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1. MacnmopT KOMIJIEKTAa KOHTPOJIbHO-0I[€HOYHBIX CPEACTB

B pesynbraTe ocBoeHus yueObHon aucruruinabl OI1.02 DnexkTpoTexHuKa U 3JIEKTPOHUKA
oOydaromuiicss nomkeH obnanare npemycMmotpeHHbiMu DPI'OC mo crenumansroctn 23.02.01
Opranusanus MepeBO30K W YIpaBlieHHe Ha TpaHcrmoprte (mo Buaam) (6a3oBas MOATOTOBKA)
CIICAYIONIMMU 3HAHUSAMH, YMEHHSIMH, KOTOpbIE (OPMHPYIOT o0ue U NpodeccHoHaTbHbIE

KOMIETCHIINH

Koo OK Ymern 3Hatp

OK 01 - IPOU3BOJIUTH PACUET IMAPAMETPOB - METOJIbI MTPeoOpa30BaHUS AIEKTPUUECKOM
OK 02 AIIEKTPUYECKUX LIENel; SHEPIuy;

K 2.2 - cOOUPATh IEKTPUUECKHE CXEMBI 1 - CYIIHOCTh (PU3WYECKUX TIPOIECCOB B

IPOBEPATH X PaAdOTY;

- YATATh ¥ COOMPATh POCTEUIIINE
CXEMBI C UCTIOJIb30BAaHUEM
HOJIYIIPOBOTHUKOBBIX IIPHOOPOB;
- OIPENIeIISATh THII MUKPOCXEM 10
MapKHPOBKE

JNEKTPUYECKUX M  MArHUTHBIX — IEIsX,
MOPSIIOK pacyeTa uX MmapaMeTpos;

- mpeoOpa3oBaHUE TIEPEMEHHOTO TOKa B
IMOCTOSIHHBII;

- yCUJIEHUE ¥ TeHEPUPOBaHHE
ANEKTPUUYCCKUX CUTHAJIOB

®opmoii aTTecTaluy 10 y4eOHOW JUCIUILIMHE SIBISIETCS IK3AMEH.




2. Pe3yabTaTrhbl 0CBOEHUS YUeOHOM TMCUMILUINHBI, MO/JIeKANINE IPOBEPKe

2.1.

B pesynbrare

arrecragyuu 110

y4eOHON  JAHCIUIINHE

OCYHICCTBIIACTCA

KOMIUIEKCHAsI MPOBEpKa CIEAYIOIMX YMEHHM W 3HaHWM, a Takxke JUHaAMHKa (OpMHUpPOBAHUS
001X, MPo(heCCUOHATBEHBIX KOMITETCHIIN:

Pe3yabTarnl 00yyeHus

IToka3aTen 0oCBOEHHOCTH

MeToabI OIIEeHKH

KOMIIeTeHIN i
3Haer: - MMOHUMAET CYIIIHOCTh | DKCIIEPTHOE HaOIII0IeHUE
- MCTOJbI HpeO6pa3OBaHI/I$I PAa3JINIHBIX MCTOZOB | BBIIIOJIHCHUSA TIPAKTHUYCCKHUX U
AIIEKTPUYECKOW  DHEPruM, | mpeodpa3zoBaHus JHEPTUH, | 1TabOpaTOPHBIX PadOT.
CYLIHOCTB (u3HUeCKUX | TPaMOTHO OOBsICHSIET pusznyeckue | Jlmarnoctuka  (TECTHpPOBAHUE,
IPOLIECCOB, MPOUCXOSIINX | IPOLECCHl B JJICKTPUYECKUX M | KOHTPOJIbHBIE pabOTHI)
B ANEKTPUIECKUX U | MarHUTHBIX LETIsX,
MarHUTHBIX LETsIX, | BOCOPOU3BOAUT TOPAJOK pacyera
HNOPSIOK ~ pacdyeTa  MX | UX IapaMeTpoB;
[1apaMeTpOB; - [OHUMAeT MPUHUMI PadOTHI

- METOJBI IMpeoOpa3oBaHuUs

MIEPEMEHHOTO TOKa B
IMOCTOSIHHBIM;
- METOAbl YCWIEHHS U

TCHCPpUPOBAHUA
QJICKTPHUUYCCKUX CUTHAJIOB.

YmMmeer:

- NpPOU3BOJUTH  pacuer
MapaMeTPOB JIEKTPUUECKUX
Tere;

- CO6I/IpaTL DJICKTPHUICCKUC

CXeMBbl M TPOBEPATh UX
pabory;

- 4ygTaTh M cobuparthb
OpocTedIe  CXeMbl ¢
UCTIOJIb30BaHUEM
[OJIyIIPOBOTHUKOBBIX
npuOopoB;

- OMpECaACIIATh THUIT

MHKPOCXEM 110 MAPKHUPOBKE

CXeM  Jii  IpeoOpazoBaHuUs
MIEPEMEHHOT O TOKa B
MOCTOSIHHBII;

- 3HaeT MCTOAbl YCWIICHUA U

TCHEPUPOBAHUSA  DIIEKTPUYECKHUX
CUTHAJIOB, IIOHUMAET ux
CYLIHOCTb;

- TIPAaBWIBHO  PaCCUUTHIBACT
rapameTpsl ANEKTPUIECKUX
LEeNnel, TPaMOTHO MPUMEHSET

HeoOxouMble (HOPMYIIbI;

- CaMOCTOSTENIbHO  BBINOJHSET
COOpKY SJEKTPUUYECKUX CXEM Ha
1abopaToOpHBIX CTeHJIaX,

IIPOBOAUT MPOBEPKY KOPPEKTHOMU
paloThI ATEKTPUUECKUX CXEM;

- IPaBWJIBHO BBINOJHSAET COOPKY
U TPaMOTHO YMTAaeT IpocTeiiune

CXEMBI MOJIYITPOBOAHUKOBBIX
puoOOpPOB;
- BEpPHO paCHO3HACT  THIIBI

MHKPOCXEM 11O MApPKUPOBKE

3. Onenka ocBOeHHUs y4eOHOI THCIMTIIMHBI:

3.1.

q)OprI N METOAbI KOHTPOJIH.
HpeHMeTOM OICHKHU CJIy)KaT YMCHHA W 3HAHMHA,

npeaycMmorperasle . @I'OC o

mucuuruinae OI1.02 DaekTpoTeXHUKaA U AJIEKTPOHMKA, HAallpaBJIeHHbIe Ha (OPMHUPOBAHUE OOIIUX
U TIpo(eCCUOHATIbHBIX KOMITETEHIIUH.




KoHTpoJib 1 o1leHKa 0cBOeHUs Y4eOHOI I CHUILIUHBI 110 TeMaM (pa3aejiam)

Onement Y /1

CDOpMBI 1 MCTOABI KOHTPOJIA

Tekyimuii KOHTPOJIb

Py06exHbBIN KOHTPOJIH

HpOMe)KYTO‘IHaH aTTcCTalusa

®opwmsl koHTposst | [Iposepsembie OK, ®opmsbl [Iposepsiembie OK, dopma IIposepsiembie OK,
IIK, V¥, 3 KOHTPOJIA IIK, V¥, 3 KOHTPOJIA IIK, vV, 3
Paszjen 1. DjileKTPOTEXHHKA 3 OK 01, OK 02,
Tema 1.1. DiekTpu4eckoe noJe Yo OK 01, OK 02 1K 2.2
CP Nel
Tema 1.2. Duexkrpuyeckue uenu | I OK 01, OK 02
NOCTOSIHHOI'O0 TOKA JIP Nel
113 Nel
CP N2
Tema 1.3. DjieKTpOMarHeTu3m Yo OK 01, OK 02
CP Ne3
Tema 1.4. Daexkrpuyeckue uenu | 7' OK 01, OK 02
nepeMeHHOro0 TOKa JIP No2, Ne3 IIK 2.2
113 Ne2
CP No4
Tema 1.5. Tpexda3ubie nenu T OK 01, OK 02
JIP Ne4
CP Neb
Tema 1.6. Tpanchopmatopsbl T OK 01, OK 02
CP Neb
Tema 1.7. daexktpuueckue | YO OK 01, OK 02
U3MepeHust JIP No5
CP Ne7
Tema 1.8. daektpuueckue | YO OK 01, OK 02
MAIIMHBI IEPEMEHHOI0 TOKA CP Ne8
Tema 1.9. daektpuueckue | YO OK 01, OK 02
MAIIMHBI NOCTOSTHHOTO TOKA CP Ne9
Tema 1.10. OcHoBbl | YO OK 01, OK 02
3JIEKTPONPHUBOIA CP Nel10
Tema 1.11. Ilepenaua u| Yo OK 01, OK 02




pacnpeneseHde  JJIEKTPHYECKOH
JHEPrum

CP Nell

Paznen 2. DJIeKTPOHNKA

Tema 2.1. [lonynpoBogHUKOBBIE T OK 01, OK 02
npudopbI JIP Nob, NeT7

CP Nel2
Tema 2.2. Bpinpavureau wu | 7T OK 01, OK 02
CcTa0WJIM3aTOPBI JIP Ne8

CP MNel3
Tema 2.3. DyieKkTpoHHbIE | T OK 01, OK 02
yYCHJIUTEH JIP No9

CP Nel4
Tema 2.4, DiieKTpoHHbIe | T’ OK 01, OK 02
reHepaTopbl CP Nelb5
Tema 2.5. UnTerpanbubie cxembl | 7' OK 01, OK 02
MMKPO3JIeKTPOHUKH JIP Nel0

CP Nel6




3.2 KonndukaTtop oueHOYHBbIX CPEACTB

DYHKIIMOHAJIBHBIN MTPU3HAK OLIEHOYHOT'O CPEICTBA
(THI KOHTPOJILHOTO 3aJJaHUs)

Kon onenounoro cpencraa

YO YO
Jlaboparopnas pabora Ne n JIP Non
[IpakTrueckoe 3anstue Nen I13 No n
TectupoBanue T
KonTponbaas padora No n KP Ne n
3agaHus 111 CaMOCTOSITEIHHOM pabOThI CP

DK3aMeH

€




4, 3aganusa 1J1s OleHKH OCBOEHUSs AUCHUIIIMHBI

TEKYIIUA KOHTPOJIb

Bomnpoce! 111 yCTHOr0 onpoca
no teme 1.1. JiaekTpryeckoe moJe

1. Cdopmymnupyiite 3akon Kynona, 3amummre ¢(opmyny, MOSICHHTE BXOISAIHE B (GOpMynTy
BEJINYUHBI.

2. JlaiiTe ompeneneHue IEKTPUUECKOTO MO,

3. Jlaiite omnpezneneHue HANPSDKEHHOCTH JJIEKTPUYECKOIO IOJs, HA30BUTE  €IUHMIIBI
n3mepenus. OObACHUTE, KaK MOKHO ONPEIEIUTh HAIIPABJICHUE BEKTOPA HAIIPSKEHHOCTH.

4. 3anumute GopMyIy HAIPSHKEHHOCTHU MOJIS TOUYEHHOT'O 3apsija.

5. /JlaiiTe onpenenenue NoTeHIKana, HA30BUTE €MHUIBI U3MEPEHMUS.

6. 3anummuTe popMyy HANpsIKEHUs], HA30BUTE €IUHULBI U3MepeHus. OO0bICHUTE, IoYeMy Ha
IIPAaKTHUKE UCIOJb3YIOT HANPS)KEHUE, @ HE IOTEHLIHAIL.

7. JaiiTe ompejeeHUE 3JIEKTPOEMKOCTH, HAa30BUTE €IMHULBI n3MepeHus. OO0bsicHUTE, Kak
CBSA3aHBbI 3JIEKTPOEMKOCTh TEJI U BEJIMUMHA 3apsiJa, KOTOPBIM Te€ja MOTYT HAK OIUTh.

8. OObscHUTE, YTO MpeAcTaBiseT co0oil kKonaeHcarop. /g yero NpuMeHsI0T KOHAEHCaTOphl?
Ha3zoBuTe BuIbI KOHAEHCATOPOB.

9. 3anummTe QOopMylTy €MKOCTH IJIOCKOrOo KOHAeHcaropa. Kak HM3MEHHUTCS €MKOCTb, €cCild
paccTosiHue MEX1y IUIACTUHAMHU YMEHBILUTD B 2 pa3a, IUIoUa/b INIACTUH YBEJIUYUTD B 3 pa3a’?

10. 3anummure Gopmyny 3HEpruM 3apsyKEHHOI'O KOHIEHCATOpa.

11. Ha3oBuTe 3aKOHBI IOCIEI0BATEIBHOIO COEUHEHUS KOHJIEHCATOPOB.

12. Ha3zoBuTe 3aKOHBI NapaiIeIbHOI'O COCTMHEHUS KOHJIEHCATOPOB.

no teme 1.3. DjleKTpOMarHeTusm

1. [aiiTe onpejeneHre MarHUTHOTO TOJIs, HA30BUTE €0 CBOMCTBA.

2. Cdopmynupyiite mpaBmio OypaBunKa, IpaBUIO MPABOIl PyKH.

3. 3amumure 3aK0H AMrepa, MOsICHUTE BXoadiue Beaunuuabl. ChopMynupyiite npaBuiio
JIEBOU PYKH.

4. JlaiiTe onmpeneneHue MAarHUTHOW WHIYKIIMU, HA30BUTE €TUHUIBI H3MEPEHUSI.

5. 3anummute GOpMyITy MArHUTHOTO MTOTOKA, HA30BUTE €IMHUIBI H3MEPECHUSI.

6. JlaiiTe onmpeneneHne OTHOCUTEIbHON MAarHUTHON MTPOHUIIAEMOCTH.

7. Jlaiite onpenenenue peppoMarHUTHBIX MaTEPUATIOB, TIPUBEAUTE IPUMEPHL.

8. Omnwummure mpoiecchl HAMarHUYMBaHUs, IEpeMarHMUMBaHus PEePPOMArHETHKOB.

9. [TIlpuBenure kiaccudukauio GeppoOMarHUTHBIX MATCPUATIOB.
10. 3anummute GpopMyny HAIPsHKEHHOCTh MAarHUTHOTO TOJISI, HA30BUTE €AMHUIIBI U3MEPEHUS.
11. JlaifTe ompenesnieHre MarHUTOABUIKYIICH CUIIBI.
12. ChopmynupyiiTe 3aKOH MOJTHOTO TOKA, MOSCHUTE BXOASIINE B (OPMYIy BETUUHHBI.
13. [aiiTe onpeeieHne sIBICHUS dJIEKTPOMAarHUTHOW WHTYKITUH.
14. Cdopmynupyiite npasuio JIeHa, anropuTM IpUMEHEHHS 3TOT0 IIpaBuia.
15. Chopmynupyiite 3aK0H NEKTPOMATHUTHON WHIYKIIHH.
16. OOBsicHUTE, B YEM 3aKIIIOYAETCA SBICHHE CAMOWHIYKIIUU, B3AUMHON MHIYKIIUH.
17. JlaifTe ompeneneHne MHAYKTUBHOCTH, HA30BUTE €AMHUIIBI U3MEPEHUS.

o reme 1.7. JekTpuyecKkue U3MepeHust

1. Onummurte ycTpoiCTBO, MNPUHLUIN  JAEWCTBHS  NPUOOPOB  MAarHUTORJIEKTPUUECKOH,
AJIEKTPOMArHUTHOM, 3JIEKTPOJIMHAMHYECKOH, (peppoJuHaMUUECcKOl, HHIYKIIMOHHONW cucteM. HazoBute
JIOCTOMHCTBA U HETOCTAaTKU MPUOOPOB.

2. 3anumute QOpMyIbl aOCOTIOTHOW, OTHOCHTEIBHOW W MPHUBEAECHHOW OTHOCHUTEIbHOM
MorpenIHocTel u3mepurenbHoro npudopa. [losicaute Bxoasuume B GopMysibl BEIUUNHBI.

3. aiite onpenenenue Kiacca TOYHOCTH U3MEPUTEIBHOTO MPUOOpa.
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4. Pacckaxure, Kak U3MEPSAIOT TOK, HANPSDHKEHUE, SJICKTPUUYCCKYI0 MOIIHOCTh U JHEPTHIO
(kakue mpuOOPHI UCTIOIB3YIOT, KaK MOJKIIOYAIOT B IIETh).

5. OObsicHMTE, YTO TaKo€ IIyHT, JUIsI Yero MpPUMEHSETCs, KaK MOJKIYaercs K
U3MEpUTEILHOMY IpHOOopy. 3anuimuTe GopMyiy JUIsl pacdyeTa COMPOTUBIICHHS IIyHTA.

6. OObscHUTE, 4YTO TaKkoe JA00ABOYHOE CONPOTHBICHHE, I YEro MpPHUMEHSETCs, Kak
MOJKIIIOYAETCS K W3MEPHUTEIbHOMY MNpuOopy. 3amuimute ¢GopMyay JUis pacdera J00aBOYHOTO
COIIPOTUBJICHUS.

no teme 1.8. JiiekTpryecKkue MalIMHbI IEPEMEHHOT0 TOKA

Jaiite onpenenenne acuHXpoHHoro asuratens (A/l).

Ha3zoBute npenmyniecTBa aCHHXPOHHBIX ABUraTeleH.

Onumute ycTpoicTBO cratopa AJl.

OnummTre ycTpocTBO KOPOTKO3aMKHYTOIr0 potopa A/Jl.

Onwumute ycTpoicTBO (pasHoro poropa A/l.

OOBsAcHUTE NPUHIUI AEHCTBUSA TPEeX(Pa3HOTO ACUHXPOHHOIO JBUTATENS.

NoookwdE

3anummte GOpMyITy YaCTOTHI BPAILICHUs] MATHUTHOTO TIOJISI CTAaTOPA, MOSCHUTE BXOMAIINE B
(dbopMyTy BETUYHHEI.

8. Jaiite onpenenenue u 3anumuTe GOPMYIy CKOJIbKEHHS, HOSCHUTE BXOAAIIUE B (OPMYITy
BEJIMYMHBI.

9. Yro HaswpiBaeTCs MeXaHMYeCKoil xapakTepucTukoil AJl?

10. Hazosure pa6oune xapakrepuctuku AJl.

11. Hazosure crioco6s mycka AJI.

12. Hazosure croco6bl peryaupoBaHus 4acToThl Bpamienus AJl.

no teme 1.9. DiekTpuyeckne MalIuHbI MOCTOSIHHOTO TOKA

Jaiite onpenenenue reneparopa nocrosinuoro toka (I'TIT).
Jaiite onpenenenue apuraresns noctossuaoro toka (JIIT).
OnwuiuTe yCTpORCTBO CTaToOpa MalluH nocTositHHOro Toka (MIIT).
Onummre ycrpoictBo sikopst MIIT.

Onummre ycTpouCcTBO 1IETOYHO-KOIeKTOpHOTO Y3112 MIIT.
OOBsICHUTE TPUHITUII IEUCTBUS T'€HEepaTopa MOCTOSIHHOTO TOKA.
UYro Ha3biBaeTCs BHEMIHEN xapakrepuctukon ['TIT?

ONoGRWNE

. 3apucyiite cxempl MIIT ¢ He3aBUCHUMBIM, MapaJlJIeIbHBIM, TOCJIEIOBATEIBHBIM |
CMEIIaHHBIM BO30YKICHUEM.

9. OObACHWTE IPUHIKUI AEHCTBHSA ABUIATENS TTOCTOSHHOTO TOKA.

10. Yro HasbiBaeTcs MexaHMUeCKOi XapakTepucTukoi JITT?

11. Hazosure pa6ounmu xapakrepuctukamu JI1T.

12. HasoBure criocoObI mMycKa M perylIupoBaHye 9acToThl Bpamenus J{I1T.
13. HazoBuTe JOCTOMHCTBAMH M HEAOCTATKH JIIT.

14. Hazosure o6nacts npumenenus JIIT.

no teme 1.10. OcHOBBI 2JIEKTPONIPHBOIA

1. [aiire onpenenenue 3IeKTPOIPUBO/IA.

2. Kaxas TemmepaTypa mpu paboTe DIEKTPOABHMIATENs Ha3bIBA€TCS yCTaHOBHBIIEHcA? OT
KaKOIo IapamMeTpa OHa 3aBUCHUT?

3. Ha3oBuTe OCHOBHBIE pEXHMBI pabOThl dNeKTpoaBurareieil. IlpuBeaure MPUMEPHI
9JIEKTPOJIBUTATEIICH, pa0OTAIOMIUX B 3THX PEKUMAX.

4. HazoBute 0CHOBHOM KpI/ITCpHﬁ BBI60pa MOIIIHOCTH 3JICKTPOABUTATCIIA.
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5. Kakoii marepuan, NpUMEHSEMBIH B 3JIEKTPOJBUTATENsX, HauboJee YYyBCTBUTENEH K
TemIiepaType Harpena?

6. HazoBure MNOCICACTBUAM, K KOTOPBIM MPHUBCACT HUCIOJIB30BAHUC ABHUIATCIIA MOBBIINICHHON
MOIIIHOCTH, 3aHIKECHHOM MOIIIHOCTH.

7. TloscHuTe, Kak BHIOMPAIOT  MOIIHOCTH  JBUTATENs TNPH  HPOJOJKHTENBHOM,
KpaTKOBPEMEHHOM, TIOBTOPHO-KPAaTKOBPEMEHHOM PEKHUME paOOTHI.

no teme 1.11. Ilepenaya u pacnpenesieHue 3JIeKTPUIECKOH SIHEPTUHU

1. [aiire onpenenenue 3IeKTPUUECKUX CETEIA.

2. HasoBure KiIaccU(pUKALMIO >IEKTPUUECKUX CceTell 1o poay ToKa, HOMHHATLHOMY
HaIpPSKEHUIO, KOHCTPYKTUBHOMY HUCIIOJTHEHHUIO.

IIpu xakoM HamnpsYKEHUHU BBITOJHO NepeaaBath 31eKTpo3Hepruto? I[louemy?

HazoBuTe npeumymiecTBa 1 HEJOCTATKU NMEPEIAUN HIEKTPOIHEPTUN TOCTOSI HHBIM TOKOM.
Pacckaxute o Bo3aymHoit JIDII.

Onumure ycTporncTBO Kabems.

HauepTuTe npuHIMNHUATIBHYIO CXEMY 3JIEKTpOoCcHAOKeHHA. [osiIcHUTE 2IIeMEHTBI CXEMBI.
[lepeuncnure ciocoObl 3KOHOMHUH 3JIEKTPOIHEPTUH.

ITosicHuTe Ha3HaYeHHE U YCTPOUCTBO 3AIIUTHOTO 3a3€MJICHHUS.

©ooNo Ok W

Koutponupyemsie komnerenuuu: OK 01, OK 02, [IK 2.2
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KpuTepnu oneHKH YCTHBIX OTBETOB 00Y4YAIOLIHUXCS |

«5» 0aJU10B BBICTABJISIETCH 00y4YaKOIIEeMYCsl, €CJIN:

1) oOywarommiics MOJHO H3JAraeT Marephal, JaeT MPaBUIbHOE OIpEeIeHNe OCHOBHBIX
TTOHSITHH;

2) oOHapyXuBaeT MOHMMaHWE MaTepuansa, MOXKET OOOCHOBAaTh CBOM CYXKICHHS, MPUMEHHUTH
3HAHMS Ha MPAKTHKE, IPUBECTH HEOOXOIMMbIE MPUMEPHI HE TOJIBKO U3 YU4EOHUKA, HO U CAMOCTOATEIHHO
COCTaBJICHHBIE;

3) uznaraer mMarepual IMOCIeI0BAaTEIbHO U MPABWIBHO C TOYKU 3PEHUS HOPM JIHUTEPAaTypHOTO
A3BIKA;

4) oTBE4aeT CaMOCTOATENBHO, 0€3 HaBOASIINX BOIPOCOB MPEIoaaBaTels.

«4» 0Gamna  BbICTaBJsIeTCH  00ydamolieMycsi, ecJu  OOydJaroluiicss Jaer  OTBET,
YAOBIIETBOPSIONINIA TEM e TpeOOBaHUIM, YTO U JIJISl OLICHKU «5», HO JOIycKaeT 1—2 omubKku, KOTOpble
caM e HCIIPaBIIAET, U 1—2 HeJjoueTa B MOCIEA0BATEIIEHOCTH U SI3BIKOBOM O(DOPMIICHHH U3JIaraeMoro.

«3» Oansa BpICTaBJsieTcsl o0ydaromiemMycsi, ecid oOydJaromuiicss OOHApYyXWMBaeT 3HAHHE W
IMOHMMAHHUE OCHOBHBIX MOJIOKEHUHN JaHHOW TEMBI, HO:

1) uzmaraer Marepuall HEMOJIHO M JONYCKAeT HETOYHOCTH B OMNpPENEICHUH MOHATUN WU
(bopMyITHPOBKE IPABUI;

2) HEe yMeeT A0CTAaTOYHO TITyO0KO U J0Ka3aTelbHO 000CHOBATH CBOU CY)KJICHUS U MPUBECTU CBOU
MIPUMEPHI;

3) uznaraer maTepuan HEMOCJIeI0BaTeIbHO U JOMYCKAeT OMIMOKH B S3BIKOBOM O(OPMIICHHH
U3JIaraeMoro.

«2» Oayia BbICTaBJIsIeTCS O0yualouieMycsi, ecjH oOydaromuiicss oOHapy>KMBaeT HE3HaHUeE
OOJIbIIIEH YacTH COOTBETCTBYIOIIETO BOIPOCA, JIOIMYCKAeT OIMMUOKH B (YOPMYIHUPOBKE OMpPEIECIICHUN U
MPaBUJI, UCKAXKAIOIINE UX CMBICII, OECIIOPSAIOUHO U HEYBEPEHHO M3JIaraeT MaTepuai; OTMEUYaloTCs TaKue
HEJ0CTaTKU B MOJTOTOBKE, KOTOPBIE SIBIISIOTCS CEPbE3HBIM IMPENSATCTBUEM K YCIIELIIHOMY OBJaJCHUIO
MOCJIEAYIOIIUM MaTEPUAIIOM.
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TecToBBIC 3a1aHUA
1o pa3zaeay 1. JIeKTPOTEeXHHKA

MeToan4yeckne peKOMEHIAUU K TeCTy

Tect cocraBnen B 10 BapuaHTax, COAEPKUT / 3aJaHUM; BKJIIOYAET 3aJaHUs, HAllPaBJICHHbBIC Ha
MPOBEPKY TEOPETUYECKUX 3HAHUN U MPAKTUYECKUX YMEHUM.

Bpems Ha TOATOTOBKY U BBIMOJIHEHHE TecTa: 45 MUHYT.

[Ipu npoBeneHnu TecTa NPOBEPAIOTCS CICAYIOIINE YMEHUS U 3HAHUS .

YMEHUs

- IPOU3BOJIUTH PACUET MMAPAMETPOB ICKTPUUECKUX LENEH;

3HAHMSA

- METOJIbI MpeoOpa3oBaHus IEKTPUICCKON YHEPTHH;

- CYIIHOCTh (PU3NYECKUX MPOLIECCOB, MPOUCXOIAUINX B AIEKTPUUECKUX U MATHUTHBIX IETISIX;

- IOPSIIOK pacyeTa uX napaMeTpoB.

Kontpomupyemsie komnerenuu: OK 01, OK 02, [1K 2.2

OTBeThI
Bapuant 3amanus

1 2 3 4 5 6 7

1 b b r b b b r

2 A A b A A B B

3 b B r A B B A

4 B B b b b b B

5 A b b r B A b

6 A A r B A b b

7 r r B A B b B

8 B r r b A b b

9 B B r A A b B

10 b b r B b b A

Bapmuanr 1

1.Kakoit 13 mpoBO/IOB OIMHAKOBOI'O MAMETpa U JUITMHbBI CUJIbHEE HarpeBaeTcs — MEAHbIM WK CTaIbHON
MIPU OJTHOM M TOM e cuiie Toka? Y 1eJIbHOE COMPOTUBIICHUE ME/IH -

1,7 - 10®0mm, crami - 12 - 10°Om-m.

a) Mennbiit

0) CranpHOM

B) O6a mpoBO/1a HArPEeBAIOTCS OJAMHAKOBO

2. CKOJBKO IIECTUBOJIBTHBIX JIAMIIOYEK HEOOXOMMO B3ATh JJISI €IOUYHOW T'MPIISIH/BI, €CIIU HAINpsDKEHUE
cetu 127B?

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

3. OnpeaenuTs CONPOTUBIIEHUE JIAMIThl HAKAJIMBAHUS , €CJIM Ha Hel HanncaHo 60 Bt u 220 B

a)4840Om ©0)4860OM B)6840M T1)8150Mm.

4. CxeMa COCTOMUT W3 OJTHOTO PE3UCTUBHOTO 31eMeHTa ¢ conporuieHneM R=110 Om. Hanpsxenne Ha
e€ 3axxumax u= 220 - sin 314t. Onpexnenure nokazaHus aMIepMeTpa U BOJIBTMETPA.

a) I=1A, U=220B

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

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

r) I=1A, U=156B
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5. Llenb mepeMeHHOT0 TOKa COAEPKUT JIaMIy HakanuBaHus. Kak n3mensiercs rno ¢ase TOK U HanpspkeHue
B 3TOH 1enu?

a) Tok omepekaeT HapsHKCHUE Ha yrol /2

0) Hanpsbkenue 1 TOK coBnagaroT 1o ¢ase

B) Hampspxenue onepekaet TOk Ha yroi m/2.

6. CumMmeTpuyHasi Harpy3ka coeluHeHa <«3Be3foi». JluneiiHoe Hamnpspbkenue paBHo 380B. Haiinute
¢aznoe HanpsuKeHue?

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

7. I3meputenbHblil TpanchopmaTop Toka umeer oOMoTkH ¢ yucioM BUTKoB 20 u 100. Onpenenuts ero
Kod(ppuimeHT TpaHchopMaIum.

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

Bapuanr 2
1. B xakux ciydasx NpUXOIUThCSA IPUMEHATH [MapaIEIbHOE COCIMHEHUE KOHIEHCATOPOB?
a) [yis mosrydeHus GONBIIMX €eMKOCTEH
0) [ns ynyduieHus 3anaca NpoYyHOCTH U30JISIIIMY KOHAEHCATopa
B) g nmonyyeHus Manoi EMKOCTH.
2. IIBa pesuctopa: Ri=4 Om, R,=6 OM coeauHEHBbI MOCJIEIOBATEILHO W BKJIIOYEHBI B AJIEKTPUYECKYIO
cetb. Ecnu HanpspkeHue Ha pesucrope Ry paBHo 12 B, To HanpskeHue 3J€KTPpUUECKON CETH PaBHO:
a)20B 6)24B B)36B.
3. Onpenenuts TOK |5, MOIXOASIINN K Y311y LIETIH MOCTOSIHHOTO TOKA, €CITM TOKU B BeTBiX: |1 =-3A, |,
=2A, I3=4A, 1, = -4A.
a)12A  6) 1A B)6A 1)-7A
4. Tlonnas motpeOnsiemass MoutHOCTh Harpy3ku S = 240 xkBA, a akrtuHas mourHocts P= =150 xBrT.
Onpenennure KOAPPUITUSHT HATPY3KH.
a) cos =0,625 6)coso =1,6 B)cos ¢=10% T1)cos ¢=0,9
5. B kakux ciay4asx TOK B HyJ€BOM IpoBojie paBeH 07
a) [Ipu cumMMeTpr4uHOIl Harpy3Kke
0) [Ipu HECHUMMETPHUYHOI Harpy3Ke.
6. CumMmeTpuyHas Harpys3ka COeAMHEHa «TpeyrojibHUKom». [Ipu m3mepeHun ¢a3zHOro Toka ammepMmerp
nokasain - 5 A. Uemy OyzieT paBeH TOK B JINHEHHOM IIPOBOJE?
a)5SA ©06)7,05A B)S§,65 A r)2,9A
7. Y cunoBoro ogHoda3zHoro TpaHcpopMaropa HOMUHAIBHOE HarpshkeHue Ha Bxone 3000 B, Ha BeIxome
500 B. Onpenenuts k03¢ HULHEHT TpaHCPOpPMALIUH.
a)60 6)0,16 B)6 r) 600
Bapuant 3
1. Kak u3MeHUTCS HamnpsyKeHHE Ha BXOJHBIX 3aKMMaxX JJIEKTPUYECKOM ILeNH IMOCTOSHHOTO TOKa C
aKTUBHBIM 2JIEMEHTOM, €CIIU NapajlIeIbHO UCXOAHOMY 3JIEMEHTY BKIIOUYUTH €IE OJUH DJIEMEHT?
a) He usmenutcs 0) YMeHbIIUTCS ~ B) YBEIMUUTCA
r) 75 oTBETa HEIOCTATOYHO AAHHBIX
2. Ilo xakoMy 3aKOHY MOXKHO OTIPEIEIHTh KOJUYECTBO TEIUIOTHI, BBIIEISIEMOE IPOBOIHUKOM C TOKOM?
a) 3akony Oma 0) 3akony Amnepa B) 3akony J[xoynsa-Jlenua r) 3akony Kynosna.
3. B anexTpuyeckoil ceTH MOCTOSHHOTO TOKa HalpsKEHUE Ha 3aKMMax MCTOYHUKA JIEKTPO3Hepruu 52
B. Hanpsokenne Ha 3axumax notpedutens 50 B. Onpeaenuts mnoTepro HampspKeHUs Ha 3aKHMax B
MPOLIEHTAX.
a)l% 06)2% B)3% r)4 %
4. Ilerb mepeMEeHHOT0 TOKa COJIEPKUT KoHAeHcaTop. Kak n3MeHnsercs no ¢gasze TOK U HalpsHKeHHE B 3TOU
uenu?
a) Tox omnepexaer HaNps>KEHUE Ha yrou /2
6) Hanpspkenue 1 TOK coBmagaroT 1o ¢ase
B) HamnpsoxeHue onepexaeT TOK Ha yrod /2.
5. Kak u3MeHUTCsSl MHAYKTUBHOE CONPOTUBIIEHUE C YBEJIMUYEHUEM YACTOTHI?
a) He m3menutcs 6) YMeHpIIUTCS B) YBEITUUHUTCS.
6. JIuneitHblil TOK paBeH - 5,8 A. Paccunraiite (a3Hblil TOK, €CIM CUMMETpUYHAsl Harpys3ka coeJnHeHa
«3BE3/101».
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a)8,12A 06)I0A B)58A T1)335A
7. O6MOTKH Tpex(ha3HOro reHepaTopa COSAMHEHBI «TPEYTOIbHUKOMY. CKOJIBKO JIMHEHHBIX MIPOBOJOB

MOAXOAUT K reHeparopy?
a)3 06)4 B2 16

Bapuant 4
1. Kakoit u3 mpoBOJIOB OJIMHAKOBOM JJIMHBI M3 OJTHOTO U TOTO K€ MaTepuaia, HO pa3HOro JUAMETpPa,
CHJIbHEE HarpeBaeTcs MpU OJTHOM U TOM Ke ToKe?
a) O0a npoBo/1a HarpeBarOTCsi OJJUHAKOBO
0) CunibHee HarpeBaeTcs MPOBO/ C OOJIBLUINM IUaMETPOM
B) CuibHee HarpeBaeTcsi IPOBOJ ¢ MEHBIIUM JUAMETPOM
2. Omnpenenuth oOlIee COMPOTHBICHHWE IIEMM MPH MapajuIeIbHOM COEIMHEHUHU 2-X TMOTpeOuTeneH,
COIIPOTHUBIIEHUE KOTOPBIX 110 50 OMm?
a)1000m 6)500Mm B)250M T1)2,50M
3. DnexTpuueckoe conpoTusieHue uyenoseyeckoro teina 3000 Om. Kakoil TOK MpOXOIUT uyepes3 HEro,
€CJIM YEJIOBEK HaXOUTCs noa Hanpsukenuem 220 B?
a) 19 MA 06) 73 MA B) 20 MA r) 50 MA.
4. TIpu nocnea0BaTEIbHOM COCTMHEHUHU PE3UCTOPA, KATYIIKH MHAYKTUBHOCTH, KOHEHCATOPa OKa3alocCh,
YTO TOK OTCTA€T OT HAIIPsDKEHUsSI Ha HEKOTOPBIN yroil. YTo MOKHO CKa3aTh O XapaKTepe Harpy3ku?
a) [IpeoGnagaeT eMKOCTHOE COIPOTUBIICHHE
0) [IpeobagaeT MHIYKTHBHOE COMPOTHBIICHUE
B) IIpeobnamaer akTHBHOE COPOTUBIICHHE, @ HHIYKTUBHOE U EMKOCTHOE PABHBI.
5. CumMmerpuuHasi Harpy3ka COEIMHEHA «TpeyrojbHUKOM». JIuHeliHoe HampspkeHue paBHo 220B.
Haiinure dha3noe HanpsokeHue?
a) 127B  6) 220B  B) 380B.
6. B Tpexdasnyro ceTh ¢ nuHelHbIM HamnpsbkeHnneM 380 B BkirowaroT TpexgasHblil IBUraTesb, Kaxiaas us3
00MOTOK KOoTOpOTO paccuntana Ha 220 B. Kak cnexyer coeqiMHATE OOMOTKH JBUTATEIIS?
a) TpeyroiabHIUKOM
0) 3Be3moi
B) J[BUraTenb Heb3s BKIIIOYATh B OTY CETh
r) MOHO TpeyrojbHUKOM, MOXHO 3BE3/I0M.
7. Cuna Toka B mepBUYHON 0OMOTKe TpaHchopmaropa - 0,5A, Bo BropuuyHOU oOMoTke - 0,25A.
Omnpenenuts ero k03pHUIUEHT TpaHChOopMaIUH.
a)2 6)0,125 B)0,5 r) 1,25

Bapmuanr S
1. Kakoii criocob coeMHEeHNs HCTOYHUKOB MO3BOJISIET YBETUUYUTDH HaIpshKEHHE?
a) [TocnenoBarenbHOE cOeTMHEHNE
0) [TapamiensHOE COETUHEHHE
B) CMelaHHOE coeIMHEHHE.
2. ITo poBOJIOYHON CITUpaITH, CONMPOTHUBIICHUE KOTOPOW B HarperoM coctossHud 50 Om, Teder Tok 2A.
Kakoe Kon14ecTBO TEMI0ThI BBIACIUT 3Ta CIUPAIb 32 5 MUHYT?
a) 25 k[x 0)60xIx B)7,5x/x.
3. DnexTpuueckoe conporusiaeHue yenosedeckoro tena 5000 Om. Kakoi TOk IpoXOaUT Yepe3 HEro, eCin
YeJI0BEK HaXOAUTCs 1o HanpsbkeHueM 220 B?
a)44A 0)0,044A B)0,02A r) 0,2A
4. Cxema COCTOMUT U3 OAHOTO PE3UCTUBHOIO 31eMeHTa ¢ conporuBieHneM R=50 Om. Hanpsoxkenue Ha
e€ 3axkumax u= 220 sin 628t. OnpenenuTe MokazaHUs aMIepMeTpa U BOJIbTMETpaA.
a)l =44 A, U=220B
6)1=44A, U=156B
B) 1=3,12 A,U=220B
r) =312 A, U=156 B.
5. Lenp mepeMeHHOro TOKa COJIEPXKUT KaTyIIKy HMHIAYKTHBHOCTU. Kak m3MeHsercs mo ¢asze TOK H
HanpspKEHUE B 3TOM 1enu?
a) Toxk omnepexaeT HaNpsHKEHUE Ha yrou /2
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0) Hanpspkenue u Tok coBmanarot mo dase

B) Hampsixenue onepexaer TOK Ha yroi /2.

6. KakoBo cooTHomieHne Mexay (a3HBIMH H JUHEHHBIMA HANPSOKEHUSMH TIPH  COSAMHEHUH
noTpeduTeNel EKTPOIHEPTUU KTPEYTOIHHIUKOM.

ayUn=U¢p O)Un= 1,73-Up B)Ud= 0,707 Un.

7 . K yueMy npuBOIUT OOpPBIB BTOPUYHOM 11T TpaHCchopMaTopa Toka?

a) K xopoTkomy 3aMbIKaHUIO

0) K pexumy xonocroro xoa

B) K MOBBIICHUIO HATIPSHKCHUS

r) K nmomomke tpanchopmaropa

Bapuant 6
1. B aneKxTpruYecKyro LeNb apaJlIeIbHO BKIIOYEHBI BA PE3UCTOPA C COIIPOTUBICHUEM
20 Om u 100 Om. Hanpsixenue Ha Bxoze 220 B. Onpenenure TOK Ha HEpa3BETBIEHHOM YYacTKe.
a) 13,2 A 6) 0,075A B)7,2A r) 1,8 A
2. B kakux ciy4asx NpuxXoAUThCS IPUMEHSTH MApAIJIEIbHOE COEAMHEHUE KOHEHCATOPOB?
a) [lng nonydeHus GOIBIINX €eMKOCTEH
0) Jlst ynydmienus 3anaca mpoYHOCTH U30JISIUH KOHIEHCATOpa
B) /{5t momyuyeHust Masioil EMKOCTH.
3. MomHocTh nBUratens noctosHuoro toka 1,7 kBr. Ilonesnas MomHocTh, oT1aBaeMasi B Harpysky, 1,5
kBT. Onpenenure KIIJI nBuraresns.
a) 0,8 6) 0,75 B)0,7 r) 0,88
4. Kak u3MeHHUTCs CABUT (a3 MeXAy HaIpsHKEHHEM M TOKOM Ha KaTyIIKe MHIAYKTHMBHOCTH, €Cli 00a eé
napamerpa (R n X| ) onHOBpeMEHHO yBenu4arcs B TpH paza’?
a) YMeHbIINUTCS B JIBa pas3a 0) YBenuuuTcs B J1Ba pa3a
B) He usmenurcs r) YMEeHbIINUTCA B YETHIPE pasa.
5. Konpencarop emkocTeio C NOAKIIIOUEH K UCTOYHUKY CUHYCOMIAIbHOrO TOKa. Kak M3MEHMTCA TOK B
KOHJICHCATOPE, €CJIM YaCTOTY CUHYCOM/1aJIbHOTO TOKAa YMEHBIIUTH B 2 pasa.
a) YMeHbpLIHUTCSA B 2 pasa
0) YBenuuutcs B 2 pasza
B) OcraHercss HEU3MEHHOM
r) Tok B KOH/IEHCATOPE HE 3aBUCUT OT YAaCTOThl CHHYCOUJAIIbHOTO TOKA.
6. B cummerpuuHOil Tpexda3Hoi nenu guHEeWHBIH TOK 3 A. Paccuutarh ¢a3HbI TOK, €CIM Harpyska
COEIMHEHA «TPEYTOJIBHUKOM.
a)42A 06)1,73A B)S519A 1)25A
7. Kakoii pexxuM paboThl TpaHc(hopMaTopa MO3BOJISET ONPEAETUTh KO3PPUIIMEHT TpaHCPopMauu?

a) PexxuMm Harpysku 6) Pexxum xomocToro xozaa
B) PexxuM KOpOTKOro 3aMbIKaHUs r) Hu onun U3 nepeuncieHHbIX.
Bapuanr 7

1. DOnexrpuueckoe comnpotusieHue yenaoseueckoro tena 3000 Om. Kakolf TOK MpOXOIUT yepe3 Hero,
€CJIM YeJIOBEK HAXOJUTCS 1MOJ| HanpsbkeHuem 127 B?

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

2. B anekTpudecKyro 1enb Mocie10BaTeIbHO BKIIFOUEHBI Ba pe3nucropa ¢ conporusieHueM 10 Om u 120
Owm. Hanpsxenne Ha Bxoae 220 B. Onpenenure TOk B LIETH.

a)24 A 6)1,2A B)O06A 1) L,7A.

3. Kak u3MeHUTCsSI MHAYKTUBHOE CONPOTUBIIEHUE C YBEIUUYEHUEM YACTOTHI?

a) He usamenurcs 6) YMeHpmutcss B) YBETUUUTCS.

4. Konnencarop emkocTbio C MOAKIIOUEH K MCTOUYHUKY CMHYCOMAAIBHOrO TOKa. Kak M3MEHUTCS TOK B
KOHJICHCATOPE, €CIIM YaCTOTY CHHYCOMIAJIbHOTO TOKa YMEHBIIUTH B 4 pasa.

a) YMeHbpHTCA B 4 pasa

0) YBenuuutcs B 4 paza
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B) OcTtaHeTcss HEM3MEHHOU

r) Tok B KOHJIEHCATOPE HE 3aBUCUT OT YAaCTOThl CHHYCOUJAIbHOTO TOKA.

5. Ammutyzaa cunycouaansHoro HanpsbkeHus 380 B, HauanbHas ¢asa = - 45°, yactora 50 ['n. 3anummure
ypaBHEHHE MIHOBEHHOT'O 3HAUEHHUS 3TOTO HANPSKEHUSI.

a) U=380 - cos( - 45°t)

6) u=380 - sin (50t - 45°)

B) u=380 - sin (314t - 45°)

r) u=380 - cos (314t + 50°)

6. CuMMeTpUYHas Harpy3Ka COCJMHEHA «TpeyroibHUKOMY». [Ipu m3mepennn (asHOro Toka ammepmerp
nokazan -7 A. Uemy Oyner paBeH TOK B JTUHEHHOM IIPOBOIe?

a)7A 0)12,11 A B)98 A T1)4A

7. Jlammbl HakaqMBaHHWS C HOMHUHAIBHBIM HampspbkeHueM 220 B Bkirowaror B TpexdasHyl ceTh C
HanpspkeHueM 220 B. Onpenenuts cxeMy COeIMHEHUS JIaMIIL.

a) TpexnpoBoHOM 3Be3101 0) YUeTblpexnpoBOAHOM 3Be3/10i  B) TpeyroapHUKOM

BapuanTt 8
1. Kakoe wu3 npHUBEIEHHBIX YTBEPKIECHUNH HE COOTBETCTBYET II0CIEJOBATEIbHOMY COEIUHEHUIO
3JIEMEHTOB MPHU ITOCTOSTHHOM TOKE?
a) Tok BO Bcex aieMeHTax LeNH OJJUHAKOB.
6) Hanpspkenue Ha 3aKMMax IeTH paBHO CYMME HaIPSHKEHHI Ha BCEX €ro y4acTKOB.
B) HanpsxkeHnue Ha Bcex aieMeHTax LenH OJMHAKOBO U PaBHO M0 BEIMUYMHE BXOJHOMY HAIPSKEHUIO.
2. MomHocTh nBUraresns noctosstHHoro toka 1,75 kBrt. [lone3nas mMouHOCTh, OTHaBaemasi B Harpy3Ky,
1,5 kBt. Onpenenure KIIJ] nBurarens.
a) 0,8 6)0,75 B)0,7 r) 0,85
3. JIBa ucrounnka numerot oguHakoBeie DJIC 1 TOKH, HO pa3HbIe BHYTpEHHHUE conpoTuBicHus. Kakoi u3
HCTOYHHUKOB nMeeT Oopmnii KIT/?
a) KIIJ] uCToUHMKOB paBHBI.
0) cTOYHUK ¢ MEHBIIIUM BHYTPEHHUM COMPOTUBICHUEM.
B) cTouyHMK ¢ OOJBUIMM BHYTPEHHUM CONPOTHUBIICHUEM.
4. HanpspkeHue Ha 3aKUMax LENu ¢ Pe3UCTUBHBIM 3JIEMEHTOM M3MEHSETCS 110 3aKOHY: u=220
sin (314t+50°). OnpenenuTe 3aKOH M3MEHEHUS TOKa B Iiemu, eciid R=20 Owm.
a)i=11sin 314t 0) i = 11 sin (314t + 50°)
B) i= 7,9 sin (314t +50°)  r)i=7,9sin 314t
5. JlunelHbl TOK paBeH -5,2 A. Paccumraiite (ha3HbI TOK, €ClIM CUMMETpPHUYHAs Harpy3ka coelnHeHa
«3BE3/101».
a)52A 06)9A B3A T1)25A
6. B tpexdasznyto ceth ¢ uHeHBIM HanpsokeHueM 380 B BimtouaroT TpexdaszHblil IBUTaTellb, KaXaas 13
00MOTOK KoTOporo paccuntana Ha 220 B. Kak cnexyeT coeAMHUTh OOMOTKH JBUTATENS?
a) TpeyronsaukoMm 0) 3Be3a0i
B) J[BUraTens Henb3s BKIIOYATh B 3Ty CETh
r) MOHO TpeyroJbHUKOM, MOXHO 3BE3/0M.
7. Tpanchopmarop wumeer oOMoTkH ¢ uuciaoMm BUTKOB 200 u 450. Onpenenuts ero kod>(QQUINEHT
TpaHchopmaIum.
a) 2,25 6) 0,44 B) 650 r) 250
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Bapuanr 9
1. ITo kakoMy 3aKOHY MOHO OIpPEAEINUTh KOJUYECTBO TEIUIOTHI, BBIAEIIIEMOE IPOBOJHUKOM C TOKOM?
a) 3akoHy Oma  0) 3akoHy Ammnepa  B) 3akoHy JDxoyns-Jlenna ) 3akony Kynona.
2. Omnpenenuth 00II€e COMPOTHBIICHHE IEMU TPH TapaIeIbHOM COCIWHEHHH 2-X TOTpeOuTeNeH,
COIIPOTHUBIIEHUE KOTOPBIX 110 200 OM?
a)2000m 6)500m B)1000M T1)400 Om
3. MomHocTh ABUTaTeNs NOCTOSIHHOTO ToKa 2 KBT. Ilose3nas moutHocTh, oT1aBaemasi B Harpysky, 1,75
kBT. Onpenenure KIIJI nBuraresns.
a) 0,8 6)0,75 B)0,7 r) 0,875
4. Karymka ¢ MHAYKTUBHOCTBIO L. MOJKIIIOUEHA K MCTOYHHUKY CHUHYCOMJAJIBHOIO HampsbkeHus. Kak
WU3MEHUTCS TOK B KaTYIIKE, €CJIM 4YaCTOTa HCTOYHUKA YBEJIIMYUTCS B 5 paza?
a) YMEHbBIIHUTCS B 5 pa3
0) YBenuuutcs B 5 pas
B) YMeHbmuTCA B 25 pas
r) He usmenurcs
5. O6moTkH Tpex(a3zHOro reHepaTopa COeUHEHBI «TPEYroIbHUKOMY. CKOIBKO JTMHEWHBIX IIPOBOJIOB
MOAXOAUT K reHeparopy?
a)3 0)4 B)2 r1)6.
6. CuMMmeTrpuuyHasi Harpy3ka COEIMHEHA «TpeyrojibHUKOM». JIuHelHoe HampspkeHue pasHo 220B.
Haiinure dha3noe Hanpsokenue?
A)127B 0) 220 B B) 380 B.
7. Jlunelinblii TOK paBeH - 7 A. PaccuuraiiTe Qa3Hblii TOK, €CIM CUMMETpUYHAs HAarpyska COeJIMHEHa
«TPEYTOITBHUKOM).

a)12,11A  6)9.8A B4A T1)5A

BapuanTt 10
1. B anexTpuueckyto 1ens napauuieabHO BKIIOUEHBI J1Ba pe3ucTtopa ¢ conpotuieHuem 100 Om u 10 Om.
Hanpsixkenue Ha Bxozae 220 B. Onpeaenute TOK Ha HEPa3BETBICHHOM Y4acTKe.
a)0,5A 06)24A B)0.04A 1) 2A
2. Kak u3MeHHUTCS HamnpsyKEHHE Ha BXOAHBIX 3aKHMax JJEKTPUUYECKON MM IMOCTOSHHOTO TOKa C
aKTHUBHBIM 3JIEMEHTOM, €CJIH MapauIeIbHO HCXOJHOMY DJIEMEHTY BKIIIOUUTH €I OJIMH 3JIEMEHT?
a) He msmenurcs 0) YMEHbIIUTCS  B) YBEIHUUTCS
r) 715 OTBETa HEIOCTATOYHO JAHHBIX
3. B snekTpuuyeckoif cxeme JBa PE3UCTHUBHBIX JIEMEHTA COEJUHEHBI MocienoBaTeabHo. UeMy paBHO
HarpspKeHre Ha Bxojie rpu cuie Toka 0,4 A, eci Ry = 10 Om; Ry =90 Om?
a)3,6B 6)0,004B B)4B r) 40B
4. VKaXuTe mapaMeTp MepeMeHHOT0 TOKa, OT KOTOPOTO 3aBUCUT WHAYKTUBHOE COMTPOTHBIICHUE KATYIIIKH.
a) JleficTByrolee 3HaYeHUE TOKA
0) HauanpHas ¢a3za Toka
B) [leproxa nepemMeHHOro TOKa
r) MakcruManbHOE 3HaYeHHUE TOKA.
5. B tpexdasznyto ceth ¢ nuHeHbIM HanpsbkeHreM 380 B BrirouaroT Tpex@asHblil ABUraTelNb, Kaxaas u3
o0MoTOK KoTOporo paccuntana Ha 220 B. Kak crnenyer coequHUTE OOMOTKY JABUTATEIS?
a) TpeyronpHukoM  ©) 3Be3noi
B) JBurarens HeNb3st BKIIIOYATH B OTY CETh
r) MOXXHO TpeyroJbHUKOM, MOKHO 3BE3/101
1.O6MoTKH Tpex(a3zHoTro reHepaTopa CoeUHEHBI «3Be3/10». CKOIBKO JIMHEHHBIX TPOBOJIOB TOAXOAUT K

resepartopy?
a)3 6)4 B2 1)6.
7. Cuna Toka B MepBUYHOM 0oOMOTKe TpaHcdopmartopa - 0,25A, Bo BTOpHuHOH oOMOTKe - 0,5A.

