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1. OBIIIAA XAPAKTEPUCTHUKA ®OH/I0B OHEHOYHLIX CPEACTB

1.1. O6macTh MpUMEHEHHSI TIPOTPAMMBI

@OH/T OLEHOYHBIX CPEICTB MUCHUIUIMHBI «DIEKTPOTEXHUKA M OCHOBBI 3JIEKTPOHUKN
SBJSIETCSI YacThIO MPOTPaMMBI MOJATOTOBKH CIICIIMAINCTOB CPEIHETO 3BEHAa B COOTBETCTBHHU C
@I'OC CIIO mo cnemmansHoctH 15.02.10 MexarpoHuka U MoOmiIbHasi poOOTOTEXHHKA (IO
OTpacysim).

@OH/ OIICHOYHBIX CpPEACTB YYEOHOH AUCHUIUIMHBI «DIEKTPOTEXHUKA M OCHOBBI
ANEKTPOHUKM» MOXKET OBITh HCIIOJIb30BAaH B NMPO(GECCHOHATBHON IMOATOTOBKE CTYIEHTOB IO
KBAJTM(HUKAIIUN — TEXHUK-MEXaTPOHUK (CIELUAIUCT 110 MOOUIBHON pOOOTOTEXHHUKE).

1.2. MecTo NUCHUIUIMHBI B CTPYKTYpe MPOTpPaMMbl MOATOTOBKH CIEIUAIMCTOB CPEIHErO
3BEHA

JuctummuHa «NeKTPOTEXHUKA M OCHOBBI AJICKTPOHHUKWY BXOJIUT B MPOPECCHOHATBHBIN
y4eOHBIN ITUKIL.

1.3. Ilenu u 3aga9u JUCIUTIIMHBI — TPEOOBAaHUS K Pe3yJIbTaTaM OCBOSHUS TUCITUTITUHBI

B pe3ynbraTe 0CBOSHUS NUCHUILUIUHBI 00YYarOIUiics JOJIKEH 3HATh:
- METOJbI pacyeTa U U3MEpPEHUsI OCHOBHBIX MApaMETPOB JEKTPUUECKUX LETEH;
- OCHOBHBIE IIPAaBUJIA IKCIUTyaTallUU JIEKTPOOOOPYI0OBAaHUS U METO/IbI U3MEPEHHUS
ANEKTPUUECKUX BEIUYUH;
- cnocoObl MOJTYYEeHHUs], Tepeiadll U UCIIOJIb30BaHUS ANEKTPUUECKON SHEPTUH;
- KJaccu(UKAIUIO SJIEKTPOHHBIX TPUOOPOB, UX YCTPOUCTBO U 00JIaCTh MPUMEHEHUS;
B pe3ynbraTe 0CBOSHUS IUCHUIUIMHBI O0YYaIOUIUICs TOJKEH YMETh:
- pacCUMTHIBATh MapaMeTPhl JIEKTPUUECKUX LEMeH;
- CHUMAaTh TIOKa3aHMs U MOJIb30BAThCS AJEKTPOU3MEPUTEIbHBIMU TPUOOpaMU U
MIPUCTIOCOOICHUSAMU;
- coOMpaTh JIEKTPUUECKHUE CXEMBIL;
- UATATh NPUHIUIIUAIBHBIC, SJIEKTPUUECKUE U MOHTAXKHBIE CXEMBI.
B pe3ynbraTe OCBOEHMS NUCHUILUIMHBI OOYyYaroUIMiics NOJKEH 00JiaaTh CIEAYIOLIUMU
KOMITETEHILIUSIMU:
I[IK 1.1. BpINOJHATP MOHTaX KOMIIOHEHTOB W MOJYJIE MEXaTpPOHHBIX CHUCTEM B
COOTBETCTBUU C TEXHUYECKOU JTOKYMEHTALIMEH.
I1K 1.3. Pa3zpabaTsiBaTh yNpaBJstoIne MPOTPaMMbl MEXAaTPOHHBIX CHCTEM B COOTBETCTBUU
C TEXHUYECKHUM 3aJJaHUEM.
I[IK 3.1. CoctaBasiTh CX€MBbI
TEXHUYECKUM 3a/IaHHEM.

IMPOCTBIX MEXATPOHHBIX CHUCTEM B COOTBETCTBUU C

AJIEKTPUYECKUX IIETEeH;

V2. cHUMAaTh NTOKa3aHusg U
MOJIb30BaTLCS
AIIEKTPOU3MEPUTETHHBIMU IPUOOpAMU
Y TIPUCTIOCOOJICHHUSIMU;

VY3. cobupaTh MEKTPHUUECKUE CXEMBI;
V4. ynuTtaTh NpUHIIMIIHUATILHbIE,
AIICKTPUYCCKUE U MOHTAKHBIC CXEMBI

Kon IIK, VYMmenus 3Hanusa
OK
IIK 1.1. | V1. paccuutsiBaTh NapaMeTpbl 31. Meroabl pacyeTa U U3MEPEHUS

OCHOBHBIX MTapaMETPOB AIEKTPUUECKUX
LeTei;

32. OCHOBHBIE MpaBUJIa IKCIUTYaTAIUU
ANIEKTPOOOOPYIOBAHUS U METO/IBI
U3MEPEHUS SJIEKTPUUECKUX BEIUYUH




IIK 1.3. | ¥Y3. coGupaTh 371€KTpHUECKUE CXeMbI; | 32. OCHOBHBIE NPaBHJIa SKCILTyaTalluu
V4. auTaTh NpUHIUIHATBHEIE, AIIEKTPOOOOPYIOBAHUS I METOJIBI;
AJIEKTPUYECKHE U MOHTAKHBIE CXEMbl | U3MEPEHHUS MIEKTPUUECKUX BEINYUH

IIK 3.1. | ¥Y3. cobupaTh 371EKTpHUECKUE CXEMBI; | 32. OCHOBHBIE MpaBHJIa SKCILTyaTalluu
V4. auTath NpUHIUITHATBHEIC, AIIEKTPOOOOPYIOBAHUS I METOIBI
AIIEKTPUYECKHE U MOHTAKHBIE CXEMbl | M3MEPEHUS MIEKTPUUECKUX BEIUYHH;

33. ciocoObl MoTy4YeHusl, nepeiadu u
UCTIOJIb30BaHUS 3JIEKTPUUECKON SHEPTUH;
34. xnaccuduKaluio 3EeKTPOHHBIX
npubOpOB, UX YCTPOMCTBO U 001aCTh
IPUMEHECHUS

[MACITIOPT ®OHJJA OLIEHOYHBIX CPEICTB

/T Tembl qucunmiabl, MJIK, Kon HanmenoBanue

paszensl (3Tarnbl) IPaKTUKHU, B KOHTPOJIHPYEMOi OLIEHOYHOT'0 CpeIcTBa (¢

XO0J€ TCKYIICTO KOHTPOJIA, BUJ
HpOMC)KYTOQHOP’I aTTeCcTalnuu C
YKa3aHHUEM CEMECTPaA

KOMIETEHIIUH (WU
e€ 4acTH), 3HaHHH,

YKa3aHHEM KOJIMYECTBO
BapUaHTOB, 33/1aHUH U T.II.)
YMEHHH

Paznen 1. DjekTpuyecKkne Henu NOCTOSIHHOTO TOKA

Tema 1.1. DnexTpuueckuii Tok

IIK 1.1.,32, 33, V1,

PacueTHO-TecTOBOE 3a/1aHKe
(mBa BapmanTa, 13 3amaHuii);
[Ipaktrueckoe 3amanue Nel
Pacuer napamerpos
Pa3IMYHBIX PEKUMOB
PpabOoThI AIMEKTPUIECKOM
tenu (10 BapuaHTOB).

v2,,V4

Tema 1.2. MarautHsle Lenu u
SIIEKTPOMArHUTHAS HHIYKIIUS

IIK 1.1, TIK 1.3., 32,
33,V1,V2,,V4

TectoBoe 3ananue (nBa
BapHuaHrTa, 15 3ananuii).
[IpaxTrueckoe 3amanue No2
PacyeT u BbIbOP
ceyeHusa NpoBoOAOB MO
OOoNyCTUMOMY Harpesy
U LOMyCcTUMOWN noTepe
Hanpsa>XeHuns
(15BapuaHTOB).

Paznen 2. SHEKTpH‘leCKHe LHENHU MEPEMEHHOI'0 TOKa

Tema 2.1. OcHOBHBIE CBEACHUS O
CHHYCOUIAILHOM 3JIEKTPUUECKOM
TOKE.

IIK 3.1.,32, 34, V1,

[Ipaktuueckoe 3amanne No3
Tema «Dnexrpuueckue
LCIHU IIEPEMCHHOI'O TOKa»
MpakTuyeckoe 3aHATne
Ne4

PacyeT
Hepas3BeTBJIEHHOW Lenwu
nepemMeHHOro Toka

V2,V¥3

Tema 2.2. Pezonanc B

11K 3.1.,,32,34, V1,

PacuerHO-TEecTOBOE 3aaHNE




JNEKTPUIECKUX IIETIX V2,V3 (mBa BapmaHTa ¢ oTBeTamH, 12
3aJlaHui)
5. Tema 2.3. Tpéxdazuble nenu MK 3.1.,32,34, V1, | Tect (1Ba BapuaHTa ¢
V2, V3 otBeTamM ), [IpakTrueckoe

3amanne Ne 5

Pacuer Tpexda3zHoii cUCTEMBI
[IPU COCTUHEHUU IPUEMHUKOB
DIEKTPOIHEPTUN «3BE3I0IN.

6. Tema 2.4. Dnexrpuueckue Mamussl | [IK 1.1., 32, 33, V2,
v4

Konrponsnas pabdora (Tpu
pacueTHbIe 3a/1a4H, /1Ba
BAapUaHTa C OTBETaMH)

Paznen 3. OCHOBBI YJIEKTPOHUKHU

7. Tema 3.1. dusnyeckne OCHOBEI IK 4.3., 34, V4 TecroBoe 3amanue (20
SIIEKTPOHUKH 3ajlaHuii, 2 BapUaHTa ¢
OTBETaMH)
8. Tema 3.2.-3.4 DiexTpoHHbIE K 3.1, 32, 33, 34, | TecroBoe 3amanue (20
IPUOOPEI V1, V3, V4 3aJaHuii, 2 BapraHTa C
OTBETaMH)
0. IIpoMesxkyToUHas aTTecTaius B 4 IIK 1.1, IIK 1.3, JubdepeHMpoBaHHBIN 3a4€T:
ceMecTpe K 3.1., 31, 32, 33, | Bompocsl 1o pasaenam (32

34, V1, V2, V3, V4

BOITIpOCa)

3. TUIIOBBIE 3AJIAHUS )11 OLIEHKY OCBOEHMS] YYEBHOM JUCLIUITJIMHBI

Paznen 1. DaexkTpuyeckue Henu NOCTOSSHHOTO TOKA
Tema 1.1. Dnexrpuueckuii TOk

K 1.1., 32, 33,
V1,V2,,V4

PacuetHo-TecToBOE 3aanue (J1Ba BapuaHTa, 13 3agaHuil)




Bapwuanr 1.

1. Ykaxu oMH NPaBUIbHBIN OTBET.
1. B pe3ynbpTate M3MEHEHHs CONTPOTUBIICHHS HATPY3KU TOK B Lienu yBenuuwicsa. Kak aTo Biuser
Ha HalpsDKEHUE Ha 3aKuMax Lenu?

R a) Hamnpsbkenue U pacrer
E b) nanpsbkenue U ymeHbIIaeTcst
C’D /H/ ¢) uampsbkeHue U ocTtaeTcss HeU3MEHHBIM
RBT 2. Yxaxure Gopmyity It onpeaenenus 3akoHa Kupxroda s ysna.
a) [=U/R
b) ZIR=XE
c) XI=0
d) Q=I'Rt a
3. KaxuM I07DKHO OBITH CONMPOTHBICHHE BOJIBTMETPA, YTOOBI R1|R2| R3 B
OH HE BIIHUT Ha PEKUM pabOoTHI enu? | ] ;
o o
a) CONPOTHUBIICHUE BOJIHTMETPA PABHO HYIIIO

b) comportuBicHHE BOJIBTMETPA  MHOTO OoJbIIIe
COIIPOTHUBIIEHUS y4yacTKa ab

C) COMPOTHUBIIEHUE BOJBTMETPA MPUOIU3IUTEIHHO PABHO CONPOTUBIICHUS y4acTKa ab

d) compoTuBieHHE BOJIBTMETPAa MHOTO MEHBIIIE COMTPOTHBIICHHS y4acTKa ab
4. Kakumu npu3HaKaMH XapaKTepU3yeTCsl TBEPAbIA AUIJIEKTPUK B COCTOSTHUU MTPOOOSL.

a) HaJIWYHEeM CBOOOTHBIX HOHOB

b) Hamuumem cBOOOHBIX PJIEKTPOHOB

C) HaJIU4YMEM CBOOOHBIX MOHOB M 3JIEKTPOHOB
5. Byner nu mpoxoauTh B LIENMU MOCTOSIHHBIA TOK, eciii BMecTo ucTouHuka DJIC BKIIIOYUTH
3apsKEHHBIN KOHJIEHCATOp?

a) He Oyner
b) Oyner, HO HEIOITO
C) 6y,Z[CT £ Bl R2| R3
6. Kak usmensitest Toku I, u I, ecnu conporusnenue R3 ymenbmmres? 1 [:” 1’
a) yBeIHYaTcs CT
b) ymeHsbmaTcs RET
I C) OCTaHyTCSl HEU3MEHHBIMU
—_—
@ 1, 7. KakoBo coorHomeHne mexay HanpsokeHmsmu U; u Uz B
lIl l ©  cepelMHE W B KOHIIE JIMHUH?
U 0y
iy _
R, =Ry a) U=0,
o b) U, <U,
C) U1 >U2

7. Ilpu kaKoM HAINPsHKCHUU BBITOJHEE MEPeIaBaTh YHEPTHIO B JIMHUW TIPH 33JAHHOW MOIIIHOCTH
a) TPH MOBBIIIICHHOM
b) npu MOHMKEHHOM
c) 0Oe3pa3ITu4yHO
8. Kakoil u3 nmpoBo/JOB OJMHAKOBOM JUIMHBI W3 OJHOTO W TOTO K€ MaTepualia, HO Pa3HOro
JMaMeTpa, CUJIbHEE HarpeBaeTcsl MPH OJHOM U TOM K€ TOKE
a) 00a MpoBOJa HATPEIOTCS OJIMHAKOBO
b) cunbHee HarpeeTcst MPOBOJ C OONBIIUM THAMETPOM



C) CHJIbHEE Harpeercs MpOBOJ C MEHBIINM TUAMETPOM

9. YCcTaHOBJICHHE COOTBETCTBUE MEXK Ty H300pakeHueM 3ieMeHTa (A) u ero HauMeHoBanueM (b)

A b

2 a) KoupencaTop
—”— £) Peoctar

Bl Pesmctop
_:l_ r) HeTounnK snexTpid ecko i SHEPT HH

4 e (8 (o

10. IIpu 3aMbpIKaHMM MCTOYHMKA TOKAa Ha BHEIIHEe compoTuBieHue 4,5 OM cuia Toka B LIEMU
paBHa 0,2A, a npu 3aMbikanuu Ha conpoTuBieHue 10 Om cuna toka paBHa 0,1 A. Haiitu
O/1C ucToyHuKa U ero BHYTPEHHEE COMPOTHUBIICHUE.

11.  VYuactok O COCTOMT M3 IIOCIICAOBATCIIBHO  COCOAMHCHHBIX

MPOBOJTHUKOB, TOMKITIOYEHHBIX K HWCTOYHUKY HANpsOKESHUS U=50 B

(puc.). CompotuBieHue niepBoro npopoanuka R,=2 Owm, a BToporo R,=6 Owm.
i Hanpspxenne Ha Tpetbem npoBoanuke Us=10 B. Haiitu cumy Toka nemu /,
COIPOTHUBJICHUE TPETHETO MPOBOJHMKA R; 1 HANpsDKEHUA Ha poBoaHuKax U; U..

Owm,

12.0npenenute TOKK Yyepe3 conpoTuiieHus, ecnu R,=10wm, R,=3 . D
R=30Mm E=10B,E,=6B. 1

13.0npenenute TOKK 4epe3 CONpoTUBiIeHus, eciu R=10m, R,=
3 OM, R3= 3 OM, R4= 4 OM, R5= 5 OM, E1= 20 B, Ez = 10 B, Ez = 16
B.

Bapuanr 2.

1. Kakoif u3 mpoBOJOB OJAMHAKOBOTO JUAMETPa W JUIMHBI CHJIbHEE HArpeBaeTCs - MEIHBIN WIN
CTaJILHOM - IPU OJTHOM M TOM K€ TOKe?

a) MeIHBINA

b) cranpHOI

c) o0a mpoBOJIa HArPEeBAIOTCs OAMHAKOBO
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2. JlnuHy W IUaMeTp TPOBOJHUKA yBENMWYWIM B 2 paza. Kak W3MEHUTCS CONMPOTHBIICHHE
MPOBOJHUKA?

a) HE U3MEHUTCS

b) ymeHbmuTCS B 2 pasza

C) yBeIMuuTCsH B 2 pasza

d) yBenmwmuutcs B 4 paza
3. EnuHunieii uaMepeHus BEIMIMHBI TOKA SBIISICTCS

a) Bebep

b) Bombt

c) Awmrmep

d) Cumenc
4. UYepe3 KaxIplii M3 UYETHIPEX OJMHAKOBBIX PE3UCTOPOB, COCTUHEHHBIX IOCIIEI0BATENHHO
poxouT TOK B 1 A. Onpenenure oOIIHIl TOK B IIENTH

a) 2,00A

b) 0,25A

c) 1,00A

d) 4,00

5. Kak mn3meHnurtcs HampspkeHMe Ha yyacTke AB, ecnu mapamiensHo emy
BKJIIOYMTS ellie ofHo conpotusieHue (U= const)?

a) HE U3MEHUTCS

b) yBemmumTcs

C) YMEHBIIUTCS

6. Kak usmenurcs HAIMpsOKCHUE Ha MapalyiCJIbHOM Pa3BCTBJIICHHUU, TOAKIIOYCHHOM K UCTOYHUKY
¢ Ri; OTIMYHBIM OT HYJIA €CJIN YHUCIIO BETBEH YBGHI/I‘II/ITB?

a) He U3MCHHUTCS
R1|R2] R3 b) yBemmuuTcs

E
C) YMEHBIIUTCS

O,

RBT

[—
| S

7. KakuM 10JKHO OBITH COOTHOIICHHE MEXY TeMIEpaTypou IUIABJICHUS IJIABKOM BCTaBKU
MpeloXpaHuTeNs t mpes U TeMIepaTypoi TIaBleHUs MPOBOJIOB t MPOB

a) tmpen >t npos

b) tmpen <tmpos

c) tmpen =t mnpos
8. Kakoe 13 nmpuBeIeHHBIX YPaBHEHUN HE COOTBETCTBYET PUCYHKY?

