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Pe3y/ibTaThbl 0CBOEHHUSI YUEOHOH JUCIUIVIMHBL: «JJIeKTPOTEXHUKA H YIeKTPOHHKa»
[TTICC3 (CIIO) no crielaabHOCTH:
23.02.03 TexHuueckoe 006CTy>KMBaHWe U PEMOHT aBTOMOOM/ILHOTO TPAHCIIOPTa

Koapl
KOMIleTeH
i KomnereHnyuu PesyibTaTr 0cBOeHUA
no ProcC
1 2 3
OO01Me KOMIeTeHIHH
[ToHnmars CyIIHOCTb U 3HaTh CyIIHOCTb Y COLIMAIBHYIO 3HAUMMOCTh
OK 1 COLIMa/IbHYIO 3HAUMMOCTb CBOEM Oyay1eit mpodeccun.
Oyayieli mpodeccuy, MposiBISATL K YMmetb nposiBsTh K OyAy1ei npodeccru
Hell YCTOWUMBBIN UHTEpecC YCTOWUMBBIN UHTEPeC.
OpraHu30BbIBaTh COOCTBEHHYIO 3HaTh MeTO/IbI 1 CII0COObI BBITIOHEHHUS
JiesITeNIbHOCTb, BEIOMPATh TUTOBBIE rpo¢ecCrOHaNbHBIX 33/au.
OK 2 MeTO/Ibl ¥ CITIOCOOBI BHITIOJTHEHHS YMeTh OpraHu3oBbIBaTh COOCTBEHHYIO
npoeCcCUOHAIbHBIX 3a/iay, JleATe/IbHOCTb, BLIOUPATh TUTIOBbIE METO/IbI 1
oLleHUBaTh UX 3((HEKTUBHOCTb U | CrIOCOOBI BBITIOHEHHWsI TPO(eccHoHaIbHbBIX 3a/1ay,
KauecTBo. OLIeHMBAaTh MX 3(PPEeKTUBHOCTb U KAYECTBO.
[IpuHKMMaTH pellieHus B 3HaTh a/ITOPUTM [IeWCTBUM B Upe3BbIUaliHbIX
CTaH/JAPTHBIX U HECTaH/JaPTHBIX CUTYaLUsIX.
OK3 CUTYaLMsIX U HeCTH 3a HUX YMeTb MPUHUMATh pellleHus B CTaHAAPTHBIX U
OTBETCTBEHHOCTb. HeCTaHZAPTHBIX CUTYaLUsIX, B T.U. CUTyaLUsIX
PUCKa, U HeCTH 32 HUX OTBETCTBEHHOCTb.
Ocy11ecTBASTh MOUCK U 3HaTh KpyT NpodecCcroHaNbHbIX 3a/iay, Lie/d
VICII0/Ib30BaHKe MH(OpMaL1Y, Npo(eCCUOHAILHOTO M JIMYHOCTHOTO Pa3sBUTHSL.
OK 4 HeoO6xouMoM 7151 3QPeKTUBHOTO YMeTb 0CyILeCTBIISATE TOUCK M UCTI0/Ib30BaHKe
BBITTO/THEHUST TIPO(eCCUOHATBHBIX vHbopMalii, Heob6XoaUMOoM it 3P HeKTHBHOrO
3a/ia4, IpoeCcCUOHAILHOTO U VICTIO/THEeHWs PO eCcCHOoHaIbHbIX 33/jay,
JIMYHOCTHOT'O Pa3BUTHSI. 1po(heCCMOHAIBbHOT0 ¥ IMYHOCTHOTO Pa3BUTHSI.
Wcnonb3o0BaTh UHPOPMALIMOHHO - 3HaTh OCHOBbI UH(POPMALIMOHHOM KY/bTYPBL.
KOMMYHHKAILIMOHHbIe TEeXHOJIOTUU B YMeThb 0Cy1LeCTB/IATh aHa/IN3 U OL|eHUBAaTh
OK5 rpogeccuoHa/bHOM JiesiTeTbHOCTH. HMH(OPMaLMIO C UCTI0/Ib30BaHUEM
VMH($OpPMaLIMOHHO-KOMMYHUKALIMOHHBIX
TeXHOJIOTUM.
PaboTatb B KO/IJIeKTUBe U KOMaH/Ie, 3HaThb rpreMbl U Cr1ocobbl afianTaluu B
OK 6 3¢ deKTHBHO 00IIaThCS C npodecCuoOHabHON JesITe/TbHOCTH.
KOJl/IeraMH, PYKOBO/ZICTBOM, YMetb afanTUPOBaThCS K MEHSIFOLLIUMCS
1oTpebuTe NISIMU. YCJIOBUSIM IPO()eCCUOHAIBHOW J1eATe/IbHOCTH.
bpatb Ha cebst OTBETCTBEHHOCTh 3a | 3HATh HOPMbI MOPaJIH, TIPO(eCCHOHANTBHOM STUKU
paboTy uleHOB KOMaH/Ibl U CJTy>KeOHOTro THKeTa.
OK 7 (MOgUMHEHHBIX), pe3y/ibTar YMeTb BbINO/IHATE NPO(eCcCOHaTbHbIE 33/jauu B
BBITIOJIHEHUS 3a/JaHUM. COOTBETCTBUU C HOPMaMH MOpaly,
npodecCOHAMbHON STHUKU M CTy»KeOHOT0 STHKeTa.
CamMocTosiTe/IbHO OIpe/esisTh 3HaTh Kpyr 3a/au Npo¢eCCUOHAIbHOTO U
3a/jauy NpodeCcCroHaNTbHOIO U JINYHOCTHOI'O Pa3BUTHSL.
OK 8 JIMYHOCTHOT'O Pa3BUTHS, YMeTtb caMOCTOSITENTbHO ONpesieNiATh 3a/jauu

3dHUMATBCA CaMOO6p830BaHI/IeM,
OCO3HAaHHO IIVIAHUPOBATH
ITOBBIIII€HN e KBaJ’II/I(i)I/IKaL[I/II/I.

HpO(i)eCCI/IOHaJ'IBHOFO N JIMUHOCTHOI'O Pa3BUTHUAA,
3dHUMATBbCA CaMOO6p830BaHI/IeM, OCO3HAaHHO
IJIaHMPOBATH TTOBLIIIEHKE KBaJ'II/I(i)I/IKaL[I/II/I.




1 2 3
OpreHTHPOBAaTHCS B YCJIOBUSX 3HaTh TEXHOJIOTUIO NPO(eCcCUOHAaNbHON
4YaCcTOM CMeHbI TEXHOJIOTUHN B JlesITe/IbHOCTH.
OK9 npo(eCcCUOHAIbHOU [1eSITeIbHOCTH. YMeTb OpreHTHPOBaThCS B YC/IOBUSIX CMEHBI
TeXHOJIOTMM B MPOQeCCUOHaNIbHON
JlesITeJIbHOCTH.
IIpodeccuoHanbHble KOMNETEHIIUN
OpraHu3oBbIBaTh U TIPOBO/IUTH 3HaTh TEXHOJIOTUIO TEXHUYECKOT O
pabOoTHI 110 TEXHUYECKOMY 00C/Ty>KYBaHHUSI M PeMOHTa aBTOTPAHCIIOPTa.
K 1.1. 00C/Ty’)KWBaHUIO U PEMOHTY YMeTb OpraHu30BbIBaTh U MPOBOJUTH PAOOTHI 1O
aBTOTPaHCIIOPTa TeXHUUEeCKOMY 00C/Ty>KHBaHUIO U PEMOHTY
aBTOTPAHCIOPTA.
Ocy111eCTBATH TEXHAYECKUM KOHTPO/Ib | 3HATh METO/bl JUAarHOCTUKU U KOHTPOJIS Y3/10B
TPY XPaHEeHVH, SKCTUTyaTaLiu, aBTOTPAHCIIOPTHBIX CPE/ICTB.
MK 1.2. TEXHIUYECKOM 00C/TY)KUBaHVH 1 YMeThb OCyLLeCTB/ISITh TEXHUYECKUI KOHTPOJIb IPY
pPEeMOHTe aBTOTPaHCTIOPTHBIX CPeJCTB XpaHeHUY, SKCTUTyaTalyiy, TeXHUYeCKOM
00C/Ty)KMBaHUY 1 PEMOHTE aBTOTPaHCTIOPTHBIX
CpejCTB.
Pa3pabaTbiBaTh TEXHOIOTUUECKHE 3HaTh TEXHOJIOTUIO PEMOHTA y3/I0B U JieTajiei.
IIK 1.3. TPOLIeCChl peMOHTA Y3J/10B U YmeThb pa3zpabaThiBaTh TEXHOIOTHUYECKHE
JeTanen TMIpOLIeCChl PEMOHTA Y3/10B U JleTasei.
OpraHu3oBbIBaTh Oe30racHoe 3HaTh NpaBUIa U HOPMbI OXpaHbl TPYAa,
BeJieHre paboT MpU TEXHUYECKOM | IPOMBILLIJIEHHOW CAaHUTAapUX U TPOTHUBOII0KapHOM
K 2.3. 00C/Ty’)KUBaHUU U PEMOHTe 3aL[UTHL
aBTOTPaHCIOPTa YMeTtb opraHu30BbIBaTh Oe30racHoe BejileHHe
paboT NpY TEXHUUECKOM 00C/Ty>KMBAaHUH U
peMOHTe aBTOTPaHCIOPTa.

TpeOoBaHus K pe3y/IbTaTaM O0CBOEHHUS AUCIUTLIMHBI:

yMemb:

Y1 — nonb30BaTHCS 3/1EKTPOU3MEPUTeTLHBIMU ITPUOOpaMU;
Y2 — Ipou3BOAUTD NIPOBEPKY 3/IEKTPOHHBIX U 37IeKTPUUECKUX 3/1eMeHTOB aBTOMOOUIS;
Y3 — npou3BoUTH MO00P /1IeMEHTOB 3/IeKTPUUYECKUX Liereld U 37IeKTPOHHBIX CXeM.

3HAmMb:

31 - METOAbl pacCueTa W HU3MEPEHHA OCHOBHLIX I1dPpaMETPOB 3JIGKTPDUUECKHX, MAIHHUTHBIX H

5/IeKTPOHHBIX Liernew;

32 — KOMITOHEHThI aBTOMOOU/IBHBIX 3JIEKTPOHHBIX YCTpOﬁCTB;

33 — MeTO/bl 37IEKTPUUEeCKUX U3MepeHun;

34 — YCTPOMCTBO U TIPUHLIUI JeMCTBUS 3/IeKTPUUECKHUX MaIlllWH.
B pe3ynbraTe ocBoeHUs yueOHOM AUCLUIUIMHEI 00YUYarOLUICs JO/DKeH 00/1afaTh C1eyoIUMU

JIMUHOCTHBIMM D€3yJ/IbTaTaMU:

JIP 18 CriocobOHBIM aHa/MM3UPOBATh IPOU3BOACTBEHHYIO CHUTYyalL[Ui0, OBICTPO TPUHUMATh

penieHrs U 3HdHWSA Ha ITPAKTHKeE.




