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[TacriopT KOMILUIEKTa KOHTPOJIbHO-OLIEHOYHBIX CPECTB.
Pe3ynbpraTel 0cBOEHNS yueOHON AUCIUIUIMHBI, TIOJIEXKAIINE TPOBEPKE.
OueHka ocBoeHUs1 y4eOHON TUCIMILIAHBIL:

@DopMBbI 1 METO/IbI OLIEHUBAHMSI.

KoaudukaTop o1leHOYHBIX CPENICTB.

3ananus 7151 OLIEHKU OCBOCHHUSI IUCLUTLIIUHBI.



1. ITacmopT KOMILIEKTAa KOHTPOJIbHO-0LEHOYHBIX CPEACTB

B pesynbrate ocBoeHuss ydeOHON mucummiubbl OI1.02 Onekmpomexnuxka u
971eKmpoHuKka oOydaromuics JoJbkeH obnagate mnpeaycMmorpeHHsiMu  DI'OC  no
cnenuanbHoctu 23.02.01 Opeanuzayusi nepego3ox u ynpaejieHue Ha mpawcnopme (no
suoam) (bazoeas noocomoexka) CIACAYIOUIUMU 3HAHUSMH, YMEHUSIMHU, KOTOpHIE
bopMHpYIOT TPOPECCHOHATIBHBIE KOMIETEHIIUU, U OOIIMMU KOMIIETEHIIUSMH:

V1 - npon3BoaUTE pacyeT napamMeTpoB AIEKTPUUECKHUX LIETIEH;

VY2 - cobupath INEKTPUUECKUE CXEMBI U TIPOBEPATH UX padoOTYy;

Y3 - d4urath MW COCTABJATH NPOCTEHIIME CXEMBl C  HCIOJIb30BAHHEM
HOJTyTIPOBOTHUKOBBIX TPUOOPOB;

VY4 - onpenensaTe TUI MUKPOCXEMBI IO MAPKUPOBKE;

31 - meroabl mpeoOpa3oBaHUS SJIEKTPUUECKONW IHEPIHH, CYIIHOCTh (PU3MUECKHX
IIPOLIECCOB, MPOUCXOISIINX B JIEKTPUUECKUX M MAarHUTHBIX LENAX, MOPSAOK pacuera ux
apameTpoB;

32 - mnpeoOpa3oBaHHWE TIEPEMEHHOTO TOKa B TIOCTOSIHHBIN, YCHWIIEHHE W
TreHEpUPOBAHUE HIIEKTPUUECKUX CUTHAIIOB.

OK 01. Boeibuparb cmnocoObl pelieHds 3afady MpoPecCHOHAIBHON JesTENbHOCTH
MPUMEHUTENBHO K PA3JIMYHBIM KOHTEKCTaM.

OK 02. Mcrnonb30BaTh COBPEMEHHBIE CPEACTBA MTOMCKA, AHAIN3a U MHTEPIIPETALUN
uHdpopmalui ¥ UMHQOpPMAIMOHHBIE  TEXHOJIOTMM U1 BBINOJIHEHUS  3a/a4

1po(hecCUOHATILHON JIESTEIbHOCTH.

[IK 2.2. OpraHu3oBbIBaTh ABMKEHUE TPAHCIOPTA, OOECreyrMBaTh OE30MACHOCTH
JIBWKCHHWST Ha TPAHCIOpPTE M pemarh NpodecCHOHaNbHBIE 3aJaud  IMOCPEICTBOM
NpUMEHEHHUS HOPMATUBHO-TIPABOBBIX JOKYMEHTOB.

dopmoil arrecTanuu MO Y4YeOHOW NHUCHUMIUIMHE SBISETCS 2Ik3amen (o4yHas Qopma
OOy4eHHUs).



2. Pe3yabTaThl 0CBOCHUS Y4eOHOM IMCUMINIMHBI, MOAJIEe/KALNE IPOBEPKe

2.1.
KOMIIJICKCHAsA IIPOBCPKaA

dbopmupoBaHus 001mKX, TPoheCcCUOHATBHBIX KOMITETEHIIUNI:

3HAHUM,

B pesynbrare arrecranu mo y4eOHOW JUCHMUIUIMHE OCYIIECTBIISETCS
CIeNyIOIUX yMEHUU W

a TaxKKC JWHaMHKa

PesyabTaThl 00y4eHust

Iloxa3aTenn oeHKH pe3yJjbTaTa

®Dopma KOHTPOJIA U

(¥, 3, OK/IIK) OlleHUBAHMSI
yMeTb:
Y1 - n[pou3BOAMUTH pacyeT | yMEHUE NPUMEHATh aIrOPUTMbI pacyera | SKCIepTHoe HaONoeHHEe U
[1apaMeTpoB ANIEKTPUYECKUX | MAPAMETPOB  3JIEKTPUYECKUX  IIENEH | OLIEHKa Ha KOHTPOJBHBIX U
neneu IIOCTOSHHOTO ~ TOKa,  OAHO(A3HOro | J1abopaTOpHBIX paboTax.
OK 01, OK 02, MepeMEHHOro0  TOoKa,  Tpex¢asHoro | Tekymmii  KOHTpONb: B
IIK 2.2 MIEPEMEHHOTO TOKAa TIPW BBIMOJHEHUH | (opME YCTHOTO ompoca Io
Ja00pPaTOPHBIX paOOT U PELICHUH 33124 TEMaM, BBIITOJIHCHUS
Y2 - cobupaTh >IEKTpPUYECKHE | BIaJCHUE 3HAaHUSMU OO0 YCIOBHBIX | KOHTPOJIBHBIX pabor,
CXEMBI U TIPOBEPATH UX paboTy | 00O3HAUYEHMSX,  NPUMEHSEMBIX  HAa | OTBETOB HA KOHTPOJILHBIE
OK 01, OK 02, JNIEKTPUYECKUX ~ CXeMaX,  MpaBWiax | BOIPOCHI, BBINOJIHEHUS
IIK 2.2 BKJTFOUCHUSI B DJICKTPHUYCCKUE CXEMBI | WHAVBUIYAIBHBIX 3aJaHUN
ANEKTPOU3MEPUTEIIBHBIX nprbopoB; | (pedepaTbl, Mpe3eHTALHH,
yYMEHHE coOuparhb 1o CXeMe | TECTOBBIC 3aJJaHMs).
NEKTPUUYECKHUE LIeNH IIpomesicymounas
Y3 - durtarte W coOWpath | BIAJEHUE 3HAHWAMH 00 YCIOBHBIX | ammecmayus: dK3aMeH
npocTeiime CXEMBI C | 00O3HAUEHUSIX  MOIYNPOBOIHUKOBBIX
HCIIOJIb30BaHUEM NprUOOPOB Ha DIJIEKTPHUYECKHX CXEMaX,
HOJTYTIPOBOIHUKOBBIX NpaBUJIax BKIIIOYEHUS B AJIEKTPUYECKUE
puboOpoB CXEeMbI MOTYTPOBOJHUKOBBIX MPUOOPOB;
OK 01, OK 02, yYMEHUE coOuparhb 1o cxeme
K 2.2 AJIEKTPUYECKHE Lenu Cc
UCIIOJIb30BaHUEM
MIOJIYIIPOBOIHUKOBBIX TPUOOPOB
Y4 -  ompenenarts  THI | BI3JeHWE 3HAHUSIMH 00  YCIIOBHBIX
MHUKPOCXEM T10 MapKUPOBKE 0003HAYECHUSIX, NPUMEHSIEMBIX  IpPU
OK 01, OK 02, MapKHpOBKE  MHMKPOCXEM;  YMEHHE
IIK 2.2 OlpenensaTh 10  MAapKUPOBKE  THII
KopIIycCa, KOHCTPYKTHBHO-
TEXHOJIOTMYECKYI0 ~ T[pYIIy, CEpHIO,
(YHKLIMOHATBEHOM Ha3Ha4YEHNe
MHKPOCXEM
3HATh:
31 - Mertonsl mpeoOpa3oBaHMs | BIAJCHHWE 3HAHUSAMH O CYIIHOCTH | SKCIEpTHOE HAONIOEHHE U
AIIEKTPUYECKON SHEpruu, | (pusnyecKux IIPOLIECCOB, | OLEHKA HAa KOHTPOJIBHBIX U
CYIIHOCTh (U3UYECKUX TMPO- | MPOUCXOANIMX B  DJIEKTPUUYECKHX | J1aOOpaTOPHBIX paboTax.
LIECCOB,  IPOUCXOISAIIMX B | LENAX IOCTOSHHOIO U INepeMeHHoro | Tekymmil  KOHTpOib: B
ANIEKTPUYECKMX M MArHUTHBIX | TOKA, MarHUTHBIX LIENAX; IOpUTMax | (hopMe yCTHOro ompoca IHo
LensaX, MNOpPSAOK pacueTa HX | pacyeTa IapaMeTpOB JJIEKTPUUYECKUX | TeMaM, BBIIIOJTHEHUS
apaMeTpoB 1enel MOCTOSIHHOTO TOKa, OHO(A3HOTO | KOHTPOJBHBIX pabor,
OK 01, OK 02, NEPEMEHHOT0  TOKa,  Tpex(a3HOro | OTBETOB Ha KOHTPOJIbHBIC
11K 2.2 MEPEMEHHOT0 TOKAa 1 MArHUTHBIX IIETIEH | BOIPOCHI, BBITIOJTHEHUS
32 - npeoOpa3oBaHue | BIAJCHUE 3HAHMSMH O CTPYKTYpHOW | HMHAMBMIYalbHBIX 3aJaHUI
HEPEMEHHOTO TOKa B | cxeme BBIIPAMUTENIEH, | (pedepaTbl, IMpe3eHTaluy,
[IOCTOSIHHBIA,  YCWJIEHME U | OJHOINOJYIIEPHUOJHOM, TECTOBBIE 3a1aHNs).
T'eHEPUPOBAHUE DJICKTPHUYCCKHUX | IBYXIIOJNYIIEPUOJHON M MOCTOBOH | [Ipomedcymounas
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CUTHAJIOB cXemax BBIIPSAMIICHUSI TIEPEMEHHOTO | ammecmayusi: K3AMeH
OK 01, OK 02, TOKAa,  BJaJcHUE  3HAHUAMH 00
IIK 2.2 OCHOBHBIX XapaKTEePUCTUKAX
yCWIHTENel, oOpaTHOW CBSI3U B
YCUWIMTENIAX, OCOOEHHOCTSIX  CXEM

BKIIIOYCHUA TPaH3HUCTOPOB B
YCUIIUTCIIBbHBIX KaCcKaaax,
MHOI'OKaCKaJHbIX YCUITUTEIIAX,

0coOEeHHOCTH pPabOThI TE€HEPaTOpPOB
IIEKTPUYECKUX CUTHAJIOB

3. OueHka ocBOCHUA YUeOHOM IMCHUTIIUHBI:

3.1. ®DopMbI U MeTOAbI KOHTPOJIS.

[IpeamMeToM OLIGHKM CHy’KaT YMEHHs W 3HaHus, npeaycmorpeHHeie PI'OC  mno
nucuuruinae OI1.02 DnexkmpomexnHuka u 31ekmponuKa, HarpaBJIeHHbIC Ha (JOpMUPOBAHUE
00X U MPOPECCUOHATIBHBIX KOMIETESHIIHH.




KoHTpoJib 1 OLIeHKA 0CBOCHUSA Y4eOHOM IMCHUIJIMHBI 10 TeMaM (pa3jaesiam)

DnemeHT Y /[ DopMbI U METOABI KOHTPOJIS
Tekymuii KOHTPOJIb PyGexxHbIl KOHTPOJTH IIpomexxyTouHast aTTecTalus
dopmbl IIpoBepsiemble dopmbl [IpoBepsiemblie dopma [IpoBepsiemblie
KOHTPOJIA OK,IIK, V,3 | koHTpoOJIsS OK,IIK, V, 3 KOHTPOJIS OK,IIK, V, 3
Bgenenne CP Nel OK 01, OK 02, 3 Vi, V2, V3, V4,
1IK 2.2 31, 32,
Paznen 1. DaeKTPOTEXHUKA OK 01, OK 02,
1IK 2.2
Tema 1.1. Daexrpuueckoe | YO Vi, 31,
1noJjie CP Ne2 OK 01, OK 02,
1IK 2.2
Tema 1.2. Duexkrpuueckue | 7' Vi, V2 31, KP Nel Vi, 31,
ey MOCTOAHHOI0 TOKA JIP Nel, Ne2 OK 01, OK 02, OK 01, OK 02,
CP Ne3 lIK 2.2 1IK 2.2
Tema 1.3.| YO Vi, 31,
DJIeKTPOMATHETU3M CP No4 OK 01, OK 02,
1IK 2.2
Tema 1.4. Daexkrpudeckue | 7' Vi, V2 31, KP Ne2 Vi, 31,
ey MepeMeHHOro ToKa JIP Ne3, Ne4 OK 01, OK 02, OK 01, OK 02,
CP N5 1IK 2.2 1IK 2.2
Tema 1.5. Tpex¢asusbie | T Vi, V2, 31, KP Nes Vi, 31,
nenu JIP No5 OK 01, OK 02, OK 01, OK 02,
CP Ne6 1IK 2.2 lIK 2.2
Tema 1.6.| T Vi, V2, 31,
TpauncdopmarTopsl JIP Ne6 OK 01, OK 02,
CP Ne7 1IK 2.2
Tema 1.7. Daexkrpuueckue | JIP Ne7, No§ Vi, V2 31,
HU3MepeHus CP Ne§ OK 01, OK 02,
1IK 2.2




Tema 1.8. Daexrpuueckue | YO Vi, 31,
MAalIHHBbI nepemMeHHoro | CP Ne9 OK 01, OK 02,
TOKA 1IK 2.2
Tema 1.9. Duexkrpuueckue | JIP Ne9 Vi, V2, 31,
MAIIHHBI nocrossHHoro | CP Nel( OK 01, OK 02,
TOKA 1IK 2.2
Tema 1.10. OcHoBsl | YO Vi, 31,
3JIEKTPONPUBOAA CP Nell OK 01, OK 02,
Sawuma IIK 2.2
pechepama,
oemMoHcmpayus
npe3eHmayuu
Tema 1.11. Ilepemaua wu | YO Vi, 31,
pacnpenaesieHue jek- | CP Nel?2 OK 01, OK 02,
TPUYECKON JHEPIrUM 1IK 2.2
Pazgen 2. DaeKTpoHHKA
Tema 2.1. Iloaynpo- T Vi, V2, V3, 31,
BOJHUKOBbIE IPHUOOPHI JIP Nel0, Nel] | OK 01, OK 02,
CP Nel3 1IK 2.2
Tema 2.2. Huterpauabubie | YO Vi, V4,
cXeMbl MUKPO3JIeKTPOHUKH | CP Nel4 OK 01, OK 02,
1IK 2.2
Tema 2.3. Ilpubopbr wu |JIP Nel2 Vi, V2, V3, 31,
YCTPOIiCTBA HHANKAIMHA CP Nel5 OK 01, OK 02,
1IK 2.2
Tema 2.4. Boinpsavureau u | 7 Vi, V2, V3, 31,
CTA0MJIN3ATOPBI JIP Nel3 32,
CP Nel6 OK 01, OK 02,
1IK 2.2
Tema 2.5. Daexkrtponubie | 7' Vi, V2, V3, 31,
YCHJIUTEJIN JIP Nel4 32,




CP Nel7 OK 01, OK 02,
1IK 2.2
Tema 2.6. JuaexrpoHHsblie | T’ Vi, V2, V3, 31,
reHepaTopbl JIP Nel5 32,
CP Nel8 OK 01, OK 02,
Sawuma IIK 2.2
pechepama,
oeMoHCmpayus
npe3eHmayuu
Tema 27| T V3,
Muxkponpoueccopsbl u|CPMNI9 OK 01, OK 02,
MHUKpo-IBM 3awuma 1IK 2.2
pechepama,
0eMoHcmpayus

npezenmayuu




3.2 Kogu¢ukarop OieHOYHbIX CPEICTB

OYHKIMOHAIBHBIA PU3HAK
OLICHOYHOT'O CPEJICTBA
(T KOHTPOJILHOTO 33J1aHMS1)

Kon ounenounoro cpencraa

YO YO
JlabopatopHas paborta Ne n JIP Nen
TectupoBaHue T
KonTtponbsHas paboTta Ne n KP Ne n
3aganus Juisi caMocTosiTeabHOM pabotsl | CP

JK3aMeH




4. 3aganud 1JI9 OLIEHKH OCBOCHHUSA JUCIHUTLIHHBI

TEKYIIIUIA KOHTPO.Ib

Bonpocsl 1151 yCTHOT0 onpoca
no teme 1.1. DiekTpuyeckoe moJe

1. Cdopmynupyiite 3akoH Kymnona.

2. JlaiiTe onpeaeneHue 3IeKTPOCTAaTUUECKOTO MOJIS.

3. Jlaiite omnpeneneHUe HANPSHKEHHOCTH DJICKTPUYECKOTO TOJIsl, HA30BUTE
€JIMHUIIBI U3MEPEHHUS.

4. HazoBute GpopmMyily HaMPsHKEHHOCTH TOJISI TOYSIHOTO 3apsija.

5. JaiiTe onpeaeneHue MoTeHIIMaNa, HA30BUTE €AUHUIIBI U3MEPEHUS.

6. /[laiiTe onpeneneHne HaNps)KEHUsL, HA30BUTE €IUHULIBI N3MEPEHMUS.

7. HapucyWte CUIOBBIE JUHUM M SKBUIIOTCHUHAIBHBIE IMOBEPXHOCTH IMOJIA
TOYEYHOTO OTPHULATEIBHOIO 3apsjia, MapaJJICIbHBIX PA3HOMMEHHO 3apsKeHHBIX
IUTACTHH.

8. UTo Ha3bIBaIOT MOBEPXHOCTHOM IJIOTHOCTHIO 3apsiaa?

9. B ueM 3akiroyaercs SIBIICHUE 3JIEKTPOCTATUYECKON MHIYKIUN?

10. B uem 3akirouaeTcs siBICHUE MO pU3ALNN?

I1. Yto Takoe KoHAeHCATOP?

12. 3anummTe (opmylly SIEKTPOEMKOCTH KOHJEHCATOpa, HA30BUTE €IUHUIIBI
W3MEpPEHUS.

13. 3anummTe GopMydy €MKOCTH IUIOCKOrO KOHJeHcaTopa. Kak u3MeHHTCs
€MKOCTb, €CJIM PACCTOSIHUE MEXK/Y IUIACTUHAMHU YMEHBIIUTH B 2 pa3a, IJIomaib MIACTUH
YMEHBIIUTH B 3 paza?

14. 3anummTe popmyily IHEPTUH 3aPSKEHHOTO KOHIEHCATOPA.

15. Ha3oBuTe 3aKOHBI MTOCIIEN0BATEIILHOTO COCIMHEHUSI KOHJIEHCATOPOB.

16. HazoBuTE 3aKOHBI MTAPAILIEIBHOTO COCIMHEHUS KOHIEHCATOPOB.

no teme 1.3. DileKTpOMarHeTu3sm

JlaliTe onpenesieHue MarHuTHOTO T0JIs1, HA30BUTE €ro CBOMCTBA.
JlaiiTe onpeieNieHne MarHUTHBIX JIMHUU.
UTO NpUHUMAIOT 3a HAMPABICHUE MArHUTHBIX JTUHUM?
Cdopmynupyiite mpaBuio OypaBumKa.
Chopmynupyiite mpaBuiIo MPaBOi PyKH.
Haiite onpenenenue, 3anumute GOpMyITy MAarHUTHOW WHYKIIMH, HA30BUTE
€MHULIBI U3MEPEHHUS.

7. CdopMynupyiiTe NpaBujo JIEBOH PyKH.

8. Jlaiite onpenenenue, 3anumuTe GopMysly MAarHUTHOTO MOTOKA, HA30BUTE
€MHUILIBI U3MEPEHHUS.

9. Haiite onpenesieHue adbCOMOTHON MarHUTHON MTPOHUIIAEMOCTH U
OTHOCUTEJIbHOW MarHUTHOW MPOHUIIAEMOCTH.

10. 3anummTe hopmyTy HAPSKEHHOCTh MATHUTHOTO MOJIsl, HA30BUTE €IUHUIIBI
U3MEPEHUS.
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11. B uem riaBHOE OTIIMYKE HATPS)KEHHOCTH MAarHUTHOTO IMOJIE OT MAarHUTHOM
WHIYKIHAH?

12. ChopMynupyiiTe 3aKOH MOJIHOTO TOKA.

13. laiiTe onpenenenre peppoOMarHuTHBIX MaTEPHAIIOB.

14. HazoBuTe MpuurMHy HAMarHM4MBaHUsI BEILIECTB.

15. OObsicCHUTE SIBIEHHE MAarHUTHOTO TUCTEpE3HUca.

16. Chopmynupyiite 3akonbl Kupxroda 151 MarHuTHbIX 1ETEH.

17. JlaiiTe onpeaeaeHue ABICHUS dJIEKTPOMAariuTHOM MHAYKIIUH.

18. Chopmynupyiite npasuio Jlenna.

19. Chopmynupyiite 3aKOH dJIEKTPOMArHUTHON WHYKIIUH.

20. B 4yem 3akitodaeTcs SIBJICHUE CAMOWHIYKIIUH.

21. [laiiTe onpeaeneHne UHAYKTUBHOCTH, HA30BUTE €IUHUIIBI U3MEPEHUS.

22. B ueM 3aKIJII04aeTcs SBJICHUE B3aUMHON UHIYKLINUN?

23. 3anummute GopMyJly SHEPTUH MAarHUTHOTO TOJIA.

no teme 1.8. JiekTpuyeckne MaAalIUHbI IEPEMEHHOI0 TOKA

1. [laitiTe onpeaeneHrue aCUHXPOHHOTO JIBUTATEIIS.

2. Iloyemy nBuraresnb Ha3bIBAIOT «ACUHXPOHHBIM»?

3. HazoBuTe OCHOBHBIE 3JIEMEHTHl KOHCTPYKIHU Tpex(a3zHOTO ACHUHXPOHHOTO
JBUTATE.

4. Onuuure ycTpoWCTBO CTAaTOpA.

5. Onummure ycTpoHCTB KOPOTKO3aMKHYTOI'O pOTOpA.

6. OnumuTre yCTPOMCTBO (ha3HOTO POTOPA.

7. B uyem 3akiioyaercs TPUHIOHN JEUCTBUS TpexX(a3HOr0 aCHHXPOHHOTO
IBUTATENA?

8. JlaliTe onpeneneHue U 3anUIINTE POPMYITY CKOIbKEHUS.

9. UYTO mpOU30MIET, €CIN CKOJIBKEHUE JOCTUTHET KPUTUUECKOTO 3HAUYCHUSA ?

10. B kakom T1ipenene JEKHUT 3HAUYCHUE CKOJIBXKEHUSA JJISI ACHHXPOHHBIX
JBUTaTesen 0011Iero Ha3HaYeHUs ?

11. Kak cBsi3aHbl CKOPOCTb BpAIllEHUS MAarHUTHOTO MOJS U YUCIO OOMOTOK Ha
CTaTOpPE IBUTATEIS?

12. HazoBuTe MeTOABI PETrYJHPOBAHUA YACTOThl BpAUIEHUS ACHUHXPOHHOTO
JIBUTATES.

13. Kakue notepu BO3ZHUKAIOT IIPH pabOTe TBUTATENS?

14. Kak onpenensierca KI1/?

15. Ot yvero 3aBUCUT KOIPPHUIIMEHT MOITHOCTH ACHHXPOHHOTO JBUTATENS U KAaK €ro
OIPEJEIIUTh?

16. Kakumu OCTOMHCTBaMHU 00J1aJa€T aCUHXPOHHBIA JBUTATEINb?

17. KakoBBI HETOCTATKM ACUHXPOHHBIX JBUTATEIEH?

18. I'ne ucnosib3yr0TCsl aCHHXPOHHBIE IBUTATEIIN?

no teme 1.10. OCHOBBI 3JIEKTPONPUBOAA
1. Kakue BuaBI IPUBOJOB BbI 3HAETE?

2. lIlepeunciauTe OCHOBHBIE MPEUMYLIECTBA SJIECKTPONPHUBOJA MO CPABHEHUIO C
JpYyTUMU BUAAMU PUBOJOB.



3. Jaiite onpeneiieHuE 3IEKTPONPUBOIA.

4. TlepeuncnuTe OCHOBHBIE DJIEMEHTHI JJIEKTPONpPHBOAA M OOBACHUTE WX
Ha3HAa4YCHHE.

5. Kakue BBl 3Haere pexuMbl pabOThl BJIEKTPOABUraTE]ECH, HA30BUTE HX
O0COOEHHOCTH.

6. Yto sBNAETCS OCHOBHBIM KPUTEPUEM BHIOOPA MOLIHOCTH AJIEKTPOABUTATEINS ?

7. Kakoli wmarepuan, NPUMEHSEMBINA B 3JIEKTPOJBUTATENSX, UMEET HAaUMEHBIIIEE
3HAYEHHUE JOIyCTUMOM TEMIIEPATYPhI Harpesa?

8. EciM HCIonp30BaTh JABUTaTeNb IOBBIIIEHHOW MOIIHOCTH, K YEeMy OTO
MpUBEIET?

9. Ecnmu wucnons3oBaTh JBHUrareilb 3aHWKEHHOW MOIINHOCTH, K Y€MY 3TO
pUBEAET?

10. Kak BbIOMpAIOT MOIIHOCTH JBUTATENs NPU MNPOAOCDKHUTEIBHOM PEXHME
paboThI?

11. Kak BbIOMpalOT MOIIHOCTb JBUTATENsd NPU KPATKOBPEMEHHOM PEXHUME
paboThI?

12. Kak BBIOMpAOT MOUIHOCTH JIBUTATeNiss MpPU I[OBTOPHO-KPATKOBPEMEHHOM
pexume padboTb?

13. Kakue OCHOBHBIE BH/JIbI 3aIIUT ANEKTPOJBUTaTENEH JOJKHBI
IIPEAYCMaTPUBATHCS B CXEMax aBTOMaTUYECKOTO YIIPABICHUS MIEKTPOIPHUBOIAMU?

no teme 1.11. Ilepenaya u pacnpenesieHue 3JeKTPUIECKO JHEPTUHA

JlaiiTe onpeiesieHue IEKTPUUECKUX CETEM.
Kakue TpeboBaHMs MPEABABISIOTCS K JIEKTPUUECKUM CETIM?
[To xakuM mpu3HAKaM KJIACCUDUIUPYIOT JIEKTPUUECKHUE CeTh?

4. HazoBute KIacCHPUKAIMIO JJIEKTPUUECKHX CETEed MO0 poay TOKa; IO
HOMUHAJIbHOMY HaIpPsIKEHUIO.

5. HazoBute knaccu(UKaUUIO DJIEKTPUUECKUX CETeH MO0 KOHCTPYKTUBHOMY
UCIIOTHEHUIO.

6. HazoBute kiaccu@uKaimio IEKTPUUECKUX CeTeil M0 KOHPUTYpALIHH.

7. HazoBuTe KiIacCU(PUKALMIO DJIEKTPUUYECKUX CETEH IO  BBIIOJHSAEMbBIM
(GYHKITHSIM.

8. HaszoBure  kimaccuukanuio  3JIEKTPUUYECKUX  CeTed 10  XapakTepy
noTpeouTene.

9. HazoBute kiaccupUKAIMIO JJIEKTPUUECKUX CETeH 10 pexXuMy padOThI
HEUTpau.

10. Kak mpoBoAST pacuer NpOBOAOB MO JOMYCTUMOM NOTEPE HANPSIKEHUS ?

11. Kak npoBoasT pacyeTr NpoBOJIOB MO JIOIYCTUMOMY Harpepy?

12. HazoBuTe criocoObl yueTta 1 9KOHOMHUU AJIEKTPOIHEPTUH.

13. Kakoil TOK 1O mpaBuUiiaMM TEXHHKH OE€30MacHOCTU TPHUHSIT 3a 0€3yCIOBHO
ONacHbIN?

14. IIpy kakoM TOKE HACTYIMaeT CYJOPOXKHOE COKpAIIEHUE MBI U YEJIOBEK
OKa3bIBAETCs HE B COCTOSHMM CaMOCTOSATEIBHO pa3’KaTh MaJbLibl U OCBOOOAMTHCS OT
IIPOBOJIA, HAXOASAIIETOCA I10J TOKOM?

15. IIpu kakoM TOKE HACTyIaeT napainy AbIXaHUs U cepaua?

16. Yto Takoe 3amMTHOE 3a3eMiIeHuE?

W N =
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17. Tlouemy HE0OXx0auMO 3a3emiieHue?
18. Kak ocymiecTBisieTcst 3a3eMiieHHuE?

no Teme 2.2. I/IHTeraJILHI)Ie CXEMbI MUKPOIJIIEKTPOHUKH

JlaliTe onpenesieHne UHTETPAIbHOU MUKPOCXEMBI.
Kaxkwue 3amaun 66111 pemiensl ¢ momoiibio UMC?
Uto Takoe anement UMC? IIpuBenure npumepsl.
Yrto takoe komnoneHT UMC?

5. HazoBute xnaccupukamumo MMC 1o crernmeHu wuHTErpanu (KOJIHMYECTBO
AJIEMEHTOB B KPUCTAJLIIE).

6. Hazosute xnaccudukammio MMC mo TeXHOJOTHMM H3TOTOBICHHS (CIOCO0
M3TOTOBJICHUS, OCOOCHHOCTH).

7. Hazosute knaccudpukaunio MUMC mo Buay oOpabaTsiBaemMoro curxaia (Iis
Yero npeaHa3HauYeHbl, T/I€ UCIOIb3YIOTCS, 0COOCHHOCTH).

8. HazoBuTe aKTUBHBIC 3JIEMEHTHI HHTETPAJIBHBIX CXEM.

9. HazoBuTe nmaccUBHbBIC 2JIEMEHTHI HHTETPAJILHBIX CXEM.

10. I'ne npumenstoT ananorossie UMC?

11. I'ne npumensitotr uudpossie UMC?

D=

KonTponupyemsie komnereniuu: OK 01, OK 02, 11K 2.2

Kpurepuu oneHKN yCTHBIX OTBETOB 00yYAKIIUXCS:

«5» 0a/1JI0B BBICTABJIAETCH 00yYAKOLIEMYCSl, €CJIM:

1) oOyuaromwuiicsi TIOJIHO HW3JIaraeT MaTepuaj, JaeT MPABWIHHOE OIPEICICHHE
OCHOBHBIX IOHSITHI;

2) oOHapyXuBaeT MOHMMAHUE MaTepuayia, MOXKET OOOCHOBATh CBOU CYXKJCHHS,
NPUMEHUTh 3HAHUS HA MPAKTUKE, MPUBECTH HEOOXOAMMBIE MPUMEPHI HE TOJBKO W3
y4eOHHKa, HO U CAaMOCTOSITEIbHO COCTABIICHHBIE;

3) u3naraer Marepuan IOCJIENOBATEbHO M NPAaBUIBHO C TOYKH 3PEHUS HOPM
JUTEPATYPHOTO S3bIKA;

4) oTBEUaET CaMOCTOSITENBHO, 0€3 HABOAAIIUX BOIIPOCOB MperoaaBaTes.

«4» 0anja BbICTaBJsAETCH 00yuyaloueMycsi, ecjM OOYyYarolMiics JaeT OTBET,
YAOBIIETBOPSIOIIMKM TeM K€ TpeOOBaHMSIM, YTO U ISl OIEHKHU «5», HO Jomyckaer 1-2
OIMOKH, KOTOpBIE CaM K€ HCHpaBisIeT, U |-2 HemoyeTa B TMOCIEIOBATEIHLHOCTH U
S3BIKOBOM O(POPMIIEHHH H3JIaraeMoro.

«3» 6a/u1a BbICTABJsIETCS 00y4daroueMycsl, ecJim 00yJaronuiicss oOHapy>K1uBaeT
3HAHWE U NOHHUMAHUE OCHOBHBIX MOJIOXKEHUN JaHHOU TEMBI, HO:

1) u3naraer MaTepuas HEMOJIHO U AOMYCKAET HETOYHOCTHU B ONPEJEICHUN MOHATUI
WM (OPMYIUPOBKE MTPABUJ;

2) He yMeeT JI0CTaTOYHO IIYOOKO M J0Ka3aTelabHO 00OOCHOBATH CBOU CYXIEHUS U
MIPUBECTU CBOU MPUMEPHI;

3) u3naraer Marepuan HEMOCJeJ0BAaTEeIbHO U JIONMYCKAaeT OMIMOKM B SI3IKOBOM
o OpMIICHUH U3JIaraeMoro.

«2» 0anjia BbICTaBJIsAeTCSl 00ydaloneMycsi, eciiu o0yyaromuics oOHapyKUBAET
He3HaHWEe OOJIbIIEH YacTH COOTBETCTBYIOIIETO BOMPOCA, JOMYCKAaeT OIMHUOKK B
(bopMyIHUpOBKE OINpeAENEHUH M MpaBWi, MCKAXKAIOUIUE HMX CMBICH, OECHOpsSAOYHO U
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HEYBEPEHHO U3JIaraeT MaTepuall; OTMEYAOTCS TaKUE HEJOCTATKN B OJATOTOBKE, KOTOPBIE
ABIISIFOTCS  CEPhE3HBIM IMPEMSATCTBHEM K YCIEIIHOMY OBJIAJICHUIO IOCIEAYIOIINM
MaTEPUAJIOM.



TecTOBBIC 3aJaHUA
1o pazaeay 1. DJeKTPOTEXHUKA

MeToauyecKue peKOMEHIAIUN K TeCTy

Tect coctraBnen B 10 BapuaHTax, COACPXKUT 7 3aJaHUM; BKJIIOYACT 3aJaHMUS,
HaIlpaBJICHHBIC HA MPOBEPKY TEOPETUUECKUX 3HAHUN U MPAKTUYECKUX YMECHUM.

Bpewms Ha mOATOTOBKY M BBIMOJHEHHE TeCTa: 45 MUHYT.

[Tpu mpoBeneHUM TecTa MPOBEPSIIOTCS CICAYIOMINE YMEHUS U 3HAHUS:

yMeHusl

- IPOU3BOAUTH PACUET MapPaMETPOB ICKTPUUECKUX LICTICH;

3HAHMS

- METOJIBI TTPE0OPa30BaHUS DIICKTPUICCKON YHEPIHH;

- CYITHOCTh (PU3HUECKHUX MPOIIECCOB, MPOUCXOSIINX B JIEKTPUUECKUX U MAarHUTHBIX
LETIAX;

- IOPAJIOK pacyuera ux napaMeTpoB.

KonTpompyemsbie komnereniuu: OK 01, OK 02, [IK 2.2

OT1BeThI

Bapuant 3aganus
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Bapuanr 1
1.Kako#t 13 nmpoBOJOB OJJMHAKOBOI'O JUAMETpa U JUIMHBI CHUJIbHEE HAarpeBaeTCs — MEIHBIH
WM CTAJIbHOM MpU OJHOU U TOM ke cuiie Toka? Y IeJIbHOE COMPOTUBIICHUE MEIIH -
1,7 - 10°0Om'M, cranu - 12 - 10°*Om-M.
a) MenHblit
0) CranpHOI
B) O0a mpoBOa HArPEeBaAIOTCS OJJUHAKOBO
2. CKONBKO MIECTUBOJIBTHBIX JIAMIIOYEK HEOOXOAMMO B3ATh JUIsl €I0YHOW THUPJISIHABI, €CIIH
Harpsbkenue cetu 127B?
a)37 mr. 6)21 mr. B) 40 mrT.



3. Onpenenuts CONPOTUBJIEHUE JIaMIIbl HAKAJIMBaHUs , €CJIM Ha Hel HanucaHo 60 BT u
220B

a)4840Om 0)486Om B)684Om 1) 815 Owm.

4. CxeMa COCTOUT M3 OJHOTO PE3UCTUBHOTO 3JIEMEHTA C conporuBieHneM  R=110 Om.
Hanpspkenune Ha e€ 3axumax u= 220 - sin 314t. Onpegenute mnoka3zaHus amrepMmeTpa u
BOJIbTMETPA.

a) [=1A, U=220B

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

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

r) [=1A, U=I56B

5. llens mepeMeHHOT0 TOKAa COACPIKUT Jamiy HakanuBanus. Kak maMmensercs mo ¢ase Tok
Y HaIpsHKeHHUE B 3TOU enu?

a) Tok omepeskaeT HAMPsHKEHUE HA YTOJ /2

0) Hampsxkenue u TOK coBmaaroT mo ¢ase

B) HanpskeHue onepexaeT TOK Ha yrodi /2.

6. CumMeTpryHas Harpys3ka COeIMHEHa «3Be310i». JInHenHoe Hanpspkenue paBHo 380B.
HaiinuTe dazHoe HanpsikeHue?

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

7. U3mepurenbHblil TpaHchopMaTop TOKa UMEET OOMOTKM ¢ uucioMm BUTKOB 20 u 100.

OnpenenuTs ero kod¢pOUIMEHT TpaHCHOPMAIIUH.
a)50 6)0,02 B)9S8 r) 0,2

Bapuanr 2
1. B Kkakux ciy4asx [pUXOJUTbCA MPUMEHATH [ApaUIEIbHOE  COEJUHEHUE
KOHJICHCATOpPOB?
a) Jlyia momydeHus: OOJIBIINX €MKOCTEN
0) Jns ynyumenus 3anaca Npo4HOCTH U30JISIIIMKA KOHIEHCATOpa
B) s mosnydyeHus: Mmanon EMKOCTH.
2. Ia pesuctopa: Ri=4 Om, R,=6 OmM coenuHEHBI MOCIEAOBATEIbHO U BKJIIOYEHHI B
AIEKTPUYECKYIO ceTh. Ecnm HanpsbkeHue Ha pesuctope R, paBHo 12 B, To HanpsbxkeHue
AIEKTPUUYECKON CETH PABHO:
a)20B 0)24B B)36B.
3. Onpenenuts TOK Is, MOAXOAAIMI K Y31y LENH MOCTOSIHHOTO TOKA, €CJIM TOKH B BETBAX:
Il = -3A, Iz = 2A, 13 = 4A, I4 = -4A
a)12A 6) 1A B)6A 1)-7A
4. Ionnas motpebsiemas MOIHOCTh Harpy3ku S = 240 kBA, a akTuBHas MOIIHOCTH P=
=150 kBT. Onpenenute K03 HUIUESHT HATPY3KH.
a) cos =0,625 6)cosp =1,6 B)cos ¢=10% T1)cos =09
5. B kakux ciry4yasix TOK B HyJIEBOM IpoBoJe paBeH 07
a) [Ipu cumMeTpruyHOI HarpysKe
0) I[Ipu HECUMMETPUYHON HArpy3Ke.
6. CuMMeTpu4Hasi Harpy3ka COEIMHEHA «TpeyrosbHUKOM». [lpu uzmepeHuu (a3Horo
TOKa aMmIiepMeTp mnokaszai - 5 A. Uemy Oyner paBeH TOK B JIMHEHHOM MpoBojie?
a)5A 0)7,05A B)865 A r)29A
7.Y cunoBoro oaHodazHoro Tpanchopmaropa HOMUHAIBHOE HanpskeHue Ha Bxoje 3000
B, na Beixoze 500 B. Onpenenuts koddduirieHT Tpanchopmauu.
a)60 6)0,16 B)6 r) 600



Bapuanr 3
1. Kak u3MEHUTCS HANpSHKEHUE Ha BXOAHBIX 3aKUMaXxX AJIEKTPUUYECKOM 1IENMU MOCTOSTHHOTO
TOKa C aKTUBHBIM 3JIEMEHTOM, €CJIU MapajIeIbHO UCXOJHOMY 3JIEMEHTY BKJIIOYUTH €IE
OJIMH DJIEMEHT?
a) He usmenutcs 6) YMeHbIIUTCS ~ B) YBEIUUYUTCS
r) Jl71st OTBETa HEJOCTATOYHO JAHHBIX
2. Tlo kakoMy 3aKOHY MOXHO  OINpPEIECIUTh KOJMYECTBO TEIUIOTHI, BbIAEIsIEMOE
MIPOBOJAHUKOM C TOKOM?
a) 3akony Oma 0) 3akony Ammnepa B) 3akony /xoyns-Jlenna 1) 3akony Kynona.
3. B 3iexkTpuyeckoil CETHM MOCTOSHHOIO TOKa HAIpsHKEHHE Ha 3aKMMaxX HCTOYHHUKA
anekTposHeprun 52 B. Hampspkenwe Ha 3axkumax motpebutens 50 B. Onpenenuth
MOTEPIO HAMPSIKEHUS HA 3KMMaXx B MIPOLICHTAX.
a)l% 06)2% B)3% r)4 %
4. llenp MEpEMEHHOIO TOKa COAEPKUT KOHJeHcarop. Kak m3meHsercs no Qaze TOK u
HaIpsKEHHUE B OTOM Lenu?
a) Tok onepexxaet HanpsHKEHUE HA Yo /2
0) Hanpspkenue 1 Tok coBnaaarot 1o ¢ase
B) Hanpspkenue onepexaeT TOK Ha yroi /2.
5. Kak u3MeHHuTCsl MHIYKTUBHOE CONMPOTUBIICHUE C YBEJIMUYEHUEM YaCTOThI?
a) He usmenutcs 0) YMeHbIIUTCS B) YBEITUYHUTCS.
6. Jluneitnwlii TOk paBeH - 5,8 A. PaccuumraiitTe (asHBIi TOK, €Clid CHUMMETpUYHAas
Harpy3ka COeJIMHEHa «3BE310i».
a)8,12A ©6)I0A B)S58A T1)335A
7. O6MOTKH Tpex(a3zHOTO TeHepaTOpa COSAMHEHBI «TPEYTOIbHUKOMY». CKOJIBKO JTMHEHHBIX
IIPOBOJOB TOAXOAUT K reHepaTopy?
a)3 06)4 B2 16

Bapuanr 4

1. Kako#t u3 mpoBO/I0B OAMHAKOBOU JUIMHBI U3 OJHOTO M TOTO e MaTepuaia, HO pa3HOTO
JMaMeTpa, CUJIbHEE HarpeBaeTCs MPU OJTHOM M TOM K€ TOKe?
a) O6a mpoBoJ1a HArpeBaKOTCS OJUHAKOBO
0) CuiibHee HarpeBaeTcs MPOBO/I C OOIBIINM TUAMETPOM
B) CunpHee HarpeBaeTcsi MPOBOJ C MEHBIIIUM TUAMETPOM

2. Ompenenuth oOIIEe COMPOTUBICHUE IENU NPHU MapajuIeIbHOM COCAMHEHUH 2-X
noTpeduTenei, ConpoTuBiieHne KOTOPHIX Mo 50 Om?
a) 1000Om ©6)500Mm B)250M T1)2,50Mm
3. DnekTpudeckoe conpoTuBieHue yenopedeckoro teaa 3000 Om. Kakoi TOK mpoXoauT
4yepes3 HEero, €CJIM YeIOBEK HaXOUTCs o HarnpsikeHueM 220 B?
a) 19 MA 0) 73 MA B) 20 MA r) 50 MA.
4. Tlpu mnoclenoBaTeIbHOM COCIMHEHUU PE3UCTOpa, KaTYyIIKd HWHIYKTUBHOCTH,
KOHJIEHCATOpa OKa3aJloCh, YTO TOK OTCTA€T OT HANpPsKEHUS Ha HEKOTOPhIM yroia. Uto
MOKHO CKa3aTh O XapaKkTepe Harpy3ku?
a) [IpeoOnagaeT eMKOCTHOE CONPOTUBIICHUE
0) I[IpeoGnagaeT MHIYKTUBHOE COMPOTHUBIICHHE
B) IIpeoGnanaer akTMHBHOE CONPOTUBIICHUE, @ UHAYKTUBHOE U €MKOCTHOE PaBHBI.
5. CuMMeTpHUYHAas Harpy3Ka COeIMHEHA «TPEYTrOJbHUKOMY. JINHEHHOE HAIPS)KEHHE PABHO
220B. Haiinute daznoe HampsikeHUe?
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a) 127B  6) 220B  B) 380B.

6. B tpexdaznyo cerp ¢ nuHeWHbIM HampspkeHueM 380 B BkiowatoT TpexdasHbii
JIBUraTelb, KaXKJas 3 0OMOTOK KOToporo paccuutana Ha 220 B. Kak crnenyer coeuHUTD
OOMOTKU ABUTATENS?

a) TpeyroinbHUKOM

0) 3Be3nmoi

B) JIBUraresnp Helb3sl BKJIIOYATh B 3TY CETh

r) MO>XHO TPEeyroJIbHUKOM, MOXHO 3BE€3/101.

7. Cuna Toka B EpBUYHONU 0OMOTKe TpaHcpopmaropa - 0,5A, BO BTOPUUHONM OOMOTKE -
0,25A. Onpenenutsb ero K03PHUIMEHT TPaHCHOPMALIUH.

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

Bapuanr 5
1. Kakoii cioco0 coeAMHEHNs KICTOYHUKOB MO3BOJIIET YBEJIMUUTh HANIPSIAKEHUE?
a) IlocnenoBarenbHOE COEIMHEHNE
0) [TapannenpHoe coeMHEHNE
B) CMmeniaHHoe coeIMHEHNE.
2. Ilo npoBOJIOYHOM CHIMpaid, COMPOTUBIEHUE KOTOPOM B HarperoM coctosHuu 50 Ow,
teueT Tok 2A. Kakoe KoanuecTBO TEIIOTHI BBIAEIUT 3TAa CHUPaJb 3a S MUHYT?
a) 25 x/lx ©6) 60 xkIx B) 7,5x/[x.
3. Dnextpuueckoe conporupieHue yenoeyeckoro tena 5000 Om. Kakoil ToOk mpoxoaut
4yepe3 HEro, €CIIM YEJIOBEK HaXOUTCS o1 HanpsbkeHnuem 220 B?
a)44 A 0)0,044A B)0,02A r) 0,2 A
4. Cxema COCTOUT U3 OJHOTO PE3UCTUBHOrO 3JEMEHTa ¢ conpoTuBieHueM  R=50 Om.
Hampsokenue Ha e€ 3axumax u= 220 sin 628t. Onpenenute MmokasaHusi aMIepMeTpa U
BOJILTMETPA.
a)l =44 A, U=220B
0)I=44A, U=156B
B) [=3,12 A,U=220B
r)[=3,12 A, U=156 B.
5. Llenb mepeMEHHOTO TOKa COJIEPKHUT KaTyIIKy WHAYKTUBHOCTH. Kak m3meHsercs mo
¢daze TOK U HaIpsKEHUE B ATOU Lienu?
a) Tok onepeskaeT HaIpsKEHUE Ha yroJ /2
0) Hampsixenue 1 TOK coBmaiaoT mo ¢ase
B) HampskeHue ornepekaeT TOK Ha yrodi m/2.
6. KakoBo cooTHomieHne MeXay (asHBIMH ¥ JIMHEWHBIMU HAMPSHKCHUSMU  TIPH
COCIMHEHUHU TTOTPEOUTEIICH DIIEKTPOIHEPTUU KTPEYTOITHLHUKOM).
a)Un=U¢p ©6)Un= 1,73-Ud B)Ud= 0,707 Un.
7 . K yeMy npuBoauT 0OpBIB BTOPUYHOM LIeTH TpaHC(hopmaTopa Toka?
a) K kopoTkoMy 3aMbIKaHUIO
0) K pexumy xosocToro xoaa
B) K moBbIlIeHUIO HATIPSHKEHUS
r) K nmonomke tpanchopmaropa
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Bapuanr 6
1. B a5iekTpudecKyo 1eMb MapauieibHO BKIOUEHBI JBA PE3UCTOPA C COMPOTUBICHUEM
20 Om u 100 Om. Hampsoxkenne Ha Bxoae 220 B. Onpenennre TOK Ha HEPA3BETBICHHOM
y4acTKe.
a) 13,2 A 0) 0,075A B)7,2A r 1,8 A
2. B kakux choydasx OpUXOJUTHCS NPUMEHATh MapajlieIbHOE  COEIUHEHHE
KOHJICHCATOPOB?
a) JIns nmomydeHus: O0JbIINX eMKOCTEH
0) st yyuieHus 3araca MpoYHOCTH U30JISIIIMU KOHIEH caTopa
B) Jl11s1 mosiy4eHus: MaJiod EMKOCTH.
3. MomHOCTh JABUTaTEIIs MOCTOSTHHOrO Toka 1,7 kBT. Ilojie3nass MOIIIHOCTh, OTHaBaeMasi B
Harpy3ky, 1,5 kBt. Onpenenure KII/] nBurarens.
a) 0,8 0) 0,75 8)0,7 r) 0,88
4. Kak m3meHuTCs caBUT (ha3 MEX Ty HAMPSHKEHUEM U TOKOM Ha KaTYIIKe WHIyKTUBHOCTH,
eciu o0a e€ mapameTpa (R u X1) ofHOBpeMEHHO yBeaM4aTcs B TpU pa3a?
a) YMEHbIIUTCS B J]Ba paza 0) YBenuuutcs B JBa pasza
B) He usmenurcs r') YMEHBIIUTCS B YETHIPE pasa.
5. Kongencarop eMkocThio C MOAKIIOUEH K MCTOYHUKY CHUHYCOUJAIBHOTO TOKa. Kak
M3MEHUTCS TOK B KOHJIGHCATOpE, €CJIM YacTOTy CHUHYCOWJAJIBLHOIO TOKAa YMEHBIIUTH B 2
pasa.
a) YMeHbIIUTCA B 2 pasza
0) YBenuuuTcs B 2 pasa
B) OcTaHeTCsi HEM3MEHHOU
r) Tok B KOHJIEHCATOPE HE 3aBUCUT OT YaCTOThI CHHYCOUJIaJIbHOTO TOKA.
6. B cummeTpuunoit TpexdaszHoii nmenu TuHelHbIN Tok 3 A. PaccunTtats (ha3HbIil TOK, eciu
Harpy3ka COeJIMHeHa «TPEYTOJIbHUKOM.
a)42A 06)1,73A B)519A T1)25A
7. Kakoii pexum paboThl TpaHchopMaTropa MO3BOJAET ONPEACIUTh KOd(PPUIIUEHT
TpaHnchopmanuu?

a) Pexxum Harpysku 06) Pexum xomoctoro xona
B) Pexum KOpPOTKOro 3aMbIKaHUs r) Hu oauH U3 nepeyncieHHbIX.
Bapuant 7

1. DnexTpuyeckoe conporusieHue yenopeyeckoro teaa 3000 Om. Kakoit TOK mpoxXoauT
4yepe3 HEro, €CJIM YEJIOBEK HaXOUTCS MO/ HanpsbkeHnuem 127 B?

a)lI9MA  0)126 MA  B)24 MA r) 42 MA.

2. B anexTpuYecKyr ILelb [OCIEAOBATEIbHO BKJIIOUEHBI [JBA PE3UCTOpA C
conpotuieHrueM 10 Om u 120 Om. Hanpsbxenue Ha Bxone 220 B. Omnpenenure Tok B
LEIH.

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

3. Kak u3MEeHUTCS MHIYKTHUBHOE CONPOTUBIICHUE C YBETUUECHUEM YACTOTHI?

a) He usmenutcs 6) YMeHbIIUTCS B) YBEIUYUTCS.

4. Kongencarop emkoctbio C MOJKIIOUEH K HMCTOYHUKY CHHYCOMAAIbHOro Toka. Kak
MU3MEHUTCS TOK B KOHJIEHCATOPE, €CJIM YacTOTYy CHUHYCOMJAIBHOIO TOKAa YMEHBIIUTH B 4
pa3a.

a) YMmeHbIutcs B 4 pasza

0) YBenuuutcs B 4 paza
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B) OcTaHeTCsi HEM3MEHHOU

r) Tok B KOHAEHCATOPE HE 3aBUCUT OT YaCTOThI CUHYCOMJAIBHOIO TOKA.

5. AMmutyia cunycouanbHoro Hanpsbkenust 380 B, nauanbeHas dasza = - 45°, yactora 50
['u. 3anumure ypaBHEHHE MTHOBEHHOTO 3HAYEHUS 3TOrO HAIPSKEHUS.

a) u=380 - cos( - 45°)

0) u=380 - sin (50t - 45°)

B) u=380 - sin (314t - 45°)

r) u=380 - cos (314t + 50°)

6. CuMMeTpu4Has Harpy3ka COEIMHEHAa «TpeyrosibHUKOM». [lpu uzmepeHuu GasHoro
TOKa amriepmeTp nokaszan -7 A. Uemy Oyner paBeH TOK B JIMHEHHOM MpoBojie?

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

7. JlaMIibl HaKaNMBaHUS C HOMUHAIBHBIM HanpsbkeHueMm 220 B BkitouatoT B TpexdasHyro
ceTh ¢ HanpsbkeHneM 220 B. Onpenenuts cxeMy COeIMHEHUs JaMIl.

a) TpexnpoBoaHOM 3Be310i1  0) UeTbIpeXnmpoBOAHOM 3B€3401  B) TpeyroibHUKOM

Bapuant 8
1. Kakoe u3 mnpuBENEHHBIX YTBEPKIACHUH HE COOTBETCTBYET IOCJIEAOBATEILHOMY
COEJIMHEHHUIO 3JIEMEHTOB MTPHU MOCTOSSHHOM TOKE?
a) Tok BO Bcex 3JIEMEHTax LENU OJIMHAKOB.
0) Hampsioxenue Ha 3a)kuMax el paBHO CyMMeE HalpsDKEHHU Ha BCEX €ro y4acTKOB.
B) HamnpsbkeHne Ha BceX 3J€MEHTax LENU OJMHAKOBO M PAaBHO IO BEIUYMHE BXOJAHOMY
HaIpPsKEHUIO.
2. MomHocThs ABUTATENS ITOCTOSHHOTO ToKa 1,75 KBT. Ilone3nas MOIHOCTD, OTAaBacMas
B Harpy3ky, 1,5 kBt. Onpenenure KII/[ aBurarens.
a) 0,8 0) 0,75 8)0,7 r) 0,85
3. JIBa wucrounuka wumeroT oauHakoBble OJIC W TOKM, HO pa3Hble BHYTPEHHUE
conpotuBieHus. Kakoi n3 ucrounnkoB umeet 6onpmmii KIT/1?
a) KIT/l uicTOYHUKOB paBHBI.
0) VICTOYHUK C MEHBIIINM BHYTPEHHUM CONPOTUBIICHUEM.
B) UcTouHuK ¢ OOJBITUM BHYTPEHHUM COTIPOTUBJICHUEM.
4. HampsoxkeHue Ha 3aXKuUMax LEMU C PEe3UCTUBHBIM 3JIEMEHTOM HM3MEHSETCS IO 3aKOHY:
u=220 sin (314t+50°). Onpenenure 3aKOH U3MEHEHHUs TOKa B 1enH, eciii R=20 Owm.
a)i=11sin314t 0)1=11 sin (314t + 50°)
B) i= 7,9 sin (314t + 50°) r)1=7,9 sin 314t
5. Jlunelinblil TOK paBeH -5,2 A. PaccuuTtaiite da3Hblil TOK, €CJIM CHMMETPUYHAS HATpy3Ka
COEJIMHEHA «3BE30M».
a)52A ©06)9A B3A 1)25A
6. B tpexdasnyo cerp ¢ nuHelHbIM HampsbkeHueM 380 B BkimouatoT TpexdasHbii
JIBUraTelb, KaXKJas 3 0OMOTOK KOToporo paccuutana Ha 220 B. Kak crnenyer coeuHUTD
OOMOTKU ABUTATENS?
a) TpeyronbaukoM 0) 3Be3noi
B) JIBUraresnp Helb3sl BKIOYATh B 3TY CETh
r) MO>XHO TPeyroJIbHUKOM, MOXHO 3BE€3/101.
7. Tpancopmarop wumeer oOMOTKH ¢ umcioM BUTKOB 200 u 450. Ompenenuth ero
Kod(pdunreHT TpanchopmaIum.
a) 2,25 0) 0,44 B) 650 r) 250
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Bapuant 9
1. Tlo kakoMy 3aKOHy MOXHO  OINpPEAEIUTh KOJIWYECTBO TEIUIOTHI, BBIAEIAEMOE
IIPOBOJAHUKOM C TOKOM?
a) 3akoHy Oma  0) 3akoHy Amniepa  B) 3akony J[xoyns-Jlenna 1) 3akony Kynona.
2. Omnpenenuth 00II€€ COMPOTHUBICHHE LEMH MPU NAPALIEIbHOM COEAUHEHUU 2-X
norpeduTenei, conporuBiieHne KOTopbix mo 200 Om?
a)2000m 6)500m B)1000M 1)400 OM
3. MouHocTh aBUTATENs MOCTOSTHHOTO ToKa 2 KBT. [Tone3Has MoiHOCTh, OTAaBaeMas B
Harpy3ky, 1,75 kBt. Onpenenure KIIJ[ nBurarens.
a) 0,8 6) 0,75 B)0,7 r) 0,875
4. Karymka ¢ WHIYKTUBHOCTHIO L TOJIKIIOYEHA K HMCTOYHUKY CHHYCOUIATHHOTO
HanpspkeHusl. Kak M3MEHHTCSI TOK B KaTYIKe, €CITU 9acTOTa UCTOYHHUKA YBEIUYHUTCS B 5
paza?
a) YMeHbIINUTCA B 5 pa3
0) YBenuuurcs B 5 pa3
B) YMeHbIIUTCS B 25 pa3
r) He uamenurcs
5. OOMOTKH Tpex(a3HOro TeHepaTopa COSAUHEHBI «TPEYTOJIbHUKOMY. CKOJIBKO JIMHEHHBIX
MPOBOJIOB TOJXOIUT K reHepaTopy?
a)3 6)4 B)2 T1)6.
6. CummeTpHuyYHas Harpy3Kka coeJMHeHa «TPEYrobHUKOMY. JInHeliHOe HanpsKeHne paBHO
220B. Haiinute daznoe HanpsikeHue?
A)127 B 0) 220 B B) 380 B.
7. Jluneitnpiii TOK paBeH - 7 A. Paccunraiite (ha3HbIi TOK, €CTTM CUMMETPUYHAsI Harpy3ka

COCIMHCHA «TpeYFOJIBHI/IKOM».
a)12,11A 6)98A B4A T1)5A

Bapuanr 10
1. B ayekTpuYecKyro Lienb NMapauieIbHO BKJIIOYEHBI JBAa PE3UCTOPA C CONPOTHUBICHUEM
100 Om u 10 Om. Hanpsbxkenne Ha Bxoae 220 B. Omnpenenure TOK Ha HEPA3BETBICHHOM
y4acTKe.
a)0,5A 06)24A B)0.04A 1) 2A
2. Kak u3aMeHuTCA HanpsHDKEHUE Ha BXOAHBIX 3aKUMax 3JIEKTPUUYECKON LENU MOCTOSTHHOTO
TOKAa C aKTUBHBIM 3JIEMEHTOM, €CJIM MapajuielIbHO UCXOJHOMY 3JIEMEHTY BKIIOUUTH €IIE
OJIMH 3JIEMEHT?
a) He msmenutcs 0) YMeHbIIUTCS  B) YBEIUUHUTCS
r) [nst oTBeTa HEIOCTAaTOYHO TAHHBIX
3. B aneKkTpuyeckon CcXeMe JBa PE3UCTHBHBIX 3JIEMEHTA COCIUHEHBI MOCIIEA0BATEIBHO.
Yemy paBHO HanpspkeHUe Ha Bxoge nmpu cuie Toka 0,4 A, ecim R; = 10 Om; R, =90 Om?
a)3,6B 0)0,004B B)4B r) 40 B
4. VYkaxure mnapaMeTp IEPEMEHHOTO TOKa, OT KOTOPOro0 3aBUCUT HWHIYKTUBHOE
CONPOTHUBJICHUE KATYILIKH.
a) JleiicTByrolee 3HaUYEHHUE TOKA
0) Hauanbhas ¢aza Toka
B) Ilepron nepeMeHHOro Toka
r) MakcumaiibHOE 3HaYEHUE TOKA.
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5. B Ttpexdaznyto cethb ¢ nuHelHBIM HampspkeHueM 380 B BimrouaroT TpexdazHbIit
JIBUTaTelb, KaXKJas 13 0OMOTOK KOToporo paccuutana Ha 220 B. Kak crnenyer coeuHUTD
OOMOTKU ABUTATENS?

a) Tpeyronbaukom  0) 3Be310i1

B) JIBUrarens Helb3sl BKIIOYATh B 3TY CETh

r) MOXHO TpEeyrojabHUKOM, MOKHO 3BE3/101

6. OoMoTKH Tpexda3HOro TeHepaTopa COEIUHEHbl «3Be3/10M». CKOJIBKO JIMHEHHBIX
MPOBOJIOB TOJXOIUT K reHepaTopy?

a)3 06)4 B2 1)6.