]’ &1} I,j‘ a) 11+12:I3+I4
o = b) 11+12-I3 -I4:0
é[é_ C) I3+I4 - I] - IZZO
d) 11+Iz + I3+I4:0
0. Kakoe u3 MPUBEACHHBIX ypaBHEHUH

COOTBETCTBYET PUCYHKY?

(= U
=
R.XR
a 3 4
b R
3 4
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U

b) [=2

) 1 R,
o U_
C) R, xR,
R,+R,
o U_
d) R; xR,
R;+R,

10. OmpenenuTh o01Iee CONMPOTUBICHUE YyacTKa renu Al

11.K akxymynsaropy ¢ 9/J1C 12 B nonkiroueHsl JamMnoyka conpotuniieHueM 2 OM U pe3ucrop
conporusinenueM 5 Om. M3BectHO, uro TOK B menu 1 A. HaliTu BHyTpeHHee CONPOTUBIICHHE

AKKyMYJISATOPA.

12.0npenennre TOKU yepe3 conpoTusieHus, ecinu ;=1 Om, R,=3 Owm,

Rs= 3 OM, R~= 4 OM, Rs=5 OM, E=10 B, E.=6 B, E,=8B.

13.0npenennre TOKU 4epe3 CONpPOTUBIIEHUS, ecial R/=2 OM, R;= 6 Owm,

R3: 10 OM, E1: 20 B, Ez = 12 B

B —

R,

R, &
OTtBeThI

3 5 6 7 8 10 1 |12 |13
Bapuautrl |c |c |b |c |a |b a |a 6asr | 0,1, | 0.5, | 1,
3, 3 1,
5 02 |2
Bapuanur2 |b |b |c |c |a |c b |b 4 2 0,1, | 0,5,
1,3 |1,
02 |12

IIpakTuyeckoe 3aganue Nel
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Pacuer mapamMeTpoB pa3/indIHbIX PEKUMOB paﬁoTbl 3.]'IeKTpI/I‘{eCKOI7[ menu

[{enb: paccunTaTh TapaMeTPhl OCHOBHBIX PEKUMOB PAOOTHI AIEKTPUICCKON IEITH.
O6opynoBaHue: METOIMYECKUE YKa3aHUs, KalbKYJISITOD, TMHEHKA.

Kpartkue Teoperndeckue cBeeHus

13 Bcex pe’KUMOB pabOThI ANIEKTPUUYECKHX IIeTIel M OT/IENbHBIX X 3JIEMEHTOB Hanboiee
XapaKTepHBI:

- HOMUHAJIBHBIN PEXHM;

- COIVIACOBAHHBIN PEXUM;

- P&KUM XOJIOCTOTO Xo/a (X.X.)

- p&XHMM KOPOTKOI'O 3aMbIKaHus (K.3.).

HoMuHabHBIM Ha3bIBAETCS PEXKUM PabOThI, YCTAHOBJIEHHBIN 3aBOJIOM-U3TOTOBUTENIEM IS
JAHHOTO 3JIEKTPOTEXHUYECKOTO YCTPOMCTBA B COOTBETCTBUU C NPEIBSIBISIEMBIMU K HEMY
TEXHUYECKUMHU TpeOOBaHMAMHU. JlJIs 3IEKTPUYECKUX BEJIMYMH, ONPEIEISIONIMX HOMUHAIbHBIN
PEXHUM, OTHOCSTCS HOMHUHAJIbHOE HAIPsHKEHWE, HOMUHAJIbHBINA TOK, HOMUHAJIbHAS! MOIIHOCTb.

I'enepaTopsl, MOTPEOUTENN U APYTHE DJIEMEHTHI JIEKTPUUYECKUX LeNed Mpou3BOIAT HE Ha
nmro0ble HANpsDKEHUs, a Ha OTpaHMYEHHOE YHUCIO OIpeleseHHBbIX HampsbkeHui. Illkama atux
HaIpsDKEHUH,  KOTOpbIE ~ IPUHATO  Ha3blBaTb ~ HOMUHAJIBHBIMHM,  YCTaHaBJIMBAIOTCS
roCyJapCTBEHHBIM CTAHIAPTOM.

CornacoBaHHBIM Ha3bIBACTCSA PEXKHUM, IIPH KOTOPOM HCTOYHUK OTAAET BO BHELIHIOKO KPYyT
Haubonpmryto mourHocts Pmax. OnHako, Takoi pekuM HE pEKOMEHAYETCS HCIOJIb30BaTh, TaK
KaK IPH JUIMTEIBbHOM IPEBBIIICHUM HOMMHAJIBHBIX 3HAYCHWM YCTPONCTBA MOTYT BBINTH H3
CTpPOS.

Pexum X0510CTOro X04a XapakTepu3yeT pa30MKHYTOE €€ COCTOSIHUE — TOK OTCYTCTBYET, U
BCE DJIEMEHTHl OTKJIIOUYEHBl OT MCTOYHMKA MUTaHUS. B TakoM COCTOSHMM LI€TIM BHYTpPEHHEE
NaJICHUE HaNpsDKEHUE PaBHO HYJIIO, a HANPSDKEHUE Ha 3a)KMMax MUCTOYHMKA ITUTAHHUE COBIIAJAECT
¢ OJAC wucrounuka. MOXHO CKa3aTb, 4YTO PEXKUM XOJOCTOTO XOJd XapaKTepHU3yeT
NIEKTPUYECKYIO LIENb, KOTJa OHA HAXOAUTCS B PAa30MKHYTOM COCTOSIHHUHM, a COIPOTHBIICHHUE
Harpy3Kd OTCYTCTBYET IIOJIHOCTBIO WJIM OTKJIIOYEHO. Takoe COCTOSIHME LENU MOKHO
UCIOJIB30BaTh A1 u3Mepenus JJ[C UCTOUHMKA TUTaHUS.

PexxuM KOpOTKOrO 3aMbIKAHUSI CUMTAECTCSl aBAPUIHBIM, DJIEKTPUUYECKas LENb HE MOKET
pabotath HOpMaibHO. KopoTkoe 3amblkaHHE BO3HHMKAET NPU COEAMHEHUM JIBYX DPa3JIMYHBIX
TOYEK LENU, IOJSIPHOCTh IOTCHIMAIOB KOTOPBIX OTIMYaeTcs. Takoe COoCTosHuE He
IPEIYyCMOTPEHO H3rOTOBUTENIEM YCTPOWCTBA M HapyllaeT €ro HopMallbHylo paboty. B sTom
pexxuMe paboThl 3a)KUMBI ICTOUYHUKA SHEPTHH 3aMKHYTHI TPOBOAHUKOM («3aKOPOYEHBI»), TIPU
3TOM €ro COINpPOTHBIIEHHE OJIM3KO K HyJ0. YacTo, KOPOTKOE 3aMbIKaHME MPOUCXOAUT B TEX
clly4asix, KOTJa COEIUHSIOTCS JBa IPOBOJA, KOTOPBIE CBS3BIBAIOT MEXJY COOOW HCTOYHUK U
IPUEMHHK B L€NM, KaK IPAaBWJIO, UX CONPOTUBICHHE HE3HAYUTENIBHO, TaK YTO €r0 MOYKHO
Ha3BaTbh HYJIEBBIM.

[Ipy BO3HUMKHOBEHMHM peXHMMa KOPOTKOTO 3aMbIKaHMs, TOK B LENH 3HAYUTEIBHO
IIPEBBILIAET HOMUHAJIbHbBIE 3HAUEHUS (U3-32 OTCYTCTBUS CONPOTUBIIEHUS). DTO MOXKET MPUBECTH
B HEIPUIOJHOE COCTOSSHUE HCTOYHMK DJHEPrMd W NPUEMHHUKHM B JJIEKTpUYECKOW 1menu. B
HEKOTOPBIX CIIydasiX »dTO SBISETCS pe3yJbTaTOM HENPAaBWIbHBIX JEUCTBUH CO CTOPOHBI
NepCoHaa, pabOTAIOIIEro C IEKTPOTEXHUYECKUM 000PYJOBAHUEM.

[TopsioK BBITIONHEHUS pacueTa
1. Brinucatb UCXOAHBIC JJAHHBIE COTJIACHO BapUaHTY (Ta0iHIla) U BBIYEPTUTH CXEMY IIENHU
(pucynoxk 2.1).
2. PaccynTaTb OCHOBHbIE MapaMeTpbl LENU B PEXNUME KOPOTKOIro
3aMbikaHuna npn R= 0
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PucyHok 2.1 — Cxema 31eKTpHYeCKOH HenH

- iy . : 1 2 3
Bapuanr | £, B Fa. OM c o8 =
1 2 3 _ = =
1 20 2 . 2 | o
- 7 31 2.5
3 25 2 9 18 3
4 9 1.5 10 21 3
Cwnna Toka B IEIH
_E
" R+r (2.1)
[Tagenue HanpsDKEHUST HA BHYTPEHHEM COTIPOTHBIICHUN UCTOYHHKA
AU=I'To (2.2)
Hamnpsbxenue Ha 3a)KkMMax MCTOYHHKA, T.€. HAIMPSKEHUE, TPUIOKEHHOE K 1IN
U=E-AU (2.3)
MomHOoCTh HCTOYHUKA
Pu=E-1 (2.4)
MOoMHOCTh MOTEPHh BHYTPU CAMOT'O UCTOUHHKA
AP=AU" 1 (2.5)
MouHOCTh TOTpEOUTENSA
P=U-1 (2.6)
Koaddurment nmonesnoro aeiicreus (KI1I)
_P_U .
’7 P, ¢ (2.7)

PesynbraThl pacueTa 3aHecTH B Tabmuiy 2.2.
3. C momompio hopmyn (2.1) - (2.7) BBIMOTHUTE pacueT BCEX MapaMeTPOB B PEKUME

X0JIOCTOrO Xo/4a mpu R = oo,
4. B BepxHIOI0 CTPOKY TaOiwmipl 2.2 3amucarh eme 2 Mpou3BOIBHBIX 3HaUEHUS TOKa (OT

peKUMa KOPOTKOTI'O 3aMbIKaHHA 0 PCKHUMa XOJIOCTOIO xoz[a) 1 0053aTEIbHO 3HAUYECHHUE TOKa,

paBHOE Ix3/2 (peXUM COTIIaCOBAaHHOW Harpy3KH).
Pacuer compoTuBieHHs TPUEMHHUKA SJIEKTPUUECKON IHEPTHH (COMPOTHBIICHNE HATPY3KH)

BBITIOJIHUTH 110 opMyJie

R=1-ry  (28)
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Tabmuua 2.2 — Pesynbrarsl pacuera

- Penom L Pemam
Peacm Cornacosannmii
o XOIOCTOro 5 KOPOTKOTO
paloTsl menn : pesEEM N i
xo07a TAMBIKAHHS
I A 0
E B
Fo
Oun
R o0 0
AU
U B
Py
AP | Bm
P
Ui

Pe3ynbTaTbl pac4eToB CONPOTUBIIEHNSA CBECTU B Tabauuy 2.2.

5. MNocTponTb rpadunku:
-E=1(l), U=f(l), AU = f(I) B ogHON cncteme KoopamHaT (PUCYHOK 2.2);
- Py =1(l), P =f(l), n=1(l) B apyron cucrteme koopanHat (pNCyHOK 2.3).

b
U.B 1 E)
4 AU (1) |
0 . - » LA
Ixx Ik3/2 k3
Pucynok 2.2
L
P, Br
n, %
n(I) Pu (1)
r P i
0 K372 —a=LA

I3
Pucynok 2.3

MpoaHannsnpoBaTb U3MEHEHNE NapaMeTPOB 3NIEKTPUYECKON Lenun npu
N3MEHEHUNN B HEW TOKa.
Conep>xaHue oTyeTa
1. Tema n uesnb 3aHATUA.
2. lcxonoHble faHHble oA pacyeTa.
3. CxeMa aneKTpunyeckon uenu.
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4. PacyeT NnapaMeTpoB Lenuv B pexxnme KOpPoTKOro 3aMblKaHUA.
5. Tabnnuya pe3ynbTaToB pacyeTa.

6. M'padmKn, NOCTpPOEHHbIE MO pe3ysibTaTaM pacyeTa.

7. BbiBOL NO pe3ysbTaTaM pacyeTa.

KOHTPOJIbHLIE BOMPOCHI

1. [anTe XapaKTepUCTUKY pexnumam paboTbl 3/1IEKTPNYECKON Lenn:
HOMWHaJIbHOMY, COrJlaCcoOBaHHOMY, XOJIOCTOr0 Xo4a, KOPOTKOIr0 3aMblKaHUA.
2. B kakoMm pexxmme paboTbl 3/1eKTPUHECKON LLENN MOXKHO naMepuTb 30C?

Pa3znen 1. DiiekTpuyecKne nenu NOCTOSTHHOTO TOKA MK 1.1, IIK 1.3.,
Tema 1.2. MarauTHble nenu v 31eKTPOMArHATHAS MHLY KLU 32,33,V1,V2,,
V4

TecroBo-pacueTHoe 3a1anue (2 BapuanTa, 15 3a4aHunn).

Tecr
Bapuanr 1.
1. MHAYKIMOHHBIN TOK BO3HMKHET B IPOBOJIOYHOM BHTKE IPH JABHKCHHMH MATHUTA
B B CJIYy4YasiX, IpeICTABJEHHbIX HA PUCYHKAX:

A)lwn?2 N

5)1,2u4 !1" - N
B) Tonbko 4 cl:; <:I:>
MN1i 23,4 ; " q .

2. Maraur BBOAUTCHA B AJIIOMHHHUEBOEC KOJIBIO TAK, KAK IMOKa3aHO

Ha pucynke. Hanpas/enue Toka B KoJblie YKa3aHO cTpeskoii. Kakum :
110J1I0COM MATHHT BBOAUTCS B KOJIbLIO?
A. ceBepHBIM I N —
[
-

b. 1oxHbBIM
B. HampaBieHue TOKa HE 3aBHCHT OT IOJIFOCa
I'. nampaBieHue TOKa 3aBUCHUT OT CKOPOCTH MarHuTa

3. Tpu oAMHAKOBbIEe KATYIIKH BKJIIYEHbI MOCIEA0BATEILHO B 3JIeKTPUYECKYIO 1elNb
nocTosiHHOro Toka. Karymka 1 0e3 cepaedynuka, B KaTylike 2 cepAeyHHK M3 K0OOAJIbTA, B
KaTtymke 3 cepaeyHuk u3 TpaHcopmatopHoii craiau. B kakoil m3 karymek MHAYKIHA
MATHUTHOTO MoJisi Oyaer HauMeHbmel? (MarHuTHasi MPOHMIIAEMOCTh BO31yXa paBHa 1,
kobaabTa — 175, Tpancdopmaropnoii craau — 8000.)

Al
b. 2
B. 3
I'. BO Bcex Karymikax oJIMHaKOBa

4. B kakoM HamnpaB/IeHUM OTHOCHTEJbHO 3aMKHYTOI0 NMPOBOJIHUKA
Heo0X0AUMO [JBMraTb MATrHHMT, 4YTO0ObI B TPOBOJHMKE BO3HHMK
JIEKTPUYECKHH TOK YKA3aHHOT0 HANIPaBJIeHUsA?

A. BIpaBo
b. Ha yka3aHHOIi cXxeMe TOK HE BOSHHKAET
B. BHUB
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I'. BBepx

5. IlocTOSAHHBIM MarHUT YAAJSIIOT U3 KaTyIKH, 3aMKHYTOI Ha rajbBanoMerp. Ha kakom
PUCYHKe NPABUJILHO MOKA3aHO HANPABJIeHUEe HHAYKIIMUOHHOI0 TOKA

i i) )

208 a3 @ "

3

[ =

Al
b. 2
B. 3
I'.  Her mpaBWJIBHOTO PUCYHKA

6. YKkakuTe crnoco0nLI H3MEHEHHSI MATHUTHOI'O MMOTOKA.

A. M3MEHEHNe UHAYKLIUN MarHUTHOTO 10JIsI, B KOTOPOM HAaXOJIUTCSI KOHTYP
b. n3meHenue pa3zmMepoB KOHTypa

B. n3meHeHune opueHTaMu KOHTYpa B MarHUTHOM I10J1€

I'. u3MeHeHne cuibl TOKAa B KOHTYpE

J1. n3MeHeHne pa3HOCTU NOTEHIIMAJIOB

7.Ha pucyHke npuBeeH rpaguk 3aBUCHMOCTH CHJIBI TOKA ;.4

OT BpeMEeHH B JIEKTPUYECKO# Lenu, UHAYKTHBHOCTH

E

i i i e e |

Koropoii 1 mI'H.
1 1 1 1 1

Onpenennre MoayJib cpeanero sHadenus J/C 30
CaMOMHAYKIMH B HHTepBaJe Bpemenu ot 10 1o 15 c. el
A.2 mMxB 10

b. 3 MmxB

8.Ha pucynke wu300pakeH MOMEHT JAeMOHCTPAIHOHHOIO
JKCIEpUMEHTa M0 npoBepke mnpasuia JleHna. MarHuT ceBepHBIM
NMOJIOCOM CHAyYaJia MNPHOJMKAIT CIUVIOIIHOMY KOJIbIYy, a 3aTeM
YAQJIAIOT U3 HEro.

IIpu 3TOMmM:

A.

b.

B.

I.

