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1. IMacmopT KOMILJIEKTAa KOHTPOJIbHO-OLICHOYHBIX CPEICTB

B pesynbrate ocBoeHus yueOHoM aucuuruiuabl OI1.02 Onexkmpomexuuxa u
anekmponuka OOydarolMiicss JA0KeH oOnaxarte mnpenycmorpeHHsiMu @DOI'OC  mo
cnenuanbHocTH 23.02.01 Opeanusayus nepego3ok u ynpaeienue Ha mparcnopme (no
suoam) (bazoeas noocomoseka) CICAYIOIIMMHU 3HAHUSIMH, YMEHUSIMHU, KOTOpPbHIC
dbopMupyroT npodeccruoHaIbHbIE KOMIIETEHITUHU, U OOITUMHI KOMIIETCHIIUSMHU:

VY1 - npon3BOAUTE pacyeT napamMeTpPOB IEKTPUUECKHUX LIETIEH;

VY2 - cobuparh IEKTPUIECKUE CXEMBI U TPOBEPSTH X PadOTY;

Y3 - 4urarth W COCTABJATH MNPOCTEUIINE CXEMbI C  HCIOJIB30BAHHEM
MOJTYTPOBOTHUKOBBIX TPUOOPOB;

V4 - onpenensaTh TUII MUKPOCXEMBI IO MAPKHUPOBKE;

31 - MeTonbl mpeoOpa3zoBaHUs JIEKTPUUECKON SHEPIUH;

32 - CymHOCTh (PU3UYECKMX MPOLECCOB, MPOUCXOMALIUX B DJIEKTPUUECKUX U
MAarHUTHBIX LEIX, MOPSAIOK pacuera ux apaMeTpos;

33 - npeoOpa3oBaHKUE NEPEMEHHOTO TOKA B TOCTOSIHHBIM;

34 - ycuneHue U TeHepUpPOBaHUE SJIEKTPUYECKUX CUTHAJIOB.

OK 01. Bpibupate cnocoObl pemeHus 3agad npodhecCHOHATBHOM esSTENbHOCTH
MPUMEHUTENBHO K Pa3JINYHBIM KOHTEKCTaM.

OK 02. Hcrons30BaTh COBPEMEHHBIE CPEACTBA MONUCKA, AaHAIN3Aa U UHTEPIPETALIUU
uHbpopManui ¥ WHPOPMAIMOHHBIE  TEXHOJOTHMU I BBIMOJHEHHWS 33134
npodecCHoHATBEHON NeSTEIbHOCTH.

[IK 2.2. Opranu3oBbIBaTh JBMKEHHE TPAHCIOpPTa, OOecreynBaTh 0€30MacCHOCTh
IBWKEHUS Ha TPAHCIOPTE U pemarh MNpodecCHOHANbHbIE 3aayd  IOCPEACTBOM
IIPUMEHEHUSI HOPMATUBHO-IIPABOBBIX TOKYMEHTOB.

dopMoit aTTecTanuu MO y4eOHOW MWCIUIUINHE SIBISETCS IK3ameH (OYHAS W 3a04Has
dbopmbl 00yUeHUS).

2. Pe3yJbTaThl OCBOCHUSA Y4eOHOM IMCHUILIMHBI, OJIeKALINE IPOBEPKe

2.1. B pesynapTaTe arrecranmmu 10 YYEOHOH JHUCHIMUIUIMHE OCYIIECTBISICTCS
KOMIUIEKCHAsI MpPOBEpKa CIEAYIOIIMX YMEHHM M 3HAaHWW, a Takke JUHaAMHUKa
dbopmupoBaHus 00IIKX, TPO(HECCHOHATHLHBIX KOMITETCHIIUNA:

Pe3yabTaThl 00yyeHus IIOKA3ATEH OIEHKH Py IHTATOB ®dopma KOHTPOJISA 1
(Y, 3, OK/IIK) OLleHUBaHMSI
yMeTh:
Y1 - [pou3BOOUTH pacyeT | yMEHHE MPUMEHATh alrOpPUTMbI pacueTa | JKCIepTHOe HaOIoIeHue
napameTpoB ANIEKTPUYECKUX | TAPaMETPOB  DIEKTPUYECKUX  Lerned | u OIICHKA Ha
neneu IIOCTOSIHHOTO ~ TOKa,  ofHo(asHoro | jabopaTopHbIX paboTax u
OK 01, OK 02, IIEPEMEHHOIO  TOKa, Tpexa3Horo | MPaKTHUYCCKUX 3aHATHUSX.
[IK 2.2 IIEPEMEHHOIO TOKa IIPA BBIIOJIHEHUM | TeKymuid KOHTPOJb: B
J1a00paTOpHBIX padOT U PELICHUH 3a]1a4 ¢dbopMe ycTHOTO orpoca 1o
Y2 - cobupaTh INEKTpUYECKHUE | BIAJCHHE 3HAHUSAMH OO0 YCIOBHBIX | TEMaM, BBITIOJTHEHUS
CXEMBbI U MIPOBEPATh UX pabOTy | OOO3HAYEHUSIX,  NPUMEHSEMBIX  HAa | KOHTPOJBHBIX pabor,
OK 01, OK 02, DIICKTPHYECKUX ~ CXeMaX, T[paBWiIaxX | OTBETOB Ha KOHTPOJIBHBIC
I1K 2.2 BKJIFOUEHUS] B JJICKTPUYECKUE CXEMbl | BOIIPOCHI, BBITTOJTHEHMUS
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ANIEKTPOU3ZMEPHUTENBHBIX npuOOpOB; | HMHIUBUIYATHHBIX
yMEHHE cobupathb 1o cXeMme | 3aJaHuil.
ANEKTPUUYECKUE IIeTTH IIpomesicymounas
¥3 - uurtath W coOWparh | BIAZACHHE 3HAHUSAMU OO0 YCIOBHBIX | ammeCcmayus: 3K3aMeH
npocTeiiime CXEMBbI c | 0003HaYCHUSIX MOTYTPOBOJHUKOBBIX
HCII0JIb30BAHUEM npuOOpPOB Ha DJIEKTPHUYECKHX CXEMax,
MOJIYTIPOBOTHUKOBBIX NpaBWIax BKJIIOUEHHUS B DJIEKTPUYECKHE
npubOpoB CXEMBI TIOTYIIPOBOJHUKOBBIX PHOOPOB;
OK 01, OK 02, YMEHUE cobupartb 10 cxeMme
K 2.2 ANEKTPUUECKUE e c
HCIIOJIb30BaHUEM
[OJIYTIPOBOJIHUKOBBIX TPHUOOPOB
Y4 - omnpeaensTe  TUIN | BIaJeHHE 3HAHUSAMH 00  YCIIOBHBIX
MHUKPOCXEM 10 MapKUPOBKE 0003HAYCHUSX, TMPHUMEHSEMBIX  IpU
OK 01, OK 02, MapKUpOBKE  MHKpPOCXEM;  YMEHHE
[IK 2.2 ONpeleJsiTh 10  MapKUPOBKE  TUIL
KopIyca, KOHCTPYKTHBHO-
TEXHOJIOTUYECKYIO ~ TPYIIly, CEpHIo,
(bYHKIMOHAIBEHON Ha3Ha4YeHHe
MHUKpPOCXEM
3HATh:

31 - meroasl mpeoOpa3zoBaHUS

BJIAICHUC 3HAHUAMU O Ppa3JIMIHbIX

ANEKTPUUYECKOMN SHEPTUU MeTo1ax npeoOpa3oBaHus
OK 01, OK 02, AIIEKTPUYECKON IHEPTUU
IIK 2.2
32 - cymHOCTh (DM3MYECKUX | BIAJCHHE 3HAHUAMHU O CYUIHOCTHU
MPOLIECCOB B JJIEKTPUUECKUX U | (PUINYECKUX MIPOLIECCOB,
MarHUTHBIX [EMAX, TMOPSJOK | MPOUCXOMAIUX B  DIICKTPUICCKUX
pacuera ux napameTpon HEeNsAX MOCTOSHHOTO W TMEPEeMEHHOTO
OK 01, OK 02, TOKAa, MarHUTHBIX LIEMSAX; AITOPUTMAX
K 2.2 pacueta TapaMeTpOB  AJICKTPUUYECKUX
IETIei TOCTOSTHHOTO TOKA, OJTHO(Aa3HOTO
MEPEeMEHHOTO  TOKa,  TpexdasHoro
TIEPEMEHHOTO TOKA M MArHUTHBIX IIETICH
33 - npeoOpa3oBaHue | BIaJCHUE 3HAHUSIMH O CTPYKTYpPHOMH
[IEPEMEHHOT0 TOKa B | cXeme BBITIPSIMUTEJICH,
MTOCTOSIHHBIN OJIHOTIOTYTIEPHOTHOM,

OK 01, OK 02, JBYXIOJYIIEPUOJHOM M MOCTOBOWU
K 2.2 CXEMax BBINPSIMIICHUSA TMEPEMEHHOIO
TOKa
34 - yCUJICHUE U | BIaJICHUE 3HAHUSIMU 00 OCHOBHBIX

SKCIIEPTHOE HAONI0/ICHUE
u OIICHKA Ha
nabopaTopHBIX paboTax u
MPAKTUYECKHUX 3aHATHUSX.
Texkymuil KOHTpOJIb: B
¢dbopMe ycTHOrO orpoca 1o
TeMam, BBITIOJTHCHHUSI
KOHTPOJIbHBIX pabor,
OTBETOB Ha KOHTPOJIbHBIC
BOIIPOCHI, BBITIOJTHEHUS
WHIMBUIYyaIbHBIX
3aJaHUH.
Ilpomexcymounas
ammecmayus: 3K3aMeH

TEHEPUPOBAHUE AIIEKTPUUECKUX | XapaKTEpUCTUKAX YCUIIUTENEH,

CUTHAJIOB Oo0paTHOM CBA3M B  yCWJINTEISX,

OK 01, OK 02, OCOOCHHOCTSAX  CXEM  BKIIFOUCHHUS

[IK 2.2 TPAaH3UCTOPOB B YCHJIUTEJIBHBIX
Kackajax, MHOTI'OKACKaIHbIX
YCHWIINTENSAX; OCOOCHHOCTH PabOTHI
TeHEepaTopOB NEKTPUUECKUX
CHTHAJIOB

3. OueHka ocBOCHUS Y4eOHOM IUCUMILIMHBI:
3.1. ®opMbI 1 METOAbI KOHTPOJISI.




[IpenMeToM OLIEHKM CyKaT yMEHHUsi W 3HaHudA, npeaycmorpeHHeie @I'OC mno
mucrutuinHe OI1.02 Dnexmpomexuuxa u 31eKmpoHuKa, HalpaBJICHHBIC Ha HOPMUPOBAHHE
001muX 1 MpoheCCUOHATIBHBIX KOMITETEHITU.



KoHTpoJib 1 o1leHKa 0CBOEeHMsI Y4eOHOH JUCUMILIMHBI 110 TeMaM (pa3aesiam)

OnemeHT Y /[ @opMBbI U METOIBI KOHTPOJISI
Texkymmi KOHTPOJIb PyGexHbIl KOHTPOJIb [IpomexyTouHas arrecranus
Dopmbl [IpoBepsiemble Dopmbl [IpoBepsiemble dopma [IpoBepsiemble
KOHTPOJIA OK,IIK, VY, 3 KOHTPOJISI OK,IIK, VY, 3 KOHTPOJIA OK,IIK, VY, 3
Pa3nen 1. DJjeKTPOTEXHUKA 3 (ounas u Vi, V2, V3, V4,
Tema 1.1. Daexrpuueckoe | YO Vi, 31, 32, 3004HAA 31, 32, 33, 34,
noJie CP Nel OK 01, OK 02 Gopmol OK 01, OK 02,
Tema 1.2. Duaexkrpuueckmue | T Vi, V2, 31, 32, 00yyeHUs) 1IK 2.2
e MOCTOSTHHOI'0 TOKA JIP Nel OK 01, OK 02
113 Nel
CP Ne?2
Tema 1.3.| YO Vi, 31, 32,
DJIeKTPOMATHETU3M CP Ne3 OK 01, OK 02
Tema 1.4. Duaexrpuueckmue | T Vi, V2, 31, 32,
ey MePeMEeHHOr0 TOKa JIP Ne2, No3 OK 01, OK 02,
113 No2 1IK 2.2
CP Ne4
Tema 1.5. Tpexdasubie uenu | 7 Vi1, V2, 31, 32, KP Nel Vi, 31, 32
JIP No4 OK 01, OK 02, OK 01, OK 02,
CP N5 1IK 2.2 1IK 2.2
Tema 1.6. Tpanchopmartopst | T Vi, V2, 31, 32,
CP Ne6 OK 01, OK 02,
1IK 2.2
Tema 1.7. Daexkrpuueckue | YO Vi, V2, 31, 32,
U3MepeHus JIP Ne5 OK 01, OK 02,
CP Ne7 1IK 2.2
Tema 1.8. Duaexkrpuueckme | YO Vi, 31, 32,
MAaIllIUHBbI IepeMeHHoro Toka | CP N8 OK 01, OK 02,

1IK 2.2




Tema 1.9. Duaexkrpuueckme | VO Vi, V2, 31, 32,
MAaIIUHBI MOCTOSIHHOTO TOKa | CP N9 OK 01, OK 02,
1IK 2.2
Tema 1.10. OcHoBbl | YO Vi, 31, 32,
3JIEKTPONPHUBOAA CP Nel0 OK 01, OK 02,
1IK 2.2
Tema 1.11. Ilepepaua wu | VO Vi, 31, 32,
pacupeaesieHue CP Nell OK 01, OK 02,
JIEKTPUYECKON SJHePruu IIK 2.2
Paznen 2. DJeKTPOHUKA
Tema 2.1. T Vi, V2, V3, 31,
IHoaynpoBoaHUKOBbIE JIP Ne6, Ne7 32, 33, 34,
npuodopsI CP MNel?2 OK 01, OK 02,
1IK 2.2
Tema 2.2. Boimpamurean u | 7T Vi, V2, V3, 31,
CTA0MJIU3ATOPBI JIP No§8 32, 33,
CP Nel3 OK 01, OK 02,
1IK 2.2
Tema 2.3. Juaekrponssbie | T Vi, V2, V3, 31,
YCHJIMTEIH JIP Ne9 32, 34,
CP Nel4 OK 01, OK 02,
1IK 2.2
Tema 2.4. Daexkrponnbie | T Vi, V2, V3, 31,
reHepaTopsbl CP MNel5 32, 34,
OK 01, OK 02,
1IK 2.2
Tema 2.5. HWaTerpanbubie | T Vi, V4,
CXeMbl MHKPOJJIEKTPOHUKU JIP Nel0 OK 01, OK 02,
CP Nel6 1IK 2.2




3.2 Konupukarop OeHOYHBIX CPEACTB

OYHKIIMOHAIBHBIN TPU3HAK OLIEHOYHOTO
cpencTBa
(TUI KOHTPOJILHOTO 3a1aHMsI)

Kon onenounoro cpeacrtsa

YO YO
JlaboparopHas pa6ora Ne n JIP Nen
IIpakTrueckoe 3ansitue Non I13 Non
TectupoBaHue T
KontposnbHas pabora Ne n KP Nen
3ananHus 715l CaMOCTOATEILHON pabOThI CP

DK3aMeEH




4. 3aganus 1Ji9 OeHKH OCBOCHHUS TUCIHUILIUHEI

TEKYIIUH KOHTPOJIb

Bomnpocsl 1151 yCTHOro onpoca
no teme 1.1. JnexkTpuyeckoe moJe

Chopmynupyiite 3akoH Kynona, 3anumure GopMyiy, MOSICHUTE BXOISIINUE B
bopMyITy BETUINHBI.

2. JlaiiTe ompeneneHne IEKTPUIECKOTO TOJIS.

3. JlaiiTe omnpeneneHne HANPSKEHHOCTH AICKTPUYECKOTO II0JsA, HA30BUTE
equHUIBl u3MepeHus. OOBsICHWUTE, KaK MOXHO OIPEISTUTh HaIpPaBICHHE BEKTOpa
HaMpsHKEHHOCTH.

4. 3anumute GOpMyITy HANPSHKEHHOCTH TOJS TOUEYHOTO 3apsija.

5. [aitTe onpeneneHne NOTeHIKMANa, HA30BUTE €UHULIBI U3MEPEHHUS.

6. 3anumure QOpMyJTy  HaNpsOKCHUS, HA30BUTE€  E€IUHUIIBI  H3MEpPEHHS.
OO0bsicHUTE, IOYEMY Ha MTPAKTUKE UCTIONB3YIOT HAMPSKEHUE, a HE TOTCHIIHA.

7. [Haiite omnpeneneHUe >IEKTPOEMKOCTH, HA30BUTE E€IUHULBI H3MEPEHHUS.
OO0bsicHUTE, KaK CBS3aHbI AJIEKTPOEMKOCTh TEJ U BEJIMYMHA 3apsijia, KOTOPBIM Teixa MOTYT
HaKOIIUTb.

8. OObsicHUTEe, YTO MpeNCcTaBisieT coOoi KoHaeHcaTop. JlJisi 4ero MmpUMEHSIOT
KOHAeHcaTopbl? HazoBUTE BBl KOHAECHCATOPOB.

9. 3anummute GOpPMYITy E€MKOCTH IUIOCKOTO KOHJAeHcaTopa. Kak u3MeHHuTCS
€MKOCTb, €CJIU PACCTOSIHUE MEXY TUIaCTUHAMU YMEHBIIUTh B 2 pa3a, MIoalb MIACTUH
YBEJIIMYUTH B 3 pasa’?

10. 3anumuTe GopmyITy SHEPTHH 3apsHKEHHOTO KOHIAEHCATOpA.

11. Ha3oBuTe 3aKOHBI MOCIEA0BATEIBLHOTO COCAMHEHUS KOHAEHCATOPOB.

12. HazoBuTe 3aKOHBI MapaJLIEIbHOTO COEIMHEHUS KOHJIEHCATOPOB.

no teme 1.3. DJIeKTPOMATrHeTU3M

JlaliTe onpeiesIeHhe MarHUTHOTO I10JIs, HA30BUTE €r0 CBOMCTBA.

2. Cdopmynupyiite npaBuio OypaBuMKa, IPaBUIIO IPABOU PYKH.

3. 3anumuTe 3aKOH AMIiepa, OSICHUTE BXOsIIMe BenrnunHbl. ChopMmyaupyiTe
MPABUJIO JICBOM PYKH.

4. JlaiiTe onpeaeneHne MarHuTHOW UHAYKIINHU, HA30BUTE €AUHULIBI U3MEPEHUS.
3anumure GOpMyTy MATHUTHOTO MOTOKA, HA30BUTE €IMHUIIBI U3MEPEHUSI.
[laiiTe ornpeneneHne OTHOCUTEIbHON MAarHUTHOM MPOHUIIAEMOCTH.

JaiiTe onpenesieHne GeppOMArHUTHBIX MAaT€PUAIOB, IPUBEIUTE PUMEPHI.
Onumure nponeccsl HaMarHUYMBaHUs, IEpeMarHuuuBaHus (eppOMarHeTUKOB.

9. llpuBenure kinaccu@ukanuo GeppoMarHUTHBIX MaTEPUaJIOB.

10. 3anumute GopMyiTy HapsSKEHHOCTh MArHUTHOT'O IOJISI, HA30BUTE €IMHUIIBI
U3MEPEHUS.

11. JlaliTe onpeaeneHne MarHuTOABWKYIIEH CUIIBI.

12. ChopmynupyiiTe 3aKOH MOJHOTO TOKA, MOSACHUTE BXOASIINE B POpMYITy
BEJINYMHBI.

13. JlaiiTe onpeneneHue sIBICHUS JIEKTPOMArHUTHOW UHTYKIIHH.

P
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14. Chopmynupyiite npaBuio Jlenna, aroput™ NpuMEHEHUs TOTO MpaBUIa.

15. ChpopmynupyiiTe 3aKOH 3JI€KTPOMArHUTHOW UHAYKIUU.

16. O6bsacHHTE, B UeM 3aKITIOYACTCS SBJICHUE CAMOWHIYKIIUH, B3aUMHOM
WHYKIHH.

17. daiiTe onpeneneHne MHAYKTUBHOCTH, HA30BUTE €IMHUIIBI U3MEPEHUS.

no teme 1.7. JineKkTpudecKkue U3MepeHust

1. Onumwure ycTpoWCTBO, IPUHIUI ACHCTBUS NPUOOPOB MAarHUTOIIEKTPUUECKO,
AIIEKTPOMArHUTHOM, DSIEKTPOJAMHAMHYECKOW, (EeppOAMHAMHYECKON, WHAYKIIMOHHON
cucteM. HazoBUTe 1OCTOMHCTBA U HEAOCTATKU MPUOOPOB.

2. 3anummure GOpMyJabl  aOCOMIOTHOW, OTHOCHUTEIBRHOW W MPUBEACHHOMN
OTHOCHUTEIBHOM TMOTPENTHOCTEH H3MEpHUTeNbHOro mnpubopa. lloscHure BXoAsmKME B
(bopMyIIBl BETUIHHBI.

3. JlaiiTe ompeneneHne Kjaacca TOUHOCTH H3MEPHUTEIBHOTO MPUOopa.

4. Pacckaxure, Kak U3MEPSIOT TOK, HANPSIKEHUE, DJIEKTPUYECKYI0 MOLIHOCTh U
HHEPTruUIo (Kakue NpruOOpsl UCIONb3YIOT, KaK MOJKIIOYAIOT B LIETIh).

5. OO®pscHUTE, YTO TAKOE LIYHT, JUIsl YE€TrO0 MPUMEHSETCS, KaK MOJKII0YaeTCcs K
U3MEpUTEIbHOMY NPUOOpPY. 3anuimure GopMyily AJid pacyeTa CONPOTUBIICHUS LIIYHTA.

6. OObsacHUTE, UTO Takoe JO0OABOYHOE CONPOTHUBJICHHUE, JUISI YErO NMPUMEHSETCS,
KaK MOAKJIIOYACTCS K H3MepUTeIbHOMY mpuOopy. 3anummure (opmyiay i pacuera
7100aBOYHOT'O COMPOTHUBIICHHUS.

no teme 1.8. DulekTpuyeckre MAIIMHbI IEPEMEHHOI0 TOKA

Jaiite onpenenenue acuHXpoHHoro apurarens (A/l).
Ha3oBure npenMyniecTsa aCHHXPOHHBIX JBUTATEIEH.
Onumute yctpoiictBo cratopa A/l
Onumure yCTpOUCTBO KOPOTKO3aMKHYTOr0 potopa A/l.
Onumute ycTpoiicTBo dazHoro poropa A/l.
OOBbscHUTE IPUHIUIT ACHCTBUS TpeX(Pa3HOTO aCUHXPOHHOTO JABUTATEIIS.
7. 3anumute GopMyJly YaCTOTHI BpallleHUsI MATHUTHOT'O MOJISl CTaTopa, NOSICHUTE
BXOJd111E B ((OPMYITy BEIHUHHBI.
8. JlaiiTe onpeneneHue U 3anuiInTe GOPMYITY CKOJIBKEHUS, TOSCHUTE BXOAIINE
B (hopmMyIy BETHUUHEI.
9. Yto Ha3bIBAETCS MEXaHUYECKOW XapaKTEPUCTUKON A J]?
10. HazoBute paboune xapakrepuctuku A/l.
11. HazoBute cmoco6s! mycka AJl.
12. HazoBuTe criocoObl peryanpoBaHus 4acTOThl BpamieHus A/l

A il

no teme 1.9. JekTpruyecKkue MAIIUHbI MOCTOSTHHOI0 TOKA

1. Maiite onpenenenue reneparopa nocrosstuaoro toka (I'TIT).

2. JlaitTe onpeaenenue apurarens noctossHaoro Toka (JIIT).

3. Onuimure ycTporcTBO cTaTopa MamuH noctossHHoro Toka (MIIT).
4. Omnumwure yctpoiictBo saxopst MIIT.

5. Onumwure yCTpOoNCTBO MIETOYHO-KOJUIEKTOpHOTO y31a MIIT.
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6. OOBsiCHUTE MPUHIIUT JACHCTBUS T€HEPATOPa MMOCTOSTHHOTO TOKA.

7. UYrto Ha3pIBaeTcs BHEMIHEN xapakTtepuctukon ['TIT?

8. 3apucyiite cxembl MIIT ¢ He3aBHCHUMBIM, TapaAJLICIBHBIM, MMOCIEA0BATEIbHBIM
Y CMEIIIaHHBIM BO30Y>K/ICHUEM.

9. OObBsicHUTE MPUHIIUT ACHCTBUS ABUTATENS TOCTOSIHHOTO TOKA.

10. Yto Ha3bIBaeTCsI MEXaHUYECKOUN Xapaktepuctukoit AI11T?

11. HazoBute pabounmu xapakrepuctukamu JAI1T.

12. HazoBuTe criocoOsl mycka u peryiupoBanue 4yacToTsl Bpamenus AI1T.

13. HazoBute nocrounncrBamu u Hegocrtatku IIT.

14. HazoBute obsnacts npumenenust JAI1T.

1o teme 1.10. OcCHOBBI 3JIEKTPONPUBOAA

1. JlaWiTe onpeneneHue 3JI€KTPONPUBOIA.

2. Kakas  Temmepatypa mpu  paboTe  SIEKTPOJABHUTATENSI  HA3bIBACTCS
ycTaHoBuBIIEHca? OT Kakoro napaMeTrpa oHa 3aBUCUT?

3. HazoBuTe OCHOBHBIE pPEKUMBI pabOTHl 23JeKTpoaBurarencii. IlpuBemure
MIPUMEPBI JICKTPOABUTATEINICH, paOOTAIOIMNUX B ATUX PEKUMAX.

4. HazoBuTe OCHOBHOU KpHUTEpHUi BBIOOpPA MOIIHOCTH JICKTPOIBUTATEI.

5. Kakoit Marepman, TpUMEHSEMBIM B  JJICKTPOJBHUTATENAX, Hauboliee
YyBCTBUTEJICH K TEMIIEpaType Harpena?

6. HazoBuTe mnociencTBusM, K KOTOPBIM MNPUBEAET HUCIOJB30BAHUE JABUTATEISA
MOBBIIICHHON MOIITHOCTH, 3aHMKECHHOM MOIITHOCTH.

7. TlosicHWTe, KaK BBIOMPAIOT MOIIHOCTH JBUTATEIS TIPH TPOIOJDKHTEIHHOM,
KPaTKOBPEMEHHOM, ITOBTOPHO-KPATKOBPEMEHHOM PEXKHME PaOOTHI.

no teme 1.11. Ilepenaya u pacnpenesieHue 3J1eKTPUYECKON IHEPrUn

1. JlaliTe onpeneneHue dMEKTPUIECKUX CETEH.

2. HazoBure kiaccuukamuio DIEKTPUYECKUX CETe 1Mo poay  TOKa,
HOMHHAJIbHOMY HANPSIKEHHUIO, KOHCTPYKTUBHOMY HCIOJIHEHHUIO.

3. Ilpu kakoM HampsIKEHUH BBITOJHO MEPEAABaTh 3IEKTpo3HEPTHI0? [louemy?

4. HazoBuTe mpeuMyllecTBA ¢ HEAOCTATKM IMEpeladyd  AJIECKTPOIHEPTUU
MMOCTOSTHHBIM TOKOM.

5. Pacckaxwure o Bo3aymHou JIOII.

6. Onumure ycTporuCcTBO Kabes.

7. HaueptuTe NOpUHUMOHATIBHYIO CXeMy  dJekTpocHaOxeHus. llosicHute
BJIEMEHTHI CXEMBI.

8. Ilepeuncnute crmocoObl 5KOHOMUU AIEKTPOIHEPTHH.

9. llosicHWTE HAa3HAYEHUE U YCTPOWCTBO 3AIIUTHOTO 3a3EMIICHUS.

KonTtpomupyemsie komnereniuu: OK 01, OK 02, IIK 2.2

12



Kpurepun oneHKH yCTHBIX OTBETOB 00Y4alOIIAXCH:

«5» 0aJ110B BBICTABJISACTCHA 00y4aI0IIEeMYCSl, eCJIM:

1) oOywarommiicsi TMOJHO W3JIaraeT Martepuai, JaeT MPaBWIbHOE OMPEICICHHE
OCHOBHBIX ITOHSTHIA;

2) oOHapyXuBaeT NMOHMMaHUWE MaTepuajga, MOXKET O0OCHOBAaTh CBOM CYXKJICHHS,
MPUMEHUTh 3HAHUS Ha MPAKTUKE, MPUBECTU HEOOXOJUMBIC MPUMEPHI HE TOJBKO U3
y4eOHHKa, HO U CAMOCTOSITEIIbHO COCTABJICHHBIE;

3) uznaraeT Marepual IMOCIEAOBATENbHO W TMPABHIBHO C TOYKH 3PEHUS HOPM
JUTEPATYPHOTO SI3bIKA;

4) oTBE4aET CaMOCTOATEIBHO, €3 HABOSIINUX BOMPOCOB MPENO1aBaTeIsl.

«4» Oana BbICTABJIAETCA 00y4awINEeMYCsl, €cJM OOydYalollMiics JaeT OTBET,
YIAOBJIETBOPAIONIUN TEM K€ TpeOOBaHUSIM, UYTO U JJIS OLIEHKH «5», HO Jomyckaer 1-2
OmMOKHM, KOTOPBIE CaM € HCIpaBiIsgeT, W 1—2 HemodeTra B IOCICAOBATCIIBHOCTH U
S3BIKOBOM O(POPMIICHHH M3JIaraeMoro.

«3» 6as1a BbICTaBJIsIeTC 00y4aloLeMycsi, ecJil 00yJarouuiicss 0OHapyKUBaeT
3HAaHWE U MIOHUMAHHE OCHOBHBIX MOJIOKEHUM TaHHON TEMBI, HO:

1) u3naraer mMaTepuan HEMOJHO U JIOMyCKAaeT HETOYHOCTH B OINPECICHUH MTOHATUN
i GOpPMYITUPOBKE MPABUIL;

2) HE YMEEeT JO0CTaTOYHO IIIyOOKO M JTIOKa3aTeIbHO OOOCHOBATH CBOU CYXICHUS U
MIPUBECTU CBOU MPUMEPHI;

3) u3naraer marepuall HEMOoCJIEJOBATEIbHO U JOMYCKAeT OIIMOKU B SI3bIKOBOM
0hOpMIICHUHU U3JIaraeMoro.

«2» DaJu1a BbICTaBJIsIeTCs 00y4aloleMycsi, ecJil O00yJaronuiicss 0OHapyKUBaeT
HE3HaHWe OOJbIIed YacTH COOTBETCTBYIOIIETO BOIPOCA, JOMYCKaeT OIMUOKH B
(GOpPMYITHUPOBKE OMPEACICHUA W TIPaBUJI, HCKKAIOIMIMNE WX CMBICI, OCCHOPSIOYHO U
HEYBEPEHHO H3JIaraeT MaTepuall; OTMEUAIOTCS TaKU€ HEJOCTATKU B MOATOTOBKE, KOTOPbHIC
SBJISIIOTCSL  CEPbE3HBIM TMPEMATCTBUEM K YCHEIIHOMY OBJQJCHUIO TOCIECAYIOIUM
MaTepHUaIOM.
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TecToBbBIE 3a1aHUSA
mo pasaeay 1. DJIeKTpoTeXHUKA

MeToauyeckue peKOMeHIalUM K TeCTy

Tect cocraBnen B 10 BapuaHTax, CONEPKMUT 7 3aJaHUM; BKIIOYACT 3aJaHUs,
HAIIpaBJICHHBIE HA IIPOBEPKY TEOPETUUECKUX 3HAHUN U IPAKTUYECKUX YMEHUM.

Bpems Ha MOArOTOBKY U BBINIOJIHEHUE TECTA: 45 MUHYT.

[Ipu mpoBeaeHNN TeCTa NPOBEPSIIOTCS CIECAYIOIINE YMEHUS U 3HAHUSA:

YMeHMS

- IPOU3BOAUTE PAaCUYET NAaPaAMETPOB IEKTPUUECKUX LIETIEH;

3HAHUSA

- METObI TPe0Opa30BaHUs SIEKTPUUECKON SHEPTUH;

- CYIIHOCTh (PUBNYECKUX MPOIIECCOB, MPOUCXOASIINX B DEKTPUUESCKUX U MATHUTHBIX
LETISIX;

- IOPSAZIOK pacyera ux napaMeTpoB.

KonTtponmupyemsbie komnerenuuu: OK 01, OK 02, 1IK 2.2

OTtBeTbI
Bapuanr 3ananus

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

Bapmuanr 1

1.Kakoi U3 mpoBOJIOB OJIMHAKOBOTO JWAMETPA U JJIMHBI CHJIbHEE HATPEBACTCS — MEIHBIN
WJIY CTAJIbHOM ITPU OJTHOU U TOM e ChJjie TOKa? Y IeJIbHOE CONTPOTUBJIEHNE MENIH -

1,7 - 1030M-M, cramu - 12 - 1080Mm M.

a) MenHbIit

0) CranpHOI

B) O0a npoBojia HarpeBarOTCsl OJAMHAKOBO

2. CKOJIbKO MIECTUBOJIbTHBIX JIAMIIOUYEK HEOOXOAUMO B3SITh JUIsl €JI0YHOM TUPIISHIIbI, €CIH
HanpsbkeHue cetu 127B7?

a)37mr. 0)21 mr. B)40 mrT.

14




3. OnpenenuTs CONMPOTUBICHUE JIAMIIBI HAKAJIMBAaHUS , €ClM Ha Hel HanucaHo 60 Bt u
220 B

a)484 Om 06)486Om B)684Om 1)8150Mm.

4. CxeMa COCTOUT W3 OJTHOTO PE3UCTUBHOTrO AJIEMEHTA ¢ conpoTuBieHneM R=110 Om.
Hamnpsixkenue Ha e€ 3axumax u= 220 - sin 314t. Onpenenure MokazaHusi aMIepMeTpa U
BOJILTMETPA.

a) [=1A, U=220B

06) [=14A,U=156B

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

r) I=1A, U=156B

5. llems mepeMeHHOTO TOKAa COACPIKUT JaMITy HakanuBaHus. Kak n3mensercs mo ¢asze Tox
Y HAPSKEHUE B ATOU 1ienu?

a) Tok omepekaeT HaNpspDKEHNUE Ha yTouT /2

0) Hanpsbkenue u TOK coBIaaaroT 1o (asze

B) Hanpspkenue omnepekaeT TOK Ha yroi m/2.

6. CuMMeTpHUYHAas Harpy3ka coeIMHEHa «3Be310i». JIuneliHoe Hanpspkenue paBHo 380B.
Haitnure daznoe HanpspkeHue?

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

7. N3meputenbHblii TpaHcpopMaTop TOKa MMeeT 0OMOTKH ¢ yuciaoMm BUTKOB 20 u 100.
Onpenenuts ero kKodGPuiueHT Tpanchopmanuu.

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

Bapuanr 2
1. B kakux ciayyasix OpUXOAUTHCS MPUMEHSTh NapajuieIbHOE COEIMHEHHE KOHIEHCAaTOPOB?
a) [l momydenwust O0NbIINX EMKOCTEN
0) [ns ymydineHus 3anaca MpoYHOCTH W30S KOHIEHCATopa
B) g momy4yeHust Majaoi EMKOCTH.
2. IIBa pesuctopa: Ri=4 OM, Ry=6 OM coeauHEHBI NOCIEAO0BATEIBHO U BKJIIOUYCHBI B
ANEKTPUYECKYIO ceTh. Ecnu HanpsbxkeHue Ha pesuctope Rz paBHo 12 B, To HanpspkeHue
AIEKTPUYECKON CETH PABHO:
a)20B 0)24B B)36B.
3. Onpenenuts TOK Is, mOAXOAAMUI K Y31y LENH MOCTOSSHHOTO TOKA, €CJIU TOKU B BETBSX:
I =-3A, L=2A,13=4A, 14=-4A.
a)12A  06) 1A B)6A 1)-7A
4. Ilonnas noTpediseMas MOIIHOCTh Harpy3ku S = 240 kBA, a akTuBHas MOIHOCTHh P=
=150 kBT. Onpenenure ko3 PHUIMEHT HATPY3KH.
a) cos=0,625 6)cosp =1,6 B)cos ¢=10% r1)cos ¢=0,9
5. B xakux ciyyasx TOK B HyJIEBOM NPoBoJe paBeH 07
a) [Ipu cuMMeTpuUHON Harpy3Kke
0) [Ipy HECUMMETPUIHON Harpy3Ke.
6. CummeTpuyHasi Harpys3ka CO€IWHEHa «TpeyrolpHUKOM». [Ipum m3aMepeHuu ¢azHOTO
TOKa amrepMeTp rnokasai - 5 A. Uemy Oyzer paBeH TOK B IMHEWHOM NpoBojie?
a)5A 06)705A B)865 A r29A
7. Y cunoBoro ogHodazHoro TpanchopmaTopa HOMUHAILHOE HampsibkeHue Ha Bxozae 3000
B, Ha Beixoze 500 B. Onpenenuts ko3duieHT Tpanchopmanuu.
a)60 0)0,16 B)6 r) 600

Bapuanr 3
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1. Kak u3mMeHuTCA HanpsiKEHWE HA BXOJHBIX 32KMMaXx 3JIEKTPUUYECKON LENH TOCTOSIHHOTO
TOKa C aKTHUBHBIM 3JIEMEHTOM, €CJIM MapaJUIeIbHO UCXOAHOMY 3JIEMEHTY BKJIIOYHUTH €LIE
OJIVH DJIEMEHT?

a) He usmenurcs 0) YMeHbIIUTCA ~ B) YBEIUYUTCS

r) s oTBeTa HENOCTATOYHO JIAHHBIX

2. Ilo kakOoMy 3aKOHYy MOXHO  ONpPEACIUTh KOJUYECTBO TEIUIOTHI, BBIAEISEMOE
IIPOBOJTHUKOM C TOKOM?

a) 3akony Oma 0) 3axkony Ammnepa B) 3akony J[xoyns-Jlenna r) 3akony Kymnona.

3. B »iekTpuueckoil CeTH IMOCTOSHHOTO TOKa HANpsHKEHWE Ha 3aKMMaX MCTOYHHKA
anekTposHeprun 52 B. Hampsbkenue Ha 3axumax notpeourtens 50 B. Onpenenutsb
MOTEPIO HANPSKEHUS HA 3a)KMMaxX B IMPOIEHTAaX.

a)l% 0)2% B)3% r)4 %

4. llenb mEepeMEHHOTO TOKa COAEPXKHUT KoHIeHcaTop. Kak m3mensercs mo (aze TOK u
HaIpsKEHUE B ATOM 1ienu?

a) Tok omepekaeT HaNmpspDKEHNUE Ha yToJT /2

0) Hanpsbkenue u Tok coBnaaaroT no dase

B) HampsikeHue onepexaeT TOK Ha yrod m/2.

5. Kak u3MeHUTCS MHIYKTUBHOE COMPOTUBIICHUE C YBEIUYEHUEM YACTOTHI?

a) He usmenurcs ©6) YMEHbIIUTCS B) YBEJIMUUTCA.

6. Jluneinblii Tok paBeH - 5,8 A. Paccuumraiite ¢a3HbIi TOK, €CIM CHUMMETpUYHAs
Harpy3ka COEIMHEHA «3BE310M».

a)8,12A ©6)I0A B)S58A 1)335A

7. O6MoTKH Tpex(a3HOTo TeHepaTopa COSAMHEHBI «TPEYTOILHIUKOMY. CKOJIBKO TUHEHHBIX
MPOBOJIOB TOJXOAUT K reHEpaTopy?

a)3 0)4 B2 1)6

Bapuanr 4
1. Kakoli u3 nmpoBOJAOB OJJMHAKOBOM JIMHBI U3 OJHOTO U TOTO K€ MaTepuaia, HO pa3HOro
IMaMeTpa, CUIIbHEE HAIPEBAETCS MTPU OJHOM M TOM K€ TOKE?
a) O0a nmpoBoJia HArPEBAIOTCS OJIMHAKOBO
0) CuiibHEe HarpeBaeTcs MPOBO/I C OOJIBIINM IUAMETPOM
B) CuiibHEE HarpeBaeTcsi MPOBOJ] C MEHBIITNUM TUAMETPOM
2. Ompenenuth oOIEe COMPOTHBICHHE LEMU TPHU MapaliIeTbHOM COEJUHEHUU 2-X
MOTpeOuTENCH, COMPOTUBIICHHE KOTOPHIX 10 50 OM?
a)1000m 6)500Mm B)250M T1)2,50M
3. DnekTpuyeckoe conpoTuiieHue yenoBeueckoro tena 3000 Om. Kakoit Tok mpoxoaut
4yepes HEro, €CJM YEJI0BEK HaXOAUTCs o HarnpsbkeHuem 220 B?
a) l19MA  6)73MA B)20MA r) 50 MA.
4. Ilpu mocnenoBaTebHOM COEAUHEHUM PE3UCTOPA, KATYIIKU HWHAYKTUBHOCTH,
KOHJICHCAaTOpa O0Ka3ajloCh, YTO TOK OTCTAET OT HANpPSIKEHUS Ha HEKOTOpbIA yroia. Yrto
MOYHO CKa3aTh O XapaKkTepe Harpy3Kku?
a) [Ipeo6iiaaeT eMKOCTHOE CONPOTHUBIICHHUE
0) [IpeobnagaeT HHAYKTUBHOE COMTPOTUBIICHUE
B) IIpeoOnamaer akTUBHOE COMIPOTUBIICHHE, & UHIYKTUBHOE M €MKOCTHOE PaBHBI.
5. CuMMeTpHUYHAs Harpy3Ka COeIMHEHA «TPEYTOJbHUKOMY. JINHENHOE HANPS/)KEHUE PAaBHO
220B. Haiinure dha3Hoe HanpspkeHue?

a) 127B  6)220B ) 380B.
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6. B Tpexdasnyto cetb ¢ nuHelHbIM HamnpsokeHuem 380 B BiimowaroT TpexdasHbii
JBUTATENb, KaXKaas U3 00MOTOK KOToporo paccunTana Ha 220 B. Kak cienyer coenmHUTH
OOMOTKH JIBHUTATEIIA?

a) TpeyronbHUKOM

0) 3Be3 ot

B) JIBUTaTeNb HENb3s BKIIOYATh B ATy CETh

r) MOXHO TPEyroJbHUKOM, MOKHO 3BE37I0M.

7. Cuna Toka B nepBUYHOM 00MOTKe TpaHchopmaTopa - 0,5A, BO BTOpUYHON OOMOTKE -
0,25A. Onpenenuts ero kodhdUIeHT Tpanchopmaiuu.

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

Bapuanr S
1. Kakoii criocob coeiMHEeHNs NCTOYHUKOB TIO3BOJISIET YBEITUYHUTD HaIpsDKeHHE?
a) IlocnegoBarenbHOE COEIMHEHHE
0) [TapamrensHOE COeTUHEHNE
B) CMelaHHoe COeIMHEHHE.
2. 1o mpoBOJIOYHOW CIUPAIIU, COIPOTHUBIIEHHE KOTOPOM B HarpetoM coctosiHuu 50 Ow,
TeyeT TOK 2A. Kakoe KOJIMYeCTBO TEIUIOTHI BBIJIEIUT 3Ta CIIAPaNb 32 5 MUHYT?
a) 25 xlx 6) 60 kI>x  B) 7,5 k.
3. DnekTpuueckoe conpotubiieHre yenoBedeckoro teaa 5000 Om. Kakoil TOK mMpoxoauT
Yepe3 HEro, €CJIM YEJIOBEK HaXOAUTCs Mo HanpsbkeHueM 220 B?
a)44A 0)0,044A B)0,02A r) 0,2A
4. CxeMa COCTOUT W3 OJHOrO0 PE3UCTHBHOIO 3JIEMEHTA C compoTtuBieHueM  R=50 Owm.
Hanpsoxenue Ha e€ 3axumax u= 220 sin 628t. Onpenenure NoKa3aHHsl aMmIiepMeTpa U
BOJIbTMETA.
a)l =44 A, U=220B
6)[=44A, U=156B
B) [=3,12 A, U=220B
r)[=3,12 A, U=156 B.
5. llenp MEpeMEHHOIO TOKA COAEPKHUT KaTyIIKy HWHIYKTUBHOCTH. Kak m3MeHsercs mo
(aze TOK M HalNpsHKEHUE B 3TOW Lenu?
a) Tox onepexaer HaNps>KEHUE Ha yrou /2
0) Hanpsbkenue u Tok coBnaaaroT no dase
B) Hanpsbkenue onepekaeT TOK Ha yroi m/2.
6. KakoBo cooTHOlIeHHE MEXIy (a3HbIMA W JHUHEHHBIMH HANPSKEHUAMH TpU
COEIMHEHHUH MOTPeOUTENEN JIEKTPOIHEPTUN KTPEYTOTBHUKOM.
a)Un=Up ©6)Un= 1,73-Ud B)Up= 0,707 Un.
7 . K yemy npuBOIUT OOpHIB BTOPUYHOM IeTH TpaHcPopmaTopa Toka?
a) K xopoTkoMy 3aMBbIKaHHIO
6) K pexxumy xomocToro xoja
B) K MoBbIIeHNIO HATPSIKEHUS
r) K monomxke tpanchopmaropa

Bapuanr 6
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1. B aneKkTpruyecKyro Lenb Mapauie]bHO BKIFOUEHBI 1Ba PE3UCTOPA C CONIPOTUBICHUEM

20 Om u 100 Om. Hanpsxkenue Ha Bxoge 220 B. Omnpenenure TOK Ha HEPA3BETBICHHOM
Y4acTKe.

a) 13,2 A 0) 0,075A B)7,2A r) L8A

2. B KaKkux ciaydasx OpUXOAUTHCS IPUMEHATh NapAJJIEIbHOE COEAMHEHUE KOHAEHCATOPOB?
a) Jlns momydenust 60NbIIMX eMKOCTEH

0) s ymydiieHus 3anaca NpoYHOCTH U30JISILIMKA KOHJEHCAaTopa

B) JlJig moyyeHus: Mano EMKOCTH.

3. MomHoCTh ABUTATENs IOCTOSHHOTO ToKa 1,7 kBT. Ilone3Has MOIHOCTB, OT/1aBaeMasi B
Harpysky, 1,5 kBt. Onpenenure KII/[ nBuraremns.

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

4. Kak u3MeHuTcs cIBUT (pa3 MeK1y HANpPsHKEHUEM M TOKOM Ha KaTyIIKE UHAYKTUBHOCTH,
ecnu 06a e€ mapamerpa (R u X1) oIHOBpEMEHHO yBeJIU4YaTcs B TpU pasa?

a) YMEHBIIIUTCS B J]Ba pasza 0) YBenuuuTcs B J1Ba pasza

B) He usmenurcs r) YMEHBIIUTCS B YETHIPE pasa.

5. Kongencatop emkocThio C MOJKIIOYEH K MCTOYHUKY CHUHYCOMJANBHOrO ToKa. Kak
MU3MEHUTCS TOK B KOHAECHCATOPE, €CIM YacTOTYy CHHYCOMJAIbHOIO TOKA YMEHBIIHUTH B 2
paza.

a) YMeHbpIIMTCA B 2 pasa

0) YBenuuutcs B 2 paza

B) OcTaHeTcs HEM3MEHHOM

r) Tok B KOHJIEHCATOpE HE 3aBUCUT OT YAaCTOThl CUHYCOUJAIbHOTO TOKA.

6. B cummMeTrpuuHoil TpexdaszHoii enu TMHeWHbIN ToK 3 A. Paccuntars (pa3Hblii TOK, €Cliu
Harpy3Kka CO€JIMHEHA «TPEYTrOJbHUKOM).

a)42A 0)1,73A B)S519A 1)25A

7. Kaxoit pexum paboTel TpaHchoOpMaTopa TIO3BOJISET ONPEICTUTh KOAPHUIIHCHT
TpaHchopmaru?

a) Pexxum Harpysku 0) PexxuMm xomocToro xona
B) PexuM KOpOTKOTro 3aMbIKaHUS r) Hu oxaun U3 nepeurcieHHbIX.
Bapuaur 7

1. DnexkTpuueckoe conpoTuiieHue yeaoBeueckoro tena 3000 OMm. Kakoit ToOk mpoxoauT
Yepe3 HEro, €CJIM YEJIOBEK HAXOAUTCS Mo HanpsbkeHueM 127 B?

a) I9MA  0) 126 MA  B) 24 MA r) 42 MA.

2. B onexrpuyeckyro 1enb MOCIEAOBATENbHO BKIIOYEHBI JIBA pE3UCTOpa C
conporuieHueM 10 Om u 120 Om. Hanpsbxenne Ha Bxone 220 B. Onpenenure TOK B
LETIH.

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

3. Kak u3MeHUTCS MHIYKTHUBHOE CONPOTHUBIICHUE C YBEIUYEHUEM YaCTOTHI?

a) He m3menutcs 6) YMEHbIIUTCS B) YBEIMUNTCA.