7. Cuna Toka B epBUYHONU 00MOTKE TpaHchopmaropa - 0,25A, BO BTOPUYIHONH OOMOTKE -

0,5A. Onpenenuts ero koddduireHT Tpanchopmaiuu.
a)2 06)0,125 1B)0,5 r) 1,25

Kpurtepuu oneHku:

3a KaXXJbIi TpaBUJIbHBINA OTBET, HauucsgeTcs 1 6an.

«5» - npaBuibHO BbINOJIHEHO 91 — 100% 3ananwuii (7 6amios);
«4y - paBuIbHO BhINOJIHEHO 71 — 90% 3aganuii (6 0anioB);
«3» - mpaBUILHO BhITIOJIHEHO 51 — 70% 3ananuii (4-5 6amios);
«2» - mpaBUJILHO BBINOIHEHO MeHee 51% 3ananuit (0-3 GamioB).
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1o pasaeay 2. JJeKTPOHUKA

MCTOIII/I‘leCKI/Ie PEKOMEHIAINUNA K TECTY

Tect cocrtaBneH B 2 BapuaHTax, colepXuT 12 3amanuil. Bapuantsl paboThI
PABHOLICHHBI.
Bpewms Ha moATOTOBKY M BhINOJHEHKE TecTa: 30 MUHYT.

KonTpomupyemsie komnereniuu: OK 01, OK 02, IIK 2.2

OT1BeTHBI
3aganus 1 2 13 4 5 6 |7 8 9 10 11 12
Bapuant Nel a|r|B|O|O6|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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BapuaHTt Nel
1. CkoaBKO p-n MEepexoA0B COAECPKUT MOTYIPOBOHUKOBBIN ANO01?
a) OnuH
0) Ba
B) Tpu
r) Uetsipe
2. Kakyto poJib B 3JIEGKTPOHHBIX CXEMax BBIMIOJIHIET BapuKanm?
a) ConpoTUBIEHUS
0) Kimroua
B) IHOyKTUBHOCTH
r) EMxocTn
3. YKaxxuTte MoJISIpPHOCTh HANIPSDKEHUS Ha SOMUTTEPE U KOJUIEKTOPE TPaH3UCTOpa TUIa p-n-
p.
a) [lnroc, uttoc
0) Munyc, mioc
B) [lmtoc, Mmunyc
r) Munyc, MUHYC
4. Kak Ha3bIBAIOT LIEHTPAJIBHYIO 00JIACTh B MTOJIEBOM TPAH3UCTOPE?
a) Ctok
0) Kanan
B) Uctok
r) Pyueit
5. B moneBbIX TpaH3UCTOPAX AJIEMEHT, OT KOTOPOT'O JABMXKYTCS 3apsJibl, Ha3bIBACTCH. . .
a) Ctox
0) Hctok
B) 3aTBOp
r) Kanan ¢ BbICOKOW TPOBOAUMOCTBIO
6. CKOJIBKO p-n TIEPEXOJ0B COJAEPKUT TUPUCTOP?
a) OnuH
0) /IBa
B) Tpu
r) UeThipe
7. DnekTpoabl (HOTOPE3UCTOPA BHIMOTHEHBI U3 ...
a) Menu
0) [lnatunsl
B) XKenesa
r) Cepebpa
8. 17151 BEIIPSAMIIEHUS IEPEMEHHOTO HAMPSKEHUSI IPUMEHSIIOT . ..
a) OgHoda3HbIe BRIMPIMUTETN
6) MHuoroda3HbIie BHITPSIMUTEITN
B) MOCTOBBIE BBITIPSIMUTEIN
r) Bce nepeuncnennsie
9. U3 KakuX 3JIEMEHTOB MOYHO COCTAaBUTh CIUIAKUBAIOIINE (PUIBTPHI?
a) 13 pe3uctopon
0) V3 koHZIeHCaTOpOB
B) 13 KaTyIek HHIyKTUBHOCTH
r) U3 Bcex BhIlIENepevncIeHHbIX TPUOOPOB
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10. Kakum 0Opa3oM 3JIeMEHTHl HHTETPATbHON MUKPOCXEMBI COSTUHSIOT MEXKTy CO00#?
a) HanbuieHnem 3070ThIX WM aTIOMUHHUEBBIX JIOPOXKEK YEPE3 OKHA B MACKe

0) [alikoii 1a3epHBIM JIy4OM

B) Tepmokommpeccueit

r) Bcemu nepeuncieHHbIME CIOCOOAMHU

11. K kakoii CTENeH! UHTETPALIMK OTHOCATCSI MHTETPAIbHBIE MUKPOCXEMBI, COAEPHKAIINEC
500 noru4yeckux 3J1€MEHTOB?

a) K manoit

0) K cpenneit

B) K BbICOKOH

r) K cBepxBbICOKOM

12. Kakue HanpaBieHUsl XapaKTePHbI ISl COBEPIICHCTBOBAHUS AJIEMEHTHON 0a3bl
AIEKTPOHUKU?

a) IToBblllIeHNE HAJIE)KHOCTH

0) CHuKeHne NoTpeOIeHUs MOIIHOCTH

B) MuHunaTopuzanus

r) Bce nepeuuncnennsie

18



Bapuant Ne2
1. Kakuie 110,161 TPUMEHSIOT JUIsl BEITPSIMIICHUS IEPEMEHHOTO TOKa?
a) IlmockocTHBIE
0) Toueunsie
B) Te u npyrue
r) Hukakue
2. CKOJIBKO p-n MEPEX0JI0B y MOJYIPOBOAHUKOBOTO TpaH3UCTOpa?
a) Onun
0) /IBa
B) Tpu
r) Uetsipe
3. Kak Ha3bIBalOT CpeAHUH CJIOM Y OUIIOISPHBIX TPAH3UCTOPOB?
a) Ctok
0) Hctok
B) baza
r) Kosutektop
4. YKaxuTe MOJSPHOCTH HAIPSHKEHUS HA YMUTTEPE U KOJJIEKTOPE TPaH3UCTOpa TUIIA n-p-
n.
a) [lmroc, muttoc
0) Munyc, mioc
B) Iitoc, Mmunyc
r) Munyc, Munyc
5. B noJsieBBIX TPaH3UCTOPAX ANEMEHT, K KOTOPOMY ABUKYTCS 3apsiibl, Ha3bIBAETCA. . .
a) Ctok
0) Hcrtok
B) 3aTBOp
r) Kanan ¢ BbICOKOW MPOBOAMMOCTHIO
6. Uto siBisieTCA KaTOJAOM BaKyyMHOI0 (pOTO3JIeMEeHTa?
a) HukenuHoBasi mpoBOJIOKa
0) [ienka 13 MoJynpOBOHUKOBOIO MaTepuaia
B) TOHKHUIA CJIOM IIEIOYHO3EMEIFHOTO METajljia
7. KakuMu cBOOOJTHBIMU HOCHUTEIISIMU 3apsiIoB 00YCJIOBIIEH TOK B (poTopesuctope?
a) JIpipkamu
0) DnekTpoHamMu
B) [IpoTonamu
r) Heittponamu
8. YmpagisiembIe BBITTPSMUTEIHN BRITIOTHSIOTCS Ha 0ase. ..
a) Jlmonon
0) [loneBbIX TPaH3UCTOPOB
B) BunosisipHbIX TpaH3UCTOPOB
r) Tupucropos
9. DNEeKTpOHHBIE YCTPONCTBA, MPEOOPa3yIOIIKe MOCTOSHHOE HANIPSIKEHNE B IIEPEMEHHOE
HaIpsDKEHKUE, HA3bIBAKOTCA. ..
a) Beimpsamurensamu
0) NuaBepropamu
B) CtabunutpoHamu
r) ®uiasTpamu
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10. Kakne 0coOeHHOCTH XapaKTEPHBI KaK JJI MAIIbIX HHTErpalibHbIX MUKpocxeM (MUC),
TaK U A7 007bIINX UHTErpaidbHbIX MukpocxeM (BUC)?

a) MUHHMATIOPHOCTH

0) CokpaleHrue BHYyTPEHHUX COSIMHUTEIIbHBIX JTUHUN

B) KommuiekcHas TexXHOIorus

r) Bce nepeuuncnennsie

11. K kakoii cTeneHy MHTEerpalii OTHOCSATCS MHTErPAIbHBIE MUKPOCXEMBI, COJIEpKalllie
1500 orn4yeckux 31€MEHTOB?

a) K manoit

0) K cpenneit

B) K BbICOKOH

r) K cBepxBbICOKOH

12. ®ynkuuoHanpHbI 6510k DBM, npenHa3sHadeHHBIN 711 XpaHSHUSI OCHOBHOTO MacCHUBa
uHbOpMaIuu, Ha3bIBACTCA. . .

a) OnepaTuBHOE 3alIOMUHAIOIIEE YCTPONUCTBO

0) yCTpOMCTBO yIpaBiIEHUs

B) apu(MeTHYECKOE YCTPOMCTBO

I') BHEILIHEE 3alIOMHUHAIOIIEE YCTPOMCTBO

Kpurepuu ouenku:

3a KaX/Ibli PaBUIIbHBIA OTBET, HauUKciseTca 1 6a.

«5» - mpaBwiIbHO BbINOIHEHO 91 — 100% 3ananuii (11-12 6amnos);
«4» - mpaBWILHO BBINOIHEHO 71 — 90% 3amannii (9-10 Gamios);
«3» - mpaBWJILHO BBINOIHEHO 51 — 70% 3amganwuii (7-8 6anioB);
«2» - IpaBUJILHO BBINOTHEHO MeHee 51% 3ananuii (0-6 6amios).
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NHcTpyKIIMOHHBIE KAPTHI
JJISl IPOBeIeHUs J1a00pPaTOPHBIX padoT

JlaGoparopHasi pabora Nel
IIpoBepka CBOMCTB 3JIEKTPUYECKOM LENH € MOCAeA0BATEIbHBIM H MAPAJUICJIbHBIM
CoelMHEHHEM Pe3UCTOPOB

Heanb: uccienoBath pabOTy AEKTPUUECKOH IIEMHU MPU MOCIEI0BATEILHOM U
napajyieIbHOM COEIMHEHHH PE3UCTOPOB.

IIpuGopsl 1 06opyaoBanme:

1. HaGop My1bTUMETPOB B Ka4€CTBE aMIIEPMETPaA U BOJIBTMETPA

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

4. CoequHuUTENbHBIC TPOBO/A.

I. TlociaenoBarenbHOE COeTUHEHUE PE3UCTOPOB
1. O0mme cBegeHus
Ecau pesuctopel wiam mro0ble JApyrue Harpy3kd COEAMHEHBI IOCJIEeI0BaTEIbHO
(puc.1), Mo HUM MNPOXOJUT OJAMH M TOT K€ TOK. BennunHa TOKa ompeaessieTcs
npuiokeHHbIM HanpsbkeHueM U u cymmapHbiM conpotuBiiearneM XR: I=U/ZR , rxe
ZR=R1+R2+R3.

1 R1 R2 R3
+0 C —_ 1 ]
UR1 UR2 UR3
U =uU
O
Puc.1

Ha xaxaplil OTAENBbHBIM PE3UCTOP MPU 3TOM MNPUXOJUTCA HEKOTOPOE HACTUYHOE
HanpsbkeHre. CyMma 4YacTUYHBIX HAINpsSOKEHUM paBHA MOJHOMY MPUIIOKEHHOMY
Hanpspkennto: I'R; + I'R; + I'R; = U

2. IIpakTnyeckas 4yacTb
3aganue
W3mepsisi TOKM W HanpsDKeHUs, yOeauTech, YTO TOK OJMHAKOB B JIIO0OM TOYKe
MOCJIEIOBATEIbHOM LIEMH W YTO CyMMa YaCTHUYHBIX HANpPSOKEHUU paBHA HANpPSHKEHHUIO,
IIPUIIOKEHHOMY KO BCEH LIEIIU.

ITopsiioK BBINMOJIHEHUS PadOTHI
° Cobepute menb corjgacHo cxeme (puc.2), TOOYEpPEeaHO BKJIKOYAs aMIIEPMETP
(MmynpTUMeETp) Mexy Toukamu paspsiBa A — B, C— D, E — F u G — H, u3mepbte TOKH
BJIOJIb BCEU ITOCIE€I0BATEILHOM IIEIIH.
e 3areM U3MEphTE YACTUYHBIC HANPsOKCHUS (MageHUs] HAIPSDKEHHS) MEXIy TOUYKaMU
B-C,D-E,F -G, a takke 1ojHOe HanpsbkeHUe 1enu Mexay toukamu B — G. Bee
M3MEPEHHBIC BEJTMYMHBI 3aHECUTE B Ta0. 1.

21



O
O

Puc.?
Tabanuya 1
Tok, MA IManenus nHanpsixenus, B Hoanoe
HanpsikeHue, B
Touku nenn Touku nenn Touku nenu
A-B | C-D | E-F H-G B-C D-E F-G B-G

BrniBona:

KonTpoJbHbIii Bonpoc:
KakoBbl najieHHsI HANPSIKEHUS 110 OTHOIIEHUIO K CONPOTUBICHUSM
COOTBETCTBYIOIIHUX PE3UCTOPOB?

II. TIlapasiesibHOE COeAMHEHUE PE3UCTOPOB
1. O0mme cBegeHns
Ecnu pe3uctopsl unu ro0bie Jpyrue Harpy3Ku COeUHEHBI mapauienbHo (puc.3), Bce
oHM HaxoxATcs moJ oauHakoBbIM HanpsbkeHUueM: U = Ugy = Ugrz = Ugs

+ ZI * L 2
Y14 Yio ¢|3
u R1[]¢ R2[]¢ R3[]$
UR1 UR2 UR3
Puc.3

B ka0l BeTBU 11lenu NpoTeKaeT cBoM ToK. CymMMa BCeX TOKOB BETBEU paBHA TOKY
Ha HEPa3BETBIEHHOM yuacTke anekrtpudyeckor uenu: Xl =1+ 1, + Is.

BennuuHa TOka BETBU 3aBUCUT OT MPHIOKEHHOTO HANIPSKEHUSI U COTIPOTUBIICHUS
JTaHHOU BETBU:

I]=U/R1; Iz=U/R2; I;=U/Rs.
TOK B HEpA3BETBIECHHOW YaCTW LEHU 3aBUCUT OT MPHUIIOKECHHOI'O HAIPSKEHUS U

obmero conporunenns nenu: I =U/R.

JI1st BBIYMCIICHUST OOIIIET0 COMPOTURIICHUS LTI CIIYKHUT hopMya:

R=1/1/R; + 1/R;+ 1/R3).
JIns uenu ¢ AByMs NapajjieIbHO COCIMHEHHBIMU PE3UCTOPAMU:
R= R1 Rz/ ( R1 + Rz).
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3agaHue

W3mepsisi HanpsKEHUsT U TOKHM, yOeIWTech, YTO HANpsKEHHWE, MPHUKIAIbIBAEMOE K
KOKJIOMY PE3HCTOPY, OJMHAKOBO M 4YTO CyMMa TOKOB BETBEH paBHA
HEPAa3BETBIEHHOM y4acTKE LECIIH.

IHopsinok BeIMoIHEHUS PA0OTHI.
o Co0epure 1eMb COMIACHO cXxeme (puc.4) U MOAaNTe MOCTOSIHHOE HAIPSKEHUE

15 B Ha ee Bxoz.
e [loouepeaHo BKIrOYAst MyJbTUMETP B pa3pbIBbl Mexay Toukamu A - B, C-D, E - F,

G-Hu L - K, usMepbTe TOKM B COOTBETCTBYIOIIIUX BETBSIX.
e 3areM U3MepbTe HanpsHKeHUs Ha pe3uctopax Ri, Ry, u R;(Mexny toukamu D - K|

2. IlpakTyeckas 4yacTtb

TOKY Ha

KOHTpOJILHI)Ie BOIIPOCHI:

1.

pe3ucTopoB?
2. KakoBbI TOKM BETBEH IO OTHOILLIEHHIO K CONPOTUBIICHUSIM dTUX BETBEU?

23

F-K H-K).
e 3aHecuTe U3MEPEHHBIE BEJIMYMHBI B TA0J.2.
+ 2l
N Ny PN -
| AT B I I 12 13
c O E C G
U= 10B D O F H
R1 Ro R3
100 Om 220 Om 470 Om
XL K
Puc. 4
Tabnuua 2
Hanpsxkenus, B Toxu BerBeii, MA | IloJIHBII TOK LU,
MA
Touku u3mMepeHus Touku uzmepenus Touku uzMepeHus
D-K F - K (Ugr2) H-K C-D| E-F | G-H A-B L-K
(Ur1) (Urs)
BruiBoa:

KakoBo momHOE COIIPOTUBJICHUC 1TCIIKM C TMapaJuICJIbHBIM COCAHMHCHUCM



JlabopaTopHasi padora Ne2
Omnpenenenue norepu Hanpsizkenus B nposoaax u KIIJI 1uauu 3s1ekTponepenaun

Heab: HayuuThCs onpeaesaTh KO3PGUIIMEHT MOJIE3HOTO JEUCTBUS AIEKTPUUECKOM
LETH.

IIpuGopsl n 06opyaoBaHMe:

1. Habop MybTUMETPOB B KAUECTBE aMIIEpMETpa U BOJIbTMETPA

2. Hab6op pesuctopos (conpotuBienuit): Ry =22 Om, R, =22 Om, R; =150 Om

3. Uctounuk Hanpstkenus: U =15 B

4. HaGop coeIMHUTENBHBIX POBOIOB.

1. O0mmue cBeneHus
OTtHouieHue omoasaemoii (661xX00HOI) MOIHOCTU (WJIM SHEPIUHU) K MOIIHOCTU (WM
DHEPTUN) HO0B00UMOIL (6X00HOI) CTh Mepa KadecTBa Iporiecca mpeoOpa3oBaHus. ITO
OTHOULIEHUE, HA3BIBAEMOE KOIPPuyuenmom noyie3nozo oencmeus, onpeeisieTcs Tak:
n= Perix/ Pax; N = Waeix / Wax.
[TockonbKy BBIXOJHAs MOITHOCTH (PHEPTrHUs) W3-3a MOTEPh MEHBIIE, YeM BXOJIHAS,
kod(pbunment nonesnoro aercreus (KIIJ[) Bcerna mensine 1.

2. IIpakTn4yeckasi 4acThb
3ananue
Omnpenenute KIIJI nmpocToit pe3uctuBHOM 1enu (puc.l) myrem u3MepeHus Toka u
HaIpPsKEHUSL.

+ 1 3
s _ -~ —
[ L L. T T
R1
22 Om
™ U | Ry
' = 12 ! i ]
(:_ f"l | Us1es | ! 34 150 Om
1 '
IS 'S [ ] e
WS S | T
- 2 R2 4
--------------------------------------- 22 Om L
Pex PBbIX
Puc. 1

ITopsiioK BHINOJIHEHUS PAadOTHI
e (CobOepure uens corinacHo cxeme (puc.l). Pesucropsl Ry 1 R, umMuTupytoT notepu B
JIMHUU 3JIEKTpOIepeIaduu.
e MomHocTh Ppx, MOABOAUMYIO K BXOJHBIM 3aKUMaM JIMHUU 1 — 2, 1 MOIIHOCTH Pgpix,
OTBOJMMYIO OT BBIXOJHBIX 3aXUMOB 3 — 4, cieayeT HaWTH, HU3MEpsia TOK W
HanpsiKEHUE.

e [lo m3MepeHHBIM BEIMYMHAM TOKA M HAMPSHKEHUS HAWIUTE MOIIMHOCTH, WCTIOJIB3YS
dbopmyny P = U -1, a 3arem onpenenute KI1/] mo popmye:
n= Perix/ Pax.
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MomHoCTh, TOABOAMMAS K JINHUU KoadummenT moneznoro aeicTeus

= N = Peuix / Pex=

MoIIHOCTh, OTBOJAMMAs OT JIUHUH Koaddunment nonesnoro nericteus B %o
I=
U= N = (Peeix/ Ppx) -100% =
Perix=U-1=

BrniBona:

KoHTpoJsbHBIE BONIPOCHI:

1. Mexanuyeckass MOIIIHOCTb 3JIEKTPOJIBUTATEINS IOCTOSIHHOTO ToKa 8,5 KBT npu
Hanpsbkennn 220 B, KITZ 85%. Onpenenure 31€KTpUUECKYO0 MOLITHOCTD U TOK
JBUTATEJIS.

2. DnekTpuueckas 1edb MOIHOCThIO 5 KBT npu Hanpsikenun 220 B noakntoueHa K

reHeparopy ¢ BHyTpeHHUM conpoTtuiieHueM 0,22 Om. Onpenenure 3/C u KII/]
reHeparopa.
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JlabopaTopHasi padora Ne3
HcciienoBanue menu nepeMeHHOro TOKa ¢ MocJjieI0BaTeJIbHbIM COeIMHEHHEM
pe3ucTOpa U KOHJAEeHCcATopa

Hean: uccienoBarsh pabOTy JIEKTPUUECKOMN 1IETTH MEPEMEHHOTO (CHUHYCOUIATBLHOTO)
TOKa C EMKOCTBIO.

IIpuGops1 n 06opyaoBaHMe:

1. IcTOYHMK TIEpEMEHHOT0 TOKa OT 0JI0Ka reHepaTOPOB HAIIPSKEHUN

2. Habop MyIbTHMETPOB B KaueCTBE aMIiepMeTpa U BOJIbLTMETpa

3. Kongencaropsl: Ci= 1Mx®, C,=0,22 mx®d, C;=0,47 mxD

4. Habop coeTMHUTEIbHBIX ITPOBOJIOB.

1. O0mmue cBegeHus
Korma k KoHAEHCATOpY NPWIOKEHO CHHYCOUJAIbHOE  HANpsKEHUE, OH
MEPUOANYECKU 3apshKaeTCsl U pa3psixkaercs. BBUIy nepeMeHHOro xapakrepa HalpsKeHUs
MEePUOANYECKA MEHSETCS TaKKe MOJIIPHOCTD 3apsifa KOHAeHcaTopa. TOK B KOHJEHCATOPE
ic JocTUraeT CBOEro aMIUIUTYAHOTO 3HAUYCHMS KaXKIbIM pa3, KOT/a HaNpssKeHUE Uc Ha
HEM MPOXOJUT uepe3 HyJb (puc. 1). Takum oOpa3om, TOK ic ornepexaeT HanpsHKEHUE Uc Ha
90°. ®a30BbIi cABUI: W, - i = -90°.

uc A

Uc
il - ic

AN

Puc.1
PeakTnBHOE CONPOTHBIIEHHE KOHAEHCATOPA

KonnencaTop B 1€ CHHYCOMAAIBHOTO TOKa OKa3bIBA€T TOKOOTPAHWYUBAIOIINNA
3¢ (deKT, KOTOphIN BBI3BAH BCTPEUYHBIM JCHCTBMEM HAMNPSIKEHUS NPU U3MEHEHHH 3HaKa
3apsga. OTOT TOKOOTpaHWUMBAIOUMN A(M(EKT TPUHATO BBIPAXKATH KaK eMKOCHIHOE
peakmugnoe conpomugienue Xc. BennunHa eMKOCTHOTO CONMPOTHUBICHUA Xc 3aBUCHUT
OT BEJIIMYUHBl EMKOCTH KOHAEHCATOpa, W YacTOThl MPHUIOKEHHOTO HaNpPSKEHUS
MEPEeMEHHOT0 TOoKa. B cirydae cunycoumaapHoro HanpspkeHus nmeem: Xc = 1/(0C) =1/
(2nfC), rae: Xc - peakTUBHOE €MKOCTHOE conpoTuBieHue, C - eMKOCTh KOHJIEHCAaTOpa, M
= 27f - yriioBas 4acToTa CHHYCOMIAJIbHOTO HAIIPSDKEHUS (TOKA).

Korpaa u3BecTHbI 1€HCTBYIONINE 3HAUEHHS TOKA B KOHACHCATOPE U MaICHUS
HaIpPsKEHMS] HA HEM OT 3TOr0 TOKA, PEAKTUBHOE EMKOCTHOE COIPOTUBIIEHHE MOKHO
BbIUnCIUTH 10 3aKOHY OMa: Xc¢ = Ucem/Icm » Xe = Uc/Ic.

EMKOCTHOMY CONPOTUBIIEHHUIO YaCTO MPUCBAUBAIOT 3HAK «-» B OTJIMUUE OT
WHyKTUBHOTO COMTPOTHUBJIEHUS, KOTOPOMY MPUMUCHIBAIOT 3HAK «1).

2. IlpakTHyeckas 4acThb
3ananue
[TocTpoiiTe Tpaduk 3aBUCUMOCTH EMKOCTHOTO CONPOTHUBJICHUS OT YaCTOTHI
nepeMeHHoro Toka. Jljig  3TOro  ompeaenuTe  COOTBETCTBYIOIIME  PEAKTHUBHBIC
conpotuBieHus no opmynam: Xc = 1/2nfC) u Xc= Uc/Ic.
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Iopsinok BeIMOJIHEeHNUsI padOThI
CobepuTe 1ensb mno cxeme (puc. 2).
CormnacHo cxeme (puc.2), ycTaHOBUTE cuHycouaanbHoe Hanpsikenue U = 5B u
f = 1kI'11 Ha BBIXOJE pETYIUPYyEMOT0 HCTOYHUKA, 3aT€M MMPUCOCTUHUTE UCTOYHHK K
BXOJHBIM 3aKUMaM IIEIH.
N3mepbTe AeHCTBYIONIME 3HAUCHUS HAMIPSKEHUS M CHJIBI TOKA MPU YKa3aHHBIX
yacToTax nepemenHoro toka (1 xI'i, 0,8 k', 0,6xl'1, 0,4 xI'1).
[ToBTOpUTE ONBIT C KOHAEHCAaTOpaMu eMKOCThI0 C,=0,47 MK® u C5=0,22 M.
Bbluncnute peakTUBHBIE EMKOCTHBIE COTIPOTUBIICHUS IO (POpMYJIaMm:
Xc=U2nfC), Xc=Uc/Ic. CpaBHHTE pe3yIbTaThl.

Puc. 2
e Pe3ynbTaTbl U3MEPEHUN U BbIYUCNEHUI 3aHECUTE B TabauLy.
f, k' 1 0,8 0,6 0,4
U,B 1,0 Mk®
U,B 0,47 Mmx®
U,B 0,22 Mk®D
ILLA 1,0 Mk®
ILLA 0,47 Mmx®
LA 0,22 Mk®
XC = 1,0 MKD
U/L, Om 0,47 MKD
0,22 Mx®
Xc= 1,0 Mx®
1/(®@C),Om | 0,47 Mx®
0,22 Mx®

o [lepenecute BenuuuHbl Xc Ha Tpaduk (puc.3.) A NOCTPOCHUs KpUBOil Xc=

f(f).
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(0]
I{MXC

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
BrniBoa:

KoHTpoJibHBIE BONIPOCHI:

1. Kak u3MEHHUTCSI EMKOCTHOE COINPOTUBJIEHUE MPU YBEJIMYEHUH YaCTOTHI B 2 pasa,
€CJIM OCTAJIbHBIE TAPaMETPbl HE MEHSIOTCS?

2. Kak u3MeHHUTCA eMKOCTHOE CONIPOTUBIICHUE MPU YMEHBIIEHUU €MKOCTH B 3 pasa,
€CJIM OCTAJIbHBIE TApaMETPbl HE MEHSIIOTCS?
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JlabGopaTopHnasi padora Ne4
HcciienoBanue 1enu nepeMeHHOro TOKa ¢ Napa/uieJibHbIM COeINHEHNEeM KATYIIKH
HHJAYKTHUBHOCTH U KOHJEHCATOpA

Henanb: uccienoBatk padbOTy 3JIEKTPUUYECKOMN LIENU IPU PE30HAHCE TOKOB.
IIpuGopsl n 06opyaoBaHMe:

1. cTOYHMK IEPEMEHHOT0 TOKa OT 0JI0Ka reHepaTOPOB HANPSKEHUIN

2. HaGop MyIbTUMETPOB B KaUECTBE aMIIEPMETPOB U BOJIBTMETPA

3. Karymika uaayktuBHoctu: w= 300 BUTKOB

4. Konnpencarop: C= 1Mx®

5. Habop coenMHUTENbHBIX TPOBOJIOB.

1. O0mue cBeneHus
B mnapamnenbHOM pe30HaHCHOM KOHType (puc.l,a) akThBHasE HTPOBOJUMOCTH HE
3aBUCAT OT 4YacCTOThl, a WHAYKTUBHAs, €MKOCTHas M PpEAKTUBHAsA NPOBOJUMOCTH
WU3MEHSIOTCSA B COOTBETCTBUU CO CIEAYIOINUMHU BbipaxkeHusMu:  Br=1/oL; B~=0C; B
=By - Bc.

Puc.1
[TonHass mPOBOAMMOCTh, Kak CJIEAYeT W3 TPEyrojibHUKa IpoBoaumocTeit (pucl,0):
Y=\(G*+B?).
Bun 5Tux 3aBUCHMOCTEH OT YaCTOTHI IPEJICTABIICH Ha pHC.2a.
ITpu pe3oHaHCHOI YacToTe =1/ N(LC): Bi=Bc= \/(C/L)=1/p
DOTa  MpPOBOAUMOCTH  HA3bIBACTCS  XAPAKMEPUCMUYUECKOU  NPOBOOUMOCHIbIO
pe30HaHCHOrO KOHTypa. Benuuuna Q= pG Ha3bpIBaeTCs 000pOmMHOCHbIO KOHMYPA.
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HpI/I U3MCHCHHHU 4YaCTOTbl MW HCU3MCHHOM IIPHUJIOKCHHOM HAIIPSAKCHHUHN TOKHU

A

a) B, (o), 1, () Y (), ()

G(®) , Ig(®)

o \ @©q

Bo(w) , -le(w) B(w), I o(®)

Y:

90|

y¢

-90°

MU3MEHSIOTCS IMPONOPLUUMOHAIBHO cOOTBETCTBYIOMM IpoBoaumocTaMm: I=UY; Ii=UBy;
IC=UBC; I.=UB.

[Ipu pe3oHaHCHOM YacToTe M=) TOK I, MOTpeOnsieMbIii OT HICTOYHHUKA, UMEET
MUHHMYM U PaBEH TOKY B aKTUBHOM COINPOTHUBIICHUH [z, @ TOK Ha pEAKTUBHOM y4acTKe
uenu I ¢ paBeH Hyno (cM. puc.2,a). PeanbHble KpUBBIE MOTYT HECKOJIBKO OTJIMYATHCS OT
PAaCCMOTPEHHBIX UICAIBHBIX, TAK KaK 3/IeCh HE YUYUTHIBAJIOCh aKTUBHOE COITPOTUBIICHUE
KaTYIIKH.

VYron casura das (puc.2,0) U3MEHAETCS B COOTBETCTBUU C BEIPAXKCHUEM:
o=arctg[(10o/L-0C)/G].

Ha puc.26 nmoctpoeHsl Takke 3aBUCUMOCTH OT YaCTOTHI MTOJTHOTO Z U PEaKTUBHOTO X
compoTuBIeHui. B 06mem ciyuae: Z=1/Y=1/N(G*+B?); X=B (G*+B?).

IIpu pe3oHaHCe MOJHOE CONPOTUBICHUE NPUHUMAET MAKCUMAaJbHOE 3HAYEHHE, a
pEaKTUBHOE 0OPAIAETCs B HOJIb.

2. IIpakTyeckasi 4acThb
3aganue
CHUMUTE YaCTOTHBIE XapaKTEPUCTUKH MapaJJIEIbHOIO PE30HAHCHOTO KOHTYpa.
ITopsi1oK BBINOJIHEHUS PadOTHI
e (Cobepute 1ens corjacHo cxeme (puc.3), BKIIOYHUB B HEE U3MEPUTENbHbIE MPUOOPHI
B COOTBETCTBYIOIIME THE31A.
e [llomaiiTe Ha cxemMy CHHYCOMJAIbHOE HAMNpPsDKEHUE OT TEeHepaTopa HampsiKEHUM
cnenuanbHoi popmsl U =5 B, £=(0,2-2) kL.

30



| O\

o—(A1) mA?y |
L
0
~U=5B (V '
f=0,2...1 KL 300 !
BUTKOB) ) !

1M|<<D

(o, L
Puc.3

e l3menss yactory ot 0,2 no 1k, 3anummmTe B TaOIUIly MOKa3aHUsl MPUOOPOB.
e PaccuuTaiiTe 1o Noka3aHusIM MYyJbTUMETPOB UHIYKTUBHOE CONMPOTUBICHUE KATYIIKH;
€MKOCTHOE COITPOTHUBIICHHE KOHJIEHCATOPA; IOJHOE CONPOTUBIIECHUE LIEH:
X =U/M; Xc=U/le; Z=U/N
e Ilocrpoiite rpaduky YaCTOTHBIX XapaKTEPUCTUK (MCIIONIb3YITE pUCYHKU 4 U 5).

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

0,2

0,3

0,4

0,5

0,6

0,7

0,8

0,9

1
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Om I I

2000

1500

1000

500

-500

-1000

-1500

-2000

-2500

Puc. 4

MA
LIl

35

30

25

20

15

10

o1 0,2 03 04 05 06 0,7 08 09 «ly
Puc.5

BriBoOn:
KoHTpoJibHBIE BONIPOCHI:

1. HazoBute yciioBHs pe30HaHCA TOKOB.
2. HazoBute ycnoBus pe30HaHCA HANPSKECHUM.
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JlabGopaTopHasi padora NeS
HccaenoBanue Tpex¢a3Hoi Henu Npu coeJMHEHUH IPUEMHUKOB YHEPTUH «3Be3/10i»

Heanb: uccienoBanue pacnpeeeHus: TOKOB U HAPSKEHUH B TpeX(Pa3HbIX LEMsIX
MIPU COETMHEHUU TPUEMHUKOB SHEPTUH «3BE30M».

IIpuGops1 n 06opyaoBaHKE.

1. Ucrounuk 3-x¢a3HOro TOKa OT TeHepaTopa HaIPSKEHUN

2. Habop MynbTHUMETPOB B Kau€CTBE BOJITMETPOB U aAMIIEPMETPOB

3. Pesucropsl Ri1=1kOwm - 3mit., R,=470 Om, R3=330 Om

4. Habop coeIMHUTENBHBIX POBOJIOB.

1. O0mue cBeneHus
Ecnu Harpy3ku (IpUEMHUKH) COCIMHEHBI B Tpex(a3HYyIO IEMb 10 CXEME «3BE3a»
(puc.1), TO K CONMPOTHBIICHUSM HArpy3KH MPHUIIOKEHBI (Da3Hble HampspkeHus. JImHelHbIe
IJA IJB [JC
TOKU paBHBI (ha3HBIM U ONPEACISIFOTCS 10 3akoHy Oma: I, = FA; Iy = R—B; le=—=,

a TOK B HEUTPAJIM pABEH BEKTOPHOU CyMMe 3TUX TOKOB: In =14 + I+ Lc.

\ A X
% -
1 N Iy
%\ Rc RE
~ Bl )
’ C I
Puc.1

IIpn cummeTpuunbix HanpsKeHUsX Ua, Up, Uc 1 OTMHAKOBBIX CONPOTHUBIICHUAX
Ra= Rg = Rc = R 1oKku 4, I, Ic Takxe cummerpuusbsl U ux BeKTopHast cymma (In) paBHa
nymo. Torma Iy =1 =Us/R; In=0.

Ecnu xe conpoTtuBnenus (a3 Harpy3Ku HEOAMHAKOBBI, TO Y€PE3 HYJIEBOM MPOBOJ
MpoTeKaeT HEKOTOPbIH TOK In # 0. DTO MosSCHAETCS Ha BEKTOPHBIX IUarpaMMax (puc.2).

a) CUMMeTPUYHas Harpyska 6) HeECUMMETPUYHAs Harpyska
A
0 .
A £~ Ig .
Ia \““-A [ T
. A
UA d;” :’
- ;
’,/I S
7 e ‘
| 'y /
lr\ s
UC |C |C }//
a
Ug s 7
r“ ‘1 -~ i A IN “’ lB A
c B In=10
Puc.?

MormHoCTh TpEX(ha3HOI HArpy3KH CKIIAJIBIBAETCS U3 MOITHOCTEH (a3:
ZP=PA+PB+Pc.

Korpaa Harpyska cumMmMmeTrpuyHasi ¥ uucto pe3uctuBHas, uMeeM ZP =3 Py =3Uos - lo.

[Ipu cMenianHoOM (aKTUBHO-UHIYKTUBHOM WJIM aKTUBHO-EMKOCTHOW) Harpy3Ke:
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AxtuBHasg MolHOCTh: XP =3 ‘Ug lo- cosQ = \3 - Us- Iy COSQ.
PeaktuBHas MomHocTh: £Q =3 ‘Uo lo - sing = \3 -Us- In- sin@.
Iomuas mommocts: 28 =3 Ugplo=V3 -Us- I1.

2. IIpakTnyeckasi 4acTb.
3ananue
JUis  TpexdazHOW ULenu ¢ COSAMHEHHEM «3B€3/1a» IMpPU CUMMETPUYHOM U
HECUMMETPUYHOM Harpy3kax H3MEphTE€ C IOMOIIBI0 MYJbTUMETpAa  JICHMCTBYIOIIHE
3HaueHus TOKoB I u In, a Takxke HanpsbkeHudt Uy U Ue, Berunciute MOIHOCTH Po 11 ZPo,
MPOCTPONUTE BEKTOPHBIE THArPAMMBI.
IHopsinok BeINoIHEHHsI padOThI
e Cobepure 1ienb ¢ cummeTpudHoi Harpy3koi (Ra = Rg=R¢ = 1 kOM) coriacHo
cxeme (puc.3).

G B UAB+ +UCA
3"' C UBC* ‘-

le ls I}
Jf N

Rc Re R, D

Uc| Ug| Ua
vy
Puc.3

e lI3MepnTe aAeHCTByIONIME 3HAYEHUS HANPSDKEHUH M TOKOB COIMNIAaCHO TabOi.l wu
BBIYMCIIUTE MOIIIHOCTH.

e  [loBTrOpUTE N3MEPEHUS U BBIYUCIICHUS 11 HECUMMETPUYHON HArpy3KH
(Ra = 1xkOM, Rg =470 Om, Rc =330 Om).

e [locTpoiiTe BEKTOpHBIE AUArPAMMBI HANIPSIKEHUN U TOKOB.

Tabnuua 1
CxeMa «3Be3ga» Harpysxa Harpysia
CHUMMETpUYHAs HECUMMETpUYHas

Jluneiinbie u pa3Hble Ia
TOKH, TOK HEUTpanu, A Is
Ic

In
JIuneiinbie Uas
HanpsokeHus, B Usc
UCA

@da3HbIC HANPSIKCHUS, Ua
B Us

Uc

®da3HbIe MOLIHOCTH, BT Pa
Ps

Pc

OOmas MomHOCTh, BT >P
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BriBoa:

KoHTposbHBIE BONIPOCHI:

1. KakoBo ¢a3HOe HalpsKEeHUE NpU COEAMHEHUN MPUEMHHUKOB JIEKTPOIHEPTUHU 11O
CXEME «3B€3/1a», €CIM JINHEMHOE HanpskeHue 220 B?

2. KaxoB NMHEWHBIN TOK NP COEANHEHUHN NPUEMHUKOB JJIEKTPOIHEPTUH 10 CXEME
«TPEYTOJIbHUKY, €cl (a3HbIi TOK 5 A?
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JlabGopaTopHasi padoTa Ne6
HUcnbiTanue onnogasHoro rpancpopmaropa

I. OmnbIT X0/10CTOrO X012
Heab: rccnenoBanre 3aBUCHMOCTH TOKa XOJIOCTOTO X013, MOIIHOCTH TPU XOJIOCTOM
X0J1e ¥ K03 (HUIIEHTa MOIITHOCTU OT HAIPSHKEHUS.
IIepeyens annapartypsbi:
1. Perynupyemsiit aBToTpanchopmarop (Al)
2. Tpéxdaznas tpanchopmaropHas rpyrrma (A2)
3. bsok mynsTumeTpoB (P1)
4. Wzmepurens momHoctei (P2).

JieKTpUUYeCKasi cXeMa coeIMHeHui

L3

BO Sy |

L . s L . amy
Pl A2 Al

)
L

ABtoTpanchopmarop Al HCIONB3yeTCS B KAueCTBE PETYJIMPYEMOTO HCTOYHHKA
CUHYCOUJABHOTO HAMPSKEHUS MPOMBIIIUICHHOW YaCTOTHI.

Onun u3 onHodaszHbIx TpaHchHOpMATOPOB Tpex(dazHoil TpaHCPHOPMATOPHOU TPYIIIIHI
A2 ABIISIETCS UCTIBITYEMBIM.

C mnomomipio MyIbTUMETPOB Oioka Pl KOHTponupyloTCSs TOK W HampspKeHUe
MIEPBUYHON OOMOTKH HCTIBITYEMOT0 TpaHchopMaTopa.

C momomipio n3meputeniss P2 KOHTPOIMPYIOTCS aKTHUBHAS U PEAKTHBHAS MOITHOCTH,
NOTPEOISIEMBIE UCTIBITYEMBIM TPAHC(HOPMATOPOM.

IHopsinok BeINOTHEHHS PA0OTHI.

Y6equrech, 4TO YCTPOMCTBA, HCMOJB3yeMbI€ B OJKCIIEPUMEHTE, OTKJIIOUEHBI OT CETH
3JIEKTPOITUTAHMUSL.

CoenuHuTe THE3/Aa 3allMTHOrO 3a3emyieHus "®" yCTpPOMCTB, UCIHOJb3yEMBIX B
skcrnepumente, ¢ THe3noM "PE" aBroTpancdopmaropa Al.

CoeauHuTEe SJIEKTPUYECKUM IIHYPOM MPUOOPHYIO BUIKY JJieKTponuTanus «220By»
aBroTpancpopmaropa Al c po3eTkod ogHO(A3HON TPEXMPOBOIHOM IIIEKTPUUECKOU
CeTU NMUTaHUS HanpsbkeHnem 220B.

CoenuHuTe anmnaparypy B COOTBETCTBUU C JEKTPUUECKON CXEMOW COeTMHEHMI.

n.n
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[ToBepHuTE pEryIMpPOBOYHYIO PYKOSITKY aBTOTpaHchopmaTopa Al B KpaiiHee MPOTUB
YaCOBOU CTPEIKH MOJIOKECHUE.

Bxmrouute Boiktouatenu «CEThy 6510koB, 3a71eiCTBOBaHHBIX B 9KCIIEPUMEHTE.

AKTUBU3HPYHTE MYyJbTUMETPHI O10Ka P1, 3aieiicTBOBaHHBIE B 3KCIIEPUMEHTE.

Bpamias perynupoBOUYHYIO pYKOSITKY aBTOTpaHchopmaropa Al, U3BMEHSHTE HalpsKEeHUE
U; Ha BbIBOJIaX NMEPBUYHON OOMOTKH MCHBITYEMOr0 0IHO(Aa3HOr0 TpaHcpopMaropa B

muanasone 0...240B u 3aHocuTe nokazanus npuOOpoB B Taduiry 1.
Tabnmua 1

U, B
I, A
P 10 Br
U0,B
K
€Oos @
Otxirrounte BoIKMouaren « CEThy 0110koB, 3a/1eHCTBOBAHHBIX B SKCIICPHUMEHTE.
Hcnone3yss panHble TaOnumbl 1, Bbrumcnute kodp@uuueHt TpaHchopmanuu u
KO3(PPUIIUEHT MOIIIHOCTH
K= Ul/ Uzo, COS (o= P 10/ (U1 | 10)
Wcnonw3yst nanubie Tabnuipl 1 moctpoiTe xapaktepucTuku xosioctoro xona I e=f(U,),
P0=f(U:), cos@o=f(U,) onqnodaznoro tpanchopmaropa.

BriBOA:

II. OnbIT KOPOTKOIrO 3aMbIKAHUSA
Heab: uccnenoBanue padoThl TpaHcHoOpMaTOpa B peKUME KOPOTKOTO 3aMbIKAHUSI.
IIepeuenpb annaparypsbi:
1. Perymupyemsriit aBToTpanchopmatop (Al)
Tpéxdasznas Tpancpopmaropnas rpynna (A2)
Peoctat (A13)
bnokx myneTumetpoB (P1)
N3mepurens montHocTel (P2).

kv

JJieKTpUUYeCKasi CXeMa CoeINHeHU
Il

[l
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IHopsok BeINOJHEHUsI padOThI

Ybenurech, UTO YCTPONCTBA, HCIONb3yeMbIE B HKCIEPUMEHTE, OTKIIOUEHBI OT CETH
JJIEKTPONIUTAHMS.

CoenuHuTe THE34a 3alMTHOTO 3a3eMJIEHMS "®" yCTpPOMCTB, HCHOJb3yEMBIX B
sKcniepuMenTte, ¢ THe3goM "PE" aBrorpanchopmartopa Al.

CoeauHuTe SJIEKTPUYECKUM IIHYPOM MPUOOPHYIO BUIKY JJIeKTponuTanus «220B»
aBroTpancpopmaropa Al ¢ po3eTkod ogHO(GA3HONW TPEXNMPOBOIHON 3JICKTPUUYECKON
ceTu nuTaHus HanpsbkeHuem 220B.

CoeaunuTte annaparypy B COOTBETCTBUU C DJIEKTPUUECKON CXEMOU COEAMHEHUN.

[ToBepHUTE pETyIMPOBOYHYIO PYKOSITKY aBTOTpaHchopmaTopa Al B KpaiiHee NPOTUB
YaCOBOM CTPEJIKHU IOJIOKECHHE.

B Ttpexdaznoit TpanchopmaropHoi rpymme A2 mepekIrodyaTesieM YCTAaHOBHUTE JKellaeMOoe
HOMHHAJIPHOE BTOPUYHOE HaNpsDKeHHe TpanchopmaTopa, Hanpumep, 127B.

YcranoBuTe cymmapHoe conpoTuBieHue peoctata Al3 paBHbiM, Hanpumep, 100 Om.

Bxmrouute Boikitouatenu «CEThy 6510koB, 3a71eiCTBOBaHHBIX B AKCIIEPUMEHTE.

AKTUBU3HPYHTE MYyJbTUMETPHI O10Ka P1, 3aieiicTBOBaHHBIE B 3KCIIEPUMEHTE.

MemieHHO Bpallas peryjiupoBOYHYIO PYKOSITKY aBToTpaHcpopmaTopa Al mo ydacoBoi
CTpeJIKe, YBEIWYMBAWTE TOK MEPBUYHOM OOMOTKM HCHBITYEMOI0 OAHO(]A3HOTO
TpaHchopMaTopa U 3aHOCHUTE MOKa3aHUsi TPUOOPOB B TAOIUILY 2.

n_n

Tabnuua 2

U, B

L, A

Puc, Br

COS Px

OtxirounTte Boikouaresn « CEThy 6510koB, 3a/1eliCTBOBAHHBIX B SKCIIEPUMEHTE.
Wcnonw3yst nanHbie TaOIUIIBI 2, BRBIYUCIUTE KOIDDHUITUEHT MOIITHOCTH 110 hopmyJie
cos =P 1/ Uy I 1k
Hcnonw3yst naHHbIe TaOIUIIBI 2 TOCTPONTE XapaKTePUCTUKN KOPOTKOTO 3aMbIKaHUS
I x=f(U,), P x=f(U,), cos@.=f(U,) omnodaznoro tpanchopmaropa.

BriBOA:

KoHTpoJsibHBIE BONIPOCHI:

Yro takoe TpanchopmaTop?

Kaxk ycTpoen tpanchopmartop?

Ha xakom siBJIeHMHM OCHOBaHO JeicTBUE TpaHc(opmaTopa?

Kaxk onpenenuts koaduiment tpanchopmariu?

Yrto Ha3bIBaE€TCSA OMBITOM XOJOCTOro xoaa? [[is uero oH mpoBOIUTHCS?
YTo HA3BIBAIOT KOPOTKUM 3aMbIKaHUEM ?

Kak onpenenuts motepu MOUTHOCTH B TpaHchopmaTope?

Nk
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JlabGopaTopHnasi padora Ne7
Paciminpenue npeaesoB u3MepeHUus BOJIbTMETPA U aMIlepMeTpa

esab: 03HAKOMIIEHUE C METOJAMHU PACIIUPEHUS NPEAECIOB U3MEPEHUN aMIIEPMETPA U
BOJIETMETPA.

IIpuGopsl n 06opyaoBaHMe:

1. bnok MyJIbTUMETPOB B KAUECTBE aMIIEPMETPA U BOJILTMETPA

2. AHaJIOrOBBIY BOJIBTMETP, AaHAJIOTOBBIM MUJIITUAMIIEPMETP

3. Habop pe3uctopoB

4. HaGop coeuHUTEIBbHBIX TIPOBOJIOB

5. McTOYHUK TUTAaHUS MIOCTOSTHHOTO TOKA OT 0JI0Ka FreHepaTOPOB HAIIPSKEHUM.

1. O0me cBeaeHus

I. [Ins w3MepeHuss CHIBI TOKa B DJJIEKTPUYECKUX LEIMSIX CIIY)KAT AaMIIEPMETPHI,
MUJUTAAMIIEPMETPBl 1 MHUKPOAMIIEPMETPBI PA3IWYHBIX CHUCTEM. KX BKIIOYAKOT B ILEMb
MOCJIeI0BaTEIbHO, U uYepe3 MpuOop MPOXOAUT BECh TOK, MpoTekarouui B nenu. [lpu
Pa3IUYHBIX JICKTPUUECKUX MU3MEPEHUSIX BEChbMa Ba)KHO, YTOOBI M3MEPUTEIbHBIA MPUOOP
KaK MOKHO MEHBIIE U3MEHSUI 3JIEKTPUUYECKUN PEXUM LIENH, B KOTOPYIO €ro BKIIOYAIOT.
[To sTOM MpUuUMHE aMIIEpMETp JOJKEH 00JajaTh HE3HAUYUTEIbHBIM COMPOTUBJICHUEM IO
CPaBHEHHIO C CONPOTHUBIEHUEM LienH. [[pUcOeIMHATE aMIIepMETp K MOJ0CaM UCTOYHHUKA
ToKa 0Oe3 Harpy3Kd HeNb3sl. DTO OOBSCHSAETCA TeM, YTO MO OOMOTKE aMIepMeTpa,
UMEIOIIIEeH MaJioe COMPOTHUBIICHHE, B IAHHOM CITy4ae MPOUIET OOJIBIION TOK M OHA MOXKET
neperopetb. 110 TOW ke nmpuurHe HEb3s BKIOYATh aMIEPMETP MapajulesIbHO HArpys3Ke.
Ecnu Takoét wu3MepuTenbHBI TPUOOP HYKHO MPUCIOCOOUTH [JISI  HU3MEPECHHS
3HAUYUTEIHLHOM CHJIBI TOKA — pacimpuTh Npeaenbl U3MepeHna amnepmeTpa, Ta OH CHabKaeTca LYHTOM.

IIlynm — 3TO OTHOCHTEIIBHO Majoe, HO TOYHO HM3BECTHOE | | 1
COIIPOTHBIICHHE, IPUCOEIUHIEMOE HnapaieabHO
U3MEPUTEILHOMY MexaHu3My. CxeMa BKIIOYEHHS aMIIepMETpa PAT
C IIYHTOM ITOKa3aHa Ha PUCYHKe. IIpy TakOM BKJIIOYEHHH IIYHTA R;_u U

U3 nm YacTed TOKa, MPOTEKAaloUlero B IENnu, depe3 Mpuoop
MPOXOJIUT JIMIIb OJIHA €T0 YaCTh, a UEPE3 IIYHT — OCTaJIbHbIE n-1
gacTerd. OTO MPOUCXOJUT MOTOMY, YTO CONPOTHBIICHUE IIYHTA
MEHBIIIE CONPOTHUBIIEHUS ammepMerpa n - I pa3. Yucio n
MOKa3bIBAET, BO CKOJBKO pPa3 HYXHO VYBEIUYHUTh Mpejael
U3MEpPEHUs aMIIepMEeTpa.

Takum 00pa3zom, HIYHT CIyXHUT AJIs PaclIMpEHHUs MpPeNesoB MU3MEpeHus Ipudopa.
ConpoTHBIIeHHE LITYHTA, KOTOPBIM HAJI0 IPUCOEIUHUTD MapaJlIeIbHO aMIIEPMETPY, YTOOBI
00eCreunTh TaKOE pacIIupeHHe Mpeiesia U3MEPEHUs, MOKHO OIPENIEIUTD 10 GopMmyJie:

Ra
R

m=ﬂ—1

[Toce mpucoearHEHUS NIYHTA K MPUOOPY KaxKa0e JSICHHE IIKaIbl pudopa Oyaer
COOTBETCTBOBAThH BEJIMYUHE, B 1 pa3 OOJIbIIIEH, YeM yKa3aHa Ha HEll.

. Jlis u3MEepeHUsl HaNpsLKeHUsS CIIy»KaT BOJBTMETPBI, MHLUIMBOJBTMETPHl U
MUKPOBOJIbTMETPBl ~ PA3JIMYHBIX CHUCTEM. OTH MNPUOOPHI BKIIOYAIOT MapaJJICIBHO
Harpy3ke, a MoToMy COINPOTUBIICHHE MX JOJDKHO OBITh Kak MOXHO Oosbie. B cBsi3u ¢
9TUM YMeHBIHaeTCﬂ AO0CTOBEPHOCTb Npon3BeaeHHOIo U3SMepeHuA. ﬂ,ﬂﬂ pacwumpeHuna npenenos namepeHuna
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BO/IbTMETPa K obmoTKe N3IMePUTENbHOINO0O MeXaHU3mMma nocnegoBaTte/sibHO
conportmnsneHmne, HocAllee HasBaHne AO6aBOHHOI'O conpoTmnsBneHnA.

[Ipu Takoi cxeMe U3 n 4acTel HAIpPsLKEHUS, R 006 |
MOJIEKAIIETO U3MEPEHUI0, Ha 0OMOTKY Ipudopa

npuncoeamHAKT MHOINroomHoe

. PV1
MIPUXOUTCS JIUIITH OJTHA YaCTh, @ OCTaJIbHbIC 1-1 JacTel —
Ha 100aBOYHOE COMPOTHUBIIEHUE. DTO MPOUCXOIUT MOTOMY, U Uv
YTO 100aBOYHOE COMPOTUBIICHUE OepeTcst 00bIe R Vv

CONPOTHUBJIEHUS BOJBTMETpA B n —1 pa3, ipu
MIOCJIEIOBATENIBHOM COEAMHEHNN HANPSHKEHUE
pacrpenensiercs npornopruoHaIbHO BETUYNHE
COIIPOTHUBIICHUS.
Jlo6aBOUHOE CONPOTHUBICHHUE, KOTOPOE HAA0 NPUCOEIUHUTH IOCIEI0BATENbHO K
BOJIBTMETPY, MOKHO OTIPEeUTh 10 dhopmyne: R,= Re (n-1)
[locne mnpucoequHeHHs] K BOJBTMETPY J00aBOYHOIO COMPOTHUBICHUS KaXa0e
JieJieHre IIKalbl mpuoopa OyIeT COOTBETCTBOBAaTh BEIMYMHE, B M pa3 Oousbliei, yem
YKa3aHO Ha HEW.

2. ITopsiiOK BHINOJIHEHUS PadoOTHI.
e Colepure 1enb coraacHo cxeme (puc. 1).

- 1 =
+ O—@ ¢ -12B
128 =5 £
i o .
2
3 r gob.
@
1
R
Puc.1 Puc.2
e 3anosHHUTE TAbMMIY 1.
Tabnuya 1.
R, R., [ToBepsiemblil mpudOp O6paszuoB | Abcomtor | OTHOCUTEN
Ilena n Yucno Cuna bIN Has bHas
JeJIeHH JeJICHUH | TOKa, npuoop, | MOTPEIIH | MOTPEITHO
s, I, MA | cunaToka, | OCTb, A, CTb, Y,%
MA Iy, MA MA

e Brruncnuth aOCOMIOTHYIO IOTPENTHOCTD U MMPUBEICHHYIO OTHOCUTEIBHYIO
MOTPENTHOCTh MOKa3aHUH aHAJIOTOBOTO MpUOopa.

A=1-1,
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’Y=A/I()

e (CoOepurte 1enb coraacHo cxeme (puc. 2).
e 3anonHUTE TAONIHUILYy 2.

Tabnuua 2.
R, R [ToBepsieMblit mpudop Oo6pa3noB | Ab6comtor | OTHOCHUTEN
[lena n Yucno | Hamps bII Hasl bHast
TICJICHH JCIIEHUI | JKeHHe, | MpUOOp, | MOTpelIH | MOTrPEeIIHO
s, B U, B HamnpsbkeH | octh, A, B | cT1b, v,%
ue, U, B

e Briuncnuth aOCOMIOTHYIO OTPEUTHOCTD U MMPUBEICHHYI0 OTHOCUTEIBHYIO
MOTPEITHOCTD MMOKa3aHWI aHAJIO0roBOI0 Mpudopa.

A=U-U,
’Y=A/U0
BriBOA:

KonTposabHbie BONIPOCHI:
1. Kakum 00pa3oM BKJIHOYAIOT aMIIEPMETP U BOJIBTMETP B DJIEKTPUUECKYIO LIETIb [T

N3MCEPCHUS TOKA U HaHpH)KCHI/IH?

2. Yto takoe mryHT? J{J1 4ero u Kak OH UCIOJb3yeTCs?
3. Yro Ttakoe n06aBoyHOE conpoTHUBiIeHUE? J{J1s 4ero u Kak OHO UCIOJIb3yeTCs?
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JlaGopaTopHasi padora Ne§
N3mepenne MOIIHOCTH

Heab: HAYYUTHCA U3MEPSTH SJIEKTPUUECKYIO MOIIIHOCTh U PaboTYy.
IIpuGops1 u 06opyaoBaHMe:

1. Biiok MyIbTUMETPOB B KAUECTBE aMIIEPMETPA U BOIBTMETPA

2. HaGop pe3uctopoB

3. Bartmetp

4. HaGop coeIMHUTENbHBIX MPOBOOB

5. biok reHepaTopoB HaIPSKEHUU.

1. O0mme cBeneHus

Inekmpuyeckaa mowgnocms P ey BbIpakaeTcs 4epe3  HANpSHKEHUE U
ANEKTpUUeCKuil TOK u m3Mepsiercs B Barrax (Bt): P = U - I. Ha mpaktuke oHa 0OBIYHO
npeoOpa3yeTcsi B MEXaHUYECKYIO (B DJIEKTPUYECKUX JBUTaTeNsAX), CBETOBYIO (B JIamIax
HaKaJMBaHUsI) U TEIUIOBYIO (B DJEKTPUUECKUX HArpeBarelisix) sHepruto. B anemeHTax
ANEKTPUUYECKUX U DJEKTPOHHBIX IENei, 00JaJarolmnX OMHYECKUM cOmpoTuBieHueM R,
AJIEKTpUYECKasi HHEPrusi HeXKelaTeIbHBIM 00pa3oM IMpeodpa3yeTcs B TEIUIO, 4YTO
HA3bIBAKOT TAKIKE HOMEPAMU MOUIHOCMU: P=1*-R, P=U?/R.

Kaxnpiil 371eMEHT AIEKTPUYECKON LEMU UMEET NPEACIbHO JONYCTUMYK MOIIHOCTD,
IIPEBBILIEHUE KOTOPOM B MPOLECCE OHKCIUTyaTallud MPUBOAUT K HEAONYCTUMOMY
neperpeBy. 3aBucuMoctb 1 (U) mpu P = P,y = const umeer Buja rumnepOoisl. [lo Hei
MOYKHO JIETKO ONPEAECIUTh MAaKCUMAJIBHO JOMYCTUMbIEC BEJIMUMHBI HAITPSKEHUS U TOKA JIJIA
JTAHHOTO 3JIEMEHTA LICTH.

DIIEKTPUUYECKYIO MOIIHOCTh MOYKHO M3MEPUTh KOCBEHHO — U€pPE3 TOK W HAIMPSIKECHUE
WJIM HETIOCPEACTBEHHO — C TOMOIIBIO BATTMETPA.