9.Ha pucyHke npuBeeHa 1eMOHCTPALMSA ONBITA 10 IPOBEpPKe
npasuia Jlenna. OnbIT NPOBOAMTCS €O CIVIOMIHBIM KOJILLIOM, 2 He
pa3pe3aHHbIM, IOTOMY 4YTO
A. B CIJIOIIHOM KOJIbIIE BO3HUKAET UHIyKIIMOHHBIHN TOK, a B

B. 5 mxB 0
r.o

B 000X OIBITaX KOJIbIIO OTTAJIKMBACTCA OT MarHuTa
B 000OMX OIBITaX KOJIBIO IMMPUTATUBACTCA K MarHuTy

B IICPBOM OIIBITC KOJIBIIO OTTAJIKMBACTCA OT MaroHuTa, BO BTOPOM - KOJIBIIO ITPUTATUBACTCS
K MarHuTty

B IICPBOM OIIBITC KOJIBLIO MPUTATHUBACTCA K MAIrHUTY, BTOPOM - KOJIBIIO OTTAJIKUBACTCA OT
Marsura

pa3pe3aHHOM — HET

b. B CIUIOIIHOM KOJBIE BO3HUKAET QI[C HHAYKIOWH, a B pa3pC3aHHOM — HCT
B. cmmomrHOE KOJBIO ClIeNaHo U3 CTalii, a pa3spE€3aHHOC - U3 AJTFOMHUHUA
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I'. B pa3pe3aHHOM KOJIbIIC BO3HUKAET BUXPEBOE AIEKTPUUECKOE TI0JIE, & B CIUIOITHOM —
HET

10.Kak U3MeHHUTBCSI FJHEPTHSI MATHUTHOTO MOJIsI KATYIIKH, €CJIH CHJIY TOKA YBeJIUYHTH B
2 pa3a, a KOJIMYeCTBO BUTKOB B 00MOTKe YBeJIMYHUTH B 3 pa3a?
. YBeIMYMUTHCA B 12 pa3
YBEJIMYUTHCS B 3 pasza
YBEITUYHTHCS B 6 pa3
yBeIUUYUTHCS B 36 pa3

W

11.Butok npoBoja, NOAKIHYEHHBIH K aMIIepMeTpY, 3
NMOMeIAKT B MArHUTHOE moJie. MoayJib MATHUTHOM 2
HHIYKIMH T0JIs1 H3MEHSIETCSI CO BpeMeHeM COTJIACHO I
rpaduky Ha pucyHKe. B kakue mpoMe:XyTKH BpeMeHH I 5T o] 50
aMIepMeTp MOKaKeT HAJINYHE YIEKTPUIeCKOro Toka? 1

A.orOcmolc

b. Bo Bce mpomesxyTku Bpemenu ot 0 ¢ 10 6 ¢
B.orlcmnodc
IorOcmolcuor2cnodc
H.orOcmo2cuordcaobc

12.Ha pucyHke noxka3zaHbl TP HANPaABJIeHUS

NPOBOJIOYHOI PAMKM B HEOJJHOPOJHOM MArHUTHOM II0JI€. . E.. I

NHayKuMOHHBIN TOK B paMKe NOSBJISICTCH NPH ABUKECHHH _ d
A. TOJIBKO TIO0 HarpaBJeHuto | +11
b. Tonpko o Hanpasnenuto 11 ¢ : \,.
B. Tonpko 1o Hanpasienuto 111 _ I
I'. mo Bcem HampaBJIeHUSIM

13.Ha pucyHke noxkasaH rpag)mk 3aBUCHMOCTH
MArHUTHOTO MOTOKA, MPOHN3bIBAIOIEr0 KOHTYP, OT
BpemeHu. Ha kakoM M3 y4yacTkoB rpauka B KOHTYpe s
BO3HMKAET MaKCHMAaJIbHast 1m0 Moy 10 DAC unaykuun? TR
A.otrO0Ocmolc ' \
B.orlcmo2c IHAEE ol
B.or2cmo3c¢ ! \
Ior3cmoSc

14.B MOMeHT 3aMbIKAHMS YJIEKTPUYECKOH LeNu, coAepraleil KATylIKy

. HOSIBUTCSI IOCTOSIHHBLIN HHHYKHHOHHLIﬁ TOK

. TIOSIBUTCS] MTHAYKIMOHHBIN TOK, MOMOTAIOIINIA YCTAHOBJICHHUIO TOKA

. I/IHI[YKIIPIOHHBIﬁ TOK HC ITOSABUTCS

. TIOSIBUTCS] MHAYKIMOHHBIN TOK, MPETSITCTBYIONINI YCTAaHOBIEHUIO TOKA

~ W

15. IlpuHIUN 7€l CTBUA FreHEPATOPAa MOCTOSIHHOTO0 TOKA OCHOBAH Ha
A. eficTBUM cuiibl AMIiepa Ha MMPOBOJHUK C TOKOM B MArHUTHOM I10JI€
b. BoznukHoBeHnu J/1C nHAYKINY B KOHTYpE MPU U3MEHEHUU MPOHHU3BIBAIOIIETO €ro
MAarHuTHOI'O IIOTOKa
B. Boigenenun termna Jxoyns — JleHia B mpoBOIHUKE MPH MPOTEKAHUU IO HEMY TOKa
I. CYIICCTBOBAHUH MAarHuTHOTO I1OJIA BOKPYT' IPOBOJAHHWKA C TOKOM
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Bapuanr 2.
1. Konryp miomaanio 1000 cmM> HAX0aUTCsi B OHOPOJAHOM MAarHUTHOM II0JI€ ¢ MHAYKIHEH
0,5 T, yroa mesay BeKTOPOM B MHAYKIMM W HOPMAJIbI0 K NOBEPXHOCTH KOHTYypa 60°.
KakoB MarHuTHbINH NOTOK 4epe3 KOHTYp?

A.250B6. B.1000B6. B.0,1B6. I.2,5-10°B6. /[.2,5B6.

2. Kakas cuiia TOKa B KOHTYpe HHAYKTHBHOCTBIO 5 MI'H co31aeT MATHMTHBIA NOTOK
2107 B6?
A.4mMA. Bb.4A. B.250A. T.250mA. 1.0,1 A. E.O0,1 MA.

3. MarHuTHBIi MOTOK Yepe3 KOHTYp 32 5 - 107 ¢ paBHoMepHO yMeHbInuics ot 10 MB6 1o 0
MB0. KakoBo 3nauenue I/{C B KOHType B 3TO Bpemsi?
A.5-10*B. B.0,1B. B.02B. T.04B. J.1B. E.2B.

4. KakoBo 3HaYeHHe JHEPTUM MATHUTHOIO MOJIsl KATYIIKU HHAYKTUBHOCTHIO 5 ['H nmpu
cuJjie Toka B Helt 400 MA?
A.2x. B.1Jx. B.08Jx. TI.04x. . 1000 Tx. E.4:10° JIx.

5. Karymka, coaep:aiasi n BATKOB NMPOBOJAa, MOAK/JIKYEHA K HCTOYHUKY MOCTOSIHHOTO
Toka ¢ Hanpstkenuem UnHa Bbixoge. KakoBo MakcumanabHoe 3Hadenue DJ/IC
CAMOMHAYKIMHU B KaTylIKe NPH yBeJUYeHUN HanpsizkeHUus1 Ha ee kKoHuax ot 0 B no U B?

A. UB. b. nUB. B. U/n B. I". Moxet ObITh BO MHOTO pa3
6onbmie U, 3aBUCHT OT CKOPOCTH M3MEHEHUS CHJIBI TOKA M OT MHAYKTUBHOCTH KATYIIIKH.

6. Uro BbIpaxkaer cieaywumiee yrBep:xaenue: IJC HMHAYKIUM B 3aMKHYTOM KOHType
NPONOPUHMOHATBHA CKOPOCTH W3MEHEHHUS] MATHMTHOIO II0TOKAa 4epe3 IOBEPXHOCTb,
OrPAHUYEHHYI0 KOHTYpOM?

A. 3akoH anektpomarHuTHOW nHAYKIMK. b. [IpaBuno Jlenna. B. 3akon OMa aiis nosHoM
uenu. ['. SIBieHre caMOMHIYKIIUY. J. 3akoH anekTponusa.

7. Ilp1 BABUTAaHMH MOJOCOBOI0 MATHUTA B METALJIMYECKOE KOJIbIO U BEIIBUTAHUU U3 HEr0
B KOJIbLle BO3HHKAaeT MHAYKIHOHHBIA TOK. JTOT TOK CO3J4aeT MarHuTHoe moJe. Kakum
MOJII0COM 00palleH0 MAarHUTHOE I10JI€ TOKA B KOJIbIIE K:

1) BABUraeMomy 10’KHOMY IOJIFOCY MarHuTa  2) BbIIBUTAEMOMY FO’KHOMY IOJIFOCY MarHuTa.
A. 1 — ceBepHbIM, 2 — ceBepHBIM.  b. | — FOXKHBIM, 2 — I0KHBIM.

B. 1 — 105%HBIM, 2 — CEBEPHBIM. I'. 1 — ceBepHBIM, 2 —
FOJKHBIM. @, B6

8

1/\2
8. Ha pucysnke nokasas rpauk 3aBUCHMOCTH MarHUTHOTO 41/
IIOTOKA, IPOHU3BIBAIOLIETO KOHTYP, OT BpEMEHH. 0 F— _—
Lo fc

Ha xakoMm u3 yyacTkoB rpaguka B KOHTYpE BO3HUKAET 4 4
MakcuMasbHas o moxayio IJ1C nHayknuu? g ?

9.Ha pucyHke npuBeieH TpagK 3aBUCHMOCTH CHJIIBI TOKA B
KaTylIKEC HHAYKTUBHOCTH OT BPCMCHHU. B xakom IMPOMECIKYTKC
Bpemenu DJ]C caMOMHAYKIIMY PUHUMAET HAUMEHBIIICe
3HAUYEHUE 110 MOAYII0?

1)0—1c¢c
2)1—5c¢
3)5—6¢

4)6—S8c
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10. Cuna toka I, Tekymiero uepes @ @
KaTyIIKy, Bo3pactaeT. Ha kakom pucyHke T T
MPABIIIbHO MOKA3aHO HAIPaBIICHUE ] — ] -
MPOTEKAHUSI MHAYKIIMOHHOTO TOKa [MHT ! L
(0 OTHOIIEHHUIO K TOKY ) B 3TOM

KaTyIke?

l)nalu4 © ©)

2) Tonbko Ha 1

3)Ha2u 3 W_,__ENN / :E.._E i
4) TOJIBKO Ha 2 ern JF||1-"|

11.Ha xene3Hbli cepACUHUK HAAETHI JBE KATYIIKH, KaK TOKa3aHo Ha puUcyHke. [lo npaBoi
KaTyIIIKe MPOITYCKAIOT TOK, KOTOPBIN MEHSIETCS COTIIACHO NPUBEICHHOMY TpaduKy.
B kakue npomMexXxyTK1 BpEMEHHU aMIIEPMETP MOKAKET HAJIU4KMe TOKA B JIEBOW KaTylIke?

Iorlcamo2cuor2,5cnoS5c
2) Tonpko oT l c o2 ¢
3)orOcagolcumor2cmo25c¢
4) Tonpko 0T 2,5c 10 5 €

'
(R F— P |

oL

12. Tox 4 A co3naer B KOHType MarHMTHbIH moTok 20 mMBO. KakoBa MHAYKTHBHOCTH
KOHTypa?

=
—_
[
[
=
=
g
3

A.5Tun. b.5ml'n. B.80In. I.80m[H. MH.0,2I'm. E.200In.

13. MaruuTHbIii OTOK 4Yepe3 KOHTYP 3a 0,5 ¢ paBHomMepHO ymeHbmmjics or 10 MB6 xo 0
MB0. Kakoso 3nauenune 3/1C B koHTYype B 3TO Bpems?
A.5-10°B. B.5B. B.10B. TI.20B. [.0,02B. E.0,01B.

14. KakoBo 3Ha4YeHHMe dHEPrUM MATHMTHOIO IOJS KATYIIKH MHAYKTHBHOCTBIO 500 MI'm
NpH CHJIe TOKA B Heil 4 A?
A.2Ix. b.1x. B.8Jbx. I.4Ix. [ 1000 Ix. E.4000 Ix.

15. OnpeaenuTs HHAYKTHBHOCTDh KATYIIKH, 4Yepe3 KOTOPYIO NPOXOAHUT MOTOK BEJIMYHHOM S5
B0 npu cuie Toka 100 MA.

A.0,5 b. 50 B. B.100T's TI.0,006T's H.0,1TH
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OTBeThI
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Bapuanrt 1 A |B B r A b r BB | B I b T I B b
BapuanT 2 A |B b b A BBI' | A b B 1 B B I A T

MpakTnyeckoe 3apaHue Neo2
PacueT m BbIOOp ce4yeHus NpPpoOBOAOB NO AO0NYCTUMOMY Harpesy u
AONyCTUMOMW noTtepe
Hanpsa>XeHuA
Llenb: paccynuTaTb Ce4EeHMe NPOBOAOB NO AOMYCTUMOW NOTepe HaNpsXKeHUs
N NPOBEPUTbL 3TU NPOBOAA MO Harpesy.
ObopynoBaHMe: mMeToanYecKkmne ykasaHus, KaabKynaTop.

KpaTkue TeopeTnveckme ceefeHus

Mpn npoTekaHUM Mo MPOBOOHUKY S/IEKTPUYECKOro TOKa MpoucxoanT
ero HarpeB. HarpesB wu3MeHseT @Qu3nNyeckme CBOWCTBa MNPOBOAHUKA.
YpesmepHbIl HarpeB onaceH And u30nauun, Bbi3blBaeT Meperpes
KOHTaKTHbIX COeAVUHEHWU, NneperopaHne NPoBOLAHNKA, YTO MOXET MpPMBECTHU
K MOXapy WX B3pbiBY MNpu HebNaronpusTHbIX YCIOBUSAX OKPY>KatoLLen
cpensbl.

MakcnMmanbHaa TemnepaTypa Harpesa MNPOBOAHMKA, MPU KOTOPOW
N30N1AUNSA ero COXpaHseT AU3JIeKTpuyeckme CBOMCTBa M obecne4vmBaeTcs
HagexHas paboTa KOHTaKTOB, Ha3blBaeTCA NpefenbHO JOoNyCcTMMOW, a
HanbonbWnN TOK, COOTBETCTBYWOLWMA 3TOMW TemnepaType - LANTESIbHO
AOMYyCTUMbIM TOKOM MO Harpesy.

Pac4éT ceveHus npoBoaoB 1 Kabenen ocywectTsnaeTca obbIYHO TpeMs

cnocobamu:

- N0 AONyCTUMOMY HarpeBy

- N0 AONYCTUMON NoTepe Hanps>XeHus

- M0 MexXaHN4YeCcKon NPOYHOCTMN.

NMocne BbLINOJIHEHUSA 3TUX PacHETOB BbIOBMPAIOT CTaHOapTHOE ce4vyeHune
XXNNbl MPOBOAHNKA, paBHOE MAaKCMMaJsibHOMY M3 PACYETHbLIX 3HA4YeHUn (nnn
6amxanwee 6onbliee).

Mpn oTHOCUTENbHO HebonbLwon annHe anmHuM (~ no 30 M) pacyéT Ha
HarpeBaHue fABNAeTCA onpepenswmMm. Npu NPoxXoxXK4eHUN Mo NPOBOOHUKY
3/IEKTPUYECKOr0o TOKa BblAeNseTcsa Ternsio N npoBOOHNK HarpesaeTCs.

HarpeB un30/MpoOBaHHbIX MNPOBOAOB He OO/KeH ObiTb  Bblle
onpenenéHHoro npegena, T.K. M30A8UUs MPU CUJIBHOM Harpese MOXeT
obyrnnTbCca N pgaxke 3aropeTtbcs. Ona 6e3aBapunHon paboTbl NPoBOOOB U
kabenenm HoOpMaMu yCTaHOBJSIeEHa nNpefesnbHO [onycTuMasas TemnepaTypa
Harpesa (60 - 80°C) B 3aBMCMMOCTW OT TUNa U30JALUN, YCJIOBUN MOHTaXa U
TeMnepaTypbl OKpy»Xatouwien cpefbl. NMpMMeHAa 3TU YyCTAaHOBKU, a TaKxXe
3Has MaKCUMasIbHYIO CWUJly TOKa B npoBoge, no Tabnuuyam BbIGupaloT
ceyeHune NPoBOAHMUKA.

MopsAnoK BbIMNOJIHEHMA pacyeTa

1. BoinncaTb UCXOOHbIEe faHHbIE COrslacHO BapuaHTy (Tabnnuya) n
BbIYEPTUTb CXeMy Lenn (PUCYHOK ). 151 pac4eToB NPUHATL MaTepuan
npoBoaoB Medb (4n9 BapnaHToB 1-15).
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Bapuaunr | P, kBm | I m e, % | U B
1 2.1 800 2
2 22 500 2.5
3 3.5 1000 5
4 2.5 700 2.5
5 3 1300 4
6 23 700 2.5
7 24 700 2
8 2,6 700 3 380
9 2.5 800 2,5
10 3 800 4
11 3 700 3
12 3.1 800 3.5
13 S Hed 700 3
14 500 2.5
15 3.5 600 2,5

PaccuntaTb NnapamMeTpbl Lenn Npu NnOoAKJAI0HEHUN €€ K UCTOYHUKY C
Hanps>xkeHneM U. TOK B IMHUN, NUTatoLen notpedbutenb
P
I=— 3.1
- (3.1)
CevyeHune NpoBOLOB, KOTOPOE obecneyunT noTepro Hanps>KeHUs B 3aJaHHbIX
npenenax
_ p-200-P-]
= 3.2
U (3.2)

roe p - yoenbHoe conpotueneHue npu t =20° C,

S

2
npuHaTte p = 0,0175 Om-mm” onsa megu;
M

2
p=0,0271 O _ ana antoMnHnA.
M

BbibpaTb Mo Tabnunue cTaHOapTHbIX cedyeHun (Tabnuua) bamxanwee
bonbwee. CpaBHUTb pacCYUTaHHOE 3HAYeHMe ToKa C AOOoMyCTUMbIM
3HavYeHnemMm pans BbibpaHHOro ce4dyeHusa. Ecnam paccYMTaHHOE 3Ha4vyeHwue
MeHbLUe A0NyCTUMOro, TO Neperpesa NPoBoJa He NPON30NaET.
ConpoTuBsieHMe [OBYXMNPOBOAHOMW JIMHUM 3eKTponepenavyn BbIOpPaHHOIO
ceyeHwus

R,=EZ! (3.3)
daKkTnyeckoe nageHne Hanps>KeHNsa B JIMHUN
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AU= I'‘R; (3.4)
[lonycTuMoe CHUXXeHne Hanps>KeHns

AU
e===-:100%  (3.5)
U
PaccyntaHHOEe 3Ha4YeHne CHUXXeHus HarnpdaxxeHna CpaBHUTb C 3aaHHbIM

AOMYCTUMBbIM.
[MoTepn MOLHOCTU B JINHUWN 3N1eKTponepeaayn
AP= 2| R, (3.6)

MOLWHOCTb NCTOYHMKA INIEKTPNYECKOWN IHEPrnmM, KoTopas obecneunT paboTty
NMPUEMHUKOB

PM=I'UM (37)
rge Uy - Harnpsda>xxeHne B Ha4aJie JINHUN, T.€. Ha 3a>XNMaX UCTOYHWKa,
Urn=U+ AU (3.8)

3. CoenaTb 3aK/04eHne o NpUrogHoOCTM BbiIGpaHHOro NpoBoAa B
COOTBETCTBUN C 3a4aHHOWN NOoTepen HaNPSXXEeHNA U NMPOBEPKOW 3TOro
npoBoa No Harpesy.

