEee YCTPOICTBO.

10. K TtpexdazHoii cetu ¢ NuHEHHBIM HampsbkeHueMm 127 B moaxitoueHa CUMMETpUYHasl Harpyska,
aKTUBHOE COMPOTHUBIIEHUE KOTOpOoU B Kaxkaoil daze 110 Om, a uagyktuBHoe 60 Om. Haiinute ¢aznbie
TOKHU ¥ HAIPSDKEHMSI IPU BKIOYEHUH HAIPY3KU «TPEYTOJIBHUKOM»?

[IpenonaBatens ®.1.0.

Munucreperso Tpancnopra Poccuiickoi ®@enepauuu
DenepabHOE ATEHTCTBO KEJIE3HOA0POKHOI0 TPAHCIIOPTA
®enepaibHOE rOCY1aPCTBEHHOE 010/12KeTHOE 00pa3oBaTeIbHOE
yupesKAeHHue BbICIIero 00pa3oBaHusA
«IIpUBOJIKCKHI TOCY1aPCTBEHHbINH YHMBEPCUTET IyTell CO00EeHUsD)

PaccmoTtpeno: Bbuner Ne7 YT1Bepxkaaro:
Ha 3aCelaHUU LIUKIIOBOU JuddepenunpoBaHHbIi 32a4eT HauanpHuk yueOHOroO
KOMHUCCUH 0 TUCIUIUINHE oTaena
o0menpodecCHOHaANbHBIX U OI1.02. Dj1eKTPOTEXHUKA H
MaTeMaTHYECKUX JTUCIUTUINH JJIEKTPOHUKA ®.1.0.
IIporokon Ne JUISL CIIELIUAJIBHOCTH « » 20
OT «__ » 20 T 23.02.01 Opranu3zanusi mepeBo30K U T.
IIpencenarens LIK yIipaBJIeHUE Ha TpaHcropTe (1o

®.1.0. BUJIaM)

['pyninsl

B 3apanusax Nel-Ne9 HeoOxoauMo BeIOpaTh MpaBUIBHBINA OTBET, 3amucarh OykBy oTBeTa; B NelO-pemnth
3ajauy.
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1. Kakoe u3 MpUBEAECHHBIX YTBEPKIACHUI HE COOTBETCTBYET IIOCIEAOBATEIBHOMY COECIUHEHHUIO BETBEH
MPY MOCTOSIHHOM TOKE?

a) TOK BO BCEX JIEMEHTaX LENU OJUHAKOB;

0) HanpsDKEHUE Ha 3aKUMax IelH PaBHO CyMME HaIPsHKeHHUI Ha BCEX €ro y4yacTKax;

B) HaNpsHKEHUE HA BCEX 3JIEMEHTAX LENHU OJMHAKOBO U PAaBHO M0 BEIMYNHE BXOJHOMY HAIIPSKEHMUIO.

2. Tpu pesuctopa: Ri = 8 Om, R» = 4 Om, R3 = 6 OM coenuHEHBI TIOCIIEIOBATEIFHO U BKJIIOYCHBI B
ANIEKTPUYECKYIO ceTh. Ecnu HanpshkeHue Ha pesucrope R3 paBHo 12 B, To HanpsikeHHE IEKTpUUYECKON
CETH PaBHO:

a) 30 B; 0) 24 B; B) 36 B; r) 16 B.

3. IIpu nocnenoBaTeIbHOM COEMHEHUH PE3UCTOPa, KaTYIIKH HHIYKTUBHOCTH, KOHACHCATOpa 0Ka3ajocCh,
YTO TOK OIIEPEKAET HAIPSHDKEHHWE HAa HEKOTOPBIN yroi. YTo MOXKHO cKa3aTh O XapaKTepe Harpy3ku?

a) Mpeo01ajaeT eMKOCTHOE COMPOTHBIICHHUE;

0) npeoOaaeT MHAYKTUBHOE COMPOTUBIICHHE;

B) IpeobiaiaeT akTUBHOE COMPOTUBJICHHE, @ UHAYKTUBHOE U EMKOCTHOE COTPOTHUBIICHHUS PABHBI.

4. Kak n3MeHUTCSI MHIYKTHUBHOE CONPOTHUBIIEHUE C YMEHbILIEHUEM TIepruoaa?

a) He UBMEHUTCS;  0) YMEHBIIUTCS;  B) YBEJIMUYUTCS.

5.HampspkeHue Ha 3akuMax LeNd € PE3UCTUBHBIM 3JEMEHTOM H3MEHsieTcss Mo 3akoHy: u=100
sin(314+30°). Onpenenute 3aKOH U3MEHEHHUA TOKa B 1enu, eciii R=20 Om.

a)i=S5sin 314 t; 0) 1 =5 sin (314t + 30°);

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

6. Jluneiinblii Tok paBeH - 2,2 A.Haiimute QasHblii TOK, eclu CHMMETpUYHas Harpy3ka COEJIMHEHA
«3BE3I0M.
a)22A; 0)1,27A; B)3,8A; r) 2,5 A.

7. B Tpexda3znyto ceThb ¢ IuHEHHbIM HanpspkeHreM 380 B BkirodaroT TpexQasHblil ABUraTesb, KakKaas U3
00MOTOK KOoTOpOTO paccuntana Ha220 B. Kak criegyer coequHUTh OOMOTKH JBUTATEIIS?

a) «TPEeYroJIbHUKOMY; 0) «3Be310i»;

B) JIBUTaTeNb HEJIb3s BKJIIOYATh B 3TY CETh; T') MOYKHO TPEYTOJIbHUKOM, MOKHO 3BE3/10H.

8. YKaxuTe MoJSIpHOCTD HANIPSDKEHUS HA SMHTTEPE U KOJUIEKTOPE TPAH3UCTOPA TUTIA P-N-P.
a) TUTIOC, TITIOC; 0) MUHYC, TUTIOC; B) IUTIOC, MUHYC; T') MUHYC, MUHYC.

9. DneKkTpoHHBIE YCTpPOHCTBa, NMpeodpa3yroliue MOCTOSHHOE HAIpsDKEHHE B MEPEMEHHOE HampshKeHUE,
Ha3bIBAIOTCS:
a) BBIPSIMUTEISIMH; 0) MHBEpTOpaMu; B) CTaOMIIUTPOHAMU; r) hunabTpamu.

10. Yemy paBHO oOliee CONPOTHBIIEHHE LIETIH U3 8 MOCIENI0BATEIbHO COCTUHEHHBIX PE3UCTOPOB, €CIH
COMPOTHUBIIEHNE KX I0TO U3 HUX Ha 50 OM O0mbIIe MpeabIAyIIero, a CONPOTUBIIEHUE NTEPBOTO PE3UCTOpa
R1=200 Om? Haiitn HanpspkeHne Ha BOCBMOM pe3uctope Rs , eciin Hanpsbxkenue nutanus nenu 220 B.
[IpenonaBarens ®.1N.0.

136



Munucrepcrso Tpancnopra Poceuniickoit ®@enepauuu
®enepajbHOE ATEHTCTBO JKEJIE3HOAOPOKHOT0 TPAHCIIOPTA
®enepanbHOe rocyIapcTBeHHOE 0I01KeTHOe 00pa3oBaTeIbHOE
yupe:KIeHHe BbICIIero 00pa3oBaHus
«IIpuBOKCKHUI roCy1apCTBEeHHbIN YHHUBEPCHUTET MyTel CO00IeHHsD)

Paccmotpeno: Buier Ne§ Yr1Bepxkaaro:
Ha 3aCeaHUU LUKIOBOU JAu¢depeHupoBaHHbIN 3a4eT HauanbHuk yuebHOro
KOMHUCCUH 10 TUCLUIUINHE oTaena
o0uienpogeccuoOHaNbHBIX U OI1.02. D1eKTPOTEXHUKA U
MaTeMaTHYECKUX JTUCLUILINH 3JIEKTPOHUKA ®.1.0.
[Ipotokom Ne JUISL CIIELIUAIbHOCTH « » 20
OT«__ » 20 1. 23.02.01 Opranu3anus 1epeBo30K U T.
[Ipencenarens [IK yIpaBJICHHE Ha TpaHcTopTe (110

d.N.0. BHIaM)

['pyninsl

B 3aganusax Nel-Ne9 neoOxomumo BeIOpaTh MPaBHIIBHBIN OTBET, 3amucaTth OykBy oTBeTa; B Nel(-pemuts
3ajauy.

1. ITo xakoMy 3aKOHY MOYKHO ONPEIECIHUTH CHUITY, C KOTOPOH MarHUTHOE IT0JIe JCHCTBYET HA MPOBOIHUK C
TOKOM?
a) 3akony Oma; 0) 3akoHy Amriepa; B) 3akony JDkoyns-Jlenna; ) 3akony Kyiona.

2. Kakoe M3 NpUBEACHHBIX YTBEP)KJIECHUN HE COOTBETCTBYET NapajlIeIbHOMY COEAMHEHHUIO BETBEW MpHU
IIOCTOSIHHOM TOKe?

a) TOK B IIOJIBOASILEH LIENN paBEH CyMME TOKOB BO BCEX 3JIEMEHTAX LIEH;

0) HanpspKeHUE Ha 3a)KMMax LNy paBHO CyMMe HalpsOKeHUH Ha BCEX €ro y4acTKax;

B) HaNpsHKEHUE HA BCEX JIEMEHTaX LENH OJMHAKOBO U PaBHO MO BEIMYMHE BXOJHOMY HAIPSKEHHUIO.

3. Omnpenenuth o00IEe COMPOTHUBICHHE IENU TPH MapaUICIbHOM COCIUHEHUU 2-X TOTpeOuTesnei,
COIIPOTHBIIEHUE KOTOPBIX 110 100 OM?
a)2000m; 6)500m; B)100OM; 1)0,2OMm.

4. MomHocTs nBuratens nocrossHHoro Toka 1,5 kBrt. Ilone3sHas MomHocTh, OTAaBaeMas B Harpysky,
1,125 kBt. Onpenenure KIIJ[ nBuratens.
a) 0,8; 0) 0,75; B) 0,7; r) 0,85.

S5.Karymka ¢ MHIYKTUBHOCTBIO L. TOAKIIOUYEHA K MCTOYHUKY CHHYCOMAAIBHOTrO HampsikeHus. Kak
M3MEHUTCS TOK B KaTYIIKE, €CIM YacTOTa UCTOUYHUKA YBEJIMYUTCSA B 3 paza?

a) yMeHbIIUTCS B 3 pasa; 0) yBenuuutcs B 3 pasa; B) yBenMuyuTCs B 9 pas; ) HE
U3MEHUTCA.
6. OOMOTKM Tpex(a3HOro reHepaTopa COEIUHEHBI «3Be370i». CKOJIBKO JIMHEHHBIX IIPOBOJIOB

MOJXOUT K reHepaTopy?
a)3; 0)4; B)2; T)6.

7.Kakoii pexxuM paboThl TpaHC(POpPMATOpa MO3BOJIAET ONPEASIUTh KO3 (UIIMEHT TpaHCPopMaLuu?
a) pEeKUM HarpysKu; 0) peXuM XOJOCTOro X0/a;
B) PEKUM KOPOTKOTO 3aMbIKaHUS; I') HH OJIMH U3 MEPEUHCICHHBIX.

8. Kak m3ameHuTCs yacToTa BpalleHUsi MArHUTHOTO TOJIS MPU YBEJIIMYEHUHU Tap MOJIOCOB aCUHXPOHHOTO
Tpexda3Horo JBUTATENs?

a) YBEITUYUTCS; 0) YMEHBIIUTCS; B) OCTaHETCS IPEIKHEH.

9. Kak Ha3bIBatOT CpeTHUIA CIIOM Y OMTOJISIPHBIX TPAH3UCTOPOB?
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a) CTOK; 0) UCTOK; B) Oasa; T') KOJIJIEKTOP.

10. K tpexdaznoii cetu ¢ nuHeiHbIM HampsbkeHueM 220 B mojkimroueHa CHMMeETpHYHas Harpyska,
AKTHUBHOE COINPOTHBIICHUE KOTOPOH B Kaxko# daze 180 Om, a emxoctHOoe 150 Om. Haiitu da3Hbie TOKU U
HaIPSHKEHUS MIPU BKIIFOUEHUH HATPY3KU «3BE301»?
[IpenonaBarens d.N.0.

MunucrtepcTBo Tpancnopra Poccuiickoii @exepanun
DenepaibHOE ATEHTCTBO KeJIe3HOA0P0KHOI0 TPAHCIOPTA
DenepajibHOE TOCYIAPCTBEHHOE OI0IKeTHOE 00pa3oBaTe/ibHOe
yupe:KIeHue Bbiciero o0pa3oBaHus
«IIpMBOJIKCKMH TOCYyIapPCTBEHHbIH YHUBEPCUTET MYTel COOOEHUsI»

Paccmorpeno: buser Ne9 YTBepxaaro:
Ha 3aCElaHUH LIUKJIOBOU JuddepeHupoBaHHBIN 3a4eT HauanbHuk yuebHOTO
KOMHCCHH 10 IUCLMILINHE ornena
o0mIenpopeCCHOHANBHBIX U OI1.02. Dj1eKTPOTEXHUKA H
MaTeMaTUYECKUX JIUCUUILINH 3J1eKTPOHUKA ®.1.0.
IIpotokom Ne JUISL CIIELUAIbHOCTH « » 20
OT «__ » 20 23.02.01 Opranuzanus NepeBo30K U T.
[Ipencenarens LIK yIpaBJIeHHE HA TpaHcropTe (110

d.1.0. BHJIaM)

['pymimbl

B 3amanusax Nel-Ne9 HeoOXxoauMo BHIOpATh MPaBHIBHBINA OTBET, 3amucarb OykBy oTBeTa; B NelO-pemmth
3ajauy.

1. B anexTpuyeckyro Lens napajielIbHO BKIIIOUEHBI J1Ba pe3uctopa ¢ conporusieHruem 20 Om u 80 Om.
Hanpsokenue Ha Bxoge 120 B. Onpenenure TOK Ha HEPa3BETBICHHOM Y4acTKe.
a) 1,2 A; 0) 0,83 A; B) 7,5 A; r) 6 A;

2. B snexTpuueckoi cxeme IBa PE3UCTHBHBIX DJIEMEHTAa COEAMHEHBI MOcienoBaTeNbHO. Uemy paBHO
HarnpsbkeHue Ha Bxoje mpu cuie Toka 0,1 A, eciu Ry = 100 Om; R =200 Om?
a) 10 B; 6) 300 B; B) 3 B; r) 30 B.

3. IIpu kakoli cuje ToKa BBITOJIHEE MepelaBaTh AIEKTPUUECKYIO SHEPTUIO B JMHHUH dJIEKTpoIepeaay mpu
3aJJaHHOM MOIIIHOCTH?
a) MaJjou; 0) 60mIBIION; B) 6€3pa3nuyHo.

4. Kak M3MEHHTCS HaNpsHDKEHHE Ha BXOJHBIX 3aKUMaxX JJIEKTPUUYECKOW LN MOCTOSHHOTO TOKa C
AKTUBHBIM 3JIEMEHTOM, €CJIM NapajlIeIbHO UCXOIHOMY 3JIEMEHTY BKJIIOUUTH €€ OJMH JJIEMEHT?

a) HE U3MEHUTCS, 0) YMEHBIIUTCS; B) YBEJIMUUTCS, ') i1 OTBETa HEAOCTATOYHO
JTAaHHBIX.

5. Lenp mepeMeHHOro TOKa COJEPKUT KaTyIIKy HMHIYKTHMBHOCTU. Kak m3MeHsercs mo Qasze TOK u
HanpspKeHUe B 3TOM 1enu?

a) TOK OIlepekaeT HaNpsKeHUe Ha yroul m/2;

0) HanpspKEHUE U TOK COBMAJAIOT 110 (ase;

B) HaNpsDKEHUE ONepekaeT TOK Ha yroi m/2.

6. Onpeaenute Nepuoj CUrHaia, €CJIM 4acToTa CHHyconaaIbHOTO Toka 400 I'm.
a) 400 c; 0)1,4c; B) 0,0025 c; r) 40 c.

7. B cummerpuuHoii Tpexdas3Hoil nenu auHeRHbIN Tok 2,2 A. Paccunraiite ¢a3Hblii TOK, €CIM Harpyska
COEIMHEHA «TPEYTrOJIbHUKOM).
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a) 2,2 A; 0) 1,27 A; B) 3,8 A; r)2,5A.

8. OOMOTKH Tpex(a3HOro TreHepaTopa COEAWHEHBI «3Be3on». CKOIBKO HEHTpalbHBIX MPOBOJIOB
HOJXOIUT K IeHepaTopy?
a)3; 0)4; B)2; 1)l

9.B nomneBBIX TpaH3UCTOPaX AIEMEHT, OT KOTOPOTO JBMXKYTCS 3apsi/ibl, HA3bIBACTCSI:

a) CTOK; 0) UCTOK; B) 3aTBOpP; ') KaHaJ C BBICOKOW MTPOBOIUMOCTHIO.
10.CuHycongaibHO ~ M3MEHSIOIIMECS ~ TOKM  IPEACTaBIEHbl  CIEAYIOLIMMHU  BBIPAKEHUSMU
11=0,5sin(314t+45°),

12=0,8sin(314t+90°). Ompenenure Mmpu MOMOLIM BEKTOPHOW IuarpaMMbl OOMIMK TOK (IeWcCTByroLIEe
3HAYCHHE).

[IpenonaBatens ®.1.0.

Munucrepcerso Tpancnopra Poceniickoii ®@enepauuu
®degepanbHOE ATEHTCTBO KeJIE3HOAOPOKHOI0 TPAHCIIOPTA
®enepaibHOE rOCy1apCTBEHHOE 0I0/12KeTHOE 00pa3oBaTeIbHOE
y4pesKAeHHue BbICIIEro 00pa3oBaHusA
«IIpuBOIKCKHUI rOCy1apCTBEHHbIN YHHUBEPCUTET MyTel cO00IeHHsD)

Paccmotpeno: Buier Nel0 YTBepxaaro:
HAa 3aCeaHUU LUKIOBOU NuddepenunpoBanHblii 3aueT HauanbHuk yuebHOTro
KOMHUCCUH 10 TUCUUIUINHE oTaena
o0mmenpoeCCHOHAIBHBIX H OI1.02. DjieKTpOoTEeXHUKA U
MAaTE€MaTHYECKUX JTUCLHHILINH JJIEKTPOHUKA ®.1.0.
IIporokomr Ne JUISL CTIIELIUAIbHOCTH « » 20
OT «__ » 20 1. 23.02.01 Opranuzanus nepeBo3oK 1 T.
IIpencenarens LIK yIipaBJIeHUE Ha TpaHcnopTe (1o

®.N1.0. BHJIaM)

['pyninsl

B 3amanusax Nel-Ne9 HeoOxoauMo BeIOpaTh MPaBUIIbHBINA OTBET, 3amucarh OykBy oTBeTa; B NelO-pemnTh
3ajauy.

1.Kakoii 13 mpoBOJIOB OJIMHAKOBO TMaMeTpa M IJIMHBI CHJIbHEE HArpeBaeTCs — MEIHBIN WK CTaIbHOM MpH
OJIHOM M TOM ke cuie Toka? Y IeIbHOE CONPOTUBIEHUE Meau - 1,7 - 1080m-M, cramm - 12 - 1030M M.

a) MEJIHBIN; 0) cTanpHOM; B) 00a MpOBO/Ia HATPEBAIOTCS OJJUHAKOBO;

I') HU KaKOM U3 MPOBOJIOB HE HAIPEBaeTCsl.

2.0mnpenenuTh oOlee CONMPOTHUBICHUE LENH MpH MNapayieIbHOM COEIMHEHUH 2-X TOTpeOHuTenei,
CONPOTUBIIEHNE KOTOPBIX 110 50 Om?
a) 100 Om; 6)500m; B)250M; 1)0,20M.

3. Kakoii cioco6 coeiMHeHNs UCTOYHUKOB TO3BOJISICT YBETUYUTh HANPsKEHUE?
a) MOCJIe0BATEeIbHOE COSIMHEHUE; 0) MapajyIeIbHOE COSAMHEHUE;  B) CMEIIAHHOE COCTMHEHNUE;
') HU KaKOW U3 EPEeYNCIEHHBIX CIIOCOOO0B.

4. YKaXuTe mapaMeTp MepeMEeHHOTO TOKa, OT KOTOPOTO 3aBUCUT HHIYKTUBHOE COTPOTHBIICHNE KATYIIIKH.
a) IeWCTBYIOIIEE 3HAYCHHUE TOKA; 0) HauanpHas (a3a TOKa;
B) TIEpUO/I IEPEMEHHOTO TOKa; I') MaKCUMaJlbHOE 3HaUY€HHUE TOKA.

5. Ilonnas motpebnsemass MomHOCTh Harpy3ku S= 140 xkBA, a aktuBHas momHocts P= 105 kBT.

Omnpenenure Kod()PUITUEHT HATPY3KH.
a) cos ¢=0,75; 6) cos 9 =0,35; B)cos=0,55; T1)cosp=0,09.
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6. B Tpexdasznyto ceth ¢ muHeHHbIM HanpspkeHreM 380 B BkirouaroT TpexQasHblil ABUraTelb, KaKaas U3
o0MoTOK KoTOporo paccuntana Ha 220 B. Kak ciegyer coeimHUTHE OOMOTKH JIBUTATENs?

a) TPEYrOJIbHUKOM; 0) 3Be3101; B) ABUTaTeNb HEJIb3s BKJIIOUATh B 3Ty CETh;

I') MOXHO TPEYrOJIbHUKOM, MO>KHO 3BE370H.

7. UYactoTa BpalieHUs: MarHUTHOTO TOJIsI acMHXpoHHOTOo ABuratens 1200 o6/mun. YacTora BpamieHus
potopa

1150 06/MuH. OnipeaeuTh CKOJIbKEHHUE.

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

8. CKOJIBKO p-n MEpexo/IoB y TUPUCTOpPA?
a) OJIUH; 0) nBa; B) TPH; T') YeThIpE.

9. Ynpasiisiemble BBITPSIMUTENHN BBIIOJIHAIOTCS Ha Oase:
a) TUOJI0B; 0) TOJIEBBIX TPAH3UCTOPOB; B) OMIIOJISIPHBIX TPAH3UCTOPOB; I') TUPUCTOPOB.

10. Haiinute BbIpaskeHUE JUIsi MTHOBEHHOT'O 3HAUYEHHUs TOKA B LIENM C KaTYHIIKOM MHAYKTUBHOCTbIO L=
0,4 I'n, kOTOpas NOAKJIIOYEHA K UCTOUYHUKY IepeMeHHoro Hanpskenus 220 B, wactoroit 50 ['.
[IpenonaBatens ®.1.0.

Munucreperso Tpancnopra Poccuiickoi ®@enepauuu
®degepanbHOE ATEHTCTBO KeJIe3HOAOPOKHOI0 TPAHCIIOPTA
®enepaibHOE roCy1apCTBEHHOE 0I0/12KeTHOE 00pa3oBaTeIbHOE
y4pesKAeHHe BbICIIEro 00pa3oBaHus
«IIpuBOKCKHUI rOCy1apCTBEHHbIN YHHUBEPCUTET MyTel cO00IeHHsD)

PaccmoTtpeno: Buuer Nell Y1Bepxkaaro:
Ha 3aCelaHUU LIUKIOBOU JuddepenunpoBanubIil 3a4eT HauanpHuk yueOHOro
KOMHUCCUH 10 TUCUUIUINHE oTaena
o0menpodecCHoOHaNbHBIX U OI1.02. Dj1eKTPOTeXHUKA H
MAaTE€MaTHYECKUX JTUCHHILINH JJIEKTPOHUKA ®.1.0.
IIporoxkomr Ne JUISL CIIELIUAJIbHOCTH « » 20
OT «__ » 20 T 23.02.01 Opranuzaius nepeBo30K 1 T.
IIpencenarens LIK yIipaBJIeHUE Ha TpaHcnopTe (1o

®.N1.0. BHJIaM)

['pyninsl

B 3amanusax Nel-Ne9 HeoOxoauMo BeIOpaTh MPaBUIIbHBIN OTBET, 3amucarh OykBy oTBeTa; B NelO-pemunTh
3ajauy.

1. Kakoli u3 mpoBOJOB OAMHAKOBOTO CEYEHHUS M3 OJHOTO M TOrO K€ MaTepualia, HO Pa3HOW JIUHBI,
CHJIBHEE HarpeBaeTCs MPU OJHOM U TOM K€ TOKeE?

a) o0a mpoBOJIa HATPEBAIOTCS OJAMHAKOBO;

0) cuibHee HarpeBaeTcsi MPOBOJ OOJIbIIEH JTHHBI,

B) CHJIbHEE HarpeBaeTcsi MPOBOJI MEHbIIEH JUIUHBI.

2. B a1eKTpHUEeCKyO LEb M10CIEI0BATENbHO BKIIIOUEHBI JIBa pe3ucTopa ¢ conporusiaeHuem 10 Om u 50
Owm. Hanpsoxenue Ha Bxoae 120 B. Onpenenvre TOK B LETH.

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

3. Dnektpuueckoe conpoTtusieHue yemoBedeckoro tena 3000 Om. Kakoil TOK MpOXOAUT yepe3 HEro,
€CJIN YEJIOBEK HaXOoAUTCs 1moj HanpspkeHneM 380 B?

a) 190 MA; 0) 127 MA; B) 20 MA; r) 7,9 MA.

4. Kak u3MeHHUTCs CABUT (a3 MEXAy HampsHKEHHEM M TOKOM Ha KaTyIIKe MHAYKTHBHOCTH, €CIU 00a eé
napametpa (R u X1) omHOBpeMeHHO yBenuuaTcs B /1Ba paza?

a) YMEHBIINTCS B JBa pa3a; 0) yBenuuuTCA B JIBa pasa;

B) YMEHBIIIUTCS B YETHIPE pa3a; T) HE U3MECHHUTCS.
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5. Kak u3meHuTCs nepuo]; CHHYCOMIaIbHOIO CUTHAJIA IPY YMEHBIIEHUH YacTOTHI B 3 paza?

a) mepuoj He M3MEHUTCS, 0) mepuo1 yBeIU4IHUTCS B 3 pasa;

B) IIEpUOJI YMEHBIINTCS B 3 pasa; I') IEpHOJ] YBEIUUUTCS B 9 pas.

6. CuMmmeTpuyHas Harpy3ka COEIUMHEHA «TpeyrojbHuKoM».JIuHeliHoe HampsbkeHue paBHo 220 B.
Haiinure da3noe HanpspkeHue.

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

7. JluHeWHbId TOK paBeH - 2,2 A.Paccumraiite (ha3HBI TOK, €CIIM CUMMETpPHYHAsl Harpy3ka coelnHeHa
«3BE3I0NY.

a) 2,2 A; 0) 1,27 A; B)3,.8A; 1)25A.

8. VY cunoporo ogHodazHoro tpancopmaTropa HoMHHAIBHOE HanpsbkeHue Ha Bxonae S000 B, Ha BbIxome
200 B. Onpenenutpb k03ppuuneHT TpanchopMammu.

a) 25; 0) 0,04; B) 4; r) 250.

9. J1ns1 BRIIPSMIICHUST IEPEMEHHOTO HANIPSDKEHHSI TPUMEHSIOT:
a) omHO(a3HbBIE BRIIPAMUTENN; 0) MHOTO(DA3HBIE BBIIPSIMUTEIIN;
B) MOCTOBBIC BBIIIPSIMHUTEIIH; T') BCE MEPECUYNCIICHHBIC.

10. Kakass MOIITHOCTb pacxoAyeTcsi B COEAMHUTEIbHBIX IPOBOAAX, €CIIM HaNpsbkeHue Ha Harpyske 180 B,
a Tok B uenu 50 MA? Dnektpuueckas Lenb nojakioyeHa K ucrounuky ¢ IJIC E= 200B u BHyTpeHHUM

CONMPOTUBIIEHUEM Ipp= 40 OM.

[IpenonaBarenn d.1.0.