2. IIpakT4yeckas 4yacTtb
3ananue
OnpenenuTe MOUTHOCTD, BBIACISIONIYIOCS B CONPOTHUBIICHUSAX HU3MEPS HANPSKEHUE
u Tok. [loctpoiite runepbonuueckue 3aBucumoctu I (U) mis oMHUecKuX pe3ucTopoB, B
KOTOPBIX MOXET OBITh paccesiHa MaKCUMaJlbHasi MOIITHOCTH 2 BT.

Ilopsinok BbINOJHEeHHsS PadOTHI
e Cobepure uenp cornacHo cxeme (puc.l) m usmepsre Toku B pesucropax 100, 220 u
330 Om npu HanpsKEHUSX, YKa3aHHBIX B Ta0I. 1.
e _'“‘\I
- {\MA ) &

i

A N 330 ]
<> U=0..14B [ v ) R{’IOODM
R 220 Om |

+

Puc.1
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e Buecure B Taoi.l
paccuntansbie 1o popmysne P=U - L.

HU3MCPCHHBIC BCIIMYHHBI

TOKOB MW 3HA4YCHHUA MOIIHOCTH,

Tabanya 1
U,B 0 2 3 4 6 8 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 [loctpoiite Ha puc.2 rpaduk 3aBucumoctu P = f (U).

P

0.8

0,4

6 8

Puc. 2

10 12

e YroObl MOCTPOUTH TUNEPOOTUUECKYIO 3aBHUCHUMOCTh JJsi 2-BaTTHOIO PE3UCTOPA,
BEJIMYMHBI TOKOB, COOTBETCTBYIOIINE HANPSXKEHUSIM (Tab1.2), clieyeT paccyuTaTh MO
¢opmyne I=P/U, roe P =2 Br.

Tabnuua 2

U,B 2

2,5

3

4

8 10

12

14

I, MA

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

BriBOn:

A

0,8

0,6

0,4

0.2
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KoHTpoJibHBbIE BONIPOCHI:

1. Kakux BEIWYMH TOK U HANPSDKEHUE CO31AI0T OTEPU MOIIHOCTH 2 BT B pe3uctope
20 Om?

2. Kakas anextpuueckas dHeprus Bbiaeisiercs B pesuctope 100 Om, ecnu k uenu
NpUKJIapIBaeTcs HanpsbkeHne 12 B B reuenne 10 gacos?

JlaGopaTopHasi pabGora Ne9
HcnbiTanne ABUraTeIsl NOCTOSIHHOTO TOKA NMAPaJljieIbHOr0 BO30YKIeHU s

Hean: onpenenenne pabounx xapakrepuctuk n = f (P»), M = f(P,), n =1 (P»);
MexaHu4eckoil xapakrepuctuku n=1f (M) aBurarens nmocTosTHHOTO TOKa C
napaieIbHbIM BO30YXKICHUEM.

IIepeyensb annmaparypsbi:

1. Tpexda3znbrit ucrounuk nmuranus (G1)

2.VIcTOYHMK MUTaHUS ABUTATENS TOCTOSHHOTO ToKa (G2)

3.Bo30yauTens cuHXxpoHHOM MauHbl (G3)

4.IlpeoOpa3zoBaTeinb yriioBbix nepemenieHuit (G5)

5.Mammmuna nepemeHHoro Toka (G6)

6.MamrHa nocTostHHOTrO Toka (M2)

7.AxtuBHas Harpy3ka (A10)

8.biok mynbTumeTpoB (P1)

9.M3mepurensb MoiHocTel (P2)

10. VYkazarenb yactoTsl BpamieHus (P3).

DIeKTpHYecKasi cXxeMa coeTHHeHUH

i G

o—

>]l=

208.1

° 208.2
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OnucaHue JIeKTPUYECKOM CXeMbl COeIUHEHHUM

Uctounuk G1 - HCTOYHUK CUHYCOUAAIBHOTO HAMIPSIKEHUSI IPOMBIIUIIEHHON YacTOTBHI.

Uctounuk nutanust G2 ABuratesis MOCTOSHHOTO TOKA UCIONB3YETCS JJIS MUTAHUS
pEryJIMPYEMbIM HaNpsKEHUEM SKOPHOM OOMOTKM M OOMOTKH BO30YXJACHUS MalIUHbI
MOCTOSTHHOTO Toka M2, paboTarolmieili B pexuMe JBUTATeNsl C TapauieIbHbIM
BO30YXKJIEHUEM.

Bo3oynurens G3  ciayXkuT I8 OUTaHUS OOMOTKM  BO30YKJACHHUS MAaIllUHBI
nepeMeHHoro Toka G6, paboTaroiiei B pexkMMe CHHXPOHHOTO TeHepaTopa.

[IpeoOpa3zoBarens  yriioBbix  mepememieHuit G5 reHepupyeT  MMITYJIbCHI,
MOCTYNAIOIINE Ha BXOJI yKa3aTelsl YaCTOThI BpalleHus: P3 a1eKkTpoMaliMHHOro arperara.

CunxpoHHbIl reHepaTop G6 nuTaeT akTUBHYIO Harpy3ky A 10, BeICTymasi B KaUeCTBE
Harpy304HOW MallvHBI.

M3meputens MomHocTed P2 ciyXuT Uil U3MEPEHUsT AaKTUBHOM MOIIHOCTH
CUHXpOHHOTO reHeparopa G6. C moMoupo MyJbTUMETPOB OJioka Pl koHTpomupyroTcs
HaIpPsHKEHUS U TOKHU.

ITopsi1oK BBINMOJIHEHUS PadOTHI

e VY0eauTech, YTO yCTPOWCTBA, UCIIOIB3YEMbIe B IKCIIEPUMEHTE, OTKJIIOUCHBI OT CETHU
AJIEKTPONUTAHMUS.

e C(Colbepure 0dJICKTPUYECKYI0 CXEMYy COCIMHCHHH TEIUIOBOM 3aIUThl  MAIIMHBI
MEPEMEHHOI0 TOKa.

e (CoenuHUTEe THE3Aa 3alIUTHOTO 3a3€MJICHHS "D YCTPOMCTB, HCIIOJIb3YEMBIX B
sKcniepuMente, ¢ THe3aoM "PE" Tpexdasnoro ncrounuka nutanus Gl.

e (CoeauHuUTE anmnaparypy B COOTBETCTBUH C JJIEKTPUUECKON CXEMOM COEMHEHU.
[Tepexmtouatenu pexxuma pabotsl ucrounnka G2 u Bo3Oyautens G3 ycTaHOBUTE B
nonoxenue "PYUH.".

e PerynupoBouHble PYKOSTKM HcTOuyHUKA G2 u Bo3Oyautens G3 moBepHUTE MPOTUB
4aCOBOM CTPEJIKH JI0 yIIOpa.

e VYcraHOBHUTE B K01 (pase akTuBHYIO Harpy3ky Al0.

e li3MepbTe OJHUM U3 MYJIBTUMETPOB AKTUBHOE COMPOTUBIIEHUE ¥ CTATOPHONH OOMOTKHU
rereparopa G6 (10KHO OBITH TpUMEpPHO paBHO 21 Om).

e Brmounte BbeIKTIOUaTeT «CETb» Onoka wmynsTumerpoB Pl u  um3mepurens

MoIiHocTer P2.

AKTHUBU3HpYHTE MyJIbTUMETPHI O10Kka P1, 3aneiicTBOBaHHBIEC B SKCTIEPUMEHTE.

Bxatounte nctounuk Gl.

Bxatounte Brikmrouarens "CETB" u naxmure kHonky "BKIL" ncrounuka G2.

Bpamas perynnpoBouHyto pykosiTKy uctounuka (G2, pa3roHurte aBurareiib M2 1o

YaCTOTHI BPALIEHHs N, HAIPUMeED, paBHOM 1500 mun™.

Brotounte Beikitouarens "CETD" n naxmute kaonky "BKJL" Bo3oynutens G3.

e Bpamas peryaupoBouHyl0 pyKOSTKYy Bo3Oynutens G3, uzMeHsite Tok sikops I
nsurarenss M2 B quanasone 0...1 A u 3aHOCHTE MOKa3aHUS BaTTMETpa u3mepurens P2
(akTUBHAs MOIIHOCTHL P,, moTpebnsiemast ogHOM ¢a3oii CHHXpOHHOTO reHepaTopa G6),
amriepmetrpa P1.1 (tok I;), BonmbTMeTpa P1.2 (mampsixkenue U, SKOpHOH OOMOTKH
neuratenss M2), BoiabtMmeTpa P1.3 (manpsukenue Bo30yxkaenust Us asuratens M2) u
ykazarens P3 (dacrota Bpamienus n) B Tabnuiry 1.
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Tabnuua 1.

P 2', H-m
L, A
U,, B
U, B

n, MUH"'

Pz, BTt

P1, BTt

M, H'm
n, %

e [lo 3aBepieHnu sKcniepuMeHTa cHavyana y Bo30oynurens G3, a 3arem y uctounuka G2
MOBEPHUTE PETYIUPOBOUYHYIO PYKOSTKY MPOTUB YACOBOI CTPENIKH 10 YIOpa, HAKMHUTE
kHonky "OTKIL" u otkmounte Bbikmtouatenb "CETB". Otkmounte ucrounuk Gl
Ha)KaTUEM Ha KHOTIIKY — IrpHO.

e licnonb3yst maHHbIe TAOHIB | ¥ U3MEPEHHOE 3HAYCHUE aKTUBHOTO CONPOTUBIICHUS Iy

OOMOTKH BO36Y)KI[€HI/I$I ABUT'aTCJIA M2 I KQKI0ro 3Ha4CHHA 4aCTOTHI BPAIICHUA N
BBIYHUCIINTC M 3aHCCHUTC B Ta6HI/IHy 3Ha4YCHMUA:

M0JIE3HOM aKTUBHOM MOIIHOCTH aBuraresns M2 mo ¢hopmyne
P, =3P, [B1];

AKTUBHOW MOIIHOCTH, MOTPEOIsIEMOI U3 CeTH aBUrareaem M2
UZ
S
R=Uy 1, Bl
v,
/
3JIEKTPOMATrHUTHOTO MOMEHTa Burarens M2 no ¢popmyie
60

M :m(U}i _65[;1)1;1, [HM],

Kod(ppuireHTa MoJIe3HOTO AeHCTBUS ABUraTeass M2 o ¢popmyrie
P
7=3100, [%],

e cnonb3ys nanuble Tabauubl 1 moctpoite padoune xapakrepuctuku n = f (P),
M = f (P, n = f (P,); mexanuueckyro xapakrepuctuky n = f (M) nBurarens
MIOCTOSTHHOTO TOKA.

BriBoOn:

KoHTpoJibHBbIE BONIPOCHI:
1. Ha yem ocHOBaH NpuHIUIT PabOTHI IBUTATENS TIOCTOSSHHOTO TOKA?
2. B geM cocTouT 0COOCHHOCTH ITyCKa ABUTATEIS TOCTOSTHHOTO TOKA?

3. Kakumu pocromHcTBaMu 00JIAaAE€T ABUTATENb IMOCTOSHHOIO TOKA U KAKOBBI €r0
HEJIOCTATKU?

4. 1'ie NpUMEHSIOTCS IBUTaTEIN ITOCTOSTHHOTO TOKa?
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JlabopaTopHnasi padora Nel(Q
Omnpenenenne napaMeTpoB M XapaKTEePUCTHK MOJYNIPOBOJIHUKOBOIO N0/

Ieanb: B X071 MPOBEACHHBIX SKCIIEPUMEHTOB U3YUUTh PaO0Ty MOITYNPOBOJHUKOBOTO
nuoja v nocrpouts B.AX.

IIpuGopsl n 06opyaoBaHMe:

1. HaGop MynbTUMETPOB

2. HaGop pesuctopoB

3. ITonynpOBOAHUKOBBIN O

4. VIcCTOYHUK ITUTAHHUS.

1. O0mue cBeneHus

JIBYX3JIEKTPOAHBIN MOJIYIIPOBOJHUKOBBIM 3JIEMEHT - AMOX COJACPXWUT N - U P -

npoBosAIMi ciou (puc. 1). B n-nmpoBoasiieM cioe B KauyecTBE CBOOOIHBIX HOCHUTENIEH

3apsja npeodsagaroT 3JEeKTPOHBI, a B P-IPOBOASAIIEM clo€ - AbIpKH. CyIlecTBYIOIUN

MEXAY O3TUMH CIOSMH P-n [EPEeXo]l HMEEeT BHYTPEHHHH NOTEHIHMAIbHBIA Oapbep,

NPENSATCTBYIOUIMN COEAMHEHUIO0 CBOOOIHBIX HOcUTENel 3apsana. Takum oOpa3om, AHOJ
6JIOKI/IpOBaH.

[Ipy mpssMOM NPUIIOKEHUU HANPSIKEHUN («+» K

p-h NepeEn o
CIIOI0 P, «—» K CIOI n) MOTEHIMAIbHBIA Oapbep
I N | YMEHBIIAETCS, U AUOJ] HAYMHAET MPOBOAUTH TOK (U0
oTKpbIT). [Ipu 06paTHOM HaNpsHKEHUU MOTEHIIUATBHBIN
Yenani oe oGoal Euenue: Oapbep yBenmumumBaercs (nuop 3amept). B oOparHoM
A R— HAMpPaBJICHUM TPOTEKAET TOJbKO HEOOIBIIONH TOK
pue. 1 YTEUKH, 00yCIIOBJICHHBI HEOCHOBHBIMU HOCHUTEIISIMH.
uc.
2. IIpakTuyeckasi 4acTh
3amanmne

CHATH BOJIBTaMIIEPHYIO XapAaKTEPUCTUKY MTOIYITPOBOIHUKOBOTO TNOAA B IPSIMOM U
oOpaTHOM HANpaBJICHUSX.
IHopsok BeINOJTHEHUsI padoThI
e K nuony (puc.2a) npu npsMON NOJSPHOCTH MPUIIOKUTE HAIPSKEHUE MOCTOSHHOIO
Toka Upp, BEIWYMHBI KOTOPOrO YyKa3zaHbl B Ta0n.l, u3MepbTe C MOMOIIBIO
MYJIbTUMETPA COOTBETCTBYIOIIME TOKM Ipp M WX 3HAUEHHsS 3aHECUTE B TaONMILY.
Hcnonp3yiTe Npyu 3TOM CXEMY U3MEPEHUS C MOTPEMIHOCTBIO 110 TOKY.

680 Om |

+ O - %o (A >0 oo A)—
ol

1 KOm
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KO) O o0

Puc. 1
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a)  Mpsmas NoNAPHOCTbL 6) O6paTHaa NONAPHOCTb

Puc.?
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Tabnunua 1

Unp, B

0,1

0,2

0,3

0,4

0,5

0,6

0,7

I]‘[P, MA

e l3meHute MMOJIIPHOCTDL JUOAA, IICPCKIOYNUTC BOJIBTMETP JIA I/ISMepeHI/Iﬁ C
IMOrpC€IIHOCTLIO ITO HAIMPSIKCHWIO KaK ITOKa3aHO Ha pHUc. 20m ITOBTOPUTEC OKCIICPUMCHT

IIPU BEJIMYMHAX OOPaTHBIX HANPSLKEHUM, yKa3aHHBIX B Ta0I. 2.

Tabanya 2

UOBP, B

0

2.5

5

7,5

10

12,5

15

Io];P, MKA

e [lepenecure u3mMepeHHbIe JaHHBIE U3 TAOIUI] Ha rpaduk (puc.3) U MOCTPOUTE BOIBT-
aMIIEPHYIO XapaKTePUCTUKY JUO/A.

A

np

25

20

15

10

odp

0.1

0,2

0,3

0.4

ofip

Mk

BriBOn:

KoHTpoJibHBbIE BONIPOCHI:

Puc.3

1. Kak MeHsieTcsl CONPOTHUBIICHHE MOIYTIPOBOJIHUKOB IIpHu HarpeBanuu? [Touemy?

. Kakue npumecn Hcnosib3y1oT B OJyIPOBOJIHUKAX ?

2

3. Kakue ObIBatOT JMOJIbI 1O KOHCTPYKTUBHOMY MCIOJIHEHUIO?

4. Kaky1o poJsib B JJIEKTPOHHBIX CXEMAX BBINIOIHSAIOT TYHHEIbHBIE THO/BI,
CTaOWJIMTPOHBI, BAPUKAIIbI?
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JlabopaTopHnas padora Nell
HccaenoBanue padboTbl TPAH3UCTOPA

Heanb: uccienoBath padoOTy OUIOISIPHOIO TPAH3UCTOPA U €0 XapaKTEPUCTUKU.
IIpuGops1 u 06opyaoBaHMe:

1. IcTOYHMK TUTaHMS TTOCTOSIHHOTO TOKA OT 0JIOKa T€HEPATOPOB HANPSIKEHU I
2. B0k MyIbTUMETPOB U3 2-X aMIIEPMETPOB U 2-X BOJIHTMETPOB

3. BUnoJssipHbIi TpaH3UCTOP

4. Ha6op pesuctopos: 1 kOwm; 100 kOm; 47 kOMm

5. Konnekrop

6. HaGop coeiMHUTENbHBIX POBOIOB

1. O0mmue cBegeHus

CBoiicTBa TPaH3UCTOPOB OIKCHIBAIOTCS CIEAYIOIIMMHU YETHIPbMSI CEMEUCTBAMHU
XapaKTePUCTHK.

Bxoanasi xapakTepucTHKA MOKA3bIBAET 3aBUCUMOCTh TOKa 0a3bl I OT HaNpspKeHUs
B enu 6a3a/smuttep Uss (mpu Uks = const).

BbixogHasi XxapakTepMCTHKA IOKa3bIBa€T 3aBUCHUMOCTh TOKa KojuiekTopa Ix oT
HaIpspDKeHUS 1enu KoJieKTop / SMUTTEP Uks MpU pa3iudHbIX (PUKCUPOBAHHBIX 3HAUCHUSIX
TOKa 0a3bl.

XapakTepucTHKa yNpaBJieHUsl TPEJCTaBIseT COOOW  3aBUCUMOCTh  TOKa
kosutekTopa Ik ot Toka 6a3sl Iy (mpu Uks = const).

XapakTepucTHKa OOpPATHOH CBSI3M €CTh 3aBUCHMOCTH HANpSDKEHUs Lienu Oaza /
sMuTTep Ugps, COOTBETCTBYIOMIETO PA3TMYHBIM HEU3MEHHBIM 3HAYCHHSIM TOKa 0asbl, OT
HanpspKeHus 11enu KoJueKTop/AIMuTTep Uks MpU pa3audHbIX (UKCHUPOBAHHBIX 3HAYCHUSIX
TOKa.

2. [IpakTu4yeckasi 4acThb

3ananue

CHATB DKCHEPUMEHTAIILHO U TOCTPOUTH TPpaUKU YEThIPEX CEMENCTB XapaKTEPUCTHK
OUMOJIIPHOTO TPAH3UCTOPA N-P-N THUIIA.

Iopsaok BeINoJTHEHUs] padOThI

e Cobepure menb corjacHo cxeme (puc.l). IloreHmmomerp 1kOM ucHonb3yeTcs s
perynupoBanusi Toka 0a3el, pesuctopel 100 m 47xkOMm — st OrpaHUYCHHS
MakCUMaJbHOTO TOKa ©0a3bl. M3mepenwe tToka ©6a3pl Iy u Hanpsokenuss Usgs
npou3BomATcs MysbtuMmeTrpamu  Ha npegenax 200pA um 2B cOOTBETCTBEHHO.
PerynmupoBanue HanpsokeHuss Ugs OCyIIECTBISETCS  pEryjsiTOpOM — MCTOYHHKA
MOCTOSTHHOTO HampsikeHus, Tok koyuiektopa Ix u Hanpsokenue Ugs u3MepsroTcs
BUPTYaJIbHBIMU TIpuOOpaMu (TIpeaeibl M3MEPEHUs KOHHEKTOpa H3MEHSIOTCS B XOJe
paboThI 10 Mepe HEOOXOIMMOCTH WJIU IO MOJICKa3KaM KOMIIbIOTEPA).

e VYcraHnoBuTe nepBoe 3HaueHue Toka 6a3el 20 PA u u3menss Hanpspkenne Ugs coriiacHo
3Ha4YCHUsIM, yKa3aHHbIM B TaOu. 1, cHumute 3aBUCUMOCTU Ix(Uxs) u Ugs(Uko).
[ToBTOpUTE ATH U3MEPEHUS NPU KaKA0M 3HaueHuHu I, ykazaHHOM B TabiuIIe.
IIpumeyanme: XapakTEPUCTUKU TPAH3UCTOPA U3MEHSIOTCS B XOze pabOThl U3-3a €ro
HarpeBa. [loaTomy pnnsi OojblIed ONpeNeNeHHOCTH PEKOMEHIYETCsl YCTaHOBUTH
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HyXHbIe 3Ha4eHUs [s5 U Uxo, BeIKITIOuNTh Ha 30 ¢ OJIOK TEHEPATOPOB HAIPSIKCHUH,
3aTeM BKJIIOYUTH €ro U OBICTPO 3amucaTh oKazanus mpubopoB V1 u A2.
Ik

+ O ~+
100 kOm 47 KOm @
15B
1kOm
v
- O O .
Puc.1
Tabnunua 1
UK3, B I];= 20 HA I};= 40 llA I];= 60 ].lA I];= 80 ],IA
IK, MA U];a, B IK, MA U];:-), B IK, MA U];g, B IK, MA U];a, B
0
0,5
2
5
10
15

e [loctpoiite Tpaduku cemeiictBa BuIXOAHBIX XapakTepucTuk Ix(Uks) u cemeicTBO
xapaktepuctuk o0patHoil cBsizM  Ugps(Uks), HE 3a0bIB yKa3aTb KakOMy TOKY Oa3bl
COOTBETCTBYET Ka)KJasi KpUBasl.

e VYcranoBute Uxy = 0 u wu3MeHsAs TOK 0a3bl B COOTBETCTBHUM CO 3HAUYECHUSIMH,
yKa3aHHbIMH B Ta0J. 2, cauMuTe 3aBUCUMOCTh Ugs(Is). YBenuubte Hanpsokenue Uxs
10 5B u cHoBa caumuTte 3aBUCUMOCTh Ugs(Ig), a Takke u Ix(Is). [loBTOpUTE 3TOT OMBIT
takke npu Uxs = 15B. (Ilpm mpoBeneHMH STUX H3MEPEHUN TaKXKe€ YUYWUThIBAHTE
NPUMEYAHKE K TPEJIbIAYLIEMY OIBITY).

e [loctpoiite rpaduxu BxoaubiXx Ig(Uss) u perynupoBounbix Ik(Is) xapakTepucTuKk,
yKa3aB JJIs KaXJA0W KpUBOM cOOTBETCTBYOIIME 3HaUeHUS Uks.

Tabnuua 2

I];, llA

UK3=0 B

UK3= 5B

UK3= 15B

Uss, B

IK, MA

Uss, B

IK, MA

Uss, B

IK, MA

0

5

10

20

50

80

BbiBoa:
KonTpoJsbHbIe BONPOCHI:
1. KakoBo Ha3HaY€HUE TPAH3UCTOPOB?

2. Kakwue BbI 3HaeTe TUIIBI TPAH3UCTOPOB?

3. CKOJBKO p-n MEpPEexoJI0B y MOIYNPOBOIHUKOBOTO TpaH3UCTOpa?
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4. YKaxxuTe MOJISIPHOCTh HAMPSKEHUSI HA SMUTTEPE U KOJJIEKTOpPE TPAH3UCTOpa THUIA

p-n-p, n-p-n.
5. I'ne npumMeHsI0T TpaH3uCTOPHI?

JlabopaTopHas padora Nel2
N3y4yenne ycTpoiicTBa 1 NPUHIUIA PAad0ThI ocuM/LIorpada

Leanb: o3HaKOMJIEHUE C MPUHLIUAIIOM PabOThI ocuuiuiorpada u npuoOpeTeHue
HABBIKOB U3MEPEHUIN NTapaMETPOB INEKTPUUECKUX CUTHAIIOB.

IIpuGopsl 1 06opyaoBanme:

1. Ocuunorpad;

2. 'eHepaTop HU3KOI 4aCTOTHI;

3. ICTOYHUK peryaupyeMoro NepeMeHHOro HanpsikeHus 4actoTel 50 I'.

1. Obuwwue cBegeHus

DNEeKTpOHHbIE ociuIorpadsl i
MpeTHA3HAYCHBI TUTS BHU3yaJIbHOTO LN
HaOJMIOIEHUST M UM3MEPEHUs] TapaMeTpoB
NEPUOJANYECKUX DICKTPUUECKUX CUTHAJIIOB. | S
OCHOBHBIME ~ WacTsMu  ocuuorpada |/ .} Ay |;—|r| "B
ABIIAIOTCS DJIEKTPOHHO-TydeBas  TpyOka |+ — P Lan
(DJIT), reHepatop pa3BepTKU, OIOK | A
CUHXPOHU3ALINH, YCUIUTETU \
BEPTUKAILHOTO u TOPU30HTAIBHOTO
KAHAJIOB OTKJIOHEHHS Jiy4ya. DJEKTPOHHO-
Ty4deBas TpyOKa, CXEMaTUYECKHU
n300pakeHHas  Ha  puc.l,  BHemHe
NpeaCTaBiIsieT coO0i KO0y CHenuanbHOM
dbopMBI, B KOTOpPOW CO37aH BBICOKHIA
BAaKyyM.

Ota TpyOKa MO3BOJISIET MOJYYUTh Y3KUN MTyYOK JIEKTPOHOB, TO €CTh DJIEKTPOHHBIN JTyY.

B mecre momamaHus Ha SKpaH 3JIEKTPOHHOTO Jiydya BO3HHUKAET SIPKO CBETSIIEECs
MATHO, TUaMETP KOTOPOT'0 MOKHO CJIeJIaTh BEChbMa MaJlbIM, IIPEBPATUB €r0 MPAKTUYECKHU B
CBETIIyI0 TOuKy. VMcTouHMKOM (M3iydyaresieM) >JEKTPOHOB SBIISCTCS HaKaJIWBaEMbIM
narpearenieM HH katon K. [ns ¢opmupoBanusi jyya U3 HUCHYIIEHHBIX KaTOJIOM
AIIEKTPOHOB, CIYXXaT TpPU DIIIEKTpoaa, UMerIiue (opMy KOAKCUATbHBIX IWJIMHJIPOB:
YIPaBISAIOMIMN 37EKTpoJ Y, MEPBBIM aHOJ U BTOPOM aHOX. YIPaBISIOIINI 3JEKTPOJ,
MMEIONIMN OTPUIATEIbHBIII OTHOCHUTEIBHO KaToAa MOTEHIMAaJ, OKpPY)KaeT KaTod H
CXKMMAET BBIXOIAIIUM M3 KaToAa JJIEKTPOHHBIM NydoK. Ha Topue munmHapuyeckoro
YIPaBISIOMIETO 3JEKTPOJa MMEETCS OTBEPCTUE, YEPE3 KOTOPOE MPOXOJAT SIEKTPOHBI.
N3MeHsst MOTeHIMal 3TOTO 3JIEKTPOJIa MOKHO PEryJMpPOBaTh KOJUYECTBO DJIEKTPOHOB B
ANIEKTPOHHOM Jy4de, TO €CThb MOKHO PEryJMpOBaTh SIPKOCTh CBETSIIErocsl MsTHA Ha
skpane. [loTeHIman mepBOro aHoja MOJIOKUTENIEH OTHOCUTENIbHO KaTo/a, a MOTEHINA
BTOPOT'O aHOJIa TMOJIOKUTENIEH OTHOCUTEJILHOTO MEPBOr0 aHoja. Perynupysi moTeHIuaIbl
aHOJI0OB, MOKHO JTOOMTHCSI (DOKYCHPOBKHU 3JIEKTPOHHOIO JIyda B Majoe€ MATHO (TOYKY) Ha
HKpaHe.
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Ha myTu 351eKTpOHHOTO Jyda HaXOJATCs JBE Mapbl MNapaJIeIbHbIX IIACTUHYATHIX
anektpoaoB Ilx u Ily; 3TU 3MeKTpoaAbl HAa3BIBAIOT OTKJIOHSIOMIMMHUCS TiacTuHaMu. Ecnu k
OJIHOW W3 ATUX Nap MapaUIeIbHBIX IJIACTUH MPUJIOXKUTH HANPSKEHUE, TO MEXKIYy HUMU
oOpa3zyercsi DJJICKTPUYECKOE TM0Jie, BEKTOP HANpPsHKEHHOCTH KOTOPOTO HAaIpaBliCH
NEPNEHIUKYJISIpHO K TutacTuHaM. I[lox pgedicTBHEM 53TOro TMojs SJIEKTPOHHBIA JIyd,
MPOXOSAIIUNA MEXIY IIJIaCTUHAMH, OTKJIOHSETCS U, CJIEIOBATENIbHO, CBETSIIEECS MSATHO
nepemMeraercs mo skpany ocmwuiorpada. [nactunsl 1, nepeMeniaroT cBeTsIeecs NATHO
B TOPU3OHTAJIIBHOM HAIlpaBJI€HWH, IUIACTUHBI [l; - B BEpPTHUKAIbHOM HAINPABICHUMU.
BenmnunHa cMemeHuss 3TOr0 MSATHA OT LEHTPAJIBHOW TOYKM DJKpaHa IPaKTUYECKU
MPONOPLUHUOHAIIEHA Pa3HOCTH NOTEHI[MATIOB MEK/Iy COOTBETCTBYIOIIMMHU IIJIACTUHAMH.

BaxneiimuM — mpuMeHeHHeM — ocmuiorpada  SBISETCS  M3Y4YeHHE  OBICTPBIX
MEePUOANYECKUX  DBJIEKTPUUECKUX TMpoleccoB. [  wucciienoBaHus  HamnpsHKEHUH,
W3MCHSIONUXCS BO BPEMEHHU, WHCIOIB3YIOT 00€ Tapbl OTKIOHSIONUX IUIACTUH
AJIEKTPOHHO-ITy4eBOW TpyOKkn. Ha BepTHKanhbHO OTKIOHSIONMIME TUIACTHHBI OOBIYHO
MOJAETCS U3JIy4aeMO€E HalpsHDKEHWE, a HAa TOPU30HTAJIbHO OTKIJIOHSIONIME IIJIACTHHBI -
BbIpabaThIBAEMOE B caMOM ocuiuiorpade HaNpsHKEHUE, W3MEHSIONIEECs

MMpONIOPUHUOHAIIBHO BPCMCHMU. 910 HaIIpsi>keHne, HasblBaemoe HanpAXeHUnem pasBepTKy,
BblpabaTblBaeTCcA reHepaTopoM pasBepTKU. Mpaduk HanpaxKeHUa pas3BepTKM M30b6pakeH Ha puc. 2. Ha rpaduke
MO TOPM3OHTA/NILHOW OCUM OT/NIOXKEHO Bpema t, a MO BEPTUKA/IbHOW OCK - HanpaxeHue pa3sepTku. Mo Buay
rpaduKa 3TO HanpsXKeHWe Ha3blBalOT TaKXKe NUN00OPa3HbLIM.

s U, Ha yuactke rpaduka  HampspkeHHE — BO3pACTaeT
i IPOIMOPLMOHATIBHO BPEMEHH, W TI03TOMY CBETSIIEeCs
| : ISITHO Ha DKpaHe JABMXKETCS paBHOMEPHO CJIeBa HAIpPaBO
| " BIOJIb OCcH X OT TOYKM M Ha JIEBOM Kpae dKpaHa J0 TOYKH
__________________ N Ha ero npaBom kpae (puc. 3). oias 10 npaBoro kpas
: 9KpaHa, MATHO OBICTPO (MPAKTUYECKH MTHOBEHHO)
BO3BpalllaeTcsi 0OpaTHO K JIEBOMY Kparo sKpaHa (y4acToK
Ha puC. 2). 3aTeM MATHO CHOBA JIBHXKETCSI PAaBHOMEPHO
cieBa HampaBo (y4acTOK rpaduka) wu T1.1. Tak
OCYLIECTBIISIETCS Pa3BEPTKA BO BPEMEHH.

[Tycte U(t) - u3yyaeMoe MEPEMEHHOE HAaIpPsKEHUE.
Ecin B MOMEHT, KOTJla CBETSIIEECS MSITHO MPOXOJIUT
M N TOuKy M »3KpaHa, Ha BEPTUKAIBHO OTKIOHSIOIIHECS
MJIaCTUHBI mojath HanpspkeHue U(t), TO SJIeKTpOHHBIN
Jy4 BBIYEPTUT KPUBYIO 3aBUCUMOCTH H3Y4aeMOI'O
HampsDKEHUST OT BpEMEHHU B MHTEpBaje OT t; o t, rae t; -

e 3 MOMEHT BpPEMEHH, KOI/a CBETAIIEECS MATHO JOCTUTHET
Touku N 3KpaHa.

Ecmu U(t) - mepuoanueckas ¢yHKuus ¢ nepuonom T, paBHBIM ti-t,, TO Ha dKpaHe
ocumuiorpada Mbl yBUAMM TiepBbii mepuon ¢yHkuuu U(t). [locie MrHOBEeHHOTO
BO3BPAILEHUS CBETALIErOCs MATHA B TOUKY M MbI (IIpH MOCJIEYIOLIEM €T0 NEPEMELICHUH
B Touky N 3KpaHa) yBUAUM BTOpOH mnepuoj usMenenus: pynkuun U(t) u T.4. [loBTOpsis
pa3BepTKy MHOIOKpPaTHO, Mbl CMOXXEM YBUIETh Ha 3KpaHE HENOABUKHYIO KapTHHY
u3MeHeHus: pynkuuu U(t) B TedyeHHE OJHOIO €€ NEepHoJa, €CIM BpeMs JABHKECHUS
cBeTsierocs natHa 1o 3kpany M ot N paHo nepuoay T ¢pynkumu U(t). Ecou xe ti-
t,=n-T, rae n - uexoe Ynucao, TO Ha HIKPaHE MbI OJIYYUM N NEPUOJOB UBMEHEHUS (DYHKIIMU
U(t), u uzoOpaxenue OyJeT HEMOABUKHBIM.
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OOBIYHO JOCTATOYHO TOYHOE COOTHOIICHHUE TEPUOJIOB PA3BEPTKA M H3Yy4AEMOTO

HaANpPsOKEHUST COOJIOCTH OKa3bIBA€TCS HEBO3MOXKHO H3-3a HECTAOMJIBHOCTH TEHEpaTopa
pPa3BEPTKH WM CAMOTO HM3y4aeMoro Iporecca. i1 IpUHyAUTENBHOTO COTJIACOBAaHMS
YKa3aHHBIX MEPUOJIOB MCIOJIB3YIOT CUHXPOHHU3AIMIO, TO €CTh BHIOMPAIOT TaKyH CXEMY,
MIPY KOTOPOU M3y4aeMO€ HAIPSKEHUE "HAaBA3BIBAECT CBOM MEPUO]I TEHEPATOPY PA3BEPTKHU.

I[J'ISI U3MEPCHUA aMIUINTYAbl CHIHAJIOB HGO6XOI[I/IMO 3HaTb YYBCTBUTCIBbHOCTD

ocimuiorpadga, TO €CThb BEJIMYUHY CMEIICHHS CBETAIIECTrOCs ISATHA MPU H3MEHEHUU
HaIpsDKEHHUST Ha OTKIOHAKONIMX IUTacTMHaxX Ha | BonbT. 14 KaHama BEPTUKAIBHOIO
OTKJIOHEHUS YYBCTBUTEIHHOCTHh paBHa Sy=Y/Uy, Tie Y — cMmelieHue BAOIb OCH Y TOJ
JICVCTBUEM HAINPSIKEHUS Ha IUIaCTUHAX, paBHOTO Uy.

2. IlopsaoK BbINOJHEHHUs PA0OTHI
I. OnpeaeseHue 4yBCTBUTEJIBHOCTH OCHUILIIOrpada.
[ToaxmounTts reHeparop k rue3ay "BXOJ Y" ocuwuiorpada. BoastmeTp

MOJKJIFOYUTH K THe3ay " V' reneparopa.

1. YcTaHOBUTH 4acTOTYy MEPEMEHHOr0 TOKa OT reHeparopa, paBuyro 1000 I'1.
2. Ilepexmtouarens ociiuiorpada "V/nen" ycTaHOBUTH B MojoxkeHue "2".

3. BxirounTth renepaTop u ocumsiorpad B CETh.
4

HabGmromas 3a moka3aHUsIMU CTPEJIOYHOTO BOJBTMETpPA M IMOBOpauuBas pydky " "
reHepaTopa ycTaHoBUTh Hamnpsikenne U.,= 2 B.

C mnomomipio pydek ocmwmiorpada "CTAB", "YPOBEHB", "BPEMS/IEJ",
"TINIABHO" noOuthcst yCTONYUBOTO N300paKeHHsI CHHYCOUIBI Ha KPaHe.

6. Pyukamu "APKOCTDB" u "®OKYC" 1odbuThCs 4eTKOro H300paxKeHusl.

7. Ilepexmouarens "BUJ CUI'HAJIA" nepesectu B monoxenue """. Ilpm stom Ha
JKpaHe MOSBUTCS TOPU30HTAJIbHAs JUHUA. ECIIM JIMHUSA HAa DKpaHe HE MOABUIACH, TO
Bpamias pyuku "CTAB" u "YPOBEHDb" noGeiitech ee nosiBieHus.

8. Pyukoii " " cOBMECTUTB 3Ty MOJIOCY C OChI0 X Ha 3KpaHe ociuiuiorpada.

9. Ilepexmouarens "BUJ[ CUT'HAJIA" nepeBoautTca B ucxogHoe cocrosHue "~". Ha
JKpaHe [IOJDKHA TMOSABUTHhCS cuHycowpaa. Ilpu ee oOTCyTCTBUM H300pakeHue
BoccraHaBiuBaercs BpauieHueM pydek "CTAB" u "VPOBEHDB". Cunyconna noikHa
OBITH CTPOTO CHUMMETPUYHA OTHOCUTEIBHO OCH X.

10. M3meputh 4uCIO nOeleHUH Ha 3KpaHe ociuuiorpadga or ocu X /10 BEPIIUHBI
CUHycOUJIbl. JKpaH ocuuiuiorpada pa3ouT Ha kBaapatbl. CTOpOHA KBajgpaTa paBHA
onHOMYy pAeneHuro. Kaxxoe nenenue paz0MTO Ha IATh YacTel, CIEJOBATENbHO, OJHA
ero yactb paBHa 0,2 nenenus. YUyBCTBUTEIBLHOCTH OMNpENEIUTh MO (opmye:
SY:YM/an,

11. Takum xe oOpa3zoM onpenenuTsb 4yyBCTBUTENbHOCTH Npu U,4=4 B.

12. Ilepexmrouarens ocumwnorpada "V/IAEJ" ycranoBuTs B monoxkenue "5". OnpenenuTb
qyBCTBUTENBHOCTD MpH U= 6; 8; 10 B. Pesynbrarsl 3anectu B Tadauiy 1.

Tabnuua 1

U,4, B 2 4 6 8 10

Yy, Aea

Sy, ne1/B

II. Onpeneﬂeﬂne JaCTOThl CUTHaJIAa reHepaTopa.
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W

. YCTaHOBHUTH MPOM3BOJIEHYIO YacTOTy CUTHasa reHepatopa. Ilepexmtouarens "V/IEJI"

OCTaBUTb B MOJIOKEHHUH "5".

Pyukamu "BPEMSA/EJI", "CTAB", "YPOBEHb" nobutbcs cTaOUIBHOTO
M300paKEHUsI CUHYCOUJIbI Ha 3KpaHe ocuuuiorpada. XKenaTenbHo, 4TOObl CHHYCOUAA
UMeJla MUHUMAJTbHO BO3MOKHOE YHCIIO TIEPUO/IOB.

. Onpenenure (o ocu X) YUCIO OONBIINX AeJICHUN Xr, TPUXOIAIIUXCS HA OJUH TIEPUOJ

CUHYCOMJBbl Ha »JKpaHe ocuwuiorpada. M3mepeHnuss HE0OXOIUMO TPOBOAUTH C
TOYHOCTBIO JI0 AECATHIX JOJIEH OOJIBIIIOTO AEJIEHUS.

. 3anumure nokasanue Bpemenu passeptku K nepexmouarens "BPEMS/JIEJI".
. Onpenenure nepuon T u vacroty f uccnenyemoro curnana mno gpopmynam: T=K- Xry;

=1/T=1/(K- X1).

. CpaBHUTE HAMIEHHYIO YaCTOTY CUTHAJIa C YACTOTOM, YCTAHOBIICHHOW HAa r€HepaTope.

BriBOA:

KonTposabHbIe BOIpochI:

1. KakoBo HazHaueHue ocuusuiorpaga u B 4€M €ro NpeuMyIlecTBa 0 CPaBHEHUIO
CO CTPEJNIOYHO-UU(PPOBBIMU U3MEPUTEIBLHBIMHU NPUOOpaMu?

2. Kakoe siBIeHHE UCHOIB3YIOT B 3JIEKTPOHHO-TTy4€BOU TPYOKe JIJIsl OJTyUYEeHHUSI

CBOOOJIHBIX JIEKTPOHOB B ra3e?

[Tepeuncnure OCHOBHBIE 3IEMEHTHI 3JIEKTPOHHO-TYUYEBOU TPYOKH.

OOBscHUTE cXeMy yHpaBJICHUS 3JEKTPOHHBIM JIyUOM.

Jl1st yero npegHa3HayeH TeHepaTop FOPU30HTAIBHOM pa3BEPTKU?

Yo Takoe 4yBCTBUTEIBHOCTH OcLuiIIorpada?

SN kW
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JlaGopaTopHnasi padora Nel3
HccaenoBanue padboTbl cXeM BbLINPSIMJIEHHUS EPEMEHHOI0 TOKA

Hean: UCCIIEIOBATH paboty MOJTYTIPOBOTHUKOBOTO onHO(a3zHOro
JBYXIIOIYTIEPUOJTHOTO BBITPSIMUTEIIS.
IIpuGopsl n 06opyaoBaHMe:
1. [TonynpoBOTHUKOBBIE JTUOJIbI
2. Pesucrop 10 kOm
3. Kongencaropsl 1 Mx®, 10 Mx®, 100 MmxD
3. Ucrounuk nutanus oT 0J0Ka TEHEPATOPOB HAIIPSKEHUN
4. KoMIIIEKT MyJIbTUMETPOB B KQUECTBE aMIIEPMETPA U BOJIbTMETPA
5. Ocmmnorpad
6. Habop coeaHUTENBHBIX POBOJIOB.
1. O0mme cBeeHus
B nenu ¢ mosynpoBOJHUKOBBIM JHOAOM (puC.l) yCTaHOBHUBIIMKCA TOK MOMKET

MPOTEKATh TOJIBKO MPHU OMPEAECIEHHON MOJSIPHOCTH NPUIOKEHHOTO K JUOAY HAIPIKCHUS.
[Ipr M3MEeHEeHUM MNOJISIPHOCTH HANPSDKEHUS WO 3allupaeTcss M TOK Ipekpamaercs. B
LEMHU MEPEMEHHOTO (CHHYCOUIATBHOTO) HAIPSIKEHUs] TOK MPOTEKAeT TOJIBKO B TCUCHHE
TOW TOJYBOJHBI, KOrja AuoA OTKpPHIT. [lojlyBosiHA npyroil moJisipHOCTH TojaBiisieTcs. B
pe3ysbTare B LENU UMEET MECTO TOK OJHOrO HampasiieHUs. JlJIsi yMEHbIIECHUS I1yJIbCALlUN
BBINIPSIMJICHHOTO HAMPSKEHUS] MPUMEHSIIOTCS criaxxuBaromme GuiabTpbl. [Ipocreiimmm
GUIBTPOM SIBIIETCS KOHJIEHCATOP, MOAKIIOUEHHBIN MapauiebHO Harpy3Ke.

Upx

Ugx

O t

\{

Ruarp Udg Ud

\4

© |

Puc.1
OnHoda3zHbIil ABYXITOTYTIEPUOIHBINA BBITIPIMUTENh MPUMEHSIIOT B HU3KOBOJBTHBIX

YCTPOWCTBAX. JuarpaMMbl ~ HampsDKEHMA W TOKOB,  HOSICHSIOIIME — paboTy
JBYXIIOJIYIIEPUOJHOTO BBIIPSAMHUTENL CO CPEIHHM BBIBOJIOM HAa AKTUBHYIO HAarpysKy
IIPEACTABIICHBI HA PUC.2.

P o B ]
- s .'ﬁ:j M
| -
- 1I‘j “-] -+{_1 ]
o 822 i

™ vnz
Trme a,im,
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Juoner cxemsl VD 1 VD, npoBOAST TOK NOOYEPETHO, KAXK/BIA B COOTBETCTBYIOIINI
MOJIYNEPUOJ NTATAIOIIETO HANPsHKEHUsI. B TeueHue nepBoro noJynepuoia
ITOJIOYKUATEIIBHBIN IMOTEHIMAII UMEET aHOA 1uona VD, u TOK i,¢ mpoXoauT uepes Hero. B
TEUYEHUE BTOPOTrO MOJYNEPHUOAA TOJOKUTEIBHBIA MOTEHIUA UMEET aHOA 1roaa VD»,

TOK I,z IPOXOJUT Y€PE3 HETO, MIPUUYEM B LIETIH HATPY3KHU TOK Iy IPOXOJUT B TOM K€
HaIpaBJICHUH, YTO U B MEPBbIN MOTyneprol. Takum 00pa3om, B OTJIMUHUE OT MIPOCTEHIIIETO
OJIHOTIOJIYTIEPUOJHOTO BBIMPSIMUTEIIS B BBIIIPSIMUTENE CO CPEAHEN TOUKOM BBIPSIMIICHHBIN
TOK MIPOXOJIUT Yepe3 HArpy3Ky B TeueHUE 000UX MOTYNEPUOI0B IEPEMEHHOTO TOKA.

[Ipu uccrienoBaHuy BBIIPSIMUTENEH PUMEHSIOTCS ClieIyIone 0003HauYeHUS:
Uy, Upx — MIHOBEHHOE U JICHCTBYIOIIEE 3HAYEHUSI CUHYCOUAJIbHOIO BXOHOIO
HaIpsKEHHUS;
U4, Udy Udmaxs Udmin— MTHOBEHHOE, CpeHEE, MAKCUMAIbHOE, MUHUMAILHOE 3HAYEHHUS
BBIXOJIHOTO (BBIIPSIMIIEHHOTO) HAIPSYKEHHUS;
f,— JacToTa mynbcaiuii BBIXOJHOTO HAMPSKEHUS;
Ua / Upx— K03G(PUITUEHT BBHIPAMIICHUS;
m = fyu.c/ fox— YMCIIO MyNbCALMI BBIIPAMIIEHHOTO HANPSXKEHUS 32 OJJMH EPUOJ
HaIpPsDKEHUS TUTAHNUS,
AU,ype U

dmax dmin

U

nyJjibc
’ U

d d — KO3 GUIMEHT MyJIbCAIMIA BHIPSMICHHOTO HATPSIKCHMSL.
2. ITopsi10K BHINOJIHEHUS PA0OTHI

e CoOepurte 1enb coraacHo cxeme (puc.3) 6e3 criaaxuBaromero GuibTpa.

e Bxmouute ocuuiiorpad. [ogkimrounTe aBa qr00bIX BX0Ja ociiuiorpada K KaHajiam
VO u V1. Ycranosute pazseptky SMC/nen.

e [lepenecure Ha rpaduk (puc.4) OCUUIIOrPAMMBI BXOJAHOI'O U BBIXOJTHOTO
HaIpPsHKEHNUU.

e (Cremnaiite u3aMepeHus u 3anuiuTe B Ta0. 1. 3HaueHus: Uy — aeiictByromee, Usq—
cpeanee, AUnyae, M = fuyae/ fox.

e Paccuwuraiite u 3anummute B Ta01. 1 kKodppuniueHTsl Uqg / Uy U Kaysse.

A Vi V3
" Y
G :
ol
v=78 (1 I:] B =c @9
3 | s=50Tu 10kOM |
N :
.._..Q O 1 9
ZS\QA\M

Puc.3

e [lapannenbHO HAarpy304HOMy pe3ucTopy R, mNogkimouuTe  CrilakMBarollue
koHzeHcaTopbl C ¢ €MKOCTSMHU, yKa3aHHbIMU B Tabi.l, MOBTOpUTE H3MEPEHUS U
nopucyiTe rpadKy BRIMPSIMIEHHOTO HANIPSDKEHHS Ha puc.4.
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Tabnunua 1

C, MO 0 |

10

100

U, B

Uy, B

AUnyﬂbc, B

Ud / UBx

kl‘lyJ‘le

B

8

MC

-8

-10

BriBoOn:

KoHTpoJibHBbIE BONIPOCHI:

1. Kakue HEoCTaTKH B CXEM€E OJHOIMOIYTIEPUOAHOIO BBITPAMIICHUS ?
2. Yro Takoe ko3 (GUIHMEHT BHIIPAMIIECHUSA U KOO (PUIIMEHT IMyIbcanuii?

Puc.4

3. Kakoe nericTBue 0OKa3pIBaCT CIIIAKUBAIOIIUN KOHJICHCATOP HA aMIUIATY Ly

MyJIbCAUNA HANPSKEHUS?
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JlaGopaTopHuasi padora Nel4
HccaenoBanue padboThbl yCHINTENS] HU3KOH YACTOTHI

Heab: n3yunTh NpUHLKI PaOOTHl YCUIIUTEINS HANPSYKEHUS HU3KOM YaCTOTHhI, & TAKKE
AKCIIEPUMEHTAJILHO OINPEAEIIUTh €r0 OCHOBHBIE IMapaMETPBHI.

IIpuGopsl n 06opyaoBaHMe:

1. Ycunurenb HU3KOM 4aCTOTHI, BHIOJTHEHHBIN 110 CXEME C OOIIUM SMUTTEPOM

2. VcTtounuk nuTtaHus oT 0J0Ka reHEpaToOpOB HaNpsKEHU

3. KoMIUIEKT MyJIbTUMETPOB B KAUECTBE BOJIBTMETPOB

4. Ocumnorpad.

1. Oémue cBeneHnst

VYeunurens HanpsbkeHus: Hu3kod yactoTel (YHHY) npegnaznaueH aiis ycuieHUs
ANEKTPUYECKUX CUTHAIOB B MHTEpBaje 9acToT oT 20 I'n no 20 xI'm.

TpaH3uCTOPBI HCTIONB3YIOTCS KAK YIIPABIISIIOIINE JIEMEHTBI B YCUIUTEIBHBIX LIETISX.
[To Ha3BaHUIO TOTO AJIEKTPOAA TPAH3UCTOPA, KOTOPHIA HUCMOJB3YETCS Kak 0OIas TOouka
JUIS. HATIPSIKEHUM BXOJHOTO M BBIXOJAHOTO CHUTHAJIOB, Pa3JIMYalOT TPU OCHOBHBIE CXEMBI
yCUJIMTENEN Ha OUMOJSPHBIX TPAH3UCTOPAX:

e ¢ o0uuM smutTepoM (0I)
e ¢ oOmuM kosuiekTopom (OK)
e ¢ o6Omieit 6azoit (OB).

B naubGonee pacnpocTpaHEHHBIX CXEMax YCWIHMTENIEH HCIOIb3YIOTCS Nn—p-n
TpaH3UCTOpPbl. OJIHAKO P—-N—P TPAH3UCTOPbl TAKXKE MOMXKHO HCIIOIb30BaTh, HO TOT/A
HY>KHO U3MEHHTH MOJISIPHOCTD PaO0YEro HaMpsKEHUSI.

B nmanHO#t pa®oTe MCHONB3yeTCS YCUIIMTENh HHU3KOW YacTOTHI, BBIMOJIHEHHBIM I10
CXEMe€ C OOIIUM AIMUTTEPOM.

VY CuIeHNIO0 CUTHATIOB COOTBETCTBYET HArPY30UHBIN pekUM paboThl TpaH3ucTtopa. Ha
puc.2 mokaszaHa npocTeumas cxema YCHHHTCJ}g Ha TPAH3UCTOPE THUIA P-N-P.

paid

Puc. 1. Cxema ycunumensa na mpauzucmope ¢ O3

B TpaH3uMCTOPHOM YyCWIHTENIE YIPaBIsAEMOW SABISETCA KOJUIEKTOpHAs LENb, a
yopasisitonieii — 0a3oBasg. B KOJJIEKTOpHOM WLENu TPaH3UCTOpa HUMEETCS] HCTOYHUK
nutanus Ex (—Ek), compoTtuBieHue Harpy3ku TpaH3UcTOpa Rk M pasznenuTenbHbINA
koHaeHcatop C, . B 0a30ByI0 11€1b BKJIIOYEHBI JIBA UCTOYHUKA: UCTOYHUK MEPEMEHHOTO
HanpskeHHs ¢ aMIUIATY0M Upp = Uy M1 HICTOYHHUK MOCTOSIHHOTO HANPSIKEHUS CMEIICHUS
Ecv, IOCTIENHUN B TPaH3UCTOPHOM YCHJIMTEIE HEOOXOIUM JUIsl TOTO, YTOOBI 0OECTIEUUTH
HEOOXOUMBIA HaydaJIbHbI TOK HOKOA Ik B menu kosuiekTopa. s 3TOro moJsipHOCTb

HaAMpsHKEHUST CMENICHHUS YCTaHABJIMBAIOT TakK, YTOObI OHO oTmnupano TpaHzucrop. [lpu
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OTCYTCTBHM OTPHILIATEIHHOIO HAIPSHKEHUS CMelleHusl Tok 0a3bl 5 = 0, B KOJIJIEKTOPHOM
LENA TPaH3UCTOpPAa IIPOTEKAET HACTOJIBKO HE3HAYUTENBHBIM TOK, YTO IPAKTUYECKH
TPaH3UCTOP MOXHO CUMTATh 3anepThiM. Eciin Obl B 0a30BOM LIETTH OTCYTCTBOBAJI HCTOYHHK
OTPULIATENIBHOTO  HANPSDKEHUS, TO B  IOJIOKUTEIBHBIE IOJYyNEPUOABI  BXOJIHOIO
HaIpPsHKEHUST TPAH3UCTOP 3alUpPAICs M BOSHUKAIU Obl OOJIbIINE HEIMHEWHbBIE HCKAXKEHUS.
Hanpsoxkenne Ugps U3MEHSAETCA INPONOPUUOHAIBHO BXOAHOMY curHany Uy, U B
KOJIJIEKTOPHOM LIENY IPOUCXOAUT MPOIIOPLUUOHAIbHOE u3MeHeHne Toka [x. Tok Ik cozmaer
Ha pesucrope Ry mynscupyromee HanpspkeHue. PaspenurensHblid konaeHcatop C,
IIPOIYCKAET Ha BBIXOJHBIEC 3a)KUMbI TOJIBKO IIEPEMEHHYIO COCTABIIAIOLIY0 KOJUIEKTOPHOIO
HanpspkeHus. [logbupas coorBercTByromue 3HaueHus Ex, Rk u Tun tpansucropa, MOXHO
IIOJIyYUTh HA BBIXOJHBIX 3aXMMax IepeMeHHOE BbIXOAHOE HapsHKeHUE U, = Uks, BO
MHOT0 pa3 npesbliiatoniee aMmUTyay Upys. (R, — conmpoTuBnenue norpedburens).

OMUTTEPHBIN MEpexo/l TPaH3UCTOpa MpU pabOTe YyCHWIHUTENsS BCEra OTKPHIT M BO
BXOJAHOM LENU IpOTeKaeT TOK [p ; ciiemoBaTeNbHO, WUCTOYHUK BXOJHOTO HAIPSIKEHUS
BCErJa pacxoqyeT MOUIHOCTh. [IpM OJHOBpEeMEHHOM BO3JEWCTBUM Ha y4acTOK Oa3a-
AMUTTEP IBYX HanpsokeHUd Ecy M1 Upns B 1enu 0a3bl MPOTEKAET MyJIbCUPYIOIIMHA TOK.
[1oCTOSIHHYIO COCTaBIISIOIIYIO CO3/1a€T UCTOYHHMK CMEIICHUS, a IEPEMEHHYIO — UCTOYHUK
BXOJHOTO HAIPSKEHHUS.

2. TlopsiioK BBINOJHEHUS PadOTHI

e CHATh aMIUIUTYIHYIO XapaKTEPUCTUKY YCUIUTENS IPU HOCTOSIHHOM YacTOTE CUTHAJIa
f=1«kIl0.
Tabnunua 1

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

Umﬂx [} B

e [loctpouts aMmuTyAHY0 XapaKTEPUCTUKY Upgpix (Usy).
e CHSATh aMIUIUTYTHO-4YaCTOTHYIO XapaKTEPUCTUKY, MPEJICTABIISIONIYIO COO0M

3aBUCUMOCTH KO3 duiinenTa ycunenus ot 4acTotbl npu U = const (Uw =0,35 B).
Tabnuua 2

f, k' 01 ] 03 | 06 | 09 | 12 | 15 | 1,8 | 21 | 2.4

UBux ° B

kU= UBHX/UBX

e  Brrucauth K03QGUIUEHT YCHUICHHS U IIOCTPOUTD aMILTUTYTHO-9aCTOTHYIO
xapaktepuctuky ky(f).

BriBOA:

KoHTpoJibHBbIE BONIPOCHI:

1. B 4em OOCTOMHCTBA M HEAOCTATKU TPAH3UCTOPHOTO YCUIIMTENS IO CPABHEHUIO C
JIAMIIOBBIM?

2. Tlouemy B yCHJIMTEJISIX Yallle BCETO UCIIOIB3YETCS cXeMa C OOITUM SMUTTEPOM?

3. HazoBuTe mpu4rHBI IOMEX MPHU padoTe YCUIIUTEIEH.
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JlaGopaTopHnasi padora Nel5
HccaenoBanue padoTbl TPAH3UCTOPHOIO aBTOreHeparopa tuna LC

Heab: n3yunTh NpuHUKI pabOThHl TPAH3UCTOPHOrO aBToreHeparopa tuna LC.
IIpuGops1 u 06opyaoBaHMe:

1. JITabopaTopHbIil cTeH T

2. Ocumnorpad

3. cTOYHUK NUTaHUS

4. I'eneparop.

Iopsinok BeINOJIHEeHNsI padoOThI

1. 3apucyiite (GYHKIIMOHATBHYIO
cxeMy aBtoreHeparopa. Kakyro
pOJIb WTpaeT KaxKJbld SJIEMEHT?

W -
Q |- S | 03
Kak  perynupyercs  mpouecc 2 3 0
MOCTYTUIEHUS SHEepruu B Al™? i
% |<
ﬁ =
2. 3apucyiire CXeMy
aBTOT€HEepaTopa C WHAYKTUBHOMN L.L,
CBS3bIO. OObsicHUTE ero L
YCTPONCTBO U MPHUHIUI PaOOTHI. [ __'D:a;
Kak obGecneunBaercs oOpaTHas E\=C °
—
CBSI3b? | E,
|
= C,
3. 3apucyiite CXeMy Lep o
Y 1
aBTOre€HEepaTopa. OObsicHUTE = it U
IPUHLIUII paborel.  Kak _— B
oOecrieunBaeTcs 0OpaTHas CBSI3b? » s
X

4. CoOmrosiasi MOJSIPHOCTH, MOJIKJIFOUUTE UCTOYHUK MTUTaHUs K reHeparopy. K Beixomy
reHeparopa noAKIouuTh ocipuorpad. Mccnenyiite hopMy u aMILIUTY Ty
KOJICOAHMI MPHU PA3TUYHBIX PEKUMAX pabOTHl TPAH3ZUCTOPA.

BriBOA:

KonTpoJsbHbIe BONPOCHI:
1. Uto takoe LC-aBTOoreHepatop rapMOHMYECKUX KOJeOaHun?
2. 3aueM Hy»KHa 0OpaTHas CBsI3b B aBTOreHepaTope?
3. U3 kakux OCHOBHBIX y3J10B coctout LC-aBroreneparop?
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4. Kakoit pesxuM pabOoThI aBTOT€HEpaTOpa HA3BIBAIOT CTAIIMIOHAPHBIM?
KonTpompyemsie komnerenuu: OK 01, OK 02, IIK 2.2

Kpurepuu ouenku J1aboparopHsix pador:

PesynbTaToMm paboThl MO Kaxaoil JiabopaTopHOW paboTe sBIseTCS O(QOopMIICHHE
oryeta W ero 3ammra. OIEeHKy 3a JIabopaTopHyl0 paboTy MpemnojaBaTelb BHICTABISCT
MOCJI€ 3alUThI OTYETA.