5 : Jonycriamas Harpy3ka s NpoBOJAOB,
Ceuenue nposoja, o S
V. IPOJIOKEHHBIX OTKPBITO, A
Menxslie AHOMHHHEBEIE
1 17 -
1,5 23 -
2.5 27 24
4 30 32
6 41 -
10 80 60
16 100 75
25 140 105
35 170 130
50 215 165
70 270 210
95 330 255
120 385 295

Conepxanue oTuera
I Tema u menp 3aHATHS.
2 McxonHble JaHHBIE Ui pacyeTa.
3 Cxema 3JIeKTpUYECKOM TIETIH.
4 PacueT mapaMeTpOB LIENH C IPOBEPKAMU I10 HATPEBY U JOIYCTUMON MOTEPE
HaIpSKEHUS.
5 BeIBOJ 10 pe3ysibTaTaM pacuera.

KoHTposbHbIE BOIIPOCHI
1 IlosicHuTe YeM omaceH HarpeB NMPOBOJIA BBILIE YCTAHOBIEHHON HOPMBI.

2 [osicHuTe npoleaypy NPOBEPKHU MPOBOAA IO HATPEBY

Pa3pen 2. JiexkTpuyeckue Hen nepeMeHHOro TOKa IIK 3.1., 32, 34,
Tewma 2.1. OCHOBHBIE CBEICHHS O CHHYCOMIAJIbHOM JIEKTPHUUECKOM V1, VY2, V3
TOKE.
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IIpakTHyeckoe 3aganue Ne3
Tema «JjiekTpuyecKue Henu NepeMeHHOr0 TOKa»

OHpeI[eJ'II/ITI) XapaKTep U BCIIMYUHY COIIPOTHUBJICHUA TCTIN, MOITHOCTD. B maciitabe MMOCTPOUTH

BPEMEHHYIO I BEKTOPHYIO JUarpaMMBI.
Mpumep.
Hano:

i=5,5 sin (wt+150° ), A

u=20 sin (wt+60°), B

Pemenne:

Im

Beibupaem macturadsl m;= 1 A/cm, my= 5 B/cwm.

Um

T.x. Tox OMCPCIKACT HAIIPAKCHUC HA 900, 3HAa4YUT, B ICIIU UMCCTCs

TOJIbKO €EMKOCTHOE CONPOTHUBICHHE: HaYallbHAasl (aza y cuiibl Toka 150°, a 'y Hanpsbkenus 60°.

CTpouM BEKTOPHYIO JUarpaMMy B BEIOpaHHOM MaciuTade, yuuThIBas HadyaibHble (a3bl.

PaccunthiBaeM eMKOCTHOE COMPOTUBIIEHUE (AKTUBHOE CONIPOTUBIIEHNE OTCYTCTBYET):

Im

AKTHBHas MOIITHOCTBb PaBHA HYJIIO, pCAKTHBHAA MOIIHOCTL paBHaA:

— ?:_2{} -—5’5 =55,3 Bap

N2 N2 141 1,41

Bpemennas nuarpamma (rpaduk 3aBHCHMOCTH CHJIBI TOKA M HANIPSDKCHUS OT ()
i=5,5 sin (wt+150° ), A
u=20 sin (wt+60°), B

wt -150° -60° 30° 120° 210° 300° 390°
sin (wi+150°) | 0 1 0 1 0 1 0
] 0 5,5 -5,5 0 5,5 0
sin (wt+60°) 0 1 0 -1 0 1
u 0 20 0 -20 0 20
8. :[]’/' / 1 ;.‘.‘
P AN A /
ARSI 7T 1171
: N N A, VA ENANET
% o I O O a7 O 7 O
[\ /
1025 N /
N LAY
BT I <3 s
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IpakTnueckoe 3ansitue Ne 4
PacueTr Hepa3BeTBJ/IEHHOI LeNU MEPEMEHHOT0 TOKA
Lenb: PaCCH4NTaTb HEPa3BETBJIEHHYIO LLEMNb nepemMeHHOro Toka.
ObopynoBaHMe: MeToanYecKmne yKalaHus, KalbKynsaTop, TPAHCMOPTUP.

KpaTKune TeopeTmnyeckmne ceefeHuns

Mpn nocneposaTesibHOM COeAVHEHUW Ha BCeX Yy4acTKax uenu
nPoOXoauT OAWH TOK. Ha Ka)XOoM COoMpoTUBJIEHUU BeJIMYMHA MaLeHUns
HanNps>XeHnsa 3aBUCUT OT BENMNYMHBI conpoTumeieHns. Obuiee Hanps)xeHue
uenn npu nocsiegoBaTesibHOM COegUHEHUN onpepenseTca CyMMOW
HanNps>XeHUn Ha Ka)XAoM y4yacTKe. Ho, NOCKOosbKYy, Mexay TOKOM uenu un
HanNps>XeHUAMN Ha COMPOTUBIIEHUAX pPa3HblIN yron casura no d¢ase, TO
CyMMa Mo)XeT ObITb TO/IbKO BEKTOPHas, Hanpumep, AN Noc/eaoBaTeslbHOro
coeiHeHUS aKTUBHOIO, NHOYKTUBHOIO M EMKOCTHOI0O COMPOTUBJIEHUN.

Onsa onpepeneHns YUCJIEHHONO0  3HAYeHUS  HaNps>XXeHusa  uenu
HeobXxoAMMO NOCTPOUTbL BEKTOPHYIO AMarpamMmy.

Mpn NOCTPOEHNN BEKTOPHON AMarpaMmMmbl HEOOXOAMMO Y4NTbIBATb, 4TO
Ha aKTUBHOM COMPOTUBJIEHNN TOK W HaNps>KeHwe coBnagatT no ¢ase, Ha
MHOYKTUBHOM - Harnpsi>xeHue onepexkaeT Tok Ha 90°, Ha eMKOCTHOM - TOK
onepe)xkaeT Hanps>XeHne Ha 90°.

nOpFI,EI,OK BbINMOJIHEHNA PaC4He€Ta
1. BeinncaTb NCXO0OHbIE OAHHbIE U BblHEPTUTb CXeMYy Lernnm corJjiacHo

BapuaHTy
(Tabnnua).
Bapar. | 1A | 2A [3-A [ 4A [ 5A [ 6-A | 7-A | 8A | 9-A [10-A
P 11-6 | 12-6 | 13- | 14-6 | 15-6 | 16-B | 17-B | 18-b | 19-B | 20-b

XM 21-B | 22-B | 23-B | 24-B | 25-B | 26-B | 27-B | 28-B | 29-B | 30-B

U B 50 80 120 | 60 40 30 20 70 90 100

R o | 3 3 | 40 | 4 2 3 2 3 5 3
V2% il 3 3 | 20 | 6 3 3 2 5 3 2

L,; s 16 38 127 9.6 12,7 | 31,8 | 254 12,7 | 254 12.7
™" 38 [ 16 [ 159 [ 159 [ 127 | 19 | 64 | 9.5 | 25.4 | 159
C, . 319 531 106 796 637 796 531 796 1061 531
C. | P 531 [ 319 | 53 | 319 | 1061 | 796 | 796 | 796 | 796 | 398

R] L] R: C} Ll Cj

PucyHok 5.1 — Cxema nenu «A»

=P c”] 1:|—|R: Cl_r\;\f‘\_o

Pucynok 5.2 — Cxema uenu «b»

L, R L, C,

°_|C1 R, > 2 ”_G
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2.0npenenunTb PEeaKTMBHbIE COMPOTUBIEHNSA KaTyLleK "
KOHOEHCaTOPOB MpuN YacToTe
f=50TL
X =ol =27fL (1)
1 1
X . =—=
¢~ wC 2nfC (2)

3. OnpepennTb NOJIHOE CONPOTUB/IEHME BCEN Lienu

2 1)
Z—\/R +(wL a)C) , (3)
rae

R:R] +R2 (4)

Xo =X + X2 (5)
Xe =Xer + Xeo (6)
4. OnpeAeAUTh ACHCTBYIOIIEE 3HAYEHUE TOKA B IIEIIH
U
1=~ (7)

5. AAH IIOCTPOCHUS BCKTOpHOfI AHATPAMMBI paCCINTATH ACfICTBYTOLLICC 3HAYCHHC
HAIIPAKCHUSA Ha KAKAOM SACMCEHTC IICIIN

Ua1 = IR] (8)
UL] = I'Xu (9)
UC] = I'Xc1 (10)

U T.J.

BriOpatp MacmTab u o0 pacCUMTaHHBIM 3HAYCHHUSM TTOCTPOUTH BEKTOPHYIO HArpaMMy.
[Ipy mocTpoeHUM BEKTOPHOM AMarpaMMbl 3a Oa3UCHBIM BEKTOpP MPHUHSTH BEKTOpP TOKa, T.K.
BEJIMYMHA TOKAa Ha BCEX COMPOTHUBIICHUS NPHU IOCIEI0BATEIbHOM COEIMHEHUH OAMHaKkoBa. Ha
AKTUBHOM COIPOTHBIICHUH HAIIPSKEHUE COBMIAAAET C TOKOM, Ha MHAYKTUBHOCTH HalpsHKEHHE
OIIEpPEXKAET TOK, HA EMKOCTH — OTCTAET OT TOKA.

[IpoBepuTh NPaBUIBHOCTD PEIICHHUS:
-U3MEPUTH yToJl cABUTa (pa3 MEXAy TOKOM U HaNpsKEHUEM BCEH LIETIN U CPaBHUTH €r0 3HAUECHHE
C pacCUMTaHHBIM IO GopMmyJie

XL_XC

= — 11
p=arctg R (11)

rae R, Xi u Xc¢ paccunrtansl o popmyiiam;
-M3MEPUTH JJIMHY BEKTOpa OOIIET0 HAMIPSKECHUS 1IN, YMHOKHUTh €€ Ha MacliTad U CPaBHUTH C
3aJJaHHBIM 3HAYCHUEM.

6. OnpeaenuTb MOIHOCTH e

-aKTUBHYIO P=UlIcos ¢, Bm (12)
-pEaKTUBHYIO Q =Ulsin ¢, 6ap (13)
-TIOJTHY IO S=UI BA (14)

7. O0BSICHUTH (PU3UUECKYIO CYITHOCTh AKTUBHOTO, MHIYKTUBHOTO M €MKOCTHOTO
COTPOTUBJICHUN B IIENU IMEPEMEHHOTO TOKA;, yKa3aTh HAa BO3MOXXHOCTh NMPHUMEHEHHsSI BTOPOTO
3akoHa Kupxroda B mernsx nepeMeHHOro ToKa.

ConepxkaHue oT4eTa

1) Tema u nenp 3aHATHUSA.
2) HcxonmHble TaHHBIC I pacyeTa.
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3) (Cxema 3JIeKTpUUECKOM LIENH COTJIaCHO BApUAHTY.
4) Pacuer napamMeTpoOB LIEIH.
5) BexkropHas auarpaMMa TOKa M HallpsHKEHUH.
6) BriBog.
KoHTpoiibHBIE BOIIPOCHI
1. TTosicauTE, TIOYEMY TOK Ha UHAYKTUBHOCTH oTcTaeT Ha 90° oT HampsuKeHus ?
2. O0BsCHUTE MPUHIIMIT TOCTPOCHUSI BEKTOPHON JAHarpaMMBl.
3. Kaxkoii yros ciBura 1o (aze Mexay TOKOM U HalpsKEHUEM Ha aKTUBHOM CONPOTHUBICHUN?

Pa3pnen 2. JinexkTpuyeckue Hen nepeMeHHOro TOKa IIK 3.1., 32,34, V1,
Tewma 2.2. Pe30HaHC B 3JEKTPUUECKUX IIETISX. V2,V3

PacuetHO-TecTOBOE 3a1aHue (J1Ba BapHaHTa ¢ OTBETaMu, 12 3aaaHuii)

Bapmuanr 1.

1.Pe30HaHC B AJIEKTPUUECKOM LIETH IEPEMEHHOIO TOKA - 3TO

1) sBieHHME pE3KOro BO3PACTAHUSI AMIUIUTYIbl BBIHY)KIEHHBIX KOJeOaHUN CHIIBI TOKA HWIIH
HaIPSKEHUST TIPU COBIAJICHUM YaCTOTHI BHEITHETO MEPEMEHHOTO HANPSDKEHHS C COOCTBEHHOM
4acTOTOU K0J1e0aTeIbHOTO KOHTYpa.

2) SABJICHHE PE3KOTO YMEHBIICHUS AMIUIMTYIbl BBIHY)KJIEHHBIX KOJICOAHWW CHUJIBI TOKa WM
HANPSDKEHUS. TPU COBMAJICHUHM YACTOTHI BHEIITHETO MEPEMEHHOT0 HAMNpsHKEHUS ¢ COOCTBEHHOM
4acTOTON K0s1e0aTeIbHOIO KOHTYpa.

3) sBIEeHHE PE3KOr0 BO3PACTAHMSI YaCTOTHI BBIHYXKICHHBIX KONEOAHUN CHUJIBI TOKA WIH
HaIPSKEHUS TIPU COBMAICHUH aMIUTMTYIbI BHEIITHETO TIEPEMEHHOTO HAMPSHKEHUS C COOCTBEHHOM
aMIUTUTY 101 KOJIeOaTeTbHOTO KOHTYpA.

4) sABJIEHHE PE3KOTO BO3pACTaHUS aMIUIUTYIbl BBIHY)KJIEHHBIX KOJEOaHWUN CHJIBI TOKa
(HampsKEeHHS).

5) sBIEHHE PE3KOr0 YMEHBIICHUS AaMIUTUTYIbl BBIHYKJICHHBIX KOJICOAHWW CHJIBI TOKa
(HampsKEeHHS).

2.Katymky, KOHIEHCAaTOp M PpE3UCTOp COEAMHMIM IocienoBarenbHo. JlelcTByromue
HaIpsDKEHUS. Ha HUX paBHbl cooTBeTcTBeHHO 15, 10 m 12 B. IloaBeaénHoe aeicTByloliee
HaIpPsDKEHUE PaBHO

1) 90B

2) 11B

3) 13B

4) 16B

5) 18B

3.B cerp nepemeHHoro ToKa HampspkeHueM 220 B u yacroroit 50 'l BKIIOUMIM KOHJEHCATOP.
Ecnun ammumtynHoe 3HaueHWe Cuibl TOKa B 1enu konaeHcaropa 0,2 A, To €MKOCTb 3TOro
KoHzieHcaTopa (B MK®D) paBHa

4.B KakoM COOTBETCTBHH IO (pa3ze HAXOAATCS TOK M HAIMPSHKEHUE B LIS MEPEMEHHOTO TOKA C
PE3UCTOPOM U KATYIIKON?
1)ToK M HampsHKEHHUE He COBMAAIOT 1o (hase
2) TOK oTeperkaeT HampshKeHue 1o ¢asze Ha 90°
3) TOK OTCTaeT OT HampsbkeHus mo ¢aze Ha 90°
3) daza Mex Iy TOKOM M HAPSDKEHUEM MEHSIETCS TPOU3BOJIBHO

S.quy PaBHO ITOJIHOC COIMPOTHUBIICHUC LCIIN ITPH MMOCICI0BATCIIBHOM COCIUHCHNU PE3UCTOPA,
KOHACHCATOpa U KaTyI_I_IKI/I?
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2
1) Z:\/R2+L
wC

2) Z:\/R2+(wL—$)

2

wC
4) Z={R*+(wL)’

3) z:\/(ooL—i)2

6.B xakoMm cooTBeTCTBUH 1O (haze HAXOAATCA TOK U HANpPSHKEHUE B LIETTH MIEPEMEHHOTO TOKA C
PE3UCTOPOM U KOHJICHCATOPOM?
1)ToK M HampsH>KEHHUE HE COBMAIAIOT o (hase
2) TOK oTeperkaeT HampshKeHue 1o ¢asze Ha 90°
3) TOK OTCTaeT OT HampsbkeHus 1o ¢asze Ha 90°
3) daza Mex1y TOKOM U HaNpsKEHUEM MEHSETCS] IPOU3BOJIHLHO

7.Uemy paBeH yrom caBura ¢a3z Tpexda3zHOro ToKa MeXAy (a3HBIMA HAMPSKEHUSIMHU
resepaTtopa?
1)45° 2)90° 3)120° 4)180°

8. B kako# 1ienu MoXeT BO3HUKHYTh PE30HAHC TOKOB?

1) npu mocnea0BaTeNbHOM COSMHEHUH PaBHBIX WHAYKTUBHOTO M EMKOCTHOTO COMPOTUBIICHUI
2) mpu napajijieIbHOM COSMHEHUN PaBHBIX HHIYKTUBHOTO U EMKOCTHOT'O COMPOTHUBIICHUN

3) npu CMEIIaHHOM COEJMHEHUH PAaBHBIX UHAYKTUBHOTO U EMKOCTHOTO CONPOTHUBIICHUN

4) mpu OTCYTCTBUU aKTUBHOTO COIIPOTUBIICHUS

9.Yemy paBHO MOJIHOE CONPOTHUBIICHUE LIENH NIPH PE30HAHCE HAIPSKEHUIN?

2
1) Z=yR+—L
wC

2) Z:\/R2+(a)L—$)

2

I P N
3) Z—\/(ooL wC>

4) Z=yR*(wL)’

10.Bo ckonbKko pa3 yriioBas 4acToTa o 0oJIblIe, YeM yacToTaVv?
l)B4pa3za. 2)B3,14paza. 3)B6pa3. 4)B2mpa3a. 5)B2pa3a.