ITacnopTt
(oHAa OLIEHOUHBIX CPEACTB
[ITICC3 (CIIO) no crieluranbHOCTH:
23.02.03 TexHuueckoe 006CTy>KMUBaHWe U PEMOHT aBTOMOOM/ILHOTO TPAHCIIOPTa
OucuunvHa: «DJIeKTPOTeXHUKA U 3/IeKTPOHUKa»

HaumeHoBanue
OLIEHOYHBIX CPe/ICTB
KonTtponupyemsie KonTtponupyemsie
Ne Jpyrue oLjeHOYHbIe
JUaKTUUeCKUue KOMITeTEeHLIUN TecTsl,
n/n CpeJCTBa
e IMHULIbI (w11 uX yacTu) KOJ/I-BO
. KOJ/I-BO
3a/laHui BU/I .
3a/laHUM
Ornpoc 15
Pazpen 1 OK-1; 2; 6 3amura
1 JJleKTpUUYeCcKHe Lerny [K-1.2;2.3 59 nabopaTopHBIX 42
MOCTOSAHHOI'0 TOKA Yi; Y3, 315 33 pabort (3JIP)
JIP-18 KoutposnbHas
48
paboTta
Pa3zpen 2 OK-2; 3; 6
9 JnekTpuueckue genu | [TK-1.1; 1.2; 2.3 47 Ornpoc 19
ojHO(a3HOr0 Y15 Y3 315 33 (371P) 41
1lepeMeHHOr0 TOKa JIP-18
OK-1; 2; 6
3 Paszpen 3 [K-1.2;2.3 27 Orpoc 19
Tpex¢asubie nenu Y15 Y3315 33 (371P) 13
JIP-18
Paspen 4 OK-1;5; 8
A K - 1.1; 1.2; 2.3 Onpoc 32
4 MarHuTHbIe 1eNnu. o 33
TpaHcdopmaTopsl Y15 33 34 (371P) 7
P ' JIP-18
OK-1; 2; 3
Pa3zpen 5 ol
INK-1.1; 1.3; 2.3
5 Bﬂe;:][_:;:;::;l(ne Vo: Vs, 31: 34 44 (371P) 20
JIP-18
Pa3pgen 6 OK-1; 2; 6
JJ/leKTpUYecKHue [K-1.2;2.3
6 npHuOOPHI U U3MEPEHHUA. Yi; Y2, 33 21 (371P) J
J/1eKTP00€30MacCHOCTh. JIP-18
OK-3; 4; 6; 8; 9;10
Pa3pen 7 IMK-1.1; 1.2
/ J/IeKTPOHUKA Y2; Y3 315 32 33 (3/1P) 9
JIP-18
Bcero: 264 274




METO,E[I/IKa nmpoBeaeHusA KOHTPOJIA 110 IPpOBepKe 0a30BBIX 3HAHMI
mo JUCIMIl/INHE «SJIEKTPOTEXHI/IKH H 3JIEKTPOHHUKaA»

Pa3pen 1 «J1eKTpuyeckKue 1eny NOCTOSIHHOI0 TOKa»
KoHnTponupyemble KoMneTeHLIMH (3HaHUS, YMEHUS):
OK-1; 2; 6, [IK - 1.2; 2.3, ¥1; ¥3; 31; 33, JIP-18

Bomnpocs! /11 NMCbMEHHOr0 OIpoca:
1. OnpezienuTe MOHATHUSA 31€KTpUYECKas Liellb, 37IeKTPUUYECKUN TOK, HalpsyKeHue, eIMHULIbI U3MepeHus,
HarpaBJIeHUSI.
2. TlaccvBHBIE ABYXMOJIFOCHUKY, HarlpaB/eHUs TOKOB M HamlpsyKeHUH. Pe3ncTuBHBIM 31emeHT, BAX,
COTIPOTHBJ/IEHME U TMPOBOJUMOCTb, MOLJHOCTb. VIHAYKTUBHBIM M €MKOCTHBIM 3/7€MEHThbl, HX
XapaKTepUCTUKM, HAKOTIJIEHHAs! SHEePTrHUsl.
3. AKTHBHBIE ABYXIO/OCHUKY, BAX peanbHOro MCTOYHUKA S3HEPIUuH, UCTOUHKK D/IC 1 UCTOUHHUK TOKa,
CXeMbI 3aMellleHHs] peajbHOr0 UCTOYHUKA SHePryu.
4. DnekTpryeckass CxeMa U ee TOMNOJIOTMYeCKHe 3/1eMeHThbI: y3e/, YCTPaHUMbIN y3eJs, BeTBb, MYTh,
KOHTYP.
5. 3akoH Oma s BetBU ¢ JD[IC (KOMIIOHEHTHbIe ypaBHeHUs). BbIOOD YCIOBHBIX MOJIOXKHUTETbHBIX
HaripaB/ieHUW TOKOB Y HarpsbDKeHWl BeTBeu.
6. CdhopmynupyiiTe TepBbiii 3akoH Kupxroda. 3anuiinuTe B OyKBEHHOM BH/[e, CKOJIbKO ypaBHEHWH
C/leflyeT COCTaBJIATh I10 NepBOMY 3akoHY Kupxroda.
7. Cdopmynupyiite BTOpoi 3akoH Kupxroda. 3anuiivre B OyKBEHHOM BHj€, CKOJbKO ypaBHEHWM
C/lelyeT COCTaB/IsiTb MO BTOpoMy 3akoHy Kupxroda. [ns BToporo 3akoHa Kupxroda paiite nBe
(OpMy/IMPOBKHU.
8. Bbibop He3aBUCUMBIX KOHTYPOB, /Il KOTOPBIX C/IeflyeT COCTaB/sTh ypaBHEHUs 110 BTOPOMY 3aKOHY
Kupxrodga. [Touemy HU B OJUH U3 3TUX KOHTYPOB He J0/DKEeH BXOJUTh UCTOYHUK TOKA?
9. DTamnbl pacyeTa Lierneil MeTo/I0M 3aKOHOB Kupxroda.
10. Oxapakrepu3syiTe OCHOBHBbIE 3Tarbl MeTo/ia KOHTYpHbIX TOKOB MKT. Uncno ypaBHenuit o MKT.
11. OxapakTepur3yiTe OCHOBHbIE 3Tarbl METO/ZA y3/10BbIX NoTeHLManoB MYTI. Yucio ypaBHeHuii o MYTI.
12. CopmynvpyiTe NPUHLMIT U METOZ, Ha/IOJKeHUSI.
13 . ChopmynupyiiTe U JOKa)KHUTe TeOpeMy KOMITeHCALUH.
14. BxozHble ¥ B3auMHble ITPOBOAUMOCTH, UX OTpe/ie/leH’e aHaIUTUUeCKM 1 OTbITHBIM ITyTeM?
15. Metop aByx y3710B 1 MVYII.

W3 TecToBBIX 3a7aHKii (GOPMUPYeETCsl 5 BAPUAaHTOB 3a/laHMK 110 3 BOIIPOCA B KaXKJOM.

KpuTepuu oLieHKu:

5 0a/UI0B - BBICTAB/SIETCS CTY[EHTY, KOTOPBIM IPABUILHO BBIMIOJHUI BCE ITOCTaBJI€HHbIE
BOIPOCHI, JIOTUYECKU M CTPOMHO U3/1araeT yueOHBIN MaTepuas, yMeeT IMPOU3BOJUTh M000D /IEMEHTOB
9JIEKTPUYECKUX Llereli M S7eKTPOHHBIX CXeM, 3HaeT MeTOJbl pacyeTa M H3MepeHHsi OCHOBHBIX
TlapaMeTpPOB 37IEKTPUYECKUX, MArHUTHBIX W 3/IeKTPOHHBIX TIeTeH.

4 0a/y1a - BBICTAB/ISIETCA CTYAEHTY, KOTOPBIM I0 CYILECTBY OTBeuaeT Ha TIOCTaBJIeHHbIE
BOMPOCH], C HeOONbLIMMU TIOTPELIHOCTSIMUA TIPUBOAUT (OPMYJIMPOBKU OIpeJesieHUi, B OTBeTe
JomycKaeT HeOosblve TTpo0esibl, He UCKaXKatoL|e ero CoJiep>KaHwusl.

3 0a/y1a - BBICTaBJ/ISIETCS CTYZEHTY, KOTOpPbI He COBCEM TBEpZAO BjaZieeT MaTepuasioM, Tpu
OTBeTax JI0MyCKaeT MaJsioCyllleCTBeHHbIe MOrPeLIHOCTH, UCKa)KeHUs! JIOTHUeCKOM Toc/ieloBaTe/TbHOCTH,
HETOYHYI0 apryMeHTaL|I0 TeOpPeTHUeCKUX M0JI0KeHUH.

2 Da/a - BBICTAB/ISIETCS CTYJEHTY, KOTOPBIM C1ab0 B/IafieeT MarepuaaoM, IpU OTBETax
JIOTyCKaeT CyIeCTBeHHbIe TIOrPeIlIHOCTH apryMeHTal[ii TeOpeTUUeCKUX MOI0XKeHUH.

1 0asn - BBICTAB/ISIETCS CTY/IEHTY, KOTOPBIH MMeeT o0lllee TpeACTaB/eHHe O MaTtepuase, TpH
OTBeTax JI0MyCKaeT HeTOUHYIO apryMeHTaLUi0 TeOpeTUYeCKUX TMOI0XKeHNH.



KoHnTtposibHasi padora Nel

3agaun
Bapuant Nel.
. . . Tok Bo BTOpOM BetBU 9 A npu E1=72 B, r.=4
: 2 3 Owm. OnpegenuThb TOK NepBoi BeTBH, ecind 3[1C
E1 mepeHecTH BO BTOPYIO BeTBb, YMEHBIIIUB €€ B
E, 3 pasa, Eo=FE1/3.
Bapuant Ne2.
N B Ne o, B
@ @ Onpegenuts HarnpspkeHue Ua,, e [3=8 A,
? 1 =3 A, r1=10 Om, =15 Owm, E1=36 B, E»>=6 B.
2
Bapuant Ne3.
— |
R Hano: E1=72 B, R1=30 Om, Ro=4 Owm, R3=12
: Rz R3 OM.
Onpegenutsb TOKM 11, Iy, 3.
E, %2 %3
BapuaHnt Ne4.
R
Ry R, 3 Tok B nepBoi BetBU [1=6 a npu E>=48 B, R1=3
E Owm, R2=4 Om. OnpezenuTh TOK BTOPOM BETBH,
2 ecu 3/IC E, repeHecTH B TIEPBYIO BETBb.
p pBY
BapuaHTt Ne 5. Hano: E1=72 B, E»=48 B, r1i=3 Owm, =4 O,
r3=12 Om.
1 ) 13 Haiitu I, I, I3 MeTogoM ABYX y3/10B.
E, E,
b
Bapuant Ne6.
Rs A Ry On I
@ pezienuTh TOK [» M MOTeHLMan TOYKY m, ecIu
(e v 4 < I1=2 A, I5=10 A, R»=5 Om, E>=15 B, R3=10 Om.
7y I
Bapuant Ne7.
E,
R, Omnpefenuts, rnpu KaKOM 3HaYeHUU
[]RH conpotuB/ieHMss Ru B HeM  BbljenseTcs
R, MaKCHMaJ/IbHasi MOLL[HOCTb
E;
Bapuant Ne8.

Ot BI/I6paL[I/II/I HapyLIW/ICAd KOHTAKT CTOBATTHOM JIAMIIOYKUA C MaTPOHOM. KakoBa Haubo/bIIas
MOIIIHOCTB, KOTOpdad MOXeT padCXOAO0BATbCA Ha HAPEB I1dTPOHA4, €C/IKM COIPOTUBJ/IEHHE JIaMITOUYKKU
CUUTaTh HEU3MEHHBLIM?



Bapuant Ne 9.

E, Sq— L
I

o1 n [de

Bapuant Nel0.
W3mepeHbl 3HaueHUs! HAPsDKeHUs. U TOKA Ha BbIXOZe aKTWBHOIO /BYXITO/IFOCHUKA [J/IS1 [IBYX PEKUMOB:

U;=30 B, [,=3 A; U>=20 B, I=5 A. OnpezenuTs napamMeTpbl 3JKBUBa/IeHTHOI'O r'eHepaTopa
BapuanT Nell.

Bapuant Nel4.
R

1 3
i'Rz “R4 ”R5

BapnaHT Ne15.

TE B

BapnaHT Nel6.

IC

[TaccuBHas 3/1IeKTpUYeckKas Lielb
MOLHOMTB0100 Bt MUTaeTCsa AByMS
rncrounrkamu J3/1C E1=50 B, E»>=20 B u oguum
WCTOYHUKOM TOKa J=2 A. Orpezenursb
HarpsbkeHre U Ha MCTOYHMKe TOKa, ecau [1=3
A, L=1A.

Haiitu mokaszanue BosibTMeTpa, eciu U=90 B;
R1=10 Om, R>=20 Om

Hano: E=40 B, R1=30 Om, R»=20 Owm.
Onpegenuts: I, I, I3, HampsbkeHue Ha
riapajuieJlbHOM yJacTKe

Hano: E=30 B, R:i=15 Om, Ro= R3=30 Owm.
Onpepenuts 11, I, I3 u HanpsokeHue Ha
rapasiieJlbHOM y4yacTKe

Hano: R1=3 Om, Ro>=6 Om, R3=4 Om, R4=4 Owm,
Rs=6 Om, U=30 B.
Haiitu: 1y, Ip, I3, 14, Is.

