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Pe3y/ibTaThbl 0CBOEHHUSA YUEOHOM AUCIUIUIMHBI: « DJIEKTPOTEXHHKA M 3JIEKTPOHHKA»
[ITICC3 (CIIO) no crneiyaabHOCTH:
23.02.07 Texauueckoe o0CTy)KMBaHHE ¥ PEMOHT aBTOTPAHCITOPTHBIX CPe/ICTB

Koapbl
KOMIIeTeH
— KoMmnereHnniuun PesynbTaTr 0cBOeHUA
no ®rocC
OO01He KOMIeTeHIU!
Bb16MpaTh Criocobbl perteHus 3HaTh CrIocoObI pellieHus 3a7au
3a/1a4 rpodeccroHanbHON ripoecCHoHaTLHOU J1esITe/IbHOCTH,
OK 1 JesiTeTbHOCTH, TIPUMEHUTEeTbHO K TIPUMEHUTE/TBHO K Pa3/TIMUHbIM KOHTEKCTaM.
pa3/IMUHBIM KOHTeKCTaM YMeThb BbIOMpPATh CIIOCOOBI PellieHus 3azau
rpodeccuoHaNbHON JesiTeNTlbHOCTH,
TIPUMEHUTEeTbHO K Pa3/IMUHBIM KOHTeKCTaM
Vcnonb3oBaTh COBpeMeHHbIe 3HaTh MeTO/bI U CIIOCOObI TTOMCKa, aHa/Tu3a U
Cpe/icTBa TIOMCKA, aHau3a U WMHTepIpeTarui UHPOPMaI[ui, HeoOX0AUMOMU /ISt
HWHTepIipeTaluu UHhOopMaLuu U BBITIO/THEHUS 3a/jau MpodecCcroHaTbHOU
OK ? HMH(OPMaLIMOHHbIE TEXHOJIOTUH IS JlesiTeIbHOCTH.
BBITTO/THEHUS 3a/1a4 YMeThb OCyIIeCTB/IATh TIOUCK, aHAU3 U
rpoecCHOHa/ILHOM /leATeTbHOCTH WHTeprpeTanyo HHhopMaliy, HeoOX0AUMOM
LIS BBITIOJIHEHUS 3aZiau TTpodeCcCOHaTbHOM
J1esiTeIbHOCTH
IIpodeccuoHanbHbIE KOMIIETEHIIMH
Ocy111ecTB/IATb AUATHOCTUKY 3HaTh TEXHOJIOTUIO AUArHOCTHUKU
3/1eKTPO00O0pY/I0BaHUS U 3/1eKTPO00OOPY/I0BAHMS U 3TIEKTPOHHBIX CUCTEM
MK 2.1. 3/IEKTPOHHBIX CUCTEM aBTOMOOWIe aBTOMOOMITEH.
YMeTb 0CyIIeCTB/IATh AUATHOCTUKY
3/1eKTPO00OOPY/[0BAHMS U 37IEKTPOHHBIX CUCTEM
aBTOMOOMIIEH.

TpeOoBaHusI K pe3y/IbTaTaM 0CBOeHHUS JUCIUILUIMHBI:

ymemb:

Y1 — nonb30BaThCs 3/1EKTPOM3MEPUTETbHBIMU TPUOOpaMH;

Y2 — Ipou3BOAUTD TIPOBEPKY 3/EKTPOHHBIX U 37IeKTPUUECKUX 3/IeMEHTOB aBTOMOOUJIS;

Y3 — mpou3BoAUTE MO/I00P 3/1IEMEHTOB /IeKTPUUECKUX LieTleld U 3/IeKTPOHHBIX CXEM.

3HAMb:

31 — MeTojbl pacueTa W H3MepeHHUs] OCHOBHBIX IapaMeTpPOB 3/7eKTPUUeCKHX, MarHUTHBIX U

3/IeKTPOHHBIX Liernew;

32 — KOMITOHEHTBI aBTOMOOU/IBHBIX 37IEKTPOHHBIX YCTPOMCTB;

33 — MeTo/ibl 3/IeKTPUUYECKUX U3MEpPEeHU;

34 — YCTPOMCTBO U NIPUHLIUII ZIeCTBUS 3/IeKTPUUECKUX MallKH.

B pe3synbTaTe ocBoeHUs yueOHOM AWCLMITIMHBI 00yuaroluiics 1o/pKeH 00s1aiaTh CleyoUMU
JIMYHOCTHBIMU pe3y/IbTaTaMu:

JIP 18 CriocoOHbIN aHaMM3UPOBAaTh TIPOU3BOJCTBEHHYIO CHUTYalL[Ui0, OBICTPO TPUHHMMATh
pelLlleHYsl U 3HaHUs Ha MPaKTHKe.




ITacmopt
(oH/1a OLIEHOYHBIX CPEACTB
[TTICC3 (CIIO) 1o creluaabHOCTH:
23.02.03 TexHuueckoe 06CTy>KUBaHWe U PEMOHT aBTOTPAaHCIIOPTHBIX CPeJICTB
HucuuniyHa: «D/1eKTPOTeXHUKA U 37IeKTPOHUKa»

HanmenoBanue
OLIEHOYHbIX CPeJ/ICTB
Kontposnpyemsie KonTtpompyemebie
Ne [pyrue oLileHOUYHbIE
OUJaKTUUeCKUe KOMTIIeTeHLIUU TecTsl,
n/n CpeJCTBa
e IMHULIbI (un uX yacTr) KOJI-BO
. KOJI-BO
3a/jaHui BU[ .
3a/laHuI
Ornpoc 15
Pa3pen 1 OK-1; 2 3awmra
1 JJ/IeKTpUYecKHe Lenu [K-2.1 59 nabopaToOpHBIX 42
MOCTOAHHOI0 TOKa Y1; Y3 315 33 pabort (3JIP)
JIP-18 KoHutposbHas
48
pabora
Pa3pen 2 OK-1; 2
9 JJIeKTpHUYeCcKHe Lienu I[IK-2.1 47 Orpoc 19
oaHO(a3HOrOo Yi; Y3, 315 33 (371P) 41
1epeMeHHOro TokKa JIP-18
OK-1; 2
3 Pazpen 3 [IK-2.1 27 Ornpoc 19
Tpexda3ubie nenu Yi; Y3, 315 33 (371P) 13
JIP-18
OK-1; 2
Pazpen 4 IK - 2.1 Onpoc 32
4 MarnuTHBIe 1enu. Lo 33
TpancdopmarTopsl Y15 33 34 (3/1P) 7
P : JIP-18
Pasaen 5 I'(I)II(< __1’221
5 BHeS:;I::;cIKMe Va: Vs 312 34 44 (371P) 20
JIP-18
Pa3pen 6 OK-1; 2
J/IeKTpu4YecKue I[IK-2.1
6 npuOopbI U H3MepeHHUsl. Yi1; Y2, 33 21 (371P) )
D/1eKTpP00e30nacHOCTb. JIP-18
OK-1; 2
Pa3pen 7 K - 2.1
4 JJIeKTPOHHKaA Yo; V3. 315 32 33 (371P) 9
JIP-18
Bcero: 264 274




MeTo/uKa npoBe/ieHUsI KOHTPOJIA 10 NMPoBepKe 0a30BbIX 3HAHUI
M0 JUCLMII/INHE «JIEKTPOTEeXHUKA U 3/IeKTPOHUKAa»

Pa3fen 1 «JnekTpuyecKue 1jefu NOCTOAHHOI0 TOKa»
KoHTponmpyemsble KOMIIeTeHL[MY (3HAHUS, YMEHUS]):
OK-1; 2 T1K-2.1; ¥1; ¥Y3; 31; 33, JIP-18

Bonpocel /11 NHCBMEHHOr0 OIpoca:

1. OnpesenuTe TOHSTUS 3JeKTpUYeCcKas Lielb, 3JIeKTPUYECKUM TOK, HarpsbDkeHWe, eIUHULIbI
V3MepeHus], HarpaB/ieH!s.

2. TlaccuBHbIe [BYXIMOJHOCHUKY, HarpaBleHHs TOKOB W HampsDKeHWd. Pe3uCTUBHBINA 3/1eMeHT,
BAX, comportuBieHye W INPOBOAUMOCTb, MOIIHOCTb. VIHAYKTUBHBIM M €MKOCTHBIM 3/1eMEHThI, MX
XapaKTepUCTUKM, HAKOTJIeHHast SHeprusl.

3. AKTHUBHbIe [BYXIO/IOCHUKM, BAX peasbHOrO WCTOUYHUKA 3SHEPru, MCTOYHUK OIC u
HMCTOYHUK TOKa, CXeMbI 3aMelleHUs peaslbHOr0 UCTOYHUKA SHEPTUH.

4. JneKkTpyuueckasl CxemMa U ee TOMOJIOTUYECKHE 3/IeMeHThI: y3eJl, YCTPaHUMBIN y3e/l, BeTBb, MYTh,
KOHTYP.

5. 3akoH Oma g1 BeTBH ¢ O/]C (KOMIIOHEHTHBIE ypaBHeHUs1). BbIOOp YCTOBHBIX TTOIOKUTETbHBIX
HaripaB/ieHU TOKOB W HalpsDKeHWH BeTBeM.

6. Chopmynupyiite nepsbiii 3akoH Kupxroda. 3anuiimre B 0yKBeHHOM BH/ie, CKOJTbKO YPaBHEHUM
c/ielyeT COCTaBJISATh 0 NepBoMy 3akoHY Kupxroda.

7. Cchopmyupyiite BTopoii 3akoH Kupxroda. 3anuiimre B OYKBeHHOM BH/Ie, CKOJIbKO YPaBHEHHM
c/iefyeT COCTaB/sITH MO BTOpoMy 3akoHy Kupxroda. [Ins Broporo 3akoHa Kupxroda paiite gBe
(b opMyIMPOBKHU.

8. BbiOOp He3aBHCHUMBIX KOHTYPOB, [Jii KOTOPBIX C/e[yeT COCTaBJSTh ypaBHEHHs 0 BTOPOMY
3akoHy Kupxroda. [Touemy HU B OIWH U3 5TUX KOHTYPOB He [I0/KeH BXOUTh UCTOYHUK TOKa?

9. Drarnbl pacueTa Liereil MeToIoM 3akoHOB Kupxroda.

10. Oxapakrepu3yiiTe OCHOBHbIe 3Tamnbl MeTofa KOHTYpHbIX TOKOB MKT. Uwncio ypaBHeHuit 1o
MKT.

11. OxapakTepu3yiTe OCHOBHbIE 3Tallbl MeTO/A Y3/10BbIX NoTeHa0B MYTI. UYuncio ypaBHeHuUl 10
MVYIIL

12. CpopmyupyiiTe NpUHLUI U METO/, HaJI0XKeHHUS.

13 . ChopmynupyiiTe 1 JOKa)KUTe TeOpeMy KOMIIeHCal1H.

14. BxoziHble ¥ B3auMHbIe IPOBOJAMMOCTH, UX OMNpeZe/ieHr e aHA/IMTUYECKUM U OIbITHBIM ITyTeM?

15. Metop, iByX y3/10B U MYIIL.

W3 TecToBbIX 3a/laHuii (hOpMUPYeTCsl 5 BApUAHTOB 3a/laHKH 10 3 BOTIPOCA B KaXK/OM.

Kpurepum onjeHku:

5 0a/I0B - BBICTaB/ISETCS CTY/EHTY, KOTOPBIM TPaBWIBLHO BBLIMOJHWI BCe TIOCTaB/IeHHbIE
BOITIPOCHI, JIOTUUECKH W CTPOMHO HM3/1araeT yueOHbI MaTepHuas, yMeeT MTPOU3BOAUTE TIOA00p 3/1eMEHTOB
3/IeKTPUYECKUX Lleflell U 3/eKTPOHHBIX CXeM, 3HaeT METOJbl pacueTa W U3MepeHHsT OCHOBHBIX
rapaMeTpoB 3/IeKTPUYECKHUX, MATHUTHBIX U 3JIeKTPOHHBIX LIeTeu.

4 0Gansa - BbBICTABJSIETCS CTY[EHTY, KOTODbIM TIO CyI[eCTBY OTBeuaeT Ha I[10CTaBJIeHHbIe
BOTIPOCHI, C HEeDOJBIIUMU TIOTPELIHOCTSMH TIPUBOAUT (OPMY/MPOBKY OMpe/ielieHHid, B OTBeTe
JomnyckaeT HebOoJbliMe po6esibl, He MCKaXKalollie ero CoflepKaHusl.

3 0asIa - BBICTaB/SIETCS CTYZEHTY, KOTOPBIi He COBCEM TBep/O BJafieeT MaTepuasioM, TIpH
OTBeTax JI0MyCKaeT MajoCyllleCTBeHHbIe MOTPEeIIHOCTH, UCKa)KeHUs1 JIOTUUeCKON MOC/ej0BaTe/IbHOCTH,
HETOYHYH0 apI'yMeHTaL|M0 TeOPeTUYeCKUX IOI0KEeHUH.

2 0Oanna - BbICTaB/sETCS CTYAEHTY, KOTOpbIM cnabo BraieeT MaTepuasaoM, IpU OTBeTax
JIOTTyCKaeT CylleCTBeHHbIe MIOrPeLIHOCTY apryMeHTaly TeOPeTUUeCKUX I10JI0’KeHUH.

1 6ann - BbICTaB/IsETCS CTY[EHTY, KOTOpbIii MMeeT oOlllee MpeZcTaB/ieHNe O MaTepuase, Ipu
OTBeTax JIOIyCKaeT HeTOUHYH0 apI'yMeHTaL[|0 TeOPEeTUUeCKUX T10/I0KEeHUH.



KonTtposibHas padora Nel

3agaum
Bapuanrt Nel.
. . . Tok Bo BTOpOH BeTBU 9 A npu E1=72 B, rn=4
! 2 3 Owm. OrnpezienuTh TOK MepBOl BeTBH, ecn J/IC
E1 nepeHecTn BO BTOpPYIO BeTBb, YMEHBIIIVB €€ B
E, 3 pasa, Ex=E1/3.
BapuanTt Ne2.
@ @ Onpegenuts Harnpsbkenue Uap, ecmn [3=8 A,
— =3 A, r1=10 Om, r2=15 Om, E1=36 B, E>=6 B.
I] 12
BapuanTt Ne3.
— II
R Hano: E1=72 B, R1=30 Om, Ro=4 Owm, R3=12
! R2 R3 OM.
Onpepgenuts TOKM 1, I, I3.
E] ¢12 ¢13
Bapuant Ne4.
Ry Ry Rs Tok B nepBou BetBU [1=6 a npu E>=48 B, R1=3
E OM, Ro=4 OM. OnpefenuTh TOK BTOPOM BETBH,
2 e O/1C E; epeHecTy B [1epBYIO BETBb.
BapuanTt Ne 5. Hano: E1=72 B, E»=48 B, ri=3 Owm, =4 Owm,
r3=12 Om.
I 1) 1) Havitu I, I2, I3 MmeTog0oM ABYX y3/10B.
E; E,
TIl TIZ ¢I3
Bapuant Neb6.
@ Onpegenuthb TOK [2 ¥ MOTeHIMAM TOUKU M, eC/Iu
pl 8 P a— [1=2 A, I3=10 A, R>=5 Owm, E»=15 B, R3=10 Om.
L L
BapuanTt Ne7.
E,
R Onpegenuts, npu KaKOM 3HauUeHUM
[]RH conpoTuB/eHWss Ry B Hem  BblJensieTcs
R, MaKCHMaJ/bHasi MOLHOCTb
E;
BapuanTt Ne8.

Ot BubOpalMu HapyIIWICS KOHTAKT CTOBAaTTHOM JlaMIlOuKd C marpoHoM. KakoBa HaubOosbliast
MOLIJHOCTb, KOTOpas MOJKeT pacXO/0BaTbCsi Ha HarpeB MaTpPOHA, €C/IW COMpPOTUB/IEHWE JIaMIIOUKU
CUNUTaTh HEM3MEHHBIM?



Bapuant Ne 9.

E, Sq— L
L

¢l " ldg

BapuasnTt Ne10.
W3mepeHbl 3HaueHWs HalpsUKeHUs U TOKA Ha BbIXO/e aKTUBHOIO JBYXIIO/MFOCHUKA /I JBYX PEXUMOB:
U;1=30 B, [,=3 A; U,=20 B, I>=5 A. OnipegieiuTh rapaMeTpbl 3KBUBaJIEHTHOI'O r'eHepaTopa

BapuanTt Nell.

PNA

Bapuant Nel2.

Bapuant Ne14.
R R

1 3
“RZ “& ||Rs

BapnaHT Ne15.

TF i

BapnaHT Ne16.

[TaccrBHas 3/1eKTpUYecKas Lielb
MOL[HOMTB0100 Bt MUTaeTCs JByMS
rcrounrkamu J/1C E1=50 B, E>=20 B u ogHum
UCTOYHUKOM ToKa J=2 A. Omnpegenuts
HanpsokeHWe U Ha MCTOYHMKE TOKa, ecid [1=3
A, L=1A.

Halitu moka3aHue BonbTMeTpa, eciu U=90 B;
R1=10 Om, R>=20 OMm

Hano: E=40 B, R1=30 Om, R>=20 Om.
Onpegenuts: I, I, I3, HanpsbkeHue Ha
rapajjieJlbHOM y4yacTKe

Hano: E=30 B, R1=15 Om, Ro= R3=30 Om.
Onpepemuts 11, I, I3 U HanpsokeHue Ha
rapasulie/IbHOM y4acTKe

Hano: R1=3 Om, R>=6 Om, R3=4 Om, Rs=4 Owm,
Rs=6 Om, U=30 B.
Haiitu: 11, Iz, 13, I4, I5.

Hano: R1=4 Om, R>=4 Om, R3=6 Om, Rs=4 Owm,
Rs5=6 Om, I;=2 A.
Haiitu: Iy, I3, 14, Is, U

Hano: R1=2 Om, R>=5 Om, R3=6 Om, Rs=2 Owm,
Rs=8 Om, U=40 B.
Onpegenuts: 11, I, I3, 14, Is,



Bapuanrt Nel7.
R

Bapuant Ne20.

R, Rs

Bapuant Ne21.
R,

Bapuant Ne23.

R, Rs

Hano: R1=2 Om, R>=4 Om, R3=6 Om, Rs=2 Owm,
R5=8 Owm, 14=4 A.
Haiitu: 1y, Ip, I3, Is, U.

Hano: R1=10 Om, R2>=20 Om, R3=10 Om, R4=10
Owm, R5=20 Om, U=80 B.
Haiitu: 11, Ip, I3, 14, Is.

Hano: R1=10 Om, R2>=20 Om, R3=10 Om, R4=20
Om, Rs=30 Om, [3=5 A..
Hatitu: 11, Iz, I4, I5, U.

Hano: R1=10 Om, R>=10 Om, R3=20 Om, R4=20
Owm, Rs=30 Om, I>=5 A.
Hatitu: 11, I3, I4, I5, U.

Hano: R1=8 Om, R2=4 Om, R3=6 Om, R4=20 Om,
Rs=30 Om, U=60 B.
Haiitu: 11, Iz, 13, I4, Is.

Hano: R1=8 Om, R>=4 Om, R3=6 Om, R4=20 Owm,
R5=30 Om, I,=5 A.
Haiitu: 11, Ia, I4, I5, H

Hano: R1=8 Om, R>=4 Om, R3=6 Om, R4=20 Owm,
Rs=30 Om, [5=3 A..
Haiitu: 11, 13, 14, Iz, U.

Hano: R1=12 Om, R»=10 Om, R3=8 Om, R4=12
Owm, R5=18 Om, U=120 B.
Haiitu: 11, I3, 14, Ip, Is.



Bapuant Ne25.
R, R,
Hano: R1=8 Om, R>=12 Om, R3=10 Om, R4=10
Owm, R5=20 Om, I4=1 A.
U ) )
l RQ R4 R5 Havitu: 1y, I, U, Ip, Is.

O

Bapuant Ne26.
3aKUMBbl aAKTMBHOIO [BYXIIO/JIIOCHUKA 3aMKHYTbl Ha comnporusieHre R. Ilpy [ByX pasnnuHbIxX
3HAUEeHUX 3TOT0 CONPOTUB/IEHUS M3MepeHbl COOTBeTCTBYIOIMe 3HaueHus Toka: R1=3 Om, [1=6 A; Ro=8
Owm, 1,=3,5 A. OnipegieTh mapamMeTpbl 5KBUBAJIEHTHOT'O TeHepaTopa.

KonTtposbHas padora Ne 2
CocTaBUTh CHCTeMY ypaBHeHHUH no 3aKkoHaM Kupxroda ansa npejjiaraemoii cxemsl.

Bapuant Nel BapuaHTNe2
R,

pr—
T

Ry R,

® |

Ey
BapuanT Ne3 BapuanT Ned

E) 2, E, E, -
BapuanT No5 BapuanT No6

I3

Iz

Bapuant Ne7

I3




Bapuant Ne9

Fosl@ [ [

E;

BapuanTt Nell

R,

BapuanTt Nel0

] Rs R

N

Bapuant Nel12

R~
——)
S R, R, Ry
E, E,

g

Bapuant Ne14
R; E;

R, |[Rs

] 3

E3
BapuaHnt Ne16
Rz E4
R
[] H % R, R, R, R,
o, 1 4%
E; E, E,
Bapuant Nel7 Bapuant N018
E;s
7N 3 E; s
S/ O
h E, ry g
- @ [ ‘
I J J
E, E
Bapuant Ne20
Ey
J
{] R] Rg H R1 R4
Lo 51
BapuanTt Ne21 Bapuant Ne22

10



Kpurepum oneHKu:

5 6a//10B - BBICTAB/ISIETCS CTYAEHTY, KOTOPBIM MPaBU/IBHO PEILusI 3a/1auy.

4 6anna - BbICTaB/ISIETCS CTY/IEHTY, KOTOPBIN: pelu 3ajauy ¢ 1 omn6OKoi.

3 6as1a - BBICTAB/ISIETCS CTYZEHTY, KOTOPBIH: PeIn 3aJauy ¢ 2 OmnOKaMHu.

2 6as1a - BBICTAB/ISIETCS CTYZ,EHTY, KOTOPbIM: el 3ajauy ¢ 3 olnbKaMHu.

1 6aswt - BBICTAB/ISIETCS CTY/IEHTY, KOTOPBIN UMeeT 001ijee TIpe/iCTaB/ieHr e O MaTepHuare.

JIaGopaTopHasi padota
Tema: O3HaKOMJIeHHe C 000PYAOBaHHEM U 3JIEKTPOHU3MePHUTEeTbHBIMH
npubdopamu 1abopaTopHoro creHja. Coopka cxem.
(Bpemsi mpoBe/leHUsI 3aHATHS — 3 yaca)

Llenb pabompbi: TIoNyueHHe TPAKTUUECKUX HABBIKOB TI0 UTEHWIO M COCTABJIEHUIO 37IeKTPHUUECKUX
cxeM, COOpKe 9/IeKTpUYeCKMX Liereid Ha J/1abopaTOpHOM CTeHJe, YMEHHWIO TI0/Ib30BaThCs
3/IEKTPOU3MEPHUTE/ILHBIMU MPUOOpaMHU.

ITopsiook ebinonHeHus pabombil
1. O3HaKOMHTBCI CO BCeMH mpubOopaMu 1abOpaTOpPHOrO CTeH[A. 3anucaTh  TeXHUUYECKHe
XapaKTePUCTUKM HECKOIbKMX TIpUOOPOB (M0 yKa3aHWIO IIperojiaBaTesisi) U OMNpeAe/UTh UX LeHY
JleJIeHUsl.
2. O3HaKOMUTBCS C arrapaTrypou CcTeH/a.
3. VI3MepuTh HarpspKeHUs: BCeX KCTOYHUKOB ITUTaHWs TIPY [IOMOLLY BOJIbTMeTpa.
4. CocTaBuTh CxeMy C T[I0C/IefioBaTe/JIbHbIM COeJMHEeHWeM HeCKOJIbKMX pe3ucTopoB. B cxeme
MpeyCMOTPeTb MPHUOOPBI [T U3MepeHUsl CHIbl TOKa, HamnpsDkeHWss U MOIMHOCTH. [Tocne mpoBepku
MPaBWILHOCTA COCTaBJIEHHOW CXeMbl IIpero/iaBatesieM coOpaTh ee Ha JiabOpaTOpPHOM CTeHe |
TIPOM3BECTH HEOOXOIUMbIe U3MEPEHUsI 3/1eKTPHUYECKUX BE/THYHH. [Iprmep cxeMmbl ITIOKa3aH Ha PUCYHKe.

Z1 PW Z2

— @ —{ -
v 0 e o -

Puc. BapuaHmbl noOK1oUeHus
usmepumesnbHblx npubopos u Hazpy3Ku
5. [ToBTOpUTH MYHKT 4 C napasiieibHbIM COeJUHeHHeM pe3UCTOPOB.
6. [IoBTOpPUTH MYHKT 4 CO CMeIllaHHbIM COeJJUHeHHeM Pe3UCTOPOB.

CoolepatcaHue omuema
1. Texanyeckue faHHbIe MPUOOPOB ¥ 000PYAOBaHKS, UCTIONB3YEMBIX B paboTe.
2. IlpyHIMNUabHbIe 31eKTPUUecKre CXeMbl UCCTIe/JOBaHUH.
3. Pe3ynbTarsl U3MepeHn! 3/1eKTPUUYeCKUX BeJTMYMH.

11



KoHTpo/1bHBIE BOIIPOCHI

1. VI3 KaK¥X 3/1eMeHTOB COCTOUT 3/IeKTpUYecKas Liellb U KAKOBO UX Ha3HaueHue?

2. YTo Ha3bIBaIOT y3/I0M U BETBBIO 3JIeKTPUUYECKOU Lienu?

3. KakoB 1opsiIoKk COOPKH 3/IEKTPUUECKOM T1erH?

4. Kak ycnoBHO M300pa)kat0T CUCTEMBI 3JIeKTPOM3MepUTeTbHBIX TPUO0OpPOB?

5. Kakue ycioBHble 0003HaueHUss HAHOCAT Ha IIKa/ibl mpubopoB? Pacmmdpyiite ycrIoBHBIE
0003HaueHUs Ha IIKasie TprOopa 1Mo 3a/JaHuUIO TIPero/aBaTes.

6. HaueptuTe cxemMy BK/IFOUEHUsI aMIlepMeTpa, BOJIbTMETpa, BaTTMeTpa.

7. Kak mocTynuTh, ecjid CTpesiKa Mprbopa OTK/IOHHW/IACh BI€BO (BIIPAaBO) OT HYJIEBOM OTMETKHU
TIPU OTK/TFOUEHHOM Tipubope?

8. Kak mocTymuTh, eciv cTpesika mprbopa OTK/IOHW/IACh 3a MaKCUMasTbHOe Jle/leHre 1IKasbl?

9. Kak mocTynuth, eciv CTpeska BaTTMeTpa OTK/JIOHW/IACh BJIEBO OT HYJIEBOM OTMETKU NpU
BKJ/IFOUEHHOM Tprbope?

10. Kak orpesienuTh 1ieHy [ie/IeHUs] KOMOMHUPOBAHHOTO (MHOTOTIpe/ie/TbHOr0) rprbopa?

11. Kak usmeputs 3/IC akkymyisTopa?

12. IBa OAMHAKOBBLIX COMPOTHBJ/IEHUS COeAUHEHbI TOC/e[oBaTe/bHO (TapaiiensHo). Yemy
PaBHO pe3yJ/IbTUPYIOLLee CONPOTUB/IEHUE?

13. Uro Gyzet, ec/iv B UCC/ieyeMoOit Lieru MOMeHs/Id MeCTaMU aMIiepMeTp U BOJIbTMETp?

14. Ha3HaueHue, YCTPOWCTBO U TIPUHLMI paboThl JiabopaTopHOro aBTOTpaHCc(opmaropa
(JIATP).

15. Kakue yCTpoOICTBa WCIOJ/Ib3YIOTCS B 3/IEKTPUUECKUX LIeMsiX AJis 3alUThl OT Meperpysok U
KOPOTKHX 3aMbIKaHUM?

16. Kakue nmpubopsl UCTIOMB3YIOTCS /1711 U3MepeHHs 3JIeKTPUUECKUX BeTMUUH?

B KoHLe 3aHsTMS mMOpernojaBaTe/nb IMyTeM YCTHOTO OIpoca MpOBepsieT yCBOeHWe 3HaHWUU
CTYJeHTaMU 110 BOTIpocaMm Jijisi camoripoBepku. OdopmiieHHbIe OTUeThI IIPOBEPSIFOTCS Y TIOAMHUCHIBAIOTCS
riperio/iaBaTesieM.

KpuTepuu oneHku:

5 0a/I0B BBICTAB/ISETCS CTYJEHTY, KOTOPbIM MPUHUMAeT aKTHBHOE Y4YaCTHE B BBIOJHEHUU
paboThl, MPaBWJILHO U aKKypaTHO O(OpM/sieT OTUeT, MpPaBWILHO OTBEYaeT Ha BCEe TIOCTaBI€HHBIE
BOMPOCHI, yMeeT TI0/Ib30BaThCsl  3/IeKTPOU3MEPUTE/IbHBIMM  MPUOOpaMH, B/afieeT  MeTOoAaMH
3/IeKTPUYECKUX W3MepeHUil.

4 6a/u1a BBICTAB/SAETCSA CTY/€HTY, KOTOPBIM TNPUHUMAET aKTUBHOE Y4YaCTHE B BBITOJHEHUU
paboThI, TPaBUIBHO M aKKypaTHO 0(hOpMJIsieT OTUeT: IPHU OTBEeTe Ha TI0CTaB/IeHHbIE BOTIPOCHI JI0MyCKAeT
He3HauuTe/IbHble HeTOUHOCTH, He UCKaXKaloll[He ero CoZiepKaHusl.

3 OGa/la BBICTaB/ISIETCS CTY/I€HTY, KOTODBI TIDUHHMMaeT He OuYeHb AaKTHMBHOE ydYacThe B
BBIMTO/JIHEHUM pabOThI, TPAaBUIbLHO W aKKypaTHO O(OPMJISIET OTYeT, MPU OTBETe Ha TMOCTaB/I€HHbIE
BOTIPOCHI JI0MyCKaeT HETOYHOCTH.

2 0a/I/1a BBICTAB/ISIETCS CTY/IEHTY, KOTOPBI TMACCUBHO OTHOCHUTCS K BBHITIOJHEHUIO PaboThl,
MpaBWIbHO 0()OPMJIsSIeT OTUEeT, TIPU OTBeTe Ha M0CTaB/IeHHbIe BOMPOCHI UCTIBITHIBAET 3aTPy/IHEHUSI.

JIaGoparopHasi padora
Tema: UccieoBaHue pe)XHMOB PadoThbI aKKyMYJ/ISITOPOB
(Bpemst mpoBe/leHUs 3aHATHS — 3 yaca)

Llenb pabombl: u3yuyeHre pe>XUMOB paboThl aKKyMy/ITOpa Kak MCTOUHHKA TTOCTOSIHHOTO TOKa.
ITopsidok ebinoaHeHus pabombi
1. 3meputh I/IC nccieyeMbiX UICTOYHHKOB.
2. CocTaBUTh CXeMy 3apsKU akKyMmysisiTopa. B cxeme mpesyCMOTpeTs UCTOYHUK TIOCTOSIHHOTO HarlpsyKeHUs
12 B (y1abopaTopHbIii aBTOTpaHCHOPMATOP C BLINPSIMUTE/IEM) U aMIiepMeTp MOCTOSIHHOTO TOKa Ha 5 A.
3. OnpefieiTh HOMUHA/bHBIE 3apPSALHBIA U pa3psAHbIA TOKA UCTOUHUKOB.
4. CobpaTb cxemy UCC/Ie[loBaHHM COTIaCHO PUCYHKY.
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JES

Re

R1

C
1
| I—

I R2

R1
R2

O

Puc. Cxema nabopamopHoli ycmaHoeKu
0/151 onpede/ieHuUsl Xapakmepucmuk akKymy/nsamopa
B kauecTBe Harpy3ku CHayaja MOJK/IIOUMTh K aKKyMyasaTopy pe3uctop R1 mabopaTopHOro
CTeHJa, 3aTeM — II0C/Ie[oBare/ibHOe coefuHeHue pe3uctopoB R1 u R2, mapasiesnibHoe coeiuHeHue
pe3rcTopoB R1 1 R2. CHATh BHEIIIHIOI XapaKTepUCTHKY. JlaHHbIe 3aHeCTH B Tab/HITy.
Tabauya. Pe3yabmambl onbIMHbIX OAHHbIX
0/151 nocmpoeHusl BHeWHell Xapakmepucmuku

No W3 onbiTa W3 pacuera
- /1__1 E U I IRp Rp P 2 AP n
B B A B Om Bt Bt Bt -
1
2
3

5. [1oCTpOUTB BHELLHIOK XapaKTepUCTUKy. Onpese/dTh TOK KOPOTKOrO 3aMbIKaHHS aKKyMYJISITOpa.
6. OmpesiesITe  BHYTpPeHHee COIPOTHUBJIeHUe, ToTepd MomjHoCcTH U KIIJ[ UCTOYHMKOB IpU
HOMUHA/IbHOM pa3psiiHOM TOKe.
CoolepatcaHue omuema
1. [TacnopTHBIe aHHbIe TPUOOPOB U 000PYAOBaHUS, UCTIOIb3YeMbIX B pabore.
2. [IpyHUMNIAAIbHBIE 3/IEKTPUUeCKUe CXeMBbl 3apsiKU U UCC/Ie[JOBaHUs aKKyMYyJIATOpA.
3. Tabnuija c pe3ybTaTaMH W3MEPEHUI U BHIUKMCTIEHUH.
4. BHellIHss XapaKTepUCTHUKa aKKyMyJ/IsTopa.