MunucrtepcTBo Tpancnopra Poccuiickoii ®egepanun
DenepaibHOE ATEHTCTBO KEJIe3HOA0POKHOI0 TPAHCIIOPTA
denepanbHOe TOCyIaPCTBEHHOE 0101 KeTHOE 00pa3oBaTeIbHOE
yupeskJieHue BbICIIero 00pa3oBaHusA
«IIpMBOKCKHUI rOCy1apCTBEHHbIN YHUBEPCUTET IMyTel CO00IIeHUsD

Paccmotpeno: Buaer Nel2 YTBepxkaaro:
Ha 3aCelaHNM [IMKJIOBOU JuddepeHupoBaHHBIN 3a4eT HavanpHuk yue6HOTO
KOMHUCCUH 10 TUCUUIUINHE oThena
o01enpoecCHOHAIBHBIX U OI1.02. DjeKTpoTeXHUKA U
MaTEMaTHYECKUX AUCLUIIINH JJIEKTPOHHKA ®.1.0.
IIpotokom Ne JUIS CIIE[UAIBHOCTH « » 20
OT «__ » 20 1. 23.02.01 Opranusanus nepeBo3oK 1 T.
[Ipencenarens LK yIpaBJIeHHE Ha TpaHcmopTe (110

d.1.0. BHUIaM)

['pymimbl

B 3aganusax Nel-Ne9 neoOxonumo BbIOpaTh MpaBHIIbHBIN OTBET, 3anucaTh OykBy oTBeTa; B Nel(O-pemutsb
3a1auy.

1. Kakoli u3 mpoBOJIOB OJIMHAKOBOM JUIMHBI M3 OJHOTO U TOTO K€ MaTepuasa, HO Pa3HOTO JUaMeTpa,
MCHBIIC HArp€BacTCA IMPU OJHOM H TOM KE TOKE?

a) 00a MpoBO/a HArPEBAIOTCS OAMHAKOBO;

0) MPOBOJI ¢ OOJIBIITUM JTUAMETPOM;

B) TIPOBOJI C MEHBIIIUM JHAMETPOM.

2. 1Ba pe3ucropa: Ri= 10 Om, Ro=5 Om coeanHeHbl IOCIEN0BATENBHO U BKIOYEHBI B DJIEKTPUUECKYIO
ceTb. Ecin HanpskeHne Ha pesuctope Rz pasHo 10B, To HanpsikeHue 3JIeKTpUYECKON CETH PaBHO:
a) 30 B; 06)24B; B)36B; r) 16 B.

3. B anexTpuuecKyro Lenb NapaielbHO BKIIOUEHBI 1Ba pe3ucTopa ¢ conpoTtusieHneM 20 Om u 240 Om.
Hanpsioxenue Ha Bxone 120 B. Onpenenure TOK B KaXKIOM PE3UCTOPE.
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a)6 Au2A; 6) 0,17 Au0,5 A; B)6 Au0,5A; 1) 0,17Au2A.

4. Tlpu mocnen0BaTeIbHOM COCTUHEHUH PE3UCTOPA, KATYIIKH HHIYKTUBHOCTH, KOHACHCATOPa 0Ka3aoCh,
YTO TOK OTCTAET OT HANPSDKEHUS] Ha HEKOTOPBIHA yroil. YTo MOKHO CKa3aTh O XapakTepe Harpy3Ku?

a) mpeo01agaeT eMKOCTHOE COITPOTHBIICHUE,

0) npeobiagacT HHAYKTUBHOE COITPOTHRIICHHUE;

B) Ipeo0iiafaeT akKTUBHOE COMTPOTUBIICHHUE, & MHAYKTUBHOE M EeMKOCTHOE COTIPOTHBIICHUS PABHBI.

5. YKaxxuTe napaMeTp NepeMEeHHOT0 TOKa, OT KOTOPOT'O 3aBUCUT EMKOCTHOE COTIPOTUBIICHHUE.
a) ICWCTBYIOIIEE 3HAUCHUE HAPSKCHHS; 0) HayasibHas ¢aza TOKa,
B) 4aCTOTa MEPEMEHHOTO TOKA; I') MAaKCUMaJIbHOE 3HaYEHUE TOKA.

6. Harpy3ka coeanHeHa «3Be3/10i». B kakoM ciiydae TOK B HyJIeBOM ITpoBojie paBeH 07?
a) IpYU CUMMETPUYHON Harpy3ke;  0) Mpu HECUMMETPHYHOU Harpyske.

7. B Tpexda3znyto ceTh ¢ IMHEHHBIM HanpsokeHreM 220 B BkiIrouaroT TpexQa3Hblil ABUraTelb, KOKAAs U3
00MOTOK KOTOpOTO paccuntana Ha 127 B. Kak cnexyeT coeqMHUTh OOMOTKHU JBUTATEIS?

a) «TPEyroJIbHUKOM; 0) «3BE301»;

B) JIBUraTelb HEJIb3s BKJIIOUATh B 3Ty CETh; I') MO>KHO TPEYTOJIbHUKOM, MOYKHO 3BE€3/10M.
8. YKaxxuTe NoJIIPHOCTh HAIPSIKEHUs HAa SMUTTEPE U KOJUIEKTOPE TPAaH3UCTOpa THUIIA N-P-N.
a) IJIIoC, IUTtoc;  0) MUHYC, IUIIOC; B) ILIIOC, MUHYC; I') MUHYC, MUHYC.

9. DnekTpos! HOTOPE3UCTOPA BHINOIHEHBI U3:

a) Menu; 0) MJIaTUHBI; B) XKeJie3a; r) cepebpa.

10. K Tpex¢asHoit cetu ¢ nuHeWHbIM HampspkeHueM 380 B monkiroueHa CHUMMETpUYHAsl Harpyska,
aKTUBHOE CONPOTHBJIEHHE KOTOpoil B Kaxaou ¢aze 250 Om, a emroctHoe 100 Om. Haiinute dasubie
TOKHU U HANPSKEHUSI IPU BKIOYEHUH HATPY3KU «TPEYTrOJIbHUKOM»?

[IpenonaBatens ®.1.0.

Munucreperso Tpancnopra Pocceuniickoi ®@enepauuu
DenepajbHOE ATEHTCTBO KEJIE3HOA0POKHOI0 TPAHCIIOPTA
®enepaibHOE rocy1apcTBEeHHOE 0I012KeTHOE 00pa3oBaTeIbHOE
y4pesKAeHHue BbICIIEro 00pa3oBaHusA
«IIpuBoOKCKHUI rOCy1apCTBEHHBIN YHHUBEPCUTET MyTel cO001eHHsD)

PaccmoTtpeno: Buuer Nel3 YT1Bepxkaaro:
Ha 3aCelaHUU LIUKIOBOU JuddepenunpoBaHHbIi 3a4eT HauanpHuk yueOHOrO
KOMHUCCUH 10 TUCUUIUINHE oTaena
o0menpopecCHOHANBHBIX U OI1.02. DjIeKTPOTEXHUKA H
MaTeMaTHYECKUX JTUCIUTUINH JJIEKTPOHUKA ®.1.0.
IIporoxkon Ne JUISL CIIELIUAJIBHOCTH « » 20
OT «__ » 20 T 23.02.01 Opranu3zanus nepeBo30K U T.
IIpencenarens LIK yIipaBJIeHUE Ha TpaHcropTe (110

®.1.0. BUJIaM)

['pyninsl

B 3aganmsax Nel-Ne9 HeoO6xomumMo BEIOpaTh MpaBUIIbHBINA OTBET, 3anucaTh OykBy oTBeTa; B Nel0-pemnTh
3a1agy.

1. B kakux ciay4asx NpUXOAUTHCS IPUMEHSTH NTapaJlJIEIbHOE COEAMHEHUE KOHIEHCATOPOB?

a) JUIsl TOJTy4eHUsI OOJIBIINX €MKOCTEH;

0) A7 ynydlIeHus 3amnaca MpOYHOCTH U30JIAIUHN KOHIEHCATOPa;

B) JUISl ITOJTy4EHUSI MaJIOl EMKOCTH.

2. B anexTpHuuecKoil ceTu NOCTOSSHHOTO TOKA HANpsyKEHUE HA 3aKMMax MCTOYHUKA 3J1eKTposHepruu 35 B.

Hamnpspkenue Ha 3axumax notpedurens 34 B. Onpeaenuts moTepro HapsHKCHHUS.
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a) 1 %; 0) 2 %,; B) 3 %; r) 4 %.

3. B anekTpuyueckyo 1enb MOCIEA0BAaTENbHO BKIKOYEHBI TPU pe3nuctopa ¢ conpoTtuBieHrnem 10 Om, 120
OM u 110 Om. Hanpsixenue Ha Bxoae 120 B. Onpenenute TOK B LEMU.

a)40A; ©6)1A; B)0SA; 1n)2A.

4. Cxema COCTOUT U3 OJJHOTO PE3UCTUBHOTIO AIEMEHTa ¢ conpotuBieHueM R =55 Om. Hanpspokenue Ha
e€ 3axxumax u= 220 sin 628t. OnpenenuTe MoKa3aHUsi aMIepMeTpa U BOJIbTMETPA.

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

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

5. Kongencarop emkocthio C MOJAKIIOUEH K UCTOUYHUKY CHHYCOMIAJIbHOrO TOKa. Kak M3MEHHUTCS TOK B
KOHJICHCATOPE, €CJIM YacTOTY CHHYCOMIaJIbHOTO TOKAa YMEHBIIUTH B 2 pa3a?

a) YMEHBIIUTCS B 2 pasa; 0) yBenmuuTcs B 2 paza;  B) yBeIUYHUTCS B 4 pasa; I') OCTaHETCs
HEW3MEHHOM.

6. Jlamrbl HakaquMBaHHUS C HOMUHAJIBHBIM HampsokeHuem 127 B BkimowaoT B Tpex(dasHylo ceTh C
HanpspkeHueMm 127 B. OnpenenuTh cxemy COSTMHEHUS JIaMII.

a) TPEXIIPOBOHOMN 3BE3/10M; 0) Y4eTBIPEXIIPOBOIHOM 3BE3/I0M; B) TPEYTOJIbHUKOM.

7. YeM NpHUHIHANIAATHHO OTIUYACTCS aBTOTPAHCHOPMATOPBI OT TpaHCPopmaTopa?
a) MajibIM K03 duIreHToM Tpanchopmauu;

0) BO3MOXKHOCTBIO U3MEHEHHS KO3 PHIMeHTa TpaHCPOpMaLIUH;

B) AJICKTPHUYECKUM COCIMHEHHEM NIEPBUYHOIN U BTOPHUYHOM IICTICH.

8. Kak M3MEHHUTCS 4acToTa BpallleHUs] MArHUTHOTO TOJIS IPU YBEITUYECHUH Tap MOJFOCOB aCUHXPOHHOTO
Tpex¢azHOTo ABUTATEIS?
a) YBEJIUYUTCS; 0) yMEHBIIUTCS; B) OCTAHETCS MPEKHEH.

9. Uto sBiIsIETCS KATOAOM BaKyyMHOI'O (pOoTO31€MEHTa?
a) HUKEJIMHOBAs MPOBOJIOKA;

0) TUIeHKa U3 MOJIYIPOBOAHUKOBOTO MaTepUana;

B) TOHKHH CJIOW II€I0YHO3EMENBHOI0 METaIIa.

10. Yemy paBHO 00111ee CONPOTUBIEHUE LIENH U3 14 MOcieqoBaTeIbHO COEIMHEHHBIX PE3UCTOPOB, €CIIU
COIIPOTHBIIEHUE KaKA0ro 13 HUX Ha 30 OM Oosibliie MpeabIAyIIero, a CONPOTUBICHHE IEPBOTO PE3UCTOPA
Ri= 300 Om? Haiigute HampspkeHue Ha JecsiToM pe3suctope Rio , ecnu HanpsxeHue nutaHus nenu 220
B.

[IpenomaBarens ®.1.0.

Munucreperso Tpancnopra Pocceuniickoi ®@enepauuu
DenepajbHOE ATEHTCTBO KEJIE3HOA0POKHOI0 TPAHCIIOPTA
®enepaibHOE rOCy1apCTBEHHOE 0I0/12KeTHOE 00pa3oBaTeIbHOE
yupesKaeHHue BbICIIEro 00pa3oBaHusA
«IIpUBOJIKCKHI TOCY1aPCTBEHHbINH YHUBEPCUTET NyTell CO00EeHUsD)

PaccmoTtpeno: buner Nel4 YT1Bepxkaaro:
Ha 3aCelaHUU LIUKIIOBOU JuddepenunpoBaHHbIil 3a4eT HauanpHuk yueOHOroO
KOMHUCCUH 0 TUCIUIUINHE oTaena
o0menpodecCHOHaANbHBIX U OI1.02. Dj1eKTPOTEXHUKA H
MaTeMaTHYECKUX JTUCIUTUINH JJIEKTPOHUKA ®.1.0.
IIporokon Ne JUISL CIIELIUAJIBHOCTH « » 20
OT «__ » 20 T 23.02.01 Opranu3zanusi mepeBo30K U T.
IIpencenarens LIK yIipaBJIeHUE Ha TpaHcropTe (1o

®.1.0. BUJIaM)

['pyninsl

B 3amanusax Nel-Ne9 HeoOxoauMo BeIOpaTh MpaBUIBHBINA OTBET, 3amucarh OykBy oTBeTa; B NelO-pemunth
3ajauy.
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1. ITo kakoMy 3aKOHY MOKHO ONPEAECIUTH CUITy B3aUMOICHCTBUS 3apsaa0B?
a) 3akoHy Oma; 0) 3akony Ammnepa;  B) 3akoHy J[xoyns-Jlenmna; 1) 3akony Kynona.

2. Kakoii crioco6 coeTMHEeHUsI ICTOYHUKOB TIO3BOJISIET YBEIMUNUTh HANIPSDKEHUE?
a) MocJIeJIOBaTeIbHOE COeIMHEHNE; 0) mapajjielibHOe COeIMHEHNUE; B) CMEIIaHHOE COCIUHEHUE;
') HU KaKOW U3 TIEPEYNCIEHHBIX CIIOCO0O0B.

3. MomHocTs ABUrarenst NocTostHHOro Toka 2,6 kBT. Ilosne3nas MoHOCTh, OTJaBaeMasi B Harpys3Ky, 2,2

kBT. Onpenenure KIIJ nBuraresns.
a) 0,8; 0) 0,74; B) 0,7; r) 0,84.

4. Kak u3MeHHUTCs CABHT (a3 MEXIy HANpsHKEHHEM M TOKOM Ha KaTyIIKe MHAYKTHBHOCTH, €CIU 00a e
napametpa (R u X1) omHOBpeMEHHO yBenMuaTcs B TpH pa3a’?

a) YMEHBILIUTCS B TpU pa3a;  0) yBEIUUUTCA B TPU pasza;

B) YMEHBIIUTCS B JIEBATh pa3; T') HE U3MEHUTCS.

5. Kak u3aMeHuTcs Nepuo/] CHHYCOMIaIbHOTO CUTHAIA IPU YMEHBIIIEHUH YacTOThI B 2 pa3a?
a) MepuoJ He U3MEHUTCS, 0) mepuoj yBeIHMUUTCS B 2 pasza;
B) IEPHOJ YMEHBLIUTCSA B 2 pa3a; I') IEpHOJ YBEIUUUTCS B 4 pasa.

6.CuMMeTpuYHas Harpys3ka CoeIuWHEHa TpeyroJbHUKoM. [Ipu m3mepeHun (a3HOro TOKa amriepMmeTp
IOKas3al -

20 A. HaiiguTte TOK B TMHEHHOM MpoBojie?

a)l10A; 06)11,6 A; B)34,6 A; 1)20A.

7. OO6MOTKH Tpex(azHOTO TeHEPaTOpa COSTUHEHBI «TPEYroIbHUKOM». CKOJIBKO HEHTPAIBHBIX MPOBOJIOB
MOAXOIUT K reHeparopy?

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

8.Kakoii pexxuM paboTsl TpaHchopMaTopa MO3BOJISET ONPEAETUTh KO3PPUIIMEHT TpaHchopmanuu?
a) peXHM HarpyskH; 0) peXUM XOJIOCTOrO X0/1a;

B) PEKUM KOPOTKOTO 3aMBIKaHUS; I') HH OJIMH W3 MEPEUUCIICHHBIX.

9. VnpaBinsieMble BHIIPSIMUTEHU BBITOJIHSIOTCS Ha Oase:
a) AMO/IOB; 0) MOJIEBBIX TPAH3UCTOPOB; B) OUMIOJISIPHBIX TPAH3HCTOPOB; I') TUPUCTOPOB.

10. K tpexdazHoii cetn ¢ nuHelHbIM HampsbkeHueMm 220 B moaxitoueHa cCUMMETpUYHasl Harpyska,
aKTUBHOE COMPOTHUBIIEHHE KOTOpOi B kKaxaou ¢aze 180 Om, a emxoctHoe 60 Om. Haiitu dazabie TOKH U

HaIpsKCHUA IMPU BKIIFOUYCHUHU HAT'PY3KH ((3Be3,[[0ﬁ»?

IIpenonaBarens ®.1.0.
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Munucrepcrso Tpancnopra Poceuniickoit ®@enepauuu
®enepajbHOE ATEHTCTBO JKeJIE3HOAOPOKHOT0 TPAHCIIOPTA
®enepanbHOe rocyIapcTBeHHOE 0I01KeTHOe 00pa3oBaTeIbHOE
yupe:KIeHHe BbICIIero 00pa3oBaHus
«IIpuBOKCKHUI roCy1apCTBEeHHbIN YHHUBEPCHUTET MyTel CO00IeHHsD)

Paccmotpeno: Buier Nel5 Yr1Bepxkaaro:
Ha 3aCeaHUU LUKIOBOU JAu¢depeHupoBaHHbIN 3a4eT HauanbHuk yuebHOro
KOMHUCCUH 10 TUCLUIUINHE oTaena
o0uienpogeccuoOHaNbHBIX U OI1.02. D1eKTPOTEXHUKA U
MaTeMaTHYECKUX JTUCLUILINH 3JIEKTPOHUKA ®.1.0.
[Ipotokom Ne JUISL CIIELIUAIbHOCTH « » 20
OT«__ » 20 1. 23.02.01 Opranu3anus 1epeBo30K U T.
[Ipencenarens [IK yIpaBJICHHE HA TpaHCIopTe (110

d.N.0. BHIaM)

['pyninsl

B 3amanusx Nel-Ne9 HeoOxonuMo BeIOpaTh IPABUIBHBIN OTBET, 3amucath OykBy oTBeTa; B NelO-pemuth
3ajauy.

1. Kakoil u3 mpoBOAOB OJMHAKOBOIO CEYEHUS M3 OJHOTO M TOIO K€ MaTepualla, HO Pa3HOM JUIMHBL,
MEHBIIE HarpeBaETCs IIPU OAHOM U TOM K€ TOKE?

a) o0a MpoOBO/Ia HArPEBAIOTCS OJIMHAKOBO;

0) MpoBoJI OOJIBIIICH JUTHHBIL;

B) IIPOBOJI MEHBIIEH JUIMHBI.

2.0npenenuTh oOlee CONMPOTUBICHUE LENU IpH NapalieIbHOM COEIUHEHUH 2-X NOTpeOuTenei,
COIPOTHUBIIEHUE KOTOPbIX 110 200 OM?

a) 200 Om; ©6) 50 Om; B)4000Mm; 1) 100 Om.

3. llens mepeMeHHOro TOKa COJIEPKUT JIaMIly HaKaluBaHUs U KoHJeHcaTop. Kak uzmensercs no ¢gaze Tok
Y HalpsKEHUE B 3TOM 1enn?

a) TOK OIepexaeT HanpsDKeHUe; O) HalpshDKEHHE W TOK COBIAAIOT 10 (a3e; B) HAMPSDKEHHE ONepekKacT
TOK.

4. Konnencarop emkoctbio C MOAKIIOUEH K UCTOUYHUKY CHHYCOMAAIbHOrO ToKa. Kak m3MeHuTCs TOK B
KOHJIEHCATOPE, €CJIN 4YaCTOTY CUHYCOMIaJIbHOTO TOKAa YMEHBIINUTH B 4 pasa.

a) yMEHbIIUTCS B 4 pasa; 0) yBenuuutcs B 4 pasa; B) yBeIMuuTcsA B 16 pa3; 1) ocraHercd
HEU3MEHHOM.

5. Hanpspbkenue Ha 3axuMax I€NM C PE3UCTUBHBIM 3JIEMEHTOM H3MEHsieTcs Mo 3akoHy: u = 200
sin(314+45°). OnpenenuTe 3aKOH U3MEHEHUS TOKa B 1enH, eciu R = 50 Owm.

a)i=4sin 314 t; 0)i=4sin (314t +45°); B)i=2,86sin (314t+45°); r)i=2,86sin 314t.

6. Jluneiinplii Tok paBeH - 3 A. PaccuuTaiite (asHblii TOK, €CIi CUMMETpUYHAs HAarpy3ka COeIMHEHa
«3BE3I0W».

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

7. O6MOTKH Tpex(a3zHOTO TeHepaTopa COSAMHEHBI «3Be3/10i1». CKOIBKO JIMHEHHBIX TIPOBOJOB TMOIXOIUT
K reHeparopy?

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

8. Kakum 006pa3oM 351eMeHTHI MHTETpaIbHOW MUKPOCXEMBI COEIUHSIOT MEXKIY COO0H?

a) HaIlbJIEHUEM 30JI0THIX UJIU aJTFOMUHUEBBIX JOPOXKEK Yepe3 OKHA B MacKe;

0) maiikoi Jla3epHbIM Jy4OM;

B) TEPMOKOMIIPECCHEIL;

') BCEMHU IIEPEYNCIIEHHBIMH METO1aMU

9. ®ynkunoHanbHbIN 00k DBM npeaHazHaueHHBIN A XpaHEHHs] OCHOBHOT'O MaccuBa HMH(OpManuu
Ha3bIBACTCSL:

a) olepaTUBHOE 3alIOMUHAIOIIECE YCTPOUCTBO;  0) yCTPOMCTBO yNpaBleHNUS,

B) apu(METUYECKOE YCTPOUCTBO; I') BHELIHEE 3alIOMHUHAIOIEE YCTPONCTBO.
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10 .CI/IHYCOI/IIIEUH:HO N3MCHSAOIINECCA HaIps>KCHUA MpCACTAaBJICHBI CJICAYIOIUMUA BBIPpAXKCHUAMUA
u; = 150sin(314t + 45°), w2 = 250sin(314t + 90°). OnpenenuTe NMpPU MOMOIIM BEKTOPHON THUArpaMMbl
o01iee HampsHKeHUE (IeHCTBYIOIIEE 3HAUCHUE ).

[IpenonaBatenn ®.1.0.

Munucreperso Tpancnopra Pocceuiickoi ®@enepauuu
®DegepanbHOE ATEHTCTBO KeJIE3HOAOPOKHOI0 TPAHCIIOPTA
®enepaibHOE rOCy1apCTBEHHOE 0I012KeTHOE 00pa30BaTeIbHOE
y4pesKAeHue BbICIIEro 00pa3oBaHusA
«IIpMBOIKCKHUI roCy1apCTBEHHbIN YHHBEPCHUTET MyTel CO00IeHHsD)

Paccmotpeno: Buier Nel6 YTBepxaaro:
HAa 3aCeaHUH LUKIOBOU JAuddepeHupoBaHHbIN 3a4eT HauanbHuk yuebHOro
KOMHUCCUH 10 TUCLUIUINHE oTaena
o0mmenpodeCcCHOHAIBHBIX H OI1.02. Dj1eKTpOoTeXHUKA U
MAaTE€MaTHYECKUX JTUCLHHILINH JJIEKTPOHUKA ®.1.0.
IIporokomr Ne JUISL CIIELUAIbHOCTH « » 20
OT «__ » 20 1. 23.02.01 Opranusanus NepeBo30K 1 T.
IIpencenarens LIK yIipaBJIeHUE Ha TpaHcnopTe (110

®.N.0. BHIaM)

['pyninsl

B 3aganusax Nel-Ne9 nHeoOxomumo BeIOpaTh MpaBHIIBHBIA OTBET, 3amucaTth OykBy oTBeTa; B NelO-pemuthb
3ajauy.

1.ITo npoBoOJIOYHOI! criMpaiy, CONIPOTUBIIEHUE KOTOPOM B HarpeToM coctosinuu 20 Om, teuer Tok - 0,5 A.
Kakoe Kon14ecTBO TEMI0ThI BBIACIUT CIIUPaib 3a 4 MUHYTHI?
a) 20 JIx; 0)2,4x/x; B)1,2x/Ix.

2. B anexTpuyecKkyro LeMb napajijiesibHO BKIIIOUEHBI JBa pe3uctopa ¢ conporusieHueM 10 Om u 50 Om.
Hanpsioxenne Ha Bxoge 120 B. Onpeznenute TOK Ha HEpa3BETBIEHHOM YJacTKe.
a)28A; ©0)2A; B)144A; 1) 05A.

3. IIpu KakoM HampsKEHUU BBITOJHEE MEpe/laBaTh AIEKTPUUYECKYIO SHEPTUI0 B JIMHUU AJIEKTpoOIiepead
IIPY 3a1aHHOM MOITHOCTH?

a) NOHMKEHHOM,; 0) TOBBIIIEHHOM; B) Oe3pazNuy4HO;  TI) 3HaYCHHE HANPSDKEHUS YTBEPXKIEHO
I'OCTom.

4. AmmMrtyna cuHycoujanbHoro Hampspkenus 220 B, navanbHas ¢aza  @o= - 30° uacrora 50 I'm.
3anuiuTe ypaBHEHHE MTHOBEHHOT'O 3HAYEHMSI 3TOTO HAIIPSKEHHUS.

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

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

5. Kak u3mMeHuTcs MHAYKTUBHOE COMPOTUBIIEHUE C YMEHBIIIEHUEM YaCTOTHI?
a) HE U3MEHUTCS;  0) YMEHBUIUTCS; B) YBEJIUYHUTCA.

6. B cummerpuuHoil TpexdaszHoil nenu auHelHbIH TOK 4 A. PaccuuTaiite (a3Hblii TOK, €ClIM Harpyska
COEUHEHA «TPEYTOJIBHUKOM).
a)4 A; 0) 6,92 A; B) 2,83 A; r) 2,31 A.

7. YacroTa BpallleHHWs MarHUTHOTO MOJS aCMHXpOHHOro asuratens 1250 o6/muH. YactoTa BpaiueHHUs
potopa 1200 o6/mMuH. OnIpeeuTh CKOJIBKECHHE.
a) 40; 0) 0,4; B) 4; r) 0,04.
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8. ¥V cmioBoro oxHodazHoro TpancopmaTopa HOMUHaIBHOE HanpsbkeHue Ha Bxoje 4000 B, Ha Brixoze
200 B. Onpenenuth k03P duniueHT Tpanchopmaru.
a) 20; 6) 0,05; B) 5; r) 200.

9. Kakyro poib B 3JIEKTPOHHBIX CXEMaX BBIIOJIHSIET BapuKar?
a) CONPOTHBIICHUS; 0) KiIroYa; B) HHIYKTUBHOCTH; ) EMKOCTH.

10. Haiimutre BbIpa)keHHUE 11 MTHOBEHHOT'O 3HAYEHHUS TOKA B IIEMU C KOHAEHCATOPOM €MKOCThI0 C=2
MK®, KOTOpBIN NOJAKIIIOUEH K UCTOYHHUKY ITepeMeHHOro HanpspbkeHus 220 B, yacroroit 50 I'a.

[IpenonaBarens d.N.0.

MunucrepcTBo Tpancnopra Poccuiickoii @exepanuu
®egepanbHOE ATEHTCTBO 7KeJIe3HOA0POKHOI0 TPAHCIIOPTA
®enepaibHOE rocy1apcTBeHHOE 0I0/1KeTHOE 00pa3oBaTe/IbHOe
yupesk/JieHue BbICIIero 00pa3oBaHusA
«IIpUBOJIKCKHI TOCYIAPCTBEHHbIH YHMBEPCUTET IyTell cO00eHusD)

PaccmoTtpeno: buaer Nel7 Yr1Bepxkaaro:
Ha 3aCelaHUM LIMKJIOBOU JuddepeHupoBaHHBIN 3a4eT HavanpHuk yue6HOTrO
KOMMCCHH 10 IUCLMILINHE ornena
o0mIenpodeCCHOHATBHBIX U OI1.02. Dj1eKTPOTEXHUKA H
MaTeMaTUYECKUX JIUCUUILINH 3JIeKTPOHUKA ®.1.0.
IIpotokom Ne JUISL CIIELIUAIbHOCTH « » 20
OT «__ » 20 23.02.01 Opranu3zaiusi n€peBO30K U T.
[Ipencenarens LIK yIpaBJIeHHE HA TpaHcTopTe (110

d.N.0. BHUIaM)

['pynimbl

B 3aganusax Nel-Ne9 nHeoOxonumo BeIOpaTh MpaBHIIbHBIN OTBET, 3amucarh OykBy oTBeTa; B Nel(O-pemutsb
3ajady.