Hano: Ri=4 Om, Ro=4 Om, R3=6 Owm, R4=4 Owm,
R5=6 Om, [,=2 A.
Haiitu: 1y, I3, 14, Is, U

Hano: R1=2 Om, Ro=5 Om, R3=6 Om, R4=2 Om,
R5=8 Om, U=40 B.
Onpegenuts: 11, Iy, I3, 14, Is,



BapuanT Nel7.

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

Hano: R1=10 Om, R»=20 Om, R3=10 Om, R4=10
Owm, R5=20 Om, U=80 B.
Haiitu: 1y, Ip, I3, 14, Is.

Hano: R1=10 Om, R»=20 Om, R3=10 Om, R4=20
Owm, R5=30 Om, I3=5 A..
Haiitu: 1y, Ip, 14, Is, U.

Bapuant Ne20.

R, R

Hano: R1=10 Om, R»=10 Om, R3=20 Om, R4=20
Owm, R5=30 Om, I,=5 A.

Haiitu: Iy, I3, 14, Is, U.

Hano: R1=8 Om, R>=4 Om, R3=6 Om, R4=20 Owm,
Rs=30 Om, U=60 B.
Haiitu: 1y, Ip, I3, 14, Is.

BapuanT Ne22.

R, R,

Hano: R1=8 Om, R>=4 Om, R3=6 Om, R4=20 Owm,
Rs=30 Om, I,=5 A.

Haiitu: Iy, I3, 14, Is, U.

Hano: R1=8 Om, R>=4 Om, R3=6 Om, R4=20 Owm,
Rs=30 Om, I5=3 A..
Haiitu: 1y, I3, 14, Ip, U.

Hano: Ri=12 Om, R»=10 Om, R3=8 Om, R4=12
Owm, R5=18 Om, U=120 B.
Haiitu: 1y, I3, 14, Ip, Is.




Bapuant Ne25.

Hano: Ri=8 OmMm, Ro=12 Om, R3=10 Om, R4=10
Owm, R5=20 Owm, I4=1 A.
Haiitu: 1y, Is, U, I, Is.

Bapuant Ne26.
3aKUMbl aKTUBHOTO [BYXIIOJIFOCHMKA 3aMKHYThl Ha corpoTuBieHue R. [Ipy [AByX pas3mduHbIX
3HaueHMSIX 3TOT0 COMPOTUB/IEHUS U3MEPeHbl COOTBETCTBYIOLIME 3HaueHus1 Toka: R1=3 Owm, [;=6 A; R»=8
Owm, 1>=3,5 A. Onpenenutb napaMeTpbl 5SKBUBaJIEHTHOT' O TeHepaTopa.

KonTtposibHasi padota Ne 2
CocraBuTh cucTeMy ypaBHeHuH no 3akoHaM Kupxroga ansa npejiaraeMos cxeMbl.

Bapuant Nel BapuaHTNe2

2

S, Rz E2
; Ry Ry | [Rs —

J
C) H B, () Ry R Ry
E3
E4
Bapuant Ne3 BapuaHnt Ne4
[]Rl H R HRI R
- e Ak

E, E, Ey Ez E;

Bapuant Neb BapuaHnt Ne6

3
I EQ |::|T4
E) 2 {
Bapuant Ng}!
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Bapuant Ne9

L e

BapuanT Nell

R R
1 R, 3
E
i E2 R,
J

BapuanT Nel13

R~
— N
Ry Rs Ry
J
® | E,
Es

Bapuant Nel5

,_.._.._.._.._1
S,
o)
Lt

Bapuant Nel7
E;
N

Ll
S\

[R’ Ry ' R, | |Rr,
& H% (H) |

Ry
R
], YR g R, R, |[Re
® J
Es E, E,

E 2

; Bapuant Ne19

Bapuant Ne10

N
S
R R, R,

Bapuant Nel2

R, D

Bapuant Ne16

>

Bapuant Ne18
A
N
I;
5] I:I oy
O J
Ey

Bapuant Ne20

e[ @ o w
<P E
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Bapuant Ne21 Bapuant Ne22

KpuTepuu o1jeHKu:

5 6a/I0B - BBICTABJISIETCS CTY/IEHTY, KOTOPBIH MPAaBU/ILHO PEIIWI 3aayvy.

4 6ania - BBICTaBJISIETCS CTY/IEHTY, KOTOPBIN: PeluI 3aiauy ¢ 1 ommoOKow.

3 Gas1a - BBICTAB/ISIETCS CTY/IEHTY, KOTOPBIH: PeLInI 3a/jauy ¢ 2 OmrOKaMu.

2 Gas1a - BBICTAB/ISIETCS CTY/IeHTY, KOTOPBIH: PeLn 3a/jauy ¢ 3 omrOKaMu.

1 6an - BbICTaB/ISIETCS CTY/IeHTY, KOTOPBI HMeeT 001ijee TIpe/iCTaB/IeHre O MaTepualle.

JIaGoparopHasi pabora
Tema: O3HaKOMJIEHHE C 000PY/A0OBAHHEM U 3/IEKTPOHU3MEPUTETbHBIMH
npudopamvu jabopaTopHoro creHaa. Coopka cxem.
(Bpems rpoBe/ieHus1 3aHATHS — 3 yaca)

Llenb pabombl: ToMyyeHWe TTPAKTUUECKUX HABBIKOB 0 UTEHHWIO M COCTABJIEHHUIO 3/IEKTPUUECKUX
cxeM, CcOOpKe 9JIeKTpUYeCKUX Lieledd Ha J/abopaTOpHOM CTeHJe, YMEHUIO I10JIb30BaTbCs
3/IeKTPOU3MEPUTETEHBIMU TTPUbOpaMHu.

ITopsidok 8binonHeHUs1 pabombl
1. O3HakOMUTBbCS €O BceMu mpubopaMu J1abOpaTOpHOTO  CTeHJa. 3arucaTh  TeXHUYeCKHe
XapaKTePUCTUKK HECKOJbKMX TpUOOpPOB (M0 yKa3aHWIO IIperofaBaTesisi) W ONpeAe/uTh UX LEHY
JleNleHusl.
2. O3HaKOMUTHCS C anmnapaTypou CTeH a.
3. VI3MepuTh HanpspkeHYst BCeX UCTOYHMKOB MUTAHKS MPH MIOMOLLM BO/IbTMETPa.
4. CocTaBUTb CXeMy C TIIOC/Ie[jOBaTe/lbHbIM COeJVHEeHWeM HeCKOJIbKUX pe3sncTopoB. B cxeme
MpelyCMOTPeTh TPUOOPHI [jisi M3MepeHUs] CH/Ibl TOKa, HaIpsKeHHs M MOIHOCTU. [locre TpoBepKu
NIPaBUJILHOCTH COCTaBJIeHHOW CXeMbl TperojaBaresieM cobOpaTh ee Ha J/1abOpaTOPHOM CTeHze W
TIPOM3BECTH He0OX0[UMbIe U3MepeHus 371eKTPUUECKHUX BE/IMUMH. [IprmMep cxembl MOKa3aH Ha PUCYHKe.

Z1 1 PW Z2

— D@
e e & =z

Puc. Bapuanmbl noOk1oueHus
u3mepumesnbHbIX NpuboOpo8 U Hazpy3Ku
5. IIoBTOpPUTBE TYHKT 4 C Mapasijie/ibHbIM COeJUHEHUEM Pe3UCTOPOB.
6. ITOBTOpPUTH MYHKT 4 CO CMelLllaHHbIM COeJUHEHUEM PE3UCTOPOB.

CoolepacaHue omuema
1. TexHMueckue faHHbIe TPUOOPOB U 000PYJOBaHMSI, UCII0/IB3yeMBIX B pabore.
2. TIpuHLMIIMAIbHBIE 3/IEKTPUYECKHEe CXeMbl UCC/IeZI0BaHUH.
3. Pe3y/bTaThl M3MepeHUl 3/IeKTPUUECKUX BEeJTMUMH.
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KoHTpo/iIbHBIE BONPOCHI

1. VI3 KakKuX 371eMeHTOB COCTOMUT 3JIeKTpUuecKasi 1jellb 1 KaKOBO UX Ha3HaueHHe?

2. YTo Ha3bIBalOT y3/I0M U BETBBIO 3/IEKTPUUECKOM 1[ern?

3. KakoB nopsiiok COOpPKY 3/1eKTPHUYeCKOi 1eTTn?

4. Kak yc/i0BHO U300pa)katoT CUCTEeMbI 371eKTPOHU3MepUTebHbIX MpHOopoB?

5. Kakue ycioBHble 0003Haue€HUS HAHOCAT Ha IIKa/ibl MPUOOpPOB? PaciiudpyiiTe ycC/IOBHbIE
0003HaueHUs Ha IIKasie Mpudopa 1o 3aJaHHUI0 TIPero/jaBaTeis.

6. HauepTture cxemy BK/TFOUeHHs1 aMIiepMeTpa, BO/IbTMETPA, BaTTMETPa.

7. Kak mocTymuTh, ecjid CTpesika Tpubopa OTK/IOHU/IACh BeBO (BIpPaBO) OT HY/IeBOWM OTMETKH
TP OTK/TFOUeHHOM Tipubope?

8. Kak rmocTymnuTh, ecii CTpesika mprubopa OTK/IOHU/IACh 32 MAaKCUMAa/IbHOE Jie/IeHHe IIKasbI?

9. Kak mocTynuTh, ecjid CTpeska BaTTMeTpa OTK/IOHW/Aach BJIEBO OT HY/€BOM OTMETKU TIpU
BKJ/IFOU€HHOM mprbope?

10. Kak onpezieniuTh 1ieHy JeeHus KOMOMHUPOBAHHOTO (MHOTOMpezeIbHOr0) prbopa?

11. Kak usmeputs 3/JC akkymyssTopa?

12. JIBa OAWHAKOBBLIX COMPOTHBJ/IEHUS COeAUHEHbI TOC/e0BaTe/NbHO (TapasiesbHo). Yemy
PaBHO pe3y/bTUPYIOLee CONPOTHB/IEHUE?

13. Yro Gyzet, ecnu B uccieyeMoi 1eT MOMeHsUTd MeCTaMHU aMIiepMeTp U BOJIbTMEeTD?

14. Ha3HaueHWe, yCTPOMCTBO W TIPUHLMI pabOThI Js1abopaTopHOro aBTOTpaHchopmaropa
(JIATP).

15. Kakue yCTpOWMCTBa MCIOJIb3YIOTCSI B 3JIEKTPUUECKUX L[eMsX AJis 3alliUThl OT Teperpy3okK U
KOPOTKHX 3aMbIKaHUI?

16. Kakue nprbopbI UCIIO/IB3YIOTCS /1 U3MepeHUs 3/IeKTPUUeCKUX BeTUUHH?

B KOHLIe 3dHATHA T[IpernoadBaTe/ib IMyTeéM YCTHOI'O OIIpOCa IIpOBepsAeT YCBOEHHE 3HaHU
CTYyAE€HTaMH I10 BOIIPpOCaM [Jisd CAMOITPOBEPKHU. OCl)OpM]IEHHbIe OTUYETHI ITPOBEPAOTCA U MMOAINHNCBIBAIOTCA
rnperiogaBaTesjieM.

KpuTepuu onjeHKu:

5 0a/UI0OB BBICTABJSIETCSI CTYAEHTY, KOTOPBI NMPUHMMAaET aKTUBHOE ydYacTHe B BBITIOJIHEHUH
paboThl, MpPaBW/IBHO U aKKypaTHO OQOpMJIsieT OTYeT, IPaBWIbHO OTBeuaeT Ha BCe IOCTaBJIeHHbIe
BOMPOCHI, yMeeT TIO/Ib30BaThCSl  37IEKTPOM3MEPUTE/IbHBIMU  NPUOOpPaMu,  BjafileeT  MeTo/aMu
3/IeKTPUYECKUX U3MepeHUH.

4 0asiy1a BBICTAB/ISIETCS CTYJEHTY, KOTODbI TIPUHMMAaeT aKTHMBHOE y4YacTHe B BBITIOJTHEHWU
paboThI, MPaBUIBLHO U aKKypaTHO 0pOpMJIsieT OTUeT: TIPX OTBeTe Ha MoCTaB/IeHHbIe BOMPOCHI /10MyCKaeT
He3HauuTe/IbHble HeTOUHOCTH, He MCKa)KatoIll1e ero Co/iepKaHusl.