11.Kakyro BeTMUUHY IEPEMEHHOTO TOKA U3MEPSIOT AJIEKTPOU3MEPHUTEIBHBIC TPHOOPHI?
1) MakcuMaabHyI0  2)MTHOBEHHYIO  3) JEHCTBYIOUIYI0 4) CPEIHIOI0

12. Kak u3MeHUTCS pe30HaHCHAsA YacTOTa KOJIeOaTeIbHOTO KOHTYPA, €CIIM €MKOCTb YBEJTUUUTCS
B 4 paza?

1. YBenuuutcs B 4 pasza

2. YMeHbmuTcs B 4 paza

3. Ymenbmmures B 2 pasa

4. YBenuuutcs B 2 pasza
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Bapuanr 2.

1. Konrtyp coctout u3 xarymku L, Rk u xonnencaropa C, npuueM akTMBHOE CONPOTHBIICHHE
karymku Rk = 0. KakoBo cooTHOIIEHNE MEXAy HANPSHKCHUSIMH Ha KaTyLIKE U KOHIEHCATOPE B
pexxumMe pe3oHaHca’?

1. Uk = Uc

2. Uk >Uc

3. Uk < Uc

2. Kakum JOJIDKHO OBITE COIIPOTUBJICHUE BOJIBTMETPA, YTOOBI OH, 6y,[[y‘lI/I INOAKIKYCHHBIM K
KaTyHIKE WX KOHACHCATOPY, HC BJIMAI Ha TOK B KOHTYPC B PCIKUMC pe30Hcha?

1.Rv>Rk

2.Rv<Rk

3.RV: R](

4.RV: RC

3.Kakue mpuOOpsI JAFOT BO3MOXKHOCTh TOYHO (PHKCUPOBATH PEIKUM pe30HaHCa?
1. BonsT™eTp

2. AMniepmerp

3. BonbT™eTp u amrniepmeTp

4. Ommertp

4. Bonpoc : X;=20 Om; R=10 Om; U=20B. Onpenenure
HaINpsDKCHUE Ha KOHJIEHCATOPE TIPU pe30HaHCe o——] g
1) 80B
2) 10B - d
3) 40B 4
4) 20B

5. X1=20 Om; R=10 Om; U=10B. Haiinute Hanps>keHHe Ha KOHJIEHCATOPE MPU PE30HAHCE
1) 10B

2) 100 B o IF-
3) 200 B
4) 20B ~u 7

6. X1=10 Om; Xc=5 Om. Kak Hano u3MeHUTL EMKOCTh
KOHJIEHCAaTopa, 4YTOObI BO3HUK PE30HAHC TOKOB?
1) 3anmauda He ompezeseHa, T.K. HEM3BECTHA YAaCTOTa MPHIIOKEHHOT'O K IIETH HANpPsHKEHUS
2) YBEIWYMTH B YETHIPE paza
3) yMEHBUIMTSH B JIBa pa3a
4) yBenn4uTh B 1Ba pa3a

7. YKaxuTe napamerp nepeMeHHOro ToKa, OT KOTOPOro 3aBUCUT EMKOCTHOE CONPOTHUBIICHUE
KOHJIEHCATOpa

1) Ilepuon nepeMeHHOro TOKa

2) JlelicTBylolliee 3HaUEHUE TOKa

3) Hauanbnas daza

4) MakcumalbHOEe 3HAY€HUE TOKa

8. YkaxuTe nmapaMmerp nepeMeHHOro TOKa, OT KOTOPOT'O 3aBUCUT WHAYKTUBHOE COIIPOTUBIICHHE
KaTyIIKU
1) Ilepuon mepeMeHHOTO TOKa
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2) JlelicTBytoliee 3HaUEHUE TOKA
3) Havanpnas daza
4) MaxkcumallbHOE 3HAYEHUE TOKa

9. Karymika HHOYKTUBHOCTH L moaxiIroueHa K HCTOYHUKY MEpEMEHHOr0 HampsbkeHns. Kak
MU3MEHHUTCS TOK B KaTyLIKE, €CJIM 4YaCTOTa NCTOYHUKA YBEJIMYUBAECTCS B 1Ba pa3a’?

1) YmenbuuTcs B 1Ba pasza

2) VYBenuuurcs B 1Ba pasza

3) He uzmenurcs

10. Betbepure mpasuaprOe cootrorrenne MexAy Um u U AAfl CHHYCOMAAQABHOTO HAIIPSIKCHUSA
1) U=Um
2) U=Um/2
3) U=0,707Um
4) U=2Um

11. Kakne afieMeHTbl COO4ePXUT Lernb, /
XapakTepusyemas 3TON BEKTOPHOW AMarpamMmmon
) L
2) R,C u
3) RL.C
4) C
12. B kakoii MOMEHT BPEMEHU t MTHOBEHHOE 3HAYEHHME TOKA JTIOCTUTAET
IMMOJIOKHUTCIBHOI'O MaKCUMYyMa, CCJIM TOK U3MCHACTCA, KaK IIOKa3aHO Ha
rpaduke?
1) t=T/2 t
2) t=T/8
3) t=T/4
4) t=3T/4

OTBeThI

&)
w
N
e
w
N
e
o
W

Bapuant 1

Bapuanr 2 4 |1 2 3 3 4 1 2 2 3 1 3

Pa3zneu 2. DilekTpuyeckue menu nNepeMeHHoro Toka IIK 3.1., 32,34, V1,
Tewma 2.3. TpéxdasHble 1enu Y2,¥3

Tect
Bapuanr 1.

1.  MoxeT 11 HyJIeBOM MPOBOJI B UETHIPEXIPOXOTHON TpéX(Da3Hoil nenu odbecrneunTh
CUMMETpPHIO (pa3HBIX HAMPSHKEHUN NP HECUMMETPUIHOU Harpyske?
1) Moxer, ecnu Harpy3Kka YUCTO aKTUBHAs
2) He moxert
3) Moxer

2. Bynyr nu MeHATHCS TUHEWHBIE TOKHU B YETBIPEXIPOXOAHOM TPpEX(Pa3HOH 1enu Mpu 0OphIBe
HYJIEBOT'O MPOBO/IAa B CJIy4yae€ HECUMMETPUYHON HArpy3Ku?
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1) bBynyr

2) Bynyr

3) Ecnu Harpy3ka 4McTO aKTUBHAs!, TOKU MEHATHCS HE OyIyT

4) Toku OyayT MEHATBCS, HO TOJIBKO B Cllyyae peaKTUBHOM Harpys3ku

3. OOBIYHO BEKTOPHBIE TUATPAMMBI CTPOST
1) Jnist nefcTBYIOMUX U aMIUTUTYIHBIX 3HAUCHUM
2) Hns nevictByromumx 3HadueHni DJ1C, HaNpsOKEHUH U TOKOB
3) Jusa ammutyaabix 3Hadenuit DJ1C, HanpsoKeHU U TOKOB

4. Yemy paBeH yroi caBura a3z Mex Iy HampsHKCHHUEM W TOKOM B KaTYIIKE WHIYKTUBHOCTH,
ecim Ra=07?
1) -90°
2) 45°
3) 90°
4) 0°

5. Tpéxdaznas cummerpuuHas Harpyska norpednser 800 Bt akruBHoM MottHOCTH. Haiinure
KOX(UITUEHT MOIITHOCTH, €Ci pHu cos®=1 Harpyska nmotpedisier 1000 Br.
1) 0,5
2) 1,2
3) 1,0
4) 1,0

6. Ilomnast MomHOCTB, MOTpeOIsieMas TpexdasHoit Harpy3koi, |000BA. PeaktuBHas
MormHocTh Harpy3ku 800BAp. Onpeaenure ko3P PUIMeHT MOIITHOCTH.
1) 0,7
2) 0,9
3) 0,8
4) 0,6

7. MoOeT J1 TOK B HYJIEBOM ITPOBOJIC YETHIPEXIIPOXOTHOMN TPpEX(DHa3HOM e paBHATHCS
HYJI0?
1) Tox B HyJIEeBOM MPOBOJIC BCET/1a PaBEH HYJIIO
2) He moxer
3) MoxeTt
4) Jlnst OKOHYATETFHOTO OTBETA HA BOMPOC HEAOCTATOYHO JTAHHBIX

8. Kak u3MeHHTCsS HanpspKEHHE Ha BCEX yJ4acTKax Ienu Mpu yBenudeHuH R 4 npu ycinoBuu, 4to
U = const?
Ul 1,023 ],U4],U5]
2) Ul 1,0231,U41,U5]
3)U11,0231,U41,U57
4) U1 |,U23],U41,U57

9.00MoTKH Tp€X(a3HOTO reHepaTopa CoOeTMHEHBI 3Be3/101. C 4eM coeTuHEH KOHEIl epBOi
00MOTKH?

1) C HayajoMm BTOpPOI OOMOTKH

2) C xOHIIOM BTOpPOIl 0OMOTKH

3) C HayanoM TpeThelt 0OMOTKH
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4) C KOHIIOM TpeTbel 0OMOTKHI

10. Kakoit u3 TOKOB TUHECHHBIH, a Kakol (ha3HbIN? |
1) I,,I, — nuneiinbIC
2) 1 - dasueii, [, — nuHEHHBIH APS 5
3) I, — da3nbie so—" R
4) 1, - nunelinsli, [, — pasubiit

11. B tpéxdazHyro ceTh ¢ TMHCHHBIM HanpspkeHueM 220 B Hal0 BKITIOYUTH JIBUTATEb,
00MOTKH KOTOpOro paccuntansl Ha 127 B. Kak cinenyeTr coeaMHUTE OOMOTKY JABUTaTesNs?
1) 3Be3moil ¢ HyJIEBBIM IPOBOJIOM
2) 3Besnoit
3) TpeyroapHUKOM
4) Tpéxda3zuslii qBUTATEH B 3Ty CETh BKJIIOYATh HEJIb3s

12. Harpy3ka coeZlMHeHa 10 cXeMe YeThIPEeXMPOXOAHOI 3Be3bl. ByyT 1 MeHAThCs (ha3HbIe
HaNpsDKEHUS Ha Harpy3Ke Mpu oOpbIBE HYJIEBOTO MPOBO/IA B CIIy4ae: a) CAMMETPUYHOMN
Harpy3ku; 0) HeCUMMETPUYHOU Harpy3ku?

1) a)=er; 0) HeT

2) a) na; 6) na

3) a)Her; 0) na

4) a) na; 0) HeT
13. YeMy paBeH TOK B HYJIEBOM IIPOBO/IE YETHIPEXTIPOBOAHOMN TPEX(Pa3HON CUCTEMBI ITPU
CUMMETPUYHOU Harpy3ke?

1) Hymo

2) AnreOpanveckoii cymMmme (a3HBIX TOKOB

3) JroGomy dhaszHOMY TOKY

4) AnreOpanveckoil CyMMe JINHEWHBIX TOKOB

14. Ilonnas MoImHOCTE, oTpedisieMas Tpexdasnoii Harpy3koid, S = 1000 BA. PeaktuBnast MomHocTs Q
=600 BAp. Onpenennte Ko3QPUIHESHT MOITHOCTH

1

2) 04

3) 0,8

4) 0,6

15. C yem coequHsIeTCss HAYaJIO NEPBOM OOMOTKH NP COETMHEHUN 0OMOTOK TpEX(azHOro

reHepaTopa TpeyrojbHUKOM?
1) C xoHIIOM TpeTbeit 0OMOTKHU
2) C nauvajaoM BTOpOI OOMOTKH
3) C KOHIIOM BTOpPOil 0OOMOTKH
4) C HavajaoM TpeTbel 0OMOTKOM

Bapuanr 2.
1. Mexq:[y KaKMMU TOYKAMU HAJ10 BKIIFOUUTH BOJIBTMCTP AJId USMCPCHUA (1).’:13H01“O HaHpSDKCHI/IH?
1) AB
2) AC
3) BC
4) AO

2. Uc= 30 B; Ur=40 B; Haiigure U
1) 50B
2) 60B
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3) 30B
4) 40B

3. TpéxdaszHas cuMMeETpUYHAs HATpy3Ka coenHeHa TpeyroiabHukoM. dasueiii Tok 20 A. UeMy paBeH
JTUHEWHBIH TOK?

) 173 A

2) 20A

3) 40A

4) 346 A

4. BeibepuTe nMpaBUILHOE COOTHOIICHHE MKy Im u [ 1y cuHyCcOnIanpbHOTO TOKa
1) I=Im/2
2) I=Im
3) 1=0,707Im
4) 1=0,5Im

-
=

5. Ilpu KakoM yCI0BUUM BEKTOpHAs JUarpaMMa UMeEeT TaKOW BUJL
1) Xe>Xo
2) Xc = XL
3) Xe<XL 7 el

6. Kak u3meHuTCs neproji CHHyCOMIaIbHOTO CUTHAJIA IPY YMEHBIIIEHUH YacTOThI B TpH paza?
1) VYmenbuutcs B 9 pa3
2) VYBenuuutcs B 3 pasza
3) Ywmenbmmres B 3 pasa
4) VYBenuuutcs B 9 pas

7. BeiGepuTe npaBMIIbHOE YTBEPKICHUE 110 OTHOIICHUIO K BEKTOPaM I,
u 12 2 x
1) I1 omepexaer 12 na 120° o
2) 12 onepexaer I1 Ha 120°
3) I1 omepexaer 12 na 240° /e

Mg

8. [Touemy 0OpBIB HYJIEBOTO MPOBOA YETHIPEXITPOXOTHON
TpExda3zHON CHCTEMBI SBISIETCS aBApUITHBIM PEKUMOM?
1) Ha ognux ¢azax npuéMHUKaA YHEPIHH HAIIPsDKEHNUE YBEIIMYMBACTCS, a HA IPYTUX
YMEHBILAETCS
2) Ha Bcex (azax npuéMHUKa YHEPTUU HANIPSHDKEHHUE BO3pacTaeT
3) Ha Bcex ¢a3zax npuéMHHMKA YHEPTUN HANpPsDKEHUE MafgaeT

9. X;=50 Om; Xc=42 Om; R=6 Om; U=100 B. Haiimure o {IL“"
aMnnnTyz[y TOKa B LICIIN.
) 2A ~y R
2) 14,1 A ‘
3) 141 A
4) 10A

10. YkaxuTte 0HO U3 BaXXHEUIIIUX JOCTOMHCTB IENEN MePEMEHHOTO TOKa M0 CPABHEHHUIO C
LICIIAMU ITOCTOSAHHOI'O TOKa

1) B03MOXHOCTBIO Mepeavn JEKTPOIHEPTUHU Ha JABHUE PACCTOSHUS

2) B03MOXXHOCTBIO IPe0Opa30BaHUS NIEKTPUIESCKON YHEPTHH B MEXaHUUECKYIO

3) Bo03MOXXHOCTBIO TTpeoOpa3oBaHMsl JIEKTPUUECKON YHEPTUH B TETIOBYIO
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4) Bo03MOXXHOCTHIO U3MEHEHHUS BEJIMUMHBI HATPSDKCHUS U TOKA B I[EMU C TTIOMOIIBIO
Tpa"copmaTopa

11. ByayTt nmu MeHSATHCS TMHEHWHBIE TOKH B YETHIPEXTTPOBOAHON TPEX(Pa3HOH IIenH TPH 0OpHIBE
HYJICBOTO MPOBOJIA B CIIy4ae CUMMETPUUHON HArpy3Ku?

1) Bynyr

2) Toku OyIyT MEHSTHCS, HO TOJBKO B CIIydae PEaKTHBHOW HArpy3KH

3) Ecnm Harpy3ka 4ucTO aKTUBHAs, TOKH MEHSTHCS HE OyIyT

4) He Oynyt

12. B xakux eIMHULIAaX BBIPa)KaeTCsl peaKTUBHAsI MOLIHOCTh OTpeOuTenen?
1) Jx
2) BAp
3) Br
4) BA

13. Tpexdasnslit reHepaTop paboTaeT Ha CUMMETPUYHYIO Harpy3ky. Koaddumuent mommoctu
paBen 0,8. [TomHoe conporunenue dazer 10 Om. daszubiii Tok paBen 10A. Haitiure akTHBHYIO
MOIITHOCTb, OTPEOIIEMYIO Harpy3KOM.

1) 80 Bt

2) 800 Bt

3) 100 Br

4) 2400 Bt
14. Onpenenuth HaYaIbHYIO a3y MepeMEHHOTO TOKa,

HpeJICTaBICHHOTO Ha rpaduke /i{\
1) -5n/6 .
2) TC/6 Ll (ﬁt

3) 5n/6 ui
4) -6 \/

15. Tpexda3uslit reHepaTop paboTaeT Ha CUMMETPUYHYIO Harpy3ky. Koaddumuent mommoctu
paBen 0,8. [TomHoe conporunenue dazer 10 Om. daszubiii Tok paBeH 10A. Haitiure akTHBHYIO
MOIITHOCTb, OTPEOIIEMYIO Harpy3KOM.

1) 80 Bt

2) 800 Br

3) 100 Br

4) 2400 Bt

OTBeTHI K TECTY
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IIpakTuyeckoe 3aganue Ne 5
Pacuyer Tpex¢a3Hoii cucTeMbl IPU COEAMHEHUH NPUEMHHUKOB 3JIEKTPOIHEPIrUU
«3Be3/10i1»
Lenb: paccunraTh Tpex(daszHyro Ienb PU COeIMHEHUN OTPeOUTENeH «3BE3/10i» B Cilydae
HEPaBHOMEPHOU HATPY3KH.
OO6opynoBaHue: METOAUYECKHE YKa3aHUsl, KaJIbKYJISATOP, TPAHCIIOPTHUD.
Kpartkue Teopetndeckne cBeeHus
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CoenuHeHnEe «3BE3/I0W» 3aKIIOYAeTCS B TOM, YTO KOHIBI (a3 motpeduteneit X, Y, Z
COCIMHSIOT B OJIHY OOIIyI0 TOYKY, KOTOpas Ha3bIBaeTcs HyseBod 0 wim HewtpambHOM N. K
HadanaMm ¢a3 A, B, C npucoeuHAI0T TMHEHHBIE IPOBO/A.