1. MouHocTe nBuratens nocrossHHoro toka 1,65 xkBt. Ilone3nas mMomHoOCTh, OTHaBaeMas B Harpysky,
1,25 xBt. Onpenenure KIIJ{ nsuraresns.
a) 0,8; 0) 0,76; B) 0,6; r) 0,83.

2. Tpu pesucropa: Ri=50m, R,=5 Om, R3=10 Om coeauHeHbl MNOCIEAOBATEIbHO W BKJIIOYEHBI B
aNeKTpUuYecKyto ceTb. Ecinu HanpsbkeHue Ha pesuctope Ry paBHo 10B, To HampsikeHHE 3IEKTpUYECKOM
CETH PaBHO:

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

3. Ilpu mocnenoBaTeTbHOM COSAMHEHUN PE3NCTOPA, KATYIIKH HHAYKTHBHOCTH, KOHJCHCATOPa 0Ka3aJiocCh,
YTO TOK COBIIAJAET MO (aze ¢ HanpspkeHueM. YTo MOXKHO CKa3aTh O XapaKTepe Harpy3ku?

a) Mpeo01aJaeT eMKOCTHOE COIPOTHBIICHHUE;

0) npeoOaaeT HHAYKTUBHOE COMPOTUBIICHUE;

B) Ipeo0iaaeT akTUBHOE CONPOTUBIICHHE, & MHAYKTUBHOE U EMKOCTHOE CONPOTUBIICHUS PaBHBI.

4 Karymika ¢ MHAYKTUBHOCTHIO L TMOAKIIOYEHA K MCTOYHUKY CHUHYCOMJAJIBLHOrO HampsbkeHus. Kak
M3MEHUTCS TOK B KaTYIIKE, €CJIM YacTOTa UCTOUYHUKA YBEJIMYUTCS B 4 paza?

a) yMEeHbIIUTCSA B 4 pa3a; 0) yBenuuuTcs B 4 pa3a;  B) yBeJIMUYUTCS B 16 pa3; ) HE U3MEHUTCH.

5. Onpeaenute nepuoj CUrHaia, €CJIM 4acToTa CHHyconaaIbHOTO Toka 200 I'm.
a) 200 c; 0)1c; B) 0,005 c; r) 20 c.
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6. Jluneiinblii Tok paBeH - 5 A. PaccuuTaiite QasHbIii TOK, €ClIM CHMMETPUYHAs Harpy3ka COeJMHEHa
«3BE3I0MNY.
a) 2,89 A; 0)8,65A; B) 3,54 A; r)5SA.

7. B Tpexda3znyto ceTh ¢ TMHEHHbIM HanpspkeHrneM 220 B BkiIodaroT TpexQasHblil ABUraTelb, KaKAas U3
00MOTOK KoTOporo paccuntana Ha 127 B. Kak cnengyer coeiuHUTE OOMOTKH JIBUTATENs?
a)«TPEyTrOJIbHUKOM; 0) «3BE311011»; B) IBUTaTENb HEJIb35 BKJIIOYATh B 3TY CETh;

') MO’KHO TPEYTOJIbHUKOM, MOYKHO 3BE3/10M.

8. DIIeKTpOHHBIE YCTPOWCTBA, MPEOoOpa3yoIie MOCTOSIHHOE HANPSHKCHUE B HAIPSDKEHHE MEPEMEHHOE,
HA3BIBAIOTCS:
a) BBINIPSMHUTEIISIMH; 0) WHBEpPTOPAMH; B) CTAOWJIMTPOHAMU; r) puibTpamu.

9. B noneBbIX TPaH3UCTOPAX JIEMEHT, K KOTOPOMY JBHXKYTCS 3apsi/ibl Ha3bIBAE€TCA:

a) CTOK; 0) UCTOK; B) 3aTBOpP; ') KaHaJ C BBICOKOW MTPOBOJIUMOCTBIO.

10. Kakast MOIIHOCTb pacXoyeTcsl B COeIMHUTENbHBIX IIPOBO/IAX, €CIIM HANpsDKEHUEe Ha Harpyske 225 B,
a Tok B uenu 20 MA? Dnektpuueckas Lenb nojakioyeHa Kk ucrounuky ¢ OJIC E =250B u BHyTpeHHUM
CONMPOTUBIIEHUEM TIpp= 50 OM.

[IpenonaBatens ®.1.0.

Munucrepcerso Tpancnopra Poccuiickoii deaepauuu
®DegepanbHOE ATEHTCTBO KeJIE3HOAOPOKHOI0 TPAHCIIOPTA
®enepaibHOE rOCy1apCTBEHHOE 0I0/12KeTHOE 00pa3oBaTeIbHOE
y4pesKAeHHue BbICIIEro 00pa3oBaHusA
«IIpuBOKCKHUI rOCy1apCTBEHHbIN YHUBEPCUTET MyTel cO00IeHHsD)

Paccmotpeno: Buier Nel8 YTBepxaaro:
Ha 3aCelaHUU LIUKIOBOU JuddepenunpoBaHHbIi 3a4eT HauanpHuk yueOHOro
KOMHUCCUH 10 TUCUUIUINHE oTaena
o0menpodecCHoOHaNbHBIX U OI1.02. Dj1eKTPOTeXHUKA H
MAaTE€MaTHYECKUX JTUCHHILINH JJIEKTPOHUKA ®.1.0.
IIporoxkomr Ne JUISL CIIELIUAJIbHOCTH « » 20
OT «__ » 20 T 23.02.01 Opranu3zaius NepeBO30K U T.
IIpencenarens LIK yIipaBJIeHUE Ha TpaHcnopTe (1o

d.1.0. BHJIaM)

['pyninsl

B 3amanusax Nel-Ne9 HeoOxoauMo BeIOpaTh MPaBUIIbHBIN OTBET, 3amucarh OykBy oTBeTa; B NelO-pemunTh
3ajauy.

1. OnpeaenuTs COMPOTUBIICHNE JIaMITbl HAKAJIMBAHUSI, €CJIM Ha Hel HanmrcaHo 50 Bt u 220 B.
a) 597 Owm; 6) 759 Owm; B) 975 Owm; r) 968 Owm.

2. JIBa ucroyHuka nMeroT oguHakoBble J/IC U TOKH, HO pa3HblE BHYTpEHHHUE conpoTusieHus. Kakoil u3
HUCTOYHUKOB nMeeT MeHbIni KIT?

a) KI1/Il unCTOYHMKOB PaBHBI,

0) UICTOYHUK C MEHBIIIUM BHYTPEHHUM COIIPOTUBIICHHEM;

B) MCTOYHHK C OOJBIINM BHYTPEHHUM COIPOTHBIICHHEM.

3. Omnpenenutp oOIIee CONMPOTHBIEHUE LENU IPH MapauIeIbHOM COEAMHEHHH 2-X MOTpeOHTeNeH,
CONPOTUBIIEHNE KOTOPBIX 110 40 OM?
a) 20 Om; 0) 80 Om; B) 10 Owm; r) 4 Om.

4. Tlonnast motpebisiemas MourHOCTh Harpy3ku S= 180 kBA, a axkrtuBnHas moumiHocts P= 150 xBrT.
Omnpenenure KOd()PUITUEHT HATPY3KH.

148



a) cos ¢=0,75; 0) cos @ =0,38; B) cos ¢ =0,57; 1) cos ¢=0,83.

5. Kak m3meHuTcs caBur a3 MexIy HampsDKeHHEM UM TOKOM Ha KaTyIIKe WHAYKTUBHOCTH, €Ciiu 00a eé
napametpa (R u Xi) omHOBpeMeHHO yBenuuarcs B 4 paza’?
a) yMEHBIIUTCSA B 4 pa3a; 0) yBenmuuutcs B 4 paza; B) YMEHBIIHUTCS B 2 paza; T) HE H3MEHHUTCS.

6. CummeTpuyHasl Harpy3ka CoeIMHEHa «3Be3noi». JIuHeitHoe HampsbkeHue pasHo 220 B. Haiigure
(ha3HOE HaNpsDKEHUE.

a) 127 B; 0) 220 B; B) 380 B.

7. YacroTa BpallleHUsi MarHUTHOTO TOJisA acuHXpoHHOTo aurarens 900 o6/muH. YacTora BpamieHus
potopa850 o6/MuH. OpeAeTUTh CKOJIbKEHHE.

a) 55; 6) 0,55; B) 5.5; r) 0,056.

8. M3smepurenbHbIi TpaHchopMaTop ToOka MMeeT 0OMOTKH ¢ uncioMm BUTKOB 20 u 120. OnpenenuTs ero
Kod(dunmeHT TpanchopMaIum.
a) 60; 0)0,17; B) 140; r) 100.

9. CKONBKO p-n MEpexo/I0B y OUIOISPHOTO TpaH3ucTopa?
a) OJIUH; 0) nBa; B) TpH; T') YeThIpE.

10. K tpexdaznoii cetn ¢ nuHeiHbIM HampspbkeHueM 380 B moakiroueHa CHMMETpHYHasl Harpyska,

aKTUBHOE CONPOTHUBJICHHE KOTOpoil B Kaxkaoh daze 220 Owm, a unayktuBHoe 120 Om. Haiinute daznbie
TOKH U HaINPSDKEHUS MPU BKIIOUEHUH HATPY3KU «TPEYTOJIBHUKOM»?

[IpenonaBarenn ®.1.0.

Munucreperso Tpancnopra Poceuniickoi ®@enepauuu
DenepabHOE ATEHTCTBO KEJIE3HOA0POKHOI0 TPAHCIIOPTA
denepajbHOe roCyapcTBEHHOE 0I0KeTHOE 00pa3oBaTeIbHOE
yupeskJieHue BbICIIero 00pa3oBaHusA
«IIpMBOKCKHUI rOCY1aPCTBEHHbIN YHUBEPCUTET IMyTei CO001IeH HsD)

Paccmotpeno: Buier Nel19 YTBepxkaaro:
Ha 3aCelaHNM [IMKJIOBOU JuddepeHupoBaHHBIN 3a4eT HavanpHuk yue6HOTO
KOMHUCCUH 10 TUCLUIUINHE oThena
o01enpoecCHOHAIBHBIX U OI1.02. DjeKTpoTeXHUKA U
MaTEMaTHYECKUX AUCLHUIIINH JJIEKTPOHHKA ®.1.0.
IIpotokom Ne JUIS CIIE[UAIBHOCTH « » 20
OT «__ » 20 1. 23.02.01 Opranu3anus nepeBo3oK 1 T.
[Ipencenarens LK yIpaBJIeHHE Ha TpaHCIIOPTE (10

®.1.0. BHJIAM)

['pyminbl

B 3ananusx Nel-Ne9 HeoOxonuMo BeIOpaTh MPAaBUIBHBIN OTBET, 3amucath OykBy oTBeTa; B Nel0-pemuTh
3a1auy.

1. Kakoe u3 NpUBEIECHHBIX YTBEPKICHUN HE COOTBETCTBYET ITOCIIENOBATEIBHOMY COECIMHEHHUIO BETBEMN

IIPU MIOCTOSIHHOM TOKe?

a) TOK BO BCEX 3JIEMEHTaX LEeNU OJJUHAKOB;

0) HanpspKeHUE Ha 3a)KMMax LN paBHO CyMMe HalpsOKEHUH Ha BCEX €ro y4acTKax;

B) HaNpsDKEHUE HA BCEX JIEMEHTaX LEN OJMHAKOBO U PaBHO MO BEIMYHMHE BXOJHOMY HANPSKEHHIO.

2. Onpenenuth TOK Is, moagxoasuumii K y3:1y ey MOCTOSHHOTO TOKA, €CJIM TOKU B BeTBsiX: I1=-4 A, D
=2A, L=6A1Lt=-5A.
a) 17 A; 6)1A; B)SA; r) -4 A.
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3. B sanekTpuyeckyro 1enb napauiesibHO BKIIOUYEHBI JIBa PE3UCTOpa ¢ compoTuBieHreM 25 OM u 40 Om.
Hanpsokenune Ha Bxoae 200 B. Onpenenute TOK B KaKJJOM PE3UCTOPE.

a)8Aun02A; 06)8AwuSA; B)0,125Au02A; 1) 0,125AusSA.

4. VKaXuTe mapaMmeTp MepeMeHHOT0 TOKa, OT KOTOPOTO 3aBUCUT UHAYKTUBHOE COITPOTHBIIEHUE KATYILIKH.
a) IEWCTBYIOIIEE 3HAUCHHUE TOKA; 0) HauanpHas (a3a TOKa; B) IIEPHO]T IEPEMEHHOTO TOKA;

I') MAKCUMaJIbHOE 3HaYEHUE TOKA.

5. llenb mepeMEHHOTO TOKAa COACPKUT KaTyIIKy WHAYKTHBHOCTH. Kak um3mensiercs mo (aze TOK H
HanpspKEHUeE B 3TOM 1enu?

a) TOK OTepeKaeT HaNPsDKEHUE Ha YToJl T/2;

0) HanpsDKEHUE M TOK COBMAIAlOT 1o (asze;

B) HaIIPsDKEHHE OTEPEKaET TOK Ha yroi /2.

6.KakoBo cooTHomieHne MexAy (a3sHbIMH W JIMHEHHBIMH HANPSHKCHUSIMA TIPU  COCJAMHECHUU
noTpeOUTENEH FITEKTPOIHEPTHH «3BE3A0M.

a)Us=Uyp; 06)Us=Uy/1,73; B) Uy =0,578U.,.

7. CuMmmeTpuyHas Harpy3ka coeMHEHa «TpeyrojbHUKom». [Ipu u3mepennn (a3HOTO TOKAa aMIEpMETp
oKa3arl - 8 A. Uemy Oyzer paBeH TOK B JMHEHHOM MpoBoie?
a) 4,62 A; 0) 13,84 A; B)S8 A; T1)1128 A.

8. Kak m3aMeHHTCs 4yacToTa BpallleHHuss MarHUTHOTO TOJIsl P YMEHBIIIEHUH Tap MOJIOCOB aCHHXPOHHOTO
TpexdaszHoro nBurarens?
a) YBEITUYUTCS; 0) YMEHBILIUTCS, B) OCTaHETCS IPEIKHEH.

9. K xakoil creneHn WHTETPAllii OTHOCSATCS WHTETPaJIbHBIE MUKPOCXEMBI, conepxkamue 80 JOrmuecKux
3J1€MEHTOB?
a) Majoii;  0) cpenHe; B) BBICOKOM; ') CBEPXBBICOKOIA.

10. Yemy paBHO 0O0111€€ CONPOTUBIEHUE LIENH U3 12 MOCIe0BaTEIbHO COEIMHEHHBIX PE3UCTOPOB, €CIIU
COIIPOTHBIIEHUE KaXKA0ro 13 HUX Ha 20 OM OoJiblie MpeabIAyIIero, a CONPOTUBICHHE IEPBOTO PE3UCTOPA
R1=100 Om? HaiiTn HampspkeHHe Ha OJUMHHAALATOM pe3uctope Rii, ecnu HampspkeHHe MUTaHUS LEenH
220 B.

[IpenonaBarens ®.1.0.

Munucrepcerso Tpancnopra Pocceuiickoi ®@enepauuu
DenepabHOE ATEHTCTBO KEJIE3HOA0POKHOI0 TPAHCIIOPTA
®enepaibHOE roCy1apcTBEeHHOE 0I012KeTHOE 00pa30BaTeIbHOE
yupesKaAeHHue BbICIIEro 00pa3oBaHusA
«IIpuBoOKCKHUI rOCy1apCTBEHHBIN YHHUBEPCUTET MyTel cO00IeHHsD)

PaccmoTtpeno: buner Ne20 YT1Bepxkaaro:
Ha 3aCelaHUU LIUKIIOBOU JuddepenunpoBaHHbIi 3a4eT HauanpHuk yueOHOroO
KOMHUCCUH 0 TUCIUIUINHE oTaena
o0menpodecCHOHaANbHBIX U OI1.02. DjIeKTPOTEXHUKA H
MaTeMaTHYECKUX JTUCHUTLINH JJIEKTPOHUKA ®.1.0.
IIporokon Ne JUISL CIIELIUAJIBHOCTH « » 20
OT «__ » 20 T 23.02.01 Opranu3zanus mepeBo30K U T.
IIpencenarens LIK yIipaBJIeHUE Ha TpaHcropTe (1o

®.1.0. BUJIaM)

['pyninsl

B 3apanusax Nel-Ne9 HeoOxoauMo BeIOpaTh MpaBUIBHBINA OTBET, 3amucarh OykBy oTBeTa; B NelO-pemunTh
3ajauy.
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1. Ilo xakoMy 3aKOHY MOYKHO OIPEIEINUThH CUILY, C KOTOPOH MarHUTHOE I0JI€ JEMCTBYET Ha MPOBOIHUK C
TOKOM?
a) 3akony Oma; ©0) 3akoHy Amrmiepa; B) 3akoHy Jlxoyns-Jlenna; r) 3akony Kynona.

2. B anekTpuyeckoil cxeme JiBa pPEe3UCTUBHBIX 3JIEMEHTA COCIUHEHBI MOoCeqoBaTeibHO. YemMy paBHO
HanpsbkeHue Ha BxoJie npu cuiie Toka 0,2 A, eciu Ry = 150 Om; Ry =120 Om?
a) 40 B; 0) 1350 B; B) 10 B; r) 54 B.

3. Kakoii crioco6 coeIMHEeHUsI ICTOYHUKOB TIO3BOJISIET YBEIMUUTh HANIPSDKEHUE?
a) MocJIeJIoBaTeIbHOE COeIMHEHNE; 0) mapajijielibHOe COeIMHEHNUE; B) CMEIIaHHOE COSIUHEHUE;
') HU KaKOH U3 IEPEYNCIEHHBIX CIIOCOOO0B.

4. CxeMa COCTOUT U3 OJTHOTO PE3UCTUBHOIO 3jJeMeHTa ¢ conpotuBieHueM R = 220 Om. Hanpsxenue
Ha e€ 3axuMax u = 110 sin314t. Onpenenure NokazaHus aMIIepMETPa U BOJIbTMETPA.

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

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

5. CummerpuuHas Harpyska COEJIMHEHa «TpeyroyibHUKom». JIuHeliHoe Hampspkenue paBHo 380 B.
Haiinure dasnoe HanpspkeHue.
a) 127 B; 0) 220 B; B) 380 B.

6. Harpy3ska coequHeHa «3Be3/10i». B kakoM cityuae TOK B HyJIeBOM IpoBoje paBeH 07
a) IpYM CUMMETPUYHOI Harpy3ke;  O) NpuU HECUMMETPUYHOM Harpyske.

7. Ilpm kakux 3HaueHWsX KodpduumeHra TpaHchopMamuu  [ENECOOOpPa3sHO  MPUMEHSTH
aBTOTpPaHC(HOPMATOPHI?
a)k>1; 0) k<1, B) k<2; ') HE UMEET 3HaUCHUSI.

8.YmpaBiisieMble BHITPSIMUTENN BBIOIHSIOTCS Ha 6ase:
a) AMO/10B;  0) MOJIEBBIX TPAH3HCTOPOB; B) OUIOJISIPHBIX TPaH3UCTOPOB; I') TUPUCTOPOB.

9. Uto sBiIsIETCS KATOAOM BaKyyMHOT'O (pOoTO31€MeHTa?
a) HUKEJIMHOBAs MPOBOJIOKA;

0) TUIeHKa U3 MOJIYIIPOBOAHUKOBOTO MaTepuana;

B) TOHKHH CJIOW HIEIOYHO3EMENBHOI0 MeTallja.

10. K TpexdaszHoit cetu ¢ nuHeWHbIM HampspkeHueM 380 B monkiroueHa cUMMETpUYHAas Harpyska,
aKTHUBHOE COIPOTHUBIIEHHE KOTOPOH B Kaxk1oi ¢aze 260 Om, a emxoctHOe 130 Om. Haiitu da3ubie Toku 1

HaNpsDKEHUS IPU BKIIIOUEHUHN HArpy3KH «3BE3101»?

[IpenonaBarens ®.1.0.
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Munucrepcrso Tpancnopra Poceuniickoit ®@enepauuu
®enepajbHOE ATEHTCTBO JKEJIE3HOAOPOKHOT0 TPAHCIIOPTA
®enepanbHOe rocyIapcTBeHHOE 0I01KeTHOe 00pa3oBaTeIbHOE
yupe:KIeHHe BbICIIero 00pa3oBaHus
«IIpuBOKCKHUI rOCy1apCTBEHHbIN YHUBEPCUTET MMyTel cO001eHusD)

Paccmotpeno: Buier Ne21 Yr1Bepxkaaro:
Ha 3aCeaHUU LUKIOBOU JAu¢depeHupoBaHHbIN 3a4eT HauanbHuk yuebHOro
KOMHUCCUH 10 TUCLUIUINHE oTaena
o0uienpogeccuoOHaNbHBIX U OI1.02. D1eKTPOTEXHUKA U
MaTeMaTHYECKUX JTUCLUILINH 3JIEKTPOHUKA ®.1.0.
[Ipotokom Ne JUISL CIIELIUAIbHOCTH « » 20
OT«__ » 20 1. 23.02.01 Opranu3anus 1epeBo30K U T.
[Ipencenarens [IK yIpaBJICHHE Ha TpaHcTopTe (110

®.N.0. BHIaM)

['pyninsl

B 3aganusax Nel-Ne9 neoOxonumo BeIOpaTh MpaBHIIbHBIN OTBET, 3anucaTh OykBy oTBeTa; B Nel(-pemuts
3ajauy.

1. B anexkTpuueckyro 1erb MoCIe0BaTeIbHO BKIIOUEHBI JIBa pe3ucTopa ¢ conportuBieHueM 10 Om u 50
Owm. Hanpsoxenue Ha Bxozae 120 B. Onpenenvre TOK B LIETH.
a)0,5A; ©0)2A; B) 14,4 A; r)4 A.

2. Kakoe M3 NpUBEACHHBIX YTBEP)KJIECHUN HE COOTBETCTBYET NapajlIeIbHOMY COEAMHEHHUIO BETBEW NpHU
IIOCTOSIHHOM TOKe?

a) TOK B IIOJIBOASILEH LIENN paBEH CyMME TOKOB BO BCEX 3JIEMEHTAX LIEH;

0) HanpspKeHUE Ha 3a)KMMax LeNH paBHO CyMMe HalpsHKEHUH Ha BCEX €ro y4acTKax;

B) HaNpsHKEHUE HA BCEX JIEMEHTaX LENH OJMHAKOBO U PaBHO MO BEIMYMHE BXOJHOMY HAIPSKEHHUIO.

3. DnexTpuueckoe comnpoTusieHue yenoeyeckoro teaa 3000 Om. Kakoif TOK MpOXOIuT yepe3 Hero,
€CJIN YEJIOBEK HaXOAUTCS MO/ HanpspkeHueM 127B?
a) 19 MA; 0) 42 MA; B) 23,6 MA; r) 50 MA.

4. Ilers IEpEeMEHHOTO TOKa COAEPKUT pe3ucTop. Kak m3meHsercs mo ¢ase TOK W HaNpsDKEHHE B DTOM
uenu?

a) TOK OlepekaeT HAMPsHKEHUE Ha yrodl m/2;

0) HanpspKEHUE U TOK COBMAJAIOT 110 (ase;

B) HaNpsDKEHUE ONepekaeT TOK Ha yroi m/2.

5. Kak u3MeHHUTCSI eMKOCTHOE COIPOTUBIIEHHUE C YBEJIIMYEHUEM YacTOTHI B 5 paz?
a) HE U3MEHUTCS;  0) YMEHBUIMTCA B 5 pa3; B) YBEIMUYUTCS B 5 pa3; TI') yMEHBIIUTCS B 25 pas.

6. CuMMeTpuuHas Harpy3ka COEJUHEHAa «TpeyroibHUKOM». JIuHeilHoe HampsbkeHue paBHo 220 B.
Haiiaure dasHoe HanpspkeHue?
a) 127B; 06)220B; B)380B.

7. YacrtoTa BpalleHUss MarHUTHOTO ToJisi acuHXxpoHHoro asurarens 1300 o6/muH. YactoTa BpamieHus
potopa 1250 o6/mMuH. OnipenenuTh CKOJIBKECHHE.

a) 40; 0) 0,38; B) 4; r) 0,038.
8. CKOJIBKO p-n MEpexoJioB y TUpucropa’?
a) OJIUH; 0) nBa; B) TpH;  T) YETHIpE.

9. J1ns BRINIpSAMIIEHHSI IEPEMEHHOTO HAPSDKEHUS TPUMEHSIIOT:
a) onHo(a3HbIe BHIIPAMUTENH; ©) MHOTO(A3HBIE BHIIPIMUTEIH;
B) MOCTOBBIE BBIITPSIMHUTEIIH; T') BCE IEpEeUNCIICHHBIE.
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10.CunyconganbHO ~ M3MEHSIIOIIMECS ~ TOKM  IIPEACTaBIEHBl  CIEAYIOUIMMH  BBIPAKEHUSMU
11=0,8sin(314t+30°),

i2=1,6sin(314t+60°). Ompenenure Mpu NOMOIIM BEKTOPHOW AuMarpamMmbl oOHIMI TOK (IeicTByroIIEe
3HAYCHHE).

[IpenonaBarens d.N.0.

MunucrtepcTBo Tpancnopra Poccuiickoii ®egepanun
DenepaibHOE ATEHTCTBO KeJIe3HOA0PO0KHOI0 TPAHCIOPTA
DenepajibHOE TOCYIAPCTBEHHOE OK0IKeTHOE 00pa3oBaTe/ibHOe
yupe:KleHue Bbiciero o0pa3oBaHus
«IIpUBOJIKCKMH TOCYy1apPCTBEHHbIH YHUBEPCUTET MyTel COOOEHUsI»

Paccmorpeno: buser Ne22 YTBepxaaro:
Ha 3aCelaHUM LIMKJIOBOU JuddepeHupoBaHHBIN 3a4eT HauanbHuk yuebHOTO
KOMHCCHH 10 IUCLMILINHE ornena
o0mIenpopeCCHOHANBHBIX U OI1.02. Dj1eKTPOTEXHUKA H
MaTeMaTUYECKUX JIUCUUILINH 3J1eKTPOHUKA ®.1.0.
IIpotokom Ne JUISL CIIELUAIbHOCTH « » 20
OT «__ » 20 23.02.01 Opranu3anus NepeBo30K U T.
[Ipencenarens LIK yIpaBJIeHHE HA TpaHcropTe (110

____®.N.0. BHJIaM)

['pymimbl

B 3amanusax Nel-Ne9 HeoOXxoauMo BHIOpATh MPaBHIBHBINA OTBET, 3amucarb OykBy oTBeTa; B NelO-pemmth
3ajauy.

1.Kakoii 3 mpoBOIOB OJIMHAKOBO JIMAMETpa U JUIMHBI MEHbIIIE HATPEBACTCS — MEIIHBIA I CTAJILHON TPU
OJTHOI U TOif ke cuiie Toka? Y aenbHoe conpoTupienue meau - 1,7 - 10°0mm, cramm - 12 - 100m-m.

a) MeJHBIN; 0) CTaJIbHOM; B) 00a MpoBO/Ia HATPEBAIOTCS OJINHAKOBO;

') HU KaKOW U3 IPOBOJIOB HE HarpeBaeTcs.

2. B anexTpuyecKkyro Lelb NapajljiesibHO BKJIIOUEHBI /1Ba pe3uctopa ¢ conporusieHueM 20 Om u 50 Om.

Hanpsioxenne Ha Bxoge 140 B. Onpeznenute TOK Ha HEpa3BETBIEHHOM YJacTKe.
a)4 A; 0)2A; B)98A; 1) 20A.

3. OnpenenuTh CONPOTUBIICHHUE JIAMIThl HAKAJIMBAHUS , €CITM Ha Hel Hanucano 25 Bt u 220 B
a) 1936 Owm; 6) 0,11 Om; B) 19,36 Owm; r) 11000m.

4. llenb mepeMEHHOT0 TOKa COAEPXKUT KOHIeHcaTop. Kak n3Mensiercs mo ¢ase TOK U HanpspKeHUe B 3TOM
uenu?

a) TOK OIepexaeT HalpsLKEHHe Ha YToul m/2;

0) HanpsDKEHUE M TOK COBMAJIaloT o (ase;

B) HaIIpsDKEHHUE ONepekaeT TOK Ha yroi /2.