4. Konpencarop emMkocTbi0 C MOAKIIOYEH K MCTOYHHMKY CHHYCOMAAIBHOrO TOKa. Kak
U3MEHUTCS TOK B KOHACHCATOPE, €CIM YacTOTYy CHHYCOMJAIbHOIO TOKAa YMEHBIIHUTH B 4
paza.

a) YMeHsIuTcs B 4 paza

0) YBenuuutcs B 4 paza

B) OcTaHeTcs HEM3MEHHOM

r) Tok B KOHJIEHCATOpE HE 3aBUCUT OT YAaCTOThl CHHYCOUJIAIbHOT'O TOKA.
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5. AMImuTyna cunycouaanbHoro Hampsbkenust 380 B, navanbHas daza = - 45°, yacrora 50
['u. 3anummTe ypaBHEHHE MTHOBEHHOTO 3HAYEHUS 3TOT0 HAIPSHKECHMUSL.

a) u=380 - cos( - 45°)

6) u=380 - sin (50t - 45°)

B) u=380 - sin (314t - 45°)

r) u=380 - cos (314t + 50°)

6. CummeTpuyHasi Harpys3ka CO€IMHEHa «TpeyrojpHuUKOM». [lpum m3MepeHuu ¢azHoro
TOKa amrepMeTp rnokasain -7 A. Uemy OyzaeT paBeH TOK B IMHEHHOM IpoBoie?

a)7A 06)12,11 A B)I98 A T1)4A

7. Jlamnibl HaKaJIMBaHUS C HOMUHAIIBHBIM HanpsbkeHueM 220 B BkiroyaroT B TpexdasHyro
ceThb ¢ HanpspkeHueM 220 B. Onpenenuts cxemy COeTMHEHUS JIaMIL.

a) TpexmpoBoaHOM 3Be310i  0) UeThpexmpoBOAHOM 3Be3/10i1  B) TpeyroabHUKOM

Bapuant 8
l. Kakoe W3 NpUBENECHHBIX YTBEPKICHUM HE COOTBETCTBYET IMOCIEAOBATEIBHOMY
COEIMHEHUIO 3JIEMEHTOB MTPU OCTOSIHHOM TOKE?
a) Tok BO Bcex ayieMeHTax 1eNu OJMHAKOB.
0) Hanpsbkenue Ha 3a)KMMax I1eMU paBHO CyMME HaIpsiKEHUI Ha BCEX €r0 Y4acTKOB.
B) HanpspkeHue Ha Bcex dJeMEHTax IeNd OJAMHAKOBO U PABHO IO BEJIMYHUHE BXOJIHOMY
HaIpsKEHUIO.
2. MouHoCTb IBUTaTels MOCTOsTHHOTrO Toka 1,75 kBT. [lone3nas MOIIHOCTh, OTJaBacMast
B Harpy3ky, 1,5 kBt. Onpenenure KIIJ{ nBuraremns.
a) 0,8 6)0,75 8)0,7 r) 0,85
3. JIBa wucrouHmka wuMeT oauHakoBble OJIC W TOKM, HO pa3HbIE BHYTPEHHUE
conportuBieHus. Kakoi n3 uctounnkoB umeet 6ompiuid KIT/1?
a) KII/] “"CTOYHUKOB paBHBI.
0) cTOYHMK ¢ MEHBIITUM BHYTPEHHHUM COIPOTHBIICHHEM.
B) McTOUHMK C OOJBIIUM BHYTPEHHUM COTIPOTUBIICHUEM.
4. HanpsoxkeHrue Ha 3aXKUMax LEMU C PE3UCTHUBHBIM 3JIEMEHTOM H3MEHSETCS MO 3aKOHY:
u=220 sin (314t+50°). Onpenenute 3aKOH U3MEHEHMS TOKA B 11enH, eciiu R=20 Om.
a)i=11sin314t 0)1=11 sin (314t + 50°)
B) 1= 7,9 sin (314t +50°)  r)1=7,9 sin 314t
5. Jlunelnsblil TOK paBeH -5,2 A. PaccuuTaiite (ha3Hblif TOK, €CIIM CHMMETPUYHAsI Harpy3Ka
COCIIMHEHA «3BE3I0MN.
a)52A 06)9A B)3A 1)25A
6. B Tpexdasnyro cerb ¢ nuHEHHBIM HampspkeHHeMm 380 B BxirowaroT TpexdasHbIi
JBUTATENb, KaXKaas U3 00MOTOK KOToporo paccuntada Ha 220 B. Kak cienyer coeTMHUTH
OOMOTKH IBHUTATEIIS?
a) TpeyronpauKOM 0) 3BE3/M0H
B) /IBuraresnb Helb3sl BKIIOYATh B 3Ty CETh
r) MOXHO TpEyroJbHUKOM, MOKHO 3BE3/0M.
7. Tpanchopmatop wumeer oOMoTku ¢ yuciaom BUTKOB 200 u 450. Omnpenenurb ero
Kod(puiueHT TpanchopManuu.
a) 2,25 0) 0,44 B) 650 r) 250
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Bapuanr 9
1. Tlo kakoMy 3aKOHYy MOXHO  OINPEIEIUTh KOJMYECTBO TEIIOTHI, BBIACIIAEMOE
ITPOBOAHUKOM C TOKOM?
a) 3akony Oma  0) 3akoHy Ammepa B) 3akony J[xoyns-Jlenma 1) 3akony Kysona.
2. OmnpenenuTh oOIIee COMPOTUBJICHUE IIEMU MPU MMApPaUICTbHOM COCIMHEHUH 2-X
noTpeduTesei, conpoTuBieHne KoTopsix mo 200 Om?
a)2000m 6)500m B)1000M 1)400 Om
3. MouHoCTh ABUTaTENS MOCTOSIHHOTO ToKa 2 KBT. Ilone3Hass MolHOCTh, OTAaBaeMas B
Harpy3ky, 1,75 kBt. Onpenenure KIIJ nBurarens.
a) 0,8 6)0,75 8)0,7 r) 0,875
4. Karymka ¢ HMHAYKTHBHOCTBIO L NOAKIIOYEHA K KMCTOYHUKY CHHYCOUIAIBHOTO
HanpspbkeHusi. Kak M3BMEHUTCS TOK B KaTyIIKe, €CJIM YacTOTa UCTOUYHHUKA YBEJIUYUTCS B 5
paza?
a) YMeHbIuTCs B 5 pa3
0) YBenmunuutcs B 5 pas
B) YMeHbIuTCS B 25 pa3
r) He usmenurcs
5. O6MOTKH Tpex(a3zHOTo TreHepaTopa COSAMHEHBI «TPEYroIbHUKOMY. CKOJIBKO TMHEHHBIX
IIPOBOJIOB MOJXOJIUT K TeHeparopy?
a)3 0)4 B)2 r1)6.
6. CuMMeTpu4Hasl Harpy3Kka COeIMHEHA «TPEYroJIbHUKOMY. JIMHEHOE HANpsHKeHUE PaBHO
220B. Haitnure daznoe HanpsixeHue?
A)127B 0) 220 B B) 380 B.
7. JIuHeiHbli TOK paBeH - 7 A. PaccuuTaiite Qa3HbIil TOK, €CIIM CUMMETPUYHAs HArpy3Ka

COCAMHCHA «TPCYTOJIbHUKOM)).
a)12,11A 6)98A B)4A 1DS5A

Bapuant 10
1. B ayekTprUYeCcKyr0 LEMNb MapajjIedbHO BKIIIOYEHBI JIBA PE3UCTOPA C COMPOTHUBICHUEM
100 Om u 10 Om. Hanpsixenne Ha Bxoge 220 B. Omnpenenurte TOk Ha HEPA3BETBICHHOM
y4acTKe.
a)0,5A 0)24A B)0.04A 1) 2A
2. Kak u3MeHHUTCS HANPSIKEHUE Ha BXOJHBIX 3KMMaX 3JIEKTPUUYECKOW LIEMH MOCTOSIHHOTO
TOKa C aKTHUBHBIM 3JIEMEHTOM, €CJIM NapaJUIeIbHO UCXOAHOMY 3JIEMEHTY BKJIIOYHUTH €LIE
OJIVH DJIEMEHT?
a) He m3menutcs 6) YMEHbIIUTCS  B) YBEIUUUTCS
r) [Ins oTBeTa HEIOCTATOYHO TAHHBIX
3. B anekTpuyeckoil cXxeme JBa PEe3UCTUBHBIX 3JIEMEHTA COEIUHEHBI MOCJIEI0BATEIbHO.
Uemy paBHO HampshkeHHE Ha Bxoje npu cuiie Toka 0,4 A, eciiu Ry = 10 Om; Ro = 90 Om?
a)3,6B 6)0,004B B)4B r) 40B
4. VYkaxWuTe mapaMerp IEPEMEHHOIO0 TOKa, OT KOTOPOro 3aBUCUT HHAYKTHBHOE
CONPOTHUBJICHUE KATYIIKH.
a) [leiicTByroliee 3HaYeHHE TOKA
0) HauanpHas daza Toka
B) [lepuon nmepemeHHOTO TOKa
r) MakcumanbHOE 3Ha4€HHE TOKA.
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5. B Tpexdaznyro cetb ¢ nuHedHbIM HamnpsokeHuem 380 B BkimouaroT TpexdasHbd
JBUTATENb, KaXKaas U3 00MOTOK KOToporo paccuntada Ha 220 B. Kak cienyer coeTMHUTH
OOMOTKH JIBHUTATEIIA?
a) TpeyronbHukoM  0) 3Be3/0it
B) JIBUTaTeNb HENb3s BKIIOYATh B ATy CETh
r) MOXHO TPEyroJIbHUKOM, MOKHO 3B€3/101

[. OOmoTkM Tpex(da3zHOro reHepaTopa COEAMHEHBI «3Be370i». CKOJIbKO JHMHEHHBIX
MPOBOAOB MOJXOAUT K reHepaTtopy?
a)3 0)4 B)2 1)6.
7. Cuna Toka B mepBUYHON 00MOTKe TpaHnchopmaropa - 0,25A, BO BTOpUIHONH OOMOTKE -
0,5A. Onpenenuts ero kodddurueHT Tpanchopmaium.
a)2 0) 0,125 B)0,5 r) 1,25

Kpurtepum onenku:

3a KaxAbli TPaBUJIbHBIN OTBET, HAUKUCIIeTcs 1 Oai.

«5» - mpaBuIbHO BhITIOHEHO 91 — 100% 3ananuii (7 6anmoB);
«4» - mpaBUIBHO BhITIOHEHO 71 — 90% 3amanuii (6 6ay1oB);
«3» - mpaBUIBHO BBITIOHEHO 51 — 70% 3amanuii (4-5 0aioB);
«2» - IpaBUJILHO BBITIOTHEHO MeHee 51% 3amanuii (0-3 6amios).
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10 pa3aeay 2. JJIeKTPOHUKA

MeToanueckne PEKOMEHIAIUNA K TECTY

Tectr cocraBien B 2 BapuaHTax, coaepkur 12 3amanuil. Bapuantsl paboThl
PABHOLICHHBI.
Bpewms Ha mOAroTOBKY U BBINOJIHEHUE TeCTa: 30 MUHYT.

KonTpompyemsie komnereniuu: OK 01, OK 02, I[IK 2.2

OT1BeTHI
3ananus 12,34, 5|6 7|89 10 11 12
Bapuant Nel a|r | B|O|O6O|B|O|T|O r 0 r
Bapuant Ne2 B|O6|B|O|a|B|O|T]|O r B r
Bapuant Nel

1. CkonbKO p-n mEpPEXOoA0B COACPHKHUT MOTYITPOBOTHUKOBBIN TUOA?

a) Onuna

0) /IBa

B) Tpu

r) Yetsipe

2. Kakyto poJib B 3JIEKTPOHHBIX CX€MaX BBITIOJIHAET BapUKam?
a) ConpoTuBIECHUS
0) Kimroua
B) UHyKTUBHOCTH
r) EMkoctu
3. YKaXuTe MOSIPHOCTh HAMIPSHKEHUS HAa IMUTTEPE U KOJUIEKTOPE TPAH3UCTOpA THTIA P-N-
p.
a) Ilmroc, maroc
0) Munyc, Tiroc
B) [imroc, Mmunyc
r) Munyc, MUHycC
4. Kak Ha3bIBalOT UEHTPAIbHYIO 00JIACTh B MOJIEBOM TPaH3UCTOpE?
a) Ctok
0) Kanan
B) Uctok
r) Pyueit
5. B moneBbIX TpaH3UCTOPAX IJIEMEHT, OT KOTOPOTO JABMXKYTCS 3apsJibl, HA3bIBACTCHL. . .
a) Ctox
0) Uctox
B) 3aTBOp
r) Kanan ¢ BbICOKO# MPOBOAMMOCTHIO
6. CKOJIBKO p-n MIEPEXOA0B COAEPKUT TUPUCTOP?
a) Onuna
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0) [Ba

B) Tpu

r) Yetsipe

7. DneKTpoasl HOTOPE3UCTOPA BHITIOTHEHHI U3 ...

a) Menu

0) [InaTunsl

B) XKeneza

r) Cepebpa

8. Jlsis BBITIpSIMIICHUSI IEPEMEHHOTO HANPSKEHUS IPUMEHSIOT. . .

a) OgHoda3HbIe BEITPAMUTEIN

0) MHoroda3zHbie BHIIPSIMUTETU

B) MOCTOBBIC BBITIPSIMUTENH

r) Bce nepeuncnennsie

9. 3 kakux 371€MEHTOB MOKHO COCTAaBUTh CTJIa’KUBAIOIIUe PUIbTPHI?

a) 13 pe3ucropos

0) U3 xonaeHcaTopoB

B) M3 KaTyIIek HHAYKTUBHOCTH

r) U3 Bcex BhIlIENIepEYHCIICHHBIX TPUOOPOB

10. Kakum 00pazoM 3J1eMEeHThI MHTErPaIbHONM MUKPOCXEMBI COSTUHSIIOT MEXITy COO0M?
a) HambuieHueM 30710ThIX WU QIFIOMUHUEBBIX JIOPOKEK YEPE3 OKHA B MACKe
0) [Taiikoii 1a3epHBIM JIy4OM

B) Tepmokommpeccuen

r) Bcemu nepeuncneHHbIMEU criocobamMu

I'1. K kakoii CTEIeHN UHTETPALIMN OTHOCATCS HHTETPAIBHBIE MUKPOCXEMBI, COJICPKAILINE
500 noru4eckux 3JI€eMEHTOB?

a) K manoit

0) K cpenneit

B) K BbICOKOM

r) K cBepxBbicOKOI

12. Kakue HanpaBiieHHs] XapaKTePHBI JIJIs1 COBEPIIIEHCTBOBAHMS DJIEMEHTHOMN 0a3bl
ANEKTPOHUKU ?

a) IloBblllieHNE HAIEKHOCTH

0) CHmxeHue moTpedIeHUsI MOITHOCTH

B) MuHuatopuzaius

r) Bce nepeuncnennsie

Bapuant Ne2
1. Kakne nuoapl MpUMEHSIOT JIsI BBITPSAMIIEHUS IEPEMEHHOTO TOKa?
a) I1lmockocTHbIE
0) Toucunsie
B) Te u npyrue
r) Hukakue
2. CKOJBKO p-n TMEPEXOJI0B Yy MOTYIPOBOJHUKOBOTO TpaH3UCTOpa?
a) Ogun
0) [Ba
B) Tpu
r) Yernbipe
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3. Kak Ha3bIBatOT CpeTHUM CII0M y OUIOISPHBIX TPAH3UCTOPOB?

a) Ctok

0) Uctok

B) baza

r) Kosnexrop

4. YKaxuTe MOJSIPHOCTD HANPSIKEHUS Ha YMUTTEPE U KOJJIEKTOPE TPAaH3UCTOpa THUIIA N-P-
n.

a) Ilmoc, mtoc

6) Munyc, mitoc

B) [Tntoc, munyc

r) Munyc, MUHyc

5. B noneBbIX TpaH3UCTOPAX IJIEMEHT, K KOTOPOMY JABUXKYTCS 3apsijibl, HA3bIBACTCA. . .
a) Ctok

0) Uctok

B) 3aTBOp

r) Kanai ¢ BbICOKOI MPOBOJUMOCTBIO

6. Uto sBiIeTCA KaTOA0M BaKyyMHOI0 (hoTO3/1€MeHTa?

a) HukenuHoBast mpoBoJIOKa

0) [1nenka U3 MOMYyNMPOBOJHUKOBOTO MaTepHraia

B) TOHKUH CJIOM IIEIOYHO3EMETBLHOTO METaLIa

7. Kakumu cBOOOIHBIMU HOCUTEIISIMH 3apsA10B 00YCIIOBJIEH TOK B (hoTOpE3UcTOpEe?
a) JIpipkamu

0) DnekTpoHaMu

B) [Iporonamu

r) Heiitponamu

8. Yrpasisiemble BBIIPSMUTEIHN BBIIOJIHAIOTCS Ha 0ase. ..

a) JluomoB

0) [ToneBbIX TPaH3UCTOPOB

B) bUMonspHBIX TpaH3UCTOPOB

r) Tupuctopon

9. DnexTpoHHBIE YCTPOICTBA, IPEOOpa3yoLIUe OCTOTHHOE HAIPSYKEHUE B IEPEMEHHOE
HaIpsiKEHUE, HA3bIBAIOTCH. ..

a) Bemmpsamurensamu

6) NuBepropamu

B) CrabunutpoHamu

r) GunbTpamu

10. Kakne 0coOOEHHOCTH XapaKTepHbI KaK JJIs MaJIbIX HHTErpaidbHbIX MukpocxeM (MHUC),
TaK " 151 00JpIIMX UHTErpalibHbIX MUKpocxeM (BUC)?

a) MUHHaTIOPHOCTH

6) CokpalieHre BHyTPEHHUX COCTMHUTENbHBIX JTHHHUMA

B) KoMIiekcHast TEXHOJIOTUs

r) Bce nepeuncnennele

11. K kakoit cTenieH! HHTETpallii OTHOCATCS UHTETPAIbHBIE MUKPOCXEMBI, COJIepKAIIIHIe
1500 nornyeckux 37€MEHTOB?

a) K manou

0) K cpenneit

B) K BbICOKO#
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r) K cBepxBBICOKOI

12. ®ynkuroHaneHbIN 010k DBM, npeaHazHayeHHBIN 11 XpaHEHU OCHOBHOI'O MacCHBa
uH(pOpMauK, Ha3bIBAETCA. . .

a) OnepaTUBHOE 3aIIOMUHAIOIIEE YCTPOUCTBO

0) yCTpOMCTBO YIIpaBICHUS

B) apu(pMETUYECKOE YCTPOIMCTBO

I') BHELIHEE 3alIOMUHAIOLIEE YCTPOHCTBO

Kpurepuu onenkmu:

3a KaxAbli IPaBUJILHBIN OTBET, HAUKUCIIeTcs 1 Oa.

«5» - mpaBuIbHO BbITIOMHEHO 91 — 100% 3aganuii (11-12 6annos);
«4» - mpaBWIIHLHO BBIMIOIHEHO 71 — 90% 3amanuii (9-10 6ammoB);
«3» - mpaBWIKLHO BBIMOIHEHO 51 — 70% 3amanuii (7-8 6amioB);
«2» - IpaBUJIBLHO BITIOTHEHO MeHee 5 1% 3amanuii (0-6 6amioB).
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NHCcTpyKIIMOHHBIE KAPTHI
JJIS1 IPOBe/iIeHus J1a00paTOPHBIX padoT

JlabopaTopHnasi padora Nel
IIpoBepka CBOMCTB 3JIEKTPUUYECKOM LENH € MOCaeI0BATEJIbHBIM U
napajuleJIbHbIM COeIMHEHUEM Pe3uCTOPOB

Heab: uccnenoBatsh paboOTy MEKTPUUECKOM LIETTH IPU MTOCIEI0BATEILHOM U
[apaJyIeIbHOM COEAMHEHUH PE3UCTOPOB.

IIpubGops1 1 060pyaOBaHMeE:

1. HaGop MyJIbTUMETPOB B KaUE€CTBE aMIIEPMETPA U BOJIBTMETPA

2. Habop pesuctopoB (conpotusieHuit): Ry = 100 Om, R> =220 Om, R3 =470 Om

3. Uctounuk Hanpsbkenus: U =15 B

4. CoenuHUTEIBHBIE TPOBO/IA.

L. ITocenoBarTe/ibHOE COeAMHEHUE PE3UCTOPOB
1. O0mue cBegeHust
Ecnu pe3uctopsl uinu Jiro0ble Apyrue Harpy3ku COeIUHEHBI MOCIe10BaTeNbHO (puc. 1),
[0 HUM MPOXOJUT OAWH U TOT K€ TOK. BemnuumHa TOka omnpenensiercs NpUIIOKEHHBIM
HanpsbkeHueM U u cymmapHbiM conpotuBieHueM XR: I=U/ZR, rae
2R=R; + R +Ra.

It R1 R2 R3
e I ] I ] I ]
1 [ 1 I 1 [
— -
UR1 UR2 UR3
4] U
o
Puc.1

Ha kaxnapiii OTAENBHBIM PE3UCTOP IMPU 3TOM HPUXOIUTCS HEKOTOPOE YaCTUYHOE
HanpspkeHue. CyMma 4YacTHYHBIX HANpsOKEHUM paBHA  ITOJHOMY  IPHIOKEHHOMY
HanpspkeHuto: 'Ry + 'R + I'R3 = U

2. IIpakTHyeckas 4acTb
3aganue
W3mepsiss TOKM U HampspkeHHsl, yOeauTech, 4TO TOK OJUHAKOB B JIOOOM TOUKE
MOCJIEIOBATEIbHON LIEMM M YTO CyMMa YacTUYHBIX HANpsDKEHW paBHA HANPSKEHHUIO,
IIPUJIOKEHHOMY KO BCEU LIETIH.

Iopsinok BbINoJIHEHHsI padOThI
e C(Colepure 1enb coriacHo cxemMe (puc.2), IMOoodYepeaHO BKIOYas aMIepMETp
(MmyneTUMETp) Mexay Toukamu paspeiBa A — B, C— D, E — F u G — H, u3mepbTe TOKH
BJIOJIb BCEU MOCIIEIOBATEIILHON LIETIH.
e 3areM HU3MEphTE YACTHUYHbBIC HAMNPSKEHUS (TAJCHUS HAMPSHKEHHWS) MEXIY TOYKaAMU
B-C,D-E, F - G, a takke NoJIHOE HaNpspKeHUE 1enu Mexay Toukamu B — G. Bcee
M3MEPEHHbIE BEJIMUMHBI 3aHeCUTE B Ta0M. 1.
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C D 200m E F

\ H G
Puc.2
Tabnuua 1
Tok, MA Magenus HanpsixeHus, B Iomoe
Hanpsi:keHue, B
Touku nenu Touku nenu Touku nenu
A-B | C-D E-F H-G B-C D-E F-G B-G
BriBOa:

KoHTpoJsbHbBI BOnIpoc:
KaxoBeI I1a/iIeHNs HANIPSKEHUS 110 OTHOLIEHUIO K CONIPOTHUBIICHUAM

COOTBCTCTBYIOIIIHUX pCBI/ICTOpOB?

II. Ilapa/uiesbHOE cCOeIUHEHHE Pe3UCTOPOB
1. O0mue cBegeHust
Ecnu pesuctopsl unu jro0bie Jpyrue Harpy3Ku COeMHEHbI mapajuiesbHo (puc.3), Bce

OHU HaxoaaTcs 1o oguHakoBbIM HampsbkeHueM: U = Uri = Urz2 = Urs

p | _

+ O

u R1 ¢ R2 ¢ R3 ¢

UR1 UR2 UR3

- O
Puc.3
B kaxmoi BETBU LIENIHM NMPOTEKAET CBOM TOK. CymMMa BCEX TOKOB BETBEW pPaBHA TOKY

Ha HEpa3BETBIEHHOM y4acTke anekrpuueckon nenu: 21 =1+ 1, + Is.
BennurHa TOKa BETBU 3aBUCUT OT IPUJIOKEHHOTO HAIIPSIKEHUSI U COMPOTUBIICHUS

JTaHHOU BETBHU:
I1=U/R1; Iz=U/Rz; I;=U/Ras.
Toxk B HEpa3BETBJICHHOW YAaCTU ILIEMHA 3aBHUCUT OT MPUIOKEHHOIO HAIPSKEHUS U
2I=U/R.

00111eT0 COMPOTUBJICHUS 1[CTIN:
J71st BIYMCIIEHUS! OOIETO COMPOTUBIIECHUS LS CITYKUT dhopmyria:

R=1/(1/R: + 1/Ry+ 1/R3).

I[.TIH LOCIIU C ABYMA IIapalJICIIbBHO COCAMHCHHBIMU PE3NCTOPAMM:
R =R ‘Ry/ (R1 + Ry).
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2. IIpakTyeckas 4acTb
3ananue
W3mepsisi HampspDKEHUST W TOKH, yOEIWTeCh, YTO HANpPSDKCHHE, MPHUKIAJAbIBAEMOE K
KaXJIOMY pE3UCTOpPY, OJMHAKOBO K 4YTO CyMMa TOKOB BETBEMl paBHAa  TOKY Ha
HEpa3BETBIEHHOM YUYaCTKE IEIH.

ITopsnok BbINOJHEHUsS! padOTHI.
e (Cobepure 11enb COTNIACHO cxeMe (puc.4) U MoJaiTe MOCTOSHHOE HANPSHKECHUE
15 B Ha ee Bxo/I.
e [loouepeaHo BkiIOYask MyJbTUMETP B pa3pbiBbl Mexkay ToukamMu A - B, C-D, E - F,
G -Hu L - K, u3MepbTe TOKM B COOTBETCTBYIOIIUX BETBSX.
e 3areM u3MephTe HanpspkeHus Ha pesuctopax Ri, Rz, u Rs3 (mexny toukamu D - K,
F - K, H - K).
e 3aHecuTe U3MEPEHHBIE BEJIMYMHBI B Ta0J.2.

. .

A B I4 ) 13
C E G
CD D F H
U=10B
R1 R2 R3
100 Om 220 Om 470 Om
Y
3L K
Puc. 4
Tabnuya 2
Hanpsixkenus, B Tokn BeTBeil, MA ITonHBIN TOK LENH,
MA
Touku u3mepeHus Touku u3mMepeHus Touku n3mepeHus
D -K (Ury) | F-K (Ur2) H-K C-D| E-F G-H A-B L-K
(Ur3)

BriBon:
KoHTposbHbIE BONIPOCHI:

1. KakoBO MOJIHOE COITPOTHUBIICHHUE LIETIH € MTAPAJUIEIbHBIM COEIMHEHUEM PE3UCTOPOB?
2. KakoBbI TOKM BETBEN IO OTHOLIEHHIO K CONPOTUBIICHUSIM 3TUX BETBEU?
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JlabopaTopHnasi padora Ne2
HccaenoBanue nenu nepeMeHHOro TOKa € MOCJAe10BaTeJbHbIM COeAUHEHHEM
pe3ucTopa U KOHAeHcaATopa

Heab: uccrnenoBaTh pabOTy IEKTPUUECKOM IIEMU MEPEMEHHOTO (CHHYCOUIaTLHOTO)
TOKa ¢ EMKOCTBIO.

IIpuGops1 1 060opyaoBaHMe:

1. McTouHHMK IEpEMEHHOT0 TOKa OT 0JIOKAa FEHEPATOPOB HANPSKEHUIM

2. HaGop MybTUMETPOB B Ka4ECTBE aMIIEpMETPa U BOJIbTMETpA

3. Kongencaropsi: Ci= ImMx®, C,=0,22 Mx®d, C3=0,47 MxD

4. HaGop coeAMHUTENbHBIX MPOBOOB.

1. O01mue cBegeHus
Korma « KOHIEHcAaTOpy TPHUIOKEHO CHHYCOMIAIbLHOE HANpsDKCHHE, OH
MIEPUOINYECKH 3apsDKACTC U pa3psbkaeTcs. BBUIy mepeMeHHOTo XapakTepa HampsKCHHS
MEPUOINYCCKH MEHSCTCS TaKXKe IMOJISIPHOCTh 3apsja KoHJeHcatopa. ToK B KOHJIEHCATope
ic ocTuraeT CBOEro aMIUIMTYIHOTO 3HAYCHHUS KaKIbId pa3, KOorja HampshKeHHe Uc Ha
HEM MPOXOoauT yepe3 Hyib (puc. 1). Takum oOpa3zoM, TOK ic orepexaer HanpsHKEHUE Uc

Ha 90°. da3oBblii cABUr: Yy - i = -90°.
Uc “

lc

4,__3 90° e

Puc.1
PeakTHBHOE CONPOTHUBJIEHHE KOHIEHCATOPA

KoHnencaTtop B Ilenu CHHYCOMIAIBHOTO TOKAa OKAa3bIBA€T TOKOOTPAHHMYHUBAIOIITUI
3¢ (eKT, KOTOPHI BBI3BAaH BCTPEUHBIM JICHCTBHEM HAIPSKCHUS MPU W3MCHCHHM 3HAaKa
3apsana. OTOT TOKOOTpaHWYMBAIOMIUKA S(PPEKT NPUHATO BBIpAXATh KaK eMKOCHIHOE
peakmueHnoe conpomuenenue Xc. BennunHa eMKOCTHOTO CONMPOTUBIIEHUS Xc 3aBUCUT
OT BEIUYMHBI EMKOCTH KOHJEHCATOpa, W YAaCTOThl MPHIOKEHHOTO HAIMPSIKEHUS
MIEPEMEHHOT0 TOKA. B cityyae cunycouanpHoro Hanpsixenus umeem: Xc = 1/(0C) =1/
(2wfC), rae: Xc - peakTUBHOE EMKOCTHOE corpoTuBieHue, C - eMKOCTh KOHJIEHCATOpa,
= 27f - yriioBas 4acToTa CHHYCOMJIAJILHOTO HAIPSIKEHUs (TOKA).

Korma u3BecTHBI NeHCTBYIOMNE 3HAYCHHS TOKA B KOHJACHCATOPE M TTaICHUS
HaIPSHKEHUS Ha HEM OT 3TOTO TOKA, PEaKTUBHOE €EMKOCTHOE COMPOTHUBIICHUE MOKHO
BbIYMCIUTH 110 3akoHy OMa: Xc = Ucm/Icm , Xc = Uc/Ic.

EMKOCTHOMY COMPOTUBIIEHUIO YaCTO MPUCBAUBAIOT 3HAK «-» B OTJIMUUE OT
WHJYKTUBHOTO CONPOTUBIIEHUS, KOTOPOMY MPUITUCHIBAIOT 3HAK «1».

2. IIpakTnyeckas 4actb
3aganue
[TocTpoliTe Tpaduk 3aBUCHMOCTH EMKOCTHOTO COTPOTHUBJICHUS OT YaCTOTHI
MepeMeHHOT0 ToKa. Jlms 3Toro  ompeaenuTe COOTBETCTBYIONIME  PEaKTHBHBIC
conpotusieHus no opmynam: Xc =1/2nfC) u Xc= Uc/Ic.
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CornacHo cxeme (puc.2), ycTaHOBUTE cUuHycounaanbHoe Hanpsbkenne U = 5B u

IMopsinok BHINOJTHEHHS PAdOTHI
Cobepure 1iemsb 1o cxeme (puc. 2).

f= 1kl Ha BBIXOJE PETyIUPYEMOr0 UICTOYHHUKA, 3aTEM MPUCOEAUHUTE HICTOYHUK K
BXOJHBIM 3aKUMaM LEIH.

I/I3Mepre I[efICTBYIOIHHe SHAYCHUSA HAIIPSAKCHUA U CUJIbI TOKA ITPHU YKa3aHHBIX

gacToTax nepemenHoro toka (1 xI'm, 0,8 kI'm, 0,61, 0,4 xI'm).

[ToBTOpUTE OMBIT ¢ KOHAEHCaTOpamMu eMKOCThI0 Cr=0,47 MK® u C3=0,22 MkD.
Brruncnure peakTUBHBIE EMKOCTHBIE COMPOTUBIICHUS 110 (hOpMyJiaMm:
Xc = U2nfC), Xc=Uc/Ic.

U=5B
1 kMY

CpaBHHTE PE3yIbTATHI.

L C
1 MKk®

Puc. 2
e PesynbpTaThl H3MEPEHHI M BEIYMCIICHUH 3aHECUTE B TaOJIHUILY.
f, kI'n 1 0,8 0,6 0.4

U,B 1,0 Mk®
U,B 0,47 Mx®D
U,B 0,22 Mk®D

LA 1,0 Mx®
LA 0,47 Mmx®
LA 0,22 Mmx®

Xc = 1,0 MKD
U/1, Om 0,47 Mx®
0,22 Mx®

Xc= 1,0 Mk®
1/(®C), Om 0,47 Mxk®D
0,22 Mx®

[lepenecure Benmmunubl Xc Ha rpaduk (puc.3.) mis moctpoeHus kpusoi Xc = f(f).
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kOm

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

BriBona:

KoHTposbHBbIE BONIPOCHI:

1. Kak U3MEHUTCSI EMKOCTHOE CONPOTUBIICHUE U CUJIa TOKA MIPU YBEIUYEHUN YACTOTHI
MIEPEMEHHOTr0 TOKa B 2 pa3a, €Cclii OCTaJIbHbIE TapaMeTPhbl HE MEHSIOTCS?

2. Kak M3MEHHUTCSI €MKOCTHOE COIPOTUBICHHE W CHUJa TOKa MPU YMEHBIICHUU
ANEKTPOEMKOCTH KOHJIEHCATOpa B 3 pa3a, €Cciii OCTAJIbHBIE TapaMETPhbl HE MEHSIOTCA?
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JlabopaTopHnasi padora Ne3
HccaenoBanue nenu nepeMeHHOro TOKa ¢ NapajuiejJbHbIM cOeJMHEeHUeM
KATYIIKHA MHAYKTUBHOCTH U KOHIEHCATOpAa

Heab: uccnenoBarsh paboOTy NEKTPUUECKOM LIETTH TPU PE30HAHCE TOKOB.
IIpuGops1 1 060pyaOBaHMeE:

1. UcTOYHUK IEPEMEHHOTO TOKa OT 0JI0KAa FeHEpaTOPOB HAMPSKEHUI

2. Habop My/IbTUMETPOB B KQUECTBE aMIIEPMETPOB U BOJIBTMETPA

3. Karymika nanyktuBaoct: w= 300 BUTKOB

4. Konpencarop: C= 1mx®d

5. HabGop coenMHUTENbHBIX TPOBOJIOB.

1. O0mme cBereHU
B mnapannenbHOM pe30HAaHCHOM KOHType (puc.l,a) akTHBHas MPOBOJAUMOCTb HE
3aBUCUT OT YacTOThbl, a WHAYKTHBHas, €MKOCTHAasi W pPEaKTUBHAs MPOBOAUMOCTH

M3MEHSAIOTCA B COOTBETCTBUU CO clieayomuMu BeipaxkeHusamu: Br=1/oL; Bc=0C; B
= BL - Bc.

Puc.1

[TostHast TPOBOIMMOCTh, KakK CIEIyeT W3 TPEyroJbHUKa mpoBogumocteit (pucl,0):
Y=\(G*+B?).

Bua 5THX 3aBUCHUMOCTEN OT 4aCTOTHI IPEACTABJIEH HA PUC.2a.

[Ipu pe3oHaHCHOM yacToTe o=1(LC): BL=Bc= \/(C/L)=1/p

DOTa  NOpOBOAMMOCTb  HA3bIBACTCA  XAPAKMEPUCMUUECKOU  NPOGOOUMOCHIBIO
pe3oHaHCHOTO KOoHTypa. Benuunna Q= pG Ha3bIBaeTCsl 000pOmMHOCHbIO KOHMYPA.

[Ipy wW3MEHEHUW 4YaCTOThl M HEW3MEHHOM TMPWIOKEHHOM HAIPSKEHUU TOKH

A
Y(o), (o)

Yo

ye




U3MEHSIOTCS TPOMOPIMOHATBLHO cooTBeTcTBYOmMUM TpoBogumocTsaMm: [=UY; I =UBy;
IC=UBC; I.c=UB.

[Tpu pe30HaHCHON 9acTOTE M=y TOK [, MOTpeOISIEMBIi OT ICTOYHHKA, UMEET
MUHUMYM U PaBEH TOKY B aKTUBHOM COTIPOTHBJICHHH IR, a TOK Ha PEaKTUBHOM y4YacTKe
1enu [ c paBeH Hymo (cM. puc.2,a). PeanbHbIe KpUBBIE MOTYT HECKOJIBKO OTJIMYATHCS OT
PaCCMOTPEHHBIX UICATBHBIX, TaK KaK 3/1eCh HE YUYUTHIBAJIOCh aKTUBHOE CONIPOTHUBIICHUE
KaTYIIKH.

VYron casura ¢as (puc.2,0) U3MEHSETCS B COOTBETCTBUU C BBIPAKEHUEM:
o=arctg|(1o/L-oC)/G].

Ha puc.26 mocTpoeHbI TakKe 3aBUCUMOCTH OT YaCTOTHI TTOJIHOTO Z, ¥ PEaKTUBHOTO X
compoTuBIeHuil. B 06mem ciyuae: Z=1/Y=1/N(G*+B?); X=B (G*+B?).

[Ipn pe3oHaHCE TOJHOE CONMPOTHBICHWE MPUHUMAET MaKCHUMAJbHOE 3HAYCHUE, a
pPEaKTUBHOE 0OpAIAETCs B HOJIb.

2. IIpakTnyeckas 4acTb
3aganue
CHUMHTE YaCTOTHBIC XapaKTEPUCTUKH MapaUIeIbHOTO PE30HAHCHOTO KOHTYpA.
Iopsaok BeINoTHEHUSI PadOThI
e (Cobepure 1iemnb corjgacHo cxeme (puc.3), BKIIOYUB B HEE U3MEPUTEIbHbIC TPUOOPHI B
COOTBETCTBYIOLLUE THE3A.
e [lomaiiTe Ha cXeMy CHHYCOWJAIbHOE HAIpPsSOHKEHUE OT TEHepaTopa HampsHKEHUN
cnernuansHoi popmer U =5 B, = (0,2-2) x['m.

3

~U=5B <v
f=0,2...1 Ku (300
BMTKOB

—emeooe

1 MKCD

Puc.3
e 3menss yacroty ot 0,2 1o 1kI'L, 3anummure B TaOIUIy TOKa3aHUs TPUOOPOB.
e Paccuuraiite no 1oxka3aHusAM MYJBTUMETPOB UHAYKTUBHOE COIIPOTUBJICHUE KATYIIKHU;
€MKOCTHO€ COIIPOTUBIICHUE KOHJAEHCATOPA; IIOJIHOE COIIPOTUBJICHUE LIECTIN:
Xo=U/ML; Xc=U/lc; Z=U/L
e TlocTpoiiTe rpagKy YaCTOTHBIX XapaKTEPUCTHUK (MCTIONb3YHTe PUCYHKHU 4 U 5).

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

0,2

0,3

0,4

0,5

0,6

0,7

0,8

0,9
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Om
2000
1500
1000

500

-500
-1000
-1500

-2000

-2500

MA
35

30
25

20
15

10

BeiBOA:

KoHTposbHbIE BONIPOCHI:

04 05 06 07 08 09 «ly

Puc. 4

LIl

01 02 03 04 05 06 0,7 08 09 «kuy

1. HazoBure YCI0BHUA PE30HAHCA TOKOB.

2. HazoBure YCI0BHA pC30HAHCA HaHpH}KCHI/II\;I.
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JlabopaTopHnasi pabora Ne4
HccaenoBanue Tpexda3Hoii Henu nNpu coeMHEHNHA NPUEMHUKOB YHEPrun
«3Be3/1011»

Ieab: uccnenoBanue pacnpeesieHNss TOKOB U HAIIPSDKEHUH B Tpex(a3HbIX LEnsix
IIPY COEIMHEHUN TPUEMHUKOB SHEPTHH «3BE30M».

IIpuGopsl 1 060opyaOBaHMeE.

1. Uctounuk 3-x¢a3zHoro Toka OT reHepaTopa HanpsyKeHU

2. Habop MyJbTHMETPOB B Ka4e€CTBE BOJIbTMETPOB U aMIIEPMETPOB

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

4. HaGop coeAMHUTENbHBIX MPOBOOB.

1. O0mue cBegeHust
Ecnmm Harpy3ku (IpUEeMHHKH) COSTUHEHBI B Tpex(as3HyIo IEMb M0 CXEME «3Be37a»
(puc.1), TO K CONMPOTUBIICHUSIM HArpy3Ku MPUIOKEHBI (ha3Hble HampsikeHus. JIuHelHble
U, U, U,

TOKH PaBHBI (pa3HBIM U ONPEIEISAIOTCA 10 3aKoHy Oma: |, = R Iz = R le=—%,
A B

[Ipn cummeTprunbix HanpspkeHUsX Ua, U, Uc 1 OMHAKOBBIX CONPOTUBIICHUSX
Rs= Rg = Rc = R Toku Ia, I, Ic Takxke cummeTpruuHbl U ux BekTopHas cymma (In) paBHa
nymto. Torna In =le = Us/R; In=0.

Ecnu xe conpoTtuBnenus (a3 Harpy3Ku HEOJAMHAKOBBI, TO Ye€pe3 HYJEBOU MPOBO/

MPOTEKAET HEKOTOPHIN TOK In # 0. ITO MOsICHIETCSl HA BEKTOPHBIX JUarpammax (puc.2).
a) cMMMeTpUYHas Harpyska 6) HecMMMeTpUYHasa Harpy3ka

A

Puc.?
MommHOCTh TpéX(a3HOM HArpy3KH CKIIaIBIBAETCS U3 MOITHOCTEH (a3:
2P =Pa + Pp + Pc.
Korga Harpy3ka cumMmmeTpuyHasi 1 yucto pe3uctuBHas, uMeeM XP =3 Po = 3Uo - lo.
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[Tpu cmenranHOM (aKTUBHO-UHYKTUBHON WJIM aKTUBHO-EMKOCTHOM) Harpy3Ke:
AxtuBHas MOITHOCTh: 2P =3 -Ug lo - cosQ = \N3-Ua-In- COSQ.
PeaxktuBnas MmomHoCTh: XQ =3 ‘U -lo - sing = N3 -Ua-In- sinQ.

[loxHas MOIITHOCTE:

3aganue

Jlnst  TpexdazHOW Iemu ¢ COSTUHEHHUEM

2. IIpakTn4yeckasi 4acThb.

¥S =3 -Uolo=V3 -Us- L.

«3BEC34a»

IIPU CHUMMETPUYHOU U
HECUMMETPUYHOM HArpy3Kax HW3MEpbT€ C MOMONIBI0 MYJIbTUMETpPA  JIEUCTBYIOLIUE
3HaueHus TOKOB Ly In, a Takxe Hanpsoxennit Un U Ue, Beruucianute MOIHOCTU Po 1 2Po,
MPOCTPOMTE BEKTOPHBIC TUATPAMMBL.

IHopsinok BbINOJIHEHUS PadOThI
Cobepure 1iens ¢ cummerpuunoit Harpy3koi (Ra = Rg=Rc = 1 kOm) cornacHo
cxeme (puc.3).

— 1 A
G B UAB+ *UCA
3~ | C UBC+ |_
le le y I,
N
] w] nl
Uc|Ug| Ua
Yyvy | |
Puc.3

W3MeppTe NEHCTBYIOIIME 3HAYEHUS HANpsSHKEHU M TOKOB corjacHo Taoi.l u
BBIYUCIIUTE MOLITHOCTH.

[IoBTOpUTE M3MEPEHNS U BBIYNCIICHHUS I HECUMMETPUYHON HAarpy3KH

(Ra = 1xkOm, Rg =470 Om, Rc =330 Om).

[TocTpoiiTe BEKTOPHBIE qUAarpaMMBbl HAIIPSYKEHU U TOKOB.

Tabnuua 1
CxeMma «3Be31a» Harpyska Harpyska
CHUMMETpUYHAs HECUMMETPUYHAas
Jluneitnpie u azubie I
TOKH, TOK HEHUTpau, A Is
Ic
In
Jlnneineie Uas
HanpsbkeHus, B Usc
Uca
da3HbIe HANPSHKEHUS, Ua
B Usp
Uc
®da3HbIe MOIIHOCTH, BT Pa
Ps
Pc
OOmias MomnHOCTE, BT >P
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BuiBOA:

KoHTpoJsibHbIE BONIPOCHI:

1. KaxoBo (azHoe HanpspKeHHUE MPU COSTMHEHUH MPUEMHUKOB JIEKTPOIHEPTUH TIO
CXEME «3BE€3/1a», €CIM JINHEITHOE HanpsikeHue 220 B?

2. KakoB JIMHENHBIN TOK MIPU COEAMHEHNUN MPUEMHHUKOB 3JIEKTPOIHEPTUU IO CXEME
«TPEyTONBHUKY, eclu (pa3HbIil TOK 5 A?
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JlabopaTopHasi pabora NeS
HN3mepenne MOIIHOCTH U CONPOTUBJICHUS PSAIMBIMY U KOCBEHHBIMH METOIAMH

Leb: U3y4yuTh METOBI U3MEPEHUS PTEKTPUUECKON MOITHOCTH U CONPOTHUBIICHUS.
IIpuGops1 1 06opyaoBaHMe:

1. biiok MyJIbTUMETPOB B KQU€CTBE aMIIEPMETPA, BOJIbTMETPA U OMMETPA

2. Habop pe3uctopoB

3. Barrmerp

4. Uctounuk Hanpspkenus: U =15 B

5. HabGop coenMHUTENbHBIX TPOBOIOB

I/I3MepeHne MOIIMHOCTHA NPAMBIM U KOCBCHHBIM ME€TO10M

1. O01mue cBeaeHUs

DJIEKTPUYECKYIO MOIIHOCTh MOXXHO U3MEPUTh KOCBEHHO — U€pe3 TOK U HAMPSIKCHUE
WJIA HEMOCPEJCTBEHHO — C TIOMOIIbIO BATTMETPA.

N3 BbIpakeHUs JJ1s1 MOIIHOCTH Ha MOCTOAHHOM TOKe P = IU BUAHO, YTO €€ MOXKHO
U3MEPUTh C IIOMOIIBIO aMmepMeTpa M BOJbTMETPAa KOCBEHHBIM MeTojoM (puc.l).
OnHako B ATOM CiIydyae HEOOXOJMMO TMPOU3BOIAUTH OJHOBPEMEHHBIM OTCYET IO JABYM
pruOOpaM M BEIYUCIICHUS, YCIOKHSIONTNE U3MEPEHUS U CHIDKAIOIIUE €T0 TOYHOCTD.

3 ) D—

1 M
i

| () -

Puc. 1. H3Mepeﬂue MOUWHOCMU KOCBEHHbIM Memooom

Jlis v3MepeHus: MOIIHOCTH B IEMAX TMOCTOSHHOTO TOKa MPUMEHSIOT MPHOOPHI,
Ha3pIBa€MbIC BAaTTMETPAMH, JJISI KOTOPBIX HCHOJIB3YIOT JJIEKTPOAUHAMHYECKUE U
beppoarHaMUYeCKUE H3MEPUTETHHBIC MEXaHU3MBI.

[Ipy u3MepeHnrn MOIIMHOCTH, MOTPEOIIEeMON HArpy3KOil, BO3MOXHBI JIBE CXEMBI
BKJIFOUEHUS BAaTTMETPA, OTIIMYAOLIMECS BKIIOYEHHEM €r0 NapajliesIbHOM nenu (puc. 2).

)

fas - 1

Puc. 2. Cxemvi 6x1ouenus napaiienvHou 0OMomxu eammmempa (NPAmol Memoo)
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VY BarT™METpa MMEIOTCS JBE Mapbl 3aKUMOB (ITOCJIEIOBATEIBLHON U TMapauieIbHOU
1[eTIei), U B 3aBUCMMOCTH OT MX BKJIFOYEHHUS B LIETh HAIIPaBJICHUE OTKJIOHEHUS yKa3aTess
MOXET OBITh Pa3IUYHBIM. [[JI1 MpPaBUJIBHOTO BKIIIOYEHHUS BaTTMETpPa OJUH M3 KaXKIOU
napbl 3)KUMOB O0O3HAYaeTCsl 3HAKOM «*» (3BE3/I04Ka) W HA3bIBAETCS «TE€HEPATOPHBIM
3KUMOM.

2. IIpakTn4eckasi 4acThb
3aganue

H3mepbTe MOITHOCTD MPSIMBIM U KOCBEHHBIM METOJIOM.

IHHopsinok BbINOIHEHHS PadOTHI
Cobepure Lemnb coriiacHo cxeme (puc.l), u3mMepbTe HAMPSKEHUE U TOK B PE3UCTOPaX.
Breraucnure MomHocTs 1o hopmyne: P=IU
ColepuTe 11€T1h COTJIACHO cXeMe (puc.2), U3MEPHTE MOIITHOCTD.
Buecute B Tabi1.1 n3MepeHHbIE BEIMYUHBI HAMIPSHKEHUS, TOKOB M 3HAYCHHSI MOIITHOCTH,
M3MEpPEHHBIE TPSIMBIM M KOCBEHHBIM METOJIOM.

Tabnuua 1
KocBeHHblil MeTO IIpsamoii meTox
UB L A P=1U, Bm P, Bm
R =330 Om
R =680 Om
R=10000m

I/I3MepeHne COIMPOTUBJICHHUSA NMPAMbIM U KOCBCHHBIM ME€TOAOM

1. O0mme cBexeHus

CymiecTBYIOT pa3uyHbIe METOJbI M3MEPEHHUs AIICKTPUUYECKUX COMPOTHBICHUN. B
JaHHOW paboTe mpejiaraeTcs MPOU3BECTH M3MEPEHHsS AIEKTPUUYECKUX COMPOTHUBICHUHN
Pa3JIMYHBIMU CIOCOOAMH:

1) ommeTpoM (TIpsiMOil METON)

2) Ha IOCTOSIHHOM TOKE — METOIOM aMIIEpMETpa U BOJIbTMETPA (KOCBEHHBIN METO).

N3MepeHne 31eKTpUUECKUX CONPOTUBICHUM oMMeTpoM. /[ mpsiMoro usmepeHus
CONPOTUBIICHUS] TPHUMEHSIOT OMMETPbl — MAarHUTORJIEKTPUYECKHE MPUOOPHI, IIKAJbI
KOTOPBIX IIPOrpayupOBaHbI B €AMHUIIAX CONMPOTUBIEHUSI. OMMETpP COCTOUT U3 UCTOUYHHUKA
NUTaHUs IOCTOSIHHOTO TOKa (0aTapen), peryJiipoBOYHOr0 PE3UCTOpa U MUJUIUAMIIEPMETPA.
[IpubGop pabortaer mo npuHuuny uzMepenuss toka npu noctosHHod OJIC. Ilepen
U3MEPEHUEM 3a)KMMBl 3aMBIKAIOTCS HAKOPOTKO, W PEryJIHpPOBOYHBIM PE3UCTOPOM
BBICTABJIIETCS HOJb Ha IIKaje npubopa. 3aTeM MOAKIIOYAETCS U3MEpPSIEMOe
COTIPOTUBIICHUE U CHUMaeTCsl oTcueT. OMMETPBl UMEIOT OOJBIIYIO MOTPEITHOCTH (KIIAcce
TOYHOCTH 2,5) 1 HEpaBHOMEPHYIO (0OpaTHYIO) IIKaTy.

Meton ammnepmerpa W BOJbTMETPAa OCHOBAaH Ha MpUMEHEHHH 3akoHa OMa K
y4acTKy 1enu. M3amepus TOK, MPOXOAAIINI Yepe3 COMPOTHBIICHNE, U HANPSHKEHUE HA HEM,
MOXKHO OTPEACITUTh 3HAYCHHE COMPOTUBJICHHS. M3MepeHne COMpPOTHBICHUS MOXKHO
MPOU3BOAUTH MO JBYM CXeMaM, H300paXE€HHBIM Ha puc. 3.
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BT HE
a 0

Puc. 3. Hsmepeﬂue conpomueieHusl KOC6EHHbIM Memooom

[Ipyn nM3MepeHUM CONPOTHUBIICHUS IO NEPBOM CXEME BOJBTMETP IMOKAKET MaJCHHE
HaIlpSDKEHUST Ha W3MEpPSAEMOM CONPOTUBJICHUM R, a amMmepmMerp — CyMMYy TOKOB,
IIPOXOJISIIINX YEPe3 U3MEPSAEMOE CONPOTUBIIEHUE U BOJIBTMETP, T.€. [ =1 g + 1 p.

Nckomoe comporuBienue papao: R=U/I1=U/{Ar+13) =U/({ r+ U/ Rp), THC
U — nHanpspkeHHe Ha BOJBTMETpE; / — IOKa3aHHWE aMIlepMeTpa; Rp — CONPOTHUBIICHHE
BosbTMETpA. [lepByro cxeMy cienyeT NPUMEHSTh, KOIZa H3MEPSIEMOE CONPOTHBIICHHE
MaJio 1O CPABHEHUIO C COPOTUBIIEHUEM BOJIBTMETPA.

[Ipy wu3MepeHHH CONpPOTUBIEHUS IO BTOPOM CXEME AaMIEPMETP IOKa3bIBAET
MPaBUJIILHOE 3HAYEHHE MPOXOASAIIETO MO COMPOTUBIECHUIO TOKA, a BOJBTMETP MOKA3BIBAET
CyMMy TMIaJICHUM HaOpsDKEHUHW Ha H3MepseMoM comnpoTtuBieHnn Ur u  majeHue
Hanpsbkenue Uy Ha amriepmetpe, T.e. U = Ur+ Ul.

[ToaTomMy M3MepeHHOE 3HaYCHUE COMPOTUBICHUS OyIE€T paBHO:
R=Ur/I=(U-Uy/I=U/I- Ry tae U — niokazaHusa BOJIbTMETpPA; / — MOKa3aHUs
amIiepmMeTpa; R4 — CONpOTUBIIEHUE aMIIepMeETpa.

Takum o00pazoMm, BTOpOHl CXeMOH IeJIecooOpa3HO IMOJIb30BAThCA TOIZA, KOI/a
U3MEpsAEMOE COIPOTUBIIEHHE MHOTO OOJIbLIE COIPOTUBIICHUS aMIIEPMETPA.