Pucynok 1. Cxema coeTMHEHUS «3BE3I0M»

Hanpspkenuss MexXOy HayalioM M KOHLOM (asbl, T.e. MEXKAY JUHEHHBIM MPOBOJOM H

HyJeBbIM Ha3bIBatoTcs pasubivu Ugh: Uy, Us, Ue.

Hanpspkenus Mexay ABymsi JIMHEHHBIMUA MPOBOAAMHU Ha3bIBalOTCS JIMHEHHBIMUA Un: U gg,
UBC, UCA~

Mpn coeonHeHun ¢a3 «3Be3fon» Ga3Hoe Hanps>XeHne MeHblle
NnHenHoro Un B 1,73 pa3a

U
Uy=72 (1)

ToK (pa3HbIN paBeH TOKY nnHenHoMmy Igp=Iln (2).
B HyneBoM npoBofe TOK paBeH BEKTOPHOW CyMMe TOKOB has, T.e.
lo :IA +IB +Ic (3)

Mpn paBHOMEPHOM Harpy3ske, Korga ConpoTuUBAEHNA a3 paBHbl MeXAY
cobon, TokM ha3 paBHbl Mexay cobor M NO3TOMY TOK B HyJIEBOM MpoBoe
oTcyTcTByeT. [lpyn HepaBHOMEpPHOW Harpyske TOK B HYJIeBOM MpoBoae
onpenensaeTcs rno BEKTOPHOW AnarpamMmme (pUCyHOK 2).

[

*

Ue Usc Us
PucyHoK.2 - BekTopHasa amarpaMmma rnpu coeguHeHnmn «3e3aom»
MopsanoK BbIMNOSIHEHNA PaboThl

1. BoinncaTb NCXOOHbIE AaHHbIE COrslacHO BapuaHTy (Tabnanuya 1) n
BblHEPTUTb CXeMY Lenu (PUCYHOK 3).
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Tabnuua 1 - icxogHble AaHHbIE ONs pacyeTa

Bapuas Ra | Ry | Re | Xia | ?ér_\r: | Xic | Xca | XcB ‘ X
] 2 3 3 5 6 7 8 9 10
1 - 9 7 4 11 - - - 15
2 10 - 10 18 - 9 10 14 -
3 14 17 - - 5 25 9 - 8
4 8 5 - 10 - 4 - 12 22
5 9 - 13 20 19 - 11 - 7
6 - 16 10 3 - 12 19 5 -
7 - 7 9 - 14 3 21 - 20

] 7 3 3 3 3 7 8 9 10
8 11 - 8 6 - 18 - 17 5
9 15 4 - 18 15 - 9 - 19
10 10 16 - 20 - 22 10 8 -
11 3 - 11 - 10 2 9 - 14
12 - 13 14 20 - 10 - 9 3
13 - 18 15 7 7 - 23 - 10
14 14 - 6 10 - 11 7 19 -
15 4 17 - - 24 5 18 - 10
16 20 19 - 6 - 27 - - 3
17 5 - 17 11 16 - - - 4
18 - 5 14 21 - 4 7 13 -
19 15 8 11 - 5 11 - - I
20 2 - 5 20 - 7 - 18 24
21 25 23 - 4 4 - 7 - 28
22 16 14 - 16 - 19 8 6 -
23 7 - 2 - 8 11 5 - 2
24 - 4 6 10 - 3 - 8 9
25 - 10 3 11 4 - - 9
26 15 - 7 4 - - 15 -
27 6 3 - - 6 15 11 - 4
28 8 11 - 7 - 10 - 4 3
29 17 - 4 2 14 - 6 - 8
30 - 9 5 10 - 8 2 4 -
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2. OmnpenenuThb MOJHOE COMPOTUBIeHHUE (a3

— 2 2
Z,=\R, (X y—Xcy) (4)
3. Onpenenuth pazHoe HanpsHkeHue 1o Gopmyite (6.1).
4. Onpenenuth (asubie Toku. [Ipu coeAMHEHNN «3BE3/10i» OHHU PaBHBI TUHEHHBIM, [o=1;

U
= (5)
)
5. TToCcTpOUTH BEKTOPHYIO AMArpaMMy TOKOB U HanpspKeHuit nenu. Js atoro mox yriom 120°
PacIoyIoKuTh BeKTOpHI (pa3Hbix HanpspkeHud Uy, U, Uc. CoeTMHUB KOHITBI BEKTOPOB (pa3HbIX
HAIPSDKCHUH, TOIYYUTh BEKTOPBI THHEHHBIX HarpsokeHU# Uag, Upc, Uca. IJ1st MOCTpOEHUS
BEKTOPOB TOKOB (ha3 ONpeieNnuTh Yroi Mex1y (hpasHbIMU TOKAMU U HAPSKCHUSAMU

I

( =arccos % (.6)

[Ipu mocTpoeHnU nuarpaMMbl YYUTHIBATh TOT (DaKT, 4TO HA AaKTUBHOM CONPOTHUBIICHUU
HaANpPsDKEHUE COBIAJAeT ¢ TOKOM, Ha MHAYKTUBHOCTH HAIpPsKEHUE OIepekaeT TOK, Ha eMKOCTH
— OTCTAeT OT TOKA.

C moMmoIIpbl0 BEKTOPHOM auarpaMMbl ONMPEAETIUTh TOK B HYJIEBOM MPOBOJAE BEKTOPHOU
CyMMO¥ TOKOB (ha3, ucnomnn3ys dpopmyiy (6.3).

Jlns omnpeneneHUs YUCIEHHOTO 3HAYEHUS M3MEPUTh JIMHY BEKTOpa TOKa HYJIEBOTO
MPOBOJIa U YMHOXKUTH €€ Ha MacIuTao.

6. OnpenenuTh MOJHYO MOIIIHOCTH TpeX(a3Hoil renu

Sy =84 +S85 +Sc (7
rne Sa, Sg, Sc — MOJHBIE MOIIHOCTH OT/ACIBHBIX ()a3, paCCUYMTAHHEIC 110 (OpMYyJIIe
S =Up- Ip ®)

7.Yxa3aTh Ha HEOOXOIUMOCTh MCIIOJIB30BaHUs HYJIEBOI'O IPOBO/IA IIPH HEPABHOMEPHOM
Harpyske.

ConeprkaHue oTyeTa

1) Tema u 11enb 3aHATHS
2) 3anganue
3) WcxonHbie TaHHBIC
4) Cxema dJIeKTpUUYECKOH TeNn
5) PacueTrHas 4yacth
6) BekropHas nuarpamma TOKa U HaIPsHKEHUI
7) BeiBon

KonTponbHbIe BOPOCHI
1. Kak Ha3bIBaeTCs HAPSDKEHUE, U3MEPSIEMOE MENly IBYMs JIMHEHHBIMU IIPOBOJAMU?
2. Kak onpenenuTs TOK B HEUTpaJIbHOM (HYJIEBOM) MPOBOIE?
3. KakoBo COOTHOIIEHHE MEXKTy TUHEHHBIMU U (Da3HBIMHM TOKAMHU U HANIPSDKEHUSAMU ?

Pa3zneu 2. DilekTpryeckue nenu nepeMeHHoro Toka IIK 1.1., 32, 33,
Tema 2.4. DneKTpUYECKUE MALIUHBI Y2,¥4

KonTponbhas paboTa (TpHu pacdueTHbIC 3a/1a4H, [Ba BApHAHTA C OTBETAMH )



36

KonTtpoubnas padora

Bapwuanr 1.

1. JeiictByomee 3Hadyenne IJIC kaxaoii 00MOTKH CMMMETPHYHOIO TpPex(a3HOro
reseparopa U=220 B. OnpeaeauTs JMHeiiHbIe HANPSKEHUS PU COeJMHEHUH 00MOTOK: 1)
3Be3/10ii; 2) TpPeyroJbHUKOM; 3) HeNpaBWJIbLHOW 3Be310il (BeepoMm), B pe3yJbTarTe
HeNpaBUWJIBHOIO nojacoeauHenns ¢paspl C k ocTaabHBIM (azam.

Pewenue
[Ipu coennHeHnn 3B€3/101 JTMHEINHBIE HANIPSYKEHUS TeHEepaTopa NP CUMMETPUYHON CUCTEME
SC
U,=\3U,=1,73-220 B.
[Ipu coequHEHUH TPEYTOJILHUKOM JIMHEHHBIC HANIPsDKEHUs paBHBI a3HbiM, T.e. U= U220 B.
[Tpu HenpaBuibHOM noacoequHeHHH (Pa3bl C K OCTANbHBIM (a3aM JIMHEHHbIC HAIPSKEHUS
Uas=V3U,y=1,73-220=380 B; U= Uy=220 B; Ucs= Uy=220 B.

2. OnHoda3Hblii  IBYX00MOTOYHBIH  TpaHcopmaTop HMeeT HOMHHAJIbHBbIE
HaNpsiKeHUsi: nepBuyHoe 6,3 kB, Bropuunoe 0,4 kB; MmakcumajibHOe 3HAYEHHE MATHUTHOMN
HHAYKLIHMU B CTep:kHe mMaruuTomposoiaa 1,5 Tua; miomans nomepeyHoro cedeHusi 3TOro
crep:kHs 200 cM2; ko3 GUIMEHT 3aN0JHEeHUs cTep:kHA cTajibio 0,95. OnpeneauTs 4ncjI0
BUTKOB B 00MoTKax TpaHcopMmatopa u ko3pduuueHT TpaHcpopManuu, eciad 4acTrora
nepeMeHHoOro Toxka B cetu 50 I'n.

Pewenue
MakcumanbHO€E 3Ha4€HHEe OCHOBHOI'O MarHUTHOTO OTOKA
d =B Ok =15-002-095=0,0285B6.

max MEXECT

Ywuciio BUTKOB BO BTOPUYHOM 0OMOTKE
U, 400

W, = ! =
T o444 fp 0 444-50-0,0286
Koa¢pduuuent rpanchopmanmu
(82 s,
4

U
2uom b

Ywuciio BUTKOB B IEPBUYHOM OOMOTKE
w, = w,k =63-15,75 =992 suTka.

= (3 BuTKA.

3.Tpexda3nplii acCHHXPOHHBIN ABUTraTe]b ¢ (GasHbLIM POTOPOM HMeeT CJeAyIOlHe
JaHHbIE: MAKCHMAaJIbHOE 3HAYeHHEe MATHMTHOM MHAYKIMHM B BO3AymHOM 3asope 1,5 Tu,
auaMeTp pactoukd crartopa 180 MM gaiuHa  cepaeyHuka  craropa 141 MM
paBHasi 0,8D; ynci0 mnosrOCOB B O0OMOTKAX craropa W poropa2p = 4, 4YHCIO
MOCJIe/I0BAaTeIbHO COeJUHEHHBIX BHUTKOB B (asHbIX 00MOTKax cratopa u potopa 48,
o0MoTOYHBbIe KO3(QPUIHEHTHI JJsi OCHOBHOI TapMOHHKH CTaTopa K. m poropa K
npuHaTh paBHbIMH 0,93. TpelOyercst ompenenuts ¢asubie 3HavyeHuss JJC B oOMoTKe
cratopa Etu B o00mMoTKe ¢a3HOrOo poTopa NpPH HEMOABMKHOM ero cocrosinum E;n
BpalaloLIeMcs €0 CKOJIbKeHHeM s=8 %, 4acToTy TOKa B HEMOABH:KHOM M BpallaoumeMcs
porope. Hactora Toka B nutawumei cetu S0 I'n.

PerueHne:
TTomrocHoe neenue

r=mal) [2p=314-180/4 =141 mm.

OCHOBHOW MarHUTHBII ITOTOK

@ =(2/7)Blr=(2/7),5-08-180-107-141.10"" = 0,019 BG.
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S/1C ¢a3zHoit 06MOTKH cTaTopa
E, =444 f@wk, =444-50-0,019-48-0,93 = 188 B.

OJ1C B 0OMOTKE HEMOABUKHOIO POTOpA

E, =444 fdwk =444-50.0019.8.093=31B.

O/1C Bo BpamaromeMcs poTope IpH CKOJIbKEHUH 8 %o

E, =E,s=31-0,08=25B.
YacroTa Toka B HenmoABWKHOM potope S0 I'm.
. HacToTa TOKa BO BpalllalolEMCsl pOTOpE MpH CKoJibxkeHuu 8 % 4 I'n.

Bapmuanr 2.

1. OAC kaxpoii ¢a3bl cuMMeTpu4YHOro Tpexdasnoro reHeparopa Ey=3642 B.
AKTHBHOe CcONpOTHBJIeHHEe Kaxaoil o0MoTkm R=0,9 Om, a unaykruBaoe X=4 Owm.
OmnpeneJnTs TOK B 00MOTKaX reHepaTopa NPH HENPABWJILHOM COeIMHEHHMH OOMOTOK
TPeyroJibHHKA B pe;KMMe X0JI0CTOro Xo/a.

Pewenue

=2 Ey/ V3R +H(3X)*=2-3642/(3-0,9)*+(3-4)’=590A.

BunumM, uTo BKITFOUeHHE 00MOTOK TpeXx(a3HOro TeHepaTopa HeMPaBWIBHBIM TPEYTOJIbHUKOM
MPUBOJUT K PEKUMY, OIM3KOMY K KOPOTKOMY 3aMbIKaHHUIO, JaKe MPHU XOJIOCTOM XOJIE.

2.HomuHanbHass  MomHOCTHL oaHO(pa3Horo Tpanchopmaropa 10500 kBA,
Hanpsikenust 110 kB n 6,3 kB, Hanpsizkenne kopotkoro 3ambikanus 10,5%, ToOk X0J10¢TOr0
xoxa 3,3 %, nmorepu xoa0cToro xoaa 29,5 kBr, norepn koporkoro 3ambikanus 81,5 kBT.
OnpeneauTs TOKH XOJ0CTOTO X042 U KOPOTKOI0 3aMbIKAHHSl. HANPSKEHHE KOPOTKOIo
3aMbIKAHHS.

Pewenue
Hanpsixkenne KOpoTKOTo 3aMbIKaHHUS:
g
| = Y. “"]U.“ 103 - 115 .
) 100 100

HOMI/IHaJILHPIﬁ TOK:
_S_-.z 10500 _955A.
110

Toxk xoJmocToro xoaa:

0
roblel; 33 055 s1aa
100 ™ 100

Tok KOPOTKOI'O 3aMbIKaHUS:

Y, =95,5-m=914A.
11,5

=I|-.
U,
3.Tpexda3Hblh aCUHXPOHHbLIA ABUraTesZib C KOPOTKO3aMKHYTbIM
poTtopoMm cepuu 4J1 nMmeer cnepyowue paHHble: 4 KBT, 2880 00,

86,6%. Onpepenutb BbICOTY OCUM BpaweHusa h, 4ucno noniocos 2p,
CKOJIb)XEHMe npyM HOMMUHAJNILHOM Harpys3kKke s, MOMEHT Ha Bany M,

Ha4YaJibHbIX I'IyCKOBOﬁ M MaKCUMMaNibHbIA MOMEHTHI, n0Tpe6nﬂeMy|o
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ABUraTesieM U3 CeTU aKTUBHYIO MOLWLHOCTb P, cyMMapHblie noTtepu npu
HOMMHAJNIbLHOW Harpy3ske, HOMMUHAJNIbLHBIA M NYCKOBOM TOKM B
nuTaloLWwen ceTu Npu coeauHeHMM OOMOTOK cTaTopa «3Be3gou» M
«TpeyrosibHUKom». fisuratenn 4A100S2Y3.

PelueHne

B o0603HayeHuMn TunopasMmepa ABuratensa uugpbl, cToAwme nocne
obo3HaveHns cepun 4 A, yKa3sbiBalOT Ha BbICOTY OCU BpaweHus, T.e. h=100
MM.

Cnepywouwada ganee yndpa ykasbiBaeT Ha YUC/IO MOJIOCOB, T. €. 2p = 2; Npu
YacToTe nepemeHHoro Toka 50 [w 3TOMy 4ucay MoJIlOCOB COOTBETCTBYET
CMHXPOHHas YacToTa BpaweHua 3000 o6/mMuH.

CKONbXXeHne rnpu HOMUHAJIbHOW Harpyske onpegenseTcd HOMWHaJIbHOW
4aCTOTOW BpalLleHna poTopa Asurartens

s, =(n —n_)/n =(3000-2880)/3000=0,04.
MomMeHT Ha Basy AsuraTtensa (Nones3Hbln MOMEHT ABuraTtens) npwu
HOMWHAJNIbHOMN Harpys3ke, T.e. NMPM HOMWHAaJIbHOW 4YacToTe BpaweHusa 2820
06/MuH

M,=955P, . =9,55-4000/2880 =13,26 H-m.
Ha4anbHbIN MYCKOBON MOMEHT

I,

= M

M, =M, (M, /IM_)=1326-2=2652 Hwu.
MakcuManbHbIN (KPUTUYECKUIW) MOMEHT ABuraTesia onpenesnsiT rno ero
neperpys3o4yHon crnocobHoCcTun

M, =M (M /M_1=1326-25=3315HwMm.

- A HOM max HOM

HoMuHanbHbIM TOK B pa3HOM 0BMOTKe CcTaTopa
f i ‘P '( ”'rlbrl'f?u:m E“Uﬁqﬂl:mu) =

Liow Ham

=4000/(3-220-0,865-0.89) = 7.9 A.
MNoTpebnsemas paBurateneMm wuU3 CeTU aKTMBHAsA MOLLHOCTb B pexume
HOMUWHAJIbHON HarpysKun

=P, In,, =4/0865=46kBr.

Lom HOM

CyMMapHble MOoTEepH ABUraTesns Npu HOMUHANILHOW Harpy3ke

ZP = P'Ili!'ul - 'Pui:'.l = 4-6 _4 = 0*6 KB'T.

JINHenHbIN TOK CcTaTopa:
npu coeanHeHnn obMOTOK CTaTopa «3BE340M»

I, =1 =79A;
npm coeanHeHMn obMOTOK CTaTOpa «TpeyrojibHNKOM»

I, =173 =173-79=135A.
Pasnen 3. OCHOBBI DJIEKTPOHUKH IIK 3.1, 34, V4

Tema 3.1. ®usnueckre OCHOBBI JIEKTPOHUKH

TectoBoe 3ananue (20 3amaHui, 2 BapyaHTa ¢ OTBETaMH)

Tect
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Bapuanr 1.