5. Kak u3MeHUTCsl MHAYKTHUBHOE CONPOTUBIIEHUE C YBEIUYEHUEM YACTOTHI?
a) HE U3MEHUTCS; 0) YMEHBIIUTCS; B) YBEIMYUTCS.

6. OOMOTKH Tpex(a3zHOTO TeHepaTopa COCIMHEHBI «TPEYrONbHUKOMY». CKOJIBKO JMHEWHBIX MPOBOJIOB
MOAXOJUT K reHeparopy?
a) 3; 0) 4; B) 2; r) 6.

7. Y cunoBoro ogHoga3zHoro TpaHchopMaTopa HOMUHAIBLHOE HanpshkeHue Ha Bxonae 4000 B, Ha BbIxome
220 B. Onpenennutsb ko3P puuneHT TpanchopMaimu.
a) 180; 6) 0,055; B) 18; r)5,5.
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8.YKaxuTe MOJIIPHOCTh HAMPSDKEHUS Ha SMUTTEPE M KOJJIEKTOPE TPAH3UCTOpa TUTIA P-N-P.
a) IJTIOC, TUTI0C;  0) MHUHYC, TLTIOC; B) IUTIOC, MUHYC; I') MUHYC, MUHYC.

9. K kaxoii creneH’ MHTErpalui OTHOCSTCSI MHTErpalbHble MUKPOCXEMBI, coaeprkaiue 1200 noruueckux
JJIEMEHTOB?

a) Mmasoif; ) cpeaHen; B) BBICOKOM; I') CBEPXBBICOKOIA.

10. Haiinure BbIpakeHHE AJI1 MTHOBEHHOI'O 3HAUYEHHS TOKA B IIENM C KATYIIKOW MHAYKTUBHOCTBIO L =

0,6 I'n, koTOpas NOAKIIOYEHA K HCTOYHUKY TIepeMeHHOoro HanpspbkeHus 220 B, vactoroii 100 I'.

[IpenonaBarens ®.1.0.

Munucreperso Tpancnopra Pocceuiickoi ®@enepauuu
degepanbHOE ATEHTCTBO KeJIE3HOAOPOKHOI0 TPAHCIIOPTA
®enepaibHOE roCy1apCTBEHHOE 0I0/12KeTHOE 00pa30BaTeIbHOE
y4pesKaeHHue BbICIIEro 00pa3oBaHusA
«IIpuBOKCKHUIA rOCy1apCcTBEeHHbIN YHUBEPCUTET IMyTell cO001IeH s

Paccmotpeno: Buuer No23 YTBepxaaro:
HAa 3aCeaHUU LUKIOBOU NuddepenunpoBanHblii 3aueT HauanbHuk yuebHOTro
KOMHUCCUH 10 TUCUUIUINHE oTaena
o0mmenpodeCCHOHAIBHBIX H OI1.02. DjeKTpOoTEeXHUKA U
MAaTE€MaTHYECKUX JTUCLHHILINH JJIEKTPOHUKA ®.1.0.
IIporokomr Ne JUISL CTIIELIUAIbHOCTH « » 20
OT «__ » 20 1. 23.02.01 Opranusanus NepeBo30K U T.
IIpencenarens LIK yIipaBJIeHUE Ha TpaHcnopTe (1o

®.N1.0. BHJIaM)

['pyninsl

B 3amanusax Nel-Ne9 HeoOxoauMo BeIOpaTh MpaBUIBHBINA OTBET, 3anucaTrh OykBy oTBeTa; B Nel(O-pemnTh
3ajauy.

1. Kakoil u3 mpoBOJOB OJMHAKOBOTO CEYEHUS M3 OAHOTO M TOTO K€ MaTrepuaja, HO Pa3HOM JUIMHBIL,
CHWJIBHEE HarpeBaeTCs MPU OJHOM M TOM K€ TOKeE?

a) o0a MpoBOJIa HATPEBAIOTCS OJIMHAKOBO;

0) cuibHee HarpeBaeTcsi IPOBO/] OOJIbIIEH JIHHBI,

B) CHJIbHEE HarpeBaeTcsi MPOBOJI MEHbIIEH JUINHBI.

2. CKOJIBKO MIECTUBOJIbTOBBIX JIAMIIOYEK HEOOXOAMMO B3SITh JJIsl €0YHON THPIISTHIIBI, €CITH HampsHKeHUe
cetru 127B?
a) 37 wr.; 6) 21 wr.; B) 42 mT.; r) 11 mr.

3.0npenenuTs oOIIEe COMPOTHUBICHHWE IEMUA MPU TAPAIECTHPHOM COCIWHEHHH 2-X TOTpEOUTENeH,
COIIPOTHUBIIEHUE KOTOPBIX 110 250 OM?
a) 12,5 Owm; 0) 250 Owm; B) 125 Owm; r) 25 OMm.

4. llenb mepeMEeHHOT0 TOKa COACPKHUT pe3ucTop U Katyumky. Kak nsmensercs rno ¢ase TokK 1 HalpsHKeHHe
B 9TOM Lenu?

a) TOK OTepexaeT HanpsDKeHUe; ©) HampspDKEHHE W TOK COBIAAIOT 0 (a3e; B) HAMPSDKCHHE ONepekKacT
TOK.

5. B Tpexdasnyto ceth ¢ muHeHbIM HanpsokeHreM 380 B BrirodaroT TpexQasHblid JBUTaTelNb, KaXaas u3
00MOTOK KoTOporo paccuntana Ha 220 B. Kak cnenyer coequHUTE OOMOTKH IBUTATEIs?
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a) «TPEyTrOJIbBHUKOM; 0) «3Be3/10i1»; B) ABUTaTeNb HEb3s BKJIIOYATh B 3TY CETh;
I') MOXHO TPEYrOJIbHUKOM, MOXKHO 3BE370H.

6. B cummeTrpuuHoi Tpexdas3Hol 1enu JuHeHHbIM ToKk 7 A. PaccumTaiiTe (ha3HBI TOK, €CIM Harpyska
COEJIMHEHA «TPEYTOJIbHUKOM.
a) 12,11 A; ©6)405A; B)3,8A; 1)4,96A.

7. K uemy npuBOAUT OOPHIB BTOPUYHOM 1IeTIH TpaHChopMaTopa Toka?
a) K KOPOTKOMY 3aMbIKaHHUIO; 0) K peXUMy XOJIOCTOI'O XO/1a;

B) K IOBBIIICHUIO HANIPSDKEHUSI; T') K MOJOMKeE TpaHcopmaTopa.
8. Kak Ha3bIBaIOT CpeiHUM CI0M Y OUTIOISPHBIX TPAH3UCTOPOB?

a) cTok; 0) mcrok; B)0aza;  T) KOJUICKTOP.

9. DnexTpoasl HOTOPE3UCTOPA BBIIOITHECHBI U3:

a) Menu; 0) MIaTUHBI;  B) Kele3a; r) cepebpa.

10. Kakass MOIITHOCTb pacxXxoAyeTcsi B COEAMHUTEIbHBIX IPOBOAAX, €CIIM HANpsbKeHUe Ha Harpyske 220 B,
a Tok B 1ienu 50 MA? DnexkTpuueckas nemnp nojkiaodeHa Kk ucrounuky ¢ IC E = 240 B u BHyTpeHHUM

CONPOTUBIIEHUEM Ipp= 80 OM.

[IpenonaBarenn d.1N.0.

MunuctepcTBo Tpancnopra Poccuiickoii ®egepanun
®eepanbHOe ATeHTCTBO 7KeJIe3HOA0POKHOI0 TPAHCIIOPTA
®enepaibHOE rocy1apcTBeHHOE 010/1KeTHOE 00pa3oBaTeIbHOe
yupeskJieHue BbICIIero 00pa3oBaHusA
«IIpUBOJIKCKHI TOCYIAPCTBEHHbIH YHHBEPCHUTET ILyTel cO00eHusD)

Paccmortpeno: Buier Ne24 YTBepxaaro:
Ha 3aCelaHNM [IMKJIOBOU JuddepeHupoBaHHBIN 3a4eT HavanpHuk yue6HOTO
KOMHUCCUH 10 TUCUUIUINHE oThena
o01enpoeCcCHOHAIBHBIX U OI1.02. DjeKTpoTeXHUKA U
MaTEMaTHYECKUX AUCLHUIIINH JJIEKTPOHHKA ®.1.0.
IIpotokom Ne JUISL CIIELIUAIbBHOCTH « » 20
OT «__ » 20 1. 23.02.01 Opranusanus nepeBo3oK 1 T.
[Ipencenarens LK yIpaBjeHHE Ha TpaHCIIOPTe (10

d.N.0. BHUIaM)

['pynimbl

B 3aganusax Nel-Ne9 nHeoOxonumo BbIOpaTh MpaBHIIbHBIN OTBET, 3anucaTh OykBy oTBeTa; B Nel(O-pemutsb
3aj1ady.

1.B kakux ciydasx NpUXOJUTCs MPUMEHSATD MMapalIeIbHOE COEIUHEHNE KOHIEHCATOPOB?
a) JI7Isl TOJTY9eHHST OOJBIITUX €MKOCTEH;

0) A ynydIieHus 3anaca MpoYHOCTH U30JISIIIMKA KOHACHCATOPa;

B) JUTSI TIOJTyYEHUS MaJION EMKOCTH.

2. Tpu pesucropa: Ri= 4 Om, Ro=5 Om, R3=6 OM coeauHEHbl MOCIIECIOBATEIBHO W BKJIIOYEHBI B
ANEKTPUYECKYIO ceTh. Ecnu HampsikeHue Ha pe3uctope Rz paBHo 12 B, To HampsikeHue 3JIeKTpUUECKOU
CETH PaBHO:

a) 30 B; 0)24B; B)36B; r) 16 B.

3. Onpenenutsb ToK Is, MoAXOAAIIMH K Y311y LIENH IOCTOSIHHOTO TOKA, €CJIM TOKU B BeTBsIX: I1 =-3 A, D
=1A, =5A, Lhi=+4A
a) 12 A; 0) 1 A; B) 6 A; r)-7A.
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4.1lenb mEpeMEHHOTO TOKA COEPKUT KOoHeHcaTop. Kak u3Mensiercs mo ¢ase TOK M HaNpsHKEHUE B ATON
nemnu?

a) TOK OTepeKaeT HaNPsDKEHUE Ha YToul T/2;

0) HanpsDKEHUE U TOK COBNAAAIOT 10 ¢ase;

B) HaIIpsDKEHHE OTEPEKAET TOK Ha yroi /2.

5. Kak u3MeHHUTCSI €MKOCTHOE COIPOTUBIICHUE C YBEIIMYCHUEM YacTOTHI B 4 paza?
a) He U3MEHUTCS; 0) YMEHBIIUTCS B 4 pa3a; B) yBEIMUUTCA B 4 pa3a; T) yMEHBIIUTCS B 16 pas.

6. Harpy3ka coenrHeHa «3Be3/10i». B kakoM cityyae TOK B HYJIEBOM ITpoBoe paBeH 0?7
a) IpU CUMMETPUYHON Harpy3ke;  0) Mpu HECUMMETPHYHOU Harpyske.

7. CuMMeTpuYHAasT Harpy3Ka COSAMHEHA «TPeyroyibHHUKOM». [Ipyu n3mepenuun ¢(azHOTO TOKa, aMIIEPMETP
nokazai -10 A.Halinure TOK B IMHEHHOM MPOBOJIE.

a)l10A; 0)17,3A; B)14,14 A; 1)20A.

8. M3mepurtenbHbIi TpaHCHOpPMATOpP TOKA MMEET OOMOTKH ¢ uucioM BUTKOB 2 u 100. Omnpenenwure
KO3 PHUIHEHT TpaHCHOPMAIIHH.

a) 50; 6)0,02; B) 98; r) 102.

9. DIIeKTpPOHHBIE YCTPOMCTBA, MPEOOPA3yIOIINE MOCTOSHHOE HANPsHKEHUE B MIEPEMEHHOE HAIpsDKEHUE,
HA3BIBAIOTCA:

a) BBIIPSIMUTEIISIMU; 0) MHBEpTOpaMu; B) CTAOMJIMTPOHAMHY; r) puapTpamu.

10. Yemy paBHO obO1ee conportuBieHue nenu u3 10 mocnenoBareabHO COSIMHEHHBIX PE3UCTOPOB, €CIIU
COIPOTHBIIEHUE KaX10Tr0 U3 HUX Ha 25 OM OoJibliie NpeabIAYyIIero, a CONPOTUBICHHUE IIEPBOTO pE3UCTOpa
R1=400 Om? Haitaure HanpsbkeHUe Ha ATOM pe3uctope Rs , ecnu Hanpspkenue nutanus nenu 220 B.

[IpenonaBatens ®.1.0.
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busieTsl 11 MpoBeAeHUA IK3aMeHa
(3aouHas popma o0yueHust)

HHcTpyKuus 11l 3K3aMEHYOIIEerocs:

1. ITpoutnTe BHUMATENBHO UHCTPYKIHUIO.

2. Ilpy moAaroToBke K OTBETY W HEMOCPEACTBEHHO BO BPEMSI OTBETA HA JK3aAMEHE
oOydJaronMMcsl pa3pemraeTcss IMO0Jb30BaTbCsl JIA0OPATOPHBIM M JIEMOHCTPAIMOHHBIM
000pyIOBaHUEM, KaJIbKYJISATOpaMH, CIOPAaBOYHUKAMHU U TaOJMIlAMHU, HE COJACPKAIIUMHU
MPSIMOTO OTBETA HA BOMIPOCHI OUJIETOB.

3. Ilpu BbIMoONIHEHUU 3ajaHuii Bel MOXeTe MmoJib30BaThCsl YepHOBUKOM. CoOBETyeM
BBIMIOJIHATh 3aJIaHUSI B TOM MOPAJIKE, B KOTOPOM OHU JAaHbl. JIJIsi S5KOHOMUU BpPEMEHHU
NPOMYyCKaWTe 3aJaHue, KOTOPOE€ HE YAAETCA BBINOIHUTH Cpa3zy, U NEPEXOJIUTE K
cienyromeMy. Ecnu mocne BbeimosiHeHUsI Bceil paboTel 'y Bac ocrtanercs Bpemsi, Bbl
CMOJKETE BEPHYTHCS K IPONYIICHHBIM 3aIaHUSM.

4. Bpemst Ha noaArotoBKy — 40 MUHYT.

Kontpomupyemsie komnerenumu: OK 01, OK 02, IIK 1.1, IIK 1.2, [IK 2.2, [IK 2.3

Kpurtepum ouenku:

OLIEHKA «OTJIMYHO» — 3aClIy>)KMBaeT OOy4aroUIUiCs, MOKa3aBIIMU TIyOOKH U
BCECTOPOHHHMI YPOBEHb 3HAHMS JHCLMIUIMHBI, YCIEIIHO BBIIOJHUBIIMNA 3aJaHMUS,
MIPEAYCMOTPEHHBIE TPOTPAMMOI.

OLICHKA «XOPOINO0» — 3acily’)KUBAaeT OOy4aroUIuiics, MOKa3aBLIMI MOJHOE 3HAHHUE
JUCLUIUIMHBI, YCIEUIHO BBINOJHUBIINK 3aJaHUs, MPEAYCMOTPEHHBIE NPOrPaMMON, HO
JOIYCTUBILINN HE3HAYNTEIIbHBIE HEIOYETHI B OTBETE.

OLIECHKA «YyIOBJETBOPUTEIBHO» — 3aciIyKUMBaeT o0O0ydaromuiics, MOKa3aBUIMi
3HaHWE JUCHUIUIMHBI B OOBEME, JIOCTATOYHOM JUId MPOJOJDKEHUS OOyudeHwus,
CIPABUBILMICS € 3aJaHUSIMH, IPEYCMOTPEHHBIMHU IIPOIPAMMOM (JOITYCKAOTCS HEITOJIHbBIE
OTBETHI HA [TOCTABJIEHHBIE BOIIPOCHI).

OLIEHKA «HEeYI0BJIETBOPUTEIBHO» — 3aCITyKUBAET 00y4aronuiics, 0OHapyKUBILIHMA
3HAUUTEIbHbIE MPOOENbl B 3HAHUU AUCIHUIUIMHBI, JOMYCTUBIUMN NPUHIUIUAIbHBIC
OIIMOKH MPH BBINOJHEHUN 3aIaHUM, TPEAYCMOTPEHHBIX MPOrPAMMOM.
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1 B

Q|

o)

o)

«TpeyronpHUK»
Uy =U,=220B
Z=V(R2*+X.2) =186 Om
I¢,=Uq)/Z:1 ) 18A

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

Us = I Rs= [(R+4AR) =
=20B

«3Be3na»

Uy = U/ V3 =220B
Z=N(R2+ X2) = 2530Mm
I,=Uy/Z =0,87 A

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

U.=V2U=310B

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

E=UHarpy3.+UBHyTp+Ucoe)1.np.
Ucoez[.np:E - UHany3' Ir=
=18B
Pcoen.np.=Ucoea.np‘I:O,72BT

«TpeyronbHuK»
Up=U,=127B
Z=V(R?+ X12) = 125 Om
Iy=Uy/Z=1A

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

Us = I Rs=1 (R;+7AR) =
=40B

«3Be3na»
Up=U,/V3=127B
Z=N(R%+ X2) = 234 Om
I,=Uy/Z=0,54 A

10 B

L,=0,12 A
=1,,/\2=0,085A

11 0

U,=\2U=310B
o =2nf=314 pan/c
Xi=Lo =126 Om
In=Un/XL =2,46 A
1=2,46 sin 314t

12 0

E:UHaI‘py3.+UBHyTp+UC0€II.HD.
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UCO@ﬂ.Hp.:E_UHanygxa' Ir=
=18B
Pcoen.np.= UCOeH.Hp_I:0,9BT

13

«TpeyronpHUK»
Up=U,=380B
Z=N(R2+ X ?) =269 Om
I,=Uy/Z=141A

14

R=14R;+91AR=69300m
I=U/R=0,032 A
Ul(): I Rlo:I(R1+9AR):
=18B

15

«3Be3ga»
Up=U,/V3=127B
Z=N(R%+ X2) = 190 Om
I(b: Uq)/Z = 0,67 A

16

Un=380B
U=U,/\2=270 B

17

U.=V2U=310B

o =2nf=314 pan/c
Xc= 1/(Cw) =1592 Om
In=Uw/Xc=0,19 A
1=0,19 cos (314t + 90°)

18

E:UHarpy3.+UBHyTp+Uc0e)1.np.
Ucoez[.np.:E'UHarpy3Ka‘ Ir=
=24B
Pcoeu.np,:Ucoeu.np.I:OA'SBT

19

«TpeyronbHuK»
Up=U,=380B
Z=V(R?+ X12) =251 Om
Ip=Uy/Z=1,51 A

20

R=12R;+66AR=252 Om
I=U/R=0,087 A
U11:I R]]ZI(RH‘IOAR):
=26 B

21

«3Be3ga»
Uy=U,/\3=220B
Z=N(R%+ X2 =291 Om
I,=Uy/Z=0,76 A

22

In= 2,36 A
[=1/V2=1,67 A

23

U.=V2U=310B
o = 2nf= 628 pan/c
XL= Lo =377 Om
In=U/XL=0,82 A
1 =0,82 sin 628t

24

E:UHaI‘py3.+UBHyTp .+Ucoez{.np
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Ucoen.np.: E_UHany:;Ka - Ir=
=16B
PCOCIL.Hp:UCOGH.Hp_I = 0,8 Bt
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MunucrtepcTBo Tpancnopta Poccuiickoii @enepauuu
DenepanbHOE AaTEHTCTBO KeJIe3HOI0POKHOT0 TPaHCHOpPTAa
denepanbHOe rocyIapcTBeHHOE 0I0KeTHOe 00pa3oBaTe/ibHOe
yupexxaeHue BhIcLIero 00pa3oBaHus
«IIpuBOIKCKHUI TOCYIapCTBEHHbIH YHUBEPCUTET MyTel co001IeHusD)

Paccmotpeno: JK3aMeHAlMOHHBIH Ouiier Ne 1 YT1Bepxkaato:
Ha 3aceJaHU!U [IUKJIOBON KOMUCCHU MO JUCLUIITUHE HauansHuk yueOHoOro oraena
o0wenpodeccnoHanbHbIX U OI1.02. DyieKTPOTeXHHKA U JIEKTPOHUKA D.11.0.
MaTeMaTUYECKUX JUCLUILUINH JUI CIIELIMANbHOCTU « » 20 T
IIpotokon Ne 23.02.01 Opranuzanus NepeBo3oK U
oT«__ » 20 1. yIpaBJeHHE HA TPAaHCTIOPTE (IO BHIaM)
IIpencenarens LIK I'pynmbr

©.1.0.

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

1. Kakoil u3 mpoBOJAOB OJIMHAKOBOW JUIMHBI M3 OJHOTO M TOTO € Marepualia, HO pa3HOTO JUaMeTpa, CUJIbHEE
HarpeBaeTcs MpH OJHOM U TOM Ke ToKe?

a) o0a MpoBoJIa HATPEBAIOTCS OJJMHAKOBO;

0) cuiIbHEe HarpeBaeTCs MPOBO/I C OOJBIINM JHAMETPOM;

B) CHIJIbHEE HarpeBaeTcs IPOBOJ] C MEHBIIINM JHAMETPOM.

2.CKOJIBKO IIECTHBOJIBTOBBIX JIAMIIOYEK HEOOXOMMMO B3ATh JJISI €IOYHOM THPISHABL, €CIIM HANpsDKCHHUE CeTH
220B?
a)37wr.; 0) 20 wr.; B) 40 wrT.; r) 16 mr.

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

4. llens TIEpEeMEHHOTO TOKA COAEPXKHT JIaMITy HakaiauBaHus. Kak m3amensercs mo (asze TOK W HaNpspKEHHE B TOM
nenu?

a) TOK ofepexaeT HallpsHKeHUE Ha Yro T/2;

0) HanpsDKEHHE M TOK COBIAAAIOT 10 da3se;

B) HaIPsDKEHUE ONEpekaeT TOK Ha yroi m/2.

5. Cxema COCTOUT W3 OJHOTO PE3UCTUBHOTO 3JIEMEHTA C COMPOTHUBICHUEM R=220 Om. Hampspkenune Ha e€
3axumax u= 220 sin 628t. Onpexaenure MoKazaHUA aMIIEPMETPa U BOJIBTMETPA.

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

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

6. CummerpryHas Harpy3ka COeIMHEHa «3Be3noi». JluneitHoe HampsbkeHue paBHo 380 B. Haiinute ¢asnoe
HaIpspKEeHUe.

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

7. HactoTa BpalieH!sl MArHUTHOTO 10JIs1 acHHXpoHHOTOo ABuratens 1000 o6/muH. YacToTa BpaleHus poTopa
950 06/mMuH. OnpeaeTuTh CKOJIBKEHHUE.
a) 50; 0) 0,5; B) 5; r) 0,05.

8. CKOJIBKO p-n TEPEXO0JI0B COAEPKUT IMOTYTIPOBOTHUKOBBIN A0 ?
a) OJIVH; 0) nBa; B) TpH; T) YeThIpe.

9. Kakyto poib B 3IEKTPOHHBIX CX€MaX BBITIONHSAET BapHKaI?
a) COMPOTHBIICHUS, 0) ximoya; B) MHIyKTUBHOCTH; T) EMKOCTH.

10. K Ttpexda3noil cetu c smHeHHBIM HanpsbkeHuem 220 B monkiroueHa cUMMeETpUYHasl Harpys3ka, aKTHBHOE
COIPOTHUBJICHHE KOTOPOH B Kaxmoit daze 150 Om, a unaykruBHoel 10 Om. Haitnute (hasHble TOKH U HANPSHKEHUS

MPU BKJIIOUYEHHH HArpy3Kd «TPEYTOJIbHUKOM»?

[IpenomaBarens ®.1.0.
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MunucrtepcTBo Tpancnopta Poccuiickoii @enepauuu
DenepanbHOE AaTEHTCTBO KeJIe3HOI0POKHOT0 TPaHCHOpPTAa
denepanbHOe rocy1apcTBeHHOE 0I0/I:KeTHOE 00pa3oBaTeibHOe
yupexxaeHue BhIcLIero 00pa3oBaHus
«IIpuBOIKCKHUI TOCYIapCTBEHHbIH YHUBEPCUTET MyTel co001IeHusD)

Paccmotpeno: JK3aMeHaAllMOHHBIH OuJier Ne 2 YT1Bepxkaato:
Ha 3aceJaHU!U [IUKJIOBON KOMUCCHU MO JUCLUIITUHE HauansHuk yueOHoOro oraena
o0wenpodeccnoHanbHbIX U OI1.02. DyieKTPOTeXHHKA U JIEKTPOHUKA ®.1.0.
MaTeMaTUYECKUX JUCLUILUINH JUI CIIELIMANbHOCTU « » 20 T
IIpotokon Ne 23.02.01 Opranuzanus NepeBo3oK U
oT«__ » 20 1. yIpaBJeHHE HA TPAaHCTIOPTE (IO BHIaM)
IIpencenarens LIK I'pynmbr

©.1.0.

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

1.B kakux cirydasx MpUXOIUTCs MIPUMEHATH HapalIeIbHOE COSTMHEHHE KOHICHCATOPOB?
a) JUTS TTOITy4deHMs OOIBIINX eMKOCTEH;

0) Juis yJIy4IeHus 3amnaca IPOYHOCTH U30JIALHH KOHAEHCATOPa,;

B) JUISl TTOJYYEHHS MaJOi EMKOCTH.

2. Tpu pesuctopa: Ri= 4 OmM, R=5 Om, R3=6 Om coennHeHbl NOCIe10BaTENbHO U BKIIOYEHBI B 3JEKTPUUYECKYIO
ceTb. Ecniu Hanpsbxenue Ha pesuctope R; paBHo 12 B, To HampsikeHue 3JeKTpUYecKor CETH PaBHO:
a) 30 B; 0)24B; B)36B; r) 16 B.

3. Onpenenuth TOK Is, MOAXOMSIIUN K Y37y IEMU MOCTOSHHOTO TOKA, €CIM TOKU B BETBIX: [} = -3 A, L=1A
L=5A, Li=-4A.
a) 12 A; 0)1A; B) 6 A; r)-7 A.

2

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

0) HampsDKEHHE M TOK COBIAAAIOT 10 da3se;

B) HANpPsDKCHUE OTIEPEeKaeT TOK Ha yroi m/2.

5. Kak U3MEHHUTCSI €MKOCTHOE COINPOTHBIICHUE C YBEIMYECHUEM YacTOTHI B 4 pa3a?
a) He U3MEHUTCs; ©) yMeHbIINTCA B 4 pa3a; B) yBEIMUMTCS B 4 pa3a; T) yMeHbIIUTCS B 16 pas.

6. Harpyska coeuHeHa «3Be310i». B kakoM citydae TOK B HyJeBOM MpoBojie paBeH 07
a) IPU CUMMETPUYIHOMN HArpy3Ke; 0) Ipy HECUMMETPUYHON Harpy3Ke.

7. CumMeTpuvHas Harpy3ka COeUHEHa «TPEeyroJbHUKOMY. [Ipu n3mepeHun (a3HOTO TOKa, aMIepMeTp TOoKa3al -
10 A.Halimute TOK B TMHEIHOM IIPOBO/IE.
a)10A; 0)17,3A; B)14,14 A; 1)20A.

8. MsmepurenbHbIi TpaHchOpMaTOp TOKa MMeeT 0OMOTKH ¢ yrciaoM BHTKOB 2 u 100. Onpenenure koddduiuent
TpaHCPOpMaIIHH.
a) 50; 0)0,02; B) 98; r) 102.

9. DJNEeKTPOHHBIE YCTPOWCTBa, TPEOOPa3yIOIMKMe IIOCTOSHHOEC HANpsHKEHHE B TEPEMEHHOE HaIpshKEHHE,
Ha3bIBAIOTCS:
a) BBINIPSIMUTEIISIMUY; 0) WHBepTOpaMH; B) CTaOMJINTPOHAMU; ) GUIBTpamMH.