KoHTpo/ibHbIE BONIPOCHI

1. Kakve cucTeMbl 3/1€KTPOU3MEPUTENTBHBIX TTPUOOPOB MOTYT OBITH MCIIO/Ib30BaHbI NPU U3MEPEHHUsIX B
Liersix OCTOSTHHOI'O TOKAa?

2. Kak usmeputs 3/IC Ha 3a)KuMax akKyMmyJigTopa?

3. Kak onpezieiiTh BHyTpeHHee COINPOTHB/IeHNe UCTOYHUKA?

4. Kak paccuurats norepu v KIIJl ncrounuka?

5.Kak ompezenuTs HampsbkeHWe Ha 3aXAMax [0TpeOWTenss TpU  TapasuleibHOM —COeAWHEHUH
aKKyMyJIITOPOB?

6. IIpy KakMX yCIOBHSIX /[Ba aKKyMYJ/ATOpA, BK/IIOUEHHBIE MapasuiesibHO, OyAyT camopaspspKaThbCsl TIPU
OTK/TFOUEHHOU Harpyske?

7. Kak orpezie/MTh 3apsiiHbIM TOK aKKyMYyJ/IITOpa IIPY UX I10C/IeloBaTe/IbHOM COeIMHEHNH K 3apsHOMY
YCTPOUCTBY?

8. IIpuBesuTe HauvanbHble U KOHEYHble 3HAUeHUs IUIOTHOCTM 3/IEKTPO/IMTA OJHOIO 3jieMeHTa
KUCJIOTHOTO aKKyMYyJIITOpA.

9. IlpuBesnTe mpefenbHOE 3HAUEHHE HANPSUKEHUS Ha OZHOM 3JIeMeHTe KMUCJIOTHOIO aKKyMYyJ/IsiTopa B
KOHLIe 3apsja.

10. Kak paccunTats BeTMUMHY A00aBOYHOTO COTIPOTHB/IEHNS TIPH 3apsifie 12-BOIbTOBOTO aKKyMYJISITOPA
0T 24-BOJILTOBOI0?

11. Kak oripefie/TUTh TOMSIPHOCTD KJIEMM aKKyMYJISITOPHOM Oatapen?

12. TIpy KaKuX 3HaueHUsIX HarpsbkeHUi OarTapesi He 10Ty CKaeTCsi K SKCTITyaTalyn?

13. Kakve mpaBuia TeXHWKHM 0€30MacHOCTH HY)XKHO COO/M0faTe Tpu paboTe C aKKyMYJISITODHOM
Oarapeeit?

14. OxapakTepusyuTe pe>XxUM 3apsiKHA aKKyMyJIITOpa IIPY IMOCTOSIHHOM HallpsDKeHUH.
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15. OxapakTepu3ynTe peXXuM 3apsiiKi aKKyMyJIITOpa NpU MOCTOSTHHOM TOKe.

16. Kakue »s1ekTpou3MepuTesbHble TMPUOOPLI TPUMEHSIIOTCS TIpM  TIpOBepKe paboToCriocoOHOCTH
aKKymyJiitopa?

17. Kak omnpefie/TMTh HOMUHaIbHBIA pa3psiIHbIN TOK aKKyMy/siTopa?

18. IIpuBeUTe HECKO/ILKO MapOK aKKyMYy/ISITOPOB U ZlaiiTe WX pacCIIu(pOBKY.

19. Kak paccurTtaTh COTPOTHB/IEHHE HArpy3KH MOTpeOuTess?

20. Kak paccurTaTh KOJIMUECTBO Terl/1a, BbIIE/SIOIIeecs B aKKyMYJIITOpe TPH ero padbore?

21. IlpuBeauTe BoipaykeHUe 3aKOHOB OMa 1 Kupxroda A5 ucciielyeMoi CXeMbl.

22. Kakye UCTOUHUKH 3/IeKTPUUeCKOW SHepPTrUu Bbl 3HaeTe? Kakue BUbl SHEPTUU OHU HCIIOb3YIOT?
23. Kakue pe)xMbl pabOThl HICTOYHUKOB BaM U3BECTHBI?

24. KakoBbI XapakTepHble 0COOEHHOCTH peyKMMa X0JIOCTOr0 Xo/a?

25. KakoBbI XapakTepHbIe 0COOeHHOCTH PeXKHMa KOPOTKOTO 3aMbIKaHUsT?

26. UTo Ha3bIBaeTCsl BHelllHel XapaKTepUCTUKOM UCTOUHMKA U KaKOBO ee Ha3HaueHue?

B KoHLe 3aHATHSA TMperiojaBaTesib IyTeM YCTHOTO OIpoca TMpOBepsieT YCBOeHWe 3HaHWM
CTYJeHTaMHU 110 BOTIpOcaM /ijisi camoripoBepku. OdopmiieHHbIe OTUeThI IPOBEPSIFOTCS U TIOMHMCHIBAIOTCS
riperiofjaBaTesieM.

Kpurepum oueHku:

5 0a/I0B BBICTAB/ISETCS CTYAEHTY, KOTODBIM TMPUHUMAaeT aKTHBHOE Yy4yacTHe B BBIIOJHEHUH
paboThl, MPaBWILHO U aKKypaTHO O(OpM/sieT OTUeT, MpaBWIbHO OTBeYaeT Ha BCe TIOCTaB/IeHHBIE
BOTIPOCHI, yMeeT TI0J/Ib30BaThCsl  3/IeKTPOU3MEPUTE/IbHBIMM ~ MPUOOpaMH, B/afieeT  MeTOoAaMHU
3/1eKTPUUeCKUX U3MepeHUH.

4 0a/ula BBICTAB/SETCS CTY[EHTY, KOTOPBIM TNPUHUMaeT aKTUBHOE Yy4acTHe B BBIOJHEHUU
paboThI, TPaBUIBHO M aKKypaTHO 0(hOpMJIsieT OTUeT: IPHU OTBeTe Ha TOCTaB/IeHHbIE BOTIPOCHI [I0MyCKaeT
He3HauuTe/IbHble HETOUHOCTH, He UCKaKatoLl[1e ero CoZlepKaHusl.

3 0Ga/a BBICTAB/ISAETCS CTY/E€HTY, KOTOPBIA TIpPUHHMMaeT He OueHb AaKTHMBHOE ydacTHe B
BBIMTOJITHEHUM pabOThI, TIPaBUILHO M aKKypaTHO O(OPMJISIeT OTYeT, TPM OTBeTe Ha TOCTaB/IeHHBIE
BOIIPOCHI J0MYyCKaeT HeTOUYHOCTH.

2 Da/u1a BBICTAB/ISIETCS CTY/I€HTY, KOTOPBIM TMAaCCMBHO OTHOCHUTCSI K BBITIOJIHEHHIO PabOTHI,
MpaBWIbHO 0()OPMJISIeT OTUET, TIPU OTBeTe Ha M0CTaB/IeHHbIe BOMPOCHI UCTIBITHIBAET 3aTPY/IHEHUSI.

q)OH,l] TeCTOBBIX 3a,anm‘71 AJIA TEKYIEro KOHTpPoJisd 3HAHHUM 10 TeMe:

(Bbibepume o0uH eapuaHm omeema)
COBOKYNIHOCTH YCTPOWCTB ¥ 00bEKTOB, 00pa3ylIUX MyTh /I 3/IEKTPHYECKOr0 TOKa,
3/IeKTPOMarHUTHBIE MPOLeCChl B KOTOPBIX MOT'YT OBITh ONMCAHBI C IOMOIbI0 MIOHSATHI 00
IeKTPOABMIKYILLEH CHJIe, 3/IEKTPUUECKOM TOKe M 3JIEKTPHUeCKOM HanpsHKeHUH Ha3bIBaeTCs:
3/1eKTPUYECKOU LieNbio
+BETBbIO 3/IEKTPUUECKOI1 LieTn
y3/710M
rucTouHrkoMm D/1C
MecTo coejuHeHHs BeTBeil 3/IeKTPUYECKOMH I[eNH — ITO:
KOHTYD
+y3en
HEe3aBUCUMBII KOHTYD
BETBb
JIr000i1 3aMKHYTbI! yTh, 00pPa30BaHHbIN BeTBAMH U y3/1aMU Ha3bIBaeTCA:
3JIeKTPUUECKOU BETBBIO
CXeMOM 3aMellleHus
TIPUHLMITAAIbHON CXeMOU
+KonTypom
EjuHuneil u3MepeHusi CWIbl TOKA B 3JIEKTPHUYECKOU LieNnu sIB/ISIeTCSA:
Om
BosbT
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Batt

+AmMriep

Be/iuuuHOM, NpeACTaB/IAIOILEH CUTY TOKA, SIBJISETCA:
20 Om

240 Bt

220 B

+5A

Eciu npy Heu3MeHHOM HanpshDKeHUM TOK Ha yyacTKe eIy yBe/IMUMJ/Ics B 2 pa3a, TO
CONPOTHBJIEHHE yyacTKa:

YBeJIMUWJIOCh B 2 pa3a

He U3MEeHHU/I0Ch

YBEJIMYWJIOCh B 4 pasa

+yMEeHBIIN/IOCh B 2 pas3a

CocrasyieHHoe 110 3aK0HY OMa BbIpa)keHue Ji/Is1 JaHHOI'0 yyacTKa Lernu —¥*; uMeet
—_—
U
BH/;:
I =UR
2
P=I"R
U
+[=—
R
2
o
pP=__
R
R
a4 e—-ry }——b
Ecau npunoxeHHoe Hanpsbkenue U = 20 B, a cuia Toka B nenu — =] COCTaBJisieT 5
_

U
A, TO COIPOTHB/IEHHE HA JAHHOM y4YacTKe UMeeT Be/INYUHY:
0,25 Om
100 Om
500 Om
+4 Om
Ec/u noKa3aHue amnepMeTpa pA cocrasisiet 2 A, To moKa3aHue BoJIbTMeTpa pV npu 3ToM Oy/eT
PaBHO:

n P4 R=l100m ,

0~
LN
12B
5B
0,2B
+20 B

IIpu HeM3MeHHOM CONMPOTHUBJ/IEHHH yYacTKa Ielly NMPH YBeIMUeHUH TOKa Ma/ieHue HalpsDKeHUusl Ha
AQHHOM y4YacTKe:

He U3MeHUTCS

YMEHBIIUTCS

OyzieT paBHO HYJIIO

+YBenuurcs

Bropoii 3akoH Kupxroda ¢popmymmpyercs ciegyromum oopasom:

CHJIa TOKa B LIeNM MPsSIMO NIPOTIOPLIMOHAa/IbHA IPUI0KEHHOMY HaIlpshKeHHI0 U 00paTHO
MIPOMNOPLIMOHA/IbHA COTIPOTUBIIEHHUIO 3TOM LieNn

apu(pMeTHUeCcKas CyMMa HarpshDKeHUH B/I0JIb KOHTypa paBHa HYJIIO
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+anrebpanyeckasi cyMMa MaJieHrit HarpsDKeHU B 3aMKHYTOM KOHTYpe paBHa anrebpanyeckoil cymme
3/C B TOM e KOHType

anrebpanueckasi CymMma TOKOB B BETBSIX, [10/]COe/IJUHEHHBIX K y3/1y, paBHa HY/TO

YpaBHeHue no nepBomy 3akoHy Kupxroda 0yaer umers BUA:

L
4 e
a
.II—IQ—I3+I4=G
—I1+IE—I3—I4=U
II+IE—I3—I4=U
+,—II+I2—I3—I4=D

Ec/m ToKM B BeTBsAX coctaBisot [1=2 A, a [>=5 A, To Tok I3 Oy/eT paBeH:
E £
Y e

wy —
R;- b
2 -
B R I
o
7 A
.10 A
+3 A
2,5A
JI1s 0JHOT0 M3 KOHTYPOB CIIpaBe/I/IHBO YpaBHeHHe [0 BTopomy 3akoHy Kupxroda:
£y B
o B A
NI N
Rg 1T2
— —-—
£
£ R Ig
S

+ IRy + IRy = 4

Iyfly = I3fg = By

Ny + IRy + Iqfy = By + Eq + B

LB — TRy =B+ Eyv By

JIna KOHTYypa, cojiepiKaliero BeTBu 13,13, 5, ypaBHeHue nmo BTopomy 3akoHy Kupxroda Gyaer
HMEThb BHJ;

I+ f3+15=0
In-I;+15=0

+IyRy + I3R;+ IsRs =0
INRy—I3R; + IsRs =0
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IIATH Pe3UCTOPOB C CONPOTHB/IEHUAMH

R =100 0mMm, Ry =100M, 73 = 20 OM, By = 5000M, R; =100 0M coepuHeHbI Mapa/ie/IbHO.
Tok Oyper :

+HanuOO/IBIINM B COTTPOTUB/IEHUH {17

HauOOJIBIIMM B COTPOTUB/IEHUAX X 1 5

BO BCEX COMNPOTHB/ICHUSIX OJUH U TOT XKe

HarOOJIBIIMM B COTTPOTHB/IEHUH {14

CoeauHeHHe Pe3UCTOPOB ). {1, fiz:

CDE Rl R2 R3

1oc/ieZioBaTeIbHOe
CMelllaHHOe
3Be3/10M1
+TapasuiesibHoe

Ec/ii uepe3 Harpy3Ky C CONPOTHB/IeHHEM g MPOXOJUT MOCTOSAHHBIN ToK 10 A, a conpoTHB/IeHHe

0/iHOr0 MpPoBoja MHUHK gp = 0,5 OM, TO Ma/JeHHe HANPSDKeHHUs B IMHUM COCTaBHT:

Re _{__
]
7Y Ry
E
b
[ ]
05B
0,05B
20B
+10 B

Ecmu £ =1000m, 7y =200, Ry = 20000, To B pesucTopax 0yayT Ha0/II04aThCA C/IeAYIOLHe
TOKH :

‘® , O
R

B 13 > max, B fij > min

+B0 BCeX OJIMH U TOT K€ TOK

B {13 > max, B fiz> min

B {1 > max, B fi3> min

Ecm R = 30 Om, a E = 20 B, To cu/ia TOKa yepe3 HCTOYHHK COCTABHUT:

CDE R |lgr ||

0,67 A

+2 A

0,27 A

1,5A

Beipaxxenue /iyis1 MOIHOCTH P, BbifiesAIomieNics B Harpy3Ke ¢ CONPOTUB/IeHNeM R, nmeert BHA:
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+p= R4

pP=El
P=RI
P =RyI*

BbIpakeHue /I MOIHOCTH 7 , BBIIe/IAIOIIENHCS BO BHYTPEeHHEM CONPOTHB/IEHHH MCTOYHHKA {1j,
HMeeT BH/I:

p=RI?
+P = RyI?
P=EI
P=RI

YpaBHeHHe 0a/1aHCa MOIHOCTEH MMeeT BH/:

EI=IR- IR,
EL= T R =R
EI=I*R-I*R,

+EI=I"Fy +I'R

MOILHOCTD, BBIIE/IAIOIIAACA BO BHYTPEHHEM CONpOTHB/IeHuH ucrounuka IJIC 7, cocraBur:

= ——————— ——

28
i
]
o

‘7 l[]R-SOM

=20 B

T

EuHuneil u3MepeHusi 31eKTPUYECKOM MOII[HOCTH ABJ/IAETCS:

Awmriep

BosbT

[xoynb

+Bart

PeanibHBIN HCTOYHHMK MOCTOSHHOT0 HANPSDKeHUs MeeT yPaBHeHUe BHeIlIHeH XapaKTePUCTHKH:
U =E;
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+U = E = RBHyTI;

I = J - GBHYTU;
I=1J.
3akon OMma /151 yuacTKa menw, cogepxamei 3/1C, umeer BUJ:
E+U
+]/ = ;
R [
=y T R TE
’ SR
7= E-U
R -~ U
E
I=—
R -
3akon Oma /151 yuacTKa nenm, cogepxamen 3/1C, umeer BUj:
E+U
I = ;
R [
U -
==~ - +
R ; = (\E
- E-U NI
7 R U
E
1= .
3akoH Oma /115 TI0/THOH Ifernu:
_FE
=
0 Ry
0l
I— U
+RH

JI/IA1 JaHHOM 3/IeKTPUUYeCcKo 1enu nepBbid 3akoH Kupxroda umeer Buj;:
R1

+I1+J-Ih—13=0 E J Ro R3
~Rol»+R3[5=0 ® []
E=Ri[1+R3I3

|1T R4 l|2 l's

Tok I B 1enu, cocrosiieil U3 [ByX INapa/lleJIbHbIX Pe3lCTOPHBIX BeTBeil, oIpeje/aseTrcs Mo

¢opmy.ie:
U s
11=17R1 m—>

R s

I |
R, e —
R

bORR,
I[JIH pacyeTa TOKad B OAHOﬁ BEeTBH CJIOKHOH Lenu peKOMEHAYETCHA UCIT0/Ib30BATh:
TMPUHLNIT HAJIOKEHUS;
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TeopeMy B3aMMHOCTU (0OpaTUMOCTH);

+TeopeMy 00 5KBHBa/IeHTHOM T'eHepaTope;

TeopeMy O KOMIIeHCaLWH.

YpaBHeHue 110 MeTOAY KOHTYPHBIX TOKOB /I/Ifl 1ePBOro KOHTypa uMeeT BUJ:

= OF

AL

\_/
Uz

+Ri1l11+Ri2I0+R13133=E11; -

Ro1l1+R22I22+Ro3133=E; 1 ¢
R31111+R32120+R33133=FE33

= R N
N

pex=al A

A o= S
) E- Es
’ E
& 1 A 4 Uab
SEENE)
E =,
m G1|:|||1 < RIE G [ls G4|:|||4
ZE g v
J J
+Uab — J=1 B o

IlepBoiii 3ak0H Kupxrodga /151 3/1eKTpUYeCKHUX 1jerney MoCTOAHHOI0 TOKa:

+ZII. =0;

2LR =2k
2GG=1L;
XIFEAL AN

BxopHble conporuBiienns Rpyu Rpy, Lemneii npu oquHakoBbix R HAX04ATCA B COOTHOLIEHUH:
R R R R

3 ﬁ : ﬁ: [ﬁ—
@ @

a) 6)
RBXI 3HAUUTE/ILHO 0O0JIbIIIe RBX2

Rpy 3HauntensHo Menbie Rpy,
+ RBXl PaBHO RBX2

Rpgy HesnauurensHo 6osbire Rpy-
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YpaBHeHue, 3aniMcaHHOe 0 NepBoMy 3aKoHy Kupxroda as y3i1a «a», mpeicTaB/eHo:
HSESESAES '
T4 EC e

* SRS
ST ’

OKBHBaJ/IeHTHOE CONPOTUB/IEHUE JAHHOM CXeMbl ompeje/sieTcs no gopmyJie:

Ro=R1+R2+R3 =
Ry=(R1 R2 R3)RI+R2+R3 | |
~U
+1/ Ry=1/R1+1/R2+1/R3 Hm UR2 |R3
1/ Ro=R1+1/R2+1/R3

OKBHBaJ/IeHTHOE CONPOTUB/IeHUE NMPUBeJAeHHOI cxeMbl omnpe/essiercs no ¢gopmyse
E1

R2
—

+R5>=R1+R2+R3+R4+r1¢91+102 . R3
1/R5=1/R1+1/R2+1/R3+1/R4+1/ro1+1/ro2 R1 o
R>=R1+R2+R3+R4-rp1-I¢p2 T
R5=R1+R2-R3-R4-r¢1-To2 o E2

R4

| |

OnpejeMTh CONPOTHUBJ/IEHNE JIaMIIbl HAKA/IMBAaHMs , eC/Id Ha Hell HantucaHo 100 Bt u 220 B

+484 Om

486 Om

684 Om

864 Om

Kakoii 13 mpoBo0B OAMHAKOBO JAHaMeTpa M /[JIMHbI CHJbHee HarpeBaercsi — MeAHbIA WIH
CTa/IbHOM MPH 0/JHOM U TOM Ke cule TOKa?

MeHbil

+CranbHoOU

Oba poBo/ja HarpeBarTCsI OIUHAKOBO

Hukakol 13 IpOBO/IOB He HarpeBaeTcs

Kak m3MeHMTCsI HampsDKeHHe Ha BXOAHBIX 3a)KMMaXx 3/IeKTPUYECKO! Lienmd MOCTOAHHOr0 TOKa C
aKTHUBHBIM 3/IEMEHTOM, eC/IM Napa/uie/IbHO HCX0AHOMY BK/IIOUMTD eIlé O JUH 3/IeMeHT?

+He usmenurcs

YBenmuurcs

YMeHb1IUTCH

st oTBeTa HeJOCTaTOUHO JaHHbBIX

B 3/1eKTpUYeCKO#l CeTH MOCTOSIHHOI'0 TOKA HAMNpPsDKeHHe Ha 3a)KMMaxX HCTOYHHMKA 3/IeKTPOIHePruu
26 B. HanpspkeHue Ha 3akuMax norpedurens 25 B. Onpe/jeTuTh NOTEPI0 HANPSDKeHUA Ha
3a)KMMax B MPOL[eHTaX.

1%

3 %

2 %5.

+4 %

Kakoii U3 npoBoOB OAMHAKOBOM AJIMHBI U3 OJHOI'0 M TOT0 )Ke MaTepuasa, HO pa3HOro juaMeTpa,
CU/IbHee HarpeBaeTcsi MPU 0AHOM M TOM >Ke TOKe?

Ob6a npoBo/ja HarpeBarTCst OJUHAKOBO

CunbHee HarpeBaeTCs MPOBO/, C OOJBIIMM IaMeTPOM

+CusibHee HarpeBaeTCs IIPOBOJ, C MEHBIIVMM JUaMeTpOM

[IpoBOSHUKMU He HarpeBarOTCs

B Kakux mnpoBojax BbICOKAasA MexaHHMUecKas I[POYHOCTb COBMeLIAeTcsi C XOpolueu
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3JIEKTPONPOBOJHOCTBIO?

B cranbHbIX

B antoMuHMeBbIX

B craneantoMrHeBbIX

+B mMegHbIX

Onpeje/UTh MO/IHOE CONMPOTHBJ/IEHHE I[eMH MNPH Mapa/ule/IbHOM COeJHHeHUH MOoTpeduTesieH,
COIPOTHBJIeHHe KOTOPbIX 110 10 Om?

20 Om

+5 Om

10 Om

0,2 Om

JBa McTOYHMKA UMeT ofuHakoBble JDJIC M TOKH, HO pa3Hble BHYTPEHHHE CONPOTHUBJ/ICHUS.
Kakoii u3 ncrounnkoB umeet 6onbimin KIT/[?

KII/l NCTOYHUKOB paBHBI.

+V/ICTOYHUK C MEHBIIVMM BHYTPEHHUM COTNPOTHBJ/IEHHUEM.

BHyTpeHHee cornpoTus/eHue He BauseT Ha KII/I.

W cTouHuK ¢ 60/BIIMM BHYTPEHHHUM COTIPOTHUBJIEHUEM.

B sekTpHUYecKoM cxeMe JBa pe3MCTHUBHBIX 3/1eMeHTa COeJUHeHbI Noc/aefAoBaTe/IbHO. UeMy paBHO
HampshKeHUe Ha Bxoje npu cusie Toka 0,1 A, ecsin R = 100 Om; R2 = 200 Om?

10B

300 B

3B

+30 B

Kakoe 13 npuBeieHHbIX CBOVICTB He COOTBETCTBYeT Napa/ijie/IbHOMY COeAUHEHUIO BeTBei?
OO0111ee COTIPOTHB/IEHNE PABHO CYMMe COTIPOTHB/IEHU BCEX BETBEM CXEMBI

OTHolIeHre TOKOB 00paTHO TIPOTMOPLIMOHAILHO OTHOIIEHUIO COTTIPOTUB/IEHHH Ha BETBSIX CXEMBI.
HarpsbkeHue Ha BCex BETBAX CXeMbl OZJMHAKOBBI. +4.ToK BO BCeX BeTBSIX O/[MHAKOB.

Kakue npu0opbI CrI0COOHBI H3MEePHUTh HaNpPsDKeHHE B Y/IEKTPUUECKOH [iernu?

AwmriepmeTpsl

Barrmetpsl

+BoabT™MeTphl

OMMeTpeI

Kakoii crioco6 coejuHeHHsI HCTOYHUKOB M03BOJISIeT YBe/IMUUTh HanpsDKeHue?
+IlocsiejoBaTe/ibHOE COeJUHEeHKe

[TapanienbHOe coeuHeHKe

CwmeliaHHOe coeIMHeHUe

Hukakon

Kakoe 13 npuBe/JeHHBIX CPeACTB He COOTBETCTBYeT M0C/Ie/[0BaTeIbHOMY COeJUHEHUIO BeTBel NpH
IMOCTOSIHHOM TOKe?

ToK BO BCex 3/IeMeHTax L{eld OZJMHAKOB

HanpsbkeHue Ha 3a)KuMax Ljeld paBHO CyMMe HarpsbKeHUM Ha BCeX ero yuacCTKOB.

+HaripsbkeHye Ha BCex 3/IeMeHTax Ljelly OJIMHAKOBO U PaBHO 110 BeJIMUMHe BXOJHOMY HallpsKeHUIO.
OTHoOIIeHWe HanpsKeHWH Ha y4acTKax Liely paBHO OTHOLLIEHHIO COMPOTUB/IEHUM Ha 3TUX yyacTKax
LIeTH.

Kakumu npu6opamMu M0O>KHO U3MEPUTDH CHTY TOKA B 3JIEKTPUUYECKOMH 1eru?

+AMIlepMeTpoM

BosibTmeTpom

IIcuxpomeTpom

Bartmetpom

Uto Ha3bIBaeTCs YJIEKTPUYECKHM TOKOM?

+YTops0ueHHOe [BI)KeHUe 3apsDKeHHbIX YaCTHULI.

[Br>KeHre pa3psyKeHHbIX YaCTHL.

KonmuectBo 3apsja, nepeHoCUMOe uepes IolepeyHoe ceueHue MpOBOJHUKA 3a eJVHULY BpeMeHU.
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PaBHOYCKOpPEHHOe JIBIKeHHE 3apsDKeHHBIX YaCTHII.
Pacumdpyiite abopeBuatypy - I/ C.
ODeKTPOHHO-AMHAMHUYEeCKasi CUCTeMA
OJieKTpuYecKasi JBMXKYIIas CUCTEMaA
+D/1eKTPOIBIDKY1I[ast CHJla
DJIeKTPOHHO-/IEHCTBYOLIast CUIa.

U, B e
30—,
10 :.-;..-"'
Ha pucynke L2 3 LA ppegcraBieHbl BoJIbTaMIepHbIe XapaKTePHCTHKA
NMPHEMHHKOB, U3 HUX HE/THHEHHbIEe Y/IeMEHThI :
0,B,r
+a,0,
BCE
B,T

OJieKTpUYecKas 1jefb, Y KOTOPOH 3/IeKTPpUUYeCKHe HaNnpsDKeHUsl U 3/IeKTPUYeCcKHe TOKH CBA3aHbI
APYT C APYTOM He/ITUHeHHbIMH 3aBUCHUMOCTSMH, Ha3bIBAETCSH:

+He/TMHeHOM 3/IeKTPUUeCKOU LIeTbl0

CXeMoM 3amelreHusI

MIPUHLIUITUATIEHOU CXeMoi

JTMHENHOM 3/IeKTpUUeCKOM 1IeTbio

IIpu 3apaHHOM BOJIbTAMIEPHOM XapaKTePHCTHKE CTaTU4YecKOoe COINPOTHUBJ/IeHHEe He/IHMHEeNHOro

3/IEMEHTa B TOUKe «a» COCTaB/ifdeT:
UB

30 L

20 al

1(1'7

10 1,5 20 ImA
20 xOm
+20 OMm
30 kxOm
100 Om
Ecnu conpoTuB/IeHHe 3/IeMeHTa 3aBHCUT OT TOKA WU NMPU/I0KeHHOr0 HaNpsDKeHHs, TO TaKOH
3/IEMEHT Ha3bIBAETCS:
AKTHUBHBIM
JINTHEeHHbBIM
+He/IMHeHbIM
[1aCCUBHBIM
IIpu nociegoBaTe/IbHOM COeAMHEHUH /IBYX He/IMHEHHBIX 3/IeMEHTOB BePHO BbIpa)keHHe:
R I Ri(])

"

% H
ey Ui(D)

or
o
RyJ)
U= Uy (D)-U, (1)
9
Ry(7)
+U = Uy (D)+ Uy (1)

I=

I=
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METOI[]/IKa NMpoBeAeHHUA TEKYIEro KOHTPOJIA

[TapameTpbl METOAUKHU 3HayeHue rapaMeTpa
[Ipesen AUMTENBEHOCTHA BCETO KOHTPOJIS 20 MUHYT
[TocnemoBaTenbHOCTb BbIOOpA TECTOBBIX 3alaHUM CrnyuaiiHas
[1peziaraeMoe KOJMUECTBO TECTOBBIX 3alaHUM 10

Kpurepun oneHKu:

5 0a/I0B - OLIEHKA «OT/JIMUHO» BBICTABJSETCSA CTYZAEHTY, KOTOPBIM MPaBUIbHO BBITOMHUI 90-
100% TecTOBBIX 3a/laHUH.

4 0a/1I/10B - OLIeHKa «XOPOLI0» BBICTAB/ISIETCS CTY/IeHTY, KOTOPBIH MPaBUIbHO BhIoHUI 70-80%
TeCTOBBIX 3a/laHUMN.

3 0a/mma - OIeHKA «YZOBJIETBOPUTE/IILHO» BBICTAB/ISETCS CTYAEHTY, KOTOPbIM ITPAaBUIBHO
BbINoIHU 50-60% TecTOBBIX 3aJaHMUM.

OLleHKa «HeYy/IOBJ/IeTBOPUTE/IbHO» BBICTAB/ISIETCSI CTYJ€HTY, KOTOPBIM TPaBUJIbHO BbITIOJIHUI
MeHee 50% TeCTOBBIX 3aJ]JaHUM, Oa/l/ibl He BBICTABJISFOTCSI.

Pazpen Ne2 «IJeKTpuyeckue nenu oAH0(a3HOro nepeMeHHOr0 TOKa»

KoHTpoinpyemble KOMIeTeHINU (3HAHUSI, YMeHHUA):
OK-1; 2, TIK — 2.1; ¥1; ¥3; 31; 33, JIP-18

Bonpocs! /11 MUCBEMEHHOI0 onpoca:

1. BenuuuHbl, xapakTepu3yloOLUe CHHYCOMAAIBLHO M3MeHsollytocs (yHkUUio. OrpezeneHue
aMIUTUTY/bI, I€PUO/IA, UaCTOThI, Pa3bl, HAYaTbHOM (a3bl.

2. CpenHee U JeHCTBYOLLee 3HAUEHUsI CHHYCOU/IA/TbHOW BEJTMUMHBI .

3.CuHycoulaNbHBIA  TOK, €ro KOMIUIEKCHOe W300pakeHHe, KOMIUIEKCHOe JelCTBYIOIee
3HauYeHMs TOKAa U HalpskeHUsl. BeKTOpHbIe Juarpammel.