Ecnn HeusBeCTHBI CONPOTUBIICHHSI aMIIEpMETpa U BOJBTMETpa WM HE Tpelyercs
0Cc000 TOYHOCTH B U3MEPEHUU CONPOTUBIIECHUH, TO CONPOTUBICHUS MOYKHO MOACUUTAThH
Mo MpUOIKEHHON (HOpMysie HE3aBUCUMO OT TOTO, KaK BKIItOUeHBI npubopsl: R = U / 1,
rae U — nokazaHue BOJbTMETPa; / — MOKa3aHMs aMIIEpMETpa.

2. IlpakTH4yeckas 4acTb
3aganue
N3MepbTe COMMPOTUBIIEHUE MPSIMBIM U KOCBEHHBIM METO/IOM.

Iopsaok BeINnoTHEHUsT padOThI

e CoOepute 1eNb COTJIACHO TEPBOM cxeme (puc.3 a), u3MepbTe HANPSHKEHHE W TOK B
pe3ucropax.

e ColOepute 1enb COTIIACHO BTOpOH cxeme (puc.3 0), u3MephTe HANPSDKCHWE W TOK B
pe3ncTopax

e Brruncnure conportusienue no opmyne: R=U/1

e l3mepbTe CONPOTUBIICHHE PE3UCTOPOB C IIOMOIIIBIO OMMETpA.

e Brecute B Tabm.2 wu3MepeHHbIC BEIMYMHBI HAMPSKCHUS, TOKOB M 3HAUYCHUS

COTIPOTHUBJICHUS, N3MEPEHHBIC MPSMBIM U KOCBEHHBIM METOI0OM.
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Tabnuya 2

KocBeHnHnblii MeTO Hpsamoii
IlepBas cxema Bropas cxema MeTOoq
UB L A R=U/I, | UB I, A R=U/I, R, Om
Om Om

R =330 Om
R =680 Om
R=10000m
BoiBoa:

KoHTpoabHbIil Bonpoc:
N3mepeHre MOITHOCTH HArpy3Ku B LIENU MOCTOSHHOTO TOKa BBIMOJHEHO KOCBEHHBIM

METOJIOM IpH NOMOUIM amIepMmerpa UM BoJbTMETpa. llpu 3TOM OBUIM HCTIONB30BaHBI:
amriepmeTp Thna M342, umeromuii npeen usMepenust (HoMUHaIbHbBIN TOK) 20 A 1 Kiace
TOYHOCTH  2,5; BojbTMeTp THHa M717 ¢ mnpexenoM u3MepeHHs (HOMUHAIBHBIM
HanpspkeHueM) 150 B u kmaccom tounoctu  1,5. IlokazaHus ammepmerpa - 8 A;
BoapT™MeTpa — 100 B.

Onpenenure:

1) MOIIIHOCTB MTOTPEOUTEIIS;

2) HauOOoJMBIIIYI0 BO3MOKHYIO OTHOCUTEIBHYIO MOIPEHIHOCTh IPU U3MEPEHUH TOKA;

3) HaumOOJBIIYI0 BO3MOXHYIO OTHOCHUTEIBHYIO IIOIPEIIHOCTh MpPH H3MEPEHUU
HaIPSKEHUS;

4) HauOONBIIYI0O BO3MOXHYI) OTHOCHTEIBHYIO TIOTPEIIHOCTh MPH H3MEPEHHH
MOIIHOCTH;

5) HanOounb1IyI0 A0COIIOTHYIO OTPEIIHOCTh U3MEPEHUST MOILITHOCTH.
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JlabopaTopHasi pabora Ne6

Ol'lpe)IeJleHHe mapaMmeTpoB M XapaKTEePUCTUK MOJYIIPOBOAHUKOBOTO U0

Leanb: B X07e MPOBEEHHBIX SKCIIEPUMEHTOB U3YYUTh PAabOTY MOIYTPOBOIHHUKOBOTO
nroja u noctpoutsh B.A.X.

IIpuGops1 1 060pyaOBaHMeE:

1. Habop mynbTuMEeTpOB

2. Habop pe3uctopoB

3. [TomynpOBOIHUKOBBIN IO

4. ICTOYHUK MUTAHUS.

1. O01ue cBeaeHus

JIBYX3JIEKTPOIHBIA NOJYIIPOBOAHUKOBBIM AJIEMEHT - JAUOA CONEPXKUT M - U P -
npoBoAMi cion (puc. 1). B n-npoBozsmiem cioe B KauecTBe CBOOOJHBIX HOCUTENEH
3apsiia MpeolsIaaoT IEKTPOHBI, a B P-IPOBOJIIEM cjoe - AbIPKH. CyIllecTBYIONIH
MEXAy OSTHUMH CIOSIMH P-D IE€pPEXO] HMMEET BHYTPEHHUU IOTEHLMANIBHBIM Oapbep,
NPEMATCTBYIOUINI COEIMHEHUIO0 CBOOOJHBIX HOCUTeNed 3apsana. Takum oOpas3oM, auon

OJIOKUPOBAH.

P11 MEpesod

I N

wWnaon oo ool EucIme:

a404 —H—

Puc. 1

3aganue

[Ipu npsiMOM MPUIIOKEHUU HAMPSHKEHUHA («+» K

CIOI0 P, «—» K CIOI0 n) MOTCHIIMAIbHBIA Oaphep

YMEHBIIIAETCS, U UOJ] HAUMHAET MPOBOJAUTH TOK (MO

OoTKpBIT). [Ipr 0OpaTHOM HANPSXKEHUU MOTEHIIUATBHBIN

Oapbep yBenuuuBaercs (auoj 3amept). B oOpaTHOM

TG HaIpaBJICHUU TIPOTEKAET TOJBKO HEOOJBIIIOW TOK
YTEUKH, 00YCIIOBIIEHHBIN HEOCHOBHBIMU HOCUTEIISIMH.

2. IIpakTnuyeckasi 4acThb

CHATH BOJIbTAMIIEPHYIO XapaKTEPUCTHUKY MOIYIPOBOJHUKOBOTO AHO/A B MIPSMOM H
00paTHOM HaNpaBJICHUAX.

HOpﬂIlOK BBIITOJIHCHHUA paﬁoTLI

o K nuony (puc.2a) mpu mpsAMOl MOJSPHOCTU MPUIOKUTE HAMPSHKEHUE MOCTOSHHOTO
toka Upp, BEIWYMHBI KOTOPOTO YKa3zaHbl B TaOi.1, wu3MeppTe C MOMOIIBIO
MYJIbTUMETPAa COOTBETCTBYIOIIME TOKM Imp M MX 3HAUEHUA 3aHECUTE B TaOIUILy.
Hcnonb3yiTe Ipu 3TOM CXEMY U3MEPEHUS C MOTPEMTHOCTBIO MO TOKY.

680 Om . Inp a logo
+ O - O0—| : > O— O—O—>—®7
U=0..15B Unp G) \/ 6) Ussa N
1 kOm
l B
B
-O O N\ c :\
a) MpAamas NoAApPHOCTb 6) O6paTtHasa NoAAPHOCTb

Puc.?
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Tabnuua 1

Unr, B

0,1

0,2

0,3

0,4

0,5

0,6

0,7

IHP, MA

e lI3MmeHuTe IMOJIPHOCTDb JHUOJAQa, IICPCKIIIOUNTC BOJIBTMCTD IJIA H3M€p6HPII>'I C
IIOIrPCHTHOCTHIO 110 HAIIPAKCHHUIO KAaK ITIOKAa3daHO Ha pHUC. 20u IIOBTOPUTC SKCIICPUMCHT

P BEJIMUMHAX OOpaTHBIX HANPSKEHUH, YKa3aHHBIX B Ta0. 2.

Tabnuya 2

Uosp, B

0

2,5

5

7,5

10

12,5

15

IOEP, MKA

e [lepenecute n3MepeHHbIe JaHHBIC U3 TaOmuIl Ha Tpaduk (puc.3) U MOCTPONTE BOJIBT-
aMIIEPHYIO XapaKTEPUCTUKY AUOJIA.

A

ng

25

20

15

10

obp

0.1

0.2

0,3

ofip

0.4

M KA

BeiBOA:

KoHTpoJsbHBIE BONIPOCHI:
1. Kakue npumecH UCTIOIb3YIOT B IMOJTYIPOBOIHUKAX ?
2. Kakue ObIBarOT JUO/IbI IO KOHCTPYKTUBHOMY UCIOJIHEHHIO?

Puc.3

3. Kakyto poJib B 3JIEKTPOHHBIX CXEMaX BBITIOJIHSIOT TYHHEIbHbBIC TUOMBI,
CTaOMJIUTPOHBI, BAPUKAIIHI?
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JlabopaTopHnasi padora Ne7
HccaenoBanue padoTbl TpaH3UCTOPA

Heab: uccienoBaTh pabOTy OUIIOISIPHOTO TPAH3UCTOPA U €T0 XaPaKTEPUCTUKH.
IIpuGops1 1 06opyaoBaHMe:

1. UcTOYHMK MTUTAHUSI TOCTOSTHHOT'O TOKA OT 0JI0Ka TeHepaTOPOB HANPSKEHUN
2. B1OK MyIbTUMETPOB U3 2-X aMIIEPMETPOB U 2-X BOJIBTMETPOB

3. bunonsipHbIi TPaH3UCTOP

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

5. Konnekrop

6. HaGop coenMHUTENbHBIX TPOBOIOB

1. O6mue cBegeHUst

CBolicTBa TPaH3UCTOPOB OIUCHIBAIOTCS CIEAYIOIMIMMH YETHIPbMS CEeMEHCTBaMU
XapaKTEPHUCTHK.

BxoaHasi XapaKkTepHCTHKA [TOKa3bIBACT 3aBUCUMOCTh TOKa 0a3bl Iy OT HamnpspKeHHs
B nienu 6a3a/amutrep Uss (mpu Uks = const).

BoixogHasi XapaKTepMCTHKA I10Ka3bIBa€T 3aBUCHUMOCTh TOKa KoyuiekTopa Ik oT
HanpspKeHUs ey KoyutekTop / SMUTTEp Uks Ipu pa3andHbIX PUKCUPOBAHHBIX 3HAYEHUSIX
TOKa 0as3bl.

XapakTepucTMKa YyHpaBJieHHsl TIpeJAcCTaBiIseT co0OM  3aBHCUMOCTh  TOKa
koJuiektopa Ik ot Toka 6a3el Ig (mpu Uks = const).

XapakTepucTUKa 00OpPaTHOW CBA3M €CTh 3aBHCHMOCThH HAIPsOKEHUS Iiernu 0asza O
smutTep Usps, COOTBETCTBYIOMIETO PA3IMYHBIM HEU3MEHHBIM 3HAYCHHUSM TOKa 0asbl, OT
HaIpspKeHUs 1ienu KoyuieKTop/aMutTep Uk MPU pa3nudHbIX (DUKCUPOBAHHBIX 3HAYCHUSIX
TOKaA.

2. [IpakTyeckas 4acTb

3aganue

CHSATB DKCTIEPUMEHTAIILHO U ITOCTPOUTH TPaPUKH YETHIPEX CEMENCTB XapaKTEPUCTUK
OUIIOJISIPHOTO TPAH3UCTOPA N-P-N THIIA.

Iopsinok BbINOJIHEHNSI padOThI

e CoOepute nenb cormacHo cxeme (puc.l). ITorenmumomerp 1kOM ucnonb3yeTcs ais
peryiupoBanusi Toka ©0a3bl, pesuctopbl 100 um 47xkOMm — [yl OrpaHUYCHUS
MakcuMmanabHOro Toka 0Oa3bl. M3mepenne Toka Oa3el I u Hampsikenuss Uss
MPOU3BOAATCS MyJpTUMeTpamu Ha npegenax 200pA u 2B COOTBETCTBEHHO.
PerynmupoBanue HanpsokeHuss Uks OCYIIECTBISETCA  PEryJIATOPOM  HCTOYHMKA
IIOCTOSIHHOTO HAampsbKeHHs, ToK kosuiekropa Ik m HanpsbxkeHne Uk u3MepsroTcs
BUPTYaJIbHBIMU MpUOOpamMu (Ipeaenbl U3MEPEHUs KOHHEKTOpa H3MEHSIOTCS B XOJe
paboThI IO Mepe HEOOXOAUMOCTH UJTU MO MOJICKa3KaM KOMIIBIOTEPA).

e VYcraHoBuTe nepBoe 3HaueHue Toka 6a3el 20 HA u uzmenss Hanpsokenue Uks coriiacHo
3HAYCHHUSM, yKa3zaHHbBIM B Ta0n. 1, caumure 3aBucuMocTu Ik (Uxs) m Ups (Uks).
[ToBTOpHUTE 3TN U3MEPEHUS NP KAXI0M 3Ha4YeHuU Iy, ykasaHHOM B TabmuIe.
IIpumeyaHue: XapakKTePUCTHKU TPAH3UCTOPA MU3MEHSIOTCS B X0/€ pabOThl U3-3a €ro
HarpeBa. [loaTomMy s Oojblel OMPeNeIeHHOCTH PEKOMEHAYETCS YCTaHOBUTH
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HyxHbIe 3HaueHus Ign u Uks, BeIkIOunTh Ha 30 ¢ OJIOK reHepaTOpPOB HAMPSHKCHUH,
3aTeM BKJIIOYUTH €r0 U OBICTPO 3amucaTh MoKa3zanus mpubopoB V1 u A2.

+ O—

100 kOm 47 KOm

15B
1kOm
A\
- O
Puc.1
Tabnuya 1
Uis, B Is=20 pA Is= 40 pA Is= 60 pA Is=80 pA
IK, MA U];3, B IK, MA U1;3, B IK, MA U1;3, B IK, MA U];g, B
0
0,5
2
5
10
15

e [loctpoiite rpadukm cemeiicTBa BBIXOAHBIX xapakTepucTHK Ik (Uks) u cemelcTBO
xapakTepucTuk oOpatHou cBs3u Uss (Uks), He 3a0BIB yka3aTh KaKOMy TOKY Oasbl
COOTBETCTBYET Kaxasi KpUBasl.

o VYcranoBute Uy = 0 u u3MeHss TOK 0a3bl B COOTBETCTBUM CO 3HAYCHUSMH,
yKa3aHHbIMH B Ta0u. 2, caumure 3aBucuMocTh Ugs (Is). YBennubte Hampspkenue Uks
10 5B u cHoBa cuumute 3aBucumoctbh Usgs (Ig), a Takke u Ik (Is). [loBTOpHTE 3TOT
onbIT Takxke npu Uks = 15 B. (IIpu npoBeneHnn 3THX U3MEPEHUN Tak)Ke YUYUTHIBANUTE
MpUMEYaHUe K MPEAbIIYIIEMY OTIBITY).

e [loctpoiite rpaduku BxomHbix Is(Ups) m perymupoBounbix Ik(Is) XapakrepucTuk,
yKazaB JJIsl KaXKJI0M KpUBOW COOTBETCTBYIOIINE 3HaUeHUs Uxkn.

Tabnuya 2

I];, ].IA

UK3=0B

UK3=5B

UK3= 15B

Us>, B

IK, MA

Us», B

IK, MA

Us>, B

IK, MA

0

5

10

20

50

80

BriBoxa:
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KoHTposbHbIE BONIPOCHI:

1. KakoBo HazHaueHUE TPAH3UCTOPOB?

2. Kakwue BbI 3Ha€TE BUIBI TPAH3UCTOPOB?

3. CKOJBKO p - n - IEPEXOJIOB Y MOIYIIPOBOJHUKOBOTO TPAH3UCTOPA?

4. VYxaxuTe NOJSIPHOCTh HAIPSDIKEHHUS HAa 3MUTTEPE U KOJUIEKTOPE TPAH3UCTOpa
TAIAp —N-p, N —D - N.

5. TI'me npuMeHSIOT TpaH3UCTOPHI?
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JlabopaTopHasi paGora Ne§
HccienoBanue padoTbl cXeM BbINPSIMJIEHHUS EPEMEHHOI0 TOKA

Henan: UCCIIEI0BATh paboty IIOJIYIIPOBOJHUKOBOTO 0JIHO(a3HOTO
JBYXIIOIYTIEPUOJIHOIO BBITPSMUTEIIS.

IIpuGops1 1 060pyaOBaHMeE:

1. ITosyITpOBOTHUKOBBIE OB

2. Pesuctop 10 kOm

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

3. UcTouHuK nuTaHus OT 0J0Ka FeHEepaTOPOB HAMPSIKEHUIA

4. KoMIUIEKT MyJbTUMETPOB B KAUE€CTBE aMIIEpMETPa U BOJIbTMETPA

5. Ocuumnorpad

6. HaGop coenMHUTENbHBIX TPOBOJIOB.

1. O0uue cBeaeHust

B nmenu ¢ moaynpoBOAHHMKOBBIM JAHOAOM (pucC.l) YCTaHOBHBIIMICS TOK MOXKET
IIPOTEKATh TOJIBKO MPH ONPEACIICHHON MOJSIPHOCTH ITPUIIOKEHHOTO K U0y HAIPSKEHHUS.
IIpyn M3MEHEHUU NOJIIPHOCTH HAIPSDKEHUS JUOJ 3allMpacTcss M TOK INpekpamaercsa. B
LENU MEePEMEHHOr0 (CUHYCOMAAIBHOT0) HANPSKEHUSI TOK NMPOTEKAET TOJBKO B TEUEHUE
TOM IOJYBOJIHBI, KOI/Aa AUOJX OTKPBIT. [lomyBosiHAa Apyroi mojaspHOCTH nojaasistercs. B
pe3ynbTaTe B LIENU UMEET MECTO TOK OJAHOrO HampasieHUs. sl yMEHbIICHUS ITyJIbCallui
BBIIPSAMIICHHOTO HANpsHKEHUS NPUMEHSIOTCS Criaxkuparomue ¢QuibTpbl. [Ipocteiimum
GUIBTPOM SBIISAETCA KOHACHCATOP, OIKIIOYEHHBIN TTapauieIbHO HATPy3Ke.

A Ugx
I~ iy
O — > t
Usx RHarp Ud AUd
t
O Ll
Puc.1
OnHoda3zHbIil ABYXITONYNIEPUOIHBIN BBIIPSIMUTENb MPUMEHSIOT B HU3KOBOJBTHBIX
YCTPOMCTBAX. JlmarpaMMbl ~ HampsHDKEHHH W TOKOB, TOSICHSIOMUE  paboTy

JBYXIIOIYTIEPUOAHOIO BBIIPSIMUTENSL CO CPEAHUM BBIBOJIOM Ha AaKTUBHYIO Harpy3Ky
IIPEACTABIICHBI HA PUC.2.

Tema i, iy S
- 2
Uy

T

1]

1




Juonel cxemsl VD1 1 VD2 mpoBOAST TOK MOOYEPETHO, KAXKIBIA B COOTBETCTBYIOLINI
ITOJIYTIEPUOJ TATAONIETO HANPSKEHUA. B TeueHne nepBoro noiaynepuoia
ITOJIOKATENIBHBINM MIOTEHITUAT UMEET aHO A1oa VD1 U TOK iy MPOXOINT Yepe3 Hero. B
TEYEHHUE BTOPOIO MOIYyNEPHUOAA ITOJI0KUTEIBHBIN IOTEHIIMA UMEET aHOX auoaa VDo,

TOK Iyq2 IPOXOJUT YEPE3 HETO, IIPUYEM B LIEIIU HATPY3KHU TOK iy IPOXOIUT B TOM XKe
HaIpaBJIEHUH, YTO U B NEPBBIN Noaynepuo. Takum o0pa3oM, B OTIMYKE OT IPOCTEHIIEro
OJIHOIIOJIYIIEPUOJHOTO BBIIIPSIMUTEIIS B BBIIIPSIMUTEIIE CO CPEAHEN TOUKOU BBIIPSIMIICHHBIN
TOK IPOXOAUT YEpe3 Harpy3Ky B TeUEHHE 000MX MOIYNEPHUOI0B IEPEMEHHOTO TOKA.

[Tpu nccienoBaHUY BBIIPSIMUTENEH IPUMEHSIOTCS CIEAYIONINE 0003HAYEHUS:
Usx, Upx — MTHOBEHHOE U JICUCTBYIOLIEE 3HAUEHUSI CHHYCOUIAJIBHOIO BXOIHOTO
HANPSIKCHHUS;
ud, Ud, Udmax, Udmin— MTHOBEHHOE, CpEIHEE, MAKCUMAIbHOE, MUHAUMAIbHOE 3HAYCHUS
BBIXOJTHOTO (BBIIPSMIIEHHOTO) HANIPSKEHHS
fi— yacrora mynbcanuii BBIXOJHOTO HAIIPSKEHUS;
Ua / Usx— k03 PUIIUEHT BBINPSIMIICHUS;
m = fuyupe / fox— YKCIIO MyNbCalUd BRIMPSIMIEHHOTO HAIMPSKEHUS 32 OJJUH [IEPUOJ
HaIpsKEHUS TUTAHMUS;
Kyme = o Usps =0

I'Id I'Id

dmin

— K03 GUIUCHT MTyJIbCAINI BRIMPSIMICHHOTO HAIPSKCHUSI.

2. ITopsiiOK BHINOJIHEHUS PA0OTHI
e (Cobepure 1emb coriacHo cxeme (puc.3) 6e3 CriaxxuBarIiero GuibTpa.
e Brmounte ocrmmiorpad. [TogkmounTe aBa IF0OBIX BX0a ocumiiiorpada K KaHaiam
VO u V1. Ycranosute pa3septky SMC/memn.
e [lepenecute Ha rpaduk (puc.4) OCHIIIIIOTPAMMBI BXOHOTO M BBIXOJHOTO HAMPSIKEHUH.
e Caemaiite uamepeHus u anumute B Ta0.1. 3HaueHus: Usx — neictBytomee, Ug—
CpCaHEC, AUnlebc, m= fl‘Ilebc/ fox.
e Paccuwuraiite u 3anummute B Ta01.1 ko3pdurueHTsl Ud / Usx ¥ Kuyase.

s Tige

G
U= {1 R, '=c v@
3~ | f=50Tn ) [:LUKOME C
N ;
- o i 9
AvaA\va

Puc.3

e [lapaymensHo Harpy3o4yHoMmy pesuctopy Ry  mogkmrouuTe — CriakuBarollue
KoHJeHcaTopbl C ¢ €MKOCTAMH, YKa3aHHbIMU B TaOJ.l, OBTOpUTE HU3MEPEHUS U
JopucyiiTe rpadvKy BBIIPSAMIEHHOTO HANIPsHKEHUs Ha puc.4.
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Tabnuua 1

C, Mr®D 0 | 1 10 | 100

UBx, B

Uq, B

AUl'ly.J'le’ B

Ud / UBx

kl‘Ile bC

Puc.4
BriBon:

KoHTpoabHbIe BONIPOCHI:

1. CpaBHHMTE MOCTOBYIO CXEMY M JABYXIOJYIIEPUOJHYIO CXEMY C HYJIEBOM TOYKOM.

2. Yto Takoe KOd(PPUINESHT BHIIPSIMICHUS U KOI(DPHUIIUESHT myTbcauii?

3. Kakoe pnelcTBHE OKa3bIBa€T CIVIAXKMBAIOIIMN KOHAECHCATOp HAa aMIUIATYLY
ITyJIbCAUN HAPSKEHUSA?

JlaGoparopHasi pabora Ne9
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HccaenoBanue padboTbl yCHJINTESI HU3KOM YaCTOTHI

eab: H3ydnTh MPUHITAT PAOOTHI YCUIUTENS HAMPSHKEHUS HU3KOH YacTOTHI, a TAK)KE
AKCIEPUMEHTAIIBHO OMPEAEIUTH €0 OCHOBHBIE MTAPAMETPHI.

IIpuGops1 1 06opyaoBaHMe:

1. Ycunurenb HU3KON 4aCTOTHI, BHIOJTHEHHBIN M0 CXEME € OOIIUM SMUTTEPOM

2. Uctounuk nutanus oT 0JI0Ka TeHEPaTOPOB HAMPSHKEHUN

3. KoMniekT MyabpTUMETPOB B KAUE€CTBE BOJIBTMETPOB

4. Ocnumiorpad.

1. O0mue cBenenust

Yceunurens HanpspbkeHus: Hu3kod yactotel (YHHY) npennasnHadyeH mjisi yCUJICHHS
BJIEKTPUYECKUX CUTHAIIOB B MHTEpBaje 4yactotT otT 20 ' go 20 kI,

TpaH3ucTopbI UCMOIL3YIOTCS KaK YIPABIISIONIUME AJIEMEHTHI B YCUITUTEIbHBIX IEISX.
[To Ha3BaHWIO TOTO 3JIEKTPOAA TPAH3UCTOPA, KOTOPBIM MCIOIB3YETCS Kak oOmas TOodKa
JUISL HAIPSIKEHUH BXOJIHOTO M BBIXOJHOT'O CUTHAJIOB, PA3IMYalOT TPU OCHOBHBIE CXEMBbI
yCUJIUTENCH Ha OUTIONSPHBIX TPAH3UCTOPAX:

e ¢ o6mmM smutTepoM (0I)
e ¢ 00muM kosiekTopoM (OK)
e ¢ o6Omeii 6a3oli (OBb).

B nHaubosee pacnpoCTpaHEHHBIX CXE€MaX YCUJIUTEIEH HCMIOJB3YIOTCS N-p-n
TpaH3ucTopbl. OTHAKO P-N-P TPAH3UCTOPHI TAKKE MOMKHO MCIIOIb30BaTh, HO TOT/a HYKHO
M3MEHUTH MOJISIPHOCTH paboyuero HaMpsKEHUS.

B nannoii paboTe UCIONB3yeTCs] YCWIWTEIh HU3KOM YaCTOThI, BBITIOJIHEHHBIA IO
CXeMe C OOIIMM IMUTTEPOM.

VY cuneHuio CUrHaJIOB COOTBETCTBYET HArpy304HbIN peKuM padoThl TpaH3ucTopa. Ha
puc.2 noKasaHa NpoCTeIas CXema yCUIMTENS Ha TPaH3UCTOPE TUIIa p-n-p.

Puc. 1. Cxema ycunumens na mpanzucmope ¢ O3

B TpaH3ucTOpHOM yCWIHMTENE YIOPABISIEMOW SIBISAETCS KOJUIEKTOpPHAs LE€Mb, a
yhnpaBisionieii — 0a3oBasg. B KoJJIEKTOpHOW Ienu TpaH3UCTOpPAa HMEETCS HCTOYHHUK
nutanus Ex (—Ex), comporTuBiieHne Harpy3ku TpaH3ucTopa Rk M pazaenurenbHbIM
koHjaeHcatop C, . B 0a30By10 11e1b BKIIIOUEHBI JIBA UCTOYHUKA: UCTOUHHK MEPEMEHHOIO
HanpsokeHus ¢ aMIIUTYA0M Ump = Uzx 1 HICTOYHUK MOCTOSIHHOT'O HANPSIKEHHS CMEILICHUS
Ecv, TIOCTEIHNN B TPAH3UCTOPHOM YCHIIUTEIE HEOOXOIUM JJISi TOTO, YTOOBI OOCCIICUHTH
HEOOXOJIMMBI HaYalbHBIM TOK MOKOS Ixo B 1enu Kosuiekropa. Jjist 3TOro mojisipHOCTH
HaIPSHKEHUST CMEIIECHUS yCTaHABIMBAIOT TaK, 4TOOBI OHO OTHHPAIO TpaH3ucTop. llpwm

OTCYTCTBUM OTPULATEIBHOTO HANPSLKEHHsI cMenleHusl ToK 0a3bl Iy = 0, B KOJJIEKTOpPHOU
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LEeNU TPaH3UCTOpa IIPOTEKAET HACTOJIBKO HE3HAYUTENbHBIA TOK, YTO IIPAKTUYECKU
TPAH3UCTOP MOYKHO CUHMTATh 3anepThiM. Ecii Ob1 B 0a30BO# 1IENTH OTCYTCTBOBAJ UCTOYHUK
OTPULATEIIBHOTO HANPSIKEHUS, TO B TMOJIOKUTEJIbHBIE TMOJYNEPUOALl BXOIHOTO
HaIPSKEHUST TPAH3UCTOP 3aMUPANICS U BO3HUKAIU Obl OOJIbIINE HETUHEHHBIE UCKAKECHHUS.
Hanpsokenne Ugps wH3MeHsETCS NPONOPUMOHAIBHO BXomHoMy curHany Usx u B
KOJUIEKTOPHOM LIENHA MPOUCXOAUT MPONOPUUOHAIBHOE n3MeHeHue Toka Ik. Tok Ik coznaer
Ha pe3uctope Rk mynbscupyromiee HampsbkeHue. PasgenutensHbiil konaeHcatop Cp
IIPOITYCKAET HA BBIXOJHBIE 3aKUMBbI TOJIBKO IIEPEMEHHYIO COCTABIISAIOIIYIO KOJJIEKTOPHOTO
HanpsoxeHus. [logoupas coorBercTByromue 3HaueHus Ex, Rk 1 Tum tTpansucropa, MOXHO
MOJYYUTh HA BBIXOJHBIX 3aKMMAaX MEPEMEHHOE BbIXOAHOE HampsKeHUE Ugux = Ukn, BO
MHOT0 pa3 mpeBsbimaroriee aMmauTyay Ums. (Ry — compoTtuBnenue norpeduresns).

OMUTTEPHBIN Mepexoj TPaH3UCTOpa MpU pabOTe YCUIUTENS BCErJa OTKPHIT U BO
BXOJIHOW ILIEMH NPOTEKAET TOK Ip ; clegoBaTelibHO, MCTOYHHUK BXOJHOTO HANPSKECHUS
BCEI/Ia PACXOJyeT MOINHOCTh. IIpy OIHOBPEMEHHOM BO3JCHUCTBMM Ha y4YacTOK 0aza-
sMutTep ABYX HampspkeHUd Ecy 1 Ump B 1lenmu 0a3bl MPOTEKaeT MyJIbCUPYIOUIUNA TOK.
[TOoCTOSIHHYIO COCTABISAIOLIYIO CO3/1a€T UCTOUYHUK CMEILICHUS, a IEPEMEHHYIO — UCTOYHUK
BXOJTHOT'O HaIIPSIKEHUS.

2. Iopsinok BbINOJIHEHUSI Pa0OTHI
e (CHATb aMIUTUTYIHYIO XapaKTEPUCTUKY YCUIIUTENS MIPU MTOCTOSSTHHON YaCTOTE CUTHAIa
f=1xlm.
Tabnuua 1

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

UBbIX ’ B

e [loctpouts amMmmuTyHYy10 XapakTePUCTUKY Usgpix (Usx).
e CHATH aMIUTMUTYJHO-YaCTOTHYIO XapaKTEPUCTHUKY, MPEICTABIISIONIYI0 COOOH
3aBUCUMOCTH KO3 dunmenTa ycuneHus ot 9acTotbl mpu Usx = const (Uszx =0,35 B).
Tabnuya 2

f, k' 01 | 03 | 06 | 09 | 12 | 1,5 | 1,8 | 21 | 24

UBbIX ’ B

kU= UBLIX/ UBX

e Bpruucantb kK03GHUIUEHT YCUICHHUS U IOCTPOUTH aMIUTUTYIHO-4aCTOTHYIO
xapakrepuctuky ku(f).

BriBona:

KoHTposbHbIE BONIPOCHI:

1. B ueM 1OCTOMHCTBA M HETOCTATKU TPAH3UCTOPHOI'O YCHIIMTENIS 110 CPABHEHUIO C
JIAMITOBBIM?

2. [loueMy B yCHJIMTENSAX Yallle BCETO UCIOB3YETCS CXeMa C OOIIUM AIMUTTEPOM?

3. HazoBuTe mpu4uHbBI TOMEX MpHU paboTe yCUITUTENEH.

51




JlabopaTopnast padora Nel(
Onpenesnenue THIIA MUKPOCXeM 10 MAPKHPOBKeE

Heb: HayYUTHCS ONPENETATH TUI MUKPOCXEMBI IO MAPKUPOBKE
IIpubopsl n 06opynoBanme: Habop UMC

1. O0mme cBegeHns
Cucrema odo3nauennit UMC

Jlnst pa3paboOTKH M CO3/IaHUS CJIOXKHOM AJIEKTPOHHOM armapaTypbl Ha 0aze UMC,
Tpedyercs omnpenencHHbi Ha00op UMC pa3nuuHOrO Ha3HAYCHUS, COBMECTUMBIX MEXKIY
c00O0M 1O AJEKTPOHHBIM MapaMeTpaM. DJIEKTPOHHAS! MPOMBIIUIEHHOCTh BBIITYCKAET CEPUU
MHTETPAIbHBIX MHUKPOCXEM, T.€. COBOKYMHOCTh MHUKPOCXEM, BBHIMOJHSIOMIUX Pa3IMYHbIC
GyHKIMHA, HO UMEIONMNUX OJAMHAKOBOE KOHCTPYKTHBHO-TEXHOJIOTHYECKOE HCIIOTHEHUE U
MPEIHA3HAYEHHBIX JJIsi COBMECTHOIO NMPUMEHEHHUSI B PAIMO3JECKTPOHHOM amnmaparype. B
COCTaB CEpUM MOTYT BXOJUTH JECATKUA PA3JIUUYHBIX TUIIOB MUKPOCXEM B 3aBUCUMOCTU OT
00JacTH MPUMEHEHUS U HA3HAYCHUSI.

[To mpunstoit cucreme (I'OCT 17467-88) o6o3nauenne MC mOMKHO COCTOSTH U3
YEThIPEX IIEMEHTOB.

Ilepewuii 31emenm (6yxkBa «K») mokaspiBaeT, 4TO MHUKpOCXEMa MpeTHA3HAUYCHA NS
YCTPONCTB MIUPOKOTO MPUMEHEHHs. MUKPOCXEMBbI, ITpeAHa3HAYEHHBIE JJI KCIOpTa (11ar
BBIBOJIOB 1,27 1 2,54 mm), niepe OykBoii «K» uMeroT OykBy «9I».

Ecmu mocne GykBol «K» mepen HOMEepoM cepum ykasbIBaeTcs emie OykBa «P» wmnum
«M», TO 3TO O3HAYAET, YTO JJAHHAS CEpUsl BCS BBIITYCKAETCS B IUIACTMAcCOBOM (OykBa «P»)
WM KepamudeckoM (OykBa «My») KopITycax.

Bmopou 3nemenm - uudpa, cOOTBETCTBYIOUIAs KOHCTPYKTUBHO-TEXHOJIOTHYECKOU
rpynme: 1, 5, 7 - noxynpoBogaukoBsie MIC (0603HaueHne 7 MPHCBOEGHO OECKOPITYCHBIM
nonynpoBoguukoBeiM UC); 2, 4, 6, 8 - rubpuansie UC; 3 - MUC npouune (mieHOYHBIE,
BaKyyMHBbIE U KEpaMUYECKUE U T.]11.).

Tpemuii snemenm - 2 - 4 nudpel, 0003HAYAIONINE MOPSIKOBBIA HOMEDP Pa3pabOTKU
CEpUU MUKPOCXEM.

Yemeepmutit Inemenm - iBe OyKBbI, 0003HAYarONMe PYHKIIMOHAIBHOE HA3HAUCHUE
MUKPOCXEMBI.

Ilameui  2n1emenm - TIOPSIAKOBBIM  HOMEpP  pa3pabOTKM  MHUKPOCXEM 10
(YHKIIMOHATEHOMY TIPU3HAKY B TaHHOU cepur. OH MOXKET COCTOSTh KaK U3 OJHOU MUQPHI,
TaK ¥ U3 HECKOIBKUX ITUDP.

B coorBerctBun ¢ ['OCT wmukpocxeMbl 1O ()YHKIHOHAJIbHOMY Ha3HAYEHUIO
0003HaYar0TCs CAEAYIOMINM 00pa3oMm:

1. I'enepatopsl - I': rapmoHndeckux curHajaoB - ['C; mpsMOYTOJIBHBIX CUTHAJIOB
(mynsTHBHOpaTOopel) - [T nuHeliHomM3MeHsomuxcst curHanoB - [JI; curHamos
cnenuaibHoi Gopmel - ['®D; mryma - I'M; nmpoune - T'TL

2. Jlerextopel - [: ammutyansie - JIA; umnynascHbie - JIU; uvactotneie - [C;
¢dazosbie - JID; npoune - JI1.

3. KommyTtaTops! u kimtoun - K: Toka - KT; nanpsixkenns - KH; npoune - KII.

4. JIormueckue snemeHThl: 3aemMenT U-HE - JIA; snement MJIN-HE - JIE; sanement U
- JIU; snement UJIN - JIJI; sanement HE - JIH; snement U-UJIN - JIC; snement -HE /
WNJIN-HE - JIb; snement U-UJIN-HE - JIP; snement U-UJIM-HE/U-HE - JIK; snement
NIIN-HE/NJIA - JIM; pactumpurenu - JIJI; npoune JIIT.
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5. Mopynstopel - M: ammuuryansie - MA; wactotaeie - MC; da3oBeie - M®D;
nMmnyJibcHbIe - MU; mpoune - MIL.

6. IlpeobpazoBarenmu - II: wactorer - IIC; ¢aser - [ID; mmurensHocTm - [1/I;
Harnpsoxenust - [1H; mommHoctu - [IM; ypoBHs (cornacoBarenu) - I1V; kog-ananor - [1A;
a"anor-kox - [1B; koakon - I[1P; mpouwue - I1I1.

7. Bropuunble uCTOUHUKHU TuTaHus - E: Beinpsmurenu - EB; npeoOpazoBarenu - EM;
crabunuzaTtopsl Hanpsbkenus -EH; ctabunmuszaTopel Toka - ET; nmpoune - EINL

8. Cxemsbl 3a1epkku - b: maccuBHbie -bM; akTuBHBIE - BP; ipoune - BIL.

9. Cxembl cenekuuu U cpaBHeHus - C: amrumutynasbie (ypoBHs curHana) - CA;
BpeMeHHbIe - CB; wactorasie - CC; ¢azoBsie - CB; npoune -CII.

10. Tpurrepsi - T: JK-tuna - TB; RS-tuna (¢ pa3aenbHbiM 3anyckom) -TP; D-tumna -
TM; T-tuna - TT; nunamudeckue - TJI; [lImutta - TJI; koMOuHupoBannsie - TK; mpouue -
TIL.

11. Yennurenu - V: BBICOKOM 4acTOTHI - Y B; MpOMEKyTOYHOM 4acTOTHI - Y P; HU3KOM
yactoTel - YH; uMnynbCHbIX cUrHanoB - YU; moBropurenn - YE; cuuTbiBaHus u
BocnpousBeaeHus - YJI; ungukanuu - YM; nocTOsSSHHOro toka - YT, onepanuoHHbIE U
muddepenuuansubie - Y 1; npoune - YII.

12. ®unetpsl - @: BepxHux vactoT - OB; HmwkHMX yacTtoT - ®H; nmonocoBeie DE;
pexekTopHble - OP; mpoune - OII.

13 ®opmupoBarenu - A: UMIYJIbCOB MPAMOYTOIbHOU hopmbl - Al'; alpeCHBIX TOKOB
(dbopmupoBaTeny HaMpsHKEHUH U TOKOB) - AA; UMIYJIbCOB crielMaIbHON QopMbl - AD;
pa3psAIHBIX TOKOB ((pOpMHUpOBATENH HANPSXKEHUN U TOKOB) - AP; mpoune - AlL

14. DOnemeHThl 3alOMMHAKOIIMX YCTPOMCTB - Marpunbl Hakonurenu: O3Y
(omepaTuBHBIE 3anOMUHaKOMIKME ycTpoiictBa) - PM; II3VY (mocrosiHHbIE 3alioMUHAKONINE
yctpoiictBa) - PB; O3VY co cxemamu ymnpasieHus - PY; [I3Y (MacouHble) co cxemaMu
yrpasienus - PE; [13VY co cxemamu yripaBiieHHs U ¢ OTHOKPATHBIM ITPOTPaMMHUPOBAHUEM
- PT; II3Y co cxemamu ynpaBlIeHHs] U C MHOTOKpPAaTHBIM ITporpammupoBanuem - PP; A3Y
co cxemamu ynpasieHus - PA; nmpouue - PIL.

15. DneMeHThl apupMETUYECKUX U JTUCKPETHBIX YCTPOMCTB: peructpel - HUP;
cymmatopel - UM; momycymmaropel - WJI; cuetunku - WE; mmdpatoper - UB;
nemmdparopsl - UJ1; kombunuposanusie - MK; npoune - UII.

16. MHOTrO(YHKITMOHAILHBIE MUKPOCXEMBI - X: aHajaoroBeie - XA; nudpossie - XJI;
koMOuHupoBanHbie - XK; npoune XII.

17. MuxkpocOopku, Habopsl s1emeHToB - H: muomos - HJI; tpansuctopos - HT;
pe3ucropos - HP; konnencaropos - HE; komOnnupoBannsie - HK; npoune - HII.

2. Ilopsigok BbINOJIHEHUS] padOTHI

e BuHuMarenbHO U3yUYUTE MUKPOCXEMY.
e 3amonHuTE TAONMILy 1.
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Tabnuua 1

VYcioBHOE [lepBbiit KoncrpyktuBHo- | IlopsakoBeiii | @yHkuuvoHaneH | IlopsnkoBsiid
0003HaUYeHNE JJIEMEHT TEXHOJIOTMYECKa HOMED 0€ Ha3Ha4YeHUe HOMED
nMC 0003HaYECHUS s TpyIa pa3paboTku MUKPOCXEMBI pa3paboTKu
nmMcC (pacmugpoBka) cepuu (pacmmugpoBKa) | MUKPOCXEM MO
(pacmudpoBka) MHKPOCXEM (byHKIIMOHATB
HOMY
MIPU3HAKY B
JTAHHOM CepUH
BriBoa:

KonTpoJibHbIE BOIIPOCHI:
1. JlaliTe onpenieieHue NHTErPATBHON MUKPOCXEMBI, dJIeMeHTa U koMmnoHeHTa IMC.
2. ITo xakuM mpu3Hakam kinaccupunupyrotr UMC?
3. Kakue UMC Ha3bIBaIOT IJICHOYHBIMH, TTOTYPOBOJHUKOBBIMU U THOPUAHBIMU?

54




HNHCTPpYKIMOHHBIE KAPTHI

AJIA TIPOBEACHHUSA NMPAKTUYCCKUX 3aHATHH

IIpakTnueckoe 3ansaTue Ne 1

Pacyer pa3BeTBJICHHBIX HeNel MOCTOSTHHOIO TOKA

He.m;: HAY4YUTLHCA OIIPCACIIATH IMIapaMCTPhI pa3BCTBJICHHBIX ueneﬁ ITIOCTOSAHHOI'O TOKA.

3aganue
1) Wcnons3ys JaHHble B Tabn. 1, cormacHo R, 3 R;
Bamemy  BapuaHTy, ONpeIeIWTe  SKBHBAJIECHTHOE R, [{= = L’_‘
COMPOTHBIICHHE TICTIH, TOK B ICITH, HATPSKCHHS 1 TOKH  ° ’ Ry :
Ha Bcex pesucropax (puc.l). ! =
PI/I.:J. 1
Tabnuua 1
Bapuant | 2 3 4 5 6 7 8 9 10
UB 120 125 150 160 180 200 225 240 270 200

R1,0m 8 28 6 24 25 16 34 16 10 16

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

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

R4, OM 18 120 15 50 60 40 24 60 30 40
2) Hcnonp3ys paHHble B Tabd. 2, COMIACHO R, R;
Bamemy  BapuaHTy, ONpeIeIWTe  SKBHBAJIECHTHOE

COIMIPOTUBJICHUC IICIIM, TOK B LCIIK, HAIIPAKCHUA U TOKH

Ha BCceX pe3ucTopax (puc.2).

Bapuant | 2 3 4 5 6

UB 90 130 | 156 180 | 210 | 234 | 240 | 260 | 350 | 260
R;,0Om 36 100 30 24 300 24 60 400 40 20
Rz ,0m 18 25 45 12 60 36 40 100 120 30
R3, Om 45 10 300 30 60 240 48 40 100 | 200
R4, OM 30 15 75 20 30 60 24 60 150 50

3) Wcnons3yss panHble B Tabm. 3, coriacHo

Bamemy  BapuaHTy, OIpeAeluTe  3KBUBAJICHTHOE

CONPOTUBJICHUE 1IETIH, TOK B 11enu (puc.3).
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4) HUcnonb3yss nanHple B Taba. 3, COTIJIAaCHO
Bamemy  BapuaHTy, oOIpeaeiauTe  SKBUBAJICHTHOE
CONPOTUBJICHUE 1IETIH, TOK B 11enu (puc.4).

5) Wcnone3yss panHble B Tabm. 3, coriacHo Ry
Bamemy  BapuaHTy, ONpeIeNuTe  3IKBUBAJICHTHOE

E-
A SN
COINPOTHBJICHUE 1IETIH, TOK B 1enu (puc.S).
Fs R4 Rz |::| Rz
B

Puc.5
6) Wcnone3ys naHHele B Tabn. 3, cCOriacHo ..Ef R R
Bamemy  BapuaHTty, Ompenenure  SKBHBAJICHTHOC '
CONPOTUBJICHUE 1IETIH, TOK B 1Ienu (puc.6).
u[] ]
B
e

7) MHWcnonb3ys nanueie B Tabn. 3, cormacHo Bamemy
BAPUAHTY, ONPEIEIUTE SKBUBAJIECHTHOE CONPOTUBIICHUE
LIeTH, TOK B 1iemnu (puc.7).

Puc.7
Tabnuya 3
Bapuant 1 2 3 4 5 6 7 8 9 10
UB 100 | 200 | 100 | 50 100 | 50 100 | 50 100 | 100
Ri123456, OM 16 20 14 5 18 7 15 9 10 12

BeiBOA:
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IIpakTnuyeckoe 3ansaTHe Ne 2
Pacuer oqHo(a3HOI Lenu nepeMeHHOro ToKa

I.[e.m;: HAY4YUTBCA IIPOBOAUTHL PACUCT HepaBBGTBHGHHOﬁ u pa3BeTBHeHHOﬁ OcIIn
OI[HO(ba?)HOFO IICPCMCHHOT'O TOKa.

3aganue

1. Pacuyer onqHoga3HOM Hepa3BeTBJICHHOM LeNU ePEeMEHHOI0 TOKA

HepasBeTBneHHas 1ienp NEPEMEHHOIO TOKA COJEPKUT AKTUBHBIE M PEAaKTUBHBIC
CONPOTHUBJIEHUS, BETUYNHBI KOTOPBIX 3aJaHbl B Tadbnuue 1. Kpome Toro, n3BectHa onHa
n3 ponosHuTenbHBIX BenuuuH (U, I, P, Q, S). Ucnonb3ys nannsie Tabmn. 1, coriacHo
Bamemy Bapuanty, onpenenure: 1) moiaHoe conpoTHuBieHHe Lenu Z; 2) Hanpsokenue U,
MPUJIOKEHHOE K 1enHu; 3) cuily Toka B 1ienu [; 4) aktuBHyto P, peaktuBHy0 Q, U MOJHYIO
S MolHOCTH, TOTpebsieMble LEnblo; 5) Kod(h(GUIIMEHT MOITHOCTH; 6) HampsHKEHHE Ha
KKIOM COMpPOTHBJICHUU (€clii OHM He 3aJaHbl B Tabmuie). Haueprtute B Macmrade
BEKTOPHYIO AUArpamMMy HalpsiKEHUMN.

Tabnuua 1
Howmep Howmep Ry, R>, Xvi, | Xr2, | Xci1, | Xc2, | JlonoaHuTenbHas
BApUaHTa CXEMBI Om 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 - | Qui= 135Bap
05 3 8 - 6 - 8 4 |Ux=40B
06 3 80 - 100 - 25 15 |[I=1A
07 4 6 2 10 - 1 3 | P=200Br
08 4 40 20 20 - 80 20 | Qc1=-320Bap
09 5 32 - 20 20 6 10 [I=4A
10 5 32 - 25 15 8 8 | Uui=125B
11 6 4 2 5 6 3 - | I=5A
12 6 4 8 10 15 9 - | Q=1600Bap
13 7 8 - 12 - 6 - |P=72Br
14 7 4 - 15 - 12 - |U=30B
15 8 2 6 10 - 4 - |U=20B
16 8 6 10 8 - 20 - | Q=-192Bap
17 9 3 - - - 1 3 |I=6A
18 9 16 - - - 8 4 | P=64Br
19 10 4 - 10 - 3 4 | P=64Br
20 10 8 - 12 - 4 2 |U=80B

R, L, R o R B 2, B

[ ] — v

lg

*

»
-

Cxema 1 Cxema 2
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¢, L, R, C; R; L Cy Ry Cz
I
—f =" —
u U
» &
Cxema 3 Cxema 4
cl Rl L1 C: L: Cl Ll Rl L: R;
o HF i e N ey I
L U
- -
Cxema 5 Cxema 6
R1 I-'1 Cl R'1 Ll RI Cl
. ST | ._|:|M\ I
I |
u u
» *»
Cxema 7 Cxema 8
C R, Cs C, L R, C;
I
I |
b
u u
- »
Cxema 9 Cxema 10
2. Pacuer ogHO(pa3HOM pa3BeTBJIEHHOH LeNH EPEMEHHOI0 TOKA

Pa3BerBrieHHas 1eMb TNEPEMEHHOTO TOKAa COACPKUT AaKTUBHBIE M PEaKTHUBHBIC
COTIPOTHUBJICHUS, BEIMYMHBI KOTOPHIX 3a/aHbl B Tabnuie 2. Hanpsokenne uctounuka U =
50 B. Wcnonb3ys nanneie Tabm. 2, coryiacHo BaieMmy BapuaHTy, onpeaenure: 1) TOKA B
I, UX aKTUBHBIE W PEAKTHUBHBIC COCTABJISIONIME; 2) TOK B
HEpa3BETBJICHHON yacTu uenu [; 3) aktuBuyto P, peakTuBHyto Q, v MOJHYIO S MOIIHOCTH,
noTpedsieMble Lenblo; 5) ko3 duiiueHT MomHocTu. HauepTuts B Maciitabe BEKTOPHYIO

o0eux BeTBAX 11 u

JuarpaMMmy TOKOB.
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Tabnuua 2

HOMep HOMep R1, Om Rz) Om XL1, Om XLQ, Om Xc1, Om Xcz, Om
BapHaHTa CXEMBbI
01 1 5 3 - 4 - -
02 2 10 8 - - - 6
03 3 4 - - - - 5
04 4 4 6 3 8 - -
05 5 16 - 12 - - 10
06 6 24 16 - 12 32 -
07 7 5 4 - 6 -
08 8 15 12 - 20 - 4
09 9 8 18 - - 6 12
10 10 4 8 - 12 8 6
11 1 10 6 - 8 - -
12 2 2 3 - - - 4
13 3 12 - - - - 8
14 4 6 3 8 4 - -
15 5 32 - 24 - - 40
16 6 12 8 - 10 16 -
17 7 2 2 ; 3 ; ;
18 8 5 8 ; 4 ] 10
19 9 3 6 - - 4 8
20 10 8 4 - 5 6 8
» » | s *
R R,
U 3 o R,
B Cr—
- -
- ® Cxenm 2
Cxema l
- *» * ]
R, B,
T u
= []%
Ci— L, L,
- - s
Cxema 4
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»
R] Rl R:
U T
C2 [~ °
Ll Cl L:
L » T
Cxema 5 Cxema 6
R,
u u L,
|::| B Ry
L R
R L Cz
g : |
Crena 8
Cxena 7
» »
R, R R,
Ry i T |:T:| 1 )
u U
C —
T 1 C T G L,
*» T C:
Cxema 9 - - —I_
Cxema 10
BriBOa:

KonTpompyemsie komnereniuu: OK 01, OK 02, I[IK 2.2

Kpurepuu oueHku 1a00paTopHbIX padoT M MPAKTHYECKUX 3aHATHIA:
Pesynbrarom paboThl MO Kaxk10¥ J1ab0paTopHOM padoTe (MPaAaKTUYECKOMY 3aHSITHIO)

saBisieTcs odopmiieHHe oTdeTa U ero 3ammura. OIneHKy 3a J1abopaTOpHYH paboTy
(TIpaKTHUYECKOE 3aHIATHE) MPETo1aBaTe b BEICTABIIICT MOCIIC 3aIUTHI OTYETA.