JlabopaTtopHbie pabOThHI OLIEHUBAIOTCSA 10 MATUOAIILHOM IIKaJIe:

«5» 0a/1J10B BBICTABJIAETCHA 00yYAKOLIEMYCSl, €CJIU:

— paboTa BBINIOJIHEHA IMOJTHOCTHIO M TMPaBUJIBLHO; paboTa BBHIMIOJIHEHA MO IJIAHY C
y4eToM TpeboBaHUi 0€30MacHOCTH; paboTa BBIMIOJHEHA CAMOCTOSTENRHO; paboTa caHa ¢
COOJIIOJIEHUEM BCEX CPOKOB; COONIOACHBI BCE MpaBuia OQOpPMIICHHS OTUYETa; CIETaHbI
MIPaBUIIHLHBIC BHIBO/IHI,

— BO BpeMsl 3aIUThl 00yYarOIIMIACS MPABIJIBHO TOHUMAET CYITHOCTh BOTPOCA, JACT
TOYHOE OMPEICICHNEe W HWCTOJKOBAaHWUE OCHOBHBIX TIIOHSATHH, CTPOUT OTBET IO
COOCTBEHHOMY IUJIaHY, COMPOBOXKIACT OTBET NMPHMEpPAMH, YMEET NMPUMCHUTH 3HAHHS B
HOBOW CHUTyallMd, MOXET YCTaHOBHTH CBSI3b MEXKIY H3y4aeMbIM M pPaHEE H3yYCHHBIM
MaTepHaJioM M3 Kypca, a TaKXKe C MaTepuajioM, YCBOCHHBIM TPH H3YYCHUU JPYTHUX
JTUCIUTUINH;

«4» 0aJ1a BBICTABJISIETCS 00y4YalOUIEeMYCsi, €CJIM:

— paboTa BBHINOJHEHA TMPABWIBHO C Y4YeTOM 2-3 HECYIIECTBEHHBIX OIIMOOK
UCITPABJICHHBIX CAMOCTOSTEIHHO MO TPeOOBaHUIO IMpernojaBarens; pabora ciaaHa B CPOK
(6o ¢ omo3maHWeM Ha JBa-TPH 3aHATHSA), €CTh HEKOTOpPhIE HEJ0YEThl B O(POPMIICHUU
OTYEeTa;

— BO BpeMsl 3alIUThl O0yYarOIIMIACS MPABHJIBHO TOHUMAET CYITHOCTh BOMPOCA, JACT
TOYHOE OIPEJCIICHNEe W WCTOJKOBAHWE OCHOBHBIX IIOHATHHA, HO OTBET naH 0e3
WCIIOJIb30BAaHUSI COOCTBEHHOT'O IIIaHa, HOBBIX MPHUMEPOB, 03 TNPUMECHCHHUS 3HAHUU B
HOBOW cuTyaruu, 0€3 HCIOJIb30BaHUS CBSI3€H C paHee HW3YYCHHBIM MaTepHaioM |
MaTepHaIOM, YCBOCHHBIM MTPU U3YYCHHUH IPYTUX TUCIIUILIAH;

«3» 0aJ1a BBICTABJISIETCS 00y4YalOUIEeMYCsl, €CJIM:

— paboTa BBIMOJHEHA MPABWIBHO HE MEHEE 4YeM Ha IMOJIOBUHY WM JIOMYIlEeHa
CYILIECTBEHHAs] OIIMOKa, HO OOydYarouuiics BlajgeeT oO0s3aTeIbHBIMU 3HAHUAMH |
YMEHUSIMU T10 TIPOBEPSIEMOM TeMe; 00yHarOIINIICs MHOTOKPATHO 00paIaeTcs 3a MOMOIIbIO
npenojiaBaress; padoTa cliaHa ¢ orno3lanueM 0oJiee Tpex 3aHITHH; B 0QhOPMIICHUH OTYETa
€CTh OTKJIOHEHUS U HECOOTBETCTBUS IIPEIBABIIEMBIM TPEOOBAHHSIM;

— BO BpEMS 3alIUTHI O0yYAIOIIMIACS MPABIIIBHO MMOHUMAET CYIHOCTh BOTPOCA, HO B
OTBETE UMEIOTCS OT/ICTBHBIC MPOOEIBI B YCBOCHUH BOIIPOCOB KypCa;

«2» 0aJL1a BBICTABJIAETCH 00y4YarOUIeMyCsl, €CJIM:

— BBITIOJIHEHO MEHBINE TIOJOBUHBI TPEJIOKEHHBIX 3aJaHUi, OMYyIICHB aBE (|
OoJiee) CylIeCTBEHHBbIE OIMOKKM B XOJie paOOThl, MOKa3aBIIKWE, YTO OOYYaIOIIMIiCS HE
BIaZiceT 00s3aTeIbHBIMA 3HAHUSIMH W YMEHUSIMH IO JaHHOW TEME B IIOJIHOM OOBEMeE,
OOyJaroluiicsl BBIMOJHAET pabOTy C TMOMOIIBI0 TperoaaBarens; padoTra caaHa ¢
HapyILIEHUEM BCEX CPOKOB; UMEETCSI MHOTO HAPYIICHUH MpaBuil 0(OpMIICHUS.

B nanHoMm ciyuae oOyuaromuiics He JomycKaeTcs K 3amure otyera. Pabora momkHa
OBITh UCITPABJICHA C YYETOM HEJOCTATKOB.
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— MpW 3alUTe OT4YeTa OOydYalomuics HE MOXKET OTBETUTh HHM HAa OJWH U3
MTOCTABJICHHBIX BOTIPOCOB.

B nmamHOoM cnywae oOywatomuiicss OyAeT OOMyIIEeH K TMOBTOPHOM 3allUTe OT4YeTa
TOJILKO TOCNIE JIMKBUJAIIMK TPOOETOB B 3HAHWM YYEOHOTO MaTepuana 10 Teme
nabopaTopHOi pabOTHI.
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Tembl pedepaTon

1. Kitaccudukanus 351eKTpOnprUBOJI0B

2. DIEKTPONPUBOJ HA KEJIE3HOAOPOKHOM TPAHCIIOPTE

3. [Ipumenenue MynbTUBHOpaTOpoB B DBM U ycTpoiicTBax aBTOMaTUKU

4. IIpuMeHEHNE TPUTTEPOB HA JKEJIE3HOLOPOKHOM TPAHCIIOPTE

5. Ucropus pa3BUTHs BEIYUCIUTEIIBHON TEXHUKU

6. IIpuMeHeHrE MUKpONPOLIECCOPOB M MHUKp0o-OBM  Ha  Kelle3HOJOPOKHOM
TPAHCIIOPTE

KonTponupyemsie komnereniuu: OK 01, OK 02, 1IK 2.2

Kpurepuu ouenku pedeparosn:

«5» 0aJ/U10B BbICTaBJISIETCH 00y4al0IIEeMYCsl, €CJIM BHITIOJTHEHBI BCE TPEOOBAHUS K
HaAIMKUCAHUIO B COOTBETCTBUU C BHYTPEHHUM CTaHJApTOM U 3amuTe pedepara: o003HaUeHa
npobsieMa U 000CHOBaHA €¢ aKTyaJlbHOCTh, CAEJIaH KPAaTKUM aHaIU3 Pa3IMUYHBIX TOYEK
3peHHsl Ha paccMaTpUBAeMyI0 MPoOJeMy M JIOTUYHO HU3JIOKEHA COOCTBEHHAsS TO3UITHUS,
c(hOopMyITUPOBAHBI BBIBOJIBI, TEMa PACKPHITA MOJHOCTHIO, BBIJIEPKAH 00HEM, COOIIOICHBI
TpeboBaHus K 0hOPMIICHUIO, JaHbl MPABUIIbHBIE OTBETHI HA JIOMOJIHUTEIbHBIE BOITPOCHI.

«4» 0Gasna BbICTaBJsAETCH 00y4alleMycsl, €CJaH OCHOBHbIE TpeOOBaHMS K
pedepaTty W ero 3amure, yKa3aHHBIE HJis OIEHKH «5», BBINOJIHEHBI, HO TPH 3TOM
JONYIIEHbl HENOYEeThl. B 4acTHOCTH, MMEIOTCS HETOYHOCTH B M3JI0KEHUU MaTepUalia;
OTCYTCTBYET JIOTHYECKasi TOCIEIOBATEILHOCTh B CYXKICHHUSIX; HE BBIICpKaH 00BEM
pedepaTta; UMEIOTCS YIyHIeHUS B OQOPMIICHWU, HA JOMOJHUTEIHHBIC BOMPOCHI IPHU
3allUTe JaHbl HEMOIHBIE OTBETHI.

«3» Oasa BbICTaBJIAsIETCHd 00y4YawIeMyCsl, €CJM TeMa OCBEIICHA JIHIIb
YaCTUYHO; JIOMYIIEHbl (paKTUYECKUE OIIMOKHU B cojiepkaHuu pedepara WU MPU OTBETE
Ha JIOTIOJIHUTEIbHBIE BOIPOCHI; HE BBIAEpKaH 00beM pedepaTra; UMEIOTCS YMYIICHUS B
o opMIICHUH.

«2» 6aJ1a BBICTABJISIETCHA 00y4alOMIeMyCsl, €CJINn:

1) TeMa oCBOEHa JHIIb YACTUYHO; JOMYIICHbI I'pyOble OMIMOKU B COJCPKAHHUU
pedepata wiM TpU OTBETE HaA JOMOJHHUTENbHBIE BOMPOCH; HE BBIIEPKAH O0BEM
pedepara; UMEIOTCS yIyIIeHUusI B 0OPMIICHUH; BO BpEMS 3aIIUThI OTCYTCTBYET BBIBO/I;

2) Tema pedepaTa HE pacKpbITa, OOHAPYKUBACTCS CYIIECTBEHHOE HETIOHWMAHHE
po0JIeMBbI; OOYJAIOIITUICS HE TOTOB K 3aITUTE.
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TeMbl npe3eHTanmni

. Kitaccudukanust anekrponpuBo10B

. DJIEKTPOIIPUBOJL HA KEJIE3HOLOPOKHOM TPAHCIIOPTE

. [Ipumenenne MynbTUBHOpaTOopoB B OBM 1 ycTpoiicTBax aBTOMaTUKH

. [IpuMeHeHne TpUIrrepoB Ha KeJIe3HOAO0POKHOM TPAHCIIOPTE

. UcTopus pa3BuTus BBIYUCIUTEIBHON TEXHUKU

. IIpuMeHeHre MHMKpPOIIPOLIECCOPOB M MUKpO-OBM Ha  Kene3HOAOPOKHOM
TPaHCIIOPTE

NN B~ W=

KonTponupyemsie komnereniuu: OK 01, OK 02, 1IK 2.2

Kpurepuu ouneHku npeseHTanuii:

«5» 0aJ1710B BBICTABJISIETCH 00y4aK0IIEMYCsl, €CJIH:

— TeMa pacKpbiTa TMOJHOCTHIO; BBIJAEpPkKaH OO0OBEM, COOIIOJIEHBI TpPeOOBaHUSA K
BHEITHEMY O()OPMIICHUIO; TIPOBEJCH aHaIM3 pabOThl C MPUBICYCHUEM JIOMOIHUTEILHOM
JUTEPATYPbL; CHOPMYIUPOBAHBI BHIBOIBI,

— mpencTaBisieMas HWHGOpMANMS ~— CUCTEMATHU3UpPOBaHA, TIOCJEAOBAaTEelIbHA |
JIOTHYECKH CBS3aHAa,

— IIMPOKO MUCTIOIb30BaHbl MH(pOpMaIoHHbIe TexHooruu (PowerPoint u mip.);

— OTCYTCTBYIOT OLITMOKH B MPEACTABISIEMON HHPOPMAIIUK;

— JIaHbI OTBETHI Ha JIOTIOJHUTEIBHBIC BOIIPOCHI TIOJHBIC ¢ MIPUBUICHUEM TIPHMEPOB
W/WJIN TIOSICHEHU.

«4» 6aJ1a BBICTABJISIETCA 00y4alONIeMYCsl, €CJIN:

— TeMa pacKphITa; MPOBENIEH aHajau3 paboThl 0€3 MPHUBJICUCHUS TOTOJHUTEIHLHOM
JUTEPaTypPhI; HE BCE BHIBOJBI CACIAHBI U/UIH 000CHOBAHBI;

— TpejicTaBisieMas nHopMaIusi CUCTEMAaTU3UPOBaHa U TIOCIIeIOBATENbHA;

— HCTOJIh30BaHbl HHGOpMaroHHbie TexHooruu (PowerPoint u mip.);

— JIomyIeHo He Oosiee 2 omurOOoK B MpeACTaBIsIEeMO HHPOpMALIUK;

— JIaHbI OTBETHI HA JIOTIOJIHUTEIbHBIE BOTIPOCHI MOJTHBIC W/ UM YACTHYHO TOJTHBIE.

«3» 0aJ1a BBICTABJISIETCH 00y4alOUIeMYyCsl, €CJIN:

— TeMa pacKpbiTa HE TIOJHOCTBIO; BBIBOJBI HE CJlieJaHbl W/WIM BBIBOJABI HE
00OCHOBAHBI;

— mpeacTaBisiemMas ~— uwHOpMmalus  HE  CHCTeMaTHU3UpOBaHA  W/WIM  HE
MOCJIeIOBATENbHA;

— HCIOJIb30BaHbl HH(GOpMaIMoHHbIe TexHoJoruu (PowerPoint u mip.) 4acTUYHO;

— JomyIiieHbl 3-4 omuoOKy B peacTaBIseMon nHpopmaIuu;

— JIaHbI OTBETHI TOJBKO Ha AJIEMEHTApHbIE JIOMOJIHUTEIbHBIE BOMPOCHI.

«2» 6aJ1a BBICTABJISIETCA 00y4alONIeMYCsl, €CJINn:

— TeMa HE PacCKphITa; OTCYTCTBYIOT BHIBOJIBI;

— mnpejacTaBisieMas nH(opMaIus JOTHYECKU HE CBA3aHA;

— HE UCIOJIb30BaHbl HHpopManoHHbie TexHonoruu (PowerPoint u nip.);

— Jony1ieHo 0osblie 4 omnOOoK B MpeACTaBIsieMO HHPOpMaLIUK;

— HET OTBETOB Ha JIOTIOJHUTEIHHBIE BOIIPOCHI.
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PYBEXKHBI KOHTPO.Ib

Kountpouabnas padora Nel
1o teme 1.2. JiaekTpuyecKkre Henu MOCTOSHHOI0 TOKA

MeToauyeckue ykazaHusi K KOHTPOJbHOMH padoTe

KontponsHas paboTa TmOKa3bIBa€T YPOBEHb TEOPETUYECKOM M MPAKTUYECKOM
MOJATOTOBKM OOYYaIOIIMXCS, OTPAXKaeT HaJIMYME HABBIKOB U YMEHUH CaMOCTOSITEIbHO
MCIIOJIb30BaTh U3YUYEHHbBIN MaTepUall.

KonTtponbsHas pabota cocraBnena B 10 BapuaHTax, COAEPKUT 3 3a/1auu (CMEIIEHHOE
COEIMHEHUE PE3UCTOPOB).

Ha xouTponbsHyt0 paboTy OTBOAUTCS 45 MUHYT.

B pesynbrare n3ydeHus BHIHECEHHBIX HAa KOHTPOJIBHYIO PabOTy TeM 00ydarouuics
JIOJIKEH:

3HATH

- CYIIHOCTb (PUBMYECKUX MPOIECCOB, MPOUCXOIAIIUX B DJICKTPUUECKUX LETSIX
MOCTOSTHHOT'O TOKa;

- IOPAJIOK pacueTra MapaMeTpoB IEKTPUUECKUX IENeH MOCTOSHHOTO TOKA;

yMeTh

- MPOU3BOAUTH PAaCUYET NapaMETPOB IEKTPUUECKHUX LIETIEN NOCTOSIHHOTO TOKA.

OTtBeTnI
Bapmu 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=1,=6 A, R=30 Om, [=3 A, R234=6 Om,
U1=48 B, U23=U4:72 B, U= U2=36 B, U3:U4:54 B, R2345=2,7 OM,
I,=4 A, L=1=2 A, U,=40 B, Ii=1 A, L=2 A, 13:1,2 A, R=4,7 Om
U;=32 B I=1,8 A

2 R23:180 OM, R234:72 OM, R12:20 OM, R34:6 OM, R34:15 OM,
R=100 Owm, I=1,=1,25 A, R=26 Om, [=5 A, R345=6 Om,
U1=35 B, U23=U4:90 B, U1: U2=100 B, U3=U4=30 B, R3455=10 OM,
1420,75 A, 12: I3:O,5 A, Ilzl A, 1224 A, 13:3 A, I4:2 A R23456:6 OM,
U,=30 B, U;=60 B R=10 Om

3 R23=210 OM, R234=14 OM, R12=18 OM, R34=6O OM, R56=12 OM,
R=20 OM, I=I|:7,5 A, R=78 OM, =2 A, Rosa56=1 OM,
U1:45 B, U23:U4:105 B, U1: U2:36 B, U3:U4:120 B, RZS OM
=7 A, L= I3:0,5 A, 1121,2 A, 12:0,8 A, 13:0,4 A,
U2:55 B, U3:50 B 1421,6 A

4 R23:200 OM, R234:40 OM, R12:8 OM, R34:12 OM, R45:6 OM,
R=64 Om, [=],=2,5 A, R=20 Om, [=9 A, Ris56=15 Om,
U1=60 B, U23=U4:100 B, U1: U2=72 B, U3=U4:108 B, R23456:6 OM,
L=2 A, L=1:=0,5 A, =3 A, L=6 A, ;=36 A, R=10 Om
U,=70 B, U;=30 B =54 A
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5 R»5=300 OM, R24=50 OM, R1,=50 OM, R3,=20 OM, Rs¢=3 OM,
R=75 Om, I=1,=2,4 A, R=70 Om, I=3 A, Ruse=6 Om,
U,=60 B, U,=U,=120 B, U;=U,=150 B, Us=Us=60 B, | Ra3456=2 Om,
L=2 A, L= 1=0,4 A, =05 A, L,=2,5 A, i=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=[,=5 A, R=62,4 Owm, I=3,75 A, R234=6 Om,
U]ZSO 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, 11:2,25 A, 12:1,5 A, R:4,7 Om
U;=70 B =0,75 A, .=3 A

7 R23=48 OM, R234:16 OM, R12=24 OM, R34=16 OM, R34=15 OM,
R=50 Owm, [=1,=4,5 A, R=40 Owm, I=6 A, Rs45=6 Owm,
U=153 B, U,;=U4+=72 B, U;=U,=144 B, Us=Us=96 B, | Rus5s=10 Om,
I4=3 A, L= I3=1,5 A, I1=2,4 A, Iz=3,6 A, I3=2 A, R23456=6 OM,
U,=42 B, U;=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, I:I1:3,75 A, R=104 OM, 122,5 A, Ros456=1 OM,
U1:6O B, U23:U4:180 B, U1: U2:200 B, U3:U4:60 B, RZS OM
I,=3 A, L= 1320,75 A, U,=75 11:0,5 A, L=2 A, 13:1,5 A,

B, Us=105B =1 A

9 R»;=60 OM, R24=20 OM, R1,=30 OM, R3,=60 OM, R4s5=6 OM,
R=30 Owm, [=],=9 A, R=90 Om, I=3,9 A, R3456=15 Om,
U1=9O B, U23=U4=180 B, U1= U2=1 17 B, U3=U4=234 B, R23456=6 OM,
=6 A, L=1=3 A, [=29 A, L=1 A, =23 A, R=10 Om
U,=120 B, U;=60 B I=1,6 A

10 R23:60 OM, R234:24 OM, R12212 OM, R34:40 OM, R56:3 OM,
R=40 Om, I=[,=5 A, R=520m, [=5 A, Ruse=6 Om,
U]ZSO B, U23:U4:120 B, U1: U2:6O B, U3:U4:200 B, R23456:2 OM,
I4:3 A, 12: I3:2 A, U2:50 B, 11:3 A, 12:2 A, 13:1 A, I4:4 A RZS OM

U;=70 B
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1. Ilpumensis 3akoH Owma juisi ydacTKa II€NH, 3aKOHBI IOCIEJOBATEIbHOIO U
MapaJJICIbHOTO COCIMHEHNUM PACCUUTATH 110 3aJJaHHON CXEME, 3HAUEHUSM CONPOTUBIIEHUN
PE3UCTOPOB U MOABEACHHOMY HANPSIKEHUIO MAapaMETPhl ANEKTPUUECKOW LENH. 3HAYEHUS
R, R, Rs, Rs, U, nawer B Tabnuue BapuanTtoB. OnpeneauTs 3KBUBAJEHTHOE
CONPOTHBJICHUE LENH, TOK B I[eNH, HANPSI?KEHUS U TOKU HA BCeX pPe3nucTopax.

R, R;
—
R, |1~ I~ L’_,
I Ry
— | S
L4
Bapuant 1 2 3 4 5 6 7 8 9 10

UB 120 125 150 | 160 | 180 | 200 | 225 | 240 | 270 | 200
R;,0m 8 28 6 24 25 16 34 16 10 16
R, ,Om 20 60 110 | 140 | 120 25 28 100 40 25
R;, Om 16 120 | 100 60 180 35 20 140 20 35
R4, OM 18 120 15 50 60 40 24 60 30 40

2. Ilpumenss 3akoH Owma s yyacTKa LENH, 3aKOHbI IIOCJIEIOBATEIIBHOTO U
MapaJyICIbHOTO COCIMHEHNUN PACCUMTATh 110 3aJaHHOU CXEME, 3HAUEHUSM COINPOTUBIIEHUN
PE3UCTOPOB M MOJABEACHHOMY HAIPSKEHUIO MAPAMETPhl SJIEKTPUUECKON LEeNH. 3HAUYCHUS
Ri, R, R;, Rs, U, nmamer B Tabnuie BapuaHnToB. OnpenejuTh 3KBHBAJEHTHOE
CONPOTHBJICHUE LENH, TOK B L[eNU, HANPSKEHUS U TOKU HA BCeX pe3ucTopax.

Bapuanr 1 2 3 4 5 6 7 8 9 10

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

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

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

Rs3, Om 45 10 300 30 60 240 48 40 100 | 200

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

3. Ilpumensss 3akoH OMa i ydacTKa UEMH, 3aKOHBI IOCJEIOBATEIBHOIO U
MapajlJIeIbHOTO COCIMHEHUM pacCUMTATh 10 33JJaHHON CXeMe, 3HAUEHUSIM CONPOTUBIICHUM
pPE3UCTOPOB M MOJIBEACHHOMY HAIPSXKEHUIO MapaMeTphl AJIEKTPUUYECKON 1enu. 3HaUYCHUS
Ri, Ra, R3, R4, Rs, Re, U, manbr B Tabnuie BapuantoB. OnpeaeauTb 3KBHBAJTEHTHOE
CONMPOTHUBJICHUE HEIH.
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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
R, ,OmMm 2 4 4 4 3 2 4 4 4 3
R, ,OMm 4 15 2 10 6 4 15 2 10 6
R;, OMm 12 10 6 4 6 12 10 6 4 6
R4, OM 3 5 4 15 3 3 5 4 15 3
Rs, OMm 5 10 10 10 12 5 10 10 10 12
Rs, OM - 4 2 5 4 - 4 2 5 4

]
R
A .
Fs R4 Fa |::| Rz
B
Cxema 2 Cxema 3

Cxema 4 Cxema 5
KonTpommpyemsie komnerenuu: OK 01, OK 02, IIK 2.2

Kpurepuu ouenku:

«5» 0a/U10B BBICTABJIAETCH 00y4alOLIeMyCsl, €CJIU:

- paboTa BBHIMIOJIHEHA MTOTHOCTHIO;

- BCE€ 3aJIaHUA BBITIOJHEHBI MPABUIILHO, BO3MOXKHA OJTHA HETOYHOCTh WJIM OIKCKa, HE
SIBJIFOIIASICS CJIEICTBUEM HE3HAHUS WM HEMOHMMAaHUs Yy4eOHOro MaTepuarna;

«4» 6ai1a BBICTABJSIETCS 00y4YaKOIIEMYCS, eCJIN:

- paboTa BBITIOJHEHA MTOJTHOCTHIO Wi He MeHee 4eM Ha 80 % oT oObeMma 3a1anusi, HO
B HEW UMEIOTCS HEIOYETHI M HECYIIECTBEHHBIC OMIHOKH;

- paboTa BBINOJIHEHA IOJHOCTBIO, HO HCIOJIb30BaHbl HANMEHEE ONTUMAJIbHBIE
MOAXO/IbI K PEIICHUIO MOCTABICHHOM 3a/1auu;

«3» 0aJju1a BhICTaBJIsACTCH 00y4arOIeMycsl, eCJIu:

- pa0boTa BBITIOJTHEHA 00JIee YeM HAMOJOBUHY, JOMYIIEHO 00Jiee TpeX OMMOOK;

«2» 0aJ11a BBICTABJISIETCS 00y4YarOUIeMycsi, €CJIm:

- paboTa BBINOJIHEHAa MEHbIIIE YEM HAIMOJOBUHY WM COJEPXKHUT HECKOJIbKO
CYILIECTBEHHBIX OIIMOOK; paboTa HE BBIIIOJIHEHA.
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KontpoabHast pabora Ne2
no teme 1.4. Jiekrpuyeckue Henu NepeMeHHOro ToKa

MeToauyecKkue yKa3aHusi K KOHTPOJIbHOM padoTte

KontponsHas paboTa mOKa3bIBa€T YPOBEHb TEOPETUYECKOM M MPAKTUYECKOU
MOATOTOBKU OOYYaIOIIUXCs, OTpakaeT HAJIMUYMUE HABBIKOB U YMEHUH CaMOCTOSITEIBHO
WCIIOJIb30BaTh U3YYEHHBIN MaTepUAIL.

KontponwsHas pabora cocraBineHa B 20 BapuaHTax, COACPKHUT 2 3aaaud (pacuer
onHO(a3HON HEpa3BETBIEHHOW IIEMM TIEPEMEHHOTO0 TOKAa M pacyer oaHo(a3HOH
Pa3BETBIICHHOM 1IN MTEPEMEHHOTO TOKA).

Ha xouTponbsHyt0 paboTy OTBOAUTCS 45 MUHYT.

B pesynbrare n3ydeHus BHIHECEHHBIX HAa KOHTPOJIBHYIO PabOTy TeM 00ydarouuics
JIOJIKEH:

3HATH

- CYIIHOCTb (PUBMYECKUX MPOIECCOB, MPOUCXOIAIIUX B DJICKTPUUECKUX LETSIX
0J1HO(ha3HOTO MEPEMEHHOI0 TOKA;

- TIOPSIIOK pacuera NmapaMeTpoB BJEKTPUUYECKUX LIeTed 0JHO(Aa3HOro MepeMEHHOTO
TOKa;

yMeTh

- TNPOU3BOJUTH pacueT TMapaMeTpOB JJIEKTPUUECKUX Lene  oaHo]azHOTO
MIEPEMEHHOT0 TOKA;

- CTPOUTH BEKTOPHBIE TUATPAMMBI.
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OT1BeTHBI

Bapuan 3ananue
T 1 2
1 R=R;+R,=12 Owm; Z,=R,=5 Om; cos ¢:=R,/Z=1; 1,=U/Z,;=10 A;
X:XL1-X01:16OM; IA1:I1COS ([)1:10 A, IP1:0.
Z=200M; U=IZ=200 B; | Z,=\ R+X1,>=50Mm; cos ¢;=Ro/Z,=0.6;
PZIZR=12OOBT; Sil’l (PQZXLQ/Z2:O,8; IzZU/ZZZIO A,
Q=I’X=1600 Bap; Ixo=Icos ¢:=6 A; Ip=Dsin ¢,=8 A.
S=I"Z=2000BA; =N+ a0+ (e 1)’ =18 A;
cose=P/S=0,6; Ur=120 B; | cosp=(Ix1+12)/1=0,89; sin @=Ip,/1=0,44.
Ur=180B; Uc=20B P=Ulcosp=801B1; Q=U 1 sin ¢=396Bap;
S=U [=900 BA.
2 R=R,;+R,=30 OM, Z1:R1=100M; COS (p1:R1/Z1:1; 1,=U/Z2,=5 A,
X:XLl—Xc1:4OOM; Ixi=Iicos (p1=5A; Ip=0.
Z=50 Om; I>=P/R=4 A; Z,=\ R+X>=100M; cos 9=R2/Z,=0,8;
=2 A; U=1Z=100 B; sin (|)2=-Xc2/Zz=-0,6; L,=U/Z,=5 A;
Q=IZX=16OBap; IAzzlz(ZOS (P2=4A, Ip2=Izsin (p2=-3 A
S:IZZZZOOBA, I:\/(IA1+IA2)2+ (IP1+Ip2)2 :9,5 A,
cos@=P/5=0,6; Ur=60 B; | cosp=(In1+1a2)/1=0,95;  sin  @=Ip/1=-0,32.
U=100 B; Uc=20 B P=Ulcos¢=451Bt; Q=U 1 sin ¢=-152Bap;
S=U [=475BA.
3 R=60wm; 7,=R,=40wm; cos ¢,=R\/Z=1; 1,=U/Z,=12,5 A,
X:XL1+XL2-Xc1:80M; IA1:I1COS (P1:12,5A; Ip1=0.
7Z=100m; I=U/Z =4 A;|Z,=X=50mMm; cos ¢:=R,/Z,=0; sin ¢,=-Xc2/Z,=
P=I’R=96BrT; =-1; L,=U/Z=10 A; I,=I:cos ¢,=0;
Q=I"X=128Bap; Ip2=Isin @=-10 A.
S=I"Z=160BA,; =N+ a0) >+ (Ipi 1)’ =16 A;
cos@=P/5=0,6; Ur=24 B; | coso=(In1+1a2)/1=0,78; sin  @=Ip:/1=-0,625.
U=48 B; Uc=16 B P=Ulcosp=624BT; Q=U 1 sin ¢=-500Bap;
S=U [=800BA.
4 R=16 Owm; Z:=\ R*+X.,>=50M; cos ¢=R,/Z,;=0,8;
X=Xp1+X2-Xc1=12 OM, sin (|)1=XL1/21:0,6; I,.=U/Z,=10 A, Ix1=Iicos 1=
ZZZO OM, 12: QL1/XL]:9 A, :SA, Ip1211Sin ([)1:6 A
[=3A;  U=IZ=60  B;|Z=\ R+X1,>=10 Om; cos ¢;=R2/Z,=0.6;
P=I’R=144 Br; sin @=X1,/7,=0,8; L,=U/Z,=5 A,
Q=I’X=108 Bap; La=Ic08 @2=3A; Ipp=Isin g,=4 A.
S=I’Z=180 BA; =N+ a0+ (e 1)’ =15 A;
cose=P/S=0,8; Ur=48 B; | coso=(Ir1+112)/1=0,73; sin  @=(Ip1+Ip2)/1=0,67.
Ur=60 B; Uc=24 B P=Ulcosp=547,5BT; Q=U 1 sin ¢=502,5Bap;
S=U [=750 BA.
5 R=80mM; Z=\ R*+X1,>=200M; cos ¢1=R/Z,=0,8;

XZXLl—Xc1—Xc2=-6 OM,

7Z=10 Om; I=Ux/Xce =10
A; U=1Z=100 B;
P=I’R=800B1;  Q=IX—-

sin (P1=XL1/Z1:0,6; Ile/Z1=2,5 A; Ia1=Iicos 0=
=2A; Ip=Lisin ¢;=1,5 A.

ZzZXczzl()OM; COS (p2=R2/Zz=O; Sil’l (pzz—Xcz/Zzz
=-1; L=U/Z,=5 A; 1x,=I>cos @,=0;
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600 Bap;

S=1’Z=1000 BA;
cos=P/S=0,8; Uz=80 B;
U=60 B; U=120 B

IP2:IZSin (|')2:-5 A.

Iz\/(IA1+IA2)2+ (Ip1+lp2)2 =4 A,
cos@=(Ia1+1a2)/1=0,5; sin  @=(Ipi+1Ip)/1=-0,875.
P=Ulcosp=100BT; Q=U 1 sin ¢=-1758ap;
S=U [=200BA.

6 R=80 Owm; Z=\ R*+Xc>=400M; cos ¢,=R,/Z,;=0,6;
X=Xp1-Xc1-X2=60 OM, sin (|)1=—Xc1/Z1=—0,8; 11=U/Zl=1,25 A,
Z:100 OM, IZZP/R:4A, IA1:LCOS (P|=O,75A, Ip1211Si1’1 (p1:-1 A
[=2A; Q=I’X=60 Bap; | Z,=\ R*+X,>=20 Om; cos ¢;=R»/Z,=0,8;
S:IZZZIOO BA, Sil’l @2:XL2/22:0,6; I2:U/22:2,5 A,
COS(P:P/SZOaS; UR:80 B, IA2:IzCOS (P2:2A; Ip2=Izsin (|)2:1,5 A.
U1=100 B; Uc=40 B =N+ )+ (It > =2.8 A;
cos@=(1a1+142)/1=0,98; sin  @=(Ip+1p,)/1=0,18.
P=Ulcosp=137 Bt; Q=U 1 sin ¢@=258ap;
S=U I=140 BA.
7 R:R1+R2:8 OM, Z]ZR1:5 OM, COS ([)1:R1/Z1:1; Ile/lelo A,
XZXLl—Xc1—Xc2=6 OM, IA1=I1COS (p1:10 A, IP1:0.
Z=100m; ’=P/R=25A; | Z,=\ R*+X1,>=7,20M; cos ¢;=Ro/Z,=0,56;
I=5A; U=IZ=50 B; sin (P2:XL2/ 22:0,83; L=U/Z,=7 A;
Q=I’X=150 Bap; Ixo=Lcos 02=3,9A; Ip=Dsin ¢,=5,8 A.
S:I2Z:250BA, I:\/(IA1+IA2)2+ (IP1+IP2)2:15 A,
cos@=P/5=0,8; Ur=40 B; | cosqo=(Ix1+1a2)/1=0,93; sin 0=Ip,/1=0,39.
U=50B; Uc=20 B P=Ulcosp=806BT; Q=U 1 sin ¢=292,5 Bap;
S=U I=750BA.
8 R=R;+R,=600m; Z,=R,=15 Owm; cos ¢,=R\/Z:=1; 1,=U/Z,=3,3 A;
X:XL1-X01-Xc2:-8O OM, IA1:I1COS (p1:3,3A; IP1:0.
Z=100 Owm; Z:=N RH(X1-X2)*=200m; cos ¢,=Ro/Z,=0.6;
12: Qc1/Xc1:4A; I:2A, Sil’l (p2=(XL2—Xc2)/22=0,8; IQZU/Zzzz,S A,
U=17=200 B, Ix2=I>cos (P2:1,5A; Ipzzlzsin ([)2:2 A.
P=I’R=240BT; Q=1"X=-320 | I=V(Ia1+1a2)+ (Ip1+1p2)*=5,2 A;
Bap, cosp=(Ia1+142)/1=0,92; sin ¢=Ip,/1=0,38.
S=I"Z=400 BA; P=Ulcos@=239Bt; Q=U 1 sin ¢=99Bap;
cos=P/S=0,6; Ur=120 B; | S=U I=260BA.
Ur=40 B; U=200B
9 R=320wm; Z:=\ R*+X¢>=100M; cos ¢=R,/Z;=0,8;
X:XL1+XL2-Xc1- sin ([)1:-Xc1/21:-0,6; Ile/Z1:5 A,
X=240m; Z=40 Ow; | [ai=Iicos ¢=4A; Ipi=Iisin ¢;=-3 A.
U=IZ=160 B; | Z:=V R*+X,=220M; cos ¢.=R,/Z,=0,818;
P:FRZSIZBT; Sil’l (pzz-Xcz/Zzz-O,545; IzZU/Zzzz,3 A,
Q=I’X=384zap; Laa=Lcos ¢:=1,9A; Ip,=Isin ¢,=-1,25 A.
S=I>Z=640 BA; =V )+ (Ipi )’ =7,3 A;
cosp=P/5=0,8; Ur=128 B; cos=(I1a1+142)/1=0,808; sin @=(Ip;+Ip,)/1=-0,582.
Ur=160 B; Uc=64B P=Ulcos¢=295 Br; Q=U 1 sin ¢=-211sap;
S=U [=365BA.
10 | R=320m; Z,=\ R2+Xc1’=90m; cos ¢=R,/Z,=0,44;
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X=Xp1+X2-Xc1-X =24

Om; Z=40 Om;  1=Up/Xu,
=5A;  U=IZ=200 B
P=I*R=800 Br;

Q=I’X=6008ap;
S=1’Z=1000 BA;
cos=P/S=0,8; Ur=160 B;
UL:200 B, UCZSO B

sin (P1:—XCl/Z1:—O,89; IlZU/Z1:5,6 A,

[ai=licos @1=2,5A; Ipi=Iisin ¢,=-5 A.
Z,=\R+H(X12-X2)’=100M; cos 9,=R2/Z,=0,8;
sin (p2=(XL2-Xc2)/Zz=O,6; L,=U/Z,=5 A,

[a2=Icos @:=4A; Ip=Dsin @,=3 A.
I:\/(IA1+IA2)2+ (IP1+IP2)2 :6,8 A,
cos@=(Ia1+142)/1=0,96; sin @=(Ip+1p)/1=-0,29.
P=Ulcosp=326Bt; Q=U 1 sin ¢=-99Bap;
S=U 1=340BA.

11 R=R;+R,=6 Owm; Z,=R,=100mMm; cos ¢:=R./Z=1; 1,=U/Z,;=5 A,
X:XL1+XL2-X(:1:8 OM, IA1:I1COS (P1:5A; IP1:0.
Z=10 Om; U=IZ=50 B; | Z=\ R+X1,>=100m; cos 9=R,/Z,=0,6;
P:IZRZISO BT; sin (p2=XL2/22=0,8; IzZU/Zzzs A,
Q=I’X=200Bap; Iaa=Lcos @;=3A; Ip=Lsin ¢,=4A.
S=1Z=250 BA,; =V a0+ (Ipi+Hp)> =9 A;
COS(P:P/S:()96; UR:3O B, COS(P:(IA1+IA2)/I:0,89; sin (P=IP2/I=O,44.
U=55B; Uc=15B P=Ulcosp=400Bt; Q=U 1 sin ¢=198pap;
S=U =450 BA.
12 R=R;+R,=12 Owm; 7,=R;=20wm; cos ¢:=R\/Z:=1; 1,=U/Z,=25 A;
X=X+ X12-Xc1=16 OM, Ix1=Icos (P1:25A, Ip;=0.
Z=20 Owm; I’= Q/X=100 A; | Z,=V R*+X>=50Mm; cos ¢,=R./Z,=0,6;
1=10 A, U=IZ=200 B, sin (Pzz-Xcz/Zzz-O,g; IZZU/ZZ=10 A,
P=I’R=1200 Br; Iao=lc0s P2=6A; Ipp=Isin g.=-8 A.
S=1’Z=2000BA; I=V(La a0+ (I ) =32 A;
cos@=P/5=0,6; Ur=120B; | coso=(Ir1+1,)/1=0,97;  sin  ¢=Ip/1=-0,25.
U =250B; Uc=90 B P=Ulcos¢=1552Bt; Q=U 1 sin ¢=-400Bap;
S=U I=1600BA.
13 R:80M, X:XL-Xc1:32 OM, Z]ZR1:120M; COS (p1:R1/21:1; I1:U/le4,2 A,
Z=10 OM; [*=P/R=9 A; Ia1=Iicos (P1:4,2A; Ip,=0.
=3 A; U=IZ=24 B; | Z,=X=80mM; cos ¢:=R,/Z,=0; sin ¢,=-Xc2/Z,=
Q=I"’X=54 Bap; =-1; ,=U/Z,=6,25 A; 1x,=I,cos ¢,=0;
S=I"Z=90 BA; Ip,=Lsin 2=-6,25 A.
cos@=P/5=0,8; I:\/(IA1+IA2)2+ (Ipi+1p,)*=7.5 A,
Ur=24B;U=36B; Uc=18B | cosp=(Ir1+142)/1=0,56;  sin  ¢=Ip/I=-0,83.
P=Ulcosp=210BT; Q=U I sin ¢=-311 Bap;
S=U I=375BA.
14 R=40M; X=Xi;-Xc:=30M; | Z;=\ R*+X,,>=6,70M; cos ¢:=R,/Z,=0,9;

7=50m: 1=U/Z =6 A:
P=I’R=144Br;
Q=I’X=108Bap;

S=I’Z=180 BA;
cos@=P/S=0,8;  Ur=24B;
U;=90 B; U=72 B

sin (P]:XU/Z]:OA-S; I]=U/Z1=7,5 A,

IA1=Ilcos (p1:6,75A; Ip1=Ilsin @1:3,38 A.

Zzz\/ R22+XL22:50M; COS (p2=R2/Zz=O,6;

Sil’l (p2:XL2/22:0,8; Iz=U/Zz=10 A,

IAzzlzCOS (P2:6A; Ipzzlzsin ([)2:8 A.
=NV + (T H)? =17 A;
cos@=(Ia1+142)/1=0,75; sin  @=(Ip+1p,)/1=0,67.
P=Ulcosp=638BT; Q=U 1 sin ¢@=570Bap;
S=U 1=850 BA.
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15 | R=R;+R,=80wm; Z=\ R*X,,>=400mM; cos ¢,=R,/Z,=0,8;
XZXLl—Xc1:6OM;Z=10 OM, sin (P1:XL1/Z1:0,6; I]ZU/Z1=1,25 A,
[=U/Z=2A; P=I’R=32Br; | Ix;=Iicos ¢;=1A; Ir;=I;sin ¢;=0,75 A.
Q=I’X=24gap; Z>,=Xc2=400M; cos ¢=R2/Z,=0; sin ¢:=-Xc2/Z>=
S=I’Z=40 BA; =-1; 1,=U/Z,=1,25 A; Ix,=Icos ¢,=0;
cos@=P/S=0,8; Ur=16 B; | I;,=Isin @,=-1,25 A.
Ur=20 B; U~=8 B I:\/(IA1+IA2)2+ (IP1+Ip2)2:1,1 A,
cos@=(Ia1+142)/1=0,91; sin @=(Ip;+Ip,)/1=-0,45.
P=Ulcose=50Bt; Q=U 1 sin ¢=-24,75Bap;
S=U I=55BA.
16 | R=R+R,=16 Owm; Z=\ R*+X>=200M; cos ¢,=R./Z,=0,6;
X:XLrXc]:-lz OM, Sil’l ([)1:-X(;1/Z1:-0,8; I1:U/21:2,5 A,
Z:200M, 12: Q/X:16 A, Ia1=Iicos (P1:1,5A; Ip1:I1SiIl ([)1:—2 A.
[=4A; U=IZ=80 B; | Z,=\ R,>+X1,’=130Mm; cos ¢,=R,/Z,=0,62;
P=I’R=256 Br; sin @=X1,/2,=0,77; L,=U/Z,=3,85 A,
S=I’Z=320 BA; [a>=Icos :=2,4A; Ip,=Issin ¢,=3 A.
cos@=P/S=0,8;  Ur=64B; | I=V(Ia1+1a2)+ (Ip1+]p2) =4 A;
Ur=32 B; Uc=80 B cos@=(Ia1+1a2)/1=0,975; sin @=(Ipi+1p2)/1=0,25.
P=Ulcosp=195Bt; Q=U 1 sin ¢=50Bap;
S=U =200 BA.
17 R=3 OM, Zl=R1=ZOM; COS (P1=R1/21:1; I]ZU/Z1:25 A,
X=-Xc1-Xc2=-4 OM, IA1=11 COS (p1=25A, IPIZO.
Z=50m; U=IZ=30 B; Z=\ R +X12>=3,60M; cos ¢=R,/Z,=0,56;
P=I’R=108Br; sin @=X1,/7,=0,83; L,=U/Z,=13,9 A,
Q=I’X=-144Bap; Iao=Dcos ¢2=7,8A; Ipx=Dsin @,=11,3 A,
S=I"Z=180 BA; =N+ )+ (I +Hp,)>=15,8 A;
cos@=P/S=0,6; Ur=18 B; | cosp=(Ix1+12)/1=0,7; sin 0=Ip/1=0,72.
Uc=24B P=Ulcos¢=553Bt; Q=U 1 sin ¢=5698ap;
S=U I=790BA.
18 R=16 Owm; Z,=R;=5 Om; cos ¢=R,/Z=1; 1,=U/Z,=10 A;
XZ—Xc1—Xcz:—12 OM, IA1=I1COS (|')1:10A, Ip1:O.
7=20 Owm; ’=P/R=4A; | Z:=\ Ry>*H(X12—Xc2)’=100n; cos 9,=Ro/Z,=0,8;
[=2A, U=IZ=40 B; | sin @:=(X12—X2)/Z,=-0,6; [,=U/Z,=5 A;
Q=I"’X=-48 Bap; Ix=Lcos ¢2=4A; Ip=Dsin @,=-3 A.
S=I°Z=80 BA; =V + (Tt Ip) =14,3 A;
cos¢=P/S=0,8;  Ur=32B; | cosp=(Ir1+142)/1=0,97;  sin  @=Ip/1=-0,21.
Uc=24B P=Ulcosp=694Bt; Q=U 1 sin ¢=-150Bap;
S=U [=715BA.
19 R=40m; Z:=\ R*+Xc>=50m; cos ¢1=R,/Z,=0,6;
X:XLl'XC1'XC2:3OM; Sil’l (|)1:-X(:1/Z1:-0,8; I1:U/21:10 A,
Z=50m; I’=P/R=16A; | Ia;=I,cos ¢;=6A; Ip;=I;sin ¢;=-8 A.
[=4A; U=1Z=20 | Z;=V R+ X>=100m; cos ¢,=Ro/Z,=0,6;
B;Q=I"X=48Bap; sin @,=-X2/Z,=-0,8; 1,=U/Z,=5 A,
S=IZ=80 BA; Ia=Lcos @;=3A; Ip=Isin ¢,=-4 A.
cos@=P/S=0,8;  Ur=16B; | I=N(Ia1+10)+ (Ip1H+]p)’ =15 A;

Ur=40 B; U=28B

COS(P:(IA1+IA2)/I:0,6; sin ([):(Ip 1 +Ip2)/I:-O, 8.
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P=Ulcosp=450BT; Q=U 1 sin ¢=-600Bap;
S=U I=750BA.

20

R=80wm;
X=XL1—XC]—XCZ=6OM;
7Z=10 Om; I=U/Z =8A;
P=I’R=512Br;
Q=I’X=384zap;
S=1’Z=640 BA;
cos@=P/S=0,8; Ur=64 B;
U=96 B; U=48 B

Z:=\ R *+Xc>=100M; cos ¢,=R,/Z;=0,8;

sin (|)1:-Xc1/21:-0,6; 1,=U/Z2,=5 A,

IA1:LCOS (P1=4A, Ip1=11sin (p1=-3 A
ZZZ\/R22+(XL2-XC2)2ZSOM; COS (p2=R2/Z2=0,8;
Sil’l (pzz(XLz-Xcz)/Zzz-O,6; IQZU/ZZZIO A,
IAzzlzCOS (P2:8 A, Ipzzlzsil’l ([)2:-6 A.

=V L)+ (i) =15 A;
cos@=(Ia1+12)/1=0,8; sin  @=(Ipi+Ip2)/1=-0,6.
P=Ulcosp=600BT; Q=U 1 sin ¢=-450Bap;
S=U I=750BA.
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1. Pac4yer oaqnoda3Hoii Hepa3BeTBJIEHHOM LENU MEPEMEHHOT0 TOKA

HepasBerBiieHHasi 1ienb MNEPEMEHHOIO TOKa, MOKa3aHHAs HAa COOTBETCTBYIOIIEM
PUCYHKE, COJEPKUT AaKTUBHBIE M PEAKTUBHBIC COMPOTHUBJICHUS, BEJIUYMHBI KOTOPBIX
3aianbl B Tabnuie. Kpome Toro, uzsectHa ogHa u3 gonojHutenbHbix Benuuud (U, I, P, Q,
S). Onpenenuts cieayromne BeIUYUHbI, €CJIM OHU HE 3aJlaHbl B TaOJIUIlE BapUaHTOB: 1)
MOJTHOE COTIPOTHUBIICHHE 1Ienu Z; 2) HanpspkeHue U, NpUIoKeHHOoe K 11enH; 3) CHUly TOKa B
nenu [; 4) aktuBHyto P, peaktuBHyt0 Q, ¥ MOJHYIO S MOIIIHOCTH, TTOTPEOJIIEMBIE 1IE€TIBIO;
5) koahuIMeHT MOIIHOCTH; 6) HANPsSHKEHUE Ha KaXaoMm compoTuBiecHuU. HaduepTtuth B
MaciTade BEKTOPHYIO JUarpammy Ielu.

Howmep Howmep R;, R, Xei, | X2, | Xei, | X2, | JonmomHurenbHas
BapUaHTa CXEMBI Owm Owm OmMm | Om | Om | Om BEJIMYMHA
01 1 8 4 18 - 2 - |[I=10A
02 1 10 20 50 - 10 - | P=120BT
03 2 6 - 2 10 4 - |U=40B
04 2 16 - 15 5 8 - | Qu=135Bap
05 3 8 - 6 - 8 4 |Uxnp=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 |[I1=4A
10 5 32 - 25 15 8 8 | UL =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=64Bt
19 10 4 - 10 - 3 4 | P=64Bt
20 10 8 - 12 - 4 2 | U=80B
R, L G R, L ¢ L

i

—

. J'U

L

Cxema 1 Cxema 2
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T b e RO

»
L ]

Cxema 3 Cxema 4
¢, R L, G Ly Cy L Ry L, Rj
U U
L L
Cxema 5 Cxema 6
R L C R, L; R, C,
U U
. .
Cxema 7 Cxema 8
C1 Ri Cz C, L K, G,
I
L | I
T =
U U
- »
Cxema 9 Cxema 10
2. Pacuer ogHO(pa3HOM pa3BeTBJICHHOU LEeNH EPEMEHHOI0 TOKA

Pa3BeTBneHHass Lenb IEPEMEHHOIO TOKA, IIOKa3aHHAs Ha COOTBETCTBYIOIEM
PUCYHKE, COJEPKUT AaKTUBHBIE M PEAKTUBHBIC COMPOTHUBJIEHUS, BEJIUYMHBI KOTOPBIX
3amanbl B Tabmmme.  Hampsokenme wucrtounmka U=50B. Omnpenenuts cremyromue
BeIMUYUHBI 1) TOkH B 00eux BeTBsAX I, 1 I, MX akTUBHbBIE U PEaKTUBHBIE COCTABJISIONINE; 2)
TOK B Hepa3BeTBICHHON yactu nenu [; 3) aktuBHyro P, peaktuBHyro Q, U MOJHYyIO S
MOIITHOCTH, MOTpedIsieMble 1enblo; 5) koaddunuent moniHocT. Haueptuth B Maciirabde
BEKTOPHYIO AMarpaMmy LIETH.

Howmep Howmep R;,Om | R, Om | X1, Om | X2, OM | Xci, OM | X2, OM
BapyaHT CXEMBI

a

01 1 5 3 - 4 - -

02 2 10 8 - - - 6

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

- + N N

JL’ y lU R,

L. CT
. J * " Cxemm 2
Cxema 1
R, R,
U R, u

l - l L, L,

* Cxena 3 Cxema 4

N R, % R, R,

U uU
< - l C L,
5 A
» > Cxema 6
Cxema 5
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7

Cxema 9

Cxema 8

R, R,
U
c 1,
. T

I Cxema 10

KonTtponupyemsie komnerenunn: OK 01, OK 02, [IK 2.2

Kpurepuu oueHku 3a1a4 B KOHTPOJIbHOM padore:
Kaxnas 3amada ouneHuBaercss B Oamiax 1O KPUTEPHUSIM YKa3aHHBIM  HUKE.
MakcuManbHOe KOJIMUeCTBO 0aJIIOB 3a KaXAYI0 3a/1auy 8, 3a JABe 3ajauu 16 6aJoB.

3HaHUsA, YMEHHUS [Ipu3Haku bamn

bl

3: cymHocTh ¢Gusuveckux | 1.  [IpaBUIBHO pacCYUTHIBACT DIEKTPUUECKUE 2

IIPOLIECCOB, NPOUCXOJAIIUX | LIENU B COOTBETCTBMM C METOJAMM pacyera

B DJIEKTPUYECKHUX LENAX | LEeNeH.

onHodazHoro mepemeHHoro | 2.  [IpaBuiibHO OLICHUBAET pE3yIBTaThI 2

TOKa, IOPSJOK pacyeTa HX | paCueTOB TOKOB, HANPSHKEHUM, MOIIHOCTEN H

[IapaMeTpOB; JOPYTUX XapPAKTEPUCTHUK IEKTPUUYECKUX LIETIEM.

Y. [Opou3BOIUTH  pacyer | 3. [IpaBunbHO BBITIOJIHACT BEKTOPHEIC 2

1IapaMETPOB DJIEKTPUYECKHX | THarpaMMBbL.

LETIeH; CTPOUTH BEKTOPHBIE | 4 [IpaBuiIbHO HAaXOJUT HEU3BECTHBIE | 2

AnarpaMMmBbl. BEJIUYMHBI, UCII0JIb3YsI BEKTOPHBIE JHArPAMMBI.

Ha onenky «5» Heooxoaumo HaOpaTh 16 6aios;
Ha OIIEHKY «4» - 12 6anos;
Ha OIIEHKY «3» - 8 OaJLIOB.
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KontpoabHast pabora Ne3
no teme 1.5. Tpexda3zusbie nenu

MeToanyecKkue peKoOMeHIallui K KOHTPOJIbHOM padoTe

KonTponbHas paboTra mNOKa3blBa€T YPOBEHb TEOPETUUYECKOM M MPAKTHYECKOU
MOJATOTOBKM OOYYaIOIIMXCSA, OTPAXKaeT HaJWYME HABBIKOB U YMEHUH CaMOCTOSITEIbHO
UCIIOJIb30BaTh NU3YUEHHBI MaTepual.

Konrtponsnas pabora cocraBieHa B 10 BapuaHTax, cojepkuT 2 3agauyd. Ha
KOHTPOJIbHYI0 paboTy oTBOAUTCS 90 MUHYT.

B pesynbrare n3yueHus BHIHECEHHBIX Ha KOHTPOJIbHYIO PabOTy TeM 00ydarouuics
JOJIKEH:

3HATH

- CYIIHOCTh (PU3UYECKHX MPOIECCOB, MPOUCXOISAIMNUX B DSICKTPHUUECKUX IIETISIX
Tpex(azHOTro NEPEMEHHOr0 TOKa;

- TOpAJIOK pacyeTa MapaMmeTpoB AJIEKTPUUECKUX Lened Tpex(azHOoro nepeMeHHOro
TOKa;

yMeTh

-  TNpPOU3BOJUTH pacyeT MapaMmMeTpoB JJEKTPUUYECKUX Ilened  TpexdazHoro
NEePEMEHHOT0 TOKa;

- CTPOUTH BEKTOPHBIE JUATPAMMBI.
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OT1BeTHBI

Bapu 3ananue
aHT 1 2
1 Uq):Un/ \/3, InaMn:PnaMH/ Ucb Ucb:UJ'I; PJ‘IaMH:IJ'IaMH U(l):

IA: InaMn nA; IB: InaMn 1’lB;IC: InaMn Nc
PA:UAIA; PB:UB IB; PCZUC Ic;
P:P A+PB+PC

Uy=220B; Lun=0,18A;
IA:IB:7,92A; I=1 5,84A,
PA=Ps=1742Bt; Pc=3485BT;
P=6969Bt

IAB: InaMn nAB; IBC: InaMn 1IIBC;ICA: InaMn Nca
Pas=Uaslas; Pec=Usclsc; Pca=Ucalca;
P=Pap+Pgct+Pca

Uy=127 B; Pan=60 BT;

IAB:9 A, IBCZ35 A, ICA:17 A,
Pas=1143BTt; Psc=4445 BT; Pca=2159BT;
P=7747 Bt

2 | Up=UN3; Luwr=Prad Uy Uy=Us; Poar=Lian Uy
In= Liswn NA; I8= Liavn 185 1c¢= Liawn e IaB= Liavn NaB; Isc= Liawn NBC; IcaA= Lnavn Dca
Pa=U4la; Pe=Ugls; Pc=Uclc; Pag=Uaglas; Pec=Usclsc; Pca=Uca lca;
P=PA+Pp+Pc P=Pap+Pgct+Pca
Uy=127B; Lawn=0,79A; Uy=220 B; P, =200 Br;
IA:IB:33,18A; Ic:1 1,06A, IAB:3O A, IBCZ60 A, ICA:3O A,
PA:PB:42 1 4BT, Pc: 1 405BT, PAB:66OOBT; PBC:1 3200BT, PCA:66OOBT;
P=9833BT P=26400 Bt

3 | Up=UaN3; Lua=Pra/ Uy Uy=Us; Prave=Liawn Ug;
Ia= Liawn a3 I8= Liavn 085 1= Liawn e Iag= Liawn NaB; Isc= Liawn NBc; Ica= Liavn Dca
Pa=Uala; Pe=Uslp; Pc=Uclc; Pas=Uaslas; Pec=Usclsc; Pca=Uca lca;
P=P,+Pg+Pc P=PAg+Psct+Pca
Uy=220B; Lini=2,27A; Uy=127 B; Pran=75 BT;
1,=24,97A; 15=49,94A; I-=74,91A; | Ias=33 A; Izgc=13 A; Ica=33 A;
PA=5493BT; Ps=10987BT; PAg=4191BTt; Psc=1651 BT; PcA=4191BT;
P=16479BT1; P=32959BT P=10033 Bt

4 | Ug=UsN3; Liwi=Poaw/ U Uy=Us; Poawr=Liawn Uy
Ia= Liawn a3 I8= Liavn 0185 1= Liawn e Iag= Liawn NaB; Isc= Liawn NBC; Ica= Liavn Nca
Pa=Uala; Pe=Uslp; Pc=Uclc; Pas=Uaslas; Pec=Usclsc; Pca=Ucalca;
P=Ps+Pgt+Pc P=PAg+Psct+Pca
Uy=127B; Lan=0,47A; Uy=220 B; Pyan=100 Br;
IA=7,99A;IB:IC:23,97A [Ap=35 A; Igc=15 A; [ea=15 A;
PA=1015BT; Ps= Pc=3044BrT; PAs=7700BT; Psc=3300 BT; Pca=3300BT;
P=7103Bt P=14300 Bt

5 | Up=UiN3; Lin=Paawn/ Uy Uy=U.; Poavi=Liavn Uy
IA: InaMn nA; IB: InaMn 1’lB;IC: InaMn Nc IAB: InaMn nAB; IBC: InaMn 1IIBC;ICA: InaMn Nca
Pa=Uala; Ps=Uslp; Pc=Uclc; Pas=Uaslas; Pec=Usclsc; Pca=Ucalca;
P=P+Pp+Pc P=Pap+Pgct+Pca
Uy=220B; Lawn=0,91A; Uy=127 B; Pyan=15 BT;
[,.=60A; Iz=20A; [-=40A; [a5=20 A; Isc=10 A; 1ca=30 A;
PA=13200BT; Ps=4400BT; PAs=2540BTt; Psc=1270 BT; Pca=3810BT;
P=8800BT; P=26400BT P=7620 Bt

6 | Upy=UdN3; Lusa=Prase/ Uy Uy=Us; Pravi=liawn Uy

IA= InaMn nA; IB: InaMnnB;IC= InaMn Nc

Pa=Uxla; Ps=Ugls; Pc=Uclc;

IAB= InaMn 1'IAB; IBC= IJIaMl'[ 1'IBC;ICA= InaMn Nca

PAB:UABIAB; Ppc=Usgc IBC; Pca=Uca ICA;
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P :P A+P B+P C

Uy=127B; Lui=0,2A;
L=1c=7,2A; [5=28,4A;
P,=Pc=914Br; Py=3607BrT;
P=5435B1

P=Pap+PgctPca

Uy=220 B; P,0=75 Br;

[ss=16 A; Isc=4 A; Ica=16 A;
PAB=3520BT; PBC=880 BT, PCA=3520BT;
P=7920 Bt

7 | Up=UsN3; Lawi=Pae/ Uy Uy=Uy; Prawi=Liawn Uy
IA: InaMn nA; IB: InaMnnB;IC: InaMn Nc IAB: InaMn nAB; IBC: InaMn 1IIBC;ICA: InaMn Nca
Pa=Uala; Ps=Uslp; Pc=Uclc; Pas=Uaslas; Pec=Usclsc; Pca=Ucalca;
P=PA+Ps+Pc P=Pap+Pgct+Pca
Uy=220B; La=0,45A; Uy=127 B; P,u=40 Br;
IA:9,9A; IB:29,7A; IC:39,6A; 145=40 A, Isc=34 A, [ca=27 A,
PA=2178BT; Ps=6534BT; PAs=5080BT; Psc=4318 BT; Pca=3429BT;
P=8712Bt; P=17424BT P=12827 Bt

8 | Up=UsN3; Lu=Pua/ Uy Uy=Us; Pravi=liawn Uy
In= Liawn A3 I8= Liavn 085 1= Liawnlc Iag= Liavn NaB; Isc= Liawn NBC; Ica= Liavm Dca
Pa=U4la; Pe=Ugls; Pc=Uclc; Pas=Uaglas; Pec=Usclsc; Pca=Uca lca;
P=PA+Pp+Pc P=Pap+Pgct+Pca
Uy=127B; Lau=0,31A; Uy=220 B; P,,u=25 BT;
IA:Ic:16,74A; IB:31A, IAB:5 A, IBC:20 A, ICA:5 A, PAB:1 IOOBT,
Pa=P=2126BT; Ps=3937BT; Psc=4400 Bt; Pca=1100BT; P=6600 BT
P=8189BT

9 | Up=Uu/N3; Lua=Pras/ Uy Uy=Us; Prave=Liawn Ug;
Ia= Liawn a3 I8= Liavn 085 1= Liawn e Iag= Liawn NaB; Isc= Liawn NBc; Ica= Liavn D
Pa=Uala; Pe=Uslp; Pc=Uclc; Pas=Uaslas; Pec=Usclsc; Pca=Uca lca;
P=P+Pp+Pc P=PAg+Ppct+Pca
Uy=220B; Liawn=0,34A; Uy=127 B; Pyan=100 Br;
IA:17A, IB:ICZ4,08A; Iap=11 A, Igc=11 A, Ica=44 A,
PA=3740BT1; Ps=P=898Br; Pas=1397BT; Psc=1397 BT; PcA=5588BT;
P=5536BT P=8382 Bt

10 | Up=Us/N3; Lin=Prane/ Uy Uy=Us; Poawr=Liawn Uy

[4= Lisn a5 I8= Liavalp;1c= Liawn C
PA:UAIA; PB:UB IB; PC:UC IC;
P:PA+PB+PC

Us=127B; Law=1,18A;
14=51,92A; [z=1c=12,98A;
P,=6594BT; Ps=P=1648Br;
P=9890BT

Iag= Liawn NaB; Isc= Liawn NBC; Ica= Liavn Nca
Pas=Uaslas; Pec=Usclsc; Pca=Ucalca;
P=Pap+Ppct+Pca

Uy=220 B; Pyar=150 Br;

IAB:6O A, IBC:3O A, ICA:90 A,
PAs=13200BT; P5c=6600 BT;
Pca=19800BT; P=39600 BT
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Bapuant 1
1. B deThIpexmpoBOIHYIO CETh Tpex(ha3HOro TOKa BKIIOUEHHI MO cxeMme '"3Be3ma" Tpu
TPYNIbI 3JEKTPUUYECKUX JaMIl HaKajJMBaHUS OJMHAKOBOM MOIIHOCTH. B kaxmol, ¢ase
/rpy1ie/ JamIbl COEMHEHBI TapaIEIbHO.
N3BecTHO:
Ui (Uas, Usc, Uca)=380B (uHelHbIE HATIPSKEHUS);
Pavn =40BT (MOILIHOCTH OJTHOM JIaMIIbI);
na=44, ng=44, nc=88(uucio Jammn B Kaxx101 daze /rpyrmre/).
Onpenenurs:
Uo (Ua, Us, Uc) - pa3ubie Hanps>keHUs /Ha 3TH HANIPSIKEHUS] PACCUUTAHBI BCE
BKJIFOUCHHBIC B CETh JIAMITbl HAKAIMBAHUS/;
Ia, I, Ic- pa3HbIe (OHU Ke TMHEWHBIE) TOKH.
Po (Pa , Ps, Pc) - MotmmHOCTH, TOTpEOasieMble Kaxaou (Ha3oii /rpymmoi samr/.
P - MomHOCTB, MOTPEOIsIEMYIO LIENBIO /BCEMU JTAMITAMU/ .
[TocTpouTh BEKTOPHYIO JUarpaMmy TOKOB M U3 Hee TpaduIecKu ONPEAETUTh BETUIHHY
TOKa B HEUTPOJIBHOM poBoJe In.
2. B TpexnpoBoHYIO ceTh Tpex(ha3HOTro TOKA, BKIIOYEHBI MO cXeMe "TpeyroiabHuK" Tpu
TPYNIBI 3JIEKTPUYECKUX JIaMIT HaKaJUBaHUS OJMHAKOBOW MOIIMHOCTH. B kaxmoil (aze
/rpyririe/ aamibl COEAMHEHBI apajlieIbHO.
N3BecCTHBL:
Ui (Uas, Usc, Uca)=127 B (JiuHeliHbIE HATTPSDKEHMS);
Liawn =0,47 A (TOK OJIHOM JIAMITBI);
nap=19, ngc=74, nca=36 (IKCII0 JaMII B KaXI01 ¢aze /rpymre/).
OnpenenuTs:
P san — MOIITHOCTH OJHOM JIAMIIBI,
Ias, Isc, Ica - da3HbIe TOKM (TOKH, TOTPEOIsiEMbIe KaXKIOW TPYMION JIaMII);
Pag , Pac, Pca - MoliHOCTH, TOTpebIIsieMble Kaxk101 (a3oil /rpynmoi gami/;
P - Mo1IHOCTB, MOTPEOIIIEMYO LIETIBIO /BCEMHU JIaMIIaMU/ .
[TocTpouTh BEKTOPHYIO UarpaMmy HampsKeHUH M TOKOB U U3 Hee rpaduuecku
ONPEAECIUTD BEIUYUHY TOKOB 4, Ig, Ic B IMHEHHBIX TPOBOAAX.