1. KakumMu HOCHUTEISIMU 3IEKTPUUECKOT0 3apsia co34aéTcsl TOK B MOJYIPOBOJHUKAX ?
A. TOnbKO 3neKTpoHaMu  b. DnexTpoHamMu 1 HOHAMU

B. Dnextponamu u aeipkamu I'. Tosibko noHaMu

/1. Tonpko oTpruLaTEIbHBIMU HOHAMH

2. Kakue HOCUTENH 3apsiia MPUCYTCTBYIOT B MOTYIIPOBOJHUKAX P-THIIA!
A) dotonsl; b) anexktponsr; B) apipku.

3. Kakum tumnom npoBogumMocty 001a/1at0T MOJIYIPOBOIHUKOBEIE MaTepHalibl 0e3 mpumeceii?
A. noHHO1 b. B 0CHOBHOM 3J1IEKTpOHHOM

B. B ocHOBHOM JnibipouHO ['. B paBHOM cTeneHU 3JIEKTPOHHOU U IBIPOYHOM

. He mpoBoasT Tok

4. Kakue HOCUTENN 3apsiia MPUCYTCTBYIOT B MOTYIIPOBOJHUKAX N-THIIA!
A) npipku; b) HeTpoHBI;, B) 351€KTpOHBI.

5. JloHOpHAasi mMpUMeECh XapaKTepHU3yeTcs MPUCYTCTBUEM aToMa C:
A) GosnbIneii BaICHTHOCTHIO; b) MEHbIIIEH BaICHTHOCTHIO; B) Takoli e BaJICHTHOCTHIO.

6. AkuentopHas IpUMECh XapaKTepU3yeTcs MPUCYTCTBUEM aToMa C:
A) MeHbIlIeH BaJICHTHOCTHI0; b) Takol jke BalleHTHOCTHIO; B) GoblIeil BaleHTHOCTBIO.

7. B deThIpéX BaJIEHTHBIN TepMaHuii J0OABWIIM MTEPBBIN pa3 TPEXBAICHTHBIN TaJlIHi, a BO
BTOPOH pa3 MATUBAJICHTHBIN MBITIbSIK. KakiuM THTIOM MPOBOJUMOCTH B OCHOBHOM Oy 1T
o0aaTh IPOBOJIHUK B KOXKJIOM cliydae?

A. B I - gpipounoii, Bo II — anekrponnoii. b. B | - anextponHoi, Bo 11 — qpipouHOi.

B. B 06oux cinydasx anekTpoHHOH. I'. B 00oux ciyyasx ApIpoYHON.

J1. IIpaBWIbHBINM OTBET HE MTPUBEIEH.

8. B 4eThIpéx BaJIEHTHBIN KpEMHUH 100aBUIIN NEPBBIN pa3 TPEXBAJTICHTHBIA UHANMN, @ BO BTOPOI
pa3 naTtuBaneHTHbIN Gocdop. Kakum THIIOM NpOBOJUMOCTH B OCHOBHOM OynieT 00J1a/1aTh
IIPOBOJHMK B KaXKJI0M citydae?

A. B I - neipounoii, Bo I — snektponHoit. b. B | - anexkrponnoit, Bo Il — npipodHOi.

B. B 0o6oux ciydasx snektponHoii I'. B 00oux ciydasx IIpOYHOM.

J1. IIpaBUJIbHBIN OTBET HE IPUBEIEH.

9. Ha cTbIKe ABYX IOJYNIPOBOAHUKOB Pa3HBIX TUIIOB 00Opa3yeTcs:
A) HenpoBo LMl cnoif; b) 3anupatomuii cioii; B) BaneHTHBIHN ciloil.

10. ATOMBI KaKoro 3J1€MeHTa, Hy>KHO MCII0JIb30BAaTh B KAUECTBE IPUMEceN K TepMaHUI0 WIH
KpeMHUIO (4 rpymnmna B neproaudeckoi cucteme snementoB J[. . Menneneera), 4ToObl
MOJIyYUTh ABIPOYHBIN MOTYTIPOBOJHUK?

A. Dnemenrta 3 rpynnsl b. DnemenTa 4 rpynibl

B. Onemenra 5 rpynmel I'. DnemenTa 2 rpynmnsl J[. OnemenTta 1 rpymnisl

11. IlomynpoBogHUKOBBIN AHOA: A) HMEET /iBa p-n — nepexoa; b) umeer oguH p-n — nepexon;
B) He umeer p-n — nepexo.

12. IIpsMoit TOK - ... A) TOK MIPOTEKAIOMIUI Yepe3 U0/, TIPH MOAKIIOUEHUN ero P-00IacTH K
«+», a n-001aCTH K «-» UCTOYHUKA TOKA; b) TOK MpOTEKAIOIIMi Yepe3 1o/, MPU MOAKIIOYCHUN
€ro p-o0JacTh K «-», a N-00JIaCTH K «+» UCTOYHHKA TOKA.
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13. [ToyeMy AnO HE POITYCKAET TOK B 00OMX HAIPaBICHUSIX ?

A) iprt 00paTHOM BKJIFOUSHHU MEXTY ABYMS OOJIACTSIMH BO3HUKAET 00JacTh, KOTOpasi HE UMEET
CBOOO/IHBIX HOCHUTENEH 3JIEKTPHYECKOT0 TOKa; b) mpr 0OpaTHOM BKIIFOUYSHUH UCTOYHUK TOKA HE
pabotaet; B) nuoa Henb3st BKIIIOYATh B 00paTHOM HalpaBJICHUH.

14. IIpoOoit Aroa HACTYTIAET MPU:
A) mpeBbIIIeHUU TPSIMOTo ToKa; b) mocTrxeHnr 0OpaTHBIM HANPSKEHUEM HEKOTOPOTO
KPUTHYECKOT0 3HaUeHUsI; B) oTCyTCTBUM TOKA.

15. BeINpsAMUTENBHBIN U0 CITYXKHUT JUIS:
A) yBenn4eHus HanpspKeHUs UM Toka; b) mpeoOpa3oBaHus MepeMEeHHOr0 TOKa B OCTOSIHHBIN;
B) ynpaBneHust BHEIIHUMU yCTPOHCTBAMHU.

16. IlonynpoBoguukoBsli quoa umeer BAX c:
A) onHol BeTBBIO; b) cemelicTBoM BeTBel; B) nByms BeTBsIMU

17.DoTonpoBOAUMOCTH-3TO:

A) IpOBOIMMOCTb, BbI3BAHHAS JICHCTBUEM NIPUMECH

b) npoBoMMOCTh, BEI3BaHHAS ACHCTBHEM TEMITEpATypPhI
B) npoBoauMocTh, BeI3BaHHAs JCHCTBUEM CBETA

I') mpoBOAMMOCTH, BEI3BaHHAS ACHCTBUEM TOKA

18.ITomynpoBOJHUKOBBIM U0, U3TYUAIOIIUNA CBET PU MPOXOKACHUN Yepe3 HEero mpsiMoro
TOKa!

A) cTabUIUTPOH

b) cBetonuon

B) BeIpsSAMUTENBHBIN 11O

I') Bapukan

19.Kakue nosrynpoBOAHUKOBBIE IPUOOPHI MPUMEHSIOTCS /TSI TTOJTyYEHHSI HEU3MEHSFOIIEr OCs
HaATNPSDKEHUS:

A) TMHHCTOPBI

b) crabunutponsr

B) Bapuxans!

I') TupucTopsr

20. ITpoGo¥i aAroaa HACTYMAET MPHU:

A) TIpEBBIIIEHUHN MIPSIMOTO TOKA

b) noctmxkennn oOpaTHBIM HANPsHKEHHUEM HEKOTOPOTO KPUTHUUYECKOTO 3HAUCHUS
B) orcyTcTBUM TOKa

I') moporoBom HampsiKeHUN

Bapuanr 2.

Kakumu HOCUTENSIMHU AJIEKTPUUECKOTO 3apsiia CO3/1aeTCsl TOK B MOJIYIPOBOJIHUKAX ?
A) DIIeKTpOHaMHU U JbIPKaMHU

b) Tonbko npipkamu

B) Tonbko smekTpoHamMu

I') Heittponamu

2. Kakum TUIIOM MPOBOIUMOCTH 00JIaaI0T MOIYIIPOBOIHUKH C aKIENITOPHON MTPUMECHIO?
A) B 0CHOBHOM JBIpOYHOM
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b) B ocHOBHOM 3JIeKTpOHHOM
B) DnekTpoHHOW M IBIPOYHOM

3. K nonynpoBOJHUKY p-n-TUIMA MOJKIOYEH HCTOUHUK TOKA, KaK MOKa3aHO
Ha puc. byner n1u amnepMerp perucTpupoBaTh TOK B LIETN?

A) Her

b) Ja

B) OmnpenenenHoro orBera JaTh HENb3S

4 .ITpencraBiieHbl TPY BapraHTa BKIFOUYEHHUS TTOJIYTIPOBOJHUKOBBIX IMOJIOB B DJIEKTPUUYECKYIO
[[eNb C OJHUM U TEM K€ UCTOYHHKOM TOKa. B KakoM citydae cuia Toka B IenH OyIeT UMETh
MaKCUMaJIbHOE 3HauYeHHue?

A - I| + B. = II + B. -

™ K >HA
A) B cnyuae b.

b) B cmydae A.
B) B cayuae B.

5. Kakum TUmmom mpoBoguMocTy 001a/1at0T YUCTHIE TIOTYTIPOBOTHUKH ?
A) DIEKTPOHHOMN U JBIPOYHOM.

b) Toabko 351eKTpOHHOM.

B) Tonbpko ApIpOYHON.

6. Kakum tunom npoBogumMoctu 001a/1at0T MOJIYHIPOBOIHUKH C JOHOPHOM MPUMECHIO?
A) B 0CHOBHOM 3JIEKTPOHHOI.
b) B 0CHOBHOM JBIPOYHOM.

B) DnexTpoHHON U ABIPOYHOM. = %]
7. K monynpoBOJIHUKY P-N-TUIIA MOAKIOYEH HCTOYHUK TOKA, KAK °
M0Ka3aHo Ha. byeTr nu amnepMerp perucTpupoBaTh TOK B LIETH?
O O
+ -—
A)Jla.
b) Her.

B) Onpenenennoro orBeTa 1aTh HEb3s.

8. Ha MMPEACTABJICHBI TPU BapHaHTAa BKIIIOUCHUA ITOJYIIPOBOAHUKOBBIX AUOA0B B 3JICKTPUUCCKYIO
Ocrb C OJHHUM U TEM K€ HCTOYHMUKOM TOKaA. B xakom CJIydac CuJjia TOKa B ICTIN GYI[CT UMCTb
MUHHMAaJIbLHOE 3HaUYeHHE?

A. -+ B. =

i

+

25 B. —3

I I
| |

>4 SE -
A)B ciyuae A.
b) B ciyuae b.
B) B ciiyuae B.

9. YUem oOBsicHSICTCS MaJlasi TOJIIIMHA Oa3bl B TpaH3UCTOpE?
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A) Heo0xoammo, 9To0bI OMagaromme B 6a3y ¢ SMUTTEpa OCHOBHBIC HOCUTEIH 3aps/IOB HE
ycreBalld PeKOMOUHUPOBATH.

b) Heobxomammo, yToObI monanaromme B 6a3y ¢ SMUTTEpa OCHOBHBIE HOCUTEIN 3apsI/IOB YCTIEIH
PEKOMOMHUPOBATb.

B) Heo6xoammo, 9To0ObI 6a3a He co3/1aBalia O0IBIIOTO COMTPOTUBIICHHSL.

10. DneMeHT Kakoi IpyMIIbI ClIEyeT BBECTH B MOJYNPOBOJHUK, OTHOCsIUMCA K [V rpymre,
YTOOBI NOJyYUTh B HEM NPOBOAUMOCTh N-THMA?

A) V.

b) I

B) IIL

I Iv.

1) VL

11. DneMeHT Kako# TpyMIibl CIEAYET BBECTH B MOJIYNIPOBOJHUK, OTHOCsIUICS K [V rpyme,
YTOOBI MOJYYUTh TPOBOJUMOCTh p-THIIA?
A) 1L
b) V.
B) 1L
I Iv.
1) VL

12. JloGaBiienue smeMeHTa V Tpynisl IPUBENIO K BOSHUKHOBEHUIO MTPOBOIUMOCTH n-tumna. K
KaKO# rpymnne OTHOCUTCS MOJIyIPOBOJHUK?
A) IV.
b) V.
B) 1L
I I
1) VL

13. Kakue HOCUTENH TOKA SIBJISIOTCS OCHOBHBIMH B TIOJYIIPOBOIHUKAX P-n TUHA?
A) JIp1pku
b) Dnexrponbl
B) Heiitponst
I') Uonst

14. Kakuie HOCHUTENN TOKa SIBJISAIOTCS HEOCHOBHBIMHU B TIOJIYIIPOBOJHUKAX N-THIIA?
A) DIEKTPOHBI.

b) dbipku.

B) Heiitponst

I') Uonst

15. B noaynpoBOJHUKE TOK, IEPEHOCUMBIN AJIEKTPOHAMH - I3, ¥ TOK, IEPEHOCUMBIH JbIPKaMH -
1.
Ecnu nonmynpoBoiHuK 0071a1aeT COOCTBEHHOM MTPOBOJUMOCTBIO, TO KAKOE COOTHOILLIEHUE TOKOB
OyJieT BepHBbIM?
A) b=1Ig
b) Ib>1In
B) b<In

16. B nonynpoBoJHUKE TOK, IEPEHOCUMBIN AIEKTPOHAMH - I3, 1 TOK, IEPEHOCUMBIN ABIPKaMHU -
1.



43

Ecnu nonynpoBogHuk 006J1a1a€T TPOBOIUMOCTBIO P-THIIA, TO KAKOE€ COOTHOIIEHUE TOKOB OY/IeT
BEpHBIM?

A) b<lIn

b) b=1In

B) b>1In

17. B noinynpoBOAHUKE TOK, IIEPEHOCUMBIN IEKTPOHAMH - I3, U TOK, IEPEHOCUMBIHN JABIPKAMM -
In.

Ecnu nonmynpoBoiHUK 001a1a€T TPOBOAMMOCTBIO N-TUIIA, TO KAKOE COOTHOIIIEHNE TOKOB Oy1eT
BEpHBIM?

A) b>1In

b) b<In

B) b=1In

18. Ha pucyHke noka3anbl 00a BO3MOKHBIX BKJIFOUEHHS p-N-IIepexo/ia. Y KakXHUTe, B KAKOM
cllyyae p-n-mepexo]l BKIYEH B MPSMOM HalpaBJICHUH.

+ — — +
= 7/ n-aegq 1|, 2

7 2

1. Pucynok 1 - mpsimoe BKJIFOYEHHE, PUCYHOK 2 - 00paTHOE.
2. Pucynok 1 - o6paTHOe BKIIFOUEHUE, PUCYHOK 2 - TIPSIMOE.

19.Kakue nuoapl IpUMEHSIOT JUTsl BRIMPSAMIICHUS TIEPEMEHHOTO TOKa?
A) IlnockocTHbIE
b) Toueunsle
B) JIroOnie
r Huxakue

20. [TomympoBOTHUKOBBIN MPUOOP, COMPOTUBIIEHNE KOTOPOTO U3MEHSETCS MPU BO3/ICHCTBUH HA
HET0 ONTUYECKOrO U3IIyYEHUS:

A) dortopesuctop

b) Ttpansucrop

B) xonaencartop

I') tupucrop

OTBeThI
12 |3 (4 (5|6 |7 |8 |9 |10 |11 |12 |13 |14 |1 |16 |17 |1 |19 |20
5 8
Bapuantl |A|b |T”" |B|A|b |b |T |[B|A |B B b 4 A|b |T |B|A|B
Bapuant2 |6 |I' |B |T" |A|b |[T |B|A|B T B A | b A|lA|BbB |1 |T |Bb
Pa3nen 3. OCHOBBI YIEKTPOHUKH IIK 3.1., 32, 33, 34,
Tema 3.2.-3.4 Dnextponnsie npubopsI V1, VY3, V4

TectoBoe 3amanue (20 3amanuii, 2 BapuaHTa ¢ OTBETAMH)
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Bapwuanr 1.