3 0asia BBICTAB/ISETCA CTYJEHTY, KOTODBIM IPUHUMAeT He OueHb AaKTUBHOE yuacTHe B
BBITIOJTHEHUM pPaboThl, MPaBUIBHO W aKKypaTHO O¢opMIseT OTueT, MPU OTBeTe Ha I0CTaBJ/ieHHbIe
BOIIPOCHI JOMyCKaeT HeTOYHOCTH.

2 0a/Ia BBLICTaB/ISI€TCS CTYJEHTY, KOTOPBIA TIACCMBHO OTHOCHUTCSI K BBITIOJTHEHHIO paboTHI,
NpaBU/IbHO O()OPMIISIET OTUET, [IPU OTBETE Ha [10CTaBJ/IeHHbIE BOIIPOCHI UCIIBITHIBAET 3aTPYAHEHMUS.

JIaGopaTopHasi pabora
Tema: UcciejoBaHue pe)XUMOB PadoThbl aKKyMY/ITOPOB
(Bpems rpoBe/ieHus1 3aHATHS — 3 yaca)

Lleab pabombl: ©3yueHre peXXMMOB pab0OThl aKKyMy/IITOpa Kak MCTOUHHKA TTOCTOSIHHOT'O TOKa.
IMopsidok ebinosnHeHust pabomnbl
1. Usmeputs 3/1C uccieyembix HCTOYHUKOB.
2. CocTaBUTb CxeMy 3apsiJKi akKyMy/sitopa. B cxeme mpelycMOTpeTb UCTOYHKK TOCTOSTHHOTO HarlpspKeHUst
12 B (;1abopaTopHbIii aBTOTPaHC(OPMATOP C BLITPSIMUTEIEM) M aMITEPMETP MOCTOSTHHOT'O TOKa Ha 5 A.
3. OnpenenuTh HOMUHAIbHbBIE 3apsIHbIN U pa3psiJHbI TOKU UCTOYHUKOB.
4. Cobpatb cxemy UCC/IeJOBaHUM COTJIaCHO PUCYHKY.
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Puc. Cxema nabopamopHoli ycmaHogKu
0/151 onpedesieHUs1 XapaKkmepucmuk akkymyasimopa
B KauecTBe Harpy3kd CHauvaja IMOJKIIOUMTHL K aKKymyssitopy pe3uctop R1 sabopaTtopHoro
CTeH/la, 3aTeM — TIOC/IeloBaTelbHOe coefMHeHHe pe3uncTtopoB R1 u R2, mapasienbHOe coefviHeHVe
pe3uctopoB R1 u R2. CHATh BHEIIIHIOI XapaKTePUCTUKY. JlaHHbIe 3aHECTH B TaOJHILY.
Tabauya. Pe3ynbmambl onbIMHbIX OQHHbIX
0/151 NOCMpoeHusi BHeWHell XapaKkmepucmuku

E —

Re

R1

| S

I R2

R1
R2

No W3 onwiTa W3 pacuera
- /;1 E U I IRp RB P P> AP n
B B A B Owm Bt Bt Bt —
1
2
3

5. TTocTpOUTB BHEIIHIO XapaKTepUCTUKY. Onpeie/TuTh TOK KOPOTKOTO 3aMbIKaHHsI aKKyMYJISITOPA.
6. Orpesie/TUTh  BHYTPEHHee COMPOTHB/IEHWEe, T10Tepu MomjHocTh W KIIJI HMCTOYHHMKOB Tpu
HOMUWHA/IbHOM Pa3psiIHOM TOKe.
Coolepacanue omuema
1. TTacriopTHBIe AaHHBIE TPUOOPOB U 000PYI0BAHUS, UCTIO/IB3yEMBIX B paboTe.
2. TIpyHLMIIMAbHBIE 3/IEKTPUYECKHe CXeMbI 3apsJKU U UCC/IeJOBaHUST aKKyMYJISITOPa.
3. Tabnuija ¢ pe3ysbTaTaMy U3MepeHU 1 BbIUKCIEHUH.
4. BHelTHsISI XapaKTePHUCTUKA aKKyMYJISITOpa.

KoHTpo/1IbHBIE BOIIPOCHI

1. Kakue cucTeMbl 371€KTPOM3MEPUTETbHBIX TPUOOPOB MOTYT OBITH WCIIO/Ib30BAaHBI MTPU U3MEPEHHUsIX B
LIer1s1X ITOCTOSTHHOT'O TOKa?

2. Kak u3meputb 3/1C Ha 3a)KhuMax akKymyJiiTopa?

3. Kak onpeziesiiTh BHyTpeHHee COIPOTUB/IeHHe UCTOUHUKA?

4. Kak paccuutats rotepy u KIIJI ncrounvka?

5. Kak orpefenuts HampspKeHWe Ha 3aKWMax [OTpeOuTenss TMpH  TIapajule/IbHOM —COeAWHEHUU
aKKyMYJIITOPOB?

6. [Ipy KakvxX yCJIOBUSIX Ba aKKyMYJ/ISITOPA, BK/IOUEHHbIe TapasijiesibHo, OyAyT camopa3psbkKaTbCsl TPy
OTKJIFOUEHHOU Harpys3ke?

7. Kak ornpezienuTh 3apsiiHbIN TOK aKKyMYJIITOpa IpYU UX I0C/IeZl0BaTe/IbHOM COeIMHEeHWH K 3apsSJHOMY
yCTPOUCTBY?

8. IlpuBesuTe HauvanbHble U KOHeUHble 3HaueHUsl IUIOTHOCTHA 3JIeKTPO/IMTa OJHOIO 3jleMeHTa
KUCJIOTHOT O aKKyMYyJIITOpa.

9. IlpuBesnuTe IpefenbHOe 3HaueHUe HalpsUKeHUWs Ha OLHOM 3JIeMeHTe KUCJIOTHOTO akKyMmyJisiTopa B
KOHLIe 3apsja.

10. Kak paccunTtaTh BeJIMUMHY 0OABOUYHOT'O COTIPOTHUBIIEHUS TIPU 3apsiZie 12-BOJITOBOTO aKKyMYJIATOPa
0T 24-BOJIbTOBOr0?

11. Kak ornpe/ienIuTh MOISIPHOCTD KJIeMM aKKyMYJ/ISTOpHOU OaTapen?

12. TIpu KakuX 3HaUeHUSIX HaMNPsDKeHUH OaTapesi He IOy CKaeTCsl K SKCIUTyaTaLin?

13. Kakrie mpaBuia TeXHUKH 0e30MacHOCTH HY)KHO COO/MOJaTh TpU paboTe C aKKyMYJ/ISITOPHOM
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barapeeii?

14. OxapakTepu3yiTe peXXuM 3apsiIKU aKKyMyJIsiTOpa MIPU MOCTOSTHHOM HarpsKeHUH.

15. OxapakTepu3yiTe peXXUM 3apsiKHd aKKyMyJIITopa IpU MOCTOSIHHOM TOKE.

16. Kakuie 31eKTpou3MepuTe/bHbIe TIPUOOpPBI TIPUMEHSIIOTCS TIPU  TIPOBEPKe  PaboTOCIOCOOHOCTH
aKKyMmyJisitopa’?

17. Kak oripefie/iiTb HOMUHAJIbHBIN pa3psiiHbIA TOK aKKyMYJ/IsiTOpa’?

18. [IpuBeanTe HECKOIBKO MapOK aKKyMYyJ/IITOPOB U [JaiTe UX pacIilii(pOBKY.

19. Kak paccuvTaTh COMPOTHUB/IEHUE Harpy3Ky MOTpeOuTesis?

20. Kak paccuuTaTth KOJIMUeCTBO Tella, BbiJie/Isitoleecsi B akKyMYyJIiTOpe Tpy ero pabore?

21. IpuBeguTe BbipakeHUe 3akOHOB OMa 1 Kupxroda 151 uccieyemMoit cxeMbl.

22. Kakyve WCTOYHUKH 3/1eKTPUUeCKOW SHepruu Bbl 3HaeTe? Kakue BU/IbI SHEPruy OHU UCIIOIb3YIOT?
23. Kakue pexkxumbl paboThl HCTOUHUKOB BaM U3BECTHBI?

24. KakoBbI XapaKTepHble 0COOEHHOCTH pe)KMMa X0JIOCTOTO X0/a?

25. KakoBbl XapakTepHble 0COOEHHOCTH peXkKrMa KOPOTKOT'O 3aMbIKAHHST ?

26. UTo Ha3bIBaeTCsl BHEILIHEW XapaKTePUCTUKOW UCTOYHMKA M KaKOBO ee Ha3HaueHue?

B KOHLIEe 3aHATHUA TIIpernofddBaTe/ib IIyTeM YCTHOI'O OIIpOCa IIPOBEPSAET YCBOEHHE 3HaHui
CTYyAE€HTaMH I10 BOIIPpOCaM [Jisd CAMOITPOBEPKHU. OCl)OpM]IEHHbIe OTUYETHI ITPOBEPAOTCA U MOAINHNCBIBAOTCA
rnperiogaBaTesieM.

KpuTepuu onjeHKu:

5 0a/UIOB BBICTABJISIETCSI CTYAEHTY, KOTOPBI NMPUHMMAaET aKTUBHOE ydYacTHe B BBITIOJIHEHUH
paboThl, MpPaBW/ILHO U aKKypaTHO OQOpMJIsieT OTYeT, IPaBWIbHO OTBeuaeT Ha BCe T1OCTaBJIeHHbIe
BOMPOCHI, yMeeT TIO/b30BaThCsl  37IEKTPOM3MEPUTE/IbHBIMU  NPUOOpaMu,  BjafileeT  MeTO[aMu
3/IeKTPUYECKUX U3MEpPEeHUI.

4 0asiy1a BBICTAB/ISIETCS CTYJEHTY, KOTODbI TPUHMMAaeT aKTHMBHOE ydYacTHe B BBITIOJTHEHWU
paboThI, MPaBUIBLHO U aKKypaTHO 0pOpMJIsieT OTUeT: TIPX OTBeTe Ha MoCTaB/IeHHbIe BOMPOCHI /10MyCKaeT
He3HauuTe/IbHble HeTOUHOCTH, He MCKa)KatoIll1e ero Co/iepKaHusl.

3 0amia BBICTAB/ISETCA CTYJEHTY, KOTOpBI TPUHUMAeT He OueHb AaKTUBHOE yuacTHe B
BBITIOJTHEHUU pPaboThl, MPaBUIBHO W aKKypaTHO O¢opMIseT OTueT, MpPU OTBeTe Ha I0CTaBJ/ieHHbIe
BOIIPOCHI JOMyCKaeT HeTOYHOCTH.

2 0a/1a BBLICTAB/ISI€TCS CTYJEHTY, KOTOPBIA TIACCMBHO OTHOCHUTCSI K BBITIOJTHEHHIO pabOTHI,
NpaBUIbHO O()OPMIISIET OTUET, [IPU OTBETE Ha [10CTaBJ/IeHHbIE BOIIPOCHI UCIIBITHIBAET 3aTPYAHEHNUS.