Ompenenutsb ero K03 GUIUEHT TpaHCHOPMAITHH.
a)2 6)0,125 B)0,5 r) 1,25

Kpurepum ounenku:
3a Kax/Iblil MpaBUIILHBIN OTBET, HauuciseTcs 1 Oam.
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«5» - mpaBunbHO BhITONHEHO 91 — 100% 3ananuii (7 6amioB);
«4» - mpaBuIbHO BhINONHEHO 71 — 90% 3amanuii (6 6aioB);
«3» - mpaBUILHO BBITIONHEHO 51 — 70% 3ananwmii (4-5 6annon);
«2» - MpaBUIILHO BbINIOJIHEHO MeHee 51% 3amnanuii (0-3 6amioB).
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o pa3aeay 2. JJeKTPOHUKA

MeToanyeckue peKOMeHIAIHH K TECTY

Tect coctaBnen B 2 BapuaHTtax, cojepxut 12 3aganuii. Bapuantel paboThl paBHOLICHHBHI.
Bpewmst Ha moAroTOBKY M BBINOJHEHUE TecTa: 30 MUHYT.

KonTponupyembie komnerenuuu: OK 01, OK 02, I[IK 2.2

OTBeTHI
3ananusa 1 2 3 4 5 6 7 8 9 10 11 12
Bapuant Nel a r B 0 0 B 0 r 0 r 0 r
Bapuant Ne2 B 0 B 0 a B 0 r 0 r B r
Bapuant Nel
1. CkoabKO P-N mepexoa0B COACPKUT MOIYITPOBOIHUKOBBIA 1107
a) OnuH
0) [IBa
B) Tpu
r) Yetsipe

2. Kakyto poiib B 2JIGKTPOHHBIX CXeMaX BBITIOJHSAET BapuKarn?

a) ConpoTUBIICHUS

0) Kiroua

B) UnnykTuBHOCTH

r) EMkxoctH

3. YKaxxuTe MOJIIPHOCTH HANPSOKCHUS Ha SMUTTEPE U KOJUIEKTOPE TPAaH3UCTOpa Thra P-N-p.
a) [lmroc, mmoc

0) Munyc, Tioc

B) [Imtoc, Munyc

r) Munyc, Munyc

4. Kak Ha3bIBalOT IIEHTPAIbHYIO 00J1acTh B MOJIEBOM TpaH3UCTOpE?
a) Ctox

0) Kanan

B) Ucrtok

r) Pyuei

5. B MONEBBIX TPaH3UCTOPAX JEMEHT, OT KOTOPOTO ABFIKYTCS 3aps/Ibl, HA3bIBACTCH. . .
a) Crok

0) Ucroxk

B) 3aTBOp

r) Kanan ¢ BeICOKO#M TTPOBOIMMOCTHIO

6. CKOJIBKO P-N Tepexo/10B COAEPIKUT TUPUCTOP?

a) Onun

0) IBa

B) Tpu

r) Uetsipe

7. DnexTpoasl PoTOPE3nCTOpa BHITTOTHEHBI U3 ...

a) Menu

0) [InmaTuHbI

B) XKeneza

r) Cepebpa

8. Jlns BRIMPSAMIICHHSI IEPEMEHHOTO HATIPSKEHUSI TPUMEHSIOT. ...
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a) OnHodazHbIe BHITPSIMUTENIN

0) MHoroda3zHbIe BBEIIPSIMUTEIH

B) MOCTOBBIE BHIIPSIMUTEH

r) Bece nepeuncnennbie

9. 13 xakux 31€MEHTOB MOXHO COCTaBUTh CTIIAKUBAIOIINE (PUIBTPHI?

a) 13 pesucropos

0) 13 xoHaeHcaropos

B) 13 karyiiek HHIyKTUBHOCTH

r) 13 Bcex BhIlIETIEPEUUCICHHBIX TPHOOPOB

10. KakuM 00pa3om 371€MEHThI HHTETPATbHOM MHUKPOCXEMBI COSTUHSIOT MEX Ty CO00H?
a) HanplneHuem 300ThIX WM IIOMUHUEBBIX JIOPOXKEK YEPE3 OKHA B MACKeE

0) [Taiikoii 1a3epHBIM JTy4OM

B) Tepmokomnpeccueit

r) Bcemu nepeuncienHbIMu criocodamMu

11. K xakoii CTeneHn HHTErpalii OTHOCATCS. MHTETpaJIbHbIE MUKPOCXEMBI, coeprkaiue 500 noruueckux
3J1€MEHTOB?

a) K manoit

0) K cpenneii

B) K BbICOKOI

r) K cBepxBBICOKOI

12. Kakue HanpaBlieHUs1 XapaKTEPHbI JJIs1 COBEPIICHCTBOBAHUS JIEMEHTHOU 0a3bl 3JIEKTPOHUKU?
a) [loBbIlIeHNE HAIEKHOCTH

0) CHIKeHUEe MOTPEOICHUS MOIITHOCTH

B) MuHHaTIOpU3aus

r) Bce nepeuncnennsie

Bapuant Ne2
1. Kakue nuoapl mpuMEHSIOT AJis BHIIPSIMIICHUS TIEPEMEHHOTO TOKa?
a) [lnockocTHbIe
0) Toueunbie
B) Te u apyrue
r) Hukakue
2. CKOJBKO P-N TepexoA0B Yy MOJYIPOBOJHUKOBOTO TPaH3UCTOpa?
a) Oqun
0) [Ba
B) Tpu
r) Yetsipe
3. Kak Ha3bIBalOT CpeAHUI CIION y OUIIONIAPHBIX TPAH3UCTOPOB?
a) Ctox
0) Ucroxk
B) baza
r) Konnekrop
4. VYKaXHTe TMONSAPHOCTh HANIPSDHKEHHS HA SMUTTEPE U KOJJIEKTOPE TPaH3UCTOpa THIA N-P-N.
a) [Tmroc, mtoc
0) Munyc, Tuoc
B) [Imtoc, Munyc
r) Munyc, MUHyc
5. B M0eBbIX TPAaH3UCTOPAX JIEMEHT, K KOTOPOMY JIBMXKYTCS 3apsi/ibl, HA3bIBAETCH. ..
a) Ctox
0) Ucroxk
B) 3aTBOp
r) Kanan ¢ BbICOKOM TPOBOJUMOCTBIO
6. Uto sBIISI€TCSI KATOJIOM BaKyyMHOTO (hoTodIeMeHTa?
a) Hukenunosas mpoBosioka
0) [Inenka u3 MOJIYIPOBOTHUKOBOTO MaTeprasa
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B) TOHKUH CJI0# IIET0YHO3EMETBLHOT0 MeTalia

7. Kakumu cBOOOIHBIMH HOCUTEIISIMU 3apsI0B 00YCIIOBIICH TOK B (poTopesucrope?

a) Jpipkamu

0) DyeKTpoHaMH

B) IIpoToHamu

r) Heittponamu

8. YrpasisieMble BHITPSIMUTENN BBITIOJIHAIOTCS Ha 6ase. ..

a) Jlnonos

6) IToneBbIX TPaH3UCTOPOB

B) bumnonspHpIX TpaH3UCTOPOB

r) Tupucropos

9. DneKTpOHHBIE YCTPOICTBA, MPeoOpa3yIolue MOCTOSIHHOE HAPSHXKEHUE B IEPEMEHHOE HaIPsHKEHHUE,
Ha3bIBAIOTCA. ..

a) Beimpsmurensimu

6) MuBepropamu

B) CtabunmutpoHamMu

r) @unbTpamu

10. Kakne 0coOEHHOCTH XapaKTepHbI KaK JJIsi MaJIbIX HHTErpalibHbIX MUKpocxeM (MUC), Tak u 11s
Oonpmx HHTErpabHEIX MuKpocxeM (BUC)?

a) MUHUaTIOPHOCTH

0) CokpalieHre BHyTPEHHUX COCTUHUTEIIBHBIX JTMHHMA

B) KommekcHas TeXHOJIOTHs

r) Bce nepeuncnennsie

11. K xako#i cTerneHu uHTerpaiydu OTHOCATCS MHTErpajibHbIE MUKPOCXEMBbI, coaepsxkariue 1500
JIOTUYECKHUX JIEMEHTOB?

a) K manoii

0) K cpenneit

B) K BbICOKOH

r) K cBepxBbICOKOI

12. ®ynkuonansHbIi 610k DBM, npenHa3HaueHHBINH A XpaHEHUsT OCHOBHOTO MaccuBa MH(OpMAIIHH,
Ha3bIBAETCH. ..

a) OnepaTuBHOE 3alIOMHHAIOIIEE YCTPOMCTBO

0) yCTpONCTBO yIpaBJICHUS

B) apu(MeTuyecKkoe yCTpoicTBO

I') BHEIIIHEE 3aIIOMUHAIOIIEE YCTPONHCTBO

Kputepuu onenkmu:

3a Kax[blii MPaBUIIbHBIN OTBET, HaUUCHseTcs 1 Oan.

«5» - mpaBuIBHO BeIMONHEHO 91 — 100% 3amanmii (11-12 Gammos);
«4» - mpaBunbHO BbIMONHEHO 71 — 90% 3amanwmii (9-10 6annoB);
«3» - mpaBUILHO BBITIONHEHO 51 — 70% 3ananwii (7-8 6amion);
«2» - MpaBUILHO BhITIONHEHO MeHee 51% 3amanwmii (0-6 6amioB).
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NHCcTpYyKIIMOHHBIE KAPTHI
JJIS TIPOBe/IeHN sl JIa00paTOPHBIX padoT

JlabGoparopHas padora Nel
IIpoBepka CBOMCTB JIEKTPUYECKON LENH C MOCIeI0BATEIbHBIM U NaPa/LIeIbHbIM
coeUHEHHEM Pe3lCTOPOB

Heab: uccienoBaTh paboTy JAEKTPUUECKOM LIETIH MTPH MOCIEI0BATEILHOM U MapaIeIbHOM
COEJIMHEHUH PE3UCTOPOB.

IIpudopsl 1 000pynOBaHME:

1. HaGop MyIbTUMETPOB B KQ4€CTBE aMIIepMETpa M BOJIbTMETPA

2. Habop pe3uctopos (conpotusnenuii): Ry = 100 Om, R, =220 Om, Rz =470 Om

3. Uctounuk Hanpspkenus: U =15 B

4. CoeMHUTENBHBIE TPOBO/IA.

l. IlociienoBaTebHOE COeIMHEHNE PE3UCTOPOB
1. O0mue cBeneHus
Ecnu pesucropsl uiau o0ble Apyrue Harpy3Kd COEIUHEHBI MocienoBaTelbHO (puc.l), mo HuM
MPOXOJIUT OJUH M TOT K€ TOK. BemndmHa TOKa ompeaensercss NMPHUIOKESHHBIM HampspbkeHuem U m
cymmapubiM conpotusienuem XR: 1 =U/XR , roe
2R=R;+R; + Rs.

I R1 R2 R3
+ O I ] I 1 I ]
1 | 1 | 1 |
——
UR1 UR2 UR3
u U
O
Puc.1

Ha xaxnplii OTAENbHBI PE3UCTOP HPU ATOM IMPHUXOIUTCS HEKOTOPOE YACTUYHOE HaIpsDKEHUE.
CyMMa yaCTUYHBIX HaPsDKEHUHN paBHA MOJIHOMY IIpUiIoskeHHOMY HanpsbkeHuto: I'R; + 'Ry + 'Rz = U

2. IlpakTHYeckas 4acThb
3amanne
W3mepsiss TOKM U HanpspKeHUs, yOenuTech, 4To TOK OJMHAKOB B JIIOOON TOUYKE MOCIIEI0BATENbHOM
LIENU ¥ YTO CyMMa YaCTHUYHBIX HANPsKEHUHN paBHA HANPSDKEHUIO, TPUII0KEHHOMY KO BCEH LIETIH.

ITopsiiok BHINOJIHEHUS PAdOThI
e Cobepure 1enb COrMacHo cxeme (puc.2), IooO4YepeaHO BKIOYasi aMIepMETp (MYJIbTHUMETP) MEXKIY
toukamu paspeiBa A — B, C — D, E — F u G — H, usMeppTe TOKH B/IOJIb BCEH MOCIEIOBATEIBHOM
LEMH.
e 3areMm M3MephTE YaCTUYHBIC HANPSDKEHUS (TafeHus HanpshKeHus ) Mmexxay Toukamun B -C,D-E, F
- G, a TakkKe MOJHOE HAIpsDKEHHE Ienu MexAy Toukamu B — G. Bce m3aMepeHHBIC BETMYHHEI
3aHecuTe B Ta0IM. 1.
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C D 2200m E F

-

G
O O O
Puc.?
Tabnuya 1
Tox, MA Ilagenus Hanpsixkenus, B IlotHoe HanpsizkeHue, B
Touku nenu Touku nenu Touku nenu
A-B C-D E-F H-G B-C D-E F-G B-G
13380:10)i 6

KoHTpoJbHbIi Bonpoc:

KakoBbI najieHUs1 HAMPSDKEHUS 110 OTHOIICHUIO K COMPOTHBIICHUSIM COOTBETCTBYIOIIMX
pEe3UCTOPOB?

Il. MapaasenbHoe coequHEHHE PE3NCTOPOB

1. O0mue cBexeHUA

Ecam pesuctopsl wim mo0Oble JIpyrue HArpy3kKd COEIMHEHBI MapaienbHo (puc.3), BCE OHH
HaxoaiTcs Mo oMMHAKOBbIM HanpspkeHneM: U = Ur; = Urz = Ugrs

ZI1
+ O—=— . -

UR1 UR2 UR3
p |

Puc.3
B xaxnoil BerBM nenu mnporekaer cBod TOK. CyMMa BceX TOKOB BETBEH paBHAa TOKY Ha
HEPa3BETBIEHHOM y4yacTKe dNeKkTpudeckor nenu: X1 =13+ 1o + Is.

BenrunHa Toka BETBU 3aBUCHUT OT MPHUJIOKCHHOTO HANIPSHKEHHSI M CONPOTHBIICHHSI TAHHOM BETBU:
|1:U/R1; |2:U/R2; |3:U/R3.
Tok B Hepa3BETBICHHOW YaCTH IEMH 3aBHCUT OT MPHIOKEHHOTO HAMPSDKEHUS W 0OIIEero
compotuBienus nenu: Xl =U/R.
Jlnist BBIYHMCTICHHS OOIIETO COMPOTHBIICHUS LM CIYXHUT hopMyIia:

R=1/(1UR; + 1/R; + 1/R).
I[J'IH Oenu ¢ AByMs MapaljieJIibHO COCAMHCHHBIMU PE3UCTOPAMMU:

R= R]_ Rz/ ( R]_ + Rz)
2. IlpakTHyeckas yacThb
3ananne

I/ISM@pSISI HaIpsoKCHUSA W TOKH, y6elIHTeCI), YTO HAIPsXKCHUC, IMPUKIAAbIBACMOC K KaXIOMY
pPE3UCTOPY, OAMHAKOBO U YTO CyMMa TOKOB BETBEM paBHa TOKY Ha Hepa3BeTBHéHHOM Y4aCTKEC LCTIN.
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Ilopsiok BbINOJTHEHHS PA0OTHI.
e (Cobepure 11emb coryiacHo cxeme (puc.4) U moJaiTe MocTosTHHOE HanpsbkeHue 15 B Ha ee
BXO/I.
e [loouepenHo BKIOYas MyJIbTUMETP B pa3pbIBbl Mexay Toukamu A-B, C-D, E-F, G-HulL - K|
U3MEphTE TOKU B COOTBETCTBYIOIINX BETBSX.
e 3arem M3MephTe HaNpsDKeHHs Ha pe3ucTopax Ri, Ry, u Rz (Mexay toukamu D - K, F - K| H - K).
e 3aHecHWTe U3MEPEHHBIC BETMUMHBI B TA0JL.2.

+ Xl
4@*% O ® ®
A B I1 1 ) % 13 *
S
!
C) U= 10B D F H
R1 R2 R3
100 Om 220 Om 470 Om
| l l
—O—=—20 e .
D> K
Puc. 4
Tabruya 2
Hanpsi:kenus, B Toku BeTBeil, MA IToaHbIN TOK HEnu, MA
Touku u3MepeHus Touku u3MepeHus Touku u3MepeHus
D-K(Ugy) | F-K(Ugr) | H-K(Ugr3s) | C-D E-F G-H A-B L-K

13380:1)i &
KoHnTpoJsbHbIE BONIPOCHI:

1. KakoBo nojIHOE CONPOTUBIIEHHUE LIETIH € apaieIbHbIM COETUHEHUEM PE3UCTOPOB?
2. KakoBbl TOKH BETBEM 110 OTHONIEHUIO K COMPOTUBIICHUSM dTUX BETBEU?
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JlaGopaTopHas paGora Ne2
HccnenoBanue nenu nepeMeHHOI0 TOKA € MOC/Ie0BaTeIbHBIM COeJHHEHHEM Pe3ucTopa U
KOH/IeHCaTopa

Heab: nccnenoBaTh paboTy IACKTPUUECKOM e MEPEMEHHOTO (CHHYCOUJAIBHOT0) TOKA C
€MKOCTBIO.

IIpudops! u 06opynoBanue:

1. McTo4HMK TTIEpEMEHHOTO TOKa OT 0JI0Ka TeHEPaTOPOB HAIPSIKEHUN

2. Habop MyIbTUMETPOB B Ka4€CTBE aMIIepMETpa M BOJIbTMETPA

3. Kongencaropser: Ci1= IMx®, C,=0,22 mx®, C3=0,47 mxD

4. Habop coeqMHUTENBHBIX TIPOBOJIOB.

1. O01ue cBegeHUs
Korga x koHAEHCATOPY NMPHUIOKEHO CHHYCOUJAIBHOE HAINPSDHKEHUE, OH TIEPUOIUYECKH 3apsHKaeTCs
U pa3pspkaercs. BBuay mnepeMeHHOro xapakTepa HaNpsDKEHUS NEPUOJMYECKH MEHSIETCS TakKe
MOJIIPHOCTD 3apsiia KOHAeHcaTopa. TOK B KOHAEHCATOPE ic JOCTUTaeT CBOCTO aMILUIMTYIHOIO 3HAYEHUS
Ka)XIpId pa3, KOrja HampsbkeHue Uc Ha HeM MpOXOAUT uepe3 Hydb (puc. 1). Takum oOpa3oMm, TOK ic
orepekaeT HampsHKeHue Uc Ha 90°. dazoBbIii caBUr: Wy - i =-90°

ue A

ic

Puc.1

PeakTHBHOE CONPOTHBJIEHHE KOH/IEHCATOPA

KongeHncatop B L€ CHHYCOMJAJbHOTO TOKa OKAa3bIBA€T TOKOOTPAHMUYMBAIOUIMNA 3IPQEKT,
KOTOpBIM BBI3BAaH BCTPEYHBIM JICHCTBUEM HANpPsKEHUS MPU M3MEHEHUM 3HaKa 3apsjaa. OToT
TOKOOTpaHWYHMBAIOUINH (P ()EKT NPUHATO BEIpaKaTh KaK eMKOCHHOE PeaKmugnoe conpomuseienue Xc.
Bennunaa eMKOCTHOTO COIIPOTUBJICHHUA XC 3aBUCUT OT BCIIMYMHBI CMKOCTH KOHJACHCATOpA, U YaCTOThI
MPUIIOKEHHOTO HANpPsDKEHHUS IEPEMEHHOTo TOKa. B ciryyae cMHycOMIanbHOrO HanpspKeHus: iMeeM: Xc =
1/(oC) = 1/(2rfC), rne: Xc - peakTHBHOE EMKOCTHOE CONpoTHBICHUE, C - eMKOCTh KOHJICHCATOPA,
2nf - yrinoBas yactotra CHHYCOMAAIBHOTO HANPSDKEHUS (TOKA).

Korma u3BecTHBI IeiicCTBYIONTHE 3HAUSHUS TOKA B KOHJICHCATOPE M Ma/ICHHS HANPSDKEHHUS Ha HEM OT
3TOr0 TOKA, pEaKTUBHOE EMKOCTHOE COMPOTUBIIEHNE MOKHO BBIYMCIUTH 110 3akoHy Oma: Xc = Ucm/
ICm ) XC = Uc/lc.

EMKOCTHOMY COITPOTHBIICHHUIO YacTO MPUCBAMBAIOT 3HAK «-» B OTJIMYME OT HHAYKTHBHOTO
COIMPOTUBJICHHA, KOTOPOMY NPHUITUCBIBAIOT 3HAK «m.

2. lIpakTHyeckas 4acThb
3amanne
[TocTpotite rpadguk 3aBUCUMOCTH EMKOCTHOT'O COMTPOTHUBJICHHS OT YAaCTOTHI IEPEMEHHOT0 TOKa. st
ATOrO OMpEACIUTE COOTBETCTBYIOIIME PEAKTHBHBIC compoTuBieHus no popmynam: X¢ = 1/ (2nfC) n
XC: Uc/ |c.
IHopsiiok BhINOJIHEHHS PA0OTHI
e Colepure 1iens no cxeme (puc. 2).
e (CormacHo cxeme (puc.2), yCTAaHOBUTE CHHYCOUAabHOE Hanpspkenue U = 5B u
f = 1" Ha BBIXO/IE PETYIMPYEMOTO UCTOYHUKA, 3aTEM IIPUCOECTUHUTE UCTOUHUK K BXOAHBIM
3aKUMaM IIeTIH.
e l3MmepbTe NEHCTBYIONINE 3HAYCHUS HATIPSDKEHUS U CUJTBI TOKA MPU YKA3aHHBIX 9acTOTax
nepemenHoro Toka (1 xI'm, 0,8 kI'm, 0,6k, 0,4 xI'1).
e [loBTopure onbIT ¢ KOHJIEHCATOpaMu eMKOCThIO0 C2=0,47 Mk®D u C3=0,22 MxD.
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BrruncnuTe peakTHBHBIE €MKOCTHBIE COMPOTHBIICHUS 110 (OpMYIIam:

Xc = 1/(21'CfC), Xc=Uc/ lc.

CpaBHUTE pe3yJIbTaTHI.

U=5B
1 klMy,

%%o
i c |

Puc. 2
e  PesynbTaThl N3MEPEHMI U BBIYMCICHUN 3aHECUTE B TAOJIUITY.
f, k' 1 0,8 0,6 0,4

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

I, A 1,0 Mmx®D

I, A 0,47 Mx®
I, A 0,22 Mx®

Xc = 1,0 MKD
u/l, Om 0,47 Mmx®
0,22 Mx®

Xc = 1,0 MKD
1/(oC), Om 0,47 Mmx®
0,22 Mx®

[Mepenecute Benmuuunbl Xc Ha rpaduk (puc.3.) mis nocrpoenus kpusoit Xc = f(f).

kOm

Xc

18

16

1,4

1,2

1,0

0,8

0,6

0,4

0,2

0,4
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0,8
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Puc.3

BriBOa:

KoHTpoJsbHbBIE BONIPOCHI:

1. Kakx M3MEHUTCS EMKOCTHOE COIpPOTHBIEHHE U CHJIa TOKA IPU YBEJIWYEHUU YaCTOTHI
IIEPEMEHHOI'0 TOKAa B 2 pa3a, €CJIM OCTAJIbHBIE [TapaMETPbl HE MEHSIOTCS?

2. Kak M3MEHUTCSI €MKOCTHOE CONPOTHUBICHME U CWJIa TOKAa MPU YMEHbIIECHHH 3JIEKTPOEMKOCTH
KOHJIEHCAaTopa B 3 pa3a, €CIIU OCTAIbHBIE IAPAMETPHI HE MEHSAIOTCA?

JlaGopaTopHas padora Ne3
HccnenoBanue nenu nepeMeHHOro0 TOKa ¢ NapajjiejbHbIM COeIMHEHNEM KATYIIKH
HHJIYKTHBHOCTH U KOHJIeHCATOpa

Ieas: ucciaenoBath paboTy IEKTPUUECKON LM IPU PE30HAHCE TOKOB.
IIpudops! u o6opynoBanue:

1. cTouHUK NEpeMEHHOr0 TOKa OT 0JI0Ka TeHepaTOPOB HaNPsKEHUH

2. Habop MyIbTUMETPOB B KaU€CTBE aMIIEPMETPOB U BOJIBTMETPA

3. Karymka nagyktuBHocti: W= 300 BUTKOB

4. Konpgencarop: C= 1Mx®

5. Habop coeTMHUTENBHBIX TPOBOJIOB.

1. O01me cBegeHUust
B mapamnensHOM pe3oHaHCHOM KOHType (puc.l,a) akTUBHas MPOBOJUMOCTH HE 3aBUCUT OT
YacTOThl, & UHAYKTHBHAs, EMKOCTHAsl M PEAKTHUBHAsI MPOBOJUMOCTU H3MEHSAIOTCS B COOTBETCTBUHU CO
cnenyronmMu Beipaxkenusimu: B =1/oL; Bc=0C; B =B_-Bc

ILC

2) o0—p- —>

Puc. ]
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[TonmHast MPOBOAMMOCTB, KaK CIENyeT U3 TPEYroibHHUKa MpoBoauMocTeil (pucl,0): Y=A(G*+B?).

Bup 3Tux 3aBUCHMOCTEN OT 4aCTOTHI MPEACTABIICH Ha pUC.2a.

[Ipu pezoHaHcHOI yacToTe w=1/N(LC): B =Bc= \/(C/L)=1/p

OTa NPOBOAUMOCTH Ha3bIBAETCS XAPAKMEPUCMUYECKOT RPOEOOUMOCHIbIO PE3OHAHCHOTO KOHTYpA.
Bemuunna Q= pG Ha3bIBaeTCS 000pOmMHOCHIBIO KOHMYPA.

[Ipy u3MEHEHMM 4YacTOTHI M HEU3MEHHOM MPWJIOKEHHOM HANpPSDKEHUU TOKH HM3MEHSIOTCA

MPONOPIUOHAIBHO cOOTBeTCTBYIOMMM IpoBoguMocTsiM: 1=UY; I =UB_; Ic=UBc; |._c=UB.
A

a) B, (o). I, ()

G (). I (o)

o \\\\Jmo

B (o) » lele)

Yo

90°

ye

-90°

[Ipu pezoHaHCHOM YacToTe ®=@q TOK |, MOTpedIseMblil OT HICTOYHHMKA, UMEET MUHUMYM U PaBEH
TOKY B aKTHBHOM COIIPOTHBJICHUH IR, a TOK HAa pEaKTUBHOM ydacTke 1enu | ¢ paBeH HyIm0 (CM. puc.2,a).
PeanbHble KPUBBIE MOTYT HECKOJIBKO OTIMYATHCS OT PACCMOTPEHHBIX UJCalbHBIX, TaK KaK 3/1eCh HE
YUUTBHIBATIOCH AKTHBHOE COTIPOTUBIICHUE KATYIIIKH.

VYron capura a3 (puc.2,0) K3MEHAETCS B COOTBETCTBHU C Bhipakenuem: @=arctg[(1o/L-oC)/G].

Ha puc.26 mocTtpoeHpl Takke 3aBUCUMOCTH OT 4YacTOTHI TOJHOTO Z ¥ peakTUBHOro X
comnpoTuBieHui. B o6mem ciayuae: Z=1/Y=1/N(G*+B?); X=B (G*+B?).

[Ipu pe3oHaHCE TMONHOE COMPOTHBIEHHE NMPUHUMAET MaKCHMalbHOE 3HAYEHHE, a PEaKTUBHOE
oOpariaeTcsi B HOMb.

2. IIpakTnyeckas 4acThb
3ananne
CHuUMHTE YaCTOTHBIE XapaKTEPUCTUKH MapajIeIbHOIO Pe30HAHCHOTO KOHTYpA.
IMopsiiok BhINOJHEHUS PA0OTHI
e Cobepure nenbp coriacHo cxeMme (puc.3), BKIOYMB B HeE H3MEpHUTEIbHbIE NPUOOpPHI B
COOTBETCTBYIOIINE THE3 A,

o [lonaiiTe Ha cxeMy CMHYCOMJAIbHOE HAMPsKEHHUE OT TeHepaTopa HaNpsLKEHUH crienuanbHoi GpopMel
U=5B, f=(0,2-2) x['m.

~U=5B (v) le L
f=0,2...1 Ky, (300

C BUTKOB)

._|®

30



Puc.3

N3mensis wactory ot 0,2 no 1k[ 1, 3anummre B TaOIUIY MOKa3aHUS MPUOOPOB.

Paccuuraiite mo nmokasaHus M MyJIbTUMETPOB MHIYKTUBHOE CONPOTHUBIIEHUE KATYIIKH;
COMPOTHUBIIEHUE KOHJEHCATOPA; MOJHOE CONPOTUBIICHUE LETIU:

Z =UIl.

XL:U“ L,

XC:U/ Ic;
[TocTpoiiTe rpadMKu 4aCTOTHBIX XapaKTEPUCTHK (MCIOIB3YHTE PUCYHKH 4 U 5).

C€MKOCTHOC

f, T

I, MA

IC, MA

||_, MA

U, B

X|_, Om

Xc, Om

Z, Om

0,2

0,3

0,4

0,5

0,6

0,7

0,8

0,9

1
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Om ‘ ‘

2000

1500

1000

500

-500

-1000

-1500

-2000

-2500

Puc. 4

MA ‘
LI

35

30

25

20

15

10

01 02 03 04 05 06 07 08 09 «ly
Puc.5

BriBoa:
KoHTpoJibHBIE BONIPOCHI:

1. Ha3oBwure ycioBusi pe30HaHCa TOKOB.
2. HazoBute ycioBus pe3oHaHCa HANPSHKEHUH.
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JlaGopaTopHasi paGora Ned
HccaenoBanue TpexdasHoii menu npu coeMHEHNH MPUEMHUKOB JHEPTHH «3Be310iD)

ean: uccienoBanme pacrpeaesieHusi TOKOB M HANPsDKEHUM B TpeX(ha3HBIX MEMsIX MPY COSAMHEHUN
MIPUEMHHUKOB SHEPTUU «3BE3101».

IIpudopsl u 000pya0BaHMeE.

1. Ucrounuk 3-x¢a3zHoro ToKa OT TeHepaTopa HapsHKEHHH

2. Habop MyiabTHMETPOB B KaueCTBE BOJIBTMETPOB M aMIIEPMETPOB

3. Pesucropst R1=1kOm - 3mT., R,=470 OMm, R3=330 Om

4. HaGop coequHUTEIbHBIX MPOBOJIOB.

1. O01mue cBeneHus

Ecnu Harpy3ku (IpUEMHHKH) COEAMHEHBI B Tpex(asHyIo IIelb M0 cxeme «3Be3aa» (puc.l), To
CONPOTHUBIICHUSIM HArpy3KH NPWIOKEHBI (a3Hble HampsokeHus. JInHeldHble TOKM paBHBI (DasHBIM U
U U

ompenensoTes mo 3akony Oma: I, =—2; I, =—L; I.=—F5,
llA RB

a TOK B HEHTpaJid paBEH BEKTOPHOI cyMMe 3TUX TOKOB: Iy = 1a + Ig + lc.

| A

\
\
\
\
\
\
\
\
\
\
\
| R
| A
\
\
\
\
\
\
\
\
\
\
\
\

C

Puc.1
[Tpu cummerpuunbix HanpspkeHUIX Ua, U, Uc 1 0TMHAKOBBIX COMPOTUBIICHUSIX
Ra= Rg = Rc = R tok# la, I, Ic Takke cummerpuunsl 1 ux BektopHas cymma (ly) pasua nymto. Torga
lg=le =Us/R; Iy=0.
Ecnm sxe conpotuiienns Gpa3 Harpy3Ku HEOJMHAKOBBI, TO Y€pe3 HYJIEBON MPOBOJ] MPOTEKAET

HEKOTOPbIH ToK Iy # 0. DT0 nosicHseTcsl Ha BEKTOPHBIX JUarpammax (puc.2).
a) CMMMeTpUYHasa Harpyska 0) HeCMMMETpUYHasa Harpyska

A

Puc.2

MouHocTh Tpéxa3zHON Harpy3KH CKIIAbIBAETCS U3 MOIHOCTEH (a3:

ZP:PA+PB +Pc.
Korna Harpy3ka cuMMeTpUYHasl ¥ YUCTO pe3nucTuBHas, iMeeM XP = 3 Pg = 3Uo - lo.
[Ipu cmemaHHO# (aKTUBHO-UHIYKTHUBHOM MJIM aKTUBHO-EMKOCTHOM) HarpysKe:
AxrtuHas MomHOCTE: 2P =3:Ug ‘1o COSQ = \3. Un- ln- cose.
PeaktusHas MomHoCTh: ZQ =3 -Ug -l - SINQ = 3 U+ ly- sing.
[Monuas momuocTs: =S =3 -Ug lo = V3 Ujg- 1.
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2. [IpakTHyecKkas 4acThb.
3aganue
Jnst Tpexda3HOW menu C COSOWHEHHUEM «3Be3lla» MPU CUMMETPUYHOW W HECHUMMETPUYHOMN
Harpyskax HM3MepbTe€ C IOMOLIbI0 MYJIbTUMETpa JAeHcTBYIOLIME 3HaueHus TOkoB Iy m Iy, a Taxxke
nHanpsokenuit Uy u Ug, Beruuciute MouHocTd P 1 2P, mpocTpoiiTe BEKTOPHBIE JUArpaMMBbl.
Iopsaok BbINOJIHEHUS PA0OTHI

o Cobepure 1emnb ¢ cummerpuanoi Harpy3koii (Ra= Rg=Rc = 1 kOMm) cormacHo cxeme (puc.3).
- 1 A
G B UAB+ + UCA
3~ C UBC+ | R
l. le y 1,
LN
Rc Re D R, D
Uc| Ug| Ua
Yyvy
Puc.3
o W3meppTe neiCTByIONIME 3HAUYEHUs HANPSOHKEHUWH W TOKOB COTJacHO Ta0n.l u BBIYUCIHTE
MOIITHOCTH.
o [ToBTOpPUTE M3MEPEHUS U BBIYUCIICHUS JJII HECUMMETPUIHON HATPY3KU
(Ra = 1xOm, Rg =470 Om, Rc =330 Om).
o [TocTpoliTe BEKTOpHBIE AHarpaMMbl HAPSHKCHUH B TOKOB.
Tabnuya 1
CxeMa «3BE3Iay Harpy3ka cumMmmMmerpuyHas Harpy3ka HecumMMeTpuyHas
Jlunelinbie u Ga3HBIC TOKH, Ia
TOK HeUTpanu, A Is
Ic
In
Jlunelinbie HanpspkeHus, B Uas
Usc
Uca
®dazHple HanpsKeHUs, B Ua
Us
Uc
da3HpIe MOIIHOCTH, BT Pa
Ps
Pc
OO0mras MOIIHOCTG, BT >P
BriBoa:

KoHTpoJibHBIE BONIPOCHI:

1. KakoBo (a3Hoe HanpspKeHHE IPU COSAMHEHUH TPUEMHUKOB JIEKTPOIHEPTUHU IO CXEME
«3B€3/1a», €CIM JINHEWHOe HanpsukeHue 220 B?

2. KakoB nMHEHHBIN TOK IPU COANHEHUH MTPUEMHHUKOB IEKTPOIHEPTUHU TIO CXEME
«TPEyTONBHUKY, eciin (pa3HbIi TOK 5 A?
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JlabopaTopnasi pabora Ned
M3mepenne MOIHOCTH U CONPOTHBJICHUS MPSIMBIMH M KOCBEHHBIMH MeTOAaMH

Heab: U3y4uTh METOABI U3MEPEHHUS FIEKTPUUECKON MOIITHOCTH U COMPOTHUBIICHHUS.
IIpudops! u o6opynoBanue:

1. brok MyJIbTUMETPOB B Ka4eCTBE aMIIEpMETpa, BOJILTMETPA U OMMETpa

2. Habop pe3uctopoB

3. Bartmetp

4. Ucrounuk Hanpspkenus: U =15 B

5. Habop coeanHUTEIBHBIX TPOBOJIOB

I/I3Mepeﬂne MOIIHOCTH NPAMBIM U KOCBCHHBIM METO10M

1. O01mue cBeaeHus

DNEeKTPUYECKYI0O MOIIHOCTh MOXXHO H3MEPUTh KOCBEHHO — 4Yepe3 TOK W HalpsiKEeHUE WIH
HEMOCPEJICTBEHHO — C TTOMOIIbI0O BATTMETPA.

W3 BeIpakeHHs 11 MOIIHOCTH Ha IIOCTOSHHOM Toke P = IU BHAHO, 9TO €€ MOXXHO H3MEPHUTH C
[IOMOIIGI0 aMIepMeTpa M BOJbTMETPAa KOCBEHHBIM MeToaoM (puc.l). OgHako B 3TOM Cilydae
HE0OXO0IMMO MPOU3BOIUTH OJTHOBPEMEHHBIM OTCYET IO JBYM MPUOOPAM M BBIYHCIICHUS, YCIOKHSIIOIIHEC
W3MEPEHUS U CHUIKAIOIIUE €0 TOYHOCTb.

e~
MA\ °

N

QO+

Puc.1. H3MepeHue MOUWHOCNU KOCBEHHbIM Memooom

JUis u3MepeHHsi MOIIHOCTH B LEMSAX IHOCTOSHHOTO TOKAa HPUMEHSIOT MpHOOpHI, Ha3blBaeMble
BaTTMETPaMH, Ul  KOTOPBIX  HCHOJB3YIOT  JJEKTpPOAMHAMHUYECKHE U  (peppoJuHaMUYECKHE
U3MEPUTEIIBHBIE MEXAHU3MBI.

[Ipn u3MepeHUH MOIIHOCTH, TOTPEOIIEMON Harpy3kod, BO3MOXKHBI JIBE€ CXEMbl BKJIIOUYEHHUS
BaTTMETPA, OTJIMYAIOIIHECS BKIIOYCHHEM €ro mapauielibHoOi e (puc. 2).

[ o

Puc. 2. Cxembl 6xniouenus napaiieibHol 0OMOmMKU sammmempa (npsamou Mmemoo)

VY BarTMeTpa MUMEIOTCS JIBE Maphbl 3aKUMOB (TIOCIEIOBATEIPHOW W TapajuIeTbHON IIereii), U B
3aBHCUMOCTH OT MX BKJIFOUCHUS B IICTIb HANPaBJIICHUEC OTKJIOHCHHUS yKa3aTessl MOXKET ObITh Pa3InYHbBIM.
JInst IpaBHIIBHOTO BKJTFOUCHMSI BATTMETPA OJMH M3 KaKIOH Mapbl 3aKUMOB 0003HAYAETCS 3HAKOM «*)»
(3BE€3/7109Ka) U HA3BIBACTCS «TEHEPATOPHBIM 3KUMOM.

2. lIpakTHyeckas 4acThb
3ananne
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I/I3Mepre MOIITHOCTH IMPAMBIM U KOCBCHHBIM MCTOJOM.

IMopsinok BbINOJIHEHHUS PAadOTHI
e (Cobepure 11eTb cOTJIaCHO cxeme (puc.l), u3MepbTe HANPSHKEHNUE U TOK B PE3UCTOPAX.
e Brpruucaure MOmHOCTH 1o hopmyne: P =IU
e (Cobepure LeTb COTIACHO cXeMe (pHUC.2), U3MEPHTE MOLTHOCTD.
e Brecure B Ta0n.1 U3MepeHHbIC BETHYMHBI HAMIPSDKEHHUS, TOKOB M 3HAYCHUS MOIIHOCTH, U3MEPEHHBIC
MPSIMBIM U KOCBEHHBIM METOJ[OM.

Tabnuya 1
KocBennblii meTox IIpsimoii MeTox
U, B 1,4 P=1IU, Bm P, Bm
R =3300m
R =680 Om
R =1000 Om

I/I3Mepeﬂne CONMPOTUBJICHUSA NNPAMBIM H KOCB€HHBIM ME€TOAOM

1. OO0mme cBenenus

CylecTBYIOT pa3M4Hble METOJIbl U3MEPEHUs 3JIEKTPUUYECKUX CONpPOTHUBICHUN. B nanHOll pabore
MPEeJUIaraeTcs MPOU3BECTH H3MEPEHHSI AEKTPHUECKUX COMPOTHBIICHUH pa3IMYHBIMU CIIOCOOAMMU:

1) ommeTpoM (TIpsMOit METOT)

2) Ha MOCTOSIHHOM TOKE — METOJ/IOM aMIIepMeTpa 1 BOJIbTMETPa (KOCBEHHBIH METON).

N3mepenue 2IeKTpUdeCKUuX CONPOTUBICHUN OMMeTPOM. J[JIs MpsAMOro U3MepeHus: CONIPOTUBIICHUS
IPUMEHSIOT OMMETpPbl — MAarHUTOJIEKTPUYECKUE NPUOOpPHI, IIKAJIbl KOTOPBIX MPOrpaayHpOBaHbl B
€IMHULIAX conpoTuBieHUs. OMMETpP COCTOMT M3 MCTOYHMKA MUTAaHUS IMOCTOSHHOIO TOKa (Oarapew),
PEeryJaupoBOYHOIO pe3ucTopa U MuwMaMnepmerpa. [Ipubop paboraer mo NmpUHUMIY HU3MEPEHHUs TOKa
npu nocrosiHHoW OJIC. Ilepen m3mepeHueM 3aKMMbl 3aMBIKAIOTCS HAKOPOTKO, U PEryJIHPOBOYHBIM
PE3UCTOPOM BBICTABIISIETCS HOJIb HA LIKasle pubopa. 3aTeM MOAKII0UaeTcs U3MepsieMoe CONPOTUBIICHUE
U cHUMaeTcsa oTcyeT. OMMETPBI UMEIOT OOJIBIIIYIO MOTPEITHOCTH (KJIacC TOYHOCTH 2,5) U HEPAaBHOMEPHYIO
(obpatHyt0) mIKamy.

Mertoa amnepmerpa W BOJBTMETPA OCHOBaH Ha NpPHUMEHEHUHU 3akoHa OMa K ydyacTKy IIENH.
W3MepuB TOK, MPOXOASAIIUI Y€pPE3 CONPOTUBIIEHUE, U HAIIPSHKEHNUE HA HEM, MOYKHO OIIPENEIUTh 3HAaUEHHE
cornpoTtuBiieHus. I3MepeHue conpoTUBIIEHUS MOXKHO MPOU3BOAUTH IO JIBYM cXeMaM, U300paK€HHbIM Ha
puc. 3.

Puc. 3. H3M€p€Hu€ conpomueleHusl KOC6EHHbIM Memooom

[Ipy u3mMepeHnn CONPOTHUBIIEHUS IO IEPBOM CXEME BOJIBTMETP IOKAXKET IaJCHUE HANPSLKCHUS Ha
U3MEpSEMOM COINpPOTHUBIEHUU R, a ammepMmerp — CyMMY TOKOB, MPOXOJAILIMX YEpe3 H3MepseMoe

COTMPOTUBIIEHUE U BOIbTMETP, T.€. | = | g + | .
Hckomoe comporusienue paio: R=U /1 =U/(lg+1g)=U/ (I r+U/Rg), THIE U-—
HampsDKeHWe Ha BoJbTMeTpe; | — moka3zanue ammepmerpa; Rg — comportuBienue BoiabTMETpa. [lepByto

CXEMY ClIelyeT IPUMEHSATh, KOT/1a U3MEPSEMOE COIPOTUBIIEHUE MAJIO 110 CPABHEHUIO C CONPOTHUBIICHUEM
BOJIETMETpA.

36




IIpu n3MepeHnn CONpOTUBIIEHUS IO BTOPOM CXEME aMIIEPMETP MOKA3bIBAET NIPABUILHOE 3HAYCHUE
MPOXOAALIEr0 MO CONPOTHUBICHHUIO TOKA, a BOJBTMETP MOKAa3bIBA€T CyMMY MaJ€HUH HAIPsDKEHUH Ha
n3MepsieMoM conpotusieHnn Ur u nagenue HanpsokeHne Ua Ha amnepmerpe, T.e. U = Ug + Ua.

ITosTOMy M3MepeHHOE 3HaYeHHE COIPOTUBIICHHSI OYIET PaBHO:
R=Ugr/1=(U-Ua)/1=U/I-Rp, rae U— nokazanus BonbT™MeTpa; | — mokazanus ammnepmerpa; Ra —
COIIPOTHBIIEHUE aMIIEpMETpa.

Takum o00pa3zom, BTOpOil cxeMmMol IenecooOpa3HO TOJIb30BAaThCS TOrNA, KOTAAa H3MEpSeMoe
COIIPOTHBIIEHUE MHOT'O OOJIbIIE CONMPOTUBIIEHUS aMIIEPMETPA.

Ecnu Hen3BeCTHBI CONPOTUBICHUS aMIIEpMETpa U BOJIBTMETPA UM HE TpeOyeTcst 0co00i TOUHOCTH
B U3MEPEHUM CONPOTUBIEHUH, TO CONPOTHBIIEHUS MOXKHO IOACUYMTATh MO NpHOIMKEHHOH (opmyie
HE3aBUCHMO OT TOT0, Kak BKJIroueHbl pubopsl: R = U / |, rone U — nmoka3anue BonbT™MeTpa; | — mokazanus
amIepmMerpa.

2. IIpakTuyeckas 4acTh
3aganue
I/IsMepre COHpOTI/IBJ'IeHI/IC HpSIMBIM 1 KOCBCHHBIM METOJ0M.

IMopsinok BHINOJIHEHHS PAdOThI
Cobepurte 11e11b COTIIACHO MEPBOM cxeme (puc.3 a), u3MephTe HAPSHKEHHE U TOK B PE3UCTOpPax.
Cobepure 11e11b COTIIACHO BTOPOii cxeme (puc.3 6), u3MepbTe HAPSHKEHHE U TOK B PE3UCTOPax
Beruuciute conporusnenue o ¢popmysie: R=U/ |
W3mepbTe CONpOTHBIICHHE PE3UCTOPOB C IOMOIIBI0 OMMETPA.
Buecure B Ta6JI.2 HN3MCPCHHBIC BCJIWYHMHBI HAIIPSXKCHUA, TOKOB W 3HAYCHUSA COIIPOTUBIICHHA,
HU3MCEPCHHBIC MTPSIMBIM U KOCBCHHBIM MCTOIOM.

Tabruya 2
KocBeHHbIH MeTO] IIpsimoit
ITepBas cxema Bropas cxema MeTOoJ
U, B I, A R=U/I, U, B I, 4 R=U/I, R, Om
Om Om

R=3300m
R =680 Om
R =1000 Om
BriBoa:

KoHTpoJbHbIi Bonpoc:
I/IsMepeHHe MOIOHOCTHU HArpy3KH B LECIHU NOCTOAHHOI'O TOKA BBIITOJHECHO KOCBCHHBIM MCTOAOM IIpHU

MIOMOLIM ammepMerpa W BoJbTMeTpa. [lpum 3TOM OBLIM HCHOJB30BaHBL: ammepMeTp Tuma M342,
MMEIOIIHI TIpeieNl u3MepeHus: (HOMUHaIBHBIN TOK) 20 A U Kiacc TOUHOCTH 2,5; BOdbTMETp THHa M717
C mpenesoM u3MepeHus (HOMHHAJIBHBIM HarpsbkeHueMm) 150 B u kmaccom tounoctu 1,5. [lokazanus
ammnepMetpa - 8 A; BobT™merpa — 100 B.

Onpenenure:

1) MomHOCTh OTpPEOUTENS;

2) HauOOJIBIIIYIO BO3MOKHYIO OTHOCUTENBHYIO MOTPEIIHOCTh MPU U3MEPEHUU TOKA;

3) HanOOJBIIYIO BO3MOXKHYIO OTHOCUTEIbHYIO IIOIPEIIHOCTD IPU U3MEPEHUH HaNPSKEHUS;

4) HauOOoJIBIIYI0 BO3MOKHYIO OTHOCUTENBbHYIO MOTPEUTHOCTh IPU U3MEPEHUH MOIITHOCTH;

5) HanOoBIITYI0 A0COTIOTHYIO MOTPEITHOCTh U3MEPEHHSI MOIITHOCTH.
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JlaGopaTopHas paGora Ne6
OnpenesieHne NapaMeTPoB M XapaKTePHCTHK MOJYNPOBOAHUKOBOIO THOIA

Henab: B Xx0/1e MPOBEACHHBIX SKCIIEPUMEHTOB U3YUHUTh PabOTy MOTYNPOBOJHUKOBOTO IMO0/IA U
noctpouts B.A.X.