JlabopaTopHbie pabOThI (IMIPAKTUYECKHUE 3aHSITHS) OIEHUBAIOTCS IO MATHOAIIHLHOM

IIKaJIC:

«5» 0aJ1J1I0B BBICTABJISICTCHA 00yUAKOLIEMYCSl, €CJIU:
— paboTa BBINOJIHEHA IMOJTHOCTBHIO M MPABUIBHO; padOTa BBIMNOJHEHA IO TUIAHY C

yueToM TpeOoBaHMI 0€30MacHOCTH; paboTa BBHIIIOJHEHA CaMOCTOSITENIbHO; paboTa cllaHa C
COOJIIOJICHUEM BCEX CPOKOB; COOJIIOJEHBI BCE IMpaBHia OPOPMIIEHUS OTYETa; CIECIAHbI
MIPABUJIbHBIE BHIBOJIBI;
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— BO BpEMS 3alIUTHI OOYYAIOIINIICS TPABUILHO MOHUMAET CYIIHOCTh BOIPOCA, JAeT
TOYHOE OMPENEJICHHE ¢ MCTOJKOBAHME OCHOBHBIX TMOHSTHH, CTPOUT OTBET IO
COOCTBEHHOMY IIJIaHy, COMPOBOXIAET OTBET NMpPUMEpaMU, yMEeT NMPUMEHHUTh 3HAHUS B
HOBOW CHUTYallM¥, MOXET YCTAHOBUTHh CBA3b MEXKAY HM3y4a€MbIM W pPaHEE H3YYEHHBIM
MaTepUalioM M3 Kypca, a TaKKe C MaTepHaJOM, YCBOCHHBIM IPU HW3YYEHHH JIPYTHUX
JTVCUHUILIVH;

«4» 0ani1a BBICTABJISIETCS 00y4aKOIIEMYCS, €CJIM:

— paboTa BBHINOJIHEHA TNPABWIBHO C YY€TOM 2-3 HECYIIECTBEHHBIX OIINOOK
WCIIPaBJICHHBIX CAMOCTOATENLHO MO TpeOOBaHMIO MpernojaBaTeis; padoTa cllaHa B CPOK
(6o c omo3maHWeM Ha JIBa-TPH 3aHATHI), €CTh HEKOTOPBIC HEIOYETHl B O(MOPMIICHUH
OTYETa;

— BO BpEMS 3aIIUTHI OOYYAFOIIMICS TPABUIHBHO MMOHUMAET CYIIHOCTh BOIPOCA, TAeT
TOYHOE OINpEJEICHUEe W HCTOJIKOBAHUE OCHOBHBIX TMOHSTHH, HO OTBET JaH 0e3
WCITOJIb30BAaHUs COOCTBEHHOTO IUIaHA, HOBBIX IMPUMEPOB, O€3 MPUMEHEHHWs 3HAHHWHN B
HOBOW CHUTyalud, 0e€3 HCIOJIb30BaHMS CBA3EH C paHEe HU3YYEHHBIM MAaTepUAIOM U
MaTepUaIOM, YCBOEHHBIM MIPU U3YyUYECHUU JAPYTUX TUCIUIUINH;

«3» 0asJ1a BBICTABJISIETCS 00y4aKOIIEeMYCS, €CJIM:

— paboTa BBIMOJHEHA NPABWJIBHO HE MEHEE YeM Ha TOJOBUHY WM JOMyIIeHa
CYIlIECTBEHHas: OmMOKa, HO OOyYalolluics BIAJeeT O00S3aTeNbHBIMU 3HAHUSMU U
YMEHUSIMU 110 TIPOBEPsIEMOM TeMe; 00yJaronuiicss MHOTOKPAaTHO 00paliaeTcs 3a MOMOIIBIO
MpernojiaBaresis; padboTa caaHa ¢ OMo3JAaHueM 0oJiee TpeX 3aHATUIA; B 0()OPMIIEHUU OTYETa
€CTh OTKJIOHEHUSI 1 HECOOTBETCTBUS IPEABSIBISIEMbIM TPEOOBAHUSIM;

— BO BpeMsl 3allIUThl 00y4YarONIUiCs MPaBUILHO MOHUMAET CYIIHOCTh BOINPOCA, HO B
OTBETE UMEIOTCS OTJICIbHBIE TPOOEIIbl B YCBOGHUH BOTIPOCOB KYypCa;

«2» 0aJu1a BBICTABJIAETCH 00y4aloeMycs, ecJIu:

— BBITIOJITHEHO MEHBIIIE TTOJIOBUHBI MPE/TIOKEHHBIX 3aJaHN/, JOMYIIEHbI aBe (1 6oJee)
CYIIIECTBEHHBIC OMMMOKHA B XOJAC PabOThI, MOKA3aBIIHME, YTO OOyYAIOIIMICS HE BIIAJICET
00s3aTENbHBIMA  3HAHUSMH M YMEHHSIMU TI0 JIAHHOW TeMe€ B TIOJIHOM 0ObeMme,
oOydJaromnuiicss BBINOJHAET paboOTy C TIOMOIIBI0 TpernojaBaTens; padoTa caaHa ¢
HapyIIEHWEM BCEX CPOKOB; UMEETCSI MHOTO HapyIIeHUHN paBuil 0hOpMIICHHUS.

B nannom ciyuae oOyuaromuiicst He TOMmycKaeTcs K 3aumTe otyera. Pabora gomkHa
OBITH UCITpaBJeHA C YYETOM HEJIOCTATKOB.

— MpU 3allUTe oOTueTa OO0ydyarolmuiicss HE MOXET OTBETUTb HU Ha OJUH U3
MOCTaBJICHHBIX BOIIPOCOB.

B nmanHOM cnywyae oOyudaromuiicss OyAeT MOMyIIeH K MOBTOPHOM 3alllUTe OTYeTa
TOJIbKO TIOCJI€ JHUKBHIAIMU TPOOENOB B 3HAHUM YYeOHOTO MaTrepuaga IO0 TeMe
nabopaTopHOH pabOTHI.
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PYBEKHBI KOHTPO.JIb

Konrpoabnas padora Nel
no teme 1.5. Tpex¢a3ubie nenu

MeToauvecKkue peKOMEHIAllUN K KOHTPOJIbHOM padoTe

KonTponbHas palOoTa MOKa3bIBa€T YPOBEHb TEOPETHUECKOM M IMPaKTUYECKOU
MNOJTOTOBKH OOYYaIOUIMXCS, OTPA)KAaeT HAJIUYUE HABBIKOB U YMEHUN CaMOCTOSITEIbHO
WCIIOJIB30BATh U3YUECHHBIA MaTepual.

KontponbHas pabora cocraBimeHa B 10 BapuanTax, coaepxutr 2 3amaun. Ha
KOHTPOJIbHYIO paboTy oTBOAUTCS 90 MUHYT.

B pe3ynbrare n3ydeHHs] BBIHECEHHBIX Ha KOHTPOJIBHYIO padOTy TEM O0yYarolUucs
JOJIKCH:

3HATh

- CYIIHOCTh (PU3WYECKHX MPOLIECCOB, MPOUCXOMSIIMX B JJIEKTPUUECKUX LIEMIX
Tpex(}a3HOro NEPEMEHHOTO TOKa;

- TOPSIOK pacyera MmapamMeTpoB JIEKTPUUECKHUX Liened Tpex(a3HOro nepeMeHHOro
TOKA;

yMeThb

- [pPOU3BOJAUTH pacueT MapaMeTpPOB JJNEKTPUUYECKUX Lened  Tpexda3Horo
IIEPEMEHHOTO TOKa;

- CTPOUTH BEKTOPHBIE JUATPAMMBI.

OT1BeTHI
Bapua 3aganue

HT 1 2

1 U@:UH/ \/3, Lnavn=P namn/ Uq) U(b:Un; Pravn=Lnamn U(b;
1A= InaMn na, Is= InaMn nB;IC: InaMn nc Iag= InaMn NAB., IBC: InaMn nBC;ICA: InaMn nca
Pa=Uala; Ps=Ugls; Pc=UcIc; Pas=Uaglap; Pec=UsgcIsc; Pca=Uca Ica;
P=Pa+Ps+Pc P=PaptPsctPca
Up=220B; Liann=0,18A; Ugp=127 B; Pravs=60 BrT;
1A=1=7,92A; Ic=15,84A; Ias=9 A; Isc=35 A; Ica=17 A;
PA=Py=1742Bt; Pc=3485BT; Pag=1143Br; Ppc=4445 Br; Pca=2159Br:
P=6969BT P=7747 Bt

2 U(I):Un/ \/3, Lnamo=P ramr/ U(b U(I):Un; Pravo=lnavn U(b;
IA: InaMn na, IB: InaMn nB;IC: InaMn nc IAB: InaMn Nnag, IBC: InaMn nBC;ICA: InaMn nca
PAZUAIA; PB:UB IB; PCZUC Ic; PABZUABIAB; PBCZUBC IBc; PCAZUCA ICA;
P=Pa+Ps+Pc P=PaptPgctPca
Uy=127B; Liui=0,79A; Uy=220 B; Pyaun=200 Br;
1A=Ig=33,18A; Ic=11,06A; 1as=30 A; Igc=60 A; Ica=30 A;
PA=Ps=4214BTt; Pc=1405BT; Pag=6600BT; Pec=13200BT; PcA=6600BT;
P=9833BT P=26400 Bt

3 U(I):UJ'I/ \/3, Lravn=P ranar/ Ucb Ucb:Un; P ravn=lnanm Uq),
IA: IJ’IaMH na; IB: IJ’IaMH 1IIB;IC: IJIaMH nc IAB: IJIaMH nas, IBC: IJIaMH 1IIBC;ICA: IJIaMH Nca
Pa=Uala; Ps=Usls; Pc=Uclc; Pas=Uaslas; Pec=UscIsc; Pca=Uca lca;
P=P5+Pp+Pc P=Papt+PpctPca
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Uq)=220B, InaMn:2,27A;

14=2497A; 1s=49,94A; 1c=74,91A;
PAa=5493BTt; Ps=10987BT;
Pc=16479BT; P=32959BT1

Up=127 B; Pravn=75 BT;

IaB=33 A; Igc=13 A; Ica=33 A;
Pag=4191BT; Pec=1651 BT; PcaA=4191BrT;
P=10033 Bt

Up=U/V3; Lian=Prawn/ Uy

1A= Lnavm na, Is= Liawn nB;IC: Lnavm
Pa=Uala; Pe=UsIp; Pc=UcIc;
P=PA+Pg+Pc

Uq): 1 27B, IJIaMH:O,47A;
[1A=7,99A;1s=1c=23,97A
PA=1015BTt; Pg= Pc=3044BT;
P=7103Bt

Uq):Un; Pravn=Inamn U(b;

[AB= Liawn NAB; IBc= Lamn NBC; IcaA= Lnawm ca
Pag=UaglaB; Pec=Usc Isc; Pca=Uca Ica;
P=Pap+Pgct+Pca

Uyp=220 B; Prave=100 BT;

Ia=35 A; Isc=15 A; Ica=15 A;
Pas=7700BT1; Psc=3300 BT; PcA=3300BT;
P=14300 Bt

U@:UH/ \/3, Lnayn=Pnamn/ U(b

1a= Liavn na, Is= Liaun nB;IC: Inavn N
Pa=Uala; Ps=UsgsIp; Pc=UcIc;
P=Pa+Pp+Pc

Uyp=220B; Lnr=0,91A;

[a=60A; [g=20A; Ic=40A;
PA=13200Bt; Ps=4400BT;
Pc=8800BT; P=26400BT

U(b:Un; Prav=lnaun U(b;

IaB= Liavn 1AB; IBc= Liawm NBC; IcA= Lianm e
Pag=UaglaB; Pec=Usc Isc; Pca=Uca Ica;
P=Pap+Pgct+Pca

U(b:127 B, PnaMn:15 BT,

1A5=20 A; Isc=10 A; Ica=30 A;
Pas=2540BT; Ppc=1270 BT; PcA=3810BT;
P=7620 Bt

Up=Uw/N3; Liswn=Pirawn/ U

IA: IJ’IaMH na, IB: InaMnnB;IC: IJ’IaMH nc
PAZUAIA; Pp=Usg IB; Pc=Uc Ic;
P=PA+Pg+Pc

Uy=127B; Liau=0,2A;
[a=1c=7,2A; 1s=28 4A,;
PA=Pc=914BTt; Ps=3607BT;
P=5435BT

Ucp:Un; P ravn=Inanm U(b,

IAB: IJIaMH NAB, IBC: IJIaMH nBC;ICA: IJIaMH nca
Pas=Uaglas; Pec=UscIsc; Pca=Uca Ica;
P=Pap+PBctPca

Uyp=220 B; Prav=75 BT;

Ias=16 A; Isc=4 A; Ica=16 A;
Pas=3520BT; Ppc=880 BT; PcA=3520BT;
P=7920 Bt

U@:UH/ \/3, Lravr=P ranar/ Ucp

IA: IJ’IaMH na; IB: InaMnnB;IC: IJ’IaMH nc
Pa=Uala; Ps=Usls; Pc=Uclc;
P=PA+Pg+Pc

Up=220B; Liva=0,45A;

14=9,9A; [8=29,7A; 1c=39,6A,;
PA=2178Bt; Py=6534Br;
Pc=8712Bt; P=17424Bt1

Ucp:Un; P ramn=Inanm U(b,

IAB: IJIaMH Nnas, IBC: IJIaMH 1IIBC;ICA: IJIaMH Nca
Pas=Uaglap; Pec=Usclsc; Pca=Uca Ica;
P=Pag+PpctPca

Ugp=127 B; Pravu=40 BT;

1a=40 A; Isc=34 A; Ica=27 A;
PAp=5080BT; Prc=4318 BT; Pca=3429BT;
P=12827 Bt

U@:UH/ \/3, InaMn:PnaMn/ U(b

I1a= Lnavm na, Is= Liawn nB;IC: | PR Yo
Pa=Uala; Pe=UsIp; Pc=UcIc;
P=PA+Pg+Pc

Uq): 1 27B, IJIaMH:O,3 IA,
Ta=Ic=16,74A:; Is=31A:

Pa= Pc=2126Br; Pg=3937Br:
P=8189BT

Uq):Un; Pravn=Inamn U(b;

[AB= Liawn NAB; IBc= Liavn NBC; IcaA= Lnawm ca
Pag=UaglaB; Pec=Usc Isc; Pca=Uca Ica;
P=Pap+Pgct+Pca

Uyp=220 B; Pravn=25 BrT;

Ias=5 A; Isc=20 A; Ica=5 A; Pag=1100BT;
Ppc=4400 Bt; Pca=1100BT; P=6600 BT

U(I):Un/\/3; IJIaMH:PJIaMH/ Ucb
IA: IJ’IaMH na, IB: IJ’IaMH nB;IC: IJIaMH nc
Pa=Uala; Pe=Usglp; Pc=UcIc;

Ucp:Un; P ravn=Inanm U(b,
IAB: IJIaMH NAB, IBC: IJIaMH nBC;ICA: IJIaMH nca
Pas=UaslaB; Pec=Usclsc; Pca=Uca Ica;
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P=Pa+Ps+Pc P=Pap+PpctPca
Uy=220B; Liaun=0,34A; Uyp=127 B; Pravu=100 Br;
IA=17A; IBZIc=4,08A; Iap=11 A; Igc=11 A; Ica=44 A;
PA=3740Bt; Ps=Pc=898BT; Pag=1397BT; Pec=1397 BT; PcA=5588BT;
P=5536BT P=8382 Bt

10 U(I):Un/ \/3, Lamo=P ramr/ U(b U(I):Un; P ravn=Lnawm U(b;
1A= InaMn na, Is= InaMnnB;IC: InaMn nc Iag= InaMn NAB., IBC: InaMn nBC;ICA: InaMn nca
Pa=Uala; Ps=Ugls; Pc=UcIc; Pas=Uaglap; Pec=UscIsc; Pca=Uca Ica;
P=PA+Pp+Pc P=PaptPpctPca
Up=127B; Liawr=1,18A; Uyp=220 B; Pravu=150 Br;
1a=51,92A; Ig=I1c=12,98A; Ias=60 A; Igc=30 A; Ica=90 A;
PA=6594BTt; Pg=Pc=1648BT; Pas=13200BT; Psc=6600 BT;
P=9890BT Pca=19800BT; P=39600 BT

Bapuanr 1

1. B 4eTbIpexmnpoBOAHYIO Ce€Th TpexX(a3zHOTo TOKa BKIIOYEHBI MO cxeme "3Be3na" Tpu
TPYIIBI AJIEKTPUYECKUX JIaMIl HaKaJMBaHUS OJMHAKOBOW MomIHOCTU. B kaxmoit, daze
/rpytine/ 1aMITbl COeIUHEHBI MapauIebHO.

N3BecTHO:

Un (Uag, Usc, Uca)=380B (yrHelHbIEC HANIPSIKEHUS);

Pjavn =40BT (MOIIIHOCTH OJHOM JIAMIIbI);

na=44, ng=44, nc=88(uucio amn B Kaxaou (aze /rpymnme/).

Onpenenurs:

Ua (Ua, Ug, Uc) - ha3Hble HanpsKEHUS /Ha 9TH HANPSHKEHUS] paCCUYUTAHbI BCE
BKJIFOUCHHBIE B CE€Th JIAMITbl HAKAJIMBaHUS/;

Ia, I, Ic- a3Hbie (OHU ke TMHEWHbIE) TOKH.

Po (Pa , P, Pc) - MomHOCTH, mOTpebiisiemMble Kax 101 da3oi /Tpymo amir/.

P - MomHOCTE, MOTpebIIeMy0 1IEThIO /BCEMH JTaMITaMHU/ .

[TocTpouTh BEKTOPHYIO AUArpaMMy TOKOB U U3 Hee TpauecKu ONpeeIUTh BEIIUUYUHY
TOKa B HEUTPOJILHOM TpoBoJie In.

2. B TpexnpoBOJHYIO CeTh Tpex(}a3zHOro TOKa, BKIIOUEHBI MO CXeME "TpeyroyibHUK" Tpu
TPYIIBI 3JIEKTPUYSCKUX JIaMI HaKaJWBaHUS OJWHAKOBOM MOIMHOCTH. B kaxkmoit daze
/rpynmne/ JaMIbl COEMHEHBI MapalIebHO.

N3BeCTHBI:

Urn (Uas, Usc, Uca)=127 B (JiuHeitHbIE HATIPSIKEHNUS);

Liavn =0,47 A (TOK OJIHOM JIaMIIBI);

nas=19, npc=74, nca=36 (4ucio JaMIl B Kaxa0# ¢aze /rpyrmre/).

Onpenenurs:

P savn — MOIIIHOCTBH OJJHOM JIaMIIBI;

IaB, IBc, Ica - ha3ubie TOKM (TOKHU, TOTPEOIISIEMbIE KaXKI0M TPYIION JIaMIl);

Pag , Prc, Pca - MomHOCTH, TOTpebsieMble Kaxkaoi (a3oit /rpynmnoit nami/;

P - MomHOCTE, MOTpebIIeMyO0 1IEThIO /BCEMH JTaMITaMHU/.

[TocTpouTh BEKTOPHYIO AUArpaMMy HaIpsKEHUH U TOKOB U U3 Hee rpaduiecKu
ONPEAEIUTH BEJIUYUHY TOKOB la, I, Ic B IMHENHBIX ITpOBOIAX.
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Bapuanr 2
1. B geThIpexnpoBOAHYIO CeTh Tpex(a3zHOTro TOKa BKIIOYEHBI MO cxeMme '"3Besma' Tpu
TPYIIBI AJICKTPUICCKUX JaMIl HaKaJWBaHUS OJMHAKOBOW MOITHOCTH. B Kaxmoi, daze
/rpytine/ 1aMIibl COeTMHEHBI MapauIebHO.
N3BecTHO:
Un (Uag, Usc, Uca)=220B (yinHEeHBIC HAMIPSKEHUS);
Pravn =100BT (MOIITHOCTH OTHOM JIAMITBI);
na=42, ng=42, nc=14 (aucio namm B Kaxaou ¢aze /rpymrme/).
Onpenenurs:
Ua(Ua, U, Uc) - pa3ubie HanpspKEHUS /HA 3TU HANIPSDKEHUS PACCUYUTAHBI BCE
BKJTFOYCHHBIC B CETh JIAMITbl HAKaJTMBAHUS/;
Ia, I, Ic- dba3HbIe (OHM K€ IMHEITHBIE) TOKHU.
Po(Pa , Ps, Pc) - MomHOCTH, IOTpEOIsieMbIe KaXkmok (dha3oi /TPyYIIIoN Tamr/.
P - MomHOCTE, MOTPEOIsIEMYIO LIETIBIO /BCEMH JTaMIIaMH/ .
[TocTpouTh BEKTOPHYIO AUArpaMMy TOKOB MU3 Hee TpapuuecK ONpeeUTh BEIHINHY
TOKa B HEUTpabHOM MpoBoje In.
2. B TpexnpoBoiHyIO ceTh Tpex(}a3HOro TOKa, BKIIOUYEHBI 10 CXeMe "TpeyroJIbHUK" Tpu
TPYIIBI JEKTPUYECKUX JIaMI HaKajJuBaHUS OJWHAKOBOM MOIIMHOCTH. B kaxmoit daze
/rpyrine/ JaMIibl COeIMHEHBI MapasuIebHO.
N3BecTHBI:
Un (Uas, Usc, Uca)=220 B (siuHeliHbIC HATTPSDKCHMS);
Liavn =0,909 A (TOK OJIHOM JTaMIIbI);
nag=33, npc=66, nca=33 ("ucio tamm B Kaxaou daze /rpymme/).
Onpenenurs:
P jamn — MOIIIHOCTH OJTHOM JIAMIIBI;
IaB, IBc, Ica - ha3Hbie TOKM (TOKHM, TOTPEOISIEMbIE KaXKI0M TPYNIION JIaMIl);
Pas , Pc, Pca - MommtHOCTH, TOTpEOsieMble Kakaoi (a3oit /rpymmoit mamii/;
P - MomHOCTE, MOTpebIIeMyIO0 1IEThIO /BCEMH JTaMITaMHU/ .
[TocTpouTh BEKTOPHYIO AUArpaMMy HaIpsKEHUH U TOKOB U U3 Hee rpadudecKu
ONPENEIUTH BEJIUUYUHY TOKOB la, I, Ic B IMHENHBIX ITpOBOIAX.

Bapuanr 3
1. B 4eThipexnpoBOAHYIO CeTh Tpex(a3zHOTO TOKa BKJIIOYEHBI MO cxeMe '"3Be3na" Tpu
TPYIIBI AJICKTPUICCKUX JaMIl HaKaJWBaHUS OJWHAKOBOW MOITHOCTH. B Kaxmoi, daze
/rpymme/ TaMIlbl CO€AMHEHBI MapalIeIbHO.
N3BecTHO:
Un (Uag, Usc, Uca)=380B (yrHelHbIE HANIPSIKEHUS);
Pjavn =500BT (MOIIHOCTD OJHOM JIaMIIbI);
na=11, ng=22, nc=33 (umcno iamm B Kaxaou daze /rpymme/).
Onpenenurs:
Ua(Ua, U, Uc) - pa3ubie HanpspKEHUs /HA 3TU HANIPSDKEHUS PACCUUTAHBI BCE
BKJIFOYCHHBIE B CE€Th JIAMITbl HAKAJIMBaHUS/;
Ia, IB, Ic- pa3HbIe (OHU ke TMHEWHbIE) TOKH.
Po(Pa , Ps, Pc) - MomHOCTH, OTpebiisieMble Ka 101 ¢a3oi /Tpymnmoil tami/.
P - MomHOCTE, MOTpebIIeMyO0 1IEThIO /BCEMH JTaMITaMHU/ .
[TocTpouTh BEKTOPHYIO AUArpaMMy TOKOB MU3 Hee Tpauuecku ONpeeuTh BEIMUUHY
TOKa B HEUTpabHOM MpoBoje I.
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2. B TpexnpoBoHYyIO ceTh Tpex(}a3HOro TOKa, BKIIOUYEHBI 10 cXeMe "TpeyroJIbHUK" Tpu
TPYIIbl 3JEKTPUUECKUX JIaMIT HaKaJIMBaHHUS OJMHAKOBOW MoiHOCTU. B kaxmoin dasze
/rpynme/ JaMIbl COEMHEHBI MapalIebHO.

N3BecTHBI:

Usn (Uas, Usc, Uca)=127 B (siuHeliHbIC HATIPSDKEHMS);

Liavn =0,591 A (TOK OfHOM N1aMIIBI);

na=56, npc=22, nca=56 (YUCII0 JaMII B KaXK10# ¢aze /rpytrie/).

Onpenenurs:

P savn — MOIIIHOCTH OJTHOM JIaMITBI;

IaB, IBc, Ica - ba3Hbie TOKM (TOKH, TOTPEOISIEMBIE KaXKI0M TPYNION JIaMIl);

Pas , Prc, Pca - MommHOCTH, TOTpebsieMble KaKaou (a3oit /rpymmoit mamii/;

P - MomHOCTE, MOTPEOIsIEMYIO LIETIBIO /BCEMH JTaMIIaMH/ .

[TocTpouTh BEKTOPHYIO AUATpPaMMy HAMPSIKEHUM U TOKOB U U3 Hee rpaduuecKu
ONPENEIINTh BEIUYUHY TOKOB la, I, Ic B TMHENHBIX TPOBOAAX.

Bapuanr 4
1. B 4eThipexnpoBOAHYIO CeTh Tpex(a3zHOTO TOKa BKJIIOYEHBI MO cxeMe '"3Be3na" Tpu
TPYIIBI AJIEKTPUYECKUX JIaMIl HaKaJuBaHUS OJMHAKOBOW MoIIHOCTH. B kaxmoit, daze
/rpytine/ 1aMITbl COeIUHEHBI MapauIebHO.
N3BecTHO:
Un (Uag, Usc, Uca)=220B (yinHEHBIEC HATIPSAKEHUS);
Pjavn =60BT (MOIIIHOCTH OJTHOM JIaMIIbI);
na=17, ng=51, nc=51 (umcno mamm B Kaxaou daze /rpymme/).
Onpenenurs:
Ua(Ua, U, Uc) - pa3ubie HanpspKEHUS /HA T HAMIPSDKEHUST PACCUUTAHBI BCE
BKJTFOUCHHBIC B CETh JIAMITbl HAKAJTMBAHUS/;
Ia, I, Ic- a3HbIe (OHM K€ IMHEITHBIE) TOKHU.
Po(Pa , Ps, Pc) - MomHOCTH, OTpebIisieMble Kax 101 ¢da3oi /rpynmoit gamir/.
P - MomHOCTE, MOTpebIseMy0 1IeTbI0 /BCEMH JITaMITaMHU/.
[TocTpouTh BEKTOPHYIO AUArpaMMy TOKOB MU3 Hee Tpauuecku ONpeeuTh BEIUUYUHY
TOKa B HEUTpabHOM MpoBoje In.
2. B TpexnpoBoHYyIO ceTh Tpex(}a3HOro TOKa, BKIIOUYEHBI IO cXeMe "TpeyroJIbHUK" Tpu
TPYIIBI JEKTPUYECKUX JIaMI HaKaJWBaHUS OJWHAKOBOM MOIIMHOCTH. B kaxmoi daze
/rpynme/ JaMIbl COeIMHEHBI MapaljIebHO.
N3BeCTHBI:
Urn (Uag, Usc, Uca)=220 B (JiuHeitHbIE HATTPSIKEHUS);
Lnavn =0,455 A (TOK OJIHOM JIaMIIbI);
nag=77, nec=33, nca=33 ("mcio amm B Kaxaou daze /rpymme/).
Onpenenurs:
P jamn — MOIIIHOCTH OJTHOM JIAMIIBI;
IaB, IBc, Ica - ba3HbIe TOKM (TOKH, TOTPEOISIEMBbIE KaXKI0M TPYNION JIaMIl);
Pag , Prc, Pca - MomHoCTH, TOTpebsieMble Kaxkaou (a3oit /rpynmnoii nami/;
P - MomHOCTE, MOTpebIIeMy0 1EThIO /BCEMH JTaMITaMHU/ .
[TocTpouTh BEKTOPHYIO AUArpaMMy HaIpsKEHUM U TOKOB U U3 Hee rpaduiyecKu
ONPENEIUTH BEJINUYUHY TOKOB la, I, Ic B IMHENHBIX ITpOBOIAX.
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Bapuanr 5
1. B geThIpexnpoBOAHYIO CeTh Tpex(a3zHOTro TOKa BKIIOYEHBI MO cxeMme '"3Besma' Tpu
TPYIIBI AJICKTPUICCKUX JaMIl HaKaJWBaHUS OJMHAKOBOW MOITHOCTH. B Kaxmoi, daze
/rpytine/ 1aMIibl COeTMHEHBI MapauIebHO.
N3BecTHO:
Usn (Uag, Usc, Uca)=380B (ynHeiHbIC HAIIPSAKEHUS);
Pravn =200BT (MOIITHOCTH OTHOM JIAMITBI);
na=66, ng=22, nc=44 (4uciio 1amI B Kaxaou ¢aze /rpymre/).
Onpenenurs:
Ua(Ua, U, Uc) - pa3ubie HanpspKEHUS /HA 3T HANIPSDKEHUS PACCUUTAHBI BCE
BKJTFOYCHHBIC B CETh JIAMITbl HAKaJTMBAHUS/;
Ia, I, Ic- dba3HbIe (OHM K€ IMHEITHBIE) TOKHU.
Po(Pa , Ps, Pc) - MomHOCTH, IOTpEOIsieMbIe KaXkmok (dha3oi /TPyYIIIoN Tamr/.
P - MomHOCTE, MOTPEOIsIEMYIO LIETIBIO /BCEMH JTaMIIaMH/ .
[TocTpouTh BEKTOPHYIO AUArpaMMy TOKOB MU3 Hee TpapuuecK ONpeeUTh BEIHINHY
TOKa B HEUTpabHOM MpoBoje In.
2. B TpexnpoBoiHyIO ceTh Tpex(}a3HOro TOKa, BKIIOUYEHBI 10 CXeMe "TpeyroJIbHUK" Tpu
TPYIIBI JEKTPUYECKUX JIaMI HaKajJuBaHUS OJWHAKOBOM MOIIMHOCTH. B kaxmoit daze
/rpyrine/ JaMIibl COeIMHEHBI MapasuIebHO.
N3BecTHBI:
Un (Uas, Usc, Uca)=127 B (siuHeliHbIE HATIPSDKCHMS);
Liavn =0,118 A (TOK 01HOM JTaMIIbl);
nag=170, ngc=85, nca=254 (uucio mamn B Kaxxaou (asze /rpymme/).
Onpenenurs:
P jamn — MOIIIHOCTH OJTHOM JIAMIIBI;
IaB, IBc, Ica - ha3Hbie TOKM (TOKHM, TOTPEOISIEMbIE KaXKI0M TPYNIION JIaMIl);
Pas , Pc, Pca - MommtHOCTH, TOTpEOsieMble Kakaoi (a3oit /rpymmoit mamii/;
P - MomHOCTE, MOTpebIIeMyIO0 1IEThIO /BCEMH JTaMITaMHU/ .
[TocTpouTh BEKTOPHYIO AUArpaMMy HaIpsKEHUH U TOKOB U U3 Hee rpadudecKu
ONPENEIUTH BEJIUUYUHY TOKOB la, I, Ic B IMHENHBIX ITpOBOIAX.

Bapuanr 6

1. B 4deTbipexmpoBO/IHYIO CeTh Tpex(a3zHOTro ToKa BKIIOUYEHBI MO cxeme "3Be3na’" Tpu
TPYIIBI AJICKTPUICCKUX JaMIl HaKaJWBaHUS OJWHAKOBOW MOITHOCTH. B Kaxmoi, daze
/rpymme/ TaMIlbl CO€AMHEHBI MapalIeIbHO.
N3BecTHO:
Un (Uag, Usc, Uca)=220B (rHEeHHbIE HAIPSIKEHUS);
Pjavn =25BT (MOIITHOCTH OJTHOM JIAMIIbI);
na=36, ng=142, nc=36 (4ncao JamI B KaK10# ¢ase /rpyrre/).
Onpenenurs:
Ua(Ua, U, Uc) - pa3ubie HanpspKEHUS /HA 3T HANIPSDKEHUS PACCUUTAHBI BCE
BKJIFOYCHHBIE B CE€Th JIAMITbl HAKAJIMBaHUS/;
Ia, IB, Ic- pa3HbIe (OHU ke TMHEWHbIE) TOKH.
Po(Pa , Ps, Pc) - MomHOCTH, OTpebiisieMble Ka 101 ¢a3oi /Tpymnmoil tami/.
P - MomHOCTE, MOTpebIIeMyO0 1IEThIO /BCEMH JTaMITaMHU/ .
[TocTpouTh BEKTOPHYIO AUArpaMMy TOKOB MU3 Hee Tpauuecku ONpeeuTh BEIMUUHY
TOKa B HelcpaibHOM mpoBoje I.
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2. B TpexnpoBoHYyIO ceTh Tpex(}a3HOro TOKa, BKIIOUYEHBI 10 cXeMe "TpeyroJIbHUK" Tpu
TPYIIbl 3JEKTPUUECKUX JIaMIT HaKaJIMBaHHUS OJMHAKOBOW MoiHOCTU. B kaxmoin dasze
/rpynme/ JaMIbl COEMHEHBI MapalIebHO.

N3BecTHBI:

Usn (Uas, Usc, Uca)=220 B (siuHeliHbIC HATIPSDKCHMS);

Liamn =0,341 A (TOK O7HOM J1aMIIbI);

nap=47, npc=12, nca=47 (uucio iamn B Kaxaou daze /rpymnme/).

Onpenenurs:

P savn — MOIIIHOCTH OJTHOM JIaMITBI;

IaB, IBc, Ica - ba3Hbie TOKM (TOKH, TOTPEOISIEMBIE KaXKI0M TPYNION JIaMIl);

Pas , Prc, Pca - MommHOCTH, TOTpebsieMble KaKaou (a3oit /rpymmoit mamii/;

P - MomHOCTE, MOTPEOIsIEMYIO LIETIBIO /BCEMH JTaMIIaMH/ .

[TocTpouTh BEKTOPHYIO AUATpPaMMy HAMPSIKEHUM U TOKOB U U3 Hee rpaduuecKu
ONPENEIINTh BEIUYUHY TOKOB la, I, Ic B TMHENHBIX TPOBOAAX.

Bapuaur 7
1. B 4eThipexnpoBOAHYIO CeTh Tpex(a3zHOTO TOKa BKJIIOYEHBI MO cxeMe '"3Be3na" Tpu
TPYIIBI AJIEKTPUYECKUX JIaMIl HaKaJuBaHUS OJMHAKOBOW MoIIHOCTH. B kaxmoit, daze
/rpytine/ 1aMITbl COeIUHEHBI MapauIebHO.
N3BecTHO:
Un (Uag, Usc, Uca)=380B (ynHeiHbIC HATIPSKEHUS);
Pjavn =100BT (MOIIHOCTDH OJHOM JIaMIIbI);
na=22, ng=66, nc=88 ("rcIo 1amIt B Kaxao0u daze /rpymme/).
Onpenenurs:
Ua(Ua, U, Uc) - pa3ubie HanpspKEHUS /HA T HAMIPSDKEHUST PACCUUTAHBI BCE
BKJTFOUCHHBIC B CETh JIAMITbl HAKAJTMBAHUS/;
Ia, I, Ic- a3HbIe (OHM K€ IMHEITHBIE) TOKHU.
Po(Pa , Ps, Pc) - MomHOCTH, OTpebIisieMble Kax 101 ¢da3oi /rpynmoit gamir/.
P - MomHOCTE, MOTpebIseMy0 1IeTbI0 /BCEMH JITaMITaMHU/.
[TocTpouTh BEKTOPHYIO AUArpaMMy TOKOB MU3 Hee Tpauuecku ONpeeuTh BEIUUYUHY
TOKa B HEUTpabHOM MpoBoje In.
2. B TpexnpoBoHYyIO ceTh Tpex(}a3HOro TOKa, BKIIOUYEHBI IO cXeMe "TpeyroJIbHUK" Tpu
TPYIIBI JEKTPUYECKUX JIaMI HaKaJWBaHUS OJWHAKOBOM MOIIMHOCTH. B kaxmoi daze
/rpynme/ JaMIbl COeIMHEHBI MapaljIebHO.
N3BeCTHBI:
Un (Uag, Usc, Uca)=127 B (JiuHeitHbIE HATTPSIKEHUS );
Lnavn =0,315 A (TOK OJIHOM JIaMIIbI);
nag=127, nec=108, nca=86 (umcio mamn B Kaxxaou (asze /rpymme/).
Onpenenurs:
P jamn — MOIIIHOCTH OJTHOM JIAMIIBI;
IaB, IBc, Ica - ba3HbIe TOKM (TOKH, TOTPEOISIEMBbIE KaXKI0M TPYNION JIaMIl);
Pag , Prc, Pca - MomHoCTH, TOTpebsieMble Kaxkaou (a3oit /rpynmnoii nami/;
P - MomHOCTE, MOTpebIIeMy0 1EThIO /BCEMH JTaMITaMHU/ .
[TocTpouTh BEKTOPHYIO AUArpaMMy HaIpsKEHUM U TOKOB U U3 Hee rpaduiyecKu
ONPENEIUTH BEJINUYUHY TOKOB la, I, Ic B IMHENHBIX ITpOBOIAX.
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Bapuant 8
1. B geThIpexnpoBOAHYIO CeTh Tpex(a3zHOTro TOKa BKIIOYEHBI MO cxeMme '"3Besma' Tpu
TPYIIBI AJICKTPUICCKUX JaMIl HaKaJWBaHUS OJMHAKOBOW MOITHOCTH. B Kaxmoi, daze
/rpytine/ 1aMIibl COeTMHEHBI MapauIebHO.
N3BecTHO:
Un (Uag, Usc, Uca)=220B (yinHEeHBIC HAMIPSKEHUS);
Pravn =40BT (MOIIIHOCTH OJTHOM JIAMIIBI);
na=54, ng=100, nc=54 (uucmno namn B Kaxjaou Pasze /rpymme/).
Onpenenurs:
Ua(Ua, U, Uc) - pa3ubie HanpspKEHUS /HA 3T HANIPSDKEHUS PACCUUTAHBI BCE
BKJTFOYCHHBIC B CETh JIAMITbl HAKaJTMBAHUS/;
Ia, I, Ic- dba3HbIe (OHM K€ IMHEITHBIE) TOKHU.
Po(Pa , Ps, Pc) - MomHOCTH, IOTpEOIsieMbIe KaXkmok (dha3oi /TPyYIIIoN Tamr/.
P - MomHOCTE, MOTPEOIsIEMYIO LIETIBIO /BCEMH JTaMIIaMH/ .
[TocTpouTh BEKTOPHYIO AUArpaMMy TOKOB MU3 Hee TpapuuecK ONpeeUTh BEIHINHY
TOKa B HEUTpabHOM MpoBoje In.
2. B TpexnpoBoiHyIO ceTh Tpex(}a3HOro TOKa, BKIIOUYEHBI 10 CXeMe "TpeyroJIbHUK" Tpu
TPYIIBI JEKTPUYECKUX JIaMI HaKajJuBaHUS OJWHAKOBOM MOIIMHOCTH. B kaxmoit daze
/rpyrine/ JaMIibl COeIMHEHBI MapasuIebHO.
N3BecTHBI:
Un (Uas, Usc, Uca)=220 B (siuHeliHbIC HATTPSDKCHMS);
Liavn =0,114 A (TOK O1HOM JTaMIIbl);
nag=44, npc=176, nca=44 (4ncio JamIl B Kak10# ¢ase /rpyrre/).
Onpenenurs:
P jamn — MOIIIHOCTH OJTHOM JIAMIIBI;
IaB, IBc, Ica - ha3Hbie TOKM (TOKHM, TOTPEOISIEMbIE KaXKI0M TPYNIION JIaMIl);
Pas , Pc, Pca - MommtHOCTH, TOTpEOsieMble Kakaoi (a3oit /rpymmoit mamii/;
P - MomHOCTE, MOTpebIIeMyIO0 1IEThIO /BCEMH JTaMITaMHU/ .
[TocTpouTh BEKTOPHYIO AUArpaMMy HaIpsKEHUH U TOKOB U U3 Hee rpadudecKu
ONPENEIUTH BEJIUUYUHY TOKOB la, I, Ic B IMHENHBIX ITpOBOIAX.

Bapuant 9
1. B 4eThipexnpoBOAHYIO CeTh Tpex(a3zHOTO TOKa BKJIIOYEHBI MO cxeMe '"3Be3na" Tpu
TPYIIBI AJICKTPUICCKUX JaMIl HaKaJWBaHUS OJWHAKOBOW MOITHOCTH. B Kaxmoi, daze
/rpymme/ TaMIlbl CO€AMHEHBI MapalIeIbHO.
N3BecTHO:
Un (Uag, Usc, Uca)=380B (yrHelHbIE HANIPSIKEHUS);
Pjavn =75BT (MOIITHOCTH OJTHOM JIAMIIbI);
na=50, ng=12, nc=12 (umcno mamm B Kaxaou daze /rpymme/).
Onpenenurs:
Ua(Ua, U, Uc) - pa3ubie HanpspKEHUS /HA 3T HANIPSDKEHUS PACCUUTAHBI BCE
BKJIFOYCHHBIE B CE€Th JIAMITbl HAKAJIMBaHUS/;
Ia, IB, Ic- pa3HbIe (OHU ke TMHEWHbIE) TOKH.
Po(Pa , Ps, Pc) - MomHOCTH, OTpebiisieMble Ka 101 ¢a3oi /Tpymnmoil tami/.
P - MomHOCTE, MOTpebIIeMyO0 1IEThIO /BCEMH JTaMITaMHU/ .
[TocTpouTh BEKTOPHYIO AUArpaMMy TOKOB MU3 Hee Tpauuecku ONpeeuTh BEIMUUHY
TOKa B HEUTpabHOM MpoBoje I.
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2. B TpexnpoBoHYyIO ceTh Tpex(}a3HOro TOKa, BKIIOUYEHBI 10 cXeMe "TpeyroJIbHUK" Tpu
TPYIIbl 3JEKTPUUECKUX JIaMIT HaKaJIMBaHHUS OJMHAKOBOW MoiHOCTU. B kaxmoin dasze
/rpynme/ JaMIbl COEMHEHBI MapalIebHO.

N3BecTHBI:

Usn (Uas, Usc, Uca)=127 B (siuHeliHbIC HATIPSDKEHMS);

Liamn =0,787 A (TOK O7HOM J1aMIIbI);

nag=14, npc=14, nca=56 (uucio JaMmIl B Kaxa0# ¢ase /rpyrmre/).

Onpenenurs:

P savn — MOIIIHOCTH OJTHOM JIaMITBI;

IaB, IBc, Ica - ba3Hbie TOKM (TOKH, TOTPEOISIEMBIE KaXKI0M TPYNION JIaMIl);

Pas , Prc, Pca - MommHOCTH, TOTpebsieMble KaKaou (a3oit /rpymmoit mamii/;

P - MomHOCTE, MOTPEOIsIEMYIO LIETIBIO /BCEMH JTaMIIaMH/ .

[TocTpouTh BEKTOPHYIO AUATpPaMMy HAMPSIKEHUM U TOKOB U U3 Hee rpaduuecKu
ONPENEIINTh BEIUYUHY TOKOB la, I, Ic B TMHENHBIX TPOBOAAX.

Bapuant 10
1. B 4eThipexnpoBOAHYIO CeTh Tpex(a3zHOTO TOKa BKJIIOYEHBI MO cxeMe '"3Be3na" Tpu
TPYIIBI AJIEKTPUYECKUX JIaMIl HaKaJuBaHUS OJMHAKOBOW MoIIHOCTH. B kaxmoit, daze
/rpytine/ 1aMITbl COeIUHEHBI MapauIebHO.
N3BectHO:
Un (Uag, Usc, Uca)=220B (yinHEHBIEC HATIPSAKEHUS);
Pjavn =150BT (MOIIHOCTD OJHOM JIaMIIbI);
na=44, ng=11, nc=11 (uucno namn B Kaxaou ¢asze /rpymrme/).
Onpenenurs:
Ua(Ua, U, Uc) - pa3ubie HanpspKEHUS /HA T HAMIPSDKEHUST PACCUUTAHBI BCE
BKJTFOUCHHBIC B CETh JIAMITbl HAKAJTMBAHUS/;
Ia, I, Ic- a3HbIe (OHM K€ IMHEITHBIE) TOKHU.
Po(Pa , Ps, Pc) - MomHOCTH, OTpebIisieMble Kax 101 ¢da3oi /rpynmoit gamir/.
P - MomHOCTE, MOTpebIseMy0 1IeTbI0 /BCEMH JITaMITaMHU/.
[TocTpouTh BEKTOPHYIO AUArpaMMy TOKOB MU3 Hee Tpauuecku ONpeeuTh BEIUUYUHY
TOKa B HEUTpabHOM MpoBoje In.
2. B TpexnpoBoHYyIO ceTh Tpex(}a3HOro TOKa, BKIIOUYEHBI IO cXeMe "TpeyroJIbHUK" Tpu
TPYIIBI JEKTPUYECKUX JIaMI HaKaJWBaHUS OJWHAKOBOM MOIIMHOCTH. B kaxmoi daze
/rpynme/ JaMIbl COeIMHEHBI MapaljIebHO.
N3BeCTHBI:
Urn (Uag, Usc, Uca)=220 B (JiuHeitHbIE HATTPSIKEHUS);
Lnavn =0,682 A (TOK OJIHOM JIaMIIbI);
nag=88, npc=44, nca=132 (dncmo Jamm B Kak0# dase /rpyrre/).
Onpenenurs:
P jamn — MOIIIHOCTH OJTHOM JIAMIIBI;
IaB, IBc, Ica - ba3HbIe TOKM (TOKH, TOTPEOISIEMBbIE KaXKI0M TPYNION JIaMIl);
Pag , Prc, Pca - MomHoCTH, TOTpebsieMble Kaxkaou (a3oit /rpynmnoii nami/;
P - MomHOCTE, MOTpebIIeMy0 1EThIO /BCEMH JTaMITaMHU/ .
[TocTpouTh BEKTOPHYIO AUArpaMMy HaIpsKEHUM U TOKOB U U3 Hee rpaduiyecKu
ONPENEIUTH BEJINUYUHY TOKOB la, I, Ic B IMHENHBIX ITpOBOIAX.

KonTpomupyemsie komnereniuu: OK 01, OK 02, IIK 2.2
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Kpurtepumu oueHku 3aga4 B KOHTPOJILHOI padore:
Kaxnass 3amaua omeHuBaeTcs B Oamuiax 1O KPUTEPHSIM YKa3aHHBIM —HUXKE.

MaxkcumaabHOE KOJIMYECTBO 0aJIJIOB 3a KaXKXAYIO 3a1a9y 8, 3a IBC 3aJJa4H 16 6amnos.

3HaHUsA, YMEHHS [Ipu3Haku baubl
3: cyuHocTh  (usnueckux | 1. [IpaBuibHO paccUUTHIBAET 3JEKTPUUECKHE 2
IIPOLIECCOB, MPOUCXOMAIIMX B | LIENU B COOTBETCTBUU C METOZAMU pacyeTa
ANEKTPUYECKUX LEIAX | LEeNen.
ogHO(a3HOro  nepeMeHHOro | 2. IIpaBUIbHO OIICHUBAET PE3yIbTaThl PACUETOB 2
TOKa, IIOPSAJOK pacyeTa HX | TOKOB, HANPSIKEHHUM, MOIIHOCTEW U IPYyTHUX
I1apaMeTPOB; XapaKTEPUCTHUK MIEKTPUIECKUX LENEH.
v POU3BOJIUTH pacyeT | 3. [IpaBUJIbHO BBINIOJIHSAET BEKTOPHBIE 2
[IapaMETPOB  DJIEKTPUUYECKUX | THArPaMMEI.
LeTeH; CTPOUTH BEKTOPHBIC | 4 TIpapuibHO HAXOAUT HOU3BECTHBIC BEIMYMHBL, | 2

anarpamMMal.

HCII0JIB3Y BCKTOPHBLIC JUAI'PaAMMEIL.

Ha onenky «5» Heo6xoaumo Habpath 16 6anios;
Ha OIICHKY «4» - 12 6aIioB;

Ha OIIEHKY «3» - 8 O6aIIoB.
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IMPOMEXYTOYHASA ATTECTALIUA

Bomnpocsl AJ1s1 NOATOTOBKY K 3K3aMeHY
(ouyHasi u 3204HAasA POPMBI O0yUCHHUSA)

B naHHBIX BOmpocax He00X0AMMO BbIOpATh NPABHJILHBIA OTBET, 3alUCATH
OyKBY OoTBeTa

1. Kako# u3 npoBOJIOB OJAMHAKOBOW JIJIMHBI U3 OJTHOTO M TOTO K€ MaTE€pUalia, HO Pa3HOrO
IaMETpa, CUJIBHEE HArPEBAETCS IPU OJHOM U TOM K€ TOKE?

a) o0a MpoBOJia HArpPEeBaIOTCSl OJMHAKOBO;

0) cuibHEE HarpeBaeTcsl MPOBOJ C OOJIBIIUM JUAMETPOM;

B) CWJIbHEE HArpeBaeTCs MPOBOJ] C MEHBIIIUM TUAMETPOM.

2. CKOJBKO MIECTHBOJIBTOBBIX JJAMITOYEK HEOOXOIUMO B3SITh IS €JI0OYHON TUPIISHIBI, ECITH
HanpsbkeHue cetu 220B?
a) 37 wr.; 0) 20 mt.; B) 40 mmT.; r) 16 mr.

3. OnpenenuTs CONMPOTUBJICHUE JIaMITbl HAKaJIMBaHUA, €ClIu Ha Hed HanmucaHo 100 BT u
220 B.
a) 484 Owm; 0) 448 Owm; B) 684 Owm; r) 864 Owm.

4. Ilenb mepeMEeHHOTO TOKA COACPKUT JIaMIly HakanuBaHus. Kak u3mensiercs mo ¢ase TokK
Y HallpsKEHUE B OTOM Lenn?

a) TOK OIepekaeT HAMPsHKEHNUE Ha yrout /2;

0) HampsDKEHUE U TOK COBMAIAIOT 1O (ase;

B) HaNpsDKEHUE ONEpeKaeT TOK Ha yroi /2.

5. Cxema COCTOUT U3 OJHOTO PE3UCTUBHOIO 3JIEMEHTa ¢ conmpotuBieHueM R=220 Owm.
Hamnpsixkenue Ha e€ 3axkumax u= 220 sin 628t. Onpenenure MoKa3aHUs aMIlepMETpa U
BOJILTMETPA.

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

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

6. CuMMeTprUYHAs Harpy3ka COeqMHEHa «3Be310u». JInHeitHoe HanpshkeHue paBHo 380B.
HailinuTe da3Hoe HampsiKeHue.
a) 127B; 0) 220B; B) 380B.