(I)OH,I_I TeCTOBbIX 3a,ua1mi71 AJIA TEKYILEro KOHTPOJid 3HAHHUM 10 TeMe:

(Bbibepume oO0uH sapuaHm omeema)
CoOBOKYNHOCTb YCTPOWCTB H 00BEKTOB, 00pa3yl0IIMX NyTh AJIA 3/IeKTPUUYECKOTr0 TOKa,
3/IeKTPOMarHUTHHIE MPOLECChI B KOTOPBIX MOTYT OBITH ONMHCAHBI C IOMOIIBI0 TIOHATHH 00
/IeKTPOABIDKYILIEH CUJIe, 3/IeKTPUYECKOM TOKe U 3/IeKTPUYeCKOM HamnpshDKeHUH Ha3bIBaeTCs:
3JIeKTPUUECKOU LieMbIo
+BeTBBIO 3/1IeKTPUUYECKOH 1ieru
y3/710M
rucrouHrkom J/1C
MecTo coeuHeHHUs BeTBel 3/1eKTPUYECKOH LiernH — 3To:
KOHTYP
+y3en
HEe3aBUCUMBIN KOHTYD
BETBb
JIro00¥ 3aMKHYTBIi yTh, 00Pa30BaHHbII BeTBAMH U y3/1aMH Ha3bIBaeTCs:
3JIeKTPUUECKOW BETBbIO
CXeMOM 3aMell|eH s
TIPUHLUIAATIEHOM CXeMoi
+KonTypom
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EfuHunei usMepeHusi CUIbl TOKA B 3/1IeKTPUYECKOH I1eNH SAB/IAeTCS:
Om

BonbT

Barr

+Amnep

BennuuHOM, NIpe/iCTaB/IAIOIIeNd CUITy TOKA, AB/IAETCS:

20 Om

240 Bt

220 B

+5A

Ecau npu HeM3MeHHOM HanpsDKeHUM TOK Ha yJacTKe IellM YyBe/IMUU/IcA B 2 pa3a, To
CONPOTHUBJ/IEHHE YUaCTKa:

YBeJIMYUIIOCH B 2 pasa

He U3MeHW/I0Ch

YBeJIMUUIIOCH B 4 pasa

+yMeHBLINJIOCh B 2 pa3a

R
@t o—+F }+——=b
Cocras/ieHHOe 110 3aK0Hy OMa BhIpa)keHHe /ISl JAHHOI'0 Y4acTKa Lenu 7 umeet
U
BHUJ:
f=UKR
P=I'R
U
+/=—
R
2
)
P=—
R
R
@t o—+F }+——=b
Ecnu npunoxenHoe Hanpsokenre U = 20 B, a cuia Toka B nienu —_—r cocTas/iger 5
—_—
U
A, TO cOnpoTHUB/IEHHE HA JAHHOM y4yacTKe MMeeT BeJIMYMHY:
0,25 Om
100 Om
500 Om
+4 Om

Ecu noKa3aHue amnepMerpa pA cocrapiser 2 A, To moKa3aHue BoJIbTMeTpa pV npu 3Tom 0y/er
paBHO:

A
m P R=100M

P
o/

12 B

5B

0,2B

+20 B

ITpu Hen3MeHHOM CONMPOTHB/IEHNH yUacTKa Lely NMPH yBeJIMUeHUH TOKA Ma/ieHue HanpsDKeHUs Ha
JAHHOM y4YacTKe:

He U3MeHUTCS

YMEHbIIUTCS

OyZieT paBHO HYJTIO

+YBenuuurcs
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Bropoii 3akoH Kupxroda ¢popmynupyercs cieayomum o6pa3om:
CHJIa TOKA B LIEMH MPSIMO MTPOMOPLMOHAIbHA TIPUJIOYKEHHOMY HarpsKeHUI0 U 00paTHO
MPOIOPLIMOHA/IbHA COTTPOTUBJIEHUIO 3TOM L€
apumMeTHueckasi CyMMa HarpsbDKeHUH BJI0/Ib KOHTYpa paBHA HYJIIO
+anrebpanueckasi Cymma Ta/ileHui HarpshkKeHH# B 3aMKHYTOM KOHTYpe paBHa anrebpanueckoi cymme
3/1C B TOM Ke KOHType
asnrebpardyeckasi CyMMa TOKOB B BeTBSIX, TI0/ICOe/IMHEHHBIX K y3/1y, paBHa HYJIO
YpaBHeHue no nepsomy 3akony Kupxroga 0yger umers Bu/i:
I
4 5

2
-II_I:!_I3+I4=D
—II+I2—I3—I4=D
Il+IE—I3—I4=D
+_—II+I2—I3—I4=D

Ec/u TOKH B BeTBAX cocTaBaaT [1=2 A, a [>=5 A, To ToK I3 OyjeT paBeH:
£y By

e .
T
R; 2
I — —~—
Es B L
o
7A
J10A
+3A
2,5A
JISI OAHOI'0 U3 KOHTYPOB CIIpABeA/INBO aBHeHHe 10 BTopoMy 3akony Kupxroda:
yP P yP pomy y Kup
E E
h o 22-—
NN
Rg J-T2
| — —~—
E
3 I
it 3
o=

+I9fly + I3y = By

IyRy - I3fiy = By

N+ [qRq+ Iqfy = By + By + B4

IRy — IRy = Ey+ Eq + E,

JInsi KOHTYpa, cojepKalero BeTBu 17, 3, 5, ypaBHeHue mo Bropomy 3akony Kupxroda oyaer
HMeTh BUJA:
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I+ f3+15=0

Iy— I+ Is=0

+I,Ry + T3R5+ IsRs = 0

IsRy — IRy + IsRs = 0

IIaTh pe3uCTOPOB C CONMPOTHB/ICHUAMU
RI =100 Om, RZ! =100mMm, R3 =20 0mMm, R4 =500 Om, RS =1000m coe/JMHEeHbI ITapa/ijie/ILHO.
Tok Oyper :

+HaubO/IbIIMM B COMIPOTUBJIEHUH T3
HauOOJTBIIUM B COTIPOTUBJIEHUSIX {4 1 s
BO BCEX COIPOTHUBJIEHUSIX OJIUH U TOT XKe
HaUOOJTBIIIUM B COTTPOTUBJIEHHH 4

CoeguHeHHe Pe3UCTOPOB Ty, Ty, 5

CDE R | Ry | |Ra

rocJiefiloBatesbHOe
CMelllaHHOe

3Be3/101

+TapasiiesibHoe

Eciu uepe3 Harpy3Ky € CONMPOTHB/IEHHEM i MPOXOJUT MOCTOAHHBIN TOK 10 A, a conpoTHB/IeHHe

0/IHOT0 MpoBoja MHUHK Zgr = 0,5 OM, TO MajieHHe HaNPsDKeHUsl B IMHUH COCTAaBUT:

R I
L1
s RH
R
L1
0.5B
0,05B
20B
+10 B
Ecmu Ry =1000, By =200, Ry = 20000, To B pe3ucTopax OyAyT HaO/I0OAaThCH C/IeyloLue
TOKH :
iy
T
@ , U
y
T

B 9> max, B & > min

+BO BCeX OJIMH U TOT >Ke TOK

B 13 > max, B 3> min

B £ > max, B i3> min

Ecm R = 30 Om, a E = 20 B, To cu/ia TOKa uepe3 HCTOUHUK COCTAaBUT:
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CDE R |k | |7

0,67 A

+2 A

0,27 A

1,5A

BoipaxkeHue /i/isi MOIHOCTH P, BbijensomieNica B Harpy3Ke C CONPOoTUB/IeHUeM R, umeer BUA:

}R

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

BLIPa)KEHI/Ie AJIA MOILITHOCTH PD 5 BLI,E[EJIHIOH_IEFICH BO BHYTP€HHEM COINIPOTHUB/IEHUH HCTOYHHUKA RD 5
HMeerT BU/:

P= R
+P = RyI?
P=EI
P=RI

YpaBHeHue 0a/1aHca MOII[HOCTeH MMeeT BH/I;

EI = IR - IRy
EI=I'R,-I'R
ET=I'R-I'R,

+E[ =Ry + I'R

MO]_IIHOCTB, BBIJC/IAOILIAACA BO BHYTP€HHEM CONMPOTHB/IEHUH HCTOUYHHUKA SI[C RD s, COCTABHUT:

|-------------ﬂ

Ry= 20:»31 l

[ x-s on

[ o
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30 Bt

16 Bt
32 Bt
+8 BT
EpuHunei u3MepeHus 3/IeKTPUYeCKOHM MOILIHOCTH ABJISIETCS:
Awmrnep
BosbT
JKoyib
+BatT
Pea/ibHBIN UCTOYHUK MOCTOSIHHOTO HAaMPsDKeHHUs1 UMeeT YpaBHeHHe BHellIHel XapaKTepuCTUKU:
U=E;
+U = E - Reuyl;
I = J - GBHyTU;
I=1.
3akon Oma /151 yuacTka 1enu, coaepxaiied 3/C, umeer BUj;:
E+U
+]/= ;
I= 1% Y R + E
R > — -
| S
;= E-U
R -~ U
1= E
R -
3axkon OMma j/1s yuacTka 1enu, coaepxaigei 3/IC, umeer BU/j;:
E+U
1= ;
R
U - -
1= — +
R > |—R| /4—_\ E
—
;= E-U
+ R 5 U
1= E
R -

0" H
=Y
R

s

= =

aHHOM 3/IeKTPHUYeCcKOo! 1iernu nepBbii 3akoH Kupxroda nmeer Bupa:
R1

+I1+J-I>-13=0 E J

-Rol>+R313=0
E=RiIitRsI; Q)
|1T R4 l'z 1'3

Tok I B nenu, cocrosimeil U3 ABYX Mapa/Ule/IbHBIX Pe3HCTOPHBIX BeTBei, OmpeAe/sercs Io
¢opmy.ie:

R2 R3
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1 +R |
Rl 2 —_
11=I ‘ : |
2 R T
R
7 2
[l_[
R
2
+[1=[

Ry +Ry

Jiisi pacuyeTa TOKa B OAHOM BeTBH CJIOXKHOH Ll PeKOMeH/yeTCs MCI0/1b30BaTh:
MIPUHLIUI HaJI0XKEeHUS;

TeopeMy B3aUMHOCTH (0OpaTUMOCTH);

+TeopeMy 00 5KBUBa/IeHTHOM reHepaTope;

TeopeMy O KOMIIeHCALUH.

YpaBHeHue 110 MeT0/ly KOHTYPHbBIX TOKOB /I/Ifl I€PBOr0 KOHTypa UMeeT BUJL:

+Ri1l11+Ri22+R13133=E11;
Ro1l11+ R0+ R23133=FE77;
R31111+R3212+R33133=FE33

dopmy.ia Ajs onipe/ie/ieHUs y3/10BOro HanpsokeHUs Uap BBITVISIAUT:

U, = E -g
ab — 5 °
81+t82+ 83
E - Es
Uab = 1gg1 5
4 Uab
Ub:(E1+E2+E3)'gl .
a g b
m ) G “3 G‘{]lh
v
2.Eg 5
+Uab == ) )

m
g, —
j=1
ITepBoii 3ak0H Kupxroda /s 3/1eKTpuyecKux memnei nocToOAHHOr0 TOKa:
+ z 1, =0;
2 IR =2 E;
ZQGi = inGi ;
leRn = ZEnIn + ZJnUn :

BXO,E[HLIE COMMpOTHUB/IEHUSA RBXl H RBXZ emneu nmpu oAMHAKOBbLIX R HAX0JATCA B COOTHOILIIEHUM:
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Eo HE

a) 0)
Rpy 3HauntesnbHO Gosbie Rpy sy

m
m

Rpy 3HauutenbHO MeHblle Rpy sy
+Rpy paBHO Rpyy

RBXl He3HAuUTe/IbHO OOoJbIIIe RBXZ

YpaBHeHue, 3anicaHHOe 10 epBoMy 3akoHy Kupxroda a1 y3ia «a», npeacTaB/ieHO:
I +1 +1,—I,—I_—1,=0 h

17273774757 o
L1yl =T, +1~1,=0 . .

+ 11—12+I3+I4—15—I6:O

] I5

L +1 +1,=1.+1_—-1
1 374 2 °5°76 .
JKBHBa/ICHTHOE COMmpoTHUBJ/IEHHUE ,Z[aHHOﬁ CXeMbI OHPEJIEJ'IHETCH.HO (l)opMyJ'[e:
R5=R1+R2+R3 =
Rs>=(R1 R2 R3)/R1+R2+R3 il

~U
+1/ Ro=1/R1+1/R2+1/R3 H R1 R2 R3
1/ Rs=R1+1/R2+1/R3

JKBHBAa/ICHTHOE COMPOTHUB/IeHHe NIPUBEJeHHOI CXeMbl onpe/e/sieTcs no ¢gopmysie

E1
S

+R3=R1+R2+R3+R4+191+102 R3
1/R>=1/R1+1/R2+1/R3+1/R4+1/ro1+1/r02 R1 fot
R>=R1+R2+R3+R4-rg1-ro2 T
R3=R1+R2-R3-R4-1¢1-1ro2 Fo2 E2

R

L

OmnpeaenuTs CONPOTHUBJ/IEHNE JIaMIIbI HAKA/IUBaHMA , eC/IM Ha Hell HanucaHo 100 Bt u 220 B

+484 Om

486 Om

684 Om

864 Om

Kako#éi u3 nmpoBOOB OJWHAKOBO JuaMeTpa U /JIMHBI CW/IbHee HarpeBaercsi — MeJHbIN W/IH
CTa/IbHOW NMPH 0/JHOU U TOM JKe CHJjie TOKa?