4. CurHycOWJa/lbHbII TOK B Pe3UCTHBHOM 3jeMeHTe, 3aKOH Oma, BeKTOpHas JAuarpaMma,
MI'HOBEHHasl ¥ aKTHMBHAsl MOLLHOCTb.

5. CuHycOuZla/IbHBIM TOK B UHJYKTUBHOCTH, 3aKOH OMa, BeKTOpHasl AuarpaMMma, MrHOBEeHHasl U
peakTHBHAas MOLLIHOCTb.

6. CuHycoujanbHbli TOK B eMKOCTH, 3aKOH OMa, BeKTOpHasi JAuarpamma, MrHOBeHHas U
peakTHBHAas MOLLIHOCTb.

7. CuHycouganbHblii TOK B RL-uierni 3akoH Oma, KOMIIJIEKCHOe COTIPOTHBJ/IEHHE, BeKTOpHasi
JiyarpamMma, MrHOBeHHasi, aKkTUBHas U peakTUBHasl MOLLIHOCTH.

8. CuHyconganbHbIM TOK B napaiensHou RC-Lieny, 3akoH Oma, KOMITJIEKCHasi IPOBOJVUMOCTb,
BeKTOpHas JjarpaMma, MTHOBeHHasi, aKkTUBHasl U peakTHBHAasi MOLLIHOCTH

9. CuHycouzianbHblii ToK B Liend R L C, 3akoH OMa B KOMIUIEKCHOW (popMe, KOMILJIEKCHOe
COIPOTHUBJIEHYEe, BEKTOpPHAs JuarpaMMa, MCHOBeHHasl, aKTUBHasl U PeaKTHBHAsi MOLLIHOCTH.

10. CuHycoujanbHbBId TOK B LieMM C MNapaienbHbIM coefuHeHueM R, L, C, KoMIuieKcHas
IPOBOJIMMOCTh, BeKTOpHas1 jyarpaMma.

11. /IBe cxembl 3aMelleHUsl [MaCCUBHOIO /JBYXIIOJIOCHUKA B LieNsAX CUHYCOWJAIbHOIO TOKa,
KOMIUIEKCHOE COTIPOTHBJIEHWe W KOMIUIEKCHasi TPOBOJMMOCTh, ajreOpavueckas W TIOKa3aTesbHast
dbopma ux 3anucw.

12. KoMriieKCHbIM MeTOJ, pacueTa Liereldd CUHYCOMJAalbHOrO TOKa. Ha KakoM OCHOBaHUM BCe
MeTO/Ibl pacyeTa Lierei MOCTOSIHHOTO TOKA PUMEHUMBI K LeMsiM CUHYCOU/JabHOIO TOKa?

13. [aiiTe ormpejeneHye BeKTOPHOM U Tomorpaguueckoid avarpamMmaM. Kak orpejenuTtb
HarpspKeHHe MeXX/ly IByMsl TOUKaMHM CXeMbI 110 Tororpadruyeckoi Juarpamme?

14. ®dusnueckass WHTeprnpeTalusl aKTWBHOM, DeaKTHBHOM W IIOJIHOM MoljHocTth: P, Q, S.
EuHuLe1 ux vsmepeHus.
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15. Bolpasute KOMIUIEKCHYKO MOLHOCTb S  uepe3 KOMIUIEKCHI HamlpsDKeHWs M TOKa.
Cdopmyupyiite TeopeMy 0 OasiaHCe aKTUBHBIX M PEAKTUBHBIX MOITTHOCTEH.

16. YcnoBue 1 0c06eHHOCTH peXXrMa pe30HaHCa HallpspKeHUH IBYXTIOFOCHUKA.

17. YcnoBue u 0COOEHHOCTH peXMMa pe30HaHCa TOKOB. YacTOTHbIe XapaKTepUCTHUKU
rapasiie/ibHOTO KOHTYpa.

18. Koa(duiiieHT MOIIIHOCTH Y TIyTH €ro MOBbBILLIeHHS.

19. Kakoii fgomkHa ObITh B3siTa Harpyska, MpUCOeJUHseMass K aKTUBHOMY ABYXIIOJFOCHHUKY,
yTOOBI B Hell BbiZle/isylach MaKCUMaJlbHasi MOIITHOCTb?

N3 TecToBbIX 3aZiaHuli (hopMUpYyeTCsl 5 BapUaHTOB 3aZlaHUH 10 3 BOIIPOCA B KaXK/IOM.

Kpurepuu oneHku:

5 0a/UI0B - BBICTAB/ISIETCS CTY/IEHTY, KOTOPBIM TPABWJIBHO BBLIMOJHUI BCE TIOCTAaB/IEHHBIE
BOTIPOCHI, JIOTUUECKH U CTPOMHO M3/araeT yueOHbIM MaTepuas, yMeeT MPOU3BOAUTD MOAO0D 3/IeMeHTOB
3/IeKTPUUECKUX Lierell M 3JIeKTPOHHBIX CXeM, 3HaeT MeTO[bl pacueTa W W3MepeHUsi OCHOBHBIX
rapaMeTpoB 3/IeKTPUUECKHUX, MATHUTHBIX U 37IeKTPOHHBIX LieTel.

4 0Gansa - BBICTABISETCA CTY[EHTY, KOTOPbIM IO CYI[ECTBY OTBeYaeT Ha I1OCTaBJIEHHbIE
BOTIPOCBHI, C HEeOObLUIMMU TIOTPEITHOCTSMUA TIPUBOJUT (HOPMYJIMPOBKH OINpeZie/ieHnid, B OTBeTe
JorycKaeT HeboJbire TIPo6esibl, He MCKaKAaIOIIe ero CoAepKaHusl.

3 Oa/1a - BLICTAB/SIeTCs CTY[€HTY, KOTODbIM He COBCEM TBepZAO Bja/leeT MaTephajoM, Tpu
OTBeTax [0MyCKaeT Maj0CyLeCTBeHHbIe TOTPEITHOCTU, UCKaXKeHUs JIOTUYeCKOUW MoC/e[j0BaTeIbHOCTH,
HETOUYHYI0 apryMeHTal[I0 TeOPEeTUUeCKHX MOI0XKEeHU.

2 Qa/ia - BBLICTAB/ISETCS CTYAEHTY, KOTOPbIM €1abo BjafieeT MaTepwajoM, TpU OTBeTax
JIOTTyCKaeT CylleCTBeHHbIe MOrPeLIHOCTH apryMeHTaly TeOpeTUUeCKUX MOI0XKEeHUH.

1 0ann - BBICTAB/ISETCS CTY/EHTY, KOTOPBI MMeeT o0Ilee TMpeZcCTaB/ieHHe O MaTepHase, Ipu
OTBeTax [I0MyCKaeT HeTOUHYI0 apryMeHTal[1I0 TeOPEeTUUeCKUX T0/I0KEeHUIA.

JIaGopaTopHasi padoTa
Tema: Onpeje/eHre NapaMeTPOB KaTyIKU HHAYKTHUBHOCTH
(Bpemsi IpoBeieHus 3aHATUS — 3 vaca)

Leab 3aHamus: 3KCriepuMeHTanbHOe OIpezie/ieHre aKTUBHOI'O COTIPOTUBJIEHSI U UHAYKTUBHOCTH
KaTYLLIKU.

ITopsidok ebinoaHeHuUst pabombl
1. CocTaBUTL CxeMB! [j11 UCC/IeI0BAHMS KaTYLLKU MHYKTUBHOCTY Ha ITOCTOSIHHOM U ITepeMeHHOM TOKe MeTOZI0M
amriepMeTpa-Bo/IbTMeTpa. B cxeme HeobXopMo rpeycMOTpeTs J1abopaTopHbIi aBToTpaHchopmarop (JIATP).
2. Cobpatb Ha J1abopaTOpHOM CTeHJie S/eKTPUUEeCKyl0 CXeMy [y MCCAe[oBaHUsl KaTyLIKU
VH/JYKTUBHOCTH Ha ITOCTOSIHHOM TOKe. ITocsie poBepky cxeMsl Ipero/asare/ieM BKIUYUTh ee B CeThb U,
V3MeHssl HamnpspkeHWe TMpu mnomolu aBTtoTpaHcdopmaropa JIATP, cHATh 5-6 3HaueHWMM TOKa H
HanpsDKeHWsT Ha Karyiike. /laHHble 3aHecTd B Tabmuiy. OnpesendTs OMHUYECKOe COTPOTHBJIEHHE
KaTyIIKU R.

Buumanue! He nodagamb Ha Kamywky cuiy moka cebiwie 3 A 80 usbedcaHue 8bIXo0d ee u3 Cmposi.
Tabauya. Pe3ynbmambl uccaedo8aHusi KAMywKu UHOYKMU8HOCMU HA NOCMOSIHHOM MOKe
[TapameTpsbl 3HaueHus
U B

LA
R, Om
3. [loBTOpUTE MYHKT 2 [J11 UCC/Ie0BaHUsl KaTyLUKU WHAYKTUBHOCTU Ha IlepemMeHHOM Toke. [locie
TIPOBEPKU CXeMbl IMpero/iaBaTesieM BK/IKOUUTH ee B CeTb M CHATh 5-6 3HAUeHWM TOKA U HarpshKeHWs
aHaJIOTMYHO TpeJblAYILeMYy OIbITY. JJaHHbIe 3aHecTH B Tabsully. BblunMc/IuTh MoHOe CONpOTHUB/IEHHEe
Karylky, Om:
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Z=—.
1
Tabauya. Pe3yabmambl uccne0o8aHusi KAMywKU UHOYKMUBHOCMU HA NepeMeHHOM MoKe
V3mepeHo BrrunciieHo
U B LA Z, OM X, OM L,TH CoS @

4. BbIUMC/IUTh UHAYKTMBHOE COMPOTHB/IEHWE KAaTyIIKW X; Ha OCHOBe TPeyrojbHUKa COMPOTHBJIEHUN

(puc. 3.1), Om:
X, =NZ*-R*.

z

R
Puc. 3.1. TpeyzonbHuk conpomugneHuii

5. BeIUMC/IUTE MHAYKTUBHOCTb KaTyIUKH, ['H:
X L
2nf
6. [To pe3ynbTaTtam OZHOrO U3 OMBITOB ITOCTPOUTH TPEYTOJIbHUK COMPOTUB/IEHUM.

CoodepatcaHue omuema
1. IacriopTHBIe AaHHBIE TPUOOPOB 1 000PY/J0BaHMUSI, UCII0/IB3YeMbIX B paboTe.
2. [IpyHIMNUanbHble 71eKTpUYeCcKre CXeMbl UCC/Iel0BaHus KaTyLIKU UHYKTUBHOCTH Ha ITIOCTOSIHHOM U
repeMeHHOM TOKe.
3. Tabnuiipl ¢ pe3ybTaTaMu U3MePEeHHbBIX Y BBIUMC/IEHHBIX 3HaUeHHH.
4. TpeyronbHUK COTIPOTHUBJ/IEHUM.

L=

KoHTpo/ibHBIE BONIPOCHI

1. Kak ormpeziesisieTcst CONpOTHBIIeHUE KaTYLIKHU UHYKTUBHOCTU?

2. Kak oripeiesisieTcsi oJiHOe COTPOTHBIIEHHE KaTyIIKU MHAYKTUBHOCTH?

3. Kak onpeziesisieTcss MHAYKTHBHOE COMPOTHB/IEHHE KaTYLIKU UHAYKTUBHOCTH?

4. Yto mpousoifieT C YrJoM czBuUra (a3 MeJy HarpsbkeHHWeM M TOKOM B KaTyllIKe, eC/Id
YBe/IMYUTh YaCTOTY TOKQ, yA/IUTh U3 KaTyILIKH CeP/IeUHUK?

5. OObsicHUTe Ha3HAUeHe MarHUTOIIPOBOAA B KaTYIIIKe MHAYKTUBHOCTH.

6. [TosicHuTe BNMsSIHUE MarHUTOIPOBO/A HA 3HAYeHUe MHYKTHBHOCTU B KaTyILIKe.

7. Kak W3MeHMTCS Be/lMUYMHA TOKa B KaTyllKe WHAYKTUBHOCTU IPU MWUTAHWK ee OT CeTH
MOCTOSTHHOTO TOKA U OT CEeTH MepPeMeHHOr0 TOKa OJJHOU U TOM >Ke Be/TMYUHbI HarpshKeHus1?

8. [loueMy MarHWTOIPOBO/, KaTyIlleK WHAYKTUBHOCTH, pabOTarOIMX B LIeMsX [epeMeHHOr0 TOKa,
VI3rOTaB/IMBAETCS U3 JIMCTOBOM 3/IeKTPOTEXHUYECKOM CTamn?

9. M306pa3uTe KpYBYO NepeMarHiYMBaHusi (eppoMarHMTHOTO MaTtepurasa (TeT/isi TUCTepe3rnca)
Y YK&KUTe ee XapaKTepHbIe TOUKU.

10. KakoBbl XapakTepHble HEMCIIPaBHOCTU KaTyLIKW WHAYKTUBHOCTU C (heppOMarHUTHLIM
CepeYHUKOM?

11. [IpuBeuTe METO/bI TOMCKA Pa3/IMYHbIX HEUCIIPABHOCTEH KaTyllleK UHAYKTUBHOCTH.

12. KaTymky UHAYKTUBHOCTUA C ()ePPOMArHUTHBIM CEPAEeYHUKOM BKJIFOUW/IU TI0[, HampsyKeHue.
Uepe3 HEKOTOPOe BpeMsi U3 Hee Mollles AbiM. [IpuBeriTe BO3MOXKHbIE IPUYMHBI.

13. O6bsicHUTe, TIOUEMY WHIYKTUBHOCTb KaTyIIKK C (eppOMarHUTHBIM CepAeYHUKOM
yMeHbILIaeTCs IPY yBeJIMYEHUH TOKa.

14. TlpuBeuTe TpUMepbl YCTPOMCTB C KaTyLIKaMHd WHIYKTUBHOCTA M OOBSCHUTb UX
Ha3HaueHue.

15. IlpuBeute ¢oOpMysibl, KOTOpble CBSI3bIBAIOT MarHUTHYH) HWHAYKLUMIO W HanpsbKeHHOCTb
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MarHUTHOTO T0JISI B BaKyyMme U B (heppoMarHUTHOM Marepuasie. Ha3BaTh eMHUIIBI U3MEPEHHUS] M OOBSICHUTD
(h13MUecKuii CMbIC/T BeJTMUMH.
16. Kak BBISIBUTb HEMCIIPABHOCTh KaTYIIKH 3a)KUTAaHUsS] aBTOMOOM/ISI?

B KoHLe 3aHATHA TmpernojaBaTesb IyTeM YCTHOIO OIpOCa NPOBepsieT YCBOeHWe 3HaHUM
CTYJEeHTaMU 110 BOMpOcaMm /i/isi caMmorpoBepkKu. OopmiieHHbIe 0TUeThI IPOBEPSIFOTCS Y MOANUCHIBAIOTCS
TrperioZaBaTesieM.

Kpurepuu onjeHku:

5 0a/yIOB BBICTAB/ISIETCS] CTYZEHTY, KOTOPbI NMPUHMMaeT aKTHBHOE yuyacTHe B BBINOJHEHUH
paboThl, MPaBUIBHO M AKKypaTHO O(OpMJISeT OTueT, MpaBWILHO OTBeYaeT HAa BCe TOCTABJIeHHBbIE
BOTMIPOCHI, yMeeT I10/Ib30BaThCsl  37eKTPOM3MepUTe/IbHBIMU  Npubopamy, BraZieeT  MeToJaMu
3/IeKTPUYECKUX M3MepeHU M.

4 0asy1a BBICTAB/ISETCS CTYZEHTY, KOTOPbIM NPUHMMAeT aKTHBHOE yyacTHe B BBINOJHEHUH
paboThI, TIPaBUIBHO M aKKypPaTHO 0)OPMIISIET OTUeT: TIPY OTBETe Ha M0CTaB/IeHHbIe BOTIPOCHI IOMTyCKaeT
He3HauuTeJ/IbHble HeTOUHOCTH, He UCKaKaroLljye ero CofiepkKaHusl.

3 0a/y1a BBICTaB/SETCS CTYAEHTY, KOTOpBIM TPUHUMAaeT He OYeHb aKTHMBHOE YYacThe B
BBITIOJTHEHUM pabOThI, TIPaBH/IBHO W aKKypaTHO O(OpMJISIeT OTuYeT, MpU OTBeTe Ha TIOCTaBJIeHHbIE
BOIIPOCHI JOITyCKaeT HeTOYHOCTH.

2 0a/Ia BBICTaB/ISI€TCSA CTYAEHTY, KOTOPBIM MMAacCUBHO OTHOCHTCS K BBITIOJIHEHUIO PabOTHI,
NIpaBUIBHO 0()OPMIIsIeT OTYeT, [IPH OTBETe Ha [10CTaB/IeHHbIe BOIPOCHI MCMIBIThIBAET 3aTPYJHEHNSI.

JIaGopaTopHasi padora
Tema: McciiejoBaHue Hepa3BeTB/ICHHOM 3/IeKTPHUUECKOH Lienu
(Bpems IpoBefieHMs 3aHATHS — 3 yaca)

L]eab 3aHAMuA: IpOBEPKAa OCHOBHBIX T10JIOXKEHWH /17151 L|ely TIepeMeHHOT0 TOKa, Co/lepyKalliell akTUBHOe
Y peakTHBHOe COMpoTHB/eHUs. VccienoBaHue CxeMbl Kak MOJeNY JIMHUM Tiepe/jaud 1epeMeHHOro TOKa,
BbISICHEHUE 3aBUCMMOCTHU TIOTEPU HaMpsDKEeHUsI OT BeJIMUMHbI HAarPy3KU.

ITopsiook ebinoaHeHus pabombi
1. CobpaTh 3/1eKTpUYeCKYO 1ieTlh COTIACHO PUCYHKY. Jl/ist i3MepeHst HarpsKeHHst TIPeyCMOTPeTh IBa
BosibT™MeTpa Ha 300 u 60 B co cBoOOmHBIMM KOHLIaMH. [TWTaHue 3/1eKTPUYECKOM 1eMyd OCYIIECTB/IATh OT
peryJMpyemMoro MCTOYHMKA [WTaHUS CUHYCOMJ&IBHOTO HAaNpSDKeHWsl, Pacrio/IOKeHHOTO Ha  IaHeIv
WCTOUHMKA TMTaHWsl CTeHAa (y1abopatopHeii aBtoTpaHcdopmarop — JIATP). Tlepen Br/FOueHWEM
HeoOXoMMO yOeIUThC S, UTO pydKa perysisiropa HarpsDKeHHs| HAXO/MTCA B KpaliHeM JIEBOM T10JI0’KEHUU.

Puc. 4.3. Dnekmpuueckas cxema uccne0o8aHus
Hepasgeme/ieHHOU 3/1eKmpuueckoll yenu
2.Ilocne mpoBepku MperojaBaresieM CXeMbl BK/IIOUUTL ee I10f, HampspkeHue. YCTaHOBUThb
JIATPom BennunHy Harpsbkenus 120:130 B.
3. 3MeHsisi eMKOCTh KOH/IEHCaTOPHOW OaTtapeu, MPOM3BeCTH U3MepeHHs] He0OXOJUMbIX BeJTMUNH
(4:5 onbiToOB). Pe3ynbTaThl U13MepeHU 3aHeCTH B Tabully.
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Tabauya. Pe3yabmambl uccnedos8aHusi HepasgemeneHHoU 31eKkmpuyeckoll yenu

N3mepeHo BriunciieHo
G, UB Ur, |U, |Uc | I, | P, | R, | R, | Z1, | Z, | Xc, | Xi,
MK® ’ B B B|A |Br|Om|Ov|Om|Om|Om|Om| °
BbruniciieHue napameTpoB Lieny MPOU3BOAUTE MO (opMyiaM:
U UL P
27U, 7, U glUs g P
1 1 1 I
2 2 _ . .
X, =\Z}-R?; U, =IX,; Cos(pzlfl,
— . 1
X, =2nfL; X, =L
2nfC
4. Tlo monyuyeHHbIM [aHHBIM TOCTPOUTH BEKTOpPHbIe AWArpamMMbl Ajisi Tpex ciaydaeB Xi > Xc;
X. = Xc; X1 < Xc.

CooepoicaHue omuema
1. [TaciopTHBIE AaHHBIE IPUOOPOB ¥ 000PYI0BaHMS, UCIIO/Ib3YeMbIX B pabore.
2. [IpyHLMNIMa/IbHAA 3/1eKTpUYecKas cxeMa Uccjie;0OBaHusl.
3. Tabnuija c pe3ybTaTaM¥ U3MePEeHHBIX U BBIYUCIEHHBIX 3HAUEHHH.
4. BeKTOpHBIe iUarpaMmbl (TPEYTObHUKY HaTPSDKEHHH ).

KoHTpo/1bHBIE BOIIPOCHI

1. 3anumure dopmynasl s pacueta R, Ri, L, Z, C, ®, cos ¢, ecid WU3BECTHbI MOKa3aHUs
amriepmeTpa, BOJbTMeTpa, BaTTMeTpa.

2. 306pasuTe BeKTOPHYIO iMarpammy Lemnu ¢ R, L, C 31eMeHTaMu IPU pPe30HaHCe HalpsDKeHUH.

3. 3anuimTe 3aBUCUMOCTH Mexay R, X1, Xc, UL, Uc, oS @ 1Ipu pe30HaHCe HallpspKeHU!.

4. Moxet i1 ObITb BeJIMUMHA HANpsDKeHUsT Ha MHAYKTUBHOCTH, aKTHBHOM COTIPOTUB/IEHWUH, EMKOCTH
OorTbl1Ie Be/TMUMHBI ITUTAIOLLET0 HaNpsDKeHHs? 3aK/IFoueHre 10 JRAHHOMY BOTIPOCY TIOJTBEP/HTh ITPHMEPOM.

5. 306pa3uTe TpeyrosbHUKKU HarpsbKeHU, COTIPOTHB/IEHUM U MOIIHOCTeM s teru ¢ R, L, C
sneMeHTamMu. Hamuivre 3aBUCHMMOCTH MeX/y BeJIMUMHAMU M MPUBECTH MPUMEPHI UX MPaKTUYeCKOro
NIpUMEHEeHUs.

6. B ueM 3ak/rouaeTc siB/ieHre pe30HaHCa, U NPY KaKKX YCJIOBUSAX OHO BO3HUKAET?

7.Kakylo OnacHOCTb Tpe/CTaB/sieT pe30HAaHC HaNpsyKeHUH [ 3/1IeKTPOTeXHUYeCKUX
yCTPOMCTB?

8. I3MeHeHVeM KakKuxX [apaMeTpoB 3/eKTPUUECKOM L|eMM MOJKHO TIOAYyUUTh pPe30HAaHC
HarpspKeHus?

9. C roMoI1IbIo Kakux IMpUOOPOB U 10 KaKOMY TPU3HaKy MOYKHO CYZIMTb O BOSHUKHOBEHWH pe30HaHCa
HalpsDKeHUH B 3JIeKTPUYeCKOM Liern?

10. IIpuBeuTe aHaMU3 NOCTPOEHHBIX BEKTOPHBIX AUarpamm Ji0 U Moc/ie pe30HaHCa HalpshKeHU
U []aTb 00bsICHEHMe, B KAKOM CJTy4yae HarpspkeHHe Ooriepejkarolee, a B KAKOM — OTCTaroLee?

11. K uemy mNpUBOAWT M3MEHEHWE AaKTMBHOIO COMNPOTHUB/IEHUS 3/€KTPUUECKOM Lienu Ipu
pe30HaHCe HalPsKeHUM?

12. CoxpaHUTCS /I pe30HaHC HaMNpsDKeHWH, eclii U3MEeHUTh BeJIMUMHY HarpsDKeHUs MUTaroLlei
cetu?

13. Mo)XHO /1M TIOJIyYUTh PE30HAHC HampsDKeHWW MyTeM W3MEeHEeHMs MapamMeTpOB MUTAIOLEero
HarpspKeHus?

14. TlpuBeauTe NMpUMepbI 37EKTPOTEXHUYECKUX U 3JIEKTPOHHBIX YCTPOWCTB, B KOTOPBIX UCTIO/Bb3YEeTC S
sIBJIHVe Pe30HaHCa HarlpsDKeHus.
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B KoHLe 3aHATHA IpernojaBaTesb IyTeM YCTHOIO OIIpOCa INpOBepsieT YCBOeHWe 3HaHWM
CTyZleHTaMH I10 BOIIpocaM /i1l caMoIpoBepKu. O(opM/ieHHbIe OTUeThI [IPOBEPSIIOTCS U MOANHUCHIBAIOTCS
TnperofiaBaTesieM.

Kpurepun oneHKu:

5 0a/I0B BBICTAB/ISETCS CTYAEHTY, KOTODPBIM TMPUHUMAeT aKTHBHOE Y4YacTHe B BBIOJTHEHUH
paboThl, MPaBUJILHO U aKKypaTHO O(OpM/sieT OTUeT, MpaBW/ILHO OTBeYaeT Ha BCe TIOCTaB/ieHHbIe
BOTIPOCBHI, yMeeT TI0J/Ib30BaThCsl  3/IeKTPOU3MEPHUTEIbHBIMM  TPUOOpaMH, BJ/afieeT  MeTOoAaMHU
3/1eKTPUUeCKUX U3MepeHuH.

4 6a/u1a BBICTAB/SETCSA CTY/[€HTY, KOTOPBIM TNPUHUMAeT AKTUBHOE Y4YacTHEe B BBIMOJHEHUU
paboThI, TPaBUILHO M aKKypaTHO 0(hOpMJIsieT OTUeT: NP OTBeTe Ha TMOCTaB/IeHHbIe BOIIPOCHI ZI0MyCKaeT
He3HauuTe/IbHble HeTOUHOCTHU, He UCKaXKaloll[re ero CoZiepKaHusl.

3 0Gamia BBICTaB/SETCS CTY/€HTY, KOTODBIM TIpDUHMMaeT He OuYeHb AaKTMBHOE ydacThe B
BBIMTOJIHEHUM pabOThl, TIPaBUILHO W aKKypaTHO O(OPMJ/ISIET OTYeT, TPU OTBETe Ha TOCTaB/I€HHBIE
BOIPOCHI JI0MyCKaeT HETOYHOCTH.

2 Da/ula BBICTAB/ISIETCS CTY/EHTY, KOTOPBIM IMAaCCMBHO OTHOCUTCSI K BBITIOJIHEHHIO PabOTHI,
NpaBWIbHO 0()OPMJISIeT OTUET, TIPU OTBETE Ha M0CTaB/IeHHbIe BOMPOCHI UCTIBITHIBAET 3aTPyIHEHUSI.

JlabopaTopHasi paboTa
Tema: KoMmeHcanus peakTUBHOM MOII[HOCTH
(Bpemsi mpoBe/leHUsI 3aHATHS — 3 yaca)

Lleab 3aHAMUA: 03HAKOM/IEHHe C METO/IOM TOBbIIIeHHsT KO3 dHIieHTa MOIIHOCTH /IeKTPUUEeCKOM LIeTH
MyTeM BK/IOUYEHUs] KOHZIEHCATOpPOB MapasiellbHO C Harpy3kol. BoisBrieHne 3¢¢eKTHBHOCTY TOBBILIEHNS
K03(duIIieHTa MOIITHOCTH.

ITopsiook ebinonHeHus pabomoil

1. Cobparb 3/1€KTPHUECKYIO Iiellb COTJIACHO pHCYHKe. [l W3MepeHUsl HarpsDKeHUs
TIpeZlyCMOTPeTh MHOTOTpe/Ie/IbHBI  BOJILTMETP CO CBOOOJHBIMM KOHIlaMHM. B cxeme KaTyllka
(compotuBnenuss Rk U Xk) WMUTHPYeT Harpysky, a pe3ucTtop (COmpoTuBieHWe Rj) — UHUIO.
M3MepeHue KakK aKTUBHOM, TaK M PeaKTUBHOW MOILHOCTH TIPOM3BOJMTCS TIPU TIOMOLIM OJHOTO
BaTTMeETPa, a Mepek/I0UeHre ero C peXXruMa Ha PeXKuM OCYIIeCTB/IsSIeTCs TIPU TIOMOILIY MepeK/royarens S
(aKTHBHAasi MOIIHOCTb — TIoI0XKeHMe P 1 peakTuBHasi — rosiokeHue Q).

o,
Puc. 5.2. Dnekmpuueckas cxema uccnedosaHus yenu
0/151 KoMNeHcayuu peakmugHol mowjHocmuZ2. 3ameHsisi eMKocmb KOHOeHcamopa om HyAs (KoHOeHcamop
He 8K/1IoUYeH) 00 3HaueHUsl, Npu Komopom emkocmHblil mok Ic e 1,6:2 paza 6oabwe moka kamywku Ik,
npocaedums 3a UsMeHeHUsIMU nokazautl npubopos. Ommemums HaCMyn/jaeHue pe30HaHCa MoKo8
(nosnHoll KoMneHcayuu peakmMugHoOU MOWHOCMU), NPU 5MOM 8ammmemp, 8KAIOUEHHbIU HA PeHcum
u3MepeHusi peakmusHol MOWHOCMU, NOKA3bl8AeN, Umo U3 cemu peakmueHdast MOWHOCMb He
nompebasiemcs (e20 noKasaHue pasHo Hy/o).
Pe3ynbTaThl 3aMepoB (4:5 Touek) 3amucaTh B TaO/IHULLy.
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Tabauya. Pesyabmambl ucc1e008aHusi KOMNEHCayuu peakmugHol MOWHOCMuU

M3mepeHo BriuncieHo
C, Uﬂ, Q’ QC’ AP’ nJi,
MK Ui, B|Uy, B B I, A|Ix, Al Ic, A|P, BT BAp| BAp Cos BT %

3. BBIUMC/IUTh peaKTUBHYIO MOIIHOCTh BK/IHOUEHHOU Oatapeu KoHjeHcaTopoB Qc, Ko3dduimeHT

MOLL[HOCTH COS (p, TIOTepU MOLHOCTH B pe3uctope Ry — AP, KII/I mvaun 1. Pacuer npousBoguth 1o
dhopmyiam:

O =U,I, cos @ = h,
U]II
AP=I’R, wm AP=U I,
_R-AP _P,
U

4. TlocTpouTb BEKTOpPHbIe JvarpamMMmbl (TPeyrojbHUKA TOKOB) [l TpexX CJyuyaeB: TpU
OTKJTFOUEHHOW KOH/IEHCATOPHOM OaTapee; MPH MOJHOM KOMITEHCALMU peakKTUBHOW MolHOCTH (Ik = Ic,
Q=0, cos @=1); mpu TnepekoMIleHCal[ui (MOIIHOCTb KOH/EHCATOPOB TpeBbIIaeT WHAYKTUBHYIO
MOIIIHOCTb Harpy3kKu U B CeTh OTJAeTCsl eMKOCTHasi MOIIHOCTL). [IprMep TpeyrosbHUKa TOKOB MOKa3aH
Ha PUCYHKe. ]

u

»
'

\4
Puc. TIpumep eekmopHOli Ouazpammbl MOKo8

CoOdepoicaHue omuema

1. [TacniopTHBIe JjaHHbIe TPUOOPOB U 000PYZOBaHUS, UCTIOIb3YeMbIX B paboTe.
2. IlpuHuynuanbHas 3/1eKTpudeckas cxema UCC/ie0BaHUs.
3. Tabnuija c pe3ybTaTaMM W3MEPEHHBIX M BHIUMC/IEHHBIX 3HAUEHUH.
4. BeKTOpHbIe AYarpamMmsbl (TPeyro/IbHUKU TOKOB).

KoHTpo/ibHBIE BONIPOCHI

1. Kakuie mpuuMHbI BbI3bIBAIOT yMeHbLIIeHHe KO3(QULieHTa MOLL{HOCTH?

2. J1nsi Kakoy 11eJid YBe/TMUMBAIOT KO3 ULIMEHT MOIIHOCTH B 3/IEKTPUUYECKUX LIersix?

3. UTo Takoe pe30HaHC TOKOB?

4. Kak 13MepsIIoT akTUBHYIO U PeaKTUBHYIO MOLIJHOCTU?

5. [ToueMy nazieHve HanpsyKeHUs B IMHUM 3aBUCUT OT KO3(PULIeHTa MOLIJHOCTU?