7. YactoTa BpallieHUs MAarHUTHOTO T0JIst acuHXpoHHOro asurarens 1000 o6/mun. YactoTta
BpatieHust poropa 950 06/mMuH. OnpenenuTh CKOJIbKEHHE.
a) 50; 0) 0,5; B) 5; r) 0,05.

8. CKOJIbKO p-n MIEPEXO00B COACPKUT MOIYITPOBOHUKOBBIN A1O?
a) OJIUH; 0) nBa; B) TpH; T') YEThIpe

9. Kakyro posib B 3JIEKTPOHHBIX CXEMax BBIIIOJIHIET BapyKaI?
a) CONPOTUBJICHUS; 0) KiroUa; B) UHIYKTUBHOCTH; r) EMKOCTH.
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10.B xakux ciyyasx MpUXOJUTHCS IPUMEHSTH NIAPALIEIbBHOE COEIMHEHUE KOHAEHCATOPOB?
a) JUTsI OJTy9eHHST OOJIBIITNX EMKOCTEH;

0) Ui yJIydlIeHus 3anaca MNPOYHOCTH U30JISIIIUU KOHJIEHCATOPa,

B) JIS TTOJTYYEHUS MaJIO €MKOCTH.

11. Tpu pesucropa: Ri= 4 OMm, R>=5 Om, R3=6 OM coeauHEHBI MOCIEIOBATEIBHO U
BKJIIOYEHBI B AJIEKTPUUYECKYIO ceTh. Ecim HampsbkeHue Ha pesuctope R pasrHo 12 B, To

HaIIPpAKCHHC BHGKTquCCKOﬁ CCTHU PAaBHO:
a)30B; 6)24B; B)36B; 1) 16B.

12. Onpenenuts TOK s, MOAXOAAIINN K Y31y LIENMHA MOCTOSTHHOTO TOKA, €CJIM TOKU B BETBSX:
L=-3A, L=1A, =5AL=4A.
a) 12 A; 0)1A; B) 6 A; r) -7 A.

13.1lerb MEpeMEHHOTO TOKa COAECPKUT KOoHjeHcaTtop. Kak m3mensiercs mo ¢asze ToK U
HaIpsiKEHUE B ATOU 11ernu?

a) TOK OIepeXkaeT HAMpsHKEHUE Ha yrodl /2;

0) HarpsHKEHUE U TOK COBMANAOT 1o (asze;

B) HaIpsHKEHUE OTepekaeT TOK Ha yroi /2.

14. Kak U3MEHUTCA €MKOCTHOE CONMPOTHUBIICHUE C YBEIIMYECHUEM YaCTOTHI B 4 paza?
a) HE UBMEHUTCH, 0) ymeHbIIUTCS B 4 pasa;
B) yBeNIMUYUTCA B 4 pa3a; I) yMeHbIIUTCS B 16 pas.

15. Harpy3ka coequHeHa «3Be3/10i». B kakoMm ciydae TOK B HYJIEBOM MPOBOJie paBeH 07
a) Ipy CUMMETPUYHOMN Harpy3Ke; 0) Mpu HECUMMETPUIHON Harpy3Ke.

16. CumMeTpuyHasi Harpy3ka COEIUWHEHA «TpeyroibHUKom». llpu m3mepenuu ¢azHOro
ToKa, amriepmeTp nokaszan -10 A. Haliiure TOK B JIMHEWMHOM IPOBO/IE.
a)10A; 06)17,3A; B)14,14 A; 1)20A.

17. U3mepurenbHbli TpaHchopmaTop TOka MMeeT OOMOTKU ¢ 4ucioM BUTKoB 2 u 100.
Omnpenenure kodhpurueHT Tpanchopmauu.
a)50; 0)0,02; B) 98; r) 102.

18. DIeKTpOHHBIE YCTPOMCTBA, MTPeoOpa3yIoNre MOCTOSHHOE HAMPSHKEHNE B TIEPEMEHHOE
HaIpsKEHUE, HA3bIBAIOTCA:
a) BBIPSMUTEISIMU; 0) WHBEpTOpaMU; B) CTaOMJINTPOHAMY; r) GuIbTpaMu.

19. Ilo kakOMy 3aKOHY MOKHO ONIPENEIIUTH CUIIY B3aUMOJECUCTBUA 3apsAa0B?
a) 3akony Oma; 0) 3akoHy Amrepa; B) 3akony Jl>koymns-Jlenma; r) 3akony KynoHa.

20. B »lEeKTpUYECKON CETH MOCTOSIHHOTO TOKa HANpPsKEHHWE Ha 3aKMMaX HCTOYHHUKA
anekTposHeprun 26 B. Hanpsokenue nHa 3axkumax notpebutens 25 B. Onpenenwurte

MOTEPIO HATIPSHKCHHUS.
a) 1 %; 06)2%; B)3 %; r) 4 %.
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21. Kak Wu3MEHHUTCS HampsHKEHUE Ha BXOJHBIX 3aKMMaxX JJICKTPUYECKOW Ienu
MOCTOSTHHOTO TOKAa C AKTUBHBIM JJIEMEHTOM, €CJIM MapalyIeIbHO HMCXOTHOMY SJIEMEHTY
BKJIIOUHUTH €I1I€ OOWH DJIEMEHT?

a) HE UBMEHUTCSA; 0) YMEHBIIIHUTCS; B) YBEIIUUUTCS; T') U1 OTBETA HEJIOCTATOYHO JIAHHBIX.

22. Onpenenure MepHoJI CUTHAJA, €CJIM YacTOTa CHHYcou1aabHoro Toka 50 I'm.
a) 400 c; 06)1,4c; B)0.02c; r) 40 c.

23. Kak u3BMEHUTCS MHIYKTHUBHOE CONPOTUBIICHUE C YBEJIMYEHUEM YaCTOTHI?
a) He UBMEHUTCS; 0) YMEHBIIUTCS; B) yBEIUYUTCS.

24. CuMmmeTpuyHas Harpy3ka COEOUHEHA «TPEYTrOJbHUKOM». JIMHEHHOe HampspKeHue

paBHo 380 B. Haiigute gazHoe HanpspKEHHE.
a)127B;  ©0)220B; B)380B.

25. Ilpu xakux 3Ha4eHHUSIX KoddduimeHTa TpaHCPOpPMAIUH MEeJIECO00pa3HO MPUMEHSTH
aBTOTpaHCHOPMATOPHI?
a)k>1; 06)k<lI; B) k<2; T') HE UMEET 3HAUYCHHUSI.

26. Kak u3meHWTCS 4YacTOTa BpAIICHUS MAarHUTHOTO MOJi IPU YMEHBIICHUU Map
MIOJIFOCOB aCUHXPOHHOTO Tpex(ha3HOoro JBUraTeNs?
a) YBEJIMUUTCS; 0) YMEHBIITUTCS; B) OCTaHETCS MPEXKHEN.

27.CKOJIbKO p-n MEPEXOJ0B y OUMOJIIPHOTO TpaH3ucTopa?
a) OJIUH,; 0) nBa; B) TpH; T) 4eThIpe.

28. Kakoli u3 mpoOBOAOB OJMHAKOBOTO CEYEHUS U3 OJHOTO M TOrO € Marepuana, HO
Pa3HOM JUIMHBI, CWIIBHEE HATPEBAETCS IIPU OJJHOM U TOM XKE TOKE?

a) 00a MpoBOJja HArPEBAIOTCS OJUHAKOBO;

0) cuibHEE HarpeBaeTcsl NPOBOJ OOJIBIIEH JUINHBI,

B) CHJIbHEE HarpeBaeTCs MPOBOJI MEHBIIEH JUIUHBI.

29. Kakoii ciocob coeluHeHUsI UICTOYHUKOB TIO3BOJISIET YBETUYUTH HANPSKEHHE?
a) MOCJIeIOBATEIbHOE COCIMHEHUE; 0) MapayieibHOE COCTMHEHUE;
B) CMEIIIAHHOE COCIMHEHUE; ') HU KaKO# U3 MEePEUMCICHHBIX CITIOCOOOB.

30. B oaaexTpuyecKyrw ILenb ITOCIAEAOBATEIbHO BKJIIOYEHBI [JBA pE3UCTOpa C
conporuieHueM 10 Om u 110 Om. Hanpstxenne Ha Bxonme 120 B. Onpenenure TOK B
LIETIN.

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

31. Ilpu mnocneaoBaTeNIbHOM COCIMHEHHH PE3UCTOpa, KaTYIIKH HWHIYKTUBHOCTH,
KOHJIEHCATOpa OKa3aJloCh, YTO TOK OTCTACT OT HAINpPSDIKEHUsS Ha HEKOTOPBIA yroiy. Yto
MOKHO CKa3aTh O XapakTepe Harpy3Kku?

a) mpeobJ1aJaeT EeMKOCTHOE COIPOTHUBIICHHE;

0) npeobnagaeT UHAYKTUBHOE COMTPOTUBIICHUE;
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B) Nnpeo0iasaeT akTUBHOE COMPOTHUBIIEHUE, @ UHAYKTUBHOE U EMKOCTHOE CONIPOTHUBIICHUS
PAaBHBL.

32. B Ttpexda3znyio cerb ¢ auHEWHbIM HampsokeHuem 380 B BkimouaroT TpexdasHbIi
JABUTATENb, KaXaas U3 00MOTOK KOToporo paccuutana Ha 220 B. Kak cinexyeTr coennuHUTh
0OMOTKU J1BUraTess?

a) «TPEyroJIbHUKOM»; 0) «3Be3110i1»;  B) JABUraTelb HEb35 BKIIOUATh B 3Ty CETh;

') MO’)KHO «TPEYTOJIbHUKOMY», MOKHO «3BE310M».

33. OOMoTkH Tpex(a3HOTO TeHepaTopa COCIMHEHBI «TPEYroJabHUKOM». CKOIBKO
JUHEHHBIX TPOBOJOB MOIXOIUT K reHepaTopy?
a) 3; 0)4, B)2; 1)6.

34. 'V cumoBoro omHodazHOro TpaHchopMmaTopa HOMHHAIBLHOE HAMNPSOKCHHE Ha BXOJE
6000 B, na Beixoae 100 B. Onpenenuts kodddunnent Tpanchopmanuu.
a) 60; 0) 0,016; B) 6; r) 600.

35.Ympagsisiemble BHIIPSIMUTENIU BBITIOJHAIOTCS Ha 0aze:
a) T1oJ0B; 0) MOJIEBBIX TPAH3UCTOPOB; B) OUMOJSPHBIX TPAH3UCTOPOB; T) TUPUCTOPOB.

36. K xako# crerneHu MHTErpalud OTHOCSATCS MHTEIPAIbHbIE MUKPOCXEMBI, COJICpIKaIIie
400 JIOTHYECKUX DIIEMEHTOB?
a) MaJjoi; 0) cpenHei; B) BBICOKOI; ') CBEPXBBICOKOM.

37.110 mpOBOJIOYHOM CIHAPAIIA, COMPOTUBIICHUE KOTOPOM B HArpeTomM cocTosiHuu 48 Owm,
Te4eT TOK - 2,5 A. Kakoe KoJIM4ecTBO TETUIOTHI BBIAEIUT 3Ta CIUPANb 3a 2,5 MUHYTHI?
a) 25 xJlx; 6)45k/lx; B) 7,5x/Ix.

38.0mpenenuth oO0IIee COMPOTUBICHUE LEMU MPU MAPaUICTbHOM COEAUHEHUU 2-X
noTpeduTesei, conporuBieHre KoTopsix mo 100 Om?
a) 200 0m; 6)500wm; B)100M; 1)0,2 Om.

39. Kak wusMeHuTcs cABUTr (a3 MeXAy HalpsDKEHHMEM M TOKOM Ha  KaTyllKe
MHAYKTUBHOCTH, eciu 00a e€ napamerpa (R u X1) onHOBpeMeHHO yBenuyarcs B JBa pasza?
a) YMEHBILIUTCSA B JIBA Pa3a; 0) yBelM4YHUTCs B JIBa pasa;

B) YMEHBIIUTCS B YETHIPE pa3a; TI') HE U3MEHUTCH.

40. Cxema cOCTOUT U3 OJHOTO PE3UCTUBHOIO 3eMEHTa ¢ conpoTtuBiiecHneM R=110 Om.
Hanpsixkenue Ha e€ 3axumax u= 220 sin 628t. Onpenenure mokazaHUs aMIlepMeETpa U

BOJIETMETPA.
a)l =2 A, U=220B; 0)I=1,4A, U=156 B;
B)[=14A, U=220B; rnl=2A, U=156B.

41.KakoBo cooTHolieHHE MeEXay (a3HBIMU U JIMHEHHBIMH HAINPSKEHUSMU TIPU
COCIMHEHUHU MOTPeOUTENeH AEKTPOIHEPTUU «TPEYTOTLHUKOM.

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

42. K yeMy npuBOJIUT OOpBIB BTOPUYHOM 11enH TpaHchopmaTopa Toka?
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a) K KOPOTKOMY 3aMbIKaHHIO; ©) K PEKHUMY XOJIOCTOTO X014,
B) K ITOBBINICHHUIO HANIPSDKCHMS; T) K MTOJIOMKE TpaHchopmaTopa.
43. YacroTta BpalieHHs MarHUTHOTO MO acuHXpoHHOro asurarens 1100 o6/mwuH.

Yacrtora Bpamienust poropa 1050 06/muH. OnpenenuTsh CKOJIbKEHUE.
a) 45; 0) 0,45; B) 4,5; r) 0,045.

44. CKOIbKO p-n MEepexXoa0B y THpUCTOpa?
a) onquH; O) IBa; B) TpH; T) YETHIpE.

45. DnexTpoasl HOTOpPE3UCTOpPa BHIMOTHEHBI U3:
a) MeIu; 0) IJIaTHHEL B) XKeJe3a, T) cepeopa.

46. MoIIHOCTh ABHUTATENs IMOCTOSHHOTO TokKa 2,5 kBT. Ilone3Has MOIIHOCTD, OTAaBaeMast
B Harpy3ky, 1,8 kBt. Onpenennre KIIJ[ nBuraresns.
a) 0,8; 0)0,72; B)0,6; 1) 0,85.

47. B 37E€KTpUYECKYIO 1EIb NapaJUIeIbHO BKJIIOUEHBI JIBAa PE3UCTOPA C COMPOTHUBICHUEM
10 Om u 150 Om. Hanpsixenne Ha Bxoge 120 B. Onpenenurte TOk Ha HEPA3BETBICHHOM

y4acTKe.
a)40 A; 6)20A; B)I12,8A; 1) 6A.

48. Ilpu KakoM HampsHKEHUH BBITOJIHEE MEPENaBaTh JIEKTPUUECKYIO SHEPTUIO B JIMHUU
3JIEKTpoNepeaay npy 3aJaHHOW MOIITHOCTH?

a) MIOHMKEHHOM;  O) MOBBIIIEHHOM;  B) O€3pa3JIMYHO;

I') 3HaueHHe HanpsbkeHus yTeepxkaeHo ['OCTom.

49. Kongencarop eMkocTpi0 C NOAKIIOUEH K MCTOYHHMKY CHHYCOMIAIBHOTO TOKa. Kak
U3MEHUTCS TOK B KOHJEHCATOPE, €CIIM YaCTOTy CHHYCOMJAIbHOTO TOKAa YMEHBIIUTH B 3
paza?

a) YMEHbIIIUTCA B 3 pasa; 0) yBenuuurcs B 3 pasa;

B) yBenM4uTCA B 9 pas; I') OCTaHETCS] HEU3MEHHOM.

50. Ionnas nmoTpedasieMas MOITHOCTD Harpy3ku S= 250 kBA, a akTBHasi MOIIIHOCTh
P= 200 xBt. Onpenennure korhHUIMEHT HATPY3KH.
a) cos ¢=0,75; 0) cos ¢ =0,35; B)cos ¢ =0,55; r1)cos ¢=0,8

51. B cummerpudHoOii Tpexda3Hoi 1ienu TuHelH bl Tok 2,2 A. Paccunraiite da3HbIN TOK,
€CJIM Harpy3Ka COCIMHEHA «TPEYTOIbHUKOM).
a)2,2A; 0)127A; B)3,8A; 1)25A.

52.YKaxuTe NOJSIPHOCTh HAIPSKEHUS HA OMUTTEPE U KOJUIEKTOPE TPAH3UCTOPa TUIIA
n-p-n.
a) IUIoC, IIoc;  0) MUHYC, ILUTIOC; B) IUTIOC, MUHYC; I') MUHYC, MUHYC.

53.Kakum 00pa3oM 2JIeMEHThI HHTErPATbHON MUKPOCXEMbI COSTUHSIIOT MEXKITY COO0M?
a) HAMbIJICHUEM 30JI0ThIX UJTU ATFOMUHUEBBIX JTOPOKEK YEPE3 OKHA B MACKE;
0) MmaiKoi J1Ja3epHBIM JIy4OM;
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B) TEPMOKOMIIPECCHEH;

') BCEMHU MEPEUUCICHHBIMU METOIaMHU.

54. OnpenenuTh COMPOTUBIICHUE JaMITbl HAKAJIMBAHMS, €CIU Ha Hel HanucaHo 150 Bt u
220 B.

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

55. JIBa wucrouHuka umeroT oauHakoBble OJ[C M TOKM, HO pa3Hble BHYTPEHHHUE
conpotuBieHus. Kakoii u3 uctounukoB umeet 6onpmuii KITJ[?

a) KII/] u"CTOYHUKOB paBHBI;

0) UCTOYHHK C MEHBIITUM BHYTPCHHHUM COIPOTHBIICHHEM;

B) UCTOYHHK C OOJIBIINM BHYTPEHHUM COTIPOTHUBJICHUEM.

56. Onpenenuts TOK ls, MOAXOAAMINMI K Y311y LENH NOCTOSHHOTO TOKA, €CJIM TOKU B BETBSIX:
L=2AL=4A:=6A, 4=-4A, I5=1A.
a) 15 A; 0) 5 A; B) -5 A; r)-15 A.

57. Ammmutyna cunycouaanbHoro Hanpsbkenus 100 B, nauanshas ¢aza o= - 60°, qvactora
50 I'n. 3anumnTe ypaBHEHHE MTHOBEHHOT'O 3HAUYEHUS 3TOTO HAIIPSKECHHUS.

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.CuMmmeTpruyHasl Harpy3ka coelMHEHa TpeyrojabHukoM. [Ipu u3mepennu (pazHoro Toka
ammepmeTp nokaszan - 10 A. Haiigure TOK B IMHEHHOM IIPOBO/IE.
a)10A; 6)17,3 A; B) 14,14 A; 1)20A.

59. Jlammnibl HaKaJIMBaHUS C HOMHUHAJIBHBIM HamnpspkeHueM 220 B Bkiro4aroT B Tpex(dazHyro
ceThb ¢ HanpspkeHueM 220 B. Onpenenuts cxemy COeTMHEHUS JIAMIL.
a) TPEXIIPOBOAHOM 3B€3/10M; 0) UETHIPEXIPOBOIHOM 3BE3/10M; B) TPEYTOJIbHUKOM.

60. UeM npuHIUMIIMATIBLHO OTJIMYAETCA aBTOTpaHC(hHOpMaTOphI OT TpaHnchopmaTopa?
a) MaJbIiM K03 HUIIMEHTOM TpaHCHOpMAIIHH;

0) BO3MOXKHOCTBIO U3MEHEHUS KodhduireHTa Tpanchopmaiuy;

B) DJIEKTPUYECKUM COCTUHEHUEM MEPBUYHON U BTOPUYHOU LIETICH.

61. Uto siBIsIETCS KaTOAOM BaKyyMHOTO (poTO3IeMEeHTa?
a) HUKEJIMHOBAs IPOBOJIOKA;

0) TIeHKa U3 MOJIYIIPOBOJHIUKOBOTO MaTepHaa;

B) TOHKHH CJIOM 11€T0YHO3EMEJIbHOTO MEeTasla.

62. ®yHKIMOHAIBHBIN 0510k OBM npenHa3HaueHHBIN AJI1 XpAHEHUS] OCHOBHOTO MacCHBa
MH(}OpMaMU HA3bIBAETCS:

a) OIepaTUBHOE 3alIOMUHAIOLIEE YCTPOUCTBO; 0) YCTPONCTBO yIpaBlIEHUS;

B) apu(pMeTHYECKOE YCTPOICTBO; I') BHEIIIHEE 3alIOMUHAOIIEE YCTPOUCTBO.

63. Kakoe wus3 IIPUBCACHHBIX YTBep}KIICHI/If/'I HC COOTBCTCTBYCT IIOCIICOOBATCIbHOMY
COCIUMHCHUIO BETBEHU IIpHU ITIOCTOSHHOM TOKE?
a) TOK BO BCCX JJICMCHTAX LICIIM OJMHAKOB,

77



0) HamnpsDKEHUE Ha 3a)KMMax IEMU paBHO CyMME HaIpsKEHU Ha BCEX €ro y4acTKax;

B) HaNpsOKEHUE HA BCEX AJIEMEHTAX MM OJMHAKOBO M PABHO MO BEJIMYMHE BXOJAHOMY
HaIpsHKEHUIO.

64. Tpu pesucropa: Ri = 8 Om, Ro =4 Om, R3 = 6 OM coearHEeHbI MOCIEA0BATENBHO U
BKJIIOUEHBI B AJIEKTPUUYECKYIO ceTh. Ecim HampsbkeHue Ha pesuctope Rs pasno 12 B, To
HaIpsKEHUE DIIEKTPUUYECKOU CETH PABHO:

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

65. Ilpm mnocienoBaTEIbHOM COEAMHEHMHM pPE3UCTOpa, KATYIIKHM WHIYKTUBHOCTH,
KOHJICHCATOpa OKAa3aJIOCh, YTO TOK OIIEPEKAECT HAIpPSHKEHHE Ha HEKOTOpBIM yroi. Uro
MO>KHO CKa3aTh O XapaKTepe Harpy3Ku?

a) mpeo0JaaeT EMKOCTHOE COMPOTUBIICHUE;

0) mpeobagaeT HAYKTUBHOE COMPOTHUBIICHNUE;

B) mpeo0iaaeT akTUBHOE COMPOTHBIICHNE, 2 HHAYKTUBHOE M EMKOCTHOE COTPOTUBICHUS
PaBHBIL.

66. Kak n3BMeHHUTCSI MHyKTUBHOE COMPOTUBIICHUE C YMEHBIIICHHEM Tepuoa?
a) He U3MEHUTCS; ©0) YMEHBIIUTCS; B) YBEIUYHUTCS.

67.HanpsbkeHre Ha 3aKMMax 1EeNu ¢ PE3UCTUBHBIM 2JIEMEHTOM M3MEHSETCS 110 3aKOHY:
u=100 sin(314+30°).0Onpenenure 3aKOH M3MEHEHHMS TOKa B 1emnH, eciii R=20 Om.
a)i=5sin 314 t; 0) 1= 5 sin (314t + 30°);

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

68. JluneitHpiii TOK paBeH - 2,2 A. Haiinure ¢a3HbIil TOK, €Clii CUMMETpUYHAs Harpy3Ka
COCJIMHEHA «3BE3I0MN.
a)2,2A; 0)127A,; B) 3.8 A; r)2,5A.

69. Ykaxure IMOJEIPHOCTD HAIIPAKCHHA Ha SMUTTCPC U KOJIJICKTOPC TPAaH3UCTOPA THUIIA

p-n-p.
a) IIoC, IIoc;  0) MUHYC, ILUTIOC; B) IUTIOC, MUHYC; I') MUHYC, MUHYC.

70. Ilo kakoMy 3aKOHY MO>KHO OIpPEAEIUTh CUILY, C KOTOPOM MarHUTHOE MOJIE AEHCTBYET
Ha MPOBOJHUK C TOKOM?
a) 3akoHy Oma; 0) 3akoHy Ammepa; B) 3akoHy [[xoyns-Jlenia; r) 3akony Kynona.

71. Kakoe W3 TNpPHUBEACHHBIX YTBEPKICHUW HE COOTBETCTBYET MapAJLICIBHOMY
COEJIMHEHUIO BETBEU NMPU MOCTOSSHHOM TOKE?

a) TOK B MOJBOAIICH LIENH PaBEH CyMME TOKOB BO BCEX 3JIEMEHTAaX LIEMH;

0) HanpsDKEHUE Ha 3aKUMax IIeTH PaBHO CyMME HAIPSKEHHU Ha BCEX €r0 y4acTKax;

B) HaIpsDKEHUE HAa BCEX AJIEMEHTaX LENMH OJAMHAKOBO M PABHO IO BEIIMYMHE BXOJIHOMY
HAIIPSKEHUIO.

72. OHpGI[CJ'II/ITB O6HI€€ COIIPOTHUBJICHUC ICIIM IIPpHU IIApaJlJICIBHOM COCOAMHCHHH 2-X

moTpeduTeNneH, cConpoTuBIeHUE KOTOPHIX 10 100 OM?
a) 200 O0M; 6) 500mM; B) 100M; 1) 0,2 OMm.
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73. MoniHoCTh ABHUTaTelIsl MOCTOSHHOro Toka 1,5 kBT. Ilose3nast MOIITHOCTE, OT/1aBaeMas
B Harpy3Ky, 1,125 kBt. Onpenenure KII/[ nBurarens.
a)0,8; 0)0,75; B) 0,7; r) 0,85.

74.KaTy1HKa C HHAYKTHUBHOCTBIO L INOAKIKYCHA K HCTOYHHKY CHHYCOMIAJIbHOI'O
HaAIIPpAXKCHHA. Kak u3MeHHTCS TOK B KaTylmIKe, CCJIM 94aCTOTa UCTOYHHUKA YBCIHYUTCA B 3

paza?
a) yMeHbIIUTCA B 3 paza; 0) yBenuuutcs B 3pasa;
B) yBeNMUUTCA B 9pa3s; ') HE U3MEHUTCS

75. OOMoTKH Tpexdha3HOTO0 TEeHepaTopa COSAWHEHBI «3Be3m0i». CKOMBKO JHUHEHHBIX
MPOBOJIOB TMOJXOAUT K IF€HEPATOpy?

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

76.Kakoit pexum paboTel TpaHchopMaTOpa IO3BOJIAET ONPEACTUTh KOAPGUIIHCHT

Tpanchopmaru?
a) peXUM Harpy3KH; 0) pEeXHUM XOJIOCTOTO XO/a;
B) PEXHUM KOPOTKOTO 3aMbIKaHUS; T') HU OJMH U3 TIEPEUUCTICHHBIX.

77. Kaxk U3MEHHUTCS 4acTOTa BpAllleHUsI MArHUTHOTO TOJISI P YBEIUYEHUHU Hap MOJIIOCOB
ACUHXPOHHOTO Tpex(da3HOro JBUraTess?
a) YBEJIMUUTCS; 0) YMEHBIITUTCS; B) OCTaHETCS MPEXKHEN.

78. Kak Ha3bIBalOT CPEAHUN CIION y OUTIOJISIPHBIX TPAH3UCTOPOB?
a) CTOK; 0) uctok;  B) 0aza; T') KOJUIEKTOP.

79. B anekTpuyYecKyro LEenb NapajieIbHO BKJIIOYEHBI JIBA PE3UCTOPA C CONMPOTHUBICHUEM
20 Om u 80 Om. Hanpsixenue Ha Bxone 120 B. Omnpexnennure TOK Ha HEPA3BETBICHHOM

y4acTKe.
a)1,2A; 06)0,83A; B)7,5A; 1) 6A;

80. B ayiekTpuuecKOi cXeMe JBa PE3UCTUBHBIX AJIEMEHTA COCIUHEHBI MOCIEA0BATEIBHO.
UeMy paBHO HampspbkeHHe Ha Bxoje npu cuiie Toka 0,1 A, ecomu Rp = 100 Om; R, = 200
Owm?

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

81. Ilpu KakoW cuj€ TOKa BBITOJHEE INEPENABATh JJEKTPUUECKYI0 DHEPIUI0 B JIMHUHU
3JIEKTpoNepeaay npy 3aJaHHOW MOIITHOCTH?
a) MaJIou; 0) OonpIIOi;  B) OE3pa3ITUYHO.

82. llenb mepeMEHHOTO TOKA CONEPKUT KaTyIIKy MHAYKTUBHOCTH. Kak m3meHsercs mo
(aze TOK M HalNpsHKEHUE B 3TOW Lenu?

a) TOK OIIepeKaeT HANpsKEHUE Ha yrou m/2;

0) HarnpsHKEHUE U TOK COBMANAIOT 1o (asze;

B) HaNpsHKEHUE ONEpekaeT TOK Ha yrou /2.

83. Onpeaenute nepuoi CUrHaia, €Ciy 4acToTa cuHycouanbHoro Toka 400 .
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a) 400 c; 0) 1,4 c; B) 0,0025 c; r) 40 c.

84. B cumMeTpuuHON Tpexha3HOU menu JMHEHHbI ToK 2,2 A. PaccunTaiite (a3HbIil TOK,
€CJIM Harpy3Ka COCMHEHA «TPEYTOIbHUKOM).

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

85. OO6MoOTKHU Tpex(a3HOro reHeparopa CoeAMHEHbI «3Be3/10M». CKOIBKO HEUTPaTbHBIX
MIPOBOJIOB MOJXOJUT K TeHepaTopy?
a) 3; 6)4; B)2; 1)l.

86.B MmoneBbIX TPAH3UCTOPAX IIEMEHT, OT KOTOPOIO IBUKYTCS 3aps/ibl, HA3bIBACTCH:
a) CTOK; 0) UCTOK; B) 3aTBOD; ') KaHaJl C BBICOKOW MPOBOAUMOCTHIO.

87.Kakoil U3 MpoBOJOB OJWHAKOBO JAUAMETPA W JJIMHBI CWJIBHEE HArPEBACTCS — MEJIHBIN
WJIY CTAJIbHOM ITPU OJTHOU U TOU e ChJie TOKa? Y IeJIbHOE COITPOTUBIIEHNE MENIH -

1,7 - 1080M-M, cramm - 12 - 108 0Om-Mm.

a) ME/IHbIN; 0) ctanpHOM; B) 00a MPOBOJIa HArPEBAIOTCSA OJMHAKOBO;

') HU KaKOH U3 IMIPOBOJIOB HE HAIPEBAETCS.

88.0mpenenuTh 001I€e COMPOTUBICHHE IIENU MPU MaAPALICILHOM COCIMHEHHH 2-X
noTpeduTeseil, ConpoTUBIeHUE KOTOPHIX Mo SO Om?
a) 100 Om; 6)500wm; B)250M; 1)0,2 Om.

89. VYkaxuTe mnapaMeTrp NEPEMEHHOIO0 TOKAa, OT KOTOPOrO 3aBUCUT HWHIYKTUBHOE
CONPOTHUBJICHUE KATYIIKH.

a) ICMCTBYIOIIEE 3HAUYCHUE TOKA; 0) HauanpHas (a3a TOKa,

B) IEPHO]I IEPEMEHHOTO TOKA; I') MAKCUMaJIbHOE 3HAaYEHUE TOKA.

90. ITonnas notpebnsieMas MOITHOCTh Harpy3ku S= 140 kBA, a akTHBHasi MOIIIHOCTh
P= 105 kBt. Onpenenure ko3hPUIIMEHT HATPY3KH.
a) cos ¢=0,75; 6)cos ¢=0,35;B)cos ¢=0,55; T1)cos ¢=0,09.

91. UYacrora BpamieHuss MarHUTHOTO MO acUHXpoHHoro nsurateis 1200 o06/muH.
Yacrtora Bpamienust poropal 150 o6/mMun. Onpeaenutb CKOJIbKEHUE.
a) 40; 0) 0.4; B) 4; r) 0,04.

92. Ynpagsisiemble BHIIPSIMUTENN BBITIOTHSIIOTCS Ha 0ase:
a) 1M0A0B; 0) MOJEBBIX TPAH3UCTOPOB; B) OUIOJISIPHBIX TPAH3UCTOPOB; I') THPUCTOPOB.

93. B »dnekTpuYecKyr0 IElb IMOCIEAOBATENBbHO BKIIOYEHBI JIBA PE3UCTOpA C

compotuiicHueM 10 Om u 50 OMm. Hanpsixenue Ha Bxozae 120 B. Onpenenure TOk B LIEH.
a)0,5A; 0)2A; B)144A; 1r)4A.

94. DnexTpuueckoe conpotuBiaeHue yeaoBeueckoro teaa 3000 Om. Kakoii TOK MpoxoauT
Yepes3 HEro, €CJIM YEJIOBEK HaXoAuTcs o HanpspkeHueM 380 B?
a) 190 MA;  0) 127 MA; B) 20 MA; r) 7,9 MA.
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95. llenb mepeMEHHOTO TOKa COACPKUT pe3ucTop U Karymky. Kak usmensiercs no ¢asze
TOK W HaIPsKECHUE B ATOU 1ieTn?

a) TOK OTIEpEXKaeT HAIIPSKEHUE;

0) HarpsHKEHUE U TOK COBMANAOT 1o (asze;

B) HAIPSHKECHUE OMEPEKAET TOK.

96. Kak m3MEHHUTCS MEPHOJI CUHYCOMIAIBHOTO CUTHAJa MPH YMEHBIIEHUU YacTOTHI B 3
paza?

a) Mepuoj He U3MEHUTCS; 0) nmepuo yBeIu4uTcs B 3 pasa;

B) MIEpUOJ] YMEHBIIUTCS B 3 pasza; TI) Mepuoj YBEJIUUUTCS B 9 pas.

97. CuMmmeTpuuHasi Harpy3ka COEIUHEHA «TPEyrOJbHUKOM». JIMHEHHOe HampspKeHue
paBHo 220B. Haiinute gazHoe HanpsHKEHUE.
a)l27B;  6)220B; B)380B.

98. Jluueinbiii Tok paBeH - 2,2 A. Paccuumtaiite (asHblil TOK, €Clu CHUMMETpUYHAs

Harpy3ka COeIMHEHa «3BE3701».
a)2,2 A; 0) 1,27 A; B)3,8A; 1)25A.

99. V cunoBoro onHodazHoro TpaHchopmaropa HOMHUHAIBHOE HANpPSHKEHHE Ha BXOJIE
5000 B, nHa Beixojze 200 B. Onpenenuts kodhduiineHT Tpanchopmanuu.
a) 25; 0) 0,04; B) 4; r) 250.

100. 11t BRIIpSIMIIEHUS IEPEMEHHOTO HAIIPSKEHUS] TPUMEHSIIOT:
a) ogHO(a3HBIE BEIIPSIMUTENH; 0) MHOTO(A3HBIC BEITIPSIMUTEIH;
B) MOCTOBBI€ BBIIPSIMUTEIH; T') BCE MEPEUYUCIICHHBIE.

101. Kakoii M3 mpOBOJOB OJWHAKOBOW JUIMHBI M3 OJHOTO M TOrO JKE€ Marepuajiga, HO
Pa3HOIO JUaMeTpa, MEHbIIIC HarpeBaeTCs IIPH OJHOM U TOM K€ TOKe?

a) o0a IIPoOBOJa HArPEBAKOTCS OJIMHAKOBO;

0) MpoBO/I ¢ OOJIBIIUM IUAMETPOM;

B) IIPOBO/I C MCHBIIIUM JTHAMETPOM.

102. JIBa pe3ucropa: Ri= 10 Om, Ry =5 OM coeanHeHbI TOCAEIOBATENBHO U BKJIIOUYCHBI B
ANEKTPUUYECKYIO ceTh. Ecnm Hanpspkenue Ha pesuctope Rz paBro 10 B, To HanpsokeHue
AJIEKTPUYECKOMN CETH PABHO:

a) 30 B; 06)24B; B)36B; r) 16 B.

103. B 351eKTpHUYECKYIO LIENBb NapaJuIeIbHO BKIKOYEHBI JIBa PE3UCTOPA C CONPOTHUBICHUEM
20 Om u 240 Om. Hanpsixkenue Ha Bxoae 120 B. Onpenenure TOK B KakJI0M PEZUCTOPE.
a)6 Au2A; 06)0,17Au05A; BO6AuU0SA; 1) 0,17Au2A.

104. Tlpu mnocnenoBaTeaTbHOM COCIUHEHUM PE3UCTOpa, KATYIIKH HWHIYKTUBHOCTH,
KOHJIEHCATOpa OKa3aJioCh, YTO TOK OTCTACT OT HAINpPSDIKEHUS Ha HEKOTOPBIA yroiy. Yto
MOKHO CKa3aTh O XapaKTepe Harpy3Kku?

a) mpeo6J1aJaeT EeMKOCTHOE COIPOTHUBIICHHE;

0) npeobnagaeT UHIYKTUBHOE COMTPOTUBIICHUE;
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B) Nnpeo0iasaeT akTUBHOE COMPOTHUBIIEHUE, @ UHAYKTUBHOE U EMKOCTHOE CONIPOTHUBIICHUS
PAaBHBL.

105. VYkaxwure mapamMCcTp IICPCMCHHOI'O TOK4, OT KOTOPOIO0 3aBHUCHT CMKOCTHOC

COTPOTHUBJICHUE.
a) IeWCTBYIOIIEE 3HAUCHNUE HAIIPSIKEHUS; 0) HauanbpHas (asza TOKa;
B) 4acTOTa MEPEMEHHOTO TOKa; ') MAKCUMaJIbHOE 3HAYCHHUE TOKA.

106. B tpexdasHyio ceTh ¢ JAUHEHHBIM HarpspkeHueM 220 B BximrowaroT TpexdazHblid
JIBUTATENb, KaXKaasi U3 00MOTOK KOTOoporo paccuutana Ha 127 B. Kak cienyer coeiMHUTD
OOMOTKH IBHUTATEIIA?

a) «TPEYTrOJbHUKOM; 0) «3BE3110M»;

B) JIBUTaTelIb HEJIb3s BKJIIOUATh B 3TY CE€Th; TI') MOKHO TPEYTOJbHUKOM, MOXHO 3BE3/10M.

107.YKkaxuTe NOJAPHOCTh HAINPSIKEHUS HAa DMUTTEPE U KOJUIEKTOPE TPAH3UCTOPA TUMA N-

p-n.
a) IIoC, IIoc;  0) MUHYC, ILTIOC; B) IUTIOC, MUHYC; I') MUHYC, MUHYC.

108. B snexkTpuyueckoil CETM MOCTOSIHHOTO TOKA HANpSXKEHUE Ha 3a)KMMaxX HMCTOYHHKA
anekTposHeprun 35 B. Hampsbkenue nHa 3akumax notpebutens 34 B. Onpenenutsb

MOTEPIO HATIPSKCHHUS.
a) 1 %; 06)2%; B)3%; r) 4 %.

109. B »snekTpuyecKkyro 1enb MNOCIEAOBATEIIBHO BKIKYEHBI TPU PE3UCTOpPA C
compotuBiiecHueM 10 Owm, 120 Om u 110 Om. Hanpsixenue na Bxome 120 B. Onpenenure
TOK B IIEIIH.

a)40A; ©O0)1A; B)OSA; 1)2A.

110. Cxema cOCTOUT U3 OJJHOTO PE3UCTUBHOIO AJIEMEHTA C CONMPOTUBIEHHEM R =355 Om.
Hamnpsixkenue Ha e€ 3axxumax u= 220 sin 628t. Onpenenure NMoKa3aHUsl aMmIiepMeTpa H

BOJIBTMCTpA.
a)l =4 A, U=220B; 6)1=2,8 A, U=156B;
B) 1=2,8 A, U=220 B; ni=4A, U=156B.

I11. Kongencarop eMkocThto C MOAKIIOUEH K MCTOYHHKY CHHYCOUJAIBHOTO TOKa. Kak
W3MEHUTCS TOK B KOHJICHCATOPE, €CIM YaCTOTy CUHYCOMJAIBHOTO TOKA YMEHBIIUTH B 2

paza?
a) YMEHBIIUTCA B 2 pasa; 0) yBenuuuTcs B 2 pasa;
B) YBEJIMUYUTCA B 4 pasa; ') OCTAHETCS] HEU3MEHHOM.

112. JlamMnbl HaxkanuBaHUS C HOMHMHAJIBHBIM HampspkeHueM 127 B Bkiroyaror B
TpexdasHyio ceTh ¢ HanpsukeHueM 127 B. OnpenenuTs cxeMy COeTUHESHHUS JIaMIT.
a) TPEXIIPOBOAHOM 3BE30M; 0) UETHIPEXIPOBOIHOM 3B€3/101; B) TPEYTOJIBHUKOM.

113. B cummeTpuuHoil TpexdaszHoi 1enu JuHerHbIi Tok 7 A. PaccuuTaiite (a3Hblil TOK,

€CJIM Harpy3Ka COeJIMHEHA «TPEYTOJIbHUKOM.
a) 12,11 A; ©6)4,05A; B)3,.8A; 1)4,96A.
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114. Tlo kakoMy 3aKOHY MOHO OIPEIEITUTH CUITY B3aUMOJICUCTBUS 3apsI0B?
a) 3akony Oma; 0) 3akoHy Amrnepa; B) 3akoHy /[xoyns-Jlenna; r) 3akony Kynona.

115. MomHoCTh ABHUTATENsI IIOCTOSIHHOTO Toka 2,6 kBt. Ilone3Has MOIIHOCTB,
oTAaBaeMasi B Harpy3ky, 2,2 kBt. Onpenenute KIIJ] nBurarens.
a) 0,8; 0) 0,74; B) 0,7; r) 0,84.

116. Kak wu3meHuTcs cABuUr (a3 MexJy HalpsHKEHUEM U TOKOM Ha KaTylIke
MHAYKTUBHOCTH, eciu 00a e€ napamerpa (R u X1) onHOBpeMeHHO yBenuyarcs B TpH pa3a’?
a) YMEHBILIUTCA B TPH pa3a; 0) yBEIMYHTCS B TPU pas3a;

B) YMEHBIIUTCS B AECBATH pa3;  TI') HE U3MEHUTCS.

117. Kak u3MeHUTCS MEPUOJ CHHYCOUIAIBHOIO CUTHAja NP YMEHBIIEHUN YaCTOTHI B 2
paza?

a) Iepuo/1 HE U3MEHUTCS; 0) rmepro 1 yBEIMIHTCS B 2 pasa;

B) IIEpUO/I YMEHBIIUTCSA B 2 pa3a; I') IepUoJ yBEIUUYUTCS B 4 pasa.

118.CummeTpryHas Harpy3ka coeuHeHa TpeyroJbHuKoM. [Ipu n3amepennu pazHoro Toka
amriepmeTp nokaszain -20 A. Haiinure TOK B IMHEHHOM MPoOBOAE?
a)l10A; 06)11,6 A; B)34,6 A; T1)20A.

119. OOmoTku Tpex(da3sHOro TreHeparopa COEAUHEHBI «TPEyroJbHUKOM». (CKOJIBKO
HEUTpaJIbHBIX MPOBOJOB MOJAXOIUT K F€HEpaTopy?
a) 3; 0) 4; B) 2; r) 0.

120. Kakoli u3 mpoBOJOB OAMHAKOBOI'O CE€UYEHHs M3 OJHOIO M TOrO K€ MaTrepHasia, HO
Pa3HOW JUIMHBI, MEHBIIIE HATPEBAETCS TP OHOM M TOM K€ TOKE?

a) 00a MpoBOJja HArPEBAIOTCS OJUHAKOBO;

0) MpoBoJI OOJIBIIICH JITTUHBI;

B) IIPOBOJI MEHBIIEH JJIMHBI.

121.0npenenuts o0II€e COMPOTUBICHUE MMM MPU MapaUICIbHOM COCAMHEHUH 2-X
noTpeduTesei, conpoTuBieHne KoTopsix mo 200 Om?

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

122. Ilenb mEepeMEHHOrO0 TOKA COJNEPKWT JaMIly HakKaluBaHWS M KoHJeHcarop. Kak
M3MEHAETCS 10 (pa3e TOK U HANpsDKEHUE B 3TOM 1enu?

a) TOK OTIEpEXKaeT HAIPSKEHUE;

0) HampsDKEHUE U TOK COBMAIAOT 1O (ase;

B) HaIPSDKEHUE OTMEPEKAET TOK.

123. Kongencarop emkocThio C MOAKIIOYEH K MCTOYHUKY CHHYCOMJAIBHOTO Toka. Kak
M3MEHUTCS TOK B KOHJIEHCATOPE, €CIU YaCTOTy CMHYCOMJAIBHOIO TOKAa YMEHBIIUTH B 4
pasa.

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

B) yBenuuutcs B 16 pas; ') OCTAHETCSl HEU3MEHHOM.
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124. HanpsikeHre Ha 3aKUMax IEeMd ¢ Pe3UCTUBHBIM 3JIEMEHTOM HM3MEHSETCS 10 3aKOHY:
u = 200 sin(314+45°). Onpenenure 3aK0H U3MEHEHHUS TOKa B 1enu, eciid R = 50 Owm.
a)1=4sin 314 t; 0) i= 4sin (314t + 45°);

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

125. Jluneiinbiii Tok paBeH - 3 A. Paccuumtaiite (asHblii TOK, €CIM CHUMMETpUYHAs
Harpy3ka COeIMHEHa «3BE30i».

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

126.11o mpoBOJIOYHOI CHIUpPaJIH, COMPOTUBIEHUE KOTOPOH B HArpeToM cocTossHUU 20 OM,

teyeT ToK - 0,5 A. Kakoe KOJIMYECTBO TEIUIOTHI BBIJAEIUT CIIUPAb 38 4 MUHYTHI?
a) 20 Jbx; 0) 2,4 x/x; B) 1,2 x/x.

127. B 35eKTpUYECKYIO LIENb NapaJuIeIbHO BKJIKOYEHBI JIBa PE3UCTOPA C CONPOTHUBICHUEM
10 Om u 50 Om. Hanpsokenue Ha Bxome 120 B. Omnpenennre TOK Ha HEPA3BETBIECHHOM
Y4acTKe.

a)28A; 0)2A; B)144A; 1) 05A.

128. AMmuTyna cuHycoujaiabHOro HampspbkeHus 220 B, HauwanbHas ¢aza  @o= - 30°
gactoTa 50 ['n. 3anummre ypaBHEHHE MTHOBEHHOTO 3HAYEHUS STOTO HAIIPSKEHUS.
a) u=220 cos(-30t); 0) u=220sin (50t - 30°);

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

129. Kak n3mMeHHTCSI MHAYKTUBHOE CONPOTUBIICHUE C YMEHBIIIEHUEM YaCTOTHI?
a) HE U3MEHUTCS;  O) YMEHBIIUTCS; B) YBEJIHYUTCA.

130. B cummeTpuuHoii TpexdasHoil nenu JuHeiHbii Tok 4 A. Paccuuraiite ga3Hblil TOK,

€CITH Harpy3Ka COeAMHEHA «TPEYTOJTHBHUKOM)).
a)4 A, 0) 6,92 A; B) 2,83 A; r) 2,31 A.

131. Yacrora BpamieHUss MarHUTHOTO TOJIA aCHMHXpPOHHOro napurarens 1250 o6/muH.

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

132. V cuoBoro ogHodazHoro TpanchopMaropa HOMHHAIBHOE HAIPsSHKEHUE Ha BXOJIC
4000 B, na Beixoze 200 B. Onpenenuts k03P PuIpieHT Tpanchopmarmm.
a) 20; 0) 0,05; B) 5; r) 200.

133. MomHocTh ABUraTeias MOOcTossHHOro Toka 1,65 kBt. Ilone3Has MOIIHOCTB,
oTaaBaeMas B Harpy3ky, 1,25 kBt. Onpenenure KIIJ[ nBuraresns.
a) 0,8; 0) 0,76; B) 0,6; r) 0,83.

134. Tpu pesuctopa: Ri=50mM, R>=50mM, R3=100M coeguHeHBbl MOCIEAOBATEIBHO U
BKJIIOYEHBI B JJIEKTPUYECKYIO ceTh. Eciu Hanpsbkenue Ha pesuctope R; pasno 10B, To
HaIpSKEHUE DJIEKTPUYECKOU CETH PABHO:

a) 10 B; 0) 20 B; B) 30 B; r) 40 B.
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135. Tlpu mnocnenoBaTenTbHOM COCIMHEHUHM PE3UCTOpa, KATYIIKH HWHIYKTUBHOCTH,
KOHJICHCATOpa OKa3aJloCh, YTO TOK COBMAJaeT Mo ¢asze ¢ HampsbkeHneM. UTo MOXKHO
CKa3aTh O XapakTepe Harpy3ku?

a) mpeodJ1aJaeT EeMKOCTHOE COIPOTHUBIICHHE;

0) npeobnagaeT UHIYKTUBHOE COMTPOTUBIICHUE;

B) IIpeo0I1aiaeT akTUBHOE COMPOTHUBIICHUE, @ UHIYKTUBHOE U €MKOCTHOE COMPOTUBIICHHUS
PaBHBI.

136.KaTy1m<a C HHAYKTHBHOCTBIO L IIOAKIHYCHA K HCTOYHUKY CHHYCOHUAAJIBHOI'O
HaIIPs7KCHUS. Kak n3mMeHHnTCs TOK B KaTymKe, €CJIIM 4aCTOTa NCTOYHHWKA YBCIUYHUTCA B 4

paza?
a) yMEHbIIUTCA B 4 pasa; 0) yBenuuurcs B 4 pasa;
B) yBenIMuHTCS B 16 pas; ') HE U3BMEHUTCS

137. Onpenenure nepuoa CUrHajia, €CiIy 4acToTa CuHycon1aibHOro Toka 200 I'm.
a) 200 c; 0) 1c; B) 0.005 c; r) 20 c.

138. Jluneiinbiii Tok paBeH - 5 A. Paccumraiite (aszHbIi TOK, €CIM CUMMETpUYHAs

Harpy3ka COeIMHEHa «3BE3701».
a)2,89 A; 0)8,65A; B) 3,54 A; r)5A.

139. B moneBbIX TpaH3UCTOPAX JIEMEHT, K KOTOPOMY JIBUXKYTCS 3apsA/ibl, HA3bIBACTCH:
a) CTOK; 0) UCTOK; B) 3aTBOD; ') KaHaJl C BBICOKOW MPOBOAUMOCTBIO.

140. OnpenenuTh CONMPOTUBIICHUE JaMIIbl HAKAJIMBAHUS, €CIU HA Hell HanucaHo S50 Bt u
220 B
a) 597 Owm; 0) 759 Owm; B) 975 Owm; r) 968 Om.

141. Omnpenenutpb 00II€e CONMPOTHBICHUE LEMU NPU NapPALIECIHBHOM COCAMHEHHH 2-X
noTpeduTesel, ConpoTuBieHne KOTopsix mo 40 Om?
a) 20 Owm; 6) 80 Owm; B) 10 Om; r) 4 Om.

142. Tlonnas notpebiasiemas MOIIHOCTh Harpy3ku S= 180 kBA, a akTuBHasi MOIIIHOCTh
P= 150 xBt. Onpenenure korhHUIMEHT HATPY3KH.
a) cos ¢=0,75; 0) cos ¢ =0,38; B)cos ¢ =0,57; r1)cos ¢=0,83.

143. Kak wu3mMeHuTcs cABUT (a3 MexIy HalNpsHKEHUEM U TOKOM Ha KaTylIKe
WHJIYKTUBHOCTH, eciu 00a e€ mapametpa (R u Xr) oqHoBpeMeHHO yBenuuarcs B 4 pasza?

a) yMeHbIIUTCA B 4 paza; 0) yBenuuyuTcs B 4 pasa;

B) YMEHBIIUTCS B 2 pa3za; TI') HE U3MEHUTCS.

145. CummeTrpuyHas Harpy3ka COeIMHEHA «3BE3/10M». JINHEITHOEe HANIPSIAKEHUE PABHO
220 B. HaiiguTe dha3Hoe HanpsiKeHue.
a) 127 B; 0) 220 B; B) 380 B.