MepgHblit

+CranbHou

Ob6a npoBo/ja HarpeBaroTCs OZJMHAKOBO

Hukakoli 13 NpoBoJOB He HarpeBaeTCs

Kak u3MeHHMTCsl HalpsDKeHUe Ha BXOAHBIX 3aKMMax 3/IEKTPMUeCKOH! IjeNy MOCTOSIHHOI0 TOKa C
aKTHUBHBIM 3JIEMEHTOM, eC/I Napa/lyie/IbHO HCX0HOMY BK/IIOUMTD ellé 0 MH 3/IeMeHT?

+He u3smenurca

YBenmuuurcsa

YMeHbIIUTCH

s oTBeTa HeOCTaTOUYHO JAHHBIX
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B 3/1eKTpHuecKoy ceTH MOCTOAHHOI0 TOKA HalpsDKeHHe Ha 3a)KUMaxX UCTOYHHUKA 3/IeKTPOIHepPrun
26 B. HanpspkeHue Ha 3akKuMax norpedurens 25 B. Onpeae/MTh NoTepio HanpsHKeHUs Ha
3a)KMMax B NPOIL|eHTax.

1%

3%

2 %5.

+4 %

Kako# 13 NpoBo/i0B 0JUHAKOBOMH J/IMHBI U3 O[JHOT0 U TOr0 )Ke Marepuasia, HO pa3HoOro Auamerpa,
CW/IbHee HarpeBaeTcs IPH 0JHOM U TOM JKe TOKe?

Ob6a npoBo/ja HarpeBaroTCs OZJMHAKOBO

CubHee HarpeBaeTcsi MPOBOJ, C OOJBIINM JaMeTPOM

+CuiibHee HarpeBaeTCs IPOBOJ, C MEHbIIUM AUaMeTPOM

[IpoBOAHUKY He HarpeBaroTCs

B Kakux mpoBojax BbICOKas MexaHHWuyeckas IIPOYHOCTH COBMeWIAeTcsi C XOpoiueu
3J/IEKTPOIIPOBOAHOCTBIO?

B cranpHbIX

B anmroMuHueBbIX

B craneantoMuHeBBIX

+B Me[HbIX

Omnpeae/MTh TNOJ/IHOE CONPOTHB/IEHHE I[eNMH TMPH Napa/UIeIbHOM COeJMHEeHUH TOTpeduTesien,
CONpOTHBJIeHHe KOTOPBIX 110 10 Om?

20 Om

+5 Om

10 Om

0,2 Om

JiBa HCTOYHHMKA MMeKT ojuHakoBble J/IC M TOKHM, HO pa3sHble BHYTPEHHHE COIPOTHBJ/ICHHS.
Kakoii u3 HCTOUHHKOB uMeeT Oosbimii KIT/1?

KII[] nCTOYHUKOB paBHBI.

+/ICTOYHMK C MeHbIIUM BHYTPEHHUM COIIPOTUBJIEHHUEM.

BuyTpenHee cornporusieHue He BauseT Ha KII/I.

VcToYyHMK C 6O/IBIIMM BHYTPEHHUM COTIPOTUBJ/IEHUEM.

B >eKTpU4YecKo# cxeme /iBa Pe3CTHBHBIX 3/IeMeHTa COeJMHeHbI Moc/jiejoBaTebH0. YeMy paBHO
HamnpshKeHUe Ha Bxoje npu cuwie Toka 0,1 A, ecin Ry = 100 Om; Rz = 200 Om?

10B

300 B

3B

+30B

Kakoe 13 npuBe/ieHHBIX CBOHCTB He COOTBETCTBYeT Mapa/lle/IbHOMY COeAMHEHUI0 BeTBel?

OObi1jee corpoTHB/IeHHEe PaBHO CYMMe COTPOTHBJIEHHUH BCeX BeTBel CXeMbl

OTHoIlIeHre TOKOB 06paTHO MPOIOPLMOHA/IEHO OTHOLLEHUIO COTIPOTHB/IEHNUI Ha BETBSIX CXEeMBI.
HaripsbkeHre Ha BceX BeTBSIX CXeMbl OJMHAKOBBI. +4.ToK BO BCeX BeTBSIX O[JMHAKOB.

Kakue npu0opbI CrI0COOHBI H3MEPUTH HanpshKeHHe B 3JIEKTPUYeCKOH 1enu?

AmnepmeTpsbl

BaTtt™meTpsl

+BonbT™MeTphI

OmMMeTphl

Kakoii cioco0 coeiMHeHUsI HCTOYHHUKOB M03B0JISIET YBe/IMUUTD HaNpsDKeHue?
+IlocnenoBaresbHOe coeiliHEHUE

[TapaniensHoe coefviHeHKe

CwMmeliaHHOe coelMHeHUe

Hukako
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51. Kakoe u3 npuBeieHHbIX CPeJCTB He COOTBETCTBYeT M0C/Ie/J0BaTe/IbHOMY COeJMHEHHIO BeTBeu
NPH MTOCTOSAHHOM TOKe?

TOK BO BCeX 371eMeHTax Lielli O4UHAKOB

HanpspkeHre Ha 3a)kuMax L{elli paBHO CyMMe HanpsDKeHUM Ha BCeX ero y4acTKOB.

+HarpskeHre Ha Bcex 3/1eMeHTax Lielly OJVYHAaKOBO M PaBHO 110 BeJIMUMHEe BXOJAHOMY HarllpsUKeHUIO.
OTHolIeHre HalpsDKeHUH Ha yyacTKax Lield PABHO OTHOLIEHHIO COMPOTUB/IEHUN Ha 3TUX y4acTKax
LIeTIH.

Kakumu npudopaMu MO)XXHO U3MepPHUTh CHJIy TOKA B 3/IEKTPUYECKOH Lernu?

+AMnepMeTpomM

Bonbtmerpom

IIcuxpomerpom

Batt™metpom

UTo Ha3bIBaeTCA 3/1eKTPUUYECKUM TOKOM?

+¥YnopsoueHHOe IBUKeHHe 3apsDKeHHbIX YaCTULl.

[B1r>KeHue pa3psyKeHHbIX YaCTHLl.

KosmmuecTBo 3apsifja, nepeHoCMMOe Yyepe3 I0IlepeyHoe ceueHre NPOBOJHUKA 3a eJUHNLY BDEMEeHHU.
PaBHOyCKOpeHHOe ZiBMKeHe 3apsDKeHHbIX YaCTULl.

Pacumdpyiite adbopeBuatypy - /C.

O/eKTPOHHO-AMHaMHUUecKas CucTema

OneKTpuyeckasl JBUXyLlas cucreMa

+DJ1eKTpOABUKYILIas CUila

ONeKTPOHHO-eUCTBYIOLas CUIIa.

a &
UB - g

o —
v

1 2’ 3 —rl- .ﬂd.i

T
re

~
——

Ha pucynke npe/cTaB/jieHb] BO/IbTaMIIePHbIe XapaKTePUCTUKH
NPUEMHHUKOB, U3 HUX He/IMHEeUHbIe 3JIEMEeHTHI :

0,B,r

+a,0,

BCE

B,T

JJleKTpHuecKas Ijenb, y KOTOPOH 3/1eKTPpUYecKue HaNpsDKeHUsl U 3/IeKTPUYeCKHe TOKH CBA3aHbI
APYT C APYT'OM He/IMHeNHBIMHU 3aBUCMMOCTSIMH, Ha3bIBaeTCA:

+He/TMHEeHOMW 371eKTPUYeCKOM 11eMbio

CXeMOM 3aMell|eH s

MPUHLIMMNHAATBHOW CXeMOH

JIMHEMHOW 3/1eKTPUYECKOH 1[eTbI0

IIpu 3ajaHHON BO/JIbTAaMNEPHON XapaKTepUCTHKe CTaTHMUYecKoe CONPOTHB/IeHHEe He/TMHeHHOro

3/IeMeHTa B TOUKe «a» COCTaBJIfAeT:
UB

30 e

20 7a/

10 7
1,0 1,5 20 LMA

20 xOm

+20 Om

30 kxOm

100 Om

Ec1u conpoTuB/IeHHe 3/IeMeHTa 3aBUCUT OT TOKA WX NPU/I0KeHHOT'0 HanpsDKeHUsl, TO TaKOH

3/IEMEHT Ha3bIBAeTCH:

"
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aKTUBHBIM
JINHEHHBIM
+He/TMHeHBIM
[IaCCUBHBIM
IIpu nociejoBaTe/IbHOM COeANHEHUH ABYX HeJIMHEHHBIX 3/1eMeHTOB BepHO BbIpa)keHHe:
(D I Ri(D

=7 =

D) Ui(l)

U
Ry(J)
U=u(1)-U,(7)
U
R(1)
+ U = Uy (1) + 17, (2)

I=

=

METO,E[I/IKH MNpoBeAeHHUA TEKYIIEro KOHTPOJ/IA

[TapameTpbl METOAMKU 3HaueHue rapameTpa
[Ipenen nnTe/ILHOCTHA BCETO KOHTPOJIS 20 MUHYT
ITocnenoBaTenbHOCTb BBIOOPA TECTOBBIX 3aJJaHUM CrnyuaiiHas
[IpepsiaraeMoe KOJIMUeCTBO TeCTOBBIX 3aaHUM 10

KpuTepuu o1jeHKH:

5 0a//IOB - OLIEHKA «OTJIMYHO» BBICTABJISIETCS CTYAEHTY, KOTODBIA MPaBWIHHO BhIMTOMHUI 90-
100% TecTOBBIX 3a/laHUM.

4 0a/IoB - OLIEHKA «XOPOLI0» BBICTABJISIETCS CTY/IeHTY, KOTOPBIY MPaBUIBHO BhIMOHUI 70-80%
TeCTOBBIX 3aJjaHUM.

3 0Ga/ma - OIeHKA «Y/JOBJETBOPUTENbHO» BBICTAB/ISETCS CTYJEHTY, KOTOPBIH TPaBUILHO
BbINo/HWI 50-60% TecToBbIX 3a/]JaHUM.

OueHKa «Hey/0B/IeTBOPUTE/IbHO» BBICTAB/ISAETCS CTYZEHTY, KOTOPbIM IPaBU/IbHO BBITOTHU
MeHee 50% TeCTOBBIX 3a/laHUM, OasIbl He BBICTABJISIFOTCSI.

Pa3gen Ne2 «JnekTpuueckue nenu ogJH0(¢a3HOro nepeMeHHOro ToOKa»

KoHTpompyemble KOMNeTeHIUH (3HaHUS1, YMeHHUA):
OK-2; 3; 6, [IK—1.1; 1.2; 2.3, ¥1; ¥3; 31; 33, JIP-18

Bonpocs! /11 TMCBbMEHHOI0 OTpoca:

1. BenvuuHbl, XapakTepu3ylolyue CUHYCOWJA/IbHO HU3MeHsomyocs ¢yHkuuto. OnpeeneHue
aMILTUTY/Ibl, IEPUO/Ia, YaCTOThI, (Pa3bl, HAUATLHOM (ha3bl.

2. CpeqHee U eCTBYIOLLIee 3HAUeHHsT CUHYCOMATbHOU Be/TMUMHBI .

3.CuHycoulabHBIA  TOK, €ro KOMIUIEKCHOe H300pa)keHHe, KOMIUIEKCHOe [eMCTBYolIee
3HaueHUs TOKa U HalpsbKeHUsi. BeKTOpHbIe JuarpaMMal.

4. CuHycouJanbHbIi TOK B Pe3MCTUBHOM »3/ieMeHTe, 3akOH OMa, BeKTOpHasi Auarpamma,
MTrHOBEHHasi U aKTUBHAsi MOII[HOCTb.

5. CuHycouJanbHbIA TOK B MHJYKTUBHOCTH, 3aKOH OMa, BeKTOpHas JuarpaMma, MrTHOBEeHHas U
peakTHBHasi MOILIHOCTb.

6. CuHycouzanbHbIi TOK B €MKOCTH, 3aKOH OMa, BeKTOpHasi AuarpaMMa, MrHOBeHHasi M
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peakTHBHasi MOILIHOCTb.