Bapuanr 2
1. B 4eTbipexnpoBOHYIO0 CeTh Tpex(a3HOTO TOKA BKJIKOYEHHI MO cxeMe '"3Be3da" Tpu
TPYNIBI AJIEKTPUYCCKUX JIaMI HaKaJMBaHUS OJWHAKOBOW MOIIHOCTH. B kaxkmoi#, daze
/rpyT1ine/ JaMIbl COEUHEHBI MapaieIbHO.
N3BecTHO:
Ui (Uas, Uge, Uca)=220B (ynHEMHBIC HATTPSHKEHUS);
Pyavn =100BT (MOIIHOCTB OJIHOM JIaMIIbI);
na=42, ng=42, nc=14 (uucio gmammn B Kaxx101 daze /rpyrmre/).
OnpenenuTs:
Us(Ua, Ug, Uc) - pa3uble HanpsKeHUs /Ha 3TH HANPSHKEHUS] paCCUUTAHbI BCE
BKJIFOUCHHBIC B CETh JIAMITbl HAKATMBAHUS/;
Ia, Is, Ic- pa3Hble (OHM K€ IMHEITHBIE) TOKHU.
Po(Pa , Pg, Pc) - MontHOCTH, OTpeOsieMble Kaxaou (azoit /rpynmnoit samr/.
P - Mo1IHOCTB, MOTPEOIIEMYIO LIETIBIO /BCEMHU JIaMIIaMu/ .
[TocTpouTh BEKTOPHYIO AHMArpaMMy TOKOB MH3 Hee TpadUuecKy ONPEAeIUTh BETUIUHY
TOKa B HEUTPAIIbHOM MPOBOJE In.

82



2. B TpexmpoBoaHYIO CeTh TpeX(a3HOTO TOKA, BKIFOYCHBI IO CXeMe "TpeyrojbHUuK" Tpu
TPYNIBI SJEKTPUUYCCKUX JIAMIT HAKAJIMBAHUS OJMHAKOBOW MoOITHOCTH. B kaxmoi (daze
/rpynrie/ aamibl COEAMHEHBI TapaILIEIbHO.

N3BECTHBI:

Us (Uas, Ugc, Uca)=220 B (uHelHbIE HATIPSIKEHUS ),

Liavn =0,909 A (TOK OJIHOM JTaMIIbI);

Nnap=33, Npc=66, Nnca=33 (4KCII0 JaMII B Kax0¥ ¢aze /rpymre/).

Onpenenurs:

P san — MOIITHOCTDH OJHOM JIAMIIBI;

Iag, Isc, lca - da3zHble TOKHM (TOKH, MOTPEOIIEMbIE KaXI0W TPYIIION JIaMIT);

Pas , Psc, Pca - MomiHOCTH, TTOTpEOIsieMble Kaxk a0 (ha30ii /Tpymninou gam/;

P - MomHOCTB, MOTpebIIsieMytO 1IETIhIO /BCEMHU JTaMIIaMu/ .

[TocTpouTh BEKTOPHYIO AWarpaMMy HANpPsDKEHUH U TOKOB U U3 Hee TpauiecKu
ONPENENNTh BEIUYHNHY TOKOB l4, I, Ic B IMHENHBIX TpOBOAAX.

Bapuanr 3
1. B 4eThlpexnpoBOHYI0 CeTh Tpex(}a3sHOro TOKa BKIIOYEHBI MO cxeme '"3Be3ma" Tpu
TPYNIBl 3JEKTPUUYECKUX JaMIl HaKaJMBaHUS OJMHAKOBOM MOIIHOCTH. B kaxmon, ¢ase
/rpy1ire/ JamMIbl COEUHEHBI TapalIEIbHO.
N3BecTHO:
Ui (Uas, Usc, Uca)=380B (uHelHbIE HATIPSKEHUS);
Pavn =500BT (MOIIHOCTH OHOM JIAMIIBI);
na=11, ng=22, nc=33 (uucio gammn B Kax10¥ (aze /rpyrmre/).
Onpenenurs:
Ua(Ua, Us, Uc) - Ga3Hbie HanpspKeHMsI /Ha 9T HATIPSIKEHUST PACCUUTAHbI BCE
BKJIFOUCHHBIC B CETh JIaMITbl HAKAITMBAHUS/;
Ia, I, Ic- pa3HbIe (OHU Ke TMHEWHBIE) TOKH.
Po(Pa , Pg, Pc) - MomuOCTH, mOTpebiseMbie Kakaou (Ga3oit /rpymnmoit Jamr/.
P - MomHOCTB, MOTpEOIIsIEMYIO LIENBIO /BCEMU JTAMITAMU/ .
[TocTpouTh BEKTOPHYIO AUarpaMmy TOKOB M3 Hee Tpa)UuecKu ONPeAeTUTh BEIUINHY
TOKA B HEUTPaAJIbHOM IIPOBOJE In.
2. B TpexmnpoBoaHYyIO ceTh Tpex(a3HOro TOKA, BKIIOYEHBI MO cXeMme "TpPeyroiabHUuK" Tpu
TPYNIBl 3JIEKTPUYECKHUX JIaMIT HAaKaJMBaHUS OJUHAKOBOW MOIIMHOCTH. B kaxmoil (aze
/rpyrie/ aamibl COEAMHEHBI apalieabHO.
N3BeCTHBL:
Ui (Uas, Usc, Uca)=127 B (JiuHeliHbIE HATTPSHKEHMS);
Liawn =0,591 A (TOK 0HOI J1TaMIIbI);
Nnap=56, Npc=22, Nca=56 (YKCIIO JaMII B KaX01 ¢aze /rpymre/).
OnpenenuTs:
P 1o — MOIITHOCTH OJHOM JIAMIIBI,
Ias, Isc, Ica - da3HbIe TOKM (TOKH, TOTPEOIsiEMbIe KaXKIOW TPYIIION JIaMII);
Pag , Pac, Pca - MoliHOCTH, TOTpeOIIsieMble Kaxk101 (a3oil /rpynmoi gami/;
P - Mo1IHOCTB, MOTPEOIIIEMYIO LIETIBIO /BCEMHU JIaMIIaMU/ .
[TocTpouTh BEKTOPHYIO IUarpamMmy HampsKeHUH M TOKOB U U3 Hee rpaduuecku
ONPEACIUTD BEIUYUHY TOKOB 4, Ig, Ic B IMHEHHBIX ITPOBOAAX.
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Bapuanr 4
1. B ueTbipexnpoBOJHYIO CeTh Tpex(a3HOTO TOKa BKJIIOYEHHBI MO cxeMe "3Be3ga" Tpu
IpyNIbl ANEKTPUYECKUX JIaMIl HaKaJIMBaHUS OJUMHAKOBOM MOIIHOCTH. B kaxmoil, daze
/rpy1irie/ JaMIbl COEUHEHBI MapalIeTbHO.
N3BecTHO:
Ui (Uas, Usc, Uca)=220B (muHelHbIE HATIPSHKEHUS);
Pavn =60BT (MOIIHOCTH OJTHOM JIaMIIbI);
na=17, ng=51, nc=51 (uucmno nmammn B Kaxx10¥ aze /rpyrmre/).
OnpenenuTs:
Ua(Ua, Us, Uc) - Ga3Hbie HanpspKeHMsI /Ha 9T HAIPSIKEHUST PACCUUTAHbI BCE
BKJIFOUCHHBIC B CETh JIaMITbl HAKATMBAHUS/;
Ia, Is, Ic- pa3HbIe (OHU Ke TMHEWHBIE) TOKH.
Po(Pa , Ps, Pc) - MomHOCTH, OTpebiseMble Kax10i Ga3oif /rpynmnoii samr/.
P - MOIIHOCTB, MOTPEOIIIEMYIO LIETIBIO /BCEMHU JIaMIIaMU/ .
[TocTpouTh BEKTOPHYIO AMarpaMMy TOKOB M3 Hee Tpa)MuecKH ONpPeAeIuTh BETUUUHY
TOKa B HEUTPAIIbHOM MPOBOJE In.
2. B TpexmnpoBoaHYIO ceTh Tpex(a3HOro TOKA, BKIIOYEHBI MO cXeMme "TpeyroiabHuK" Tpu
IpyNIbl JIEKTPUUYECKUX JIaMIl HaKaJIWBaHUS OJMHAKOBOM MoumrHOCcTH. B kaxaon ¢daze
/rpytiie/ aammbl COeAMHEHBI apajlieabHO.
N3BeCTHBL:
Ui (Uas, Usc, Uca)=220 B (JiuHeliHbIE HATTPSDKCHMUS);
Liawn =0,455 A (TOK OAHOM J1TaMIIbl);
nag=77, Ngc=33, Nnca=33 (YKCIIO JaMII B KaX01 ¢aze /rpymre/).
OnpenenuTs:
P 1an — MOIITHOCTH OJHOM J1AMIIBI,
IaB, Isc, lca - a3zHble TOKHM (TOKH, MOTPEOIIEMBIE KaXKA0W FPYIIION JIaMIT);
Pag , Pac, Pca - MoliHOCTH, TOTpebIIsieMble Kaxk101 (a3oil /rpyrnmoi gami/;
P - MOLIHOCTB, MOTPEOIIIEMYO LIETIBIO /BCEMHU JIaMIIaMU/ .
[TocTpouTh BEKTOPHYIO AMArpaMMy HampsKEHHM U TOKOB U U3 Hee rpauuecku
ONPEACIUTD BEIUYUHY TOKOB 4, Ig, Ic B IMHEHHBIX ITPOBOIAX.

Bapuanr 5
1. B yeTbipexnpoBOHYIO0 CeTh Tpex(a3HOTO TOKA BKJIKOYEHHI MO cxeMe '"3Be3da" Tpu
IPYNIbl ANEKTPUUECKUX JIaMI HaKaJIMBaHUS OJUHAKOBOM MoOIIHOCTH. B kaxmoil, daze
/rpyTire/ JaMIibl COEMHEHBI MapaIeIbHO.
N3BecTHO:
U (Uas, Usc, Uca)=380B (srHElHbIE HATIPSYKEHHUS);
Pyavn =200BT (MOIIIHOCTH OJHOM JIaMIIbI);
n,=66, ng=22, nc=44 (4ucio Jamn B KaK101 ¢asze /rpymre/).
OnpenenuTs:
Ua(Ua, Us, Uc) - Gpa3zHble HanpsbKeHMs! /Ha 3T HANIPSKEHUS! PACCUUTAHbI BCE
BKJIFOUCHHBIC B CETh JIAMITbl HAKATMBAHUS/;
Ia, Is, Ic- pa3Hble (OHM K€ IMHEITHBIE) TOKH.
Po(Pa , Pg, Pc) - MomtHOCTH, OoTpeOsieMble Kaxaou (azoi /rpynmnoit samr/.
P - Mo1IHOCTB, MOTPEOIIEMYIO LIETIbIO /BCEMHU JIaMIIaMu/ .
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[TocTpouTh BEKTOPHYIO AWArpaMMy TOKOB MH3 Hee TpaduuecKu ONpeaeIuTh BETUINHY
TOKA B HEUTPAIbHOM IIPOBOJE In.

2. B TpexmnpoBoAHYIO ceTh Tpex(a3HOro TOKA, BKIIOYEHBI MO CXeMe "TpeyroiabHUK" Tpu
IPYNIbBI 3JIEKTPUUYECKUX JIaMIT HAaKaJUBAaHUS OJUHAKOBOW MOIIMHOCTH. B kaxmoil (aze
/rpyniie/ aammbl COEAMHEHBI apajlIeIbHO.

N3BecTHBI:

U (Uag, Ugc, Uca)=127 B (uHelHbIE HATIPSYKEHUS ),

Lo =0,118 A (TOK OHOM J1aMIIBI);

nap=170, ngc=85, nca=254 (uucio mamn B Kax10H daze /rpyrre/).

OnpenenuTs:

P 1oy — MOIITHOCTH OHOM JIaMIIBI;

Iag, Isc, lca - da3zHbIe TOKHM (TOKH, MTOTPEOIIEMbIE KaXXI0U TPYIIION JIaMIT);

Pas , Psc, Pca - MomiHOCTH, TIOTpEOIsieMble Kaxk a0 (ha30ii /Tpymmou gam/;

P - MomHOCTB, MOTPEOIsIEMYIO LIENBIO /BCEMU JTAMITAMU/ .

[TocTpouTh BEKTOPHYIO AWarpaMMy HAMPSOKCHWA U TOKOB U U3 Hee Tpadudecku
ONPENENNUTh BENUYHNHY TOKOB l4, g, Ic B IMHENHBIX TpOBOAAX.

Bapuanr 6

1. B 4eThipexnpoBOJIHYIO C€Th Tpex(a3zHOro TOKa BKJIIOYEHHI MO cxeMe "3Be3na' Tpu
TPYIIBI JIEKTPUYECKUX JIaMIT HaKaJUBaHUs OJMHAKOBOM MOITHOCTH. B kaxmol, ¢aze
/rpy1ine/ JaMIbl COEUHEHBI MapaIeIbHO.
N3BecTHO:
Ui (Uas, Usc, Uca)=220B (muHelHbIE HATIPSHKEHUS);
Pavn =25BT (MOIIIHOCTH OJTHOM J1aMIIbI);
na=36, ng=142, nc=36 (uucio namn B Kaxaou paze /rpynme/).
Onpenenurs:
Ua(Ua, Us, Uc) - Ga3Hbie HanpsDKEHMsI /Ha 9T HATIPSKEHUST PACCUUTAHBI BCE
BKJIFOUCHHBIC B CETh JIAMITbl HAKAITMBAHUS/;
Ia, Is, Ic- pa3HbIe (OHU Ke TUHEWHBIE) TOKH.
Po(Pa , Ps, Pc) - MontHOCTH, OTpeOsieMble Kaxaou (azoit /rpynmnoit sam/.
P - MoLIHOCTB, MOTPEOIIIEMYO LIETIBIO /BCEMHU JIaMIIaMU/ .
[TocTpouTh BEKTOPHYIO IMarpaMMy TOKOB MU3 Hee rpadUuecKy ONPEACIUTh BETUUUHY
TOKa B HEUCPAIIbHOM MPOBOJE Ix.
2. B TpexmnpoBoHYyIO ceTh Tpex(ha3HOTo TOKa, BKIKOYEHBI MO cXeMe "TpeyrojabHUK" TpH
IpYNIbl JIEKTPUUYECKUX JIaMIT HaKaJIWBaHUS OJMHAKOBOM MourHOCcTH. B kaxpon daze
/rpytire/ AamIbl COeAMHEHBI apajlieIbHO.
N3BecTHBI:
U (Uas, Use, Uca)=220 B (1rHEHHBIE HATTPSKEHUS ),
Liawn =0,341 A (TOK OAHOM J1TaMIIbl);
nag=47, ngc=12, nca=47 (uucno namm B Kaxaou daze /rpynme/).
OnpenenuTs:
P savmn — MOIIIHOCTH OJHOM JIAMIIBI;
IaB, I, lca - a3zHble TOKHM (TOKH, MOTPEOIEMBIE KaXA0W FPYIIION JIaMIl);
Pag , Pac, Pca - MoliHOCTH, TOTpebIIsieMble Kaxk101 (a3oil /rpyrnmoi gami/;
P - Mo1IHOCTB, MOTPEOIIEMYIO LIETIBIO /BCEMHU JIaMIIaMu/ .
[TocTpouTh BEKTOPHYIO AMArpaMmy HaMpsHKEHUN U TOKOB M U3 Hee rpaduuecku
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ONPEAEIUTD BEIUYMHY TOKOB 4, Ig, Ic B IMHEHHBIX TPOBOIAX.

Bapuanr 7
1. B 4eTplpexnpoBOHYIO0 CeTh Tpex(}a3HOro TOKa BKIIOYEHBI MO cXeme "3Be3ma’ Tpu
TPYNIBI AJEKTPUYECKUX JIaMI HaKaJIMBaHUS OJWHAKOBOW MOIMHOCTH. B kaxmoii, daze
/rpy1irie/ JaMIbl COEUHEHBI MApaIETbHO.
N3BecTHO:
Ui (Uas, Usc, Uca)=380B (suHelHbIe HATIPSHKEHMUS);
Pavn =100BT (MOILIHOCTH OHOM JIAMIIBI);
na=22, ng=66, nc=88 (uucio Jammn B KaxJ10¥ (aze /rpyrmre/).
Onpenenurs:
Ua(Ua, Us, Uc) - Ga3Hbie HanpspKEHMsSI /Ha 9T HATIPSIKEHUST PACCUUTAHbI BCE
BKJIFOUCHHBIC B CETh JIaMITbl HAKAIMBAHUS/;
Ia, I, Ic- pa3Hblie (OHU ke TMHEWHBIE) TOKH.
Po(Pa , Pg, Pc) - MomHOCTH, MOTpebisieMbie Kaxkaou Ga3oit /rpymnmoit Jamrr/.
P - MomHOCTB, MOTPEOIIIeMyO HIETIhIO /BCEMH JIaMIIaMu/ .
[TocTpouTh BEKTOPHYIO AMArpaMMy TOKOB HH3 Hee TpaduuecKu ONpeaeIuTh BETUINHY
TOKA B HEUTPaAJIbHOM IIPOBOJE In.
2. B TpexmnpoBOoAHYIO ceTh Tpex(a3HOro TOKA, BKIIOUYEHBI MO CXeMe "TpeyroiabHUuK" Tpu
TPYIIBI AJIEKTPUUYECKUX JIaMI HaKaJIMBAaHUS OJWHAKOBON MONIHOCTH. B kaxmoil ¢aze
/rpyririe/ Aammnbl COEAMHEHBI apajlIeabHO.
N3BecTHBI:
U (Uag, Ugc, Uca)=127 B (uHElHBIE HATIPSYKEHUS ),
Liavn =0,315 A (TOK OHOM JTaMIIbI);
nag=127, ngc=108, nca=86 (uucio mamn B Kax10¥ daze /rpyrre/).
Onpenenurs:
P 1o — MOIITHOCTH OJHOM JIAMIIBI;
Iag, Isc, Ica - da3zHbIe TOKHM (TOKH, MOTPEOIIEMBIE KaXKI0U TPYIIION JIAMIT);
Pas , Pac, Pca - MomHoOCTH, TOTpebisieMble Kaxk 10 (pa3oii /rpynmnoi gamir/;
P - MOLIHOCTB, MOTPEOIIIEMYIO LIETIBIO /BCEMHU JIaMIIaMU/ .
[TocTpouTh BEKTOPHYIO AMarpaMmy HANpsKEHUN U TOKOB U U3 Hee rpaduuecku
ONPENIECIINTh BETUUUHY TOKOB |4, I, [c B IMHENHBIX POBOAAX.

Bapuanr 8
1. B 4eTplpexnpoBOJHYIO0 CeTh Tpex(}a3HOro TOoKa BKIIOYEHBI MO cXeme "3Be3ma’" Tpu
TPYNIBI ANEKTPUUECKUX JIaMIT HaKaJIMBaHUS OJUHAKOBOM MOIMHOCTH. B kaxmoit, daze
/TpyTire/ TaMIbl COSIMHEHBI TapaIeTbHO.
N3BecTHO:
U (Uas, Use, Uca)=220B (uHelHbIE HATIPSKEHUS);
Pyavn =40BT (MOIITHOCTH OJTHOM JIAMIIBI);
na=54, ng=100, nc=54 (4ucio namm B Kaxj0il ¢aze /rpymre/).
Onpenenurs:
Ua(Ua, Us, Uc) - Gpa3zHbie HanpsbKeHMs! /Ha 3T HANIPSIKEHUS! PACCUUTAHbI BCE
BKJIFOUCHHBIC B CETh JIaMITbl HAKAJTMBAHU/;
Ia, Is, Ic- pa3HbIe (OHM K€ IMHEIHBIC) TOKH.
Po(Pa , Pg, Pc) - MomtHOCTH, OTpeOsieMble Kaxkaou (a3oit /rpynmoit samr/.
P - Mo1HOCTB, MOTPEbIIsieMyO LIETIbIO /BCEMHU JIaMIIaMu/ .
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[TocTpouTh BEKTOPHYIO AWArpaMMy TOKOB MH3 Hee TpaduuecKu ONpeaeIuTh BETUINHY
TOKA B HEUTPAIbHOM IIPOBOJE In.

2. B TpexmnpoBoAHYIO ceTh Tpex(a3HOro TOKA, BKIIOYEHBI MO CXeMe "TpeyroiabHUK" Tpu
IPYNIbBI 3JIEKTPUUYECKUX JIaMIT HAaKaJUBAaHUS OJUHAKOBOW MOIIMHOCTH. B kaxmoil (aze
/rpyniie/ aammbl COEAMHEHBI apajlIeIbHO.

N3BecTHBI:

U (Uas, Ugc, Uca)=220 B (uHElHBIE HATIPSYKEHUS ),

Lian =0,114 A (TOK OJHOM J1aMIIBI);

nag=44, ngc=176, nca=44 (ducino yamn B Kaxjaou dasze /rpymme/).

OnpenenuTs:

P 1oy — MOIITHOCTH OHOM JIaMIIBI;

Iag, Isc, lca - da3zHbIe TOKHM (TOKH, MTOTPEOIIEMbIE KaXXI0U TPYIIION JIaMIT);

Pas , Psc, Pca - MomiHOCTH, TIOTpEOIsieMble Kaxk a0 (ha30ii /Tpymmou gam/;

P - MomHOCTB, MOTPEOIsIEMYIO LIENBIO /BCEMU JTAMITAMU/ .

[TocTpouTh BEKTOPHYIO AWarpaMMy HAMPSOKCHWA U TOKOB U U3 Hee Tpadudecku
ONPENENNUTh BENUYHNHY TOKOB l4, g, Ic B IMHENHBIX TpOBOAAX.

Bapuanrt 9
1. B yeThipexnpoBOHYIO0 CeTh Tpex(a3HOTO TOKa BKJIIOYEHHI MO cxeMe '"3Be3da" Tpu
IPYNIbl ANEKTPUUECKUX JIaMI HaKaJIMBaHUS OJUHAKOBOM MOIIHOCTH. B kaxmoll, daze
/rpyTire/ JaMIibl COEIMHEHBI MapaIeIbHO.
N3BecTHO:
U (Uas, Usc, Uca)=380B (yrHElHHbIE HATIPSYKEHHUS);
Pyavn =75BT (MOIITHOCTH OJTHOM JIaMIIbI);
n,=50, ng=12, nc=12 (uucmno gamn B K101 ¢asze /rpymre/).
OnpenenuTs:
Ua(Ua, Us, Uc) - Gpa3zHble HanpsbKEHMs! /Ha 3T HANIPSIKEHUS! PACCUUTAHbI BCE
BKJIFOUCHHBIC B CETh JIaMITbl HAKATMBAHUS/;
Ia, Is, Ic- pa3Hble (OHM K€ IMHEITHBIE) TOKH.
Po(Pa , Pg, Pc) - MontHOCTH, OTpeOsieMble Kaxaou (azoi /rpynmnoit samr/.
P - Mo1IHOCTB, MOTPEOIIEMYIO LIETIbIO /BCEMHU JIaMIIaMu/ .
[TocTpouTh BEKTOPHYIO AMarpaMMy TOKOB MH3 Hee TpaduuecKu ONpeaeuTh BETUIUHY
TOKa B HEUTPAIIbHOM MPOBOJIE In.
2. B TpexnpoBOAHYIO CETh TpeX(a3zHOTO TOKA, BKIIOYEHBI MO cXeMe "TpeyrojbHUK" Tpu
IPYNIBI JIEKTPUUYCCKUX JIaMIT HaKaJIWBaHUS OJMHAKOBOM MourHOCTH. B kaxmoi daze
/rpytirne/ Jammbl COeAMHEHBI TapauieIbHO.
N3BeCTHBI:
U (Uas, Uge, Uca)=127 B (nHElHbIE HATIPSIKEHUS ),
Liavn =0,787 A (TOK OJTHOM JIaMIIbI);
nag=14, ngc=14, nca=56 (4uciio namm B Kaxa0u ¢aze /rpynrme/).
Onpenenurs:
P javn — MOIIIHOCTH OJHOM JIAMIIBI;
IaB, Isc, lca - da3zHble TOKM (TOKH, MOTPEOsIEMbIE KaXA0W FPYIIION JIaMIl);
Pag , Pac, Pca - MoliHOCTH, TTOTpEOIIsieMble KaxK101 (ha30il /rpyrimoi Jami/;
P - MomtHOCTB, MOTpeOIsIeMYyIO IIENBIO /BCEMU JIaMIIaMHU/.
[TocTpouTh BEKTOPHYIO AUArpaMMy HaNpsDKEHUM U TOKOB U U3 Hee rpauiecKu
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ONPEAEIUTD BEIUYMHY TOKOB 4, Ig, Ic B IMHEHHBIX TPOBOIAX.

Bapmuant 10
1. B 4eTplpexnpoBOHYIO0 CeTh Tpex(}a3HOro TOKa BKIIOYEHBI MO cXeme "3Be3ma’ Tpu
TPYNIBI AJEKTPUYECKUX JIaMI HaKaJIMBaHUS OJWHAKOBOW MOIMHOCTH. B kaxmoii, daze
/rpy1irie/ JaMIbl COEUHEHBI MApaIETbHO.
N3BecTHO:
Ui (Uas, Usc, Uca)=220B (uHelHbIE HATIPSKEHUS);
Pavn =150BT (MOILIHOCTH OJHOM JIaMIIBI);
na=44, ng=11, nc=11 (uucno namn B Kaxxa0il gaze /rpymre/).
Onpenenurs:
Ua(Ua, Us, Uc) - Ga3Hbie HanpspKEHMsSI /Ha 9T HATIPSIKEHUST PACCUUTAHbI BCE
BKJIFOUCHHBIC B CETh JIaMITbl HAKAIMBAHUS/;
Ia, I, Ic- pa3Hblie (OHU ke TMHEWHBIE) TOKH.
Po(Pa , Pg, Pc) - MomHOCTH, MOTpebisieMbie Kaxkaou Ga3oit /rpymnmoit Jamrr/.
P - MomHOCTB, MOTPEOIIIeMyO HIETIhIO /BCEMH JIaMIIaMu/ .
[TocTpouTh BEKTOPHYIO AMArpaMMy TOKOB HH3 Hee TpaduuecKu ONpeaeIuTh BETUINHY
TOKA B HEUTPaAJIbHOM IIPOBOJE In.
2. B TpexmnpoBOoAHYIO ceTh Tpex(a3HOro TOKA, BKIIOUYEHBI MO CXeMe "TpeyroiabHUuK" Tpu
TPYIIBI AJIEKTPUUYECKUX JIaMI HaKaJIMBAaHUS OJWHAKOBON MONIHOCTH. B kaxmoil ¢aze
/rpyririe/ Aammnbl COEAMHEHBI apajlIeabHO.
N3BecTHBI:
Usn (Uas, Ugc, Uca)=220 B (uHElHBIC HATIPSYKEHUS ),
Lo =0,682 A (TOK OHOM J1aMIIbI);
nap=88, Nngc=44, nca=132 (uucmno yamn B Kaxjaou dasze /rpymme/).
Onpenenurs:
P 1o — MOIITHOCTH OJHOM JIAMIIBI;
Iag, Isc, Ica - da3zHbIe TOKHM (TOKH, MOTPEOIIEMBIE KaXKI0U TPYIIION JIAMIT);
Pas , Psc, Pca - MomTHOCTH, TIOTpEOIsieMbIe Kaxk a0 (ha30ii /TpyIImon sam/;
P - MOLIHOCTB, MOTPEOIIIEMYIO LIETIBIO /BCEMHU JIaMIIaMU/ .
[TocTpouTh BEKTOPHYIO AMarpaMmy HANpsKEHUN U TOKOB U U3 Hee rpaduuecku
ONPEAECTUTh BEIUYUHY TOKOB I, I, [c B IMHEHHBIX TPOBOIAX.

KonTpomupyemsie komnereniuu: OK 01, OK 02, IIK 2.2

Kpurtepuu onenku 3a1a4 B KOHTPOJIbHOI padore:
Kaxnas 3amaua oueHuBaercs B Oamiax 10 KPUTEPUSAM YyKa3aHHBIM HIKE.
MaxkcumanbHOE KOJIMYECTBO OAJIJIOB 3a KaXKIyto 3aa4dy 8, 3a JBe 3a1a4yu 16 0amios.

3HaHUsA, YMEHUS IIpu3Haku bann

bl

3: cymHoOCTh (Qusnyeckux | 5. IIpaBuibHO pacCUUTHIBAET INEKTPUUECKUE 2

MIPOLIECCOB, MPOUCXOASIINX B | LIEH B COOTBETCTBUM C METOJIAMH pacueTa

ANEKTPUYECKUX HEIsX | [Eenen.

OIHO(pA3HOTO IEepEMEHHOrO | 6. [IpaBUIBHO OlIEHUBAET PE3yIbTATHI PACUCTOB 2

TOKa, IOPAJOK pacyeTra HX | TOKOB, HAIIPSKEHUN, MOIIHOCTEN U APYTHUX

11apaMeTpOB; XaPAKTEPUCTHK NIEKTPUYECKUX LIETEH.
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¥Y: npomsBomuth  pacuer | 7. [IpaBuiIbHO BBIIOJIHIET BEKTOPHBIE
[IapaMeTPOB  INEKTPUUYECKUX | TUArPaMMBI.

neneu; 8. [IpaBunbHO HaXOIUT HEU3BECTHBIC
CTPOUTH BCKTOPHBIC | BeTMUMHBI, UCMOJIb3YSI BEKTOPHBIE THATPAMMBL.
JMarpaMMal.

Ha ouenky «5» neobxoaumo Habpath 16 6amios;
Ha OLIEHKY «4» - 12 6aos;
Ha OLIEHKY «3» - 8 0aioB.
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IHPOMEXYTOYHASA ATTECTALIUA

Bonpocs! AJ1s1 NOATOTOBKH K IK3aMEHYy
(ounast popma 00yuyeHUs1)

B nanHbIX BoOmpocax Heo0X0AMMO BbIOpaTh NPAaBHJIbHbIA OTBET, 3aNMCATH
OyKBY OTBeTa

1. Kakoii u3 mpoBOJI0OB OAMHAKOBOM JIJIMHBI U3 OJTHOTO M TOTO K€ MaTepuala, HO pa3HOro
JMaMeTpa, CUJIbHEE HATPEBAETCS MIPU OJHOM U TOM K€ TOKE?

a) o0a MpoBOIa HATPEBAIOTCS OJTMHAKOBO;

0) cupHEE HarpeBaeTcs MPOBOJ ¢ OOJIBITUM JUAMETPOM;

B) CUJIbHEE HArPEBAETCS MIPOBOJ C MEHBIIUM JTUAMETPOM.

2. CKOJIBbKO IECTUBOJIBTOBBIX JIAMIIOUEK HEOOXOAUMO B3ATh JIsl €JI0YHOU TUPJISH/IbL, €CIIU
HarpsbkeHue cetu 220B?
a) 37 wrt.; 0) 20 mir.; B) 40 mmrT.; r) 16 mr.

3. Onpenenurs CONMPOTUBIICHUE JIAMITbl HaKaJIMBaHUs, €clid Ha Hell HanucaHo 100 BT u
220 B.
a) 484 Owm; 0) 448 Owm; B) 684 Owm; r) 864 Om.

4. llenb mepeMEeHHOI0 TOKa COACPKUT JlaMIy HakanuBaHus. Kak nsmensercs no ase Tok
Y HaIpsHKeHHUE B 3TOU enu?

a) TOK OTIEPEKaeT HAMPSKEHUE Ha YToJl T/2;

0) HampsHKEHUE M TOK COBIMAIAIOT 1O (hase;

B) HAaIpsDKEHHUE OIEepeXaeT TOK Ha yrodi /2.

5. Cxema COCTOUT M3 OJTHOI'O PE3UCTHUBHOIrO AJIEMEHTA ¢ conpoTuBieHneM  R=220 Owm.
Hanpspkenne Ha e€ 3axxumax u= 220 sin 628t. Onpenenure MokazaHus aMmrepMmeTpa U
BOJIbTMETPA.

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

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

6. CumMeTpryHas Harpy3ka COeIMHEeHa «3Be3a0i». JInHeitnoe HanpsikeHue paBHo 380B.

Haiinute daznoe HanmpspkeHHe.
a) 127B; 0) 220B; B) 380B.

7. YacToTa BpallleHUsi MarHUTHOTO 1oJIsl acuHXpoHHoro asuraresns 1000 06/muH. YactoTa
BpaiieHus poropa 950 o0/mMuH. OnpeaenuTb CKOJIbXKEHHUE.
a) 50; 0) 0,5; B) 5; r) 0,05.

8. CKOJIBKO p-n TIEPEXOJ0B COACPIKUT MOIYITPOBOTHUKOBBIN U017
a) OJIH; 0) nBa; B) TPH; T') 4eThIpe

9. Kakyro pojb B 3JIEKTPOHHBIX CXEMaXx BBINOJIHIET BapuKam?
a) CONMPOTHUBIICHHUS; 0) kIoua; B) UHYKTUBHOCTHU; r) EMKOCTH.
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10.B  kakmx ciyyasx [PUXOAUTHCA  IPUMEHATh  IMAPAIIEIBHOE  COCIUHEHHE
KOHJIEHCATOPOB?

a) JUIsl IOJTy4eHHUsI OOJBIINX EMKOCTEH;

0) ISl yJIy4IIeHUs 3anaca NPOYHOCTH 30U KOHICHCATOPA;

B) IS MOJTYYEHUSI MAJIO EMKOCTH.

11. Tpu pesucropa: Ri= 4 Om, R,=5 Om, Rs=6 Om coeauHeHBI MOCJIEAOBATEIBHO U
BKJIFOUEHBI B JIEKTpUUYECKYIO ceTh. Eciu Hampsbkenue Ha pesuctope R, paBuo 12 B, To

HaMpPsHKEHUE DJIEKTPUYECKON CETH PaBHO:
a) 30 B; 06)24B; B)36B; r) 16 B.

12. Onpenenute TOK Is, moaxoasmui K y3idy LENH IMOCTOSIHHOIO TOKA, €CIM TOKU B
BetBax: 1 =-3A, L=1A, =5A,1L=-4A.
a) 12 A; 0)1A; B) 6 A; r) -7 A.

13.1lenb mepeMEHHOIO TOKa COAEPKUT KoHAeHcaTop. Kak m3aMensiercs mo (asze TOK H
HanpsH>KEHUE B 3TOM Lienu?

a) TOK ONEpeKaeT HAIpsKEHUE Ha yrod m/2;

0) HampspKEHUE U TOK COBITAIAlOT 10 ¢ase;

B) HANpPSKEHHUE ONEPEkaeT TOK Ha yroi /2.

14. Kak U3MEHUTCSI €MKOCTHOE CONPOTHUBIIEHUE C YBEIUYEHUEM YaCTOTHI B 4 pa3za?
a) HE U3MEHUTCS; 0) ymeHbIIUTCS B 4 pasa;
B) yBeNIMYUTCA B 4 paza; r) ymeHblutTcs B 16 pas.

15. Harpy3ka coequHena «3Be3/10i». B kakoM citydae TOK B HyJIEBOM IPOBO/I€ paBeH 07
a) IPU CUMMETPUYHON HArpy3Ke; 0) pu HECUMMETPUYHON Harpy3Ke.

16. CummeTpudHasi Harpy3ka COEIMHEHa «TpeyroiabHukom». I[Ipu uaMepenun (azHoro
TOKa, amnepmeTp nokasan -10 A. Haliqute TOK B IMHEMHOM HPOBOJIE.

a)10A; 0)17,3A; B)14,14 A; 1)20A.

17. V3meputenbHblil TpaHChHOpMATOp TOKA UMEET OOMOTKH ¢ 4yuciaoM BUTKOB 2 u 100.

Omnpenenute K03hdUIMEHT TpaHCHOPMAIIHH.
a) 50; 0)0,02; B) 98; r) 102.

18. DnexkTpoHHbIE yCTPOMCTBA, MpeoOpa3yIolie MOCTOSHHOE HANpPsKEHUE B IEPEMEHHOE
HaIpsHKEHUE, Ha3bIBAIOTCS:
a) BBIPSIMUTEISIMU; 0) MHBEpPTOpaMU; B) CTAOMJIMTPOHAMH;  T') QUIBTPAMH.

19. I1o xakoOMy 3aKOHY MOYKHO OIPEIEIUTh CHIIy B3aUMOIEHCTBUS 3apsAI0B?
a) 3akoHy Oma; 0) 3akony Amriepa; B) 3akony J[xxoyns-Jlenna; 1) 3akony Kynona.

20. B anexTpuyeckoil CETH MOCTOSHHOIO TOKAa HAIpsSHKEHUE Ha 3a)KMMaxX HCTOYHHUKA
anekTposHeprun 26 B. Hampsbkenue Ha 3axkumax mnotpebutens 25 B. Onpenenute
MOTEPIO HAMPSHKEHUSI.
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a) 1 %; 0) 2 %,; B) 3 %:; r) 4 %.

21. Kak wW3MEHUTCS HaIlpsHKEHUE  HAa BXOAHBIX 3XKHAMaxX JSJICKTPUUYECKOM LEIMH
MOCTOSTHHOTO TOKa C AKTHUBHBIM 3JIEMEHTOM, €CIU MHapaJyIeIbHO HMCXOJHOMY SJIEMEHTY
BKJIFOUUTH €IIE OJUH DJIEMEHT?

a) He U3BMEHUTCS; 0) YMEHBIIUTCS; B) YBEIUYUTCS; T') IJI1 OTBETA HEJOCTATOYHO JTaHHBIX.

22. Onpenenure NepUo CUrHana, €CJIM 4acToTa CHHYCOMJaIbHOro Toka 50 I'm.
a) 400 c; 0)1,4c; B)0.02c; r) 40 c.

23. Kak U3MEHHUTCS MHIAYKTUBHOE CONPOTUBIICHUE C YBEIIMUEHUEM YaCTOTHI?
a) He UBMEHUTCS; O0) YMEHBIIUTCS; B) YBEIUYUTCS.

24. CuMMeTpu4YHasi Harpy3ka COEJIMHEHA «TPEYroJbHUKOMY. JIMHEITHOEe HaIpsKEeHHe

pasHo 380 B. Haitnure pa3znoe HanpsoxeHue.
a) 127B;  0)220B; B) 380 B.

25. Ilpu kakux 3HaYeHUAX KoddpduumeHta tpaHchopmaluu 1esnecoo0pa3Ho TPUMEHSTh
aBTOTpaHc(hopmaTophI?
a)k>1; 0)k<I; B) k<2; ') HE UMEEeT 3HAYCHUSI.

26. Kak u3MEHHMTCS 4YacTOTa BpAIlEHWS MArHUTHOTO TMOJS MPU YMEHBIIEHUU IMap
MOJIFOCOB ACHHXPOHHOTO TPeX(a3HOTO BUTATEIS?
a) YBEJIMUUTCS; 0) yMEHBIITUTCS; B) OCTaHETCS MPEKHEM.

27.CKOJIBKO p-n TIEPEXOJI0B Y OUTIOIAPHOTO TpaH3UCTOpa?
a) OJIUH; 0) nBa; B) TpH; T') YEThIpE.

28. Kakoil u3 mpoBOJOB OJMHAKOBOT'O CEYEHMS M3 OJHOIO M TOrO K€ Marepuala, HO
Pa3HOMU JUIMHBI, CWIBHEE HArPEBAETCS IPU OJJHOM U TOM K€ TOKe?

a) o0a MpoBoja HArpeBaroTCs OJIMHAKOBO;

0) cuJIbHEEe HarpeBaeTcs MPOBOJ] OOJbIIEH JITTUHBI;

B) CHWJIbHEE HarpeBaeTcs MPOBOJI MEHbIIEH JJIUHBI.

29. Kakoii crioco6 coeiMHEeHUSI UCTOYHUKOB MTO3BOJIIET YBEIUYUTh HAMPsHKEHNE?
a) MocJen0BaTeIbHOE COeIMHEHNe; 0) mapayielbHOe COSTMHECHHE;
B) CMEIIIAHHOE COE/INHECHUE; T') HA KaKOM M3 TIEPEUUCIEHHBIX CITIOCOOOB.

30. B onexkTpuyecKyr Lenb IOCIENOBATENBHO BKIIOYEHBI JBa PE3UCTOpA C
conporusieHueM 10 Om u 110 Om. Hanpsokenue na Bxome 120 B. Onpenenure TOK B
LEIN.

a)40A; 06)1A; B)I2,8A; T1)6A.

31. Tlpm mocnenoBaTeIbHOM COCIWHEHWHW PE3UCTOpa, KATYIIKA HWHIYKTUBHOCTH,
KOHJICHCATOpa OKa3aJloCh, YTO TOK OTCTAaeT OT HAMpsDKEHUS HAa HEKOTOPhIH yrom. Uto
MO>KHO CKa3aTh O XapaKTepe Harpy3Ku?

a) npeobagaeT eMKOCTHOE COMTPOTUBIICHHUE;

0) mpeoOiagaeT UHIYKTUBHOE COMTPOTUBIICHNUE;
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B) npeo0iaaeT aKTUBHOE CONPOTUBIICHUE, & MHAYKTUBHOE U €MKOCTHOE COMPOTUBIICHHUS
PaBHBL.

32. B tpexda3zHywo ceThb ¢ JUHEHbIM HanpsbkeHuem 380 B BkitowaroT TpexQasHbIi
JIBUTaTellb, KaXKJas U3 0OMOTOK KOToporo paccuutana Ha 220 B. Kak crnenyer coeTuHUTD
OOMOTKHM JaBUTATENA?

a) «TPEyTrOJILHUKOMY; 0) «3Be3/10i1»;  B) ABUTrATENb HEJIb3S BKJIHOYATh B OTY CETh;

') MOKHO «TPEYTOJIbHUKOM), MOKHO «3BE30M».

33. OOMoTkH Tpex(ha3HOro TeHepaTopa COEAMHEHbI «TPEYroJbHUKOMY». CKOJIBKO
JIMHEWHBIX TPOBOJIOB MOAXOIUT K reHeparopy?

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

34. V cunoBoro ogHoda3zHOTO TpaHCcPopMaTropa HOMUHAIHHOE HAIPSHKEHUE Ha BXOJC
6000 B, na Beixoge 100 B. Onpenenuts ko3¢ duiineHT TpanchopMaiuu.
a) 60; 0) 0,016; B) 6; r) 600.

35.Ynpasnsiemble BHITPSIMUTEIHN BBIMOIHSAIOTCS Ha 0aze:
a) TM0/I0B; 0) MOJEBBIX TPAH3UCTOPOB; B) OUIIOJISIPHBIX TPAH3UCTOPOB; T') THPUCTOPOB.

36. K kakoil cTenieHr MHTErpaluu OTHOCATCS MHTETPAIbHbIE MUKPOCXEMBI, COACpIKAIIIE
400 1OruYeCcKuXx FJIEMEHTOB?
a) MaJou; 0) cpenneit; B) BBICOKOW; I') CBEpXBBICOKO.

37.I1o mpoBOIOYHON CHUpaIU, COMPOTUBIECHUE KOTOPOW B HArperoM coctosiHuu 48 Ow,
TeYeT TOK - 2,5 A. Kakoe KOJIM4eCcTBO TEIJIOTHI BBIACIIUT 3Ta CIUPAIIb 32 2,5 MUHYTHI?

a) 25 xIx; 0)45k/x; B)7,5kJ[x.

38.0mpenenuTh 00II€€ COMPOTHBJICHUE WUENU MPU MNAPAVIEIBHOM COEIUHEHHH 2-X
norpeduTenei, conporuBiieHre KOTopbix mo 100 Om?
a) 200 0m; 6)500M; B)100OM; T1)0,2 OMm.

39. Kak wusMeHutrcs caBur ¢a3 MexAy HanpsKeHHWeM UM TOKOM Ha  KaTylIlIKe
WHIYKTUBHOCTH, eciii 00a e€ mapametpa (R u X1) onHOBpeMeHHO yBenuyaTcs B 1Ba pa3a’
a) YMEHBIIIUTCS B JIBA pa3a; 0) yBEeIMUMTCS B JIBa pasa;

B) YMEHBIIIUTCS B YETHIPE pa3za; TI) HE UBMEHUTCH.

40. Cxema COCTOUT U3 OJTHOTO PE3UCTUBHOTO 3JIEMEHTA ¢ conpoTuBieHueM R=110 Om.
Hanpspkenue Ha e€ 3axkumax u= 220 sin 628t. Onpenenure moka3zaHus aMIepMerpa 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 cooTHOUIEHHWE MEXIy (a3HBIMHM W JIMHEWHBIMU HANPSHKEHUSIMU — TIPU
COEMHEHHUH MTOTPEOUTENEH DIIEKTPOIHEPTUU «TPEYTOJIBHUKOM).
a) U, = Uq]; 6) U,= Uq)/l,73; B) Uq) = 0,578Un

42. K yemy npuBOIUT OOPBIB BTOPUYHOM 11eTH TpaHChopmaTopa Toka?
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a) K KOPOTKOMY 3aMBbIKaHHUI0; 0) K pEeKHUMY XOJIOCTOTO XO/1a;

B) K MOBBINICHUIO HATIPSDKEHUS; T) K TIOJIOMKE TpaHchopMarTopa.

43. Yactora BpamieHUss MarHUTHOIO MOJIA acMHXpoHHOro asurarens 1100 o6/muH.
Yactora BpamieHust poropa 1050 06/mMus. OnpeneuTb CKOIbXKEHUE.

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

44. CKoJIBKO p-n MEPEXOA0B y TUpUCTOpA?
a) onuH;, ©)ABa; B) TpHU; T) UETHIpE.

45. Dnextponabl (OTOPE3UCTOPA BHIMOTHEHBI U3:
a) MeIu; 0) mnaTUHBL,  B) XKejne3a;  T) cepedpa.

46. MomrHoCTh IBHATATEIIS ITOCTOSHHOTO ToKa 2,5 KBT. Ilone3nas MOIIHOCTE, OTaaBacMas
B Harpy3ky, 1,8 kBt. Onpenenure KII/| nurarens.
a) 0,8; 0)0,72; B)0,6; 1) 0,85.

47. B 3JIEKTpHYECKYIO LIENb MapaJuIeIbHO BKIIIOYEHBI JBA PE3UCTOPA C CONPOTUBICHUEM
10 Om u 150 Om. Hanpsixenne na Bxone 120 B. Onpenenure TOK Ha HEPA3BETBICHHOM
y4acTKe.

a)40 A; 06)20A; B)12,8A; 1) 6A.

48. 1Ipy KakOM HaIpsKEHUH BBITOJIHEE MEPENABATh AJIEKTPUUECKYIO SHEPTUI0 B JIMHUU
AJIEeKTpoNepeaay Mpy 3aaHHON MOIIIHOCTH?

a) MOHMKEHHOM;  0) MOBBIIICHHOM;  B) 0€3pa3InyHO;

r) 3HaueHue HanpspbkeHus: yreepxaeHo 'OCTowm.

49. Kongencarop eMkocTpi0 C MOAKIIOYEH K MCTOYHUKY CHUHYCOMIAIBHOrO TOKa. Kak
U3MEHUTCS TOK B KOHJCHCATOPE, €CIU YacTOTy CHHYCOMAAIbHOTO TOKA YMEHBIIUTH B 3
paza?

a) yMeHblIUTCA B 3 pa3a;  0) yBenuuutcd B 3 pasa;

B) YBEJIMUUTCA B 9 pas; I') OCTAHETCSl HEU3MEHHOM.

50. Ilonnas nmoTpedasieMas MOIIHOCTh Harpy3ku S= 250 kBA, a akTUBHAsi MOIITHOCTh
P=200 kBt. Onpenenute K03 HUIUESHT HATPY3KH.
a) cos ¢=0,75; 0) cos ¢ =0,35; B) cos ¢ =0,55; r1)cos ¢=0,8

51. B cumMeTtpuuHOU Tpexda3HoU enu JMHEHHBIA ToK 2,2 A. PaccuuTaiite dha3HbIi TOK,
€CJIM Harpy3Ka COEJMHEHA «TPEYTOJIbLHUKOM).
a)2,2A; 0)1,27A; B)3,8A; T1)25A.

52.YxaxxuTe MOJIIPHOCTh HAPSDKCHHS HA SMUTTEPE M KOJIJIEKTOPE TPAH3UCTOpa THIIA
n-p-n.
a) TIIC, TIoC;  0) MUHYC, TUIIOC; B) ILJIFOC, MUHYC; I') MUHYC, MUHYC.

53.Kakum 00pa3oM 37€MEHTHl HHTETPATbHOW MUKPOCXEMBI COSTHHSIOT MEXIY CO00i?
a) HaNbUUICHUEM 30JI0THIX WM AIFOMUHUEBBIX JOPOXKEK Yepe3 OKHA B MAaCKe;
0) malKoii Ja3epHBIM JTy4OM;
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B) TEPMOKOMIIPECCHEII;

') BCEMU MEPEUNCICHHBIMA METOIAMH.

54. OnpenenuTs CONPOTUBIICHUE JIAaMIIbI HAKaJMBaHUs, €CIM Ha HEW HanucaHo 150 Bt u
220 B.

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

55. JlBa wucrouHuka uMerT oauHakoBble OJ[C M TOKM, HO pa3Hble BHYTPEHHHE
conpotuieHus. Kakoi u3z uctounukoB umeet Oombiuit KITJ?

a) KIIJ] ncCTOYHUKOB paBHBI;

0) UICTOYHHK C MEHBIIUM BHYTPEHHUM COIPOTHUBIICHUEM;

B) HICTOYHUK C OOJIBIINM BHYTPEHHUM COIPOTHUBICHUEM.

56. OnpenenuTh TOK ls, MOAXOAAIMIMIA K Y3JIy UENU NOCTOSHHOIO TOKA, €CJIM TOKH B BETBSX:
L[=2A,L=4A=6A, L=4A, =1A.
a) 15 A; 0)5 A; B) -5 A; r)-15 A.

57. Ammntyna cunycounainbHoro Hanpsbkenust 100 B, navanbHas daza o= - 60°, yactora
50 I'u. 3anummuTe ypaBHEHHE MTHOBEHHOTO 3HAYEHHS 3TOTO HAIIPSKECHUSL.

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.CuMmmeTpuyHasi Harpy3Ka COeIMHEHa TpeyroiabHUKOM. [Ipu u3mepenuu ¢da3zHoro Toka
amriepMeTp nokaszan - 10 A. Haligure TOK B JIMHEITHOM ITPOBOJIE.
a) 10 A; 6)17,3 A; B) 14,14 A; 1)20A.

59. JlaMIibl HaKaIMBaHUS C HOMUHAJIBHBIM HanpsbkeHneM 220 B BkirouaroT B TpexazHyro
ceTh ¢ HanpsbkerueM 220 B. Onpenennts cxeMmy COSIMHEHHMS JIaMIl.
a) TPEXIPOBOAHOM 3B€3/101; 0) YETHIPEXMPOBOIHOM 3BE3/I0M; B) TPEYTOJLHUKOM.

60. UeM mpuHIMIUATBHO OTJIMYAETCSA aBTOTpaHC(HOPMATOPHI OT TpaHchopmaTopa?
a) MaJbIM K03(QGUIMEHTOM TpaHcHopMaluu;

0) BO3MOXKHOCTBIO H3MEHEHUs Kod(duireHTa Tpanchopmalum;

B) JJIEKTPUUYECKUM COECTUHEHUEM NEPBUYHON U BTOPUUHOM LieTel.

61. Uto siBisieTcst KaToA0M BaKyyMHOTO (poTodsieMenTa’?
a) HUKEJIMHOBAs IPOBOJIOKA;

0) IJIEHKA U3 MOJYyIPOBOJIHUKOBOIO MaTepHaa;

B) TOHKHI CJIOW MIEIOYHO3EMETBLHOTIO METALIA.

62. OyHkuroHanpHbl 010Kk OBM npegHazHauyeHHBbIN 711 XpaHEHUsI OCHOBHOIO MacCHBa
uH(pOpMaIMU Ha3bIBAETCA:

a) OMEepaTUBHOE 3aIIOMHUHAIOIIEE YCTPOMCTBO; 0) YCTPONCTBO yIpaBeHUS;

B) apu(PMETHUECKOE YCTPOUCTBO; I') BHEILIHEE 3alIOMHUHAIOIIEE YCTPOUCTBO.

63. Kakoe u3 MNpPUBEICHHBIX YTBEP)KJICHUW HE COOTBETCTBYET IOCIIEIOBATEIBHOMY
COCJIMHEHUIO BETBEM MPU MOCTOSTHHOM TOKE?
a) TOK BO BCEX AJIEMEHTAaX IETH OJIMHAKOB;
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0) HanpsHPKEHUE Ha 3aKUMax LN paBHO CyMME HalpsDKEHH Ha BCEX €ro y4acTKax;

B) HaOpsDKEHHE Ha BCEX JJIEMEHTAX LENU OJMHAKOBO M PABHO IO BEIUYHUHE BXOJHOMY
HaIPsKEHHUIO.

64. Tpu pesucropa: R; = 8 Om, R, =4 Om, R; = 6 OM coeanHeHbl TOCAEAOBATENBHO U
BKJIFOYEHBI B JJIEKTPUYECKYIO CeTh. Ecim HampsbkeHne Ha pesuctope Rs pasno 12 B, To

HaNpPsOKEHUE DIIEKTPUUECKON CETH PaBHO:
a) 30 B; 0) 24 B; B) 36 B; r) 16 B.

65. Ilpu mocnenoBaTenTbHOM COEIUHEHHWH PE3UCTOpa, KATYIIKA HWHIYKTUBHOCTH,
KOHJICHCATOpa 0Ka3aJloCh, YTO TOK ONEPEkKAET HANPSHKEHUE HAa HEKOTOpbId yroi. Urto
MOXHO CKa3aTh O XapaKTepe Harpy3Ku?

a) mpeobagaeT eMKOCTHOE COMTPOTUBIICHNUE;

0) mpeoOnagaeT MHIYKTUBHOE COMIPOTUBIICHNUE;

B) npeo0iiajjlaeT aKTUBHOE COMPOTUBJICHUE, 4 UHAYKTUBHOE U EMKOCTHOE COMPOTUBIICHUS
PaBHBL.

66. Kak n3MeHHATCSI MHAYKTUBHOE CONPOTUBIICHUE C YMEHBIIIEHUEM ITeproaa’?
a) He U3MEHUTCS; O) YMEHBIIUTCS; B) YBEIUYMUTCS.

67.HanpspkeHue Ha 3aKUMax LEMH ¢ PE3UCTUBHBIM JIEMEHTOM M3MEHSETCS 110 3aKOHY:
u=100 sin(314+30°).0Onpenenure 3aKOH U3MEHEHUsI TOKa B 1ienH, eciii R=20 Owm.
a)i=5sin 314 t; 0) 1= 15 sin (314t + 30°);

B)1= 3,55sin (314t +30°; r)i1=3,55sin 314t.