146. Yacrora BpallleHHs] MarHUTHOTO MOJsi acUHXpoHHoro asurateias 900 o6/mMuH.
Yacrtora BpanieHus: poropa 850 06/mMuH. OnpenenuTb CKOJIbKEHUE.
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a) 55; 6) 0,55; B) 5.5; r) 0,056.

147. VsmeputenbHbId TpaHCHOPMATOP TOKAa UMEET OOMOTKHU ¢ dncioM BUTKOB 20 u 120.
Onpenenuts ero kKodGPuiueHT Tpanchopmanuu.
a) 60; 0) 0,17, B) 140; r) 100.

148. Omnpenenuts TOK I5, moaxomdmuii K y3iy LENU MOCTOSHHOTO TOKA, €CIIM TOKU B
BetBaxX: [1=-4A, L=2A, =6A14=-5A.

a) 17 A; 60)1 A; B)8A; r)-4 A.

149. B 351eKTpHUYECKYIO LIENb NapaJuIeIbHO BKJIKOYEHBI JIBa PE3UCTOPA C CONPOTHUBICHUEM

25 Om u 40 Om. Hanpsixenne Ha Bxoqe 200 B. Onpenenure TOK B KaXKJI0M PE3UCTOPE.
a)8Aun0,2A; ©06)8AuSA; B)0,125Au02A; 1) 0,I125AusA.

150.KakoBO coOTHOIIEHHE MEXIYy (a3HbIMU M JIMHEWHBIMU HANPSHKEHUSIMHU [pU
COEIMHEHHUH MOTPeOUTENEN IIEKTPOIHEPTUN «3BE3H0M.
a) U,=Uy; 0)U,=Uy/1,73; B) Up =0,578U..

151. CummeTpudHasi Harpy3ka CO€JIMHEHa «TpeyroibHukoM». [Ipu m3Mmepenuun ¢azHoro
TOKa aMmriepMeTp nokaszai - 8§ A. Uemy Oyznet paBeH TOK B JUHEHHOM MPOBOE?
a) 4,62 A; 0) 13,84 A; B)8 A; 1) 11,28 A.

152. K kakoi CTENEHN UHTErPALIUU OTHOCATCSI MHTETPATIbHBIE MUKPOCXEMBI, COJIEPKALINE
80 JIOTMYECKUX JIEMEHTOB?
a) MaJiol;  0) cpeaHel; B) BBICOKO; ') CBEPXBBICOKOM.

153. Ilo xakoMy 3aKOHYy MOKHO OIPENEIUTh CHIIy, C KOTOPOW MArHUTHOE IOJIE
JNENUCTBYET HA MPOBOJHUK C TOKOM?
a) 3akony Oma; 0) 3akoHy Amriepa; B) 3akoHy Jlxoyns-Jlenna; r) 3akony KynoHa.

154. B a5iekTpUuecKOl CXeMe JBa PE3UCTUBHBIX DJIEMEHTA COCMHEHBI MTOCIIEI0BATEIBHO.
UeMy paBHO HalpspkeHHE Ha Bxoje npu cuiie Toka 0,2 A, ecmu Rp = 150 Om; Ry =120
Om?

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

155. Cxema cOCTOUT U3 OJTHOIO PE3UCTUBHOTO AJIEMEHTA ¢ conpoTuBieHueEM R =220 Om.
Hanpspokenue Ha e€ 3axxumax u = 110 sin314t. Onpenenure nokazaHusi amnepMmerpa u
BOJIETMETPA.

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

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

156. CummeTpruHass Harpys3ka COEAMHEHA «TPEyTrOJbHUKOM». JIMHENHHOE HampspKeHue
paBHo 380 B. Haiiaute gazHoe HanpspKeHHeE.
a) 127 B; 0)220 B; B)380 B.

157. B QICKTPUYCCKYIO ICIIb IIOCICAOBATCIIBHO BKIIIOUCHBI JBa PpPCE3UCTOpa C

conporusieHueM 10 Om u 50 Om. Hanpsixenue Ha Bxone 120 B. Onpeaenute TOK B LETH.
a)0,5A; ©0)2A; B) 14,4 A; r)4 A.

86



158. Dnekrpuueckoe comnportuBieHue uenoBeyeckoro tena 3000 Om. Kakou Tok
IIPOXOJUT YEPE3 HETO, ECIIM YEIIOBEK HAXOUTCS MO HanpspkeHueM 127 B?
a) 19 MA; 0) 42 MA; B) 23,6 MA; r) 50 MA.

159. Llenp mepeMeHHOro TOKa coAepkHUT pe3zucrop. Kak usmensercs mo ¢aze TOK U
HaIpsDKEHUE B 3TOM 1enu?

a) TOK OIEepeKaeT HaNpsKEHUE Ha yrou m/2;

0) HarpsHKEHUE U TOK COBMANAOT 1o (asze;

B) HaNpsDKEHUE ONEPeKaeT TOK Ha yroi /2.

160. Kak u3BMEHHUTCSI €MKOCTHOE CONPOTUBIICHUE C YBEIIMYEHUEM YACTOTHI B 5 pa3?
a) HE UBMEHUTCS, 0) YMEHBIIUTCS B 5 pasz;
B) YBEJIMUUTCA B 5 pa3;  TI') yMEHbIIUTCSA B 25 pas.

161. CummeTpruHass Harpy3ka COEAMHEHA «TPEyTrOJbHUKOM». JIMHEHHOE HampsiKeHUue
paBHo 220 B. Haitaute dasznoe HanpspoxkeHue?
a) 127B; 6)220B; B)380B.

162. Yacrora BpamieHUss MarHUTHOTO ToJjig acuHXpoHHoro nasurarens 1300 o6/muH.
Yacrtora Bpamienust poropa 1250 06/muH. OnpenenuTsb CKOJIbKEHUE.
a) 40; 0) 0,38; B) 4; r) 0,038.

163.Kakoi u3 npoBOJOB OAMHAKOBO JWAMETPA U JJIMHBI MEHBIIE HATPEBACTCS — MEIHBIN
WJIM CTAJIbHOM ITPY OJTHOU U TOM e ChJie TOKa? Y IeIbHOE CONIPOTUBIIEHUE MEIH -

1,7 - 1080M-M, cramm - 12 - 108 0Om-Mm.

a) MEJHBI; 0) cTaIbHOM; B) 00a IMPOBO/Ia HATPEBAIOTCS OJTMHAKOBO;

') HU KaKOM U3 MPOBOJIOB HE HAIPEBAETCS.

164. B 351eKTpUYECKyIO LENb NapajuieIbHO BKIFOYEHBI JIBA PE3UCTOPA C COMPOTUBICHUEM
20 Om u 50 Om. Hanpsixenue Ha Bxone 140 B. Omnpexnennure TOK Ha HEPA3BETBICHHOM

y4acTKe.
a)4 A, 0)2A; B) 9,8 A; r) 20 A.

165. Onpenenuts CONPOTUBICHUE JTAMIIbI HAKAJIMBAHUS , €CJIM HA HEW HanucaHo 25 Bt u
220 B
a) 1936 Owm; 6) 0,11 Om;  B) 19,36 Owm; r) 11000m.

166. V cwioBoro ogHodazHoro TpanchopMaropa HOMHHAIBHOE HAIpsSHKEHUE Ha BXOJIC
4000 B, na Beixone 220 B. Onpenenuts k03pPUIHEHT TpaHCHOpMAIIHHL.
a) 180; 6) 0,055; B) 18; r)5,5.

167. K xakoii cTeneHr UHTErpallid OTHOCSITCS UHTETPAIbHBIE MUKPOCXEMBI, COJIEpIKaIlne
1200 noruyeckux 3J€MEeHTOB?
a) MaJIo; 0) cpenHeit; B) BBICOKOM; I') CBEpXBBICOKOI.
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168. CKOJIBKO MIECTUBOJIBTOBBIX JIAMIIOYEK HEOOXOIUMO B3STh JJIs €JIOYHOW THPIISHIBI,
ecnu Hanpsbkenue cetn 127 B?
a) 37 wr.; 0) 21 mt.; B) 42 mrt.; r) 11 mr.

169.0npenenuts o0II€e COMPOTUBICHUE IENMH MPU MapaLICILHOM COCAUMHEHUH 2-X
noTpeduTeseH, COMPOTUBICHHE KOTOPBIX 10 250 OM?
a) 12,50M;  0) 250 Owm; B) 125 0m; 1) 25 Om.

Pemure 3apaun

1. K tpexda3zHoil ceTu ¢ auHEHHbIM HanpsbkeHueM 220 B moakiroueHa CUMMETpUYHas
Harpy3ka, akTUBHOE CONPOTUBJIEHUE KOTOPOil B Kaxkaoi (paze 150 Om, a MUHIYKTUBHOE

110 Om. Haiigute ¢dasHple TOKM M HanOpsDKEHUE TMPU  BKIIOYEHUU HArpys3Ku
«TPEYrOJIBHUKOM»?

2. YUemy paBHO oOiiee compoTuBieHue Ienu u3 10 mociaegoBaTeIbHO COECIMHEHHBIX
PE3UCTOPOB, €CIIM COMPOTHUBIIEHNUE KaKIOr0 M3 HUX Ha 25 OM Oosblie IpeablIyliero, a
CONpPOTHUBJICHUE TMepBoro pesucropa Ri;=400 Om? HaiiguTe HampsiKeHUE Ha IMSATOM
pesucrope Rs , ecnu Hanpspbkenue nutanus uenu 220 B.

3. K tpexdazHoit cetn ¢ nuHeiHbIM HanpsbkeHneM 380 B moakimroueHa cUMMeETpUYHAs
Harpyska, akTUBHOE COIIPOTUBIIEHHE KOTOpPOH B Kaxkoi (paze 240 Om, a eMKOCTHOE

80 Om. HaiiTu ¢azHbie TOKU U HANPSHKEHUE MPU BKIIFOUEHUH HATrPY3KHU «3BE310i» 7

4. CuHycOoMJQJIbHO W3MEHSAIOIIMECS HANPSIKEHUS IMPEJCTABICHbl  CIEAYIOIIUMHU
BoipaxkeHussMu  U1=100sin(314t+30°),u2=200sin(314t+60°). Omnpenenure MNpu MOMOIIU
BEKTOPHOI IMarpamMMbl 0011iee HanpsKeHue (AeCTByoIIee 3HAUCHHE).

5. Haitgute BbIpaX€HHUE [JI1 MTHOBEHHOIO 3HAYECHUS TOKA B LIEMU C KOHJECHCATOPOM
eMKOCThI0 C=1 MK®D, KOTOpPBIM NOAKIIOUYEH K UCTOYHUKY MEPEMEHHOIO HanpspkeHus 220
B, vactoroii 100 I'm.

6. Kakass MOILIHOCTh pacxoJlyeTcs B COCAMHUTEIbHBIX MPOBOJAX, €CJIA HaIpsSIKEHHE Ha
Harpy3ke 80 B, a Tok B nienu 40 MA? DnekTpudeckas [enb MOAKII0UYEeHa K UCTOYHUKY C
S/JC E =100 B 1 BHyTpEHHUM CONPOTUBIIEHUEM Tx= 50 OM.

7. K Tpexda3zHoi ceTu ¢ JUHEHHBIM HampsbkeHueM 127 B moakioueHa CUMMETpUYHAas
Harpyska, akTHBHOE COTNPOTUBJICHUE KOTOPOil B Kaxkoi (paze 110 Om, a UHIYKTUBHOE

60 Owm. Haiigute @QasHble TOKM U HaNpsHKEHUE TMPU  BKIIOYCHUM HArpy3Kd
«TPEYrOJILHUKOM»?

8. Uemy paBHO 0OIIee CONMPOTHUBJICHUE IIENU W3 8§ TMOCJIEAOBATEIbHO COEAMHEHHBIX
PE3UCTOPOB, €CIIM CONMPOTHUBJICHUE KAXIOTO M3 HUX Ha S0 OM OoJibliie TpeablayIIero, a
cornpoTtuBiieHUEe mepBoro pesucropa R;=200 Om? HailTu HampsikeHHE Ha BOCHBMOM
pesucrope Rg , ecnin Hanpsikenue nutanus nenu 220 B.

9. K tpexdazHoil ceTu ¢ JuHEHHBIM HampsbkeHneM 220 B noakiroueHa CUMMETpUYHas
Harpy3ka, akTUBHOE CONPOTUBJIEHUE KOTOPOil B Kaxkaoi paze 180 Om, a eMKOCTHOE

150 Om. Haiiti a3ubie TOKU ¥ HANIPsDKEHHUE TTPH BKIIIOUEHUN HATrPy3KHU «3BE31101»?
10.CunyconaanbHO U3MEHSIOIIMECS TOKU MPEICTABICHBI CIETYIOIIUMH BIPAXKEHUSIMHU
11=0,5s1n(314t+45°), 1,=0,8sin(314t+90°). Omnpenenure TMpU MOMOIIM BEKTOPHOU
JuarpaMMbl OOIIUH TOK (JIeHCTBYIOIIEE 3HAUCHHE).

11. Halimute BbIpa)k€HUE JII MTHOBEHHOTO 3HAQYEHUS TOKAa B LENH C KaTyHIKOU
uHAyKTHBHOCThIO L= 0,4 ['H, KOTOpas MOAKIOYEHA K MCTOYHUKY MEPEMEHHOIO
Hanpsoxenus 220 B, gacroroit 50 I'.
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12. Kakass MOITHOCTb pacxoyeTcsl B COCMHMUTENBHBIX POBOAAX, €CIU HANPSIKEHUE Ha
Harpy3ke 180 B, a Tok B nenu 50 MA? Dnekrpuyeckas Uenb NOJKII0UYEHa K HCTOYHUKY C
3J1C E= 200B u BHYTpEHHHM CONPOTUBIIEHUEM Tpx= 40 OM.

13. K tpexdaznoit cetu ¢ nuHeitHbiM HanpsbkenreMm 380 B mojkitoueHa cuMMeTpuyHas
Harpys3ka, akTUBHOE COIPOTUBJIEHHE KOTOpOMl B Kaxaoil ¢aze 250 Om, a €MKOCTHOE
100 Om. Haiimure ¢da3Hpie TOKM MW HaAMpsHKEHUE TIPU  BKIIOYEHUHM HArpy3Kd
«TPEyTrOJILHUKOM»?

14. Yemy paBHO oOuiee cONpOTHBIECHUE LieNH U3 14 mocieAoBaTeIbHO COEIUHEHHBIX
PE3UCTOPOB, €CIIM CONPOTHUBIIEHNE Kakaoro u3 Hux Ha 30 OM Oosblie IpeablIylero, a
cornpoTtuBiieHUEe mnepBoro pesucropa R;=300 Om? Halinure HanmpsskeHUE Ha JIECSITOM
pesucrope Rio , ecnu Hanpsbxkenue nutanus nenu 220 B.

15. K tpexdaszHoii cetn ¢ auHEHHbIM HampsokeHueMm 220 B moakiroueHa cuMMeTpUYHas
Harpy3ka, akTHBHOE COIMpPOTHUBJIICHHE KOTOpOoM B Kaxmoil ¢aze 180 Om, a eMKOCTHOE
60 OMm. HaiiTu (a3Hble TOKM U HAIPsDKEHUE MPU BKIFOYEHUN HArpy3KH «3BE310i»?

16. CuHycouganbHO M3MEHSIIOUIMECS HANPSOHKEHUS MPEJICTaBIEHbl  CIEAYIOLUMU
BhIpakeHusiMU U1 = 150sin(314t + 45°), uy = 250sin(314t + 90°). Onpenenure npu
MOMOIUIN BEKTOPHOU JuarpamMmbl oOliee HanpspKeHue (AeUCTBYIOIIee 3HaUCHUE).

17. Haligute BBIpaX€HUE JJII MTHOBEHHOI'O 3HAYEHHs TOKAa B LIENHM C KOHJEHCATOPOM
eMKOCThI0 C=2 MK®D, KOTOpbIN NOAKIIOUEH K HCTOUHUKY MEPEMEHHOr0 HanpspkeHus 220
B, gactoroii 50 I'.

18. Kakass MOITHOCTb pacxoyeTcCsl B COCAMHUTENBHBIX POBOAAX, €CIU HANPSKEHUE Ha
Harpy3ke 225 B, a Tok B uenu 20 MA? DnekTpuyeckas Uenb NOJKII0UEeHa K HCTOYHUKY C
OJ1C E =250B u BHYTpEHHHM CONPOTUBIIEHUEM Tpr= 50 OM.

19. K tpexdazHoii cetu ¢ auHEHHbIM HanpsokeHueMm 380 B moakimroueHa cuMMeTpuyHas
Harpy3ka, akTUBHOE CONPOTHUBJIEHUE KOTOpo B Kaxaou ¢aze 220 OM, a MHAYKTHBHOE
120 Om. Haiigute ¢da3Hple TOKM M HaNOpsDKEHUE TMPH  BKIIOYEHUU HArpy3Ku
«TPEYrOJIBHUKOM»?

20. Yemy paBHO oOlee CONPOTHBICHHE LeNu M3 12 mocienoBaTeNbHO COEIMHEHHBIX
PE3UCTOPOB, €CIIM COMPOTHUBIIEHNE Kakaoro 3 Hux Ha 20 OM Oosblie IpeablIylero, a
cornpoTuBiieHHE TiepBoro pesuctopa Ri=100 Om? HaiiTu HanpsbkeHUE Ha OAMHHAALIATOM
pesuctope Ri1, ecnu Hanpsbkenue nutanus nenu 220 B.

21. K tpexdasznoit cetu ¢ nuHelHbIM HanpsbkeHueMm 380 B monkirodeHa cuMMeTpUYHast
Harpyska, akTUBHOE COIIPOTUBIIEHHE KOTOPOH B Kaxk10i (paze 260 Om, a eMKOCTHOE

130 Om. Haiiti a3ubie TOKM ¥ HANIPsDKEHNUE TTPH BKIIIOUEHUN HATPYy3KHU «3BE31101» 7

22. Hanpgure BbIpaXEHHE IJI1 MTHOBEHHOI'O 3HAYEHHS TOKAa B LEMH C KATYIIKOW
nHAyKTHBHOCTBIO L = 0,6 ['H, KOoTOpasg DNOAKIIOYEHA K HMCTOYHUKY HEPEMEHHOIO
Hanpsoxenus 220 B, wacroroi 100 I'm.

23. CuHyCcOuAanbHO U3MEHSIOMMECS TOKH MPEICTABIECHBI CIEYIOINMU BEIPAKECHUAMHU
11=0,8sin(314t+30°), 1=1,6sin(314t+60°). Omnpenenure 0pU MNOMOIIM BEKTOPHOU
JTUarpaMMbl OO TOK (JIEHCTBYIOIICE 3HAUCHHE).

24. Kakass MOIIHOCTb PacXOAy€eTCsl B COCAUHUTEIBHBIX ITPOBOAAX, €CIIM HANPSLKEHUE HA
Harpy3ke 220 B, a Tok B uenu 50 MA? DieKTpuYecKas Leb MOJKIIYEHA K HICTOUHHKY C
OJ1C E =240 B 1 BHyTpE€HHUM CONPOTUBIEHUEM Tg= 80 OM.
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Buiers! 11 mpoBeAeHUs IK3aMeHa
(ouHas u 3a04Hasi GopMbI 00y4YeHHA)

NucTpyKums a1 9K3aMeHYI0Lerocsi:

1. ITpouTuTe BHUMATENBLHO MHCTPYKIIHIO.

2. IIpy moaroToBKe K OTBETY M HEMOCPEACTBEHHO BO BpPEMs OTBETAa HA SK3aAMECHE
oOydJaronumcsi pa3pemiaercsi MoJb30BaThCsl J1a0OPATOPHBIM M JIEMOHCTPAIMOHHBIM
000py/IOBaHUEM, KaJbKyJISTOpaMH, CIpPaBOYHUKAMU W TaOJIUIaMH, HE COJEpKaIluMU
MPSIMOTO OTBETA HA BOMPOCHI OUJIETOB.

3. Ilpu BeImONHEHNM 3a1aHuK Bbl MOXETEe MOJIb30BaThCs 4EpHOBUKOM. CoBeTyeM
BBINOJIHATh 3aJaHHUsI B TOM IMOPSAJKE, B KOTOPOM OHM JaHbl. JlJIsI SKOHOMHHM BpEMEHU
MPOITYCKAaWTE 3aJaHue, KOTOpOE HE YJIAETCA BBINOJHUTH Cpa3y, U IEPEXOAUTE K
cnenytomeMy. Ecnau mocne BbimonHeHHsl Bcet paboTel 'y Bac ocrtanercst Bpems, Boi
CMOYKETE BEPHYTHCS K IIPOIYIICHHBIM 3aIaHUSIM.

4. BpeMms Ha noarotoBky — 40 MUHYT.

KonTtpomupyemsie komnerennuu: OK 01, OK 02, [IK 2.2

Kpurepuu onenku:

OlleHKA «OTJIMYHO» — 3acly’KUBAaeT OOyYaIOIIUKCS, TMOKa3aBUINN TIyOOKUN |
BCECTOPOHHHMI YpOBEHb 3HAaHWS JUCIMIUIMHBI, YCIEUIHO BBITIOJHUBIINKA 3a/1aHusl,
MIPEyCMOTPEHHBIE TIPOTPAMMO.

OLIEHKA «XOPOIIO0» — 3aCiy’KUBAET OOYyYaroUIMiics, MOKa3aBUIMM MOJHOE 3HAHHE
JUCLMIUIMHBI, YCHEIIHO BBINOJHUBIIMKM 3aJaHusl, NPEJyCMOTPEHHBIE MPOrpaMMON, HO
JOMYCTUBIINN HE3HAYUTENbHbIE HEJJOUETHI B OTBETE.

OlIeHKA «YyIOBJETBOPHUTEJIBbHO» — 3aCIy’KMBaeT O0O0ydYaroluiics, MOKa3aBLIMii
3HaHWE JUCHUIUIMHBI B 0OOBEME, JIOCTATOYHOM Uil TPOJOJDKEHUS OOydeHus,
CIPaBUBILUINCS C 3aJaHUSIMU, IPEAYCMOTPEHHBIMU [TPOTrPAMMOM (JIOIyCKAIOTCSI HETIOIHbIE
OTBETHI HA MTOCTABIICHHBIE BOMIPOCHI).

OlIeHKA «HEeYI0BJeTBOPUTEIbHO» — 3aCITy>KMBAaET 00yJaroImunics, 0OHaAPYKUBIITHI
3HAYUTeNbHbIE MpoOenbl B 3HAHWW AUCHUIUIAHBIL, JOMYCTUBIIMKA MPUHIUMUATHHBIC
OIIMOKY TMPY BHITIOTHEHUH 3a/1aHUH, PEIYCMOTPEHHBIX TIPOTPAMMOM.
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OTBeThI

buaersl

Bonpocol

=

9

=)

7 8

10

1

r a

«TpeyroapHUK»
Uy = U, = 220B
Z=V(R>+X12) =186 Om
1,=Uy/Z=1,18A

R=10R|+45AR=51250m
[=U/R=0,04 A
Us=1Rs=1(Ri+4AR) =
=20B

«3Be3ma»

U, = U/ V3 =220B
Z=V(R2+ Xc?) = 2530M
Ip=Uy/Z =0,87 A

Um=290B
U=U./\2=206B

Un=V2U=310B

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

E:UHal'“pYS.+UBHYTp+UCOCZ[.Hp.
Ucoez[.np:E - UHarpy3' Ir=
=18B
Pcoe)l.np.:Ucoen.np,IZO,72BT

«TpeyrosbHuK»
Uy=U,=127B
Z=N(R2+ X:2) = 125 Om
1,=Uy/Z=1A

R=8R;+28AR=3000 Om
I=U/R=0,073 A
Us=1Rs=I (RI+7AR) =
=40B

«3Be31a»
Uy=U,/V3=127B
Z=N(R2+ Xc?) = 234 Om
Ip=Uy/Z=0,54 A

10 B

In=0,12 A
[=1n/\2=0,085A

11 0

Un=2 U=310B
o =2nf=314 pan/c
Xi=Lw =126 Om
In= Un/XL =2,46 A
i=2.46 sin 314t

12 0

E:UHarpys .+UBHyTp+Ucoez[.np.
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Ucoez[.np.:E-UHarpyaka- Ir=
=18B
Pcoez[.np.: Ucoen.np.I:0,9BT

13

«TpeyroapHUK»
Uy=U,=380B
Z=V(R2+ X1%) =269 Om
I,=Uy/Z =1 41A

14

R=14R+91AR=69300m
[=U/R=0,032 A
Uio=1 Ri0=I(Ri+9AR)=
=18B

15

«3Be3man
Uy=U,/V3=127B
Z=V(R*+ Xc?) = 190 Om
lp=Uy/Z2=0,67 A

16

U=Un/\N2=270 B

17

Un=V2U=310B

o =2nf=314 pan/c
Xc=1/(Co) = 1592 Om
In= Un/Xc=0,19 A
i=0,19 cos (314t + 90°)

18

E:UHarpya .+UBHYTp+UCOCZ[.Hp.
Ucoez[.np.:E'UHarpyaka' Ir=
=24B
Pcoez[.np.:Ucoe;l,np,IZO,48BT

19

«TpeyrosbHuK»
Up=U,=380B
Z=N(R2+ X1?) =251 Om
lp=Up/Z=1,51 A

20

R=12R;+66AR=252 Om
[=U/R=0,087 A
U=l Rii=I(Ri+10AR)=
=268

21

«3Be3ma»
Uy=U,/V3=220B
Z=V(R?*+ Xc?) =291 Om
Ip=U4/Z2=0,76 A

22

In= 2,36 A
[=1./V2=1,67 A

23

Un=V2 U=310B
o = 2nf= 628 pan/c
X1=Lw =377 Om
Im= Un/XL = 0,82 A
i=0,82 sin 628t

24

E:UHarpy3 .+UBHyTp.+Ucoe;1.np
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Ucoe):[.np.: E'UHarpy?,Ka -Ir=
=16B
Pcoe):[.np:Ucoe):[.np.I =0,8 Bt
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MunucrepcrBo Tpancnopra Poccuiickoit @enepanuu
®DenepalibHOE ATeHTCTBO JKeJ1e3HOJOPOKHOT0 TPAHCIOPTA
DegepaibHoe rocy1apcTBEeHHOE 0101KeTHOEe 00pa3oBaTe/ibHOe
yupesk/ieHue BhICIIEro 00pa3oBaHus
«IIpuBosKCcKHil rOCyAapCTBEeHHbIH YHMBEPCUTET NMyTeH cO001eHnus»

PaccmotpeHo: JKk3aMeHalMOHHBII OniteT Ne 1 YTBepxnaro:
Ha 3aCCJaHun HHKHOBOﬁ KOMHCCHU 0 AUCHUIIIINHEC Hauanpauk y‘Ie6HOFO oTacia
o01enpoheCCHOHATBHBIX U OI1.02. DJIeKTPOTEXHUKA U YJIEKTPOHUKA ®.1.0.
MAaTEMAaTHYCCKUX OUCILHUIIINH JJIA CIICHUAJIBHOCTH « » 20 __ L.
[Iporokon Ne 23.02.01 Opranu3zanus NepeBO30K U
oT«__ » 20 T. yIIpaBJIeHUE Ha TPAHCIIOPTE (10 BUIAM)
pencenarens UK T'pynmst

®.1.0.

B 3amanusix Nel-Ne9 HeoOxomumMo BEIOpaTh MPaBHIILHBINA OTBET, 3alKcaTh OYKBY oTBeTa; B NelO-pemuth 3amady.

1. Kakoil U3 npoBOAOB OJUMHAKOBOM NJMHBI U3 OJHOTO M TOTO K€ MAaTepuaia, HO pa3HOro JUaMEeTpa, CUJIIbHEE
HarpeBaeTcs PH OJHOM U TOM ke ToKe?

a) 00a MpoBOJIa HArPEBAIOTCS OJJMHAKOBO;

0) cuIIbHEEe HarpeBaeTCs MPOBO/T C OOBIIINM JHAMETPOM;

B) CHJIbHEE HarpeBaeTcs MPOBOJ] C MEHBIINM AHAMETPOM.

2.CKOIIBKO IIECTHBOIBTOBEIX JIAMITOYEK HEOOXOIMMO B3ATh JJIS €IOYHON TUPISTHIIBI, eCiii Hanpshkerne cetr 22087
a)37 mr.; ©6) 20 mrT.; B) 40 mmIT.; r) 16 mT.

3. Onpeaenuth CONPOTUBIICHHUE JIAMIThI HAKAIMBAHUS, eclid Ha Heit Hanmcano 100 Bt u 220 B.
a) 484 Owm; 0) 448 Owm; B) 684 Owm; r) 864 Om.

4.llenb mepeMEeHHOTO TOKa COJAEPIXKHT JIaMITy HakanuBaHus. Kak m3mensercs mo (ase TOK W HampsbKeHHE B ATOM
nenu?

a) TOK OIlepeKaeT HaIpsDKEHUE Ha yrol 1/2;

0) HaIpsDKEHHE W TOK COBMAAAIOT 1o (ase;

B) HaNpsDKEHHE OTepekaeT TOK Ha Yo /2.

5. Cxema COCTOUT M3 OJHOIO PE3UCTUBHOIO 3JIEMEHTA C COMPOTUBICHHUEM R=220 Om. Hampsixenue Ha e&
sakumax u= 220 sin 628t. Onpenenure Noka3aHus aMIIEPMETPa U BOJILTMETPA.

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

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

6. CuMmMeTpuyHas Harpy3ka coeinHeHa «3Be3noi». JImHeliHoe HampspkeHue paBHo 380 B. Haiimurte daszHoe
HanpsDKEHHE.
a)127B;  6)220B; B)380B.

7. YacToTa BpaleHnss MAarHATHOTO 101 acHXpoHHoro Asuratens 1000 o6/muH. YacToTta BpameHus poTopa
950 06/mMuH. OnIpeICTUTh CKOJIBKEHUE.
a) 50; 0) 0,5; B) 5; r) 0,05.

8. CKOJIBKO p-n MIEPEX0JI0B CONEPIKUT MOTYIIPOBOIHUKOBEINA THOA?
a) O/IMH; 0) nBa; B) TpH; T') 4eThIpE.

9. Kakyro poib B 3JIEKTPOHHBIX CXE€Max BBIITOJTHSICT BapUKar?
a) CONPOTUBIICHMUS; 0) xioua; B) UHIYKTUBHOCTH; ') EMKOCTH.

10. K TpexdaszHoii cetu ¢ nuHEHHbIM HampsbkerneMm 220 B momkimrodeHa cuMMeTpU4Has Harpyska, aKTHBHOE
COTIPOTHBJICHHE KOTOPOil B Kaxaoil daze 150 Om, a uaaykTrBHOE110 OM. Haiinure a3Hble TOKH W HANPSHKEHUS

MIpU BKJIFOUEHUH HarPy3KH «TPEYTOIbHUKOMY?

[IpenonaBarens ®.1.0.
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MunucrepcrBo Tpancnopra Poccuiickoit @enepanuu
DenepalibHOE ATEHTCTBO KEIE3HOI0POKHOT0 TPAHCIIOPTA
DegepaibHoe rocy1apcTBEeHHOE 0101KeTHOEe 00pa3oBaTe/ibHOe
yupe:xkIeHHe BbICIIero 00pa3oBaHus
«IIpuBosKCcKHil rOCyAapCTBEeHHbIH YHMBEPCUTET NMyTeH cO001eHnus»

PaccmotpeHo: JK3aMeHaAlMOHHBIIH OnieT Ne 2 YTBepxnaro:
Ha 3aCeJaHHUU ITUKIOBOH KOMUCCHU M0 JUCIUIUTHHE HauanpHuk yye6HOrO 0TAETa
o0uenpodeccnoHalbHBIX U OI1.02. Dy1eKTPOTeXHHKA U 3JIeKTPOHUKA ®.1.0.
MaTeMaTHYeCKUX AUCIUILINH JUIA CHEeHanbHOCTU « » 20 T
[Iporokon Ne 23.02.01 Opranu3zanus NepeBO30K U
oT«__ » 20 T. yIIpaBJIeHUE Ha TPAHCIIOPTE (10 BUIAM)
pencenarens UK T'pynmst

®.1.0.

B 3amanusix Nel-Ne9 HeoOxomumMo BEIOpaTh MPaBHIILHBINA OTBET, 3alKcaTh OYKBY oTBeTa; B NelO-pemuth 3amady.

1.B kakux cirydasx IpUXOaUTCs MPUMEHSITh TapaJUIeIbHOE COSMHEHNE KOHICHCATOPOR?
a) JUIS MOJTydeHUs OOJIBIINX EMKOCTEH;

0) 1St ymydIIeHus 3araca IpOYHOCTH U3O0JISIK KOHECHCATOPA;

B) JUIsI TONYYCHUST MaJIOH EMKOCTH.

2. Tpu pesuctopa: Ri= 4 OmMm, R=5 Om, R3=6 Om coeanHeHb! OCIEI0BAaTENbHO U BKIIOYECHBI B AIEKTPUUYECKYIO
ceTb. Eciin HanpshxeHue Ha pesuctope Ro paBHO 12 B, To HanpsbkeHUE 2IEKTPUYECKON CETH PABHO:
a) 30 B; 0)24B; B)36B; r) 16 B.

3. OnpenenuTh TOK ls, MOAXOMSIMIUN K Y37y IEMU MOCTOSHHOTO TOKA, €CIM TOKU B BeTBIX: I1 =-3 A, L=1A
L=5A, Is=-4A.
a) 12 A; 0)1A; B) 6 A; r)-7 A.

&

4.1lerp mepeMEeHHOT0 TOKA COIEPKUT KOHIeHcaTop. Kak n3MeHsercs no ¢a3e TOK U HampsHKeHHe B 3TOH menun?
a) TOK OIlepeKaeT HaIpsDKEHUE Ha yrol 1/2;

0) HaIpsDKEHHE W TOK COBMAAAIOT 1o (ase;

B) HaNpsDKEHHE OTepekaeT TOK Ha Yo /2.

5. Kak u3MeHHTCS €MKOCTHOE COIPOTHBIICHUE C YBEIMYCHHUEM YacTOTHI B 4 paza?
a) He U3MEHHTCS; 0) YMEHBIIUTCS B 4 pa3a; B) yBEJIWUHUTCS B 4 pa3a; T) yMeHbIIUTCS B 16 pas.

6. Harpyska coenmHeHa «3Be3/10i». B kakoM cirydae Tok B HyJIeBOM IpoBojie paseH 07?
a) IpU CUMMETPUIHOMN Harpy3Ke; 0) Ipu HECUMMETPUYHON Harpy3Ke.

7. CumMeTpuvHas Harpy3Ka COeUHEHa «TPEeyTrolbHUKOMY. [Ipn m3mepenun (a3HOTO TOKa, aMIIepMETp TTOKa3all -
10 A.Haiimute TOK B TUHEHHOM MPOBOJIC.
a)l10A; ©0)17,3A; B)14,14 A; 1)20A.

8. M3mepuTenbHbIN TpaHcHOpMaTOp TOKA KMEET OOMOTKH ¢ 4yuciioM BUTKOB 2 U 100. Onpenenure k03P GUIIMESHT
TpaHCcHOpMaIIHH.
a)50; 6)0,02; B) 98; r) 102.

9. DnexkTpoHHBIE YCTPOWMCTBa, NpeoOpasyolue IOCTOSHHOE HANpsKeHHEe B IEPEeMEHHOE HaIpshKEHHE,
Ha3bIBAIOTCS:
a) BBIIPSAMUTEISMU; 0) WHBEpTOpaMu; B) CTaOMJIUTPOHAMY, r) pumpTpamu.

10. Yemy paBHO oOmee conporuBieHue nenu u3 10 mocinenoBaTenbHO COEAWHEHHBIX PE3UCTOPOB, €CIH

COTIPOTHBJICHHE KAXKIOTO U3 HUX Ha 25 OM OoJbIlie MpenblIyIero, a COMpOTHBICHNE IepBoro pesucropa Ri=400
Owm? Haiigute HanpspKeHNE Ha TISITOM pe3uctope Rs , ecnu Hanpspkenne nutanus mermm 220 B.
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MunucrepcrBo Tpancnopra Poccuiickoit @enepanuu
®DenepalibHOE ATeHTCTBO JKeJ1e3HOJOPOKHOT0 TPAHCIOPTA
DegepaibHoe rocy1apcTBEeHHOE 0101KeTHOEe 00pa3oBaTe/ibHOe
yupesk/ieHue BhICIIEro 00pa3oBaHus
«IIpuBosKCcKHil rOCyAapCTBEeHHbIH YHMBEPCUTET NMyTeH cO001eHnus»

PaccmotpeHo: JK3aMeHalMOHHBIH OniteT Ne 3 YTBepxnaro:
Ha 3aCCJaHun HHKHOBOﬁ KOMHCCHU 0 AUCHUIIIINHEC Hauanpauk y‘Ie6HOFO oTacia
o01enpoheCCHOHATBHBIX U OI1.02. DJIeKTPOTEXHUKA U YJIEKTPOHUKA ®.1.0.
MATCMAaTUYCCKUX JUCLHMIIIINH JJIA CIICHUAJIBHOCTH « » 20 __ L.
[Iporokon Ne 23.02.01 Opranu3zanus NepeBO30K U
oT«__ » 20 T. yIIpaBJIeHUE Ha TPAHCIIOPTE (10 BUIAM)
pencenarens UK T'pynmst

®.1.0.

B 3amanusix Nel-Ne9 HeoOxomumMo BEIOpaTh MPaBHIILHBINA OTBET, 3alKcaTh OYKBY oTBeTa; B NelO-pemuth 3amady.

1.ITo kakoMy 3aKOHY MOXHO OIPEIENNUTh CHITy B3aUMOJEHCTBUS 3apsSa0B?
a) 3akoHy OMma; 0) 3akony Amriepa; B) 3akoHy J[xoyms-Jlenma; ) 3akony Kymona.

2. B anekTpuueckoi CETH NOCTOSHHOTO TOKA HANpPsDKEHHE Ha 3aKUMaxX HMCTOYHHMKA 3JIEKTpo3Hepruu 26 B.
Hamnpspkenne Ha 3axxumax notpedutens 25 B. Onpenennre moTepro HAPsHKEHS.
a) 1 %; 6)2%; B)3%; r) 4 %.

3. Kak m3MeHHUTCsS HamnpspKEHHE Ha BXOJHBIX 3aKMMax JJIEKTPHUUYECKOM LENM MOCTOSHHOIO TOKA C aKTUBHBIM
3JIEMEHTOM, €CJIH MapajieIbHO HCXOAHOMY 3JIEMEHTY BKJIIOUHUTH €I OANH 3JIEMEHT?
a) HE U3MEHUTCS, 0) yMEHBIIHUTCS; B) YBEIUUUTCS; T) /U1 OTBETa HEIOCTATOYHO JaHHBIX.

4. Ompenenure Mepruo CUTHANA, €CITH YaCcTOTa CHHycOonAanbHOro Toka 50 I,
a) 400 c; 0) 1,4 ¢; B) 0.02 c; r) 40 c.

5. Kak u3MeHHUTCS MHIYKTHBHOE CONPOTHBIICHUE C YBETHMICHNUEM YacTOTHI?
a) He U3MEHUTCS; 0) YMEHBIUTCS; B) YBEIHUYHUTCSI.

6. CuMmMmeTpudHasi Harpy3ka COeIWHEHa «TpeyroidbHuKoM». JlnHeitHoe HampspkeHue paBHo 380 B. Haiigmre
(hazHOE HaIpsIKEHUE.
a) 127B; 6)220B; B)380B.

7. Ilpu kaxkux 3HaYeHUAX Kod(hduineHTa TpanchopMaluy neaecooOpa3Ho IPUMEHATh  aBTOTpaHc(hopMaTopsr?
a)k>1; 0)k<1; B) k<2; T') HE UMEET 3HAUCHUSI.

8. Kak HW3MeHUTCS 4YacToTa BpAIICHWS MArHUTHOTO TMOJS MPU YMCHBIICHWH Map IMOJIIOCOB ACHHXPOHHOTO
Tpex(a3HOTo ABUTATENs?
a) YBEITUIHUTCS; 0) YMEHBIIUTCS; B) OCTaHETCS MIPEIKHEH.

9.CKOJBKO p-n TIEPEXO/I0B y OUIOISIPHOTO TpaH3ucTOpa?
a) O/IMH; 0) nBa; B) TPHU; T) YeThIpe.

10. K TpexdaszHoii cetn ¢ nuHEHHbIM HamnpsbkerneMm 380 B momkimiodeHa cuMMeTpudHas Harpyska, akTHBHOE

COTIPOTHBJICHHE KOTOPOH B Kaxkmoi daze 240 Om, a emxoctHoe 80 OM. Haiiti ¢a3Hble TOKH U HANPSHKEHUS TPU
BKITIOYEHUH HATPY3KH «3BE301»?
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MunucrepcrBo Tpancnopra Poccuiickoit @enepanuu
DenepalibHOE ATEHTCTBO KEIE3HOI0POKHOT0 TPAHCIIOPTA
DegepaibHoe rocy1apcTBEeHHOE 0101KeTHOEe 00pa3oBaTe/ibHOe
yupe:xkIeHHe BbICIIero 00pa3oBaHus
«IIpuBosKCcKHil rOCyAapCTBEeHHbIH YHMBEPCUTET NMyTeH cO001eHnus»

PaccmotpeHo: JKk3aMeHalMOHHBIIH OneT Ne 4 YTBepxnaro:
Ha 3aCeJaHHUU ITUKIOBOH KOMUCCHU M0 JUCIUIUTHHE HauanpHuk yye6HOrO 0TAETa
o0uenpodeccnoHalbHBIX U OI1.02. Dy1eKTPOTeXHHKA U 3JIeKTPOHUKA ®.1.0.
MaTeMaTHYeCKUX AUCIUILINH JUIA CHEeHanbHOCTU « » 20 T
[Iporokon Ne 23.02.01 Opranu3zanus NepeBO30K U
oT«__ » 20 T. yIIpaBJIeHUE Ha TPAHCIIOPTE (10 BUIAM)
pencenarens UK T'pynmst

®.1.0.

B 3amanusax Nel-Ne9 HeoOxoumo BeIOpaTh MPaBWIILHBIN OTBET, 3aKcaTh OyKkBY oTBeTa; B NolO-pemuth 3amady.
1.Kakoii U3 OpoBOAOB OAMHAKOBOTO CEYEHHUS U3 OJHOTO M TOrO K€ MaTepuaja, HO pa3HOW AJIMHBI, CUJIbHEE
HarpeBaeTcs MPH OJHOM U TOM XKe TOKe?

a) o0a MpoBoJIa HATPEBAIOTCS OJJMHAKOBO;
0) CWJIbHEE HarpeBaeTCs MPOBO/] OOJBIICH JTUHBI,
B) CHIIbHEE HAarpeBaeTcs MPOBOJ MEHBIIIEH JTMHEI.

2. Kakoii crioco0 coeuHeHHs UCTOYHUKOB MTO3BOJIET YBEIUUNTh HANPSHKCHUE?
a) MoCIIeI0BaTENbHOE COeNMHEHNe; 0) mapayienbHOe COSUHEHNEe; B) CMEIMIaHHOE COSAHMHEHUE;
T') HU KaKOH M3 MMePEeUnCIICEHHBIX CIIOCO0OB.

3. B anexTpuueckylo Lenb MOCIEN0BaTEIbHO BKIIIOUEHBI J1Ba pe3uctopa ¢ conporusieHrueM 10 Om u 110 Owm.
Hampspkenue va Bxone 120 B. Onpenenute TOK B 1emy.
a)40A; 6) 1 A; B)I12,8A; T1)6A.

4. Tlpu mociieoBaTeIbHOM COSIMHEHUN PE3NCTOPa, KaTyIIKH WHIYKTUBHOCTH, KOHAEGHCATOPA OKa3ajIoCh, YTO TOK
OTCTaeT OT HANPSDKEHUS HAa HEKOTOPBIH yroil. YTo MOKHO CKa3aTh O XapaKkTepe Harpy3Ku?

a) mpeo01agaeT eMKOCTHOE CONPOTHUBIICHHE;

0) mpeobnaaeT WHIYKTHBHOE COMTPOTHBIICHHUE;

B) IIpeo0JialacT aKTUBHOE CONPOTHUBIICHUE, & MHIYKTHBHOE M EMKOCTHOE COTIPOTHBIICHHS PaBHEI.

5. B tpexdaznyro cerh ¢ uHeliHbIM HanpsokeHHueM 380 B BirouaroT Tpexga3Hblid JBUTATEb, KaX/as U3 00MOTOK
KoToporo paccuntana Ha 220 B. Kak cienyer coeqamHUTS OOMOTKH ABUTATEINS?

a) «TPEYTOIHEHUKOM; 0) «3Be310i»; B) JIBUTATEIlb HENB3S BKIIFOUATh B 3Ty CETh;

') MOYKHO «TPEYTOJBHUKOM», MOYXKHO «3BE3JI0M.

6. OOMOTKH Tpex(a3zHOTO TeHEPaTOpa COSANHEHBI «TPEYTONBHUKOMY. CKOJNBKO TUHEWHBIX TPOBOIOB TOIXOINT
K reueparopy?
a) 3; 0) 4; B)2; T1)6.

7. Y cuioBoro oaHo(ha3HOTro TpaHChopMaTopa HOMHHAILHOE HanpsbkeHue Ha Bxoje 6000 B, Ha Brixome 100 B.
Onpenenuth k03 dunueHT Tpanchopmanuu.
a) 60; 0) 0,016; B) 6; r) 600.

8.YmpasinsieMble BBIPSIMHUTENHN BHITIOIHAIOTCS Ha 6ase:
a) TMOJIOB; 0) MOJIEBBIX TPAH3UCTOPOB;  B) OHMIOJISIPHBIX TPAH3UCTOPOB; I') THPHUCTOPOB.

9. K kakoil cremeHu HHTETpallUd OTHOCATCS MHTErpallbHble MHUKpOCXeMbl, conepxkamme 400 nornyeckux
3JIEMEHTOB?
a) Masiod;  0) cpemHeH; B) BBICOKOI; T') CBEPXBBICOKOIA.

10.CunyconnaabHO U3MEHSIONINECS HANPSKEHHS IIPEICTaBICHbI CIeIYIOIIUMU BbIPaKEHUAMU
u1=100sin(314t+30°), u2=200sin(3 14t+60°). OnpegenuTe MPU MOMOIIN BEKTOPHON AHAarpaMMBbI 001Iee HAITPsHKEHUE

(mericTByIOIICE 3HAUCHUE).
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MunucrepcrBo Tpancnopra Poccuiickoit @enepanuu
DenepalibHOE ATEHTCTBO KEIE3HOI0POKHOT0 TPAHCIIOPTA
DegepaibHoe rocy1apcTBEeHHOE 0101KeTHOEe 00pa3oBaTe/ibHOe
yupe:xkIeHHe BbICIIero 00pa3oBaHus
«IIpuBosKCcKHil rOCyAapCTBEeHHbIH YHMBEPCUTET NMyTeH cO001eHnus»

PaccmotpeHo: JK3aMeHalMOHHBIH OniaeT Ne 5 YTBepxnaro:
Ha 3aCeJaHHUU ITUKIOBOH KOMUCCHU M0 JUCIUIUTHHE HauanpHuk yye6HOrO 0TAETa
o0uenpodeccnoHalbHBIX U OI1.02. Dy1eKTPOTeXHHKA U 3JIeKTPOHUKA ®.1.0.
MaTeMaTHYeCKUX AUCIUILINH JUIA CHEeHanbHOCTU « » 20 T
[Iporokon Ne 23.02.01 Opranu3zanus NepeBO30K U
oT«__ » 20 T. yIIpaBJIeHUE Ha TPAHCIIOPTE (10 BUIAM)
pencenarens UK T'pynmst

®.1.0.

B 3amanusix Nel-Ne9 HeoOxomumMo BEIOpaTh MPaBHIILHBINA OTBET, 3alKcaTh OYKBY oTBeTa; B NelO-pemuth 3amady.

1.ITo mpoBONIOYHOW CTIUpaH, COMPOTHBIIEHHE KOTOPO B HarperoMm coctosHuu 48 Owm, Teder Tok - 2,5 A.Kakoe
KOJHMYECTBO TEIUIOTHI BBIJEJIUT 3Ta CIHUpPaNb 3a 2,5 MUHYTHI?

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

2.0npenenuts o0Iee CONMPOTHBICHHUE TIETIH MPH MapalIeIbkHOM COSIMHEHUHU 2-X MOTpeOUTENeH, CONPOTHUBICHUE
KoTopsIx o 100 Om?
a)2000M; 6)500M; B)100OM; 1)0,2 OM.

3. Kak uzMeHuTcst ciBur a3 MeXay HanpsHKEHUEM M TOKOM Ha KaTyIIKe WHIYKTUBHOCTH, €clii 00a e€ mapaMerpa
(R 1 XL) onHOBpeMEHHO yBenu4aTcs B ABa pa3a?
a) YMEHBIIIUTCS B [IBa pa3a; 0) yBeNWYHUTCA B IBa pa3a; B) YMEHBIIUTCS B YETHIPE pa3a; T') HE M3MEHHUTCH.

4. Cxema COCTOUT W3 OJHOTO PE3UCTHUBHOTO 3JIEMEHTa C COMPOTHUBICHUEM R=110 Om. Hampsixenue Ha €&
3akumax u= 220 sin 628t. Onpenenute NoOKa3aHMs aMIIEpPMETPa U BOIBTMETPA.

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

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

5.KakoBo coorHomeHne Mexnay (a3HBIMH W JTUHEWHBIMH HANPSOKEHWSMH TIPU COEAMHEHWH MOTpeduTenei
3JIEKTPOIHEPTUH «TPEYTOJIBHUKOM.
a) Us=Up; 0)U,=Uy/1,73; B) Up=0,578U,.

6. K yemy npuBoAHT OOpPHIB BTOPUYHOM IienH TpaHcopmaropa Toka?
a) K KOPOTKOMY 3aMBIKaHHUIO; 0) K peXUMY XOJIOCTOTO XO/1a;
B) K TOBHIIIEHUIO HAIPSDKEHHUS;, T) K MOJIOMKe TpaHchopmaropa.

7. Yacrora BpallleHUS MarHUTHOTO TOJisi acMHXpoHHOro asurarens 1100 o6/mun. YacTora BpaieHHs poTOpa
1050 06/MuH. OnpenenuTh CKOJIbXKCHHE.

a) 45; 6) 0,45; B) 4,5; r) 0,045.

8. CKOJIbKO p-n MEePex0I0B y TUpUCTOpa?
a) O H; 0) nBa; B) TpH;  T) YETHIpE.

9. DnekTpoab! POTOPE3UCTOPA BHITIOTHEHBI U3:
a) Meau; 0) IUIaTUHBI,  B) XKeJe3a, r) cepedpa.

10. Haiinure BBIpa)keHUE IS MCHOBEHHOT'O 3HAYEHUS TOKAa B ILIETIH C KOHAEHCATOPOM eMKOCThio C=1 MK,
KOTOPBIM MOJKITIOYEH K HCTOYHHUKY NepeMeHHoro Hanpsbkenus 220 B, yactoroit 100 I'.
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MunucrepcrBo Tpancnopra Poccuiickoit @enepanuu
DenepalibHOE ATEHTCTBO KEIE3HOI0POKHOT0 TPAHCIIOPTA
DegepaibHoe rocy1apcTBEeHHOE 0101KeTHOEe 00pa3oBaTe/ibHOe
yupe:xkIeHHe BbICIIero 00pa3oBaHus
«IIpuBosKCcKHil rOCyAapCTBEeHHbIH YHMBEPCUTET NMyTeH cO001eHnus»

PaccmotpeHo: JK3aMeHalMOHHBII OnieT Ne 6 YTBepxnaro:
Ha 3aCeJaHHUU ITUKIOBOH KOMUCCHU M0 JUCIUIUTHHE HauanpHuk yye6HOrO 0TAETa
o0uenpodeccnoHalbHBIX U OI1.02. Dy1eKTPOTeXHHKA U 3JIeKTPOHUKA ®.1.0.
MaTeMaTHYeCKUX AUCIUILINH JUIA CHEeHanbHOCTU « » 20 T
[Iporokon Ne 23.02.01 Opranu3zanus NepeBO30K U
oT«__ » 20 T. yIIpaBJIeHUE Ha TPAHCIIOPTE (10 BUIAM)
pencenarens UK T'pynmst

®.1.0.