6. [TosicHuTe Ha TMpHMepe, KakK 3aBUCUT BeJWUYMHA TIOJTHOW MOILIHOCTH WCTOUHUKOB
3JIEKTPO3HEPruu OT K03 PHIieHTa MOILITHOCTH TTOTP eOuTeIs.

7. O6BsiCHUTE, YTO TIOHUMAIOT TI0J] aKTUBHOM, PEAKTUBHOM U TTOJTHOM MOLIHOCTSIMM, M T10Ka3aTb, I10
KakuM (hopMyJiaM OHU PaCCUMTBIBAIOTCS.

8. Haruimre Qopmysibl 51 pacyeTa COTNPOTHBJIEHUs], TOKOB, HarpsDKeHUHM, MOIIHOCTeN [JIs
CXeMbl UCC/IeJOBaHUM.

9. IpuBeauTe criocobbl yBemuueHUst KO3QPULeHTa MOLI[HOCTH eCTeCTBeHHBIM ITyTeM.

10. IMosicHUTe C UCII0/Ib30BaHNEM BEKTOPHBIX JuarpaMM, Kak 3aBUCUT KO3 (ULMEHT MOLL{HOCTH
noTpeOuTe/Isi OT BeJIMUMHBI aKTUBHOM (PEAaKTUBHOM) COCTaB/ISIOLLel TOKa Harpy3KHy.

11. B s5ekTpr4eckom Lierny (CM. pyC. 5.2) MPOU3Be/N MOJIHY0 KOMIIEHCALMIO PeaKTUBHOM MOLJHOCTH.
Ha ocHoBaHMu noka3aHuii Kakvx MpuOOpOB MOXKHO CZie/laTh Takoe 3aKkmoueHre? OOBsICHUTB MpY MOMOLU
BEKTOPHBIX IMarpaMMm U ¢ GpU3UUeCcKOl TOUKH 3peHMUs.
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B KoHIle 3aHATUS TperiofjaBaTe/ib IyTeM YCTHOTO OIpoca TpOBepsieT yCBOeHWe 3HaHUM
CTYJEeHTaMU 110 BOMpOcaMm /ijisi caMmorpoBepkKu. OQopmiieHHbIe 0TUeThI IPOBEPSIFOTCS U MOUCHIBAIOTCS
TriperofiaBaTesieM.

Kpurepun oneHKu:

5 0a/I0B BBICTAB/ISIETCS CTYAEHTY, KOTOPBIM TMPUHUMAaeT aKTUBHOE y4acTHe B BBITIOJHEHUH
paboThI, MPaBWILHO U aKKypaTHO O(OpM/ISIET OTUYeT, MPaBW/ILHO OTBEYAeT Ha BCe TOCTaB/IEHHBIE
BOTIPOCBHI, yMeeT TI0JIb30BaThCsl  3/IeKTPOU3MEPUTENIbHBIMM  TPUOOpaMH, B/afieeT  MeTOoAaMHU
3/1eKTPUUeCKUX U3MepeHuH.

4 0a/u1a BBICTAB/SIETCS CTY/E€HTY, KOTOPBIM TPUHHMaeT aKTUBHOE yJacTHe B BBINIOJIHEHUU
paboThI, TPaBUIBHO M aKKypaTHO 0(hOpPMJISIET OTUET: IPU OTBETe Ha MOCTaB/IEHHBIE BOIIPOCHI ZIOMyCKAeT
He3HauuTe/IbHble HeTOUHOCTH, He UCKa)Kalollle ero CoZiep KaHusl.

3 0Gasa BBICTaB/SETCS CTY/|eHTY, KOTODBIM TIpDUHMMaeT He OuYeHb AaKTMBHOE ydacThe B
BBITOJIHEHUM pabOThl, TIPaBUILHO M aKKypaTHO O(OPMJ/ISIET OTYeT, TPU OTBETe Ha TOCTaB/I€HHBIE
BOTIPOCHI JIOMyCKaeT HETOYHOCTH.

2 Da/1a BBLICTAB/SIETCS CTY/€HTY, KOTOPBIM IMAaCCMBHO OTHOCUTCSI K BBITIOJTHEHHIO PabOTHI,
MpaBWIbHO 0()OPMJISIeT OTUET, TIPU OTBETe Ha M0CTaB/IeHHbIe BOMPOCHI UCTIBITHIBAET 3aTPyIHEHUSI.

@oH/| TECTOBBIX 3aJJaHUH [I/Isl TEKyLlero KOHTPO/1A 3HAHUH 110 TeMe:

Bbibepume o0uH eapuaHm omeema.
YrioBasi yacToTa w onpefie/isieTcsi B COOTBETCTBUH C BhIPa)XKeHUEM:

w=2fT

w=1/T

fw=2p

w=2pT

MrHoBeHHOe 3HaueHHe 0H0(a3HOro CHHYCOMAA/ILHOI0 TOKa i(f) 3anuchIBaeTcs:
+ I(f) =I sin(@wt + y,)

6) =L, (et + 1)

i€ =U ¢+ v)

i) =U sm(f+y,)

Yroa casura das ¥ mexay nanpsokeanem i(f) =U7 sin(af + y7,) u Tokom
i(t) =1, sin(@t + ;) onpepenserca Kak:

==Y,y

o=y, -y,

rO=Y, Y

o=y, + Vi

AMIINTY/|a CHHYCOM/A/IbHOr0 HanpsukeHus u(t), 3ajianaoro rpaguuecku

B ¥ )
200

7 49, ot cocraBiiser:

/2 27 pag

282 B

2pB

141B

+200 B

JlelicTByIOIIIee 3HaYeHHe CHHYCOM/AA/IbHOI0 3/IeKTPHYECKOro ToKa
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i(t)=I,sin(e@i + ;) onpemenserca Kak:
I siny,

I [siny;

+ I 12

Bk

MrHoBeHHOe 3HaueHHe ToKa i(t) nmpu HanpsbkeHuM u(t)=100 sin 314t B u BeimurHe R, paBHO# 50

OM cocTaBUT:

0,5 sin 314t A
+2 sin 314t A
150 sin (314t+p/2) A
5000 sin (314t+p/2) A
R i
HauanbHas ¢a3a Toka i(t) npu Hanpsokenuu u(t)=100sin(314t+ n/4) B coctapur = F——:
—_—
-1t/4 pap
0 pazx
+7 /4 pap
3r /4 paf,
VIHyKTHBHOE COIIPOTHB/IEHHe <% ; PaBHO :
1/l
aw’
1/ e
+ @il
EMKOCTHOe COTPOTHB/IEHHE L~ PABHO :
a’
+1/(wC)
.
1/(ewl)

EMKoCTHOe conpoTuB/ieHne X~ npu Beanunne C=100 mx® u yrioBoii yacrore w=314paj/c
PaBHO :

[

c i
I
3
i
_—

31400 Om

+ 32 Om

314 Om

100 Om

KoMIL1eKCcHoe COnpoTUB/IeHHe Z MPH KOMIUIEKCHbIX Hanpsokenuu U v Toke I Ha Bxoge

MAaCCUBHOT0 ABYXII0/IOCHHUKA PABHO :

—
o—

LU

+U/I
I/0

B
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1=

-1

Yron caura ¢a3 j Mexay HanpspDKeHHeM TOKOM Ha BX0/le IPUBe/|eHHO IelH CHHYCOH/Ja/THbHOI'0
TOKa paBeH :n_,v{{_\_é_g

arctg (L/R)

R/mwL

oL/R

+arctg (0L /R )

Ic IS

Xe R
KomiuiekcHoe cOnpoTHB/IeHHe TIPHBeeHHOM 1ienu Z paBHO : "_l |c —
+ R—jf(C)
R+C
R + joC
R — jooC

14.BeKTOpHOI AarpaMmMe \ @ COOTBETCTBYeT CxeMa:

|:“1
g

—f I
L R

G_/W:'_o
+ o
Q_.f—;%—\_| I

U
BekTOpHOM AnarpaMme z x COOTBETCTBYeT CXeMa:
I

B

— |}
i i
m_ll—m
c R
-
L R
R T T b S

H}Iﬂ KaTyIIKH HHAYKTHBHOCTH, BK/IIOUCHHOH B Lernb NepeMeHHOro ToOKd, CripaBe/j/yIMBO
OTHoOllIeHue

uL = LJ- iL dt | L
| di '
+ur, = dr /m
. €L
uL = LlL -—
di. , U
uL = dl + LJ' L dl —_—>
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I[J'lﬂ KOH/J€HCAaTOPAd, BK/IIOUEHHOI'0 B Lielb MepeMeHHOIro TOKa, CIipaBel/INBO OTHOILLIEHHE:

1 . i
+uC: ?J. lcdl >
diC C
u=C— / I I /
dt / | | 7
uc = Cic u
cdic L[ c

w=""gq +C
Ecnu HanpspkeHue onepe)kaeT TOK Ha 30 , To XxapaKTep Harpy3Ku:

30° |

+aKTUBHO-UH/YKTUBHbBIN

aKTHMBHO-eMKOCTHOM

WH/IyKTUBHBIN

€MKOCTHOM

B BeTBH, cofepikamieil UMCTO UHAYKTUBHBIN 3/71eMeHT L:
TOK OTCTaeT OT HanpshKeHUs 10 ¢ase Ha yroma @

TOK OTlepe)kaeT HamnpspKeHus 1o da3e Ha yros ¢
+HanpsbKeHue OTCTaeT OT ToKa 1o (ase Ha yrosn /2

TOK OTCTaeT OT HarpsbkeHUs 1o ¢da3e Ha yroJ /2

B BeTBH, cojiepiKaieil UMCTO eMKOCTHBIHN 3/1eMeHT C:
TOK OTCTaeT OT HarpshkeHUs 1o ¢a3e Ha yroma @

TOK OTlepe)kaeT HamnpsbKeHus 1o (ase Ha yrou @
+HanpsbKeHHe OTCTaeT OT TOKa 1o (ase Ha yros /2

TOK OTCTaeT OT HafpsbKeHUs o ¢a3e Ha yroJ 11/2
BkroueHUI0 MHYKTUBHON KaTyIIKHU B IjeNlb CHHYCOM/AA/IBHOI0 TOKA COOTBETCTBYeT BeKTOPHasi
AuarpaMma:

- U
1
’ ! U 1
U U
1. 2. 3. + 4,

AKTHBHas COCTaBJ/ISIOIIAs KOMIIJIEKCHON MPOBOAMMOCTH M0 KOMIIEKCHOMY CONPOTHBJ/ICHUI)
BeTBH ompe/je/sercs no opmyie:

+ g=R/ZZ;

b=X172;

Y=g—jh

OO1Mii TOK B IAHHOM L|eNTH PaBeH:
0A; |_’
+1 A;
2 A;
3A. I.-3A ln-1A Io-3A

OO01ee HaNIpsDKeHUE B JAHHOM IeNM PaBHO:

~U XL R - Xc
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XL R Xc

0 B; —N 1 1
+100 B; Ui-200B Us-100B  Uc-200B
200 B; ~U

300 B.

IToiHOe compoTHUB/IeHHE ydYacTKa Lend, cojepikaileil pe3ucTop, MHAYKTHUBHOCTH M €MKOCTh,
onpe/ie/iA0T Mo hopmyiie:
7=R+X1+Xc

172\ RGP

Z:R-XL-XC

7= [ 2

Pe3oHaHC TOKOB B 3/IEKTPUYeCKOH LeN BO3HHKAET:

B KOHTYpe C Mapasjie/bHbIM COeJMHeHeM MHAYKTUBHOM KaTyILlIKU U KOHZEeHCaTopa;

B KOHTYpe C M0oC/e[iloBaTe/IbHbIM COeIMHEHNEeM UHAYKTUBHOM KaTyIIKW U KOHJeHCaTopa;
TIpU paBeHCTBe HYJI0 TIOJTHOTO BXO/IHOTO PEaKTUBHOI'O COTIPOTHBIIEHUSI KOHTYPa;

+TIpM paBeHCTBe HYJIIO MOJTHOW BXOJHOW peaKTUBHOM MPOBOAUMOCTU KOHTYpa.
XapakTepuCTUKy MHAYKTUBHOCTH KaTYyIIKU WITIOCTPUpYeT rpauk:

U,B»[«/ Q,Kn/[\/ Y B6 V W,ﬂmV
> > > >
1 LA u,B ILA Tc

+ 2) 3) 4)
XapakTepHCTUKY KOH/IEHCAaTOpa WLIIOCTPUpPYeT rpaduk:

U,B]/ Q,KJ'I/V Y B6 »I\/ W,ﬂ)K,V
LA UB . Te
1) 2) 3 A

4)

+
I

»

0 t

I'padux u3MeHeHus TOKa npu t > 0 COOTBETCTBYeT LieNu:

R
J _/

I T E}

N
A
]

+1 2 3
K nepBomy 3aK0Hy KOMMYTAI{U¥ OTHOCHUTCH COOTHOIIICHHE:

ip(0-) iL (0+)
Uc (0-) =Uc (0+)
+HL (0) =iL (04)
Uc(0-) Uc((0+)
Ko BTOpOMY 3aKOHY KOMMYTaLil OTHOCUTCSI COOTHOLLIEHHe:
ip(0-) ip (0+)
+UcC (0-) =Uc (0+)
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i, (0) =iL (04)

Uc (0-) Uc(0+)

B 3/1eKTpUUecKo# 1ienu MpH 3aMbIKaHUM KJTI0YA S He MOT'YT H3MeHUThCH CKaYKOM TOKH:
I4 I5 I

— R1 — 1 c >
— " I

| 10
c e N A

I1, 12, 17

I4, 15

+13, 16

11, 14, 15, 17

Bk/110ueHH1I0 e MKOCTH B enb CHHYyCOUd/IBHOI'0O TOKAd COOTBETCTBYET BEKTOPHAA JUarpaMMa:
|

L 1
1
1 L |
_ —_—— —— -

+1 2 3 4

3ajaHbl TOK ¥ HanpspKeHHe: i = I max * sin (t) u = Umax * sin(t + 30°). Onpegenure yrou cBura ¢as.
00

+30°

60°

150°

CxeMa COCTOUT U3 OAHOI0 Pe3MCTUBHOIO 3j/IeMeHTa C conporusB/ieHneM R=220 Om. Hanpsoxkenue
Ha eé 3axkuMax u= 220sin628t. OnpejenuTe NokasaHus aMnepMeTpa U BOJIbTMeTpa.
+I=1AU=220B

[I=0,7 AU=156 B

[I=0,7AU=220B

I=1A U=156B

AMIIMTYyla CUHycoujanbHoro Hanpsbkenus 100 B, HauanbHas ¢asza = - 60°, yacrora 50 I'r.
3anuiuTe ypaBHeHHe MTHOBEHHOT0 3HaYeHHs 3TOr0 HalpsDKeHMsI.

u=100cos(-60t)

u=100sin (50t - 60)

+u=100sin (314t-60)

u=100cos (314t + 60)

ITotHas noTpedsisieMas MOIHOCTH HAarpy3ku S= 140 kBT, a peakTuBHast MmomHocTh Q= 95 KBAp.
Onpepenure Ko3(puipeHT Harpy3Ku.

cos = 0,6
cos =0,3
cos =0,1
+cos = 0,9

IIpy KakoM HanpsDKeHMH BbIrOAHee TIepe/aBaTb 31eKTPHUECKYI) SHEPrul) B JIMHUHU
j/IeKTponepeAay Npy 3aaHHON MOLHOCTH?

[1py NOHWKEeHHOM

+I1pu MOBBILLIEHHOM

bespasnuuHo

3HaueHue HanpsokeHus yTBepxxaeHo 'OCTom
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OmnpepenuTe nepuoj CUrHasia , eC/id 4aCcToTa CHHyCcoujaabHoro Toka 400 I'n,.

400 ¢

1,4 c

+0,0025 ¢

40 c

OOBIYHO BeKTOPHBIE AHArPaMMbI CTPOSAT /IS &

AmMrnmmtyaHbIx 3HaueHu 3/1C, HanpshkeHU U TOKOB

+[leMicTBytolux 3HaueHui J/]C, HarpsyKeHU U TOKOB.

MrHoBeHHbIX 3HaueHu D/]C, Hanps>KeHU U TOKOB.

[ elCTBYIOIINX Y aMIIMTYJHbIX 3HAaUeHUI

Kak u3meHurcs casur (a3 Me)xay HanpsDKeHHeM M TOKOM Ha KaTyllKe HHAYKTHBHOCTH, eC/TH 00a
eé mapamerpa (R u X1) ofHOBpeMeHHO yBe/IMUaTCA B /jBa pa3a?

YMeHbIIUTCS B [IBa pa3a

YBenmuuurcs B jBa pasa

+He usmenurcs

YMeHbIINTCS B UeThIpe pas3a

MrHoBeHHOe 3HaueHHe ToKa I=16sin157t. OnpejenuTe aMIUIMTYAHOEe U JieHCTBYIoLIee 3HAUEHHEe
TOKa.

16 A; 157 A

157A ;16 A

11,3A;16 A

+16 A ;11,3

B nenu CMHYCOHJA/IBHOT0 TOKA C Pe3MCTUBHBIM 3/IEMEHTOM 3Heprus HCTOYHUKA npeodpa3yercs B
JHepPruio:

MarHuTHOTO T10JIA

3J1eKTPUUECKOr0 MOoJist

+TeIJIOBYIO

MarHuTHOTO U 3JIEKTPUUeCKOr0 MoJjiei

Ykaxute mapaMeTrp nepeMeHHOr0 TOKa, 0T KOTOPOro 3aBMCUT HUHAYKTHBHOE CONPOTHB/IEHHE
KaTylIIKH.

[JeiicTByrOlllee 3HaUeHUe TOKa

HauanbHas ¢a3a Toka

+11eproj iepeMeHHOT0 TOKa

MakcrMasibHOe 3HaueHue TOKa

Konpencarop emkocTei0o C mojK/IH0UeH K MCTOUYHUKY CHHYCOH/a/bHOro ToKa. Kak m3menurcs
TOK B KOH/|eHCaTope, eC/Id YacTOTy CHHYCOH/Ja/IbHOI'0 TOKa YMeHbIIUTH B 3 pa3a.

ToK B KOH/IeHCaTOpe He 3aBUCUT OT YaCTOThl CUHYCOM/A/JIbHOTO TOKaA.

YMenbmTCA B 3 pasa

+¥YBenmmuuTcs B 3 pasa

OcTaHeTcs1 HeU3MeHHOM

Kak u3meHuTCA Nepuoj; CHHyCOMAAQ/IbHOr0 CUrHa/la PH YMeHbIIIeHNH 4acToThl B 3 pa3a?

[Tepuo He U3MEHUTCS

+Ilepuof yBennunTcs B 3 pasa

[Tepuos ymeHbIIMTCS B 3 pa3a

[Tepyioj n3meHurcs B 6 pa3

Karymka ¢ HHAYKTUBHOCTBHI0 L mojk/I0ueHa K MCTOUHUKY CUHYCOMAQ/ILHOr0 HanpsbkeHus. Kak
U3MEHHMTCA TOK B KaTylIKe, eC/IM YaCTOTa MCTOYHUKA YBe/IUUUTCA B 3 pa3a?

+YMeHbLIMTCS B 3 pas3a

YBemmuurcs B 3pasa

He uamenutcsa

N3menurcs B 6 pas
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MeToauKa NpoBeieHus TeKYIero KOHTPOJIst

[TapameTpbl MeTOAUKHU 3HaueHue IrapameTpa
[Ipenen AMTENIBHOCTH BCETO KOHTPOJIS 20 MUHYT
[TocnenoBarenbHOCTb BbIOOpa TECTOBBIX 3aJjaHUM CnyuaiiHas
[TpeasiaraeMoe KOIMUECTBO TECTOBBIX 3aJaHUM 10

Kpurepuu onjeHku:

5 0a//IOB - OLleHKAa «OT/IMYHO» BBICTAB/ISIETCS CTY/EHTY, KOTOPBIN MPAaBUIBLHO BhIMOMHUI 90-
100% TecTOBBIX 3a/laHUH.

4 6a/1/I0B - OIIeHKa «XOPOILI0» BLICTABJISETCS CTY/I€HTY, KOTOPBIN MPaBU/IbHO BhinoHMI 70-80%
TeCTOBBIX 3a/laHUM.

3 0a/mma - OIeHKA «YZOBJIETBOPUTE/ILHO» BBICTAB/ISETCS CTYAEHTY, KOTOPBIM ITPaBUIBHO
BbINoiHUI 50-60% TecToBBIX 3aaHMUM.

OueHKa «Hey/JOBJIeTBOPUTEbHO» BBICTAB/SIETCSI CTY[AEHTY, KOTOPbI MPaBU/ILHO BBIOJIHUT
MeHee 50% TeCTOBBIX 3aJJaHHH, Oa//Ibl He BHICTAB/ISIOTCS.

Pa3zgen Ne3 «Tpexda3zHbie nenum»
KoHTponupyembie KOMITeTeHL[UH (3HAHUSI, YMEeHUS]):
OK-1; 2, TIK — 2.1; ¥Y1; ¥3; 31; 33, JIP-18

Bonpocsl /11 NMCBEMEHHOr 0 onpoca:

1. TpexdasHubie cuMMeTprUuHble cucTeMbl D/C.

2. CoenviHeHuWe 3Be3[0 M TpeyrojbHUKOM. JIWHeliHble M Hy/leBOM MpOBOJA, JHWHeWHble U
(asHble HaMpsDKeHUsI U TOKMU.

3. Kak BbI 00BSICHUTE, UTO HAIPsDKeHHs1, KOTOPbIe TIOyYaroT OT Tpex(asHbIX 1ierel, MoryT ObITh
rpe/iCTaB/eHbl caeAyowmum psgom: 127, 220, 380, 660 B?

4. KakoBbl PyHKLIMU HYIEBOTO TIPOBOJIA B CUCTEMeE «3Be3/la» — «3Be3/ia» TIPU HeCUMMEeTPUUHOU
Harpyske?

5. Ilpu kKakux criocobax coeJUHEHHWs] TeHepaTopa C Harpy3KOW JIMHEeHHBI TOK paBHSETCS
¢dasHOMY TOKY?

6. Tlpu kakux crocobax coeauHeHWs TeHepaTopa C Harpy3Koil JMHeWHOe HalpsKeHue
paBHsieTcsi pa3HOMY?

7. PacueT cuMMeTpPUYHOM LIeNU MpY COeIMHEHUM 3Be3/ia-3Be3/a.

8. PacueT cMMMeTPHUYHOM LieNy NPY COeJMHEeHUU TPeYrOJIbHUK-3Be3/a.

9. PacueT HeCMMMeTPHUYHOM LieNY NPY COeJUHEHUU 3Be3/ja-3Be3/a.

10. PacueT HeCUMMETPUYHOM LieNY NIPY COeJUHEHUU TPEYT0JIbHUK-TPEYTrO/IbHUK.

11. PacueT HeCMMMeTPHUYHOM LieNU NPU COeUHEHUM TPeyro/IbHHK-3Be3/a.

12. CooTHoOLIeHYsT MeX/y JIMHEMHBIMA M (Pa3HbIMUA HaNpPSKeHUSIMHA U TOKaMU MpY COeUHEHUU
HeCMMMETPUYHOW Harpy3KHy 3Be3fi0u.

13. CooTHO1LIeHHs MeX/y JIMHEMHBIMA M (Pa3HbIMUA HaNpPSKeHUSIMHA U TOKaMU MpY COeUHEHUU
HeCUMMETPUYHOW Harpy3K{ TPeyrOJIbHUKOM.

14. CooTHOLIEHHs MeX/ly JIMHEMHBIMUA U (pa3HbIMU HaIpSDKeHUSIMA M TOKaMH NP COeJUHEHUU
CUMMETPUYHON Harpy3Ky 3Be3ZI0u.

13. CooTHoOLIEeHHs MeX/y JIMHEMHBIMUA U (pa3HbIMU HaIpSDKeHUSIMA M TOKaMU NP COeJUHEHUU
CUMMETPUYHOM Harpy3Ky TPeyrOJbHUKOM.

16. Kak 3KcriepumeHTabHO OTpeieiTh 3aKUMBI (pa3 A, B, C cumMeTpruHOM Tpex(asHOM CUCTeMbl
HarpsDKeHU ?

17. AKTUBHasl, peaKTUBHas U MOJHasi MOLL{HOCTH Tpex(a3HOW CUCTeMbl?

18. [ToueMy Mpy CUMMETPUYHOM Harpy3ke pacyeT MO>XHO BECTHU Ha O/IHYy (a3y?

19. IloyueMy aKTHMBHYH0 MOLJHOCTb Tpex(asHOW CHCTeMbl INpPU HaJUUMK HYJIE€BOrO IPOBOJA
HeJb351 U3MepSTh C TOMOLbI0 CXeMBbI C IByMsI BaTTMeTpamu?

W3 TecToBBbIX 3a/jaHU (hOpMUPYyeTCsl 5 BapUaHTOB 3aJjaHUi 10 3 BOMPOCa B KaXKJJOM.
Kputepuu onjeHKH:
5 0a/I0B - BBICTAB/SIETCS CTYZEHTY, KOTODBHIM IPAaBW/ILHO BBIMIOJHWAT BCE TIOCTaB/IeHHbIE
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BOITIPOCHI, JIOTHUECKH W CTPOMHO M3/1araeT yueOHbI MaTepHas, yMeeT IPOU3BOAUTE TIOAO0DP 3/1IeMEeHTOB
3/IEKTPUYECKUX Lleflell U 37eKTPOHHBIX CXeM, 3HaeT METOJbl pacueTa W W3MepeHHsT OCHOBHBIX
rapaMeTpoB 3/IeKTPUUECKUX, MAarHUTHBIX U 37IEKTPOHHBIX Liere.

4 0Ganma - BBICTABJSIETCS CTY/€HTY, KOTODbIM IO CyI[eCTBY OTBeuyaeT Ha IIOCTaBJIeHHbIE
BOTIPOCHI, C HEeDOJBIIUMU TIOTPELIHOCTSMH TIPUBOAUT (HOPMY/MPOBKY OMpe/ieNieHHid, B OTBeTe
JoryckaeT HebosibIve Tipoberbl, He NCKaKaroIlye ero Co/iepyKaHus.

3 0as1a - BBICTaB/SIETCS CTYAEHTY, KOTOPBI He COBCEM TBep/O BJajieeT MaTepuasioM, TIpH
OTBeTax JI0MyCKaeT MajoCyllleCTBeHHbIe MOTPEeIIHOCTH, UCKa)KeHUs1 JIOTUUeCKOU Moc/ej0BaTe/IbHOCTH,
HETOYHYI0 apryMeHTaL[1I0 TeOPETUUECKHX MOI0XKEHUM.

2 Qamna - BBLICTAB/ISETCS CTYAEHTY, KOTOPbIM €1abo BiafieeT MaTepwasjoM, TpU OTBeTax
JIOTTyCKaeT CyLeCTBeHHbIe MOrPELIHOCTH apryMeHTaly TeOpeTUUeCKUX MOI0KEeHUM.

1 0an - BBICTAB/ISAETCS CTY/EHTY, KOTOPBI MMeeT o0Ilee TMpeZcTaB/ieHHe O MaTepHase, Ipu
OTBeTax /JI0MyCKaeT HETOUHYI0 apryMeHTaL[|I0 TeOPETUUeCKHX T0/I0KEHMI.

JIaGopaTopHasi padorta
Tema: MccnegoBanue nenu Tpex¢a3Horo Toka
MpH CoOeJUHEHUH TOTPedUTE/ el Mo CxeMe «3Be3Ja»
(Bpemsi mpoBe/leHuUs 3aHATHS — 3 yaca)

Llenb 3aHamus: vucciefoBaHue 1iery Tpex($a3HOro TOKa MpU COeIUHEHUU TIOTpeOuTesneil SHepruu
10 CXeMe «3Be3/la» /ISl Pa3/INUHbIX PEXKUMOB pabOTHI.

ITopsidok ebinoaHeHuUst pabombl
1. CobpaTb 3/1eKTPUUEeCKYO L[eTh COTJIACHO PUCYHKY.
A

Ao @ 5
Bo W

Puc. IlpuHyunuaabHas 3nekmpuyeckas cxema uccine008aHus
mpexga3zHoli yenu npu coeduHeHUU nompebumeseli no cxeme «38e30a»

e

)
N,

OO(L'<

o

2. YCTaHOBUTb CMMMETPUUHYIO Harpys3Ky B (a3ax (0JuMHaKOBOe KOJIMYECTBO JiaMIl B KaXK[OW
¢ase) 1 3anucars OKa3aHst TIPUOOPOB NPY HAJTMYUK HEUTPAIbHOTO TIPOBO/IA M Oe3 Hero (BK/TFOUeHHe 1
OTK/IIOUeHHe HeMTpasbHOTO TIPOBO/Ia TIPOM3BOIUTE TyMOiepoMm S).

Ybemurbes, uto U, = \/3 Ug.

3. YcTaHOBUTh HECUMMETPUYHYIO Harpysky (a3 (pa3Hoe KOIMUYECTBO JIaMIl B KaxkzoH ¢ase) u
3arucaThb Moka3aHust TpUOOPOB TIPY Ha/IMUKMK HEUTPaIbHOT O MPoBo/ja U Oe3 Hero.

4. Y CTaHOBUTh CIMMETPHYHYIO Harpy3Ky ¥, OTK/TFOUMB BCe JIaMIIbI B OIHOM 13 (a3 moTpebuTersi, Uto
COOTBETCTBYeT 00OpBIBY B /JaHHOM (ha3e, 3arvcaTh TOKa3aHUsi IPUOOPOB MPY HAIMUMK HeMTpalbHOTO MPOBO/A
u 0e3 Hero.

5. IIpoBecTH OIBIT KOPOTKOTO 3aMbiKaHWsl (pa3bl Oe3 HeWTpasbHOro TmpoBofa. st 3Toro
HAKOPOTKO 3aMKHYTh Hauasio U KOHel] 000# ¢a3bl, Haripumep A u X. Harpy3ka gByx apyrux ¢a3s rpu
3TOM /I0/DKHA ObITh CUMMETpHUUHasi, HeldTpa/ibHbIi MTPOBOJ, OTK/IIOUEeH. 3anucaTh oKasaHusl MprubopoB.
Bce maHHBIE U3MepeHUI U BBIUMC/IEHU BHECTH B Tabuiyy 7.1.
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Tabauya. Pe3yabmambl uccnedo8aHust 31eKmpuueckol yenu ¢ coeOuHeHueM nompebumesneli no cxeme
«38€30a»
XapakTep UrB Us, | Uc, | Uas, | Usc, | Uca, | Unn, | Ia, | Is, | Ic, | In,
Harpy3Ku ’ B B B B B B A Al A|A
1 2 3 4 5 6 7 8 9 10 | 11 | 12
CumMmMeTpruHast 6e3 HeHTpaTbHOTO
TPOBOJA
CuMMeTpyYHasi C HeUTpaTbHbIM
TIPOBOJIOM
Hecumvmerpuunasi 6e3
HeWTpaIbHOro MPoBO/ia
Hecvimmerprynas ¢
HeWTpa/TbHbIM TPOBOZIOM
INonHast pa3rpy3Ka ojHok (hasbl
0e3 HelTpa/IbHOTO TIPOBO/IA
I[NonHast pasrpy3ka ofHoM a3kl
HeWTpa/TbHbIM TPOBOZIOM
Kopotkoe 3amMbIkaHvie ¢a3bi 6e3
HeWUTPa/IbHOr'0 [TPOBOIA

IMpumeuanue. Uny — HampsbkeHHe, H3MepsieMOe MeXXJy HeWTpalbHbIMU TOUKaMM TeHepaTopa M
Harpys3kKu.
6. [TocTpoUTh BEeKTOPHbIE AWAarpaMMbI Ji/1s1 KaXKI0T0 MyHKTa.

CoodepatcaHue omuema
1. TIpuHLIMITAaIbHAs 3IeKTPUYECKasi CxeMa /1abopaTOpHOM YCTaHOBKH.
2. Tabnuiia c pe3ysibTaTaMu U3MepeHuH.
3. PacueTHble popMyJibl ¥ BEKTOPHBIE AarpaMMBbl.
4. BeiBogip 10 pabore.
KoHTpo/bHBIE BONIPOCHI

1. Kakoe coeqpiHeHe (a3 reHepaTopa v Harpy3KU Ha3bIBAeTCs «3Be3I0N»?

2. KakoBo cooTHOlIeHVe MexJy (asHbIMM M JIMHEWHbIMM HalpsUKeHUsIMM W TOKaMHM TpHU
COeJMHEeHUU Harpy3KH «3Be370i»?

3. OOBSICHUTL Ha3HauUeHWe HYJIeBOT0 TIPOBOJA.

4. Kax ornpezie/iuTh TOK B HYJIeBOM IIPOBOZE?

5. UTo Takoe HanpsbkeHHe CMelleHUs] HelTpann? B Kakux ciy4asx OHO paBHO HYJIFO?

6. Yem omacHO KOpOTKOe 3aMblKaHWe OJHOW (a3bl MpPU HaJIWYMU U OTCYTCTBHUU HYJIeBOTO
rnposoja?

7. Kakas TpexcasHasi crcTeMa Ha3bIBaeTCsl HECBSI3aHHOM ?

8. [TosicHUTb MOCTPOEHHbIE BEKTOPHBIE jarpaMMBl.