IIpudopsl 1 000pynOBaHME:

1. Habop MyabTUMETPOB

2. Habop pe3uctopon

3. [onynpoBOAHUKOBBIN THOA

4. VICTOYHUK UTAHMUSL.

1. O01mue cBeneHus
JIByX2I1E€KTPOAHBIN ITOTYIIPOBOAHUKOBBIM MIEMEHT — AUOJ COACPKUT N - U P -IIPOBOJAILUN CIOU
(puc. 1). B n-npoBogsiem ciioe B kadecTBe CBOOOJHBIX HOCUTENEH 3apsiia MpeodaaaloT 3J1eKTPOHbI, a
B P-npoBojsmieM ciioe — ABIPKH. CylecTBYIOIIMM MEXAy 3TUMH CIOSIMH P-N MEpPEX0] HUMEET
BHYTPEHHUH TOTEHIMAIBbHBIN Oapbep, MPENsSTCTBYIOUIMA COCTUHEHHIO CBOOOIHBIX HOCHUTENEH 3apsaa.
Takum 06pazom, 1o 6JIOKUPOBAH.
[Ipu npsiMOM IPUIIOKEHUU HANPSKEHUH («+» K clloro P,

PN Nepexoa «—» K CIIOI0 N) NOTEHIUAIbHBIA 6apbep yMEHBIIAETCSA, M JUOJ
HAa4YMHAET MPOBOAUTH TOK (auox OTKpeIT). Ilpu oOpatHOM
N HaNpsDKeHUU TOTEHLUUAIbHBIA Oapbep yBelIW4YMBaeTCs (IHOA
3amepr). B oOpaTHOM HampaBieHHM TIPOTEKAET TOJIBKO
¥anani10c 0fadl ia4cte: HEOOJBIION TOK yTE€YKHU, OOYCIIOBICHHBII HEOCHOBHBIMU
4404 _H_ kAT HOCUTCIISIMU.
Puc. 1

2. IlpakTuyeckasi 4acTh
3aganue
CHATDH BOJBTaMIIEPHYIO XapaKTEPUCTHUKY MOJIYIIPOBOJIHUKOBOIO AUOA B IPSIMOM U 0OpaTHOM
HaIpaBJICHUSX.
Iopsiaok BbINOJIHEHUS PA0OTHI
e K gumony (puc.2a) mpu mpsMOil TOJNSAPHOCTH TMPHIOKHUTE HAMPSIKEHHE MOCTOSTHHOTO Toka Ugp,
BCIINYHNHBI KOTOpOFO y1<a3aHr,1 B Ta6J'I.1, I/I3MepBTe C IIOMOUIBHO MYJ'H)TI/IMCTpa COOTBCTCTBYIOHII/IG
TOKM lpp W UMX 3HaYeHUs 3aHecuTe B Tabmuily. Vcmonb3yidTe MpU 3TOM CXEMYy H3MEpPEHHUsl C
MOTPEUTHOCTHIO IO TOKY.

680 Om loep

a Inp a
+* 0O —O—@—»—Oi ()—()—»—(:)—

1 kOm
B
B
-O O N O_O
a)  MpAmas NONAPHOCTb 6) Ob6paTHas NONAPHOCTL
Puc.2?
Tabnuya 1
Unp, B 0 0,1 0,2 0,3 0,4 0,5 0,6 0,7

I[lPa MA
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e lI3MeHUTE MONSPHOCTD JUOJA, EPEKIIOYUTE BOIBTMETP JUJIsl U3MEPEHUN C MOTPEUTHOCTHIO 10
HaAMPSHKEHUIO KaK MOKa3aHo Ha puc. 20 ¥ MOBTOPUTE SKCIEPUMEHT MPHU BEIMYUHAX 0OpaTHBIX

HaIpsDKEHUH, YKa3aHHbBIX B Ta0I. 2.

Tabnuya 2

Uosp, B

0

2,5

7,5

10

12,5

15

losp, MKA

L4 HepeHeCHTe HU3MEPCHHBIC JTAaHHBIC W3 Ta6J'II/II_I Ha

XapaKTCPpUCTHUKY JHUOA.

A

rpaduk (puc.3) U MOCTPOWTE BOJIBT-aMIICPHYIO

np

25

20

15

10

obp

0.1

0,2

0,3

0.4

obip

M Kl

BriBOa:

KoHTpoJsibHbIE BONIPOCHI:
1. Kakue npumecu UCMONB3YIOT B TOJYTIPOBOJAHUKAX ?

2. Kakue ObIBArOT JUOABI IO KOHCTPYKTUBHOMY UCTIOTHEHUIO?

Puc.3

3. KaKYIO POJIb B 3JICKTPOHHBIX CXEMAX BBINIOJHAKOT TYHHCIIBHBIC TUOBI, CTa6I/IJ'II/ITpOHLI,

BapHKaIbl?
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JlabopaTopnasi pabora Ne/
HccienoBanue padoThbl TPAH3UCTOPA

Iess: ucciaenoBats paboTy OUIOISAPHOIO TPAH3UCTOPA U €T0 XAPAKTEPUCTUKH.
IIpudops! u o6opynoBanue:

1. icTOYHUK NUTAHUSA OCTOSHHOI'O TOKA OT OJI0OKAa T€HEPaTOPOB HAIPSKEHUH
2. biiok MyJIbTUMETPOB U3 2-X aMIIEPMETPOB U 2-X BOJIBTMETPOB

3. bunonsipHblii TpaH3UCTOP

4. Habop pesuctopos: 1 kOm; 100 kOwm; 47 kOm

5. Konunekrop

6. HaGop coenMHUTENBHBIX TPOBOIOB

1. O0mue cBeneHus

CBoiicTBa TPaH3UCTOPOB OMUCHIBAIOTCS CJIEAYIOIIUMHU YEThIPbMS CEMEUCTBAMU XapaKTEPUCTHK.

BxoaHasi XapakTepuMCTHMKA I10Ka3bIBa€T 3aBHCHUMOCTb TOKa 0a3bl |p OT HampshkeHUs B ILENH
6aza/amutrep Ugs (mpu Ugs = const).

BbixogHasi XapaKTepUCTHKA [T0OKA3bIBAET 3aBUCHMOCTb TOKA KOJUIEKTOpa |k OT HanpsKeHUs Lenu
KosutekTop / amuttep Ugs mpu pa3ianuHbiX (GUKCUPOBAHHBIX 3HAUYEHUSX TOKA 0a3bl.

XapakTepucTHKa yNpaBJeHHsl [IPEJICTaBIsieT co00i 3aBUCHMOCTh TOKa Koiuiektopa lkx or Toka
0a3bl | (mpu Ugs = const).

XapakTepucTHKa 00pPaTHO# CBSI3M €CTh 3aBUCHMMOCTb HaIlpsDKeHUs Lenu 0asza / smurrep Ugs,
COOTBETCTBYIOIIETO PA3JIMYHBIM HEU3MEHHBIM 3HAUEHUSM TOoKa 0a3bl, OT HaNpSHKCHHUS LEeNu
KoJieKTop/aMutTep Uges MIPH pa3nuyHbIX (PUKCUPOBAHHBIX 3HAYEHUSIX TOKA.

2. IIpakTHyeckas 4acTh

3aganue

CHATD SKCIIEPUMEHTATIBHO U IOCTPOUTH TpadUKH YETHIPEX CEMEMCTB XapaKTEPUCTUK OUTIONISIPHOTO
TpaH3ucTopa N-p-N tuna.

ITopsinok BbINOJIHEHHS PadOThI

e Cobepure nens cornacHo cxeme (puc.l). Ilorenunomerp 1kOM ucnonb3yercs sl peryJupoBaHUs
Toka 0a3bl, pesuctopbl 100 u 47xOM — Ui OrpaHHYEHUST MAKCUMAIILHOTO TOKa 0a3bl. M3mepeHue
Toka 0Oa3pl lg u HampsbkeHus Ugs NpoOM3BOAATCS MyJbTUMeTpamu Ha mpenenax 200pA u 2B
cOOTBeTCTBEHHO. PerynupoBanue HampsikeHus: Ugs OCYIIECTBISETCS PETYNISITOPOM HCTOYHHKA
MIOCTOSIHHOTO HampsDKeHUs, TOK KoJulekTopa lx u HampsbkeHue Ugs HM3MepsIoTcs BUPTYaJIbHBIMU
npudopamu (Ipesessl U3MEpEeHUs: KOHHEKTOpa U3MEHSIIOTCS B X0/1€ paboThI 10 Mepe HEOOXOAUMOCTH
WM TI0 IOJICKa3KaM KOMITbIOTEPA).

e VYcTaHOBHUTE MepBoe 3HaueHue Toka 06a3bl 20 HA U u3MeHss HanpsbkeHue Ugs cOrslacHO 3HAYCHUSIM,
yKka3zaHHbIM B Ta0I. 1, cHumuTe 3aBucuMocT I (Uks) 1 Ugs (Uks). TToBTOpUTE 3TH M3MEpeHHs TIpU
KaX/10M 3HaueHuH |p, yka3aHHOM B TaOiuILIe.

IIpumeuyaHue: XapakTEpUCTUKHU TPAH3UCTOPA H3MEHSAIOTCSA B XOJA€ pPadOThI M3-3a €ro Harpesa.
[TosTomy amnst Gomblel ONpeAeIeHHOCTH PEKOMEHyeTCsl yCTaHOBUTh HY KHble 3HaueHus gy u Uko,
BBIKITIOUNTh Ha 30 ¢ OJOK reHepaTOpOB HANpPSDKEHUHM, 3aTeM BKJIIOYMTH €ro M OBICTPO 3amucarhb
nokazanus npubopos V1 u A2.

I

+ O—

100 kOm 47 kOm

<
15B
1kOm
A/
- O
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Puc. ]

Tabnuya 1

UKBa B

Is= 20 pA

Is= 40 pA

Is= 60 pA

Is= 80 pA

IK, MA U];g, B IK, MA

UBZ—)a B

IK, MA

Ugs, B I, MA Ugs, B

0

0,5

1

2

5

10

15

e Tlocrpoiite rpaduku cemeiicTBa BhIXOAHBIX xapakTepucTHK lx (Ugs) M ceMeiicTBO XapaKTepUCTHK
obparHoi cBsi3u Upy (Uks), He 3a0bIB yKa3aTh KAKOMY TOKY 0a3bl COOTBETCTBYET KaXK/asi KpUBasi.

e VcranoBute Ugy = 0 1 u3MeHssl TOK 0a3bl B COOTBETCTBUU CO 3HAYCHHUSAMH, YKa3aHHBIMH B Ta0J. 2,
caumute 3aBucumMocTth Ugs (I5). YBeanubste Hanpsukenue Uy 10 5B ¥ cHOBa CHUMHUTE 3aBUCHMOCTD
Usgs (Is), a Taoke u Ik (Ig). [ToBTOpuTe 3T0T ombiT Takke npu Ugsy = 15 B. (Ilpu npoBeneHuu 3Tux
M3MEPEHHUH TaKXKe YUYUTHIBAUTE IPUMEYAHHE K TIPEIBIAYIIIEMY OITBITY).

e Tlocrpoiite rpadpuku Bxoaubix lg(Ups) u perynupoBounbix lg(lg) Xapakrepuctuk, ykazaB uis
Ka)XJI0M KpUBOW COOTBETCTBYIOIIME 3HaUeHUs Uges.

Tabnuya 2

|];, l,lA

UK3=0 B

UK3=5B

UK3= 15B

U];a, B IK, MA

U}339 B

Ik, MA Ugs, B

IK, MA

0

5

10

20

50

80

BriBOa:
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KoHTpoJsbHbBIE BONIPOCHI:

1. KakoBo Ha3zHaueHUE TPAH3UCTOPOB?

2. Kakwue BbI 3HaeTe BHIBI TPAH3UCTOPOB?

3. CKoJBKO P - N - IEPEXOA0B Y MOJYIPOBOJHUKOBOTO TpaH3UCTOpa?

4. VYKaxuTe NOJISIPHOCTb HAIPSDKEHUS HA SMUTTEPE U KOJUIEKTOPE TPAH3UCTOpa TUIIa P —N - P, N —
p-n.

5. I'me npuMeHsIoT TpaH3uCTOPbI?
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JlaGopaTopHasi padora Ne8
HccnenoBanne padoThl cxeM BbINPSAMJIEHHS IIePeMEHHOI0 TOKA

Heab: wuccrnegoBatb paboTy MOJYNPOBOJHUKOBOTO  OAHO(A3HOTO  JIBYXIIOIYHNEPHUOTHOTO
BBITIPSIMHATETIS.

IIpudopsl 1 000pynOBaHME:
. [TonmynpOBOAHUKOBBIE JTHOJIbI
. Peauctop 10 kOm
. Konnencaropst 1 Mx®, 10 mx®, 100 MxD
. UcTounuk nuTtanus ot 0J0Ka reHepaToOpoB HAMPSKEHU N
. KommiekT My1bTHMETPOB B KaueCTBE aMIIEpMETPa U BOJILTMETPA
. Ocumsnorpad
. HaGop coennHuTEeNbHBIX TPOBO/IOB.

1. O01mue cBeaeHus

B menu ¢ moxynpoBOAHUKOBBIM TUOIOM (pHC.l) yCTaHOBUBIIUICS TOK MOXET MPOTEKATh TOJBKO
IIPU OIpEe/IeJICHHON MOJIIPHOCTU MPHIIOKEHHOTO K TUONy HampsikeHus. [Ipu M3MEHEeHHUU MONISPHOCTU
HalpsDKEHUs  JMOJ 3alupaeTcs M TOK Mpekpamaercs. B menu nepeMeHHOro (CHMHYCOMAAIBHOTO)
HaNpPSHKEHUS TOK MPOTEKaeT TOJIbKO B TEUSHHE TOM MOJTYBOIHBI, KOTa A0 OTKpHIT. [lonyBosiHa npyroit
MOJISIPHOCTU TIOAABIISIETCsl. B pesynbTaTe B L€ HMMEET MECTO TOK OJHOro HampasieHus. Jlis
YMEHBIIICHUS MYyAbCAIUH BBIIPSAMICHHOTO HAMPSHXKEHUS MPUMEHSIOTCA CrIaXHBAIONIUe (QUIBTPHI.
[TpocreiimmmM GUIBTPOM SBISETCS KOHIECHCATOP, MOAKITIOUYCHHBIA MapajlIeIbHO HArPy3Ke.

AN AW W~

Ugx
O D} > t
Usx Ruarp Ug Ug
t
O | -
Puc.]

OnHoda3Hbll IBYXIONTYNEPUOAHBIN BBIIPSIMUTENb NMPUMEHSIOT B HU3KOBOJBTHBIX YCTPOWCTBaXx.
JuarpamMmbl HamnpspKeHUH M TOKOB, MOSICHAMOLIME padoTy JBYXIOJIYNEPUOJHOIO BBIIPSIMUTENS CO
CPEIHUM BBIBOJIOM Ha aKTUBHYIO Harpy3Ky NpeacTaBieHbl Ha puc.2.
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Puc. 2.

Huonel cxembl VD1 u VD, npoBOAST TOK TOOYEPETHO, KAXKABIA B COOTBETCTBYIOIIMI MOITYIIEPUO/T
MATAIOLLIETO HAIIPSDKEHMS. B TeueHne nepBoro nojynepruoaa moJOKUTEIbHbBIN TOTEHIHA UMEET aHOJ
aroaa VD1 1 TOK lyg1 MPOXOIMT Yepe3 Hero. B TedeHne BTOPOTo MOIyIEepHO/Ia MOI0KATEIbHBIN
MOTEHIMA UMEET aHo1 anoja VD2, TOK lygp TPOXOAUT Yepe3 HEro, MPUUEM B LIEMTH HArPY3KU
TOK Iy TPOXOUT B TOM K€ HAIPaBJICHUH, YTO U B MIEPBBII mosryreproa. Takum 00pa3om, B OTIIMYHE OT
MPOCTEUILIETO OTHOIIOIYIIEPUOAHOTO BBIIPSAMUTENS B BBIIPSIMUTEIIE CO CPEAHEN TOYKOW BBIIPSIMIEHHBIN
TOK MPOXOJUT Yepe3 Harpy3Ky B TEUCHHE 00OHX MOITYIIEPHOIOB TEPEMEHHOTO TOKA.
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[Tpu uccnenoBaHUM BBIIPSIMUTENCH TPUMEHSIOTCS CIEAYIONIHEe 0003HAYCHUSI:
Ugy, Upx — MTHOBEHHOE U JICHCTBYIOIICE 3HAYCHUS CHHYCOHIAJIBHOT'O BXOTHOTO HAIPSIKEHUS;
Ud, Ud, Udmax, Udmin— MTHOBEHHOE, CpeiHEe, MAKCUMAJIbHOE, MUHUMAIbHOE 3HAYEHUSI BHIXOJHOTO
(BBIIPSIMIICHHOT0) HATIPSIYKEHUS,
fy— dJacToTa mysbcanuii BBIXOJHOTO HAMPSHKCHUS;
Ug / Upxy— K03 PHIIHEHT BHIIPAMIICHUS;
M = fuyme/ fox— umCIIO MyIbCALMIA BHITPAMICHHOTO HANIPSKEHUS 32 OJIMH NIEPHO]| HAIPSHKCHUS
MMATaHUS,
-U

dmin

— K03(PULHMEHT ImyJIbCcalil BBITPSIMICHHOTO HAMIPSKSHHUS.

2. Ilopsiiok BbINOJIHEHUS] PA0OTHI

e Colepure 1ens coracHo cxeme (puc.3) 0e3 CriiaXuBaroero GuibTpa.

e Bxmounte ocumutorpad. [logkmounte nBa mr00bx Bxona ocuuiuiorpada k kanamam VO u V1.
YcranoBure pa3Beptky SMC/aern.

e [Ilepenecure Ha rpaduk (puc.4) OCHMIUIOrPAaMMBbI BXOJHOTO U BBIXOJJHOTO HAIPSHKEHHIA.

e (Cpenaiite usmepeHus u 3anuiute B Tabn. 1. 3nauenus: Uy, — AeiictBytomiee, Usq— cpennee,
AUnym,m m= fl'ly.l'le/ fo-

e Paccunraiite u 3anummTe B Ta01. 1 K03pPuieHTsr Uy / Uy 11 Kpyape-

A thSW

G :
3
U=178 B Tn=e
3 | f=50Tu 10xOM \D
N :
h——c O 1

\v2Akva

Puc.3

o [lapamnensHo Harpy3o4HoMy pe3ucTopy Ry moaxmounTe criaxuparone KonaeHcatopsl C C
€MKOCTSIMH, YKa3aHHBIMU B Ta0I.1, IOBTOpUTE U3MEPEHUS U OPUCYWTE TpaUKU BHIIPIMIECHHOTO
HaIpspKEHUs Ha puc.4.

1

Tabnuya 1

C mMx® 0 1 10 100

Unv, B

Uy, B

A Unvm)ca B

Ud / UBX

knvnbc
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-2

-4

Puc.4
BriBOa:

KonTpoabHbie Bonpochi:

1. CpaBHUTE MOCTOBYIO CXEMY U ABYXIOJIYIEPHOJHYIO CXEMY C HYJIEBOM TOUKOM.

2. UYro takoe Ko3(pGUIHMEHT BHIIPAMIICHUS U KOA(P(UIIMESHT MyIIbCanii?

3. Kakoe pgelicTBue OKa3bIBaeT CIVIAKHUBAIOIIMN KOHJIEHCATOp HA AaMIUIUTYAY IyJbcalui
HanpspKeHus?

JlaGopatopHas padora Ne9
HccaenoBanue padoThbl yCHIUTENS] HU3KOM YacTOTHI

Henab: n3yunth NpuHIKNI paObOThl YCUITUTENS HAPSDKEHNS HU3KOW 4acTOTHI, a TAKKe
JKCIIEPUMEHTAIIBHO ONPEIEIINTh Er0 OCHOBHBIE TAPAMETPBI.

IIpudops! u o6opynoBanue:

1. Ycunurenb HU3KOM YacTOTHI, BHIIIOJIHEHHBIH MO cXeMe ¢ OOIIMM SMHUTTEPOM

2. UcTouHuk nuTaHus oT 06JI0Ka TeHEepaToOpOB HANPSKEHU N

3. KOMIUIEKT MyJIbTUMETPOB B Ka4€CTBE BOJIBTMETPOB

4. Octmmtorpad.

1. OO0mwue cBegeHus
Yeunurens HanpspkeHus HU3KoM vactorsl (YHHY) nmpenHazHaueH Ui yCUIIEHHS 3JIEKTPUYECKHX
curHanoB B uHTepBaie yactoT ot 20 'y go 20 kI,
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TpaH3uCTOpPBI UCTIONB3YIOTCS KaK yIPaBISIONINE JJIEMEHTHl B YCHIMTENbHBIX wemsax. [lo
HA3BaHUIO TOTO DJIEKTPOJAA TPAH3UCTOPA, KOTOPBIM MCIOJIB3YETCS Kak OOIIas TOYKa IS HalpsDKEHHH
BXOJIHOTO U BBIXOJHOTO CHUTHAJIOB, Pa3jMYalOT TPU OCHOBHBIE CXEMBI YCHUIHUTENEH Ha OUIOISPHBIX
TPaH3HCTOpAX:

e ¢ oOmmm samutTepoM (0I)
e ¢ obmum komiekTopom (OK)
e c o0Omieit 6azoii (OB).

B Hambosee pacnipocTpaHEHHBIX CXeMaX YCHJIMTEICH UCIOIBb3YTCss N—P—N TpaH3ucTopbl. OMHAKO
P—N—pP TPaH3UCTOPHI TAKXKE MOKHO HCIOJIb30BaTh, HO TOTJAa HY)KHO U3MEHHUTh IMOJIIPHOCTH paboyero
HaPSKCHUS.

B nmanHO# paboTe MCIOJIb3YeTCS YCHIUTEIh HU3KOW YacTOTHI, BHIOJHEHHBIH 110 CXEME C OOIIUM

SMUTTEPOM.
VYCUJIeHHI0 CHUTHAJIOB COOTBETCTBYET HArpy30uHbI pexuMm paboTel TpaH3uctopa. Ha puc.2
[I0Ka3aHa IPOCTeillas cXxemMa yCUIIUTEIN Ha TpaH3uCcTope Tuna p-n-p.
=K

Puc. 1. Cxema ycunumens na mpanzucmope ¢ 09

B TpaH3ucTOpHOM ycuiuTENe YNpaBiseMON SIBISETCS KOJJIEKTOpPHAs LEMb, a YIPaBISIIOLIEH —
0azoBas. B KOJUIEKTOpHOM Iienmu TpaH3MCTOpa MMeeTcss uctouyHuk nutanus Ex (—Eg), comporusnenue
Harpy3ku TpaHsuctopa Rk u pasnpenutensHblii koHgeHcarop C, . B 0a30Byro Lienb BKJIIOUEHBI JBa
HCTOYHUKA: UCTOYHUK NEPEMEHHOro HampsbkeHus ¢ aMiinTynol Upp = Uz U MCTOYHHMK NOCTOSIHHOTO
HampsbKeHus cmetleHus: Ey, mocienHuil B TPaH3UCTOPHOM YCUIIMTENE HEOOXOAMM MAJisi TOTO, YTOOBI
o0ecnieunTh HEOOXOIMMBIM HayaJbHBI TOK MOKOS Ixp B Lenmu Kosiekropa. s 3TOro moyiipHOCTH
HanpsDKeHUs CMELIEHMs YCTaHaBJIMBAIOT TakK, 4TOObl OHO OTmHMpano TpaHizuctop. Ilpu oTcyrcTBUM
OTPHULIATENILHOTO HAMPSKEHMsI cMeleHHs TOK 0a3bl Iy = 0, B KOJJIEKTOPHOM 1IeTH TpaH3UCTOpa MPOTEKAET
HACTOJIbKO HE3HAUUTENbHBIN TOK, YTO MPAKTHYECKH TPAH3UCTOP MOXHO CUMTATh 3amepToiM. Eciu Obl B
0a30BOM LI€MM OTCYTCTBOBAJ HCTOYHUK OTPHULATEIBHOTO HAMNpSKEHUs, TO B IOJOXKHUTEIbHbIE
MOJTYNIEPUO/Ibl BXOJHOI'O HANpPSsDKEHHUs TPAH3UCTOP 3aMupajics U BO3HUKAIM Obl OOJbIIME HEIUHEHHbIE
uckaxenus. Hanpsoxenne Ugy n3MeHs€TCsl NPONOPLIUOHAIBHO BXOJHOMY cUTHAIY Ugy M B KOJIJIEKTOPHOU
LEenu MPOUCXOOUT nponopuuoHanpHoe u3MeHeHue Toka Ix. Tok Ik cosmaer Ha pesucrope Ry
nynbcUpyoee HanpsbkeHue. Paspenntensubiii koHaeHcatop C, NMPOIMYCKaeT Ha BBIXOJHBIE 3a3KUMBI
TOJIBKO TIEPEMEHHYIO COCTAaBISIONIYI0 KOJIJIEKTOPHOro HampsbkeHus. IlogOupas cOOTBETCTBYIOLIME
3HaueHus Ex, Rx v Tun TpaHsucTopa, MOKHO MOJYYUTh HAa BBIXOJHBIX 3a)KMMax IEPEMEHHOE BBIXOJIHOE
HampsokeHne Ugyx = Uk, Bo MHOro pa3 mpesbimatoriee aMmmuutyqy Upms. (Ry — compoTuBieHne
OTpeduTENs).

OMUTTEpHBIN Mepexo TPaH3UCTOpa MpU paboTe YCHIIMTENs BCETAa OTKPBHIT M BO BXOAHOHM LENH
npoTekaer Tok Ip ; cieaoBarenbHO, HCTOYHUK BXOJHOIO HAIPSHKEHUS BCETJa PacxolyeT MOIIHOCTh. [Tpu
OJTHOBPEMEHHOM BO3JCHCTBUM Ha y4acTokK Oaza-smurTep ABYX HampspkeHud Eoy 1 Uyp B Lenmu 0a3bl
MPOTEKAeT MyIbCUPYIOMMKA TOK. [lOCTOSHHYIO COCTaBISIOLIYIO0 CO3Ja€T HUCTOYHUK CMEILIEHUs, a
MIEPEMEHHYI0 — MCTOYHHMK BXOJHOTO HAIIPSKEHUS.

2. Tlopsinok BBHINOJHEHUS PadOTHI
e  CHATH AMIUTUTYTHYIO XapPaKTEPUCTUKY YCHIIHTENS TIPU TOCTOSTHHON YacToTe curHayia = 1 kI'.
Tabnuya 1

| Us B | 0 | 0,1 | 0,2 | 0,3 | 033 | 035
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(U, B_ | | | | |

e [loctpouts aMmUTyAHYIO XapakTePUCTUKY Ugpix (Usy).

e  CHATH aMIUTUTYIHO-YaCTOTHYIO XapaKTEPUCTUKY, IPEACTABIISIFOIIYIO COO0 3aBHCHMOCTD
ko3 dunrenTa ycuaeHus ot 9yactotel pu Uy, = const (Ug, =0,35 B).

Tabauya 2

f, kI'p 0,1 0,3 0,6 0,9 1,2 1,5 1,8 2,1 2,4

UBLIX bJ B

kU: UBle/UBX

e  BrruuciuTh KO3QPUIMEHT YCUICHUS U TIOCTPOUTh aMILIMTYJHO-4aCTOTHYIO Xapakrepuctuky Ky(f).
BriBoxa:

KoHTpoJibHbIE BOIPOCHI:

1. B yem 10CTOMHCTBA U HEJOCTATKU TPAH3UCTOPHOI'O YCUIIUTENS IO CPABHEHUIO C JIAMIIOBBIM?
2. TloyueMy B yCHIIUTENSX Yallle BCEIO MCIOJIb3YETCS CXeMa C OOLIUM SIMUTTEPOM?

3. HazoBuTe mpu4nHbI MOMEX MpU padOTe YCHIUTEIEH.

47



JlaGopaTopnas paGora NelO
OmnpenesieHne THIIA MUKPOCXeM 110 MAPKHPOBKe

Heab: HAyIUTHCS ONPEAETATH THIT MUKPOCXEMBI TT0 MApPKUPOBKE
IIpu6Gopsl u o6opynoBanune: Habop UMC

1. OO0mme cBenenus
Cucrema o6o3navyenuit UMC

Jnst pa3paOOTKM M CO3JaHMS CIOXKHOW 3JIEKTpOHHOW ammaparypel Ha 06aze MMC, tpeOyercs
omnpeneneHHblil Habop MMC pa3ianyHOro Ha3zHaueHMs, COBMECTHUMBIX MEXIy COOOH MO 3JIEKTPOHHBIM
napaMmerpaMm. OJEKTPOHHAs IPOMBIIIIEHHOCTh BBIMYCKAET CEPUM HMHTETPAIBHBIX MHUKDPOCXEM, T.€.
COBOKYNHOCTb MHKPOCXEM, BBINOJHSIOMUX pPa3IuyHble (YHKIMHM, HO MMEIOIIUX OJMHAKOBOE
KOHCTPYKTUBHO-TEXHOJIOTUYECKOE HCIIOJIHEHUE M IPEJHA3HAYEHHBIX NI COBMECTHOIO IPUMEHEHUsS B
PaZMOdIIEKTPOHHOM anmnaparype. B coctas cepun MOTyT BXOJIUTD JECSITKU PA3JIMYHBIX TUIIOB MUKPOCXEM
B 3aBUCHUMOCTH OT 00JIaCTU IPUMEHEHUS U Ha3HAUYEHUS.

[To mpunsroit cucreme (I'OCT 17467-88) ob6o3nauenne MC AOMKHO COCTOSTH M3 YETHIPEX
3JIEMEHTOB.

Ilepgvuii 3nemenm (OykBa «K») mokasplBaeT, 4YTO MHUKpPOCXEMa IpeIHA3HAa4YeHa [yl YCTPOMCTB
LIMPOKOT0 IpUMEHEHUsl. MUKpOCXeMBbI, peAHa3Haue€HHbIE Il 3KcnopTa (1ar BeiBo1oB 1,27 u 2,54 mm),
nepen 6ykBoit «K» umeror OykBy «I».

Ecnu nocne OykBbl «K» mepen HomepoMm cepuM ykasbiBaeTcs emie OykBa «P» mnmu «M», TO 310
O3HAYaeT, 4To JJaHHAsl CepUs BCs BBIITyCKaeTcs B Iu1acTMaccoBoM (OykBa «P») uimm kepamuueckom (OykBa
«M») xopmycax.

Bmopoii 3nemenm - nudpa, COOTBETCTBYIOIAs KOHCTPYKTUBHO-TEXHOJIOTHUECKOM rpymre: 1, 5, 7 -
nostynpoBoiHuKoBble VIC (0603HaueHne 7 MpUCBOEHO OECKOPIYCHBIM MOIynpoBoAHUKOBEIM VC); 2, 4,
6, 8 - rubpunusie C; 3 - UC npouue (mieHOYHbIE, BAKYYMHbBIE U KEpAaMUYECKUE U T.11.).

Tpemuii snemenm - 2 - 4 uudpsl, 0003HAYAIOUINE MOPSIAKOBBIA HOMEp pa3pabdOTKU CEepHH
MHUKPOCXEM.

Yemeepmeutii 3n1emenm - 18e OyKBbI, 0003HaYaromMue GyHKINOHATHHOE HA3HAYCHNE MUKPOCXEMBI.

ITamuuii 2n1emenm - NOPSIIKOBBIA HOMEP Pa3pabOTKU MUKPOCXEM 10 (YHKLIMOHATIBHOMY IMPU3HAKY
B JaHHOM cepruu. OH MOXKET COCTOATH KaK U3 OJHON IU(PHI, TaK U U3 HECKOIBKUX IHPP.

B coorBerctBun ¢ I'OCT Mukpocxembl 1o (YHKIHOHAJIBHOMY Ha3HaueHHIO 0003Ha4aroTcs
CJIEIYIOIIUM 00pa3oM:

1. Tenmepatoper - I: rapmonmdeckux curHagoB - ['C; mNpsAMOYronbHBIX CHTHAJIOB
(mynbTuBHOpaTOopsl) - I'T; nuHeltHOM3MeHsToIMXcsl curHanos - ['JI; curHanos cnenuanbHON QOpMBI -
I'®D; myma - I'M; npoune - I'TIL

2. Jerextopsl - JI: ammutyaneie - JIA; umnynscHeie - U wactorasie - JIC; dazoswie - [D;
npouue - 11

3. Kommyrarops! u kitoun - K: Toka - KT; nHanpsoxenust - KH; npouue - KII.

4. Jlormueckue smemeHThl: 3nmeMeHT WU-HE - JIA; snement WJIM-HE - JIE; snement U - JIU;
anement WUJIN - JIJT; snement HE - JIH; snement U-WUJIN - JIC; snement U-HE / NJIW-HE - JIb; snemenTt
N-UJIN-HE - JIP; sanement U-NJIN-HE/M-HE - JIK; snement WJIN-HE/WUJIN - JIM; pacuupurenu - JI/I;
npoune JIIT.

5. Mopaynstopsl - M: ammiutyassie - MA; yactotHsle - MC; ¢a3zoble - M®; umnynscHsie - MU;
npoune - MIL.

6. IlpeobpazoBatenu - I1: wactotel - [1C; da3sr - [1d; anurensroctu - I1/]; nanpsoxenus - [TH;
MotHocTH - [IM; ypoBHs (cornmacoBarenu) - [1Y; xox-ananor - I1A; ananor-xox - I1B; xoaxon - TIP;
npouue - II1.

7. BropuuHble ucTOYHMKM mnuTaHus - E: Beimmpsamutenu - EB; npeobpazoBatenu - EM;
crabunuzaropsl Hanpspkenus -EH; crabunuzatops! Toka - ET; npoune - EIL.

8. CxeMsl 3as1epKku - b: maccuBHbie -bM; akTtuBHbIE - BP; npouue - BI1.

9. Cxemsl cenekiuu U cpaBHeHus - C: ammautyanbsie (ypoBHs curHana) - CA; BpemenHsle - CB;
yactoTHble - CC; (azosble - CB; npoune -CII.

10. Tpurrepst - T: JK-tuna - TB; RS-tuna (c paznensueiM 3amyckom) -TP; D-tuna - TM; T-tuna -
TT; nuaamuyeckue - T/I; [lImutra - TJI; komOunupoBanusie - TK; mpouwne - TII.
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11. Yeunurenu - ¥V: BbICOKOH 4yacToThl - ¥YB; npomexyroyHoil yactoTsl - YP; HU3KOHM 4acTOTHI -
VH; umnynbcHbIX curHasiioB - YW; moBroputenu - YE; cuuThiBaHus W BocmpousBeneHus - YJI;
MHAMKAIUKU - YM; mocTosHHOTO ToKa - Y T; onepanuonnsie U nuddepenumansabie - Y 1; npoune - VII.

12. @unptpel - @: BepxHux yactoT - ®B; HmwxkHUX yactot - ®H; nmonocossie OE; pexxkekTopHBIE -
@®P; mpoune - OII.

13 ®dopmwupoBarenu - A: HUMIYIbCOB MNPSIMOYToabHON ¢opMmbl - Al; agpecHBIX TOKOB
(popmupoBaTenu HanmpsHKEHUH U TOKOB) - AA; UMITYIbCOB cHenuanbHON (opMmbl - AD; pa3psIHbIX
TOKOB ((hopMupoBaTesId HaNPsHKEHUH U TOKOB) - AP; mpoune - Al

14. DOnemeHTHl 3aMOMUHAIONIMX YCTPOMCTB - wMaTpuilbl Hakonutenu: O3Y (omepaTUBHbIE
3anoMuHaronme ycrporcrsa) - PM; 13V (mocrosHHbIE 3amoMuHaroniue ycrpoictsa) - PB; O3V co
cxemamu ymnpasieHus - PVY; II3Y (macounwle) co cxemamu ynpasieHus - PE; II3V co cxemamu
YIpPaBICHUS M C OJHOKPATHBIM mporpammupoBanueM - PT; TI3Y co cxemamu ympaBieHus U ¢
MHOT'OKpaTHbIM IporpammupoBanueM - PP; A3V co cxemamu ynpasnenus - PA; npouue - PIL

15. DnemeHTHl apudMETHYECKUX U JUCKPETHBIX yCTPOMCTB: peructpel - UP; cymmaropsr - UM;
noimycymmaropsl - UJI; cuerunku - UE; mudparopsr - UB; nemmdpatopst - M/[; koMOMHUpOBaHHBIE -
UK; npoune - UII.

16. MmuoroyHKIIMOHAIbHBIE MHKpOCXeMbl - X: aHanoroBele - XA; uudposie - XJI;
koMmOuHupoBaHHbIe - XK; mpoune XII.

17. Muxkpoc6opku, Habops! 3nemenToB - H: quonos - HJ/I; Tpansucropos - HT; pesucropos - HP;
koHneHcaropoB - HE; komOuaupoBannsie - HK; mpouue - HII.

2. Tlopsinok BBHINOJHEHHUS PadOTHI

e BHUMAaTENbHO U3yYUTE MUKPOCXEMY.
e 3anonuute Tabnuiy 1.
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Tabauya 1

VYcnoBHOe ITepBbIii KonctpyktusHo- | IlopsiakoBel | DyHKIIMOHATBHO [TopsiakoBbIit
0003HaYeHH HIIEMEHT TEXHOJIOTHYECKa it Homep € Ha3HAYCHUE HOMEp
e UMC 0003HaUYCHUS s TpyIma pazpaboTKu MHKPOCXEMBI pa3paboTku
NMC (pacumdpoBka) cepuun (pacuudpoBka) MHUKPOCXEM I10
(pacmudpoBka MHKPOCXEM (G YHKIIMOHATLHOM
) y IpU3HAKYy B
JTAHHOU cepuu
BriBoxa:

KoHTpoJibHbIE BOIPOCHI:
1. Jlaiite onpeneneHue UHTErPaIbHON MUKPOCXEMBI, A1eMeHTa U komrnoHeHTa UMC.
2. Tlo kakuMm npusHakaM kinaccudumupyror UMC?
3. Kakue UMC Ha3bIBarOT IIIEHOYHBIMH, ITOJIYIIPOBOAHUKOBBIMU M THOPHIHBIMU?
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HNHCTpYKIHMOHHBIE KAPTHI
AJIs1 IPOBEACHUs MPAKTHYECKUX 3aHATHI

IIpakTuyeckoe 3ansiTue Ne 1
Pacuyer pa3BeTBJIEHHBIX 1leMeili MOCTOSTHHOTO TOKA

]_[e.m,: HAYYHUTHCA OIIPCACIIATDH MMapaMCTPhl PA3BCTBJIICHHBIX ueneﬁ IIOCTOAHHOI'O TOKA.

3ananue
1) Ucnons3yss manHble B Tabm. 1, cormacHo Bamemy R, R; ‘
BapHaHTY, ONPEAEIUTE IKBUBAJIEHTHOE COIPOTUBIIEHUE LIETIH, TOK R, = 1= ’—|—‘
B LIEMU, HAMIPSKEHUSI U TOKM Ha BcexX pe3uctopax (puc.l). £ 2 3
o R
Iy
Puc.1
Tabauya 1
Bapuant 1 2 3 4 5 6 7 8 9 10
UB 120 125 150 160 180 200 225 240 270 200
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) Ucnionb3ys jmadHbie B Tabn. 2, cormacHo Bamemy R, R,
BapUaHTy, OIIPEACINUTE DIKBUBAICHTHOE COIPOTUBIICHUE L[ENU, TOK ]
B L[EMU, HATIPSKEHUSI U TOKH Ha BCEX pe3ucTopax (puc.2). “ '
»
[ ]

—

L= Ly
Puc.2
Tabruya 2

Bapuant 1 2 3 4 5 6 7 8 9 10
UB 90 130 156 180 210 234 240 260 350 260
R1,0m 36 100 30 24 300 24 60 400 40 20
R, ,Om 18 25 45 12 60 36 40 100 120 30
R3, Om 45 10 300 30 60 240 48 40 100 200
R4, OM 30 15 75 20 30 60 24 60 150 50

3) Ucnone3ys panHble B Tabn. 3, corimacHo Bamemy
BapHaHTYy, OTNPEACINTE YKBUBAICHTHOE CONPOTUBIICHUE LIENH, TOK
B 11enu (puc.3).
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4) Hcnone3ys naHHble B Tabn. 3, coryacHo Bamemy
BAapPHUAHTY, ONPEACIUTE DKBUBAJIIEHTHOE CONPOTUBIICHUE LIEIH, TOK
B 1ienu (puc.4).

5) Wcnone3ys panHble B Tabn. 3, corimacHo Bamemy
BapUaHTy, ONPEACIUTE SKBUBAICHTHOE CONMPOTUBIICHUE LIETH, TOK
B 1ienu (puc.5).

6) Hcnonp3ys nmanneie B Tabim. 3, cornacHo Bamewmy
BapHaHTY, ONPEJCIINTE 3KBUBAJICHTHOE CONPOTUBIEHUE LIENH, TOK
B 11e1H (puc.6).

7) Mcnons3sys maHHble B Tabi. 3, cormacHo Bamemy Bapuanty,
OTIPEICIIUTE SKBUBAJICHTHOEC COMPOTUBJICHUE IICNIH, TOK B IICTIH

(puc.7).

Tabnuya 3
Bapuant 1 2 3 4 5 6 7 8 9 10
UB 100 200 100 50 100 50 100 50 100 100
R123456, OM 16 20 14 5 18 7 15 9 10 12

BriBOa:
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IIpakTnueckoe 3ansaTHe Ne 2
Pacuer onHoda3HO# 1enU MepeMEeHHOr0 TOKa

Heab: HaydyuThCS MPOBOAMTH pPacyeT HEPa3BETBICHHON W pa3BETBIECHHOM IeMH OJHO(A3HOTO
MEPEMEHHOT0 TOKa.

3aganue

1. Pacuert ogHo(a3HOIi Hepa3BeTBJIEHHOM LENH MePEeMEHHOr0 TOKA

HepasBeTBieHHas Lelb NEPEMEHHOIO TOKA COJECPYKUT AKTHUBHBIE M PEAKTUBHBIE CONPOTUBIICHMS,
BEJIMYMHBI KOTOPBIX 3aaHbl B Tabnuie 1. Kpome Toro, n3BectHa oaHa u3 10moaHUTENbHBIX BenuuuH (U,
I, P, Q, S). Ucnonb3yss manubie Tabn. 1, cormacHo Bamiemy Bapuanty, omnpezaenute: 1) moiHOe
compoTuBJieHHe 1ienu Z; 2) Hanpspbkenue U, IpriioKeHHoe K 1ienu; 3) cuily Toka B 1enu |; 4) akTuBHYyIO
P, peaktuBHyto Q, W HOJHYIO S MOIIHOCTH, MOTpPEOIsieMble LEMbI0; 5) KOA((OUIMEHT MOUTHOCTH; 6)
HanpsDKeHUE Ha Ka)KJOM CONPOTHBIICHUHU (€ciii OHM He 3ajiaHbl B Tabnwuie). Haueptute B macmitabe
BEKTOPHYIO JarpamMmy HaIlpsHKCHHH.

Tabnuya 1
Howmep Homep R1, Ry, X, X2, X1, Xea, JlononuurensHas
BapHaHTa CXEMBbI Om Om Om Om OMm OMm 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 - Q1= 135Bap
05 3 8 - 6 - 8 4 Uc,=40B
06 3 80 - 100 - 25 15 |[I1=1A
07 4 6 2 10 - 1 3 P =200Bt
08 4 40 20 20 - 80 20 | Qc1=-320Bap
09 5 32 - 20 20 6 10 [ 1=4A
10 5 32 - 25 15 8 8 U1=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 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 =64BT
20 10 8 - 12 - 4 2 U =80B

R, L R G R L, C, L,

._|:|_mm [ I ._Dm
L | I
u l u
. »
Cxema 1 Cxema 2
C, L, K, C, R L Cy R Ca
u U

»
L
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Cxema 3 Cxema 4

c, R Ly C; L C L Ry L R
U U
. .
Cxema 5 Cxema 6
K Ly Cy R, L R, C
" PRV ARV ._:lm I
L | I
U U
- »
Cxema 7 Cxema 8
Ci K, Ca Cy L R, G
I
L | I
A
U U
- .
Cxema 9 Cxema 10
2. Pacuer ongnoga3Hoii pa3BeTBJIEHHOH LeNH MEPEMEHHOI0 TOKA

Pa3BeTBIICHHAS IIETh MEPEMEHHOTO TOKA COACPKUT AKTUBHBIC M PEAKTHBHBIC COIPOTHUBIICHHSI,
BEJIMYMHBI KOTOPBIX 3a/laHbl B Tabnuie 2. Hanpspkenue ucrounuka U = 50 B. Ucnonb3ys nanxeie Tadm.
2, cornmacHo Bamemy Bapumanty, ompeaenute: 1) Toku B obeux BeTBsiXx |y u |y, X aKkTUBHBIE U
pPEaKTUBHBIE COCTABISAIONINE; 2) TOK B HEpa3BEeTBIEHHOM yacTH 1ernu |; 3) aktuBHYyto P, peaktuBHyto Q, u
MOJIHYI0 S MOIIHOCTH, NOTpeldissgeMble 1enblo; 5) koapduuueHT MouHocTd. HaueptuTe B Maciitabe
BEKTOPHYIO JarpaMmy TOKOB.
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Tabauya 2

HOMep HOMep R1, Om Rzy OMm X|_1, Om X|_2, OMm Xc1, OMm Xcz, OMm
BapHaHTa CXEMBI
01 1 5 3 - 4 - -
02 2 10 8 - - - 6
03 3 4 - - - - 5
04 4 4 6 3 8 - -
05 5 16 - 12 - - 10
06 6 24 16 - 12 32 -
07 7 5 4 - 6 - -
08 8 15 12 - 20 - 4
09 9 8 18 - - 6 12
10 10 4 8 - 12 8 6
11 1 10 6 - 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
*» » | -
R, R,
T L0)
U R, R,
L, Ci—
[
- * Cxenm 2
Cxema 1l
» - * I
R, R,
T u
n
C—— L, L,
L
*» a5
Cxema 4




Ll Cl L:
[ »
Cxema 5 Cxema 6
B,
u u L,
|::| 28 R,

L, R

E L Cz
) : ]

Cxema 8
Crenm 7

* L
] ? R, R, ] [T] R R,
C C; - ¢, L,
) | c

Cxema 0 - - T

Cxema 10

BriBOa:

Konrtpomupyemsie komnerenuu: OK 01, OK 02

Kputepun onenkn 1a00paTopHbIX padoT U NPAKTHYECKHUX 3AHATHH:

Pesynbrarom pab®oThl MO Kaka0i s1abopaTopHOM paboTe (IMPaKTUYECKOMY 3aHSTHUIO) SIBISIETCS
opopmienue otuera u ero 3amuTa. OLEHKY 3a Ja0opaTOpHyr0 pPaboTy (MpaKTHYECKOE 3aHSATHE)
IIpernojaBaTelib BHICTABIISAET MOCTE 3alUThI OTYETA.

JIaGopatopHble paboThl (IPaKTUYECKHUE 3aHATH) OLIEHUBAIOTCS MO MATHOAIIIBHON IIKaJjIe:

«5» 0a/1J10B BbICTABJIsIETCS 00y4AK0IEMYCSl, €CJIH:

— paboTa BBINOJIHEHA IOJHOCTBIO M MPaBHJIbHO; pPaboTa BBINOJIHEHA MO IUIAHY C YYETOM
TpeOoBaHuil Oe3omacHOCTH; paboTa BHIIOJHEHA CaMOCTOSTENbHO; paboTa cAaHa ¢ COOJIOEHHEM BCEX
CPOKOB; cOOJIO/IEHBI BCE MpaBmiia 0hOPMIICHHUS OTUETA; C/IEIaHbl TPABUIIbHBIE BHIBOJIBI;

— BO BpeMs 3alllUThl OOy4YaloIIMKCS MPAaBHJIBHO IMOHMMAET CYUIHOCTh BOMpOCa, JaeT TOYHOE
OIpe/ieIeHUe W MCTOJIKOBAaHME OCHOBHBIX TIOHSTHH, CTPOUT OTBET IO COOCTBEHHOMY ILIaHy,
COIMPOBOXAACT OTBET MPUMEPAMH, YMECT NPUMCHUTL 3HAHHUSA B HOBOH CUTyallu, MOXKCT YCTAaHOBHUTH
CBS3b MEXJy HM3y4aeMbIM M pDaHEE M3YyYEHHBIM MAaTE€pHAIOM M3 Kypca, a TaKXe C MaTepHUajIoM,
YCBOCHHBIM IIPpHU U3YYCHHUU APYTUX JUCHUIIINH,

«4» 0ans1a BBICTaBJIsIETCH 00y4Ya0IeMycsl, eCJIn:
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— paboTa BBINOJIHEHA MPABUIBHO C Y4eTOM 2-3 HECYIIECTBEHHBIX OIIMOOK HCIPABICHHBIX
CaMOCTOATENILHO 10 TPEOOBAHUIO MpeToaBaTes; padoTa ciaHa B Cpok (MO0 C OMO3/1aHHeM Ha JIBa-TPU
3aHATHS), €CTh HEKOTOPBIE HEIOUETHl B 0()OPMIICHUH OTYETA;

— BO BpeMs 3alllUThl OOYy4YalOIIMKCA MPAaBHJILHO IMOHMMAET CYIIHOCTh BOMpOCa, AaeT TOYHOE
OIpeJIeIeHUe M HMCTOJIKOBAaHME OCHOBHBIX MOHSTHUH, HO OTBET JaH O€3 MCHOJIb30BaHHUS COOCTBEHHOTO
IJIaHa, HOBBIX MPUMEPOB, 0€3 MPUMEHEHUS 3HAHWW B HOBOW CUTyaluu, 0e3 MCIOJIb30BAHMS CBSI3EH C
paHee U3yYeHHBIM MaTEpUaIOM U MaTepHaiOM, YCBOCHHBIM MPH W3YYEHUH JPYTUX JUCHUTUINH;

«3» 0aJ1a BBICTABJISIETCS] 00y4al0IIEeMYCsl, €CJIU:

— paboTa BBINOJHEHA MPABUIBHO HE MEHEE YeM Ha IIOJOBHHY WJIM JOIYIIEHA CYIECTBEHHAs
omunOKa, HO OOydJaromuiics BiajgeeT 00sS3aTelbHbIMU 3HAHUSIMH U YMEHHUSIMHU IO HPOBEpSIeMON TeMeE;
00yJaroImuiicsi MHOTOKpaTHO oOpaiaercsi 3a MOMOIIBI0 IpenogaBaTens; padoTa cjaHa ¢ OMO3JAaHUEM
Oosnee Tpex 3aHATHI; B OQOPMICHMHM OTYETa €CTh OTKJIOHEHHUS U HECOOTBETCTBUS MPEIbABISEMBIM
TpeOOBaHUSM;

— BO BpeMsl 3aluThl OOYYaIOIIUICS MPaBUIBHO MOHMMAET CYIIHOCTh BOIPOCa, HO B OTBETE
UMEIOTCS OT/ICNIbHBIE TPOOEbI B YCBOGHUH BOIIPOCOB KYypCa;

«2» 0aJl1a BBICTABJISIETCSI 00y4alOIIEeMYCsl, €CJIU:

— BBIIOJHEHO MEHbBINIE TIOJIOBUHBI TPEAJIOKECHHBIX 3aJaHuil, gomymieHsl aBe (u  Ooiee)
CYLIECTBEHHbIC OMIMOKHU B X0J]ie¢ pabOThl, MOKa3aBIINe, YTO OOy4alOUIUiics HE BiaZeeT 00sS3aTelbHbIMU
3HAHUSMH W YMCHUSMH TI0 JAHHOW TEeMe B TOJHOM OOBeMe, OOydJalolUUCS BBITOJHSAET paboTy C
MOMOIIBIO TIperojiaBaress; paboTa claHa C HapyIIeHHMEM BCEX CPOKOB; MMEETCS MHOIO HapyUICHHM
paBui 0(OpPMIICHUS.