68. Jluneiinplii TOK paBeH - 2,2 A. Haligute ¢a3HbIi TOK, €CIM CHMMETPUYHAs HArpy3Kka

COEJIMHEHA «3BE3I0M.
a)2,2 A; 0)1,27 A; B) 3.8 A; r) 2,5 A.

69. YKaXuTe NOJSIPHOCTh HANIPSIKEHUS HA OMUTTEPE U KOJUIEKTOPE TPAH3UCTOpa TUIIA

p-n-p.
a) TIIC, TIoC;  0) MUHYC, TUIIOC; B) ILJIFOC, MUHYC; I') MUHYC, MUHYC.

70. [1o kakoMy 3aKOHY MO>KHO OTNPEIEIUTh CHUIY, C KOTOPOH MarHUTHOE MOJie JEHCTBYET
Ha MPOBOJIHUK C TOKOM?
a) 3akony Oma; 0) 3akoHy Amriepa; B) 3akony J[oyns-Jlenima; r) 3akony Kynona.

71. Kakoe u3 npHUBEACHHBIX YTBEPXKICHHH HE COOTBETCTBYET MapajuIeIbHOMY
COEJIMHEHHUIO BETBEW MTPU MOCTOSSHHOM TOKE?

a) TOK B IMOJBOJSIIEH LIETTH PABEH CyMME TOKOB BO BCEX 3JIEMEHTaX LIEMH;

0) HanpsHPKEHUE Ha 3aKUMax LN paBHO CyMME HalpsDKEHH Ha BCEX €ro y4acTKax;

B) HampsDKEHHE Ha BCEX JJIEMEHTAX LENU OJMHAKOBO M PABHO IO BEIMYHMHE BXOJAHOMY
HaIPSKEHHUIO.

72. Onpepenutb oO0IIee COMPOTUBJICHUE LEMU MPU MapaIETbHOM COCAMHEHHH 2-X
notpebuTenei, conporuBiieHre KoTopbix mo 100 Om?
a) 200 Om; 6) 50 Om; B) 10 Om; 1) 0,2 Om.
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73. MomHOoCTh ABUTATENSA ITOCTOSHHOTO ToKa 1,5 KBT. Iloe3nas MomHOCTh, OTAaBacMast
B Harpy3ky, 1,125 kBrt. Onpeaenure KIIJ[ nBuraresns.
a)0,8; 0)0,75; B) 0,7; r) 0,85.

74 Karymka ¢ HWHIYKTHBHOCTRIO L TOAKIIOYEHA K HWCTOYHHKY CHHYCOUIATBHOTO
HanpspkeHus. Kak M3MEHHUTCS TOK B KaTYIIKE, €CIIM 4acTOTa MCTOYHUKA YBEITUIUTCS B 3
paza?

a) YMEHBIIIUTCA B 3 paza; 0) yBeau4uTCs B 3pasa;

B) YBEJIMYUTCS B 9pa3; ') HE UBMEHUTCS

75. O6MoTKH Tpex(da3HOro TreHepaTropa COSTUHEHBl «3Be3a0u». CKOJIBKO JIMHEHHBIX
MPOBOJIOB MOJXOAUT K reHepaTopy?
a) 3; 0) 4; B)2; 1)6.

76.Kakoii pexum paboThl TpaHchopmaTopa TO3BOJSET ONPENeauTh KodDPUIUEHT
TpaHchopmanuu?

a) pEeXHUM HarpysKu; 0) pEeXHUM XOJIOCTOrO X0Aa;

B) PEXHUM KOPOTKOTO 3aMBIKAHUS; T) HU OJWH U3 MEPEUUCICHHBIX.

77. Kak M3MEHUTCS 4acTOTa BPAIEHUS MArHUTHOTO TIOJISl TP YBEITMYCHHUHN T1ap TIOJIIOCOB
ACHHXPOHHOTO TpeX(a3HOro JBUTATEIS?
a) YBEITUIUTCS; 0) yMEHBIITUTCS; B) OCTAHETCSI MPEKHEH.

78. Kak Ha3bIBAIOT CPEAHUM CIION Y OUTIONAPHBIX TPAH3UCTOPOB?
a) CTOK; 0) uctox;  B) 0asa; I') KOJUJIEKTOP.

79. B 2neKTpUUYECKYIO LIETb MapauIeIbHO BKJIKOYEHBI JBA PE3UCTOPA C CONPOTUBIEHUEM
20 Om u 80 Om. Hampspoxkenue na Bxoze 120 B. Omnpenenure TOK Ha HEpa3BETBICHHOM
y4acTKe.

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

80. B snektpuyeckoit cxeme ABa pe3UCTUBHBIX AJIEMEHTa COEAMHEHBI MOCIEI0BATEIBHO.
Uemy paBHO HampsikeHue Ha Bxoje npu cuie Toka 0,1 A, ecnmu R; = 100 Om; R, = 200
Om?

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

81. Ilpm kako¥ cwiie TOKa BBITOJHEE MEpPeNaBaTh JICKTPUUECKYIO DSHEPTUI0 B JIMHUU
AJIEKTpOIIepeaad Mpy 3aJaHHON MOIITHOCTH?
a) MaJiou; 0) OonbiIO;  B) O€3pa3IUYHO.

82. llenmb mMepeMEHHOTO TOKa COACPKUT KATYIIKy WHAYKTHBHOCTH. Kak WM3MEHSETCS 10
¢daze TOK U HaIPSHKEHUE B ATOU IIeTH?

a) TOK OTEepeKaeT HANpsHKEHUE Ha yrod 1/2;

0) HampspKEHUE U TOK COBITAIAIOT 110 ¢ase;

B) HANpPSKCHHE OTIEPeX,aeT TOK Ha yroJ /2.

83. Onpexaenute NMepuo]i CUTHaNa, €CJIM YacToTa cCMHycouaanbHoro Toka 400 I'.
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a) 400 c; 0) 1,4 c; B) 0,0025 c; r) 40 c.

84. B cumMeTpuuHOM Tpexda3zHoil 1enu JuHenHbI Tok 2,2 A. Paccuuraiite (ha3HbIi TOK,
€CJIM Harpy3Ka COEJMHEHA «TPEYTOIbHUKOM.

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

85. OOMOTKH Tpex(a3HOro reHeparopa COeIUHEHbI «3Be3/10i». CKOIbKO HEUTpaTbHBIX

MIPOBOJIOB MOJXOJUT K reHeparopy?
a) 3; 0)4; B)2; 1)l

86.B noseBbIX TPaH3UCTOPAX JIEMEHT, OT KOTOPOTO JIBHXKYTCS 3apsi/ibl, HA3bIBACTCS:
a) CTOK; 0) UCTOK; B) 3aTBOD; ') KaHaJl C BBICOKOW MPOBOAUMOCTBIO.

87.Kakoll U3 nMpoBOJOB OJMHAKOBO AMAMETPa U JJIMHBI CUIIbHEE HArpeBaeTCsl — MEJIHbIN
WJIU CTaJIbHOM NP OJIHOW U TOM ke cuie Toka? Y IeapHOe CONPOTUBICHUE MEIU -

1,7 - 10°Om'M, craymm - 12 - 10°Om-M.

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

') HU KaKOW 13 IPOBOJIOB HE HAIPEBAETCHI.

88.0npenenuth 00IIee COMNPOTUBICHHE IENU MpPU NapPAIECIbHOM COEIUHEHUU 2-X

MOTpeOUTENEH, CONMPOTUBIIEHUE KOTOPHIX 1Mo 50 Om?
a) 100 0m; ©6)500mM; B)250wMm; T1)0,2 Om.

89. VYkaxuTe mnapaMeTp IEPEeMEHHOIO0 TOKa, OT KOTOPOrO 3aBHCUT WHIYKTHBHOE
COIPOTUBIICHUE KaTYIIKH.

a) IEUCTBYIOIIEE 3HAUEHUE TOKA; 0) HauanpHas asza TOKa,

B) IEPHOJ IEPEMEHHOTO TOKA; I') MAKCUMAJIbHOE 3HAYEHHUE TOKa.

90. ITonHas noTpebasiemas MOIIHOCTh Harpy3ku S= 140 kBA, a akTUBHAasi MOLIHOCTb
P= 105 xBTt. Onpeaenute ko3hPUIMEHT HArpy3KHu.
a) cos ¢=0,75; ©06)cos ¢=0,35;B)cos ¢=0,55; T1)cos ¢=0,9.

91. Yacrora BpallleHUs] MarHUTHOTO TOJIsI acHHXpoHHOro napuratens 1200 o6/MuH.

UYactora Bpamienust poropal 150 o6/mMun. Onpeaenutb CKOJIbXKEHHUE.
a) 40; 0) 0,4; B) 4; r) 0,04.

92. YnpasisieMble BRITTPSIMUTENH BBITIOTHSIIOTCS Ha 0aze:
a) TMOA0B; 0) MOJEBBIX TPAH3UCTOPOB; B) OUTIOJISAPHBIX TPAH3UCTOPOB; ') THPHUCTOPOB.

93. B odnexkTpuyecKyr LeNnb IOCIENOBATENBHO BKIIOYEHBI JBAa PE3UCTOpA C
conporusieHueM 10 Om m 50 Om. Hanpsokenue Ha Bxoxe 120 B. Ompenenure TOK B

1ICIIN.
a)0,5A; 6)2A; B)144A; 1r)4A.

94. DnexTpuueckoe conpoTtupieHue yenopeueckoro tena 3000 Om. Kakoil TOk mpoXoauT

4yepe3 HEro, €CJIM YeJIOBEK HaXOAUTCA o1 HanpsikenueM 380 B?
a) 190 MA;  0) 127 MA; B) 20 MA; r) 7,9 MA.
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95. llenb MepeMEHHOTO TOKA COJIEPKHUT pe3ucTop U KaTymiky. Kak m3mensercs mo dasze
TOK ¥ HANPsDKCHHE B 3TOU IeTH?

a) TOK OIMEpPEeKAET HANPSIHKEHUE;

0) HanpsHKEHUE U TOK COBIAIAIOT 1O ¢ase;

B) HaIPSHKEHUE OTEPEKAET TOK.

96. Kak m3MeHUTCS Mepuojl CHHYCOMJAIIBHOTO CUTHAJIA MPHU YMEHBIIEHUH YacTOTHI B 3
paza?

a) Mepuo/ He U3MEHUTCS; 0) mepuoJ yBeIuuUuTCs B 3 pasa;

B) IIEpUOJ YMEHBIIUTCA B 3 pa3a; TI) NEPUOJ YBEIUUUTCA B 9 pas.

97. CuMMeTpuuHasi Harpy3ka COEIMHEHA «TPEYroJIbHUKOM». JIMHEITHOEe HaIpsKeHHe

paBHo 220B. Haiigute dazHoe HanmpsHKeHHE.
a)l127 B; 0)220B; B)380B.

98. JluneiHblii TOK paBeH - 2,2 A. Paccuuraiite (a3Hblii TOK, €CIM CHUMMETpUYHAs

Harpy3Kka COeTMHEHA «3BE3A0N.
a)2,2A; 0)1,27A; B)3,8A; 1)25A.

99. V cunoBoro ogHodazHOro TpaHcpopMaropa HOMUHAIBHOE HAIpPSIKEHUE Ha BXOJE
5000 B, na Boixoze 200 B. Onpenenuts ko3hpuieHT Tpanchopmanuu.
a) 25; 0) 0,04; B) 4; r) 250.

100. Jly1s BRIOpSIMIIEHUS IEPEMEHHOTO HAMPSKEHUS] TPUMEHSIOT:
a) ogHO(a3HbIE BRIMPAMHATENN; 0) MHOTO(a3HBIC BHIPSIMUATEIH;
B) MOCTOBBIC BBITIPSIMUTENH;  T') BCE NIEPEUUCITICHHBIC.

101. Kakoii u3 mpoBOJOB OJMHAKOBOM JUIMHBI M3 OAHOTO M TOTrO K€ MaTrepuana, HO
pPa3HOro JUaMeTpa, MEHbIIIE HarpeBaeTCs IPU OAHOM U TOM K€ TOKe?

a) o0a MpoBoja HArpeBaroTCs OJIMHAKOBO;

0) MpoBOJI C OOJBIIUM TUAMETPOM;

B) IIPOBOJ] C MEHBIINM JIUAMETPOM.

102. [IBa pe3ucropa: Ry =10 Om, R, =5 OM coearHeHbI MOCJIEA0BATEIBHO U BKIIOYEHBI B
ANEKTPUYECKYIO ceTh. Ecnm HampsbkeHue Ha pesuctope R, paBHo 10 B, To Hanpsbxkenue

BHGKTpHLIeCKOﬁ CCTHU PpAaBHO!
a)30B; 6)24B; B)36B; 1) 16B.

103. B 35eKTpUYECKYIO LENb MAPAIIIENBHO BKIIOUYEHBI ABA PE3UCTOPA C COPOTUBICHUEM
20 Om u 240 Om. Hanpskenue Ha Bxoae 120 B. Onpenenure TOK B KaKA0M PE3UCTOPE.
a)6 Au2A; 0)0,17Au05A; BO6AuU0SA; 1) 0,17Au2A.

104. Tlpm mocienoBaTEILHOM COCIUHEHUN PE3UCTOpa, KATYIIKA WHIYKTUBHOCTH,
KOHJICHCATOpa OKa3aJloCh, YTO TOK OTCTAaeT OT HAMpsDKEHUS HAa HEKOTOPhIH yrom. Uto
MO>KHO CKa3aTh O XapaKTepe Harpy3Ku?

a) npeobagaeT eMKOCTHOE COMTPOTUBIICHHUE;

0) mpeoOiagaeT UHIYKTUBHOE COMTPOTUBIICHNUE;
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B) Mpeo0IialaeT aKTUBHOE COMPOTUBJICHUE, & WHAYKTUBHOE 1 €MKOCTHOE COTPOTHBIICHUS
PaBHBI.

105. VYkaxure mnapamerp NEPEMEHHOrO0 TOKAa, OT KOTOPOIO 3aBUCUT €MKOCTHOE

COTMPOTHUBJICHHE.
a) IEUCTBYIOIIIEE 3HAUECHNE HAPSHKCHUS; 0) HauanbHas ¢asza TOKa;
B) 4aCTOTa NEPEMEHHOI0 TOKa; ') MAKCUMaJIbHOE 3HAYEHHUE TOKA.

106. B tpexdaznyro cerb ¢ jauHeWHbIM HamnpsbkeHuem 220 B BkirodaroT TpexdaszHblid
JIBUTATENb, KaXxaas u3 0OMOTOK KOTOporo paccuntana Ha 127 B. Kak cienyer coeiuHUTH
OOMOTKHM JaBUTATENA?

a) «TPEyTrOJIbHUKOMY; 0) «3Be370i1»;

B) JIBUraTellb HEJb3sl BKIIOYATh B 3TY CE€Th; TI') MOKHO TPEYTOJIBHUKOM, MOKHO 3BE30M.

107.Ykaxxute MOIAPHOCTH HAIIPSIKEHUSI HA SMUTTEPE M KOJUIEKTOPE TPAH3UCTOPA THUIIA N-

p-n.
a) IIIC, e,  0) MUHYC, IUIIOC; B) ILJIIOC, MUHYC; I') MUHYC, MUHYC.

108. B »nekTpuyecKoil CETHM MOCTOSHHOTO TOKA HAIpSIKEHHE HAa 3aKMMAaX HCTOYHUKA
anexktpodHeprun 35 B. Hampsbkenwe Ha 3axumax mnotpeoutens 34 B. Onpenenutsb

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

109. B »saekTpuyecKyr IIelb IOCJIEAOBAaTEIbHO BKJIIOYEHBI TPU pE3UCTOpa C
conporupienueM 10 Om, 120 Om u 110 Om. Hanpsxenne Ha Bxoae 120 B. Onpenenute
TOK B LIETIH.

a)40A; ©O0)1A; B)OSA; r)2A.

110. Cxema cOCTOUT U3 OJHOTO PE3UCTUBHOIO 3JIEMEHTA C conpoTtuBieHneM R =55 Owm.
Hampsokenue Ha e€ 3axumax u= 220 sin 628t. Onpenenure noka3aHusi aMnepMeTpa U

BOJIbTMETPA.
a)l =4 A, U=220B; 6)1=2,8 A, U=156 B;
B) [=2,8 A, U=220 B; rl=4A, U=156B.

111. Konaencarop emMkocThio C MOJKIIOUEH K UCTOYHUKY CHHYCOMJAIbHOro Toka. Kak
MU3MEHUTCS TOK B KOHJIEHCATOpE, €CJIM YacTOTYy CHHYCOWJAJIbHOIO TOKA YMEHBIIUTH B 2
paza?

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

B) YBEJIMUHUTCA B 4 pasa; I') OCTAHETCSI HEU3MEHHOM.

112. Jlammbl HakanuBaHWs C HOMHHAJIBHBIM HampsbkeHnem 127 B BiiaoyaloT B
Tpexdas3Hyo ceTb ¢ HanpsbkeHueM 127 B. Onpenenuts cxemy COSTMHEHHUS JIaMIl.
a) TPEXIPOBOAHOM 3BE3/101; 0) YETHIPEXMPOBOIHOMN 3BE3/I0M; B) TPEYTOJILHUKOM.

113. B cummMmeTpuuHoi Tpexda3Hou 1enu JuHEeHHbIM Tok 7 A. PaccuuTaiite dha3HbIi TOK,

CCJIM Harpy3Ka COCANHCHA «TPCYT'OJIbHUKOM).
a) 12,11 A; 6)405A; B)3,8A; 1) 4,96A.
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114. TTo kakoMy 3aKOHY MOXHO ONPEIEIUTh CUILy B3aUMOJICUCTBUS 3aps0B?
a) 3akony Oma; 0) 3akoHy Amriepa; B) 3akony J[xoyns-Jlenma; r)3akony Kynona.

115. MomHocTs aBurareiss MNocTosHHoro Ttoka 2,6 kBt. Ilone3Hass MOIIHOCTB,
oTnaBaeMasl B Harpysky, 2,2 kBr. Onpenenure KIIJI nBurarens.
a) 0,8; 0) 0,74; B) 0,7; r) 0,84.

116. Kak wusmenutrcs caBur ¢a3 MexAy HanpsOoKeHHEM W TOKOM Ha  KaTyIIKe
WHIYKTUBHOCTH, eciii 00a e€ mapametpa (R u X1) o1HOBpeMeHHO yBenuuyaTcs B TpH paza?
a) YMEHBIIIUTCS B TPH pasa; 0) yBEIMUUTCS B TPH Pasa;

B) YMEHBIINUTCS B JEBSTH Pa3; ') HE U3MEHUTCS.

117. Kak u3MeHHTCS NEepUOJ CUHYCOMJAIBHOIO CUTHAJA MIPU YMEHBIIEHUH YacTOTHI B 2
paza?

a) IepHOJl HE U3MEHUTCS; 0) mepuoj yBEeIUUUTCS B 2 pasa;

B) IEPHOJ YMEHBIIUTCS B 2 pa3a; TI') IEpUOJ YBEIUUUTCS B 4 pasa.

118.CummMeTpuyHas Harpy3ka coeiMHeHa TpeyroabHukoM. [Ipu usmepenun ¢pa3Horo Toka
amriepMeTp nokaszan -20 A. Haiinure TOK B IMHEHHOM ITPOBOAE?

a)10A; ©0)11,6 A; B)34,6 A; 1)20A.

119. OOmoTkM Tpexda3HOro TEeHepaTopa COEIUHEHBI «TPEeyroJbHUKOM». CKOJIBKO
HEWUTpaJbHBIX MPOBOJOB MOAXOAUT K reHepaTopy?
a) 3; 0) 4; B) 2; r) 0.

120. Kakoi W3 mpoBOJOB OJMHAKOBOI'O CEYEHHUSA W3 OJHOTO M TOTO K€ MaTrepuaia, HO
pa3HOM JJIMHBI, MEHbBIIIE HArPEBAETCS IPU OJHOM U TOM K€ TOKE?

a) o0a MpoBoja HArpeBaroTCs OJIMHAKOBO;

0) MpoBOJ| OOJBIIEH JTTUHBI;

B) IPOBOJ] MEHBIIEH JJTUHBI.

121.0npenenuts oOlee CONPOTUBJIICHUE IENU MPU TapauieIbHOM COSTUHECHHH 2-X
notpebuTene, conporuBiieHre KoTopbix mo 200 Om?
a) 200 Om; 6) 50 Om; B)400 Om; 1) 100 Om.

122. Ilenb nepeMEHHOTO TOKAa COJAEPKHUT JIaMIly HakajluBaHus U KoHjaeHcaTop. Kak
U3MEHSETCS 10 (pa3e TOK M HAMPSHKEHUE B ATOM 1eTH?

a) TOK OIEepPEeKAET HANPSIHKEHUE;

0) HanmpsHKEHUE U TOK COBIAIAIOT 1O (ase;

B) HAIPsDKEHHE ONEPEXAET TOK.

123. Konaencarop eMkocThio C MOJKIIOYEH K UCTOYHUKY CHHYCOMAAIbHOrO Toka. Kak
W3MEHUTCS TOK B KOHJIEHCATOpE, €CJIM YacTOTy CUHYCOMJAIbHOTO TOKAa YMEHBIIUTH B 4
pasa.

a) YMEHBIIIUTCA B 4 paza;  0) yBenuuurtcs B 4 pasa;

B) yBeIM4UTCA B 16 paz; I') OCTAaHETCS] HEU3MEHHOM.
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124. HampsixkeHue Ha 32KUMax IEMH ¢ PE3UCTUBHBIM 3JIEMEHTOM M3MEHSETCS 0 3aKOHY:
u =200 sin(314+45°). Onpenenure 3aKOH U3MEHEHUS TOKA B 1emnH, eciu R = 50 Owm.
a)i1=4sin 314 t; 0) i= 4sin (314t + 45°);

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

125. Jluneitnwii Tok paBeH - 3 A. Paccuuraiite (a3Hblii TOK, €CIM CUMMETPUYHAS
Harpy3Ka COeJIMHEHa «3BE3101».

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

126.11o npoBOJIOYHOM CIMpPATIA, CONPOTUBJIEHUE KOTOPOU B HarperoM coctostHuu 20 Owm,
teueT ToK - 0,5 A. Kakoe KoIn4uecTBO TEIUIOThI BBIACIUT CIIUPAIIb 3a 4 MUHYTHI?

a) 20 JIx; 0)2,4x/x; B)1,2x/x.

127. B 351eKTpUYECKYIO LIETb MapajlIeIbHO BKIIOUEHBI ABA PE3UCTOPA C CONMPOTUBICHUEM
10 Om u 50 Om. Hanpsokenne Ha Bxoge 120 B. Onpenenure TOK Ha HEpa3BETBIECHHOM
y4acTKe.

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

128. AMmnuTtyna cuHycoujanbHoro HampsbkeHus 220 B, navanbHas daza  ¢@o= - 30°
yactora 50 ['1. 3anummuTe ypaBHeHHEe MTHOBEHHOTO 3HAYEHUS ATOTO HAMPSKEHUS.

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

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

129. Kak u3MeHUTCsI MHAYKTUBHOE CONMPOTUBJIEHUE C YMEHBIIIEHUEM YaCTOTHI?
a) HE U3MEHUTCS;  0) YMEHBIIIUTCS, B) YBEIHUUTCA.

130. B cummerpuuHoit TpexdazHoi 1enu JuHEHHbI Tok 4 A. Paccuuraiite (a3Hblii TOK,

CCJIM Harpys3kKa COCIMHCHA KTPCYTOJIbHUKOM).
a)4A;  6)6,92A; B)2,83A; 1)231A.

131. Yacrtora BpallleHHs MarHMUTHOIO MOJS ACMHXpOHHOTo aBuratens 1250 o6/muH.

Yactora BpameHust poropa 1200 06/mMus. OnpeieIuTh CKOIbKEHHUE.
a) 40; 0) 0,4; B) 4; r) 0,04.

132. V cunoBoro oaHoda3zHoro TpancpopMaropa HOMUHAIBLHOE HANpPsDKEHHE Ha BXOJIE
4000 B, na Beixone 200 B. Onpeaenuts kodppuiiueHT TpanchopMaiuu.
a) 20; 0) 0,05; B) 5; r) 200.

133. MomHocTh JABUTATEIsS IIOCTOSSHHOTO Toka 1,65 kBT. Iloje3Hass MOIIHOCTB,
oTrnaBaeMasl B Harpysky, 1,25 kBt. Onpenenure KIIJ[ nBuraresns.
a) 0,8; 0) 0,76; B) 0,6; r) 0,83.

134. Tpu pesucropa: Ri=50mM, R,=50M, R;=100M coeamHeHbl NOCIEAOBATEIBHO H
BKJIIOUEHBI B JJICKTPUYECKYIO ceTh. Ecnu Hamnpsbkenue Ha pesuctope R, paBno 10B, to

HaNPsOKEHUE DIICKTPUUECKON CETH PaBHO:
a) 10 B; 0) 20 B; B) 30 B; r) 40 B.
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135. Ilpm mocienoBaTEIbHOM COEJUHEHUU PE3UCTOPA, KATYLIKA WHIYKTUBHOCTH,
KOHJICHCATOpa OKa3aJloCh, YTO TOK COBHaAaeT mo (ase ¢ HampsikeHHeM. UTO MOXKHO
CKa3aTh O XapaKTepe HArpy3Ku?

a) npeo01agaeT EMKOCTHOE CONPOTUBIICHHUE;

0) mpeoOiagaeT UHIYKTUBHOE CONIPOTUBIICHUE;

B) Mpeo0iiajlaeT akTUBHOE COMPOTUBJIEHUE, @ UHAYKTUBHOE U €MKOCTHOE CONPOTUBICHUS
PaBHBL.

136.Katymka ¢ MHAYKTUBHOCTbIO L  MOAKIIOYEHA K HCTOYHHMKY CHHYCOUJAJIBHOTO
HanpsbkeHusi. Kak u3MEeHHUTCsl TOK B KaTyIIIKe, €CIIM YaCcTOTa UCTOYHUKA YBEIUYUTCS B 4

paza?
a) yMEHbIIUTCA B 4 pa3a; 0) yBenuuutcs B 4 pasa;
B) yBenU4uTCA B 16 pasz; ') HE U3MEHUTCS

137. Onpeaenure nepuoi CUrHana, €Ciau 4acToTta cuHycouaanbHoro Toka 200 ',
a) 200 c; 0)1c; B) 0.005 c; r) 20 c.

138. Jluneitnwii Tok paBeH - 5 A. Paccuuraiite (a3Hblii TOK, €CIM CUMMETPUYHAS

Harpy3Ka COeJIMHEHa «3BE3101».
a) 2,89 A; 0)8,65A; B) 3,54 A; r) 5 A.

139. B noneBbIx TpaH3UCTOPAX 3JIEMEHT, K KOTOPOMY JIBUXKYTCS 3apsiJibl, HA3bIBAECTCS:
a) CTOK; 0) UCTOK; B) 3aTBOD; ') KaHaJl C BBICOKOW MPOBOAUMOCTBIO.

140. Onpenenutsb CONMPOTUBIICHUE JaMIIbl HAKaJlMBaHUs, €ClM Ha He HanucaHo 50 Bt u
220B
a) 597 Owm; 06) 759 Om;  B) 975 Owm; r) 968 Om.

141. Onpenenuthb 00IIEE COMPOTUBICHHUE LEMH MPU TAPALICTbHOM COEIUHEHUHM 2-X

noTpeduTeneil, conpoTuBiieHre KOTOpbIX Mo 40 Om?
a) 20 Owm; 0) 80 Om; B) 10 Owm; r) 4 Owm.

142. Tlonnas notrpebisiemast MOIIHOCTh Harpy3ku S= 180 kBA, a akTuBHast MOIITHOCTh
P= 150 kBt. Onpenenute K03 HUIUESHT HATPY3KH.
a) cos ¢=0,75; 0) cos ¢ =0,38; B)cos @ =0,57; T1)cos ¢=0,83.

143. Kak wusmenutrcs caBur (a3 Mexay HanpsOKeHHEM ¢ TOKOM Ha  KaTyIIKe
WHIYKTUBHOCTH, eciii 00a e€ mapametpa (R u X.) omHOBpeMeHHO yBenmuatcs B 4 pasza?

a) yMEeHbIIUTCA B 4 pa3za; 0) yBenuuuTcs B 4 pasa;

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

145. CummeTpuyHas Harpy3ka COeIMHEHa «3Be3101». JIMHelHOe HanpsHKEHUE PaBHO

220 B. Haiigute dazHoe HanpsiKeHUE.
a) 127 B; 0) 220 B; B) 380 B.

146. Yacrora BpalieHHUs MarHUTHOTO II0Jsl acHHXpoHHOro jpurarenss 900 o06/MuH.
Yacrorta Bpamienus potopa 850 06/MuH. OnpeieiuTh CKOJIbKEHUE.
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a) 55; 0) 0,55; B) 5.5; r) 0,056.

147. U3meputenbHbI TpaHchopMaTOp TOKAa UMEET OOMOTKHU C 4unciioM BUTKOB 20 u 120.

Onpenenuts ero ko3P GUIMEHT TpaHChHOpMaLIUH.
a) 60; 0) 0,17, B) 140; r) 100.

148. Onpenenutrs TOK s, MOAXOAAIIMI K Y311y LENU MOCTOSSHHOTO TOKA, €CIM TOKU B
BetBax: 1 =-4A, L=2A, L=6A1,=-5A.

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

149. B 351eKTpUUECKYIO LIETb MApAJJIEIbHO BKIIOUEHBI JIBA PE3UCTOPA C CONPOTUBICHUEM

25 Om u 40 Om. Hanpsixenue Ha Bxoae 200 B. Onpenenure TOK B KaKJI0M PE3UCTOPE.
a)8Aun0,2A; 06)8AusSA; B)0,125Aun02A; 1) 0,125AusA.

150.KakoBo cooTHomeHne Mexay (asHIMA ¢ JUHEHMHBIMH HAIMpsDKCHUAMH TIpU
COEJIMHEHUHU MOTPEOUTENEHN SIIEKTPOIHEPTUN «3BE3A0M».

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

151. CummeTpuuHas Harpy3ka COeJIMHEHA «TpeyrojibHUKOM». [Ipu uzmepenun (azHoro
TOKa amriepmeTp mnokaszai - § A. Uemy Oyner paBeH TOK B JIMHEHHOM NMpPoOBojie?

a)4,62A;  6)13,84A; B)8 A; 1) 11,28 A.

152. K kako# cTeneHu UHTErpalui OTHOCSITCS UHTErPAIbHbIE MUKPOCXEMBI, COAEPIKAIIINE
80 JornyecKux 3J1eMEeHTOB?
a) Manoit;  0) cpenHei; B) BBICOKOI; ') CBEPXBBICOKOM.

153. Ilo xakomMy 3aKOHY MOXHO OINPEIEIUTh CHIIy, C KOTOPOW MAarHUTHOE IOJIE
JEUCTBYET HA MPOBOJHUK C TOKOM?
a) 3akoHy Oma; 0) 3akoHy Ammnepa; B) 3akoHy [[xoyns-Jlenua; 1) 3akony Kyrnona.

154. B a5iekTpudeckoil cXeme JBa pe3UCTHUBHBIX JIEMEHTA COSMHEHBI MTOCIIE0BATENBHO.
UeMy paBHO HampsbkeHUE Ha Bxoje npu cuiie Toka 0,2 A, ecnmu R, = 150 Om; R, =120
Om?

a) 40 B; 0) 1350 B; B) 10 B; r) 54 B.

155. Cxema cOCTOUT U3 OJJHOTO PE3UCTUBHOTO AJIEMEHTA ¢ conpoTuBieHneM R =220 Owm.
Hampsokenne Ha e€ 3axxumax u = 110 sin314t. Onpenenute mokazaHus amrepMmerpa u
BOJILTMETpA.

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

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

156. CummerpruHas Harpy3ka COEIHHEHA «TPEYroJbHUKOM». JIMHEWHOE HampsiKeHue

paBHo 380 B. Haiinute da3znoe HanpsiKeHHe.
a) 127 B; 0)220 B; B)380 B.

157. B »saexkrpuyuecKkyr IeNb TOCIEI0BAaTEeIbHO BKIIOYEHBI JBa pe3UcTopa ¢
conpotuBiieHueM 10 Om u 50 Om. Hanpspbkenue Ha Bxozae 120 B. Onpenenute TOK B
LICITH.
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a)0,5A; 6)2A; B)144A; T1)4A

158. DOnekrtpuueckoe compoTtuiieHue uvenoBeueckoro tema 3000 Owm. Kakoil Tok
IIPOXOJUT YEPE3 HETO, €CIIM YETIOBEK HAXOANUTCS MO HanpskeHueM 127 B?
a) 19 MA; 0) 42 MA; B) 23,6 MA; r) 50 MA.

159. Ilenp mepeMEHHOrO0 TOKa COACPXKHUT pe3uctop. Kak uzmensercs mo ¢aze TOK U
HaMpsHKeHUe B 3TOU 1enu?

a) TOK ONEpeKaeT HAIPsKEHUE Ha yrod m/2;

0) HampspKEHUE U TOK COBITQJIAIOT 110 hase;

B) HanpsDKEHHE OTepekaeT TOK Ha yrod /2.

160. Kak n3MEHUTCS €MKOCTHOE COIPOTUBIIEHUE C YBEIMYEHUEM YaCTOTHI B 5 pa3?
a) HE U3MEHUTCS; 0) YMEHBIIUTCS B 5 pasz;
B) YBEJIMUUTCA B 5 pa3;  TI') yMEHbLIUTCSA B 25 pas.

161. CummerpruuHas Harpy3ka COEIHMHEHA «TPEYroJIbHUKOM». JIMHEWHOE HampsiKeHue
paBHo 220 B. Haiinure da3noe Hanpsoxkenue?
a) 127B; ©6)220B; B)380B.

162. Yacrtora BpallleHHss MarHUTHOTO MoJig acHHXpoHHoro asurateias 1300 o6/MwuH.

UYactora Bpamienust poropa 1250 06/mun. OnpenenuTsb CKOJIbKEHUE.
a) 40; 0) 0,38; B) 4; r) 0,038.

163.Kako#i u3 npoBOJOB OJIMHAKOBO AMAMETPa U JJIMHbI MEHbIIIE HATPEBACTCS — MEIHBIIM
WJIU CTAJIBHOM IIPU OJIHOM U TOM ke cuiie Toka? Y aenbHOe CONPOTUBICHUE MEH -

1,7 - 10°Om'M, craymm - 12 - 10°Om-M.

a) MEJHBI; 0) CTaJIbHOM; B) 00a MpOBOJIa HATPEBAIOTCS OJIMHAKOBO;

') HU KaKOW U3 IPOBOJIOB HE HAIPEBAETCHI.

164. B snexTpuuecKyio Lenb NapauieIbHO BKIIOYEHBI JIBa PE3UCTOPA C CONMPOTUBICHUEM
20 Om u 50 Om. Hanpspkenue Ha Bxoae 140 B. Onpenenure TOK Ha HEPa3BETBICHHOM

Y4aCTKe.
a)4A;  6)2A; B)98A; 1) 20A.

165. Onpenenuth CONPOTUBICHUE JTaMITbl HAKAJIMBAHUS , €CJIM HA HEWl HanucaHo 25 BT u
220B
a) 1936 Owm; 6) 0,11 0m;  B) 19,36 Owm; r) 11000m.

166. ¥V cunoBoro ogHo¢a3zHOro TpaHcpopmaropa HOMHUHAIBHOE HAIPSHKEHHUE Ha BXOJEC
4000 B, na Beixoze 220 B. Onpeaenuts Ko3pPpuuueHT TpancGopManuu.
a) 180; 0) 0,055; B) 18; r) 5,5.

167. K xako# cTerneHn UHTerpaluu OTHOCSTCS MHTErpalibHbIE MUKPOCXEMBI, COepKalue
1200 norMYecKuX 3JI€MEHTOB?
a) MaJou; 0) cpenneit; B) BBICOKOW; I') CBEpXBBICOKOM.
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168. CKONBbKO IIECTUBOJIIBTOBBIX JIAMIIOUEK HEOOXOAMMO B3ATh JIJISl €JI0YHOW THUPJISHIBL,
ecy HarpsbkeHue cetu 127 B?
a) 37 wr.; 0) 21 mwt.; B) 42 mit.; r) 11 mr.

169.0npenennts 001I€e CONMPOTUBICHUE LENU NPHU NapAIEIbHOM COEIWHEHHH 2-X
noTpeduTeneil, ConpoTuBiieHHe KOTOPbIX M0 250 OMm?
a) 12,50M;  6) 250 Owm; B) 1250m; 1) 25 Om.

Peniute 3agaun

1. K tpexdasznoit cetn ¢ nuHeHbIM HampspkeHueMm 220 B mogkmioueHa cumMmeTpudHas
Harpy3Ka, akTUBHOE COMPOTHUBJICHUE KOTOPOU B Kaxaou (aze 150 Om, a UHIYKTUBHOE

110 Owm. Haligute ¢a3Haple TOKM W HANPSHKEHWE TPU BKIIOYCHUH HATPy3KH
«TPEYTOTBHUKOM»?

2. Yemy paBHO oOliee compoTuBiieHHe 1enu u3 10 mocienoBaTeNbHO COEIMHEHHBIX
PE3UCTOPOB, €CJIM COMPOTUBJICHUE KAXAOro U3 HUX Ha 25 OM OoJjblie npeablayiiero, a
conpoTuBiicHUE TmepBoro pesucropa R;=400 Om? Halimure HanpsskeHUE HA MSATOM
pesuctope Rs, ecnu HanpspkeHne nutanus uenu 220 B.

3. K Tpexdasznoit cetu ¢ nunHeHbiM HamnpspkeHueM 380 B mojkiioueHa cummeTpuydHast
Harpy3ka, akTUBHOE CONPOTHUBJICHUE KOTOPOM B Kax o (aze 240 Om, a eMKOCTHOE

80 Om. Haiitu ¢a3Hble TOKU U HaNpsHKEHHUE MPU BKIIFOUEHUH HArpy3KU «3BE370i» 7

4. CHHyCOMZAIBHO H3MEHSIOIIMECS HANPSDKEHUS  NPEACTAaBICHBI  CIETYIOLIUMU
BoipakeHussMu  U,=100sin(314t+30°),u,=200sin(314t+60°). Omnpenenure MNpu MOMOIIU
BEKTOPHOI UarpamMMsbl 00111ee HaNpsHKEHUE (ICUCTBYIONIEE 3HAUCHHE).

5. Haiigure BpIpakeHHE Il MTHOBEHHOI'O 3HAYEHHsS] TOKa B LEMNH C KOHJIEHCATOPOM
eMKOCThI0 C=1 MK®, KOTOPBIA MOAKIIOYEH K HCTOYHUKY MEPEMEHHOI0 HampspkeHus 220
B, gactoToi 100 I'11.

6. Kakasg MOIIHOCTh pacXOAyeTcss B COCIMHUTENBHBIX IPOBOAAX, €CIM HANPSHKEHUE HA
Harpy3ke 80 B, a Tok B uenu 40 MA? Dnexkrprdyeckas LeNb MNOJKIIOYEHA K HCTOUYHUKY C
S/1C E =100 B 1 BHyTpeHHUM COIPOTUBJIEHUEM I = 50 OM.

7. K Tpexdaznoil cetu ¢ NMHEHHBbIM HampspbkeHueM 127 B mopkimioueHa cuMMeTpUyYHast
Harpy3ka, akTUBHOE CONPOTUBJICHUE KOTOPOMl B Kaxaon (aze 110 Om, a UHITyKTUBHOE

60 Owm. Haiingure ¢da3Hpie TOKM W HAOpsDKEHHE TMPU  BKIIOUYEHUU HArpy3KU
«TPEYTrOJIbHUKOM»?

8. Uemy paBHO 0O0Ilee CONPOTHUBIEHUE ILENMU W3 & MOCIEAOBATEIbHO COECIUHEHHBIX
PE3UCTOPOB, €CIU COMPOTHUBIIEHUE KaXKAoro u3 HuX Ha 50 Om Oomblie nmpeablayliero, a
conmpoTuBlieHHEe TepBoro pesuctopa R;=200 Om? Halitu HampsbkeHHE Ha BOCHBMOM
pesucrope Rg, ecnu HanpsoxeHne nuranus nenu 220 B.

9. K TpexdaszHoil cetn ¢ nuHeHbIM HampsbkeHueMm 220 B mogkimroueHa cuMMeTpUYHas
Harpy3Ka, akTUBHOE COIPOTUBJIEHUE KOTOPOil B Kaxaou (aze 180 Om, a eMKkoCTHOE

150 Om. Haiitu a3zHble TOKM U HANPS>KEHUE MTPU BKIIFOUEHUU HATPY3KHU «3BE310M»?
10.CunyconabHO U3MEHSIIOIINECS TOKU IIPEACTABIICHBI CIEAYIOIIMMU BBIPAKEHUSIMU
1,=0,5sin(314t+45°), 1,=0,8sin(314t+90°). Omnpenenure npu MOMOIIA BEKTOPHOUI
JTarpaMMbl OO TOK (JIEUCTBYOIIEe 3HAUCHUE).

11. Haiigute BbIpaK€HUE [ MTHOBEHHOTO 3HAYEHHUsS TOKAa B LIENU C KaTylIIKOW
UHAYKTUBHOCTBIO L= 0,4 'H, KOTOpas NOAKIOYEHA K MCTOYHUKY IEPEMEHHOTO
Hanpsbkenus 220 B, gactoroit 50 I'm.
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12. Kakasi MOIIIHOCTh PacXxoAyeTcs B COCIMHUTEIbHBIX MTPOBOJIAX, €CJIM HAIPSOHKEHUE Ha
Harpy3ke 180 B, a Tok B nienu 50 MA? DnexTpudueckas Lienb MOAKIIOYEHa K UCTOUYHHUKY C
S/1C E= 200B u BHYyTpEHHUM CONPOTUBIEHUEM Ty= 40 OM.

13. K tpexda3Hoii cetu ¢ IuHeHbIM HamnpsbkeHueM 380 B moakiroueHa cuMMeETpUYHAs
Harpy3ka, aKTUBHOE CONPOTHUBJIEHUE KOTOpOH B Kaxaoil ¢aze 250 OmM, a eMKOCTHOe
100 Owm. Hailigute ¢a3Hble TOKM M HANpPsHKEHUWE TMPU  BKIIOYEHHH Harpy3kd
«TPEYTrOJIbBHUKOM»?

14. Yemy paBHO oOlllee CONMpPOTUBJICHUE Lenu U3 14 mocieqoBaTeIbHO COEIMHEHHBIX
PE3UCTOPOB, €CIIM CONMPOTHUBIICHHE Kaxkaoro u3 HUX Ha 30 Om Gomblne mpeabiayIero, a
conportuBieHre nepsoro pesucropa R;=300 Om? HaliguTe HanpsskeHHE Ha JIECSITOM
pesuctope Ryo , ecinu Hanpspkenue nutanus uenu 220 B.

15. K tpexdasHoii cetu ¢ IuHEWHbIM HanpspkeHueM 220 B moakimrodeHa cuMMETpUYHAs
Harpy3ka, aKTUBHOE COMPOTHUBJICHUE KOTOpoi B Kaxmaoi ¢aze 180 Om, a eMKocTHOE
60 Om. Haiitu ¢da3Hble TOKM U HANpsKEHUE MTPHU BKIIOYEHUN HATPY3KU «3BE3/10i1» 7

16. CuHycompanbHO M3MEHSAIOMIMECS HANPSDKEHUS MPEACTAaBICHBI  CIETYIOIIMMU
BeIpakeHusaMu u; = 150sin(314t + 45°), uw, = 250sin(314t + 90°). Onpenenure npu
MOMOILM BEKTOPHOM IHarpamMmsbl 00111ee HanpsiKeHue (IeUCTBYIOIIEeE 3HAUCHHE).

17. Halinure BBIpake€HHWE JJjisi MTHOBEHHOI'O 3HAYEHHUSA TOKA B IEMH C KOHJIEHCATOPOM
eMKOCTbI0 C=2 MK®, KOTOPBII MOJKIIOYEH K UCTOUYHUKY NIEPEMEHHOrO HanpspkeHus 220
B, gactoToit 50 I'm.

18. Kakast MOIIIHOCTh pacXOAyeTCsl B COCIMHUTENBHBIX MPOBOAAX, €CJIM HANPSHKEHUE Ha
Harpy3ke 225 B, a Tok B nenu 20 MA? DnekTpruyeckas [enb NOJAKIYEHA K UICTOYHHKY C
OJC E =250B u BHYyTpEHHUM CONPOTUBIECHUEM Ty= 50 OM.

19. K tpexdasHoii cetu ¢ nmuHeHbIM HanpspbkeHneM 380 B moaximroueHa cuMMeTpudHas
Harpy3Ka, akKTUBHOE COIPOTHUBIICHHE KOTOpOW B Kaxkmou (aze 220 Om, a WHIYKTUBHOE
120 Owm. Haiigute ¢da3Hble TOKM U HampsDKEHWE TIPU  BKJIIOYEHUU HArpys3Kd
«TPEyTrOJIbHUKOM»?

20. Yemy paBHO oOIiee CONMPOTHUBJICHUE IEeNMU K3 12 MOCIeA0BATEIBHO COECIMHEHHBIX
PE3UCTOPOB, €CJIM COMPOTHUBJICHUE Kaxaoro u3 Hux Ha 20 OM OoJjblie mpeablayiiero, a
conpoTuBiieHue niepBoro pesucropa R;=100 Om? HaliTu HanpsikeHne HA OJMHHAIIATOM
pesucrtope Ry, ecnu HanpsioxeHue nutanus nenu 220 B.

21. K tpexdasznoit cetu ¢ nuHelHbIM HanpsbkeHueM 380 B monkimroueHa cuMMeTpuyHas
Harpy3ka, akTUBHOE CONPOTHUBJICHUE KOTOPOMl B Kax o (aze 260 Om, a eMKOCTHOE

130 Om. Haiitu ¢a3zHbie TOKM ¥ HaNpsHKEHUE MTPU BKITFOUEHUN HATPY3KHU «3BE310M»?

22. Haiigute BbIpaXEHHE I MTHOBEHHOTO 3HAYE€HHS TOKa B LIENU C KaTyIIKOU
MHAYKTUBHOCTBIO L = 0,6 I'H, KOTOpas NOAKIIOYEHA K HMCTOYHUKY IEPEMEHHOIO
Hanpspkenus 220 B, wacrotoit 100 I'.

23. CuHyCcOMAAIBHO U3MEHSIOUIUECS TOKU IPEICTABIEHBI CIIETYOIIMMU BbIPaKEHUSAMHU
1,=0,8s1in(314t+30°), 1,=1,6sin(314t+60°). Omnpenenure Tmnpu TMOMOIIA BEKTOPHOUI
JarpaMMbl OOIIUNA TOK (JIEUCTBYIONIEE 3HAUCHUE).

24. Kakass MOITHOCTh pAacXOJy€TCsl B COCAMHUTEIIbHBIX MPOBOAAX, €CIM HAMPSKECHUE Ha
Harpy3ke 220 B, a Tok B nenu 50 MA? Dnektpruyeckas Lenb NOJKIYEHA K UICTOYHHKY C
S/IC E =240 B v BHyTpEHHUM CONPOTUBJIEHUEM I = 80 OM.
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buiersl 1J151 npoBeeHUs YIK3aMeHa
(ounast popma o0yueHuUs1)

HNucTpyKums 11 IK3aMeHYIOLerocs:

1. IIpouTnTe BHUMATENBHO UHCTPYKIHUIO.

2. Ilpy moaroToBKe K OTBETY M HEMOCPEICTBEHHO BO BPEMsI OTBETa Ha JK3aMEHE
OOy4arolUMMCsl pa3pelaeTcs IMO0JIb30BaThCs J1a0OpaTOPHBIM U JE€MOHCTPALIMOHHBIM
000pyIOBaHUEM, KAJIbKYJISATOPaMH, CHPAaBOYHHKAMU M TaOIUIAMH, HE COICpKAIIUMU
IPSIMOTO OTBETA HA BOMPOCHI OUIIETOB.

3. Ilpu BeIMONIHEHUH 3aJaHM BBl MOXeET€ MOIb30BATHCA YEPHOBUKOM. COBETyeM
BBIITOJIHATh 3a/IaHUSI B TOM MOPSAJKE, B KOTOPOM OHHM JaHbl. JlJIsI S5KOHOMUM BPEMEHHU
IIPOMYCKAaWTE 3aJaHue, KOTOPOE HE YAAETCA BBIIOJIHUTH Cpa3dy, M MEPEXOAUTE K
cienytomemy. Ecnu mocne BblmosiHeHus Bceld paboThl y Bac ocranercst Bpems, Bbl
CMOYETE BEPHYTHCS K MTPOMYILICHHBIM 3aJaHUSIM.

4. Bpems Ha noATroTOBKY — 40 MUHYT.

KonTponupyemsie komnereniuu: OK 01, OK 02, 1IK 2.2

Kpurepuu ouenku:

OLIECHKA «OTJIMYHO» — 3aCIy>KMBaeT OOYyYaloUIUiics, MOKa3aBIIUK TIyOOKUH U
BCECTOPOHHUM YPOBEHb 3HAaHMS JUCLUIUIMHBI, YCIICIIHO BBIITOJIHUBIIANA 3aJaHUs,
IIPEAYCMOTPEHHBIE IIPOIPAMMOM.

OIIEHKA «XOPOIIO0» — 3aCIy>KUBAeT OOyYarOUIUICs, MOKAa3aBLIMK IOJIHOE 3HAHUE
JVCHUIUIMHBL, YCIEIIHO BBITOJHUBIIMN 3aJlaHUs], MPELYCMOTPEHHBIE MPOTPAMMOM, HO
JIONTyCTUBIINK HE3HAYUTEIbHbBIE HEJOUETHI B OTBETE.

OlleHKA «YAOBJETBOPUTEIbHO» — 3aCIyKUBAaeT OOyYarolU[uics, MOKa3aBIIUN
3HaHWE JUCLMIUIMHBI B O00bEME, JOCTaTOYHOM Il HNPOAODKEHHS OO0ydyeHws,
CIPABUBLIMICS C 33JaHUAMM, IPEYyCMOTPEHHBIMH IPOrPaMMON (JOITyCKAOTCS HEITOJIHbIE
OTBEThI Ha [TOCTABJIEHHBIE BOIIPOCHI).

OLICHKA «HEeYA0BJIETBOPUTEIbHO)» — 3aCIyKUBAaET 00ydaroluiics, 0OOHAPYKUBIIUN
3HAYUTENbHbIE MPOOENbl B 3HAHUU JUCUUIUIMHBI, JOMYCTUBUIMM NPUHIUIHAIBHBIC
OLIMOKY MPH BBIMOJIHEHUH 33JaHUH, TPeTyCMOTPEHHBIX TPOTPAMMOM.
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OT1BeTHBI

buaer

Bomnpocsl

bl 1

SN

n

=)

7 8

10

1

r a

«TpeyroapHuK»
U, = U, =220B
Z=N(R*+X.%) =186 Om
1,=Uy/Z=1,18A

R=10R+45AR=51250m
[=U/R=0,04 A
Us=1Rs=I(R+4AR) =
=20B

«3Be3may

U, = U,/ V3 =220B
Z=V(R*+ X%) = 2530M
Iq): Uq)/z :0,87 A

Un=290B
U=U./\2=206B

U.=V2U=310B

o =2nf =628 pan/c
Xe= 1/(Co) = 1592 Om
In=Uw/Xc=0,19 A
i=0,19 cos (628t + 90°)

E:UHarpy3.+UBHyTp+Ucoez[.np.
Ucoez{.np:E - UHarpy3' Ir=
=18B
PCOCH.HP.:UCOCH.HP_IZO,72BT

«TpeyronbHuK»
Upy=U,=1278B
Z=N(R>+ X %) = 125 Om
[,=Uy/Z=1A

R=8R;+28AR=3000 Om
[=U/R=0,073 A
Us=1Rs=1(Ri+7AR) =
=40B

«3Be3ma»
Uy,=U,/V3=127B
Z=\(R*+ X*) =234 Om
Icp: Ucp/Z = 0,54 A

10 B

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

11 0

Un=\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:UHarpys.+UBHyIp+Ucoe)1.np.
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UCOBH.Hp.:E_UHaI‘py?,Ka_ Ir=
=18B
Pcoea.n‘p.: Ucoen,np,I:O,gBT

13

«TpeyronbHUK»
Up=U,=380B
Z=V(R*+ X(?) = 269 Om
Iq): Uq)/z :1,41A

14

R=14R,;+91AR=69300m
[=U/R=0,032 A
U1(): I R]():I(R1+9AR):
=18B

15

«3Be3nay
Uy,=U,/\V3=127B
Z=\(R*+ Xc?) = 190 Om
I,=Uy/Z=0,67 A

16

Un=2380B
U=U./\2=270 B

17

U.="2U=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:UHany3.+UBHy’I‘p+UCOGI[.Hp.
UCOG}I.I’IP.ZE-UHaI‘pySKa- Ir:
=24B

Pcoez[.np.:Ucoez[.np.I:O ,4 8BT

19

«TpeyroabHUK»
Uy=U,=380B
Z=\N(R*+ X;?) =251 Om
I,=Uqys/Z=1,51 A

20

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

21

«3Be3man
Uy,=U,/V3=220B
Z=(R*+ Xc?) =291 Om
I,=U4/Z=0,76 A

22

I.=2,36 A
[=1/V2=1,67A

23

U.=\2U=310B
o =2nf =628 pan/c
Xi.=Lw =377 Om
In=Un/XL.=0,82 A
1=0,82 sin 628t

24

E:UHarpys.+UBHyIp.+Ucoe;1.np
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UCOCJI-Hp.: E'UHarpyslca - Ir:
=16B
PCOGL[.szUCOeI[.Hp,I = 0,8 Bt
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Munucrepcerso Tpancnopra Poccuiickoii ®@enepanun
®enepajibHOE ATEHTCTBO JKeJ1e3HOA0POKHOI0 TPAHCIIOPTA
®@enepalibHOE TOCYIAPCTBEHHOE OI0I2KeTHOE 00pa3oBaTe/IbHOE
yupesk/ieHUe BbICIIero o0pa3oBaHus
«ITpuBOKCKHUH TOCYJapPCTBEHHBIH YHUBEPCUTET MyTel co00 I eHHs»

Paccmotpeno: JK3aMeHAHOHHDI OmteT Ne 1 YTBepxknato:
Ha 3aCCJaHun L[I/IKJ'IOBOﬁ KOMHCCHHU Mo AUCLUIIIINHC HauanpHuk yqe6Horo oTaciia
o01enpodecCuoHabHBIX U OI1.02. Dy1eKTPOTEXHUKA U JJIEKTPOHUKA ©.1.0.
MaTeMaTHYECKUX JUCIUIUINH JUISL CTIEIIMAJIBHOCTH « » 20 T
ITporokom Ne 23.02.01 Opranusanusi nepeBo3oK U
oT« __ » 20 T yIpaBJeHNE Ha TPAHCTIOPTE (TI0 BUAAM)
IIpencenarens K I'pynns

©.1.0.

B 3amanmsax Nel-Ne9 HeoOxoammo BEIOpaTh MpaBUIILHBIN OTBET, 3aucaTh OykBYy oTBeTa; B Nel(-pemuTs 3amady.

1. Kakoli 13 mpoBOJIOB OJMHAKOBOW JUTMHBI M3 OJHOTO M TOTO K€ Marepuana, HO Pa3sHOro JMaMeTpa, CHIbHEe
HarpeBaeTcs MPH OJTHOM U TOM K€ TOKe?

a) o0a MpoBOIa HarPEBAIOTCS OJIMHAKOBO;

0) cuibHEee HarpeBaeTCs MPOBO/T C OOJIBITUM JUAMETPOM;

B) CHJIbHEE HArpeBaeTCsl MPOBOJ C MEHBIIIUM JTUAMETPOM.

2.CKOJIbKO IIECTHBOJIBTOBBIX JIAMIIOYEK HEOOXOAMMO B3STh JUIS €IOYHON TUPJSHIABI, €CJIA HaNpsSKCHHE CETH
220B?
a)37 mr.; 6) 20 mr.; B) 40 mmT.; r) 16 mrT.

3. OmnpenenuTs CONPOTHUBIICHUE JaMIIbl HAKaTMBaHUsA, ecii Ha Helt Hanucano 100 Bt u 220 B.
a) 484 Owm; 6) 448 Owm; B) 684 Owm; r) 864 Om.

4.1lens IEPEMEHHOTO TOKA COACPIKUT JIaMITy HakanuBaHus. Kak m3mensercs mo ¢ase TOK W HaNpsDKCHHE B OTOH
nenu?

a) TOK OIepeXaeT HaNpsHKSHUE Ha Yol 1/2;

0) HanpsDKEHHE W TOK COBIIAIAIOT 110 (ase;

B) HANpPSHKCHUE OTEPEeKaeT TOK Ha yroi /2.

5. Cxema COCTOUT U3 OJHOTO PE3UCTUBHOIO AIEMEHTA C COMNpPOTHUBIICHUEM R=220 Om. Hanpspoxkenue Ha eé
3axkumax u= 220 sin 628t. OnpenenuTe MOKa3aHus aMIIepMETpa ¥ BOJIBTMETPA.

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

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

6. CuMmMeTpuyHas Harpys3ka coeJuHeHa «3Be3foi». JluneliHoe Hampspkenue paBHO 380 B. Haiinute ¢asnoe
HaIpsKCHUE.
a) 127 B; 6)220B; B) 380 B.

7. HacroTa BpalleHHss MarHUTHOTO 1oy acuHxpoHHoro asuratens 1000 o6/mun. YactoTa BpameHus poropa
950 06/mMuH. OTIpeAeTUTh CKOBKEHHE.
a) 50; 6) 0,5; B) 5; r) 0,05.

8. CKOJIBKO p-n MEPEX0/I0B COAEPKUT MOIYIIPOBOJHUKOBBIN 1roa?
a) OJTuH; 0) nBa; B) TpH; T) 4eThIpe.

9. Kakyto poib B 3JIGKTPOHHBIX CXEMaX BEITIOIHSIET BapuKar?
a) CONPOTHBIICHHUS; 0) KiTrOva; B) HHAYKTHUBHOCTH; T') EMKOCTH.

10. K tpexdasHoil cetn ¢ JuHeWHBIM HampspkeHueM 220 B moaxmoyeHa CHMMMETpUYHAs Harpyska, akTHBHOE
COIIPOTHBIICHNE KOTOPOH B Kaxaoil ¢aze 150 Om, a ungykrtuBHoel 10 Om. Haiinure das3Hbie TOKM U HapsOKEHUS

MIPH BKIIFOYCHUH HATPY3KH «TPEYTOIbHUKOMY?

[IpenonaBarens d.1.0.
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Munucrepcerso Tpancnopra Poccuiickoii ®@enepanun
®enepajibHOE ATEHTCTBO JKeJ1e3HOA0POKHOI0 TPAHCIIOPTA
®@enepalibHOE TOCYIAPCTBEHHOE OI0I2KeTHOE 00pa3oBaTe/IbHOE
yupesk/ieHUe BbICIIero o0pa3oBaHus
«IIpuBOKCKHUI rocy1apcTBeHHbIl YHUBEPCUTET IMyTel cO00IeHnsD)

Paccmotpeno: JK3aMeHAITHOHHDIN OmjieT Ne 2 YTBepxknato:
Ha 3aCCJaHun L[I/IKJ'IOBOﬁ KOMHCCHHU Mo AUCLUIIIINHC HauanpHuk yqe6Horo oTaciia
o01enpodecCuoHabHBIX U OI1.02. Dy1eKTPOTEXHUKA U JJIEKTPOHUKA ©.1.0.
MaTeMaTHYECKUX JUCIUIUINH JUISL CTIEIIMAJIBHOCTH « » 20 T
ITporokom Ne 23.02.01 Opranusanusi nepeBo3oK U
oT« __ » 20 T yIpaBJeHNE Ha TPAHCTIOPTE (TI0 BUAAM)
IIpencenarens K I'pynns

©.1.0.

B 3amanmsax Nel-Ne9 HeoOxoammo BEIOpaTh MpaBUIILHBIN OTBET, 3aucaTh OykBYy oTBeTa; B Nel(-pemuTs 3amady.