10. Yemy paBHO oOmiee comportuBieHue Ienu u3 10 mocienoBaTeIbHO COEAMHEHHBIX PE3WCTOPOB, ECIIH

COIIPOTHBIICHNE KAXKIO0r0 U3 HUX Ha 25 OM OoJblie npeablyiero, a CONpoTUBIEHUE epBoro pesuctopa Ri=400
Om? Haligute HanpspkeHUe Ha IATOM pe3uctope Rs , ecnu HanpsbkeHne nutanus nenu 220 B.
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MunucrtepcTBo Tpancnopta Poccuiickoii @enepauuu
DenepanbHOE AaTEHTCTBO KeJIe3HOI0POKHOT0 TPaHCHOpPTAa
®DenepanbHOe rocyapcTBeHHOE 0I0KeTHOe 00pa3oBaTeIbHOe
yupexxaeHue BhIcLIero 00pa3oBaHus
«IIpuBOIKCKHUI TOCYIapCTBEHHbIH YHUBEPCUTET MyTel co001IeHusD)

Paccmotpeno: JK3aMeHaAlMOHHBIH OuJier Ne 3 YT1Bepxkaato:
Ha 3aceJaHU!U [IUKJIOBON KOMUCCHU MO JUCLUIITUHE HauansHuk yueOHoOro oraena
o0wenpodeccnoHanbHbIX U OI1.02. DyieKTPOTeXHHKA U JIEKTPOHUKA D.11.0.
MaTeMaTUYECKUX JUCLUILUINH JUI CIIELIMANbHOCTU « » 20 T
IIpotokon Ne 23.02.01 Opranuzanus NepeBo3oK U
oT«__ » 20 T yIpaBJeHHE HA TPAaHCTIOPTE (IO BHIaM)
IIpencenarens LIK I'pynmbr

©.1.0.

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

1.ITo kakoMy 3aKOHY MOKHO OTPENENIUTH CHUITy B3aUMOCHCTBUS 3apsaoB?
a) 3akoHy OMa; 0) 3akony Ammnepa; B) 3akoHy Jxoyna-Jleana; T) 3akony Kymona.

2. B anexTpudeckol ceTH MOCTOSHHOIO TOKa HaNpsyKeHHEe Ha 3aKUMaX HCTOYHHMKA 3JEeKTpo3Hepruu 26 B.
Hanpspkenue Ha 3axxumax notpedutens 25 B. Onpenennre moTepro HAIPSHKEHISL.
a) 1 %; 0) 2 %; B) 3 %; r) 4 %.

3. Kak n3MeHHTCS HampspKeHHE Ha BXOIHBIX 3aKMMAax 3JEKTPUYECKOW LENU MOCTOSHHOIO TOKA C aKTHBHBIM
3JIEMEHTOM, €CJIH MapajieIbHO HCXOAHOMY 3JI€MEHTY BKIIOUHUTD €I OANH 3JIEMEHT?
a) HEe U3MEHUTCS; 0) yMEHBILIUTCS; B) YBEJIHUYHUTCS; T) /U1 OTBETa HEIOCTATOUYHO JAaHHBIX.

4. OnpenenuTte NepuoJ CUrHAJA, €CJIA YaCTOTa CUHYcOuAaIbHOro Toka 50 I'.
a) 400 c; 0) 1,4 ¢; B) 0.02 c; r)40 c.

5. Kak U3MEHUTCS MHJIYKTUBHOE COTIPOTURIICHHUE C YBEIIMYCHUEM YaCTOTHI?
a) He U3MEHUTCS, 0) yMEHBIIUTCS, B) YBEIHYUTCS.

6. CuMMeTpuyHas Harpyska COEAMHEHA «TPEyroJbHUKOM». JImHeiHoe HampspkeHue paBHo 380 B. Haiigure
(ha3HOE HaIpsIKEHUE.
a) 127 B; 6)220B; B)380B.

7. Tlpu kakux 3HaYCHUAX Kod(duimenta TpanchopManim nenecooOpa3Ho MPUMEHITh  aBTOTPAHCPOPMATOPHI?
a)k>1; 0)k<1; B) k<2; T') He IMEeT 3HAYCHHUS.

8. Kak wm3MeHHTCs HacToTa BpallleHWsS MAarHUTHOTO TOJNS TPU YMEHBIIEHWH Iap IMOJOCOB ACHHXPOHHOTO
Tpex(a3Horo ABUTATEINs?
a) YBEeITUIHUTCS; 0) YMEHBITUTCS; B) OCTAHETCS MPEKHEH.

9.CKONBKO p-n MepexoA0B y OMIOISIPHOTO TpaH3UucTOpa?
a) OJIVH; 0) nBa; B) TpH; T) 4eThIpe.

10. K Tpexdasnoii cetu c nuHelHbIM HanpsbkeHueMm 380 B moakiroueHa cMMMETpHYHAs Harpyska, akKTHBHOE

COIIPOTHBIICHHE KOTOPOH B Kaxnoi ¢aze 240 Om, a emxoctHoe 80 Om. Haiitu dasHble TOKM M HaNpsDKEHUs IpU
BKJTFOUEHUH Harpy3KHu «3Be370M»?
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MunucrtepcTBo Tpancnopta Poccuiickoii @enepauuu
DenepanbHOE AaTEHTCTBO KeJI€3HOI0POKHOT0 TPaHCHOPTA
DenepanbHOe rocy1apcTBeHHOE 0I0KeTHOe 00pa3oBaTeIbHOe
yupexxaeHue BhIcLIero 00pa3oBaHus
«IIpuBOIKCKHUI TOCYIapCTBEHHbIH YHUBEPCUTET MyTel co001IeHusD)

Paccmotpeno: JK3aMeHaAlMOHHBIH OuJier Ne 4 YT1Bepxkaato:
Ha 3aceJaHU!U [IUKJIOBON KOMUCCHU MO JUCLUIITUHE HauansHuk yueOHoOro oraena
o0wenpodeccnoHanbHbIX U OI1.02. DyieKTPOTeXHHKA U JIEKTPOHUKA D.11.0.
MaTeMaTUYECKUX JUCLUILUINH JUI CIIELIMANbHOCTU « » 20 T
IIpotokon Ne 23.02.01 Opranuzanus NepeBo3oK U
oT«__ » 20 1. yIpaBJeHHE HA TPAaHCTIOPTE (IO BUIAAM)
IIpencenarens LIK I'pynmbr

©.1.0.

B 3amanusax Nel-Ne9 HeoOxomumMo BEIOpaTh MPaBUIIBHBIN OTBET, 3aITUcaTh OYKBY oTBeTa; B Nel(-pemuTh 3amauy.
1.Kakoii 3 mpoBOAOB OJUHAKOBOTO CEUYEHHsS M3 OJHOIO M TOrO € MaTepuana, HO pa3HOW AJMHBI, CUJIbHEE
HarpeBaeTcs MpH OJHOM U TOM Ke ToKe?

a) 00a IPOBO/Ia HATPEBAIOTCS OJAMHAKOBO;
0) cuiIbHEEe HarpeBaeTcs MPOBO/] OOJIBIICH JUIUHBI,
B) CHIJIbHEE HarpeBaeTCs IPOBOJ] MEHBIIEH UTHHBL.

2. Kakoit cioco0 coefuHEeHUs] ICTOYHUKOB MO3BOJISIET YBEIUYHUTh HAIPSDKEHHE?
a) MOCIIeJ0BAaTENbHOE COCUHEHNE; 0) MapayielbHOe COCUHEHNE; B) CMEIIAHHOE COCTUHEHMUE;
T') HU KaKO# W3 MepeunCIeHHBIX CIIOCO0OB.

3. B anexTpuueckylo Lenb MOCIIEN0BAaTENbHO BKIIIOUEHBI JIBa pe3nucTopa ¢ compotuBienneM 10 Om u 110 Owm.
Hanpsixenue Ha Bxoge 120 B. Onpenenure Tok B nenu.
a)40A; 6)1 A; B)I12,8A; T1)6A.

4. Tpu mocie10BaTeIbHOM COSIMHEHUH PE3UCTOPa, KATYLIKH WHIYKTUBHOCTH, KOHAEGHCATOPA 0KA3aJl0Ch, YTO TOK
OTCTAeT OT HANPSHKEHHS HAa HEKOTOPBI yroi. UTo MOXKHO CKa3aTh O XapakTepe Harpy3ku?

a) npeo0iagaeT eMKOCTHOE COIPOTHBIICHUE;

0) npeolbaiaeT NHAYKTHBHOE COIIPOTHBIICHHE;

B) npeobIiaiaeT akTHBHOE CONPOTUBIICHHE, 8 MHIYKTHBHOE U EMKOCTHOE COITPOTHBIICHHS PABHbI.

5. B tpexdaznyto ceth ¢ nuHeiiHbIM HanpsbkeHuem 380 B BirouaroT Tpexda3Hblii [BUTaTE b, KOXKIas U3 00MOTOK
KoToporo paccuutana Ha 220 B. Kax crnegyer coenMHUTS OOMOTKA JABUTATEIIS?

a) «TPEYTOIBLHUKOM); 0) «3Be30M»; B) JIBUTATEIb HEIllb3sl BKIIFOUATh B 3Ty CETh;

T') MOXHO «TPEYTOJIHLHUKOMY, MOXKHO «3BE30M.

6. OOMOTKH Tpex(a3zHOTO TeHEPATOpa COSIUHEHBI «TPEYroIbHUKOMY. CKOIBKO JTMHEHHBIX TPOBOJOB ITOAXOIUT
K reneparopy?
a) 3; 0) 4; B)2; 1)6.

7. Y cuioBoro ogHo(ha3HOro TpaHCPopMaTOpa HOMHHAILHOE HanpsbkeHue Ha Bxone 6000 B, Ha Beixome 100 B.
Onpenenuts K03 duireHT Tpanchopmauy.
a) 60; 0) 0,016; B) 6; r) 600.

8.VmpasiisieMble BBIIPSIMHUTENN BHITIOJTHSIOTCS Ha Oase:
a) TUOJIOB; 0) MOJIEBBIX TPAH3HUCTOPOB; B) OMTIONSIPHBIX TPAH3UCTOPOB; T') THPUCTOPOB.

9. K xakoil cTenmeHM WHTETPAllMHd OTHOCATCS WHTETPAIbHBIE MHUKPOCXeMbl, cofepxkamue 400 morndeckux
3JIEMEHTOB?
a) Mayiol;  0) cpeaHeH; B) BBICOKOI; T') CBEpXBBICOKOM.

10.CuHycONIATEHO U3MEHSIIONIECS HATPSDKEHHS TIPEICTABIICHBI CIIETYIOIUMH BBIPOKECHHSIMHA
u;=100sin(314t+30°), u,=200sin(314t+60°). Onpenenute Mpu MOMOIIH BEKTOPHOI TUarpaMMbl 00IIee HANPSHKEHIE

(meticTByrOIIICE 3HAYCHUE).
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MunucrtepcTBo Tpancnopta Poccuiickoii @enepauuu
DenepanbHOE AaTEHTCTBO KeI€3HOI0POKHOT0 TPaHCHOpPTA
DenepanbHOe rocy1apcTBeHHOE 0I0KeTHOe 00pa3oBaTeIbHOe
yupexxaeHue BhIcLIero 00pa3oBaHus
«IIpuBOIKCKHUI TOCYIapCTBEHHbIH YHUBEPCUTET MyTel co001IeHusD)

Paccmotpeno: JK3aMeHaAlMOHHBIH OuJier Ne 5 YT1Bepxkaato:
Ha 3aceJaHU!U [IUKJIOBON KOMUCCHU MO JUCLUIITUHE HauansHuk yueOHoOro oraena
o0wenpodeccnoHanbHbIX U OI1.02. DyieKTPOTeXHHKA U JIEKTPOHUKA D.11.0.
MaTeMaTUYECKUX JUCLUILUINH JUI CIIELIMANbHOCTU « » 20 T
IIpotokon Ne 23.02.01 Opranuzanus NepeBo3oK U
oT«__ » 20 1. yIpaBJIeHHE HA TPAHCTIOPTE (IO BUIAM)
IIpencenarens LIK I'pynmbr

©.1.0.

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

1.Ilo poBOJIOYHOM CHpaliv, COTIPOTHUBJICHUE KOTOPOH B HarperoM coctossanm 48 Owm, Teder Tok - 2,5 A.Kakoe
KOJIMYECTBO TEIUIOTHI BBIAEIUT 3Ta COUPAIb 32 2,5 MUHYTHI?
a) 25 k/x; 0)45xMdx; B) 7,5k/x.

2.0mpenenuth 00IIee COMPOTHRIICHHIE [EMU MPU MapaJIEIbHOM COeIMHEHUH 2-X TMOTpeOuTeNel, COmpoTHBICHUE
KoTopheIx 1o 100 Om?
a)2000m; 6)500M; B) 100Mm; T1)0,2 OMm.

3. Kak m3MenuTcst caBur Qa3 Mexay HalpsbKeHHEM U TOKOM Ha KaTyIIKe HHAYKTHBHOCTH, eciii 00a e€ mapamerpa
(R u XL) onHOBpeMEHHO yBenuyarcs B ABa pa3a’?
a) YMEHBIIIUTCS B /IBa pa3a; 0) yBENIWYHUTCA B JIBa paza; B) YMEHBIIHUTCS B UETHIPE pasa; T') HE U3MEHUTCS.

4. CxemMa COCTOUT U3 OJHOTO PE3UCTHUBHOTO DJIEMEHTA C CONMPOTUBICHUEM R=110 Om. Hampsixenue Ha e&
3axuMax u= 220 sin 628t. Onpeaenure MokazaHU aMIIEPMETPa U BOJITMETPA.

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

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

5.KakoBo cooTHOILIEHUE MCKAY (baSHI)IMI/I U JIMHEWHBIMHA HAIIpsKCHUAMU TIpU  COCIUHCHUU HOTpe6HTeJ'I€fI
QJICKTPOSHCPIUn KTPCYTOJIbHUKOM)).
a)U,=Uy; 6) Uy=Uy/1,73;  B) Uy =0,578U,.

6. K yemy npuBoIMT OOPHIB BTOPUYHOM TNy TpaHcpopmaropa Toka?
a) K KOPOTKOMY 3aMBIKaHHIO; 0) K peXHUMy XOJIOCTOT'O XO/1a;
B) K TOBBIIICHUIO HAMPSHKCHUS; T') K MOJIOMKE TpaHchopMaTopa.

7. Yacrora BpallleHUS MarHUTHOTO MOJisi acMHXpoHHOro asurarens 1100 o6/muu. YacToTa BpaiieHHs poTopa
1050 06/mMuH. OnpeneuTh CKOJIbKECHHE.

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

8. CKOJIBKO p-n TEPEX0JI0B y TUPUCTOpa?
a) OJIVH; 0) nBa; B) TpH;  T) YETHIpE.

9. DnexTpoap! (OTOPE3UCTOPA BHIITOITHEHBI U3;
a) Menu; 0) IUIaTUHBI,  B) XKeJesa, T) cepebpa.

10. Haitnure BBIpakeHUE IS MCHOBEHHOTO 3HAUYEHHWS TOKA B IEMH C KOHJEHCATOPOM eMKOCThio C=1 MK,
KOTOPBIN MOJAKITIIOYEH K HCTOYHHUKY NiepeMeHHoro HanpspxeHus 220 B, vactoroit 100 ['m.
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MunucrtepcTBo Tpancnopta Poccuiickoii @enepauuu
DenepanbHOE AaTEHTCTBO KeJIe3HOI0POKHOI0 TPaHCHIOPTa
DenepanbHOe rocy1apcTBeHHOE 0I0KeTHOe 00pa3oBaTeIbHOe
yupexxaeHue BhIcLIero 00pa3oBaHus
«IIpuBOIKCKHUI TOCYIapCTBEHHbIH YHUBEPCUTET MyTel co001IeHusD)

Paccmotpeno: JK3aMeHallMOHHBI OuJieT Ne 6 YT1Bepxkaato:
Ha 3aceJaHU!U [IUKJIOBON KOMUCCHU MO JUCLUIITUHE HauansHuk yueOHoOro oraena
o0wenpodeccnoHanbHbIX U OI1.02. DyieKTPOTeXHHKA U JIEKTPOHUKA D.11.0.
MaTeMaTUYECKUX JUCLUIUINH JUI CIIELIMANbHOCTU « » 20 T
IIpotokon Ne 23.02.01 Opranuzanus NepeBo3oK U
oT«__ » 20 1. yIpaBJeHHE HA TPAaHCTIOPTE (IO BHIaM)
IIpencenarens LIK I'pynmbr

©.1.0.

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

1. MomHOCTh ABUTATENS MOCTOSTHHOTO ToKa 2,5 kBT. [lonme3nas MomrHocTh, oTaaBaeMasi B Harpysky, 1,8 kBT.
Omnpenenute KII/] nBurarens.
a) 0,8; 0) 0,72; B)0,6; 1) 0,85.

2. B nsnektpuyeckyro Lenb HapajUleIbHO BKIIOYEHBI J1Ba pesuctopa ¢ compotusieHueM 10 Om u 150 Owm.
Hanpspxkenue na Bxoae 120 B. Onpenenute TOk Ha HEpa3BETBICHHOM y4YacTKe.

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

3. B kakux cirydasx NpUXOAUTHCS IMPUMEHSATH NMapajuIeIbHOS COSMHEHNE KOHIEHCATOPOB?
a) JUTsl TOJTydeHUs OOJIBIINX EMKOCTEH;

0) JuIst yIydIleHus 3anaca MpOYHOCTH U30JISAIMH KOHJICHCATOPA;

B) JUISI TOJYYCHUS MaJoi EMKOCTH.

4. Ilpn KakoM HaNIpsDKEHUM BBITOJIHEE MepeAaBaTh JIEKTPUUECKYIO 3HEPrHI0 B JIMHUM 3JIEKTporepenad IpH
3aJaHHON MOIIHOCTH?
a) IOHW)KEHHOM; 0) MOBBIIIEHHOM; B) 0€3pa3NnyHO; T) 3HaueHue HampsokeHus yreepxkaeHo [OCTom.

5. Konpencatop emkocthto C MOAKIIOYEH K HKCTOUYHHUKY CHUHYCOMJANBHOTO TOKa. Kak HM3MEHUTCS TOK B
KOHJICHCATOpE, €CIIH YacTOTY CHHYCOUAILHOTO TOKa YMEHBIIUTE B 3 paza?
a) YMEHBIIUTCS B 3 pasa; 0) yBeM4MTCA B 3 pa3a; B) YBEJIMYHUTCS B 9 pa3; TI) OCTAHETCS HEM3MECHHOM.

6. Ilonnas nmorpebnsiemas MOIIHOCTE Harpy3ku S= 250 kBA, a akrtuBHast momuocts P= 200 kBTt. Onpenenute
KO3 QHUIIMEHT HATPY3KH.
a) cos ¢=0,75; 0) cos ¢ = 0,35; B)cos @ =0,55; T1)cosop=0,8.

7. B cumMeTpuyHoOii TpexdaszHoii enu TuHeHbIH Tok 2,2 A. Paccunraiite (a3HbIi TOK, €CIM HArpy3Kka coeIMHeHa
«TPEYroJILHUKOM.
a)2,2 A; 0) 1,27 A; B) 3,8 A; r) 2,5 A.

8. VKakuTe NOJSIPHOCTD HANPSDKEHUS HA SMUTTEPE U KOJLIEKTOPE TPAH3UCTOpa TUITA N-P-N.
a) IUIoC, IUII0C;  0) MHUHYC, IIJIIOC; B) IJIIOC, MUHYC; T') MUHYC, MUHYC.

9.Kakum 00pa3oM 371eMEHTbI HHTETPAIbHOM MUKPOCXEMBI COSAMHSIOT MEX Ty CO00#?
a) HaIbIJICHUEM 30JIOTHIX WIIA aJTFOMUHHUEBBIX JOPOXKEK depe3 OKHA B MACKE;

0) maiikoil Ja3epHBIM JTyUIOM;

B) TEPMOKOMIIPECCHEH;

T') BCEMH NEPEUNCICHHBIMU METOIAMHU.

10. Kakast MOIIHOCTBh pacXolyeTcsl B COCUHUTENbHBIX MPOBOAAX, €CIIM HalpsbkeHue Ha Harpyske 80 B, a Tok B
nera 40 MA? DnekTpudeckas rnens nmoaktodeHa kK uctounuky ¢ 3/1C E =100 B u BHYTpeHHUM CONIPOTHUBIICHUEM
Ier= 50 OM.
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MunucrtepcTBo Tpancnopta Poccuiickoii @enepauuu
DenepanbHOE AaTEHTCTBO KeJIe3HOI0POKHOT0 TPaHCHOpPTAa
DenepanbHOe rocy1apcTBeHHOE 0I0KeTHOe 00pa3oBaTeIbHOe
yupexxaeHue BhIcIIero 00pa3oBaHus
«IIpuBOIKCKHUI TOCYIapCTBEHHbIH YHUBEPCUTET MyTel co001IeHusD)

Paccmotpeno: JK3aMeHalMOHHBIH Ouiier Ne 7 YT1Bepxkaato:
Ha 3aceJaHU!U [IUKJIOBON KOMUCCHU MO JUCLUIITUHE HauansHuk yueOHoOro oraena
o0wenpodeccnoHanbHbIX U OI1.02. DyieKTPOTeXHHKA U JIEKTPOHUKA D.11.0.
MaTeMaTUYECKUX JUCLUILUINH JUI CIIELIMANbHOCTU « » 20 T
IIpotokon Ne 23.02.01 Opranuzanus NepeBo3oK U
oT«__ » 20 1. yIpaBJeHHE HA TPAaHCTIOPTE (IO BHIaM)
IIpencenarens LIK I'pynmbr

©.1.0.

B 3amanusax Nel-Ne9 HeoOxomumMo BEIOpaTh MPaBUIIBHBIN OTBET, 3aITUcaTh OYKBY oTBeTa; B Nel(-pemuTh 3amauy.
1. Onpeaenuth CONPOTUBIICHUE JIAMITBI HAKATUBAHUS, €clid Ha Helt Hanucano 150 Bt u 220 B.
a) 423 Owm; 0) 243 Owm; B) 647 Owm; r) 323 Om.

2. JIBa wmcrounuka umeroT omuHakoBble ODJIC W TOKHM, HO pa3Hble BHYTPEHHHUE compoTuBicHus. Kakxoil wuz
HCTOYHHUKOB uMeeT Oombiuii KIT/1?

a) KI1J] ncTo4yHrKOB paBHEI;

0) UCTOYHMK C MEHBIIIMM BHYTPSHHUM COTIPOTHUBIICHHEM;

B) UCTOYHHK C OOJIBIITUM BHYTPEHHUM COTPOTHUBIICHUEM.

3. Onpeaenutsb TOK ls, TOIXOASAIINN K 3Ty IIEMU TTOCTOSIHHOTO TOKA, €CJIM TOKU B BeTBAX: [T =-2 A, L =4 A,
L=6A1L=-4A1=1A.
a) 15 A; 0)5A; B) -5 A; r)-15 A.

4, Ammutyna cuHycounpaibHoro Hampspkenus 100 B, nauvanbnas dasza ¢= - 60°, yacrora 50 I'm. 3anumute
YpaBHEHHE MTHOBEHHOTO 3HAYCHHUS 3TOTO HAMPSHKCHHUS.

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

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

5.CuMmMeTpuyHasi Harpy3ka COeIUWHEHa TpeyrojbHUKOM. [Ipm m3mepeHun ¢azHOrO TOKa aMIlepMeTp MoKaszall -
10 A. Haiinure TOK B TMHEHHOM IIPOBOJE.
a)10A; 0)17,3A; B)14,14A; 1)20A.

6. JlaMITbI HaKaTMBaHUS C HOMUHAIBHBIM HarnpsbkeHneM 220 B BkITo4aroT B Tpex(aszHyto ceTh ¢ HanpspkeHnem 220
B. Onpenenuts cxeMy COeTMHEHHS JaMIl.
a) TPEXTIPOBOIHOMN 3BE3/I0M;  0) YETHIPEXIIPOBOTHON 3BE3/I0H;  B) TPEYTOJIHHUKOM.

7. UeM NpUHIUIHAILHO OTJINYAETCS aBTOTpaHCGOpMaTOPhI OT TpaHchopmaTopa?
a) MaJbIM KO3 GUIIMEHTOM TpaHCHOPMAIIUH;

0) BO3MOKHOCTBIO H3MEHEHUS KOd(pPHUIMEeHTa TpaHCHopMaiy;

B) AJIEKTPUYECKUM COEIMHEHUEM NIEPBUYHON U BTOPUYHOM LETICH.

8. Uro siBNsieTcsl KaTOAOM BaKyyMHOTO (poTOIeMeHTa?
a) HUKEJIMHOBAs POBOJIOKA;

0) myIeHKa 13 TOJTYIIPOBOAHMKOBOTO MaTepHaa;

B) TOHKHH CJIOH IIEIOYHO3EMEIBHOTO METalIa.

9. dynkMoHANBHBIN 0510k OBM npenHazHaueHHBIN 151 XpaHEeHHs: OCHOBHOTO MaccuBa HH(OpMAIIUU Ha3bIBACTCS:
a) oIepaTUBHOE 3aIIOMHIHAIOIIEE YCTPOHCTBO;  0) YCTPONCTBO YIIPABICHHS;
B) apU(METHUECKOE YCTPOUCTBO; T') BHEILIHEE 3alIOMUHAIOIIEE YCTPOUCTRO.

10. K tpexdasHoli ceTd ¢ JUHEHHBIM HampspkeHueM 127 B moakiaiodeHa CHMMETpUYHAs Harpyska, aKTHBHOE
COIIPOTHBIICHNE KOTOPOH B Kaxkaon ¢aze 110 Om, a uagykruBHoe 60 Om. Haiiaute hasHble TOKM U HANPSKEHUS

MIPY BKJIIOUYEHHH HArpy3KH «TPEYTOIbHUKOM»?
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MunucrtepcTBo Tpancnopta Poccuiickoii @enepauuu
DenepanbHOE AaTEHTCTBO KeJIe3HOI0POKHOT0 TPaHCHOpPTAa
DenepanbHOe rocy1apcTBeHHOE 0I0KeTHOe 00pa3oBaTeIbHOe
yupexxaeHue BhICLIero 00pa3oBaHus
«IIpuBOIKCKHUI TOCYIapCTBEHHbIH YHUBEPCUTET MyTel co001IeHusD)

Paccmotpeno: JK3aMeHalMOHHBIH Ouiier Ne 8 YT1Bepxkaato:
Ha 3aceJaHU!U [IUKJIOBON KOMUCCHU MO JUCLUIITUHE HauansHuk yueOHoOro oraena
o0wenpodeccnoHanbHbIX U OI1.02. DyieKTPOTeXHHKA U JIEKTPOHUKA D.11.0.
MaTeMaTUYECKUX JUCLUILUINH JUI CIIELIMANbHOCTU « » 20 T
IIpotokon Ne 23.02.01 Opranuzanus NepeBo3oK U
oT«__ » 20 1. yIpaBJeHHE HA TPAaHCTIOPTE (IO BHIaM)
IIpencenarens LIK I'pynmbr

©.1.0.

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

1. Kakoe W3 NpHUBENCHHBIX YTBEPXKACHHIM HE COOTBETCTBYET MOCIECAOBATEILHOMY COCAMHEHHUIO BETBEH mpu
MIOCTOSTHHOM TOKE?

a) TOK BO BCEX JIEMEHTAX IIETH OJMHAKOB;

0) HaNpsDKEHUE Ha 3a)KMMax eI PaBHO CyMME HAITPSDKEHUH Ha BCEX €ro yYacTKax;

B) HaNpsDKEHHE Ha BCEX DIIEMEHTaX I OJUHAKOBO M PaBHO IO BETMYHUHE BXOAHOMY HAPSIKEHHIO.

2. Tpu pe3uctopa: Ri =8 OM, R =4 Om, R3= 6 OM coennHeHb! OCIEA0BATENBHO U BKIIOUEHBI B 3JIEKTPUYECKYIO
ceTb. Ecnu HanpsbkeHue Ha pe3uctope Rs paBHo 12 B, To HanpskeHHE 3IEKTPUYECKON CETH PABHO:
a) 30 B; 0) 24 B; B) 36 B; r) 16 B.

3. Ilpu mocnenoBaTenbHOM COEIMHEHUH PE3UCTOpa, KaTyIIKH MHAYKTUBHOCTH, KOHAEHCATOpa 0Ka3ajoch, YTO TOK
OMEPEXKAET HAMPSIKEHUE HA HEKOTOPBIA yroi. UTO MOKHO CKa3aTh O XapakTepe Harpys3ku?

a) mpeo01agaeT eMKOCTHOE CONPOTHUBIICHHE;

0) npeobiafaeT HHAYKTHBHOE COIIPOTHBIICHHE;

B) MpeobiaiaeT akTUBHOE CONPOTHBIICHHUE, & MHIYKTHBHOE U eMKOCTHOE CONPOTHBIICHUS PaBHBI.