B nanHoM ciywae oOydwaromwmiics He JOMycKaeTcs K 3amure ordyerta. Pabora momkHa ObITh
HCIIPABJIEHA C YYETOM HEIOCTATKOB.

— MpU 3alUTe 0TYeTa 00yJaIOUINiiCs HE MOXKET OTBETUTh HU Ha OJWH U3 MOCTABICHHBIX BOIIPOCOB.

B nanHom cinywae oOyuaromuiicss OyneT NOMYIIEH K MOBTOPHOM 3alllUTe OT4YeTa TOJBKO IOCIIE
JUKBHUJIALUU TPOOETIOB B 3HAHUH Y4eOHOTO MaTepHaa o TeMe 1abopaTopHOil paboThlI.
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PYBEXHBIA KOHTPOJIb

KonTtpoabsnas padora Nel
no teme 1.5. Tpexda3zubie nenu

MeToanuyeckne peKOMeHIAIUN K KOHTPOJIbLHOI padoTte

KonTponpHast paboTa TMOKa3bIBa€T YPOBEHb TEOPETHYECKOH ¥ MPAKTUYECKOW TOJTOTOBKH
oOyyaroluxcsi, OTpakaeT HalU4Me HAaBBIKOB M YMEHHM CaMOCTOSITENIbHO HCIOJB30BaTh H3YyUEHHBIH

Marepuall.

KonTponbHas pabota coctaiena B 10 Bapuanrtax, coaepkut 2 3aaauyd. Ha KOHTpoapHYIO0 paboTy

orBoautcst 90 MUHYT.
B pe3ynbrare n3yueHus BHIHECEHHBIX Ha KOHTPOJIBHYIO pabOTy TeM 00YJaIOIIMICS TOIKEH:
3HATh

- CYHIHOCTBb (I)I/ISI/ILICCKI/IX IIPOLECCOB, IMPOUCXOAAIIHUX B OJICKTPUUYCCKHUX MEIIAX Tpqu)aSHOFO

IIEPEMEHHOT0 TOKA;
- MOPAJOK pacyeTa MapaMmeTpoB dJIEKTPUUECKUX LieTel Tpex(a3HOro NepeMeHHOTO TOKa;
yMeTh
- IPOU3BOJIUTH PACUET NMAPaAMETPOB PINEKTPHUUECKUX Iernel Tpex(ha3Horo nepeMeHHOro TOKa;
- CTPOUTH BEKTOPHBIC IUArPAMMBI.

OTtBeTnI
Bapua 3ananue

HT 1 2

1 UCIJ:UJI/\/35 IHaMH:PHaMH/ U(b Uli):Un; PHaMn:IHaMn U(b,
IA: InaMn Na; IB: InaMn r]B;IC: InaMn Nc IAB: InaMn NaB; IBC: InaMn r]BC;ICA: InaMn Nca
Pa=Uala; Pp=Ug Ip; Pc=Uc Ic; Pas=Unglag; Ppc=Usc Inc; Pca=Uca lca;
P=PA+Pgt+Pc P=Pg+PpctPca
Up=220B; l1avn=0,18A; Uy=127 B; Pavu=60 Br;
1a=1g=7,92A; |C:15,84A; PA:PB:1742BT; Iag=9 A; IBC:35 A; ICA:17 A; PAB:1143BT;
P=3485Bt; P=6969BT Ppc=4445 Br; Pca=2159BT; P=7747 Br

2 U(b:Un/\/:;: IﬂaMH:PHaMH/ Uq) U(b:Un; PnaanlnaMn U(by
IA: InaMn Na; IB: InaMn nB;IC: InaMn Nc IAB: InaMn NaB; IBC: InaMH nBC;ICA: InaMn Nca
Pa=Uala; Pp=Ug l; Pc=Uc Ic; Pag=Unglag; Ppc=Usc Isc; Pca=Uca lca;
P=PA+PptPc P=PAgtPpctPca
Uyp=127B; lrawn=0,79A; U4=220 B; Pavn=200 Br;
1a=1g=33,18A; Ic=11,06A; 1a8=30 A; Igc=60 A; Ica=30 A; Pog=6600BrT;
PA=Pp=4214Bt; Pc=1405BT; P=9833BT Pc=13200BT; PcA=6600BT; P=26400 BT

3 U(iJ:Un/\B; IIIaMl'[:PJ'[aMH/ U(b U(b:Un; PnaanlnaMH Uq),
IA: InaMn Na; IB: InaMn r]B;IC: InaMn Nc IAB: InaMn NaB; IBC: IJlaMl'I r]BC;ICA: InaMn Nca
Pa=Uala; P=Ugls; Pc=Uc Ic; Pag=Unglas; Ppc=Usc Izc; Pca=Uca lca;
P=Pp+Pg+Pc P=Pagt+PgpctPca
Up=220B; lian=2,27A; Up=127 B; Pyawn=75 BT;
1a=24,97A; 1g=49,94A; Ic=74,91A; Ias=33 A; Igc=13 A; Ica=33 A; PAg=4191BrT;
PA=5493Bt; Pg=10987BT; Pc=16479BrT; Pc=1651 BTt; Pca=4191BT1; P=10033 Bt
P=32959Bt

4 U®:UH/\/3; InaMHZPnamn/ Ucp U(b:Un; PnaanlnaNm Ucby
|A= InaMn Na; IB= InaMn nB;IC: InaMn Nc IAB= InaMn NaB; IBC= InaMn nBC;ICA: InaMn Nca
Pa=Uala; Pp=Up ls; Pc=Uc Ic; Pag=Unglas; Ppc=Usc Izc; Pca=Uca lca;
P=PA+Pp+Pc P=Pagt+PgctPca
Up=127B; l1aun=0,47A; Up=220 B; Pavn=100 Br;
|A:7,99A;|B=|C=23,97A IAB=35 A; Igc=15 A; lca=15 A, PAB=77OOBT;
P,=1015Bt; Pg= Pc=3044B1; P=7103Bt | P3c=3300 BT; PcA=3300BT; P=14300 BT

5 UQJ:UH/\/:S; IHaMH:PJ'IaMH/ U(b U(b:UJl; PHaMl'I:IJlaMH Ucby

IA: Inamn Na; IB: Inarvm nB;IC: InaMn Nc

IAB: InaMn NaB; IBC: IJ'laMl'[ nBC;ICA: InaMn Nca
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Pa=Uala; Pp=Uglp; Pc=Uclc;
P:PA+PB+PC

Up=220B; l1avn=0,91A;

1o=60A; Ig=20A; Ic=40A; P,=13200BrT;
Pg=4400BTt; P=8800BT; P=26400BT

Pag=Unglag; Pec=Usgc Izc; Pca=Uca lca;
P=PAg+PpctPca

Uy=127 B; Prayn=15 Br;

1A8=20 A; Igc=10 A; IcA=30 A; PAB:254OBT;
PBC=1270 BT; PCA=3810BT; P=7620 Bt

6 U(l):Uﬂ/\/?’a InaMn=PnaMn/ U(b U(b:UJla Pnamnzlnamn U(by
IA: InaMn Na; IB: InaMnnB;IC: IJ'IaMl'I Nc IAB: IJ'IﬁMl'I NaB; IBC: InaMn I’]BC;ICA: InaMn Nca
Pa=Uala; Pp=Uglp; Pc=Uc Ic; Pag=Uaglag; Prc=Usc Isc; Pca=Uca lca;
P=Px+Pp+Pc P=PagtPpctPca
Uyp=127B; l1an=0,2A; U4=220 B; Pyavn=75 BT;
Ia=1c=7,2A; 15=28,4A; PA=P=914Br; la=16 A; Igc=4 A; Ica=16 A; P,g=3520BrT;
P=3607BT1; P=5435BT1 P=880 Bt; Pca=3520BT; P=7920 Bt

7 U(b:Un/\/?’a InaMn:PnaMn/ U(b UQ):UH; PHaMn:IHaMn U(by
IA: InaMn NA; IB: InaMnnB;IC: InaMn Nc IAB: InaMn NaB; IBC: IJlaMl'l nBC;ICA: InaMn Nca
Pa=Uala; P=Uglp; Pc=Uc Ic; Pag=Uaglag; Pec=Usc Isc; Pca=Uca lca;
P=PA+PB+PC P=PAB+PBC+PCA
Uyp=220B; l1aun=0,45A; Uy=127 B; Paun=40 BT;
1A=9,9A; 15=29,7A; 1=39,6A,; Ia8=40 A; Igc=34 A; lIca=27 A; P2g=5080Br;
PA=2178Bt; Pg=6534BT1; Pc=8712BrT; Pc=4318 Bt; Pca=3429BT1; P=12827 Bt
P=17424Bt

8 UCIJ:UJI/\/35 IHaMH:PHaMH/ U(b Uli):Un; PHaMn:IHaMn U(b,
IA: InaMn Na; IB: InaMn r]B;IC: InaMnnC IAB: InaMn NaB; IBC: InaMn r]BC;ICA: InaMn Nca
Pa=Uala; Pp=Uglp; Pc=Uc Ic; Pag=Uaglag; Pc=Usc Isc; Pca=Uca lca;
P:PA+PB+PC P:PAB+PBC+PCA
Uyp=127B; l1aun=0,31A; Uy=220 B; P aun=25 BT;
|A:|C:16,74A; |B:31A, Iag=5 A; IBCZZO A; lca=5 A; PAB:llOOBT;
PAs=Pc=2126BT; Pg=3937BT1; P=8189BT1 Pgc=4400 Bt; PcAa=1100BT; P=6600 BT

9 U(b:Un/\/:;: IﬂaMH:PHaMH/ Uq) U(b:Un; PnaanlnaMn U(by
IA: InaMn Na; IB: InaMn IﬂlB;IC: IJ'[aMH Nc IAB: InaMn NaB; IBC: InaMn I’]BC;ICA: InaMn Nca
Pa=Uala; Pp=Uglp; Pc=Uclc; Pag=Uaglag; Pec=Ugc Isc; Pca=Uca lca;
P=PA+Pgt+Pc P=Pg+PpctPca
Up=220B; l1aun=0,34A; Uy=127 B; Pyavn=100 Br;
IA=17A; |B:|C:4,08A; Iag=11 A; IBC:]-]- A ICA:44 A; PAB:1397BT;
P,=3740Bt; Pg=P-=898Br; P=5536Br Ppc=1397 Br; Pca=5588BT; P=8382 Br

10 U(iJ:Un/\B; IIIaMl'[:PJ'[aMH/ U(b U(b:Un; PnaanlnaMH Uq),

IA: InaMn NA; IB: InaMnnB;IC: IJ'IaMl'I Nc
Pa=Uala; Pp=Uglp; Pc=Uc Ic;
P=PA+Pp+Pc

Ug=127B; Lir=1,18A;

1A=51,92A; 1g=1c=12,98A; PA=6594Br;
P=P=1648BT1; P=9890BT

IAB: InaMn NaB; IBC: IJlaMl'I r]BC;ICA: InaMn Nca
Pag=Uaglag; Pec=Usc Isc; Pca=Uca lca;
P=PAg+PpctPca

Up=220 B; Pyavn=150 Br;

|/_\B:60 A; IBC:30 A; ICA:90 A; PAB:l3ZOOBT;
Ppc=6600 Bt; Pca=19800BT; P=39600 Bt

1. B 4eTbpexmpoBOAHYIO CE€Th Tpex(a3HOro TOKa

Bapmuanr 1

BKJIIOUEHBI MO cxeme '3Be3na" Tpu TpyMIibl

ANEKTPUYECKUX JIaMIl HaKalWBaHHWS OJMHAKOBOM MOIIHOCTH. B xaxmo#, ¢aze /rpymme/ mammsl
COEMHEHBI MapajuIebHO.
3BecTHO:

U (Uas, Usc, Uca)=380B (inHeiiHbIe HATTPSKEHHS);

P v =40BT (MOIIIHOCTH OHOM JIAMITBI);
na=44, ng=44, nc=88(uucio namm B Kax a0 dase /rpymre/).
Onpenenuts:
U (Ua, U, Uc) - hasubie HanpsKeHUS /Ha 9TH HAMPSHKEHUST pACCUNTAHbBI BCE BKIIOUYEHHBIC B CETh
JIAMIIbI HAKAJIMBaHUA/;

I, I, lc- dba3HBIC (OHM K€ TMHEWHBIE) TOKH.
Po (Pa , Pg, Pc) - MomHOCTH, IOTpEOIisieMble Kax 10 (ha3oit /rpymmoit Jamr/.




P - MomHOCTB, MOTPEOISIEMYIO LIETIBIO /BCEMH JIaMITaMu/ .

[TocTpouTh BEKTOPHYIO IUAarpaMMy TOKOB U U3 Hee rpaduiueCKu ONPEACTUTh BETUYNHY TOKA B
HEUTPOJILHOM TipoBoiE I.

2. B tpexmpoBogHy0 ceTh Tpex(}a3zHOTro TOKa, BKJIIOUEHBI MO CXeMe "TpPeyrosbHUK' TpU TPYIIIbI
AJIEKTPUUYECKUX JIaMIl HaKaJUBaHMs OJWHAKOBOM MOIIHOCTH. B kaxmgod ¢ase /rpynme/  jgamiibl
COCIMHEHBI TTapaJIJIETBHO.

M3BecTHBLI:

U (Uag, Usc, Uca)=127 B (uHeliHbIe HAPSHKEHUS ),

liann =0,47 A (TOK OHO# JTaMITbI);

Nap=19, Npc=74, NcA=36 (4rcio JaMIl B Kax a0 (ase /rpyrmie/).

Ornpenenutsb:

P samm — MOIITHOCTE OJTHOM JIAMITHL,

IaB, Isc, lca - ha3HBIe TOKH (TOKH, MOTPEOIIIEMbIE KX IO TPYIITION Jam);

Pas , Psc, Pca - MomHOCTH, OTpebiisieMble Kak 101 (ha3oii /rpynmnoun jJami/;

P - MomHOCTB, MOTPEOIAEMYIO LIETIBIO /BCEMH JaMIIaMu/ .

ITocTpoUTh BEKTOPHYIO MAarpaMMy HaIPsHKEHUN U TOKOB U M3 Hee TpauecKu OnpeeuTh BETUINHY
TOKOB la, I, Ic B IMHENHHBIX TpOBOAX.
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Bapmuanr 2
1. B deTplpexmpoBOAHYIO ceTh Tpex(}a3zHOTO TOKa BKIIOUEHBI MO cXeMme '"3Be3da" TpU TPYMIIbI
AJIEKTPUUYECKUX JIaMIT HaKaJWBaHUS OJUHAKOBOM MOHIHOCTH. B kaxmoil, ¢asze /rpymme/ namiibl
COCIMHEHBI TTapaJIIETBHO.
H3BecTHO:
U (Uag, Usc, Uca)=220B (inHeiiHbIe HAITPSKEHIS);
Payn =100BT (MOLITHOCTH OHO# JIAMITBI);
Na=42, Nng=42, nc=14 (aucio jgami B Kaxaoi hase /rpyrmre/).
Ornpenenursb:
Uo(Ua, Ug, Uc) - dasuble HanpsKeHUs /Ha STH HAPSKEHUS PaCCUNTAHbI BCE BKIIOYEHHBIE B CETh
JIAMIIbI HAKAJIMBaHUA/;
I, I, lc- dha3HbIC (OHU K€ TMHEWHBIC) TOKH.
Po(Pa , Pg, Pc) - MomHOCTH, TOTpeOIsieMble Kax 10 (as3oi /rpyrmmoit sami/.
P - MomHOCTB, TOTPEOIIEMYIO IIENBIO /BCEMU JJaMIIaMu/.
[TocTpouTh BEKTOPHYIO TUarpaMmy TOKOB HH3 Hee Tpa)UueCK ONPEACTUTh BEIMYMHY TOKA B
HEUTpaIbHOM MPoBoAE |y.
2. B TpexmpoBogHYIO ceTh Tpex(a3HOro TOKa, BKIIOYEHBI MO CXeMe "TPeyroibHUK" TPH TPYIIIBI
AJICKTPUYCCKUX JIaMI HaKaJMBAaHHWS OJMHAKOBOW MOIIMHOCTH. B kaxkmon dase /rpymme/  jamibl
COCTMHEHBI TTAPAJUICITHHO.
W3BecTHBHI:
Uy (Uag, Usc, Uca)=220 B (uHeliHbIC HAMIPSHKEHUS);
Lias =0,909 A (TOK 0JHO¥ JTaMIIBI);
Nap=33, Npc=66, NcA=33 (umcio jami B Kaxk 1o (ase /rpymime/).
Onpenenuts:
P ,avn — MOIITHOCTE OJTHOM JIAMITHI,
IaB, Isc, lca - ha3HbIe TOKH (TOKH, MOTpEOIIIEMbIe KaX 101 TPYyIIION Jamm);
Pag , Pc, Pca - MomHOCTH, TOTpeOIIsieMble Kaxk 101 (a3oii /rpymnmoi gamir/;
P - momHOCTE, MOTPEOIsIEMYIO LIENBIO /BCEMU JTaMITAMHU/.
[TocTpouTh BEKTOPHYIO qUArpaMmy HaIlPsHKCHHUN U TOKOB U U3 Hee rpauuecKu ONPeeIUTh BETUIHHY
TOKOB la, I, Ic B IMHEHHBIX POBOAX.

Bapuant 3
1. B 4eThIpexmpoBOAHYIO CEeTh Tpex(}a3HOTO TOKAa BKJIIOYEHBI MO cxeme '3Be3nma" TpH TPYIIIbI
ANEKTPUYECKUX JIaMIT HaKalIWBaHHs OJMHAKOBOM MOIIHOCTH. B kaxmol, ¢daze /rpymme/ namisl
COCTMHEHBI TTAPAJUICITHLHO.
H3BecTHO:
U (Uag, Usc, Uca)=380B (inHeiiHbIe HATPSHKEHHS);
Payn =500BT (MOIIHOCTH OIHOM JIAMITBI);
na=11, ng=22, nc=33 (uucio jami B Kaxoi (hase /rpyrmie/).
Onpenenurs:
Uo(Ua, Ug, Uc) - dasubie HanpspKeHUs /Ha STH HAIPSKSHUST PACCYMTAHBI BCE BKIIFOUCHHBIC B CETh
JIaMITbl HaKaJIMBaHHUA/;
I, I, Ic- dba3HbIC (OHM k€ TMHEWHBIE) TOKH.
Po(Pa , Pg, Pc) - MomHoCTH, TOTpebisieMble KaX a0 (a3oii /rpymmoii sami/.
P - MmomHOCTB, MOTPEOIsIEMYIO LIENBIO /BCEMU JTAMITAMH/ .
[TocTpouTh BEKTOPHYIO JUarpaMmy TOKOB M3 Hee rpadruuecku OmpeeNuTh BETUUNHY TOKa B
HEHUTpaJIbHOM IpoBOE IN.
2. B TpexmpoBOAHYIO CeTh Tpex(a3zHOro TOKAa, BKJIIOYEHBI MO cXeMe "TPEeyroJbHHK" TPHU TPYMIBI
ANEKTPUYCCKUX JIaMI HaKaJIMBAHWS OJMHAKOBOW MOIMHOCTH. B Kaxmo ¢ase /rpymme/  JamIibl
COEIMHEHBI TTAPAJUIETBHO.
W3BecTHEI:
U (Uag, Ugc, Uca)=127 B (uHeliHbIC HANIPSDKEHUS);
Lianm =0,591 A (TOK 01HO¥ JTaMITBI);
NaB=56, Npc=22, Nca=56 (umcio amm B Kaxaou ¢ase /rpymme/).
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Onpenenutsb:

P savm — MOIITHOCTE OJTHOM JIAMITEL,

IaB, Isc, lca - ha3HBIE TOKH (TOKH, MOTpEOIISIEMbIE KX IO0H TPYIION 1am);

Pas , Psc, Pca - MomHOCTH, IOTpebisiemble Kak o (a3oit /rpymmoi Jami/;

P - MomHOCTB, MOTPEOISIEMYIO LIETIBIO /BCEMH JIaMITaMu/ .

ITocTpoUTh BEKTOPHYIO UArpaMMy HaIPsSHKEHUN U TOKOB U M3 Hee TpauecKu ONnpeeuTh BETUINHY
TOKOB la, I, Ic B IMHENHHBIX pOBOAX.

Bapmuanr 4
1. B 4eThIpexmpoBOAHYIO CeTh Tpex(}a3HOTO TOKAa BKJIIOYEHBI IO cxeme '"3Be3ma" TpW TPYIIIbI
AJIEKTPUUYECKUX JIAaMIT HaKaJMBaHHUS OJUHAKOBOM MOHIHOCTH. B kaxmoil, ¢asze /rpymme/ namiibl
COCIMHEHBI TTapaJIJIEIBHO.
H3BecTHO:
U (Uag, Usc, Uca)=220B (nHeiiHbIe HAITPSKEHHS);
P javun =60BT (MOIIHOCTH OIHO# J1aMIIBI);
na=17, ng=51, n¢=51 (uucio jgamm B Kaxmoi dase /rpyrmie/).
Onpenenursb:
Uo(Ua, Ug, Uc) - dasuble HanpsKeHUs /Ha 3TH HAPSKEHUS PaCCUNTaHbI BCE BKIIOYEHHBIE B CETh
JIAMITBI HAKAJIMBaHUA/;
I, I, lc- dha3HbIC (OHM K€ TMHEHWHBIC) TOKH.
Po(Pa , Pg, Pc) - MomHOCTH, TOTpeOIIsieMble Kax 104 (a3oi /rpymmoit gami/.
P - momHOCTE, MOTPEOIsIEMYIO LIENBIO /BCEMU JTAMITAMHU/ .
[TocTpouTh BEKTOPHYIO TUArpaMMy TOKOB HH3 Hee TpaUUueCK ONPEICTUTh BEIMYMHY TOKA B
HEUTpaIbHOM MpoBoae |y.
2. B TpexmpoBOIHYIO CeTh Tpex(a3HOro TOKa, BKIIOYEHBI IO CXeMe "TpeyrojbHHK" TpPHU TPYIIIIBI
ANEKTPUYECKUX JIaMI HaKaJIMBaHHUS OJMHAKOBOW MoOIIHOCTH. B kaxmoil ¢asze /rpymme/  mammbl
COCIIMHEHBI TTAPAJUICITHHO.
W3BecTHBHI:
Uy (Uag, Usc, Uca)=220 B (rHeliHbIC HAMIPSHKEHUS ),
Lian =0,455 A (TOK 0HOM JTaMITbI);
Nag=77, Ngc=33, Nca=33 (umcio jami B Ko (ase /rpyrmie/).
Onpenenuts:
P javn — MOIITHOCTE OJTHOM JIAMITHI,
IaB, Isc, lca - ha3HbIe TOKH (TOKH, MOTpEOIIeMbIe KX 10H TPYIION Jamm);
Pas , Psc, Pca - MotmHOCTH, IOTpeOiisiemble Kaxk 10 (a3oii /rpymnmoi Jami/;
P - MomHOCTB, MOTPEOIAEMYIO LIETIBIO /BCEMH JIaMITaMu/ .
[TocTpouTh BEKTOPHYIO TUArpaMMy HaIPsDKEHUH M TOKOB U M3 Hee rpaHuecKu ONpe ST BETUIHHY
TOKOB la, I, ¢ B TMHEHHBIX TPOBOAX.

62



Bapmuanr S
1. B 4eThIpexmpoBOAHYIO CeTh Tpex(}a3HOTO TOKAa BKJIIOYEHBI MO cxeme '"3Be3ma"' TpW TPYIIIBI
AJIEKTPUUYECKUX JIaMIT HaKaJWBaHUS OJUHAKOBOM MOIIHOCTH. B kaxmoil, ¢asze /rpymme/ namiibl
COCIMHEHBI TTapaJIIETBHO.
H3BecTHO:
U (Uag, Usc, Uca)=380B (inHeiiHbIe HAITPSKEHIS);
Payn =200BT (MOLITHOCTH OHO# JIAMITHI);
Na=66, Nng=22, Nc=44 (4ucio jJamil B Kaxaoi (dase /rpyrmie/).
Onpenenurs:
Uo(Ua, Ug, Uc) - dasuble HanpsKeHUs /Ha STH HAPSKEHUS PaCCUNTAHbI BCE BKIIOYEHHBIE B CETh
JIAMIIbI HAKAJIMBaHUA/;
I, I, lc- dha3HbIC (OHU K€ TMHEWHBIC) TOKH.
Po(Pa , Pg, Pc) - MomHOCTH, TOTpeOIIsieMble Kax 0¥ (a3oi /rpymmoit samr/.
P - MomHOCTB, TOTPEOIIEMYIO TIETIBIO /BCEMU JIaMIIaMH/.
[TocTpouTh BEKTOPHYIO TUarpaMmy TOKOB HH3 Hee Tpa)UueCK ONPEACTUTh BEIMYMHY TOKA B
HEUTpaIbHOM MPoBoAE |y.
2. B TpexmpoBOIHYIO CeTh Tpex(a3HOro TOKa, BKIIOYEHBI MO CcXeMe "TPeyroibHUK" TPH TPYIIIBI
IJIEKTPUYCCKUX JIaMI HaKaJWBaHHS OJIMHAKOBOW MOIIMHOCTH. B kaxkmon ase /rpymme/  amibl
COCTMHEHBI TTAPAJUICITHHO.
W3BecTHBHI:
Uy (Uag, Usc, Uca)=127 B (uHeliHbIe HAIPSHKEHUS ),
Lian =0,118 A (TOK 0HO¥ JTaMITBI);
Nap=170, Ngc=85, Nca=254 (urcio nami B Kaxaoi hase /rpymie/).
Onpenenuts:
P ,avn — MOIITHOCTE OJTHOM JIAMITBI;
IaB, Isc, lca - ha3HbIe TOKH (TOKH, MOTpEOIIIEMbIe KaX 101 TPYyIIION Jamm);
Pag , Pc, Pca - MomHOCTH, TOTpeOIIsieMble Kaxk 101 (a3oii /rpymnmoi gamir/;
P - momHOCTE, MOTPEOIsIEMYIO LIENBIO /BCEMU JTaMITAMHU/.
[TocTpouTh BEKTOPHYIO TUArpaMMy HaIPsDKEHUN UM TOKOB U M3 Hee TPpaUIeCKH ONPEICIIUTh BETUIHHY
TOKOB la, I, Ic B IMHEHHBIX POBOAX.

BapuanT 6

1. B 4eThIpexmpoBOJHYIO ceTh Tpex(a3zHOTO TOKa BKIIOUEHBI MO cxeme '"3Be3fa" Tpu TpYIIbI
ANEKTPUYECKUX JIaMIl HaKalWBaHHWS OJMHAKOBOM MOIIHOCTH. B kaxmo#, ¢aze /rpymme/ mammsl
COCTMHEHBI TTAPAJUICITHLHO.
H3BecTHO:

U (Uag, Usc, Uca)=220B (uHeiiHbIe HATPSHKEHHS);
Prayn =25BT (MOIIHOCTD OTHOM JIaMIThI);

na=36, Nng=142, nc=36 (uwnc0 amn B Kaxxa0¥ (ase /rpymre/).
Onpenenurs:

Uo(Ua, Ug, Ug) - dasubie HanpspKeHUs /Ha 3TH HANPSKEHUS PaCCUMTAHbBI BCE BKIIOYCHHBIC B CETh
JIaMITbl HaKaJIMBaHHUA/;

I, I, Ic- dba3HbIC (OHM k€ TMHEWHBIE) TOKH.
Po(Pa , Pg, Pc) - MomHoCTH, TOTpebisieMble KaX a0 (a3oii /rpymmoii sami/.
P - MmomHOCTB, MOTPEOIsIEMYIO LIENBIO /BCEMU JTAMITAMH/ .
[TocTpouTh BEKTOPHYIO JUarpaMmy TOKOB M3 Hee IpaUuecKy ONpeAeTuTh BEINUNHY TOKa B
HelcpaIbHOM MPoBOJE |n.
2. B TpexmpoBOAHYIO CeTh Tpex(a3zHOro TOKAa, BKJIIOYEHBI MO cXeMe "TPEeyroJbHHK" TPHU TPYMIBI
ANEKTPUYCCKUX JIaMI HaKaJIMBAHWS OJMHAKOBOW MOIMHOCTH. B Kaxmo ¢ase /rpymme/  JamIibl
COEIMHEHBI TTAPAJUIETBHO.
W3BecTHHI:

U (Uag, Ugc, Uca)=220 B (rHEliHBbIC HANIPSHKEHUS);

Lianm =0,341 A (TOK OJHO¥ JTaMIIBI);
Nag=47, Npc=12, Nca=47 (uucio namm B Kakaoi aze /rpymrme/).
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Onpenenutsb:

P savm — MOIITHOCTE OJTHOM JIAMITEL,

IaB, Isc, lca - ha3HBIe TOKH (TOKH, MOTPEOIIIEMbIE KX 10 TPYIIION Jam);

Pas , Psc, Pca - MomHOCTH, IOTpebisiemble Kak o (a3oii /rpymmoi Jami/;

P - MomHOCTB, MOTPEOISIEMYIO LIETIBIO /BCEMH JIaMITaMu/ .

ITocTpoUTh BEKTOPHYIO UArpaMMy HaIPsSHKEHUN U TOKOB U M3 Hee TpauecKu ONnpeeuTh BETUINHY
TOKOB la, I, Ic B IMHENHHBIX pOBOAX.

Bapuanr 7
1. B 4eThIpexmpoBOAHYIO ceTh Tpex(}a3HOTO TOKa BKJIIOYEHBI IO cxeMme '"3Be3nma" TpH TPYIIIBI
AJIEKTPUUYECKUX JIAaMIT HaKaJMBaHHUS OJUHAKOBOM MOHIHOCTH. B kaxmoil, ¢asze /rpymme/ namiibl
COCIMHEHBI TTapaJIJIEIBHO.
H3BecTHO:
U (Uag, Usc, Uca)=380B (inHeiiHbIe HAITPSKEHHS);
Pavn =100BT (MOIIHOCTE OHOM JIaMIIbI);
Na=22, Nng=66, Nc=88 (uucio jgamm B Kaxaoi (ase /rpyrmie/).
Onpenenursb:
Uo(Ua, Ug, Uc) - dasuble HanpsKeHUs /Ha 3TH HAPSKEHUS PaCCUNTaHbI BCE BKIIOYEHHBIE B CETh
JIAMITBI HAKAJIMBaHUA/;
I, I, lc- dha3HbIC (OHM K€ TMHEHWHBIC) TOKH.
Po(Pa , Pg, Pc) - MomHOCTH, TOTpeOIIsieMble Kax10i (as3oi /rpymmoi tamiy/.
P - momHOCTE, MOTPEOIsIEMYIO LIENBIO /BCEMU JTAMITAMHU/ .
[TocTpouTh BEKTOPHYIO TUArpaMMy TOKOB HH3 Hee TpaUUueCK ONPEICTUTh BEIMYMHY TOKA B
HEUTpaIbHOM MpoBoae |y.
2. B TpexmpoBOIHYIO CeTh Tpex(a3HOro TOKa, BKIIOYEHBI MO CXeMe "TpeyrojbHHK" TpPH TPYIIIIbI
ANEKTPUYECKUX JIaMI HaKaJIMBaHHUS OJMHAKOBOW MoOIIHOCTH. B kaxmoil ¢asze /rpymme/  mammbl
COCIIMHEHBI TTAPAJUICITHHO.
W3BecTHBHI:
Uy (Uag, Ugc, Uca)=127 B (uHeliHbIe HAIPSHKEHUS);
Lias =0,315 A (TOK 0HO¥ JTaMITBI);
Nap=127, Ngc=108, NcA=86 (urcio gamm B Kaxaoi Base /rpyrmie/).
Onpenenuts:
P javn — MOIITHOCTE OJTHOM JIAMITHI,
IaB, Isc, lca - ha3HbIe TOKH (TOKH, MOTpEOIIeMbIe KX 10H TPYIION Jamm);
Pas , Psc, Pca - MotmHOCTH, IOTpeOiisiemble Kaxk 10 (a3oii /rpymnmoi Jami/;
P - MomHOCTB, MOTPEOIsIEMYIO LIETIBIO /BCEMH JIaMITaMu/.
[TocTpouTh BEKTOPHYIO TUArpaMMy HaIPsDKEHUH M TOKOB U M3 Hee rpaHuecKu ONpe ST BETUIHHY
TOKOB la, I, ¢ B TMHEHHBIX TPOBOAX.
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Bapuanr 8
1. B 4eThIpexmpoBOAHYIO CeTh Tpex(}a3HOTO TOKAa BKJIIOYEHBI MO cxeme '"3Be3ma"' TpW TPYIIIBI
AJIEKTPUUYECKUX JIaMIT HaKaJMBaHUS OJMHAKOBOM MOIMHOCTH. B kaxmo#, ¢ase /rpymme/ gamibl
COCIMHEHBI TTapaJIIETBHO.
H3BecTHO:
U (Uag, Usc, Uca)=220B (inHeiiHbIe HAITPSKEHIS);
P avn =40BT (MOIIHOCTH OIHO# J1aMIIBI);
na=54, ng=100, Nnc=54 (umc0 namn B Kaxka0# (ase /rpymre/).
Ornpenenursb:
Uo(Ua, Ug, Uc) - dasuble HanpsKeHUs /Ha STH HAPSKEHUS PaCCUNTAHbI BCE BKIIOYEHHBIE B CETh
JIAMIIbI HAKAJIMBaHUA/;
I, I, lc- dha3HbIC (OHU K€ TMHEWHBIC) TOKH.
Po(Pa , Pg, Pc) - MomHOCTH, TOTpeOIIsieMble Kax 0¥ (a3oi /rpymmoit samr/.
P - MomHOCTB, TOTPEOIIEMYIO IIENBIO /BCEMU JJaMIIaMu/.
[TocTpouTh BEKTOPHYIO TUarpaMmy TOKOB HH3 Hee IpaUUueCcKu ONPeAeTUTh BEIMYMHY TOKA B
HEUTpaIbHOM MPoBoAE |y.
2. B TpexmpoBOIHYIO CeTh Tpex(a3HOro TOKa, BKIIOYEHBI MO CcXeMe "TPeyroibHUK" TPH TPYIIIBI
AJIEKTPUYCCKUX JIaMI HaKaJWBaHHWS OJIMHAKOBOM MOIMHOCTH. B kaxmod dase /rpymnme/  mamimsl
COCTMHEHBI TTAPAJUICITHHO.
W3BecTHBHI:
Uy (Uag, Usc, Uca)=220 B (uHeliHbIC HAMIPSHKEHUS);
Liasm =0,114 A (TOK 0HOM JTaMITBI);
Nap=44, Npc=176, Nnca=44 (ducio namm B Kax a0 dase /rpyrmie/).
Onpenenuts:
P ,avn — MOIITHOCTE OJTHOM JIAMITHI,
IaB, Isc, lca - ha3HbIe TOKM (TOKH, MOTpEOIIEMbIE KaX/10H TPYIION Jamm);
Pag , Pc, Pca - MomHOCTH, TOTpeOIIsieMble Kaxk 101 (a3oii /rpymnmoi gamir/;
P - momHOCTE, MOTPEOIsIEMYIO LIENBIO /BCEMU JTaMITAMHU/.
[TocTpouTh BEKTOPHYIO TUArpaMMy HaIPsDKEHUN M TOKOB U M3 Hee rpauuecKu OnpeeIuTh BETUIHHY
TOKOB la, I, Ic B IMHEHHBIX POBOAX.

Bapuant 9
1. B 4eThIpexmpoBOAHYIO CEeTh Tpex(}a3HOTO TOKAa BKJIIOYEHBI MO cxeme '3Be3nma" TpH TPYIIIbI
ANEKTPUYECKUX JIaMIl HaKalWBaHHWS OJMHAKOBOM MOIIHOCTH. B kaxmo#, ¢aze /rpymme/ mammsl
COCTMHEHBI TTAPAJUICITHLHO.
H3BecTHO:
U (Uag, Usc, Uca)=380B (nHeiiHbIe HATPSHKEHHS);
Payn =75BT (MOIIHOCTH OTHOM JIaMIThI);
Na=50, Ng=12, N¢=12 (uucno namm B Kaxa0# dase /rpymme/).
Onpenenurs:
Uo(Ua, Ug, Uc) - dasuble HanpspkeHUs /Ha 3TH HANPSKEHUST PACCUNTAHbBI BCE BKIIOYCHHBIC B CETh
JIaMITbl HaKaJIMBaHHUA/;
I, I, Ic- dba3HbIC (OHU K€ TMHEWHBIE) TOKH.
Po(Pa , Pg, Pc) - MomHoCTH, TOTpebisieMble KaX a0 (a3oii /rpymmoii sami/.
P - MmomHOCTB, MOTPEOIsIEMYIO LIENBIO /BCEMU JTAMITAMH/ .
[TocTpouTh BEKTOPHYIO JUarpaMmy TOKOB MM3 Hee TpaUUuecKu ONpeAeTUTh BEINYMHY TOKA B
HEHTpaJIbHOM IpoBoJeE I.
2. B TpexmpoBOAHYIO CeTh Tpex(a3zHOro TOKAa, BKJIIOYEHBI MO cXeMe "TPEeyroJbHHK" TPHU TPYMIBI
ANEKTPUYCCKUX JIaMI HaKaJIMBAHWS OJMHAKOBOW MOIMHOCTH. B Kaxmo ¢ase /rpymme/  JamIibl
COEIMHEHBI TTAPAJUIETBHO.
W3BecTHHI:
U (Uag, Ugc, Uca)=127 B (nuHEliHBIC HAPSHKCHUA);
Lianm =0,787 A (TOK OJHO¥ JTaMIIBI);
Nap=14, Npc=14, NncA=56 (umcio namm B Kaxaou ¢dase /rpymme/).
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Onpenenutsb:

P savm — MOIITHOCTE OJTHOM JIAMITEL,

IaB, Isc, lca - ha3HBIe TOKH (TOKH, MOTPEOIIIEMbIE KX 10 TPYIIION Jam);

Pas , Psc, Pca - MommHOCTH, OTpebisiemMble Kax 10k (ha3oii /rpynmoi Jami/;

P - MomHOCTB, MOTPEOISIEMYIO LIETIBIO /BCEMH JIaMITaMu/ .

ITocTpoUTh BEKTOPHYIO UArpaMMy HaIPsSHKEHUN U TOKOB U M3 Hee TpauecKu ONnpeeuTh BETUINHY
TOKOB la, I, Ic B IMHENHHBIX pOBOAX.

Bapuant 10
1. B deTplpexmpoBOAHYIO CeTh Tpex(}a3HOTO TOKa  BKIIOYEHBI IO cXeMe '"3Be3ma" TpU TPYIIbI
AJIEKTPUUYECKUX JIAaMIT HaKaJMBaHHUS OJUHAKOBOM MOHIHOCTH. B kaxmoil, ¢asze /rpymme/ namiibl
COCIMHEHBI TTapaJIJIEIBHO.
H3BecTHO:
U (Uag, Usc, Uca)=220B (nHeiiHbIe HAITPSKEHHS);
Payn =150BT (MOLTHOCTH OHO# JIAMITHI);
na=44, ng=11, nc=11 (uucio jgamm B Kaxaoi (dase /rpyrmie/).
Onpenenursb:
Uo(Ua, Ug, Uc) - dasuble HanpsKeHUs /Ha 3TH HAPSKEHUS PaCCUNTaHbI BCE BKIIOYEHHBIE B CETh
JIAMITBI HAKAJIMBaHUA/;
I, I, lc- dha3HbIC (OHM K€ TMHEHWHBIC) TOKH.
Po(Pa , Pg, Pc) - MomtHOCTH, TOTpeOIIsieMble Kax10# (as3oi /rpymmoi ami/.
P - momHOCTE, MOTPEOIsIEMYIO LIENBIO /BCEMU JTAMITAMHU/ .
[TocTpouTh BEKTOPHYIO TUArpaMMy TOKOB HH3 Hee TpaUUueCK ONPEICTUTh BEIMYMHY TOKA B
HEUTpaIbHOM MpoBoae |y.
2. B TpexmpoBOIHYIO CeTh Tpex(a3HOro TOKAa, BKIIOYEHHI MO CXeMe "TPeYroibHUK" TPH TPYIIIBI
ANEKTPUYECKUX JIaMI HaKaJIMBaHHUS OJMHAKOBOW MoOIIHOCTH. B kaxmoil ¢asze /rpymme/  mammbl
COCIIMHEHBI TTAPAJUICITHHO.
W3BecTHBHI:
Uy (Uag, Usc, Uca)=220 B (rHeliHbIC HAMIPSHKEHUS ),
Lianm =0,682 A (TOK 0HOM JTaMITbI);
Nap=88, Npc=44, Nca=132 (uuco namm B Kax a0 dase /rpyrmre/).
Onpenenuts:
P javn — MOIITHOCTE OJTHOM JIAMITHI,
IaB, Isc, lca - ha3HbIe TOKH (TOKH, MOTpEOIIeMbIe KX 10H TPYIION Jamm);
Pas , Psc, Pca - MotmHOCTH, IOTpeOiisiemble Kaxk 10 (a3oii /rpymnmoi Jami/;
P - MoutHOCTB, MOTPEOISIEMYIO LIETIBIO /BCEMH JaMIIaMu/.
[TocTpouTh BEKTOPHYIO TUArpaMMy HaINPsHDKEHUN U TOKOB U M3 Hee rpaduecKu ONpeIeIUTh BETUIHHY
TOKOB la, I, ¢ B TMHEHHBIX TPOBOAX.

Konrtpomupyemsie komnerenuu: OK 01, OK 02
KpuTtepun oneHnku 3a1a4 B KOHTPOJIBbHOI padore:

Kaxnas 3amaua ounenHuBaeTcss B Oamiax IO KPUTEPUSM YKa3aHHBIM HIDke. MakcuMmanbHOe
KOJINYECTBO OAJIJIOB 32 KaXyI0 3a/auy 8, 3a JBe 3a1a4u 16 6amios.

3HaHMUsI, yMEHHUS [IpusHaku basnel
3: cymHocTh (u3nueckux mnpo- | 1. IlpaBUabHO pacCUMTHIBAET ANEKTPUUYECKHUE LIETIH B 2
LIECCOB, IPOMCXOIAIINX B | COOTBETCTBUU C METOJAMM pacueTa LEeTeH.
ANEKTPUUYECKUX LEMsx
2. TlpaBUIIBHO OILIEHUBAET PE3YNIbTATHl PACUETOB TOKOB, 2

O,Z[HO(I)EBHOFO MNEPpEMCHHOTO TOKa,

HarnpsOKeHUH, MOIIHOCTEH U UX XapaKTEePUCTHK
MOPSAZIOK pacyeTa ux MmapameTpos; P » MOII YT paktep

AIEKTPUYECKUX LETICH.

V: IIPOU3BOJUTH pacder 310 5
MTapaMeTpOB sextpuueckux | o 11IPABHIBHO BBITONHAET BEKTOPHLIE 1MarpaMMbl.
Lenei; CTPOUTH BEKTOPHBIE
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AnarpaMMbl. 4, HpaBI/IHLHO HaxoJguT HCU3BCCTHBIC BCINYHHBI,
HCIIOJIB3YA BEKTOPHBIC AarpaMMBlI.

Ha onenky «5» Heo6xoanmMo HabpaTh 16 6amios;
Ha OIICHKY «4» - 12 6aios;
Ha OLIEHKY «3» - 8 OaJIoB.
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ITPOMEXYTOYHASA ATTECTAIIUA

Bonpocs! 1J1s1 NOATOTOBKH K 3K3aMeHY
(ounast u 3a0uHasi GOpMBI 00YUeHHST)

B naHHBIX BOIIpOCax H606X0)II/IMO BblﬁpaTL l'[paBH.]'[]:HbIﬁ OTBET, 3allUCATh 6yRBy oTBETa

1. Kakoit u3 mpoBOJIOB OJIMHAKOBOM JJIMHBI M3 OJHOTO M TOTO K€ MaTepuaia, HO pa3HOro JAUAMETPa,
CHJIbHEE HArpeBaeTCs IPU OJTHOM U TOM XKe TOKe?

a) o0a MpoBO/Ia HArPEBAIOTCS OJIMHAKOBO;

0) cuibHEe HarpeBaeTCs MPOBOJI C OOIBIINM THAMETPOM;

B) CHJIbHEE HarpeBaeTCs MPOBOJI C MEHBIIIUM JHAMETPOM.

2. CKOJIBKO MIECTUBOJITOBBIX JIAMIIOYCK HEOOXOAMMO B3SITh ISl €J0YHON THPJISIH/IBI, €CIM HAMPSKCHUE
cetu 220B?
a) 37 mr.; 0) 20 mwr.; B) 40 mrT.; r) 16 mr.

3. OnpenenuTs CONPOTUBIICHHUE JIAMITbl HAKAJIMBaHUs, eclid Ha Hed Hanucano 100 Bt u 220 B.
a) 484 Ow; 0) 448 Owm; B) 684 Owm; r) 864 Owm.

4. llenb MEpEMEHHOTO TOKA COACPIKUT JIaMIy HakanuBaHus. Kak nuaMeHsiercs mo ¢ase TOK U HarpspKeHUE
B 3TOM 1enu?

a) TOK OIepeKaeT HANPSDKEHUE Ha YToJT T/2;

0) HanpsDKEHUE M TOK COBMAIAIOT 10 (ase;

B) HAIIPsDKEHHUE OTIEPEKAET TOK HA yro /2.

5. CxeMa cOCTOUT U3 OJJHOTO PE3UCTUBHOTO 3JeMeHTa ¢ conpoTuBienueM R=220 Om. Hampsixenue Ha
e€ 3akumax U= 220 sin 628t. Onpenennure MoKa3aHus aMIIepMeTpa U BOJIBTMETPA.

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

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

6. CummeTpuyHas Harpy3ka CO€IMHEHa <«3Be3non». JluneiltHoe HampsbkeHue paBHo 380B. Haiimure
(dazHoe HampsHKEHHE.
a) 127B; 0) 220B; B) 380B.

7. YacTtoTa BpallleHHuss MarHUTHOTO Toyisi acuHXpoHHOro auratens 1000 o6/muH. YactoTa BparieHus
potopa 950 06/MuH. OnpeeTuTh CKOIbXKEHHE.
a) 50; 6) 0,5; B) 5; r) 0,05.

8. CKOJIBKO p-n MEPEeX0JI0B COAEPKUT MOTYIPOBOIHUKOBBIN AHO?
a) O/IVH,; 0) nBa; B) TpH; T) 4eThIpe

9. Kakyro poib B 2JIEKTPOHHBIX CXEMaxX BBITNIOJIHAET BapuKarl?
a) COMPOTHUBIICHUS, 0) kiroua; B) UHAYKTUBHOCTH; r) EMKOCTH.

10.B kakux ciayyasx OpUXOAUTHCS NPUMEHATh NAapAIIEIbHOE COEUHEHNE KOHIEHCATOPOB?
a) JJIs TIOJTy4eHUs OOJIBIINX eMKOCTEH;

0) i ynydiieHus 3anaca NpoYHOCTH U30JISIIIMY KOHAEHCATopa;

B) JUISI IOJTyYEHHUS MaJIOi EMKOCTH.

11. Tpu pesucropa: Ri= 4 OMm, Ry=5 OM, R3=6 OmM coeamHeHbl MOCIEAOBATENIbHO U BKIIIOYEHBI B
JNEKTPUYECKYIO ceTh. Ecim HampsbkeHue Ha pe3uctope Ry paBHo 12 B, TO HamnpsikeHne 3JIeKTpUYEeCKOU

CCTHU PABHO:
a)30B; 6)24B; 8)36B; 1) I6B.
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12. Onpenenuts TOK ls, MOIXOAAIIMI K Y311y LIETIH OCTOSIHHOTO TOKA, €ClIM TOKU B BeTBsAX: |1 =-3 A, |,
=1A, I3=5A,1,=-4A.
a) 12 A; 0)1A; B) 6 A; r)-7A.

13.1lens mepeMeHHOTO TOKa COJIEPKUT KoHAeHcaTop. Kak u3mensiercs mo ¢ga3e TOK v HapsHKEHUE B 3TOM
uenu?

a) TOK OIepekaeT HaNpsHKEHUE Ha yroul T/2;

0) HanpsDKEHUE U TOK COBIAAAIOT 10 ¢ase;

B) HaNpsDKEHUE OMEPEKaeT TOK Ha yroi /2.

14. Kak n3MeHUTCS €MKOCTHOE COIPOTHUBIIEHHE C YBEJIMYEHUEM 4acTOThI B 4 paza?
a) He U3MEHUTCS, 0) yMeHBIUTCS B 4 paza;
B) yBeNUUMTCA B 4 paza; T) yMEHbLIUTCS B 16 pas.

15. Harpy3ka coenuHeHa «3Be3/10i1». B kakoM ciydae Tok B HyJIeBOM 1poBo/ie paBeH 07
a) IpU CUMMETPUYHON Harpy3ke;  0) Mpu HECUMMETPHYHOU Harpyske.