B 3amanusix Nel-Ne9 HeoOxomumMo BEIOpaTh MPaBHIILHBINA OTBET, 3alKcaTh OYKBY oTBeTa; B NelO-pemuth 3amady.

1. MowHOCTh nBHUraTenst NOCTOSIHHOro Toka 2,5 kBT. Ilone3Has MolHOCTb, OTAaBaemas B Harpysky, 1,8 kBT.
Ompenenute KII/[ nBurarems.
a) 0,8; 0) 0,72; B)0,6; 1) 0,85.

2. B anexTpuueckyio Ienb NapajulebHO BKIIOYEHBI JiBa pe3uctopa c¢ compotusieHueM 10 Om u 150 Owm.
Hanpspkenue Ha Bxone 120 B. Onpenenute TOK Ha Hepa3BeTBIEHHOM y4acTKe.
a)40 A; 6)20A; B)12,8A; 1) 6A.

3. B kakux ciryyasix MpUXOAUTHCS MPUMEHSTH MapajuleIbHOE COeMHEHNE KOHIEHCATOPOB?
a) JUIS MOJTy4eHUs OOJIBIIMX €MKOCTEH;

0) 171 ymydIleHus 3araca IpOYHOCTH U30JISILUK KOHICHCATOPA;

B) JJIS IOJTY4YEeHUS Majol EMKOCTH.

4. Ilpn KakOM HamNpsDKEHWH BBITOJHEE IEPeAaBaTh IEKTPUUSCKYIO PHEPTHI0 B JIMHHM DIIEKTporepenad Npu
3aJaHHOM MOIIHOCTH?
a) IOHW)KEHHOM; 0) TOBBIIIIGHHOM; B) 0€3pa3NiyHO; T) 3HaueHHE HarpsokeHus yrBepxaeHo 'OCTowm.

5. Konnmencarop emkoctpo C TOAKIIOYEH K HMCTOYHHUKY CHHYCOMAANBHOTO TOKa. Kak w3MeHHWTCS TOK B
KOHJIEHCATOpe, €CIN YacTOTy CHHYCOMJAIbHOTO TOKAa YMEHBIINTH B 3 pa3a?
a) YMEHBIIUTCS B 3 pasa; 0) yBenmuuuTCsA B 3 pa3a; B) YBEJIMYMUTCA B 9 pa3; T) OCTaHETCS HEM3MEHHOM.

6. IlomHas motpebnsemast MomHOCTh Harpy3ku S= 250 kBA, a aktuBnas momHocTh P= 200 xBt1. Onpenenure
KO3 QULIMEHT HATPY3KH.
a) cos ¢=0,75; 0) cos ¢ =0,35; B)cos ¢ =0,55; T1)cos¢=0,8.

7. B cumMeTpuyHoii TpexdazHoii enu TUHEeHHbIH ToK 2,2 A. Paccunraiite ¢a3HbIi TOK, €ciiM Harpy3ka coeAnHEeHa
«TPEYTOILHUKOM.

a)22A; 6)127A; B)3.8A; 1)25A.

8.YKaxuTe NoJsIPHOCTh HANIPSDKCHUS Ha SMUTTEPE U KOJUICKTOPE TPAaH3UCTOpa TUIA N-p-n.
a) IUTIOC, TDTI0C;  0) MHUHYC, TUTIOC; B) TLTIOC, MUHYC; T') MUHYC, MUHYC.

9.Kakum 06pa3oM 37eMeHThl HHTETPAIbHON MUKPOCXEMBI COEIMHSIIOT MEXKIY CO00i?
a) HaIblJICHUEM 30JI0THIX UJIH aJIFOMUHHUEBBIX JOPOXKEK Yepe3 OKHA B MacKe;

0) maiiKoif JTa3epHBIM JTYIOM;

B) TEPMOKOMIIpECCHUEH;

T') BCEMH TIEpEUMCICHHBIMA METOIaMH.

10. Kakast MOIIHOCTh pacXoIyeTcCsl B COCIMHUTENbHBIX POBOAAX, €CIM HaNpspkeHue Ha Harpyske 80 B, a Tok B

uenu 40 MA? DnexkTpudeckas 1enb noakiaroueHa k uctouyHuky ¢ 3/1C E =100 B 1 BHyTpeHHUM CONPOTHUBIEHUEM
= 50 Om.

[IpenonaBarens ®.1.0.

99




MunucrepcrBo Tpancnopra Poccuiickoit @enepanuu
DenepalibHOE ATEHTCTBO KEIE3HOI0POKHOT0 TPAHCIIOPTA
DegepaibHoe rocy1apcTBEeHHOE 0101KeTHOEe 00pa3oBaTe/ibHOe
yupe:xkIeHHe BbICIIero 00pa3oBaHus
«IIpuBosKCcKHil rOCyAapCTBEeHHbIH YHMBEPCUTET NMyTeH cO001eHnus»

PaccmotpeHo: JK3aMeHalMOHHBII OnieT Ne 7 YTBepxnaro:
Ha 3aCeJaHHUU ITUKIOBOH KOMUCCHU M0 JUCIUIUTHHE HauanpHuk yye6HOrO 0TAETa
o0uenpodeccnoHalbHBIX U OI1.02. Dy1eKTPOTeXHHKA U 3JIeKTPOHUKA ®.1.0.
MaTeMaTHYeCKUX AUCIUILINH JUIA CHEeHanbHOCTU « » 20 T
[Iporokon Ne 23.02.01 Opranu3zanus NepeBO30K U
oT«__ » 20 T. yIIpaBJIeHUE Ha TPAHCIIOPTE (10 BUIAM)
pencenarens UK T'pynmst

®.1.0.

B 3amanusax Nel-Ne9 HeoOxoumo BeIOpaTh MPaBWIILHBIN OTBET, 3aKcaTh OyKkBY oTBeTa; B NolO-pemuth 3amady.
1. OnpenenuTs COMPOTHBIICHNE JIAMITBI HAKATMBAHWS, €CITi Ha Hel Harmcano 150 Bt u 220 B.
a) 423 Owm; 0) 243 Owm; B) 647 Owm; r) 323 Om.

2. JIea ucrounuka umeroT omauHakoBbie DJIC W TOKH, HO pa3Hble BHYTpEHHHE compoTuBicHus. Kakxoil uz
HCTOYHUKOB uMeeT Oonbimit KITJ1?

a) KII/ ncTOYHNKOB paBHBI,

0) UCTOYHHMK C MEHBIIIMM BHYTPSHHUM CONPOTHUBICHUEM;

B) UICTOYHHK C OOJBIINM BHYTPEHHUM COTPOTHBICHUEM.

3. Onpenenuthb TOK ls, TOOXOMANINHN K y3ITy IEMH TOCTOSHHOTO TOKA, €CII TOKH B BeTBAX: [1 =-2 A, b =4 A,
L=6A14=-4A1s=1A.
a) 15 A; 0)5A; B) -5 A; r)-15 A.

4. Ammuutyna cunycoupaiabHoro Hampsbkenust 100 B, HauanbHas ¢asza ¢= - 60°, yacrora 50 I'. 3anumute
ypaBHEHHUE MTHOBEHHOT'O 3HAYCHUS 3TOTO HANPSKCHHS.

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.CuMmMeTprdHasi Harpy3ka COEQUHEHa TpeyroidbHHKOM. [Ipm m3mepeHuu (a3HOTO TOKAa aMIiepMerp MoKas3anl -
10 A. Haiinure TOK B TMHEHHOM IIPOBOJIE.
a)10A; ©0)17,3A; B)14,14A; 1)20A.

6. JlaMITbI HaKaTMBaHMS C HOMUHAIBHBIM HarpspkeHneM 220 B BkiTro4aroT B Tpex(haszHyro ceTh ¢ HanpsbkeHnem 220
B. Onpenenuts cxeMy COEJUHEHHs JTaMIL.
a) TPEXIIPOBOIHOM 3Be30H;  0) YeTHIPEXIIPOBOAHOM 3BE3/I0M;  B) TPEYTOJIHHUKOM.

7. UeM NPUHIMIIHATIBLHO OTIMYAETCS aBTOTPaHC(HOPMATOPHI OT TpaHchopmaTopa?
a) MaJbIM KO3 GHUIUEHTOM TpaHCHOpPMaIUH;

0) BO3MOXHOCTBIO U3MEHEHHs Kod(hduitneHTa TpanchopMaIiy;

B) 3JIEKTPUYECKUM COEMHEHUEM MEPBUYHON U BTOPUUHOM Lenei.

8. Uto sBIsIeTCS KaToI0M BaKyyMHOTO (hoTodmeMeHTa?
a) HUKETTMHOBAs TIPOBOJIOKA,

0) MIeHKa u3 MOJIyIPOBOAHUKOBOI'O MaTepHaa;

B) TOHKHH CJIOH II€T0YHO3EMENBHOTO METalIa.

9. ®ynknmoHaNbHEIH 6710k OBM npenHazHaueHHBIH J1s1 XpaHEeHUs OCHOBHOTO MaccuBa HH(OpMAIIMU Ha3bIBAETCS:
a) OTIEpPaTUBHOE 3aMIOMHUHAIOIIEE YCTPOHUCTBO;  0) yCTPOMCTBO yNPaBICHHUS;
B) apu(MeTHIECKOe YCTPOICTBO; T') BHEITHEE 3alIOMHUHAOIIEE YCTPONCTBO.

10. K Tpexda3Hoil ceTH C JIMHEHHBIM HamnpsbkeHuem 127 B monkirodueHa CUMMETpHYHAsl Harpys3ka, aKTHBHOE
COTIPOTHBJICHHE KOTOPOi B Kaxkaon ¢aze 110 Om, a maaykTHBHOE 60 OM. Haligure dazHbie TOKM W HANPSHKEHUS

MIpU BKJIFOUEHUH HArPy3KH «TPEYTOIbHUKOMY?

[IpemongaBarens ®.1.0.
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MunucrepcrBo Tpancnopra Poccuiickoit @enepanuu
DenepalibHOE ATEHTCTBO KEIE3HOI0POKHOT0 TPAHCIIOPTA
DegepaibHoe rocy1apcTBEeHHOE 0101KeTHOEe 00pa3oBaTe/ibHOe
yupe:xkIeHHe BbICIIero 00pa3oBaHus
«IIpuBosKCcKHil rOCyAapCTBEeHHbIH YHMBEPCUTET NMyTeH cO001eHnus»

PaccmotpeHo: Jx3aMeHalMOHHBIH OnieT Ne 8 YTBepxnaro:
Ha 3aCeJaHHUU ITUKIOBOH KOMUCCHU M0 JUCIUIUTHHE HauanpHuk yye6HOrO 0TAETa
o0uenpodeccnoHalbHBIX U OI1.02. Dy1eKTPOTeXHHKA U 3JIeKTPOHUKA ®.1.0.
MaTeMaTHYeCKUX AUCIUILINH JUIA CHEeHanbHOCTU « » 20 T
[Iporokon Ne 23.02.01 Opranu3zanus NepeBO30K U
oT«__ » 20 T. yIIpaBJIeHUE Ha TPAHCIIOPTE (10 BUIAM)
pencenarens UK T'pynmst

®.1.0.

B 3amanusix Nel-Ne9 HeoOxomumMo BEIOpaTh MPaBHIILHBINA OTBET, 3alKcaTh OYKBY oTBeTa; B NelO-pemuth 3amady.

1. Kakoe W3 NpHUBENCHHBIX YTBEPKACHHM HE COOTBETCTBYET MOCIEAOBATEIILHOMY COCIWHECHUIO BETBEH MpHU
MOCTOSIHHOM TOKE?

a) TOK BO BCEX 3JIEMEHTaX LENH OJNHAKOB;

0) HampsDKEHNE Ha 3a)KMMax LeTd paBHO CyMME HalpsDKEHUH Ha BCEX €ro yJacTKax;

B) HaIlIPsDKCHUE HA BCEX JIEMEHTAaX LN OJUHAKOBO U PAaBHO 110 BEJIMYUHE BXOAHOMY HAIPSIKEHUIO.

2. Tpu pesuctopa: Ri =8 OM, R2=4 Om, R3= 6 OM coearHeHbI MOCAEA0BATENLHO U BKIIOUEHBI B 3JIEKTPUYECKYIO
ceTb. Ecnin HanpspkeHue Ha pe3uctope R3 pasHo 12 B, To Hanps>keHUe 3JIEKTPUYECKON CETH PABHO:
a) 30 B; 0) 24 B; B) 36 B; r) 16 B.

3. Ilpu mocneoBaTeIbHOM COSIMHEHUH PE3UCTOPA, KATYIIKA HHAYKTUBHOCTH, KOH/ICHCATOPA 0Ka3alloCh, YTO TOK
OIepekaeT HaIpsHKCHUE Ha HEKOTOPBIH yroi. YTo MOXKHO CKa3aTh O Xapakrepe Harpy3ku?

a) mpeo0JagaeT eMKOCTHOE COIPOTHBIICHUE;

0) npeobiaaeT MHAYKTHBHOE CONMPOTHBRIICHNUE;

B) peo0IiaiacT akTHBHOE CONPOTUBIICHHUE, & HHIYKTHBHOE U EMKOCTHOE COTIPOTUBIICHHS PABHBI.

4. Kak u3MeHHUTCS HHIYKTHUBHOE COIPOTUBIICHUE C YMEHbIIIEHUEM neproa?
a) HE U3MEHHUTCA;,  0) yMEHBIIUTCSA,  B) YBEIHYUTCS.

5.Hampsbkenue Ha 3akuMax IEMH C PE3UCTHBHBIM JJIEMEHTOM H3MeEHseTcs mo 3akoHy: u=100 sin(314+30°).
OmpenenuTe 3aKOH M3MEHEHUS TOKa B 1emu, eciu R=20 Om.

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

B)i= 3,55sin (314t+30°; r)i=3,55sin314t.

6. JIunelHbIN TOK paBeH - 2,2 A. HaiimuTe (a3HbIi TOK, €Cli CHMMETPHYHAs Harpy3Ka COeTUHEHA «3BE3I0».
a)2,2A; 0)127A; B)3,8A; r)2,5A.

7. B tpexdaznyto cers ¢ nmuHelHBIM HanpsokeHHeM 380 B BrimrouaroT TpexdasHelid JBUTATENb, KaXKIas U3 00MOTOK
koToporo paccuutana Ha220 B. Kak ciemyer coeqmuHATE OOMOTKH JTBUTATETIS?

a) «TPEYrOJIbHUKOM; 0) «3Be3/1011»;

B) JIBUTATEIb HEJIB3S BKIIIOYATH B 3Ty CETh; T) MOXKHO TPEYTOJIBHUKOM, MOXHO 3BE3/I0H.

8.YKaxknuTe MOJIIPHOCTD HANIPSHKEHUSI HA IMUTTEPE M KOJUICKTOPE TPAH3UCTOPa TUIIA P-N-p.
a) IJTI0C, TLTIOC; 0) MHHYC, TLTIOC; B) ITIOC, MUHYC; T') MUHYC, MUHYC.

9. DNeKTpoHHBIE YCTPOWCTBA, TNpeoOpasyloniue IOCTOSHHOE HANpsHKEHHE B IEPEeMEHHOE HaIpshKEHHE,
Ha3bIBAIOTCS:
a) BBIIPAMUTENSAMU; 0) WHBEpTOpaMH; B) CTAaOMJIMTPOHAMHU; r) QpUIbTpamu.

10. Yemy paBHO oOIIee CONPOTHBICHHE LENH W3 § TOCIEJOBATEILHO COEAWHEHHBIX PE3UCTOPOB, €CIH
COTIPOTHBJICHHUE Kakaoro u3 HUX Ha 50 OM OoJbIle MpenblIyIero, a COMPOTHBICHNE IepBoro pesucropa Ri=200

Owm? Haiitn HampshkeHrE Ha BOCBMOM pe3uctope Rs , ecnmn HanpspxeHune nutanus menu 220 B.

[IpenonaBarens ®.1.0.
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MunucrepcrBo Tpancnopra Poccuiickoit @enepanuu
DenepalibHOE ATEHTCTBO KEIE3HOI0POKHOT0 TPAHCIIOPTA
DegepaibHoe rocy1apcTBEeHHOE 0101KeTHOEe 00pa3oBaTe/ibHOe
yupe:xkIeHHe BbICIIero 00pa3oBaHus
«IIpuBosKCcKHil rOCyAapCTBEeHHbIH YHMBEPCUTET NMyTeH cO001eHnus»

PaccmotpeHo: JKk3aMeHalMOHHBII OnaeT Ne 9 YTBepxnaro:
Ha 3aCeJaHHUU ITUKIOBOH KOMUCCHU M0 JUCIUIUTHHE HauanpHuk yye6HOrO 0TAETa
o0uenpodeccnoHalbHBIX U OI1.02. Dy1eKTPOTeXHHKA U 3JIeKTPOHUKA ®.1.0.
MaTeMaTHYeCKUX AUCIUILINH JUIA CHEeHanbHOCTU « » 20 T
[Iporokon Ne 23.02.01 Opranu3zanus NepeBO30K U
oT«__ » 20 T. yIIpaBJIeHUE Ha TPAHCIIOPTE (10 BUIAM)
pencenarens UK T'pynmst

®.1.0.

B 3amanusix Nel-Ne9 HeoOxomumMo BEIOpaTh MPaBHIILHBINA OTBET, 3alKcaTh OYKBY oTBeTa; B NelO-pemuth 3amady.

1. ITo kakoMy 3aKOHY MOXXHO ONPEIENUTH CHITY, C KOTOPO MarHUTHOE ITOJIe ICUCTBYET Ha MPOBOJHHK C TOKOM?
a) 3akony Oma; 0) 3akoHy Ammepa; B) 3akoHy [koyns-Jlenma; r) 3akony Kynosa.

2. Kakoe u3 npuBeACHHBIX YTBEPAKACHUN HE COOTBETCTBYET NMapaAIJICIbHOMY COCIUHEHUIO BETBEH MPU MOCTOSHHOM
TOoKe?

a) TOK B MOJBOJISIIEH IIEMTH paBeH CyMME TOKOB BO BCEX AJIEMEHTAX IIEIH;

0) HanpsDKEHKE Ha 3a)KMMax LeTH paBHO CyMME HalpsDKEHUH Ha BCEX €ro yJacTKax;

B) HaIlPsDKCHUE HA BCEX JIEMEHTAaX LENH OJUHAKOBO U PAaBHO 110 BEJIMYUHE BXOAHOMY HAIPSIKEHUIO.

3. Onpeaenuth 00Iee COMPOTURIICHUE LICMHU MTPH MapalICIbHOM COCIMHEHHUH 2-X TIOTPeOUTENeH, CONMPOTUBIICHHUE
KoTopsIx 1o 100 Om?
a) 200 Owm; 6)500m; B)10OM; T1)0,20M.

4. MomHOoCTh ABUTATENsl NOCTOSSHHOTO Toka 1,5 kBT. Ilone3Hass MonIHOCTh, OTHaBaeMasi B Harpy3ky, 1,125 kBrT.
Onpenemute KI1J[ muraTers.
a) 0,8; 0) 0,75; B) 0,7; r) 0,85.

5.Katymka ¢ ”HAYKTUBHOCTBIO L mOAK/IIOYEHA K HCTOYHUKY CHHYCOWIANbHOIrO HanpspkeHus. Kak uamMeHurcs: Tok
B KaTYIIKE, €CJIM YaCTOTa HCTOYHUKA YBEITUYIHUTCS B 3 pa3a?
a) yMEHbIIUTCS B 3 pasa; 0) yBenuuurcs B 3 pasa; B) YBEIHUYHUTCS B 9 pas; ') HE U3MEHUTCH.

6. O6MOTKH Tpex(]a3HOTO TeHepaTopa COSAMHEHBI «3Be3oi». CKONBKO JTMHEHHBIX IPOBOAOB  IMOAXOIUT K
reHeparopy?
a) 3; 0) 4; B) 2; r) 6.

7.Kaxkoii pexxim paboThl TpancopmaTopa Mo3BoJIsieT onpeaenuTs koadduiment tpanchopmannu?
a) peXUM Harpys3Ku; 0) pexuM X0JIOCTOrO XOa;
B) PEXHM KOPOTKOTO 3aMBIKAaHHS; I') HU OJIUH U3 IIEPEUNCIICHHBIX.

8. Kak wusMeHnTCcs YacToTra Bpali€HUusd MAarHuTHOIO IIOJIAA IIPHU YBCIWMYCHHU IIap IIOJKOCOB ACHMHXPOHHOI'O
Tpex(a3HOTo ABUTATEINs?
a) YBEIIUIHUTCS; 0) yMEHBIITUTCS, B) OCTaHeTCs MPEKHEH.

9. Kak Ha3bIBAIOT CpeAHUN CJIOH Y OUIOIPHBIX TPAH3UCTOPORB?
a) CTOK; 0) UCTOK; B) 0a3a; T') KOJUIEKTOP.

10. K TtpexdasHoit ceTn c IuHEHHbIM HanpsbkeHuem 220 B monkirodueHa cUMMETpUYHAsi Harpys3ka, aKTHBHOE

COTIPOTHBJICHHE KOTOPOH B Kaxkoit ¢aze 180 Om, a emroctHoe 150 OM. HaiiT ha3Hble TOKH M HANPsHKEHHUS TPU
BKJIFOUCHUH HArpy3KH «3Be370i»?

[IpenonaBarens ®.1.0.
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MunucrepcrBo Tpancnopra Poccuiickoit @enepanuu
DenepalibHOE ATEHTCTBO KEIE3HOI0POKHOT0 TPAHCIIOPTA
DegepaibHoe rocy1apcTBEeHHOE 0101KeTHOEe 00pa3oBaTe/ibHOe
yupe:xkIeHHe BbICIIero 00pa3oBaHus
«IIpuBosKCcKHil rOCyAapCTBEeHHbIH YHMBEPCUTET NMyTeH cO001eHnus»

PaccmotpeHo: JKk3aMeHalMOHHBIH OnteT Ne 10 YTBepxnaro:
Ha 3aCeJaHHUU ITUKIOBOH KOMUCCHU M0 JUCIUIUTHHE HauanpHuk yye6HOrO 0TAETa
o0uenpodeccnoHalbHBIX U OI1.02. Dy1eKTPOTeXHHKA U 3JIeKTPOHUKA ®.1.0.
MaTeMaTHYeCKUX AUCIUILINH JUIA CHEeHanbHOCTU « » 20 T
[Iporokon Ne 23.02.01 Opranu3zanus NepeBO30K U
oT«__ » 20 T. yIIpaBJIeHUE Ha TPAHCIIOPTE (10 BUIAM)
pencenarens UK T'pynmst

®.1.0.

B 3amanusix Nel-Ne9 HeoOxomumMo BEIOpaTh MPaBHIILHBINA OTBET, 3alKcaTh OYKBY oTBeTa; B NelO-pemuth 3amady.

1. B osnexTpuyecKyro Iemb MMapaljielbHO BKJIFOYEHBI N1Ba pe3ucTtopa ¢ compormpieHueM 20 Om u 80 Owm.
Hanpsokenue Ha Bxone 120 B. Onpenenute TOK Ha Hepa3BETBIEHHOM y4acTKe.
a)l,l2A; 0)0,83A; B)T75A; 1) 6A;

2. B anexTpudeckoil cxeMme JBa Pe3UCTHBHBIX 3JIEMEHTA COEMHEHBI MOCIe0BaTENbHO. YeMy paBHO HaNpsKEeHHUE
Ha Bxoje mpu cumie Toka 0,1 A, ecu Ri = 100 Om; R2 =200 Om?
a) 10 B; 0) 300 B; B) 3 B; r) 30B.

3. Ilpu kakoii cuiie TOKa BBITOJHEE MTEPEIaBaTh JICKTPUUYCSCKYIO SHEPTUIO B JIMHUU JICKTPOIIEpeIayd MPH 3aIaHHOM
MOIITHOCTHU?
a) MaJIoi; 0) OOJIBIIIOI; B) 06€3paszIu4HO.

4. Kak u3MeHHTCs HampsKEHUEC Ha BXOJHBIX 3aKMMax BHGKTpHHeCKOP'I O IIOCTOAHHOI'O TOKa C aKTHBHBIM
AJIEMEHTOM, €CITH MapaIeIbHO HCXOAHOMY 3JIEMEHTY BKJIIOUHTD €I OJUH 3JIeMEHT?
a) He U3MCHUTCS; 0) yMEHBIINTCS, B) YBEJIMUNTCS; T) VI OTBETA HEIOCTATOYHO JaHHBIX.

5. llenb mepeMeHHOT0 TOKa COACPKHUT KAaTYyIIKy MHAYKTUBHOCTH. Kak m3MeHsercs 1o ¢ase TOK W HanpspKeHHE B
9TO# menu?

a) TOK oTepexaeT HaIllpsHKeHHE Ha Yro T/2;

0) HaIpsDKEHHE W TOK COBMAAAIOT 1o (ase;

B) HANpsDKEHHE OTepekaeT TOK Ha YTou /2.

6. Onpeaenure mepUo]] CUTHANA, €CIIM YacTOTa CHHycouaanbHoro Toka 400 I
a) 400 c; 0) 1,4 c; B) 0,0025 c; r)40c.

7. B cumMeTpuyHoii TpexdazHoii enu TUHEeHHbIH ToK 2,2 A. Paccunraiite ¢a3HbIi TOK, €ciiM Harpy3ka coeAnHEeHa
«TPEYTOILHUKOM.

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

8. OOMOTKH Tpex(azHOTO TeHepaTopa COSANHEHBI «3Be310i». CKOIBKO HEUTPaTbHBIX MPOBOJOB MOIAXOIUT K
reaepaTropy?
a) 3; 0)4; B)2; 1)l.

9.B 1moJieBBIX TPaH3UCTOPAX AIEMEHT, OT KOTOPOTO JBUKYTCS 3aps/Ibl, HA3bIBACTCS:
a) CTOK; 0) UCTOK; B) 3aTBOD; T') KaHaJ ¢ BEICOKO MMPOBOJUMOCTBIO.

10.CunyconaibHO U3MEHSIOIIMECS TOKH MPEICTARICHBI CICAYIOIUMHU BeIpakeHUusaMU 11=0,5sin(314t+45°),
12=0,8sin(314t+90°). Onpenenute Mpyu MOMOIIX BEKTOPHOM JUarpaMMbl OOIINH TOK (IeWCTBYIOIIee 3HAUCHNUE).

[IpemmogaBarens ®.1.0.
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MunucrepcrBo Tpancnopra Poccuiickoit @enepanuu
DenepalibHOE ATEHTCTBO KEIE3HOI0POKHOT0 TPAHCIIOPTA
DegepaibHoe rocy1apcTBEeHHOE 0101KeTHOEe 00pa3oBaTe/ibHOe
yupe:xkIeHHe BbICIIero 00pa3oBaHus
«IIpuBosKCcKHil rOCyAapCTBEeHHbIH YHMBEPCUTET NMyTeH cO001eHnus»

PaccmotpeHo: JKk3aMeHaUMOHHBINH onaeT Ne 11 YTBepxnaro:
Ha 3aCeJaHHUU ITUKIOBOH KOMUCCHU M0 JUCIUIUTHHE HauanpHuk yye6HOrO 0TAETa
o0uenpodeccnoHalbHBIX U OI1.02. Dy1eKTPOTeXHHKA U 3JIeKTPOHUKA ®.1.0.
MaTeMaTHYeCKUX AUCIUILINH JUIA CHEeHanbHOCTU « » 20 T
[Iporokon Ne 23.02.01 Opranu3zanus NepeBO30K U
oT«__ » 20 T. yIIpaBJIeHUE Ha TPAHCIIOPTE (10 BUIAM)
pencenarens UK T'pynmst

®.1.0.

B 3amanusix Nel-Ne9 HeoOxomumMo BEIOpaTh MPaBHIILHBINA OTBET, 3alKcaTh OYKBY oTBeTa; B NelO-pemuth 3amady.

1.Kakoii u3 npoBOIOB OAMHAKOBO AHAMETPA U JJIMHBI CUJIbHEE HATPEBAETCS — MEAHBINA WM CTANIbHOU MPU OJTHON U
TOM *ke cuie Toka? Y aensHoe conporusiaenue meau - 1,7 - 1030m-m, cramu - 12 - 1080m-m.

a) MEJTHBIN; 0) CTaJIbHOIA; B) 00a MpOBOia HArPEBAIOTCS OJJUHAKOBO;

I') HY KaKoil U3 MPOBOJOB HE HArPeBaeTCsL.

2.0npeaenuth o0Iee CONMPOTHBICHHUE TIETIH MPH MapajlIeIbkHOM COSIMHEHUHU 2-X MOTpeOUTENeH, CONPOTHUBICHUE
KOTOpBIX 10 50 Om?
a) 1000M; ©6)500mM; B)250M; T1)0,20M.

3. Kakoii cioco0 coeZiMHeHNsI HICTOYHHUKOB TIO3BOJISICT YBEIIMYUTh HAIPSDKEHUE?
a) MOCIIeZIOBAaTENbHOE COeNMHEHNe; 0) MmapaielbHOe COSIMHEHNEe;, B) CMEIIaHHOE COSAHMHEHUE;
I') HU KaKO# M3 NMEePEUNCIICHHBIX CIIOCO0OB.

4. YKaxuTe mapaMerp MepeMeHHOro TOKa, OT KOTOPOTrO 3aBUCUT HHAYKTHBHOE COTPOTHUBIICHHE KaTyIIKH.
a) neiicTByrolee 3HaUeHNE TOKa;  0) HavanmbHas (pa3a ToKa;
B) MEPHO/I IEPEMEHHOTO TOKa, ') MaKCUMaJIbHOE 3HaUeHHE TOKa.

5. lonHas motpebnsiemast MomrHOCTh Harpy3ku S= 140 kBA, a akrtuBnas momHocTh P= 105 xBt1. Onpenenure
KO3 QUILIMEHT HATPY3KH.
a) cos ¢=0,75; 0)cos =0,35; B)cos=0,55; Tr1)cosp=0,9.

6. B tpexdaznyto cers ¢ nmuHeltHbIM HanpspkeHHeM 380 B BrimrouaroT TpexdasHelid JBUTATENb, KaXKIas 13 00MOTOK
KoToporo paccuutana Ha 220 B. Kak crneayeT coeiMHUTh OOMOTKH JBUTATEIIs?

a) TPEYTOJIbHUKOM; 0) 3Be3/10M; B) JIBUTATEIlb HEIIb3S BKIIFOYATh B 3Ty CETh;

I') MOXHO TPEYTrOJbHUKOM, MOKHO 3B€370H.

7. YactoTa BpalleHUs MAarHUTHOTO TIOJIsl aCHHXPOHHOTO apurateiis 1200 o6/muH. YacToTa BpaleHus potopa
1150 o6/MuH. OnpenenuTs CKOIbXKEHHE.

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

8. CKOJBKO p-n TMEPEexXoI0B y THPUCTOpA?
a) OIUH; 0) nBa; B) TpH; T) 4eThIpe.

9. YrpapnsieMble BHIPSIMHUTENN BBITIONHSIOTCS Ha Oasze:
a) TUOJIOB; 0) MOJNIEBBIX TPAH3UCTOPOB; B) OUITIONISIPHBIX TPAH3UCTOPOB; T') THPUCTOPOB.

10. Haiigute BbIpaxkeHHe 11 MCHOBEHHOTO 3HAUYEHHS TOKa B LIEMHM C KaTyUIKOM MHAyKTUBHOCThIO L= 0,4 I'H,
KOTOPast MOAKIIIOYEHA K UCTOYHUKY NIepeMeHHOro HanpsbkeHust 220 B, yactoroit 50 .

[IpenonaBarens ®.1.0.
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MunucrepcrBo Tpancnopra Poccuiickoit @enepanuu
®DenepalibHOE ATeHTCTBO JKeJ1e3HOJOPOKHOT0 TPAHCIOPTA
DegepaibHoe rocy1apcTBEeHHOE 0101KeTHOEe 00pa3oBaTe/ibHOe
yupesk/ieHue BhICIIEro 00pa3oBaHus
«IIpuBosKCcKHil rOCyAapCTBEeHHbIH YHMBEPCUTET NMyTeH cO001eHnus»

PaccmotpeHo: JKk3aMeHaANMOHHBIH 6naeT Ne 12 YTBepxnaro:
Ha 3aCCJaHun HHKHOBOﬁ KOMHCCHU 0 AUCHUIIIINHEC Hauanpauk y‘Ie6HOFO oTacia
o01enpoheCCHOHATBHBIX U OI1.02. DJIeKTPOTEXHUKA U YJIEKTPOHUKA ®.1.0.
MAaTEMAaTHYCCKUX OUCILHUIIINH JJIA CIICHUAJIBHOCTH « » 20 __ L.
[Iporokon Ne 23.02.01 Opranu3zanus NepeBO30K U
oT«__ » 20 T. yIIpaBJIeHUE Ha TPAHCIIOPTE (10 BUIAM)
pencenarens UK T'pynmst

®.1.0.

B 3amanusix Nel-Ne9 HeoOxomumMo BEIOpaTh MPaBHIILHBINA OTBET, 3alKcaTh OYKBY oTBeTa; B NelO-pemuth 3amady.

1. Kakoli U3 MpPOBOJOB OJAMHAKOBOIO CEYEHHS M3 OJHOTO M TOTO K€ MaTepuana, HO pa3HOW JJIMHBI, CUJIbHEE
HarpeBaeTcs PH OJHOM U TOM ke ToKe?

a) 00a MpoBOJIa HArPEBAIOTCS OJJMHAKOBO;

0) cHIIbHEe HarpeBaeTCst MPOBO/ OONBIIEH THHEL,

B) CHJIbHEE HAarpeBaeTcs MPOBOJ MEHbIIEH IITHHBIL.

2. B amexTpudeckyro Ienb IMTOCIIEeA0BaTENFHO BKIFOYEHBI ABa pesuctopa ¢ comporuBierneM 10 Om u 50 Owm.
Hampspkenue va Bxone 120 B. Onpenenute TOK B 1emy.
a)0,5A; 0)2A; B)144A; 1n4A.

3. DnexTpuyeckoe conporuBieHne yenoedeckoro tena 3000 Om. Kakoi TOK MpOXOoauT Yepe3 Hero, eCi YeIOBEK
Haxonautcs o HanpstxkeHuem 380 B?
a) 190 MA; 0) 127 MA; B) 20 MA; r) 7,9 MA.

4. Kak u3mMeHuTcs caBur a3 MexIay HanpsDKEHHEM U TOKOM Ha KaTyLIKe MHAYKTUBHOCTH, €ciii 00a e€ mapamerpa
(R 1 XL) onHOBpeMEHHO yBenu4arTcs B JBa pa3a?

a) YMEHBIIIUTCS B JIBA Pa3a; 0) yBennuuTCA B JIBa pasa;

B) YMEHBIIIUTCS B YETHIPE pasa; T) HE U3MEHUTCS.

5. Kak usMeHuTcs nepuoi CHHyCOUJATBHOIO CUTHAA MIPU YMEHBIIICHUH YacTOTHI B 3 paza?
a) Iepro] He U3MEHUTCS, 0) mepuon yBenmuanuTcs B 3 pasa;
B) MIEPUOJ YMEHBIINTCA B 3 pasa; T') IeproJ] yBEIHIHUTCS B 9 pas.

6. CuMmMmeTpudHasi Harpy3ka COeIWHEHa «TpeyroidbHuKoM». JInHeitHoe HampspkeHue paBHo 220 B. Haiigure
(hazHOE HaIpsIKEHUE.
a) 127 B; 0)220 B; B)380 B.

7. JIuHeHHBIN TOK paBeH - 2,2 A. PaccuunTaiite (ha3HBII TOK, €CITH CHMMETPUYIHASI HATPY3Ka COSMHEHA «3BE3I0N.
a) 2,2 A; 0) 1,27 A; B)3,8A; 1)2,5A.

8. Y cumoBoro omHodazHOro TpaHcopmaropa HOMUHAIBHOE Hampshkerne Ha Bxoge 5000 B, ma Berxoze 200 B.
Onpenemuts K03 punmeHT Tpanchopmanum.
a) 25; 0)0,04; B)4; r) 250.

9. J171s1 BEIIPSIMIICHUS. IEPEMEHHOT'O HAIIPSKEHUSI IPUMEHSIOT:
a) oqHO(a3HBIE BHIIPSAMUTENH;, 0) MHOTO(A3HbBIE BBIPSMHATEIH;
B) MOCTOBBIE BBIIIPSIMUTEINH; T') Bce NepeyrCcIeHHbIE.

10. Kakast MOIIHOCTh pacXoyeTcsl B COEIMHUTEIBHBIX IPOBOAAX, €CIU HampshkeHue Ha Harpyske 180 B, a Tok B

uenu 50 MA? DnexkTpuueckas 1enb nojkiaodeHa K uctounuky ¢ 9JIC E= 200B u BHyTpeHHHUM CONpPOTHUBIEHUEM
= 40 Om.

[IpenonaBarens ®.1.0.
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MunucrepcrBo Tpancnopra Poccuiickoit @enepanuu
DenepalibHOE ATEHTCTBO KEIE3HOI0POKHOT0 TPAHCIIOPTA
DegepaibHoe rocy1apcTBEeHHOE 0101KeTHOEe 00pa3oBaTe/ibHOe
yupe:xkIeHHe BbICIIero 00pa3oBaHus
«IIpuBosKCcKHil rOCyAapCTBEeHHbIH YHMBEPCUTET NMyTeH cO001eHnus»

PaccmotpeHo: JKk3aMeHalMOHHBIH 6naeT Ne 13 YTBepxnaro:
Ha 3aCeJaHHUU ITUKIOBOH KOMUCCHU M0 JUCIUIUTHHE HauanpHuk yye6HOrO 0TAETa
o0uenpodeccnoHalbHBIX U OI1.02. Dy1eKTPOTeXHHKA U 3JIeKTPOHUKA ®.1.0.
MaTeMaTHYeCKUX AUCIUILINH JUIA CHEeHanbHOCTU « » 20 T
[Iporokon Ne 23.02.01 Opranu3zanus NepeBO30K U
oT«__ » 20 T. yIIpaBJIeHUE Ha TPAHCIIOPTE (10 BUIAM)
pencenarens UK T'pynmst

®.1.0.

B 3amanusix Nel-Ne9 HeoOxomumMo BEIOpaTh MPaBHIILHBINA OTBET, 3alKcaTh OYKBY oTBeTa; B NelO-pemuth 3amady.

1. Kakoii U3 mpoBOJOB OJMHAKOBOM JJIMHBI M3 OJHOTO M TOrO K€ MaTepHualia, HO Pa3HOro AUaMETpa, MEHbLIE
HarpeBaeTcs PH OJHOM U TOM ke ToKe?

a) 00a MpoBOJIa HArPEBAIOTCS OJJMHAKOBO;

0) IpoBOJI C OOJBIIINIM TUAMETPOM;

B) IIPOBO/I C MEHBIINM JHAMETPOM.

2. [1Ba pesucropa: Ri= 10 Om, R>=5 Om coeanHeHbI MOCIe10BATENbHO U BKIIOYEHBI B AEKTPUUYECKYIO ceTb. Eciu
HanpspkeHue Ha pesuctope Ra paBHo 10B, To HanpskeHNe 2IEKTPUIECKON CETH PaBHO:
a) 30 B; 0)24B; B)36B; r) 16 B.

3. B amekTpuyeckyio Ienb MapajulebHO BKIIOYEHHI JBa pesuctopa ¢ comportuBiernmeM 20 Om m 240 Owm.
Hanpsokenue Ha Bxone 120 B. Onpenenute TOK B KaXKJJOM PE3UCTOPE.
a)6 Au2A; 0)0,17Au0,5A; B)6 Au0,5A; 1) 0,17Au2A.

4. Tlpu mociieoBaTeIFHOM COSTMHEHUN PE3NUCTOPa, KaTYIIKH WHIYKTUBHOCTH, KOHAEGHCATOPA OKa3ajloCh, YTO TOK
OTCTaeT OT HANPSDKCHUS Ha HEKOTOPBIH yroil. UTo MOXKHO cKa3aTh O XapaKTepe Harpy3Ku?

a) mpeo0aaeT EMKOCTHOE CONPOTHBIICHHE,

0) mpeobiamaeT HHIYKTHBHOE COMTPOTHBIICHHUE;

B) Mpeo0iiaiacT akKTHBHOE COTIPOTHUBIICHHE, & MHIYKTHBHOE U €eMKOCTHOE CONIPOTHUBJICHUS PaBHBEI.

5. YkaxuTe mapamerp NepeMEeHHOT0 TOKa, OT KOTOPOT'O 3aBUCHT EMKOCTHOE COIPOTHBIICHHE.
a) neiicTByrolee 3HaUCHNE HANIPsDKEHN;  0) HavanmbHas (pas3a Toka;
B) YaCTOTa IEPEMEHHOT'0 TOKA; ') MAaKCUMaJIbHOE 3HaUeHHe TOKa.

6. Harpyska coenmHaeHa «3Be3/10i». B kakoM cirydae Tok B HyJIeBOM IpoBoje paseH 07?
a) Py CUMMETPUIHOMN Harpy3Ke; 0) Ipu HECUMMETPUYHON Harpy3Ke.

7. B tpexdaznyto cers ¢ nmuHeHHBIM HanpspkeHueM 220 B BrimrouaroT TpexdasHblid JBUTATENb, KaXKIas 13 00MOTOK
KoToporo paccuutana Ha 127 B. Kak ciienyer coeiMHUTL OOMOTKH JABUTaTEIIs?

a) «TPEYrOJIbHUKOM; 0) «3BE3/10i1»;

B) JIBUTaTEJIb HEJb3S1 BKJIIOYATh B 3Ty CETh; I') MOXHO TPEYTrOJIbHUKOM, MOKHO 3B€370H.

8. YKaxuTe NOISIPHOCTH HANPSDKEHHSI HA SMUTTEPE M KOJUIEKTOPE TPaH3UCTOpa THIA N-p-N.
a) IJTI0C, TITIOC; 0) MHHYC, TLTIOC; B) ITIOC, MUHYC; T') MUHYC, MUHYC.

9. DnekTpoab! POTOPE3UCTOPA BHITIOTHEHBI U3:
a) Meau; 0) TUTaTHHBL, B) XKeJe3a; r) cepedpa.

10. K TpexdaszHoii cetn ¢ nuHEHHbIM HamnpsbkerneM 380 B momkimiodeHa cuMMeTpudHas Harpyska, akTHBHOE
COIIPOTUBJICHHE KOTOpOW B Kaxmoi (aze 250 OmM, a emxoctHoe 100 Om. HaiimuTe (a3Hbie TOKH ¥ HANPSHKCHUS

IIPY BKJIFOUYEHUH HArpy3KU «TPEyTrOIbHUKOM»?

[IpenonaBarens ®.1.0.
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MunucrepcrBo Tpancnopra Poccuiickoit @enepanuu
DenepalibHOE ATEHTCTBO KEIE3HOI0POKHOT0 TPAHCIIOPTA
DegepaibHoe rocy1apcTBEeHHOE 0101KeTHOEe 00pa3oBaTe/ibHOe
yupe:xkIeHHe BbICIIero 00pa3oBaHus
«IIpuBosKCcKHil rOCyAapCTBEeHHbIH YHMBEPCUTET NMyTeH cO001eHnus»

PaccmotpeHo: JKk3aMeHalMOHHBIH OnteT Ne 14 YTBepxnaro:
Ha 3aCeJaHHUU ITUKIOBOH KOMUCCHU M0 JUCIUIUTHHE HauanpHuk yye6HOrO 0TAETa
o0uenpodeccnoHalbHBIX U OI1.02. Dy1eKTPOTeXHHKA U 3JIeKTPOHUKA ®.1.0.
MaTeMaTHYeCKUX AUCIUILINH JUIA CHEeHanbHOCTU « » 20 T
[Iporokon Ne 23.02.01 Opranu3zanus NepeBO30K U
oT«__ » 20 T. yIIpaBJIeHUE Ha TPAHCIIOPTE (10 BUIAM)
pencenarens UK T'pynmst

®.1.0.

B 3amanusax Nel-Ne9 HeoOxoumo BeIOpaTh MPaBWIILHBIN OTBET, 3aKcaTh OyKkBY oTBeTa; B NolO-pemuth 3amady.
1. B kakux cirydasx MpUXOAUTHCS IPUMEHSTH IMapaluieIbHOE COSTUHEHNE KOHIEHCATOPOB?
a) JUTS TTOITydeHUs OOJBIINX €MKOCTEH;
0) 171s1 yIydIIeHus 3araca IpOYHOCTH U30JISIMK KOHCHCATOPA;
B) JJIS IOJIY4YeHUS Majoi EMKOCTH.

2. B oanexTpuyeckod ceTH IMOCTOSHHOIO TOKa HAaNpsDKEHHE Ha 3aKMMaX MCTOYHUKA 3JeKTposHepruu 35 B.
Hanpsokenue Ha 3akumax notpedutens 34 B. Onpenenuts moTepro HapsHKEHUSI.
a) 1 %; 0) 2 %,; B) 3 %; r) 4 %.

3. B anexTpuyeckylo 1enb MociIe0BaTeNbHO BKIYEHbI TP pe3ucTtopa ¢ conporuBienneM 10 Om, 120 Om u 110
Owm. Hampsixenue Ha Bxoae 120 B. Onpenenute TOK B LIETH.
a)40A; ©)1A; BOSA; 1)2A.

4. Cxema COCTOHWT W3 OJHOTO PE3UCTHBHOTO 3JEMEHTa C comporuBieHneM R = 55 Om. Hanpsokenue Ha eé
3akumax u= 220 sin 628t. Onpenenute NoOKa3aHMs aMIIEpPMETPa U BOIBTMETPA.

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

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

5. Konpencarop emkocteio C HOAKIIOYEH K HCTOYHHUKY CHHYCOMIAIBHOIO TOKa. Kak H3MeHHTCS TOK B
KOHJIEHCATOpe, €CIN YacTOTy CHHYCOMJAIbHOTO TOKAa YMEHBIIINUTH B 2 pa3a?
a) YMEHBIIUTCS B 2 pa3a; 0) yBennuutcs B 2 pa3a; B) YBENWYHTCS B 4 pa3a; T) OCTaHETCS] HEM3MEHHOM.

6. Jlamnpl HakanMBaHWS C HOMHUHANBHBIM HampspkeHreM 127 B BkmodaroT B TpexdaszHy CeTh C HaNpsHKECHHEM
127 B. Onpenenuts cxeMy COeIMHEHUS JIaMIl.
a) TPEXIPOBOIHOW 3BE3/I0M; 0) 4eTHIPEeXTPOBOIHOMN 3BE3/I0; B) TPEYTOIHEHUKOM.

7. UeM NPUHIMIIHATIBLHO OTIMYAETCS aBTOTPaHC(HOPMATOPHI OT TpaHchopmaTopa?
a) MaJbIM KO3 GHUIUEHTOM TpaHCHOpPMaIUH;

0) BO3MOXHOCTBIO U3MEHEHHs Kod(hduitneHTa TpanchopMaIiy;

B) 3JIEKTPUYECKUM COEMHEHUEM MEPBUYHON U BTOPUUHOM Lenei.

8. Kak m3MmeHHTCS dYacTOTa BpaIlleHWs MArHUTHOTO IOl TPH YBEIMWYEHHWH Tap MOIIOCOB ACHHXPOHHOTO
Tpex(a3HOTo ABUTATEINs?
a) YBEITUIHUTCS; 0) YMEHBIIUTCS; B) OCTAHETCS MPEKHEH.

9. Uto siBNsieTCSI KAaTOAOM BaKyyMHOTO (hoTOdIeMeHTa?
a) HUKEJIMHOBas IPOBOJIOKaA;

0) TIeHKa U3 TOIYNPOBOIHUKOBOTO MaTepHaia;

B) TOHKHI CJIOH IEIIOYHO3EMEIEHOTO METalIa.

10. Yemy paBHO oOmiee cONpoTHUBIEHHE Uenu u3 14 mMocienoBaTeNnbHO COEAWHEHHBIX PE3UCTOPOB, €CIH
COTIPOTHBJICHHE KaXKA0ro U3 HuX Ha 30 Om Ooubliie MpeApIAyIIero, a COMPOTHRIEHHE TIepBOTo pesucrtopa Ri= 300

Owm? Haiinute HanpsbkeHUe Ha AecsiaToM pe3uctope Rio, eciu HanpskeHue nutanus nenu 220 B.

[IpemongaBarens ®.1.0.
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MunucrepcrBo Tpancnopra Poccuiickoit @enepanuu
DenepalibHOE ATEHTCTBO KEIE3HOI0POKHOT0 TPAHCIIOPTA
DegepaibHoe rocy1apcTBEeHHOE 0101KeTHOEe 00pa3oBaTe/ibHOe
yupe:xkIeHHe BbICIIero 00pa3oBaHus
«IIpuBosKCcKHil rOCyAapCTBEeHHbIH YHMBEPCUTET NMyTeH cO001eHnus»

PaccmotpeHo: JKk3aMeHalMOHHBIH OnteT Ne 15 YTBepxnaro:
Ha 3aCeJaHHUU ITUKIOBOH KOMUCCHU M0 JUCIUIUTHHE HauanpHuk yye6HOrO 0TAETa
o0uenpodeccnoHalbHBIX U OI1.02. Dy1eKTPOTeXHHKA U 3JIeKTPOHUKA ®.1.0.
MaTeMaTHYeCKUX AUCIUILINH JUIA CHEeHanbHOCTU « » 20 T
[Iporokon Ne 23.02.01 Opranu3zanus NepeBO30K U
oT«__ » 20 T. yIIpaBJIeHUE Ha TPAHCIIOPTE (10 BUIAM)
pencenarens UK T'pynmst

®.1.0.

B 3amanusix Nel-Ne9 HeoOxomumMo BEIOpaTh MPaBHIILHBINA OTBET, 3alKcaTh OYKBY oTBeTa; B NelO-pemuth 3amady.

1. ITo kakoMy 3aKOHY MOXKHO OMPEIENUThH CHITy B3aMOICHCTBUS 3apsiioB?
a) 3akony Oma; 0) 3akoHny Amriepa;  B) 3akoHy J[xoyns-Jlenna; ) 3akony KysoHa.

2. Kakoii cioco6 coequHeHUs NCTOYHUKOB MTO3BOJISIET YBEINUNTh HANIPsHKEHNE?
a) MocJe0BaTeNbHOE COeUMHEHNE; 0) MapaneiabHOe COSUHEHNE; B) CMEIIAHHOE COCIMHEHMUE;
T') HE KaKO#l 13 epeurCIICHHBIX CIIOCOOO0B.

3. MouHocTh ABUrarens NOCTOSIHHOro Toka 2,6 kBr. Ilone3Has MomiHOCTh, OTOaBaeMas B Harpysky, 2,2 kBT.
Ompenenute KII/[ nBurares.
a) 0,8; 0) 0,74; B) 0,7; r) 0,84.