4. Kak u3mMeHuTCS MHIYKTHBHOE COIPOTUBIICHUE C YMEHBIIEHUEM Neproaa?
a) He UBMEHUTCS;  0) YMEHBIIUTCA;  B) YBEIUYUTCH.

5.Hanpsbkenue Ha 3akuMax IEMH C PE3UCTHBHBIM JJIEMEHTOM H3MeHsercss mo 3akoHy: u=100 sin(314+30°).
OmpenenuTe 3aKOH U3MEHEHHUS TOKa B 11emnu, eciiu R=20 Om.

a) i=5sin 314 t; 0) i =15 sin (314t + 30°);

B)i= 3,55sin (314t+30°; r)i=23,55sin 314t.

6. JIuHelHbIl TOK paBeH - 2,2 A. HaiinuTe Qa3HbIil TOK, €CIIM CUMMETPHYHAs HArpy3Ka COeIMHEHA «3BE3/I0M.
a)22A; 0)1,27A; B)3,8A; r) 2,5 A.

7. B tpexdaznyto ceth ¢ uHeiHbIM HanpsbkeHueM 380 B BKimtouaroT TpexgasHblil JBUTraTeb, KOKIas 13 00MOTOK
KoToporo paccuntana Ha220 B. Kak crneayet coeanHUTE OOMOTKH JBUTATENS?

a) «TPEYTOIBLHUKOM; 0) «3BE371011»;

B) JIBUTATEIIb HEJIb3sI BKIIIOYATh B 3Ty CETh;, T) MOXKHO TPEYTOJbHUKOM, MOKHO 3BE3ION.

8.YKakuTe NOJISIPHOCTD HANPSDKEHUS HA SMUTTEPE U KOJJIEKTOPE TPaH3UCTOpa TUIA P-N-P.
a) IJIIOC, TITIOC; 0) MHHYC, IIJTIOC; B) TUTIOC, MUHYC; T') MUHYC, MUHYC.

9. DnekTpoHHBIE YCTpOICTBa, mNpeoOpasylolule IOCTOSHHOE HANpsHKEHWE B IEPEMEHHOE HampsDKEHHe,
Ha3bIBAIOTCS:
a) BBIIPSIMUTEISIMI; 0) WHBEpTOpaMH; B) CTaOMIINTPOHAMU; ) GUIBTpaMH.

10. Yemy paBHO oOIIee CONPOTHBIICHWE IIEMU W3 & TOCIEOBATEILHO COEJAWHEHHBIX PE3UCTOPOB, €CIH
COTIPOTHUBJICHUE KaXK0ro 3 HUX Ha 50 OM OoJbIe mpeabIayInero, a COIpoTUBICHIE IepBoro pesuctopa R;=200

Om? Haiitn HanpskeHHe Ha BOCBMOM pe3uctope Rs , ecnu HanpsbxkeHue nutanus nenu 220 B.
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MunucrtepcTBo Tpancnopta Poccuiickoii @enepauuu
DenepanbHOE AaTEHTCTBO KeJIe3HOI0POKHOT0 TPaHCHOpPTAa
DenepanbHOe rocy1apcTBeHHOE 0I0KeTHOe 00pa3oBaTeIbHOe
yupexxaeHue BhIcLIero 00pa3oBaHus
«IIpuBOIKCKHUIA TOCYIapCTBEHHbIN YHUBEPCUTET NyTell o001 eHns»

Paccmotpeno: JK3aMeHalMOHHBIH OuJier Ne 9 YT1Bepxkaato:
Ha 3aceJaHU!U [IUKJIOBON KOMUCCHU MO JUCLUIITUHE HauansHuk yueOHoOro oraena
o0wenpodeccnoHanbHbIX U OI1.02. DyIeKTPOTeXHHKA U 3JIeKTPOHUKA D.11.0.
MaTeMaTUYECKUX JUCLUILUINH JUI CIIELIMANbHOCTU « » 20 T
IIpotokon Ne 23.02.01 Opranuzanus NepeBo3oK U
oT«__ » 20 1. yIpaBJeHHE HA TPAaHCTIOPTE (IO BHIaM)
IIpencenarens LIK I'pynmbr

©.1.0.

B 3amanusix Nel-Ne9 HeoO6xomumo BEIOpaTh MpaBHIILHBINA OTBET, 3aITUcaTh OYKBY oTBeTa; B Nol(-pemuth 3amady.

1. ITo kakOMy 3aKOHY MOXXHO OTPEIENUTh CHITY, C KOTOPOW MarHMTHOE T0JIe IeHCTBYET Ha MMPOBOJAHUK C TOKOM?
a) 3akoHy Oma; 0) 3akoHy AMriepa; B) 3akoHy /Ixoyns-Jlenma; r) 3axkony Kymnona.

2. Kakoe u3 npuBeJeHHBIX YTBEPKACHUN HE COOTBETCTBYET NapAJUIEIBHOMY COSIUHEHUIO BETBEU MPU MOCTOSIHHOM
TOKe?

a) TOK B IOJBOJSIIEH IISMTH PaBeH CYMME TOKOB BO BCEX AJIIEMEHTAX IIEIH;

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

B) HaIlPsDKEHHE HA BCEX 3JIEMEHTAaX LI OJMHAKOBO U PAaBHO IO BeJMYMHE BXOAHOMY HAIPSKEHUIO.

3. Onpeaenuth 00I€e COMPOTUBIICHUE LICMHU TP NapaUICIbHOM COCIMHCHHH 2-X TIOTPeOUTEIICH, COPOTUBIICHHUE
Kotopbix mo 100 Om?
a) 200 Owm; 6)500mM; B)10OM; T1)0,2O0M.

4. MomHOCTh ABUTaTeNsl NOCTOSIHHOTO Toka 1,5 kBT. Ilone3Has MomHOCTh, OTAaBaeMas B Harpysky, 1,125 kBrT.
Onpenenute KII/[ nBurarens.
a) 0,8; 0) 0,75; B) 0,7; r) 0,85.

5.Katymka ¢ MHAYKTUBHOCTBIO L MOAKIIOYEHA K HCTOYHUKY CHHYCOHWIABLHOTO HanpspKkeHus. Kak n3MeHuTcs: Tok
B KaTyIIKe, €CJIM YacTOTa UCTOYHHUKA YBEIHUYHUTCA B 3 paza?
a) YMEHbBIIUTCS B 3 pasza; 0) yBenuuurcs B 3 pasa; B) yBeIHUuTCS B 9 paz; ') HE U3MEHHTCS.

6. O6MoTKH Tpex(]a3zHOro reHepaTopa COEAMHEHBI «3Be3/oi». CKOJIbKO NTUHEWHBIX IMPOBOJOB  MOIXOIHWT K
reHeparopy?
a) 3; 0) 4; B) 2; r) 6.

7.Kakoii pexxum paboTsl TpanchopMaTopa Mo3BOJISIET ONpeenTh Koddduiment rpanchopmanun?
a) peXuM Harpy3Ku; 0) pEeXHUM XOJIOCTOTO X0J1a;
B) PEKUM KOPOTKOTO 3aMbIKaHHS; T) HHU OJUH U3 IEPEUUCIICHHBIX.

8. Kak wm3MeHUTCS dYacToTa BpallleHHss MarHUTHOTO IIOJIsi TPU YBEIUYECHHM IMap TMOJIOCOB ACHHXPOHHOTO
Tpex¢azHoro IBUTaTeNs?
a) yBEIMYHUTCS; 0) yMEHBIIUTCS;  B) OCTAHETCS MPEXKHEH.

9. Kak Ha3pIBaIOT CPEAHUN CIION Y OUIOISPHBIX TPAH3UCTOPOB?
a) CTOK; 0) UCTOK; B) 0a3a; T') KOJUIEKTOP.

10. K TpexdasHoii cetn ¢ IMHEWHBIM HamnpsbkeHuem 220 B mojkiroueHa cMMMeETpHYHAs Harpyska, akKTUBHOE

COIIPOTHBIIEHHE KOTOPOil B Kaxoi daze 180 Om, a emxoctHoe 150 Om. HaiiTu ¢a3zHble TOKM U HAPSHKSHUS TPU
BKJIFOUEHUH Harpy3Ku «3Be370M»?
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MunucrtepcTBo Tpancnopta Poccuiickoii @enepauuu
DenepanbHOE aTEHTCTBO KeIe3HO0POKHOI0 TPaHCIOPTa
DenepanbHOe rocy1apcTBeHHOE 0I0KeTHOe 00pa3oBaTeIbHOe
yupexxaeHue BhIcLIero 00pa3oBaHus
«IIpuBOIKCKHUI TOCYIapCTBEHHbIH YHUBEPCUTET MyTel co001IeHusD)

Paccmotpeno: JK3aMeHalIMOHHBII Ouiter Ne 10 YT1Bepxkaato:
Ha 3aceJaHU!U [IUKJIOBON KOMUCCHU MO JUCLUILTUHE HauansHuk yueOHoOro oraena
o0wenpodeccnoHanbHbIX U OI1.02. DyieKTPOTeXHHKA U JIEKTPOHUKA D.11.0.
MaTeMaTUYECKUX JUCLUIUINH JUI CHIELIMANbHOCTU « » 20 T
IIpotokon Ne 23.02.01 Opranuzanus nepeBo3oK U
oT«__ » 20 1. yIpaBJeHHE HA TPAaHCTIOPTE (IO BHIaM)
IIpencenarens LIK I'pynmsr

©.1.0.

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

1. B amexTpuyecKkyr IIemb MMapaielbHO BKJIIOYEHBI N1Ba pe3ucTtopa ¢ compoTuBieHueM 20 Om u 80 Owm.
Hanpsoxenue Ha Bxoge 120 B. Onpenenure Tok Ha HEpa3BETBICHHOM y4acTKe.
a)l,l2A; ©0)083A; B)75A; 1) 6A;

2. B nnekTpruyeckoll cxeme ABa PE3UCTUBHBIX AJIEMEHTA COCAUHEHBI OCIEA0BATENbHO. YeMy paBHO HamlpsKEHUE
Ha Bxoje mpu cuie Toka 0,1 A, ecmu Ry = 100 Om; R, =200 Om?
a) 10 B; 06)300B; B)3B; 1) 30B.

3. [lpu kakoii cuiie TOKa BBITOJHEE MIEPEIaBaTh JICKTPUUYCCKYIO SHEPTUIO B JIMHUU JICKTPOIEpeay MPH 3aJaHHON
MOIITHOCTH?
a) MaJIoi; 0) OOJIBIIOI; B) 6€3pa3IuvHoO.

4. Kak u3MeHHTCS HalpsOKCHUE Ha BXOJHBIX 3aKUMax BHGKTpH‘IeCKOﬁ OCIM IIOCTOSAHHOI'O TOKa C aKTHBHBIM
QJICMEHTOM, €CJIM NMAapaJUICJIbHO UCXOAHOMY 3JIEMCHTY BKIIFOUUTH eII€ OaUH 3JIEeMEHT?
a) HC UBMCHUTCH, 6) YMCHBIIINUTCA, B) YBCIHNYUTCA, 1") JJIA OTBE€TA HEAOCTATOYHO JAHHBIX.

5. llenb mepeMEeHHOr0 TOKa COACPKHT KAaTYIIKy MHAYKTUBHOCTH. Kak m3MeHsieTcs o (a3e TOK U HanpspkeHHe B
3TOU enu?

a) TOK OTepekaeT HaNpsHKeHHe Ha YTol 1/2;

0) HampsbKEHHE M TOK COBIAAAIOT 10 da3se;

B) HaNPsDKEHUE OTIEPEeKaeT TOK Ha yroi /2.

6. Ompeaenurte nepUoJ CUTHANIA, €CIIM YacToTa CUHycouAganbHoro Toka 400 I
a) 400 c; 0) l,4c; B) 0,0025 c; r) 40 c.

7. B cumMeTpuyHoOii TpexdazHoii enu JuHe b Tok 2,2 A. Paccunraiite da3Hblil TOK, €CIM HAarpy3Ka coeJInHeHa
«TPEYroJILHUKOM.
a)2,2 A; 0) 1,27 A; B) 3,8 A; r) 2,5 A.

8. OOMOTKH Tpex(a3zHOro reHepaTopa COeIUHEHBI «3Be370i». CKOIbKO HEHTPAJIbHBIX MPOBOJOB IOAXOAMT K
regepaTtopy?
a) 3; 0)4;, B8)2; 1)l

9.B 1oJieBbIX TPaH3UCTOPAX JIEMEHT, OT KOTOPOTO JBHKYTCS 3apsi/ibl, HA3bIBACTC:
a) CTOK; 0) UCTOK; B) 3aTBOD; T') KaHaJ ¢ BEICOKOH MPOBOIMMOCTBIO.

10.CuryconIanbsHO N3MEHSIOMHUECS TOKU MPEICTABIICHBI CIIEAYIOMNUMHA BhIpakeHuaMHE 1,=0,5sin(314t+45°),
12=0,8sin(314t+90°). Onpenenute Mpy NOMOIIX BEKTOPHOH AMarpaMMbl OO TOK (JIeHcTBYOIEe 3HaUEHHE).
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MunucrtepcTBo Tpancnopta Poccuiickoii @enepauuu
DenepanbHOE AaTEHTCTBO KeJIe3HOI0POKHOT0 TPaHCHOpPTAa
DenepanbHOe rocy1apcTBeHHOE 0I0KeTHOe 00pa3oBaTeIbHOe
yupexxaeHue BhIcLIero 00pa3oBaHus
«IIpuBOIKCKHUI TOCYIapCTBEHHbIH YHUBEPCUTET MyTel co001IeHusD)

Paccmotpeno: JK3aMeHalMOHHBIH Ouwiter Ne 11 YT1Bepxkaato:
Ha 3aceJaHU!U [IUKJIOBON KOMUCCHU MO JUCLUILTUHE HauanpHuk y4eOHOTO OTAETA
o0wenpodeccnoHanbHbIX U OI1.02. DyieKTPOTeXHHKA U JIEKTPOHUKA D.11.0.
MaTeMaTUYECKUX JUCLUILUINH JUI CHIELIMANbHOCTU « » 20 T
IIpotokon Ne 23.02.01 Opranuzanus nepeBo3oK U
oT«__ » 20 1. yIpaBJeHHE HA TPAaHCTIOPTE (IO BHIaM)
IIpencenarens LIK I'pynmsr

©.1.0.

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

1.Kakoi1 u3 mpoBOJIOB OJIMHAKOBO JUaMETpa U JIJTMHBI CUJIbHEE HArPEeBAeTCsd — MEIHBIM WM CTAIHHON IIPU OHOU U
TOI ke cuie Toka? Y aensHoe conpoTusienne meau - 1,7 - 10°0m'M, cramu - 12 - 10°0m-m.

a) MEJTHBIN; 0) cTaJbHOIA; B) 00a MpOBO/Ia HATPEBAIOTCA OJTUHAKOBO;

T') HA KaKO# W3 MPOBOIOB HE HAarpeBaeTCsl.

2.0npenenuts odlee CONMPOTHBICHUE LENX MNP MapauieIbHOM COSAWHEHUH 2-X MOTpeOuTene, COMpOTHBICHUE
KOTOpBIX 10 50 Om?
a)1000m; ©6)500M; B)250M; T1)0,2O0Mm.

3. Kakoii cioco0 coeiMHEeHUsI HICTOYHUKOB TIO3BOJISCT YBEIUYUTh HAPsKEHHUE?
a) TOCIeI0BaTEIFHOE COeNMHEHNE; 0) mapaielbHOe COSTMHEHNE;, B) CMEIIaHHOE COCAMHEHNUE;
T') HU KaKO# W3 MePEeunCIeHHBIX CIIOCO0OB.

4. YkaxxuTe nmapaMmerp epeMeHHOro TOKa, OT KOTOPOTO 3aBHCUT MHIIYKTUBHOE COMTPOTUBIIEHNE KATYIITKH.
a) IeficTByIoIee 3HAUEHUE TOKA; 0) HavanbHad (haza TOKa,
B) TIEpHOJ IEPEMEHHOT0 TOKa; I') MaKCUMaJIbHOE 3Ha4YEeHNE TOKA.

5. Ilonnas nmotpebasiemas MomHOCTh Harpy3ku S= 140 kBA, a akrtuBHast momuocts P= 105 kBTt. Onpenenute
KO3 (HUITUEHT HATPY3KH.
a) cos ¢=0,75; 6) cos=0,35; B)cosp=0,55; r1)cosop=0,9.

6. B tpexdaznyto cets ¢ muHeitHpIM HanpspkeHeM 380 B BurrouaroT Tpexga3HbIid JBUTATENb, KOKIas 13 0OMOTOK
koToporo paccuutana Ha 220 B. Kak crneayeT coelMHUTh OOMOTKH JBHTATENsA?

a) TPEYTOILHUKOM; 0) 3Be31101; B) JIBUTATEIh HEJB3S BKIIIOYATH B 3Ty CETh;

') MOXXHO TPEYTOJIbHUKOM, MOKHO 3B€3/10H.

7. YacToTa BpallleHUss MAarHUTHOTO OJIs aCMHXpOHHOro apurateiis 1200 o6/mun. YacTora BpalieHus potopa
1150 06/MuH. OnpesenuTh CKONbXEHHE.

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

8. CKOIIBKO p-n Mepexo/I0B y TUpUCTOpa?
a) OJIVH; 0) nBa; B) TpH; T) 4eThIpe.

9. YrpapnsieMble BHIPSIMHUTENN BBITIOIHSIOTCS Ha Oase:
a) IMO/I0B; 0) NOJIEBBIX TPAH3UCTOPOB; B) OMIOJIAPHBIX TPAaH3UCTOPOB; T') THUPHCTOPOB.

10. Haiinute BBIpaKeHWE JJIT MTHOBEHHOTO 3HAYEHHUS TOKAa B IETH C KATYIIKOW WHAYKTHUBHOCTHIO L= 0,4 I'H,
KOTOpas MOAKIIOYEHa K NICTOYHUKY NepeMeHHoro Hanpsbkenus 220 B, gacrotoit 50 I'm.

[IpenonaBarens ®.1.0.

171



MunucrtepcTBo Tpancnopta Poccuiickoii @enepauuu
DenepanbHOE AaTEHTCTBO KeJIe3HOI0POKHOT0 TPaHCHOpPTAa
DenepanbHOe rocy1apcTBeHHOE 0I0KeTHOe 00pa3oBaTeIbHOe
yupexxaeHue BhIcLIero 00pa3oBaHus
«IIpuBOKCKHUIA TOCYIaPCTBEHHbI YHUBEPCUTET MyTel cO001eHnsI»

Paccmotpeno: JK3aMeHaAMOHHBIH Outer Ne 12 YT1Bepxkaato:
Ha 3aceJaHU!U [IUKJIOBON KOMUCCHU MO JUCLUILTUHE HauansHuk yueOHoOro oraena
o0wenpodeccnoHanbHbIX U OI1.02. DyieKTPOTeXHHKA U JIEKTPOHUKA D.11.0.
MaTeMaTUYECKUX JUCLUILUINH JUI CHIELIMANbHOCTU « » 20 T
IIpotokon Ne 23.02.01 Opranuzanus NepeBo3oK U
oT«__ » 20 1. yIpaBJeHHE HA TpaHCTIOpTE (IO BHIaM)
IIpencenarens LIK I'pynmsr

©.1.0.

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

1. Kakoii u3 mpoBOJIOB OJIMHAKOBOIO CEYEHHUS M3 OJJHOIO M TOrO K€ Marepuajia, HO pa3HON JIMHBI, CHUJIbHEE
HarpeBaeTcs MpH OJHOM U TOM Ke TOKe?

a) o0a MpoBoJIa HATPEBAIOTCS OJJMHAKOBO;

0) cuiIbHEee HarpeBaeTcst MPOBO/ OOBIIEH JUTHHEL,

B) CHJIbHEE HarpeBaeTcs MPOBOJ] MEHBIIEH THHBL.

2. B anmekTpuyecKyro Ienb MOCIeA0BaTeIbHO BKIIOUEHBI J1Ba pe3ucTopa ¢ comportusieHueM 10 Om u 50 Owm.
Hanpsixenue Ha Bxoge 120 B. Onpenenure Tok B nenu.
a)0,5A; 0)2A; B)144A; rn4A.

3. DnekTpuyeckoe conportupieHue yenopeyeckoro tena 3000 Om. Kakoil TOK mpoXoAUT Yyepe3 HEro, €ClId YEIOBEK
Haxonautcd noA HampsbxkeHuem 380 B?
a) 190 MA;  0) 127 MA; B) 20 MA; r) 7,9 MA.

4. Kak u3MeHuTCs cABUT (a3 MEeXIy HalpsDKEHHEM U TOKOM Ha KaTyLIKe HMHIYKTUBHOCTH, €Clii 00a e€ mapamerpa
(R u XL) onHOBpeMEHHO yBenuvarcs B ABa pa3a’?

a) YMEHBIIIUTCS B JIBa Pa3a; 0) yBeqIM4HTCS B JIBa pasa;

B) YMEHBLINTCS B YETHIPE pa3a; I') HE U3MEHUTCH.

5. Kak u3meHurcs mepuo/i CHHyCOMJaIbHOTO CUTHAJIA TPU YMEHBIIIEHWH YacTOTHI B 3 pa3a?
a) MepuoJ He U3MEHUTCS; 0) mepuoa yBeJIM4yHUTCs B 3 pasa;
B) MEPHOJ YMEHBIIUTCA B 3 pasa; I') IepUOA yBEIHUUTCA B 9 pas.

6. CumMmeTpuuHasi Harpy3ka COelWHEHa «TpeyroJbHHKOM». JIuHeitHoe HampspkeHue paBHo 220 B. Haiigure
(azHOe HaIPsSKEHHUE.
a) 127 B; 6)220 B; B)380 B.

7. JIunelinblii TOK paBeH - 2,2 A. Paccunraiite ¢a3HbIil TOK, €CIIM CHMMETPUYHAs HArpy3Ka COeIMHEHA «3BE3/I01».
a)2,2 A; 0) 1,27 A; B) 3,8 A; r) 2,5 A.

8. Y cuoBoro omHoda3Horo Tpanchopmaropa HOMUHANBHOE HampspbkeHue Ha Bxoae S000 B, na Beixome 200 B.
Omnpenenuts K03GPHUIHUEHT TpaHCHOPMALHH.
a) 25; 0) 0,04; B) 4; r) 250.

9. ln1s1 BBIIPSAMIIEHUS IEPEMEHHOTO HaNPSKEHUS TPUMEHSIOT:
a) omHO(ha3HBIE BRIIPSMUTENH; 0) MHOTO(A3HbIEC BHINPSIMUTEIH;
B) MOCTOBBIE BBIITPSIMHUTEIH; T') Bce IIepeUHCIICHHBIE.

10. Kakast MOIIIHOCTH pacXoyeTcsl B COEIMHUTEIBHBIX MPOBOJIAX, €CIU HanpsbkeHue Ha Harpyske 180 B, a Tok B
mer 50 MA? DaexTpudeckas menb nmoakaodeHa K uctouauky ¢ 9J1C E= 200B u BHyTpeHHUM COTIPOTHUBJICHUEM
Ier= 40 OM.
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MunuctepcTBo Tpancnopta Poccuiickoii @enepanun
DenepanbHOE AaTEHTCTBO KeJIe3HOI0POKHOTO0 TPAaHCHOpPTA
DenepanbHOe rocyapcTBeHHOE 0I0KeTHOe 00pa3oBaTeIbHOe
yupexxaeHue BhIcLIero 00pa3oBaHus
«IIpuBOIKCKUI TOCYyIapCTBEHHbIH YHUBEPCUTET MyTel co001IeHusD)

Paccmotpeno: JK3aMeHalMOHHBIH Omiter Ne 13 YT1Bepxkaato:
Ha 3aceJaHU!U ITUKJIOBON KOMUCCHU MO JUCLUILTUHE HauansHuk yueOHoOro oraena
o0wenpodeccnoHanbHbIX U OI1.02. DyieKTPOTeXHHKA U JIEKTPOHUKA D.11.0.
MaTeMaTUYECKUX JUCLUILUINH JUI CHIELIMANbHOCTU « » 20 T
IIpotokon Ne 23.02.01 Opranu3anus NepeBo3oK u
oT«__ » 20 1. yIpaBJeHHE HA TPAaHCTIOPTE (IO BHIaM)
IIpencenarens LIK I'pynmsr

©.1.0.

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

1. Kakoil u3 nmpoBoJ0OB OJAMHAKOBOM JJIMHBI M3 OJTHOIO M TOTO K€ MaTepuaia, HO pa3sHOro JAuaMeTpa, MEHbIIE
HarpeBaeTcs MpH OJHOM U TOM Ke ToKe?

a) o0a MpoBoJIa HATPEBAIOTCS OJJMHAKOBO;

0) TpoBO/ C OONBIITNM JTHAMETPOM;

B) TIPOBO/T C MEHBIIINM THAMETPOM.

2. JIra pesuctopa: Ri= 10 Om, R,=5 Om coeanHeHBI TOCIIEIOBATEIHFHO U BKIIOYCHBI B DJIEKTPUUECKYIO ceTh. Ecmu
HanpsbkeHue Ha pesuctope Ro paBHo 10B, To HanpsbkeHUE 3JEKTPUUYECKOM CETH PaBHO:
a) 30 B; 0)24B; B)36B; r) 16 B.

3. B snekTpuueckyro 1enb NapajuiebHO BKJIIOYEHBI ABa pe3uctopa ¢ compotuBicHueM 20 OMm u 240 Owm.
Hanpsxenue Ha Bxoge 120 B. Onpenenure TOK B KaKIOM PE3UCTOPE.
a)6 Au2A; 0)0,17Au0,5A; B)6 Au0,5A; 1) 0,17Au2A.

4. Tlpu moce0BaTeIbHOM COSJMHEHUN PE3UCTOpa, KaTYIIKA WHIYKTUBHOCTH, KOH/IEHCATOpa OKa3aJI0Ch, YTO TOK
OTCTaeT OT HaNPSDKCHUSI Ha HEKOTOPBIH yroil. UTo MOXKHO cKa3aTh O XapaKkTepe Harpy3Ku?

a) mpeo01agaeT eMKOCTHOE CONPOTHUBIICHHE;

0) mpeobnasaeT MHIYKTHBHOE COMTPOTHUBIICHHUE;

B) IIpeo0J1alaeT aKTUBHOE CONPOTHUBIICHUE, @ HHIYKTUBHOE M EMKOCTHOE COTIPOTHBIICHHS PAaBHBI.

5. YKakuTe napamerp NepeMEeHHOr0 TOKa, OT KOTOPOro 3aBUCUT EMKOCTHOE CONPOTHBIICHHE.
a) IeficTByIoIee 3HAUCHUE HATIPSKEHUS; 0) HavanbHas (haza TOKa,
B) 4aCTOTa IEPEMEHHOI'0 TOKA; I') MAaKCUMaJIbHOE 3HaY€HHE TOKA.

6. Harpyska coeuHeHa «3Be310i». B kakoM citydyae TOK B HyJeBOM MpoBojie paBeH 07
a) IPU CUMMETPUIHON HArpy3Ke; 0) Ipy HECUMMETPUYHOW Harpy3Ke.

7. B Tpexdasnyro ceTs ¢ muHEHHBIM HanpsbkeHreM 220 B BkimouatoT TpexdaszHblil ABUraTeib, Kaxaas u3 0OMOTOK
KoToporo paccuutana Ha 127 B. Kak crnegyer coeiMHUTS OOMOTKY JABUTATEIIS?

a) «TPEYTOIBLHUKOM; 0) «3BE30M»;

B) JIBUTATEIIb HEJIb3S BKJIIOYATH B 3Ty CETh; ') MOXKHO TPEYTOJIbHUKOM, MOYKHO 3BE3H0M.

8.YKkaxxuTe MoJISPHOCTh HANPSDKEHUS Ha SMUTTEPE U KOJJIEKTOPE TPAH3UCTOPa TUMA N-p-n.
a) IJTIOC, TITIOC; 0) MHHYC, IIJTIOC; B) TUTIOC, MHHYC; T') MUHYC, MHHYC.