16. CummeTpuyHas Harpys3ka COeIMHEHa «TpeyroibHuKoM». [Ipu u3amepenun (a3Horo Toka, aMrnepmerp
nokazan -10 A. Haliiure TOK B JIMHEHHOM MPOBOJE.
a)10A; 06)17,3A; B)14,14 A; 1)20A.

17. U3meputenbHbiii TpaHnchopMaTrop Toka UMeeT oOMOTKH ¢ uucioMm BUTKOB 2 u 100. Ompenenure
Kod(punmeHT TpanchopMaum.
a)50; 6)0,02; B) 98; r) 102.

18. DnexTpoHHBIE YCTPOICTBa, Mpeodpa3yrolirue MOCTOSHHOE HANpsKEHHE B MEPEMEHHOE HampsKeHUE,
Ha3BIBAIOTCS:
a) BBINIPSMHTEIISIMH, 0) WMHBEPTOPAMH; B) CTaOMJINTPOHAMU; r) uibTpaMu.

19. ITo kakOMy 3aKOHY MOYKHO OIPEICIIUTh CUITY B3aUMOICHCTBUS 3aps0B?
a) 3akony Oma; 0) 3akony Amriepa; B) 3akoHy Jlxoyns-Jlenna; r) 3akony Kyiona.

20. B snexTpuyecKoil ceTH MOCTOSHHOTO TOKA HAIPsDKEHHE Ha 3a)KMMaxX MCTOYHHMKA 3JIEKTPO3HEpruu 26
B. Hanpspokenue Ha 3axxumMax norpedutens 25 B. Onpenenute noTepro HanpsKeHHUS.

a) 1 %; 6)2%;  B)3 %; r) 4 %.

21. Kak u3MEHUTCS HampspKEHHE Ha BXOJIHBIX 3aKMMax JJIEKTPUYECKOM LENU IMOCTOSHHOIO TOKA C
AKTUBHBIM 2JIEMEHTOM, €CIIH NapaJUIEIbHO UCXOJHOMY 3JIEMEHTY BKJIIOUUTH €IIE OJIUH DJIEMEHT?

a) HE U3MEHUTCS; 0) YMEHBILIUTCS; B) YBEJIIMUUTCS; T) ISl OTBETA HEJIOCTATOYHO JIaHHBIX.

22. Onpenenure NEpUoO CUTHAIIA, €CITH YaCcTOTa CHHYCcOMAanbHOro Toka 50 I'm.
a) 400 c; 0) 1,4c; B) 0.02 c; r) 40 c.

23. Kak u3MeHHMTCS MHAYKTUBHOE COIPOTHUBJIEHHE C YBEIUYEHHEM YacTOThI?
a) HE U3MEHUTCS; 0) YMEHBIIUTCS; B) YBEIMUYHUTCH.

24. CuMmMeTpu4Has Harpys3ka COEJUHEHAa «TpeyrojpHuUKOM». JIMHelHoe HanpsbkeHue paBHo 380 B.
Haiigure da3Hoe HanpsbkeHue.
a) 127B;  6)220B; B)380B.

25. Ilpm kakux 3HauyeHUsAX Kod(p¢uIMeHTa TpaHCPOpPMALUU  IeNeCOO0pPa3HO  MPUMEHSThH
aBTOTpaHCcHOpMaTOpHI?
a)k>1; 06)k<l1; B) k<2; ') He UMEET 3HAUYCHUSI.

26. Kak wu3MEHMTCS 4YacTOTa BpALEHUS MArHUTHOTO TOJS INPU YMEHBIIEHUWH Iap IOJIOCOB
ACUHXPOHHOTO Tpex(a3zHoro JBUTATENs?
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a) YBEITUYUTCS; 0) yMEHBIIUTCS; B) OCTaHETCS IPEKHEH.

27.CKOJIBKO P-n MEepPexXo10B y OUIIOISPHOTO TpaH3UCTOpa?
a) OJIUH; 0) nBa; B) TPH; T') YeThIpE.

28. Kakoii U3 MpoBOJOB OAMHAKOBOT'O CEYCHHS M3 OJHOTO M TOTO )K€ MaTepHuaja, HO pa3HOW UIMHBI,
CHJIbHEE HarpeBaeTcsi Py OJJHOM M TOM XKe TOoKe?

a) 00a mpoBO/Ia HATPEBAIOTCS OMHAKOBO;

0) cuipHee HarpeBaeTcsi MPOBOJ] OOJIbIIEH JITHHBI,

B) CHUIbHEE HarpeBaeTcs MPOBOJI MEHBINEH JUTUHEIL.

29. Kakoit crioco0 coeTMHeHHs] HCTOYHUKOB ITO3BOJISICT YBEIMYUTh HANpsOKeHHUE?
a) IOCJeI0BAaTEIbHOE COeTUHEeHNE; 0) mapajiebHOE COSAMHEHUE;
B) CMEILIAHHOE COE/IMHEHUE; ') HU KaKOW M3 MEPEYUCICHHBIX CIIOCOOO0B.

30. B snekTpuyeckyro 1emnb Mocie10BaTeIbHO BKIIOYEHBI JIBa pe3ucTtopa ¢ comnporusieHuemM 10 OMm u
110 Om. Hanpsxenue Ha Bxoae 120 B. Onpenenute Tok B Lienu.
a)40A; 6)1A; B)12,8A; T1)6A.

31. Ilpu mnocnenoBaTenbHOM COEIMHEHUU PE3UCTOpa, KATYIIKM HMHIYKTUBHOCTH, KOHJEHCATOpa
0Ka3aJ0Ch, YTO TOK OTCTAET OT HANpSHKEHUS Ha HEKOTOphId yroi. UTo MOXXHO cKa3aThb O Xapakrepe
Harpy3ku?

a) mpeo0aaeT eMKOCTHOE CONIPOTUBIICHHE;

0) mpeobagaeT MHIYKTUBHOE CONIPOTHUBIICHUE;

B) Ipeo0jIaaeT akTUBHOE COMPOTUBIICHUE, @ HHAYKTUBHOE U €eMKOCTHOE COITPOTUBIICHUS PABHBI.

32. B tpexdasznyro ceth ¢ nuHeitHbIM HanpsokeHueM 380 B BkitouaroT TpexdasHblil qBUraTeNb, Kaxaas
13 00MOTOK KOTOporo paccuntana Ha 220 B. Kak cienyer coemuHUTh OOMOTKU JBUTATEINS?

a) «TPEyroJIbHUKOM; 0) «3Be3M0i1»;  B) ABUTaTelb HEIb3s BKIIIOYATh B 3Ty CETh;

') MOXHO «TPEYTOJIbBHUKOM», MOXHO «3BE3/I0M».

33. OO6moTKkH Tpex(}a3zHOro reHepaTropa COSAMHECHBI «TPEYrodbHUKOMY. CKOIBKO JIMHEHHBIX IPOBOIOB
MOJXOJUT K reHeparopy?
a) 3; 0) 4; B)2; T)6.

34.VY cunosoro ogHodazHoro TpanchopmaTopa HOMUHAIBEHOE HanpsbkeHue Ha Bxoqe 6000 B, Ha BbIxose
100 B. Onpenenuts k03puuneHT Tpanchopmamnmu.
a) 60; 0) 0,016; B)6; r) 600.

35.Yupansiemble BEIIPSIMUTEIH BBITOJIHAIOTCS Ha Oase:
a) IM0/0B; O) MOJIEBBIX TPAH3UCTOPOB; B) OMITOJIIPHBIX TPAH3UCTOPOB; T') THPUCTOPOB.

36. K kako# cTeneHu MHTErpalui OTHOCITCS MHTErpajibHble MUKpPOCXeMbl, coaepxamue 400 noruyeckux
3JIEMEHTOB?
a) MaJjou; 0) cpenueii; B) BBICOKOIA; T') CBEPXBBICOKOH.

37.11o mpoBOJIOYHON CHIMpaliu, CONPOTUBJIEHNE KOTOPOH B HarpeToM coctosiHuu 48 OM, Teder TOoK - 2,5
A. Kakoe K0JIM4eCTBO TEIUIOTHI BBIIECIUT 3Ta CIIUPAJb 3a 2,5 MUHYTHI?
a) 25 kIlx; 0)45k/bx; B) 7,5x/Ixk.

38.0mpenenuts oO0IIee COMPOTHBIEHHE LENU MPU NapaIeIbHOM COCIUHEHUH 2-X TOTpeduTeneH,
conpoTusiieHne KoTopbix mo 100 Om?
a)200 Om; 6)500m; B)100M; T1)0,2 OM.

39. Kak u3meHuTcs cABUT (ha3 MeXay HalpsHKEHHEM M TOKOM Ha KaTYIIKe MHIYKTUBHOCTH, €cIH o0a eé
napametpa (R u X| ) onHOBpeMeHHO yBenuyarcs B JiBa pasza?
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a) YMEHBIINTCS B JBa pa3a; 0) yBeIMUYUTCS B J]Ba pa3a;
B) YMEHBIIIUTCS B YETHIPE pa3a; T) HE U3MECHHUTCS.

40. CxeMa COCTOUT U3 OJHOTO PE3UCTUBHOIO 3jieMeHTa ¢ conpoTuBieHrneM R=110 Om. Hanpsixenue
Ha e€ 3akumMax u= 220 sin 628t. Onpenenure NokazaHusi aMIepMeTpa U BOJILTMETPA.

a)l =2 A, U=220B; 06)1=14A, U=156 B;

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

4]1.KakoBO coOTHOLIEHHE MeX1y (a3HbIMU W JUHEWHBIMH HANpPSHKCHUSAMU TIPH  COCAMHEHUU
noTpeduTesneil 3J1eKTPOIHEPTUU KTPEYTOJILHUKOM.
a)U,=Uy; 6)U,=Uy/1,73; B) Uy =0,578U,.

42. K yemy npuBOIUT OOpPBHIB BTOPUYHOM LIeNH TpaHchopMmaTropa Toka?

a) K KOPOTKOMY 3aMbIKaHHIO; ©0) K PEXKHUMY XOJOCTOTO XO/1a;

B) K MOBBIIICHUIO HAMIPSHKCHUS; T) K IMOJIOMKE TpaHchopmaropa.

43. YactoTa BpallleHUss MarHUTHOTO MMOJs acuHXpoHHOTO aBuratens 1100 o6/muH. YacTora BpameHus

poropa 1050 06/muH. OnpenenuTh CKOJIbKCHHE.
a) 45; 0) 0,45; B) 4,5; r) 0,045.

44. CKoNbKO p-n MEpexo]I0B y TUPUCTOpA?
a) omuH; O) ABa; B) TpH; T) YETHIpE.

45. DriekTpoab! POTOPE3UCTOPA BHIITOIHEHBI U3:
a) Menu; 0) MJIaTUHBI; B) JKelle3a; r) cepedpa.

46. MomHoCTh ABUTaTENs IOCTOSIHHOTO ToKa 2,5 KBT. ITosie3Has MOIHOCTE, OTAaBacMas B Harpysky, 1,8
kBT. Onpenenure KIIJ[ auraresns.
a) 0,8; 0)0,72; B)0,6; 1) 0,85.

47. B 31eKTpUUYECKYIO LEMb MMapauieIbHO BKIKOYEHBI JIBa pe3ucTopa ¢ conporuBieHueM 10 Om u 150
Owm. Hanpsixenne Ha Bxoae 120 B. Onpenenure Tok Ha HEpa3BETBICHHOM yYacTKe.
a)40 A; 06)20A; B)I12,8A; 1) 6A.

48. Ilpu KakoM HamnpsHKEHUM BBITOJHEE NMEPeaaBaTh MEKTPHUECKYIO SHEPTUIO B JIMHUM JIEKTporepenad
IIPU 33/1aHHOM MOIITHOCTH?

a) MOHIKEHHOM;  0) MOBBIIEHHOM;  B) O€3pa3iinyHo;

r) 3HaueHue HanpsokeHus yreepxkaeHo [OCTom.

49. Konnencatop eMkocThio C MOJKIIIOUEH K HCTOYHUKY CHUHYCOMJAIBHOTO ToKa. Kak M3MeHuTcs Tok B
KOHJIEHCATOpe, €CIIM YacTOTY CHHYCOMJIAIbHOTO TOKa YMEHbIIHUTH B 3 pa3a?

a) yMEHbIIUTCS B 3 pa3a; 0) yBenuuuTcs B 3 pasa;

B) yBenuuures B 9 pas; I') OCTaHeTCsl HEU3MEHHOI.

50. ITonHas noTpedasieMas MOLUTHOCTb Harpy3ku S= 250 kBA, a akTUBHast MOIITHOCTh
P=200 xBt. Onpenenure korpHuULUEHT HATPy3KH.
a) cos ¢=0,75; 6) cos ¢ =0,35; B)cos ¢ =0,55; T1)cos ¢=0,8

51. B cummMeTrpuyHO# Tpexda3Hoi 1enu TuHelHsld Tok 2,2 A. PaccuunTaiite has3Hblil TOK, eciiu Harpyska
COEMHEHA «TPEYTOJIBHUKOM).
a)2,2A; 0)1,27A; B)3,8A; T1)25A.

52.Ykaxure TOJIAPHOCTD HAIIPSIPKCHUA Ha SMUTTCPC U KOJJICKTOPEC TPAaH3UCTOPA THUIIA

n-p-n.
a) IJIIOC, TUT0C;  0) MHUHYC, ILJTIOC; B) IUTIOC, MUHYC; I') MUHYC, MUHYC.
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53.Kakum 06pa3oM 351eMEHTHI HHTETpaIbHOW MHUKPOCXEMBI COSAUHSIOT MEKIY COO0¥?

a) HaIlbJIEHUEM 30JIOTHIX UJIU aJTIOMUHUEBBIX JOPOXKEK Yepe3 OKHA B MAcKe;

0) maiiKoi JIa3epHbIM JTyUOM;

B) TEPMOKOMIIPECCHEH;

') BCEMHU IIEPEYNCIIEHHBIMH METO/IaMHU.

54. Onpenenuts CONPOTUBJICHUE JIaMITbl HAKAJMBAaHUs, €cly Ha Heil Hancano 150 Bt u 220 B.
a) 423 Ow; 06) 243 0m;  B) 647 Owm; r) 323 Om.

55. JIBa ucrounuka umerot oguHaxkosbsle J/1C u TOKHU, HO pa3Hble BHYTpPEHHUE colpoTuBieHus. Kakoi u3
HCTOYHHUKOB nuMeeT Oopmmin KIT/?

a) KII/] uCTouHUKOB paBHBI;

0) UICTOUHUK C MEHBIIUM BHYTPEHHUM CONPOTUBIICHUEM;

B) HCTOYHHK C OOJIBIINM BHYTPEHHUM COMPOTHBIICHHEM.

56. OnpenenuTs TOK lg MOIXOAAIIUHN K Y371y IIENU MOCTOSTHHOTO TOKA, €CJIM TOKHM B BeTBsIX: |1 =-2 A, I,
=4A,13=6A, I,=-4A, I5=1A.
a) 15 A; 0) S A; B) -5 A; r)-15 A.

57. Ammmutyna cuHycounanbHoro HampspkeHuss 100 B, nagamenas ¢asza ¢= - 60°, wacrora 50 I'm.
3anumuTe ypaBHEHHE MTHOBEHHOT'O 3HAYEHHSI TOTO HAIIPSHKCHHUS.

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

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

58.CuMMeTpuuHasi Harpy3ka coelMHEHa TpeyroilbHUKOM. [Ipu u3mepeHuu ¢azHOTO TOKA aMIIEpMETP
nokazan - 10 A. HaiiauTe TOK B JIMHEHOM MPOBO/IE.
a)10A; 06)17,3 A; B) 14,14 A; 1)20A.

59. Jlammbl HakajdMBaHUSA C HOMHHAJIbHBIM HampspkeHueM 220 B BritouaroT B Tpex(aszHyl0 CeTh C
HanpspkeHueM 220 B. Onpenenuts cxeMy COeIMHEHUS JIaMIl.
a) TPEXMPOBOAHOI 3Be3/101; 0) YEThIPEXIPOBOAHOM 3BE3/10i; B) TPEYTOJIbHUKOM.

60. YeM npuHIMNIUANIBHO OTJIMYAETCs aBTOTpaHc(opMaTopsl OT TpaHchopmaTopa?
a) MaJbIM KO3(QPUIMEHTOM TpaHCchHOpMaLnK;

0) BO3MOXXHOCTBIO U3MEHEHMS KOA(PPHUIMEHTa TpaHChOpMaILIUH;

B) 3JIEKTPUYECKUM COEIMHEHUEM NEPBUYHON U BTOPUYHOMN IeNeil.

61. Yro siBnsieTCs: KaTOI0M BaKyyMHOTO (hOTOdIeMeHTa?
a) HUKEJIMHOBAsI IPOBOJIOKaA;

0) TUIeHKa U3 MOJIYIPOBOAHUKOBOTO MaTepHara;

B) TOHKHI! CJI0H I11€I0YHO3EMETBHOI0 MeTalla.

62. dyHkuuoHanbHBIN 610k DBM mnpeaHa3HadeHHBIN [UIs XpaHEeHHsT OCHOBHOTO MaccHBa MH(opMaiuu
Ha3bIBACTCS:

a) oIepaTUBHOE 3alIOMUHAIOIIEE YCTPOMCTBO; 0) yCTPOHCTBO yIpaBICHHUS;

B) apu(MeTnyecKkoe yCTpomcTBO; I') BHEILIIHEE 3alIOMUHAIOIIEE YCTPOICTBO.

63. Kakoe u3 npuBEIECHHBIX YTBEPKICHUN HE COOTBETCTBYET MOCJIEAOBATEILHOMY COECIMHEHUIO BETBEU
IIPYU IOCTOSIHHOM TOKE?

a) TOK BO BCEX 3JIEMEHTaX LENU OJJUHAKOB;

0) HanpsDKEeHUE Ha 3aKUMax IIeTH PaBHO CYMME HAIPSKEHH Ha BCEX €ro y4acTKax;

B) HaNpsDKEHUE HA BCEX JIEMEHTaX e OJMHAKOBO M PAaBHO M0 BEIMUYMHE BXOJHOMY HANPSKEHUIO.

64. Tpu pesuctopa: R; = 8 Om, R, = 4 Om, R3 = 6 OM coenuHeHbl MOCIEAOBATENIBHO U BKJIIOYEHBI B
JNEKTPUYECKYIO ceTh. Ecim HampsbkeHue Ha pesuctope Rs paBHo 12 B, TO HampshkeHue 3JIEeKTPHUYECKOU

CCTHU PABHO:
a) 30 B; 6)24B;:  B)36B; r) 16 B.
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65. Tlpu mocnemoBaTeTbHOM COCIMHEHHH PE3UCTOPa, KATYIIKA WHIYKTUBHOCTH, KOHJCHCAaTOpa
0Ka3aJ0Ch, YTO TOK OMNEPEXKAaeT HaMpsHKeHHE Ha HEKOTOPBIA yroil. UTO MOXXHO CKa3aTh O XapakTepe
Harpy3ku?

a) Mpeo0IaJaeT eMKOCTHOE COMIPOTHBIICHHUE;

0) npeobyagacT HHAYKTUBHOE COMTPOTHRIICHHE;

B) peo0iafaeT akTUBHOE COMTPOTUBIICHHUE, & MHIAYKTUBHOE U EMKOCTHOE COTIPOTHBIICHHUS PABHBI.

66. Kak n3aMeHHUTCS MHIYKTUBHOE COIPOTUBIIEHUE C YMEHBUIEHUEM IIeproaa?
a) He U3MEHUTCS;, ©O) YMEHBIIUTCS, B) YBEIUYUTCH.

67.HanpsbkeHre Ha 3a)KUMax EMH ¢ Pe3UCTHBHBIM JIEMEHTOM H3MEHSIETCS 110 3aKOHY:
u=100 sin(314+30°).0Onpenenute 3aKOH U3MEHEHHs TOKa B 1enu, eciid R=20 Om.

a) i=5sin 314 t; 0) i=5 sin (314t + 30°);

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

68. Jlunelnslii TOK paBeH - 2,2 A. Haiigute (a3HbIi TOK, €CliM CUMMETpPHYHAsl Harpys3ka coelrHeHa
«3BE3I0NY.
a)2,2A; 0)1,27A; B) 3,8 A; r) 2,5 A.

69. Ykaxxurte NoJspHOCTh HAPSKEHUS HA SMUTTEPE U KOJUIEKTOPE TPAH3UCTOpa TUIIA

p-n-p.

a) IUIIOC, IUTI0C;  0) MUHYC, TUTIOC; B) IUTIOC, MUHYC; I') MUHYC, MUHYC.

70. ITo kaKkOMy 3aKOHY MO>KHO OIIPEICIUTh CHITy, C KOTOPO MarHUTHOE IT0JIe IEHCTBYET HA MPOBOTHUK
¢ TOKOM?
a) 3akony Oma; 0) 3akoHy Amrmepa; B) 3akoHy [[xoynsa-Jlenna; r) zakony Kymona.

71. Kakoe 13 NIPUBEICHHBIX YTBEPKICHHUM HE COOTBETCTBYET NapaJIEIbHOMY COCAVMHEHHIO BETBEU IpHU
IIOCTOSIHHOM TOKE?

a) TOK B IIOJIBOJSIILIEH 1IEMH paBEH CyMMeE TOKOB BO BCEX 3JIEMEHTAX IIEIH;

0) HanpspKEHUE Ha 3a)KMMax LEeNH paBHO CyMME HalpsHKEHUH Ha BCEX €ro y4acTKax;

B) HaNpsHKEHUE HA BCEX JIEMEHTAX LEMH OAMHAKOBO M PABHO 110 BEIMUYMHE BXOJHOMY HaNPSKEHUIO.

72. Omnpenenuth 0O0INEe COMPOTUBICHUE IIEMU IPU MApPaUICIbBHOM COCIWHEHUHM 2-X TOTpeOuTeNnei,
COIIPOTHBIIEHUE KOTOPBIX 110 100 OM?

a) 200 Om; 6) 500Mm; B)100M; 1) 0,2 Om.

73. MotHoCTh ABUTATENs MOCTOSHHOTO Toka 1,5 kBT. [lone3nast MOIIHOCTh, OTaBaeMasi B Harpys3Ky,
1,125 kBt. Onpenenure KII1J[ nBuratens.

a)0,8; 0)0,75; B) 0,7; r) 0,85.

74.Karymka ¢ MHAYKTHBHOCTBIO L NOJKIIIOUEHA K MCTOYHMKY CHHYCOMAAIBHOrO HampspkeHusd. Kak
W3MEHUTCS TOK B KaTYIIKE, €CITM YacTOTa UICTOYHUKA YBEITUYUTCS B 3 paza?

a) yMEHbIINTCS B 3 paza; 0) yBeauuuTCs B 3pasa;

B) yBenM4UTCA B 9pas; ') HE U3MEHUTCS

75. OOMoOTKH Tpex(a3zHOTO TreHepaTopa COEIUHEHBI «3Be3A0i». CKONMBKO JHWHEHHBIX MPOBOJOB
MOAXOAUT K reHeparopy?
a) 3; 0) 4; B) 2; r) 6.

76.Kakoii pexxuM paboThl TpaHCPOopMaTOpa MO3BOJSET ONpeneauTh kKoddduureHT Tpanchopmanun?

a) peXHUM HarpysKH; 0) peXUM XOJIOCTOrO X0/1a;
B) PEXHUM KOPOTKOTO 3aMbIKaHMUSI, I') HU OJUH U3 MEePEUHCIICHHBIX.
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77. Kak u3MeHUTCS 4yacToTa BpallleHUs] MArHUTHOTO TOJI MPU YBETUYEHUH Nap MOJIOCOB aCUHXPOHHOTO
Tpex¢a3HOTro IBUTATENS?
a) YBEITUYUTCS; 0) YMEHBIIUTCS; B) OCTaHETCS IPEKHEH.

78. Kak Ha3pIBalOT CpeHUI €10 Yy OMIOSPHBIX TPAaH3UCTOPOB?
a) CTOK; 0) ucrok;  B) 0Oaza; T') KOJIJIEKTOP.

79. B siekTpuUecKyto 1elb NapajijieIbHO BKIIOUYEHBI JIBa pe3uctopa ¢ conpoTtuiienrneM 20 Om u 80 Om.
Hanpsokenue Ha Bxozae 120 B. Onpenenute TOK Ha HEPa3BETBIEHHOM Y4acCTKe.

a)1,2A; 06)0,83A; B)75A; 1) 6A;

80. B anmekTpuyeckoll cXxeMme JiBa PE3UCTHBHBIX 3JIEMEHTA COCJMHEHBI IMOCiea0BaTeIbHO. UeMy paBHO
HarpsbKkeHue Ha Bxoje rpu cuie Toka 0,1 A, ecn Ry = 100 Om; Ry =200 Om?
a) 10 B; 0)300B; B)3B; r) 30 B.

81. Ilpu kako¥ cuiie TOKa BBIFOJHEE IepeIaBaTh AIEKTPHUSCKYIO DHEPTUI0 B JIMHHUU dJICKTpoIepenad
IIPY 3a/1aHHOM MOIIHOCTH?
a) MaJIoi; 0) OoJbIION;  B) O€3pa3IuyHO.

82. llemb TEpEMEHHOrO0 TOKAa COJCPXKHT KaTYIIKy HHIYKTUBHOCTU. Kak m3MeHsieTcs 1o ¢ase TOK |
HapspKEHUE B ATOM 1enu?

a) TOK OTepeKaeT HANPSDKEHUE Ha YToJI T/2;

0) HanpsDKEHUE M TOK COBMAIAIOT 10 (ase;

B) HaIIPsDKEHHE OTEPEKAET TOK Ha yrodi /2.

83. Onpenenure NepUOJ CUTHAIIA, €CIIM YacTOTa CUHyconaanbHoro Toka 400 I'm.

a) 400 c; 0)1,4c; B) 0,0025 c; r) 40 c.

84. B cumMeTpuuHOii TpexdazHoii rienu TuHeHHbINH TOK 2,2 A. Paccunraiite (pa3Hblil TOK, €CIM Harpy3Ka
COCJIMHEHA «TPEYTOJIbHUKOM.

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

85.  OOMoTKH Tpexda3zHOTro reHepaTopa COSAMHEHBI «3Be3A0N». CKOIBbKO HEUTpaIbHBIX MPOBOIOB
MOAXOAUT K reHepartopy?
a) 3; 6)4; B)2; 1)l

86.B moseBbIxX TpaH3UCTOPAX IEMEHT, OT KOTOPOTO JBIKYTCS 3aps/Ibl, HA3bIBAETCS:
a) CTOK; 0) UCTOK;  B) 3aTBOD; ') KaHaJl C BBICOKOW MPOBOIUMOCTHIO.

87.Kakoil u3 mpoBOJAOB OJJMHAKOBO JMAMETPa W JIJIMHBI CHJIbHEE HArpeBaeTCsl — MEIHBIN WM CTAIbHOU
TIPH OJHOM U TOH ke cuiie Toka? Y IenbHOe CONPOTUBICHUE METH -

1,7 - IO'SOM-M, cram - 12 - 1080mm.

a) MeJHBIN; 0) ctanbHOl; B) 00a IPOBO/Ia HATPEBAIOTCS OJIMHAKOBO;

') HU KaKOW M3 IPOBOJIOB HE HArpeBaeTcs.

88.0mpenenuTh oO0Iee COMPOTUBICHUE IENMH TPH TNapAICIHFHOM COCIWHEHHH 2-X TOTpPEOUTENeH,
COIIPOTHBIIEHUE KOTOPBIX 110 50 Om?

a) 1000M; 6)500M;  B)250Mm; r)0,2 Owm.

89. VkaxuTe mnapaMeTrp NEPEMEHHOrO TOKa, OT KOTOPOrO 3aBUCHT HWHIYKTUBHOE COIPOTHUBIICHUE

KaTYIIKH.
a) IeWCTBYIOIIEE 3HAUCHHUE TOKA; 0) HauanpHas (aza TOKa;
B) TIEpUO/I IEPEMEHHOTO TOKa; I') MaKCUMaJIbHOE 3HaUY€HHUE TOKA.

90. ITonHas nmoTpedasiemas MOLUTHOCTh Harpy3ku S= 140 kBA, a akTUBHast MOIIIHOCTh
P= 105 xBt. Onpenenure koahHULUEHT HATPY3KH.
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a) cos ¢=0,75; 6)cos ¢=0,35;B)cos ¢=0,55; T1)cos ¢=0,09.

91. Yacrora BpalleHUss MarHUTHOTO MOJsI acuHXpoHHoro apuratens 1200 o6/mun. YactoTa BpalieHus
potopal 150 06/MuH. OnipeienuTh CKOJIbKEHHE.
a) 40; 0) 0.4; B) 4; r) 0,04.

92. YrpagsisiemMble BHIPSIMUATEH BBITIONHSIOTCS Ha 0ase:
a) TMo0B; 0) MOJIEBBIX TPAH3UCTOPOB; B) OMIOJSPHBIX TPAH3UCTOPOB; ') TUPHUCTOPOB.

93. B ayieKTpHUUECKYIO LIeTb MOCAE0BATEIbHO BKIIOUYEHBI JIBa pe3rcTopa ¢ conpotusienuemM 10 Om u 50
Owm. Hanpsxenne Ha Bxoae 120 B. Onpenenure TOK B LIENH.
a)0,5A; 0)2A; B)144A; 1)4A.

94. DnekTpudeckoe conpoTupieHue yenoBeueckoro tena 3000 Om. Kakoil TOk mpoXoauT yepe3 HeEro,
€CJIN 4YEJIOBEK HaXoAuTcs 1o HanpsbkenueM 380 B?
a) 190 MA; 0) 127 MA; B) 20 MA; r) 7,9 MA.

95. llemb TMEpeMEHHOrO0 TOKa COACPKUT pPE3UCTOp M KaTymky. Kak wm3mensiercs mo (ase TOK u
HanpspKeHUe B 3TOM 1enu?

a) TOK OTePEKACT HANIPSHKCHHE;

0) HanpsDKEHUE M TOK COBMAIAIOT 10 (ase;

B) HAaIIPSDKEHHUE OTEPEIKAET TOK.

96. Kak u3MeHUTCs epuo/i CUHYCOUAAIBbHOIO CUTHAJIA PY YMEHbIICHUH 4acTOThI B 3 pa3a?
a) epuoJ He U3MEHUTCS; 0) nmepuoj yBenuuuTcs B 3 pasza;
B) IEPHOJ YMEHBIIUTCA B 3 pa3a; TI) NEpUOJ yBEIUUUTCS B 9 pas.

97. CummeTpuuyHas Harpy3ka COEIUHEHA «TpeyrojibHUKOM». JIuHeliHoe HampspbkeHue paBHO 220B.
Haiinure dasnoe HanpspkeHue.
a)127 B; 0)220B; B)380B.

98. JluneitHblii TOK paBeH - 2,2 A. Paccuuraiite ¢da3HbIil TOK, €CIM CHUMMETPUYHAS HArpy3Ka cOeAMHEeHa
«3BE3/101».
a) 2,2 A; 0) 1,27 A; B)3,8A; r1)25A.

99. ¥V cunoBoro ogHo(azHoro TpanchopMaTopa HOMUHaAIBHOE HanpskeHue Ha Bxojie 5000 B, Ha BbIxoze
200 B. Onpenenuth K03PPHUIHEHT TpaHCHOpMALIUH.
a) 25; 0) 0,04; B) 4; r) 250.

100. [ BBIIPSIMIIEHUS] IEPEMEHHOTO HANPSKEHUSI IPUMEHSIOT:
a) oHO(a3HbIE BRIIPAMUTENN; 0) MHOTO(a3HbIE BHIIPSIMUTENH;
B) MOCTOBBIE BBIIPSIMUTENH;  T) BCE NEPEUUCICHHBIE.

101. Kakoif u3 mpoBOOB OJMHAKOBOM IJIMHBI U3 OJHOTO M TOTO € MaTepHualia, HO pa3Horo Juamerpa,
MCHBIIC HArp€BacTCA IMpru OAHOM M TOM K€ TOKE?

a) 00a MpoBOa HArPEBAIOTCS OAMHAKOBO;

0) MPOBOJI ¢ OOJIBIIIUM TUAMETPOM;

B) TIPOBOJI C MEHBIIIUM JHAMETPOM.

102. JIsa pesucropa: Ry = 10 Om, Ry = 5 OwM coeauHeHBl MOCIENIOBATEIbHO U BKIIOYEHBI B
JNEKTPUYECKYIO ceTh. Ecim Hampsbkenue Ha pesuctope R, paBHo 10 B, TO HanpskeHne 3JIeKTpUYECKOM
CETH PaBHO:

a)30B; 6)24B; 8)36B; 1) I6B.
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103. B anekTpuyeckyro Lienb NapauielbHO BKIOYEHBI J1Ba pe3ucTopa ¢ conporuBieHueM 20 Om u 240
Owm. Hanpsoxenue Ha Bxoae 120 B. Onpenenurte TOK B KakI0M pPE3UCTOPE.
a)6 Au2A; 0)0,17Au05A; BO6Au0SA; 1) 0,17Au2A.

104. Ilpum mnocnenoBaTeNbHOM COEAMHEHMM PE3UCTOpA, KaTyIIKM HWHAYKTMBHOCTH, KOHJIEHcaTopa
0Ka3aJloch, YTO TOK OTCTAeT OT HANpsDKEHUs Ha HEKOTOpbId yroj. UTo MOXKHO cKas3aTh O XapakTepe
Harpysku?

a) npeo0sagaeT eMKOCTHOE COITPOTHBIICHUE;

0) npeoOaaeT HAYKTUBHOE COMPOTUBIICHUE;

B) peo0i1aiaeT aKTUBHOE CONPOTUBIICHHE, & UHAYKTUBHOE U €MKOCTHOE CONIPOTUBIICHUS PAaBHBI.

105. YkaxxuTe mapameTp NepeMEHHOT0 TOKA, OT KOTOPOTO 3aBUCUT EMKOCTHOE COIPOTHBIICHHE.

a) IeUCTBYIOIIEE 3HAUCHUE HAPSKCHHUS; 0) HauanbpHas Qa3a ToKa,

B) 4aCTOTa MIEPEMEHHOTO TOKa; I') MaKCHUMaJIbHOE 3HaUY€HHUE TOKA.

106. B tpexdasnyro ceTb ¢ TUHEHHBIM HamnpspkeHreM 220 B BrittoyaroT Tpex(das3Hblii 1BUraTens, Kaxas
13 00MOTOK KOTOpOoro paccuntana Ha 127 B. Kak cienyer coemMHUTh OOMOTKH JIBUTATEIS?

a) «TPEYrOJIbBHUKOM; 0) «3BE31101»;

B) JIBUTaTeNb HEJIb3s BKJIIOYATh B 3TY CETh; TI') MOXHO TPEYTOJIbHHUKOM, MOKHO 3B€3/10H.

107.Ykaxure MOISIPHOCTh HAMIPSDKEHHS HA SMUTTEPE U KOJUICKTOPE TPaH3UCTOpa TUma N-p-n.
a) IUIIOC, IUTI0C;  0) MUHYC, TUTIOC; B) IUTIOC, MUHYC; I') MUHYC, MUHYC.

108. B anexkTpuueckoil ceTH MOCTOSIHHOIO TOKA HaNpsKEHUE Ha 3aKUMax UCTOYHMKA AJIEKTpodHepruu 35
B. Hanpspkenue Ha 3axxumMax norpedurens 34 B. OnpenenuTs MoTepro HaIPSKEHMSL.
a) 1 %; 0) 2 %; B) 3 %; r) 4 %.

109. B snekTpudeckyro LeNb M0CIEI0BaTENbHO BKIIOUEHBI TPU pe3ucropa ¢ conpotusieHueM 10 Ow,
120 Om u 110 OMm. Hanpsixenue Ha Bxozae 120 B. Onpenenure TOK B LIETIH.
a)40A; ©6)1A; B)OSA; 1)2A.

110. Cxema cOoCTOUT U3 OAHOTIO PE3UCTUBHOIO AJIEMEHTA ¢ conpoTuBieHneM R =55 Om. Hampsokenue
Ha e€ 3akuMax u= 220 sin 628t. Onpenenure Moka3aHus aMIepMeTpa U BOJILTMETPA.

a)l =4 A, U=220B; 6)1=28A, U=156 B;

B) | =2,8 A, U=220 B; r)l=4A, U=156B.

111. Konagencarop emkocThio C MOAKIIOUEH K UCTOUHUKY CHHYCOMAAIBHOTO TOKa. Kak M3MEHUTCs TOK B
KOHJIEHCATOPE, €CITU YaCTOTy CHHYCOUJAIIBHOTO TOKA YMEHBIIIUTH B 2 pa3a?

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

B) yBeNnM4MTCA B 4 pasa; ') OCTaHETCSl HEM3MEHHOM.

112. Jlammibl HaKanWMBaHUS C HOMHMHAJIBHBIM HampsbkeHuem 127 B BiirowatroT B Tpex(dasHyIO CETh C
HanpspkeHneM 127 B. Onpenenuts cxeMmy COeUHEHMS JIaMIl.
a) TPEXIIPOBOJHOM 3BE3/0M; 0) UETHIPEXIPOBOIHOM 3B€3/10i; B) TPEYTrOJbHUKOM.

113. B cummMerpuuHoil Tpexda3Hoi 1enu auHeiHbli Tok 7 A. PaccuunTaiite ¢a3HbIN TOK, €CIM Harpyska
COEIMHEHA «TPEYTOJIBHUKOM.
a) 12,11 A; ©6)4,05A; B)3.8A; 1)496A.

114. ITo kakoMy 3aKOHY MOKHO OIPEIEIUTh CUITY B3aUMOJICUCTBUS 3apsAI0B?
a) 3akoHy Oma; 0) 3akoHy Ammepa; B) 3akony Jlxoyns-Jlenua; r)3akony Kynona.

115. MouHocTe ABUraTelns nocTossHHOro Toka 2,6 kBT. [lone3Has MOIIHOCTB, OTaBaeMasl B HarpysKy,

2,2 kBt. Onpenenute KIIJ] aBurarens.
a) 0,8; 0) 0,74; B) 0,7; r) 0,84.
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116. Kak u3meHuTCs caBUT (pa3 Mex 1y HapsHKEHHEM U TOKOM Ha KaTyIIKe MHAYKTUBHOCTH, eclii 00a eé
napametpa (R u X| ) omHOBpeMeHHO yBenuuaTcs B TpU pasza’?

a) YMEHBILIUTCS B TPU pasa; 0) yBEeIMUYUTCA B TPU paza;

B) YMEHBIIIUTCS B JCBATH pas; T') HEC U3MEHUTCHI.

117. Kak u3MeHUTCS NepUoJi CHHYCOMJAIBLHOrO0 CUTHaIa TP YMEHBIIEHUH YacTOThI B 2 pa3a?
a) epuoJ HE U3MEHUTCS, 0) mepuoj yBeIuuuTcs B 2 pasza;
B) IIEpUO/1 YMEHBIIUTCS B 2 pa3a; T') Mepuojl yBeJIUYUTCs B 4 pasa.

118.CummeTpuyHas Harpy3ka coeMHEHa TpeyroibHUKoM. [Ipu u3MepeHun (a3HOro TOKa amrepMmeTp
nokazan -20 A. Haiigure TOk B TMHEITHOM MpoBoe?
a)l0A; 06)11,6 A; B)34,6 A; 1)20A.

119. OOmotku Tpex(da3zHOro TeHepaTopa COCIUHEHBI «TPEyrolbHUKOM». CKOJBKO HEUTPaIbHBIX
MPOBOJIOB TOJAXOJUT K reHepartopy?
a) 3; 0) 4; B) 2; r) 0.

120. Kakoii 13 mpoBOJAOB OJMHAKOBOI'O CEYEHUS] U3 OJIHOTO U TOTO K€ Marepuayia, HO pa3HOU JJIMHBI,
MEHbIIIE HArPEBAECTCS IIPU OJJTHOM M TOM XKE TOKe?

a) o0a mpoBOJIa HATPEBAKOTCS OJIMHAKOBO;

0) IpoBOI OOJIBIICH JIJTHHEI;

B) IIPOBOJT MEHBIIICH JUTHHBI.

121.0Onpenenuts oOliee CONPOTUBICHUE LENH MPU NapalIeIbHOM COEAMHEHUM 2-X NOTpeOuTesnei,
COIPOTHUBIIEHUE KOTOPBIX 110 200 OM?
a) 200 Om; 6) 50 Om; B) 400 Om; 1) 100 Om.

122. Ilens mepeMEHHOT'0 TOKa COJEPIKUT JIaMITy HaKaJIMBaHHs U KoHjeHcaTtop. Kak n3Mensercs mo ¢ase
TOK U HAIpsKEHHE B 3TOW Lienu?

a) TOK OTEPEKACT HANIPSHKCHHE;

0) HanpsDKEHUE M TOK COBMAIAIOT 10 (ase;

B) HAaIIPSDKEHHUE OTEPEIKAET TOK.

123. KonaeHcatop eMKOCThI0 C MOJKIIIOUEH K MCTOUHUKY CUHYCOMJANbHOrO ToKa. Kak u3MeHuTcs TOK B
KOHJIEHCATOPE, €CITM YaCTOTYy CHHYCOUJAIIBHOTO TOKA YMEHBIIIUTH B 4 pasa.

a) yMEHBIINUTCS B 4 pa3za;  0) yBenu4uTcs B 4 pasa;

B) yBenuuurcs B 16 pas; ') OCTaHETCS HEM3MEHHOM.

124. HanpspkeHue Ha 3akMMax LIETM C PE3UCTUBHBIM 3JIEMEHTOM M3MEHsieTcsl 1o 3akoHy: u = 200
sin(314+45°). OnpenenuTe 3aKOH U3MEHEHHUS TOKa B 1enu, eciu R = 50 Owm.

a) 1 =4sin 314 t; 0) i=4sin (314t + 45°);

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

125. JIuneitnblil Tok paBeH - 3 A. PaccuuTaiite ¢a3Hblii TOK, €CIM CHMMETPUYHAs Harpy3Ka COeJUHEHa
«3BE3I0W».

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

126.ITo mpoBOJIOYHOM CHIUPANIH, COMTPOTHBIIEHUE KOTOPO B HarpeToM coctosiHuu 20 OMm, Teder Tok - 0,5
A. Kakoe KoJM4YeCTBO TEIUIOTHI BBIAETUT CIUPaIIb 32 4 MUHYTBHI?

a) 20 JIx; 0)24x/x; B)1,2x/Ix.

127. B aneKTprUYeCcKyro LeNb NapajjiesIbHO BKIIIOYEHBI JIBa pe3ucropa ¢ conporusieHrnemM 10 Om u 50
Owm. Hanpsixenne Ha Bxone 120 B. Onpenenure TOk Ha HEpa3BETBIEHHOM yYacTKe.
a)28A; ©0)2A; B)I144A; 1) 05A.
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128. Ammuryna cunycouaaibHoro Hanpspbkenus 220 B, HaganbHast ¢aza  @o= - 30°, gacrora 50 I'm.
3anumuTe ypaBHEHUE MTHOBEHHOT'O 3HAUEHUS 3TOT0 HAIPSKEHHUS.

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

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

129. Kak u3MeHUTCSd WHIYKTUBHOE COIPOTUBIICHUE C YMEHBIICHUEM YaCTOThI?
a) HE UBMCHUTCS;  0) YMCHBIIUTCS; B) YBEITUYHUTCS.

130. B cummerpuyHO#i Tpexda3Ho nenu JuHeirHbIi Tok 4 A. Paccunraiite ¢a3Hblii TOK, €ClIM Harpy3ka
COEIMHEHA «TPEYTrOJIbHUKOM).
a)4 A; 0) 6,92 A; B) 2,83 A; r) 2,31 A.

131. YacroTa BpaieHuss MAarHUTHOTO TIOJIsI aCHHXpOHHOTO ABurarens 1250 o6/mMuH. YacTtoTa BparieHus
potopa 1200 o6/mMuH. OnIpeeIUTh CKOJIBKECHHUE.
a) 40; 0) 0,4; B) 4; r) 0,04.

132. ¥ cuioBoro omnodazHoro Tpancopmaropa HOMHHAIBLHOE HampsbkeHue Ha Bxoae 4000 B, Ha
Bbixojie 200 B. Onpenenuth ko3 duiineHT Tpanchopmarmu.
a) 20; 06) 0,05; B) 5; r) 200.

133. MouHocTh aBuraresns nocrostHHoro Toka 1,65 kBt. Ilone3nas MomHocTh, 0oT1aBaeMasi B HarpysKy,
1,25 xBrt. Onpenenure KIIJI nBuraresns.
a) 0,8; 0) 0,76; B)0,6; 1) 0,83.

134. Tpu pesuctopa: R;=50m, R,=50M, R3=100M coemuHeHbl TOCIIEIOBATEILHO M BKIIOYCHBI B
AJIEKTPUUECKYIO ceTh. Eciu HanpsbkeHue Ha pesuctope Ri paBHo 10B, To HampspkeHUE 3JEKTPUYECKOM
CETH PaBHO:

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

135. Ilpm mnocnenoBaTeIbHOM COCIMHEHUM pPE3UCTOpa, KaTYIIKM HHIYKTHBHOCTH, KOHJEHCATOpa
0Ka3aJI0Ch, YTO TOK COBIAJAET 1O (pa3e ¢ HampspkeHHeM. YTo MOXKHO CKa3aTh O XapaKTepe Harpy3Ku?

a) mpeobiasaeT eMKOCTHOE CONPOTUBIICHHE;

0) nmpeobiiagaeT NHAYKTUBHOE COIIPOTHBIICHUE;

B) Mpeo0J1aiaeT akKTUBHOE COMPOTUBIICHNE, & MHAYKTUBHOE U €MKOCTHOE CONIPOTUBIICHUS PAaBHBI.

136.Katymka ¢ MHIYKTUBHOCTBIO L TOJKIIIOUEHA K MCTOYHMKY CHHYCOMJAJIBHOTO HampsbkeHus. Kak
M3MEHUTCS TOK B KaTYIIKE, €CJIM 4aCTOTa HCTOYHUKA YBEIMYUTCS B 4 paza?

a) YMEHBIINUTCS B 4 paza; 0) yBenuuutcs B 4 pasa;

B) yBenuuurcs B 16 pas; ') HE UBMEHUTCS

137. Onpenenure mepuo/ CUTHAIIA, €CITH YacTOTa CHHycouaainpHoro Toka 200 I'.
a) 200 c; 0)lc; B) 0.005 c; r) 20 c.

138. Jluneinblil Tok paBeH - 5 A. PaccuunTaiite ¢a3Hblii TOK, €CIM CHMMETPUYHAs Harpy3Ka COeJUHEHa
«3BE3I0W».
a)2,89A; 0)8,65A; B) 3,54 A; r)5A.

139. B noneBbIX TpaH3UCTOPaX IEMEHT, K KOTOPOMY JIBHXKYTCS 3apsi/Ibl, HA3bIBACTCSI:
a) CTOK; 0) UCTOK; B) 3aTBOp; ') KaHaJ C BBICOKOW MTPOBOIUMOCTHIO.

140. Onpenenuts CONPOTUBIIEHUE JJaMITbl HAKAJTMBAHUS, €U Ha Hell Hanucano 50 Bt u 220 B
a) 597 Owm; 6) 759 Owm; B) 975 Om; r) 968 Om.

141. Omnpenenuth 00IEe CONPOTUBICHUE LIEMHU IMPH MApaIICIbHOM COEIMHEHUH 2-X HOTpeOHuTesei,
CONPOTUBIIEHNE KOTOPBIX 110 40 Om?
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a) 20 Om; 0) 80 Om; B) 10 Owm; r) 4 Om.

142. Ilonnas notpediseMast MOIIHOCTh Harpy3ku S= 180 kBA, a akTHBHast MOIITHOCTh
P= 150 kBt. Onpeaenure ko3P GuineHT Harpy3KHu.
a) cos ¢=0,75; 0) cos ¢ =0,38; B)cos ¢ =0,57; r1)cos ¢=0,83.

143. Kak u3mMeHuTCs cABUT (pa3 MeX1y HapsHKCHHEM W TOKOM Ha KaTyIIKe WHAYKTHBHOCTH, €clii 00a eé
napametpa (R u X| ) onHOBpeMeHHO yBenuuarcs B 4 paza’?

a) yMEHBIINUTCS B 4 paza; 0) yBenuuurcs B 4 paza;

B) YMEHbBIIUTCA B 2 pa3a; T) HE U3MEHUTCH.

145. CumMeTprdHas Harpy3ka CoeIMHeHa «3Be3/10i». JInHeHOe HanpsKEHUE PaBHO
220 B. Haiinute (ha3zHOe HanpsHKEHHE.
a) 127 B; 0) 220 B; B) 380 B.

146. YacroTra BpallieHHsi MarHUTHOTO TMOJIs1 ackHXpoHHOro asuratens 900 o6/mMuH. YacToTa BpalmieHUs

potopa 850 06/MuH. OnpeneauTh CKOJIbKCHHE.
a) 55; 0) 0,55; B) 5,5; r) 0,056.

147. U3meputenbHblil TpaHChOpMaTOp TOKa UMeeT 0OMOTKH ¢ yucioM BUTKOB 20 u 120. Onpenenuts ero
KO3 GHUIHUEHT TpaHCcHOpMAIHH.
a) 60; 0)0,17; B) 140; r) 100.

148. Onpenenutsd TOK |5, MOAXOAAIIMIA K Y37y L[EMU MOCTOSHHOTO TOKA, €CJIM TOKU B BeTBsX: |1 = -4 A,
b=2A, I3=6A,1,=-5A.

a) 17 A; 0)1A; B)SA; r)-4 A.

149. B snexTpuyecKyro LElb MapajljIeIbHO BKIIIOUEHBI JIBa pPE3UCTOpa ¢ conportuBieHuem 25 Om u 40
Om. Hanpsixenue Ha Bxoze 200 B. Onpenenure TOK B KaXA0M PE3UCTOPE.

a)8Au02A; ©0)8AuSA; B)0,125Aun02A; 1) 0,125AusA.

150.KakoBo cooTHOIIEHHE MEXTy (asHbBIMU UM JIMHEWHBIMM HAlpsDKEHUSAMU IIPH  COEAMHEHHUU
noTpeduTesneil 3J1eKTPOIHEPTUHU «3BE30M».
a)U,=Uy; 6)U,=Uy/1,73; B) Uy =0,578U,.

151. CummeTpuyHas Harpys3Ka CoeIMHEHa «TpeyrojbHUKOM». [Ipn u3mMepeHun GpazHoro Toka aMmrnepmeTp
nokasai - § A. Uemy OyneT paBeH TOK B JTMHEHHOM IpoBoJie?
a) 4,62 A; 0) 13,84 A; B)8 A; r) 11,28 A.