1.B kakux ciny4asx NpUXOAUTCS IPUMEHSTH NapajuleIbHOE COEAMHEHUE KOHEHCATOPOB?
a) JUIs1 TIOJTy4eHHs OOJIBIINX EMKOCTEHH;

0) Ui ymydIIeHus 3amaca MpOYHOCTH U30JISIAN KOHIEHCATOPa;

B) /7Sl TIOJTYYEHHUS MaJION EMKOCTH.

2. Tpu pesucropa: Ri=4 Om, R,;=5 OM, R;=6 OM coeauHeHb! MOCIEA0BATENIEHO U BKIIOUEHBI B 3JIEKTPUUECKYIO
ceTb. Ecnin Hanpsikenne Ha pesuctope R, paBHo 12 B, To HanpskeHHe 2JIeKTPHUUECKOi CeTH paBHO:
a) 30 B; 6)24B; B)36B; r) 16 B.

3. Onpenenuts TOK ls, MOAXOAATIINIA K Y3y eI TIOCTOSTHHOTO TOKA, €cu TOKH B BeTBsx: 1 =-3 A, L=1A, L
=5A, L=4A.
a) 12 A; 0)1A; B) 6 A; r) -7 A.

4.1lens IEPEeMEHHOTO TOKA COMIEPKUT KoHAeHcaTop. Kak n3mensiercs mo ¢aze TOK U HapsDKeHHUE B ATOM e ?
a) TOK OIlepekaeT HaIllpsKeHHe Ha Yrom T/2;

0) HampsDKEHKWE M TOK COBIIAAAIOT 10 (ase;

B) HalpsDKCHUE OTepekKacT TOK Ha yroi /2.

5. Kak U3MEHHTCSI €MKOCTHOE COIIPOTHBIICHHE C YBEINYEHHEM YacTOTHI B 4 pa3za?
a) He u3MeHNTCA; 0) yMEHBIIUTCS B 4 pa3a; B) YBEIHUYUTCS B 4 paza; T) yMEHBIIUTCS B 16 pas.

6. Harpy3ska coenuneHa «3Be310i1». B kakoM citydae TOK B HyJIEBOM ITPOBOJIE paBeH 07
a) MpH CHMMETPUIHOHN Harpy3Ke; 0) Ipu HECUMMETPHYHON Harpys3Ke.

7. CuMmMeTpuvHAs Harpy3Ka COCIUHEHA «TPEyroibHuKOM». [Ipu n3MepeHun aszHoro Toka, aMIepMeTp mokas3al -
10 A .Haiinute TOK B JMHEHHOM MPOBO/IE.
a)10A; 06)17,3A; B)14,14 A; 1)20A.

8. M3mepurensHbIN TpaHchOpPMATOp TOKAa UMeeT 0OMOTKH ¢ uuciioM BUTKOB 2 u 100. Onpexnenute ko3dduiuent
Tparchopmanuu.
a) 50; 0)0,02; B) 98; r) 102.

9. DNeKTpOHHBIE YCTPOWCTBa, IpeoOpasylomye IMOCTOSHHOE HANpsDKCHHE B IIEPEMEHHOE HalpsDKeHHE,
Ha3bIBAIOTCS:
a) BBIMPSIMUTEIISIMH; 0) WHBepTOpaMu; B) CTaOMJIUTPOHAMU; ) UIBTpaMH.

10. Yemy paBHO o0O0ImIee compoTuBiieHHe Ilend w3 10 TOCIeaoBaTeNbHO COSAMHEHHBIX PE3WCTOPOB, €CIH

COTIPOTHUBJICHHUE KAXJO0T0 M3 HUX Ha 25 OM 0O0JIbITie IPEABIAYIIETO, a COMPOTUBIICHIE TIepBoro pe3ucTopa R;=400
Om? Haligute HanpskeHHe Ha ATOM pe3uctope Rs, ecian HanpsbkeHue nutanud nenu 220 B.

[IpenogaBarens ®.1.0.
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Munucrepcerso Tpancnopra Poccuiickoii ®@enepanun
®enepajibHOE ATEHTCTBO JKeJ1e3HOA0POKHOI0 TPAHCIIOPTA
®@enepalibHOE TOCYIAPCTBEHHOE OI0I2KeTHOE 00pa3oBaTe/IbHOE
yupesk/ieHUe BbICIIero o0pa3oBaHus
«IIpuBOKCKHUI rocy1apcTBeHHbIl YHUBEPCUTET IMyTel cO00IeHnsD)

Paccmotpeno: JK3aMeHAHOHHDI OmJieT Ne 3 YTBepxknato:
Ha 3aCCJaHun L[I/IKJ'IOBOﬁ KOMHCCHHU Mo AUCLUIIIINHC HauanpHuk yqe6Horo oTaciia
o01enpodecCuoHabHBIX U OI1.02. Dy1eKTPOTEXHUKA U JJIEKTPOHUKA ©.1.0.
MaTeMaTHYECKUX JUCIUIUINH JUISL CTIEIIMAJIBHOCTH « » 20 T
ITporokom Ne 23.02.01 Opranusanusi nepeBo3oK U
oT« __ » 20 T yIpaBJeHNE Ha TPAHCTIOPTE (TI0 BUAAM)
IIpencenarens K I'pynns

©.1.0.

B 3amanmsax Nel-Ne9 HeoOxoammo BEIOpaTh MpaBUIILHBIN OTBET, 3aucaTh OykBYy oTBeTa; B Nel(-pemuTs 3amady.

1.ITo kakoMy 3aKOHY MOXXHO OIPEJIENNUTh CIITy B3aNMOZICHCTBHUS 3apsiIoB?
a) 3akony Owma; 0) 3akony Amriepa; B) 3akoHy Jlxoymnsa-Jlenma; 1) 3akony Kymona.

2. B aneKkTpuyeckoil ceTu MOCTOSHHOIO TOKAa HAaNpsDKEHHE Ha 3aXHMaX HCTOYHHMKA B3JeKTpodHepruun 26 B.
Hanpsoxenne Ha 3axxumMax notpedurens 25 B. Onpenenute nmotepro HapsHKEHUS.
a) 1 %; 6) 2 %; B) 3 %; r) 4 %.

3. Kak m3menurcs HaIlpsHKEHUE Ha BXOJHBIX 3aXKUMax BHCKTqueCKOﬁ e IIOCTOAHHOI'O TOKa C aKTHBHBIM
QJICMCHTOM, €CJIM MapaJUICJIbHO UCXOAHOMY 3JICMCHTY BKJIIIOYUTH emié OJIMH 3JeMEHT?
a) HC UBMCHUTCA, 6) YMCHBIIIHUTCA, B) YBCIMYUTCA, F) JJIL OTBETA HEAOCTATOYHO JAHHBIX.

4. Onpenenurte MEPUOJ CUTHAJIA, €CITH YaCTOTa CHHYCOMIaIbHOTO Toka 50 I'1r.
a) 400 c; 6) 1,4 c; B) 0.02 c; r) 40 c.

5. Kak u3MeHuTCsI WHAYKTUBHOE COTPOTUBJICHNE C YBEIMUECHHEM YacTOTHI?
a) HE UBMEHHTCS; 0) YMEHBIIUTCS, B) YBEIUIHUTCS.

6. CuMMeTpuuHasi Harpy3ka COEIHMHEHA «TpeyrojpHUKOM». JIuHeiHoe HampsbkeHue paBHo 380 B. Haiigure
(a3HOe HanpsHKCHUE.
a)127B; 06)220B; B)380B.

7. Ilpn xakux 3HaYEHUIX KOod(pPuImenTa TpanchopMaIn 1eaecooopa3Ho IPUMEHITh  aBTOTpaHchopMaTopsI?
a)k>1; 0)k<1; B) k<2; T) HE UMEET 3HAYCHUS.

8. Kak W3MeHUTCS 4YacToTa BpalleHHs MArHUTHOTO TIOJS TPH yMEHBIIEHWH Iap TOJIOCOB aCHHXPOHHOTO
Tpex(a3Horo JBUraTEINs?
a) yBEIMYHUTCS; 0) YMCHBIIHUTCS;  B) OCTAHETCS MPEKHEH.

9.CKOJIBKO p-N TIEPEXOJI0B Y OUITONISIPHOTO TpaH3ucTopa?
a) OJIVH; 0) nBa; B) TpH; T) YeThIpe.

10. K TpexdasHoii cetn ¢ nuHEWHbIM HampspbkeHneM 380 B mopxmroueHa CHMMMeETpHYHAs Harpy3ka, aKTHBHOE

COIIPOTHBIICHNE KOTOPOi B Kaxaon ¢aze 240 Om, a emxoctHoe 80 Om. HaliTi dazHble TOKM W HANPSOKCHUS TIPH
BKJIFOUEHUH Harpy3KH «3Be310i»?
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Munucrepcerso Tpancnopra Poccuiickoii ®@enepanun
®enepajibHOE ATEHTCTBO JKeJ1e3HOA0POKHOI0 TPAHCIIOPTA
®@enepalibHOE TOCYIAPCTBEHHOE OI0I2KeTHOE 00pa3oBaTe/IbHOE
yupesk/ieHUe BbICIIero o0pa3oBaHus
«IIpuBOKCKHUI rocy1apcTBeHHbIl YHUBEPCUTET IMyTel cO00IeHnsD)

Paccmotpeno: JK3aMeHAITHOHHDIN OmJjieT Ne 4 YTBepxknato:
Ha 3aCCJaHun L[I/IKJ'IOBOﬁ KOMHCCHHU Mo AUCLUIIIINHC HauanpHuk yqe6Horo oTaciia
o01enpodecCuoHabHBIX U OI1.02. Dy1eKTPOTEXHUKA U JJIEKTPOHUKA ©.1.0.
MaTeMaTHYECKUX JUCIUIUINH JUISL CTIEIIMAJIBHOCTH « » 20 T
ITporokom Ne 23.02.01 Opranusanusi nepeBo3oK U
oT« __ » 20 T yIpaBJeHNE Ha TPAHCTIOPTE (TI0 BUAAM)
IIpencenarens K I'pynns

©.1.0.

B 3amanmsax Nel-Ne9 HeoOxoamMo BEIOpaTh MpaBUIILHBIN OTBET, 3aucaTh OykBYy oTBeTa; B Nel(-pemnTs 3amady.
1.Kakoil U3 mpoBOJOB OJMHAKOBOIO CEYEHHUS U3 OJHOTO M TOr0 K€ Marepualia, HO pa3sHOW JJIMHBI, CUIIbHEE
HarpeBaeTcs IIPHU OJTHOM U TOM K€ TOKe?

a) 0o0a MpoBoJia HArPEeBAIOTCSl OAMHAKOBO;
0) cunmpHEe HarpeBaeTcs MPOBOJ OONBIIEH IJINHEI;
B) CHJIbHEE HarpeBaeTCs MPOBOJ MEHBIIEH JTTHHBI.

2. Kakoii croco0 coe/iMHeHNS HCTOYHUKOB TTO3BOJISCT YBEIUUNTh HATPsHKeHHE?
a) MocCieIoBaTeNIbHOE COeJMHEHNEe; 0) MapayuleIbHOE COSIMHEHNE;  B) CMEIIaHHOE COeTMHEHUE;
T') HA KaKOH U3 TIEPEUUCICHHBIX CITIOCO0OB.

3. B snekTpuueckyro memnb MmocieaoBaTeb-HO BKIIOYEHBI ABa pe3uctopa ¢ conporusieHrneM 10 Om u 110 Om.
Hampsoxenne na Bxone 120 B. Onpenenute TOK B LIETIH.
a)40A; 0) 1 A; B)I12,8A; T1)6A.

4. IIpu nocnenoBaTeIbHOM COSIMHEHUH PE3UCTOPA, KATYIIKK WHIYKTUBHOCTH, KOHAEHCATOPA 0KAa3aJIoCh, YTO TOK
OTCTaeT OT HAIPSDKEHUS Ha HEKOTOPBIN yroi. UTo MOKHO CKa3aTh O XapaKTepe Harpy3ku?

a) mpeo0iafiaeT EMKOCTHOE COTPOTHUBIICHHE;

0) nmpeobnamgaeT MHAYKTUBHOE COMIPOTHUBIICHUE;

B) Ipeo0JIajacT aKTUBHOE COTIPOTUBJICHHE, @ MHIYKTUBHOE M EMKOCTHOE COMPOTHBIICHHS PaBHBI.

5. B tpexdasnyto ceTh ¢ mTuHeHHbIM HanpsbkeHneM 380 B BrtrodaroT TpexdasHbIid [BUTATENb, KaKIas H3 0OMOTOK
KoToporo paccuntana Ha 220 B. Kak crnenyer coemuHUTE OOMOTKY JIBUTATES?

a) «TPEYTOIBLHUKOMY; 0) «3Be30l»;  B) IBUTATENb HENbB3sI BKIIOYATh B OTY CETh;

') MOXHO «TPEYTOJIbHUKOM», MOXKHO «3BE37I0M».

6. OOMOTKH Tpex(a3zHOTO TeHEPaTOPa COCTUHEHBI «TPEYTONbHUKOMY». CKOJBKO TUHEHHBIX TPOBOAOB IMOAXOAMUT
K re"eparopy?
a)3; 0) 4; B)2; T1)6.

7. Y cunoBoro ogHodasHoro Tpanchopmaropa HOMMHaJIBHOE HampspkeHue Ha Bxoge 6000 B, Ha Beixome 100 B.
Omnpenenuts K03 punmeHT Tpanchopmaiuu.
a) 60; 6) 0,016; B) 6; r) 600.

8.VrpansieMble BBINPSIMHUTENN BBITIONHAIOTCS Ha Oase:
a) THOMOB; 0) ITOJIEBBIX TPAH3UCTOPOB; B) OMIIOJSIPHBIX TPAH3UCTOPOB; T') THPUCTOPOB.

9. K kakoil crenmeHM HHTETpalldd OTHOCSATCA HHTErpajbHbIE MHKpOcXeMbl, conepxame 400 mormdeckux
3JIEMEHTOB?
a) Majioi;  0) cpenHei; B) BBICOKO; T') CBEPXBBICOKOM.

10.CrunyconaabHO U3MEHSIOIINECS HAPSKSHUS IPEICTABICHBI CIICIYIOIUMH BHIPAKEHUSIMH
u;=100sin(314t+30°), u,=200sin(314t+60°). OnpenenuTe Ipu MOMOIIHA BEKTOPHOH AHAarpaMMBbl 0011Iee HATIPSHKCHIE

(meticTBytolIee 3HAYCHUE).
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Munucrepcerso Tpancnopra Poccuiickoii ®@enepanun
®enepajibHOE ATEHTCTBO JKeJ1e3HOA0POKHOI0 TPAHCIIOPTA
®@enepalibHOE TOCYIAPCTBEHHOE OI0I2KeTHOE 00pa3oBaTe/IbHOE
yupesk/ieHUe BbICIIero o0pa3oBaHus
«IIpuBOKCKHUI rocy1apcTBeHHbIl YHUBEPCUTET IMyTel cO00IeHnsD)

Paccmotpeno: JK3aMeHAITHOHHDIN OmJjieT Ne 5 YTBepxknato:
Ha 3aCCJaHun L[I/IKJ'IOBOﬁ KOMHCCHHU Mo AUCLUIIIINHC HauanpHuk yqe6Horo oTaciia
o01enpodecCuoHabHBIX U OI1.02. Dy1eKTPOTEXHUKA U JJIEKTPOHUKA ©.1.0.
MaTeMaTHYECKUX JUCIUIUINH JUISL CTIEIIMAJIBHOCTH « » 20 T
ITporokom Ne 23.02.01 Opranusanusi nepeBo3oK U
oT« __ » 20 T yIpaBJeHNE Ha TPAHCTIOPTE (TI0 BUAAM)
IIpencenarens K I'pynns

©.1.0.

B 3amanmsax Nel-Ne9 HeoOxoammo BEIOpaTh MpaBUIILHBIN OTBET, 3aucaTh OykBYy oTBeTa; B Nel(-pemuTs 3amady.

1.Ilo npoBosOYHON cHUpany, CONPOTHUBIEHUE KOTOPOH B HarpeTroM coctossHuM 48 OM, Teder Tok - 2,5 A.Kakoe
KOJIMYECTBO TEMJIOTHI BBIACIHUT 3Ta CIIUPAIb 32 2,5 MUHYTHI?
a) 25 xJIx; 0)45x/x; B) 7,5x][x.

2.0npeaenuts 0011ee CONPOTHUBICHUE LM MPU MapajuIeIbHOM COSAMHEHHUHU 2-X MOTpeOuTeNel, CONpOTUBICHUE
KoTopbix o 100 Om?
a)2000m; 6)500Mm; B)100Mm; T1)0,2 OMm.

3. Kak uzMeHutcst ciBur (ha3 Mexay HampsHDKEHHEM W TOKOM Ha KaTyIIKe HHAYKTHBHOCTH, eclii 00a e€ mapaMeTpa
(R 1 X.) omHOBpEeMEHHO yBeIHUYaTCs B 1Ba pasza?
a) YMCHBILIUTCS B JIBa pa3a; 0) yBEJIMYMTCS B JIBa Pa3a; B) YMCHBIIUTCS B YETHIPE pa3a; T') HE U3MEHUTCS.

4. CxemMa COCTOUT W3 OTHOTO PE3WCTHBHOTO 3JIEMEHTA C COMPOTHBICHHEM R=110 Om. Hampspkenue Ha €€
3aknMax u= 220 sin 628t. Onpenenure MoKa3aHUsI aMIIepMeTpa | BOJILTMETPA.

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

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

5.KakoBo cooTHomIeHHE MeXIy (a3HBIMH WM JUHEHHBIMH HANpPSHKEHUSIMU TOpPH COCIWHEHHWH MOTpeOuTenen
JIIEKTPOIHEPTUU KTPEYTOJILHUKOM.
a) U,=Uy; 06)U,=Uy1,73; B) Uy=10,578U..

6. K uemy npuBoauT 0OpBIB BTOPHYHOI LienH TpaHc(opMaTopa ToKa?
a) K KOPOTKOMY 3aMBIKaHHUIO; 0) K peXHMy XOJIOCTOTO XO/1a;
B) K NMOBBIIMICHUIO HANIPSDKEHUA; T) K ITOJIOMKE TpaHChOopMaTopa.

7. YacTtoTa BpalleHWs MarHUTHOTO TOJsS acHHXpoHHOro neurarens 1100 o6/mun. YacToTa BpamieHus poTopa
1050 06/muH. OnipenenuTh CKOJIBXEHUE.

a) 45; 6) 0,45; B) 4,5; r) 0,045.

8. CKOIIBKO p-n MEePexX010B y TUPUCTOpa?
a) OJTuH; 0) nBa; B) TpHU;  T) YeTHIpE.

9. DnekTpoabl GOTOPE3UCTOPa BBHITIOTHEHBI U3:
a) Menu; 0) IIaTWHBI;  B) JKEJe3a; T) cepebpa.

10. Halinure BbIpakeHHE JUIsi MTHOBCHHOTO 3HAYCHHS TOKa B IIETIA C KOHJCHCATOPOM eMKOCThio C=1 Mk,
KOTOPBIH TOIKITIOUEH K HCTOYHUKY TiepeMeHHoro HanpsbxeHus 220 B, gactoroit 100 I'.
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Munucrepcerso Tpancnopra Poccuiickoii ®@enepanun
®enepajibHOE ATEHTCTBO JKeJ1e3HOA0POKHOI0 TPAHCIIOPTA
®@enepalibHOE TOCYIAPCTBEHHOE OI0I2KeTHOE 00pa3oBaTe/IbHOE
yupesk/ieHUe BbICIIero o0pa3oBaHus
«IIpuBOKCKHUI rocy1apcTBeHHbIl YHUBEPCUTET IMyTel cO00IeHnsD)

Paccmotpeno: JK3aMeHAIHOHHDIH OmJjieT Ne 6 YTBepxknato:
Ha 3aCCJaHun L[I/IKJ'IOBOﬁ KOMHCCHHU Mo AUCLUIIIINHC HauanpHuk yqe6Horo oTaciia
o01enpodecCuoHabHBIX U OI1.02. Dy1eKTPOTEXHUKA U JJIEKTPOHUKA ©.1.0.
MaTeMaTHYECKUX JUCIUIUINH JUISL CTIEIIMAJIBHOCTH « » 20 T
ITporokom Ne 23.02.01 Opranusanusi nepeBo3oK U
oT« __ » 20 T yIpaBJeHNE Ha TPAHCTIOPTE (TI0 BUAAM)
IIpencenarens K I'pynns

©.1.0.

B 3amanmsax Nel-Ne9 HeoOxoammo BEIOpaTh MpaBUIILHBIN OTBET, 3aucaTh OykBYy oTBeTa; B Nel(-pemuTs 3amady.

1. MomHOCTh IBUTraTeNs MOCTOSHHOTO Toka 2,5 kBt. Ilone3nas MomHOCTh, OTAaBaeMas B Harpysky, 1,8 kBT.
Onpenenute KI1/] nBuratens.
a) 0,8; 6) 0,72; B)0,6; 1) 0,85.

2. B anekTpuueckyro LENb MapajielIbHO BKIIOYEHBI JBa pe3ucropa c¢ compotuBieHneM 10 Om u 150 Owm.

Hanpsoxenne Ha Bxone 120 B. Onpenenute TOK Ha HEPA3BETBIEHHOM YYacCTKeE.
a)40A; 06)20A; B)128A; 1) 6A.

3. B Kakux ciy4asx NpUXOAUTHCS IPUMEHSTH NapajuleIbHOE COSAUMHEHNE KOHICHCATOPOB?
a) JUTS TIOJTy9eHUs OOINBIINX €MKOCTEH;

0) Ans yirydlieHus 3amnaca IpOYHOCTH U30JSIIMN KOHCHCATOPA;

B) JJIS MTOJTYYEHHUS MaJIOi EMKOCTH.

4. Tlpu KakoM HaNpsDKEHHW BBITOJIHEE Tepe/aBaTh JJIEKTPHUYECKYIO DHEPIUI0 B JIMHWUU JIIEKTpolepenad IMpH
3aJaHHOW MOIIHOCTHU?
a) IOHW)KEHHOM; ©) MOBBIIIEHHOM; B) Oe3pa3iM4HO; I) 3HaUeHHe HanpspkeHus yrepkaeHo ['OCTom.

5. Konnencarop emkocthto C TMOAKIIOYEH K HMCTOYHHKY CHUHYCOMAAIBHOTO TOKa. Kak M3MEHHWTCS TOK B
KOHJIGHCATOPE, €CITM YaCTOTy CUHYCOHMIAJIBHOTO TOKAa YMEHBIIUTH B 3 pa3a’?
a) yMeHbIIUTCS B 3 paza;  0) yBenwmuuTcs B 3 pa3a; B) YBEIHUUTCS B 9 pa3; T) OCTAaHETCS HENM3MEHHOM.

6. Ilonnas notpebnsemas MoIHOCTh Harpy3ku S= 250 kBA, a akrtuBHas momHocts P= 200 xBt. Onpenenure
ko3 pUIMEeHT Harpy3KH.
a) cos ¢=0,75; 0) cos ¢ = 0,35; B)cos =0,55; T1)cos¢=0,8.

7. B cummeTpryHOH Tpex¢a3zHoH nenu JTMHEHHbIH ToK 2,2 A. Paccunraiite ¢a3HbIi TOK, ey Harpy3Kka coelMHeHa
«TPEYTOJIEHUKOM.
a) 2,2 A; 6) 1,27 A; B)3.,8A; r) 2,5 A.

8.YKkaxxuTe NOoJISIPHOCTh HANIPSDKEHHS Ha SMUTTEPE U KOJUIEKTOPE TPAH3UCTOPA THIIA N-p-N.
a) TUTIoC, TUTE0C;  0) MUHYC, TLTIOC; B) TUTIOC, MUHYC; ') MUHYC, MUHYC.

9.Kakum 00pazom 371eMEeHTHI HHTETPATbHOW MUKPOCXEMBI COETUHSIOT MEXIy co00i?
a) HalbUICHUEM 30JI0THIX WM aJIFOMUHUEBBIX JOPOKEK Yepe3 OKHA B MACKE;

0) maiikoil J1a3epHBIM JTy4OM;

B) TEPMOKOMIIpECCHEH;

') BCeMH IIEPEUUCICHHBIMU METOJaMH.

10. Kaxkas MOIITHOCTDh pacXxoaye€TCda B COCANMHUTCIBHBIX MMPOBOAAX, €CJIN HAIIPAKCHUC HaA HArpy3Ke 80 B, a TOK B

nenu 40 MA? DnexTpuueckas Lens nojakiaodeHa Kk uctouynuky ¢ 9/1C E =100 B 1 BHyTpeHHUM CONPOTUBIEHNEM
e= 50 Om.
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Munucrepcerso Tpancnopra Poccuiickoii ®@enepanun
®enepajibHOE ATEHTCTBO JKeJ1e3HOA0POKHOI0 TPAHCIIOPTA
®@enepalibHOE TOCYIAPCTBEHHOE OI0I2KeTHOE 00pa3oBaTe/IbHOE
yupesk/ieHUe BbICIIero o0pa3oBaHus
«IIpuBOKCKHUI rocy1apcTBeHHbIl YHUBEPCUTET IMyTel cO00IeHnsD)

Paccmotpeno: JK3aMeHAIHOHHDIN OmjteT Ne 7 YTBepxknato:
Ha 3aCCJaHun L[I/IKJ'IOBOﬁ KOMHCCHHU Mo AUCLUIIIINHC HauanpHuk yqe6Horo oTaciia
o01enpodecCuoHabHBIX U OI1.02. Dy1eKTPOTEXHUKA U JJIEKTPOHUKA ©.1.0.
MaTeMaTHYECKUX JUCIUIUINH JUISL CTIEIIMAJIBHOCTH « » 20 T
ITporokom Ne 23.02.01 Opranusanusi nepeBo3oK U
oT« __ » 20 T yIpaBJeHNE Ha TPAHCTIOPTE (TI0 BUAAM)
IIpencenarens K I'pynns

©.1.0.

B 3amanmsax Nel-Ne9 HeoOxoamMo BEIOpaTh MpaBUIILHBIN OTBET, 3aucaTh OykBYy oTBeTa; B Nel(-pemnTs 3amady.
1. OnpenenuTh CONPOTUBIICHIE JIaMIThl HAKAIMBAHWSI, €CTH Ha Hel Hamucano 150 Bt u 220 B.
a) 423 Owm; 0) 243 0Mm;  B) 647 Owm; r) 323 Om.

2. JlBa ucrounwmka uMmeroT oamHakoBble ODJIC W TOKM, HO pa3HBIE BHYTPEHHHE COMpOTHBIcHHS. Kakoit w3
HCTOYHUKOB uMeeT Oobmmmii KIT/]?

a) KI1J] uCTOYHHUKOB paBHEI;

0) UCTOYHHK C MEHBIIUM BHYTPEHHUM COIIPOTHUBIICHUEM;

B) UICTOYHHUK C OOJIBIIMM BHYTPEHHHM COTIPOTHBJICHUCM.

3. Onpenenuth TOK ls, moaXoAsINI K Y371y LENU NOCTOSHHOTO TOKA, €ClIM TOKH B BeTBAX: [ =-2 A, L, =4 A,
I3:6A,I4:—4A,15:1A.
a) 15 A; 06)5SA; B) -5 A; r)-15 A.

4. AMmmutyna cuHycoumpanbHoro HampspkeHus 100 B, magampHas daza ¢= - 60°, gactora 50 I'm. 3amummre
YpaBHEHUEC MITHOBECHHOT'O 3HAYCHUA DTOT'O HAIIPAKCHUA.

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

B) u=100 sin (341t-60°); 1) u=100 cos (314t + 60°).

5.CuMMeTpuYHasl Harpy3ka COeJIMHEHA TPEyroJibHUKOM. [Ipu u3MepeHuu (DasHOro TOKa aMIepMeTp MokKaszall -
10 A. Haiinure TOK B TMHEHMHOM MIPOBOJE.
a)10A; 0)17,3A; B)14,14A; 1)20A.

6. JlaMIibl HaKaIMBaHUS C HOMUHAILHBIM HanpspkeHueM 220 B Bxirouarot B Tpexdasnyro ceTh ¢ HanpsikeHueM 220
B. Onpenenuts cxemMy COeTUHEHHUS JTAMIL.
a) TPEXIPOBOAHOMN 3Be3710M;  0) YETHIPEXIPOBOIHOM 3BE3/I0M;  B) TPEYTOJHHUKOM.

7. UeM NpUHIMIHATIBHO OTIMYAETCS aBTOTpaHc(hopMaTopsl oT Tpanchopmaropa?
a) MaibM K03 uimeHToM TpaHchopMannm;

0) BO3MOXKHOCTBIO U3MEHEHUS Kod(puineHTa TpanchopManum;

B) DJIEKTPUYECKUM COCTUHEHUEM NEPBUYHON M BTOPUYHOH LIEHEH.

8. Uro siBnsieTcst KaTO0M BaKyyMHOTO OTORJIEeMEeHTa?
a) HUKEJIMHOBAs MPOBOJIOKaA;

0) TUIeHKA W3 TTONYTPOBOAHUKOBOTO MaTepHaa;

B) TOHKHH CIIOH IIEI0YHO3EMEILHOTO METaJla.

9. ®ynkmoHaNbHEIH 670k OBM npenHazHauyeHHBIN 17151 XpaHEHUS] OCHOBHOT'O MaccHBa HH(OpMAIMK Ha3bIBACTCS:
a) oIrepaTHUBHOE 3aIIOMHHAIOIIEE YCTPOHCTBO;  ©0) YCTPOMCTBO yIIPaBIICHHUS,
B) apu(METHIECKOE YCTPONUCTBO; T') BHEIIHEE 3alIOMHUHAIOIIEE yCTPOUCTBO.

10. K tpexdas3Hoil ceTH C JMHEWHBIM HampspkeHueM 127 B moakmoyeHa CHUMMETPUYHAs Harpyska, akTHBHOE
COIIPOTHBIICHUE KOTOPOi B Kaxod daze 110 Om, a uaaykruBaoe 60 OMm. Haiinmute dasHble TOKM W HaNpsHKEHHS

MIPU BKJIFOYEHUH HATPY3KH «TPEYTOJIbHUKOMY?
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Munucrepcerso Tpancnopra Poccuiickoii ®@enepanun
®enepajibHOE ATEHTCTBO JKeJ1e3HOA0POKHOI0 TPAHCIIOPTA
®@enepalibHOE TOCYIAPCTBEHHOE OI0I2KeTHOE 00pa3oBaTe/IbHOE
yupesk/ieHUe BbICIIero o0pa3oBaHus
«IIpuBOKCKHUI rocy1apcTBeHHbIl YHUBEPCUTET IMyTel cO00IeHnsD)

Paccmotpeno: JK3aMeHAITHOHHDIN OmJjieT Ne 8 YTBepxknato:
Ha 3aCCJaHun L[I/IKJ'IOBOﬁ KOMHCCHHU Mo AUCLUIIIINHC HauanpHuk yqe6Horo oTaciia
o01enpodecCuoHabHBIX U OI1.02. Dy1eKTPOTEXHUKA U JJIEKTPOHUKA ©.1.0.
MaTeMaTHYECKUX JUCIUIUINH JUISL CTIEIIMAJIBHOCTH « » 20 T
ITporokom Ne 23.02.01 Opranusanusi nepeBo3oK U
oT« __ » 20 T yIpaBJeHNE Ha TPAHCTIOPTE (TI0 BUAAM)
IIpencenarens K I'pynns

©.1.0.

B 3amanmsax Nel-Ne9 HeoOxoammo BEIOpaTh MpaBUIILHBIN OTBET, 3aucaTh OykBYy oTBeTa; B Nel(-pemuTs 3amady.

1. Kakoe W3 MpHUBEIEHHBIX YTBEPKICHHH HE COOTBETCTBYET IOCJCIOBATCIILHOMY COCAMHEHHIO BETBEH NpHU
IMIOCTOSSHHOM TOKe?

a) TOK BO BCEX 3JIEMEHTaX LICIH OJMHAKOB;

0) HampsDKEHHE HA 3aKUMax IIeMH PAaBHO CYMMeE HAMPSDKEHUH Ha BCEX €ro y4acTKax;

B) HaNpsDKCHUE HAa BCEX AJIEMEHTAX IEMH OJMHAKOBO U PABHO 110 BEIMYMHE BXOJHOMY HAIPSDKEHUIO.

2. Tpu pesuctopa: R;= 8 Om, R, =4 Om, R;= 6 OM coequHeHb! MOCIEI0BATENBHO U BKIIOYEHBI B JJIEKTPUYECKYIO
cetb. Ecnu HanpsbkeHue Ha pesuctope R; papHo 12 B, To HanpsixkeHHe 3JIeKTPUUECKOM CETH paBHO:
a) 30 B; 0) 24 B; B) 36 B; r) 16 B.

3. IIpn nocne10BaTeIbHOM COSAMHEHUH PE3UCTOPA, KAaTyIIKH HHAYKTUBHOCTH, KOHAEHCATOPa 0Ka3aJI0Ch, YTO TOK
orepexaeT HampspKeHHE Ha HEKOTOPBIH yroil. UTo MOKHO cKa3aTh 0 XapakTepe Harpy3Kku?

a) mpeoOagaeT eMKOCTHOE CONPOTHBIICHUE;

0) npeobnasaeT HHAYKTUBHOE CONPOTUBIICHUE;

B) Mpeo0iagacT akTHBHOE COIIPOTHUBIICHUE, & HHIAYKTUBHOE U eMKOCTHOE COIIPOTHBIICHUS PAaBHBI.

4. Kak u3MeHUTCSI MHIYKTHBHOE COMPOTUBIICHHE C YMEHBIIICHUEM TIeprHoaa?
a) He U3MEHHUTCA;,  0) YMEHBIIUTCS;,  B) YBEIHYUTCH.

5.HampsbkeHne Ha 3aKUMax ILEMU C PE3UCTUBHBIM 3JEMEHTOM H3MeHsieTcss mo 3akoHy: u=100 sin(314+30°).
Ompenenure 3akoH U3MEHEHHUS TOKA B IemH, eciid R=20 Om.

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

B)i= 3,55sin (314t +30°; r)i=3,55sin314t.

6. JIuneitHbIi TOK paBeH - 2,2 A. Haliaure ¢da3HbIi TOK, €CIM CHMMETPUYHAs Harpy3Ka COeIMHEHa «3BE3/I0M».
a)2,2A; 0)1,27A; B)3,8A; T1)25A.

7. B Tpexdasnyto ceTh ¢ mTuHeHHbIM HarnpsbkeHneM 380 B BrimrodaroT TpexdasHblid BUTATENb, KaXKIas H3 0OMOTOK
kKoToporo paccuutana Ha220 B. Kak cieayer coeiuHUTh OOMOTKH JBUTaTENs?

a) «TPEYTOILHUKOM); 0) «3BE3/1011»;

B) IBUTATeJb HENb3sI BKIOYATh B 3TY CETh; I') MOKHO TPEYT'OJIbHUKOM, MOKHO 3BE310H.

8.YKaxuTe NOJSIPHOCTH HAIPSKEHUS HA SMUTTEPE U KOJUIEKTOPE TPaH3UCTOpa THIIA P-N-p.
a) IIIoC, IUTI0c;  0) MUHYC, TUTIOC; B) ITIOC, MUHYC; T') MUHYC, MUHYC.

9. DJEeKTPOHHBIE YCTPOKMCTBA, NPEOOpPa3yIOMKUE IOCTOSHHOE HANPsDKEHUE B TIEPEMCHHOE HaIpPsDKCHHE,
Ha3BbIBAIOTCS:
a) BBIPSIMUTEISIMH; 0) WHBepTOpaMu; B) CTaOMIIUTPOHAMU; ) GUIBTpaMH.

10. Yemy paBHO 0OIee COMPOTHBICHHE WENMA W3 8§ TMOCIENOBATENFHO COCAMHEHHBIX DPE3UCTOPOB, €CIH
COTIPOTHUBJICHHUE KXKIO0T0 13 HUX Ha 50 OM OoJbllle PeIbIIYIIEero, a CONPOTHBIEHHE TIepBOTO pe3uctopa R;=200

OmMm? HaiiTu HanpsbkeHre Ha BOCBMOM pe3nuctope Rg, ecnu HanpspkeHue nutanus nenu 220 B.

IIpenongaBarens ®.1.0.
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Munucrepcerso Tpancnopra Poccuiickoii ®@enepanun
®enepajibHOE ATEHTCTBO JKeJ1e3HOA0POKHOI0 TPAHCIIOPTA
®@enepalibHOE TOCYIAPCTBEHHOE OI0I2KeTHOE 00pa3oBaTe/IbHOE
yupesk/ieHUe BbICIIero o0pa3oBaHus
«IIpuBOKCKHUI rocy1apcTBeHHbIl YHUBEPCUTET IMyTel cO00IeHnsD)

Paccmotpeno: JK3aMeHAIHOHHDIN OmJjieT Ne 9 YTBepxknato:
Ha 3aCCJaHun L[I/IKJ'IOBOﬁ KOMHCCHHU Mo AUCLUIIIINHC HauanpHuk yqe6Horo oTaciia
o01enpodecCuoHabHBIX U OI1.02. Dy1eKTPOTEXHUKA U JJIEKTPOHUKA ©.1.0.
MaTeMaTHYECKUX JUCIUIUINH JUISL CTIEIIMAJIBHOCTH « » 20 T
ITporokom Ne 23.02.01 Opranusanusi nepeBo3oK U
oT« __ » 20 T yIpaBJeHNE Ha TPAHCTIOPTE (TI0 BUAAM)
IIpencenarens K I'pynns

©.1.0.

B 3amanmsax Nel-Ne9 HeoOxoammo BEIOpaTh MpaBUIILHBIN OTBET, 3aucaTh OykBYy oTBeTa; B Nel(-pemuTs 3amady.

1. Ilo xakoMy 3aKOHY MOXHO ONPEIENUTh CUIY, C KOTOPOH MarHUTHOE MOJie eiCTBYeT Ha MPOBOJIHUK C TOKOM?
a) 3akoHy Oma; ©0) 3akony Ammepa; B) 3akoHy J[xoymns-Jlenna; 1) 3akony Kyiona.

2. Kakoe u3 npuBEeICHHBIX YTBEP)KICHUH HE COOTBETCTBYET MapAILICIFHOMY COCTMHEHUIO BETBEH MPU TTOCTOSTHHOM
TOKE?

a) TOK B TIOABO/ISIEH IIETIH PaBEeH CyMMe TOKOB BO BCEX JIEMEHTaX IIEIIH;

0) HampspKEHUE Ha 3aKUMax IIENH paBHO CyMME HaNpPsDKEHUI Ha BCEX €ro y4acTKax;

B) HAIPsDKEHUE HA BCEX JIEMEHTAaX MK OJIMHAKOBO U PaBHO IO BEJIMYNHE BXOTHOMY HAPSHKCHHUIO.

3. Onpenenuts o0lee CONMPOTHBICHHE LMY TPH NapaJUIeIbHOM COSJMHEHUH 2-X TIOTPEOUTENEH, CONMPOTUBIICHHE
KoTopbIX 1o 100 Om?
a)2000m; ©6)500m; B)100M; 1)0,2 Om.

4. MoOIHOCTH ABUTATENS MOCTOSHHOTO Toka 1,5 kBT. [lone3nas mMomHoCTh, OTHaBaemas B Harpysky, 1,125 kBT.
Onpenenute KI1/] nBuratens.
a) 0,8; 0) 0,75; B) 0,7; r) 0,85.

5.Karymika ¢ MHIyKTHBHOCTBIO L MOAKITIOUYEHAa K UICTOYHUKY CHHYCOUIAIBHOTO HanpsbkeHus. Kak n3MeHuTcest ToK
B KaTyIIKe, €CJIM YacTOTa UICTOYHUKA yBEIWINTCA B 3 pasza’?
a) YMEHbBIIUTCS B 3 pasa; 0) yBenmnuutcs B 3 pasa; B) yBenmuuTCs B 9 pas; T') HE U3MEHUTCH.

6. OOMOTKHM Tpex(}a3HOTO reHepaTopa COCIUHCHBI «3Be3/10i». CKOJIBKO JIMHEHHBIX  MPOBOAOB  MOJIXOIHMT K
reHeparopy?
a)3; 0) 4; B) 2; r) 6.

7.Kakoii pexum paboThl TpaHCHOPMATOPa TO3BOISAET ONPEACTUTH KO GUITUSHT TpaHChopMaIim?
a) pexXuM Harpy3Ku; 0) pEeKHUM XOJIOCTOTO X0/1a;
B) PEXHUM KOPOTKOTO 3aMbIKaHMUS; T') HHU OJWH U3 NEPEUNCICHHBIX.

8. Kak wm3MmeHHTCSs dYacTOTa BpalleHHWs MAarHUTHOTO TIONIS TPH YBEIWYSHHWH AP TIIOJOCOB ACHHXPOHHOTO
Tpex(a3Horo JBUraTems?
a) YBEIIUIUTCS; 0) YMEHBIIUTCS, B) OCTAHETCS MPEIKHEH.

9. Kak Ha3pIBAIOT CpeTHAN CIIOH y OMTIOISPHBIX TPAH3UCTOPOB?
a) CTOK;  0) UCTOK; B) 0aza; T') KOJUICKTOP.

10. K tpexdazHoit cetn ¢ nMuHEHHBIM HampspkeHHeM 220 B moakimrodeHa CHMMETpHYHAs Harpy3ka, aKTHBHOE

COTIPOTHBJICHHE KOTOPOi B Kaxkaon daze 180 Om, a emxoctHoe 150 Om. Haiitu pasHple TOKM ¥ HAPSHKEHUS TIPU
BKJIFOUEHUH Harpy3KH «3Be310i»?

[IpenogaBarens ®.1.0.
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Munucrepcerso Tpancnopra Poccuiickoii ®@enepanun
®enepajibHOE ATEHTCTBO JKeJ1e3HOA0POKHOI0 TPAHCIIOPTA
®@enepalibHOE TOCYIAPCTBEHHOE OI0I2KeTHOE 00pa3oBaTe/IbHOE
yupesk/ieHUe BbICIIero o0pa3oBaHus
«IIpuBOKCKHUI rocy1apcTBeHHbIl YHUBEPCUTET IMyTel cO00IeHnsD)

Paccmotpeno: IK3aMeHAMOHHDII onJeT Ne 10 YTBepxknato:
Ha 3aCCJaHun L[I/IKJ'IOBOﬁ KOMHCCHHU Mo AUCLUIIIINHC HauanpHuk yqe6Horo oTaciia
o01enpodecCuoHabHBIX U OI1.02. Dy1eKTPOTEXHUKA U JJIEKTPOHUKA ©.1.0.
MaTeMaTHYECKUX JUCIUIUINH JUISL CTIEIIMAJIBHOCTH « » 20 T
ITporokom Ne 23.02.01 Opranusanusi nepeBo3oK U
oT« __ » 20 T yIpaBJeHNE Ha TPAHCTIOPTE (TI0 BUAAM)
IIpencenarens K I'pynns

©.1.0.

B 3amanmsax Nel-Ne9 HeoOxoammo BEIOpaTh MpaBUIILHBIN OTBET, 3aucaTh OykBYy oTBeTa; B Nel(-pemuTs 3amady.

1. B snexTpuueckyro Ienb Napajule]bHO BKJIIOYEHBI JBa pe3ucropa ¢ comporuBieHneM 20 Om u 80 Owm.
Hanpsoxenne Ha Bxozae 120 B. Onpenenute TOK Ha HEpa3BETBIEHHOM yYacTKe.
a)1,2A; 06)0,83A; B)75A; 1) 6A;

2. B anektpuyeckoil cxeme J1Ba pe3UCTUBHBIX 3JIEMEHTa COCIUHEHBI MOCIeI0BaTeNbHO. UeMy paBHO HaIpsKEHUE
Ha BxoJe npu cuie Toka 0,1 A, eciiu R, = 100 Om; R, =200 Om?
a) 10 B; 6) 300 B; B) 3 B; r) 30 B.

3. Tlpu Kako# cusie TOKa BBITOJHEE MEePeIaBaTh ICKTPUUCCKYIO SHEPTHIO B JIMHUU 3JICKTpOTiepeIay MpH 3aaHHON
MOIITHOCTH?
a) MaJou; 0) 0ONBIIION; B) 0€3pa3IuyHoO.

4. Kak usMmeHUTCS HaIlpsHKEHUE Ha BXOJHBIX 3aXXKUMax BHCKT‘pH‘ICCKOﬁ e IMOCTOAHHOI'O TOKa C aKTHBHBIM
3JIEMCHTOM, €CJIU MapalJICJIbHO UCXOJHOMY 3JIEMCHTY BKIIIOUYUTH emé oOauH 3JeMEHT?
a) HC UBMCHUTCH, 6) YMCHBIINUTCA, B) YBCIUYUTCA, 1") JJI1 OTBE€TA HEJOCTATOYHO JAHHBIX.

5. llens mepeMeHHOTO TOKa COJCPIKUT KATyIIKy WHAYKTHBHOCTH. Kak maMensiercs mo $aze TOK ¥ HamlpspDKEHUE B
3TOM Henu?

a) TOK OIepekXaeT HaNpsHKEHUE Ha Yol 1/2;

0) HanpsDKEHVE U TOK COBMAIAIOT 1O (asze;

B) HalpsDKEHUE OTepeKacT TOK Ha yroi /2.

6. OnpenenuTe MEPHOJ CUTHANA, €CIIA YaCTOTa CHHyconaansHoro Toka 400 I'm.
a) 400 c; 0) 1,4 c; B) 0,0025 c; r) 40 c.

7. B cummeTpryHOH Tpex¢a3zHoH nenu JTMHEHHbIH ToK 2,2 A. Paccunraiite ¢a3HbIi TOK, ey Harpy3Kka coelMHeHa
«TPEYTOJIEHUKOM.

a)2,2 A; 0) 1,27 A; B) 3,8 A; r) 2,5 A.
8. OOMoOTKH Tpex(a3zHOTO reHepaTropa COSTUHEHBI «3Be3/10i». CKONBKO HEHTpPAbHBIX MPOBOJOB MOAXOMUT K
reHeparopy?

a) 3; 0)4; B)2; 1)l

9.B moseBbIX TPAH3UCTOPAX DIIEMEHT, OT KOTOPOT'O ABHXKYTCS 3apsiibl, HA3bIBACTCSL:
a) CTOK; 0) UCTOK; B) 3aTBOD; T') KaHaJ ¢ BEICOKOH MPOBOAMMOCTBIO.

10.CuHyCcoOnIaIbHO H3MEHSIOMNUECS TOKU MIPEICTaBIIECHBI CISAYIOMUMHI BhIpakeHussMH 1,=0,5sin(3 14t+45°),
1,=0,8sin(314t+90°). OnpenenuTe MPU TOMOIITH BEKTOPHOHN JArarpaMMbl OOIINI TOK (IIEHCTBYIOIIEE 3HAUCHIIE).

IIpenogaBarens ®.1.0.
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Munucrepcerso Tpancnopra Poccuiickoii ®@enepanun
®enepajibHOE ATEHTCTBO JKeJ1e3HOA0POKHOI0 TPAHCIIOPTA
®@enepalibHOE TOCYIAPCTBEHHOE OI0I2KeTHOE 00pa3oBaTe/IbHOE
yupesk/ieHUe BbICIIero o0pa3oBaHus
«IIpuBOKCKHUI rocy1apcTBeHHbIl YHUBEPCUTET IMyTel cO00IeHnsD)

Paccmotpeno: IK3aMeHAIMOHHBII omJteT Ne 11 YTBepxknato:
Ha 3aCCJaHun L[I/IKJ'IOBOﬁ KOMHCCHHU Mo AUCLUIIIINHC HauanpHuk yqe6Horo oTaciia
o01enpodecCuoHabHBIX U OI1.02. Dy1eKTPOTEXHUKA U JJIEKTPOHUKA ©.1.0.
MaTeMaTHYECKUX JUCIUIUINH JUISL CTIEIIMAJIBHOCTH « » 20 T
ITporokom Ne 23.02.01 Opranusanusi nepeBo3oK U
oT« __ » 20 T yIpaBJeHNE Ha TPAHCTIOPTE (TI0 BUAAM)
IIpencenarens K I'pynns

©.1.0.

B 3amanmsax Nel-Ne9 HeoOxoammo BEIOpaTh MpaBUIILHBIN OTBET, 3aucaTh OykBYy oTBeTa; B Nel(-pemuTs 3amady.

1.Kakoii u3 mpoBOIOB OAMHAKOBO JTUAMETPa U IJIUHBI CUJIbHEE HATPEBAETCA — MEIHBIN WU CTAJIILHON IIPU OJTHOU U
TOI ke cuite Toka? Y aenbHoe conporubienue Meau - 1,7 - 10°0m-M, cramu - 12 - 10°0M-Mm.

a) MeJTHBIN; 0) CTabHO; B) 00a MpOBO/a HArPEBAIOTCS OMHAKOBO;

T') HU KaKoil U3 MPOBOJOB HE HArPEBaETCsl.

2.0mpenenuts o0IIee CONPOTHBICHUE IETH MIPU MAPAIUIETEHOM COSAMHEHUH 2-X MOTpeOHTeNel, COMpOTUBIICHNE
KOTOpBIX 10 50 Om?
a) 1000m; ©)500m; B)250M; T1)0,20Mm.

3. Kakoii crmoco6 coemnHEeHUS HCTOYHUKOB ITO3BOJISCT YBEIIMUUTE HapsokeHNe?
a) Moce0BaTeNIbHOE COeqUHEHNE; 0) MapajuleIbHOE COeAMHEHNE; B) CMELIAHHOE COCTUHEHUE;
T') HU KaKO# M3 MEePEUNCIICHHBIX CIIOCO0OB.

4. YKaxxuTe napamerp MepeMeHHOT0 TOKa, OT KOTOPOTO 3aBUCUT UHIIYKTUBHOE CONPOTUBIICHUE KATYIIKH.
a) JelcTBYyIOIIee 3HaUCHUE TOKA,; 0) HavanbHas (as3a TOKa,
B) MEPHOJI IEPEMEHHOTO TOKa; I') MaKCUMaJIbHOE 3HaUY€HHE TOKA.

5. Ilonnas motpebnseMas MoOIIHOCTh Harpy3ku S= 140 kBA, a akrtuBHas momHocth P= 105 xBt1. Omnpenenure
KOX(HUIMEHT HArpy3KH.
a) cos o= 0,75; 6)cos =0,35; B)cose=0,55; T1)cose=0,9.

6. B Tpexdaznyro ceth ¢ nuHeiHbIM HanpsbkeHueM 380 B BrutovaroT TpexdasHelii ABUraTeNb, Kaxaas u3 0OMOTOK
KoToporo paccunrana Ha 220 B. Kak ciemyer coeqmuHUTE OOMOTKH TBUTATENS?

a) TPEyTOHHUKOM; 0) 3BE3110M; B) ABUTATEIb HENB3S BKIIFOYATh B 3Ty CETh;

T') MO’KHO TPEYTOJIbHUKOM, MOXHO 3BE3/10M.

7. YacroTa BpalieH!sI MAarHUTHOTO TIOJIsT acuHXpoHHOTo aBuratens 1200 o6/muH. YacToTa Bpamenus poTopa
1150 06/mMun. OnpeaenuTh CKOJIbKEHHUE.

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

8. CKOJIBKO p-n TEPEeX0I0B y TUPUCTOpa?
a) OJIVH; 0) 1Ba; B) TpH; T) 4eThIpe.

9. YnpasinseMble BBIIPSIMUATENN BBITIOJIHIIOTCS Ha Oase:
a) IMO/I0B; 0) TOJIEBBIX TPAH3UCTOPOB; B) OUITOJIIPHBIX TPaH3UCTOPOB; I') TUPUCTOPOB.

10. Haiinure BBIpa)keHHE I MTHOBEHHOTO 3HAYCHMS TOKA B IETIM C KaTyIIKOW WHAYKTHBHOCTRIO L= 0,4 I'H,
KOTOpas MOJAKIII0YeHa K HICTOYHUKY MepeMeHHoro HanpsokeHust 220 B, wactoroit 50 I'm.

[IpenogaBarens ®.1.0.

122




Munucrepcerso Tpancnopra Poccuiickoii ®@enepanun
®enepajibHOE ATEHTCTBO JKeJ1e3HOA0POKHOI0 TPAHCIIOPTA
®@enepalibHOE TOCYIAPCTBEHHOE OI0I2KeTHOE 00pa3oBaTe/IbHOE
yupesk/ieHUe BbICIIero o0pa3oBaHus
«IIpuBOKCKHUI rocy1apcTBeHHbIl YHUBEPCUTET IMyTel cO00IeHnsD)

Paccmotpeno: IK3aMeHAIMOHHDII omJieT Ne 12 YTBepxknato:
Ha 3aCCJaHun L[I/IKJ'IOBOﬁ KOMHCCHHU Mo AUCLUIIIINHC HauanpHuk yqe6Horo oTaciia
o01enpodecCuoHabHBIX U OI1.02. Dy1eKTPOTEXHUKA U JJIEKTPOHUKA ©.1.0.
MaTeMaTHYECKUX JUCIUIUINH JUISL CTIEIIMAJIBHOCTH « » 20 T
ITporokom Ne 23.02.01 Opranusanusi nepeBo3oK U
oT« __ » 20 T yIpaBJeHNE Ha TPAHCTIOPTE (TI0 BUAAM)
IIpencenarens K I'pynns

©.1.0.

B 3amanmsax Nel-Ne9 HeoOxoammo BEIOpaTh MpaBUIILHBIN OTBET, 3aucaTh OykBYy oTBeTa; B Nel(-pemuTs 3amady.

1. Kakoif W3 NpOBOJIOB OJUHAKOBOT'O CEYCHUS W3 OJHOTO U TOrO K& Marepualia, HO pPa3HOW JUIMHBI, CHUIIbHEE
HarpeBaeTcs MPH OJTHOM U TOM K€ TOKe?

a) o0a MpoBOIa HarPEBAIOTCS OJIMHAKOBO;

0) cumpHEe HarpeBaeTcs MPOBO OONIBIIEH JJTUHEI;

B) CHJIbHEE HArPEBAETCS TPOBOJ MEHbBIIICH JTTHHBI.

2. B anexTpudecKyo Imenb MOCIeI0BaTEIbHO BKIIIOUEHHI JBa pe3uctopa ¢ comporuBieHueM 10 Om u 50 Owm.
Hampsoxenne na Bxone 120 B. Onpenenute TOK B LETIH.
a)0,5A; 0)2A; B)144A; 1n4dA

3. DnexTpuueckoe conpoTuBieHue yenoBedeckoro teaa 3000 Om. Kakoli TOK MPOXOIUT Yepes HETo, €CIIH YeTTOBEK
HaxoauTcs o Hanpspkenuem 380 B?
a) 190 MA; 0) 127 MA; B) 20 MA; r) 7,9 MA.

4. Kak u3mMeHuTcs caBur a3 Mexay HalpsKeHHEM M TOKOM Ha KaTyIIKe WHIYKTHBHOCTH, eciu 00a e€ mapamerpa
(R u X1) onHOBpEeMEHHO yBenMuaTcs B 1Ba pa3a?

a) YMEHBIIIUTCS B JIBA Pa3a; 0) yBenu4uTCs B JiBa pasa;

B) YMEHBIIUTCS B UETHIpPE pa3a; TI') HE U3MEHUTCS.

5. Kak u3MeHHuTCS Ieproj CUHYCOMIAIBHOTO CUT'HAJIa IPY YMEHBILIEHUH YacTOTHI B 3 paza?
a) mepuo/I He U3MCHUTCS,; 0) mepuox yBeNIn4uTCS B 3 pasa;
B) MIEpHOJ] YMEHBIINTCS B 3 pa3a; I') IEPUOJ YBETUYUTCSA B 9 pas.

6. CuMMeTpHYHAss Harpy3ka COEIWHEHA «TPEeyrojJbHUKOM». JIumHeiHoe HampspkeHue paBHo 220 B. Haiigurte
(hazHOE HATIPSDKCHHE.
a) 127 B; 0)220 B; B)380 B.

7. Jlunelinblii TOK paBeH - 2,2 A. PaccuunTaiite (a3HbIil TOK, €CIH CHMMETPUYHAS HATPY3Ka COSAMHEHA «3BE3/I0M».
a)2,2 A; 0) 1,27 A; B) 3,8 A; r)2,5A.

8. Y cuioBoro oxHodasHoro tpanchopMaTopa HOMUHAJIbHOE HampsbkeHue Ha Bxone S000 B, Ha Beixoge 200 B.
Onpenenuts k03 unmenT Tpanchopmaruu.
a) 25; 0) 0,04; B) 4; r) 250.

9. 17151 BEIIPSIMIICHUS TIEPEMEHHOTO HANIPSHKEHUS IPUMEHSIFOT:
a) onHO(a3HbIE BRIIPAMUTENN; ©0) MHOTO]A3HbIE BEITPIMUTENH;
B) MOCTOBBIE BBIIIPSIMHTEIIH; T') BCE IePEUNCIICHHBIE.

10. Kakast MOIIHOCTE pacxoAyeTcs B COEMHUTENBHBIX MTPOBO/IAX, €CIIN HampsbkeHHe Ha Harpyske 180 B, a Tox B
nenu 50 MA? DnekTpuyeckas Lens noaxiIodeHa Kk uctoguky ¢ 9JIC E= 200B u BHyTpeHHHM CONPOTUBIECHUEM
o= 40 OMm.

[IpenonaBarens d.1.0.
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Munucrepcerso Tpancnopra Poccuiickoii ®@enepanun
®enepajibHOE ATEHTCTBO JKeJ1e3HOA0POKHOI0 TPAHCIIOPTA
®@enepalibHOE TOCYIAPCTBEHHOE OI0I2KeTHOE 00pa3oBaTe/IbHOE
yupesk/ieHUe BbICIIero o0pa3oBaHus
«IIpuBOKCKHUI rocy1apcTBeHHbIl YHUBEPCUTET IMyTel cO00IeHnsD)

Paccmotpeno: IK3aMeHAMOHHBII omJieT Ne 13 YTBepxknato:
Ha 3aCCJaHun L[I/IKJ'IOBOﬁ KOMHCCHHU Mo AUCLUIIIINHC HauanpHuk yqe6Horo oTaciia
o01enpodecCuoHabHBIX U OI1.02. Dy1eKTPOTEXHUKA U JJIEKTPOHUKA ©.1.0.
MaTeMaTHYECKUX JUCIUIUINH JUISL CTIEIIMAJIBHOCTH « » 20 T
ITporokom Ne 23.02.01 Opranusanusi nepeBo3oK U
oT« __ » 20 T yIpaBJeHNE Ha TPAHCTIOPTE (TI0 BUAAM)
IIpencenarens K I'pynns

©.1.0.

B 3amanmsax Nel-Ne9 HeoOxoammo BEIOpaTh MpaBUIILHBIN OTBET, 3aucaTh OykBYy oTBeTa; B Nel(-pemuTs 3amady.

1. Kakoif U3 MpOBOOB OJMHAKOBOW JJMHBI W3 OJHOTO M TOTO € MaTepHana, HO Pa3HOTO JHaMETpa, MEHBIIE
HarpeBaeTcs MPH OJTHOM U TOM K€ TOKe?

a) o0a MpoBOIa HarPEBAIOTCS OJIMHAKOBO;

0) poBOJI C OOJIBIIMM JTHAMETPOM;

B) MPOBOJT C MCHBIITHM JHAMETPOM.

2. JIa pesuctopa: Ri= 10 Om, R,=5 OM coeamHeHBI MOCIETOBATEIHHO U BKIIOYEHBI B DJIEKTPUUECKYIO ceThb. Ecmmn
HanpspkeHue Ha pesuctope R, paBHo 10B, To HampsbkeHHe 3IeKTPUUIEeCKOi CeTH paBHO:
a) 30 B; 0) 24 B; B) 36 B; r) 16 B.

3. B oanekTpuueckyro Lenb MapajjiebHO BKIIOYEHBI J1Ba pe3ucropa c compotuBieHneM 20 Om u 240 Owm.
Hampsokenue Ha Bxoae 120 B. Onpenenure TOK B KaXI0M pE3UCTOPE.
a)6Au2A; 06)0,17Au0,5A; B) 6 Au0,5 A; r) 0,17Amn2A.