4. Kak m3MeHuTcs caBUT (a3 MEXIy HANpsDKEHHEM W TOKOM Ha KaTyIIKe MHIYKTUBHOCTH, eciii 00a e€ mapamerpa
(R 1 XL) onHOBpEeMEHHO yBenu4aTcs B TpH pasa?

a) YMEHBIIUTCS B TPH pa3a;  0) YBEIHUYUTCS B TPH pasa;

B) YMEHBIIIUTCS B ICBSTH pa3; T) HE H3MEHHTCS.

5. Kak u3MeHuTCs nepuo] CHHYCOUAAIbHOTO CUTHANA IIPH YMEHBIIEHUH 9acTOTHI B 2 paza’?
a) TIepro ] He U3MEHUTCS, 0) meproa yBenmn4uTcs B 2 pasa;
B) IIEpUOJT YMEHBIIIUTCSA B 2 pa3a; I') NEPHUOJ yBeIWYHUTCA B 4 pasa.

6.CummeTpuyHas Harpy3ka CoeIMHeHa TpeyroyibHUKOM. [Ipu n3mepennu $pazHoro Toka aMIepMeTp moKasan -
20 A. Haiigure TOK B TMHEWHOM TIpoBoze?
a)l0A; 0)11,6 A; B)34,6 A; T1)20A.

7. OO6moTkH Tpex(a3HOTO TEeHepaTopa COEIUHEHBl «TPEeyrodbHUKOM». CKOJNBKO HEHTpaTbHBIX MIPOBOJIOB
MOAXOANUT K reHeparopy?
a) 3; 0) 4; B) 2; r) 0.

8.Kaxkoii pexxuM paboTsl TpaHchopMaropa Mmo3BoJsIeT ONpeaeauTs koddduuent tpanchopmannu?
a) peXUM Harpys3Ku; 0) pexuM X0JIOCTOTrO XOa;
B) PEXHM KOPOTKOTO 3aMBIKAaHHS; I') HU OJUH U3 IIEPEUNCIICHHBIX.

9. Yrpapnsiemble BHIPSIMHUTENN BBITIOIHSIOTCS Ha Oaze:
a) TMOJIOB; 0) TOJIEBBIX TPAH3UCTOPOB; B) OUIOJIAPHBIX TPAH3HCTOPOB; I') TUPUCTOPOB.

10. K TtpexdasHoit ceTn ¢ IuHEHHbIM HanpsbkeHuem 220 B monkirodyeHa cUMMETpHYHAsi Harpys3ka, aKTHBHOE

COIPOTHBIICHHE KOTOPOH B Kaxnoi ¢aze 180 Om, a emkoctHoe 60 Om. HaiiTu ¢a3Hble TOKHM M HampsDKEHUs PU
BKJIIOYEHUH Harpy3KH «3BE3101»?

[IpemmogaBarens ®.1.0.
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MunucrepcrBo Tpancnopra Poccuiickoit @enepanuu
DenepalibHOE ATEHTCTBO KEIE3HOI0POKHOT0 TPAHCIIOPTA
DegepaibHoe rocy1apcTBEeHHOE 0101KeTHOEe 00pa3oBaTe/ibHOe
yupe:xkIeHHe BbICIIero 00pa3oBaHus
«IIpuBosKCcKHil rOCyAapCTBEeHHbIH YHMBEPCUTET NMyTeH cO001eHnus»

PaccmotpeHo: JKk3aMeHalMOHHBIH OnteT Ne 16 YTBepxnaro:
Ha 3aCeJaHHUU ITUKIOBOH KOMUCCHU M0 JUCIUIUTHHE HauanpHuk yye6HOrO 0TAETa
o0uenpodeccnoHalbHBIX U OI1.02. Dy1eKTPOTeXHHKA U 3JIeKTPOHUKA ®.1.0.
MaTeMaTHYeCKUX AUCIUILINH JUIA CHEeHanbHOCTU « » 20 T
[Iporokon Ne 23.02.01 Opranu3zanus NepeBO30K U
oT«__ » 20 T. yIIpaBJIeHUE Ha TPAHCIIOPTE (10 BUIAM)
pencenarens UK T'pynmst

®.1.0.

B 3amanusax Nel-Ne9 HeoOxoumo BeIOpaTh MPaBWIILHBIN OTBET, 3aKcaTh OyKkBY oTBeTa; B NolO-pemuth 3amady.

1. Kakoii U3 mpoBOJOB OAMHAKOBOI'O CEUYEHUS U3 OJHOIO M TOrO K€ MaTepuala, HO Pa3HOM IJIMHBI, MEHbLIE
HarpeBaeTcs PH OJHOM U TOM ke ToKe?

a) 00a MpoBOJIa HArPEBAIOTCS OJJMHAKOBO;

0) IpoBOT OOJBINIEH ITHHEI;

B) IIPOBOJT MEHbILIEH THHBEI.

2.0npenenuts o0IIee COMPOTUBIICHHE LENH TPH NapajuIeIbHOM COSIMHEHUH 2-X MOTPEeOUTENeH, COMPOTUBIICHHE
KoTOphIX 1m0 200 OMm?
a)2000Om; ©6)500m; B)4000mMm; 1) 100 OMm.

3. llenp mepeMEHHOTO TOKa COJCPIKHUT JIAaMIy HaKaJMBaHWS W KoHjAeHcartop. Kak wsmensercs mo ¢ase TOK U
HampspKEHUE B 3TOH 11enu?
a) TOK OIEPeKacT HAMPsDKEHUE; O) HANPSIKEHHUE U TOK COBMAJAIOT 10 (ha3e; B) HANPSIKEHHE OMEPEkKaeT TOK.

4. Konpgencarop eMkocteio C MOIKIIOYEH K HCTOYHHKY CHHYCOMJAIBHOTO TOKa. Kak HM3MEHHTCS TOK B
KOHJICHCATOpe, €CIIM YaCTOTY CHHYCOUIAJIbHOTO TOKA YMEHBIINUTH B 4 pasa.
a) yMEHbIIUTCS B 4 paza;  0) yBenmuuutcs B 4 pa3a; B) yBenndurTcs B 16 pa3; T) ocTaHeTcs HEM3MEHHOH.

5. HanpsbkeHue Ha 3a)XHMax IIEMH C PE3MCTUBHBIM DJIEMEHTOM H3MeHseTCs 1o 3akoHy: u = 200 sin(314+45°).
Onpenenure 3aKOH U3MEHEHHs TOKa B 11enu, eciu R = 50 Owm.
a)i=4sin 314 t; 0)i=4sin (314t +45°); B)i=2,86sin (314t+45°; r1)1=2,86sin 314t.

6. JIunelinplii TOK paBeH - 3 A. Paccunraiite da3Hblil TOK, €CIIM CHMMETpPHYHAS HArpy3Ka COeIMHEHA «3BE3I0M.
a)3 A; 0) 5,19 A; B) 1,73A; r) 4,23 A.

7. O6MoTkH Tpex(a3HOro reHepaTopa COSAMHEHBI «3Be3/10i». CKOJbKO JMHEHHBIX MPOBOJOB  MOIXOAUT K
reHeparopy?
a) 3; 0) 4; B) 2; r) 6.

8. KakuM 00pa3oM 3j1eMEHThl HHTEIPATbHONH MHUKPOCXEMBbI COSTUHSIOT MEKIY CO00M?
a) HAMBIJICHUEM 30JIOTHIX WJIH aTFOMUHUEBBIX JOPOXKEK Yepe3 OKHA B MaCKe;

0) maiiKoif JTa3epHBIM JTYIOM;

B) TEPMOKOMIIPECCHUEH;

') BCEMH TEPEYHCICHHBIMU METOIaMHU

9. ®ynknmoHaNbHEIH 6710k OBM npenHazHaueHHBIH J1s1 XpaHEeHUs OCHOBHOTO MaccuBa HH(OpMAIIMU Ha3bIBAETCS:
a) OTIepaTUBHOE 3aMIOMHUHAIOIIEE YCTPOHUCTBO;  0) YCTPOWCTBO YIIpaBJICHUS;
B) apu(MeTHIECKOe YCTPOICTBO; T') BHEITHEE 3alIOMHUHAOIIEE YCTPONCTBO.

10.CunyconnaibHO M3MEHSIOLNECS HaNpsKEHUS MIpeJICTaBJIECHBI CIIeTyIOIIUMHU BBIpAXEHUSIMHU
ur = 150sin(314t + 45°), u» = 250sin(314t + 90°). Omnpenenure MpyU MOMOINKA BEKTOPHOW AHarpaMMbl oOIee

HanpspbKkeHue (JeiicTByIoIIee 3HaYeHne).

[IpemongaBarens ®.1.0.
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MunucrepcrBo Tpancnopra Poccuiickoit @enepanuu
DenepalibHOE ATEHTCTBO KEIE3HOI0POKHOT0 TPAHCIIOPTA
DegepaibHoe rocy1apcTBEeHHOE 0101KeTHOEe 00pa3oBaTe/ibHOe
yupe:xkIeHHe BbICIIero 00pa3oBaHus
«IIpuBosKCcKHil rOCyAapCTBEeHHbIH YHMBEPCUTET NMyTeH cO001eHnus»

PaccmotpeHo: JKk3aMeHalMOHHBII OnaeT Ne 17 YTBepxnaro:
Ha 3aCeJaHHUU ITUKIOBOH KOMUCCHU M0 JUCIUIUTHHE HauanpHuk yye6HOrO 0TAETa
o0uenpodeccnoHalbHBIX U OI1.02. Dy1eKTPOTeXHHKA U 3JIeKTPOHUKA ®.1.0.
MaTeMaTHYeCKUX AUCIUILINH JUIA CHEeHanbHOCTU « » 20 T
[Iporokon Ne 23.02.01 Opranu3zanus NepeBO30K U
oT«__ » 20 T. yIIpaBJIeHUE Ha TPAHCIIOPTE (10 BUIAM)
pencenarens UK T'pynmst

®.1.0.

B 3amanusix Nel-Ne9 HeoOxomumMo BEIOpaTh MPaBHIILHBINA OTBET, 3alKcaTh OYKBY oTBeTa; B NelO-pemuth 3amady.

1.ITo mpoBOIOYHOM CrUpay, COMPOTUBIEHNE KOTOpOoi B HarpeToMm coctossHum 20 OMm, teuet Tok - 0,5 A. Kakoe
KOJIMYECTBO TCIIJIOTHI BBIACIUT CIIUPaAJIb 3a 4 MI/IHYTI)I?

a) 20 bx; ©0)24k/x; B) 1,2k

2. B amexTpuueckyro Lenb MapayielIbHO BKJIIOYEHBI /Ba pesuctopa c comportusieHueM 10 Om u 50 Owm.
Hanpspkenue Ha Bxone 120 B. Onpenenute TOK Ha Hepa3BeTBIEHHOM y4acTKe.
a)28A; ©0)2A; B)144A; 1) 05A.

3. Ilpu xakoM HampsbKEHHHM BBITOJIHEE IepeaBaTh 3JEKTPUYECKYI0 SHEPrHi0 B JIMHUM 3JIeKTpoliepenad Hpu
3aJIaHHOW MOIITHOCTHU?
a) MOHIKEHHOM;  0) IOBBIIIIEHHOM;  B) O€3pa3Nnu4Ho; T) 3HaueHue HampsukeHus yreepxkaeHo [OCTom.

4. AMruntyna cuHycoujanbHoro Hampspbkenus 220 B, mauanpHas daza @o= - 30° uactora 50 ['m. 3anumute
ypaBHEHHUE MTHOBEHHOT'O 3HAYCHUS 3TOTO HANPSKCHHS.

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

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

5. Kak u3MeHHUTCS MHIYKTHBHOE COTNPOTHBICHUE C yMEHBIIEHHEM YacTOTHI?
a) He U3MEHUTCS;  0) YMEHBIIUTCS, B) YBEJIUYHTCS.

6. B cummMerpuuHOi TpexdaszHoit menu muHerHbI Tok 4 A. Paccumraiite (ha3HBII TOK, €CIM Harpy3Ka COeIuHEeHa
«TPEYTOJBLHUKOM.
a)4 A; 0) 6,92 A; B) 2,83 A; r) 2,31 A.

7. Yacrora BpaimleHUS MarHUTHOTO TOJS acCMHXpOHHOro aBurarens 1250 o6/mmH. YacToTa BpaimeHHs poTopa
1200 06/MuH. OnpenenuTh CKOJIbXKCHHE.
a) 40; 0) 0,4; B) 4; r) 0,04.

8. Y cuimoBoro oaHodasHoro TpaHcopmaropa HOMUHAIBHOE HampsbkeHue Ha BXxoze 4000 B, na Beixoae 200 B.
Onpenenuth k03 dunueHT Tpanchopmanuu.

a) 20; 0) 0,05; B) 5; r) 200.

9. Kaky1o posb B 3lEKTPOHHBIX CX€MaX BBITIOJIHIET BapHKam?
a) CONPOTUBIICHMUS; 0) xiroya; B) HHAYKTUBHOCTH; ') EMKOCTH.

10. Haiinure BBIpa)keHUE IS MCHOBEHHOTO 3HAYEHUS TOKAa B ILIETIH C KOHIEHCATOPOM eMKOCThI0 C=2 MK,
KOTOPBIM MOJKIIOYEH K HCTOYHHUKY NIepeMeHHoro HanpskeHus 220 B, vactoroii 50 I'm.
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MunucrepcrBo Tpancnopra Poccuiickoit @enepanuu
DenepalibHOE ATEHTCTBO KEIE3HOI0POKHOT0 TPAHCIIOPTA
DegepaibHoe rocy1apcTBEeHHOE 0101KeTHOEe 00pa3oBaTe/ibHOe
yupe:xkIeHHe BbICIIero 00pa3oBaHus
«IIpuBosKCcKHil rOCyAapCTBEeHHbIH YHMBEPCUTET NMyTeH cO001eHnus»

PaccmotpeHo: JKk3aMeHalMOHHBIH OnteT Ne 18 YTBepxnaro:
Ha 3aCeJaHHUU ITUKIOBOH KOMUCCHU M0 JUCIUIUTHHE HauanpHuk yye6HOrO 0TAETa
o0uenpodeccnoHalbHBIX U OI1.02. Dy1eKTPOTeXHHKA U 3JIeKTPOHUKA ®.1.0.
MaTeMaTHYeCKUX AUCIUILINH JUIA CHEeHanbHOCTU « » 20 T
[Iporokon Ne 23.02.01 Opranu3zanus NepeBO30K U
oT«__ » 20 T. yIIpaBJIeHUE Ha TPAHCIIOPTE (10 BUIAM)
pencenarens UK T'pynmst

®.1.0.

B 3amanmusax Nel-Ne9 Heobxomumo BeIOpaTh MPaBIIIBHBINA OTBET, 3anicaTh OykBy oTBeTa; B NolO-pemmts 3amady.

1. MomHOCTh ABUTaTessl NOCTOSHHOTO Toka 1,65 kBT. [lone3Has MOIIHOCTB, OTAaBaeMasi B Harpys3ky, 1,25 kBT.
Onpenemute KI1J[ muraTerns.
a) 0,8; 0) 0,76; B) 0,6; r) 0,83.

2. Tpm pesuctopa: Ri=50M, R>=5 Om, R3=10 OmM coeauHeHb! NOCIEAOBATEIBHO U BKIIOUEHBI B 3JIEKTPUUECKYIO
ceTb. Ecnin Hanpsbxenue Ha pesuctope R paBHo 10B, To HanpspkeHUe 3JeKTPUUYECKOM CeTH paBHO:
a) 10 B; 0) 20 B; B) 30 B; r) 40 B.

3. IIpu nmocrienoBaTeIbHOM COCMHEHUH PE3UCTOPa, KaTYIIKW WHIYKTUBHOCTH, KOHICHCATOpa OKa3aloch, YTO TOK
coBmajaer 1o ¢ase ¢ HampsHkeHHeM. YTo MOJKHO cKa3aTh O XapaKTepe Harpy3ku?

a) mpeo01agaeT eMKOCTHOE CONPOTHUBIICHHE;

0) mpeobnaaeT WHIYKTHBHOE COMTPOTHBIICHHUE;

B) Mpeo0iiaiacT aKTUBHOE COTPOTHBIICHHE, & MHIYKTHBHOE U €eMKOCTHOE CONIPOTHUBJICHUS PaBHBEI.

4.Kartymka ¢ MHIYKTUBHOCTBIO L MOJKIIIOUEHA K MCTOYHUKY CHHYCOMIAIBHOIO HanpspkeHust. Kak u3MeHuTcs Tok
B KaTyIIKe, €CJIM YacTOTa HICTOYHHUKA YBETHMUUTCS B 4 paza?
a) yMEHbIIUTCS B 4 paza; 0) yBenuuutcs B 4 paza; B) yBeNMYUTCS B 16 pa3;  T) HE U3MEHHTCSL.

5. OnpenenuTe MepuoJ CUTHAIA, €CIIH YacToTa cuHyconaansHoro Toka 200 I,
a) 200 ¢; 0)lc; B) 0,005 c; r) 20 c.

6. JInHeHHBIN TOK paBeH - 5 A. Paccumraiite (a3HbIN TOK, €CIM CAMMETPUYHAS HArpy3Ka COeIMHEHa «3BE3/I0».
a)2,89 A; 0)8,65A; B) 3,54 A; r)SA.

7. B tpexdaznyto cers ¢ nmuHeHBIM HanpsokeHHeM 220 B BrimrouaroT TpexdasHblid JBUTATENb, KaKIas 13 00MOTOK
KoToporo paccunutana Ha 127 B. Kak cneayeT coennHUTH OOMOTKH JBUTATEIS?

a)«TPEYTOJILHUKOM; 0) «3Be3101»; B) JIBUTATeJIb HEJIb3S BKIIIOUATh B 3Ty CETh;

T') MOYKHO TPEYTrOJIBHIUKOM, MOKHO 3BE37I0H.

8. DIJEKTpOHHBIE YCTPOWCTBA, MpeoOpa3yloIiue MOCTOSHHOE HANpsDKCHHE B HAINpPsHKEHHE IIePEMEHHOE,
Ha3bIBAIOTCS:
a) BBIIPSMUTEISMU; 0) WHBEpTOpaMu; B) CTaOMIUTPOHAMU, r) punpTpamu.

9. B nmoneBbIX TpaH3UCTOPax 3JE€MEHT, K KOTOPOMY JIBUKYTCS 3aps/ibl HA3bIBACTCA:
a) CTOK; 0) UCTOK; B) 3aTBOP; T') KaHaJl C BEICOKOW TPOBOAMMOCTBIO.

10. Kakast MOIIIHOCTh pacXxoayeTcsl B COeAMHUTENbHBIX NTPOBOAAX, €CIIM HANpsDKeHUe Ha Harpyske 225 B, a Tok B

nenu 20 MA? DnekTpuueckas 1enb nojkiaodeHa K uctounuky ¢ 9JIC E =250B u BHyTpeHHUM CONpPOTHUBIEHUEM
= 50 Om.
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MunucrepcrBo Tpancnopra Poccuiickoit @enepanuu
®DenepalibHOE ATeHTCTBO JKeJ1e3HOJOPOKHOT0 TPAHCIOPTA
DegepaibHoe rocy1apcTBEeHHOE 0101KeTHOEe 00pa3oBaTe/ibHOe
yupesk/ieHue BhICIIEro 00pa3oBaHus
«IIpuBosKCcKHil rOCyAapCTBEeHHbIH YHMBEPCUTET NMyTeH cO001eHnus»

PaccmotpeHo: JKk3aMeHalMOHHBIH OnaeT Ne 19 YTBepxnaro:
Ha 3aCCJaHun HHKHOBOﬁ KOMHCCHU 0 AUCHUIIIINHEC Hauanpauk y‘Ie6HOFO oTacia
o01enpoheCCHOHATBHBIX U OI1.02. DJIeKTPOTEXHUKA U YJIEKTPOHUKA ®.1.0.
MAaTEMAaTHYCCKUX OUCILHUIIINH JJIA CIICHUAJIBHOCTH « » 20 __ L.
[Iporokon Ne 23.02.01 Opranu3zanus NepeBO30K U
oT«__ » 20 T. yIIpaBJIeHUE Ha TPAHCIIOPTE (10 BUIAM)
pencenarens UK T'pynmst

®.1.0.

B 3amanusix Nel-Ne9 HeoOxomumMo BEIOpaTh MPaBHIILHBINA OTBET, 3alKcaTh OYKBY oTBeTa; B NelO-pemuth 3amady.

1. OnpenenuTs COMPOTHBIICHNE IAMITBI HAKAIMBAHWS, €CITH Ha Hell HarmcaHo 50 Bt u 220 B.
a) 597 Owm; 0) 759 0M;  B) 975 Owm; r) 968 Om.

2. JlBa ucrouHmka umeroT onuHakoBble DJ[C W TOKHM, HO pa3Hble BHYTpEHHHE compoTuBieHHA. Kakoii u3
HCTOYHUKOB uMeeT MeHbIui KITJ[?

a) KI1/I ncTOYHNKOB paBHBI,

0) HICTOYHMK C MEHBIIIMM BHYTPEHHUM COIPOTUBIICHUEM;

B) HCTOYHHK C OOJIBIIUM BHYTPEHHHM COIIPOTHBICHHUEM.

3. Onpeaenuth 00Iee COMPOTURIICHUE LICMHU MTPH MapalICIbHOM COCIMHEHHUH 2-X TIOTPeOUTENeH, CONMPOTUBIICHHUE
KOTOpBIX 110 40 Om?
a) 20 Owm; 6) 80 Owm; B) 10 Owm; r) 4 Om.

4. Iomuas motpebnsiemas MOIIHOCTE Harpy3ku S= 180 kBA, a aktuBHas momuocTh P= 150 xBT. Onpenenute
KO3 (HUITUEHT HATPY3KH.
a) cos ¢=0,75; 0) cos ¢ = 0,38; B) cos ¢ =0,57; r)coso=0,83.

5. Kak n3Menurcs capur a3 Mexay HanpsbKeHHEM UM TOKOM Ha KaTyIIKe HHAYKTHBHOCTH, €CIIH 00a e€ mapamerpa
(R u XL) onHOBpeMeHHO yBenuyarcs B 4 pa3za?
a) yMeHbIIUTCA B 4 paza; 0) yBeawuuTcs B 4 pa3a; B) YMEHBIIUTCS B 2 pa3a; T') HE U3MEHHTCSI.

6. CuMMeTpuyHas Harpy3ka coeinHeHa «3Be3noi». JImHeliHoe HampspkeHme paBHo 220 B. Haiimure dasHoe
HanpspKeHHe.

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

7. HactoTa BpallleHUs MAarHUTHOTO TOJs1 acuHxpoHHoro apuratens 900 o6/mun. YactoTta BpamieHus potopa850
00/MuH. OpeneuTh CKOJIbKCHHE.
a) 55; 0) 0,55; B) 5,5; r) 0,056.

8. M3mepurenbHblii TpancopmaTop TOka MMeeT oOMOTKM ¢ uuciom BuTkoB 20 u 120. Omnpepenuth ero
ko3¢ duIerT TpanchopMaim.
a) 60; 0) 0,17; B) 140; r) 100.

9. CKOJIBKO p-n MEPEeXO0JI0B Y OUITOJIIPHOTO TpaH3UCTOpa?
a) OIUH; 0) 1Ba; B) TpW; T) 4eThIpe.

10. K TtpexdasHoit cetn c nuHeHbIM HanpsbkeHuem 380 B monkirodueHa cMMMeETpUYHAasi Harpys3ka, aKTHBHOE

COTIPOTHBJICHHE KOTOPOH B KaxkaoH (haze 220 Om, a maaykTHBHOE 120 OM. HaiinuTe da3HbIe TOKHA U HANPSHKEHUS
NP BKIIFOYCHUHU HArPy3KH «TPEyTOTBHUKOM»?

[IpenonaBarens ®.1.0.

112



MunucrepcrBo Tpancnopra Poccuiickoit @enepanuu
DenepalibHOE ATEHTCTBO KEIE3HOI0POKHOT0 TPAHCIIOPTA
DegepaibHoe rocy1apcTBEeHHOE 0101KeTHOEe 00pa3oBaTe/ibHOe
yupe:xkIeHHe BbICIIero 00pa3oBaHus
«IIpuBosKCcKHil rOCyAapCTBEeHHbIH YHMBEPCUTET NMyTeH cO001eHnus»

PaccmotpeHo: JKk3aMeHalMOHHBIH onteT Ne 20 YTBepxnaro:
Ha 3aCeJaHHUU ITUKIOBOH KOMUCCHU M0 JUCIUIUTHHE HauanpHuk yye6HOrO 0TAETa
o0uenpodeccnoHalbHBIX U OI1.02. Dy1eKTPOTeXHHKA U 3JIeKTPOHUKA ®.1.0.
MaTeMaTHYeCKUX AUCIUILINH JUIA CHEeHanbHOCTU « » 20 T
[Iporokon Ne 23.02.01 Opranu3zanus NepeBO30K U
oT«__ » 20 T. yIIpaBJIeHUE Ha TPAHCIIOPTE (10 BUIAM)
pencenarens UK T'pynmst

®.1.0.

B 3amanusax Nel-Ne9 HeoOxoumo BeIOpaTh MPaBWIILHBIN OTBET, 3aKcaTh OyKkBY oTBeTa; B NolO-pemuth 3amady.
1. Kakoe W3 NpHUBENCHHBIX YTBEPKACHHM HE COOTBETCTBYET IMOCIEAOBATEIIBHOMY COCIWHECHUIO BETBEH MpHU
MTOCTOSTHHOM TOKe?

a) TOK BO BCEX 3JIEMEHTaX LENH OJNHAKOB;
0) HampsDKEHHE Ha 32)KMMax IeNy paBHO CyMME HaNpsDKEHUH Ha BCEX €ro y4acTKax;
B) HaNpsDKEHHUE Ha BCEX JIEMEHTaX N OJMHAKOBO M PAaBHO IO BEJIMYMHE BXOJHOMY HAMPSKEHHIO.

2. OnpeaenuTs TOK s, MOAXOIAIIMIA K Y31y e TOCTOSHHOTO TOKA, €CITK TOKU B BETBSIX: |1 = -4 A, L=2A,
L=6A,14=-5A.
a) 17 A; 0)1A; B)SA; r) -4 A.

3. B anexTpuueckylo Lelb MapajUieNbHO BKIIOUEHBI JBa pe3ucTopa ¢ compotuBieHueM 25 Om u 40 Owm.
Hanpspkenue va Bxone 200 B. Onpenenute TOK B K&XKJIOM PE3UCTOPE.
a)8Aun02A; 0)8AuSA; B)0,125Au02A; 1) 0,125AusA.

4. YKaxuTe mapaMerp MepeMeHHOro TOKa, OT KOTOPOTrO 3aBUCUT HHAYKTHBHOE COTPOTHUBIICHHE KaTyIIKH.
a) neiicTByrolee 3HaUeHNE TOKa;  0) HavanmbHas (pa3a ToKa; B) TIEPHO/T TIEPEMEHHOTO TOKA;
') MAaKCUMAJIbHOE 3HAaUYEHHE TOKA.

5. llenb mepeMEHHOT0 TOKa COAEPXKHUT KaTYIIKy MHOYKTUBHOCTH. Kak m3MeHseTcs no ¢a3e TOK M HamlpsDKEHHE B
3TOM 1enu?

a) TOK oTepexaeT HallpsHKeHHE Ha Yro T/2;

0) HampsDKEHHE U TOK COBMAIaroT 1o (hase;

B) HANpsDKEHHE OTepekaeT TOK Ha YTou /2.

6.KakoBo coorHomieHne Mexnay (a3HBIME W JTUHEWHBIMH HANPSOHKEHWSMH TIPU COEAMHEHWH MOTpeOuTeNnei
3JIEKTPO3HEPTHH «3BE310I».
a) Us=Up; 6)Us=Uy/1,73; B) Uy =0,578U..

7. CuMMeTpUYHas Harpy3Ka COeJMHEHa «TpeyroibHUKOM». [Ipn n3Mepenun (azHOro Toka aMIepMmerp Iokasal -
8 A. Uemy Oyner paBeH TOK B TMHEHHOM MPOBOJIE?
a) 4,62 A; 0)13,84A; B8 A; 1)11,28A.

8. Kak HW3MeHUTCS 4YacToTa BpAIICHWS MATHUTHOTO TMOJS MPU YMEHBIICHWH TMap IMOJIIOCOB ACHHXPOHHOTO
Tpex(a3zHOTro JBUTaTENs?
a) YBEITUIHUTCS; 0) YMEHBIIUTCS; B) OCTaHETCS MPEIKHEH.

9. K kakoli cTeneHn HHTErpaluil OTHOCATCS MHTErpalbHbIe MUKPOCXEMBI, cofiepxariue 80 JOrnueckux 3J1eMEeHTOB?
a) Majiod;  0) cpenHen; B) BBICOKOI; I') CBEPXBBICOKOIA.

10. Yemy paBHO oOmiee cOMpOTHBIEHHWE Iemd W3 12 TOCIemoBaTeNbHO COEOUHEHHBIX PE3UCTOPOB, E€CIH
COIPOTHUBJICHHE KaXI0ro u3 HUX Ha 20 OM 0O0JIbIlIe MPEIbIIYIIEro, a COMPOTHURICHHE TIepBOro pe3ucropa Ri=100

Owm? Haiitn HanpspKeHrE Ha OMHHAANATOM pe3nucTtope Ri1, ecnn HanpspkeHune nmutanus nenu 220 B.

[IpenonaBarens ®.1.0.
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MunucrepcrBo Tpancnopra Poccuiickoit @enepanuu
®DenepalibHOE ATeHTCTBO JKeJ1e3HOJOPOKHOT0 TPAHCIOPTA
DegepaibHoe rocy1apcTBEeHHOE 0101KeTHOEe 00pa3oBaTe/ibHOe
yupesk/ieHue BhICIIEro 00pa3oBaHus
«IIpuBosKCcKHil rOCyAapCTBEeHHbIH YHMBEPCUTET NMyTeH cO001eHnus»

PaccmotpeHo: JKk3aMeHAUMOHHBINH onaeT Ne 21 YTBepxnaro:
Ha 3aCCJaHun HHKHOBOﬁ KOMHCCHU 0 AUCHUIIIINHEC Hauanpauk y‘Ie6HOFO oTacia
o01enpoheCCHOHATBHBIX U OI1.02. DJIeKTPOTEXHUKA U YJIEKTPOHUKA ®.1.0.
MAaTEMAaTHYCCKUX OUCILHUIIINH JJIA CIICHUAJIBHOCTH « » 20 __ L.
[Iporokon Ne 23.02.01 Opranu3zanus NepeBO30K U
oT«__ » 20 T. yIIpaBJIeHUE Ha TPAHCIIOPTE (10 BUIAM)
pencenarens UK T'pynmst

®.1.0.

B 3amanusix Nel-Ne9 HeoOxomumMo BEIOpaTh MPaBHIILHBINA OTBET, 3alKcaTh OYKBY oTBeTa; B NelO-pemuth 3amady.

1. ITo kakoMy 3aKOHY MOXXHO ONPEIENUTH CHITY, C KOTOPO MarHUTHOE ITOJIe ICUCTBYET Ha MPOBOJHHK C TOKOM?
a) 3akony Oma; 0) 3akoHy Amriepa; B) 3akoHy Jlxoyis-Jlenmna; r) 3akony Kynona.

2. B anekTpruueckoi cxeme ABa PE3UCTUBHBIX AIIEMEHTA COCAUHEHBI OCIEA0BATEIbHO. UeMy paBHO HaIpSKEHUE
Ha Bxoje mpu cmie Toka 0,2 A, ecmu Ry = 150 Om; Ry = 120 Om?
a) 40 B; 6) 1350 B; B) 10 B; r) 54 B.

3. Kakoii crtoco0 coeiHeHNsT ICTOYHUKOB TIO3BOJISIET YBEIMUUTH HATIPSDKEHUE?
a) MocJeI0BaTeNbHOE COeMHEHNE; 0) MapanieabHOe COSqUHEHNE, B) CMEIIAHHOE COCIMHEHMUE;
T') HY KaKO# 13 IepeurCIICHHBIX CIIOCOOO0B.

4. CxeMa COCTOUT M3 OJHOTO PE3UCTUBHOTO 3JIeMEHTa ¢ compoTuBieHueM R = 220 Owm. Hampspkenue Ha eé
sakumax u = 110 sin314t. Onpenenure Noka3aHus aMIIEpMETPa U BOJILTMETPA.

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

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

5. CuMmMmeTpudHasi Harpy3ka COeIWHEHa «TpeyroidbHuKoM». JlnHeitHoe HampspkeHue paBHo 380 B. Haiigmre
(hazHOE HaIpsIKEHUE.
a) 127 B; 0) 220 B; B) 380 B.

6. Harpyska coenmaeHa «3Be3/10i». B kakoM cirydae Tok B HyJIeBOM IpoBoje paseH 07?
a) TIpH CHMMETPUIHOHN Harpy3Ke; 0) Ipu HECUMMETPUYHOU HATpy3Ke.

7. Ilpu kaxux 3Ha4eHUAX Kod(hduineHTa TpanchopMaliy neaecooOpasHo IPUMEHATh  aBTOTpaHc(hopMaTopsr?
a)k>1; 0)k<I; B) k<2; T') HE IMEeT 3HAYCHUS.

8.YmpasinsieMble BBIPSIMHUTENHN BHIIOIHAIOTCS Ha 6ase:
a) TMOJ0B;  0) MOJIEBBIX TPAH3UCTOPOB; B) OUITONISIPHBIX TPAH3UCTOPOB; T') THPUCTOPOB.

9. Uro sBiIsieTCs KATOJJOM BaKyyMHOro (potoanemenTa?
a) HUKETTMHOBAs TIPOBOJIOKA,

0) TUTeHKA U3 TTOMYTIPOBOJHIUKOBOTO MaTepHaIa;

B) TOHKHH CJIOH II€I0YHO3EMENBHOTO METalIa.

10. K TpexdaszHoii cetu ¢ nuHEHHbIM HamnpsbkerneMm 380 B momkimiodeHa cuMMeTpudHas Harpyska, akTHBHOE

COIPOTHBIICHUE KOTOpO B Kaxaoi daze 260 Om, a emkxocTHOoe 130 Om. HaliTi ¢a3Hble TOKH U HAPSHKCHUS TTPU
BKJIFOUEHHH Harpy3KU «3BE3701»?
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MunucrepcrBo Tpancnopra Poccuiickoit @enepanuu
DenepalibHOE ATEHTCTBO KEIE3HOI0POKHOT0 TPAHCIIOPTA
DegepaibHoe rocy1apcTBEeHHOE 0101KeTHOEe 00pa3oBaTe/ibHOe
yupe:xkIeHHe BbICIIero 00pa3oBaHus
«IIpuBosKCcKHil rOCyAapCTBEeHHbIH YHMBEPCUTET NMyTeH cO001eHnus»

PaccmotpeHo: JKk3aMeHaANMOHHBIH OnaeT Ne 22 YTBepxnaro:
Ha 3aCeJaHHUU ITUKIOBOH KOMUCCHU M0 JUCIUIUTHHE HauanpHuk yye6HOrO 0TAETa
o0uenpodeccnoHalbHBIX U OI1.02. Dy1eKTPOTeXHHKA U 3JIeKTPOHUKA ®.1.0.
MaTeMaTHYeCKUX AUCIUILINH JUIA CHEeHanbHOCTU « » 20 T
[Iporokon Ne 23.02.01 Opranu3zanus NepeBO30K U
oT«__ » 20 T. yIIpaBJIeHUE Ha TPAHCIIOPTE (10 BUIAM)
pencenarens UK T'pynmst

®.1.0.

B 3amanusix Nel-Ne9 HeoOxomumMo BEIOpaTh MPaBHIILHBINA OTBET, 3alKcaTh OYKBY oTBeTa; B NelO-pemuth 3amady.

1. B smekTpudeckyro Ienpb MOCIeI0BaTeIbHO BKIIFOUEHBI JBa pe3uctopa ¢ compoTuBieHneM 10 Om u 50 Owm.
Hamnpsxenue na Bxoae 120 B. Onpeaenure Tok B 1Ienu.
a)0,5A; 0)2A; B)144A; r4A.

2. Kaxoe u3 nprBeIeHHBIX YTBEPKACHUI HE COOTBETCTBYET MapaJIJIeIbHOMY COEAMHEHUIO BETBEH MPHU IOCTOSHHOM
TOKE?

a) TOK B TIOZIBOISIIICH [IETTH PaBEH CyMME TOKOB BO BCEX DIIEMEHTAX IICTIH;

0) HampsDKEHHE Ha 32)KMMax IeMy paBHO CyMMe HAMpsHKEHUH Ha BCEX €ro y4acTKax;

B) HaHp)I)KeHI/IC Ha BCEX AJICMCHTAxX LI OJUMHAKOBO U paBHO 110 BESJINUUHEC BXOZIHOMy HaHpﬂ)KeHI/IIO.

3. DnexTpuyeckoe conporuBieHne yenoedeckoro tena 3000 Om. Kakoi TOK MpOXOoauT Yepe3 Hero, eCi YeIOBEK
HaxOJUTCS MO HanpsikeHuem 127B7?
a) 19 MA; 0) 42 MA; B) 23,6 MA; r) 50 MA.

4. llers mepeMEeHHOTO TOKA CONEPKUT pe3ncTop. Kak m3mensiercs mo (aze TOK 1 HanpspKEHUE B OTOU Tern?
a) TOK oTepexaeT HaIllpsHKeHHE Ha Yro T/2;

0) HampsDKEHHE U TOK COBMAIaroT 1o (hase;

B) HANpsDKEHHE OTepekaeT TOK Ha YTou /2.

5. Kak u3MEHUTCS €MKOCTHOE CONPOTHBIICHHUE C YBEIUYCHUEM YacTOTHI B 5 paz?
a) HEe U3MEHHUTCA;, 0) YMEHBIIUTCS B 5 pa3; B) YBENUYHUTCS B 5 pa3; T) yMEHBIIHUTCA B 25 pas.

6. CumMmeTpuuHasi Harpy3ka COelIWHEHa «TpeyrojbHHUKoM». JIuHeiltHoe HampspkeHue paBHo 220 B. Haiigure
(hazHOE HampspKeHue?
a)127B; 6)220B; B)380B.

7. Yacrora BpallleHUS MarHUTHOTO TOJisi acMHXpoHHOro asurarens 1300 o6/muu. YacToTa BpaieHHs poTOpa
1250 o6/MuH. OnpenennuTh CKOIbXKEHHE.
a) 40; 0) 0,38; B) 4; r) 0,038.

8. CKOJBKO p-n TMEPEexXoI0B y THPUCTOpA?
a) OIUH; 0) nBa; B) TpH;  T) YeTHIpeE.

9. In1s1 BRIIPSIMIIEHUS TIEPEMEHHOT0 HANPSKEHUs TPUMEHSIOT:

a) omHO(a3HBIE BEIPAMUTENN; 0) MHOTO(A3HBIE BRIIPIMHUTEIH,
B) MOCTOBBIE BBIITPSIMUTENH; T') Bce NepeyrCIeHHbIE.

10.CunyconnaabHO N3MEHSIOMINECS TOKH MTPEICTABICHBI CIeMyOIUMHU BeipakeHnssMu 11=0,8sin(314t+30°),
1>=1,6sin(314t+60°). OnpenenuTte Mpu MOMOIIM BEKTOPHOM TUarpaMMbl 00K TOK (JIeHCTBYOIIEE 3HAUCHHUE).
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MunucrepcrBo Tpancnopra Poccuiickoit @enepanuu
DenepalibHOE ATEHTCTBO KEIE3HOI0POKHOT0 TPAHCIIOPTA
DegepaibHoe rocy1apcTBEeHHOE 0101KeTHOEe 00pa3oBaTe/ibHOe
yupe:xkIeHHe BbICIIero 00pa3oBaHus
«IIpuBosKCcKHil rOCyAapCTBEeHHbIH YHMBEPCUTET NMyTeH cO001eHnus»

PaccmotpeHo: JKk3aMeHaANMOHHBIH OnaeT Ne 23 YTBepxnaro:
Ha 3aCeJaHHUU ITUKIOBOH KOMUCCHU M0 JUCIUIUTHHE HauanpHuk yye6HOrO 0TAETa
o0uenpodeccnoHalbHBIX U OI1.02. Dy1eKTPOTeXHHKA U 3JIeKTPOHUKA ®.1.0.
MaTeMaTHYeCKUX AUCIUILINH JUIA CHEeHanbHOCTU « » 20 T
[Iporokon Ne 23.02.01 Opranu3zanus NepeBO30K U
oT«__ » 20 T. yIIpaBJIeHUE Ha TPAHCIIOPTE (10 BUIAM)
pencenarens UK T'pynmst

®.1.0.

B 3amanusix Nel-Ne9 HeoOxomumMo BEIOpaTh MPaBHIILHBINA OTBET, 3alKcaTh OYKBY oTBeTa; B NelO-pemuth 3amady.

1.Kakoii u3 npoBOAOB OJMHAKOBO AUAMETPA U JIMHBI MEHbILIE HArPEBACTCS] — MEIHBIN WM CTAJIbHOM MPU OJTHON U
TOM *ke cuie Toka? Y aensHoe conporusiaenue meau - 1,7 - 1030m-m, cramu - 12 - 1080m-m.

a) MEJHBIN; 0) cTanbHOIA; B) 00a IpOBO/Ia HATPEBAIOTCS OJJUHAKOBO;

I') HY KaKoil U3 MPOBOJOB HE HArPeBaeTCsL.

2. B amexTpuueckyro Lenb MapajjielbHO BKJIIOYEHBI /Ba pesuctopa c comportusieHueM 20 Om u 50 Owm.
Hanpsokenue va Bxone 140 B. Onpenenute TOK Ha Hepa3BETBIEHHOM y4YacTKe.
a)4 A; 0)2A; B) 9,8 A; r) 20 A.

3. Onpeaenuth CONPOTUBJICHUE JIAMIThI HAKAIMBAHUS , €CIIM Ha Hell Hamcano 25 Bt u 220 B
a) 1936 Owm; 6) 0,11 Owm; B) 19,36 Om; r) 11000m.

4. Lleb mepeMEHHOT0 TOKa COICPKUT KOHZIeHcaTop. Kak n3mensieTcs mo ¢a3e TOK U HanpsbKeHHe B 3ToW 1enu?
a) TOK OIlepeKaeT HaIpsDKEHUE Ha yroll 1/2;

0) HampsDKEHHE U TOK COBMAAaroT 1o (hase;

B) HaIlPsHKEHUE ONEPEKacT TOK Ha yroi /2.

5. Kak u3MeHUTCS MHIYKTHBHOE CONPOTHBIICHUE C YBETMICHNUEM YacTOTHI?
a) He U3MEHHTCS; O) YMEHBIINUTCS; B) YBEIHUUTCA.

6. OOMOTKH Tpex(a3zHOTO TeHEPATOpa COSANHEHBI «TPEYTONBHUKOMY. CKONBKO TUHEHHBIX TPOBOJIOB MOIXOINT
K reHepaTtopy?
a) 3; 0) 4; B)2; 1)6.

7. Y cunoBoro ogHohazHOTO TpaHChopMaTopa HOMHHAIBHOE HampspkeHHe Ha Bxoje 4000 B, Ha Brixome 220 B.
Onpenenuth k03 dunreHT Tpanchopmanuu.
a) 180; 0) 0,055; B) 18; r)5,5.

8.YKaxuTe NOoISPHOCTH HAMPSDKEHHSI HA SMUTTEPE M KOJIEKTOPE TPaH3UCTOPa THIA P-N-p.
a) IIoC, IUTI0C;  0) MHHYC, TLTIOC;, B) IUTIOC, MUHYC; T') MUHYC, MUHYC.

9. K Kakoil CTeNeHUM HUHTErpaluyd OTHOCATCS HHTETpalIbHblE MUKpPOCXEeMbl, coaepxamue 1200 normyeckux
3JIEMEHTOB?

a) Majiod;  0) cpenHen; B) BBICOKOI; I') CBEPXBBICOKOIA.

10. Haiinure BbIpakeHHE JIsI MTHOBEHHOT'O 3HAY€HHs TOKA B IIENM C KaTYIIKOW MHIyKTHBHOCTHIO L = 0,6 I'n,
KOTOpasi MOAKIIOUEHa K HICTOUHUKY NepeMeHHoro Hanpsbkenus 220 B, wacrotoit 100 I'm.
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MunucrepcrBo Tpancnopra Poccuiickoit @enepanuu
®DenepalibHOE ATeHTCTBO JKeJ1e3HOJOPOKHOT0 TPAHCIOPTA
DegepaibHoe rocy1apcTBEeHHOE 0101KeTHOEe 00pa3oBaTe/ibHOe
yupesk/ieHue BhICIIEro 00pa3oBaHus
«IIpuBosKCcKHil rOCyAapCTBEeHHbIH YHMBEPCUTET NMyTeH cO001eHnus»

PaccmotpeHo: JKk3aMeHalMOHHBII OnaeT Ne 24 YTBepxnaro:
Ha 3aCCJaHun HHKHOBOﬁ KOMHCCHU 0 AUCHUIIIINHEC Hauanpauk y‘Ie6HOFO oTacia
o01enpoheCCHOHATBHBIX U OI1.02. DJIeKTPOTEXHUKA U YJIEKTPOHUKA ®.1.0.
MAaTEMAaTHYCCKUX OUCILHUIIINH JJIA CIICHUAJIBHOCTH « » 20 __ L.
[Iporokon Ne 23.02.01 Opranu3zanus NepeBO30K U
oT«__ » 20 T. yIIpaBJIeHUE Ha TPAHCIIOPTE (10 BUIAM)
pencenarens UK T'pynmst

®.1.0.

B 3amanusix Nel-Ne9 HeoOxomumMo BEIOpaTh MPaBHIILHBINA OTBET, 3alKcaTh OYKBY oTBeTa; B NelO-pemuth 3amady.

1. Kakoli U3 MpPOBOJOB OJAMHAKOBOIO CEYEHHS M3 OJHOTO M TOTO K€ MaTepuana, HO pa3HOW JJIMHBI, CUJIbHEE
HarpeBaeTcs PH OJHOM U TOM ke ToKe?

a) 00a MpoBOJIa HArPEBAIOTCS OJJMHAKOBO;

0) cHIIbHEe HarpeBaeTCst MPOBO/ OONBIIEH THHEL,

B) CHJIbHEE HAarpeBaeTcs MPOBOJ MEHbIIEH IITHHBIL.

2. CKOJIbKO HICCTHBOJBTOBBIX JIAMIIOYEK HEOOXOIMMO B3SATh JUIS €IOYHOM THPIISHIBI, €CIIM HampsHKeHHE CeTH
127B?
a) 37 wr.; 0) 21 mr.; B) 42 wrT.; r) 11 mr.

3.0Ompenenuth obIee COMPOTUBICHNE LENHN MPH TMapaIeIbHOM COSTUHEHHN 2-X MOTpeOuTeNneil, CONpOTHBICHUE
KOTOpBIX 10 250 Om?
a) 12,50m;  6) 250 Om; B) 1250M;  1)250M.

4. llens MepeMEHHOTO TOKA COMIEPKUT PE3UCTOP M KaTymKy. Kak m3mensercs mo ¢ase TOK 1 HalpsHKEHHE B 3TOU
nenu?
a) TOK OIIepeKaeT HalMpsDKeHUe; O) HapsHKEHHE W TOK COBIAAIOT 10 ¢a3e; B) HANPSHKEHHE OTepekaeT TOK.

5. B tpexdaznyro cers ¢ uHelHbIM HanpsbkeHueM 380 B BirouaroT Tpexga3Hblid JBUTATEIb, KaXK/Ias U3 00MOTOK
KoToporo paccuutana Ha 220 B. Kak ciieqyer coeiMHUTL OOMOTKH JABUTATEIIS?

a) «TPEYTOIHEHUKOM; 0) «3BE3/10I»; B) JIBUTATeINb HENB3S BKIIFOUATh B 3Ty CETh;

T') MOKHO TPEYTOJIBHIKOM, MOXHO 3BE3]I0M.

6. B cummMerpuuHOi Tpex(daszHoi menu TuHerHbI Tok 7 A. Paccumraiite (ha3HBII TOK, €CIM Harpy3ka COeIMHEeHa
«TPEYTOJBLHUKOM.
a) 12,11 A; 0)4,05A; B)3,8A; 1)4,96A.

7. K yemy npuBOAHUT OOpPHIB BTOPUYHOM IIeNH TpaHcopmaropa Toka?
a) K KOPOTKOMY 3aMBIKaHHUIO; 0) K peXUMY XOJIOCTOTO XO/1a;
B) K IOBBIIICHUIO HAPSOKCHHS, T) K IOJOMKE TpaHchopmaropa.

8. Kak Ha3bIBarOT cpeiHU CIIOH y OUTIONSPHBIX TPAH3UCTOPOB?
a) CTOK;  0) mcTtok; B)0a3a;  T) KOJUICKTOP.

9. DnexTpoas! POTOPE3NCTOPA BHITIOTHEHBI H3:
a) MeJIu; 0) IuTaTUHBIL,  B) JKeJe3a;  T) cepebpa.

10. Kakast MOIIHOCTh pacXoyeTcsl B COEIUMHUTEIBHBIX IPOBOAAX, €CIU HalpsDKeHUe Ha Harpyske 220 B, a Tok B
mer 50 MA? DnexTpuyeckas 1ens noakiaroueHa K uctodauky ¢ DJIC E = 240 B u BHyTpeHHHM CONPOTHBIEHUEM
= 80 OMm.

[IpenonaBarens ®.1.0.

117



	Цель: исследовать работу электрической цепи при по
	Приборы и оборудование:

	I.Последовательное соединение резисторов
	1. Общие сведения
	2.  Практическая часть
	Задание
	Порядок выполнения работы

	II.Параллельное соединение резисторов
	1. Общие сведения
	2.  Практическая часть
	Задание
	Порядок выполнения работы.
	1. Общие сведения
	Когда к конденсатору приложено синусоидальное напр
	f, кГц
	1
	0,8
	0,6
	0,4
	U, В
	1,0 мкФ
	U, В
	0,47 мкФ
	U, В
	0,22 мкФ
	I, А
	1,0 мкФ
	I, А
	0,47 мкФ
	I, А
	 0,22 мкФ
	XC = 
	U ( I, Ом
	1,0 мкФ
	0,47 мкФ
	0,22 мкФ
	XC = 
	1 ( ((C), Ом
	1,0 мкФ
	0,47 мкФ
	0,22 мкФ
	Перенесите величины XC на график (рис.3.) для пост
	1. Общие сведения
	Порядок выполнения работы
	1. Общие сведения
	2. Практическая часть.
	Порядок выполнения работы


	1. Общие сведения
	3адание
	Номер 
	Ом



	Экзаменационный билет № 1
	Экзаменационный билет № 2
	Экзаменационный билет № 3
	Экзаменационный билет № 4
	Экзаменационный билет № 5
	Экзаменационный билет № 6
	Экзаменационный билет № 7
	Экзаменационный билет № 8
	Экзаменационный билет № 9
	Экзаменационный билет № 10
	Экзаменационный билет № 11
	Экзаменационный билет № 12
	Экзаменационный билет № 13
	Экзаменационный билет № 14
	Экзаменационный билет № 15
	Экзаменационный билет № 16
	Экзаменационный билет № 17
	Экзаменационный билет № 18
	Экзаменационный билет № 19
	Экзаменационный билет № 20
	Экзаменационный билет № 21
	Экзаменационный билет № 22
	Экзаменационный билет № 23
	Экзаменационный билет № 24