152. K xakoil crerneHu UHTErpaliyi OTHOCSTCS] MHTErpajibHble MUKPOCXEMBI, cofeprkamiye 80 Joruueckux
JJIEMEHTOB?
a) Majioi;  0) cpenHei; B) BBICOKOM; ') CBEPXBBICOKOIA.

153. Ilo xakOMy 3aKOHY MOKHO ONpEIEIUTh CHIly, C KOTOpPOH MarHWTHOE Iojie JeHCTBYeT Ha
MPOBOJIHUK C TOKOM?
a) 3akony Oma; 0) 3akony Ammnepa; B) 3akoHy [xoynsa-Jlenna; r) 3akony Kyona.

154. B snekTpu4ecKkoil CXeMe JiBa PE3UCTUBHBIX 3JIEMEHTA COEAUHEHBI MOCIEA0BaTENbHO. UeMy paBHO
HanpspkeHue Ha Bxoae npu cuie toka 0,2 A, ecau R; = 150 Om; Ry =120 Om?
a) 40 B; 0) 1350 B; B) 10 B; r) 54 B.

155. Cxema cOCTOHUT U3 OJTHOTO PE3UCTUBHOIO AIEMEHTa ¢ conporuBieHrneM R = 220 Om. Hanpsbxenue
Ha e€ 3axxumax U = 110 sin314t. Onpenenute nmokazaHusi aMIepMeTpa 1 BOJIbTMETPA.

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

B) 1=0,35A,U=110B; r) 1=05A, U=78B.
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156. CummMeTrpuuHas Harpy3ka COEIMHEHA «TpeyrojbHUKOM». JIuHeitHoe HampsikeHue paBHo 380 B.
Haiinure dha3snoe HanpsokeHHe.
a) 127 B; 0)220 B; B)380 B.

157. B anekTpudeckyro Lienb MOCIeI0BaTeNbHO BKIIIOUEHBI JBa pe3nucropa ¢ conporusieHueM 10 Om u
50 Om. Hanpsxenne Ha Bxozae 120 B. Onpenenute TOK B LENH.
a)0,5A; ©0)2A; B)I144A; r)4A.

158. Dnexrpuyeckoe conporuBieHue yenoBedeckoro tena 3000 Om. Kakoil TOk MpoxoauT yepes3 Hero,
€CJIM YEJIOBEK HaXOUTCs o1 Hanpsbkenuem 127 B?
a) 19 MA; 0) 42 MA; B) 23,6 MA; r) 50 MA.

159. llens mepeMEeHHOTO TOKa COJEPKUT pe3uctop. Kak m3meHsercs mo ¢ase TOK ¥ HaMpsHDKEHUE B ATOM
uenu?

a) TOK OIepeKaeT HANPsDKEHUE Ha YToul /2;

0) HanpsDKEHHE U TOK COBIAAAIOT 10 ¢ase;

B) HaNPsDKEHUE ONEPEKaAET TOK HaA yroi 7/2.

160. Kak n3MEHUTCSI €MKOCTHOE COINPOTHUBIIEHUE C YBEIMUEHUEM YaCTOTHI B 5 pa3?
a) He U3MEHUTCS, 0) yMEHBIIUTCS B 5 pas;
B) YBEJIMUUTCA B 5 pa3;  TI') yMEHbIIUTCS B 25 pa3.

161. CummMerpuuHas Harpy3ka COEIMHEHA «TpeyroibHUKom». JIuHeilHoe HampsikeHue pasHo 220 B.
Haiinure dha3noe HanpsokeHue?
a) 127B; ©0)220B; B)380B.

162. Yacrora BpalieHus MArHUTHOTO MO acuHXpoHHoro asurareist 1300 06/mMuH. YacToTa BpameHus
poropa 1250 06/muH. OnpenenuTsb CKOIbXKEHHE.
a) 40; 0) 0,38; B) 4; r) 0,038.

163.Kakoii 13 mpoBOJOB OJUHAKOBO AMAMETPA U JJIMHBI MEHBIIIE HATPEBACTCS — MEIHBIN WM CTAIHHOU
IIPU OJHOM M TOM ke cuiie Toka? YenbHOEe CONPOTUBICHUE MEIH -

1,7 - IO'SOM-M, cram - 12 - 1080mm.

a) MeJHBIN; 0) cTaIbHOM; B) 00a MpoOBOJIa HATPEBAIOTCS OJINHAKOBO;

') HU KaKoi U3 IPOBOJIOB HE HarpeBaeTcsl.

164. B snekTpudeckyro Lenb MapajjiesibHO BKIIOYEHBI JBa pe3ucTtopa ¢ conpotusienneM 20 Om u 50
Owm. Hanpskenne Ha Bxone 140 B. Onpenenure Tok Ha Hepa3BETBIEHHOM yYacTKE.
a)4 A; 6)2A; B)98A; 1) 20A.

165. OnpenenuTh CONPOTUBIICHUE JaMITbl HAKAJTUBAHUS , €CJIM Ha HeWl HanucaHo 25 Bt u 220 B
a) 1936 Owm; 6) 0,11 Om; B) 19,36 Owm; r) 11000m.

166. Y cunoBoro ogHodazHoro TpaHchopmaTopa HOMUHalbHOE HampsbkeHue Ha Bxoae 4000 B, Ha
BbIxojie 220 B. Onpeaenuts ko3 duiineHT Tpanchopmarum.
a) 180; 0) 0,055; B)18; r)5,5.

167. K kakoil CTENEeHM HUHTETpallil OTHOCATCS HWHTETPAJIbHBIE MHMKpPOCXEMBbI, coaepxkamue 1200
JIOTUYECKHUX JIEMEHTOB?
a) MaJjou; 0) cpenueii; B) BBICOKOIA; ') CBEpXBBICOKOII.

168. CKOJBKO MIECTUBOJBTOBBIX JIAMIOYEK HEOOXOIUMO B3STh Uil €JIOYHOM THPISHIBL, €CIU
HanpspkeHue cetn 127 B?
a) 37 wr.; 0) 21 wr.; B) 42 mit.; r) 11 mr.
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169.0npenenuts oOIiee CONMPOTUBICHUE LENH NPU MApaVICIbHOM COEAMHEHHH 2-X TOTpeOuTesei,
CONPOTHUBIIEHUE KOTOPHIX 10 250 OM?
a) 12,50m;  6) 250 Owm; B) 125 0mM; 1) 25 Om.

Pemure 3agaun

1. K Tpexdasznoii cetn ¢ nuHelHbM HampspbkeHuem 220 B moakmioueHa CHUMMETpUYHAs Harpyska,
AKTUBHOE COIPOTHUBIICHHE KOTOPOU B Kaxxaoi (aze 150 OM, a MHAYKTUBHOE

110 Om. Haiinure dasHble TOKM M HAIPSHKECHUE TIPU BKIIOUEHUH HArPY3KH «TPEyrOIbHUKOM»?

2. Yemy paBHO oO1iee conpoTuBieHue nenu u3 10 mocienoBaTebHO COSTUHEHHBIX PE3UCTOPOB, €CIH
COIIPOTHBIIEHUE KAXI0T0 U3 HUX Ha 25 OM 0o0JbllIe MPEeAbIAYIIET0, a CONPOTUBIEHHUE IEPBOTO PE3UCTOPA
R1=400 Om? Haiinute HampspKeHHE Ha TSATOM pe3uctope Rs , ecin HanpsbkeHune nutanus mnenu 220 B.

3. K tpexdasnoii cern ¢ nunHelHbM HampspkeHueM 380 B moakioyeHa cuMMeETpUuYHAs Harpyska,
aKTHUBHOE COINPOTHUBIICHHE KOTOPOM B Kaxoi (aze 240 OM, a eMKOCTHOE

80 Om. Haiitu pa3Hble TOKM 1 HaNpsKEHUE TPH BKIIIOYSCHUN HArpy3KH «3BE370M»?

4. CuHycouJalbHO U3MEHSIOIIMECS HANpPSHKEHUS TMPEJCTAaBICHBl  CIECAYIOIIMMHU  BBIPAKECHHUSIMHU
u;=100sin(314t+30°),u,=200sin(314t+60°). OnpenenuTe MpPH MOMOIIM BEKTOPHOH IuarpaMMbl oOIIee
HarpspKeHue (IeHCTByoIee 3HaYeHuE).

5. Haiinure BblpaskeHue NI MTHOBEHHOI'O 3HAYEHMs TOKa B IIENMM C KOHJEHCATOpOoM eMKocThio C=1
MK®, KOTOPBIH MOJKIIIOUEH K UCTOYHUKY NepeMeHHoro Hanpsbkenus 220 B, vacroroit 100 .

6. Kakast MOIIHOCTb pacxo/lyeTcs B COEIMHUTENIbHBIX IPOBOJIAX, €CIM HalpsbkeHne Ha Harpyske 80 B, a
ToK B uenu 40 MA? Dnektpuueckas uenp nojkitoueHa Kk ucrouHuky ¢ J/JIC E =100 B u BHyTpeHHUM
COMPOTHUBIIEHUEM [= 50 Om.

7. K tpexdazHoii cetn ¢ nuHEHHBIM HampspkeHueMm 127 B moakimioueHa cUMMeETpUYHas Harpyska,
aKTUBHOE CONPOTHUBIICHHE KOTOPOH B Kaxkaoi ¢asze 110 Om, a ”HAYKTUBHOE

60 Om. Haiigute (a3Hbie TOKU U HAMPSHKEHHUE MTPH BKIFOYEHUN HATPY3KU «TPEYTOIbHUKOM»?

8. Uemy paBHO 00lIllee CONPOTUBIIEHUE LIENH U3 § MOCIEI0BAaTEIIbHO COEAMHEHHBIX PE3UCTOPOB, €CIIU
COINPOTHUBIIEHUE KaxaA0r0 U3 HUX Ha 50 OM Oomblie MpeabIaYyIIEro, a CONPOTUBICHHE IEPBOTO PE3UCTOPa
R1=200 Om? HaiiTu HanpsikeHre Ha BOCbMOM pesuctope Rg , ecnu Hanpspkenue nutanus uenu 220 B.

9. K tpexdasznoii cetn ¢ nuHelHbIM HampspkeHuem 220 B moakimioueHa cUMMeETpUYHas Harpyska,
aKTUBHOE COIIPOTUBJIEHHE KOTOPOM B Kax 1011 paze 180 Om, a eMKocTHOE

150 Om. Haiitu a3zubie TOKU M HANPSHKEHUE MTPU BKIIIOUEHUN HArPYy3KH «3BE30M»?

10.CuHyconanbHO U3MEHSIONIUECS TOKU MTPEICTAaBICHBI CIIEAYIOIUMHU BbIpaXKECHUSIMHU
11=0,5sin(314t+45°), 1,=0,8sin(314t+90°). Onpeaenute Mpu MOMOIIU BEKTOPHOM AMArpaMMBbl OOIIHIA TOK
(meiicTByrOIIIEE 3HAUCHHE).

11. Haiinure BbIpakeHHE JJI1 MTHOBEHHOT'O 3HAUEHHUS TOKA B LIEMU C KaTYIIKOW MHAYKTUBHOCThIO L=
0,4 TH, KOTOpas MOJKIIIOUEHA K UCTOYHUKY ITepeMeHHoro HanpspkeHus 220 B, gacroroii 50 I'm.

12. Kakast MOIIIHOCTb pacXxonyeTcsl B COEUHUTEIBHBIX IPOBOAAX, €CIIU HaNpskeHUue Ha Harpyske 180 B,
a Tok B uenu 50 MA? Dnektpuueckas Lenb nojakiaoyeHa k ucrounuky ¢ 9JIC E= 200B u BHyTpeHHUM
COINIPOTUBIIEHUEM [gy= 40 OMm.

13. K Tpexdaznoit cetu ¢ nuHelWHbIM HampspbkeHueM 380 B monkimioueHa cHUMMeETpHuYHasi Harpyska,
aKTHUBHOE CONPOTUBJIEHUE KOTOPOH B ka0 aze 250 Om, a eMKOCTHOE 100 Om. Haiinure da3nble
TOKHU U HaNpsHKEHHUE MPU BKIOYEHUH HArpy3KU «TPEYroJIbHUKOM»?

14. Yemy paBHO ofliee COMpoTHBIEHHE LeNH U3 14 mocnenoBaTeIbHO COEIMHEHHBIX PE3UCTOPOB, €CIIU
COMPOTHUBIIEHNE KX 10T0 U3 HUX Ha 30 OM OombIIe IpeabIAyIIero, a COMPOTHURICHUE TIEPBOTO PE3UCTOPA
R1=300 Om? Haiigute HanpsbkeHue Ha iecsiToM pe3uctope Rip , ecnu Hanpspbkenue nuTtanus uenu 220 B.
15. K TpexdazHoit cetu ¢ nuHeWHbIM HampspbkeHneM 220 B monkiioueHa cHUMMETpHYHasi Harpyska,
aKTUBHOE CONPOTHBIIEHHE KOTOPOil B Kaxaoil daze 180 OMm, a emKkocTHOE 60 Om. Haiitu da3ubie
TOKH U HAaIIPSDKEHUE NIPU BKIIFOUEHUH HArpy3KH «3BE30W»?

16. CuHyconaanbHO W3MEHSIOLIUECS HaNpsHKEHUS NPEICTABIECHbI CIEAYIOIIMMHU BBIpAXEHUSAMHU U1 =
150sin(314t + 45°), uy = 250sin(314t + 90°). Onpenenure MPH MOMOIIX BEKTOPHOM AMarpaMMbl 001Iee
HanpsDKeHue (JIeiicTByrolIee 3HaUeHHe).

17. Haitnutre BBIpaKeHHE JJIT MTHOBEHHOTO 3HAUEHHUS TOKAa B IEMHU ¢ KOHACHCATOPOM e€MKOCThio C=2
MK®, KOTOpBIN NOJIKIIIOUEH K UICTOYHUKY ITepeMeHHOro HanpsbkeHnus 220 B, wactoroit 50 I'm.
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18. Kakast MOIIIHOCTb pacXxolyeTcsl B COEAMHUTEIbHBIX IPOBOIAX, €CIIM HANPSOKEHUE Ha Harpyske 225 B,
a Tok B 1enu 20 MA? DnekTpuyeckas 1enb noakiaoueHa K uctouHuky ¢ J/IC E =250B u BHyTpeHHUM
COMPOTHUBIEHUEM [5;= 50 Om.

19. K tpexdasznoii cetn ¢ nuHeWHbIM HampspkeHueM 380 B momkmiodeHa cuMMMeTpuUuHas Harpyska,
aKTUBHOE CONPOTUBIICHHE KOTOPOil B Kaxaoi (aze 220 Om, a unayktuBHoe 120 Om. Haiinute dazubie
TOKH U HaNpsKEHUE NPU BKIIIOYCHUH Harpy3KHU «TPEyroJIbHUKOM»?

20. YUemy paBHO oOIiee CONMpOTHBIICHHE LENH U3 12 mocaeoBaTenbHO COeNMHEHHBIX PE3UCTOPOB, €CIIU
COIIPOTHBIIEHHE KaKA0ro 13 HUX Ha 20 OM OoJiblie IpeablAYIIEro, a CONPOTUBIIEHHE NIEPBOI0 PE3UCTOpa
R1=100 Om? Haiitu HanpspkeHHe Ha OJAMHHAALATOM pe3ucrope Rii, eciiv HampsykeHUe NUTaHMs LEenu
220 B.

21. K tpexdaznoii cetn ¢ nuHeiHbIM HanpspkenneM 380 B moakimroueHa cMMMeETpHYHas Harpyska,
AKTHUBHOE COIPOTHUBJICHHE KOTOPOH B Kaxaou (aze 260 Om, a eMKOCTHOE

130 Om. Haiitu (ha3Hble TOKHM U HanpsHKEHUE MPH BKIIFOYSHUH HArPY3KU «3BE3I0N»?

22. Haiigute BbIpa)K€HHE JJIs1 MTHOBEHHOI'O 3HA4YEHUS TOKA B LIENH C KaTYIIKONW MHIYKTHUBHOCTBIO L =
0,6 I'n, KOTOpast MOAKIIIOUEHA K UCTOYHUKY NepeMeHHoro HanpspkeHus 220 B, wacroroit 100 I'm.

23. CuHYCOUAAIbHO U3MEHSIOIUECS TOKH MTPEJICTABICHB! CIEAYIOIIUMU BbIPAKEHUSIMU
11=0,8sin(314t+30°), i,=1,6sin(314t+60°). Onpepenurte Npu MOMOIIY BEKTOPHOH JAMArPaMMBbl OOLIHI TOK
(meiicTByrOIIICE 3HAUCHHE).

24. Kakast MOIITHOCTb PAcXO/yeTcs B COEAMHUTEIbHBIX IPOBO/IAX, €CIU HaNpshkeHUue Ha Harpyske 220 B,
a Tok B nenu 50 MA? Dnektpuueckas 1ens nojakiaoueHa Kk uctoyHuky ¢ 3/1C E = 240 B u BHyTpeHHUM
COMPOTHUBIIEHUEM [= 80 Om.
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buiiersl 119 poBeeHNs IK3aMeHa
(ouHas 1 320uHast popMbI 00yUEHHS)

HNHcTpyKuus 1S 9K3aMeHY0Ierocs:

1. IIpouTnTe BHUMATENBHO UHCTPYKLUIO.

2. Ilpu moAroToBKe K OTBETY M HEMOCPEICTBEHHO BO BPEMs OTBETA HA K3aMEHE 00YyJaroIuMCs
pasperraercsi Mmoyib30BaThCsl Ta0OPATOPHBIM U JAEMOHCTPALMOHHBIM 000pYIOBaHHEM, KaJbKYJISATOPaMH,
CIPaBOYHHMKAMHM U TaOIULAMH, HE CO/IEPIKAILKMMU MPSAMOro OTBETA HAa BOIPOCHI OMIIETOB.

3. Ilpu BbInoNHEHUM 3agaHuil Bbl Mokere monb30BaTbCcsi 4EpHOBUKOM. COBETYEM BBIIOJIHATH
3aJJaHKs B TOM IOpsAKE, B KOTOPOM OHHU JaHbl. J{JIs1 SKOHOMHMH BpEMEHHU MpOoITycKaiTe 3ajaHue, KOTopoe
HE y/IaeTCsl BBINOJHUTH Cpa3y, M MEepPexXoquTe K cieayromeMy. Ecinu mocne BHIOIHEHUs BCei paboThl y
Bac ocranercs Bpems, Bbl cMoxeTe BEpHYTBHCS K IPOINYILIEHHBIM 3alaHUSM.

4. Bpems Ha noaroToBKy — 40 MUHYT.

KonTponupyemsie komnerenuuu: OK 01, OK 02

Kpurepum ouenku:

OlleHKA «OTJIMYHO» — 3aCIy)KUBaeT O00y4arouuiics, MoKa3aBIIUN TIyOOKHMH M BCECTOPOHHUI
YPOBCHb 3HAaHUA JUCHUIIIMHBI, YCIICIITHO BBITIOTHUBIITHH 3aaaHus, IpeAYCMOTPCHHLBIC HpOFpaMMOﬁ.

OlleHKAa «XOPOIIO» — 3aCIYXKHBAeT OOyYaroluiics, MOKa3aBUINil MMOJTHOE 3HAHUE TUCIUILIMHBI,
YCIIEUIHO BBIITOJIHUBIIMKI 33JaHUsA, IPEAYCMOTPEHHBIE IPOTPAMMOM, HO JOIYCTUBIIUN HE3HAYNUTEIbHBIE
HEJIOYETHI B OTBETE.

OLIEHKA «YIOBJIETBOPHUTEJbHO» — 3aCIy)KHBaeT OOy4alolIMiCsS, TIOKa3aBIIMM 3HaHUE
JUCHUILUIMHEL B 00bEMe, JIOCTaTOYHOM [UJIsl MPOJOJDKEHUS OOY4YEeHMs, CIPABUBIIMKCS C 3aJaHHUIMH,
MIPEAYCMOTPEHHBIMH MPOrPaMMOM (JIOMYCKAIOTCSI HEMOJIHBIE OTBETHI HA MOCTABJICHHBIE BOPOCHI).

OlleHKA  «HEeYAOBJIETBOPUTEJIbHO» —  3aciHy)KuBaeT oOywaromuiics, 0OHapyXHUBIIHIA
3HAYUTCIIBHBIC HpO6€JII>I B 3HaHUMU JUCHUIIIIMHBI, I[OHyCTI/IBHH/Iﬁ MMPUHOUIIMATIBHBIC OIHI/I6KI/I Inpu
BBIIIOJIHEHUH 33JJaHUH, IPETyCMOTPEHHBIX POIPaMMOM.
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OTBeThI

buaersl

Bonpocsl

SN

o1

(o]

7 8

10

1 B

(o)

r a

«TpeyronbHUK»
Uy = U, =220B
Z=V(R?*+X%) =186 Om
l5=Us/Z=1,18A

R=10R;+45AR=51250M
I=U/R=0,04 A
Us=1Rgs= |(R1+4AR) =
=20B

«3Be3man»

Uy = U,/ V3 =220B
Z=V(R?+ Xc?) =2530Mm
Id) = Ud) 1Z :0,87 A

Un = 290B
U=U,/\2=206B

Un=V2U=310B

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

E:UHarpys.+UBHyTp+Ucoe;1.np.
Ucoeu.np:E - UHar‘pyg- Ir==18B
Pcoea.np.: Ucoeu.np_ |:0,72BT

«TpeyTOJ'IBHI/IK»

Uq) = UJ1 =127B
Z=V(R?+ X %) =125 Om
lg=Uqy IZ=1A

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

Us = | Rg= | (Ry+7AR) =
=40B

«3Be3na»
Uy=U,/V3=127B
Z=V(R*+ Xc%) =234 Om
lg=Uy/Z =054 A

10 B

Im=0,12 A
I=1,/\2=0,085A

11 0

Un="2 U = 310B
o = 2nf =314 pan/c
Xi=Lo =126 Om
Im=Un/X_=2,46 A
i =2,46 sin 314t

12 0

E:UHarpy3.+UBHyTp+UcoeJ1.np.
Ucoea.np.zE'UHarpysxa' Ir==18B
Pcoen.np.: Ucoen.np.lzoagBT

13 0

«TpeyronbHUK»
Up=U,=380B
Z=V(R?+ X ?) = 269 Om
ch = Ucb/Z :1,41A

14 a

R=14R1+91AR=69300m
I=U/R=0,032 A

84




U= 1 Rio=I (R1+9AR)=
=18B

15

«3Be3may»
Up=U,/\3=127B
Z=V(R?+ Xc?) =190 Om
lg=Uy/Z=0,67 A

16

U, =380 B
U=U,/\2=270 B

17

Un=Y2U=310B

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

18

E:Unarpys.+UBHyTp+Ucoeu‘np.
Ucoeu.np.:E'UHarpy31<a' Ir==24B
Pcoeu.np.:Ucoen.np.|=Oa48BT

19

«TpeyronbHUK»

Uy =U,=380B
Z=V(R*+ X %) =251 Om
lpy=Uyp/Z=151 A

20

R=12R;+66AR=252 Om
I=U/R=0,087 A

Uq=I R11:|(R1+10AR): =
26 B

21

«3Be3may»
Uy=U,/V3=220B
Z=V(R?+ X% =291 Om
ly=Uy/Z=0,76 A

22

Im=2,36 A
=1/ V2=1,67A

23

Um=12 U = 310B
o = 2nf = 628 pan/c
Xi=Low =377 Om
Im=Un/X_=0,82 A
i = 0,82 sin 628t

24

E:UHarpy3.+UBHyTp.'l'Ucoe;[.np
Ucoez{.np.: E'UHarpySKa' Ir=
=16B

PCOGI[.H[):UCOCZ(.HD.I = 058 Bt
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Munucrepcerso Tpancnopra Pocceuniickoin ®@enepauuu
®enepajbHOE ATEHTCTBO JKEJIE3HOAOPOKHOT0 TPAHCIIOPTA
®enepanbHOe rocyIapcTBeHHOE 0101 KeTHOE 00pa3oBaTeIbHOE
yupe:KIeHHe BbICIIero 00pa3oBaHus
«IIpuBOKCKHUI rOCy1apCTBEHHbIN YHUBEPCUTET IMyTel cO00IeHUsD)

Paccmotpeno: JK3aMeHAUMOHHBIN Omiier Ne 1 Yr1Bepxkaaro:
Ha 3aceJJaHUU LIUKJIOBOH 0 JUCLUIUINHE HauanbHuk yuebHOro
KOMMCCHUH OI1.02. Dy1eKTPOTeXHUKA H orxena
o0uienpogeccuoHaNbHBIX U JIEKTPOHUKA
MaTEeMaTHYECKUX JAUCLUIUIMH JUISL CIIELUAIbHOCTH ®.1.0.
[Ipotokom Ne 23.02.01 Opranu3anus N€PeBO30K U | « » 20
OT«__ » 20 1. yIpaBJI€HUE Ha TPaHCIIOpTE (110 T.
[Ipencenarens [IK BHJIaM)

®.11.0. ['pynnst

B 3apanusax Nel-Ne9 nHeoOxoauMo BeIOpaTh MpaBHIBHBINA OTBET, 3amucaTh OyKkBY orBeTa; B NelO-pemuTh
3ajauy.

1. Kakoii u3 mpoBOOB OJIMHAKOBOM [UIMHBI M3 OJHOIO M TOTO K€ MaTepuaja, HO Pa3HOTo JUaMeTpa,
CUJIbHEE HarpeBaeTcs Mpu OAHOM U TOM K€ TOKe?

a) 00a mMpoBOJa HarpeBaIOTCs OAMHAKOBO;

0) cuibHee HarpeBaeTcs MPOBOJ ¢ OOJIBIINM JHAMETPOM;

B) CHJIbHEE HarpeBaeTcsi MPOBOJI C MEHBIIIUM JHAMETPOM.

2.CKOJIbKO IIECTUBOJILTOBBIX JAMIIOYEK HEOOXOJAMMO B3ATh JJIsi €IOYHON THPJISH/IbI, €CIIU HAINPsHKEHUE
cetu 220B?

a) 37 mr.;  6) 20 mr.; B) 40 mmiT.; r) 16 mr.

3. OnpenenuTs CONPOTUBIICHHUE JIaMITbl HAKAJIMBAaHUS, €ciid Ha Hel Hanucado 100 Bt u 220 B.
a) 484 Ow; 6) 448 Owm; B) 684 Owm; r) 864 Owm.

4.1lens IEpEMEHHOTO TOKA COJIEPKUT JIaMIy HakainuBaHus. Kak m3mensiercst mo ¢ase TOK U HampsiKeHHe
B 3TOM 1enu?

a) TOK OIepekaeT HANPsHKEHUE Ha yrodl m/2;

0) HanpspKEHUE U TOK COBMAJAIOT 110 (ase;

B) HaNpsHKEHUE ONepekaeT TOK Ha yroi m/2.

5. Cxema cOCTOUT M3 OJJHOTO PE3UCTUBHOIO 3JIeMEHTa ¢ conpoTuBieHneM R=220 Om. Hampsixenue Ha
e€ 3axxumax U= 220 sin 628t. Onpenenure MokazaHUus aMIepMeTpa U BOJIbTMETPA.

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

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

6. CuMMeTpuuHas Harpyska COE€IMHEHa «3Be3fon». JIuHeliHoe HampspkeHue pasHo 380 B. Haiinure
(azHoe HanpsKEHHE.
a) 127 B; 6) 220 B; B) 380 B.

7. HacTtoTa BpallleHHs MAarHUTHOTO TOJsi acuHXpoHHOoro nsuratens 1000 o6/muH. YactoTa BpamieHwUs
poTopa

950 06/muH. OTnipeenuTh CKOIbKEHHE.

a) 50; 6) 0,5; B) 5; r) 0,05.

8. CKOJIBKO p-n MEPEX0JI0B COACPKHUT MOTYIIPOBOTHUKOBBIN AHO?
a) O/IVH; 0) nBa; B) TpH; T) YeThIpE.

86



9. Kakyro poib B 3JIEKTPOHHBIX CXEMaxX BBINOJIHSIET BapuKarl?
a) CONPOTHBIICHUS; 0) KiIro4a; B) HHIYKTUBHOCTH; ) EMKOCTH.

10. K Tpexda3zHoit cern ¢ nuHeWHbIM HampspkeHueM 220 B moakimrodeHa cUMMeETpUYHash Harpyska,
aKTUBHOE COIPOTHBIIEHHE KOTOpoW B Kaxaoil ¢aze 150 Om, a uaayktuBHoel 10 OMm. Haiinute da3nbie

TOKH W HAIIPSXKCHUA ITPU BKIIIOUCHUN HAIrPpy3Kn ((Tpeyro.]'II)HI/IKOM»?

[IpenonaBarens d.N.0.
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Munucrepcerso Tpancnopra Pocceuniickoin ®@enepauuu
®enepajbHOE ATEHTCTBO JKEJIE3HOAOPOKHOT0 TPAHCIIOPTA
®enepanbHOe rocyIapcTBeHHOE 0101 KeTHOE 00pa3oBaTeIbHOE
yupe:KIeHHe BbICIIero 00pa3oBaHus
«IIpuBOKCKHUI rOCy1apCTBEeHHbIN YHUBEPCUTET IMyTell cO001eH s

Paccmotpeno: JK3aMeHAUMOHHBIN OmiieT Ne 2 Yr1Bepxkaaro:
Ha 3aceJJaHUU LIUKJIOBOH 0 JUCLUIUINHE HauanbHuk yuebHOro
KOMMCCHUH OI1.02. Dy1IeKTPOTeXHUKA H orxena
o0uienpogeccuoHaNbHBIX U JIEKTPOHUKA
MaTEeMaTHYECKUX JAUCLUIUIMH JUISL CIIELUAIbHOCTH ®.1.0.
[Ipotokom Ne 23.02.01 Opranu3anus N€PeBO30K U | « » 20
OT«__ » 20 1. yIpaBJI€HUE Ha TPaHCIIOpTE (110 T.
[Ipencenarens [IK BHJIaM)

®.11.0. ['pynnst

B 3apanusax Nel-Ne9 nHeoOxoauMo BeIOpaTh MPaBUIBHBINA OTBET, 3anucaTh OykBY oTBeTa; B Nel(O-pemuTh
3ajauy.

1.B xakux ciydasx NpUXOJUTCs MPUMEHSATD MapajlyieIbHOE COEUHEHNE KOHIEHCATOPOB?
a) JUIsl TOJTy4EeHUsI OOJIBIINX EMKOCTEH;

0) i ynydiieHus 3anaca NpoYHOCTH U30JISIIIMKA KOHACHCATOPa;

B) JIJIsl IOJTyYEHUS] MaJION EMKOCTH.

2. Tpu pesuctopa: Ri= 4 Om, Ry=5 Om, R3=6 Om coenuHEHBI MOCIEAOBATEILHO U BKIIOUYEHHI B
AJIEKTPUUECKYIO ceTh. Eciu HanpsbkeHue Ha pesuctope R, paBHO 12 B, To HanpspkeHHE 3JIEKTPUYECKOM
CETH PaBHO:

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

3. OnpenenuTh TOK ls, MOAXOAAIINN K Y31y LM MMOCTOSTHHOTO TOKAa, €CJIM TOKU B BeTBiIX: |1 =-3 A, |y
=1A, I3=5A, I;=-4A.
a) 12 A; 0)1A; B) 6 A, r)-7 A.

4.1lenb mepeMEHHOTO TOKA COJIEPKUT KOHJleHcaTop. Kak u3mensercs no (asze TOK U HanpspDKeHUe B 3TON
uenu?

a) TOK OIepexaeT HalpsHKeHHe Ha Yroul m/2;

0) HanpsDKEHUE M TOK COBMAIaloT o (ase;

B) HaIlpsDKEHHE ONepekaeT TOK Ha yroi m/2.

5. Kak U3MEHHUTCSI EMKOCTHOE COIPOTHUBIIEHUE C YBEJIIMUYEHUEM YacTOTHI B 4 pa3a?
a) He U3MEHUTCS; O) yMEHbLIUTCS B 4 pa3a; B) yBeIWUMUTCS B 4 paza; T) yMeHbIIUTCS B 16 pas.

6. Harpyska coennHeHa «3Be3/10i». B kakoM ciydae TOK B HyJI€BOM MpoBo/ie paBeH 07
a) MpU CUMMETPUYHOI Harpy3ke;  0) Mpu HECUMMETPUYHON HarpysKe.

7. CuMMeTpuYHas Harpy3Kka COeAHMHEHA «TPeyroibHUKOM». [lpu nu3mepenuun (a3HOro TOKa, aMIepMETP
nokazai -10 A.Halinure TOK B IMHEHHOM MPOBO/IE.
a)10A; ©0)17,3A; B)14,14 A; 1)20A.

8. M3mepurenbHbIil TpaHchopMaTop TOKa MMeeT OOMOTKM ¢ uuciaoM BUTKOB 2 u 100. Onpenenute
kod(purmeHt Tpanchopmarmu.
a) 50; 6)0,02; B) 98; r) 102.

9. BHCKTpOHHBIC YCTpOﬁCTBa, Hpeo6pa3y10ume MOCTOAHHOC HAIIPSAKCHUEC B IMEPCMCHHOC HAIIPSIKCHUC,
Ha3bIBAKOTCA:
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a) BBIIPSIMUTEISIMUY; 0) uHBEpTOpaMu; B) CTaOMIIUTPOHAMU; r) GpUIbTpaMu.
10. Yemy paBHO obuiee conpoTuBieHHe 1enu u3 10 mocieaoBaTeNbHO COSIMHEHHBIX PE3UCTOPOB, €CIIH

COIIPOTHBIIEHUE KAKIOIr0 U3 HUX Ha 25 OM Oosiblie MpeablIyero, a CONPOTUBIEHHE IEPBOI0 PE3UCTOpa
R1=400 Om? Haiigute HanpsbkeHUe Ha IITOM pe3uctope Rs , eciin HanpsbkeHue nutanus nenu 220 B.

[IpenonaBarens d.N.0.
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Munucrepcerso Tpancnopra Pocceuniickoin ®@enepauuu
®enepajbHOE ATEHTCTBO JKEJIE3HOAOPOKHOT0 TPAHCIIOPTA
®enepanbHOe rocyIapcTBeHHOE 0101 KeTHOE 00pa3oBaTeIbHOE
yupe:KIeHHe BbICIIero 00pa3oBaHus
«IIpMBOIKCKHUI rOCy1apCTBEHHbIN YHHUBEPCUTET MyTel CO00IeHHsD)

Paccmotpeno: JK3aMeHAUMOHHBIN OmiieT Ne 3 Yr1Bepxkaaro:
Ha 3aceJJaHUU LIUKJIOBOH 110 JUCLUIUINHE HauanbHuk yuebHOro
KOMMCCHUH OI1.02. Dy1eKTPOTeXHUKA H orxena
o0uienpogeccuoHaNbHBIX U JIEKTPOHUKA
MaTEeMaTHYECKUX JAUCLUIUIMH JUISL CIIELUAIbHOCTH ®.1.0.
[Ipotokom Ne 23.02.01 Opranu3anus N€PeBO30K U | « » 20
OT«__ » 20 1. yIpaBJI€HUE Ha TPaHCIIOpTE (110 T.
[Ipencenarens [IK BHJIaM)

®.11.0. ['pynnst

B 3apanusax Nel-Ne9 nHeoOxoauMo BeIOpaTh MpaBHIBHBINA OTBET, 3amucarh OykBy oTBeTa; B NelO-pemuth
3ajauy.

1.ITo kakOMy 3aKOHY MOXHO ONPEICIUTh CHITY B3aUMOACUCTBUS 3aps0B?
a) 3akony Oma; 0) 3akony Ammnepa; B) 3akony Jxoyns-Jlenna; 1) 3akony Kymona.

2. B anexTpuueckoil ceTu MOCTOSHHOIO TOKa HAapsKEHUE Ha 3aKMMax UCTOYHUKA 3JIEKTposHepruu 26 B.
Hanpsokenue Ha 3axumax norpedurens 25 B. Onpenenute moTepro HapsHKEHUS.
a) 1 %; 0) 2 %; B) 3 %; r) 4 %.

3. Kak u3MeHUTCA HANpsOKEHHE HAa BXOJIHBIX 3aKHMaX d3JEKTPUUECKOW IIeMH MOCTOSHHOTO TOKa ¢
aKTUBHBIM 3JIEMEHTOM, €CITU MapajieIbHO UCXOAHOMY 3JI€MEHTY BKIIOYHUTDH €lI€ OUH dJIeMEeHT?
a) HE U3MEHUTCS, 0) yMEHBIIUTCS; B) YBEJIUYHTCS; T) I OTBETAa HEJIOCTATOUYHO JaHHBIX.

4. OnpenenuTe NepUO]] CUTHAJIA, €CJIM YaCTOTa CHHYCOUJanbHOTo Toka 50 I'm.
a) 400 c; 0)1,4c; B) 0.02 c; r) 40 c.

5. Kak u3MeHUTCsl MHAYKTHUBHOE CONPOTUBIIEHUE C YBEIUYEHUEM YaCTOTHI?
a) HE U3MEHUTCS; 0) YMEHBIIUTCS; B) YBEIUUYMUTCH.

6. CumMeTpu4Has Harpy3ka COEJUHEHa «TpeyrojpHukKom». JIuHeitHoe Hampspkenue paBHo 380 B.
Haiigure dasHoe HanpspkeHue.
a) 127B;  6)220B; B)380B.

7. Ilpm Kkakux 3HaUeHUsAX KodpduuueHta TpaHchoOpMalUU  Le1ecoo0pa3HO  MPUMEHSTh
aBTOTpaHchopMaTopbl?
a)k>1; 0)k<1; B) k<2; ') HE UMEET 3HAUYEHUS.

8. Kax m3meHurcs yactora BpallleHuss MarHUTHOTO TOJIS IPY YMEHbBILIEHUH Nap MOJICOB aCHHXPOHHOTO
Tpex¢azHoro ABUraTesns?
a) yBEJIUYUTCS; 0) yMEHBIIUTCS; B) OCTaHETCs MPEeXKHEH.

9.CKOJBKO p-n MEPEXO00B Y OUMOISIPHOTO TpaH3UCTOpa?
a) O/IVH,; 0) 1Ba; B) TpHU; T') YEThIpE.

10. K tpexdazHoii cetu ¢ nuHelHbIM HamnpsbkeHueM 380 B moaxitoueHa cUMMeTpUYHas Harpyska,

aKTHUBHOE COMPOTHUBIIEHUE KOTOPOi B Kaxkaou ¢aze 240 Owm, a emxoctHOe 80 Om. Haiitu ¢a3Hbie TOKH U
HaIPsKEHUS MIPU BKIIFOUEHUH HATPY3KU «3BE301»?7
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[IpenonaBarens

©.1.0.
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Munucrepcerso Tpancnopra Pocceuniickoin ®@enepauuu
®enepajbHOE ATEHTCTBO JKEJIE3HOAOPOKHOT0 TPAHCIIOPTA
®enepanbHOe rocyIapcTBeHHOE 0101KeTHOe 00pa3oBaTeIbHOe
yupe:KIeHHe BbICIIero 00pa3oBaHus
«IIpMBOKCKHUI rOCy1apCTBEHHBIN YHUBEPCUTET MyTel CO00IeHHsD)

Paccmotpeno: JK3aMeHAUMOHHBIN OmiieT Ne 4 Yr1Bepxkaaro:
Ha 3aCeIaHUU IUKIIOBOU 0 TUCIUIUINHE HauanpHuk yue6HOTO
KOMMCCHUH OI1.02. Dy1eKTPOTeXHUKA H orxena
o0uienpogeccuoHaNbHBIX U JIEKTPOHUKA
MaTEeMaTHYECKUX JAUCLUIUIMH JUISL CIIELUAIbHOCTH ®.1.0.
[Ipotokom Ne 23.02.01 Opranu3zamnusi IEpeBO30K U |  « » 20
OT«__ » 20 1. yIpaBJI€HUE Ha TPaHCIIOpTE (110 T.
[Ipencenarens [IK BHJIaM)

®.1.0. ['pynnst

B 3aganmsax Nel-Ne9 HeoO6xomumMo BEIOpaTh MPaBUIIbHBINA OTBET, 3aucaTh OykBy oTBeTa; B Nel0-pemnth
3ajauy.

1.Kakoli 3 NmpoBOJOB OJMHAKOBOIO CEYEHHsI M3 OJHOTO M TOrO K€ Marepuana, HO pa3sHOM UIMHBIL,

CHJIbHEE HarpeBaeTcs Ipy OJJHOM U TOM ke TOoKe?

a) o0a MpoBO/Aa HATPEBAIOTCS OJIMHAKOBO;

0) cuibHEE HarpeBaeTCs MPOBO/I OOJIBIIEH JJIMHEI;

B) CHJIbHEE HarpeBaeTcs MPOBOJI MEHbIIEH JUINHBI.

2. Kako#i crioco0 coeiMHEHHUSI HCTOYHUKOB TIO3BOJISIET YBETUYUTH HANIPsHKCHHE?
a) MocJIeZIoBaTeIbHOE COeIMHEHUE; 0) mapajuielbHOe COSAMHEHNUE; B) CMEIIaHHOE COCIUHEHUE;
') HU KaKOW U3 NIEPEYNCICHHBIX CIIOCOOO0B.

3. B anexTpuueckyo 1enb N0CcIe10BaTeIbHO BKIOYEHBI iBa pe3ucropa ¢ cornporusieHueM 10 Omu 110
Owm. Hanpsoxenue Ha Bxozae 120 B. Onpenenvre TOK B LIETH.
a)40A; 6) 1 A; B)12,8A; r)6A.

4. Ilpn mocnenoBaTebHOM COEIMHEHUH PE3UCTOPA, KaTYIIKH HHAYKTHBHOCTH, KOH/IEHCATOPa 0Ka3aJoCh,
YTO TOK OTCTAET OT HANPSDKEHUS] Ha HEKOTOPBIN yroi. YTo MOKHO CKa3aTh O XapakTepe Harpy3ku?

a) Mpeo0I1ajaeT eMKOCTHOE CONIPOTUBIICHHE;

0) npeoOnagaeT HHAYKTUBHOE COMPOTUBIICHUE;

B) IpeodiaiaeT akTUBHOE COIIPOTUBIICHHUE, @ MHAYKTUBHOE U EMKOCTHOE COMPOTHUBIICHUS PABHBI.

5. B tpexdasznyto ceth ¢ uHeHBIM HanpsokenneM 380 B BriTtouaroT Tpexdas3Hblil IBUTaTeNhb, KOKIas U3
00MOTOK KoTOporo paccuntana Ha 220 B. Kak cnegyer coequHUTh OOMOTKU ABUTATENS?

a) «TPEYTOJILHUKOM; 0) «3BE3710i1»; B) JIBUTATENIb HEJIb3sl BKJIIOYATh B 3TY CETh;

') MOXHO «TPEYTOJIbHUKOM», MOXKHO «3BE3JI0M».

6. O6MOTKH Tpex(ha3HOro TeHepaTopa COeNUHEHBI «TPeyroJbHUKOM». CKOJNBKO TUHEHHBIX MPOBOJOB
MOAXOAUT K reHeparopy?
a) 3; 0) 4; B)2; T)6.

7. Y cunoBoro ogHo¢hazHOro TpaHcpopmaropa HOMUHANIbHOE HampsbkeHue Ha Bxone 6000 B, Ha BbIxoze
100 B. Onpenenuts k03P PuipieHT Tpanchopmammm.
a) 60; 0) 0,016; B) 6; r) 600.

8.YmpasisieMble BBITPSIMUTENN BBINOJIHAIOTCS Ha 6a3e:
a) TUOJIOB; 0) MOJIEBBIX TPAH3UCTOPOB; B) OUIIOJISIPHBIX TPAH3UCTOPOB; I') TUPHUCTOPOB.
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9. K kakoil cTeneHn UHTErpaluy OTHOCATCS UHTErpajbHble MUKPOCXeMBbI, coaepxkamue 400 morunueckux
JJIEMEHTOB?
a) Majoi;  0) cpenHeit; B) BBICOKOII; ') CBEpPXBBICOKOM.

10.CunyconanbHO H3MEHSIONTUECS HATIPSKEHHSI IPEICTABICHBI CIICTYIOIIMMH BRIPAKEHUSIMU
U;=100sin(314t+30°), uy=200sin(314t+60°). Onpenenure nNpu MOMOIIM BEKTOPHOW JMAarpaMMbl oOIee

HarpsbKeHue (IeMcTByroIIee 3HaYCHHE).

[IpenonaBatens ®.1.0.
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Munucrepcerso Tpancnopra Pocceuniickoin ®@enepauuu
®enepajbHOE ATEHTCTBO JKEJIE3HOAOPOKHOT0 TPAHCIIOPTA
®enepanbHOe rocyIapcTBeHHOE 0I01KeTHOe 00pa3oBaTeIbHOe
yupe:KIeHHe BbICIIero 00pa3oBaHus
«IIpMBOKCKHUI rOCy1apCTBEHHBIN YHUBEPCUTET MyTel CO00IeHHsD)

Paccmotpeno: JK3aMeHAUMOHHBIN OmiieT Ne 5 Yr1Bepxkaaro:
Ha 3aCeIaHUU IUKIIOBOU 0 TUCIUIUINHE HauanpHuk yue6HOTO
KOMMCCHUH OI1.02. Dy1eKTPOTeXHUKA H orxena
o0uienpogeccuoHaNbHBIX U JIEKTPOHUKA
MaTEeMaTHYECKUX JAUCLUIUIMH JUISL CIIELUAIbHOCTH ®.1.0.
[Ipotokom Ne 23.02.01 Opranu3zamnusi IEpeBO30K U |  « » 20
OT«__ » 20 1. yIpaBJI€HUE Ha TPaHCIIOpTE (110 T.
[Ipencenarens [IK BHJIaM)

®.1.0. ['pynnst

B 3apanusax Nel-Ne9 nHeoOxoauMo BeIOpaTh MpaBUIBHBINA OTBET, 3amucarb OykBy oTBeTa; B Nel(O-pemmunth
3ajauy.

1.Ilo nmpoBosIOYHOM criupany, CONPOTUBIEHUE KOTOPO B HarpeToM coctosHuu 48 Owm, Teder TOK - 2,5
A.Kakoe Koa1uecTBO TEIIOThI BBIIAEIUT 3TA CIIUpallb 3a 2,5 MUHYTHI?
a) 25 xIx; 0)45k/bx; B) 7,5x/[x.

2.0npenenuTh oOlee CONMPOTUBIEHUE LENH MpHU HapalyIeIbHOM COEAMHEHUH 2-X NOTpeOHuTesnei,
COIpOTHUBIIEHUE KOTOPHIX 110 100 OM?
a)2000M; 6)500m; B)100wM; 1)0,2 Om.

3. Kak uamenurcs ciBur (a3 Mexay HanpsHyKeHHEM M TOKOM Ha KaTyIIKe MHIYKTMBHOCTH, €ciu 00a e
napamerpa (R u X| ) onHOBpeMEeHHO yBenu4arcs B JiBa pasza?

a) YMEHbIIUTCS B JBa pasa; 0) yBeNIMYUTCS B JIBA pa3a; B) YMEHBLIUTCA B YEThIpe pasza; T) He
U3MCHUTCA.

4. Cxema COCTOUT W3 OJHOTO PE3UCTUBHOIO 3JeMeHTa ¢ conpoTuBieHneM R=110 Om. Hampsokenue Ha
e€ 3axxumax u= 220 sin 628t. Onpenenure MoKazaHUs aMIepMeTpa U BOJILTMETPA.

a)l =2 A, U=220B; 06)1=14A, U=156 B;

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

5.KakoBo cooTHomeHHe MeXIy (a3sHBIMM M JUMHEWHBIMH HANpsHKEHUSIMH  TPH  COEAMHEHHUH
noTpeOuTENeH EKTPOIHEPTUH KTPEYTOJILHUKOM).
a)U,=Uy; 6)U,=Uy/1,73; B) Uy =0,578U,.

6. K uemy npuBoauT oOpbIB BTOPUYHOMH Lienu TpaHchopMaTopa Toka?
a) K KOPOTKOMY 3aMbIKaHHIO; 0) K peXUMy XO0JIOCTOTO XO/1a;
B) K IOBBIIICHUIO HANPSDKEHUS; T') K MOJIOMKe TpaHcdopmaropa.

7. Yacrtora BpallleHUss MarHUTHOTO ToJisi acuHxpoHHoro asurarens 1100 o6/muH. YactoTa BparieHus
potopa 1050 o6/mMuH. OnipeIeIuTh CKOJIbKEHHUE.

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

8. CKOJIBKO p-n IEPEXO0J0B Y THpUCTOpa?
a) O/IMH,; 0) ABa;  B) TpU;  T) YETHIpE.

9. DneKkTpoabl POTOPE3UCTOPA BHITOTHEHBI U3:
a) MeJIu; 0) IUTATUHBI;  B) XKele3a; r) cepedpa.
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10. Haiigute BbIpa)keHHME JJI1 MTHOBEHHOT'O 3HAYEHMs TOKa B LIENU C KOHJEHCATOPOM eMKocThio C=1
MK®D, KOTOPBII NOAKIIOUYEH K UCTOYHUKY nepeMeHHoro Hanpspbkenus 220 B, yacroroi 100 I'm.

[IpenonaBarens ®.1.0.
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Munucrepcerso Tpancnopra Pocceuniickoin ®@enepauuu
®enepajbHOE ATEHTCTBO JKEJIE3HOAOPOKHOT0 TPAHCIIOPTA
®enepanbHOe rocyIapcTBeHHOE 0101 KeTHOE 00pa3oBaTeIbHOE
yupe:KIeHHe BbICIIero 06pa3oBaHus
«IIpMBOKCKHUI rOCy1apCTBEHHBIN YHUBEPCUTET MyTel CO00IeHHsD)

Paccmotpeno: JK3aMeHAMOHHBIN OmiieT Ne 6 Yr1Bepxkaaro:
Ha 3aCeIaHUU IUKIIOBOU 0 TUCIUIUINHE HauanpHuk yue6HOTO
KOMMCCHUH OI1.02. Dy1eKTPOTeXHUKA H orxena
o0uienpogeccuoHaNbHBIX U JIEKTPOHUKA
MaTEeMaTHYECKUX JAUCLUIUIMH JUISL CIIELUAIbHOCTH ®.1.0.
[Ipotokom Ne 23.02.01 Opranu3zamnusi IEpeBO30K U |  « » 20
OT«__ » 20 1. yIpaBJI€HUE Ha TPaHCIIOpTE (110 T.
[Ipencenarens [IK BHJIaM)

®.11.0. ['pynnst

B 3apanusax Nel-Ne9 nHeoOxoauMo BeIOpaTh MpaBUIBHBINA OTBET, 3amucarb OykBy oTBeTa; B Nel(O-pemmunth
3ajauy.