7. CuHycouJanbHbli TOK B RL-1ienu 3akoH OMa, KOMILJIEKCHOe COIpPOTHBJ/IEHWe, BEKTOpHasi
JlyarpaMma, MTHOBeHHasi, akTHBHAasi U peaKTUBHasi MOIIJHOCTH.

8. CuHycouanbHbIM TOK B MapasienbHo RC-1ienu, 3akoH OMa, KOMILJIeKCHasi IPOBOAUMOCTb,
BEKTOpHasl lMarpaMMa, MrHOBeHHasi, akTHBHasi U peaKTUBHasi MOILJHOCTU

9. CuHycouganbHbid TOK B 1jenmd R L C, 3akoH OMa B KOMIIJIEKCHOM (PopMe, KOMIIEKCHOe
COMPOTHBJIEHWEe, BeKTOpHasl JuarpaMma, MTHOBEeHHasl, akTUBHasl U peaKTHBHasi MOILIHOCTH.

10. CuHycoujanbHbIM TOK B LeMU C Mapajie/ibHbiM coeguHeHueM R, L, C, KoMruieKcHasi
MPOBO/IMMOCTb, BEKTOPHas luarpaMmma.

11. [IBe cxembl 3aMell[eHHs] TTACCUBHOTO [BYXIIO/IFOCHUKA B LeMsX CHHYCOWAAJBHOTO TOKa,
KOMIIJIEKCHOe COTIPOTHBJIEHWe U KOMIUIeKCHasi TPOBOAMMOCTh, anrebpavueckas M TIOKa3aTesbHast
dbopma ux 3anmcu.

12. KoMruieKCHbIM MeTO[] pacyeTa Lierell CHMHYCOWJAJbHOrO TOKa. Ha KakoM OCHOBaHMM BCe
MeTO/bl pacyeTa Liereil MOCTOSIHHOTO TOKa TIPUMEeHUMBI K LelsiM CUHYCOMZA/IbHOT'O TOKa?

13. [laiiTe oripefie/ieHde BEKTOPHOW W Tomorpaguyecko auarpammaM. Kak ompepenuTb
HarpsbkeHue MeXXJy JIBYMsI TOUKaMU CXeMbI 10 Tonorpadruueckoi guarpaMmme?

14. ®u3uueckass WHTepripeTal[dsi aKTMBHOM, peakKTMBHOM M TMOMHOW MoijHoctu: P, Q, S.
EguHuLbl ux u3mepeHus.

~

15. Beipasure KOMIUIEKCHYIO MOIIHOCTb S  uepe3 KOMIUIEKChI HalpspkeHHst M TOKa.
CdopmynupyiiTe TeopeMy 0 OajiaHCe aKTUBHBIX U pEAKTUBHBIX MOIITHOCTEM.

16. YcnoBue 1 0COOEHHOCTH peXkKrMa pe30HaHCa HalpsyKeHUH ABYXTIOFOCHUKA.

17. YcnoBue u 0COOEHHOCTHM peXuUMa pe30HaHCa TOKOB. YacTOTHble XapaKTepPUCTUKU
rapasiie/ibHOrO KOHTYpa.

18. Koag¢puiyeHT MOLHOCTH M MYTH €ro MOBbILLIEHUS.

19. Kakoil gomkHa ObITh B3siTa Harpyska, MpUcOe/MHsieMas K aKTHBHOMY JIBYXIIOJIFOCHUKY,
yTOOBI B Hell BbIJje/isislack MaKCUMasTbHasi MOLL[HOCTh?

W3 TecToBBIX 3a7aHnii (GOPMUPYeTCsl 5 BAPUAaHTOB 3a/laHuH 110 3 BOIMPOCAa B KaXK/OM.

KpuTtepuu olieHKu:

5 0a/UI0B - BBICTAB/SIETCS CTY/JEHTY, KOTOPBIA IPABUIBLHO BBIMIOJHUI BCE TOCTaBIE€HHbIE
BOIPOCHI, JIOTUYEeCKU U CTPOMHO M371araet yueOHbIN MaTepuasl, yMeeT MPOU3BOAUTD 1MO00p 37IEMEHTOB
3/IEKTPUUECKUX LeTled M JIeKTPOHHBIX CXeM, 3HaeT MeTOJbl pacuera W W3MepeHHs] OCHOBHBIX
TlapaMeTpPOB 37IeKTPUYECKUX, MAarHUTHBIX U 3IEKTPOHHBIX L[eTTeH.

4 0a/y1a - BBICTAB/ISIETCSA CTYZAEHTY, KOTOPBIM [0 CYILeCTBY OTBeuaeT Ha TIOCTaBJIeHHbIE
BOMPOCHI, C HEOOJBIIUMH TIOTPELIHOCTSMU TIPUBOJUT (OPMYJMPOBKU OTpEeZeTeHH, B OTBETe
JomycKaeT HeOosblve TIpo0esTbl, He MCKaXKarolye ero CoJiep>KaHus.

3 0a/y1a - BBICTABJ/ISIETCS CTYZEHTY, KOTOpbIi He COBCEM TBEepZO BjaZieeT MaTepuasioM, Tpu
OTBETax [IOMyCKaeT MasoCyL[eCTBEHHbIe TIOrPELIHOCTH, UCK)KEHUS JIOTUYeCKOU TI0C/Ie0BaTeIbHOCTH,
HETOUHYIO apr'yMeHTaLI0 TeOPeTUYEeCKUX TI0JIOKEeHUH.

2 Da/ma - BBICTAB/ISIETCS CTYJEHTY, KOTOPBIM C1ab0 B/IafieeT MarepuasoM, TPH OTBETax
JIOTTyCKaeT CyIeCTBeHHbIe TIOTPELTHOCTH apryMeHTall TeOPeTHUEeCKUX TTOJI0KEHHH.

1 0asn - BBICTAB/ISIETCS CTY/IEHTY, KOTOPBIH MMeeT o0lllee TpeZCTaB/eHHe O MaTepuase, TpH
OTBETax JIOMyCKaeT HETOUHYIO apryMEHTAL[UI0 TeOPeTUUECKHX TTOJI0KEHUH.
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JTaGoparopHasi pabora
Tema: Onpeje/ieHre MapaMeTPOB KaTyIIKH HHAYKTHUBHOCTH
(Bpems NpoBe/ieHus1 3aHATHS — 3 Uaca)

Ienb 3aHAMUA: SKCIIePUMEHTa/IbHOE OIlpe/ie/ieHre aKTUBHOI'O CONPOTUBJIEHUS U UHYKTUBHOCTH
KaTyLIKHU.

ITopsidok ebinoaHeHus: pabombil
1. CocTraBUTH CXeMBbI [Is1 UCC/Ie[0BaHs KaTYIIKM MHAYKTUBHOCTU Ha TIOCTOSIHHOM U [TepeMeHHOM TOKe MeTOZ0M
amriepMeTpa-BobTMeTpa. B cxeme HeobxopMo rpeycMoTpeTh 1abopatopHblii aprorpaHcdopmarop (JIATP).
2. Cobpatb Ha J1abopaTOpHOM CTeHJe 5/eKTPUUEeCKyl0 CXeMy [y MCCIe[0oBaHUsl KaTyLIKU
VH/JYKTMBHOCTH Ha II0CTOSIHHOM TOKe. [lociie mpoBepKy cxeMbl IiperojaBaresieM BK/IOUUTh ee B CeThb U,
V3MeHsisl HamnpspbkeHWe npu nomowy asToTpaHcopmaropa JIATP, cHATe 5-6 3HaueHWid TOKa M
HaMpsDKeHWsT Ha Karyuike. /laHHble 3aHecTH B Tabmuiy. OnpefenuTb OMUYECKOe COTIPOTHBIIEHUE
KaTyILIKA R.

BHumaHue! He nodasamb Ha KamywKy cuiy moka cebluie 3 A 80 uzbedcaHue 8b1xo0a ee U3 Cmposl.
Tabauya. Pe3ynbmambl uccnedo8aHusi KAMywKU UHOYKMUBHOCMU HA NOCMOSIHHOM MOKe
[TapameTpsl 3HaueHust
U B

I A
R, Om
3. IloBTOpUTE MYHKT 2 [ UCC/Ie[OBaHWs KaTyLIKW WHAYKTUBHOCTM Ha nepeMeHHOM Toke. [locre
TIPOBEPKU CXeMbl IperofiaBaTesieM BK/IHOUUTH ee B CeTb U CHATb 5-6 3HaUeHWM TOKAa U HalpsUKeHUs
AHAJIOTUYHO TIPeJbIAYIeMY OIbITY. /JaHHbIe 3aHeCTH B TaO/IWIy. BeIUMCINUTH MOTHOE COTIPOTHBIIEHHE
Karywku, Om:

z-2
1
Tabauya. Pe3ynbmambl uccne0o8aHusi KAMywKu UHOYKMUBHOCMU HA hepeMeHHOM Moke
N3mepeHo Beruncieso
UB LA Z, Om X, Om L, T CoS

4. BbIUMC/IUTD NHAYKTHBHOE COIIPOTHUBJ/IEHHWE KaTyIIKH X1 HA OCHOBe TpeyroJIbHUKa COHpOTI/IB]'IEHI/Iﬁ

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

R
Puc. 3.1. Tpeyzo1bHuk conpomuegneHuti

5. BBIUUCIUTL UHAYKTUBHOCTDb KaTyLLUKH, ['H:
X L .
2nf
6. ITo pe3ysbTaTam OJHOTO U3 OITBITOB TIOCTPOUTH TPEYTOJTBHHK COMPOTHBJIEHH.
CoolepacaHue omuema
1. TTacriopTHbIe JjaHHbIE TPUOOPOB U 000PY/OBAHUS, UCITIO/Ib3yEeMbIX B paboTe.
2. [IpuHLMIUATEHBIE 37IeKTPUUYeCKHe CXeMbl UCC/IeIoBaHMs KaTYIIKHA WHAYKTUBHOCTH Ha IMOCTOSIHHOM U
riepeMeHHOM TOKe.
3. Tabnuipl ¢ pe3y/IbTaTaMU U3MEePeHHBIX U BBIUMC/IEHHBIX 3HAUeHHUH.
4. TpeyrojibHUK COTIPOTUBJIEHHUH.

L=
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KoHTpo/IbHBIE BOIIPOCHI

1. Kak omnpefesnseTcss CONpOTHBIIeHHEe KaTYLIKU UHAYKTUBHOCTU?

2. Kak onpe/iesisieTcs TIO/IHOE COIPOTHBJ/IEHYE KaTYIIKU UHAYKTUBHOCTH?

3. Kak ornpeziesisieTcst UHAYKTUBHOE COIIPOTHUBI/IEHUE KaTYLIKU UHAYKTUBHOCTU?

4.49t0o mpou3oiAeT C yriaoM cABura (as Mexjay HarpshkeHWeM M TOKOM B KaTyllKe, eCiu
YBeJIMUUTh YaCTOTY TOKA, YJA/IUTh U3 KaTYyLIKU CepeuHyK?

5. OObsicHUTe Ha3HaueHHe MarHUTOTPOBO/IA B KAaTYILKe MH/YKTUBHOCTH.

6. IlosicHuTe B/MsIHYE MarHUTONPOBO/A Ha 3HAUeHe NHAYKTUBHOCTU B KaTyILIKe.

7. Kak W3MEeHWTCs Be/JMuMHA TOKA B KaTyllke WHAYKTUBHOCTU MIPU I[UTaHUU ee OT CeTU
MOCTOSIHHOTO TOKA Y OT CeTH IepeMeHHOr0 TOKa OJJHOW Y TOM >Ke BeJIMYMHbI HalpsDKeHUs ?

8. [ToueMy MarHWTOMPOBOZ, KaTyllleK WHAYKTMBHOCTH, PabOTalOLIUX B LIeMsIX [epeMeHHOr0 TOKa,
V3TOTaB/IMBAETCS U3 JIMCTOBOW /1eKTPOTEXHUUECKOW CTaIn?