B KoHLe 3aHATHA TMpernojaBaTesib IyTeM YCTHOIO OIpOca TMpOBepsieT YCBOEHWe 3HaHWM
CTyZIeHTaMH I10 BOIIpOcaM Jijisi caMoripoBepku. O(opMiieHHbIe 0TUeThI IPOBEPSIFOTCS M MOANHCHIBAIOTCS
TrperofiaBaTesieM.

Kpurepuu onjeHku:

5 0a/I0B BBICTAB/ISIETCS CTYZEHTY, KOTOPBIM MPUHUMAaeT aKTUBHOE y4acTHe B BBITIOJHEHU!
paboThl, MPaBUIBHO W AKKypaTHO O(OpMIIsSeT OTueT, MPaBWIbHO OTBeYaeT Ha BCe TIOCTABJeHHBbIE
BOTIPOCHI, yMeeT TI0JIb30BaThCsS  3/1eKTPOU3MEpPUTebHBIMU  Tpubopamu, BiafieeT  MeTOoAaMHu
3/IEKTPUYECKUX M3MepeHUH.

4 0asia BbBICTaB/SETCS CTYZEHTY, KOTOPbIM NPUHMMAeT aKTHBHOE y4yacTHe B BbINOJHEHUH
paboThI, IPaBUIBHO M aKKypPaTHO 0OPMIISIET OTUET: MIPY OTBETe Ha M0CTaB/IeHHbIe BOTIPOCHI IOy CKaeT
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He3HauUTe/IbHble HETOUHOCTH, He UCKa)Karoll[e ero ColepKaHusl.

3 0Gana BBICTaB/SETCS CTY/|€HTY, KOTODBIM TIpDUHMMaeT He OuYeHb AaKTUBHOE ydacThe B
BBIITOJIHEHUM pabOThl, TIPaBUILHO W aKKypaTHO O(OPMJ/ISIET OTYeT, TPH OTBeTe Ha TOCTaB/I€HHBIE
BOIPOCHI JI0MyCKaeT HETOYHOCTH.

2 Da/u1a BBLICTAB/ISIETCS CTY/I€HTY, KOTOPBIM IMAaCCMBHO OTHOCUTCSI K BBITIOJTHEHHIO PabOTHI,
MpaBWIbHO 0()OPMJISIeT OTUET, TIPU OTBETE Ha M0CTaB/IeHHbIe BOMPOCHI UCTIBITHIBAET 3aTPy/IHEHUSI.

JlabopaTopHas paGora
Tema: UcciegoBanue nenu Tpex¢a3HoOro Toka
MPH COeJUHEHUH MOTPeduTe1eil Mo cxeMe «TPeyroIbHUK»
(Bpems IpoBefieHMs 3aHATHS — 3 yaca)

Ilenb 3aHATHSA: UCC/IeJOBAaHNE PA3/IMUHBIX PEXKUMOB paboThI TIOTpeOuTe el Tpexda3Horo Toka,
COeJMHEHHBIX 10 CXeMe «TPEYTOJIbHUKY.

ITopsidok ebinoaHeHus pabombl
1. Cobpark 37eKTpUYeCKyr0 CXeMY COTJIaCHO PUCYHKY.

A o\ >
° &
B
(A2
0 &

Puc. Cxema uccnedosaHust mpexcgasHot yenu
npu coeouHeHuu mpey20/1bHUKOM
2. I3mepuTth a3Hble, TMHENHbIe TOKH U HaNpsDKeHUs MIPYM CUMMETPUYHON Harpyske ¢as. ¥YbeauTbcs,
uro I =3 Io. TaHHBIE U3MepPeHUIi 3aHeCTH B TaO/IHILy.
3. [Ipov3BecTy aHanOrMYHble W3MepeHHs [JJ/i1 HeCHMMMEeTPUUHOM Harpy3ku (BK/IFOUMTH pasHoe
KOJIMUeCTBO JiaMIl B (pa3ax). [laHHbIe W3MepeHHid 3aHeCcTH B Tabuiy 8.1.

Tabauya. Pe3yabmambl uccae0o8aHus 31eKmpuyueckol yenu

npu coeduHeHuu nompebumeseli N0 cxeme «mpey20/AbHUK»
Xapakrep Ins, | Iec, | Ica, | Ia Ip, Ic, | Uas, | Usc, | Uca,
Harpysku A A A A A A B B B

CummeTpuuHas

HecummetpuuHas

OO6pbIB a3kl

OOpBIB TUHEHHOTO
TIPOBOZia

4. YCTaHOBHMB CUMMETPHUUHYIO Harpy3Ky, OTK/JHUUTh MOJHOCTHIO JaMIbl B OZiHOU U3 (a3 (0OpbIB
¢a3bl). JJaHHbIEe U3MepeHH 3aHeCTH B TabmuIy.

5. Tlpy cumMmeTpuuHOM Harpy3ke a3 OCYIIeCTBUTbL OOpBIB OJHOTO U3 JMHEMHBIX TPOBO/IOB
(pa3oMKHYTh BBIK/TFOUATesb S). [IaHHBIE U3MEPEHUH 3aHeCTH B TaOJUITy.

6. 17151 BCeX MyHKTOB KCTIepUMeHTa MIOCTPOUTh B MaciliTabe BeKTOPHbIE [arpaMMBbL.
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CooeporcaHue omuema
1. TIpyHIMNIUabHast 3/IeKTprUUeckast cxeMa J1abopaTOpHOM YCTaHOBKHU.
2. Tabnuija c pe3ybTaTaMH U3MepeHHUH.
3. PacueTHble (hOopMy/ibl M BEKTOPHBIE [UarpaMMBbI.
4. BeIBogipI 10 pabore.

KoHTpo/1IbHBIE BOIIPOCHI

1. Kakoe coesiHeHye ¢a3 reHepaTopa UM Harpy3Ky Ha3bIBaeTCs TPEYrOJbHUKOM?

2. KakoBbl COOTHOLIEHUS] MeXJy J/AMHEMHbIMU W (Pa3sHbIMU HarpsDKeHUSIMM U TOKaMu TIpU
CUMMeTPUYHOI Harpy3ke ¢a3s, coe[uHEeHHbIX TPEeYrOJbHUKOM?

3. Kak onpeie/nisitoTcsi iMHeHbIe TOKHU?

4. Kak oripefiesifitoTCSl aKTHMBHAas, peakTHUBHAasi M TIO/Has MOIIHOCTH Tpex¢a3HOW Lienu Ipu
pa3/IMuHbIX Harpy3kKax?

5. KakoBbl OyayT HampspkeHuss Ha (pa3ax TIPUEMHUKOB 3/IEKTPOSHEPTHM, €C/I  TIePeropuT
Tpe/IoXpaHrTe b B OJHOM U3 JIMHENHBIX TIPOBO/IOB?

B KoHLe 3aHATHSA TMperiojaBaTesib IyTeM YCTHOTO OIpoca TMpOBepsieT YCBOeHWe 3HaHWM
CTyZIeHTaMH T10 BOTIpocaM Jijist caMmoripoBepku. OdopMiieHHbIe OTUeThI IIPOBEPSIFOTCS M MOANKCHIBAIOTCS
riperiojjaBaTesieM.

Kpurepumu orjeHku:

5 0a/I0B BBICTABJISIETCS CTYAEHTY, KOTODbIM TMPUHUMAaeT aKTHBHOE Yy4yacTHe B BBITIOJHEHUH
paboThl, MPaBUIBHO M aKKypaTHO O(OpMJISeT OTueT, MpaBUILHO OTBeYaeT Ha BCe TIOCTABJIeHHBbIE
BOTIPOCHI, yMeeT TI0JIb30BaThCsSl  3/IeKTPOU3MEPUTENbHBIMM ~ TpUOOpaMH, B/lafieeT  MeTOAaMHU
3/1eKTPUUECKUX U3MepeHUH.

4 0a/u1a BBICTAB/SETCS CTY[EHTY, KOTODBIM TNPUHUMAaeT aKTUBHOE Yy4acTHe B BBIOJHEHUU
paboThI, IPaBUILHO M aKKYpPaTHO 0)OPMIISIET OTUeT: TIPY OTBEeTe Ha MOCTaB/IeHHbIe BOTIPOCHI JOMTyCKaeT
He3HauuTe/IbHble HeTOUHOCTH, He UCKaXKaloll[1e ero CoZiepKaHusl.

3 0Oasa BBICTAB/ISETCS CTY/€HTY, KOTOPBIA TIPUHHMMAaeT He OueHb AKTHMBHOE ydacTHe B
BBIMTOJTHEHUM pabOThI, TIPaBUILHO M aKKypaTHO OQOpMJISIeT OTYeT, TPHU OTBeTe Ha TIOCTaB/IeHHBIE
BOIIPOCHI JIOMyCKaeT HETOYHOCTH.

2 Da/u1a BBLICTAB/ISIETCS CTY/EHTY, KOTOPBIM IMAaCCMBHO OTHOCUTCSI K BBITIOJTHEHHIO PabOTHI,
MpaBUJILHO OPOPMJISIET OTUET, IPU OTBETe Ha MOCTaB/IeHHbIe BOMPOCHI UCIILIThIBAET 3aTPY/JHEHHS.

(DOH]I[ TeCTOBBIX 3auaHm7i AJIA TEKYIEro KOHTPOJIs 3HAHHUM 10 TeMe:

(Bbibepume 00uH eapuaHm omeema)
Hanpsokenue U, B pe/cTaB/IeHHOM CxeMe Ha3bIBaeTCA:

CpeJHeKBa/|paTUUHBbIMU HaIlpsDKeHHeM
CpeiHUM HarlpsbKeHUueM

+(a3HbIM HaNpsHKeHUEM

JTMHEeVHBIM HarpshkeHUueM

Hamnpsokenne U 4z B mpejcTaB/IeHHO# cxeMe Ha3bIBAETCS:
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+/IMHeNHBIM HarpskeHueM

CpeJHeKBa/[paTUUHBIMU HaTIPsKeHHeM

(ha3HBIM HaMNpsPKeHUeM

CpeJHUM HarpsbkKeHrueM

Hanpsokenue U -4 B mpeCcTaB/IeHHOM CxeMe Ha3bIBAeTCs:

Za

CpeJHeKBa[paTUUHBIMU HaTIPsKeHHeM
CpeJHUM HarpspKeHHueM

+IMHeWHbIM HarpsbkeHrueM

(ha3HBIM HaMNpsKeHUeM

Hanpsokenne U, B mpejcTaB/ieHHO# cxeMe Ha3bIBAETCA:

A
7
=i
B -
B “h
ZL- .-"\_._.-'1‘-\.‘-.—

JTMHEeNHBbIM HarfpshKeHUueM

CpeJHeKBa/[PaTUUHBIMU HaTlpPsKeHeM

CpeJHUM HarpsbkeHrueM

+a3HbIM HarpsHKeHueM

Tpexda3Has Harpy3ka Ha3bIBaeTcsi CHMMETPUYHOM, eC/Iu:
Za:ZbZZc H{Pa;-%#wc

Za # Zb # Zc

tLy=Zy=4;

ZaF Ly 7L, n@=P =@;

B Tpexda3snyio 1enb 31eKTPHYECKOro TOKa 110 CXeMe «3Be3/a-38e3/4a» BBOJMTCHA YeTBePThIi
npoBoj;:

/7151 cornacoBanus (a3 reHepaTopa C COOTBETCTBYIOIMMU (pa3aMu Harpy3KH;

+[1/1s1 BLIPABHUBAHMSA (Da3HBIX HATPSDKEHUM TP HECUMMETPUUYECKON HarpysKe;

AJis1 BEBIDABHUBAHUA (l)a3HbIX HaHp;I)KElelfzi npu CHMMeTpHHECKOﬁ Harpyske;

AJIS TIOAK/TFOUeHU MTpeaoXpaHUuTe Id.

CoOTHOLIeHHs /I TOKOB U HaNpsDKeHui Tpex(asHoii CHMMeTPHYHOM Harpy3KH, COeJuHeHHON B
3Be3/y, HMEIOT BHJ:
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1=l Un=~/3 Ug;

L= /3 Ip; Un=Us;

U=I(-jXo);

U=Ij XL;

JI/IA TOKOB U HanpsbKeHU# Tpex(a3Hoil CHMMeTPUYHOM HAarpy3KH, COeJUHEHHOH B TPeyro/IbHHK,
CIIpaBe/i/IUBbI COOTHOIIIEHUS:

Li=lp; Un=~/3 Ug;

+I= \/§ Ip; Us=Ug;

U=I(-jXo);
U=1j XL;
IToka3aHue amnepMerpa B Tpex(da3Ho# ey NPy CHMMETPUYHOHN Harpy3Ke J0/DKHO ObITH PaBHO:
Z
A —4
3 A; Zp
0 A; 8 ——
2A; c ;:ZC_.,
1A. N
—C®
IToka3zanue BoibTMeTpa B Tpex($a3HoH eny NPy CAMMETPHYHON Harpy3Ke A0/DKHO ObITH PaBHO:
Z
A A
300 B; ZB
+0 B; B e
220 B; c —2c |
110 B.
(V)
()

CooTHoOLIIEHHE MEeXay JIMHeHHBIMH TOKAMH CUMMETPHUYHOI'0 NPpUEMHHKAd, COeJUHEHHOI'0 B 3BE€3]1y
U TPEYTO/JIbHHUK IIPH IIHTAHUHU OT OJHOI'0 ¥ TOI'0 )K€ CHMMETPHUYHOI'0 HCTOYHHUKA, PABHO:

Ina = Ina

+Ina = 3-InA
Ina = \/3'1}1*
Ina = 1/2-InA

CooTHoOLIIEHHE MEXAY JdKTHUBHBIMH MOIIMHOCTAMH OJHWHAKOBBIX CHMMETPHUYHBLIX IPpHUEMHHKOB,
CO€AMHEHHbIX B 3B€3]ly U TPE€YroJibHUK IIPU NUTAHHHU OT OJHOI0 M TOro X¢ CUMMETPUUYHOI'O
HMCTOYHUKA, COCTABUT:

Pa=PA

+Pa =3-PA
Pa = V3-PA
Pa=1/2-PA

3 BeKTOpHOI MarpaMmMsbl ciefjyeT, uTo B (pa3sy C TpexdasHoU YeThIPeXNPOBOAHOM Lienu
BK/IIOYEHBI:

AUy
la b
Uc Upb
vlc

pe3ucrtopsl R

+pe3surctopsl R 1 KoHgeHcaTops! C
pe3ucTopsl R 1 KaTylKu MHAYKTUBHOCTU L
KoHJieHcaTopsl C
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CuMMeTpHUUHOH Tpex(a3HoH cUCTeMOH 3./.C. (HanpspKeHN, TOKOB) Ha3bIBaeTCsl TaKas CUCTeMa,
KOTOPYI0 MO)KHO 3anucaThb B BH/ie:

+uy = 10sin 50t ; u, = 10 sin (100t —Z); u, = 10sin (150t — 2°7),
u, = 10sin314t; u, = 20sin(314t — 120°); u; = 30sin(314t — 240°).

I I

LE=de el =lels: =1
E,=E; E, =Ee /%" E, = Eel%°,
JIuHeliHOe HanpspkKeHHe B MHOroga3HoM 1jenu 3To:
Pa3HOCTb MOTEeHLIMaNIoB TOUeK B Hauasie ¥ KOHL{e POBO/A JTUHUU
+HarpspbkeHue MeXxy JByMsl TMHeMHbIMU TIPOBOJAMU
[Ipou3sBeieHre TOKa B IMHUM Ha MOJIHOE COTIPOTHB/IEHUE (a3bl HArPY3KU
HanpsbkeHre MeXXy HauaioM 1 KOHLIOM (ha3bl Harpy3Ku
CuMMeTPUYHBIN Tpex(a3HbIi MOTPe0UTe /b, COeJUHEHHBIN B TPEYro/IbHUK, MOJK/II0YeH K
Tpex(a3Hoi ceTu HanpsbkeHUem 220 B.
Onpepe/uTh IMHEHHBIN TOK, eC/IH CONPOTHB/IeHNe (a3bl noTpeduTens paBHo 11 Om

o

2) < Ils

2F

20 a

60 a

+34,6 a

11,56 a

Amnepmetp Al, BK/IIOUEHHBIH B ilellb CHMMETPHUYHOr0 MoTpeduTesns, nokasbisaer 17,3 A. Uro
noxKaxer ammnepmerp A2?

O

L.

& = |2

%3

17,3A

20A

+10 A

34,6A

Cucrema CHHYCOH/Ja/IbHBIX JIMHEUHbIX HaNPSDKeHUH, NUTawIias nenb, CAMMeTPpUYHaA.
OmnpejenuThb NOKa3aHHe amnepMeTpa, eciu u3BecrHo, uyro Un=100 B; Z$=10 Om.

—

A N

P

ZLp i
7
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+10A

14,1A

5A

ConportuBieHue (pa3pl CHMMeTPpUYHO TPexdasHoro nmorpedurens pasHo 10 Om. Uto nmokaxer
BOJIbTMETP ( CM. CxeMy ), eC/Id aMIepMeTp nokasbiBaet 17,3 A?

+U=100 B

U=173B

U=300B

U=50B

Bo ck0/1bKO pa3 U3MeHHUTCS BeJIMYMHA aKTUBHOM MOLHOCTH, €C/I CAMMEeTPUYHYI0 Harpys3kKy,
COeIMHEHHYO0 3Be3/10i 0e3 HelTpa/iH, epecoeJUHUTH B TPeyro/IbHUK MPU HEU3MEHHOM
JIMHEWHOM HaMpsDKeHNu?

=
YBenuuurcs B Y 3pa3

=
YMeHbIMTCS B V 3 pa3
+YBe/mmuuTCs B TPU pasa

YMeHbIIUTCS B TPU pasa
CuMMeTPUYHBIN Tpex(a3HbIi NOTPe0NTe /b, COeJUHEHHBINH B TPEYro/ibHUK, HMEeT

conpotueenue daspl Z; = 15 OM. /Ipyroii cuMMeTpHUHBIH OTPEOUTE/IL COEUHEH B 3Be3/ly U
MOAK/TIOUeH K Toii )xe ceru. KakoBo conporuBieHnue a3bl Z; BTOPOro norpeduTeisi, eC/iu
H3BECTHO, YTO JIMHEHHbIE TOKH 000UX MOTpeduTe/Ieil 0AMHAKOBBI.

z, =15 Om.
z, =15-4/3 Om.
z, = 45 Om.
+z, =5 Om.

CuMMeTpPUUYHBIN Tpex(a3HbIi MOTPednTe /b, COeJUHEHHBIN B 3Be3/ly, HMeeT CONMPOTUB/IEHHE
¢a3bl Z; = 9 OM. [Ipyroii cuMMeTpUYHBIH NOTPeGUTEb COEJUHEH TPEYroJIbHUKOM U
MOJK/II0YeH K ToM ke ceTd. KakoBo conporuB/ieHne (a3pl Z; BTOPOro norpeduTeisi, /i
HU3BECTHO, YTO JIMHEHHbIE TOKH 000MX MOTPeduTe/ el 0JHHAKOBBDI.

Z, =9 0mM.

z; = 15,6 0M.
tz5; =27 Om.
z, = 5,2 Om.

ITosTHast MOIHOCTH CHMMETPUYHOT0 Tpex(a3Horo NpHeMHHKA He3aBHCHMO OT Cocoda ero
CoefAiHeHHA paBHa:

S = 3Uyl,.
§ =+/3Uls.
+§ = 3U,l,.
S = Uyl

Jins u3MepeHsi akTUBHOM MOIIHOCTH TPex(}a3Horo norpeduTe/iss Mp CAMMETPUYHOM pPeXXUMe
Heo0X0JMMO M I0CTaTOYHO UMETh 0JHO(a3HbIX BATTMETPOB:
+00UH
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ZiBa

TpH

yeTbIpe

IToueMy 00pBIB HeHTPA/THLHOIO NMIPOBO/A YeTHIPEXMPOX0/JHON CUCTEMbI ABJ/IAETCA aBapUIMHBIM
pexxumMom?

+Ha ogHux (a3ax mpréMHHKa SHepryuu HarnpshkeHue yBelUurMBaeTCsl, Ha APYTUX YMeHbLIaeTCst

Ha Bcex (a3ax npuémHMKa SHepruy HarpsbKeHue raziaer

Ha Bcex (a3ax nmpuéMHMKa SHePryuy HalpsKeHre BO3pacTaeT

Bo3HukaeT KOpOTKOe 3aMbIKaHue

JlaM1nibl HaKQ/IMBaHUA C HOMHHA/IBHBIM HanpsbkeHueM 220 B Bk/rouaoT B Tpex(a3Hyio ceTh ¢
JIMHEeNHBbIM HanpsbkeHueM 220 B. OnpeeiuTh CXeMy COeAMHEeHMs JIaMII.

TpexnpoBOAHOM 3Be3/10M.

YeTbIpeXIpOBOAHOM 3Be3/101

+TpeyrosbHUKOM

[IlecTunpoBOHOM 3Be3/10M.

B Tpex¢a3zHoii nenu 1uHeliHOe HanpspkeHne 220 B, muHelHbIN TOK 2A, aKTUBHasi MOIIJHOCTb
380 Bt. HaiiTu K03()puIjHeHT MOIIIHOCTH.

+cos = 0.8
cos = 0.4
cos = 0.5
cos = 0.6

MeTo/iMKa IpoBe/ieHUs] TeKYILero KOHTPOJIS

ITapamMeTpbl METOVMKHN 3HaueHue rapamMeTpa
[Ipegen AIUTEIBHOCTH BCEr0 KOHTPOJIS 20 MUHYT
ITocsiemoBaTeIbHOCTL BIOOPA TECTOBBIX 3a/laHUMN CrnyyaiiHast
[TpesiaraeMoe KOJIMUeCTBO TECTOBBIX 3a/laHUM 10

Kputepuu onjeHkKu:

5 0a/I0B - OLIEHKA «OTJIMUHO» BBICTABJISIETCS CTYZAEHTY, KOTOPBIA MPaBUIbHO BBITIOMHUI 90-

100% TeCTOBBIX 3aJjaHUM.

4 0a/1/10B - OLIEHKA «XOPOII0» BLICTABJISIETCS CTY/IeHTY, KOTOPBIN MPaBUILHO BbIoHUI 70-80%

TeCTOBBIX 3aﬂaHHﬁ.

3 famma - OIeHKA «YZOBIETBOPUTE/IILHO» BBICTAB/SETCS CTYAEHTY, KOTODPBLIM TPaBUIBHO

BbINoHWI 50-60% TecTOBBIX 3a/JaHUN.

O1eHKa «HeY/J0BJIeTBOPUTE/TbHO» BbICTAB/SIETCS CTYZEHTY, KOTOPBIA MpaBUIbHO OTBeTHU1 MeHee 50%

TeCTOBBIX 3aﬂaHHI>i, 0a//ibl He BBICTABJISIIOTCS.
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Pa3fen Ne4 «MaruutHbie nenu. Tpancgopmaropbi»
KoHTpommpyeMble KoMIeTeHLIUM (3HaHUS, YMEHU):
OK-1; 2, IIK - 2.1; ¥1; 33; 34, JIP-18

Bonpocs! aia onpoca:

1. OcHOBHBIE XapaKTepUCTUKU MarHUTHOI'O T10JIS.

2. MarHuTHble CBOMCTBa MaTepuasoB.

3. ChopmynupyiiTe 3aKOH 371eKTPOMarHUTHOM UHYKI[UH.

4. OCHOBHBbI€ 3/IeMeHThbl KOHCTPYKLIMY TpaHC(opMaTopa ¥ uX Ha3HaueHue.

5. Ha3HaueHue, IPUHLIUII AeCTBUS MCCIelyeMoro TpaHcopmaropa.

6. [l yero NpoOBOAUTCS OMBIT XOJIOCTOr0 X0Aa?

7. VI300pa3ute 37eKTPUYECKYI0 CXeMY OITbITa XOJIOCTOrO X0/a ABYXOOMOTOUHOTrO Tpexda3Horo
TpaHcdopmaropa U faiite He0OX0JUMbIe TTOSICHEHMSI.

8. Kakue 3aBHCMMOCTH Ha3bIBalOT XapaKTepPHUCTUKaMU X0JIOCTOTO X0/a TpaHc(opmartopa, U Ipy
Co0OJTIO/IeHNU KaKUX YCIOBUM OHU TIOJTyUYarOTCS?

9. Kakue 3HaueHUs XapaKTepyUCTHK XOJI0CTOT0 X04a Ha3bIBalOT HOMUHA/IbHBIMU?

10.1306pa3uTe 1 00BSICHUTE 3aBUCUMOCTb TOKa X0JIOCTOTO X0/ja TpaHC(opMaTopa OT BeTMUNHEI
NIOZIBOAMMOTr0 HalpsUKeHNs], 3alIUIIUTe YCI0BUSA, [IPU KOTOPLIX OHA I10/Iy4YeHa.

11.M306pa3ute U 0OBSCHUTE 3aBUCHUMOCTb IIOTEPh XOJIOCTOrO Xofa TpaHcdhopMaropa OT
BeJIMUMHBI [10BOAMUMOr0 HalPsUKeHUs, 3alvILIuTe YCI0BUS, IIPU KOTOPBIX OHA I10JIy4eHa.

12. M3o06pa3ute W OOBSICHUTE 3aBUCHUMOCTb KO3((HIMEeHTa MOIIHOCTH XOJOCTOr0 XO7a
TpaHcdopmaTopa OT BeMUMHBI MO/IBOAMMOrO HarpshKeHHsl, 3allvIIdTe YC/IOBUs, TMPU KOTOPBIX OHA
TO/TyYeHa.

13. Kakue mapameTpnl CXeMbl 3amelljeHUs] TpaHChopmarTopa ONpeZesisitoTCs 0 pe3y/bTaTam
OITbITa XOJIOCTOrO X0zAa?

14. TlosicHuTe orpe/iesieHHe TlapaMeTPOB CXeMbl 3aMellleHust TpaHCchopmaTopa 1o pe3y/bTaTam
OIbITa X0JIOCTOTO XOAA.

15. N306pasuTe cxemy 3amellieHusi TpaHCopMaTopa //isi X0JI0CTOro X0Za TpaHcopmaropa U
Ha30BUTe ee rapameTphl.

16. KakuMm o6pa3om 1 moyeMy M3MeHSIFOTCS TlapaMeTphbl CXeMbl 3aMelljeHUs TpaHcdopmaropa ¢
yBe/TMYeHUeM HamnpspKeHUs! IIPU MPOBeieHUH OMbITa X0JI0CTOro xoAa’?

17. Kak onpezienuTh Ko3((puLivieHT TpaHC(hOpMaLMy 10 pe3yJibTaTaM OIbITa XOJI0CTOro xoza?

18. Kak mosyuuTh 1O pe3y/ibTaTaM OIbITa XOJIOCTOro xoja TpexdasHoro TpaHchopmaropa
3HaueHue Ko3(uiieHTa MOLHOCTH?

19. Ha uTo pacxozyeTcsi akTMBHasi MOIIJHOCTb, MOTpebrsieMasi TpaHC(OPMAaTOPOM B peXXHMe
X0JIOCTOTO X0Aa?

20. Ha uTo ucrnosib3yeTcsi peakTHBHAasi MOIIIHOCThL TpaHChOpMaTopa B peXKuMe X0JI0CTOr0 X0za?

21. st yero nMpoOBOJUTCS OMBIT KOPOTKOTO 3aMbIKaHUS?

22.M1300pa3uTe 3/1€KTPUYECKYI0 CXeMy OIbiTa KOPOTKOTO 3aMbIKaHHs JABYXOOMOTOYHOTO
Tpexda3zHoro TpaHchopmaropa U faliTe HeOOXOANMBbIE TIOSICHEHUSI.

23. Kakue  3aBUCMMOCTM  HAa3blBAlOT  XapaKTePUCTUKAMU  KOPOTKOIO  3aMblKaHUs
TpaHcdopmaropa, U TIpy coOJIr0JeHNH KaKUX YCJIOBUM OHU TIONTYYaroTCsi?

24. N306pasuTe ¥ 00BSICHUTE 3aBUCHMOCTh TOKa KOPOTKOTO 3aMbIKaHWs TpaHC(opmaropa OT
BeJIMUMHBI [10BOAMMOT0 HaMPsUKeHUs], 3alvILIuTe YCI0BYS, TIPU KOTOPBIX OHA M0JIyYeHa.

25. M306pa3uTte u 00bsCHUTE 3aBUCHMOCTD IOTEPh KOPOTKOTO 3aMbIKaHUsS TpaHC(opmaTopa OT
BeJIMUMHBI [10BOAMMOT0 HalPsUKeHUs], 3alvIIuTe YC/I0BUS, TIPU KOTOPBIX OHA M0JIyYeHa.

26. M300pa3uTte 1 00BSICHUTE 3aBUCHUMOCTH K03((dHIFieHTa MOIJHOCTH KOPOTKOTO 3aMbIKaHHS
TpaHc(opmaTropa OT BeIMYMHBI TMO/IBOJMMOrO HaMpSUKeHWs, 3alMIlIMTe YCI0BUS, NP KOTOPBIX OHA
TIOJIyYeHa.

27. TlosicHuTe TO/NlyyeHHWe MO pe3y/ibTaTaM OIbITa KOPOTKOTO 3aMbIKaHUsS Tpex(a3Horo
TpaHcdopmaropa 3HaueHue Ko3¢puLiieHTa MOLL{HOCTH.

28. Kakve mapamMeTpbl CXeMbl 3aMellleHUsl TpaHC(opMaTopa ONpeJeNsitoTCsl M0 pe3yabTaTaM
OIbITa KOPOTKOI'O 3aMbIKaHUA?
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29. TlosicHuTe oripefie/ieHUe TTapaMeTPOB CXeMbl 3aMelljeHus1 TpaHCchopMaTopa To pe3y/bTaTaM
OMbITa KOPOTKOT'O 3aMbIKaHUS.

30. Tlouemy c yBenWyeHHEM TOKa BTODUYHOM OOMOTKM TpaHcdopmaTropa pacTeT TOK M B
TePBUYHOM 00MOTKe?

31. Uto noHumaetcs moj KoadduimenTom mosesHoro faeticteus (KI1I) Tpancdopmaropa?

32. N3obpa3ute u nosichute 3aBucuMoctb KII/] TpancdopmMaTopa oT Ko3dduirieHTa Harpys3Ku,
3aMuIInTe YC/I0BUS, TIPU KOTOPBIX OHA MOJyYyeHa.

N3 TecToBbIX 3aZiaHuli (hopMUpYyeTCsl 5 BapUaHTOB 3aZlaHUH 110 3 BOIIPOCA B KaXK/IOM.

5 0a/sI0oB - BBICTAB/ISETCS CTY/IEHTY, KOTOPBIM TPaBUJIBHO BBLIMOJHWI BCe TIOCTaB/IeHHbIE
BOITIPOCHI, JIOTHUECKH ¥ CTPOMHO M3/1araeT yueOHbI MaTepHas, yMeeT TIPOU3BOAUTE TIOAO0P 3/1IeMEeHTOB
3/IeKTPUYECKUX Lleflell U 3/eKTPOHHBIX CXeM, 3HaeT MeTOAbl pacueTa W U3MepeHHsT OCHOBHBIX
rapaMeTpoB 3/IeKTPUUECKUX, MarHUTHBIX U 3/IEKTPOHHBIX lierei, yCTPOMCTBO W MPUHLUN AelCTBUS
3/IeKTPUYECKUX MallMH.