1. MouHocTs nBUraTeNs NOCTOSHHOTO Toka 2,5 kBT. Ilone3nas MomHOCTb, OTaBaeMasi B Harpysky, 1,8
kBT. Onpenenute KIIJ[ auraresns.
a) 0,8; 0) 0,72; B) 0,6; 1) 0,85.

2. B anekTpudeckyro 1enp napauieabHO BKIIFOUEHBI ABa pe3uctopa ¢ conporusieHrneM 10 Om u 150 Om.

Hanpsokenue Ha Bxozge 120 B. Onpenenure TOK Ha HEPa3BETBIEHHOM Y4acTKe.
a) 40 A; 0) 20A; B) 12,8 A; r) 6 A.

3. B kakux ciayyasx OpUXOAUThCs MPUMEHATh NapaJiIeIbHOE COEUHEHNE KOHIEHCATOPOB?
a) JUIsl IOJTy4EeHUsI OOJIBIINX EMKOCTEH;

0) g ynydiieHus 3anaca NpoYHOCTH U30JISIIIMKA KOHACHCATOPa;

B) JIJIsl IOJTyYEHUS] MaJIOl EMKOCTH.

4. Ilpn xKakoM HaNpsKEHUM BBITOJHEE MEpeaBaTh AIEKTPUUYECKYIO SHEPTUIO B JIMHHUM 3JIEKTpoIepesay
IIPY 3a1aHHOM MOITHOCTH?
a) MOHI)KEHHOM; 0) MOBBILIEHHOM; B) O0€3paziuyHo; ) 3HaueHue HanpsikeHus yrBepxkaeHo ['OCTom.

5. Konnencarop emkocteio C MOAKIIOYEH K HCTOYHUKY CHHYCOMIAIBHOTO TOKa. Kak M3MEHHTCS TOK B
KOHJIEHCATOPE, €CIM YacTOTY CUHYCOMIaIbHOTO TOKA YMEHBIIUTH B 3 pa3a?

a) yMEHbIIUTCS B 3 pa3a; 0) yBenuuutca B 3 pa3a;  B) yBEJIMUYHUTCS B 9 pa3;  TI) OCTaHETCS
HEU3MEHHOM.

6. Ilonnas motpebmnsiemMas MomHOCTh Harpy3ku S= 250 xkBA, a aktuBHas momHocts P= 200 kBT.
Omnpenenure KOdPPUIUEHT HATPY3KH.
a) cos o= 0,75; 6) cos ¢ =0,35; B)cos @ =0,55; T1)cos¢=0,8.

7. B cummerpuuHnoii Tpexdas3Hoil nenu auHeRHbIH Tok 2,2 A. PaccuuTtaiite (pa3HbIi TOK, €Cliu Harpyska
COEMHEHA «TPEYTOJIBHUKOM).
a) 2,2 A; 0) 1,27 A; B) 3,8 A; r) 2,5 A.

8. YKaXuTe MOJIIPHOCTh HANPSDHKEHUS Ha SMUTTEPE U KOJUIEKTOPE TpaH3UCTOpa TUra N-p-n.
a) IJTIoC, IUTI0C;  0) MUHYC, IIJTIOC; B) IUIIOC, MUHYC; I') MUHYC, MUHYC.

9.Kaxum 00pa3oM 371€MEHThI UHTErpalbHOW MUKPOCXEMBI COETUHSIOT MEXy COO0M?
a) HaMbUIEHUEM 30JI0THIX UJIM aTFOMMHUEBBIX JOPOXKEK Uuepe3 OKHAa B MACKE;
0) maiikoi 1a3epHbIM JTy4OM;
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B) TEPMOKOMIIPECCHUEIL;
I') BCEMH NI€PEUUCICHHBIMA METOAAMHU.

10. Kakast MOIITHOCTh PacXoayeTcsl B COEAMHUTENBHBIX MTPOBOJAX, €CIM HanpshkeHre Ha Harpyske 80 B,
a Tok B uenu 40 MA? DnexTpuueckas 1enb nojakiatoueHa Kk ucrounuky ¢ 3/1C E =100 B u BHyTpeHHUM

CONPOTUBIICHUEM [5= 50 Om.

[IpenonaBarens d.N.0.
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Munucrepcerso Tpancnopra Pocceuniickoin ®@enepauuu
®enepajbHOE ATEHTCTBO JKEJIE3HOAOPOKHOT0 TPAHCIIOPTA
®enepanbHOe rocyIapcTBeHHOE 0101 KeTHOE 00pa3oBaTeIbHOE
yupe:KIeHHe BbICIIero 00pa3oBaHus
«IIpMBOKCKHUI rOCy1apCTBEHHBIN YHUBEPCUTET MyTel CO00IeHHsD)

Paccmotpeno: JK3aMeHANMOHHBIN OmieT Ne 7 Yr1Bepxkaaro:
Ha 3aceJJaHUU LIUKJIOBOH 0 JUCLUIUINHE HauanbHuk yuebHOro
KOMMCCHUH OI1.02. Dy1eKTPOTeXHUKA H orxena
o0uienpogeccuoHaNbHBIX U JIEKTPOHUKA
MaTEeMaTHYECKUX JAUCLUIUIMH JUISL CIIEMAIbHOCTH ®.1.0.
[Ipotokom Ne 23.02.01 Opranu3anus N€PeBO30K U | « » 20
OT«__ » 20 1. yIpaBJI€HUE Ha TPaHCIIOpTE (110 T.
[Ipencenarens [IK BHJIaM)

®.11.0. ['pynnst

B 3aganmsax Nel-Ne9 HeoO6xomumMo BEIOpaTh MPaBUIIbHBINA OTBET, 3anucaTh OykBy oTBeTa; B NelO-pemnth
3amauy.

1. OnpenenuTh CONMPOTUBIICHHUE JIaMITbl HAKAJIMBAHUS, €cJid Ha Hel Hanucano 150 Bt u 220 B.

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

2. JIa ucroyHuka umeroT oauHakoBblie DJ{C U TOKH, HO pa3Hble BHYTpEHHUE conpoTuBiaeHus. Kakoil u3
HCTOYHUKOB uMeeT Ooubiuid KITJ1?

a) KIT/] u"CTOYHHUKOB paBHBI;

0) UICTOYHUK C MCHBIIIMM BHYTPEHHUM COIIPOTHUBIICHHEM;

B) UICTOYHHK C OOJBIINM BHYTPEHHUM CONPOTHUBIICHUEM.

3. OnpenenuTh TOK lg TOIXOAAIIMIA K Y311y LIEMH MOCTOSTHHOTO TOKA, €CJIM TOKU B BeTBsIX: |1 =-2 A, I, =
4 A,

|3:6A, |4:-4A, |5: 1A.

a) 15 A; 0)5A; B) -5 A; r)-15 A.

4. Ammnutyna cuHycouganbHoro HanpsbkeHuss 100 B, naganphas ¢asza ¢= - 60° uactora 50 I'm.
3anummuTe ypaBHEHUE MTHOBEHHOT'O 3HAUEHUS 3TOTO HAPSKEHHUS.

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.CuMmMmeTpuYHas Harpys3ka COeIWHEHa TpeyroJbHHKOM. [Ipu m3mepeHuu (a3HOro TOKa aMIepMmerp
nokazan - 10 A. HaliguTre TOK B TMHEHHOM MPOBOJIE.
a)l10A; 6)17,3A; B)14,14A; T1)20A.

6. Jlamrpl HakaJuBaHHWs C HOMHUHAJIBHBIM HampsbkeHueM 220 B BkmouaioT B Tpex¢asHylo CeTb ¢
HanpspkeHueM 220 B. Onpenenuts cxeMy COeTMHEHUS JIaMII.
a) TPEXMPOBOAHOM 3Be3/10;  0) UETHIPEXNPOBOAHOM 3B€370H;  B) TPEYrOJIBHUKOM.

7. YeM MpUHLIMIHAIBHO OTIMYAETCs aBTOTPAaHC(POPMATOPHI OT TpaHchopmaTopa?
a) MaJbIM KO3(QPUIMEHTOM TpaHChOpMaLnK;

0) BO3MOXXHOCTBIO U3MEHEHUS Kod(HineHTa TpaHCPOopMaLny;

B) 3JIEKTPUUYECKUM COEIMHEHUEM NEePBUYHON U BTOPUYHOMN IeNeil.

8. Urto siBIsieTCs KaToI0M BaKyyMHOTO (oTOdIeMeHTa?
a) HUKEJIMHOBAsI TPOBOJIOKA,

0) TIeHKa U3 MOJIYIPOBOAHUKOBOTO MaTepHaa;

B) TOHKMH CJIOW IIETIOYHO3EMENBHOIO METAILIA.

98



9. ®ynknuoHaneHBIH 070k OBM mnpeaHasHadeHHBIH A XpaHEHUs] OCHOBHOI'O MacCHBa MH(OpMaIuu
Ha3bIBACTCS:

a) OIepaTUBHOE 3aIIOMUHAIOIIEE YCTPOMCTBO;  0) YCTPONCTBO yIpaBlICHUS;

B) apu(METUUECKOE YCTPOHCTBO; T') BHEIIHEE 3aIIOMUHAIOIIEe YCTPOMCTBO.

10. K Tpexda3Hoil cetn c JIMHEWHBIM HampspkeHueM 127 B monkirodyeHa cUMMETpUYHAs Harpyska,
aKTUBHOE COIMPOTHUBIIEHUE KOTOpOoU B Kaxmoi ¢aze 110 Om, a unayktuBHOe 60 Om. Haiinute dhazubie

TOKH W HAIIPSXKCHUA IIPU BKIIIOUCHUN HAIrPy3KU ((Tpeyro.]'II)HI/IKOM»?

[IpenonaBarens d.N.0.
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Munucrepcerso Tpancnopra Pocceuniickoin ®@enepauuu
®enepajbHOE ATEHTCTBO JKEJIE3HOAOPOKHOT0 TPAHCIIOPTA
®enepanbHOe rocyIapcTBeHHOE 0101 KeTHOE 00pa3oBaTeIbHOE
yupe:KIeHHe BbICIIero 00pa3oBaHus
«IIpMBOKCKHUI rOCy1apCTBEHHBIN YHUBEPCUTET MyTel CO00IeHHsD)

Paccmotpeno: JK3aMeHANMOHHBIN OmiieT Ne 8 Yr1Bepxkaaro:
Ha 3aceJJaHUU LIUKJIOBOH 0 JUCLUIUINHE HauanbHuk yuebHOro
KOMMCCHUH OI1.02. Dy1eKTPOTeXHUKA H orxena
o0uienpogeccuoHaNbHBIX U JIEKTPOHUKA
MaTEeMaTHYECKUX JAUCLUIUIMH JUISL CIIELUAIbHOCTH ®.1.0.
[Ipotokom Ne 23.02.01 Opranuzamus NepeBo30K U | « » 20
OT«__ » 20 1. yIpaBJI€HUE Ha TPaHCIIOpTE (110 T.
[Ipencenarens [IK BHJIaM)

®.11.0. ['pynnst

B 3apanusax Nel-Ne9 nHeoOxoauMo BeIOpaTh MPaBHIBHBINA OTBET, 3amucarb OykBy oTBeTa; B Nel(O-pemmuTh
3ajauy.

1. Kakoe u3 npuBeIEHHBIX YTBEP)KJCHUH HE COOTBETCTBYET IOCIEIOBATEIFHOMY COCAMHEHHIO BETBEU
IIPU MIOCTOSIHHOM TOKe?

a) TOK BO BCEX JJIEMEHTaX IeNU OJNHAKOB;

0) HampsDKEHUE Ha 32)KMMax LN PaBHO CyMMe HalpsOKEHUH Ha BCEX €r0 yJacTKax;

B) HaNpsDKEHHE Ha BCEX JIEMEHTaX LENH OJMHAKOBO U PAaBHO 110 BEIHYMHE BXOJHOMY HAPSIKEHUIO.

2. Tpu pesucropa: Ry = 8 Om, Ry = 4 Om, R3 = 6 OM coeguHeHbl MOCIEA0BATEIBHO U BKJIIOUYEHBI B
ANEKTpUYECKYI0 ceTh. Ecnu HanpsikeHue Ha pesucrope Rz paBHo 12 B, To HanpsikeHHe 1eKTpUYECKOU
CETH PaBHO:

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

3. Ilpu mocnenoBaTeIbHOM COSIMHEHUH PE3UCTOPA, KAaTYIIKH HHAYKTUBHOCTH, KOHJCHCATOPa OKa3a10Ch,
YTO TOK OIEPEeKaeT HaNpsDKeHWE Ha HEKOTOPBIH yros. UTo MOXKHO CKa3aTh O XapakTepe Harpy3ku?

a) Mpeo0I1aJaeT eMKOCTHOE COMPOTHBIICHHUE;

0) npeoOnagaeT HHAYKTUBHOE COMPOTUBIICHUE;

B) peodiaiaeT akTUBHOE COIIPOTUBIICHHUE, @ MHAYKTUBHOE U EMKOCTHOE CONPOTHUBIICHUS PABHBI.

4. Kak m3MEHUTCS MHIYKTHBHOE COMPOTHUBIICHUE C YMECHBIIICHUEM TIepruoaa’?
a) He UBMEHUTCS;  0) YMEHBIIUTCS;  B) YBEJIUYHUTCS.

5.HanpsbkeHne Ha 3akuMax LENU C PE3UCTUBHBIM DJJEMEHTOM M3MEHseTcss Mo 3akoHy: u=100
sin(314+30°). OnpenenuTe 3aKOH U3MEHEHHUS TOKa B 1enu, eciii R=20 Om.

a)i=5sin 314 t; 0) i =5 sin (314t + 30°);

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

6. Jluneinelii TOKk paBeH - 2,2 A. Hailinute ¢a3HbIil TOK, €ClIM CUMMETpPUYHAsl Harpys3ka COeJIMHEHa
«3BE3101».
a)2,2A; 0)1,27A; B)3,8A; T1)25A.

7. B Tpexdasznyto ceth ¢ muHEHHBIM HanpsbkeHueMm 380 B BkirodaroT TpexdazHblil ABUTATENb, KAXKIast U3
00MOTOK KoTOporo paccuntana Ha220 B. Kak crnenyer coemuHUTH OOMOTKH JBUTATENS?

a) «TPEYTOJILHUKOM, 0) «3BE310¥Y;

B) JIBUTATENb HEJIb3s BKIIIOUATh B OTY CETh; T') MOXKHO TPEYTrOJbHUKOM, MOXKHO 3BE37I0M.

8. YKaxuTe MOJIIPHOCTh HANPSDKEHUS Ha SMUTTEPE U KOJUIEKTOPE TPaH3UCTOpa THUIIa p-N-P.
a) IIIoC, IIoc;  0) MUHYC, IUTIOC; B) IUIIOC, MUHYC; I') MUHYC, MUHYC.
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9. DIIEeKTPOHHBIE YCTPOMCTBA, MPEOOPA3YIOIINE TOCTOSHHOE HAIPsKEHHWE B MEPEMEHHOE HANpsDKCHHE,
Ha3bIBAIOTCA:

a) BBITIPSIMHTEIISIMH, 0) WHBEpPTOpaAMH; B) CTAOWJIMTPOHAMU; r) puibTpaMu.
10. Yemy paBHO 0Oliee CONMPOTHBIICHHUE IIETIH U3 8 MOCIEIOBATEIBHO COCTUHEHHBIX PE3UCTOPOB, €CIH
COMPOTHUBIIEHUE KAXI0T0 U3 HUX Ha 50 OM OoJiblie mpeabIAyIero, a CONpOTUBIICHUE MIEPBOIO PE3UCTOpa

R1=200 Om? Haiiti HanpspkeHHe Ha BOCbMOM pe3uctope Rg , ecnu HanpspkeHue nutanus menu 220 B.

[IpenonaBarens d.N.0.
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Munucrepcerso Tpancnopra Pocceuniickoin ®@enepauuu
®enepajbHOE ATEHTCTBO JKeJIE3HOAOPOKHOT0 TPAHCIIOPTAa
®enepanbHOe rocyIapcTBeHHOE 0101 KeTHOE 00pa3oBaTeIbHOE
yupe:KIeHHe BbICIIero 00pa3oBaHus
«IIpMBOKCKHUI rOCy1apCTBEHHBIN YHUBEPCUTET MyTel CO00IeHHsD)

Paccmotpeno: JK3aMeHANMOHHBIN OmiieT Ne 9 Yr1Bepxkaaro:
Ha 3aceJJaHUU LIUKJIOBOH 0 JUCLUIUINHE HauanbHuk yuebHOro
KOMMCCHUH OI1.02. Dy1eKTPOTeXHUKA H orxena
o0uienpogeccuoHaNbHBIX U JIEKTPOHUKA
MaTEeMaTHYECKUX JAUCLUIUIMH JUISL CIIELUAIbHOCTH ®.1.0.
[Ipotokom Ne 23.02.01 Opranu3anus N€PeBO30K U | « » 20
OT«__ » 20 1. yIpaBJI€HUE Ha TpaHCIIOpTe (110 T.
[Ipencenarens [IK BHJIaM)

®.11.0. ['pynnst

B 3apanusax Nel-Ne9 nHeoOxoauMo BeIOpaTh MpaBUIBHBINA OTBET, 3amucarb OykBy oTBeTa; B Nel(O-pemmunth
3ajauy.

1. ITo xkakOMy 3aKOHY MOXXHO OIIPEIENIUTh CHITy, C KOTOPOil MAarHUTHOE TI0JIE ICHCTBYET Ha IPOBOJIHUK C
TOKOM?
a) 3akoHy Oma; 0) 3akoHy Amnepa; B) 3akoHy Jbxoynsa-Jlenua; r) 3akoHy Kynona.

2. Kakoe W3 NMpHUBEJICHHBIX YTBEP)KICHHI HE COOTBETCTBYET MapaUICIbHOMY COCAMHEHUIO BETBEH IpH
IMOCTOSIHHOM TOKE?

a) TOK B ITOJIBOJIAIICH MK PABEH CyMME TOKOB BO BCEX DJIEMEHTaX LICIIH;

0) HanpsDKEHUE Ha 3aKUMax IICTH PaBHO CYMME HAIPSHKCHHI Ha BCEX €ro yJacTKax;

B) HaIIPsDKEHHUE HA BCEX JIEMEHTaX IEMH OJIMHAKOBO M PABHO 110 BEJIMYMHE BXOJAHOMY HAIPSKEHUIO.

3. Omnpenenutp oOIiee CONPOTHBIEHUE LENU IPH MapauIeIbHOM COEIMHEHMHM 2-X MOTpeOuTeNeH,
COIpOTHUBIIEHUE KOTOPBbIX 110 100 OM?
a) 200 Owm; 6)500M; B)100OM; T1)0,20Mm.

4. MomHocTs nBuratens noctossHHoro toka 1,5 xkBr. Ilone3snas mMomHoOCTh, OTHaBaeMas B HArpysKy,
1,125 xBt. Onpenenure KIIJ[ nBurarens.
a) 0,8; 0) 0,75; B) 0,7; r) 0,85.

5.Karymka ¢ MHIYKTUBHOCTBIO L moOAKIIIOUEHA K WMCTOYHUKY CHHYCOHMJAJIbHOTO HampspkeHus. Kak
M3MEHUTCS TOK B KaTYIIKE, €CJIM YacTOTa UCTOUYHHUKA YBEIIMUUTCS B 3 paza?

a) yMeHbLIUTCA B 3 pasa; 0) yBenuuutcs B 3 pasa; B) yBeIMuuTCS B 9 pas; ) He
M3MEHUTCH.
6. OOMOTKH Tpex(da3HOro TreHepaTopa COEAMHEHBI <«3Be3/0i». CKONBKO JHHEHHBIX MIPOBOJIOB

MOAXOJUT K reHeparopy?
a) 3; 0) 4; B) 2; r) 6.

7.Kaxoii pexxum paboTsl TpaHchopmaTopa Mo3BOJISET ONPEAETUTh KO3PPUIIMEHT TpaHchopmauu?
a) peXHUM HarpysKH; 0) peXUM XOJIOCTOrO X0/1a;
B) PEXHUM KOPOTKOTO 3aMbIKaHMSI,; I') HU OJUH U3 MEePEUHCICHHBIX.

8. Kak m3MeHuTCcs 4yacToTa BpallleHUs MAarHUTHOTO TOJIS PU YBEIMUYEHUU Tap MOJIFOCOB aCHHXPOHHOTO
Tpex¢azHoro ABUraTesns?
a) yBEJIUYUTCS; 0) YMEHBIIUTCS; B) OCTaHETCs MPEeXKHEH.

9. Kak Ha3bIBatOT CpeTHUIA CIIOHM Y OMTIONIIPHBIX TPAH3UCTOPOB?
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a) CTOK; 0) UCTOK; B) 6a3za; T') KOJIJIEKTOP.
10. K tpexdazHoii cetn ¢ nuHeWHbIM HampsbkeHueM 220 B moaxitoueHa CUMMETpUYHas Harpyska,

aKTHUBHOE CONPOTHBIICHUE KOTOPOH B Kaxkmoit daze 180 Om, a emxoctHOe 150 Om. Haiitu ¢azHbie TOKU U
HaIPsHKEHUS MIPU BKIIIOUEHUH HATPY3KU «3BE3011»?

[IpenonaBarens d.N.0.
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Munucrepcerso Tpancnopra Pocceuniickoin ®@enepauuu
®enepajbHOE ATEHTCTBO JKEJIE3HOAOPOKHOT0 TPAHCIIOPTA
®enepanbHOe rocyIapcTBeHHOE 0101 KeTHOE 00pa3oBaTeIbHOE
yupe:KkIeHHe BbICIIero 00pa3oBaHus
«IIpMBOKCKHUI rOCy1apCTBEHHBIN YHUBEPCUTET MyTel CO00IeHHsD)

Paccmotpeno: JK3aMeHANMOHHBbIN OmiteT Ne 10 YTBepxaaro:
Ha 3aceJJaHUU LIUKJIOBOH 0 JUCLUIUINHE HauanbHuk yuebHOro
KOMMCCHUH OI1.02. Dy1eKTPOTeXHUKA H orxena
o0uienpogeccuoHaNbHBIX U JIEKTPOHUKA
MaTEeMaTHYECKUX JAUCLUIUIMH JUISL CIIELUAIbHOCTH ®.1.0.
[Ipotokom Ne 23.02.01 Opranu3anus N€PeBO30K U | « » 20
OT«__ » 20 1. yIpaBJI€HUE Ha TPaHCIIOpTE (110 T.
[Ipencenarens [IK BHJIaM)

®.11.0. ['pynnst

B 3apanusax Nel-Ne9 nHeoOxoauMo BeIOpaTh MpaBUIBHBINA OTBET, 3amucarb OykBy oTBeTa; B Nel(O-pemmunth
3ajauy.

1. B anektpuueckyro 1enb napajuiesibHO BKIFOUEHBI JBa pe3uctopa ¢ conpotusieHueM 20 Om u 80 Om.
Hanpsokenue Ha Bxoae 120 B. Onpenenute TOK Ha HEPAa3BETBIEHHOM YJacTKe.
a) 1,2 A; 0) 0,83 A; B) 7,5 A; r) 6 A;

2. B anekTpuueckoil CcXeMe JiBa PE3MCTUBHBIX 3JIEMEHTAa COCIUHEHBI MMOCIEA0BaTeNIbHO. YeMy paBHO
HarpsbKkeHue Ha Bxoje mpu cuie Toka 0,1 A, eciu Ry = 100 Om; Rz =200 Om?
a) 10 B; 6) 300 B; B) 3 B; r) 30 B.

3. [Ipu kako¥ cuiie ToKa BBITOJHEE MepeaBaTh ICKTPUUCCKYIO SJHEPTUIO B JIMHUH JICKTpOIepeayd MpH
3aJJaHHOW MOIHOCTH?
a) MaJIoi; 0) OOJIBIIION; B) O€3pa3InyHoO.

4. Kak W3MEHUTCA HaANpsHKEHWE Ha BXOJHBIX 3KMMaxX SJEKTPUYECKOM IeMU IMOCTOSHHOTO TOKa C
AKTUBHBIM 2JIEMEHTOM, €CJIU MapajIeIbHO UCXOJHOMY AJIEMEHTY BKIIOYUTH €IIE OJTUH DJIEMEHT?

a) HE U3MEHUTCS; 0) YMEHBIIUTCS; B) YBEJIMUUTCS; ) IJi1 OTBETa HEJIOCTATOYHO
JTAaHHBIX.

5. Llenb mepeMeHHOro TOKa COAEPXKUT KaTYHIKy MHIAYKTUBHOCTU. Kak um3MeHsercs mo ¢ase TOK U
HanpshKeHue B 3Toi nenu?

a) TOK OIlepekaeT HaNpsHKEHUE Ha yroil m/2;

0) HanpspKEHUE U TOK COBMAJAIOT 110 (ase;

B) HaNpsHKEHUE ONepekaeT TOK Ha yroi m/2.

6. OnpenenuTte Mepuo CUTHaja, €ClIM YacToTa cuHycouaanbHoro Toka 400 .
a) 400 c; 0)1,4c; B) 0,0025 c; r) 40 c.

7. B cummerpuuHoii Tpexda3Hoil nenu auHelHbIH Tok 2,2 A. Paccuuraiite ¢da3Hblil TOK, €ciM Harpys3ka
COEMHEHA «TPEYTOJIBHUKOM).
a) 2,2 A; 0) 1,27 A; B) 3,8 A; r) 2,5 A.

8. O6moTkH TpexdazHOTO TeHepaTopa COSAUHEHBI «3Be30i». CKONBKO HEUTpaNIbHBIX MPOBOJIOB
MOJXOJHUT K reHepaTtopy?
a) 3; 06)4; B)2; 1)l

9.B moneBbIX TpaH3UCTOPaX IEMEHT, OT KOTOPOTO JIBUXKYTCS 3apsibl, HA3bIBACTCS:
a) CTOK; 0) UCTOK; B) 3aTBOp; ') KaHaJl C BBICOKOW MTPOBOIUMOCTHIO.
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10.CunyconganpHO W3MEHSIOIINECS TOKH MpEeACTaBICHBI CIIeYIOIUMHA BBIPOKCHUSAMU

1.=0,5sin(314t+45°),
1,=0,8sin(314t+90°). Omnpexnenure NPU MOMOIIM BEKTOPHOM AMarpaMMbl OOLIHI TOK (JefcTByroIIee

3HAYEHUE).

[IpenonaBarens d.N.0.
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Munucrepcerso Tpancnopra Pocceuniickoin ®@enepauuu
®enepajbHOE ATEHTCTBO JKEJIE3HOAOPOKHOT0 TPAHCIIOPTA
®enepanbHOe rocyIapcTBeHHOE 0101 KeTHOE 00pa3oBaTeIbHOE
yupe:KIeHHe BbICIIero 00pa3oBaHus
«IIpMBOKCKHUI rOCy1apCTBEHHBIN YHUBEPCUTET MyTel CO00IeHHsD)

Paccmotpeno: JK3aMeHANMOHHBbIN OmiteT Ne 11 Yr1Bepxkaaro:
Ha 3aceJJaHUU LIUKJIOBOH 0 JUCLUIUINHE HauanbHuk yuebHOro
KOMMCCHUH OI1.02. Dy1eKTPOTeXHUKA H orxena
o0uienpogeccuoHaNbHBIX U JIEKTPOHUKA
MaTEeMaTHYECKUX JAUCLUIUIMH JUISL CIIELUAIbHOCTH ®.1.0.
[Ipotokom Ne 23.02.01 Opranu3anus N€PeBO30K U | « » 20
OT«__ » 20 1. yIpaBJI€HUE Ha TPaHCIIOpTE (110 T.
[Ipencenarens [IK BHJIaM)

®.11.0. ['pynnst

B 3apanusax Nel-Ne9 nHeoOxoauMo BeIOpaTh MpaBUIBHBINA OTBET, 3amucarb OykBy oTBeTa; B Nel(O-pemmunth
3ajauy.

1.Kakoii 13 mpoBOJIOB OJJMHAKOBO TUAMETPA U JITTMHBI CUJIbHEE HArPEBACTCS — MEIIHBIN WM CTAJIbHOMN MPU
OJIHOM W TOM ke cuiie Toka? Y 1ebHOE CONPOTUBICHUE Mean - 1,7 - 10'8OM-M, cramm - 12 - 1080mm.

a) MEJIHBIN; 0) cTaabHOM; B) 00a MpOBO/Ia HarPEeBaAKOTCS OJUHAKOBO;

I') HU KaKOH M3 IPOBOJIOB HE HArpeBaeTcs.

2.0npenenuth 00IIEe COMPOTHBICHUE LEMU MPU MAPALICIBHOM COCIWHEHUH 2-X TOTpeOUTENeH,
COIPOTUBIIEHUE KOTOPHIX 10 50 OM?
a) 1000m; 6)500m; B)250M; 1)0,20Mm.

3. Kakoit cioco0 coeTMHEHHS] ICTOYHUKOB TO3BOJIAECT YBEIUYUTH HANIPSHKCHHE?
a) MMocCJIeZIOBaTeIbHOE COeIMHEHNE; 0) mapajjieibHOe COeIMHEHNE; B) CMEIIaHHOE COSIUHEHNUE;
T') HM KaKOW U3 MEePEYUCICHHBIX CIIOCOO0B.

4. YkaxxuTe napameTp NEepeMEHHOI0 TOKa, OT KOTOPOTO 3aBUCUT UHIYKTUBHOE COIPOTUBIICHUE KATYILIKH.
a) AelcTByOIee 3HaYeHHe ToKa;  0) HavasbHas (aza TOKa;
B) IIEpUO/1 IEPEMEHHOT0 TOKA; I') MAKCUMaJIbHOE 3HaUY€HUE TOKA.

5. Tlonmnas motpeOnsieMass momHOCTh Harpy3ku S= 140 kBA, a aktuBHas MomHocth P= 105 kBrT.
Onpenenure k03P PUIUEHT HATPY3KH.
a) cos ¢=0,75; 6) cos ¢ =0,35; B)cosp=0,55; T1)cos¢p=0,09.

6. B tpexdasznyto cets ¢ uHeHBIM HanpsokeHueM 380 B BimtouaroT TpexdasHblid IBUTaTeNhb, Kaxkaas 13
00MOTOK KoTOporo paccuntana Ha 220 B. Kak cienyer coeiMHUTH OOMOTKY JABHUTaTENs?

a) TPEYTrOJIbHUKOM; 0) 3Be3110M; B) JIBUTATENIb HEJIb3sl BKJIIOYATh B OTY CETh;

') MOXHO TPEYTOJIbHUKOM, MOKHO 3BE€3/101.

7. YacroTa BpallleHHUss MarHUTHOTO TOJsI aCHHXpOHHOTO aBuratens 1200 o6/muH. YacToTa BpamieHHs
poTopa

1150 06/MuH. OnipeenuTh CKOIbKEHUE.

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

8. CKOJIBKO p-n MEPEXO0JI0B Y TUpUCTOpa?
a) O/IVH; 0) nBa; B) TPH; T') 4eThIpe.

9. YnpasinsieMble BBITPSIMUTENN BBIOJIHSAIOTCS Ha Oase:
a) TUOJIOB; 0) NoJIEBbIX TPAH3UCTOPOB; B) OUIIOJISIPHBIX TPAH3UCTOPOB; I') TUPUCTOPOB.
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10. Haifnure BbIpa)keHUE NJIsi MTHOBEHHOT'O 3HAYEHHUS TOKA B LEMH C KAaTYIIKOH WHIYKTUBHOCTHIO L=
0,4 I'n, KOTOpast NOJKIIOUEHA K HCTOYHHUKY IlepeMeHHOro Hanpsbkenus 220 B, wactoroii 50 I'm.

[IpenonaBatens ®.1.0.
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Munucrepcerso Tpancnopra Pocceuniickoin ®@enepauuu
®enepajbHOE ATEHTCTBO JKeJIe3HOAOPOKHOI0 TPAHCIIOPTA
®enepanbHOe rocyIapcTBeHHOE 0101 KeTHOE 00pa3oBaTeIbHOE
yupe:KIeHHe BbICIIero 00pa3oBaHus
«IIpMBOKCKHUI rOCy1apCTBEHHBIN YHUBEPCUTET MyTel CO00IeHHsD)

Paccmotpeno: JK3aMeHANMOHHBIN OmiteT Ne 12 Yr1Bepxkaaro:
Ha 3aceJJaHUU LIUKJIOBOH 0 JUCLUIUINHE HauanbHuk yuebHOro
KOMMCCHUH OI1.02. Dy1eKTPOTeXHUKA H orxena
o0uienpogeccuoHaNbHBIX U JIEKTPOHUKA
MaTEeMaTHYECKUX JAUCLUIUIMH JUISL CIIELUAIbHOCTH ®.1.0.
[Ipotokom Ne 23.02.01 Opranu3anus N€PeBO30K U | « » 20
OT«__ » 20 1. yIpaBJI€HUE Ha TPaHCIIOpTE (110 T.
[Ipencenarens [IK BHJIaM)

®.11.0. ['pynnsl

B 3apanusax Nel-Ne9 nHeoOxoauMo BeIOpaTh MpaBUIBHBINA OTBET, 3amucarb OykBy oTBeTa; B Nel(O-pemmunth
3ajauy.

1. Kakoil U3 mpoBOJOB OJUHAKOBOTO CEUEHHUS W3 OJHOTO M TOrO K€ MarepHuala, HO pa3HOM IJIMHBI,
CHJIbHEE HAarpeBaeTcs MpU OJTHOM U TOM K€ TOKe?

a) 00a mMpoBOJa HarpeBaIOTCs OAMHAKOBO;

0) cuipHEee HarpeBaeTcst MPOBOJ OOJIBIICH JIJIHHEI,

B) CHJIbHEE HarpeBaeTcCs MPOBOJI MEHBIIECH UIUHBI.

2. B snexTpuuecKyo Lielb MoCcae10BaTeIbHO BKIIOYEHBI JBa pe3uctopa ¢ conporusieHueM 10 Om u 50
Owm. Hanpsixenne Ha Bxone 120 B. Onpenenure TOK B LENH.
a)0,5A; 0)2A; B)144A; 1)4A.

3. Dnektpuueckoe conpoTtuieHue yenoBedeckoro tena 3000 Om. Kakoil TOK MpOXOAMT yepe3 HEro,
€CJIM 4YeJIOBEK HaXxoAuTcs o HanpsbkenueM 380 B?
a) 190 MA; 0) 127 MA; B) 20 MA; r) 7,9 MA.

4. Kak u3MeHHUTCs CABUT (pa3 MeXy HalpsHKEHHEM M TOKOM Ha KaTylIKe MHIYKTHBHOCTH, €ciu oba eé
napametpa (R u X| ) onHOBpeMeHHO yBenuuaTcs B J1Ba paza?

a) YMEHBIINUTCS B JIBa pa3a; 0) yBeIMUUTCS B J]Ba pa3a;

B) YMEHBILIUTCS B YETHIPE paza; T) HE U3MEHUTCS.

5. Kak u3meHHuTCs nepuo]i CHHYCOMIalbHOTO CUTHAJIA PY YMEHBIIEHUH YacTOTHI B 3 paza?
a) IepuoJl He U3MEHUTCS; 0) mepuoj yBenuuuTcs B 3 pasa;
B) IIEpUO/1 YMEHBILIUTCSA B 3 pasa; I') IepHOoJ] YBEIUUUTCS B 9 pas.

6. CuMmMeTpuuHas Harpy3ka COEJIMHEHa «TpeyrojibHUKOM». JInHeliHoe HampspkeHue paBHo 220 B.
Haiigure dasHoe HanpspkeHue.
a) 127 B; 6)220 B; B)380 B.

7. JIuHeiHbIN TOK paBeH - 2,2 A. PaccuuTaiiTe ¢a3Hblil TOK, €ClIM CUMMETpPHYHAsl Harpy3ka COeJMHEHa
«3BE3101».
a) 2,2 A; 0) 1,27 A; B) 3.8 A; r) 2,5 A.

8. Y cunoBoro ogHodazHoro tpancopmaTopa HoMHHAIBHOE HanpsbkeHue Ha Bxojae S000 B, Ha Beixoze
200 B. Onpenenuts ko3P uuneHT TpanchopMammu.
a) 25; 0) 0,04; B) 4; r) 250.

9. /11 BEIIPAMIIEHHS] IEPEMEHHOTO HANPSKEHUSI IPUMEHSIIOT:
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a) onHOo(a3HbIe BHIIPAMUTENHN; ©) MHOTO(a3HBIC BHIIPSIMUTEIH;
B) MOCTOBBIE BBIIIPSIMUTEIIH; T') BCE IepEUHCIICHHBIE.

10. Kakast MOLITHOCTh pacXOJlyeTCsi B COEAMHUTENIbHBIX MPOBOJIAaX, €CIU HanpsbkeHue Ha Harpyske 180 B,
a Tok B 1enu 50 MA? Dnextpuueckas Lenb nojakiatoueHa Kk uctouHuky ¢ 31C E= 200B u BHyTpeHHUM

CONPOTUBIICHUEM [5= 40 Om.

[IpenonaBarens d.N.0.
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Munucrepcerso Tpancnopra Pocceuniickoin ®@enepauuu
®enepajbHOE ATEHTCTBO JKEJIE3HOAOPOKHOT0 TPAHCIIOPTA
®enepanbHOe rocyIapcTBeHHOE 0101KeTHOe 00pa3oBaTeIbHOE
yupe:KIeHHe BbICIIero 00pa3oBaHus
«IIpMBOKCKHUI rOCy1apCTBEHHBIN YHUBEPCUTET MyTel CO00IeHHsD)

Paccmotpeno: JK3aMeHANIMOHHBIN OmiteT Ne 13 YTBepxaaro:
Ha 3aceJJaHUU LIUKJIOBOH 0 JUCLUIUINHE HauanbHuk yuebHOrO
KOMMCCHUH OI1.02. Dy1eKTPOTeXHUKA H orxena
o0uienpogeccuoHaNbHBIX U JIEKTPOHUKA
MaTEeMaTHYECKUX JAUCLUIUIMH JUISL CIIELUAIbHOCTH ®.1.0.
[Ipotokom Ne 23.02.01 Opranu3anus N€PeBO30K U | « » 20
OT «__ » 20 1. yIpaBJI€HUE Ha TPaHCIIOpTE (110 T.
[Ipencenarens [IK BHJIaM)

®.11.0. ['pynnst

B 3apanusax Nel-Ne9 nHeoOxoauMo BeIOpaTh MpaBUIBHBINA OTBET, 3amucarb OykBy oTBeTa; B Nel(O-pemmunth
3ajauy.

1. Kakoii U3 MpOBOZOB OJMHAKOBOW [UIMHBI M3 OJHOTO M TOrO XK€ MaTepHayia, HO Pa3HOrO JIHaMeTpa,
MCHLIIC HAIrp€BacTCA IIPU OJHOM MU TOM KC TOKE?

a) 00a MpoBO/Ia HArPEBAIOTCS OIMHAKOBO;

0) IpoBOJI ¢ OONBIINM JHAMETPOM;

B) POBOJI C MEHBIIIHM THAMETPOM.

2. JIea pe3ucropa: Ri= 10 Om, Ro=5 OM coeauHeHbl ociae10BaTeabHO U BKIIOYEHBI B 3JIEKTPUUECKYIO
cetb. Ecnu HanpspkeHue Ha pesucrope Ry pasHo 10B, To HanpsbkeHne 3JIeKTpUYECKON CETH PaBHO:
a) 30 B; 0) 24 B; B) 36 B; r) 16 B.

3. B anekTpHuecKyro 1enb apauiebHO BKIIOUEHBI Ba pe3ucropa ¢ conporusieruemM 20 Om u 240 Owm.
Hanpsokenne Ha Bxoge 120 B. Onpenenure TOK B KaXKJIOM pE3UCTOPE.
a)6Au2A; 6)0,17 Aun0,5 A; B) 6 A n0,5 A; r) 0,177Au2A.

4. TIpu mocnen0BaTENbHOM COCTUHEHUHN PE3UCTOPA, KATYIIKH MHAYKTUBHOCTH, KOHJIEHCATOPA 0Ka3aloCh,
9TO TOK OTCTAET OT HANPSDKCHUS HAa HEKOTOPBIN yroil. UTo MOXKHO cKa3aTh O XapakTepe Harpy3ku?

a) Mpeo0IajaeT eMKOCTHOE COMPOTHBIICHHUE;

0) npeobnagaeT HHAYKTUBHOE COMTPOTHUBIICHHE;

B) IpeobaaeT akTUBHOE COMIPOTUBIIEHUE, & UHAYKTUBHOE U eMKOCTHOE COTPOTHBIICHUS PaBHBI.

5. YkaxuTe mapameTp NepeMeHHOr0 TOKa, OT KOTOPOTO 3aBUCUT €MKOCTHOE COMPOTHBIICHHUE.
a) IeCTBYIOIIEE 3HAUCHUE HATPSIKCHHUS; 0) HayasibHas ¢aza TOKa;
B) 4aCTOTa MEPEMEHHOTO TOKa; ') MAKCUMaJbHOE 3HAUEHUE TOKA.

6. Harpyska coenuHeHa «3Be370i». B kakoM cirydae TOK B HyJIEBOM IIpoBoze paseH 07
a) Py CUMMETPUYHOIN Harpy3ke;  0O) MpuU HECUMMETPUYHOMN Harpyske.

7. B Tpexda3znyio ceTb ¢ IMHEeHHBIM HamnpsbkeHueM 220 B BkirodaroT Tpexa3Hblil ABUTaTeNb, KaXIas U3
00MOTOK KOoTOporo paccuntana Ha 127 B. Kak cnenyer coequHUTE OOMOTKH JABUTATENs?

a) «TPEYTOJILHUKOM, 0) «3BE370i1»;

B) JIBUTaTeNb HEJIb3s BKJIIOUATh B 3Ty CETh; ') MOXHO TPEYrOJIbHUKOM, MOXHO 3BE3/I0M.

8. YKaxuTe MoJIIPHOCTh HANPSKEHUS Ha SMUTTEPE U KOJUIEKTOpE TpaH3UCTOpa TUra N-p-n.
a) IJIIoC, Ioc;  0) MUHYC, IUTIOC; B) IUIIOC, MUHYC; I') MUHYC, MUHYC.

9. DnexkTpoabsl POTOPE3UCTOPA BHITTOTHEHBI U3:
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a) MeJIu; 0) TUTaTHHBI; B) )Kene3a;  T) cepeOpa.
10. K tpexdaznoii cetn ¢ nuHelHbIM HampsbkeHueM 380 B moakitoueHa cUMMeETpUYHas Harpyska,
aKTHUBHOE COIPOTHUBJICHHE KOTOPOM B Kaxmo daze 250 Om, a emxoctHoe 100 Om. Haiimute dazubie

TOKHU Y HANPSKEHUSI IPU BKIIOYEHUH HAIPY3KHU «TPEYTrOJIbHUKOM»?

[IpenonaBatens ®.1.0.
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Munucrepcerso Tpancnopra Pocceuniickoin ®@enepauuu
®enepajbHOE ATEHTCTBO JKEJIE3HOAOPOKHOT0 TPAHCIIOPTA
®enepanbHOe rocyIapcTBeHHOE 0101 KeTHOE 00pa3oBaTeIbHOE
yupe:KIeHHe BbICIIero 00pa3oBaHus
«IIpMBOIKCKHUI rOCy1apCTBEHHBIN YHHBEPCUTET MMyTel cO00IeHHsD)

Paccmotpeno: JK3aMeHANIMOHHBbIN OmiteT Ne 14 Yr1Bepxkaaro:
Ha 3aceJJaHUU LIUKJIOBOH 0 JUCLUIUINHE HauanbHuk yuebHOro
KOMHUCCUH OI1.02. Dy1eKTpOTEXHUKA U oTaena
o0uienpogeccuoHaNbHBIX U JIEKTPOHUKA
MaTEeMaTHYECKUX JAUCLUIUIMH JUISL CIIELUAIbHOCTH ®.1.0.
[Ipotokom Ne 23.02.01 Opranu3anus N€PeBO30K U | « » 20
OT«__ » 20 1. yIpaBJI€HUE Ha TPaHCIIOpTE (110 T.
[Ipencenarens [IK BHJIaM)

®.11.0. ['pynnst

B 3aganmsax Nel-Ne9 HeoO6xomumMo BEIOpaTh MPaBUIIBHBIN OTBET, 3anucaTh OykBy oTBeTa; B Nel0-pemnTh
3a1aqy.

1. B kakux ciay4asx NpUXOAUTHCS IPUMEHSTH MapajljIelIbHOE COEAMHEHUE KOHIEHCATOPOB?

a) JJ1s IOJTy4eHUs OOJIBIINX EMKOCTEH;

0) A7 yImydnieHus 3araca MpOYHOCTH U30JISIIUH KOHICHCATOPa;

B) JIJIsl IOJyYEHUS MaJloil EMKOCTH.

2. B snexTpuuecKkoil ceTu MOCTOSHHOTO TOKa HANPSHKEHUE Ha 3aKMMax UCTOYHHUKA 3JIeKTpodHeprun 35 B.
Hamnpsbxenue na 3axxumax notpedurens 34 B. Onpeaenuts MmoTepro HAIPsHKEHUS.
a) 1 %; 0) 2 %; B) 3 %; r) 4 %.

3. B aneKkTpuuecKyro Lelb NOCIeI0BaTEIbHO BKIIOUEHBI TPU pe3rcTopa ¢ conporusieHruemM 10 Om, 120
Om u 110 Om. Hampsokenue Ha Bxozge 120 B. Onpenenure TOK B LIETH.
a)40A; ©0)1A; B)OSA; 1r)2A.

4. Cxema COCTOUT U3 OJJHOTO PE3UCTUBHOTO AJIEMEHTa ¢ conpoTuBieHrueM R =55 Owm. Hanpsixenue na
e€ 3axxumax u= 220 sin 628t. OnpenenuTe MokazaHus aMrepMeTpa U BOJIBTMETPA.

a)l =4 A, U=220B; 0)1=28 A, U=156 B;

B) |=2,8 A, U=220 B; r)l=4A, U=156B.

5. Konpnencarop emkoctpio C MOJKIIIOUEH K UCTOYHUKY CHHYCOMIAIbHOTO ToKa. Kak M3MEHUTCS TOK B
KOHJIEHCATOPE, €CIIM 4YaCTOTY CUHYCOMIAJIbHOIO TOKa YMEHBIIUTH B 2 pa3a?

a) YMEHBLIUTCS B 2 pasa; 0) yBenuuuTcs B 2 pa3a;  B) yBeJIUUYHUTCS B 4 pasa; I') OCTaHETCs
HEU3MEHHOM.

6. Jlamrbpl HakaJuBaHHWs C HOMHUHAJIBHBIM HampsbkeHueM 127 B BkmoualoT B Tpex¢asHylo CeTb ¢
HanpspkeHneM 127 B. Onpenenuts cxemy COeUHEHUS JIaMIl.
a) TPEXMPOBOAHOM 3BE3/1011; 0) 4eTBIPEXIPOBOHOM 3BE3/0H; B) TPEYTOJILHUKOM.

7. YeM MpUHLIMIHAIBHO OTIMYAETCs aBTOTPAaHC(POPMATOPHI OT TpaHchopmaTopa?
a) MaJbIM KO3(QPUIMEHTOM TpaHChOpMaLnK;

0) BO3MOXXHOCTBIO U3MEHEHUS Kod(HineHTa TpaHCPOopMaLny;

B) 3JIEKTPUUYECKUM COEIMHEHUEM MEPBUYHON U BTOPUYHOMN IETei.

8. Kak m3MeHuTCcs 4yacToTa BpallleHUs MAarHUTHOTO TOJIS PU YBEIMUYEHUU Tap MOJIFOCOB aCHHXPOHHOTO
Tpex¢azHoro ABUraTesns?
a) yBEJIUYUTCS; 0) YMEHBIIUTCS; B) OCTaHETCS MPEKHEH.

9. Uro siBNI€TCS KaTOJI0M BaKyyMHOTO (hoTOd/IeMeHTa?

112



a) HUKEJIMHOBAs! POBOJIOKA;
0) rmIeHKa 13 MOJIYIIPOBOJHUKOBOTO MaTepraa;
B) TOHKUMN CJIOM 1IE€JI0YHO3EMENbHOI0 METaslIa.

10. Yemy paBHO oOIiee CONMpOTHBIIEHHE LEeNH U3 14 mociaenoBaTeNbHO COSTUHEHHBIX PE3UCTOPOB, €CIU
COIIPOTHBIIEHHE KaKA0ro 13 HUX Ha 30 Om Ooiblie IpebIAYIIEro, a CONPOTUBIIEHHE IEPBOI0 PE3UCTOpa
R1= 300 Om? Haiinute HanpskeHHE Ha AecATOM pe3ucrope Rig , ecnu HanpsbkeHue nutanus uenu 220
B.

[IpenonaBarens d.N.0.
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Munucrepcerso Tpancnopra Pocceuniickoin ®@enepauuu
®enepajibHOE ATEHTCTBO JKeJIE3HOAOPOKHOT0 TPAHCIIOPTA
®enepanbHOe rocyIapcTBeHHOE 0101 KeTHOE 00pa3oBaTeIbHOE
yupe:KIeHHe BbICIIero 00pa3oBaHus
«IIpMBOKCKHUI rOCy1apCTBEHHBIN YHUBEPCUTET MyTel CO00IeHHsD)

Paccmotpeno: JK3aMeHANMOHHBbIN OmiteT Ne 15 Yr1Bepxkaaro:
Ha 3aceJJaHUU LIUKJIOBOH 0 JUCLUIUINHE HauanbHuk yuebHOro
KOMMCCHUH OI1.02. Dy1eKTPOTeXHUKA H orxena
o0uienpogeccuoHaNbHBIX U JIEKTPOHUKA
MaTEeMaTHYECKUX JAUCLUIUIMH JUISL CIIELUAIbHOCTH ®.1.0.
[Ipotokom Ne 23.02.01 Opranu3anus N€PeBO30K U | « » 20
OT«__ » 20 1. yIpaBJI€HUE Ha TPaHCIIOpTE (110 T.
[Ipencenarens [IK BHJIaM)

®.11.0. ['pynnst

B 3apanusax Nel-Ne9 nHeoOxoauMo BeIOpaTh MpaBUIBHBINA OTBET, 3amucarb OykBy oTBeTa; B Nel(O-pemmunth
3ajauy.

1. ITo kakoMy 3aKOHY MOXXHO OIIPEJICIHUTh CHITy B3aUMOJICHCTBHS 3apsiI0B?
a) 3akony Oma; 0) 3akony Amriepa;  B) 3akony [xoynsa-Jlenma; 1) 3akony Kynona.