9. DnexTpoap! (OTOPE3UCTOPA BHIITOITHEHBI U3:
a) MeJIu; 0) IUTaTHHBL, B) )Kene3a;  I) cepeOpa.

10. K Tpexdasnoil cetu c imHeiHbIM HanpsbkeHueMm 380 B monkiroueHa cUMMeETpUYHasi Harpys3ka, aKTHBHOE
COMPOTHUBJICHHE KOTOPOH B Kaxkmoi daze 250 OM, a emxoctHoe 100 Om. Haiimute (asHble TOKH U HANPSHKCHUS

MPY BKJIIOUYEHHH HArpy3KU «TPEYTOTbHUKOM»?
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MunucrtepcTBo Tpancnopta Poccuiickoii @enepauuu
DenepanbHOE AaTEHTCTBO KeJIe3HOI0POKHOT0 TPaHCHOpPTAa
denepanbHOe rocyapcTBeHHOE 0I0:KeTHOE 00pa3oBaTebHOe
yupexxaeHue BhIcLIero 00pa3oBaHus
«IIpuBOIKCKHUI TOCYIapCTBEHHbIH YHUBEPCUTET MyTel co001IeHusD)

Paccmotpeno: JK3aMeHaAllMOHHBII Ouiter Ne 14 YT1Bepxkaato:
Ha 3aceJaHU!U [IUKJIOBON KOMUCCHU MO JUCLUILTUHE HauansHuk yueOHoOro oraena
o0wenpodeccnoHanbHbIX U OI1.02. DyieKTPOTeXHHKA U JIEKTPOHUKA _ D.11.0.
MaTeMaTUYECKUX JUCLUILUINH JUI CHIELIMANbHOCTU « » 20 T
IIpotokon Ne 23.02.01 Opranuzanus nepeBo3oK U
oT«__ » 20 T yIpaBJeHHE HA TPAaHCTIOPTE (IO BHIaM)
IIpencenarens LIK I'pynmsr

©.1.0.

B 3amanusax Nel-Ne9 HeoOxomumMo BEIOpaTh MPaBUIIBHBIN OTBET, 3aITUcaTh OYKBY oTBeTa; B Nel(-pemuTh 3amauy.
1. B kakux ciydasx NpUXOAUTHCS IPUMEHATH MapajlIeIbHOE COETUHEHNE KOHIEHCATOPOB?
a) JUTS TTOTydeHMs OOJBIIIX eMKOCTEH;
0) U1 ymydIIeHus 3amaca MpOYHOCTH M30JISIINH KOHICHCATOPa;
B) JJIS TIOJIYYEeHUS Maoi EMKOCTH.

2. B snexkTpuueckoil CeTH MOCTOSHHOTO TOKa HAaNpsOKEHWE Ha 3aKMMax HMCTOYHMKA B3JeKTposHepruu 35 B.
Hanpspkenue Ha 3axxumax notpedutens 34 B. Onpenenuts MOTEpro HAMPSHKESHUS.
a) 1 %; 0) 2 %; B) 3 %; r) 4 %.

3. B anexTpuyeckylo 1enb Mocie0BaTeNbHO BKIOUYEHbI TP pe3ncTopa ¢ conpotusienneM 10 Om, 120 Om u 110
Owm. Hampsxenue Ha Bxoae 120 B. Onpenenute TOK B LIETH.
a)40A; ©0)1A; BOSA; 1)2A.

4. Cxema COCTOWT M3 OJHOTO PE3UCTHBHOTO 3JEMEHTa C compotuBieHneM R = 55 Owm. Hanpsokenue Ha eé
3axumax u= 220 sin 628t. Onpexaenure MokazaHUA aMIIEpPMETPa U BOJIBTMETPA.

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

B) [=2,8 A, U=220B; r)I=4A, U=156B.

5. Konnencarop emkoctbio C NOJIKIIOYEH K HMCTOYHUKY CHHYCOMAAIbHOrO TOKa. Kak H3MEHHTCd TOK B
KOHJIEHCATOpE, €CIIM YacTOTy CHHYCOMAAIbHOTO TOKa yMEHBIIUTH B 2 pa3za?
a) YMEHBIIUTCS B 2 paza; 0) yBenuuutcs B 2 pasa; B) YBEJWYHTCS B 4 pa3a; T) OCTaHETCS] HEM3MEHHOU.

6. Jlamnpl HakanmUBaHUSA C HOMUHAIBHBIM HampsbkeHneM 127 B BKIIOWarOT B Tpex(asHYI CeTh C HaNpsHKEHHEM
127 B. OnpenenuTs CXeMy COSTUHEHUS JTaMII.
a) TPEXTIPOBOTHON 3BE3JI0; 0) 4EeThIPEXIPOBOHOMN 3BE3/101; B) TPEYTOJIHLHUKOM.

7. UeM NpUHIUIHAIBLHO OTJINYAETCS aBTOTpaHCGOpMaTOPhI OT TpaHchopmaTopa?
a) MaJbIM KO3 GHUIIMEHTOM TpaHCHOPMAITUH;

0) BO3MOKHOCTBIO U3MEHEHUS KOd(pPHUIMEHTa TpaHCHOpMALIH;

B) AJIEKTPUYECKUM COEIMHEHUEM NIEPBUYHON U BTOPUYHOM LETICH.

8. Kak wu3MeHMTCs dYacTOTa BpalleHHWs MAarHUTHOTO MOJIS TNPH YBEIMUYEHUHM Map IOJIIOCOB ACHHXPOHHOTO
Tpex¢azHoro IBUraTeNs?
a) YBEJIINIHUTCS; 0) yMEHBIIUTCS; B) OCTaHeTCS MPEKHEH.

9. Uto siBisieTca KaTOAOM BaKyyMHOTO (oTO3/IeMeHTa?
a) HUKEJMHOBAs MPOBOJIOKA;

0) MmyIeHKa 13 TOJTYIIPOBOAHMKOBOTO MaTepHaa;

B) TOHKHH CJIOH IIEI0YHO3EMEIBHOTO MeTaa.

10. Yemy paBHO o0OIee CONMPOTHBICHHE IeNMA U3 14 MOCIEeNOBATEIPHO COCIMHEHHBIX PE3MCTOPOB, E€CIH
COTIPOTUBJICHHUE KaXXI0ro 3 HUX Ha 30 OM OoJbIlie MpeAbIAYIIero, a CONPOTHRICHUE TepBoro pesuctopa Ri= 300

Owm? Haiinute HanpsbkeHUe Ha JecaToM pe3ucTtope Rio , eciu HanpsbkeHue nutanus nenu 220 B.
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MunucrtepcTBo Tpancnopta Poccuiickoii @enepauuu
DenepanbHOE AaTEHTCTBO KeJIe3HOI0POKHOT0 TPaHCHOpPTAa
DenepanbHOe rocy1apcTBeHHOE 0I0KeTHOe 00pa3oBaTeIbHOe
yupexxaeHue BhIcLIero 00pa3oBaHus
«IIpuBOIKCKHUI TOCYIapCTBEHHbIH YHUBEPCUTET MyTel co001IeHusD)

Paccmotpeno: JK3aMeHallMOHHBII Ouiter Ne 15 YT1Bepxkaato:
Ha 3aceJaHU!U [IUKJIOBON KOMUCCHU MO JUCLUILTUHE HauansHuk yueOHoOro oraena
o0wenpodeccnoHanbHbIX U OI1.02. DyieKTPOTeXHHKA U JIEKTPOHUKA D.11.0.
MaTeMaTUYECKUX JUCLUILUINH JUI CHIELIMANbHOCTU « » 20 T
IIpotokon Ne 23.02.01 Opranuzanus nepeBo3oK U
oT«__ » 20 1. yIpaBJeHHE HA TPAaHCTIOPTE (IO BHIaM)
IIpencenarens LIK I'pynmsr

©.1.0.

B 3amanusix Nel-Ne9 HeoOxoumMo BEIOpaTh MpaBHIILHBINA OTBET, 3aITUCaTh OYKBY oTBeTa; B Nol(-pentuts 3amady.

1. ITo kakOMy 3aKOHY MOXXHO ONPEIENUTH CHITy B3aMMOAECHCTBUS 3apsiioB?
a) 3akoHy Oma; 0) 3akoHy Amrmiepa;  B) 3akoHy J[xoymsa-Jlenna; 1) 3akoHy Kyrnona.

2. Kakoii crioco0 coeHeHNsT HCTOYHUKOB MTO3BOJISIET YBEINYUTH HAIPsDKEHUE?
a) IMocIeoBaTeIbHOE COeNMHEHNe; 0) mapayielbHOe COSTUHEHNE;, B) CMEIIaHHOE COSANHEHNE;
') HM KaKOH M3 NePEUUCIICHHBIX CIIOCOOO0B.

3. MouHocTh ABUraress NOCTOSHHOro Toka 2,6 kBT. Ilone3Has MOIIHOCTB, OTAaBacMasi B HAarpysky, 2,2 kBT.
Ompenenute KI1/[ nuraresns.
a) 0,8; 0) 0,74; B) 0,7; r) 0,84.

4. Kak u3MeHHUTCS COBHT (a3 MEXIy HANPsHKEHHEM M TOKOM Ha KaTyIIKe HHIyKTUBHOCTH, €CJI 00a e€ mapamerpa
(R 1 XL) onHOBpEeMEHHO yBeau4aTcs B Tpu pasa?

a) YMEHBIIUTCS B TPU pa3a;  0) YBEIMUYHUTCS B TPH pasa;

B) YMEHBILINUTCS B IEBSTH pa3; T') HE H3MEHUTCS.

5. Kak u3meHurcst mepuo/i CHHyCOMJaIbHOTO CUTHAJIA PH YMEHBIIIEHWH YacTOTHI B 2 pa3a?
a) IepuoJ He U3MEHUTCS; 0) meproa yBeIHuuTCA B 2 pasa;
B) MEPHOJ YMEHBIIUTCA B 2 pa3a; I') NEpUOJ] YBETUUUTCS B 4 pasa.

6.CuMMeTpryHas Harpy3ka coeIMHeHa TpeyroilbHUKOM. [Ipu m3mMepeHun Ga3zHoro Toka aMIepMeTp ImoKasai -
20 A. Haiigute TOK B JMHEIHOM IpoBOE?
a)l0A; ©6)11,6 A; B)34,6 A; T1)20A.

7. O0MOTKH Tpex(a3sHOro reHeparopa COCTUHEHBI «TPEYrOJbHHUKOMY». CKOJIBKO HEUTPATbHBIX MPOBOIOB
MIOAXOAUT K reHeparopy?
a) 3; 0) 4; B) 2; r) 0.

8.Kakoii pexum paboThl TpaHCHOpMATOpa MO3BOJISET ONpeesnTh K03 unmeHT Tpanchopmanum?
a) pexXuM Harpy3Ku; 0) pEeXHM XOJIOCTOTO XO/1a;
B) PEXHUM KOPOTKOTO 3aMbIKAHUS; T) HU OJVH U3 NEPEUUCICHHBIX.

9. YnpaBnsiemble BBIIPSMHUTEIH BBITIONHSIIOTCS Ha Oa3e:
a) TUOJIOB; 0) MOJIEBBIX TPAH3UCTOPOB; B) OUTIOJISIPHBIX TPAH3HCTOPOB; T') THPUCTOPOB.

10. K TpexdasHoit cetu c JMHEWHbIM HanpspbkeHuem 220 B monkirodeHa CHMMETpHYHAs Harpy3ka, aKTHBHOE

COIIPOTHBIICHNE KOTOPOH B Kaxon ¢aze 180 Om, a emxoctHoe 60 Om. Haiitn a3HbIe TOKH M HANPsDKEHUS MTPH
BKJIFOUEHUH Harpy3Ku «3Be370M»?
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MunucrtepcTBo Tpancnopta Poccuiickoii @enepauuu
DenepanbHOE AaTEHTCTBO KeJIe3HOI0POKHOT0 TPaHCHOpPTAa
DenepanbHOe rocy1apcTBeHHOE 0I0KeTHOe 00pa3oBaTeIbHOe
yupexxaeHue BhIcLIero 00pa3oBaHus
«IIpuBOIKCKHUI TOCYIapCTBEHHbIH YHUBEPCUTET MyTel co001IeHusD)

Paccmotpeno: JK3aMeHallMOHHBII Ouiter Ne 16 YT1Bepxkaato:
Ha 3aceJaHU!U [IUKJIOBON KOMUCCHU MO JUCLUILTUHE HauansHuk yueOHoOro oraena
o0wenpodeccnoHanbHbIX U OI1.02. DyieKTPOTeXHHKA U JIEKTPOHUKA D.11.0.
MaTeMaTUYECKUX JUCLUILUINH JUI CHIELIMANbHOCTU « » 20 T
IIpotokon Ne 23.02.01 Opranuzanus nepeBo3oK U
oT«__ » 20 1. yIpaBJeHHE HA TPAaHCTIOPTE (IO BHIaM)
IIpencenarens LIK I'pynmsr

_®.1.0.

B 3amanusax Nel-Ne9 HeoOxomumMo BEIOpaTh MPaBUIIBHBIN OTBET, 3aITUcaTh OYKBY oTBeTa; B Nel(-pemuTh 3amauy.

1. Kakoi u3 mpoBOJIOB OJIMHAKOBOI'O CEUYEHHUSI M3 OJHOTO M TOTO K€ Marepuasa, HO pa3HON JIMHBI, MEHbIIIE
HarpeBaeTcs MpH OJHOM U TOM Ke ToKe?

a) 0o0a MpoBoJIa HATPEBAIOTCS OJJMHAKOBO;

0) TpoBO OOJBINEH IITHHE;

B) TIPOBOJT MEHBIIIEH JITHHEIL.

2.0npenenuts o0IIee COMPOTUBIICHHUE LIENH MPH NapauIeIbHOM COSANHEHUH 2-X MOTpeOHuTeNe, CONpoTUBIEHHE
KoTopbIX o 200 Om?
a) 200 0m; ©) 50 Om;  B)400 Om; 1) 100 OMm.

3. llenp mepeMeHHOTo TOKa COAEPXKUT JIaMILy HakaduBaHMs U KoHIeHcatop. Kak m3mensercs mo dasze Tok u
HaIpsDKEHUE B 3TOU nenu?
a) TOK oTlepexaeT HallpspkeHre; 0) HalpsDKeHHE M TOK COBMAIA0T MO (a3e; B) HANpsDKEHUE ONepexaeT TOK.

4. KonpeHcatop eMKoCTbi0 C MOJIKIIOYEH K HCTOYHHUKY CHHYCOMAANBHOrO TOKa. Kak H3MEHHTCS TOK B
KOHJIEHCATOPE, €CJIU YacTOTy CHUHYCOUIaIbHOIO TOKAa YMEHBILUTH B 4 pa3a.
a) yMeHbIIUTCS B 4 paza;  0) yBenuuuTcs B 4 pa3a; B) yBeJIMUHUTCS B 16 pa3; T) ocTaHETCs HEM3MEHHOM.

5. HanpsbkeHue Ha 3a)KHMax I[ENMd C PE3UCTUBHBIM JIIEMEHTOM H3MeHseTcs 1o 3akoHy: u = 200 sin(314+45°).
Onpenenvrte 3aKOH M3MEHEHMS TOKA B I1enH, ecii R = 50 Owm.
a)i=4sin 314 t; 0)i=4sin (314t +45°); B)i=2,86sin (314t +45°); r)i=2,86sin 314t.

6. JIunelinslii TOK paBeH - 3 A. Paccunraiite a3Hblil TOK, €CITM CHMMETpPHYHAS HArPy3Ka COSTUHEHA «3BE3I0N.
a)3 A; 6) 5,19 A; B) 1,73A; r) 4,23 A.

7. OOMmoTkM Tpex(a3HOro reHeparopa COCIUHEHBI «3Be310i». CKOJIbKO JIMHEHHBIX MPOBOJOB  MOAXOAMT K
reaeparopy?
a) 3; 0) 4; B) 2; r) 6.

8. KakuMm 00pa3oM 371eMEHTHI HHTETPATEHON MUKPOCXEMBI COSUHSIOT MEXIy CO00#?
a) HaIBJICHUEM 30JI0THIX MU AFOMUHUEBBIX JOPOXKEK Yepe3 OKHA B MACKE;

0) maiikoil Ja3epHBIM JTyUIOM;

B) TEPMOKOMIIPECCHEH;

T') BCEMU EPECUNCIICHHBIMA METOIaAMH

9. dyrknHMoHANBHKIH 0510k OBM npenHazHaueHHBIN 11 XpaHEeHHsS: OCHOBHOTO MaccuBa HH(OpMAIIUU Ha3bIBACTCS:
a) oIepaTUBHOE 3aIIOMHIHAIOIIEE YCTPOHCTBO;  0) YCTPOMCTBO YIIPABIICHHUS,
B) apU(METHUECKOE YCTPOUCTBO; I') BHEIIHEE 3allOMUHAIOLIEE YCTPOHCTBO.

10.CunyconnanbHO M3MEHSIONTHeCS HaTPSDKEHUS MIPEJICTABJICHBI CIIEIYIOIIUMHU BBIPKCHUSIMU
u; = 150sin(314t + 45°), u, = 250sin(314t + 90°). Onpenenure mMpu MOMOIY BEKTOPHOW JHMarpaMMbl o0IIee

HanpsbKeHue (AeHCTBYIOIee 3HAUCHHUE).
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MunucrtepcTBo Tpancnopta Poccuiickoii @enepauuu
DenepanbHOE AaTEHTCTBO KeJ1€3HOI0POKHOT0 TPAHCIIOPTA
DenepanbHOe rocy1apcTBeHHOE 0I0KeTHOe 00pa3oBaTeIbHOe
yupexxaeHue BhIcLIero 00pa3oBaHus
«IIpuBOIKCKHUI TOCYIapCTBEHHbIH YHUBEPCUTET MyTel co001IeHusD)

Paccmotpeno: JK3aMeHallMOHHBII Outer Ne 17 YT1Bepxkaato:
Ha 3aceJaHU!U [IUKJIOBON KOMUCCHU MO JUCLUILTUHE HauansHuk yueOHoOro oraena
o0wenpodeccnoHanbHbIX U OI1.02. DyieKTPOTeXHHKA U JIEKTPOHUKA D.1.0.
MaTeMaTUYECKUX JUCLUILUINH JUI CHIELIMANbHOCTU « » 20 T
IIpotokon Ne 23.02.01 Opranuzanus nepeBo3oK U
oT«__ » 20 1. yIpaBJeHHE HA TPAaHCTIOPTE (IO BHIaM)
IIpencenarens LIK I'pynmsr

©.1.0.

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

1.I1o ipoBOIOYHOM CIIUpaNIH, CONMPOTHUBIICHHE KOTOPOH B HarperoMm coctosauu 20 OM, Teder Tok - 0,5 A. Kakoe
KOJIMYECTBO TEIUIOTHI BBIACIHUT CIIUPATH 32 4 MUHYTHI?
a) 20 Ix; 0) 2,4 k/x; B) 1,2 xJlx.

2. B osnexTpuyecKkyr Lelb MapaieIbHO BKIIOUEHBI ABa pe3uctopa ¢ comporuBieHueM 10 Om um 50 Owm.
Hanpspkenue na Bxoae 120 B. Onpenenute TOk Ha HEpa3BETBIEHHOM y4YacTKe.
a)28A; ©0)2A; B)144A; 1) 05A.

3. Ilpu xakoM HampsbKEHHHM BBITOJIHEE IMepelaBaTh 3JIEKTPUYECKYI0 PHEPrHi0 B JMHHMM 3JIEKTpoIepenad Ipu
3aJIaHHOW MOIITHOCTHU?
a) MOHKEHHOM;  0) TIOBBIIIIEHHOM;  B) 0€3pa3NW4HO; T) 3Ha4YeHHe HanpspkeHus yreepikaeHo ['OCTowm.

4. AMIunTyna cuHycoujanbHoro Hampspbkenus 220 B, nauanmbHas daza @o= - 30° uwactora 50 I'i. 3anmmute
YpaBHEHHE MTHOBEHHOTO 3HAYCHUS 3TOTO HAMPSHKCHHUS.

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

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

5. Kak U3MEHUTCS MHIYKTUBHOE COTMPOTURIICHUE C YMEHBIIICHUEM YaCTOThI?
a) He U3MEHUTCS,  0) YMEHBIIUTCS; B) YBEIHYUTCS.

6. B cumMerpuuHoii TpexdaszHoit nenu nmuHeHbI Tok 4 A. Paccunraiite (ha3HBIM TOK, €CIIM Harpy3Kka COeJUHEeHA
«TPEYTrOILHUKOM.
a)4 A; 0) 6,92 A; B) 2,83 A; r) 2,31 A.

7. Yacrora BpallleHUS MarHUTHOTO MOJISI acCMHXpoOHHOro nsurarens 1250 o6/mmH. YacToTa BpamieHus poTopa
1200 06/mMuH. OnpeenuTh CKOJIbKCHHE.
a) 40; 0) 0,4; B) 4; r) 0,04.

8. Y cuioBoro ogHogazHoro rpanchopmaropa HOMHHaANBbHOE HanpspbkeHue Ha Bxone 4000 B, na Boixozme 200 B.
Onpenenuts K03 duireHT TpaHchopmanum.

a) 20; 0) 0,05; B) 5; r) 200.

9. Kakyo poib B 3IEKTPOHHBIX CX€MaX BBITIONHSIET BapHKanm?
a) COMPOTHBIICHUS, 0) kimoya; B) MHIIyKTHBHOCTH; T) EMKOCTH.

10. Haiinure BBIpakeHWE IS MTHOBEHHOTO 3HAYEHUS TOKAa B IEMH C KOHACHCATOPOM eMKOCThI0 C=2 MK,
KOTOPBIN MOJAKIIIOYEH K MCTOYHHUKY NlepeMeHHoro HanpspxeHust 220 B, wactoroit 50 I'm.
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MunucrtepcTBo Tpancnopta Poccuiickoii @enepauuu
DenepanbHOE AaTEHTCTBO KeJIe3HOI0POKHOT0 TPaHCHOpPTAa
denepanbHOe rocyapcTBeHHOE 0I0:KeTHOE 00pa3oBaTebHOe
yupexxaeHue BhIcLIero 00pa3oBaHus
«IIpuBOIKCKHUI TOCYIapCTBEHHbIH YHUBEPCUTET MyTel co001IeHusD)

Paccmotpeno: JK3aMeHallMOHHBII Outer Ne 18 YT1Bepxkaato:
Ha 3aceJaHU!U [IUKJIOBON KOMUCCHU MO JUCLUILTUHE HauansHuk yueOHoOro oraena
o0wenpodeccnoHanbHbIX U OI1.02. DyieKTPOTeXHHKA U JIEKTPOHUKA ®.1.0.
MaTeMaTUYECKUX JUCLUILUINH JUI CHIELIMANbHOCTU « » 20 T
IIpotokon Ne 23.02.01 Opranuzanus nepeBo3oK U
oT«__ » 20 1. yIpaBJeHHE HA TPAaHCTIOPTE (IO BHIaM)
IIpencenarens LIK I'pynmsr

©.1.0.

B 3amanmsax Nel-Ne9 mHeoO6xommumo BEIOpaTh MPaBHIIBHBINA OTBET, 3amicaTh OYKBY oTBeTa; B Nol(-pemuTs 3amady.

1. MomHocTs ABUTATENSI OCTOSSHHOTO ToKa 1,65 kBt. [lone3nas moiHoCTh, OTHaBaeMasi B Harpy3ky, 1,25 xBT.
Omnpenenure KI1J[ mBurarens.
a) 0,8; 0) 0,76; B) 0,6; r) 0,83.

2. Tpu pesucropa: Ri=50m, R,=5 Om, R3=10 OM coeanHeHbl NOCIEIOBATENBHO U BKIKOYECHBI B 3JIEKTPUUECKYIO
ceTb. Ecnu HanpspbkeHue Ha pesuctope R paBHo 10B, To HanpsbkeHHE 3IEKTPUUECKON CETH PaBHO:
a) 10 B; 0) 20 B; B) 30 B; r) 40 B.

3. IIpu nmocrietoBaTeIbHOM COCIMHEHUH PE3UCTOPA, KaTYIIKN WHIYKTHBHOCTH, KOHJIEHCATOpa OKa3aJI0Ch, YTO TOK
coBHajaerT 1o ¢ase ¢ HampsbkeHHeM. YTo MOXKHO cKa3aTb O XapakTepe Harpy3ku?

a) mpeobi1agaeT eMKOCTHOE CONPOTUBIICHHE;

0) mpeobnaaeT MHIYKTHBHOE COMTPOTHUBIICHHUE;

B) IIpeo0J1alacT aKTUBHOE CONPOTHUBIICHUE, @ HHIYKTUBHOE 1 EMKOCTHOE COTIPOTHBIICHHS PAaBHBEI.

4.Karymka ¢ MHIYKTUBHOCTBIO L MOJKIIIOUEHa K HCTOYHMKY CHHYCOMJAIBHOTO HanpsbkeHust. Kak n3sMeHnTes Tok
B KaTyIIKe, €CJIM YacTOTa UCTOYHHUKA YBEIMUYHUTCSA B 4 pa3a?
a) YMEHbBIIUTCS B 4 paza; 0) yBenuuntcs B 4 pa3a; B) yBenuWuHTcsa B 16 pa3;  T) HE U3MEHUTCS.

5. Onpegenurte nepuoj CUTHaja, €Clid YacToTa CuHycouAanbHoro Toka 200 I'm.
a) 200 c; 0)1c; B) 0,005 c; r) 20 c.

6. JIuHelHbIN TOK paBeH - 5 A. PaccumnTaiite da3HbIi TOK, €CIIH CHMMETPUYHAS HArpy3Ka COEIMHEHA «3BE3/I0M.
a)2,89 A; 0)8,65A; B) 3,54 A; r)5A.

7. B Tpexdasnyro ceTs ¢ muHEHHBIM HanpsbkeHreM 220 B BkimogaroT TpexdasHelii ABUraTesb, Kaxaas 3 0OMOTOK
KoToporo paccuutana Ha 127 B. Kak cnexyeT coennHUTh OOMOTKH JBHTATENS?

a)«TPEYTrOILHUKOM; 0) «3Be37101»; B) JBUTATENb HEJIh3S BKJIIOYATh B 3Ty CETh;

T') MOJKHO TPEYTOJIBHUKOM, MOXHO 3BE3/10H.

8. DIIeKTpOHHBIE YCTPOHCTBa, MNpeoOpasylolmye TMOCTOSIHHOE HaNpsDKeHHE B HampsDKeHHE MEepeMEHHOE,
Ha3bIBAIOTCS:
a) BBINPSIMUTEIISIMUY; 0) MHBEpTOpaMH; B) cTaOMIMTPOHAMU; ) GUIBTpaMH.

9. B moJieBbIX TPAH3UCTOPAX AIEMEHT, K KOTOPOMY JBHXKYTCS 3apsiJibl HA3bIBACTCS:
a) CTOK; 0) MCTOK; B) 3aTBOD; T') KaHaJ ¢ BBICOKOI MPOBOJMMOCTBIO.

10. Kakast MOIITHOCTh pacXxoayeTcst B COeIMHUTENBHBIX NMPOBOAX, €CIIM HaNpshDKeHne Ha Harpyske 225 B, a Tok B

nenu 20 MA? DnekTpuueckas 1enb noakiodera K uctounuky ¢ 9/1C E =250B u BHyTpeHHUM CONPOTHUBIECHHEM
L= 50 OMm.
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MunucrtepcTBo Tpancnopta Poccuiickoii @enepauuu
DenepanbHOE AaTEHTCTBO KeJIe3HOI0POKHOT0 TPaHCHOpPTAa
denepanbHOe rocyapcTBeHHOE 0I0:KeTHOE 00pa3oBaTebHOe
yupexxaeHue BhIcLIero 00pa3oBaHus
«IIpuBOIKCKHUI TOCYIapCTBEHHbIH YHUBEPCUTET MyTel co001IeHusD)

Paccmotpeno: JK3aMeHallMOHHBII Outer Ne 19 YT1Bepxkaato:
Ha 3aceJaHU!U [IUKJIOBON KOMUCCHU MO JUCLUILTUHE HauansHuk yueOHoOro oraena
o0wenpodeccnoHanbHbIX U OI1.02. DyieKTPOTeXHHKA U JIEKTPOHUKA ®.1.0.
MaTeMaTUYECKUX JUCLUILUINH JUI CHIELIMANbHOCTU « » 20 T
IIpotokon Ne 23.02.01 Opranuzanus nepeBo3oK U
oT«__ » 20 1. yIpaBJeHHE HA TPAaHCTIOPTE (IO BHIaM)
IIpencenarens LIK I'pynmsr

©.1.0.

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

1. OnpeaenuTh CONPOTUBIICHIE JIAMITHI HAKATMBaHUS, €ClIM Ha Helt Hanmcano 50 Bt u 220 B.
a) 597 Owm; 0) 759 Om;  B) 975 Owm; r) 968 Owm.