4 6a/yta - BBICTAB/ISIETCSA CTYAEHTY, KOTOPBIM IO CYIIeCTBY OTBeuaeT Ha TIOCTaBIe€HHbIE
BOTIPOCHI, C HEeOObLUIMMU TIOTPEITHOCTSMUA TIPUBOJUT (HOPMYJIUPOBKH OINpeZie/ieHnid, B OTBeTe
JorycKaeT HeboJbiire TIpo0esTbl, He MCKaKAIOIIe ero CofepKaHusl.

3 Oa/u1a - BLICTAB/SIeTCs CTY[€HTY, KOTODbIM He COBCEM TBepZAO Bja/leeT MaTephajoM, Ipu
OTBeTax J0MyCKaeT MajoCylleCTBeHHbIe TIOIPeIIHOCTH, UCKa)KeHUsI JIOTUUeCKoW ToC/e/j0BaTebHOCTH,
HETOUYHYI0 apryMeHTAal[I0 TeOPeTUUeCKHX MOI0XKEeHU.

2 Qa/ia - BBLICTAB/ISETCS CTYAEHTY, KOTOPbIM €1abo BjafieeT MaTepwajoM, TpU OTBeTax
JIOTTyCKaeT CyLleCTBeHHbIe MOrPeLIHOCTH apryMeHTaly TeOPeTUUeCKUX MOI0XKEeHUM.

1 0ann - BBICTAB/ISETCS CTY/EHTY, KOTOPBI MMeeT o0Illee TMpeZcTaB/ieHHe O MaTepHase, Ipu
OTBeTax /I0MyCKaeT HeTOUHYI0 apryMeHTal[|I0 TeOPeTUUeCKUX TOI0KEeHUI.

JIaGoparopHasi padora
Tema: HicciegoBanue padoTel ogHo(da3Horo Tpancdopmaropa
(BpeMmsi IPOBe/IeHVs 3aHATHS — 2 Yaca)

Ileab  pabombi: wW3yueHWe yCTPOWCTBa, TMpHUHLMNA paboTel opHOda3HoOro TpaHchopmaropa.

HWccnepoBanue TpaHchopmaropa B peXXHMax X0/I0CTOr0 X0/la, KOPOTKOIO 3aMbIKaHUS U IIPU Harpyske.
ITopsidok ebinoaHeHus pabombl

1. Cobpatk cxeMy COTJIaCHO PUCYHKY 1.

2. Tlocne mpoBepky CxeMbl MperozaBaresieM BK/IIOUUTL CXeMy I10J, HallpsDKeHHWe W NPOM3BeCTH OIBbIT

XOJIOCTOTO XO/la TIPY BBIK/TFOUEHHOM Harpy3ke (TymOsiephbl JIaMITOBOM Harpy3KW OTKJ/IIOUYeHbI). [JaHHbIe

M3MepeHui 3aHeCTH B Tabiuiy 1.

T YT
T g9

Puc 1. Cxema 015 ucnbimaHusi mpaHcgopmamopa Ha Xonocmom xody U noo Hazpy3kotl
3. [lo paHHBIM OIMbITA BBIUMCINTB: KO3(GULMEHT TpaHC(OPMALMK N, TIOMHYK MOLHOCTb S, KO3(QULeHT
MOLLIHOCTY COS (9, YT'0/1 [I0TepU B CT/A O.
4. YcraHaBnuBasi Tym0OjiepaMy pa3/iMuHYI0 HarpysKy, MPOW3BeCTH HCIbITaHHe TpaHcdopmaropa Tmof
Harpy3koi (3-4 3HaueHwusi). [laHHbIe U3MepeHU 3aHeCTH B Tabuily 2.
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Tabauya 1. Pe3ynbmambl ucc1e008aHusi X010CmMo20 X00d mpaHcgopmamopa
N3mepeHo BrrunciieHo

U,B| Ux,B | LoA | Po,Br | n C(;’S o | S, BA 5
0

Tabauya 2. Pe3ynbmambl uccnedo8aHusi mpaHcopmamopa nod Haz2py3kol
N3mepeHo BblunciieHO

lng’ L,A| Uy,B |cosgi| B | Po,Br | n | AU, %

Up,B | I, A

5. Ilo pe3ynbTatam u3MepeHMWid MOCTPOUTH BHEILIHIOK XapaKTEPUCTUKY TpaHc(opmaropa U OIpeAenvThb
TMPOLIeHTHOE M3MeHeHue HanpsbkeHust AU, %.

6. CobpaTh cxeMy corjiacHO pUCYHKY 2. B cxeme mpeycMOTpeTh JlabopaTOpHBIN aBTOTpaHC(opmarop,
BoJibTMeETp 7,5:60 B 1 amnepmetp PA2 Ha 5 A.

*

NATP * PW| A a
(o, PA1
T™VA1
U
~220 B G\a §|ng G@
o

X X
Puc.2. Cxema 015 uccnedosaHus onbima
KOpOMKO020 3aMbIKAHUSl mpaHcgopmamopa
7. Paccunrtath HOMUHa/IbHbIE TOKW 1y ¥ Dp. Tpancdopmatopa. BennunHbl HOMUHATBHBIX TOKOB MOXKHO
OIpeJie/TUTh Ha OCHOBE TMAaCrOpPTHBIX AaHHBIX TpaHcdopmaropa. [Tocsie mpoBepKu CxeMbl TperofiaBaresiemMm
BK/TFOUMTH CXeMy M0/, HarnpsbkeHWe W TMPOM3BECTU OIbIT KOPOTKOTrO 3aMblKaHUs. [Ijisi 3TOro K MepBUYHOM
00MoTKe TpaHcdopmaTopa MoBECTH TaKOe HarpshKeHHe, TIPU KOTOPOM B ITEPBUUHOM M BTOPUUHONM 0OMOTKax
YCTaHOBSITCSI HOMHUHA/TbHBIE TOKH. [IaHHbIe N3MepeHHH 3aHeCTH B TaO/vILy 3.
Tabauya 3. Pe3ynbmambl onbima

KOPOMK020 3aMblKaHusi mpaHcgopmamopa

W3mepeHo BblunciieHO

U1K, B IlK, A P1K, Bt Iz, A COS Pk ZK, OmMm K, Om XK, Om UK, %

8. Tlo JaHHBIM OMbITA KOPOTKOTO 3aMbIKaHUSI BBIUMC/WTBL: TIOJIHOE COMpOTHUB/IEHWE Zk, AKTHUBHOE
COTIPOTHBJIEHHE I'k, PEAKTHBHOE COMPOTHB/IeHHe XK.

CodepacaHue omuema
. CxeMbI U TabJTUIIBI.
. PacueTHble (popmyibI.
. BHe11HsIs xapakTepucTHKa TpaHchopmaTopa.
. BeIBozibI 110 TIpOZie/1aHHOM paboTe.

A WN -

KonTpo/sibHbIE BONPOCHI
. YCTpOMCTBO Y NPUHLIUII [IeMCTBUS TpaHChopMaTopa.
. Urto Takoe ko3¢ duiieHT TpaHchopMariu?
. C KaKo¥ L1e/1bt0 POBOAATCS OMBITHI XOJI0CTOr0 X0/la U KOPOTKOT'O 3aMbIKaHUS?
. Kakasi 3aBrCHMOCTb Ha3bIBaeTCs BHeIlIHel XapaKTepUCTUKOU TpaHcdopmartopa?

A WN -
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5. Kak onpegienuts KI1/] Tpancdopmaropa?

6. Kak ompejenuTbh 4Mc/i0 BUTKOB BTOPUYHOM OOMOTKM TPU M3BECTHOM UMC/e BUTKOB TepBUUHOMN
obmoTkH, Haripsbkennu U u Uo?

7. ITouemy cepzieuHHK TpaHC(hOpMaTopa HaOMparoT U3 TIJIACTUH?

B KoHLe 3aHATHA TMpernojaBaTesib IyTeM YCTHOTO OIpoca TMpOBepsieT YCBOEHWe 3HaHWM
CTYJeHTaMU 10 BOMpocam /ijisi camoripoBepku. OdopmiieHHbIe OTUeThI IPOBEPSIFOTCS U TIO/MMCHIBAIOTCS
rpernojaBaTesieM.

Kpurepuu onjeHku:

5 0a/yIOB BBICTAB/ISIETCS] CTYZEHTY, KOTOpbI NPUHMMaeT aKTHBHOE yuyacTHe B BBINOJHEHUH
paboThl, MPaBUIBHO M aKKypaTHO O(OpMIISeT OTueT, MPaBWILHO OTBeYaeT HAa BCe TOCTABJIEHHBbIE
BOTMPOCHI, yMeeT I10/Ib30BaThCsl  371eKTPOM3MepUTE/IbHBIMU  NIpubopamu, BraZieeT  MeTo/amu
3/IeKTPUYECKUX U3MepeHUH, 3HaeT yCTPOWCTBO U MPUHLIMI JeHCTBUSA 3JIEKTPUUYECKUX MAaIlMH.

4 0asy1a BBICTAB/ISIETCS CTYZEHTY, KOTOPbIM NPUHMMAeT aKTWBHOE yyacTHe B BbIOJIHEHUU
paboThI, IPaBUILHO M aKKypPaTHO 0()OPMIISIET OTUeT: TIPY OTBEeTe Ha MOCTaB/IeHHbIe BOTIPOCHI JOMTyCKaeT
He3HauuTe/IbHble HeTOUHOCTH, He UCKaKaroLljye ero CoziepkaHusl.

3 0a/1a BBICTAB/SETCS CTYAEHTY, KOTODBIM TPUHUMAaeT He OYeHb aKTHMBHOE YdYacThe B
BBITIOJTHEHUM pabOThl, TPaBW/IBHO U aKKypaTHO O(OpMJIseT OTueT, MpU OTBeTe Ha IOCTaBJeHHbIe
BOIIPOCHI [IOITyCKAeT HeTOYHOCTH.

2 0ana BbICTaB/SETCS CTYAEHTY, KOTOPbIM MAacCUBHO OTHOCHTCS K BBITIOJIHEHUIO PaboTHI,
NpaBUILHO 0(OPMIISIeT OTYeT, PU OTBETe Ha I0CTaB/IeHHbIe BOPOCHI MCTIbIThIBAET 3aTPYJHEHUSI.

@oH/| TECTOBBIX 3a[JaHUH [I/Isl TEKyLlero KOHTPO/1A 3HAHUH 110 TeMe:

(Bbibepume o0uH eapuaHm omeema)
Kakue TpaHc¢opMaTopbl HCOIB3YHTCA /ISl TUTAHUS 3/IEKTPOIHepPrueil 0bITOBBIX
norpedouTesien?
V3MepUTeIbHbIe
CBapOyYHbIe
+CHU/I0BbIE
aBTOTpaHCHOPMaTOPhI
H3mepuTenbHbIN TPpaHcGOpMaTOp TOKA MMEET 00MOTKH C YHC/IOM BUTKOB 2 U 100. Onpeenurb
ero Ko3(¢uiiueHT TpaHchopMaLMu.
50
+0,02
98
102
Kakoii npu6op He/ib3sl NOAK/IIOUUTH K H3MEPUTE/IbHOI 00MOTKe TpaHcdopmarTopa Toka?
+amrepMeTp
BosisT™meTp
Ommetp
TokoBble 0OMOTKU BaTTMeTpa
Y cunoBoro ogHoda3Hore TpaHcopmaropa HOMHHA/IbHOe HanpshKeHHe Ha Bxoje 6000 B, Ha
Bbixo/ie 100 B. Onpeaenurs kK03 puipeHT TpaHchopManuu.
+60
0,016
6
600
IIpu Kakux 3HaYeHUAX K03 duiuenTa Tpanchopmanum e1eco00pPa3HO MPUMEHATH
aBTOoTpaHc(opmaTopsbl
k>1
+k > 2
k<2
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He uMeeT 3HaueHusl
IToueMy cBapouHbIi TpaHcOpMaTOp U3roTaB/JIMBAIT HAa CPABHUTE/IHLHO He0O0/IbIII0e BTOPHYHOE
HanpspkeHUe? YKaXKuTe HellPpaBUW/IbLHBIN OTBeT.

17151 IOBBILLIEHNS] Be/TMUMHBI CBADOYHOTO TOKA MPU 3a/JaHHOW MOILIHOCTH.

[nst ynyuiieHust yC/I0BUM 6e301acHOCTH CBapIIyKa

+ /17151 Io/TyueHus1 KpyTomnajarollieli BHeIlIHel XapaKTepUCTUKN

CBapka MporCX0uT MPU HU3KOM HarpsyKeHUH.

Kako# (pu3nuecKkuii 3aK0H JIe)KUT B OCHOBe NMPUHIMIIA AeficTBUA TpaHcdopMaTopa?

3akoH Oma

3akoH Kupxroda

3aKOH CaMOUHAYKLIUU

+3aKOH 3/IeKTPOMarHUTHOW MHAYKLIMU

Ha kKakue peXXuMsbl padoThl paccuuTaHbl TpaHchopMaTopsl 1) HaNpsUKeHHs , 2) TOKA?

+1) Xonocrou xof 2) KopoTkoe 3aMbIKaHue

1) KopoTkoe 3ambikaHue 2) X0I0CTOM X0

o6a Ha peXXMM KOPOTKOT'O 3aMbIKaHHSI

O06a Ha pe)KUM XO0JI0CTOr0 X0/

Kak noB/MsieT Ha Be/IMUMHY TOKA X0J/I0CTOT0 X0/]a YMeHbIIIeHHe YiC/Ia BUTKOB MePBUYHOM
00MoTKHu ogHOoda3Horo TpaHcdopmaropa?

+Cusia ToKa yBeIMuuTCs

Cwusa TOKa yMEHBILUTCS

Cwusa TOKa He U3MEHUTCS

[Tpou3oiizieT KOPOTKOe 3aMbIKaHUe

Onpeaenutsb Ko3puipeHT TpaHchopManii U3MepUTeILHOro TpancdopMaTopa TOKa, eCJId ero
HOMMHaJ/IbHbIe apaMeTpbl cocTaB/asaioT [1 = 100 A ; I» =5 A?

+k =20
k=5
k=10,05

17151 pelieHYs1 HEJOCTaTOYHO JIaHHBIX

B KakoMm pexxume paboTaloT u3MepuTeabHbIe TpaHncopmaropsl Toka (TT) u TpancdopmaTopsbl
HanpspkeHus (TH)? YKa3zaTrh HenmpaBWIbHBIHN O0TBeT:

TT B pe)kiMe KOPOTKOT'O 3aMbIKaHHSsI

TH B pexxuime X0/10CTOTO X0/1a

+TT B pesxrMe X0JI0CTOr0 X042

TH B pe)xuMe KOPOTKOTI'0 3aMbIKaHUS

K yemy npuBoAUT 00pbIB BTOPUYHOM Ljenu TPpaHcopMaTopa Toka?

K KOpPOTKOMY 3aMbIKaHUIO

+K peXXMMy X0JIOCTOTO X0/

K noBbIlLIEHUIO HaNPsKeHUS

K nonomke TpaHcgopmaropa

B Kakux pexuMax Mo)keT paboTaTb cCHI0BO# TpaHcdopmarop?

B pexxuiMe X0/10CTOTO X0/1a

+B Harpy30uHOM pexvme

B pexkriMe KOPOTKOT'O 3aMbIKaHHSI

Bo Bcex nepeuncieHHbIX peXXMMax

Kakwue TpaHchopMaTopbl M03BOJISIIOT IVIABHO H3MEHATh HaNpPshKeHHe Ha BBIXO/JHbIX 3a)KUMax?
CusnoBbie TpaHC(hOPMAaTOPEI

M3mepuTesibHbIe TpaHCPOPMATOPhI

+ABTOTpaHCchHOpPMaTOPkI

CBapouHble TpaHC(OpPMAaTOpbI

Kakoii pexxum padoTsl TpaHcopMaTopa no3BoJisieT onpeeTuTb Ko3gpuiueHt
Tpancopmarumn?

+Pe)xuM Harpysku

52



Pexxum xos10CcTOr0 X012

Pe)XM KOpOTKOTO 3aMbIKaHUsI

Hu ouH U3 nepeunciieHHbIX

Epunnneii usmMepeHutsi MarHUTHOM MHAYKI[UM B sAB/sieTcA:
A/m

I'n/m

+Tn

B6

MarHuTHo#M UHAYKIMel B AB/sieTcs Be/IMUMHA:

+0,7 Tn

-3
0,3-10 " Bg;
800 A/m

1,256:107° Tw/m

EuHuIei u3MepeHusi MAarHUTHOTO MOTOKA D AB/IAETCH:

+B6

A/m

I'n/m

Tn

dyH/JaMeHTa/IbHbIe YPaBHeHHs MaKcBe/ljla IPUMEHSAIOTCA /ISl ONMUCAHUA:
HMH(OPMAaLIMOHHOTO TTPOCTPAHCTBA

MeXaHUUeCKHUX HarpshkKeHUH

+3/IeKTPOMAarHUTHOTO TTOJIS

TEeIJIOBOTO TI0JISA

O/IeKTPOTEXHUYECKAsA CTA/Ib SIBJISIETCA:
rapaMarHUTHBIM MaTepraioM
Mb€303/IEKTPUUECKUM MaTepPHa/IOM

+(heppoMarHuTHLIM MaTepUaJIoM
JTMaMarHUTHBIM MaTepPHaioM

OcHoBHasi XapaKTepUCTHKa (peppOMarHUTHBIX MaTepHaioB, KOTOPas MPUMEHSeTCA NMPH pacyere
MarHUTHBIX Lierneu 3To —:
3aBUCUMOCTh MarHUTHOTO MOTOKa @ OT HaIpsHKeHHOCTH 3/IeKTPUUecKoro mnoss E
3aBUCUMOCTh MarHUTHOW UHAYKIMU B OT HarNps>KeHHOCTH /IeKTPUUecKoro 1oJsi E
3aBUCUMOCTh HaMpsyKeHHOCTH 3/IEKTPUUECKOro 110151 E OT HanpsyKeHHOCTH MarHUTHOTO riosist H
+3aBUCUMOCTh MarHUTHOW UHAYKIMKA B 0T HampspkKeHHOCTH MarHUTHOTO 1o/t H

BHBI/ICI/IMOCTB MaFHI/ITHOﬁ HHﬂyKuI/II/I B oT Haﬂpﬂ)KEHHOCTI/I MAQIrHUTHOI'O 1101 H, OInmucbiBaeMasi
B 3

KpHuBoO# a-0-B-r-0-7-e-x-3, Ha3pIBaeTCA:
YyaCTHOM MeT/él rucTepesuca

+0CHOBHOU KPUBOU HaMarHUUMBaHUS
rpe/ie/IbHOM MeT/IEH TucTepesunca

KPHUBOW OCTaTOUHOM HaMarHM4eHHOCTU
OCHOBHOM MarHMTHBIN NOTOK B 3/1IeKTPOTEXHUYECKOM YCTPOHCTBe C03/jaeTcs:

+TOKOM OOMOTKH, PacIioyioyKeHHOW Ha ()eppOMarHiTHOM CepZAeYHHKe, W/IM TTOCTOSTHHBIM MarHUTOM
MarHUTHBIM [1071eM 3eM/IH
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BUXPEBbBIMH TOKaMU B CepAeYHHKe
3JIEKTPHUYECKHM I10J71EM ME>KBUTKOBOM €MKOCTH

MarsuTHas emnb B BU/ie TOPOH/id C MOCTOAHHBIM ITOIIEPEYHBIM CeUEeHHEM S KJIHCCI/I(l)I/II[l/IpyETCﬂ

Kak:
+0/IHOpO/IHasl Hepa3BeTB/IeHHas

HeoJHOPO/Hast HeCUMMeTpHUYHast

OJIHOPO/IHasl pa3BeTBJIeHHAsI

HeOJHOPO/Has CUMMeTpUYHast

25.E.c/iv Ipy U3BeCTHBIX 3HAYeHUU MAarHUTHOr0 NMOToKa @D, reoMeTpuyecKHX nmapaMerpax
MarHuTonpoBoja I, S u mapku cranm, Tpedyercs onpeaenuts Iw (M/]C) Hepa3BeTB/IEHHOM
MAarHMTHOM L|eIIH, TO TaKOo# THI 3aJjaul Ha3bIBaeTCA:

3aJjaua orpe/iesieHUst TATOBOTO yCUJTHUSI

3a/laya pacueTa MarHUTHBIX MIOTEPb

+mpsiMasi 3a/laya pacueTa Hepa3BeTB/IeHHOW MarHUTHOM Lienu

obpartHas 3a/1aua pacueTa Hepa3BeTBJI€HHON MarHUTHOM 1[eTTh

Ec/i1 u3BecTHA Be/IMYMHA HANPSHKEHHOCTH MarHUTHOro 1oy H u gyiMHa cpeHeil cuioBoit
nunnu © NpHBeeHHOI MArHUTHOM IEITH C MOCTOSIHHBIM ITOIIePEeYHbIM CeueHHeM S, TO

o :

I
g L |
I

v TD
d N Iy
e—a [ Y
MarHUTOABIKYINasA cuia Iw paBHa
Iw = HAIS)
Iw = HS/I
+ Iw = HI
Iw = H/I

HpI/I MOAK/TIYE€HUH KATYIIIKH CO CTA/IBHBIM CepA€YHUKOM K HCTOYHUKY CUHYCOMAA/IBHOI'0
HanpsHKeHUus1 MAarHUTHBIA MOTOK B cepAeyHHUKeE 6y}lET:

nepuoagn4eCKMM HECUMHYCOWJa/IbHbIM

IMOCTOAHHBIM

+CHHYCOHJA/IbHBIM

HN3MEHATBHCA 10 3KCITOHEHIMa/IbBHOMY 3dKOHY

Ec/m yBe/IMUUTh aMIVIUTYAY CHHYCOMAA/IBHOI0 HAaNPsDKeHUs U Ha KaTyuiKe €O CTa/IbHBIM
CepAAeYHUKOM (Cep/leUHHK He HacChIleH), TO aMIUINTYAQ MarHUTHOrO MOTOKA :

He XBaTaeT JaHHbIX

+yBe/IMUNTCS

He U3MEHUTCHI

YMEHBIUTCS

Ecan YMEHBIIUTH dAMIVIUTYAY CHHYCOM/Jd/IbHOI'0 HAaIIPSHKEHU A Um Hd KAdTylIKe CO0 CTa/IbHBIM
CepAeYHHUKOM, TO AMIUVIUTY/Jd MATHUTHOI'0 MMOTOKaA !

YBEJIUUUTCA

He U3MEHUTCA

+YMEHBILNUTCA

He XBaTaeT JdaHHBIX
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. ir
Ecm IPpH HEM3MEHHOHU aMIL/IUTyAe ~ ™ CHHYCOM/Jd/IbHOI'0 HanpsDKeHUd, I0ABOJUMOro K

KaTyllKe, yAa/IMTh U3 Hee (epPOMarHUTHBIN Cep/IeUHUK, TO TOK B KaTyIlIKe:

He U3MeHUTCS

YMEHBILUTCS [0 HYJIs

YMEHBIIUTCS

+YBeJIMUUTCS

MarsuTtonpoBo/ TpaHchopMaTopa BbINOTHAETCS U3 YT1eKTPOTEXHUUECKON CTaIu JIJIs:
+yBe/IMUeHHs] MarHUTHOMN CBSI3U MeX/1y 0OMOTKaMH

TIOBBIILIEHUS )KECTKOCTH KOHCTPYKLIUU

yIo0cTBa cOOpKU

YMEHBIIIeHUs] eMKOCTHOM CBSI3U MeX/1y 0OMOTKaMU

IIpu yBesinueHUH Harpy3ku Ko3dpuuuenT TpaHchopmanyu Tpancdopmaropa:
+He U3MEeHUTCS

OyZieT paBeH HYJTIO

YBEJTAUUTCS

YMEHBIIUTCS

Ko3¢gdunuent Tpanchopmaruu ogaodasHoro rpancopmaropa onpeessiioT Kak

OTHOLIIEHNEe YKC/Ia BUTKOB 0OMOTKY HU3ILIETO HarpsykeHHs TpaHChopMaTopa K YMC/Ty BUTKOB OOMOTKH

BBICIIET'O HAIIpSIXKeHUS

OTHOIIIeHWe aKTUBHOTO COMIPOTUB/IEHUSI 0OMOTKM HU3IIIEro HarpsbkeHHsl TpaHCGopMaTopa K aKTUBHOMY

COTIPpOTUBJIEHHIO 0OMOTKH BBICILIETO HallpsKeHUA

OTHOIIIeHHe TOKa 0OMOTKH BBICIIIEro HarpsbKeHHsl TpaHCopMaTopa K TOKy 0OMOTKH HU3IIIEro

Hallps>KeHUa

+otHommeHue J/IC 0OMOTKH BBICIIIETO HarnpspKeHUs TpaHchopMaTtopa K IC 06MOTKY HU3IIIEro

Hallps>KeHUa

METO,[[I/IK(:I MMpoBeAEeHNA TEKYIIET0O KOHTPOJIA

[TapameTpbl METOAUKHU 3HayeHue rapaMmeTpa
[Ipesen AMTEIBHOCTH BCEIO KOHTPOJIS 20 MUHYT
[TocsieoBaTeTbHOCTL BEIOOPA TECTOBBIX 3a/laHUMN CnyuaiiHas
[IpepsiaraemMoe KOIMUECTBO TECTOBBIX 3aaHUM 10

Kpurepumu onjeHku:

5 0a/I0B - OL[EHKA «OTJMYHO» BBICTAB/ISETCS CTYZEHTY, KOTOPBIH NMPaBUIbHO BBITOMHUA 90-

100% TeCTOBBIX 3aJjaHUM.

4 0a/1/I0B - OLIEHKA «XOPOII0» BLICTAB/ISIETCS CTY/IEHTY, KOTOPBIN MPaBUILHO BhIoHUI 70-80%

TeCTOBBIX 3a/IaHUM.

3 odamna - OLIeHKa «YyOOBJIETBOPUTE/IBHO» BBICTABJ/IAETCA CTYAEHTY, KOTOprﬁ MpaBHU/IBHO

BbINoTHWI 50-60% TeCTOBBIX 3a/JaHUN.

OL[eHKa «HEYOOBJIETBOPUTE/IBHO» BBICTaB/IACTCA CTYAEHTY, KOTOprﬁ MMPpaBHU/IbHO BBITIO/THHU/T

MeHee 50% TeCTOBBIX 3a/JaHH, OAJITbI He BBICTABJISIOTCSI.
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Pa3zpen 5 «J/1eKTpuyeckye MallMHbD»
KoHTpommpyeMble KoMIeTeHLIUM (3HaHUS, YMEHU):
OK-1; 2, [IK - 2.1; ¥Y2; ¥3; 31; 34, JIP-18

JIaGopaTopHasi padota
Tema: ITyck Tpex¢a3HOro aCHHXPOHHOT'0 /IEKTPO/BUTraTe/Is
C KOPOTK03aMKHYThIM POTOPOM
(Bpemsi mpoBe/leHuUsI 3aHATHS — 2 yaca)

Ileab pabombl: oOBfafieHWe TIPAKTUYeCKUMHM HaBbIKAaMU TI0 COOpKe CXeM yIpaB/IeHHs
Tpex(a3HbIM aCMHXPOHHBIM 3J/IEKTPOJBUraTe/leM C KOPOTKO3aMKHYTbIM POTOPOM TIpU TOMOLMU
HepeBepPCHBHOI0 MarHUTHOTO Ty CKaTeJIsl.

ITopsidok ebinoaHeHus pabombi
1. CobpaTh cxemy cOrJacCHO PUCYHKY. [Iyii CcOOpPKM CXeMbl WCII0/Ib30BaTh CIelUaabHbIi 010K
nabopaTopHOro CTeHjja « MarHUTHBINA MycKaTe/ b». OOMOTKU 3/IEKTPO/IBUraTe/Isl COEJMHUTD 10 CXeMaM

«3Be3a» U/ «TPeyrojibHUK»
A B C
5o ©0 o

KM.1

©

Puc. TlpuHyunuanbHas snekmpuyeckas cxemad
nycka sanekmpooeuzamesisi Ha 1a6OpamopHoM cmeHoe
2. Tocie mpoBepKH TIperojaBaTesieM CXeMbl POM3BeCTH MPOOHBIN MyCK 3/IEKTPO/IBUTATeJIS.
3. [IpousBecTu peBepcrpoBaHue 3JIeKTPOJBUraTeIs.
4. OTK/TIOUNTH HarpsbKeHWe, pa3o0paTh CXeMy.

CooeporcaHue omuema
1. [IpyuHUMNKUAa/NbHBIE 3/IeKTPUUecKasi Cxema UCC/ie/JoBaHus.
2. JlaHHBIe BBIYMC/IEHHBIX 3HAUEHHH MTyCKOBBIX U pabOUMX eMKOCTe.
3. BeiBozibI 110 paborte.

KoHTpo/1bHBIE BOIIPOCHI

1. YcTpolicTBO M TPUHLMI JeMCTBUS Tpex(asHOro AacUHXPOHHOTO KOPOTKO3aMKHYTOTO
JiBUrare/isi lepeMeHHOr'o TOKa.

2. Ilouemy fBUraresb Ha3blBaeTCs aCUHXPOHHBIM?

3. YCTpOMCTBO ¥ IPUHLIMII JeiCTBUS MAarHUTHOI'O TTyCKaTeJIsl.

4. TTpyHLMIT paboTHI CXeMBI ITyCKa MPH TTOMOII MarHUTHOT'O TTy CKaTeJIs.

5. Ha3HaueHue BcriomMoraTesibHOTO KOHTAKTa, IOAK/IF0UEHHOI'0 Iapasulie/lbHO KHOMKe «ITyck».

6. [lns uero ycTaHaB/AMBAaeTCsl KOH/IEHCATOp TpU IyCKe 3J/IeKTpojBUrarenss B OJHO(a3HOM
pexxume?

7. Kak U3MeHUTh HarpaB/ieHUe BpalljeHUs Tpex(a3HOro 3/1eKTPOZBUraTesis?

8. Kak 3amuiijaercs 3/1eKTpoABurareb OT KOPOTKUX 3aMbIKaHUN?

9. Kak 3aluiiaeTrcs 371eKTpoBUrare/ib OT Ieperpy3oK?

10. ITpyHLMI JeMCTBUSI aCHHXPOHHOTO 371eKTPO/IBUraTeIs.

11. ITpenmMy1iecTBa ¥ HeJOCTaTKM aCUHXPOHHBIX 3/IeEKTPOJBUTaTe/IeN.

12. B Kakux ciay4asix IpUMeHSIOT aCHHXPOHHbIe 3/IeKTPO/IBUraTe/y C (pa3HbIM POTOPOM?

13. YcrpoiicTBo ABUraresiel MOCTOSHHOTO TOKA.

14. TIpenmy1iecTBa U HeIOCTaTKU JBUraTesei IOCTOSTHHOI'O TOKa.

15. Kaknmu criocobamu MO>XKHO pPery/vpoBaTh CKOPOCTb BpAllleHUs ABUTraTeseil IOCTOSTHHOTO
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TOKa?

16. Kak u3MeHUTH HarlpaB/ieHUe BpalljeHUs] aCHHXPOHHBIX JBUraTesiel U JBUraTesiei
TTIOCTOSIHHOT'O TOKA?

17. Kakue reHepaTopbl UCITO/Ib3YIOTCS B aBTOMOOHISAX?

18. Kakwie TUITBI 371eKTPOABUTaTe e 11e1ecoo0pa3HO UCII0/b30BaTh B KAUeCTBe MPUBO/A JJ1st
obopyioBaHus, TpeOyIOLLero MIaBHOTO PeryIMpoBaHUs YaCTOThI Bpall{eH s ?

19. [Ipenmy1iecTBa ¥ HeZJOCTaTKX CUHXPOHHBIX JIEKTPOJIBUraTe IeH.

20. B kakux ciyyasx LjesiecoobpasHo MCI10/1b30BaTh B KaueCTBe NpHBO/a 000py0BaHuUs
CUHXPOHHBIE 3/IeKTPOJBUTaTe/In?

B KoHLe 3aHATHA TMpernojaBaTesib IyTeM YCTHOTO OIpoca TMpOBepsieT YCBOEHWe 3HaHWM
CTYyJeHTaMU 110 BOMpOcaMm /ijisi camoripoBepku. OdopmiieHHbIe OTUeThI IPOBEPSIFOTCS U TIO/TIMCHIBAIOTCS
rperno/aBaTesieM.