2. Kako#i crioco0 coeiMHEHHSI HCTOYHUKOB TO3BOJISIET YBEITUYUThH HANIPSHKCHHE?
a) MoCJIeZIOBaTeIbHOE COeIMHEHNE; 0) mapajjieibHOe COeIMHEHNUE; B) CMEIIaHHOE COSIUHEHUE;
') HU KaKOW U3 NIEPEUNCIICHHBIX CIIOCOOO0B.

3. MomHocTh ABUrarenst nocTostHHoro Toka 2,6 kBT. [lone3Has MOIIHOCTB, OTJaBaeMasl B HarpysKy, 2,2
kBT. Onpenenure KIIJ[ nBuraresns.
a) 0,8; 0) 0,74; B) 0,7; r) 0,84.

4. Kak n3MeHHUTCs CABHT (pa3 MEXAy HANpsOKEHHEM M TOKOM Ha KaTyIIKe WHAYKTHBHOCTH, €Cli 00a e
napamerpa (R u X|) ogHOBpeMeHHO yBenuyarcs B Tpu paza’?

a) YMEHBIIUTCS B TpU pa3a;  0) yBEIUUUTCA B TPU pasza;

B) YMEHBIIUTCS B J€BATH pa3; T') HE H3MEHUTCH.

5. Kak n3meHuTCs neproJi CMHYCOUIaJIbHOTO CUTHAJIA TPU YMEHBIIIEHUH YacTOThI B 2 pa3a?
a) Mepuoj He U3MEHUTCS, 0) nepuo yBeTUUYUTCS B 2 pasa;
B) IIEPUO/I YMEHBIIUTCS B 2 pa3a; T') Mepuojl yBEIUYUTCs B 4 pasa.

6.CuMMeTpuYHasl Harpys3ka COeIWHEHa TpeyroJbHHKOM. [Ipu m3mepeHuu (a3HOro TOKa aMIepMmerp
nokasain -

20 A. HaiiguTe TOK B TMHEITHOM NpoBoOAE?

a)10A; 06)11,6 A; B)34,6 A; 1)20A.

7. O6MOTKH Tpex(a3HOro reHepaTopa COeAMHEHbI «TPEYroJbHUKOM». CKOJBKO HEUTpalibHBIX IPOBOIOB
MOJXOANUT K reHepaTtopy?

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

8.Kakoii pexxuM paboThl TpaHchopMaTopa MO3BOJISET ONPEAETUTh KO3PPUIEeHT TpaHnchopmanuu?
a) peXHUM HarpysKH; 0) peXHUM XOJIOCTOTO X0J1a;

B) PEXHUM KOPOTKOTO 3aMbIKaHMSI,; I') HU OJUH U3 MEePEUHUCICHHBIX.

9. VnpaBinsieMble BHIIPSIMUTETHN BBITOJIHSIOTCS Ha Oase:
a) AMO/IOB; 0) MOJIEBBIX TPAH3UCTOPOB; B) OMTIOJISIPHBIX TPAH3UCTOPOB; I') TUPUCTOPOB.

114



10. K tpexdazHoii cetn ¢ nuHeWHbIM HampsbkeHueM 220 B moaxitoueHa CUMMETpUYHas Harpyska,
aKTHUBHOE COMPOTHUBIIEHUE KOTOpoi B Kaxaon ¢aze 180 Om, a emxoctHoe 60 Om. Halitu dazHbie TOKH U

HaNpsDKSHUS TPU BKIIOUEHUH HArpy3KH «3BE31101»?

©.11.0.

[IpenonaBarens
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Munucrepcerso Tpancnopra Pocceuniickoin ®@enepauuu
®enepajbHOE ATEHTCTBO JKEJIE3HOAOPOKHOT0 TPAHCIIOPTA
®enepanbHOe rocyIapcTBeHHOE 0101 KeTHOE 00pa3oBaTeIbHOE
yupe:KIeHHe BbICIIero 00pa3oBaHus
«IIpuBOKCKHUI rOCy1apCTBEHHbIN YHUBEPCUTET IMyTell cO001eHUsD)

Paccmotpeno: JK3aMeHANMOHHBbIN OmiteT Ne 16 YTBepxaaro:
Ha 3aceJJaHUU LIUKJIOBOH 0 JUCLUIUINHE HauanbHuk yuebHOro
KOMMCCHUH OI1.02. Dy1eKTPOTeXHUKA H orxena
o0uienpogeccuoHaNbHBIX U JIEKTPOHUKA
MaTEeMaTHYECKUX JAUCLUIUIMH JUISL CIIEUAIbHOCTH ®.1.0.
[Ipotokom Ne 23.02.01 Opranu3anus N€PeBO30K U | « » 20
OT«__ » 20 1. yIpaBJI€HUE Ha TPaHCIIOpTE (110 T.
[Ipencenarens [IK BHJIaM)

®.11.0. ['pynnst

B 3aganmsax Nel-Ne9 HeoO6xomumo BEIOpaTh MPaBUIIbHBINA OTBET, 3anucaTh OykBy oTBeTa; B NelO-pemunTh
3ajauy.

1. Kakoii U3 mpoOBOJOB OAMHAKOBOTO CEYEHHs M3 OJHOIO M TOTO K€ MaTepuaia, HO Pa3sHOW JIHHBI,
MCHBLIIC HAIrp€BaCTCA IIPU OJHOM M TOM KC TOKE?

a) 00a MpOBO/Ia HArPEBAKOTCS OJUHAKOBO;

0) IpoBO/I OOJIBIIICH JITHHEI;

B) ITPOBO/] MEHbIIICH JIJTHHBI.

2.0npenenuTh o0lee COMPOTUBIEHUE LENH MpHU HapayIeIbHOM COEAMHEHUH 2-X NOTpeOHuTesnei,
COIPOTHUBIIEHUE KOTOPBIX 110 200 OM?
a) 200 Om; ©6) 50 Om; B)4000Mm; 1) 100 Om.

3. Llens mepeMEeHHOTO TOKa CO/ICPIKHT JIaMITy HaKaluBaHHUs U KoHaeHcaTop. Kak u3mensercs nmo ¢ase Tok
U HanpsKEeHUeE B 3TOM uenu?

a) TOK OIlepe)kaeT HaNpsDKeHHe; O) HampsDKEHHE M TOK COBIIAAAIOT 1O (asze; B) HANPSDKEHUE OIEepeKaeT
TOK.

4. Konnencarop emkoctbio C MOAKIIOUEH K MCTOUYHUKY CHHYCOMAANBHOIO Toka. Kak M3MEHHUTCS TOK B
KOHJICHCATOPE, ECIIN 4YaCTOTY CHHYCOMIAJIBLHOIO TOKa YMEHBIIUTH B 4 pasa.

a) yMEHbIIUTCS B 4 pasa; 0) yBenuuutcs B 4 pasa; B) yBenuuutTcs B 16 pa3; 1) ocraHercs
HEU3MEHHOM.

5. Hampspkenue Ha 3aXHMax LENM C PE3UCTUBHBIM 3JEMEHTOM H3MEHseTcss Mo 3akoHy: u = 200
sin(314+45°). OnpenenuTe 3aKOH U3MEHEHHUS TOKa B 1enH, ecid R = 50 Om.
a) i =4sin 314 t; 6) i= 4sin (314t +45°); B)i=2,86sin (314t +45°; 1)i=2,86sin 314t.

6. Jluneinblii Tok paBeH - 3 A. Paccuutaiite (asHblii TOK, €Clii CUMMETpUYHAas Harpy3ka coelnHeHa
«3BE30W».
a)3 A; 0) 5,19 A; B) 1,73A; r) 4,23 A.

7. O6moTkH Tpex(a3zHOro reHepaTopa COSAMHEHBI «3Be3/101». CKOMBKO TUHEHHBIX MPOBOJIOB MOAXOIUT
K TeHeparopy?
a) 3; 0) 4; B) 2; r) 6.

8. Kakum 06pa3zom 351eMEHTHI MHTETPalIbHOW MUKPOCXEMBI COEIUHSIOT MEXKIY CO00ii?
a) HaIlbJIEHUEM 30JI0THIX UM aJIIOMUHUEBBIX JOPOXKEK Yepe3 OKHA B MacKe;

0) maiikoi J1a3epHbIM JTyUOM;

B) TEPMOKOMIIPECCHUE;

116



F) BCEMU NICPCUYNUCICHHBIMU MCTOJaMH

9. ®ynknuoHanpHBI 070k OBM mpepHa3HayeHHBINH A XpaHEHHs OCHOBHOI'O MaccuBa MH(OpMaIuu
Ha3bIBACTCS:

a) OIepaTUBHOE 3aIIOMUHAIOIIEE YCTPOMCTBO;  0) YyCTPOMCTBO yIpaBieHHUS;

B) apu()METUYECKOE YCTPOUCTBO; I') BHEILIHEE 3allOMHHAIOLIEE YCTPOHUCTBO.

10.CHHYCOMIATbHO HW3MEHSIIONIMECS HAMPsOKEHHsT PEICTABICHBI  CIEAYIONIMMH  BBIPAKECHUSIMH
u; = 150sin(314t + 45°), u, = 250sin(314t + 90°). OnpeaenuTe MpU MOMOIIKA BEKTOPHOM JHArpaMMbI

oO1ee HanpsHKEHUE (JICHCTBYIONIEE 3HAYCHHE).

[IpenonaBarens d.N.0.
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Munucrepcerso Tpancnopra Pocceuniickoin ®@enepauuu
®enepajbHOE ATEHTCTBO JKEJIE3HOAOPOKHOT0 TPAHCIIOPTA
®enepanbHOe rocyIapcTBeHHOE 0101 KeTHOE 00pa3oBaTeIbHOE
yupe:KIeHHe BbICIIero 00pa3oBaHus
«IIpMBOKCKHUI rOCy1apCTBEHHBIN YHUBEPCUTET MyTel CO00IeHHsD)

Paccmotpeno: JK3aMeHANMOHHBIN OmteT Ne 17 Yr1Bepxkaaro:
Ha 3aceJJaHUU LIUKJIOBOH 0 JUCLUIUINHE HauanbHuk yuebHOro
KOMMCCHUH OI1.02. Dy1eKTPOTeXHUKA H orxena
o0uienpogeccuoHaNbHBIX U JIEKTPOHUKA
MaTEeMaTHYECKUX JAUCLUIUIMH JUISL CIIELUAIbHOCTH ®.1.0.
[Ipotokom Ne 23.02.01 Opranu3anus N€PeBO30K U | « » 20
OT«__ » 20 1. yIpaBJI€HUE Ha TPaHCIIOpTE (110 T.
[Ipencenarens [IK BHJIaM)

®.11.0. ['pynnst

B 3apanusax Nel-Ne9 HeoOxoauMo BeIOpaTh MpaBUIBHBINA OTBET, 3amucarb OykBy oTBeTa; B Nel(O-pemmuTh
3ajauy.

1.ITo mpoBOJIOYHOM CriUpaiv, CONPOTUBIECHUE KOTOPOH B HarpeToM coctosHuu 20 Om, Teyet Tok - 0,5 A.
Kaxoe koi11uecTBO TEMI0Thl BHIAECIUT CIUPaiIb 32 4 MUHYTHI?

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

2. B sanekTpuueckyro Lelb NapajiesIbHO BKIFOUEHBI JBa pe3uctopa ¢ conpotuieHueM 10 Om u 50 Om.
Hanpsokenue Ha Bxozge 120 B. Onpenenure TOK Ha HEPa3BETBIEHHOM Y4acTKe.
a) 28A;  0)2A; B) 144 A; 1) 0,5A.

3. IIpu xakoM HanpspKCHUU BBITOJHEE TEPEJaBaTh SJIEKTPUUYESCKYIO SHEPTUIO B JIMHHUU 3JIEKTponepenayd
IIPY 33/1aHHOM MOIITHOCTHU?

a) TMIOHWKEHHOM; 0) TOBBIIICHHOM; B) Oe3pazNuy4HO;  T) 3HaYCHHE HANPSDKEHUS YTBEPXKIEHO
I'OCTom.

4. Ammurtyna cuHycoupaiabHoro HampsbkeHus 220 B, navanbHas daza  @o= - 30° uvacrora 50 I'm.
3anuuuTe ypaBHEHUE MTHOBEHHOT'O 3HAUE€HUS 3TOTO HAMPSKEHHUS.

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

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

5. Kak u3MeHUTCsSI MHAYKTUBHOE CONPOTUBIIEHUE C YMEHBILIEHUEM YaCTOTHI?
a) HE U3MEHUTCS;  0) YMEHBIIUTCS; B) YBEIUUMUTCH.

6. B cummerpuuHoi TpexdasHoi nenu JuHeiHbIH TOK 4 A. Paccuuraiite (a3HbIil TOK, €ClIM Harpy3ka
COEMHEHA «TPEYTOJILHUKOM).
a)4 A; 0) 6,92 A; B) 2,83 A; r) 2,31 A.

7. YacToTa BpalleHUs] MarHUTHOTO TIOJIsI aCHHXpOHHOTO ABuratens 1250 o6/mun. Yactora BpamieHus
poropa 1200 06/muH. OnpenenuTh CKOIbKEHHE.
a) 40; 0) 0,4; B) 4; r) 0,04.

8. Y cunoBoro oxgHo(azHOro TpaHchopmaTropa HOMUHAIIEHOE HampsbkeHne Ha Bxonae 4000 B, Ha BIxoze
200 B. Onpenenuts ko3puuneHT TpanchopMammu.
a) 20; 0) 0,05; B) 5; r) 200.

9. Kakyto pojib B 3JIEKTPOHHBIX CXeMaX BBITMIOJIHSIET BapuKar?
a) COMPOTHUBIICHHUS, 0) KIToya; B) UHJAYKTUBHOCTH, r) EMKOCTH.
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10. Haiigute BbIpa)keHHME 11 MTHOBEHHOI'O 3HAYEHMS TOKAa B LIENIHM C KOHJEHCATOPOM €MKOCThio C=2
MK®D, KOTOPBII NOAKIIOUEH K UCTOYHUKY NepeMeHHoro Hanpsbkenus 220 B, vacroroit 50 I'm.

[IpenonaBarens d.N.0.
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Munucrepcerso Tpancnopra Pocceuniickoin ®@enepauuu
®enepajbHOE ATEHTCTBO JKEJIE3HOAOPOKHOT0 TPAHCIIOPTA
®enepanbHOe rocyIapcTBeHHOE 0101 KeTHOE 00pa3oBaTeIbHOE
yupe:KIeHHe BbICIIero 00pa3oBaHus
«IIpuBOKCKHUI rOCy1apCTBEHHbIN YHUBEPCUTET IMyTell cO001eH s

Paccmotpeno: JK3aMeHANIMOHHBbIN OmiteT Ne 18 YTBepxaaro:
Ha 3aCeIaHUU IUKIIOBOU 0 TUCIUIUINHE HauanpHuk yue6HOTO
KOMMCCHUH OI1.02. Dy1eKTPOTeXHUKA H orxena
o0uienpogeccuoHaNbHBIX U JIEKTPOHUKA
MaTEeMaTHYECKUX JAUCLUIUIMH JUISL CIIELUAIbHOCTH ®.1.0.
[Ipotokom Ne 23.02.01 Opranu3anus N€PeBO30K U | « » 20
OT«__ » 20 1. yIpaBJI€HUE Ha TPaHCIIOpTE (110 T.
[Ipencenarens [IK BHJIaM)
®.11.0. ['pynnst
B 3aganmsax Nel-Ne9 HeoOxoaumo BEIOpaTh MPABUIIBHBIN OTBET, 3aucaTh OyKBY oTBeTa; B NelO-pemmTh
3ajauy.

1. MouHocThs BUraTelns noctossHHoro toka 1,65 xBt. Ilone3sHas MOmHOCTB, OT/aBaeMasi B Harpysky,
1,25 xBrt. Onpenenure KIIJI nBuraresns.
a) 0,8; 0) 0,76; B) 0,6; r) 0,83.

2. Tpu pesucropa: R;=50m, Ry=5 Owm, R3=10 Om coeauHeHbl MOCIEAOBATEIILHO W BKIIOYECHHI B
AJIEKTPUUECKYI0 ceTh. Ecnu Hanpsbkenue Ha pesuctope R paBHo 10B, TO HampshkeHHE 3IIEKTPUYECKON

CEeTH PaBHO:
a) 10 B; 0) 20 B; B) 30 B; r) 40 B.

3. Ilpu mocnenoBaTeTbHOM COCMHEHUH PE3UCTOPA, KATYIIKH HHAYKTHBHOCTH, KOHJICHCATOPa OKa3aJI0Ch,
YTO TOK COBIIQIAET 1O (a3e ¢ HampspkeHHueM. YTo MOXKHO CKa3aTh O XapaKTepe Harpy3ku?

a) mpeobiasaeT eMKOCTHOE CONPOTUBIICHHE;

0) npeoOaaeT MHAYKTUBHOE COMPOTHUBIICHHE;

B) Ipeo0I1agaeT akTUBHOE CONMPOTHBIICHNE, & HHAYKTHBHOE M EMKOCTHOE CONPOTHBIICHUS PaBHBI.

4.Katymka ¢ MHAYKTUBHOCTBIO L  IMOAKIIOYEHA K HMCTOYHHMKY CHHYCOMAAIBHOrO HampsbkeHus. Kax
M3MEHUTCS TOK B KaTYyIIKE, €CJIM 4acTOTa HCTOYHUKA YBEIMUUTCS B 4 paza?
a) YMEHBIINUTCS B 4 paza; 0) yBenuuutcs B 4 pa3a;  B) yBelnMuHuTCsA B 16 pa3; ) HE U3MEHHTCS.

5. Onpenenurte nepuo CUTHANA, €CIIM 4acTOTa CHHycouaansHoro Toka 200 I'.
a) 200 c; 0)1c; B) 0,005 c; r) 20 c.

6. JIunelinplil TOK paBeH - 5 A. Paccuuraiite (a3Hblii TOK, €CIM CHMMETpUYHAs Harpyska cOeJMHEHa

«3BE37101.
a)2,89 A; 0)8,65A; B) 3,54 A; r) 5 A.

7. B Tpexda3znyto ceTh ¢ JIMHEeHHBIM HampsbkeHneM 220 B BkirodaroT Tpex@a3Hblil 1BUraTeNb, Kaxaas u3
00MOTOK KoTOporo paccuutana Ha 127 B. Kak cnenyer coeAMHUTH OOMOTKH JABUTATENs?
a)«TPEYTOJIBHUKOM, 0) «3Be3701»; B) JIBUTATENTh HEJIb3S1 BKJIFOYATh B OTY CETh;

') MO’)KHO TPEYTOJIbHUKOM, MOYKHO 3BE310M.

8. DIeKTpOHHBIE YCTPOWCTBA, Mpeodpa3yrolie MOCTOSIHHOE HANpsDKEHHE B HalpspKeHUE MepeMeHHOE,
Ha3bIBAIOTCS:
a) BBINPSIMUTEISIMU; 0) uHBEpTOpaMuy; B) CTaOMIIUTPOHAMU; T) GpUIbTpaMu.

9. B moneBbIX TpaH3UCTOPAX AJIEMEHT, K KOTOPOMY JIBUXKYTCS 3apsi/Ibl HA3bIBACTCSI:
a) CTOK; 0) UCTOK; B) 3aTBOpP; T') KaHaJl C BBICOKOW MTPOBOIUMOCTHIO.
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10. Kakast MOIITHOCTh pacXOIyeTCsl B COEAMHUTENIbHBIX MPOBOJIAaX, €CIIU HANPSHXKEHUE Ha Harpyske 225 B,
a Tok B 1enu 20 MA? Dnektpuueckas Lenb nojakiatodeHa Kk ucrounuky ¢ OIC E =250B u BHyTpeHHUM

CONPOTUBIIEHUEM [5= 50 Om.

[IpenonaBatens ®.1.0.
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Munucrepcerso Tpancnopra Pocceuniickoin ®@enepauuu
®enepajbHOE ATEHTCTBO JKEJIE3HOAOPOKHOT0 TPAHCIIOPTA
®enepanbHOe rocyIapcTBeHHOE 0101 KeTHOE 00pa3oBaTeIbHOE
yupe:KIeHHe BbICIIero 00pa3oBaHus
«IIpuBOKCKHUI rOCy1apCTBEeHHbIN YHUBEPCUTET IMyTell cO001eH s

Paccmotpeno: JK3aMeHANMOHHBbIN OmiteT Ne 19 YTBepxaaro:
Ha 3aceJJaHUU LIUKJIOBOH 0 JUCLUIUINHE HauanbHuk yuebHOro
KOMMCCHUH OI1.02. Dy1eKTPOTeXHUKA H orxena
o0uienpogeccuoHaNbHBIX U JIEKTPOHUKA
MaTEeMaTHYECKUX JAUCLUIUIMH JUISL CIIELUAIbHOCTH ®.1.0.
[Ipotokom Ne 23.02.01 Opranu3anus N€PeBO30K U | « » 20
OT«__ » 20 1. yIpaBJI€HUE Ha TPaHCIIOpTE (110 T.
[Ipencenarens [IK BHJIaM)

®.11.0. ['pynnst

B 3apanusax Nel-Ne9 nHeoOxoauMo BeIOpaTh MpaBHIBHBINA OTBET, 3amucaTth OykBy oTBeTa; B Nel(O-pemuTh
3ajauy.

1. OnpenenuTs CONMPOTUBIICHHUE JIaMITbl HAKAJIMBAHUS, €CJId Ha Hel HanucaHo 50 Bt u 220 B.
a) 597 Owm; 6) 759 Owm; B) 975 Owm; r) 968 Owm.

2. JIa ucrouHuka umerotT oauHakoBbie DJ{C U TOKH, HO pa3HbIe BHYTPEHHUE conpoTuBieHus. Kakoi u3
HCTOYHUKOB MeeT MeHbIni KIT?

a) KII/] ucTouHUKOB paBHBI,

0) UICTOYHUK C MEHBIIIUM BHYTPEHHUM COIPOTUBIICHHEM;

B) HCTOYHHK C OOJBIINM BHYTPEHHUM COMPOTHBIICHHEM.

3. Omnpenenuth oOIIEe CONPOTHUBICHHE IENMH NPH MApaUICIbBHOM COCIUHEHUU 2-X TOTpeOuTenei,
CONMPOTUBIIEHUE KOTOPbIX 110 40 Om?
a) 20 Om; 6) 80 Om; B) 10 Owm; r) 4 OMm.

4. Tlomnas motpebnsemass MomHOCTh Harpy3ku S= 180 kBA, a aktuBHas momHocTh P= 150 xBT.
Onpenenure k03P PUIHUEHT HATPY3KH.
a) cos ¢=0,75; 0) cos ¢ =0,38; B) cos ¢ =0,57; 1) cos¢=0,83.

5. Kak usmeHnuTcs casur ga3 Mexy HalpsDKEHHEM UM TOKOM Ha KaTyIIKe MHAYKTUBHOCTH, €CiiM 00a eé
napamerpa (R u X|) oqHOBpeMeHHO yBenuyarcs B 4 paza?
a) yMeHbIIUTCA B 4 pa3a; 0) yBenuuuTcs B 4 pa3a; B) yMEHBIINUTCA B 2 pa3a; I') HE U3MEHUTCS.

6. CummeTpu4dHasi Harpy3ka COeIMHEHa «3Be3noii». JIuHeitHoe HampsbkeHue paBHo 220 B. Haiigure
(dazHoe HampsHKEHHE.
a) 127 B; 0) 220 B; B) 380 B.

7. YacroTa BpallleHUs MarHUTHOTO TMOJisi acHHXpoHHOTo asurarens 900 o6/muu. Yactora BpamieHus
potopa850 o6/MuH. OpeAeTUTh CKOJIbKEHHE.
a) 55; 6) 0,55; B) 5.5; r) 0,056.

8. M3mepurenbHblil TpaHchopmaTop Toka uMeeT oOMOTKHU ¢ yuciioM BUTKOB 20 u 120. Onpenenuts ero
K03 QHUIHUEHT TpaHCHOpMAIIHH.

a) 60; 0) 0,17; B) 140; r) 100.

9. CKONBKO p-n MEPEex0/I0B y OUTIOISPHOTO TpaH3UCTOpa?
a) O/IVH,; 0) nBa; B) TpH; T') YEThIpE.
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10. K tpexdaznoii cetn ¢ nuHelHbIM HampsbkeHueM 380 B moakitoueHa cUMMeETpUYHas Harpyska,
aKTHUBHOE COIPOTHUBJICHHE KOTOpOoM B Kaxaon (aze 220 Owm, a uaayktuBHOe 120 OM. Halinute daznbie

TOKHU U HANPSKEHUSI IPU BKIIOYEHUH HArPy3KHU «TPEyTrOJIbHUKOM»?

[IpenonaBarens d.N.0.
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Munucrepcerso Tpancnopra Pocceuniickoin ®@enepauuu
®enepajbHOE ATEHTCTBO JKEJIE3HOAOPOKHOT0 TPAHCIIOPTA
®enepanbHOe rocyIapcTBeHHOE 0101 KeTHOE 00pa3oBaTeIbHOE
yupe:KkIeHHe BbICIIero o0pa3oBaHus
«IIpMBOKCKHUI rOCy1apCTBEHHBIN YHUBEPCUTET MyTel CO00IeHHsD)

Paccmotpeno: JK3aMeHANMOHHBbIN OuteT Ne 20 YTBepxaaro:
Ha 3aceJJaHUU LIUKJIOBOH 0 JUCLUIUINHE HauanbHuk yuebHOro
KOMMCCHUH OI1.02. Dy1eKTPOTeXHUKA H orxena
o0uienpogeccuoHaNbHBIX U JIEKTPOHUKA
MaTEeMaTHYECKUX JAUCLUIUIMH JUISL CIIELUAIbHOCTH ®.1.0.
[Ipotokom Ne 23.02.01 Opranu3anus N€PeBO30K U | « » 20
OT«__ » 20 1. yIpaBJI€HUE Ha TPaHCIIOpTE (110 T.
[Ipencenarens [IK BHJIaM)

®.11.0. ['pynnst

B 3aganmsax Nel-Ne9 HeoO6xomumMo BEIOpaTh MPaBUIIbHBINA OTBET, 3aucaTh OykBy oTBeTa; B Nel0-pemnth
3ajauy.

1. Kakoe u3 npuBEAECHHBIX YTBEPKIACHUN HE COOTBETCTBYET IOCIEAOBATEIbHOMY COECIUHEHHUIO BETBEH

IIPU HOCTOSIHHOM TOKe?

a) TOK BO BCEX 3JIEMEHTaX LENU OJUHAKOB;

0) HanpspKEHUE Ha 3a)KMMax LeNH paBHO CyMME HalpsHKeHUH Ha BCEX €ro y4acTKax;

B) HaNpsHKEHUE HA BCEX JIEMEHTAX LENHU OJMHAKOBO U PAaBHO M0 BEIMYNHE BXOJHOMY HAIPSKEHHUIO.

2. Onpenenuts TOK ls, MOIXOAAIIUN K Y3JTy IIEMU TOCTOSTHHOTO TOKA, €CIIM TOKU B BeTBAX: |1 =-4 A, |
:2A, |3:6A,|4:-5A.
a) 17 A; 6)1A; B)SA; r)-4 A.

3. B aniekTpudecKyro 1enb mapayuielibHO BKIIOUEHBI JIBa Pe3ucTopa ¢ conpoTusiecHueM 25 Om u 40 Owm.
Hanpsixenue Ha Bxozae 200 B. Onpenennre TOK B KaXA0M PE3UCTOPE.
a)8Au02A; 0)8AwusSA; B)0,125Au02A; 1) 0,I125AusA.

4. YkaxunTe nmapamMeTp NEPEMCHHOI0 TOKa, OT KOTOPOI'o 3aBUCUT HHAYKTUBHOC COIMMPOTUBIICHUC KATYIIKH.
a) AeHCTBYyIOIIEe 3HAYCHUE TOKA; 0) HavaspHas (a3a TOKa; B) MEPHUOJ IEPEMEHHOT0 TOKA;
I') MAaKCHMaJbHOE 3HAYEHUE TOKA.

5. Llenp mepeMEHHOro TOKa COJEP’KUT KaTyIIKy HMHIYKTHMBHOCTU. Kak u3MeHsercs mo ¢asze TOK u
HanpshKeHue B 3Toi nenu?

a) TOK OIlepekaeT HalpsHKEHUE Ha yroi m/2;

0) HanpspKEHUE U TOK COBMAJAIOT 110 (ase;

B) HaNpsHKEHUE ONepekaeT TOK Ha yroi m/2.

6.KakoBo cooTHomeHne Mexay (asHBIMM M JIMHEHHBIMM HANpsOKEHUSIMH TPU  COEAMHEHUU
HOTPEOUTENEH ATEKTPOIHEPTUH «3BE3L0MN.
a)U,=Uy;  0)U,=Uy/1,73;  B) Uy =0,578U,.

7. CumMmeTpuyHas Harpys3ka COeAMHEHa «TpeyrojibHUKom». [Ipu m3mepeHun (a3zHOro Toka amriepmerp
nokazan - 8 A. Uemy OyzeT paBeH TOK B JIMHEHHOM poBoe?
a) 4,62 A; 0) 13,84 A; B)8 A; 1)11,28A.

8. Kak m3MmeHuTcs yactoTa BpalleHuss MarHUTHOTO TOJIS IIPYU YMEHBIIEHUH Tap MOJICOB aCHHXPOHHOTO
Tpex¢azHoro ABUraTesns?
a) yBEJIUYUTCS; 0) YMEHBIIUTCS; B) OCTaHETCs MPEeXKHEH.
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9. K Kakoil cTerneHn MHTETpallui OTHOCATCS MHTETPAbHbIE MUKPOCXEMBI, coaepxamue 80 JOrmueckux

3J1€MEHTOB?
a) Majon;  0) cpenHeit; B) BBICOKOI; I') CBEpXBBICOKOIA.

10. Yemy paBHO oOIiee CONMpOTHBIIEHHE LENH U3 12 mociIeaoBaTeNbHO COSTUHEHHBIX PE3UCTOPOB, €CIU
COIIPOTHBIIEHUE KaKA0ro 13 HUX Ha 20 OM Oosibliie IpeablayIIero, a CONPOTUBICHHE IEPBOTO PE3UCTOPA
R:1=100 Om? Haiitu HanpspkeHHe Ha OJAMHHAILATOM pe3ucrope Rii, eciu HampsykeHHe NUTaHWs LEenu
220 B.

[IpenonaBarens d.N.0.
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Munucrepcerso Tpancnopra Pocceuniickoin ®@enepauuu
®enepajbHOE ATEHTCTBO JKEJIE3HOAOPOKHOT0 TPAHCIIOPTA
®enepanbHOe rocyIapcTBeHHOE 0101KeTHOe 00pa3oBaTeIbHOE
yupe:KIeHHe BbICIIero 00pa3oBaHus
«IIpMBOKCKHUI rOCy1apCTBEHHBIN YHUBEPCUTET MyTel CO00IeHHsD)

Paccmotpeno: JK3aMeHANMOHHBIN OmiieT Ne 21 Yr1Bepxkaaro:
Ha 3aceJJaHUU LIUKJIOBOH 0 JUCLUIUINHE HauanbHuk yuebHOro
KOMMCCHUH OI1.02. Dy1eKTPOTeXHUKA H orxena
o0uienpogeccuoHaNbHBIX U JIEKTPOHUKA
MaTEeMaTHYECKUX JAUCLUIUIMH JUISL CIIELUAIbHOCTH ®.1.0.
[Ipotokom Ne 23.02.01 Opranu3anus N€PeBO30K U | « » 20
OT«__ » 20 1. yIpaBJI€HUE Ha TPaHCIIOpTE (110 T.
[Ipencenarens LK BHJIaM)

®.11.0. ['pynnst

B 3apanusax Nel-Ne9 nHeoOxoauMo BeIOpaTh MpaBUIBHBINA OTBET, 3amucarb OykBy oTBeTa; B Nel(O-pemmunth
3ajauy.

1. ITo xkakoMy 3aKOHY MOXXHO OIIPEIENUTh CHITY, C KOTOPOW MarHUTHOE II0JIe ISHCTBYET Ha MPOBOIHUK C
TOKOM?
a) 3akoHy Oma; 0) 3akoHy Ammnepa; B) 3akoHy J[xoynsa-Jlenna; r) 3akony Kyiona.

2. B anekTpuueckoil CcXeMe JiBa PE3MCTUBHBIX 3JIEMEHTAa COCIUHEHBI MMOCIEA0BaTeNIbHO. YeMy paBHO
HarpsbKeHre Ha Bxojie mpu cuie Toka 0,2 A, eci Ry = 150 Om; Ry =120 Om?
a) 40 B; 0) 1350 B; B) 10 B; r) 54 B.

3. Kakoii crioco0 coeiMHEeHUs] HCTOYHMKOB MO3BOJISICT YBEIUYUTh HANIPSDKEHUE?
a) OCJIEeI0BATEIbHOE COCTUHEHNE; 0) MapayielbHOE COSAMHEHUE;,  B) CMEIIAHHOE COCIMHEHUE;
T') HU KaKOW U3 MePEUUCIICHHBIX CITIOCOOOB.

4. CxeMa COCTOUT U3 OJIHOTO PE3UCTUBHOTO dJeMeHTa ¢ compoTuBieHneM R = 220 Om. Hanpsixenue
Ha e€ 3axumax U = 110 sin314t. Onpenenure nokazaHus aMmrIepMeTpa U BOIbTMETPA.

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

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

5. CumMerpuyHas Harpy3ka COEIWHEHa «TpeyrojbHUKOM». JIMHeitHoe HampspkeHue paBHo 380 B.
Haiigure dasHoe HanpspkeHue.
a) 127 B; 0) 220 B; B) 380 B.

6. Harpy3ka coennHeHa «3Be3/10i». B kakoMm cirydae TOk B HyJI€eBOM IIpoBojie paBeH 0?
a) MpY CUMMETPHUYHOI Harpy3ke;  0) MpuU HECUMMETPUYHON HarpysKe.

7. Tlpm kakux 3HaueHUsAX KoddduiueHta TpaHchOpMalMU  [EIeCO00pa3HO  MPUMEHSTh
aBTOTpaHC(POpPMaTOPHI?
a)k>1; 0)k<1; B) k<2; I') HE UMEET 3HAYCHUSI.

8.YmpasiseMble BBITPSIMUTENN BIOJIHAIOTCS Ha 6a3e:
a) IMoJIoB;  0) MOJEBBIX TPAH3UCTOPOB; B) OUIOJISIPHBIX TPAH3UCTOPOB; I') TUPUCTOPOB.

9. Uro sBNIseTCS KaTOJI0M BaKyyMHOTO (hoTOd/IeMeHTa?
a) HUKEJIMHOBAsI TPOBOJIOKA,

0) rIeHKa U3 MOoJIYIMPOBOAHUKOBOTO MaTepHaa;

B) TOHKMH CJIOW IIETIOYHO3EMENBHOIO METAILIA.
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10. K tpexdaznoii cetn ¢ nuHelHbIM HampsbkeHueM 380 B moakitoueHa cUMMeETpUYHas Harpyska,
AKTHUBHOE COIMPOTHBIICHUE KOTOPOM B Kaxk10# ¢aze 260 Om, a emxoctHoe 130 Om. Haiitu a3ubie TOkU U

HaNpsDKSHUS TPU BKIIOUEHUH HArpy3KH «3BE31101»?

[IpenonaBatens ®.1.0.
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Munucrepcerso Tpancnopra Pocceuniickoin ®@enepauuu
®enepajbHOE ATEHTCTBO JKEJIE3HOAOPOKHOT0 TPAHCIIOPTA
®enepanbHOe rocyIapcTBeHHOE 0101 KeTHOE 00pa3oBaTeIbHOE
yupe:KkIeHHe BbICIIero 06pa3oBaHus
«IIpMBOKCKHUI rOCy1apCTBEHHBIN YHUBEPCUTET MyTel CO00IeHHsD)

Paccmotpeno: JK3aMeHANMOHHbIN OmiteT Ne 22 Yr1Bepxkaaro:
Ha 3aCeIaHUU IUKIIOBOU 0 TUCIUIUINHE HauanpHuk yue6HOTO
KOMMCCHUH OI1.02. Dy1eKTPOTeXHUKA H orxena
o0uienpogeccuoHaNbHBIX U JIEKTPOHUKA
MaTEeMaTHYECKUX JAUCLUIUIMH JUISL CIIELUAIbHOCTH ®.1.0.
[Ipotokom Ne 23.02.01 Opranu3zamnusi IEpeBO30K U |  « » 20
OT«__ » 20 1. yIpaBJI€HUE Ha TPaHCIIOpTE (110 T.
[Ipencenarens [IK BHJIaM)

®.11.0. I'pynnst

B 3apanusax Nel-Ne9 nHeoOxoauMo BeIOpaTh MpaBUIBHBINA OTBET, 3amucarb OykBy oTBeTa; B Nel(O-pemmunth
3ajauy.

1. B anexTpuyecKkyro LeMb MOCcieI0BaTeIbHO BKIIOUEHBI JIBa pe3rctopa ¢ conpotuBieHueM 10 Om u 50
Owm. Hampsixenue Ha Bxogze 120 B. Onpeaenure TOK B LIETIH.
a)0,5A; 0)2A; B) 14,4 A; r) 4 A.

2. Kakoe W3 NMpHUBEJICHHBIX YTBEP)KICHHI HE COOTBETCTBYET MapaUICIbHOMY COCAMHEHUIO BETBEH IpH
IMOCTOSIHHOM TOKE?

a) TOK B MOJIBOJISAIICH MK PABEH CyMME TOKOB BO BCEX DJIEMEHTaX LICIIH;

0) HanpsDKEHUE Ha 3aKUMax IICTH PaBHO CYMME HAIPSHKCHHI Ha BCEX €ro yJacTKax;

B) HaIIPsDKEHHUE HA BCEX JIEMEHTaX IS OJIMHAKOBO M PABHO 10 BEJIMYUHE BXOJIHOMY HAIPSHKCHHIO.

3. Dnektpuueckoe conpoTtuiaeHue yenoBedeckoro tena 3000 Om. Kakoil TOK mpoXoAauT yepe3 Hero,
€CJIN YEJIOBEK HaXOAMUTCS Mo/ HanpspkeHueM 127B?
a) 19 MA; 0) 42 MA; B) 23,6 MA; r) 50 MA.

4. Ilenp mepeMEHHOI0 TOKa COAEPXKUT pe3ucTop. Kak usmensercs nmo ¢gase TOK U HampspKEHHE B ATOM
nemnu?

a) TOK OIepexaeT HalpsHKeHHe Ha Yroul m/2;

0) HanpsDKEHUE M TOK COBMAIaloT o (ase;

B) HaIlpsDKEHHE ONepekaeT TOK Ha yroi m/2.

5. Kak U3MEHUTCSI eMKOCTHOE COIPOTUBIIEHUE C YBEJIIMYEHUEM YacTOTHI B 5 paz?
a) He U3MEHUTCS; 0) YMEHBIIUTCS B 5 pa3; B) YBEJIMYMTCS B 5 pa3; TI') yMEHbIIUTCS B 25 pas.

6. CumMeTpu4Has Harpy3ka COEIWHEHa «TpeyrojbHUKOM». JIMHeiiHoe HampspbkeHue paBHo 220 B.
Haiigure dhasHoe HanpsokeHue?
a) 127B; 6)220B; B)380B.

7. YacToTa BpalleHUs] MarHUTHOTO TOJIsI acuHXpoHHOro aurarens 1300 o6/muH. YacTora BparieHus
poropa 1250 06/muH. OnpenenuTh CKOIbKEHHE.
a) 40; 0) 0,38; B) 4; r) 0,038.

8. CKOJIBKO p-n MEPEXO0JI0B Y TUpUCTOpa?
a) O/IVH; 0) nBa; B) TpU;  T) YeThIpe.

9. lns BBIIPAMIIEHUS IEPEMEHHOTO HAIIPSHKEHUS TPUMEHSIIOT:
a) onHo(a3HbIE BRIIPAMUTENN; 0) MHOrO(da3HbIE BHIPIMUTEIN;
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B) MOCTOBBI€ BBIIIPSIMUTEIIH; T') BCE MEPEUUCIICHHBIE.

10.CuHycoMaanpsHO  HM3MEHSIONIMECS  TOKH  NPEACTABICHBI  CIEAYIOIIMMH  BBIPAKCHUSIMHU
1,=0,8sin(314t+30°),

i,=1,6sin(314t+60°). Omnpenenanre NpU MOMOINKM BEKTOPHOM AMarpaMMbl OOIIMI TOK (ICHCTBYOIIEE
3HAYCHHE).

[IpenonaBarens d.N.0.
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Munucrepcerso Tpancnopra Pocceuniickoin ®@enepauuu
®enepajbHOE ATEHTCTBO JKEJIE3HOAOPOKHOT0 TPAHCIIOPTA
®enepanbHOe rocyIapcTBeHHOE 0101 KeTHOE 00pa3oBaTeIbHOE
yupe:KIeHHe BbICIIero 00pa3oBaHus
«IIpMBOKCKHUI rOCy1apCTBEHHBIN YHUBEPCUTET MyTel CO00IeHHsD)

Paccmotpeno: JK3aMeHANIMOHHBIN OmiteT Ne 23 YTBepxaaro:
Ha 3aceJJaHUU LIUKJIOBOH 0 JUCLUIUINHE HauanbHuk yue6HOrO
KOMMCCHUH OI1.02. Dy1eKTPOTeXHUKA H orxena
o0uienpogeccuoHaNbHBIX U JIEKTPOHUKA
MaTEeMaTHYECKUX JAUCLUIUIMH JUISL CIIELUAIbHOCTH ®.1.0.
[Ipotokom Ne 23.02.01 Opranu3anus N€PeBO30K U | « » 20
OT«__ » 20 1. yIpaBJI€HUE Ha TPaHCIIOpTE (110 T.
[Ipencenarens [IK BHJIaM)

®.11.0. ['pynnst

B 3apanusax Nel-Ne9 nHeoOxoauMo BeIOpaTh MpaBUIBHBINA OTBET, 3amucarb OykBy oTBeTa; B Nel(O-pemmunth
3ajauy.

1.Kakoii 13 mpoBOJIOB OJIMHAKOBO JIMaMETpa U JUIMHBI MEHbIIIE HATPEBACTCS — MEIIHBINA I CTAJILHOW TIPU
OJIHOM W TOM ke cuiie Toka? Y 1ebHOE CONPOTUBICHUE Mean - 1,7 - 10'8OM-M, cram - 12 - 1080mm.

a) MEJIHBIN; 0) cTaabHOM; B) 00a MpOBO/Ia HArPEeBaAKOTCS OJUHAKOBO;

I') HU KaKOH M3 IPOBOJIOB HE HArpeBaeTcs.

2. B anexTpuyecKyro Lelb NapajljiesibHO BKIKOYEHBI ABa pe3ucTtopa ¢ conporusieHueM 20 Om u 50 Om.
Hanpsioxenune Ha Bxoge 140 B. Onpeznenure TOK Ha HEPa3BETBIEHHOM Y4acTKe.
a)4 A; 0)2A; B)98A; 1) 20A.

3. OnpenenuTh CONPOTHBIICHHUE JIAMITHI HAKAJIMBAHUS , €CITU Ha Hell HanucaHo 25 Bt u 220 B
a) 1936 Owm; 6) 0,11 Om; B) 19,36 Owm; r) 11000m.

4. llerb mepeMEHHOTO TOKa COJIEPKUT KOHJeHcaTop. Kak m3meHsercs o ¢ase TOK U HampspKeHHE B 3TOH
uenu?

a) TOK OIepexaeT HalpsbKeHHe Ha yroul m/2;

0) HanpsDKEHUE M TOK COBMAaloT 1o (ase;

B) HaIlpsDKEHHE ONepekaeT TOK Ha yroi m/2.

5. Kak u3MeHUTCsI MHAYKTHUBHOE CONPOTHUBIIEHUE C YBEIUYEHUEM YaCTOTHI?
a) HE U3MEHUTCS; ©0) YMEHBIINUTCS; B) YBEJIUYUTCS.

6. OOMOTKM Tpex(a3HOro reHepaTopa COCAUHEHBI «TPEyroJbHUKOM». CKOJBKO JHHEHHBIX TMPOBOJIOB
MOAXOJUT K reHeparopy?
a) 3; 0) 4; B) 2; r) 6.

7. Y cunoBoro ogHoda3zHoro TpaHcpopMaropa HOMUHaAIBHOE HarnpshkeHue Ha Bxone 4000 B, Ha BbIxose
220 B. Onpenenuts ko3ppuuneHT TpanchopMaimu.
a) 180; 6) 0,055; B) 18; r)5,5.

8.YKaxuTe MoJIIPHOCTh HANPSDKEHUS Ha SMUTTEPE M KOJJIEKTOPE TPaH3UCTOpa TUIa p-N-P.
a) IJIIOC, TUTI0C;  0) MHUHYC, ILTIOC; B) IUTIOC, MUHYC; I') MUHYC, MUHYC.

9. K xaKkoii cTerneHu UHTErpali OTHOCATCS MHTErPATIbHbIE MUKPOCXEMBI, coaepxkamue 1200 mornyeckux

3JIEMEHTOB?
a) Majon;  0) cpenHeit; B) BBICOKOII; T') CBEPXBBICOKOIA.
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10. Haiinure BbIpa)keHHE AJI1 MTHOBEHHOT'O 3HAUYEHHUs TOKA B LIENM C KAaTyIIKOW MHAYKTUBHOCTBIO L =
0,6 I'n, xoTOpas NOAKIIOYEHA K HICTOYHUKY TTepeMeHHOoro HanpsbkeHusa 220 B, wactoroit 100 I'm.

[IpenonaBarens d.N.0.
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Munucrepcerso Tpancnopra Pocceuniickoin ®@enepauuu
®enepajbHOE ATEHTCTBO JKEJIE3HOAOPOKHOT0 TPAHCIIOPTA
®enepanbHOe rocyIapcTBeHHOE 0101 KeTHOE 00pa3oBaTeIbHOE
yupe:KkIeHHe BbICIIero 00pa3oBaHus
«IIpMBOKCKHUI rOCy1apCTBEHHBIN YHUBEPCUTET MyTel CO00IeHHsD)

Paccmotpeno: JK3aMeHANMOHHBbIN OmiteT Ne 24 Yr1Bepxkaaro:
Ha 3aceJJaHUU LIUKJIOBOH 0 JUCLUIUINHE HauanbHuk yuebHOro
KOMMCCHUH OI1.02. Dy1eKTPOTeXHUKA H orxena
o0uienpogeccuoHaNbHBIX U JIEKTPOHUKA
MaTEeMaTHYECKUX JAUCLUIUIMH JUISL CIIELUAIbHOCTH ®.1.0.
[Ipotokom Ne 23.02.01 Opranu3anus N€PeBO30K U | « » 20
OT«__ » 20 1. yIpaBJI€HUE Ha TPaHCIIOpTE (110 T.
[Ipencenarens [IK BHJIaM)

®.11.0. ['pynnst

B 3apanusax Nel-Ne9 nHeoOxoauMo BeIOpaTh MpaBUIBHBINA OTBET, 3amucarb OykBy oTBeTa; B Nel(O-pemmunth
3ajauy.

1. Kakoil U3 mpoBOJOB OJUHAKOBOTO CEUEHHUs W3 OJHOTO M TOrO K€ Marepuana, HO Pa3HOM JJUHBL,
CHJIbHEE HAarpeBaeTcs MpU OJTHOM U TOM K€ TOKe?

a) 006a MpoBoOa HarpeBarOTCs OJMHAKOBO;

0) cuipHEee HarpeBaeTcst MPOBOJ OOJIBIICH JIJIHHEI,

B) CHJIbHEE HarpeBaeTcCs MPOBOJI MEHBIIECH UIUHBI.

2. CKONBKO MIECTUBOJIBTOBBIX JTAMIOYEK HEOOXOAMMO B3ATh AJIS €JIOYHON TUPISHIBI, €CIH HaIPsHKEHUE
cetu 127B?
a) 37 wr.; 0) 21 mr.; B) 42 mit.; r) 11 mr.

3.0npenenutb oOlIee CONPOTHBIEHHE LENM NpU MapajUIebHOM COEIMHEHMHM 2-X IOoTpeduTenei,
COIPOTHUBIIEHUE KOTOPBIX 110 250 OM?
a) 12,5 Owm; 0) 250 Owm; B) 125 Om; r) 25 Om.

4. llerb IEpeMEHHOTO TOKA COAECPIKHUT PE3UCTOP U KaTymiky. Kak nusmensercs mo ¢ase TOK U HalpsbKeHue
B dTOMU mernu?

a) TOK oTepekaeT HampsbkeHue; ©) HampsbKeHUE M TOK COBMAAAIOT 1Mo ¢asze; B) HAMPSHKEHHE OMEPeKaeT
TOK.

5. B tpexdasznyto ceth ¢ muHEHHBIM HanpsbkeHueM 380 B BkitouaroT Tpexda3Hblil ABUTATENb, KaXKIas U3
00MOTOK KoTOporo paccuntana Ha 220 B. Kak cneayer coequHUTh OOMOTKU JBUTATENS?

a) «TPEYTOJILHUKOM; 0) «3BE3710i1»; B) IBUTATENIh HEJIb3s1 BKJIIFOYATh B 3TY CETh;

') MO’KHO TPEYTOJIbHUKOM, MOKHO 3BE3/I0M.

6. B cummerpuuHoil TpexdasHoil nenu auHelHbIH Tok 7 A. PaccumTaiite (hazHbIi TOK, €Clid Harpyska
COEUHEHA «TPEYTOJIBHUKOM).
a) 12,11 A; 0)4,05A; B)3,8A; 1)4,96A.

7. K uemy npuBOAUT OOPBHIB BTOPUYHOM Lienu TpaHchopMaTopa Toka?
a) K KOPOTKOMY 3aMbIKaHHIO; 0) K peXHMy XOJIOCTOTO XO/1a;
B) K IOBBIIICHUIO HANPSDKEHUS; T') K MOJIOMKe TpaHcdopmaropa.

8. Kak Ha3bIBalOT CpeTHUH CIIOH Y OUTIONSPHBIX TPAH3UCTOPOB?
a) cTok; 0) ucTtok;  B) 0aza;  T) KOJUICKTOP.

9. DnexkTpoabsl POTOPE3UCTOPA BHIOTHEHBI U3:
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a) MeJIu; 0) IuTaTUHBI;  B) JKene3a;  T) cepedpa.
10. Kakast MOIIIHOCTB pacXxoyeTcsl B COEAMHUTEIbHBIX IIPOBOIAX, €CIIM HANpsDKEHWE Ha Harpyske 220 B,
a Tok B enu 50 MA? Dnektpuueckas 1enb nojakiarodeHa Kk uictouHuky ¢ JIC E = 240 B u BHyTpeHHUM

COMPOTUBIEHUEM [;= 80 OMm.

[IpenonaBatens ®.1.0.
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