4. Ilpu nocnenoBaTeIbHOM COSAMHEHHH PE3NCTOpa, KaTYIIKA HHAYKTUBHOCTH, KOHJIEHCATOPa OKa3aloCh, YTO TOK
OTCTaeT OT HANPSUKEHHUS] HA HEKOTOPBIH yroi. YTo MOXKHO CKa3aTh O XapakTepe Harpy3ku?

a) mpeo0I1agaeT eMKOCTHOE COIIPOTUBIICHNE;

0) npeolbiafaeT HHIYKTHBHOE COMPOTUBIICHUE;

B) peo0iIajaeT akTHBHOE COTPOTHBIICHHE, 8 HHAYKTUBHOE U eMKOCTHOE COTIPOTHBIICHHS PAaBHBI.

5. Ykaxwure mapaMeTp IMepeMEeHHOTO TOKa, OT KOTOPOTO 3aBUCUT EMKOCTHOE COIIPOTHBIICHHE.
a) ICHCTBYIOIICE 3HAYCHHUE HATIPSIKCHHUS, 0) nauanbHast asza Toka;
B) 9acTOTa IEPEMEHHOTO TOKa; T') MAaKCUMaJIbHOE 3HAYCHUE TOKA.

6. Harpyska coennHeHa «3Be3710i». B kakom ciydae Tok B HyJleBoM npoBoje paseH 07
a) IpY CUMMETPUYHON Harpys3Ke; 0) Ipy HECUMMETPUYHON HarpysKe.

7. B Tpexdaznyro ceTh ¢ nuHEHHbIM HanpsbkeHueM 220 B Brmtovarot TpexdasHblil JBUTaTENb, KaXkIas H3 00MOTOK
KoTOporo paccuntana Ha 127 B. Kak cnenyer coemuHUTh OOMOTKY JIBUTATENS?

a) «TPEyTOILHUKOM; 0) «3BE3/101»;

B) IBUraTeJb HENb3s BKIIOYATh B 3TY CETh; ') MO’KHO TPEYTOJIbHUKOM, MOXHO 3BE3]I0M.

8. VKkakuTe NoJISIpHOCTh HAMPSDKEHUS HA SMUTTEPE M KOJUIEKTOPE TPAH3UCTOPA THIIA N-P-N.
a) TUTIOC, TITIOC; 0) MHHYC, TITIOC; B) TTIOC, MAHYC; T') MUHYC, MUHYC.

9. Onektpoabl HOTOpE3UCTOpa BHIIOTHEHBI U3:
a) Menu; 0) IJIaTHHEL; B) XeJe3a; T) cepebpa.

10. K Ttpexdasnoii cetn ¢ iuHelHbIM HanpspbkeHueM 380 B moaxmioueHa cMMMeETpUYHAsh Harpyska, akTHBHOE
COIIPOTHBIICHNE KOTOpPOH B Kaxaou ¢aze 250 Om, a emxoctHoe 100 Om. Haiinute asHble TOKM M HampsKeHUs

MIPH BKIIFOYCHUH HATPY3KH «TPEYTOIbHUKOMY?

[IpenonaBarens d.1.0.
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Munucrepcerso Tpancnopra Poccuiickoii ®@enepanun
®enepajibHOE ATEHTCTBO JKeJ1e3HOA0POKHOI0 TPAHCIIOPTA
®@enepalibHOE TOCYIAPCTBEHHOE OI0I2KeTHOE 00pa3oBaTe/IbHOE
yupesk/ieHUe BbICIIero o0pa3oBaHus
«IIpuBOKCKHUI rocy1apcTBeHHbIl YHUBEPCUTET IMyTel cO00IeHnsD)

Paccmotpeno: IK3aMeHAMOHHLII OmJieT Ne 14 YTBepxknato:
Ha 3aCCJaHun L[I/IKJ'IOBOﬁ KOMHCCHHU Mo AUCLUIIIINHC HauanpHuk yqe6Horo oTaciia
o01enpodecCuoHabHBIX U OI1.02. Dy1eKTPOTEXHUKA U JJIEKTPOHUKA ©.1.0.
MaTeMaTHYECKUX JUCIUIUINH JUISL CTIEIIMAJIBHOCTH « » 20 T
ITporokom Ne 23.02.01 Opranusanusi nepeBo3oK U
oT« __ » 20 T yIpaBJeHNE Ha TPAHCTIOPTE (TI0 BUAAM)
IIpencenarens K I'pynns

©.1.0.

B 3amanmsax Nel-Ne9 HeoOxoamMo BEIOpaTh MpaBUIILHBIN OTBET, 3aucaTh OykBYy oTBeTa; B Nel(-pemnTs 3amady.
1. B xakux ciyyasx NpUXOJUTHCS PUMEHSTH NapaJlIeIbHOE COSMHEHNE KOHIEHCATOPOB?
a) JUIs1 TOJTy4eHHs1 OOJIBIINX EMKOCTEH;
0) Ans yirydiieHus 3amaca NpOYHOCTH U30JISILUN KOHCHCATOPA,;
B) JIJISl TIOJTYYEHHUS MaJION EMKOCTH.

2. B anekTpuyeckoil ceTu MOCTOSIHHOIO TOKAa HaINpsDKEHUE Ha 3aXKUMaX HCTOYHHMKA 3JeKTpodHepruun 35 B.
Hanpspxenne Ha 3axxuMax notpedurens 34 B. OnpenenuTs MoTepro HapsHKeHUS.
a) 1 %; 6) 2 %; B) 3 %; r) 4 %.

3. B anexTpuueckyio 1enb N0CIeA0BATEIBHO BKIYEHBI TPU pe3nctopa ¢ conpotusiaeHruem 10 Om, 120 Om u 110
Owm. Hanpsokerne Ha Bxome 120 B. Onpenenute TOK B IIEITH.
a)40A; O0)1A; B)0OSA; 1)2A.

4. Cxema COCTOWT W3 OTHOTO PE3WCTHBHOTO DMJIEMEHTa C compoTmBiIeHHMeM R = 55 Owm. Hanpsokenue Ha eé
3aknMax u= 220 sin 628t. Onpenenure MoKa3aHUsI aMIIepMeTpa | BOJILTMETPA.

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

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

5. Konnencarop emkocthto C TMOAKIIOYEH K HMCTOYHHKY CHUHYCOMAAIBHOTO TOKa. Kak M3MEHHWTCS TOK B
KOHJIGHCATOPE, €CITH YaCTOTy CUHYCOMIAJIBHOTO TOKAa YMEHBIIUTH B 2 pa3a’?
a) yMEHBIIUTCS B 2 paza;  0) yBenWm4yuTcs B 2 pa3a; B) YBEJIHUYUTCS B 4 paza; T) ocTaHeTCS HEM3MEHHOH.

6. Jlammibl HaKaJIMBaHUS C HOMUHAJIbHBIM HampsbkeHueM 127 B BkIOYarOT B Tpex(asHyl CETh C HAIPSDKEHUEM
127 B. OnpenenuTs CXeMy COSIUHEHUS JTaMII.
a) TPEXIPOBOIHON 3BE370M; 0) YETBIPEXTIPOBOIHOMN 3BE370M; B) TPEYTOJIBLHUKOM.

7. UeM NpUHIMIHATIBHO OTIMYAETCS aBTOTpaHc(hopMaTopsl oT Tpanchopmaropa?
a) MaibM K03 uimeHToM TpaHchopMannm;

0) BO3MOXKHOCTBIO U3MEHEHUS Kod(puineHTa TpanchopManum;

B) DJIEKTPUYECKUM COCTUHEHUEM NEPBUYHON M BTOPUYHOH LIEHEH.

8. Kak wu3MmeHuTcs dYacToTa BpallleHHS MarHUTHOTO TMOJS TPH YBEIHMYEHHHM Nap IIOJIOCOB aCHHXPOHHOTO
Tpex(a3Horo JBUraTems?
a) YBEIUYIHUTCS; 0) yMEHBIINTCS, B) OCTaHeTCs MPEKHEH.

9. UTo sBNIsieTCA KaTOAOM BaKyyMHOTO ()OTORJIEMEHTa?
a) HUKEJIMHOBAs! IPOBOJIOKA;

0) MIeHKa U3 MOIYIIPOBOTHUKOBOTO MaTEpHaa;

B) TOHKHUH CIIOH IIETOYHO3EMETHFHOT0 MeTaJla.

10. Yemy paBHO oOmiee compoTuBIcHHE Iienmd U3 14 MOCIEAOBaTEIIEHO COCIWHEHHBIX DPE3HCTOPOB, €CIH
COTPOTHUBJICHHUE Kaxa0ro n3 HuX Ha 30 OM OoJIbIlie IPEaBIAYIIETo, a COMPOTUBIICHUE TIepBOTO pe3uctopa R;= 300

Owm? HaiinuTe HanpspKeHUE Ha IeCATOM pe3ucTtope Ry, ecnu Hanpspkenue nutanus mnenu 220 B.

[IpenonaBarens d.1.0.
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Munucrepcerso Tpancnopra Poccuiickoii ®@enepanun
®enepajibHOE ATEHTCTBO JKeJ1e3HOA0POKHOI0 TPAHCIIOPTA
®@enepalibHOE TOCYIAPCTBEHHOE OI0I2KeTHOE 00pa3oBaTe/IbHOE
yupesk/ieHUe BbICIIero o0pa3oBaHus
«IIpuBOKCKHUI rocy1apcTBeHHbIl YHUBEPCUTET IMyTel cO00IeHnsD)

Paccmotpeno: IK3aMeHAMOHHLII omJeT Ne 15 YTBepxknato:
Ha 3aCCJaHun L[I/IKJ'IOBOﬁ KOMHCCHHU Mo AUCLUIIIINHC HauanpHuk yqe6Horo oTaciia
o01enpodecCuoHabHBIX U OI1.02. Dy1eKTPOTEXHUKA U JJIEKTPOHUKA ©.1.0.
MaTeMaTHYECKUX JUCIUIUINH JUISL CTIEIIMAJIBHOCTH « » 20 T
ITporokom Ne 23.02.01 Opranusanusi nepeBo3oK U
oT« __ » 20 T yIpaBJeHNE Ha TPAHCTIOPTE (TI0 BUAAM)
IIpencenarens K I'pynns

©.1.0.

B 3amanmsax Nel-Ne9 HeoOxoammo BEIOpaTh MpaBUIILHBIN OTBET, 3aucaTh OykBYy oTBeTa; B Nel(-pemuTs 3amady.

1. Ilo xakoMy 3aKOHY MOXKHO ONPEAEIUTH CUITY B3aUMOJEHCTBUS 3apsaoB?
a) 3akony Oma;  0) 3akoHy Amriepa;  B) 3akoHy Jlxoyns-Jlenna; 1) 3akony Kynona.

2. Kakoii cioco0 coeiMHEeHUsI HCTOYHUKOB TI03BOJISICT YBEIIMYUTD HAPsIKEHUE?
a) MOCIIe0BaTEIEHOE COeIMHEHNEe;, 0) MapayuieTbHOe COSAMHEHUE; B) CMEIIAHHOE COCTUHCHHE;
T') HU KaKO# U3 MepPeunCIIEHHBIX CTIOCO0OB.

3. MourHocTs ABUTaTeNs MOCTOSIHHOTO Toka 2,6 kBT. Ilone3nas MomHOCTh, OT/AaBaeMas B Harpysky, 2,2 kBT.
Onpenenute KI1/] neuratens.
a) 0,8; 0) 0,74; B) 0,7; r) 0,84.

4. Kak u3mMeHuTcs caBur a3 Mexay HalpsKeHHEM M TOKOM Ha KaTyIIKe WHIYKTHBHOCTH, eciu 00a e€ mapamerpa
(R 1 X1) ogHOBpEMEHHO yBEeIMYaTCs B TpU pa3a’?

a) YMEHBIIUTCS B TPH pa3a;  0) yBENIWUYHUTCA B TPU Pasa;

B) YMEHBIINTCS B ACBATH pa3; T') HE U3MEHUTCS.

5. Kak n3MeHuTCs nepruoj CHHyCOUIaIbHOTO CUTHANIA TIPY YMEHBIIICHNH 9acTOThI B 2 pa3a’?
a) epuo] He U3MEHHUTCS; 0) mepuos yBeIHuHTCs B 2 pasa;
B) MEPHOJI YMEHBLINTCS B 2 pa3a; T') IEPHOJ YBEIHUYHUTCS B 4 pasa.

6.CuMMeTpHUYHas Harpy3Ka COSJMHEHA TPEyroJbHUKoM. [1pu nu3aMepenun ha3Horo Toka aMIiepMeTp mokasai -
20 A. Haiinure TOK B TMHEHHOM IIPOBOE?
a)l0A; 0)11,6 A; B)34,6 A; 1)20A.

7. O6bMoTKHM Tpex(]a3HOro TeHepaTopa COEOUHEHBI «TPEYroJbHUKOM». CKOJBKO HEUTpajbHBIX MIPOBOJOB
MOJXOIUT K reHeparopy?

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

8.Kaxkoii pexum paboTsl TpaHchopMaTopa Mo3BOJISAET ONPEACTUTh KOdhPHUuneHT Tpanchopmannu?

a) PeKUM Harpy3KH; 0) peXuM XOJOCTOTO XOJa;

B) PEXHM KOPOTKOTO 3aMBIKaHUS; T') HU OJMH U3 MEPEYHCICHHBIX.

9. YrpaBnsieMble BBINIPSIMUTEIN BBITIONHSIOTCS Ha Oase:
a) THOMOB; 0) MOJIEBBIX TPAH3UCTOPOB; B) OUIIOJISPHBIX TPAH3UCTOPOB; T') THPHUCTOPOB.

10. K tpexdasHoil cetn ¢ JuHEWHBIM HampspbkeHueM 220 B moaxmioyeHa CMMMETpUYHAsh Harpyska, akTHBHOE

COTIPOTHUBJICHHE KOTOpO B kKaxknoi (paze 180 Om, a emxocTHOEe 60 OM. HaiiTi hasHbie TOKM W HANPSOKEHUS TIPH
BKITFOUCHHUH HArpPy3KH «3BE3/10i1»?

IIpenogaBarens ®.1.0.
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Munucrepcerso Tpancnopra Poccuiickoii ®@enepanun
®enepajibHOE ATEHTCTBO JKeJ1e3HOA0POKHOI0 TPAHCIIOPTA
®@enepalibHOE TOCYIAPCTBEHHOE OI0I2KeTHOE 00pa3oBaTe/IbHOE
yupesk/ieHUe BbICIIero o0pa3oBaHus
«IIpuBOKCKHUI rocy1apcTBeHHbIl YHUBEPCUTET IMyTel cO00IeHnsD)

Paccmotpeno: IK3aMeHAMOHHLII onJieT Ne 16 YTBepxknato:
Ha 3aCCJaHun L[I/IKJ'IOBOﬁ KOMHCCHHU Mo AUCLUIIIINHC HauanpHuk yqe6Horo oTaciia
o01enpodecCuoHabHBIX U OI1.02. Dy1eKTPOTEXHUKA U JJIEKTPOHUKA ©.1.0.
MaTeMaTHYECKUX JUCIUIUINH JUISL CTIEIIMAJIBHOCTH « » 20 T
ITporokom Ne 23.02.01 Opranusanusi nepeBo3oK U
oT« __ » 20 T yIpaBJeHNE Ha TPAHCTIOPTE (TI0 BUAAM)
IIpencenarens K I'pynns

©.1.0.

B 3amanmsax Nel-Ne9 HeoOxoamMo BEIOpaTh MpaBUIILHBIN OTBET, 3aucaTh OykBYy oTBeTa; B Nel(-pemnTs 3amady.

1. Kakoii u3 mpoBOJIOB OJMHAKOBOTO CEUYCHUS M3 OJHOTO U TOrO K€ Marepuana, HO Pa3HON JIMHBI, MEHbIIC
HarpeBaeTcs MPH OJTHOM U TOM K€ TOKe?

a) o0a MpoBOIa HarPEBAIOTCS OJIMHAKOBO;

0) poBo/I 0OJIbILEH IJTHHBI;

B) MPOBOJT MCHBIIICH JTHHBI.

2.0npenenuts 001Iee CONMPOTUBICHUE LIENH MPU MapajuIeIbHOM COSAMHEHHU 2-X IMOTPEOUTENeH, CONPOTHUBIICHUE
KoTopbIX 1o 200 Om?
a)2000m; ©6)500m; B)400O0m; 1) 100 OM.

3. llemp mepeMEeHHOTO TOKa COJICPXKHUT JIaMIly HaKaJMBaHWs U KoHzeHcaTop. Kak w3mensiercs mo ¢ase TOK U
HaNpsDKEHUE B ATOH 11ern?
a) TOK oIeperkaeT HapsDKeHHe; O) HaIpsHKCHHE W TOK COBIAAAOT MO (haze; B) HANPSOKCHUE OTIEPEkKAET TOK.

4. KonpeHcatop eMkocTbio C TOAKIIOYEH K MCTOYHUKY CHUHYCOMJAIBHOTO TokKa. Kak W3MeHUTCs TOK B
KOH/IEHCATOPE, €CJIN YaCTOTYy CUHYCOUAAIBHOIO TOKa YMEHBIINUTH B 4 pasa.
a) yMeHbIIUTCS B 4 paza;  0) yBenuuutcs B 4 pa3a; B) yBeTHUUTCS B 16 pa3; T) ocTaHeTCAd HEM3MEHHOM.

5. HanpshkeHne Ha 3akMMax IENHM C PE3UCTUBHBIM AJIEMEHTOM H3MeHseTcs 1o 3akoHy: u = 200 sin(314+45°).
Ornpenenure 3aKOH U3MEHEHHUA TOKa B 1ienu, eciiv R = 50 Om.
a)i=4sin 314 t; 0) i=4sin (314t +45°); B)i=2,86sin (314t+45°); r)i=2,86sin 314t.

6. JluHeHBINH TOK paBeH - 3 A. PaccumnTaiite (a3Hblif TOK, €CIIM CHMMETPUYHAS Harpy3Ka COSIUHEHA «3BE3MI0I.
a)3 A; 0) 5,19 A; B) 1,73A; r) 4,23 A.

7. OOMOTKHM Tpex(a3zHOro T'eHepaTopa COCIUHEHBI «3Be370i». CKOJNBKO JIMHEHHBIX MPOBOJOB  TOAXOAUT K
reneparopy?
a)3; 0) 4; B) 2; r) 6.

8. KakuM 00pa3oM arieMeHThl HHTETPATbHON MUKPOCXEMBI COSIMHSIFOT MEXIY COO0T?
a) HaIblJICHUEM 30JIOTHIX WJIM aTFOMHHHUEBBIX JOPOXKEK Yepe3 OKHA B MacCKe;

0) maiikoif Ja3epHbIM JTy4OM;

B) TepMOKOMIIpeccHeii;

') BCeMH IIEPEUUCICHHBIMU METOIaMH

9. ®ynkmoHaNbHEIH 670k OBM npenHazHauyeHHBIN 17151 XpaHEHUS] OCHOBHOT'O MaccHBa HH(OpMAIMK Ha3bIBACTCS:
a) oIepaTUBHOE 3aIIOMHHAIOIIEE YCTPOMUCTBO;  0) YCTPOMCTBO yIpaBICHUS;
B) apu(METHIECKOE YCTPONUCTBO; T') BHEIIHEE 3alIOMHUHAIOIIEE yCTPOUCTBO.

10.CunycounnaibHO M3MEHSIOIINECS HaIPSHKEHUS MIPEICTABICHBI CIIeYFOIIUMHU BBIPOKCHHUSIMU
u; = 150sin(314t + 45°), w, = 250sin(314t + 90°). Onpenenure MpU MOMOIIM BEKTOPHON JMarpamMMmbl oOIiee

HanpspKeHue (IeHCTByIOIIee 3HAaUEeHHUE).
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Munucrepcerso Tpancnopra Poccuiickoii ®@enepanun
®enepajibHOE ATEHTCTBO JKeJ1e3HOA0POKHOI0 TPAHCIIOPTA
®@enepalibHOE TOCYIAPCTBEHHOE OI0I2KeTHOE 00pa3oBaTe/IbHOE
yupesk/ieHUe BbICIIero o0pa3oBaHus
«IIpuBOKCKHUI rocy1apcTBeHHbIl YHUBEPCUTET IMyTel cO00IeHnsD)

Paccmotpeno: IK3aMeHAIMOHHDII omJteT Ne 17 YTBepxknato:
Ha 3aCCJaHun L[I/IKJ'IOBOﬁ KOMHCCHHU Mo AUCLUIIIINHC HauanpHuk yqe6Horo oTaciia
o01enpodecCuoHabHBIX U OI1.02. Dy1eKTPOTEXHUKA U JJIEKTPOHUKA ©.1.0.
MaTeMaTHYECKUX JUCIUIUINH JUISL CTIEIIMAJIBHOCTH « » 20 T
ITporokom Ne 23.02.01 Opranusanusi nepeBo3oK U
oT« __ » 20 T yIpaBJeHNE Ha TPAHCTIOPTE (TI0 BUAAM)
IIpencenarens K I'pynns

©.1.0.

B 3amanmsax Nel-Ne9 HeoOxoammo BEIOpaTh MpaBUIILHBIN OTBET, 3aucaTh OykBYy oTBeTa; B Nel(-pemuTs 3amady.

1.I1o mpoBoJIOYHOM cnMpany, CONPOTHBIEHUE KOTOpol B HarpeTtoM coctosgHuu 20 Om, Teuetr Tok - 0,5 A. Kakoe
KOJIMYECTBO TETJIOTHI BBIACTUT CIIUPAJb 38 4 MUHYTHI?
a)20 JIx; 0)2,4x/x; B)1,2xx.

2. B osnexTpuuecKkylo Ienb Napajule]bHO BKIIOYEHBI JBa pe3ucropa ¢ comporuBieHneM 10 Om u 50 Owm.
Hanpsoxenne Ha Bxone 120 B. Onpenenute TOK Ha HEPA3BETBIEHHOM YYacCTKeE.
a)28A; ©0)2A; B)144A; 1) 05A.

3. Ilpm kakoM HampsHKEeHHH BBITOJHEE MepefaBaTh JIIEKTPHUECKYIO SHEPrHI0 B JMHHUH JIIEKTpoIlepenad Mpu
3aJaHHOU MOIITHOCTH?

a) MOHKEHHOM;  0) MOBBIIICHHOM;  B) O€3pa3iuuHO; TI) 3HaueHUe HanpsokeHus yTeepxkaeHo ['OCTom.

4. Ammumtyaa cuHycowmansHOTro HampspkeHus 220 B, mawambHas daza ¢¢= - 30°, gactora 50 I'm. 3amummre
YpaBHEHUEC MITHOBECHHOT'O 3HAYCHUA DTOT'O HAIIPAKCHUA.

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

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

5. Kak U3MEHUTCSI MHAYKTUBHOE CONMPOTUBJICHUE C YMEHBIIIEHUEM YaCTOTHI?
a) He U3MEHHUTCSA;, 0) YMEHBIIUTCS, B) YBEIUYUTCS.

6. B cummeTpuuHO# Tpexda3Hoil nenu TuHEHHBIH Tok 4 A. Paccuuraiite ¢a3Hblil TOK, ecly Harpy3Kka coeIMHEeHa
«TPEYTOJILHUKOM).
a)4 A; 0) 6,92 A; B) 2,83 A; r)2,31 A.

7. Yacrora BpalleHUs] MarHUTHOTO MOJIsi acMHXpOHHOro nasuratens 1250 o6/mun. Yacrora BpaiieHus poropa
1200 06/Mun. OnpenenuTh CKOJIbKEHHE.
a) 40; 0) 0,4; B) 4; r) 0,04.

8. Y cuioBoro ogHodasHoro tpanchopmaropa HOMMHaJIBHOE HampspkeHue Ha Bxoge 4000 B, Ha Beixome 200 B.
Omnpenenuts K03 punmeHT Tpanchopmaiuu.

a) 20; 5) 0,05; B) 5; r) 200.

9. Kakyro poJsb B 3JEKTPOHHBIX CXEMaX BBHITIOIHSCT BapHKar?
a) CONPOTHBIICHHUS; 0) KiIrova; B) HHTyKTUBHOCTH; T') EMKOCTH.

10. Halinure BbIpakeHHE IUIsi MTHOBCHHOTO 3HAYCHHS TOKA B IIETIA C KOHJCHCATOPOM eMKOCThio C=2 MK,
KOTOPBIN MOIKITIOUEH K HCTOUYHUKY TIepeMeHHoro HanpspkeHus 220 B, gactoroit 50 I'm.

IIpenogaBarens ®.1.0.
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Munucrepcerso Tpancnopra Poccuiickoii ®@enepanun
®enepajibHOE ATEHTCTBO JKeJ1e3HOA0POKHOI0 TPAHCIIOPTA
®@enepalibHOE TOCYIAPCTBEHHOE OI0I2KeTHOE 00pa3oBaTe/IbHOE
yupesk/ieHUe BbICIIero o0pa3oBaHus
«IIpuBOKCKHUI rocy1apcTBeHHbIl YHUBEPCUTET IMyTel cO00IeHnsD)

Paccmotpeno: IK3aMeHAIMOHHDII OmJteT Ne 18 YTBepxknato:
Ha 3aCCJaHun L[I/IKJ'IOBOﬁ KOMHCCHHU Mo AUCLUIIIINHC HauanpHuk yqe6Horo oTaciia
o01enpodecCuoHabHBIX U OI1.02. Dy1eKTPOTEXHUKA U JJIEKTPOHUKA ©.1.0.
MaTeMaTHYECKUX JUCIUIUINH JUISL CTIEIIMAJIBHOCTH « » 20 T
ITporokom Ne 23.02.01 Opranusanusi nepeBo3oK U
oT« __ » 20 T yIpaBJeHNE Ha TPAHCTIOPTE (TI0 BUAAM)
IIpencenarens K I'pynns

©.1.0.

B 3amanusix Nel-Ne9 HeoOx011MMO BRIOpATh PaBUIILHBIN OTBET, 3aucaTh OyKBY 0TBeTa; B Nel(-pemuTh 3a1aqy.

1. MomHOCTs ABUTATENS TOCTOSHHOTO Toka 1,65 kKBT. ITome3nast MOITHOCTD, OT/aBaeMas B Harpysky, 1,25 kBT.
Onpenenute KI1/] nBuratens.
a) 0,8; 0) 0,76; B) 0,6; r) 0,83.

2. Tpu pesuctopa: R;=50m, R,=5 Om, R;=10 OmM coenuHeHBI OCIEIOBATEIHHO W BKIIOYEHBI B AJIEKTPHUECKYIO
ceTb. Ecnin Hanpsikenne Ha pesuctope R, paBHo 10B, To HanpskeHNE 2IEKTPUUECKOM CETH PaBHO:
a) 10 B; 0) 20 B; B) 30 B; r) 40 B.

3. [Ipu mocnenoBaTenbHOM COCTUHEHUH PE3UCTOPA, KaTYIIKH WHAYKTUBHOCTH, KOHAEHCATOpA OKa3aJloCh, YTO TOK
coBmajaeT o (asze ¢ HampspkeHueM. YTo MOXKHO CKa3aTh O XapakTepe Harpy3Kku?

a) mpeob1agacT eMKOCTHOE COITPOTHBIICHHUE;

0) npeobnafaeT HHAYKTHBHOE COMPOTUBIICHUE;

B) MpeodiagaeT akTHBHOE CONPOTHUBIICHUE, & HHAYKTUBHOE X eMKOCTHOE COIIPOTHBIICHUS PAaBHBI.

4 Karymka ¢ HHIYKTUBHOCTBIO L TIOJIKITFOUeHa K HCTOYHUKY CHHYCOHMJIAILHOTO HANpshKeHus. Kak U3MEHHTCS TOK
B KaTYIIKe, €CJIM YacTOTa HCTOYHUKA YBEIMUUTCS B 4 paza?
a) yMEHbIIUTCA B 4 paza; 0) yBenuuutcs B 4 pasa;  B) yBeNMUUTCS B 16 pa3;  T') HE H3MECHUTCAL.

5. OmpexaenuTe NepUo CUTHAIA, €CIH YacTOTa CHHyconaanpHoro Toka 200 I'm.
a) 200 c; 0)1c; B) 0,005 c; r) 20 c.

6. Jlunelinblii TOK paBeH - 5 A. PaccuunTaiite (a3HbIll TOK, €l CHMMETPUYHASI HArpy3Ka COSIMHEHA «3BE3I0M.
a)2,89A; 06)8,65A; B) 3,54 A; r) 5 A.

7. B tpexdazHyro ceTh ¢ IMHSHHBIM HanpspkeHneM 220 B BkimtouaroT Tpexda3Hblil ABUTATEh, KaXKaas U3 00MOTOK
KoToporo paccuntana Ha 127 B. Kak criexyet coeAnHUTE OOMOTKH JBUTATENs?

2)«TPEYTOIIEHUKOM; 0) «3Be37I0K»;  B) IBUTATEIh HEJIh3s BKIIOYATH B ATY CETh;

T') MOXKHO TPEYTOJIBHUKOM, MOXHO 3BE3/I0M.

8. DeKTpoHHBIE YCTpOHcTBa, MpeoOpas3ylomue IOCTOSIHHOE HampsDKEHHEe B HalpsDKEHHE IIepeMeHHoe,
Ha3bIBAIOTCS:
a) BBIIPAMUTENAMU; 0) MHBEpTOpamu; B) CTaOMIINTPOHAMH; ) GUIBTpaMH.

9. B MOJIEBBIX TPAH3UCTOPAX IEMEHT, K KOTOPOMY JBHXKYTCS 3apsi/ibl HA3bIBACTCS:
a) CTOK; 0) UCTOK; B) 3aTBOD; T') KaHaJI ¢ BEICOKOH MTPOBOINMOCTHIO.

10. Kakast MOIITHOCTh pacXxoayeTcs B COSAMHUTEILHBIX MTPOBOJIAX, €CIIM HANpsDKEHUE Ha Harpyske 225 B, a Tok B
mer 20 MA? DnekTpudeckas 1ers noakiodeHa kK uctognuky ¢ 9JIC E =250B u BHYTpeHHHM COTPOTHBICHHUEM
= 50 OMm.
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Munucrepcerso Tpancnopra Poccuiickoii ®@enepanun
®enepajibHOE ATEHTCTBO JKeJ1e3HOA0POKHOI0 TPAHCIIOPTA
®@enepalibHOE TOCYIAPCTBEHHOE OI0I2KeTHOE 00pa3oBaTe/IbHOE
yupesk/ieHUe BbICIIero o0pa3oBaHus
«IIpuBOKCKHUI rocy1apcTBeHHbIl YHUBEPCUTET IMyTel cO00IeHnsD)

Paccmotpeno: IK3aMeHAMOHHDII omJieT Ne 19 YTBepxknato:
Ha 3aCCJaHun L[I/IKJ'IOBOﬁ KOMHCCHHU Mo AUCLUIIIINHC HauanpHuk yqe6Horo oTaciia
o01enpodecCuoHabHBIX U OI1.02. Dy1eKTPOTEXHUKA U JJIEKTPOHUKA ©.1.0.
MaTeMaTHYECKUX JUCIUIUINH JUISL CTIEIIMAJIBHOCTH « » 20 T
ITporokom Ne 23.02.01 Opranusanusi nepeBo3oK U
oT« __ » 20 T yIpaBJeHNE Ha TPAHCTIOPTE (TI0 BUAAM)
IIpencenarens K I'pynns

©.1.0.

B 3amanmsax Nel-Ne9 HeoOxoammo BEIOpaTh MpaBUIILHBIN OTBET, 3aucaTh OykBYy oTBeTa; B Nel(-pemuTs 3amady.

1. OnpenenuTh CONPOTHBIICHUE JIaMIIbl HAKaJIMBaHUs, eciy Ha Hel Hanucano 50 Bt u 220 B.
a) 597 Owm; 6) 759 Owm; B) 975 Owm; r) 968 Om.

2. JlBa ucrtounwmka umeroT oamHakoBble DJIC W TOKM, HO pa3HBIC BHYTPCHHHE CcOmNpoTHBiIcHHS. Kakoit w3
HCTOYHUKOB uMeeT MeHbiui KITJ?

a) KI1J] uCTOYHHUKOB paBHEI;

0) UCTOYHHK C MEHBIIIUM BHYTPEHHHUM COMIPOTHUBIICHUEM;

B) UICTOYHUK C OOJIBIIIMM BHYTPEHHHM COTIPOTHUBJICHUCM.

3. Onpenenuth o0IIEe COMPOTUBIICHNE IIETIN TPH TTapaljIeIbHOM COSANHEHHUH 2-X TTOTpeOHTeNe, CONPOTUBICHUE
KoTopbIX 1o 40 Om?
a) 20 Om; 0) 80 Owm; B) 10 Om; r) 4 Om.

4. Ilomnas motpebnsiemas MomHOCTh Harpy3ku S= 180 kBA, a axtuBHast momuocth P= 150 xBT. Onpenennre
K03()pUIIEHT HArPY3KH.
a) cos o= 0,75; 0) cos ¢ =0,38; B) cos ¢ =0,57; 1) cos ¢=0,83.

5. Kak uzmenurcs ciBur (a3 Mexy HampspKeHHEM W TOKOM Ha KaTyIIKe HHAYKTHBHOCTH, eclii 00a e€ mapaMeTpa
(R u X.) oqHOBpemMeHHO yBenmnuatcs B 4 paza?
a) yMeHbIIUTCS B 4 paza; 0) yBenumuuTcs B 4 pa3a; B) YMEHBIIHUTCS B 2 pa3a; T) HE H3MEHHUTCS.

6. CuMmMeTpuyYHas Harpys3ka coeJuHeHa «3Be3foi». JluneliHoe Hampsbkenue paBHo 220 B. Haiinute ¢asnoe
HalpsDKEHHE.
a) 127 B; 0) 220 B; B) 380 B.

7. UacroTa BpamieHHss MarHUTHOTO IO acHHXpOHHOTO nBurarens 900 o6/munH. YactoTta BpameHus poropa850
00/mMuH. OTIpeAeNuTh CKOIBKECHHE.
a) 55; 6) 0,55; B) 5,5; r) 0,056.

8. HM3mepurenbHBIl TpaHCPOpMATOp TOKa WMeeT OoOMOTKM ¢ ymciaoM BUTKOB 20 u 120. Ompepenuth ero
k03 urenT Tpanchopmaum.
a) 60; 0)0,17; B) 140; r) 100.

9. CKOIBKO p-n TEPEXOMI0B Y OHUITOISIPHOTO TpaH3ucTopa?
a) OlluH; 0) ABa; B) TpU; T) 4eThIpE.

10. K tpexdazHoit cetn ¢ nuHEHHBIM HampspkeHHeM 380 B moakimrodeHa cHMMETpHYHAs Harpy3ka, aKTHBHOE

COTIPOTHBJICHHE KOTOPOi B Kaxkao# (aze 220 Om, a naayktuBHoe 120 Om. Haiiaure (pasHpie TOKM M HapsSHKEHUS
MIPH BKJIFOUEHUH Harpy3KH «TPEYTrOJIBHUKOM»?
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Munucrepcerso Tpancnopra Poccuiickoii ®@enepanun
®enepajibHOE ATEHTCTBO JKeJ1e3HOA0POKHOI0 TPAHCIIOPTA
®@enepalibHOE TOCYIAPCTBEHHOE OI0I2KeTHOE 00pa3oBaTe/IbHOE
yupesk/ieHUe BbICIIero o0pa3oBaHus
«IIpuBOKCKHUI rocy1apcTBeHHbIl YHUBEPCUTET IMyTel cO00IeHnsD)

Paccmotpeno: IK3aMeHAMOHHDII onJieT Ne 20 YTBepxknato:
Ha 3aCCJaHun L[I/IKJ'IOBOﬁ KOMHCCHHU Mo AUCLUIIIINHC HauanpHuk yqe6Horo oTaciia
o01enpodecCuoHabHBIX U OI1.02. Dy1eKTPOTEXHUKA U JJIEKTPOHUKA ©.1.0.
MaTeMaTHYECKUX JUCIUIUINH JUISL CTIEIIMAJIBHOCTH « » 20 T
ITporokom Ne 23.02.01 Opranusanusi nepeBo3oK U
oT« __ » 20 T yIpaBJeHNE Ha TPAHCTIOPTE (TI0 BUAAM)
IIpencenarens K I'pynns

©.1.0.

B 3amanmsax Nel-Ne9 HeoOxoamMo BEIOpaTh MpaBUIILHBIN OTBET, 3aucaTh OykBYy oTBeTa; B Nel(-pemnTs 3amady.
1. Kakoe W3 TpUBEIECHHBIX YTBEPKIEHUW HE COOTBETCTBYET MOCIEI0BATEIbHOMY COEIWHEHHMIO BETBEW Mpu
MIOCTOSTHHOM TOKe?

a) TOK BO BCEX AJIEMEHTAaX LM OJNHAKOB;
0) HanpsDKEHME Ha 3aKMMax [EMH paBHO CyMMe HaNpsIKEHWH Ha BCEX €T0 yJacTKax;
B) HaIpsKCHUE Ha BCEX DJIEMCHTAX LCIIHM OAMHAKOBO U PABHO IO BEJIMYMHE BXOAHOMY HAIIPSAXKCHUIO.

2. Onpegenutb TOK Is, moaxoasmuii K y3i1y ey NOCTOSIHHOTO TOKa, €CM TOKU B BeTBsIX: [T =-4 A, L=2A, I
=6ALL=-5A.
a) 17 A; 0)1lA; B)SA; r) -4 A.

3. B snexTpuveckyio Ienb MapaiellbHO BKIIOYEHBI [[BA pe3ucTopa ¢ compotuBieHumeMm 25 Om um 40 Owm.
Hampsoxenne na Bxoae 200 B. Onpenenute TOK B KaXXI0M PE3UCTOPE.
a)8Au0,2A; 0)8AuSA; B)0,125Au02A; 1) 0,125AusA.

4. YKaxxuTe nmapaMmeTp MmepeMeHHOro ToKa, 0T KOTOPOT'O 3aBUCUT HHAYKTHBHOE CONPOTHBIICHNE KATYIIIKH.
a) JeHCTBYIOIIee 3HaUCHUE TOKa;  O) HavasibHas Qas3a TOKa; B) TIEpUO]I IEPEMEHHOTO TOKA;
I') MaKCUMaJIbHOE 3HaUYEHHUE TOKA.

5. llenb MepeMEHHOTO TOKa COICPKUT KaTYIIKy MHIYKTHBHOCTH. Kak u3MeHsiercs mo ¢ase TOK U HanpspkeHHE B
3TOU enu?

a) TOK OTepeXaeT HaNpsHKEHUE Ha Yol 1/2;

0) HampspKeHHE W TOK COBIIAIAIOT 10 (ase;

B) HalpsDKEHUE OIepeKacT TOK Ha yroi /2.

6.KakoBO cOOTHOIIEHHE MeXTy (a3sHBIMM M JTHHEHHBIMH HAMPSHKEHUAMH TPH COEOWHEHWH IOTpeOUTEei
DIIEKTPOIHEPTHU «3BE3IOM.
a)U,=Uy  0)U,=Uy/1,73; B) Up=10,578U,.

7. CuMMeTpUYHas Harpy3Ka COeIMHeHa «TPeyrojdbHUKOM». [Ipn m3mMepeHnu pa3HOro Toka aMIiepMeTp MmoKaszal -
8 A. Uemy Oyner paBeH TOK B JIMHEHHOM MpoBoje?
a) 4,62 A; 0)13,84A; B)S A; 1)11,28A.

8. Kak wu3menurcs dacrora Bpall€Husd MArduTHOro moJisd IMpU YMCHBUICHWU IIap IOJKOCOB ACHMHXPOHHOIO
Tpex(a3Horo JBUraTemns?
a) YBEIIMIUTCS; 0) yMEHBIINTCS, B) OCTAHETCS TIPESIKHEH.

9. K Kakoil cTemeHM HHTETpalMM OTHOCSTCS HWHTErpajbHble MHUKPOCXEMBbI, copaepxkamue 80 JIornyecKux
3JIEMEHTOB?
a) Majioi;  0) cpenHei; B) BBICOKO; T') CBEPXBBICOKOM.

10. Yemy paBHO oOIiee cONMpOTUBICHHWE Iemd W3 12 MOCIEAOBATEIILHO COCIWHEHHBIX DPE3HCTOPOB, €CIIH
COMPOTHUBJICHUE KKI0r0 U3 HUX Ha 20 OM 0oJIbllie MPEIbIIYIIEro, a CONPOTUBIICHUE TIepBOTo pesucropa R;=100

Owm? HaiiTi HanpspkeHre Ha OWHHAAIATOM pe3uctope Ry, ecnu Hanpsixenune mutanus nenu 220 B.
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Munucrepcerso Tpancnopra Poccuiickoii ®@enepanun
®enepajibHOE ATEHTCTBO JKeJ1e3HOA0POKHOI0 TPAHCIIOPTA
®@enepalibHOE TOCYIAPCTBEHHOE OI0I2KeTHOE 00pa3oBaTe/IbHOE
yupesk/ieHUe BbICIIero o0pa3oBaHus
«IIpuBOKCKHUI rocy1apcTBeHHbIl YHUBEPCUTET IMyTel cO00IeHnsD)

Paccmotpeno: IK3aMeHANMOHHBII omJteT Ne 21 YTBepxknato:
Ha 3aCCJaHun L[I/IKJ'IOBOﬁ KOMHCCHHU Mo AUCLUIIIINHC HauanpHuk yqe6Horo oTaciia
o01enpodecCuoHabHBIX U OI1.02. Dy1eKTPOTEXHUKA U JJIEKTPOHUKA ©.1.0.
MaTeMaTHYECKUX JUCIUIUINH JUISL CTIEIIMAJIBHOCTH « » 20 T
ITporokom Ne 23.02.01 Opranusanusi nepeBo3oK U
oT« __ » 20 T yIpaBJeHNE Ha TPAHCTIOPTE (TI0 BUAAM)
IIpencenarens K I'pynns

©.1.0.

B 3amanmsax Nel-Ne9 HeoOxoammo BEIOpaTh MpaBUIILHBIN OTBET, 3aucaTh OykBYy oTBeTa; B Nel(-pemuTs 3amady.

1. ITo xakoMy 3aKOHY MO>KHO ONpEAETHTH CHILY, C KOTOPOW MarHUTHOE IOJIe IeHCTBYeT Ha IPOBOJAHUK C TOKOM?
a) 3akony Oma;  0) 3akoHy Amriepa; B) 3akoHy [xoyns-Jlenua; 1) 3akoHy Kymona.

2. B anmekTpudeckoil cxeme J1Ba pe3UCTHBHBIX JIEMEHTa COCIUHEHEI MOCIIeIOBATEIbHO. UeMy paBHO HaIpsKECHUE
Ha BxoJie pu cuyie Toka 0,2 A, eciiu R, = 150 Om; R, =120 Om?
a) 40 B; 0) 1350 B; B) 10 B; r) 54 B.

3. Kakoii criocob coelMHeHUs] HICTOYHUKOB IMO3BOJISICT YBEJIUYUTh HANPsHKCHUE?
a) ToCNeI0BaTeNIbHOE COSIMHEHIE; 0) MapajuiebHOE COCJAMHEHNE; B) CMEIIAHHOE COCTUHEHUE;
T) HE KaKO# M3 TIEPEUUCIICHHBIX CITOCO00B.

4. CxemMa COCTOWT M3 OJHOTO PE3UCTHBHOTO 3JEMEHTa ¢ compoTuBieHueM R = 220 Om. Hampsbkenue Ha eé
sakuMax u = 110 sin314t. OnpenenuTe Moka3aHUsI aMIIepMeTpa U BOJIETMETPA.

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

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

5. CuMMeTpudHass Harpy3ka COEIWHEHA «TpEeyroidbHUKOM». JlumHeiHoe Hampspkenue paBHo 380 B. Haiigure
(azHoOe HanpsHKEHUE.
a) 127 B; 0) 220 B; B) 380 B.

6. Harpy3ska coequHeHa «3Be3/10i1». B kakoM ciiydae TOK B HYJIEBOM ITPOBOIe paBeH 0?
a) P CHMMETPUYHON Harpys3Ke; 0) Ipy HECUMMETPUYHON Harpys3Ke.

7. Ilpn xakux 3HaYEHUAX KOd(puImerTa TpanchopMaIni 1eaecooopa3Ho IPUMEHITh  aBTOTpaHchopMaTOphI?
a)k>1; 0)k<l; B) k<2; ') HE UMEEeT 3HaUYCHUs.

8.YnpaBnsiemMble BRITPSIMATEIH BBITIOTHSIOTCS Ha 0aze:
a) TMoJI0B;  0) MOJIEBBIX TPAH3UCTOPOB; B) OUITOJIIPHBIX TPAH3HCTOPOB; I') THPUCTOPOB.

9. UTo siBNsieTCA KaTOAOM BaKyyMHOT'O ()OTOJIEMEHTa?
a) HUKEJIMHOBAs IMPOBOJIOKA;

0) TUIeHKa U3 MOJYNPOBOJHUKOBOTO MaTepHaa;

B) TOHKHH CJION IIEJI0YHO3EMEJIEHOI'O METaIA.

10. K TtpexdasHoii cetn ¢ JnHeWHbIM HamnpspbkeHueM 380 B mojxmioyeHa cMMMETpUYHAasi Harpyska, akTHBHOE

COIIPOTHBIICHNE KOTOPOi B Kaxaou daze 260 Om, a emxoctHOoe 130 Om. Haiitu hasHbie TOKHM U HAIPSHKEHUS MIPH
BKJIIOUEHHH Harpy3Ku «3Be3/101»?
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Munucrepcerso Tpancnopra Poccuiickoii ®@enepanun
®enepajibHOE ATEHTCTBO JKeJ1e3HOA0POKHOI0 TPAHCIIOPTA
®@enepalibHOE TOCYIAPCTBEHHOE OI0I2KeTHOE 00pa3oBaTe/IbHOE
yupesk/ieHUe BbICIIero o0pa3oBaHus
«IIpuBOKCKHUI rocy1apcTBeHHbIl YHUBEPCUTET IMyTel cO00IeHnsD)

Paccmotpeno: IK3aMeHAIIMOHHDII OmJieT Ne 22 YTBepxknato:
Ha 3aCCJaHun L[I/IKJ'IOBOﬁ KOMHCCHHU Mo AUCLUIIIINHC HauanpHuk yqe6Horo oTaciia
o01enpodecCuoHabHBIX U OI1.02. Dy1eKTPOTEXHUKA U JJIEKTPOHUKA ©.1.0.
MaTeMaTHYECKUX JUCIUIUINH JUISL CTIEIIMAJIBHOCTH « » 20 T
ITporokom Ne 23.02.01 Opranusanusi nepeBo3oK U
oT« __ » 20 T yIpaBJeHNE Ha TPAHCTIOPTE (TI0 BUAAM)
IIpencenarens K I'pynns

©.1.0.

B 3amanmsax Nel-Ne9 HeoOxoammo BEIOpaTh MpaBUIILHBIN OTBET, 3aucaTh OykBYy oTBeTa; B Nel(-pemuTs 3amady.

1. B snexTpuuecKkyo Lenb MOCIEeI0BAaTEIbHO BKIIOUEHHI JIBa pe3uctopa ¢ compotuBieHueM 10 Om u 50 Owm.
Hanpsoxenne Ha Bxoae 120 B. Onpenenute TOk B IENH.
a)0,5A; 0)2A; B) 14,4 A; r) 4 A.

2. Kakoe 13 npuBEeICHHBIX YTBEPXKICHUN HE COOTBETCTBYET MapajlIeIbHOMY COCIMHEHUIO BETBEH MPU MOCTOSSHHOM
TOKE?

a) TOK B IMOJBOJISINEH IIENTU PaBEH CyMME TOKOB BO BCEX DJIEMEHTaX IICTIH;

0) HampspKEHUE Ha 3aKUMax IIEMH PaBHO CyMME HAINpPsKEHUI Ha BCEX €ro y4acTKax;

B) HaNpsDKEHUE Ha BCEX DJIEMEHTaX IeMH OJMHAKOBO U PABHO I10 BEIMYHHE BXOJHOMY HAIPSDKEHUIO.

3. DnexTpuueckoe conpoTuBieHue yenoBedeckoro teaa 3000 Om. Kakoli TOK MPOXOIUT Yepes HETo, €CIIH YeTTOBEK
HaXOJUTCS MOJ HanpspokeHueM 127B?
a) 19 MA; 0) 42 MA; B) 23,6 MA; r) 50 MA.

4. llenb epeMEHHOTO TOKa COACPIKHUT pe3rcTop. Kak namensiercs mo ¢ase TOK U HapsHKEHUE B ATOMH 1ienu?
a) TOK OIepeXaeT HaNpsHKSHUE Ha Yol 1/2;

0) HanpsDKEHHE W TOK COBIIAIAIOT 110 (ase;

B) HANpPSHKCHUE OTEPEeKaeT TOK Ha yroi /2.

5. Kak u3MeHHUTCS €MKOCTHOE CONPOTHBIICHHE C YBEIMUEHHEM YacTOTHI B 5 pa3?
a) HE UBMEHHTCS;  0) yMEHBIIUTCA B 5 pa3; B) YBEIUUUTCA B 5 pa3; T') yMEHBIIUTCA B 25 pas.

6. CuMMeTpuuHasi Harpy3ka COEIMHEHA «TpeyrojpHUKOM». JIuHeiHoe HampspkeHue paBHo 220 B. Haiigure
(daszHoe HanpspkeHne?
a) 127B; 06)220B; B)380B.

7. YacroTra BpalleHHWss MarHATHOTO TOJIsI acHHXpoHHOTO aBurarens 1300 o6/mMuH. YacToTa BpamieHHs poTopa
1250 06/mMun. OnpenenuTh CKOJIbKEHHUE.
a) 40; 0) 0,38; B) 4; r) 0,038.

8. CKOJIBKO p-n TEPEeX0I0B y TUPUCTOpa?
a) OJIVH; 0) nBa; B) TpH;  T) YeThIpE.

9. 1115 BHIIPSIMIICHUS TIEPEMEHHOTO HAIIPSKEHUS TIPUMEHSIIOT!

a) onrHO(a3HbIE BHIIPAMUTENN; ©0) MHOTO(A3HbIEC BBITPIMHUTEIH;
B) MOCTOBBIE BBHINIPSIMUTEIH; T') BCE MIepeUHCICHHBIE.

10.CunyconanbHO U3MEHSIOUINECS! TOKH MPECTABICHBI CIICAYIOIMMHE BelpaskeHusAMH 1,=0,8sin(314t+30°),
1,=1,6sin(314t+60°). Onpenenure MPU MOMOIIY BEKTOPHOHN AUAarpaMMbl OOIIHI TOK (IEHCTBYIOIIEe 3HAYCHNUE).
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Munucrepcerso Tpancnopra Poccuiickoii ®@enepanun
®enepajibHOE ATEHTCTBO JKeJ1e3HOA0POKHOI0 TPAHCIIOPTA
®@enepalibHOE TOCYIAPCTBEHHOE OI0I2KeTHOE 00pa3oBaTe/IbHOE
yupesk/ieHUe BbICIIero o0pa3oBaHus
«IIpuBOKCKHUI rocy1apcTBeHHbIl YHUBEPCUTET IMyTel cO00IeHnsD)

Paccmotpeno: IK3aMeHAIMOHHDII omJteT Ne 23 YTBepxknato:
Ha 3aCCJaHun L[I/IKJ'IOBOﬁ KOMHCCHHU Mo AUCLUIIIINHC HauanpHuk yqe6Horo oTaciia
o01enpodecCuoHabHBIX U OI1.02. Dy1eKTPOTEXHUKA U JJIEKTPOHUKA ©.1.0.
MaTeMaTHYECKUX JUCIUIUINH JUISL CTIEIIMAJIBHOCTH « » 20 T
ITporokom Ne 23.02.01 Opranusanusi nepeBo3oK U
oT« __ » 20 T yIpaBJeHNE Ha TPAHCTIOPTE (TI0 BUAAM)
IIpencenarens K I'pynns

©.1.0.

B 3amanmsax Nel-Ne9 HeoOxoammo BEIOpaTh MpaBUIILHBIN OTBET, 3aucaTh OykBYy oTBeTa; B Nel(-pemuTs 3amady.

1.Kakoii 13 mpoBOJOB OJAMHAKOBO TUAMETPA U JITTMHBI MEHbIIIE HATPEBACTCS — MEIIHBIN WM CTATBHOMN MPU OJTHOW U
TOI ke cuite Toka? Y aenbHoe conporubienue Meau - 1,7 - 10°0m-M, cramu - 12 - 10°0M-Mm.

a) MeJTHBIN; 0) crampHOI;  B) 00a MPOBOJIa HATPEBAIOTCA OJIMHAKOBO;

T') HU KaKoil U3 MPOBOJOB HE HArPEBaETCsl.

2. B siexTpuuecKyl Lenb NapajjieIbHO BKIIOYEHBI [Ba pe3ucrtopa ¢ comporuBieHueM 20 Om u 50 Owm.
Hanpsoxenne Ha Bxozae 140 B. OnpenennTe TOK Ha HEpa3BETBIEHHOM y4acTKe.
a)4 A; 6)2A; B)9B8A; 1) 20A.

3. OnpenenuTh CONMPOTUBIIEHHE JIaMITbl HAKAJIIMBAHUA , €CJIM Ha Hel HanrcaHo 25 Bt u 220 B
a) 1936 Ow; 6) 0,11 Owm; B) 19,36 Owm; r) 11000m.

4. llens mepeMEHHOTO TOKa COAEPKHUT KoHAeHcaTop. Kak m3mensiercs 1o ¢ase TOK 1 HalpspKeHHE B 3TOH menu?
a) TOK OIlepeKaeT HanpsoKeHHe Ha yroi m/2;

0) HampsDKEHKWE W TOK COBIIAAAIOT 1O (ase;

B) HaIpsDKCHUE OIEpeKaeT TOK Ha yroi m/2.

5. Kak U3MEHUTCSI MHAYKTUBHOE CONMPOTUBJICHHUE C YBEIMUCHUEM YaCTOTHI?
a) He U3MEHHUTCSA;, O) YMEHBIIUTCS; B) YBEIHUUTCS.

6. OOMOTKH Tpex(a3HOro reHepaTopa COSIUHECHBI «TPEYTOIbHUKOMY. CKOJIBKO JIMHEHHBIX TPOBOJOB TOIXOIUT
K reHeparopy?
a)3; 0) 4; B) 2; r) 6.

7. Y cuioBoro oxHodasHoro TpaHchopmaropa HOMUHANBHOE HampsbkeHue Ha Bxone 4000 B, Ha Boixoge 220 B.
Onpenenuts KO3QPULIMEHT TpaHcHopMaLny.
a) 180; 6) 0,055; B)18; r)5,5.

8.YkaxuTe NOJSIPHOCTh HANIPSHKEHYS HA IMUTTEPE U KOJUIEKTOPE TPaH3UCTOpa TUIIA P-N-P.
a) IJIIoC, IUTI0C;  0) MHUHYC, TUTIOC; B) TTIOC, MUHYC; ') MUHYC, MUHYC.

9. K xakoil cremeHM MHTErpanyy OTHOCATCS HHTErpajbHble MHMKpOCXeMbl, cojepxkamue 1200 mormyeckux
3JIEMEHTOB?

a) masioit; ) cpemHeit; B) BBICOKOI; T') CBEpXBBICOKOM.

10. Haiinute BBIpakeHHE AJII MTHOBEHHOTO 3HAYEHUS TOKA B LEMU C KaTYLWIKONW MHAYKTUBHOCTHIO L = 0,6 T'H,
KOTOpas MOAKITIOYeHA K ICTOYHUKY TTepeMeHHoro Hanpspkenns 220 B, wactortoit 100 ',
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Munucrepcerso Tpancnopra Poccuiickoii ®@enepanun
®enepajibHOE ATEHTCTBO JKeJ1e3HOA0POKHOI0 TPAHCIIOPTA
®@enepalibHOE TOCYIAPCTBEHHOE OI0I2KeTHOE 00pa3oBaTe/IbHOE
yupesk/ieHUe BbICIIero o0pa3oBaHus
«IIpuBOKCKHUI rocy1apcTBeHHbIl YHUBEPCUTET IMyTel cO00IeHnsD)

Paccmotpeno: IK3aMeHAIMOHHDII OmJteT Ne 24 YTBepxknato:
Ha 3aCCJaHun L[I/IKJ'IOBOﬁ KOMHCCHHU Mo AUCLUIIIINHC HauanpHuk yqe6Horo oTaciia
o01enpodecCuoHabHBIX U OI1.02. Dy1eKTPOTEXHUKA U JJIEKTPOHUKA ©.1.0.
MaTeMaTHYECKUX JUCIUIUINH JUISL CTIEIIMAJIBHOCTH « » 20 T
ITporokom Ne 23.02.01 Opranusanusi nepeBo3oK U
oT« __ » 20 T yIpaBJeHNE Ha TPAHCTIOPTE (TI0 BUAAM)
IIpencenarens K I'pynns

©.1.0.

B 3amanmsax Nel-Ne9 HeoOxoammo BEIOpaTh MpaBUIILHBIN OTBET, 3aucaTh OykBYy oTBeTa; B Nel(-pemuTs 3amady.

1. Kakoif W3 NpOBOJIOB OJUHAKOBOT'O CEYCHUS W3 OJHOTO U TOrO K& Marepualia, HO pPa3HOW JUIMHBI, CHUIIbHEE
HarpeBaeTcs MPH OJTHOM U TOM K€ TOKe?

a) o0a MpoBOIa HarPEBAIOTCS OJIMHAKOBO;

0) cumpHEe HarpeBaeTcs MPOBO OONIBIIEH JJTUHEI;

B) CHJIbHEE HArPEBAETCS TPOBOJ MEHbBIIICH JTTHHBI.

2. CKOJIBKO IIECTUBOJIBTOBBIX JIAMIIOUEK HEOOXOIUMO B3STh JJIS €IOYHON THPJISHIBI, €CJIA HAIMPSDKEHUE CETH
127B?
a) 37 mr.; 0) 21 mr.; B) 42 mmiT.; r) 11 mT.

3.0npenenuTh 00Iee COMPOTURICHUE IIETH NPU NapaUIeIbHOM COSIUHEHUH 2-X MOTPEOUTENCH, CONPOTUBICHUE
KOTOpBIX 110 250 Om?
a) 12,5 Owm; 0) 250 Om; B) 125 Owm; r) 25 OMm.

4. llens mepeMeHHOTO TOKA COJCPKHUT PE3UCTOp M Karymky. Kak naMensercs mo ¢aze TOK U HANpsHKEHUE B 3TOM
nemu?
a) TOK OIEpeKaeT HApsDKEeHUE; O) HANpsHKCHUE M TOK COBMAIAIOT MO (a3e; B) HAIIPSDKEHHUE OIEPEXkKaeT TOK.

5. B tpexdasnyto ceTh ¢ muHeHHbIM HarnpsbkeHneM 380 B BrimrodaroT TpexdasHbIid IBUTATENb, KaXKIas H3 0OMOTOK
KoToporo paccunrana Ha 220 B. Kak cnemxyeT coemnHUTh OOMOTKY JIBUTATENS?

a) «TPEyTOJIILHUKOMY; 0) «3Be30M»; B) IBUTaTeNb HENb3s BKIIIOYATh B 3Ty CETbh;

T') MO’KHO TPEYTOJIbHUKOM, MOXHO 3B€3101.

6. B cummeTpuaHO# TpexdazHoii mienu TuHeHHbI ToK 7 A. PaccumnTaiite (ha3HBIA TOK, €CIM HArpy3Ka COSIMHEHA
«TPEYTOIBHUKOMY.
a) 12,11 A; 06)4,05A; B)3,8A; 1)4,96A.

7. K uemy npuBOoAHT 0OpBIB BTOPHYHOI LieH TpaHcopmaTopa Toka?
a) K KOPOTKOMY 3aMbIKaHHUIO; 0) K peKUMY XOJIOCTOTO X0/a;
B) K NOBBIIICHUIO HAMIPSDKEHUS; T') K IOJIOMKE TpaHc(hopMaTopa.

8. Kak Ha3bIBalOT CpeIHUH CIIOM y OUTOJSPHBIX TPAH3UCTOPOB?
a) ctok; 0) mcrok;  B) 0aza;  T) KOJIIEKTOP.

9. Onektpoabl GOTOpEe3UCTOpa BHITIOTHEHBI U3:
a) Menu; 0) mnatuHBl; B) JKene3a;  T) cepedpa.

10. Kakast MOIIIHOCTH pacxoayeTcs B COeMHUTENBHBIX MTPOBO/IAX, €CIIM HaNpsokeHHe Ha Harpyske 220 B, a Tox B
nenu 50 MA? DnekTpudeckas Lemnb nojakaodeHa K ucTouHuky ¢ 9JC E = 240 B u BHyTpeHHUM CONPOTUBIEHUEM
= 80 OM.
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