Kpurepun oueHku:

5 0a/I0B BBICTAB/ISETCS CTYAEHTY, KOTOPbIM MPUHUMAeT aKTHBHOE Y4YacTHEe B BBIOJHEHUU
paboThl, MPaBW/ILHO U aKKypaTHO O(OpM/sieT OTUeT, MpPaBWIbHO OTBeYaeT Ha BCe TIOCTaB/IeHHbBIE
BOMIPOCHI, yMeeT [I0J/Ib30BaThCsl  3/IeKTPOU3MEPHUTE/IbHBIMM  TPUOOpaMH, B/afieeT  MeTOoAaMH
3/IeKTPUYECKUX M3MepEeHUH, 3HaeT YCTPOMCTBO U MPUHLMI JeHCTBUS 3/IeKTPUUYeCKUX MalllKH.

4 6a/ia BBICTAB/ISETCA CTY/[EHTY, KOTOPBIM TNPHUHUMAeT AKTUBHOE Y4YaCTHE B BBITOJIHEHUU
paboThI, TPaBUIBHO M aKKypaTHO 0(hOpMJIsieT OTUeT: IPHU OTBeTe Ha MOCTaB/IeHHbIE BOTIPOCHI JI0MyCKaeT
He3HauuTe/IbHble HETOUHOCTH, He UCKaKatoLL[1e ero CoZlepKaHusl.

3 0Ga/ia BBICTaB/SAETCS CTY/€HTY, KOTODBI TIpDUHMMaeT He OuYeHb AaKTHBHOE ydYacThe B
BBIMTOJIHEHUM pabOThl, TIPAaBUIbLHO W aKKypaTHO O(OPM/ISIET OTYeT, MPU OTBETe Ha TOCTaB/I€HHbBIE
BOIIPOCHI [IOMYCKAaeT HETOYHOCTH.

2 Da/u1a BBICTAB/ISIETCS CTY/€HTY, KOTOPBIM IMAaCCMBHO OTHOCUTCSI K BBITIOJTHEHHIO PabOTHI,
MpaBWIbHO 0()OPMJISIeT OTUEeT, TIPU OTBEeTe Ha MOCTaB/IeHHbIe BOMPOCHI UCTIBITHIBAET 3aTPy/IHEHUSI.

@®oH/| TECTOBBIX 3a[JaHUH [I/Isl TEKyLlero KOHTPO/iA 3HAHUH 110 TeMe:

(Bbibepume o0uH eapuaHm omeema)
YacToTa BpalljeHUsi MAarHUTHOTO MOJIA aCHHXPOHHOTO ABuratens 1000 06/mun. Yacrora
BpaieHusi poropa 950 06/MuH. Onpe/ie/TUTh CKOJIb)XEeHHe.
50
0,5
5
+0,05
Kakoii u3 crioco0oB pery/iMpoBaHuUsi YaCTOTHI BPallleHUsl POTOPAa aCHHXPOHHOTO JABUTaTe s
CcaMblil 59KOHOMHUYHBIN?
YacToTHOe peryampoBaHue
+PerynvpoBaHure v3mMepeHreM Urc/ia nap rnoarCcoB
PeocratHoe perynupoBaHue
Hu ovH 13 BhllLIenepeuncieHHbIX
C Kako¥ 1e/1bI0 MPH MyCcKe B enb 00MOTKH ()a3HOr0 poTOpa aCHHXPOHHOI'O {BUraTe/Isi BBOJAT
AOMO/IHUTE/IbHOE CONPOTUB/IeHHne?
+ /17151 oJ/TyueHusi MaKCMMabHOIO HaYa/IbHOTO MyCKOBOTO MOMEHTA.
[nst mosiyyeHUs MUHMMA/TbHOTO Haya/IbHOT'O IyCKOBOI'O MOMEHTA.
151 yMeHbIlIeHHs: MeXaHUUeCKHX MOTepb U M3HOCA KOJIeL] U LeTOK
s ysenvuenus KIII nBuraress
Onpepennre 4acTOTy BpallieHUsA MAarHUTHOI'O 0J/IS1 CTATOPAa ACHHXPOHHOI'0 KOPOTK03aMKHYTOI'0
ABUraTesisi, eC/id YUC/I0 [ap Mmo/i0coB paBHa 1, a yacrora Toka 50 I'ry.
+3000 06/MuH
1000 o6/mMuH
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1500 o6/MuH

500 o6/mMuH

.Kak u3mMeHUTH HanpaB/ieHHe BpallleHHsi MarHUTHOI'O MOJIA CTaTOpPa aCHHXPOHHOr0 Tpex(a3Horo
JBUraTenaa?

[locTaTouHO W3MeHUTh MOPS/IOK YepesioBaHUs BceX TPEx (a3

+J]0CTaTOYHO U3MEHUTH NOPS/IOK YepejoBaHus ABYX (a3 U3 TPEx

[ocTaTouHO U3MeHHUTh MOPSAJ0K uepeloBaHUs OHOU (ha3bl

OTO cenaTh HEBO3MOKHO

Kakyro MakCcMMa/IbHYI0 YacTOTY BpallleHHsl MMeeT Bpalaiiieecss MarHuTHoe 1oJie
ACMHXPOHHOI0 BMraTe/is IIPH YacToTe nepeMeHHoro Toxka 50 I'y?

1000 o6/mMuH

5000 06/mMuH

+3000 06/MuH

100 o6/muH

ITeperpy3ouHasi CioCOOHOCTH ACHHXPOHHOI'0 ABUIaTe s ONpe/ie/IAeTcs TaK:

OTHoLIeHre TyCKOBOTO MOMeHTa K HOMHUHAa/TbHOMY

+OTHoOILIeHHe MaKCUMa/IbHOIO MOMeHTa K HOMUHA/IbHOMY

OTHolIeHWe IMyCKOBOr0 TOKa K HOMUHA/IbHOMY TOKY

OTHOILIeHHe HOMUHABHOIO TOKa K ITyCKOBOM

Yemy paBHA MexaHHMUYecKasi MOLJHOCTb B aCHHXPOHHOM /IBUraTe/ie IPH HeNo/BH)KHOM poTope
(S=1)?

+P=0

P>0

P<0

Mo11HOCTb Ha Bajty ABUraTess

IToueMy MarHUTONPOBOJ CTaTOPAa ACHHXPOHHOI'O /IBUTraTe/isi HA0MPAKT U3 U30/IHPOBAHHBIX
JINCTOB 3/IEKTPOTeXHUYECKOH CcTanu?

151 yMeHbI1IeHYs [TOTepb Ha [lepeMarHiuMBaHue

+/17151 yMeHblIeHNs T0Tepb Ha BUXPEeBble TOKU

s yBenueHus1 CONpPOTHUBIIEHUS

V13 KOHCTPYKLIMOHHBIX COOOpa’KeHUi

Ilpu pery/iMpoBaHUH YacTOThI BPALeHUsI MAarHUTHOTO MO/ ACHHXPOHHOTO ABUraTe/Is1 ObLIN
nostyuyeHsl ciegywomue Bernuunbl: 15005 1000; 750 06/Mmun. Kakum crioco6oM ocy1iecTBIisijioch
pery/iMpoBaHue 4acTOThbI BpallleHus?

YacToTHOe pery/ivpoBaHue.

[TonrocHoe perynupoBaHue.

+PeocraTHoe perynuposaHue

Hu oH¥M U3 BbILLIeTIepeUMCIIeHHBIX

YTo AB/IsAETCA BpallaloIieiicsa 4acThi0 B aCHHXPOHHOM /iBUrarTese?

CraTop

+Potop

Akopb

Cranuna

PoTop 4eThIpexmno/Il0CHOr0 ACHHXPOHHOI'0 ABUraTe s, OK/II0UeHHbIN K ceTH Tpex(a3Horo Toka
c vacroroii 50 I'ry, Bpamaercs ¢ yacroroii 1440 06/Mun. UeMy paBHO CKOJIb)XeHHe?

0,56

+0,44

1,3

0,96

C Kakoil 11e/1IbI0 aCHHXPOHHBIN ABUraTe/ b ¢ (ha3HbIM POTOPOM CHA0XKaKT KOHTAKTHBIMHU
KO/IbLIaMH Y IeTKaMu?

+J17151 coejuHEHNsI POTOpPa C pery/JIMpOBOYHBIM PeOCTaTOM

[ coeiHeHus cTaTopa C PeryJ/iMpoOBOYHBIM PeOCTaTOM
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[nst noAKMI0ueHUs1 ABUTATeIsl K 3JIeKTPUUeCKOW CeTH

[ns1 coeilHeHWs1 pOTOpa CO CTaTOPOM

Y6epure HecylecTBYIOIHH CII0CO0 pery/IMpOBaHUs CKOPOCTH BpPallleHHs aCHHXPOHHOT0
ABUraTess.

YacToTHOe pery/mMpoBaHye

PerynupoBaHue U3MeHeHUeM UKC/ia nap MoJit0CoB

+PerynvpoBaHue CKOIbKeHueM

PeocraTHoe perysivpoBanue

Tpexda3Hblii aCHHXPOHHBIN ABUraTe/ib MOIHOCTHIO 1 KBT BK/II0OUeH B ogHO(a3Hy0 ceTh. Kakyio
110/1e3HYI0 MOLIIHOCTH Ha Ba/Iy MO)XHO IOJIyYHMTh OT 3TOr0 ABHUrartes?

He 6o5ee 200 Bt

He 6osiee 700 Bt

+He menee 1 kBt

He menee 3 kBt

Jins npeoOpa3oBaHus KAKOW YHEPrUH NMpeJHa3HaYeHbl aCHHXPOHHBIE JBUTaTe/TH?
+DJIeKTpUUeCKOW SHEePTUU B MEXaHUUECKYH0

MexaHrUeCcKOW SHePruu B 3/IEKTPUUECKYIO

ONeKTpUYeCKOU 3Hepryu B TEIJIOBYIO

MexaHHUeCKOW SHePrUU BO BHYTPEHHIOH

IMepeurcinTe pe)XXUMBbI Pa00THI ACHHXPOHHOT'0 3/IEKTPO/JBUTaTe IS

PesxuiMbl 1BUTaTe s

Pexxum reneparopa

Pe>XuM 371eKTPOMarHuTHOTO TOPMO3a

+Bce nepeuncieHHbie

Kak Ha3bIBaeTcs 0CHOBHAsi XapaKTepHCTHKA aCHHXPOHHOI0 ABUraTe/s?

BremHsisi xapakTepucTUKa

+MexaHryeckasi XapaKTepUCTHKa

PeryivpoBouHasi XxapaKTepuCTHKa

CkonbxeHue

CHHXPOHHM3M CHHXPOHHOI'0 reHepaTopa, padoTawIiero B YHEProcUCTeMe HeBO3MOXKEH, eCJIH:
+Bpaltrjaroiuii MOMeHT TypOHHBI O0JIbIIIe aMIUTATY/IbI 3/IEKTPOMAarHUTHOTO MOMEHTA.
Bpairjaroriyii MOMeHT TypOHHBI MEHbIIIE AMITTUTY/IbI 3JIEKTPOMarHUTHOI'O MOMEHTA.

OTU MOMEHTHI PaBHBI

Bomnpoc 3a7iaH HEKOpPeKTHO

Kakum 00pa3oM B0O3M0)KHO M3MEeHATH B IIMPOKHX MpeAenax Ko GpuuueHT MOIHOCTH
CUHXPOHHOI'0 ABUTraTesi?

Bo3zelicTBys Ha TOK B 0OMOTKe CTaTOpa JBUraTesist

+Bo0371eliCTBYs Ha TOK BO30Y>K/IeHUs IBUTaTeIs

B 060ux 3THX C/Tyuasix

ITO cAenaTb HEBO3MOKHO

Kakoe K0/1Mu€eCTBO MO/IICOB A0/DKHO ObITh Y CHHXPOHHOTO FéHepaTopa, MMEIOIIero 4acToTy ToKa
50 I'y, ec/Ti POTOP BpaIaeTcs ¢ YacToToi 125 06/MuH?

+24 napsl

12 nap

48 nap

6 map

C KaKoil CKOpOCThI0 BpaljaeTcs POTOP CHHXPOHHOI'0 reHepaTopa?

+C TOM ke CKOPOCTbIO, UTO ¥ KPYTOBOe MarHUTHOE T10Jie TOKOB CTaTopa

Co CKOpOCTbIO, OO/IbIIIEN CKOPOCTH BpAIIleHHsI TI0JIsl TOKOB CTaTopa

Co cKOpOCTbIO, MeHbL1Ie CKOPOCTH BpallleHHsI 110J1s TOKOB CTaTopa

CKOpOCTb BpallleHHsI pOTOpa OIpe/ie/isieTCs 3aBOl0M-U3r0TOBUTEIeM

C Kaxoi 11e/1b10 Ha POTOpe CHHXPOHHOIO0 /IBUraTe /il HHOI A pa3sMeljaloT A0NO0/THUTEeIbHYI0
KOPOTKO03aMKHYTYI0 00MOTKY?
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15 yBenMueHus Bpaljarolero MOMeHTa

st yMeHbIlIeHUs Bpalllatolero MoMeHTa

+ /1711 pacKpy4rBaHNs poTOpa IIpU 3amyckKe

[nst perynvpoBaHyst CKOPOCTH BpalLleHUst

Y cunxpoHHoOro Tpex(a3Horo ABurare/s Harpy3ka Ha Ba/ly yMeHbIIN/Iach B 3 pa3a. I3MeHuTCs
JIX YacToTa BpailieHus poropa?

YacroTa BpallleHHst poTOpa yBeJuuuiach B 3 pasa

Yacrora BpalljeHusi poTopa yMeHbIIW/Iack B 3 pa3a

YacrorTa BpalljeH!sl pOTopa He 3aBUCUT OT Harpy3KU Ha Baly

+YacToTa BpallileHus1 pOTOpa YBeJIuunIach

CHHXpPOHHBbIE KOMIIEHCAaTOPbI, HCI0/Ib3YI0LIHecs [JIf yay4dilieHus Ko3¢¢unueHTa MOLHOCTH
NMPOMBIIIIEHHBIX CeTed, MOTPeO/IAI0T U3 CeTH

VHJYKTUBHBIN TOK

peakTUBHBIA TOK

aKTHBHBIU TOK

+@MKOCTHBIN TOK

Kakum 0/DKeH ObITh 3a30p MeXX/y POTOPOM U CTaTOPOM CHHXPOHHOI'0 reHepaTopa AJis
o0ecrieueHusi CHHYCOH/Ja/IbHOH (popmbl HHAYIMpPYyemoit D/[C?

+YBe/MuMBarOIUMCS OT CepeIMHbI K KpasiM TMOJIFOCHOT0 HAKOHEeYHUKaA

YMeHbIIaWMMCS OT CepeMHbI K KpasiM IO/IFOCHOT0 HAKOHeUHYKa

CTporo 0IMHaKOBBLIM M0 BCel OKPY>KHOCTH pOTOpa

3a3op gomkeH 6bITh 1- 1,5 MM

C Kako# 4acToToi BpalaeTcss MarHUTHOE 1oJie 00MOTOK CTaTopa CHHXPOHHOI'0 reHepaTopa,
ecsi B ero oomotkax ueaynupyercs 3/]C yacroroii 50 ', a UHAYKTOP HMeeT YeThIpe Mapbl
10J/IF0COB?

3000 o6/muH

+750 06/MuH

1500 o6/mMuH

200 o6/muH

CHHXpOHHBIE ABUraTe/ Il OTHOCATCA K /IBUTaTe/IAM:

C peryavpyemoi 4acTOTOW BpallleHus

+C Hepery/a1pyeMoi 4acTOTOW BpallieHus!

CO CTyIeHYaTbIM peryMpoBaHMEM YaCTOThI BpalLleHUsI

C MJIaBHBIM peryJMpOBaHUEM UaCTOThI BpallleHUst

Y MailMHbI IOCTOSAHHOT0 TOKA HaUMeHee Ha/Ie)XKHOM YacThIo SIB/ISIeTCA:

T1oJIroCa

SIKOPb

KOJUIEKTOP

+111€TOUHO- KOJIJIEKTOPHBIN y3eJl

YacroTa BpaleHUsi aCHHXPOHHOI0 /IBUraTe/isl IPU yMeHbIIIeHUY MeXaHNYeCKOU Harpy3KH Ha
BaJIy:

+YBEJIMUUTCS

He U3MEeHUTCS

CTaHeT paBHa HYJIH0

YMEHBLIUTCS

HanpasieHue BpaieH!si MarHUTHOIO 1M0JI1 CTaTOpPa aCHHXPOHHOIO BUraTe/Isl 3aBUCHUT OT:
BeJIMYMHBI OJBOAUMOT0 HaNPsKeHUsI

+Topsiika yepeioBaHus (ha3 HarpspKeHUsl CTaTopa

YaCTOThI MUTAIOIeN CeTU

BeJIMUMHBI 0JBOIMMOT0 TOKa
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ACHHXPOHHOMY /IBUTaTe/TI0 MPUHA//ICKUT MeXaHHUeCKas XapaKTepucTUKa
2

+B

a

0

O6mMoTKa B0O30Y)K/IeHHs, Pacio/I0)KeHHasA Ha POTOpPe CHHXPOHHO!N MAallIUHbI, MOAK/TIYaeTCs K

HCTOYHHUKY:

MIPSIMOYTOJTbHBIX UMITY/TIbCOB

0JHO(a3HOro CHHYCOU/IaIbHOTO TOKA

Tpex(a3HOro HarpsyKeHust

+TIOCTOSTHHOTO TOKa

PoTop HesABHOMO/IIOCHOM CHHXPOHHOW MaIlIMHbI MIPeJCTaB/IeH Ha PUCYHKe:
|

+3 4

B ciHXpOHHOHU MalllMHEe B Pe)XHMe IBUraTe/is MoJjie CTaTopa BpamjaeTcs:

+C0O CKOPOCThI0, PABHOM CKOPOCTH BpallleHUs poTopa

Me/j/ileHHee poTopa

CO CKOPOCThI0, B/IBOe 00JIbIlIel CKOPOCTH BpallleHUs] pOTopa

ObiCcTpee poTopa

JI/1s1 M3roTOB/IeHUs MVIACTUH KOJ//IEKTOPa MAIlIUH MOCTOAHHOT0 TOKA NMPUMeHSeTCsl:
+Mepb

Crasnb

AmtoMUHMI

JIro6oi1 MeTasiI U3 TIepPeUnCIeHHBIX BBIIIIe

Kak BbIUMC/INTB CKOJ/IbXKeHHe TPex()a3HOoro aCHHXPOHHOI0 3/IeKTPOABUraTe/isi?

+5 =2 100%

n,
s="2"" 100%
n
S=n-n,
560
P

40. HepocraTtkoM Tpex¢a3HOro aCHHXpOHHOI'0 3/IEKTPO/JBHUraTe/sl C KOPOTKO3aMKHYThIM
POTOpPOM SIB/ISIETCA:

Manast MOILIIHOCTb

+BbICOKMI TyCKOBOU TOK

Huskui KIT

Hu3kuii cosg

Kak u3MeHUTH HamnpasJ/ieHHe BpallleHus1 MarHUTHOT'0 1M0J1s Tpex(a3Horo Toka?
V3MeHUTh HaripaB/ieHue HeBO3MOYKHO

Hy>kHO mOMeHsSITb MecTaMH Bce TpU (ha3bl

+Hy>XKHO MTOMeHSITb MeCTaMH /iBe JTto0bIe a3kl

/3MeHUTB 4aCcTOTY IUTAOLLIErO HallPsUKeHUs
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Jst uero npu nycke Tpex¢a3Horo aCHHXpPOHHOT0 3/IeKTPOABUraTe/isi B 0/jHO(¢a3HOM pexume
HCI0/Ib3YT KOH/EeHCaTopPhI?

151 3a1UThI 3/1eKTPOABUraTesl OT Neperpys3Ku

st '3MeHeHUs HarnipaB/IeHUs! BPALLleHUs 3JIeKTPOBUTaTe/Ist

+ /17151 TI0/Ty4yeHUs BpalLaroLeroCcsi MarHUTHOTO 11071

i orpaHuueHus TOKa.

Y Kakux 3/1IeKTpo/iBUrare/jied CKOpOCTb BpalleHNsi He 3aBUCHT OT Harpy3KH Ha Bajay?
[TocTosiHHOTO TOKa

ACMHXPOHHBIX

+CHUHXPOHHBIX

KonnektopHbIix

JiBurare/niy padoTalT NPy HOMHUHA/IBHBIX CKOPOCTSX BpaleHusi n2. CKOPOCTh BpallleHUst
MarHUTHBIX mosied n1=1500 06/MuH. IIpu Kakoi U3 yKa3aHHBIX CKOPOCTel BpallleHus JBUraTe/lb
He MOXXeT padoTaTh:

1420 o6/mMuH

+1510 06/MuH

1390 o6/mMuH

1460 o6/MuH

YTo npousoiiieT, ec/iv yBeJIMUUTh Harpy3Ky Ha Ba/ly aCHHXPOHHOI'0 ABUraTe/isi?
YMeHbIIUTCS CKOJIbXKEHHE S

+YBe/IMUUTCS CKObXKEHUE S

YBemmunuTCs yacToTa BpaljeHHWs] MarHUTHOT'O M0JIs NC

YMeHbIINTCS TIOTPebsIsieMbIid TOK

Meto/iMKa IpOBe/leHUs] TEKYIIero KOHTPOJIsI

[TapameTpbl MeTOJWKHU 3HayeHue rapaMmerpa
[Ipegen AIUTEIBHOCTH BCEr0 KOHTPOJIS 20 MUHYT
ITocnenoBaTelbHOCTb BbIOOpA TECTOBBIX 3aZlaHUM CnyuaiiHas
[TpesiaraeMoe KOJIMUeCTBO TECTOBBIX 3a/laHUM 10

Kpurepumu orjeHku:

5 0a/I0B - OLIEHKA «OTJIMUHO» BBICTABJISIETCS CTYZAEHTY, KOTOPBIA MPaBUIbHO BBITIOMHUI 90-
100% TecToBbIX 3aJjaHUM.

4 6a//10B - OIIEHKA «XOPOIIIO» BBICTABJISIETCS CTYJ€HTY, KOTOPBIN MpaBUIbHO BhIoHUI 70-80%
TeCTOBBIX 3a/laHUM.

3 Gamma - OIeHKA «YAOBJIETBOPUTEIILHO» BBICTAB/SIETCS CTYAEHTY, KOTODBIM TPaBUIBHO
BbINoJHWI 50-60% TecToBBIX 3aJjaHUM.

OLeHKa «Hey/IOB/IETBOPUTEIBHO» BBICTAB/SETCS CTYZJEHTY, KOTOPbIM IPaBUJIbHO BbITIOJIHUI
MeHee 50% TeCTOBBIX 3a/]JaHUM, Oas/ibl HE BBICTABJISFOTCSI.
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Pa3gen 6 «JnekTpuueckue NnpudopsI M H3MEPeHHs. Y1eKTP00e30MacHOCTh.»

KoHTpompyeMble KoMIieTeHIIUU (3HaHUS, YMEHUSI):
OK-1; 2, [IK — 2.1; ¥Y1; Yo, 33, JIP-18

JIaGopaTopHasi padota

Tema: UccnegoBanue oqH0(¢a3HOro HHAYKIIMOHHOI0 CUeTUMKa

3/1IeKTPUYECKOH JHePrum
(Bpemsi mpoBe/leHuUsI 3aHATHS — 2 yaca)

Lleab pabompl: v3yueHre yCTPOMCTBA, IPUHLMIA Pab0OThI 0HO(hA3HOTO MHAYKLIMOHHOTO CUeTUYMKA

3/1eKTPUYECKOM SHEPriiK, BK/IFOUEHHE ero B CeTh U OCYLL[ECTB/IEHHE TTIOBEPKU.

ITopsidok ebinoaHeHus pabombl
1. VI3yunTb KOHCTPYKLIMIO CUETUMKA, TIPUHLIUTI €T0 PaboThI.
2. Cobpatb cxeMy COrIaCHO PUCYHKY.

CueTumnk

rr I I

Omw O

EL

Puc. IIpunyunuanbHas 3nekmpuueckas cxema
nabopamopHoll yCmaHoeKu

3. YcraHaBnMBas pa3/MUHYK JIaMIIOBYHO Harpysky, [Jis Ka)K[JOro 3HaueHWs TOKa OMNpeJesuTb T10
CeKyHZIOMepy BpeMsl, 3a KOTopoe Auck zgenaer 10 o6oporoB. Bce monyueHHbIe [aHHBIE HaMpsDKEHUS,

TOKd U BDEME€HU 3daHECTU B Ta6n1/1uy.

4. BLIUUC/IUTD HOMMHa/IbHYIO U ,E[EﬁCTBHTQIIbHym MOCTOAHHBIE, OTHOCUTE/IbHYIO IMOTPEIIHOCTDb [JIA BCEX

PEe)XMMOB Harpy3ku CUeTUMKa.
5. Cpenatb BbIBO/bI O IPUTOZAHOCTH JAHHOTO CYeTUYMKaA.
Tabauya. Pe3yismambl uccne0o8aHus
00HO(A3HO20 cueMUuKad 31eKmpuyeckol 3Hepauu

Ne W3mepeHo BrIuncieHo
n/n | U, B LA t, C n,o06 | Cpy,Br-c/06 | Ca, B1-C/06 o, %
1
2
3
4

CodepacaHue omuema
1. CxeMa BK/ItOUeHMS1 0JHO(A3HOr0 UHAYKIJMOHHOTO CUETUMKA B CETb.
2. Tabnwuiia ¢ pe3ysibTaTaMi U3MePeHHBIX U BBIYUCIeHHBIX 3HAUEHUH.
3. BeiBobI 0 pe3ysibTaTax IOBEPKU CUETUUKA.
KoHTpo/ibHBIE BONIPOCHI
1. EauHuULIbI M13MepeHUs 371eKTPUUeCKOU SHepryu.
2. OCHOBHBbIE YaCTH CUeTUMKa U UX Ha3HauyeHue.
3. IpuHimn paboTbl UHAYKLMOHHOTO CYeTYMKaA.
4. YTo yKasbIBaeTCs B NacropTe CUeTYnKa?
5. UTo Ha3bIBaeTCs repefaTOYHbIM YUC/IOM CYeTUrKa?
6. UTo nokasbIBaeT K1acC TOYHOCTU CUeTYuKa?
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7. YTo Ha3bIBaeTCs HOMHUHAILHOM MOCTOSIHHOM cueTurKa? Kak oHa onpegensieTcs?
8. UTo Ha3bIBaeTCs AeliCTBUTETIbHOM TTOCTOSTHHOW CYeTYrKa?
9. Kak ompeie/iuTh NOrpeIIHOCTb CUeTYUKa?

B KoHLe 3aHATHA TIpernojaBaTesb IyTeM YCTHOIO OIIpOca MpPOBepsieT YCBOeHWe 3HaHUM
CTYJeHTaMU 110 BOMpOcaMm /i/isi camorpoBepkKu. OopmiieHHbIe 0TUeThI IPOBEPSIFOTCS Y MOAUCHIBAIOTCS
TrperioZaBaTesieM.

Kpurepun oueHKu:

5 0a/I0B BBICTAB/ISETCS CTYAEHTY, KOTOPBIM TMPUHUMAeT aKTHBHOE Y4YacTHEe B BBIOJHEHUU
paboThl, MPaBUILHO U aKKypaTHO O(OpM/sieT OTuUeT, MpaBW/ILHO OTBeYaeT Ha BCe TIOCTaB/ieHHbIe
BOTIPOCHI, yMeeT TI0JIb30BaThCsl  3/IeKTPOU3MEPHUTENIbHBIMM  TPUOOpaMH, BJ/afieeT  MeTOoAaMHU
3/1eKTPUUeCKUX U3MepeHuH.

4 6a/u1a BBICTABISETCA CTY/€HTY, KOTOPBIM TNPUHUMAeT AKTUBHOE Y4YaCTHEe B BBITOJHEHUU
paboThI, TPaBUIBHO M aKKypaTHO 0(hOpMJIsieT OTUeT: IPHU OTBeTe Ha TOCTaB/IeHHbIE BOIIPOCHI [I0MyCKAeT
He3HauuTe/IbHble HeTOUHOCTH, He UCKaXKaloll[re ero CoZiepKaHusl.

3 0Ga/ia BBICTAB/ISAETCS CTY/|€HTY, KOTODBI TIpDUHHMMaeT He OYeHb AaKTHBHOE ydYacThe B
BBITOJIHEHUM pabOThI, TIPAaBUIbHO M aKKypaTHO O(OPMJISIET OTYeT, TP OTBETe Ha TOCTaB/I€HHBIE
BOIPOCHI JI0MyCKaeT HETOYHOCTH.

2 Da/ula BBICTAB/ISIETCS CTY/€HTY, KOTOPBIM IMAaCCMBHO OTHOCUTCSI K BBITIOJTHEHHIO PabOTHI,
MpaBWIbHO 0()OPMJISIeT OTUET, TIPU OTBETE Ha M0CTaB/IeHHbIe BOMPOCHI UCTIBITHIBAET 3aTPyIHEHUSI.

@oH/| TECTOBBIX 3a[JlaHUH [I/Isl TEKyLlero KOHTPO/1A 3HAHUH 110 TeMe:

(Bbibepume o0uH eapuaHm omeema)
ITo cTeneHH 0e30macHOCTH, 00YC/IOB/IEHHON XapaKTepPoM MPOU3BO/JCTBA U COCTOSTHHEM
OKpY>Kalollel cpebl, IOMeIeHUs C MOBBIIIIeHHOH 0MAaCHOCTbIO:
3TO TIOMeELLeHUs CyxXUe, OTallJIuBaeMble C TOKOHeIIPOBOASILMMY I10J1aMU M OTHOCUTE/TbHOW B/Ia)KHOCTBEO
He 6ostee 60 %
+3TO0 TIOMelL[eHHsI C BEICOKOH BJ/IaXKHOCTBIO, Oosiee 75 %, TOKOMPOBOJSIMMY TI0IaMH 1 TeMIIepaTypoi
BbIlle + 30
3TO MOMeEILeHHE C BIKHOCTBIO, 6/3K0# K 100 %, XMMUUYeCKH aKTUBHOMW Cpefioi
BCe TIepeykC/IeHHbIe [TPU3HAKU
Kakue 11HMY 3/1eKTpomnepesay UCO/Ib3YITCS A/ Nepejadl 3/1eKTPOIHepruu?
Bo3spgymHeie
KabenbHbie
[TopzemHBIE
+Bce nepeuncieHHbie
Kakwue 3/1eKTpryeckye yCTaHOBKH C HanpsDKeHHeM 0THOCHTEe/IbHO 3eMJ/IM M/IH KOPITyCOB
annaparoB M 3/IeKTPHUYeCKMX MalllH CYMTAIOTCA YCTAHOBKAMM BBICOKOI'0 HaNpsDKeHUsa?
YcraHoBku ¢ HaripsbkeHrem 60 B
YcranoBku ¢ HarnpsbkeHveM 100 B
YcraHoBku ¢ HanpsbkeHvem 250 B
+¥YcraHoBkH C HarnpsbkeHreMm 1000 B
YkakuTe Be/IMUNHBI HANPSDKEHHsI, MPU KOTOPBHIX HE00X0/{MMO BBINO/IHATH 3a3eM/IeHHe
3/71eKTP0000py/A0BaHNSA B MOMeIeHUAX 0e3 MOBBIIIEHHOH 0NaCcHOCTH.
+127 B
220B
380 B
660 B
J/1s1 3a1MThI 3/IeKTPHUYeCcKHX ceTeld HanpsbkeHueM 0 1000 B npumensior:
aBTOMaTHUYeCcKue BbIK/IouaTe/1u
+T1aBKUe NpeJ0OXpaHuTeN
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Y Te, U Jipyrue

HU Te, HU JIpyTHe

Kakyo onacHOCTBb npejAcTaB/isieT Pe30HAHC HANIPSDKeHUH [I/IS1 3/IeKTPUYEeCKUX YCTPOUCTB?
HepnomycTrUMbIi eperpeB OTJe/bHbBIX 37IEMEHTOB 3/1IeKTPUUECKOM LenH

[Tpo6otii u3omsLUKr 0OMOTOK 3/IEKTPHUECKUX MAIIMH U arrapaToB

[Tpoboii n3omnsyu Kabemneil 1 KOHAEHCAaTOPOB

+Bce nepeunciieHHble aBapuiHbIE PEXKUMBbI

JJIeKTPHUYeCKHe I[eH BbICOKOIr0 HallpsDKeHHs:

ceTH HarnpskeHueM 10 1 kB

ceTy HanpspkeHveM ot 6 1o 20 kB

+ceTu HarpsbkeHueM 35 KB

cety HanpsokeHrem 1000 kB

Kakoe HanpspKeHHe JOMyCTHMO B 0C000 OMACHBIX YCI0BHAX?