2. JIBa ucrouHuka umeroT oguHakoBble OJ[C M TOKHM, HO pa3Hble BHYTPEHHUE comnpoTuBieHus. Kakoil wu3
HCTOYHUKOB nMeeT MeHbImmi KITJI?

a) KII/] n"CTOYHUKOB paBHBI,

0) MCTOYHHK C MCHBIIMM BHYTPEHHUM COTIPOTHUBIICHUEM;

B) HCTOYHHK C OOJIBIIUM BHYTPEHHHM COIIPOTHBIICHHUEM.

3. Onpeaenuth 00I€e COMPOTUBIICHUE LICMHU MTPH NapaJUICIbHOM COCIMHCHHUH 2-X TIOTPeOUTEIICH, COMPOTUBIICHHUE
KoTOpbIX 10 40 OM?
a) 20 Owm; 0) 80 Owm; B) 10 Om; r) 4 OMm.

4. Ilonnas nmotpebiisiemast MomHOCTh Harpy3ku S= 180 kBA, a akrtuBHas momnocts P= 150 kBT. Onpenenute
KO3 (HUITUEHT HATPY3KH.
a) cos ¢=0,75; 0) cos ¢ = 0,38; B) cos @ =0,57; 1) cos¢=0,83.

5. Kak u3menurcs caur ¢a3 Mexay HalnpsbKeHHEM UM TOKOM Ha KaTylIKe MHAYKTHBHOCTH, eclii 00a e€ mapamerpa
(R u X)) omHOBpeMeHHO yBenuvarcs B 4 pa3a?
a) yMEHBIIUTCA B 4 paza; 0) yBelIM4HUTCS B 4 pa3a; B) YMEHBIIUTCS B 2 pa3a; T) HE U3MEHHTCSI.

6. CummMeTrprYHas Harpy3ka COeIMHEHa <«3Be3noit». JluneitHoe HanpsbkeHue paBHo 220 B. Haiinute ¢aznoe
HaIpspKEeHUeE.

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

7. HactoTa BpallleHUsI MarHUTHOTO TOJsi acuHXpoHHOro auratenss 900 o6/mun. YactoTta BpamieHus potopa850
00/MuH. ONpeneanTh CKOJIbKEHHE,
a) 55; 0) 0,55; B) 5.5; r) 0,056.

8. M3mepurenbHeld TpaHchopMarop TOka UMeeT OOMOTKM ¢ uucioM BuTkoB 20 u 120. Ompenenuth ero
ko3 duuueHt Tpanchopmanmu.
a) 60; 0) 0,17; B) 140; r) 100.

9. CKOJIBKO p-n TIEPEXOA0B Y OUITOISIPHOTO TpaH3UCTOpa?
a) OJluH; 0) nBa; B) Tpu; T') 4eTBIpE.

10. K TpexdasHoit cetu c JmHeWHbIM HanpsbkeHnem 380 B monkirodueHa cCHMMeETpHYHAs Harpys3ka, aKTUBHOE

COIIPOTHBIICHNE KOTOPOH B Kaxkaoi (aze 220 Om, a uaayktusHoe 120 Om. Haiinute da3Hbie TOKM U HalpsHKSHUS
MIPY BKJIFOUEHUH HArPy3KH «TPEYrOJIbHUKOM»?
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MunucrtepcTBo Tpancnopta Poccuiickoii @enepauuu
denepanbHOE AaTEHTCTBO KeJI€3HOI0POKHOTO TPAHCIIOPTA
DenepanbHOe rocy1apcTBeHHOE 0I0KeTHOe 00pa3oBaTeIbHOe
yupexxaeHue BhIcLIero 00pa3oBaHus
«IIpuBOIKCKHUI TOCYIapCTBEHHbIH YHUBEPCUTET MyTel co001IeHusD)

Paccmotpeno: JK3aMeHallMOHHBII Ouiter Ne 20 YT1Bepxkaato:
Ha 3aceJaHU!U [IUKJIOBON KOMUCCHU MO JUCLUILTUHE HauansHuk yueOHoOro oraena
o0wenpodeccnoHanbHbIX U OI1.02. DyieKTPOTeXHHKA U JIEKTPOHUKA D.11.0.
MaTeMaTUYECKUX JUCLUILUINH JUI CHIELIMANbHOCTU « » 20 T
IIpotokon Ne 23.02.01 Opranuzanus nepeBo3oK U
oT«__ » 20 1. yIpaBJeHHE HA TPAaHCTIOPTE (IO BHIaM)
IIpencenarens LIK I'pynmsr

©.1.0.

B 3amanusax Nel-Ne9 HeoOxomumMo BEIOpaTh MPaBUIIBHBIN OTBET, 3aITUcaTh OYKBY oTBeTa; B Nel(-pemuTh 3amauy.
1. Kakoe W3 mpHUBENCHHBIX YTBEPXKACHHM HE COOTBETCTBYET MOCIEAOBATEILHOMY COCIWHEHHUIO BETBEH MpHU
MTOCTOSTHHOM TOKe?

a) TOK BO BCEX DJIEMEHTaX IENH OJMHAKOB;
0) HaNpsHKEHHUE Ha 3Q)KMMax I PaBHO CYMME HAITPSDKEHUH Ha BCEX €r0 yJacTKax;
B) HaNpsDKEHHE Ha BCEX DIIEMEHTaX e OJJMHAKOBO M PABHO IO BETUYHUHE BXOAHOMY HAIPSHKEHHIO.

2. Onpenenuts TOK Is, MOAXOAAIINI K Y311y LIETd MOCTOSHHOTO TOKA, €CITK TOKH B BeTBSIX: I = -4 A, L=2A,
L=6A1s=-5A.
a) 17 A; 0)1A; B)SA; r) -4 A.

3. B oanexTpuueckyo Lelb MapajUiebHO BKIIOUEHBI JBa pe3ucTopa ¢ compoTuBieHueM 25 Om u 40 Owm.
Hanpsoxenue Ha Bxoge 200 B. Onpenenure TOK B KaKIOM PE3UCTOPE.
a)8Au02A; 06)8AudSA; 8)O0,125Au02A; 1) 0,125AuSA.

4. YkaxuTe mapaMeTp NEPEeMEHHOro TOKa, OT KOTOPOTO 3aBHUCHT UHIYKTUBHOE COITPOTUBIIEHNE KAaTYIIKH.
a) AeHCTBYIOIIEE 3HAUCHUE TOKa;  0) HavyasbHas (as3a TOKa; B) MEPHOJ IEPEMEHHOT'0 TOKa,
') MaKCHMaJIbHOE 3HA4YE€HUE TOKA.

5. Llenp IepeMEHHOT0 TOKa COAEPXHT KaTYIIKy MHAYKTUBHOCTH. Kak u3menseTcs mo ¢asze TOK U HalpsDKEHHE B
3TOM Henu?

a) TOK oTepexaeT HaIllpsHKEHUE Ha Yrol T/2;

0) HanpsHKEHME U TOK COBMAJIAIOT 1O (asze;

B) HaIlPSDKEHHE ONEPEKACT TOK Ha yroi /2.

6.KakoBo cooTHomieHue Mexay ¢Ga3HbIMH W JIMHEHWHBIMH HANPSHKCHUSIMH TIPH COSJAWHEHHU MOTpeOHuTeNne
JJIEKTPOIHEPTUH «3BE3/101».
a) Us=Uyp;  6) Us=Uy/1,73;  B) Uy =0,578U..

7. CuMMeTpUYHasl Harpy3Ka COeMHEHa «TpeyroJsHuKomM». [lpu u3mepenun ¢a3zHOro Toka aMmepMerp Mokasan -
8 A. Uemy OyzneTr paBeH TOK B JMHEHHOM MPOBOJIE?
a) 4,62 A; 06) 13,84 A; B8 A; 1)1128A.

8. Kak wu3MeHHTCA uacToTa BpalleHWs MarHUTHOIO MOJS TNPH YMEHBIIEHHWH Map IOJIOCOB ACHHXPOHHOTO
Tpex(azHoro JBUTATENS?
a) YBEJINIHUTCS; 0) yMEHBIIUTCS; B) OCTaHETCS MPEXKHEH.

9. K Kakoil cTeneHHM WHTETpAalUUd OTHOCSATCS WHTETPaNbHBIE MHKPOCXEMBbI, cojepxkanme 80 IJIOTHUecKux
3JIEMEHTOB?
a) Mayioll;  0) cpeaHeH; B) BBICOKOI; T') CBEpXBBICOKOM.

10. Yemy paBHO oOIIee CONMPOTHBICHHWE IeMA W3 12 TMOCIEemOBaTEIbHO COCAMHEHHBIX PE3WCTOPOB, €CIH
COTIPOTUBJICHHUE KaX0r0 u3 HUX Ha 20 OM OoJbIlie MpeIbIIyIero, a COMPOTURICHUE TiepBoro pesucropa Ri;=100

Owm? HaiiTn HanpskeHHe Ha OJUMHHAALATOM pesucrope Ry, eciu HanpsbkeHue nurtanus nenu 220 B.
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MunucrtepcTBo Tpancnopta Poccuiickoii @enepauuu
DenepanbHOE AaTEHTCTBO KeJIe3HOI0POKHOT0 TPaHCHOpPTAa
DenepanbHOe rocy1apcTBeHHOE 0I0KeTHOe 00pa3oBaTeIbHOe
yupexxaeHue BhIcLIero 00pa3oBaHus
«IIpuBOIKCKHUI TOCYIapCTBEHHbIH YHUBEPCUTET MyTel co001IeHusD)

Paccmotpeno: JK3aMeHalMOHHBIH Ouwiter Ne 21 YT1Bepxkaato:
Ha 3aceJaHU!U [IUKJIOBON KOMUCCHU MO JUCLUILTUHE HauansHuk yueOHoOro oraena
o0wenpodeccnoHalbHbIX U OI1.02. DyieKTPOTeXHHKA U JIEKTPOHUKA D.11.0.
MaTeMaTUYECKUX JUCLUILUINH JUI CHIELIMANbHOCTU « » 20 T
IIpotokon Ne 23.02.01 Opranuzanus nepeBo3oK U
oT«__ » 20 1. yIpaBJeHHE HA TPAHCTIOPTE (IO BUAaM)
IIpencenarens LIK I'pynmsr

©.1.0.

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

1. ITo kakOMy 3aKOHY MOXXHO OMPEIENUTH CHITY, C KOTOPOM MarHUTHOE I0JIe IEUCTBYET Ha MMPOBOAHHUK C TOKOM?
a) 3akoHny Oma; 0) 3akoHy Amriepa; B) 3akoHy Jlkoyms-Jlenma; ) 3akony Kyrona.

2. B nnekTpruyeckoll cxeme ABa PE3UCTUBHBIX AJIEMEHTa COCOUHEHBI OCIEA0BATENbHO. YeMy paBHO HaIpsKEHUE
Ha Bxoge npu cuiie Toka 0,2 A, ecmu Ry = 150 Om; R, = 120 Om?
a) 40 B; 0) 1350 B; B) 10 B; r) 54 B.

3. Kakoii cioco0 coeAMHEeHUsI HICTOYHUKOB TIO3BOJISET YBEIMIUTh HAPsDKEHHE?
a) IIoCIeI0BaTeNbHOE COCMHEHNE; 0) MapaiieibHOe COSJUHEHNE; B) CMELIAHHOE COSIUHEHHE;
') HM KaKOH U3 NIePEUUCIICHHBIX CTIOCOOO0B.

4. Cxema COCTOUT U3 OJHOTO PE3HCTHBHOrO 3EeMEHTa ¢ compotuBieHueM R = 220 Om. Hampsixenue Ha eé
sakuMax u = 110 sin314t. Onpenenure Noka3aHus aMIepMeTpa U BOJILTMETpA.

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

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

5. CuMmmMeTpuyHas Harpyska COEAMHEHA «TPEyroJibHUKOM». JImHeiHoe HampspkeHue paBHo 380 B. Haitgure
(ha3HOE HaIpsKEHUE.
a) 127 B; 0) 220 B; B) 380 B.

6. Harpy3ka coeuHeHa «3Be310i». B kakoM citydyae TOK B HyJeBOM MpoBojie paBeH 07
a) IpY CHMMETPHYHOHN HarpysKe; 0) npu HECUMMETPUYHOM Harpyske.

7. Ilpu kakux 3HaYeHUsIX Koaduimenta rpanchopMany 1enecoodpa3Ho NPUMEHITh  aBTOTpaHCPOPMATOPHI?
a)k>1; 0)k<1; B) k<2; T') HE IMeeT 3HAUCHHS.

8.VmpasisieMble BBIPSIMHUTENN BHITIOJTHSIOTCS Ha Oase:
a) IMO/0B;  ©) TOJIEBBIX TPAH3UCTOPOB; B) OMITOJIIPHBIX TPAH3HCTOPOB; I') TUPHUCTOPOB.

9. Uto sBIISIETCA KAaTOJOM BaKyyMHOTO (hOTO3IEeMEHTA?
a) HUKEJIMHOBAs MPOBOJIOKA;

0) TIeHKa U3 NOJIYHNPOBOAHMKOBOTO MaTepuaa;

B) TOHKHH CJIOH IIEIOYHO3EMEEHOTO METalIa.

10. K Tpexdasnoit cetu ¢ nuHelHbIM HanpsbkeHueMm 380 B moakiroueHa cMMMeETpHYHAs Harpyska, akTHBHOE

COIIPOTHBIICHHE KOTOPOil B Kaxoi daze 260 Om, a emrxocTHoe 130 Om. HaiiTi ¢da3zHble TOKH W HANIPSHKCHUS TTPU
BKJTIOUEHUH Harpy3KHu «3Be370N»?
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MunucrtepcTBo Tpancnopta Poccuiickoii @enepauuu
DenepanbHOE aTEHTCTBO KeJIe3HOI0POKHOI0 TPaHCIOpPTa
DenepanbHOe rocy1apcTBeHHOE 0I0KeTHOe 00pa3oBaTeIbHOe
yupexxaeHue BhIcLIero 00pa3oBaHus
«IIpuBOIKCKHUI TOCYIapCTBEHHbIH YHUBEPCUTET MyTel co001IeHusD)

Paccmotpeno: JK3aMeHaAMOHHBIH OuiteT Ne 22 YT1Bepxkaato:
Ha 3aceJaHU!U [IUKJIOBON KOMUCCHU MO JUCLUILTUHE HauansHuk yueOHoOro oraena
o0wenpodeccnoHanbHbIX U OI1.02. DyieKTPOTeXHHKA U JIEKTPOHUKA D.11.0.
MaTeMaTHYECKUX JUCIUITINH JUI CHIELIMANbHOCTU « » 20 T
IIpotokon Ne 23.02.01 Opranuzanus nepeBo3oK U
oT«__ » 20 1. yIpaBJeHHE HA TPAaHCTIOPTE (IO BHIaM)
IIpencenarens LIK ['pynmsr

©.1.0.

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

1. B smexTpuyeckyro memb MOocieIoBaTebHO BKIIOUEHBI Ba pe3ncTopa ¢ compoTuBieHueM 10 Om u 50 Owm.
Hanpsixenue Ha Bxoge 120 B. Onpenenure Tok B nenu.
a)0,5A; 0)2A; B)144A; r)4 A.

2. Kakoe u3 npuBeJeHHBIX YTBEPKACHUM HE COOTBETCTBYET NapAJIEIBHOMY COCIUHEHUIO BETBEU MPU NOCTOSTHHOM
TOoKe?

a) TOK B MOJBOJSIIEH IIEMTH PaBeH CYMME TOKOB BO BCEX AJIEMEHTAX IIEIH;

0) HampspKeHME Ha 3a)KMMax LeTd paBHO CyMMe HaNpsDKEHUH Ha BCEX €ro yJacTKax;

B) HaIIpsKEHUE Ha BCEX JJIEMCHTAX LS OJJMHAKOBO U paBHO 110 BEJIMYMHE BXOAHOMY HAIIPSKCHUTO.

3. DnekTpuyeckoe conportupieHue yenoBeueckoro tena 3000 Om. Kakoil TOK mpoXoAUT Yyepe3 HEro, €ClId YEIOBEK
HaxoJUTCA oA HanpsbkeHuem 127B7?
a) 19 MA; 0) 42 MA; B) 23,6 MA; r) 50 MA.

4. 1lenb mepeMEHHOTO TOKa COACPKUT pe3uctop. Kak namensiercs o ¢ase TOK ¥ HarpsHKeHUE B 3TOU 1ernu?
a) TOK olepexaeT HallpsHKEHUE Ha Yrol T/2;

0) HampsbKEHHE M TOK COBIAAAIOT 10 da3se;

B) HaIPsDKEHUE ONEpeKaeT TOK Ha yroi m/2.

5. Kak U3MEHUTCSI €MKOCTHOE COMPOTHBIICHUE C YBEIMYEHUEM YacTOTHI B 5 pa3?
a) He U3MEHUTCS, 0) YMEHBIIUTCS B 5 pa3; B) yBEIUYUTCS B 5 pa3; T) yMEHBIIHUTCA B 25 pas.

6. CumMmeTpuyHasi Harpy3ka COEIMHEHa «TpeyrojbHHKOM». JIuHeitHoe Hampspkenue paBHo 220 B. Haiiagure
(hazHOe HarpspKeHue?
a) 127B; 6)220B; B) 380 B.

7. Yacrora BpallleHUS MarHUTHOTO MOJisA acMHXpoHHOro asurarens 1300 o6/muu. YacTora BpalieHHs poTopa
1250 06/MuH. OnpeieuTh CKOIbXEHHUE.
a) 40; 0) 0,38; B) 4; r) 0,038.

8. CKONBKO p-n MEpexo]I0B y TUpUCTOpA?
a) OJIVH; 0) nBa; B) TPH;  T) YeTHIpE.

9. In1s1 BRIIPSAMIIEHUS TIEPEMEHHOTO HAPSKEHHS TPHUMEHSIOT:

a) onqHO(a3HbIE BRIIPSAMUTENH; 0) MHOTO(A3HbIE BHIPSIMUTEIH;
B) MOCTOBBIE BBIITPSIMHUTEIH; T') Bce IIepeUrCIeHHBIE.

10.CuHycon1anbHO N3MEHSIIONINECS TOKU MPEICTaBIIeHbI CIeAYOMMUMH BbIpakeHusMa 11=0,8sin(314t+30°),
i2=1,6sin(314t+60°). Onpenenute mpu MOMOIIKM BEKTOPHOM JTuarpaMMbl OOIIKH TOK (IeHCTBYOIIEE 3HAYCHHUE).
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MunuctepcTBo Tpancnopta Poccuiickoii @enepanun
DenepanbHOE AaTEHTCTBO KeJIe3HOI0POKHOT0 TPaHCHOpPTAa
DenepanbHOe rocy1apcTBeHHOE 0I0KeTHOe 00pa3oBaTeIbHOe
yupexxaeHue BhIcLIero 00pa3oBaHus
«IIpuBOIKCKHUI TOCYIapCTBEHHbIH YHUBEPCUTET MyTel co001IeHusD)

Paccmotpeno: JK3aMeHalMOHHBIH Ouiter Ne 23 YT1Bepxkaato:
Ha 3ace/laHUH [UKJIOBOI KOMHUCCHU IO IMCUUIUTIHE HauansHuk yueOHoOro oraena
o0wenpodeccnoHanbHbIX U OI1.02. DyieKTPOTeXHHKA U JIEKTPOHUKA D.11.0.
MaTeMaTUYeCKUX JUCIUIIINH JUIS CTICIIMANIBHOCTH « » 20 T
IIpotokon Ne 23.02.01 Opranuzanus nepeBo3oK U
oT«__ » 20 1. yIpaBJeHHE HA TPAaHCTIOPTE (IO BHIaM)
IIpencenarens LIK I'pynmsr

©.1.0.

B 3amanusix Nel-Ne9 HeoOxoumMo BEIOpaTh MpaBHIILHBINA OTBET, 3aITUCaTh OYKBY oTBeTa; B Nol(-pentuts 3amady.

1.Kakoii u3 mpoBOJIOB OJIMHAKOBO JUAMETPa U JJIMHBI MEHBIIIE HArPEBAETCS — MEJIHBINA UJIM CTAIbHOW IIPU OTHOU U
TOI ke cuie Toka? Y aensHoe conpoTusienne meau - 1,7 - 10°0m'M, cramu - 12 - 10°0m-m.

a) MEJTHBIN; 0) cTanbHOIi; B) 00a pOBO/Ia HATPEBAIOTCS OIMHAKOBO;

T') HA KaKO# W3 MPOBOIOB HE HAarpeBaeTCsl.

2. B nanexTpuueckyro lenb MapajieIbHO BKJIIOYEHBI JBa pe3uctopa c¢ compoTusieHueM 20 Om u 50 Owm.

Hanpspkenue na Bxoae 140 B. Onpenenute TOk Ha Hepa3BETBJICHHOM y4acTKe.
a)4 A; 0)2A; B) 9,8 A; r) 20 A.

3. Onpeaenuth CONPOTUBIICHHUE JIAMITHI HAKAJIMBAHUS , €CITM Ha Hell Hamucano 25 Bt u 220 B
a) 1936 Owm; 0) 0,110m;  B) 19,36 Om; r) 11000m.

4. Llerb mepeMEHHOT0 TOKa COACPKUT KOHZIeHcaTop. Kak n3mensercs mo ¢a3e TOK U HanpspkeHUe B 3TOH 1ernn?
a) TOK OTepekaeT HaNpsHKeHHe Ha Yrol 1/2;

0) HanpsHKEHHE U TOK COBMAJIAIOT 1O (hasze;

B) HaIIPSHKEHHE ONEPEKAET TOK Ha Yrol 1t/2.

5. Kak U3MEHUTCS MHIYKTUBHOE COTPOTURIICHHUE C YBEIMYCHUEM YaCTOTHI?
a) He U3MEHUTCS, 0) YMEHBIIUTCS; B) YBEIHMUUTCS.

6. OOMOTKH Tpex(a3HOTO reHepaTopa COEANHEHbBI «TPEYyroJbHUKOM». CKOJIBKO JIMHEHHBIX NPOBOIOB IOIXOAUT
K reseparopy?
a) 3; 0) 4; B) 2; r) 6.

7. Y cunoBoro oxHo(azHoro TpaHcopmaTopa HOMUHAIBHOE HampsbkeHue Ha Bxoxe 4000 B, na Beixone 220 B.
Onpenenuts k03 duiireHT Tpanchopmanuu.
a) 180; 0) 0,055;  B) 18; r) 5,5.

8.YKakuTe NOJISIPHOCTD HANPSDKEHUS HA SMUTTEPE U KOJJIEKTOPE TPaH3UCTOpa TUIA P-N-p.
a) IJIIoC, IUTI0C;  0) MHUHYC, TUTIOC; B) TUTIOC, MUHYC; T') MUHYC, MHHYC.

9. K Kkakoil CTeneHU HUHTErpaluyd OTHOCATCS HMHTETpalbHbIE MHKpOCXeMbl, coaepxamue 1200 mpormyeckux
DJIEMEHTOB?

a) Mmajioi;  0) cpenHei; B) BBICOKOI1; T') CBEPXBBICOKOH.

10. Haiimure BBIpaKEHHUE JJIT MTHOBEHHOTO 3HAYCHMsI TOKA B IIEMHM C KAaTyIIKON WHAYKTHUBHOCTHIO L = 0,6 I'H,
KOTOpasi MOAKIIOYEHa K ICTOYHUKY IepeMeHHoro Hanpspkerns 220 B, gacrotoii 100 I'm.
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MunucrtepcTBo Tpancnopta Poccuiickoii @enepauuu
DenepanbHOE aTEHTCTBO KeIe3HO0POKHOI0 TPaHCIOPTa
DenepanbHOe rocy1apcTBeHHOE 0I0KeTHOe 00pa3oBaTeIbHOe
yupexxaeHue BhIcLIero 00pa3oBaHus
«IIpuBOIKCKHUI TOCYIapCTBEHHbIH YHUBEPCUTET MyTel co001IeHusD)

Paccmotpeno: JK3aMeHaAllMOHHBII Ouiter Ne 24 YT1Bepxkaato:
Ha 3aceJaHU!U [IUKJIOBON KOMUCCHU MO JUCLUILTUHE HauansHuk yueOHoOro oraena
o0wenpodeccnoHanbHbIX U OI1.02. DyieKTPOTeXHHKA U JIEKTPOHUKA D.11.0.
MaTeMaTUYECKUX JUCLUIUINH JUI CHIELIMANbHOCTU « » 20 T
IIpotokon Ne 23.02.01 Opranuzanus nepeBo3oK U
oT«__ » 20 1. yIpaBJeHHE HA TPAaHCTIOPTE (IO BHIaM)
IIpencenarens LIK I'pynmsr

©.1.0.

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

1. Kakoif u3 mpoBOJOB OJWHAKOBOIO CEYEHHUS M3 OJHOTO M TOTO K€ Marepuajia, HO pa3HON IJIMHBI, CHUJIbHEE
HarpeBaeTcs MpH OJHOM U TOM Ke TOKe?

a) o0a MpoBoJIa HATPEBAIOTCS OJJMHAKOBO;

0) cuiIbHEee HarpeBaeTcst MPOBO/ OOBIIEH JUTHHEL,

B) CHIIbHEE HAarpeBaeTcs MPOBOJ MEHBIIIEH JITHHEI.

2. CKONBKO HIECTUBOJIBTOBBIX JIAMIIOYEK HEOOXOJUMO B3STh AJISI €IIOYHOW THUPISHIBL, €CJIM HaNpsDKEHHE CETH
127B?
a) 37 wr.; 0) 21 wr.; B) 42 mrt.; r) 11 mr.

3.0mpenenuth o0IIe€ COMPOTHUBICHNUE ENH MPH MapaUIeTbHOM COCIUHEHHH 2-X TOTpeOuTeNel, COMpOTHBICHIE
KOTOPBIX 10 250 OMm?
a) 12,50mM;  6) 250 Om; B) 1250mM; 1)250Mm.

4. Tlerns MEPEeMEHHOTO TOKA COJCPIKUT PE3UCTOP M KaTylky. Kak u3MeHnsiercs nmo (ase TOK U HANPSHKEHUE B 9TOU
nenu?
a) TOK OIEPEKACT HANPsDKEHUE; 0) HANPsHKEHHUE U TOK COBIAAAIOT 1o ()a3e; B) HANPSHKEHUE ONEPEkKAET TOK.

5. B tpexdaznyto cets ¢ muHeitHpIM HanpspkeHreM 380 B BurrouaroT Tpexga3HbIid JBUTATENb, KOKIas 13 0OMOTOK
KoToporo paccuutana Ha 220 B. Kak cieayer coeiMHUTL OOMOTKY JABUraTeIIs?

a) «TPEyrOJIBLHUKOMY; 0) «3Be3110i»;  B) ABMUTATeNb HENb3s BKIIOYATh B 3Ty CETb;

') MOXXHO TPEYTOJIbHUKOM, MOKHO 3B€3/10H.

6. B cummMerpuuHOii Tpexda3zHOH 1enu JWHeHHbI TOK 7 A. Paccuuraiite (a3HbIi TOK, €ClIM HArpy3Ka coeIMHEeHa
«TPEYrOJIBHUKOM).
a) 12,11 A; 6)4,05A; B)3,8A; 1)4,96A.

7. K uemy npuBoauT 0OphIB BTOPUYHOH LIENH TpaHchopmaropa Toka?
a) K KOPOTKOMY 3aMbIKaHHIO; 0) K peXUMy XOJIOCTOTO X0/1a;
B) K IOBBIIICHUIO HAMPSOKCHUS, TI') K MOJOMKE TpaHc(opmaropa.

8. Kak Ha3bIBAIOT CpeTHUN CIIOW Y OUTIONSPHBIX TPAH3UCTOPOB?
a) ctok; 0) mcToK; B)0asza;  T) KOJJIEKTOD.

9. Onextpoabl HOTOPE3NCTOPa BHIOIHEHBI U3:
a) Menu; 0) IUTaTHHBI,  B) JKEJe3a; T) cepebpa.

10. Kakast MOIIIHOCTH pacXoyeTcsl B COEIMHUTEIBHBIX MPOBOJIAX, €CIU HalpsbkeHue Ha Harpyske 220 B, a Tok B
nenu 50 MA? DnexTpuueckas 1enb noAkiaodeHa kK uctouHuky ¢ 3J1C E = 240 B u BHyTpeHHUM CONIPOTUBIEHHEM
I'e= 80 OMm.
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