1. DneKTpOHHBIE JIEMEHTHI ISl BBIIPSIMIICHUSI IEPEMEHHOTO TOKa!
a) Jlnomsr

0) IToneBbie TpaH3UCTOPHI

B) bunossipabie TpaH3UCTOPHI

r) Tupucropsl

2.B kakux ciyyasx B cCXeMax BBIIPSIMHUTENEH MCIIONB3YeTCs MapajlieIbHOE BKIFOYCHUE THOI0B?
a) IIpu oTcyTCTBHM KOHAEHCATOpa

0) Ilpu OoTCYTCTBHM KaTyIIKN

B) [Ipu oTcyTCcTBUM pE3UCTOPOB

r) [Ipu orcyrcTBum TpéxdazHoro tpanchopmaTopa

3.13 KaKkuX 3JI€MEHTOB MOYKHO COCTaBHUTD CTIIQKUBAIOIIHE (DUITBTPHI?
a) U3 pesucropon

0) U3 koHgeHcaTopos

B) M3 KaryIek HHAyKTUBHOCTH

r) U3 Bcex BhIlIENEpeYnCIIEHHBIX TPUOOPOB

4. 15151 BBITIPSIMIIEHHS TIEPEMEHHOTO HATIPSKEHUS! TIPUMEHSIOT:
a) OnHoda3zHble BBIIPIMUTETN

0) MHoroda3HbIe BRIIPIMUTEITN

B) MOCTOBBIE BHIIPSIMHUTENN

r) Bce nepeuncnennele

5. Kakue HarmpaBiieHus XapaKTEePHBI ISl COBEPILICHCTBOBAHUS JIIEMEHTHOM 0a3bl 3JICKTPOHUKH?
a) [ToBbIlIeHNE HAZCIKHOCTH

0) CHImKeHHUE MOTPEOIICHUS] MOIITHOCTH

B) MuHuatopu3arus

r) Bce nepeuncnennele

6.YKaXnTe MOISPHOCTD HANIPSDHKEHHS HA SMUTTEPE U KOJUIEKTOPE TPAH3UCTOPA THIIA P-N-P.
a) TUTIOC, TITIOC

0) MUHYC, TUTFOC

B) IUTKOC, MUHYC

I') MUHYC, MUHYC

7.Kakum 00pa3om 37eMEeHTHl HHTEIPAITbHOW MUKPOCXEMBI COSTUHSIIOT MEXTy CO00i?
a) HambuieHreM 30J10ThIX WIN aJIFOMUHHUEBBIX JOPOKEK Yepe3 OKHA B MackKe

0) ITaiikoii 1a3epHBIM JTy4OM

B) Tepmokommnpeccueit

r) Bcemu nepeuncienHbiMu criocobamu

8. Kakue ocoOeHHOCTH XapaKTepHbI Kak i nHTerpanbHbix MukpocxeM (MMC), tak u ans
OonpMX MHTErpanbHbIX MUKpocxeM(bHC)?

a) MUHUaTIOPHOCTh

6) CokparieHue BHYTPEHHUX COEIMHUTEIbHBIX JTUHUN

B) KommnekcHas TexHonorus

r) Bece nepeuncnennsie
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9.Kak Ha3BIBaIOT CpeHUI CIION y OUTIONSPHBIX TPAH3UCTOPOB?
a) Ctok

0) Ucroxk

B) baza

r) Konnekrop

10. CxoJbKO p-n MEPEX00B COACPKUT MOTYIPOBOIHUKOBBIN U0 ?
a) OnuH

0) [IBa

B) Tpu

r) Uetsipe

11.Kak Ha3bIBalOT LEHTPAJIbHYIO 00JIaCTh B IIOJIEBOM TPaH3UCTOpE?
a) Ctox

0) Kanan

B) Ucrok

r) Pyueit

12.CKoJIbKO p-n MEPEeXoJI0B y MOTYNMPOBOAHUKOBOTO TpaH3UCTOpaA?
a) OnuH

0) [IBa

B) Tpu

r) Uetsipe

13.YpaBnsiemble BHIIPSIMUTEIH BBIIIOJIHAIOTCS Ha Oase:
a) Jlnonos

6) IToneBbIX TPaH3UCTOPOB

B) bunonspHsIx TpaH3UCTOPOB

r) Tupucrtopos

14. K xakol CTeNeHN HHTETpalli OTHOCATCS MHTETpalibHble MUKPOCXEMBI, coaepxariue 500
JIOTUYECKHX DIIEMEHTOB?

a) K mazoit

0) K cpenneit

B) K BrICOKOH

r) K cBepxBBICOKOM

15.2nexTpoHHBIE YCTPOICTBA, TPEOOpa3yIOlIUe MOCTOSTHHOE HAMPSKEHHE B IEPEMEHHOE,
Ha3bIBAIOTCS:

a) Beimpsmutensamu

6) MuBepropamu

B) CTaOuIuTpOHaMH

r) @uibTpamu

16. Kakumu cBOOOHBIMU HOCUTEIISIMH 3apsIOB 00YCIIOBIIEH TOK B (poTopesucrope?
a) Jlprpkamu

0) DnekTpoHaMu

B) [Iporonamu

r) Helitponamu

17.CTOK, HCTOK, 3aTBOP: 3TO — JIEKTPO/IHI. ..
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a) OMIIOJISIPHOTO TPaH3UCTOpa
0) COTHEYHOTO dJIEMEHTA

B) oTope3ucTopa

T') IOJICBOTO TPAH3KCTOpa

18.OMuTTEp, KOLIEKTOP, 0a3a: 3TO — DIEKTPOIHI. ..
a) OUIOJISIPHOTO TPAH3UCTOPA

0) COTHEYHOTO dJIEMEHTA

B) ¢oTOpe3ucTopa

T') MOJIEBOTO TPaH3UCTOPA

19.Kakoit npubop ucnonszyer UK- nuon u poronnon?
a) OUTOJSPHBIN TPAH3UCTOP

0) COTHEUHBIN DJIIEMEHT

B) doTOaAMO

T') OJICBOM TPAH3UCTOP

20. OnpenenuTh BEIWYMHY CUTHAla HA BXOJE JBYXKACKAJIHOTO YCHJIHMTENS U ero koddduineHt
ycuieHus B jenubenax, eciu Kod((UIMEHT ycuiieHus nepBoro kackaaa Km=20; BToporo
Km=50; a na BbIxoje Hanpsixenue pasHo 20 B.

a) U=0.05B Kv=100 /16

6) U=0.02 B Kv= 100 /16

B) U=0.02 B Kv=60/16

r)U=001 B Kv=_80 /16

Bapuanr 2.

1. Yka3arp moJaynpoBOJIHUKOBBIN MPUOOP C OJHUM P-N-TIEPEX0IOM
a) 1o

0) TpaH3UCTOD

B) TUPUCTOP

') CBETOJIUO]T

2.JIns1 ycuneHus: CUTHaja MPUMEHSIOT. ...

a) 1o

0) TpaH3UCTOD

B) TUPUCTOP

') CBETOIUO]T

3.Yka3arb croco0, KOTOPEII HE MPUBEAET K OTKIFOUCHUIO THPUCTOPA
a) CMeHa MOJSPHOCTh UCTOUHUKA

0) OTKJIFOUEHHUE YIPABIISIONIETO 3JIEKTPOIa

B) CHIDKEHHE TOKA TUPHUCTOPA JI0 TOKA YIepKaHUS

') CHUKEHHE HaIlPSDKEHUS

4.Ecnu B cocTaB KpeMHHS BBeCTH (pocdop, TO OTydrUM TOTYIPOBOTHUK. . ..
a) p-Tumna

0) x-Tumna

B) M-THIa

) n-TUMa

5. O003HaueHNE HA CXeME TUPUCTOPA )
) 6 B B

a) a) B)
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6. [Iporiecc 3anomHEHMS 3JIEKTPOHAMU JBIPOK HA3BIBACTCH. ...
a) MHXKEKIueH

0) pekoMOuHaIHECH

B) TepMOTreHepanuen

7. Ilpumecs, ¢ MOMOIIBIO KOTOPOH MOTYyYaroT ABIPOYHYIO IPOBOJAUMOCTh, Ha3bIBAETCH. . ..
a) aKLeNTOPHOI

0) TOHOPHOM

B) JIESTUPOBAaHHOM

I') HOJTYIPOBOJHUKOBOM

8. [ToyeBoii TpaH3UCTOP, BKIFOUCHHBIN IO CXeMe ¢ OOIIUM HCTOKOM, UMEET:
a) HU3KOE BXOJHOE M HU3KOE BBIXOJIHOE COMPOTHUBIICHHS

0)HHM3KOE BXO/IHOE U BBICOKOE BBIXOJHOE COMPOTHUBIICHUS

B)HU3KOE BXOJIHOE U CPEJIHEE BBHIXOJIHOE COMPOTUBICHUS

T')BBICOKOE BXOJHOE U CPEIHEE BBIXOIHOE COTIPOTUBIICHUS

9.B 3aBuUCHMMOCTH OT KOHCTPYKIIUU AUOMBI ACTSATCS:
a) IJIaCTUHYAThIC

0) chepuueckue

B) TOUCYHBIC

T') IUIOCKOCTHBIE

10 ITomympoBOIHUKOBBINA MPUOOP, JIEKTPOILI KOTOPOTO Ha3bIBatoTCs IOMutTep, Kommekrop,
basza

a) Tuox

0) TpaH3HUCTOP

B) TUPHUCTOP

11. /111 Tu1aBHOTO PETYIMPOBAHUS BBIPSIMICHHOTO TOKA HCIIOB3YIOT
a) 1o

0) TpaH3UCTOD

B) TUPUCTOP

') CBETOJINO]T

12. Yka3ate TpaduK BRIIPIMIICHHOTO TOKa 0OHO(PA3HOTO OJHOMOIYIIEPUOTHOTO BHITPSIMUTEIS

a) 6) B)

a) I T o G) i
7N
T |I T o

S
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13.Ha3HaueHue BHIIPSIMUTENS

a) mpeoOpa30BaHUE MEPEMEHHOTO TOKA B IOCTOSIHHBIN
0) mpeoOpazoBaHNe TOCTOSIHHOTO TOKA B IIEPEMEHHBIN
B) MpeoOpa3oBaHKe MEPEMEHHOTO TOKA B HMITYJILCHBIT

14. B cxemMe MOCTOBOTO BBITIPSIMUTEISI HETIPABUIILHO BKITFOYCH JHO. . .
a) D1

0) D2 |
B) D3 D
r) D4 D)

15.Ha pucynke n3o0pakeHa cxema BhIIPSIMHUTENS. . . —
a) 0MHO(A3HOTO JABYXIOIYTIEPUOTHOTO CO CPETHEH TOUKOU D
0) ogHO(a3HOTO ABYXIOIYIIEPUOIHOTO MOCTOBOTO D

B) TpEX(a3HOTO OJHOTIOIYTIEPHOIHOTO —
) 01HO(A3HOTO OTHOMOIYEPUOAHOTO g

]
S

16. [To BpeMEHHBIM THarpaMMaM HalpspKeHUs Ha Bxoje (a) ¥ BeIXoe ycTpoiicTpa (0)
OTIpEICIIUTh Ha3BaHUE yCTPOICTBA

a) 0)

v

a) CriaXuBaOMUNd GUIBTP
0) oaHO(a3HBIN MOCTOBOH BBIIPSIMUTEINH

v v 'Y
B) Tpex(}a3HbIlf MOCTOBOH BBIIPSIMHUTEIH U A A,
I') CTAOUIN3aTOp HAIPSKEHUS ' '

17.Ha pucyHke BbIIe€H TpadyK BHITPSIMICHHOTO ' T
HATPSKEHUS o ' '

a) CTIIaKMBAIOUIEeTo (hUIbTpa

0) ogHO(a3HOTO MOCTOBOTO BBIIPSIMHUTEIIS
B) Tpex(a3HOTO MOCTOBOTO BBIITPSIMUTEIIS
T') CTa0MIIN3aTOpa HAMPSHKCHUS

18. Mukpocxema, B KOTOPOI BCE DJIEMEHTHI U MEKAIEMEHTHBIC COCTUHCHHUS BBITTOTHEHBI
TOJIBKO B BHJIE MPOBOISAIINX TUICHOK U JIUAJICKTPUUSCKUX MATEPUAIOB HA3bIBACTCS

a) TIOJTYITPOBOTHUKOBOM

0) IJICHOYHOM

B) THOPHTHOM

19. VYxkazaTh nporecc, KOTOPbIil He SBIISIETCS 3TAllOM M3TOTOBJICHUS MUKPOCXEM
a) SIUTAKCUS

0) okHcIIeHne

B) poTonurorpadus

T') HHOKEKITUS

wr



20.Kakoro mpubopa npecTaBieHO cxeMaTuyeckoe o0o3HaueHue?

a) ¢poTopesucropa
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T

0) COJTHEYHOTO DJIEMEHTA
B) poroaunoaa
r) hoToTpaH3uCcTOpa

OTBETHI K TECTY

112 |3 |4 6 |7 9 (10 |11 |12 |13 |14 [15|16 |17 |18 [19 |20
Bapuanr1 |a |6 |6 |[B |Tr |0 r la |6 a 0 0 |B a |6
Bapuanr2 |6 |[B |[r |a |6 |B |r |a |6 |B |Tr |a |6 |B |r |[a |0 |B |T |a
IIpome:kyTouHas atTecTanus B 4 cemecTpe - auddepeHMPOBAHHBIH IIK 1.1, IIK 1.3,
3ader TIK 3.1., 31, 32, 33,

34,V1,Y2,V3,Y4
Bonpocs! k 1uppepeHiupoBaHHOMY 3a4eTy
Pa3nen 1. Dnexrpuyeckue nenu nNocTOSHHOIO TOKa

1. DneMeHTapHBIC YaCTHUIIbI. DICKTPUUECKUH 3aps. DnekTpudeckoe nose. 3akod Kyona.

2. OCHOBHbIE XapaKTEPUCTUKU FIEKTPUUECKOTO MOJIS: HAMPSKEHHOCTD, JIEKTPUUECKUN
MOTEHLIMA, AIEKTPUYECKOE HAIIPSHKEHNE U €r0 U3MEPEHUE.

3. DOmnextpuyeckuil Tok. [IpoBOAHMKH, TOIYyIPOBOAHUKH U JUAIEKTpUKU. Cuia ToKa 1
MU3MEepeHHe TOKa.

4. TlpeoOpa3zoBaHue IEKTPUUECKON YHEPTUU B IPYTHE BUJIBI SHEPTHUHU. DJIEKTPOIBIKYIIAS
cuna. Xumudeckue uctounuku IJC.

5. DOnextpuyeckoe conpotusiieHue. 3akoH Oma. [locienoBarensHoe, napauieaIbHOE U
CMEILIaHHOE COEIMHEHUE CONIPOTUBIICHU.

6. PaboTa 1 MOLTHOCTH IEKTPHUUECKOTO TOKA.

7. 3axonsl Kupxroga.

8. Pacu€r omekTpuueckux Lened MeTOJaMU Y3JOBbIX M KOHTYPHBIX YpaBHEHUH,
SKBUBAJICHTHBIX COINPOTUBJICHUM, MPEoOpa3OBaHUsl «TPEYTOJbHUKA» M  «3BE3/AbI»
CONPOTHUBJICHUH, HATIOKEHUSI TOKOB, SKBUBAJIEHTHOI'O T'€HEPATOpPa, KOHTYPHBIX TOKOB.

9. OcHOBHBIE TapaMETPhl, XapaKTEPU3YIOIIMEe MarHUTHOE ToJie. 3akoH AMrepa. 3akoH buo

— Cagapa. [upkynsauus MarHuTHOM MHAYKIMKY. MarHuTHbIE MOJIsI IPSIMOTO MPOBO/IA,
KOJIBLICBOW M [IWJIMHAPUYECKON KaTyIIeK.
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10. MarauTHBIH TOTOK. MarHuTHOE MOTOKOCTICIUIeHUE. IHTYKTHBHOCTE COOCTBEHHAS U
B3auMHas. MarHuTHbIe CBOMCTBa BenlecTBa. Hanpsok€HHOCTh MArHUTHOTO MOJISL. 3aKOH
MOJHOTO TOKA. SIBJICHHE MarHUTHOTO THUCTEPE3UCA.

11. Marautssie uenu. MarauToBrkyIas cuia. Pacuér pa3BeTBiIEHHON OAHOPOIHON
MAarHUTHOM 1ENHU. ¥Y3JI0BbI€ M KOHTYPHBIE YPABHEHUS MAarHUTHOM 1ETIH.

12. 3akoH anexkrpoMarHuTHOM uHAyKuuu. [pasusno Jlenua. Cunel Jlopenmna. 3/1C
CAMOMHJIYKIIMM U B3aUMOUHIYKIUH.

13. ITonyuyenue cunycounganpHoi DJIC. YpaBHeHUS U TpayK CHHYCOMIATBHBIX BEJIMUWH.
BekropHable quarpaMMsl. J[eMCTBYIOIIAs U CPEAHSS BEIIMYUHBI [IEPEMEHHOIO TOKA.

Pa3nen 2. Dnexrpuyeckue 1eny NepeMeHHOro ToKa
14. llenu ¢ akTUBHBIM CONIPOTUBIICHUEM, HHAYKTUBHOCTBIO, EMKOCTBIO, PEAJIbHON
KaTyIIKOW, peaJbHbIM KOHJAEHCATOPOM.
15. Hepa3BeTBileHHas LENb C pEaJIbHBIM KOHJIEHCATOPOM U PeaJIbHON KaTyIIKOW. BekTopHbIe
JarpaMMbl HaIIPsKEHUH, TPEYTOJIbHUKY CONPOTUBIIEHUM U MOIIHOCTEMN. PexXuMBI
paboTHI TIeTH.

16. BekTopHbIe quarpaMMbl TOKOB, TPEYTOJIbHUKH TPOBOJAUMOCTEN U MOLTHOCTEN. PeXxMBbI
pabotsl nenu. PezoHaHC TOKOB.

17. O6mue cBenenus o Tpexdasnbix cuctemax. [lomyuenue tpexdasznoit J1C. Coenunenue
«3BE31011» NIpU CUMMETPUYHOH Harpyske.

18. Ponb HyneBoro nposoja. Tpéxda3Hble HECUMMETPUYHBIE LIETIN ITPU
COEIMHEHHNH .MPpUEMHHKA «TpeyroabHUKOMY. IlepemeHHoe Bpalatomieecs
3JIEKTPOMArHUTHOE IOJIE.

19. YcTpolcTBO 3IEKTPUUECKUX MAIIUH MOCTOSIHHOTO TOKa.

20. JIpuraTenu mOCTOSTHHOTO TOKa.

21. YcrpoiicTBO acHHXpOHHOTO ABUraTens. [IpuHuun aeiicTBUS aCHHXPOHHOTO JABUTATEINS.
22. Ha3nauenwue u 001acTh MPUMEHEHHS TPaHC(POPMATOPOB.

Pa3nen 3. OCHOBBI 2J1€KTPOHUKHU

23. ®usnueckue CBOMCTBA MOIYIIPOBOJHUKOB.

24. Ilponecchl AJIEKTPOIPOBOIUMOCTH MOTYIPOBOIHUKOB. MeToabl (OpMUPOBAHUS P-TI
nepexoza.

25. Ha3znaueHue, ycTpOWCTBO, MPUHIIUIT paOOTHI MOJIYIPOBOJIHUKOBBIX TUOIOB.

26. Haznauenue, yCTpOWCTBO, IPUHIIMIT PAOOTHI TPAH3UCTOPOB, THPHCTOPOB.

27. HaznaueHnue, ycTpOWCTBO, MPUHIUI paObOThl (POTOIIEKTPOHHBIX MPUOOPOB.

28. TlosrynpoBOAHUKOBBIE TPUOOPHI ¢ BHYTPeHHUM (oTo3(hhekToM (hOoTOpEe3UCTOpSI,
¢dbotoanosl, GOTOTPAH3UCTOPHI, POTOTUPUCTOPHI CBETOIUO/IBI).

29. BeinpsaMuTenu u criaaxuparoniie GuibTpsl. OaHodasHbie U TpexdaszHble CXeMbl
BBIIPSAMIICHHUSL.

30. [Ipunuun crabunuzanuu. Y cTpoicTBO U paboTa NpoCcTeHIINX cTabuIn3aTopoB
HaANPSHKEHUS.

31. Yeunurenu. CxeMbl yCUIUTENEH.
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32. PexumMbl paboTHl YCHIIUTENBHBIX SJIEMEHTOB. Y CHIIMTENIbHBINA KacKas.
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