660 B

36 B

12B

+380/220 B

B co0TBeTCTBHH C TPeOOBAaHUAMHU K 3allUTe OT BO3/AeHCTBHH OKPY)XaKIIel cpeabl
3/IEKTPO/iBUraTe /M BbINO/IHAKTCA:

3alUIeHHbIMU

3aKpbITBIMU

B3pbIBOOE30I1aCHBIMU

+BCEeMHU MepeurcieHHbIMU

Kakoii ToK Han0oJ/1ee onaceH //isi YeJIoBeKa NMPH MPOYHX PABHBIX YC/IOBHSAX?
[TocTostHHBIN

[TepemenHbIi1 ¢ yactoTou 50 'y

[TepemeHHbIM ¢ yactoTou 50 MI'1]

+OnacHOCTb BO BCeX C/Iyydasx

Kakoe HanpshKeHHe [JOMyCTUMO B MIOMeI[eHUAX C MOBBIIMIeHHON 0MaCcHOCThIO ?
660 B

36 B

12B

+180/220B

Ykaxkute Han0o/IbIIIee M HAUMEHbIIIee HaNPsKeHUsI IPUKOCHOBEHMs1, yCTaHOB/IEHHbIE
NMpaBW/JIaMH TeXHUKH 0€30MaCHOCTH B 3aBMCUMOCTH OT BHEIITHUX YC/IOBHHA:
+127Bu6B

65Bul2B

36Bul2B

65But6B

OT 4yero 3aBUCHMT CTelneHb NNOPa)KeHHUs ye/i0BeKa 3/1eKTPUYeCKMM TOKOM?
Ot cusibl TOKa

OT YacTOThI TOKa

OT HamMpsPKeHUs

+OT BCex mepeunc/ieHHbIX (PAaKTOPOB

Kakas s/1eKTprueckasi Be/IMuiHa 0Ka3bIBaeT HernmocpeAcTBeHHoe (u3nuecKoe Bo3/ielicTBHe Ha
OpraHusM uesjioBeKa?

Bo3spgyimHelie

KabenbHbie

[TomzemHBIE

+Bce nepeuniciieHHbIe

CMepTe/bHBIM JijIs1 Ye/I0BeKa ABJ/IAeTCHA TOK:

20 MA

50 MA
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+100 MA

200 MA

YacroTa Ha/jJaB/IMBaHHUI HA IPY/HYI0 K/1eTKY [P POBe/IeHNH HapY)KHOI0 Maccaka cepAra:
Kaxapie 0,5 ¢

+O[uH pa3 B CeKyHay

Uepes kaxaple 2 C

Yepes kaxzble 3 C

Kakoe Bo3/jeliCcTBHe Ha OPraHU3M 4Ye/10BeKa 0Ka3bIBaeT 3/IeKTPUUeCKHUI TOK?

TonbKO TepMUUeCcKoe JiefcTBre

ToJIbKO MexaHHWYecKoe JelcTBUe

TonbKo 6uooruyeckoe elCTBIe

+Bcé BolllIerepeync/ieHHoe

Kakum o0pa3om cj1ejyeT BbIXO/JUTh U3 30HBI «IIar0BOr0» HANMPSHKEHUA?

OOBIUHBIM IIIaTOM

berom

+ «['yCuHBIM» 11aTOM

[InpoknmH 1I1aramu B yCKOPEHHOM TeMITe

B KaKkoM c/1yyae NIpM MOPa)kKeHNH 3/IEKTPUYECKUM TOKOM BbI30B CKOPOU MOMOIIIY AJISA
MOCTPA/IaBLIero siBJIsIeTCsl Heo0A3aTeTbHbIM?

B ciiydae eciiv mocTpajaBLinid MOMYYWI 0XKOTH

B citydae ecm riocsie oKa3aHus TIepBOM TTOMOILM ITOCTPA/IaBIINIA «ITPHILIeN B cebsi»

Ecnm noctpazaBivii MoOXKeT CaMOCTOSITE/IbHO Iepe/IBUraThCst

+Bo Bcex cydasix rmopakeHus 3/IeKTPUUECKUM TOKOM BbI30B Bpaua sIBJISIeTCS 00si3aTe/TbHbIM
Mo>KHo /11 MCTI0/1b30BaTh CPe/iCTBA 3all{UThI C UCTEKIINM CPOKOM FOAHOCTHU?

MoxxHo

+He monyckaercs

Mo0>XHO, HO TOJIBKO TIPH OTCYTCTBHY BHELIHUX TTOBPEXX/eHUN

Mo>kHO, TOJIBKO C pa3peLleHNs HelloCpeCTBEHHOIO

OJIeKTpUYeCcKoe CONMpoTHB/IeHHe YesioBeuecKoro Tesia 3000 Om. Kakoii TOK mpoxoJuT yepe3 Hero,
eC/IM Ye/I0BeK HaX0AUTCA NoA HanpsokenueMm 380 B?

19 MA

+13 MA

20 MA

50 MA

MeTo/iMKa TPOBe/IeHUs] TeKYIllero KOHTPOJIsi

[TapameTpbl MeTOLMKU 3HayeHue rapaMmerpa
[Ipepen AIUTEIBHOCTH BCEro KOHTPOJIS 20 MUHYT
[TocneoBaTelbHOCTb BbIOOpa TeCTOBBIX 3a/laHUM CnyuaitHas
[IpensiaraeMoe KOJIMUeCTBO TECTOBBIX 3a/laHUN 10

Kpurepuu onjeHku:

5 0a/I0B - OLIEHKA «OTJIMUHO» BBICTABJISIETCS CTYZAEHTY, KOTOPBIA MpPaBUIbHO BBITOMHUI 90-
100% TeCTOBBIX 3aJjaHUM.

4 6a/I0B - OLIeHKA «XOPOLIIO» BBICTABJISIETCS CTYIeHTY, KOTOPbI MpaBuibHO BhiroHUI 70-80%
TeCTOBBIX 3a/laHUM.

3 Oa/uta - OLIeHKA «YJOBJ/IETBOPUTEbHO» BBICTAB/ISIETCS CTY/I€HTY, KOTOPBIM TPaBUILHO
BbINoTHWI 50-60% TeCcTOBBIX 3a/JaHUN.

OueHKa «Hey/JOBJIeTBOPUTE/IbHO» BBICTAB/SIETCSI CTY/EHTY, KOTOPBIM IIPAaBU/IbHO BBITOTHUI
MeHee 50% TeCTOBBIX 3a/JaHW, OA/UTbI He BBICTABJISIOTCSI.
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Pa3pen 7 «J/1eKTpOHUKA.»
KoHTpompyeMble KoMIeTeHLIUM (3HaHUS, YMEHUS):
OK-1; 2, [IK - 2.1; ¥Y2; ¥3; 31; 32, JIP-18

JIaGopaTopHasi padota
Tema: McciiegoBaHue moTynpoBoJHUKOBBIX BBINPAMUTE/IeH
nepeMeHHOr0 ToKa
(Bpemsi mpoBe/leHuUs 3aHATHS — 4 yaca)

Lleab pabombl: u3yuyeHre yCTPOUCTBA, PUHILIMIIA IEHCTBUS TIOJTYTIPOBOIHUKOBBIX BHIMPSIMUTE/IEH
repeMeHHOT'0 TOKa, OCHOBHBIX CXeM BLITIPSIMJIEHHS TIepEMEHHOT0 TOKa U CTI0OCOOO0B CryiaXKUBaHUs

HYJ'ILCaL[I/If/i BBIXOJHOT'O HaIllpsi>KEeHN.

ITopsdok ebinonHeHust pabombl

VD

I 1
I I
. ~ Y\ |
®© 2 A .53 | | >
: : RH
1 [ s4 S5
~Usx G\B ! : [] é@ K ocumnnorpacy
! ==C1 ——C2:
1 1
| |
No : : >
I

Puc. 1. Cxema uccnedosaHus
00HONO/YNepuoOHO20 8bINpsIMUMESS
2. CHATB MOKa3aHusi TPUOOPOB ¥ OCLIW/IJIOTPAMMY BBIXOAHOTO HaMpsKeHUs TIPH CIeAYIOMIUX PeXXKUMax:
— KoHgeHcatopel C1, C2 u apoccens L1 oTKMrOUeHbI;
— NoAK/Ir0ueH KoHgeHcatop Cl;
— NOAK/IF0YeHb! KoHZeHcaTtopel C1 u C2;
— nofK/roueHsl KoHgeHcarops! C1 u C2 v gpoccens L1.
IToka3zanwust mpubOpoB cBecTH B Tabmily 1.
Tabauya 1. Pe3ynbmambl UCC1e008aHUsI 0OHONO/YNepuoOHO20 8binpmMumess

Cxema OZHOII0JIyTIepUOJHOT O BxiroueHue 351eMeHTOB
Usx, B Useix, B
BbITIPSIMUTE/IST Cr/Ia)KUBamwoIero GuabTpa
C1
CluC2
Cl1,C2ull

OcuwmorpaMMy BBIXOJHOI'O HAIIpsI’K€HUS 3aPUCOBATH B Macirabe.

3. CobpaTh cxemy COrJIacHO PUCYHKY 2.

! 1

1 1

1 AN \ 1

T 1

+ [ L—s2] !

vD1 ZRVD2 | !

i / s4 /S5

S1 !
®O0 ( i i RH —p

Uy @ i =C1 ==C2| [] 6\/} K ocuunnorpady

. ! —

N O : :

1 1

/NvD3 VD4 ! :

1 | |

I I

Puc. 2. Cxema uccnedosaHusi 08yxno/nynepuooH020 MOCMOB020 8bINpsMUMEs
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4. CHATb OCIWIIOTPaMMy BBIXOJHOTO HAlpsDKEHUS W TIOKa3aHWs TPUOOPOB TMPH 3aMKHYTOM
T10J1I0KeHMY BbIK/Irouaresns S1.
5. TToBTOpUTS 1. 4 IpH 00pkIBe 1ernu AroAa VD1 BeikmouateneM S1. [laHHbIe 3aHeCTH B Tabuity 2.

Tabauya 2. Pe3yabmambl uccned0o8aHust
08yxnosynepuoOH020 u mpexgazHo20 MOCmMogo20 8binpsimumesel

Cxema BBITIPSIMUTEJIS ITono>xeHue BLIK/TIOUATeIeH Ugx, B Ubix, B

S1 BK/IIOUEH

S1 BBIK/IIOUEH

Tpexda3zHbili MOCTOBOM S1 u S2 BK/IHOUeHbI

S1 BrIKIIOUEH, S2 BK/IHOUEH
S1 1 S2 BBIK/TIOUEHBI

JByX1ionyneproaHblit

6. Cobpatb cxeMy COIJIaCHO PUCYHKY 3.

l !
e [T
vD1 ZNVvD2 ZNVD3 | !
/s s2 | /sa /s5 1
A . : i | Ru ——)
E=C1 =02i [] é\/} K ocumnnorpady
) i Rl
l !
ce ¥VD4 7R vDs ¥VD6 i |
! I

Puc. 3.. Cxema uccaedosaHusi mpexgaszHo2o0 MOCmogo2o 8binpsmumensi

7. CHATH OCLWJ/UIOTPAMMY BBIXOJHOTO HaNpsyKeHUs U MoKa3aHus Iprubopos:
— NPy 3aMKHYTOM I10J10KeHUU BbIK/Itouareseit S1 u S2;
— IIpY Pa30MKHYTOM I10/10)KeHUU S1 1 3aMKHYTOM S2;
— nipu 06peiBe ArogoB VD1 u VD3 (S1 1 S2 pa3oMKHYTHI).
[Toka3zanwust TpubOpOB 3aHecTH B Tabwmiy 12.2.
ITpumeuaHue. B Ka)k/1oM U3 OMBITOB MOAK/IIOUEHHEM KOH/IEHCATOPOB U fipoccesisi yoeauTbcst B 3¢ eKTUBHOCTH
CrJIaKUBAHMS IMyJ/IbCALIMH BBIXOJHOTO HaMpsDKeHUsI.
CoodepatcaHue omuema
1. [IpyHLMNMa/IbHBIE 3/IeKTPUYeCKHe CXeMbl UCC/ie/JOBaHUH.
2. TabnuLIbl ¢ U3MEPEHHBIMU JIaHHBIMU.
3. OcuunorpaMMsl BXOZHOTO Y BBIXOJHOIO HaMpsDKeHUS.
4. BeiBogip1 10 pabore.
KoHTpo/1bHBbIE BONIPOCHI
1. Inst yero He0OXOAMMO BBITIPSIM/IEHHE TIEPEMEHHOTO TOKa?
2. [ToueMy y0; IPOBOAMT 3/IEKTPUUYECKMM TOK TOJIBKO B OJJHOM HaripaB/eHUU?
3. Ha3zoBuTe npeumy1jecTBa U HeJOCTaTKU UCC/IelyeMbIX CXeM.
4. Uto Takoe KO3(PhULMEHT MyabCaljuu?
5.IloueMy mnpu MOAK/IOYEHHWH KOH/EHCAaTOPOB IapajleflbHO Harpy3ke KO3(QQULMEHT My/bCaliy
yMeHblIaeTcs?
6. Kakrm 06pa3om ipoccenb CriaKMUBaeT My /TbCaL{uH?
7. YTo Npon30MJeT, eCcIu ApoCceib NMOJK/IIOUNTE MapaienbHo Harpy3Ke?
8. UTo npousoiieT, ecim poccenb MOAKIIOYNATE NT0C/IeloBaTeIbHO C HArpy3KOMu?
9. Kak omnpezie/uTh, KaKOW IO, B MOCTOBOM CXeMe BbIllie/T U3 CTPOSI?
B KoHLe 3aHATHA TmpenojaBaTesb IyTeM YCTHOIO OIIpOCa INpPOBepsieT YCBOeHWe 3HaHUM
CTyZleHTaMH I10 BOIIpocaM Jijisi caMoIipoBepKu. O(opM/ieHHbIe OTUeThI [IPOBEPSIIOTCS U MOATHCHIBAIOTCS
TrperioZaBaTesieM.
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Kpurepuu onjeHku:

5 0a/IJI0OB BBICTAB/ISIETCS CTY/EHTY, KOTOpbI NMpPUHMMaeT aKTHBHOE yyacTHe B BbIMOJIHEHUN
paboThl, MPaBUIBHO M aKKypaTHO O(OpMIISeT OTueT, MPaBWILHO OTBeYaeT Ha BCe TOCTABJIEHHBbIE
BOTIPOCHI, yMeeT I10/Ib30BAaThCsl  37eKTPOM3MepUTe/IbHBIMU  Npubopamu, BraZieeT MeToJaMu
3/IEKTPUUECKUX HW3MepPeHWi, yMeeT TMPOU3BOAUTE TMOJA00p 37eMEHTOB 3/IeKTPUUeCKUX Lereid |
3JIGKTPOHHBIX CXeM, BjlafieeT MeTOJaMM pacueTa U U3MepeHUsi OCHOBHBIX I1apaMeTPOB JIeKTPUYeCKUX,
MarHUTHBIX U 3JIEKTPOHHBIX LieTel;

4 0a/1a BbBICTAB/SAETCS CTY[EHTY, KOTOpPbIM NpPUHMMaeT aKTHUBHOE ydacTHe B BBIIOTHEHUU
paboThl, NPaBUIbHO M aKKypaTHO 0()OpMIIsSIeT OTUeT: NIPY OTBeTe Ha [0CTaB/IeHHbIe BOIIPOCHI /10MyCKaeT
He3HauUTe/IbHble HETOUHOCTH, He UCKaKarolljye ero CofiepkaHus.

3 Oa/s1a BBICTaB/SIETCS CTYJEHTY, KOTODbIM IPUHMMAeT He OuyeHb AaKTHBHOE yuacTue B
BBITIOJTHEHUW pabOThI, TIPaBU/IBHO M aKKypaTHO O(OpMIISIeT OTuYeT, MpU OTBeTe Ha TIOCTaBJIeHHbIE
BOIIPOCHI JOITyCKaeT HeTOYHOCTH.

2 Qasia BBICTAB/SIETCS CTYAEHTY, KOTOPBIM MAaCCUBHO OTHOCHTCSI K BBITIOJTHEHHWIO pabOTHI,
NIpaBU/IBHO 0()OPMIISIeT OTYeT, IPH OTBETe Ha [10CTaB/IeHHbIe BOIIPOCHI MCIBIThIBAET 3aTPYJHEHUSI.

(DOH/] TeCTOBBIX 3a,anm71 AJIA TEKYIEro KOHTpoJisd 3HAHHUH 110 TeMe:

(Bbibepume o0uH eapuaHm omeema)
Kakue uoabl NpUMEHSIOT [i/IS1 BBINIPSIM/IEHHS [I€PeMEeHHOro ToKa?
[11ocKkoCTHBIE
ToueuHsle
+Te u gpyrue
Hukakue
B Kakux c/lyyasix B cxeMax BbINIPsSIMUTe el UCI0/Ib3yeTcsl Napasiie/ibHoe BK/IUeHue AN0/10B?
ITpu oTCyTCTBMM KOHZIeHCATOpa
[Ipu OTCYyTCTBMM KaTyLIKA
ITpu OTCYTCTBUM pe3nCcTOpOB
+I1pu oTcyTcTBUM TpéxdasHoro TpaHchopmMaTopa
M3 KaKkMX 3/1eMeHTOB MO)XXHO COCTaBUThH CI/Ia)KMBawIue puabTpbI?
W3 pesucTopos
N3 KoHZeHCcaTopOB
W3 KaTyliek UHAYKTUBHOCTH
+113 Bcex BblllIerepeurc/ieHHbIX TPUO0pOB
Jl/1 BBIIPSAMJIEHUA MepeMeHHOr0 HanpspKeHUs1 NPUMeHS0T:
OpHodasHble BBINPSAMUTENN
MHoro@asHble BLIIPSIMUATETN
MocToBbI€e BHITIPSIMUATETN
+Bce nepeuncieHHbie
Kakue HanpaB/ieHUs XapaKTePHbI /ISl COBePIIeHCTBOBAHUA Y/IEMEHTHOH 0a3bl 3/IeKTPOHUKU?
[ToBbIIEHWE HA/IEXKHOCTH
CHmxeHue 1oTpeb/ieHNst MOLTHOCTH
MuHuaTropy3aLys
+Bce nepeuniciieHHbIe
Ykaxxurte no/IIpHOCTb HaNPSDKeHUs1 Ha SMUTTePe U KO/IJIEKTOpe TPaH3uCTopa Tumna p-n-p.
+TUTIOC, TITFOC
MUHYC, TUTFOC
T/TFOC, MUHYC
MUHYC, MUHYC
Kakum 00pa3om 3/1eMeHThbl HHTerpaJibHOM MUKPOCXeMbI COeJUHAIOT MeXXy c000i?
HanblieHreM 30/10ThIX WK aTlFOMUHHUEBBIX JOPOXKEK Yepe3 OKHa B Macke
[Talikoii /1la3epHBIM JIy4OM
TepmokoMmmpeccren
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+Bcemu repeurc/ieHHBIMU CITIOCOOamMu

Kakue 0c00eHHOCTH XapaKTepHbI KaK /I HHTerpajibHbIX MUKpocxeM (IMC), Tak u ajisa
00X MHTErpaabHbIX MUKpocxeM(BYIC)?
MuHHMaTIOPHOCTD

CokpalljeHre BHYTPEHHUX COeUHUTEeTbHbIX TUHUMN
KomrinekcHasi TexHos0TMst

+Bce nepeuncieHHbie

Kak Ha3bIBalOT CpeJHMI C/I0¥ Y OMIIO/IIPHBIX TPAH3UCTOPOB?
Crok

Nctok

+basa

Kosnnekrop

3

Ha pucyHke B U300pa)keHa CTPYKTypa:

TUPUCTOPA

+BUITOSPHOTO TPAH3KUCTOPA

BBITIPSIMUTE/TBHOTO [IM0/Ia

CTabUIMTpOHA

YciioBHo-rpaduueckoe 0603HaueHNe CTaOM/IMTPOHA MPe/CTAB/IEHO Ha PUCYHKe:

—p— —P— i EH
1 2 3 4
+1. 2
2.1
3.3
4.4
Yci1oBHO-rpaduueckoe 0603HavyeHHe JHOHOT0 THPHCTOPA NPEACTAaB/IeHO HAa PHCYHKe:

—B— —b— t B’H
1 2 3 4
2
4
+3
1
YcnoBHo-rpadnueckoe 0603HaUeHHE T10/1€BOT'0 TPAH3UCTOPA C M30/TMPOBAHHBIM 3aTBOPOM

4 o8 -

1

+3

4

2

YcnoBHO-rpaduueckoe 0603HaueHHE MO/IEBOT0 TPAH3UCTOPA C YNPAB/IAKIIMM pP-N

G -8 7

npeacTraB/I€eHO Ha PUCYHKeE:

Npe/ACTaB/IeHO Ha PUCYHKe:
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+2

Ha pucynke H300pa)keHa cxema:

O/ZIHOTIO/TYTIEPUO/IHOTO BBITIPSIMUATEJISI

Tpex(a3HOro 0JHOMOYTIEPUOJHOTO BbITIPSIMUTEJIS

JIBYXTIOJTYTIEPUO/IHOTO BBIMPSIMUTEJIS C BLIBOZIOM Cpe/iHel TOUKK 0OMOTKM TpaHChopMarTopa
+BYXII0/TyTIEPUOJHOTO MOCTOBOI'O BBITIPSIMUTEJIS

i

NN

Ha pucyHke ¢ W300pakeHa BpeMeHHas AMarpaMMa HamnpsDKeHHUs Ha BBIX0/[e:
+0/JHOIOJTYTIePUO/IHOTO BBINPSIMUTEJIS

Tpex(a3HOro 0JHOIOJIYTIePUOIHOTO BLITIPSIMUTEIS

JBYXIIO/TyTIePUO/IHOTO, MOCTOBOT'O BBINIPSIMUTEJIS

JBYXITO/TTIEPUOJHOTO BBINPSIMUTEJISI C BBIBOJIOM CpeiHel TOUK1 00MOTKH TpaHcdopmaTopa

(YYD

Ha pucynke H300pa)keHa BpeMeHHasi inarpaMMa HanpspKeHUsl Ha
BBIXO/i€:

Tpex(a3HOoro 0JHOTOJYTIEPUOIHOTO BHITIPSIMUTEJIS

O/THOTIOTYTIEPUOHOTO BHITIPSIMUTEJIS

+/IByXIIOJTyTIEPUOZAHOT 0, MOCTOBOT'O BBITTPSIMUTEISI

TpaHcdopmaropa

Ha pucyHKke n3o6paxeHa cxema :°
WHAYKTUBHOTO (QU/IbTPA
aKTUBHO-WH/[YKTHBHOTO (GUIbTPa
€MKOCTHOT0 (hUIbTpa
+aKTHBHO-eMKOCTHOTO (H/IbTPa
IIpuBe/eHbI BpeMeHHbIe AUarpaMMbl HaNpsDKeHUs1 Ha Bxo/ie (a) u Bbixoje (0) ycTpoiicTBa.
JlaHHOe yCTpOICTBO —

% A ]/\ﬁ\

t

a) 6)

Tpex(a3Hblli BLITIPSIMUTETh
+CrIaKUBaKOIIMN eMKOCTHOW (U/IBTP

71



CTabUIM3aTop HANPSDKEHUS
BBITIPSIMUTE/Th

|

Ha pucyHKe nipyBe/ieHa cxeMa BK/IIOUEeHHUsI TPaH3UCTOopa ¢ o0mum(eit): ° * °
IMUTTEPOM
3emsieit
+KOJI/IEKTOPOM
6a3oit
>
Ha pucynke NpuBe/IeH0 0003HaUeHHe :

MOCTOBOM BBITIPSIMUTE/ILHON CXeMbI
JleNIUTeIsl HarpsKeHUst
+0I1epaLOHHOTO YCUTUTEJIS
O/THOTIOTYTIEPUOHOTO BLITIPSIMUTE/IS

Ha pucyHke npuBe/jieHa cxema :
OJJHOTIO/TYTIePUOJHOTO BBINIPSIMUTEJIS
+ycunmuTernst Ha OUIOJISIPHOM TPAaH3UCTOPe
YCUJIUTeJIsI Ha T10JIeBOM TPaH3UCTOpe
JlenmTesIst HalpspKeHUs!

=

IIpeacTaB/ieHHBIN /151 yCU/IUTes rPpauK Ha3bIBaeTCs ’
BBIXO/THOM XapaKTepHUCTUKOU

BXO/IHOW XapaKTepPUCTUKOM

+aMIUIMTYJHO-4aCTOTHOM XapaKTepHUCTUKON

(ha30-yaCTOTHOM XapaKTePUCTUKOM

Ha pucyHke npuBe/jieHa cxema:

JleNIUTesl HarpsDKeHUst

+y€I/IJ'II/ITeJ'IH Ha I10J/IeBOM TPAH3UCTOPE
OJHOITO/JIYTIepUOAHOI'O BBITIPAMUTEIA
YCUUTEISI Ha OUTTIOJIIPHOM TPAH3UCTOpe

Ha PUCYHKeE 1/1306P¢’DKEHO YC/10BHOE 0603H8‘-IEHI/IE 3JIEME€HTA, BBIMMO/ITHAKILIEr0 JIOTUYECKYH
1
| ez ¥

onepanuio:
crpesika [Tupca (UJIN-HE)
cnoxenus (UJIN)




yMHOXeHus1 (M)
+unBepcuu (HE)

IIpuBeieHHOE YC/IOBHOE 0003HaUYeHHe COOTBETCTBYeT:
+R-S Tpurrepy

aHanoro-1gpoBoMy rpeobpazoBaTesto

perucTpy

CYEeTUHKY

IIpuBeaeHHOE YC/I0BHOE 0003HAUYeHHe COOTBETCTBYeT: | |
aHasioro-LudpoBoMy npeobpasoBaTeo

perucTpy

+J-K Tpurrepy

CYeTUUKY

IIpuBeeHHOE YC/I0BHOE 0003HaUYeHHE COOTBETCTBYeET:

CYeTUUKY

perucTpy

+T-Tpurrepy

aHaroro-1u¢gpoBomy rnpeobpaszoBaremto

Ha pucyHke n300pa)keHo yC/IOBHOe 0003HaUeHHe 3/1eMeHTa, BBITIO/THAIOIIEro TIOrHYecKYIo
X

==k
X | — ¥

b CR—
ornepamnuio:

+cnoxxenus (MJIN)

crpesika [Tupca (UJIN-HE)

nnaBepcuu (HE)

ymMHOXeHust (M)

CKOJ/IBKO p-n nepexofioB COJepPIKUT MOIyNPOBOAHUKOBBIH JUOA?
+OpauvH

[Ba

Tpu

YeTbipe

Kak Ha3bIBalT IeHTPA/IbHYI0 00/1aCTh B M0/IEBOM TPaH3HCTOpe?
Crok

+Kanan

Ncrok

Pyueii

CKo0/IBKO p-n 11epexo/oB y MOJIyIIPOBOAHMKOBOI'0 TPaH3UCTOpa?
(0)i171:1

+/1Ba

Tpu

UeTeipe

Ynpas/isiemble BHINPSMUTETA BHINO/THAIOTCSA Ha 0a3e:

JviogoB

[ToneBbIX TPaH3UCTOPOB

BbunonsipHeIX TpaH3MCTOPOB
+Tupucropos




MeTo/1MKa ITPOBe/IeHHs TEKYII[ET0 KOHTPOJIS

[TapameTpbl METOAUKHU 3HaueHue IapaMeTpa
IIpenen AAMTENLHOCTHU BCETO KOHTPOJIS 20 MUHYT
[Tocsiei0BaTeIbHOCTL BEIOOPA TECTOBBIX 3a/laHUM CnyuvatiHas
[IpenaraeMoe KOJIMUeCTBO TECTOBBIX 3a/JaHUI 10

Kpurepuu onjeHku:

5 0a//IOB - OLleHKAa «OT/IMYHO» BBICTAB/ISIETCS CTY/EHTY, KOTOPBIN MPAaBUILHO BhIMOMHUT 90-
100% TecTOBBIX 3a/laHUH.

4 6a/1/I0B - OIIeHKa «XOPOILI0» BLICTABJISETCS CTY/I€HTY, KOTOPBIN MPaBH/IbHO BbinoHMI 70-80%
TeCTOBBIX 3a/IaHUM.

3 0a/mma - OIeHKA «YZOBJIETBOPUTE/IILHO» BBICTAB/ISETCS CTYAEHTY, KOTODPBIM ITPaBUIBHO
BbINoIHU 50-60% TecTOBBIX 3aaHMU.

OueHKa «HEeYy/JOBJIeTBODUTETbHO» BBICTAB/SIETCSI CTY[EHTY, KOTOPbI MPaBU/ILHO BBIIOJIHU
MeHee 50% TeCTOBBIX 3a/JaHHH, Oas/Ibl He BHICTABJISIOTCS.

@DoH/| TECTOBBIX 3aJJaHUH [I/Isl IPOME)XYTOUHOI0 KOHTPOJIA 3HAHUM
Mo JUCHUILINHe

@oHJ, TeCTOBBIX 3afdHUN [Ji1 TIPOMEXYTOUHOTO KOHTPO/Sl 3HAaHUM 10 [JUCLUIIMHE
¢dbopmUpyeTcsi U3 TeCTOBBIX 3a/laHWM /1/1s1 TEKYILlero KOHTPOJIs, TIPeCTaBIeHHbIX B pa3zesax:

1. JTunetiHble 3/1eKMpuyecKue yenu noCmMosiHHO20 MoKa

2. IuHeliHble 3/1eKMpuUYecKue yenu CUHycouoa/1bHO20 MOKa

3. Tpex¢paszubie yenu

4. MazHumuble yenu. Tpancgpopmamopbl.

5. DseKmpuueckue MAwuUHbL.

6. D1ekmpuueckue npu6opsl u usmepeHusl. J71eKmpobe30nacHoCmb.

7. D/1IeKmMpOHUKa

MeToauKa ripoBeieHus1 KOHTPOJIsI

[TapameTpbl METOUKHU 3HayeHue rapaMeTpa

[Ipefen AUTEIBHOCTY BCEro KOHTPOJIS 90 MUHYT

[TocnenoBaTenbHOCTb BbIOOpA TECTOBBIX 3aJJaHUM CnyuaiiHas

[TpepnaraeMoe KOJIMueCTBO TECTOBBIX 3aJaHUMN 35 (mo 5 TecToBbIX 3aflaHUM U3
pasjena)

Kpurepumu orjeHku:

10 6a/I0B - OIleHKAa «OTJIMUHO» BBICTABJISIETCS CTY/IEHTY, KOTOPBIM MPaBWILHO BBITOMHUI 90-
100% TeCTOBBIX 3a/jaHUM.

8 0a/10B - OLIEHKA «XOPOIIIO» BBICTAB/ISIETCS CTYEHTY, KOTOPBIH MPaBUIbHO BhIoHUI 70-80%
TeCTOBbIX 3a/laHHUH.

5 0a//IOB - OlIEHKA «Y/IOBJI€TBOPUTE/bHO» BBICTAB/SETCA CTYZEHTY, KOTOPBIA TPaBUIbHO
BbINoHWI 50-60% TecTOBBIX 3a/JaHUN.

OueHKa «HEeYy/JOBJIeTBOPUTE/IbHO» BBICTAB/SIETCSI CTY/EHTY, KOTOPBIM IIPaBU/IbHO BBITOTHUI
MeHee 50% TeCTOBBIX 3a/]JaHUM, Oa//ibl HE BBICTABJISFOTCSI.

q)OH]I[ OLI€EHOYHBbIX CPpeaACTB
AJIA JOMMO/IHUTE/IbHBIX KOHTPOJ/IbHBIX HMCIIbITAaHUH

dopmMUpyeTCs U3 YMC/Ia OLIEHOYHBIX CPeZICTB 10 TeMaM, KOTOPbie HE OCBOEHBI CTYJEHTOM.

IIpumeuaHue:

JonoaHumenbHble KOHMPO/bHblE UCNbIMAHUS NPOBOOSIMCsl 015 CMyOeHmo8, Habpaswux MeHee
50 6annoe (8 coomgemcmauu c IlonoxceHuem «O MoOyabHO-pelimuH20601l cucmeme»).
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