9. M306pa3uTte KpUBYyIO MepeMarHUuMBaHus (heppoMarHUTHOr0 MaTepuasa (TeT/isi TucTepe3nca)
Y YK&KWTe ee XapaKTepHble TOUKU.

10. KakoBbl XapakTepHble HEUCIPaBHOCTH KAaTyLWIKW WHAYKTUBHOCTU C (peppOMarHUTHBIM
CepeyHUKOM?

11. TIpuBeauTe MeTObI TOMCKA PA3/TMUHBIX HEUCIIPABHOCTEH KaTyllleK NHAYKTUBHOCTH.

12. KaTymky MHAYKTHBHOCTU C ()eppOMarHMTHBIM CEepPAEeYHMKOM BK/IIOUW/IM TI0J, HarpspKeHUe.
Yepes HeKOTOpOe Bpems U3 Hee rowies1 ApIM. [IprBeyTe BO3MOKHBIE [IPUUKHBI.

13. O6bsicHUTe, TIOUEMY UWHAYKTUBHOCTb KaTyIIKU C (eppOMarHUTHbIM Cep/leUHUKOM
YMeHbIIIaeTCsl [IPU yBeJIMUeHUU TOKa.

14. IlpuBeauTe TIpUMEpPbI YCTPOMCTB C KaTyIIKaMd WHAYKTUBHOCTH U OOBSICHUTH WX
Ha3HaueHue.

15. IIpuBeuTe (oOpMy/bl, KOTOpble CBS3bIBAIOT MAarHUTHYH0 HWHIAYKLUMIO W HaNpsDKeHHOCTb
MarHUTHOT'O TIOJIS B BaKyyMe U B (heppOMarHATHOM Matepuasie. Ha3BaTb eIMHULIBI U3MepeHUst U O0BSICHUTh
(U3MUeCKri CMbIC/T Be/TUUMH.

16. Kak BbISIBUTH HEUCTIPABHOCTh KaTYIIKH 3a)KUTaHHUsT aBTOMOOH/ISI?

B KOHLIe 3aHATHUA TIIpernofddBaTe/ib IIyTeM YCTHOI'O OIIpOCa IIPOBEPSAET YCBOEHHE 3HaHui
CTYyA€HTaMU I10 BOIIpOCaM [JIsI CaMOITDOBEPKHU. O(l)OpMJ'IEHHI:Ie OTYETHI ITIPOBEPAIOTCA U ITOATTMCBIBAKOTCA
rnperiogaBaTesjieM.

KpuTepuu onjeHKu:

5 0a/UIOB BBICTABJSIETCSI CTYAEHTY, KOTOPBI NMPUHMMAaET aKTUBHOE ydYacTHe B BBITIOJIHEHUU
paboThl, MpPaBW/ILHO U aKKypaTHO OQOpMJIsieT OTYeT, IPaBW/IbHO OTBeuaeT Ha BCe TOCTaBJIeHHbIe
BOMPOCHI, yYMeeT TI0/b30BaThbCsl  37IEKTPOM3MEPUTE/IbHBIMU  NPUOOpaMu,  BiafileeT  MeTO[aMU
3/IeKTPUYECKUX U3MEpPEeHU.

4 0asiy1a BBICTAB/ISIETCS CTYJEHTY, KOTOpbI TIPUHMMAaeT aKTHMBHOE y4YacTHe B BBITIOJTHEHWU
paboThI, MPaBUIBLHO U aKKypaTHO 0pOpMJIsieT OTUeT: TIPX OTBeTe Ha MoCTaB/IeHHbIe BOPOCHI /IOy CKaeT
He3HauuTe/IbHble HeTOUHOCTH, He MCKaKatoIll1e ero CoZiepKaHusl.

3 0asia BBICTAB/ISETCA CTYJEHTY, KOTODBIM IPUHUMAeT He OueHb AaKTUBHOE yuacTHe B
BBITIOJTHEHUM pPaboThl, MPaBUIBHO W aKKypaTHO O¢opMJseT OTueT, MpPU OTBeTe Ha I0CTaBJ/ieHHbIe
BOIIPOCHI JOMyCKaeT HETOUYHOCTH.

2 0a/1a BBLICTaB/ISI€TCS CTYJEHTY, KOTOPBIA TIACCMBHO OTHOCHUTCSI K BBITIOJTHEHWIO paboTHI,
NpaBUIbHO O()OPMIISIET OTUET, [IPU OTBETE Ha [10CTaBJ/IeHHbIE BOIIPOCHI UCIIBITHIBAET 3aTPYAHEHMUS.
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JIaGoparopHasi pabora
Tema: McciegoBaHue Hepa3BeTB/IEHHOM 3/1eKTPUYeCKOH Liernu
(Bpems NpoBe/ieHus1 3aHATHS — 3 yaca)

H€/1b 3dHAMuUA: TIpOBEPKd OCHOBHBIX TTOJIOXKEHUI AJIA LIETY IIepeMeHHOr'o TOKd, Co,qepmamef/i dKTHBHOe€
N DEaKTUBHOE COINPOTHUBJ/IEHMS. I/ICCJ'IE,ELOBEIHI/IE CXeMbI KaK MOJe/IM JIMHWU T1epefayud I1epeMeHHOro TOKa,
BBIAACHEHHME 3dBUCMMOCTH TT0TE€PU HalIPsDKEHMA OT Be/IMUNHBI HAI'PDY3KHU.

ITopsidok ebinoaHeHus pabombil
1. Cobparhb 3/1eKTpUYEeCKYIO Liellb COIVIaCHO PUCYHKY. [l/1s1 U3MepeHus! HarpspKeHus IpeZly CMOTpeTh /iBa
BosibTMeTpa Ha 300 u 60 B co cBoboaHbIMM KOHLIaMU. [TuTaHMe 31eKTPUYecKOM LieNM OCYILEeCTBJISITb OT
peryJiupyeMoro MCTOYHMKA TIMTaHWsl CUHYCOWJATbHOTO HAarpsDKeHWsl, pacIlofioKeHHOrO0 Ha TaHelIu
WCTOYHMKA TWTaHUsl CTeHza (y1aboparopHeii aBroTpaHcopmatop — JIATP). Tlepes Bk/roueHHEM
HeoOXoiMMOo yOeuThCs, UTO pyvKa peryssitopa HarpsDKeHHs HaXO/MTCA B KpalHeM JIeBOM TT0/I0KEHUU.

O <
Puc. 4.3. Dnekmpuueckas cxema uccaeo0o8aHust

Hepa3gemeseHHOl 31eKmpuueckol yenu
2. [locne mpoBepkM TiperofiaBaTesieM CXeMbl BK/IIOUWATH ee TI0J, HamlpspkeHue. Y CTaHOBUTH
JIATPowMm BesmmuvHy HanpspkeHus 120:130 B.
3. M3MeHsis1 eMKOCTb KOH/IEHCATOPHOM OaTapeu, MPOU3BECTH M3MepeHUsi HeOOXOAUMBIX BeJTMUMH
(4:5 onbiToB). Pe3ynbraThl M3MepeHui 3aHeCTH B Tab/HULYy.

Tabauya. Pe3ynbmambl uccnedosaHusi Hepazeeme/ieHHOU 31eKmpuyiecKol yenu

N3mepeHo Beruncieso
G, UB Ur, |UL, |Ucg | I, | P, | R, | R, | Z1, | Z, | Xc, | X1,
MKP ’ B B B|A |Br|Ovm|Om|Om|Om|Om|Om| “°
BrruncieHne napaMeTpoB Ljenu NPOU3BOAUTH IO (pOopMyJ/iam:
U U P
/ =—; ZLZ—L; R:&; R+R, =—;
1 1 1 1
— 2 2. — . P .
XL_ ZL—RL, UL_IXLD CosSQp = ’
Ul
X L= 27'[ﬂ, XC — ! .
2nfC
4. Tlo nosiyyeHHbIM [aHHBIM ITOCTPOMTL BEKTOPHbIE guarpaMmmbl AJis Tpex ciaydaeB Xp > Xc;
X1 =Xc; X1 < Xe.

CoodepacaHue omuema
1. TTacriopTHbIe JaHHbIe TPUOOPOB U 000PY/OBAHUS, UCITI0/Ib3yEeMbIX B paboTe.
2. [IpuHIMNUanbHas 3/1eKTpUYecKast CXxeMa MCC/ie/JOBaHusl.
3. Tabnuiia c pe3ysbTaTaMu U3MepeHHbIX U BbIUMC/IeHHBIX 3HAaUeHUH.
4. BekTOpHbBIE uarpammbl (TpeyroJbHUKKU HallpsbKeHNH ).
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KoHTpo/1bHBIE BONIPOCHI

1. 3anumwmre Qopmynsl ans pacuera R, Ri, L, Z, C, ®, cos ¢, eCcId W3BECTHbI MOKa3aHWs
amrepMeTpa, BOJIbTMeTpa, BaTTMeTpa.

2. Vi306pa3uTte BeKTOpHYIO AUarpaMmy Lem ¢ R, L, C aneMeHTaMu TIPY pe30HaHCe HarpspKeHUi.

3. 3anuiuurTe 3aBUCUMOCTU MexXAy R, X1, Xc, UL, Uc, cos @ Npu pe3oHaHCe HarpsbKeHUH.

4. MoxeT /i1 ObITh BeJIMUMHA HaNpsDKeHUs] Ha WH/YKTMBHOCTH, aKTHBHOM COIPOTHB/IEHHUH, €MKOCTH
Gosibl1le Be/TMUMHBI ITUTAIOLLEro HarpspKeHus1? 3aK/ItoueHye 110 JAaHHOMY BOIIPOCY MOATBEPUTh IIPUMEPOM.

5. M306pa3uTte TpeyroabHUKU HampshKeHUH, COMPOTHUBIEHUIA U MOLIHOCTel [yist Lenu ¢ R, L, C
j/leMeHTamMu. Hamuimre 3aBUCMMOCTH MeX[y BeJMYMHAMM U NPUBECTH NIPUMephbl UX MPaKTUYeCKOro
NIpUMEHEeHMUS].

6. B ueM 3aKk/r04aeTcs siBjieHUe pe30HaHCa, Y IPU KaKHUX YC/IOBUSIX OHO BO3HUKAET?

7. Kakyro 0mnacHOCTb TpeJCTaB/seT pe30HaHC HaNpsKeHWW /ISl 3/1eKTPOTeXHUYeCKUX
YCTPOUCTB?

8. IaMeHeHHeM KakvMX I1apaMeTpOB 3/eKTPUUECKOM 1L|elM MOXXHO ITI0JIyUUTh Pe30HaHC
HarpsDKeHus ?

9. C nomol11bto KaKux IpUO0OPOB U M0 KAKOMY MPU3HAKY MOYKHO CYJWTh O BOSHUKHOBEHHH Pe30HaHCa
HarpsyKeHW B 37IEKTPUUeCKOU Lienu?

10. IIpuBeauTe aHaIM3 NMTOCTPOEHHBIX BEKTOPHBIX JUarpaMM Ji0 U MoC/Ie pe30HaHCa HalpshKeHU
U 1aTb 00bsICHEHUe, B KAKOM CJlyuae HalpspkeHHe orepeskatolljee, a B KAKOM — OTCTarolee?

11. K ueMy NOpuUBOAUT H3MeHEeHHEe aKTHBHOI'O COINPOTUBJIEHUSl 3/IEKTPUYECKOM Lienu MpHU
pe30HaHCe HarpsyKeHU?

12. CoxpaHHUTCSl 1 Pe30HAHC HaIpPSUKeHWH, eC/d U3MEHUTh BeJIMUMHY HalpsyKeHUsl MUTaroLei
ceTu?

13. MOXXHO 1 MOYYUTh pE30HAHC HAMpsDKEeHUM MyTeM M3MeHEeHUsl NapaMeTpOB MUTAroLero
HarpsDKeHus ?

14. TlpyBeuTe NpUMepHbI /1eKTPOTEXHUUECKUX 1 3/IEKTPOHHBIX YCTPOMCTB, B KOTOPBIX UCIO/Ib3yeTCs
sIBJIEHWE Pe30HAHCA HalpsDKeHMsI.

B KOHLIe 3aHATHUA TIIpernofdBaTe/ib IIyTeM YCTHOI'O OIIpOCa IIPpOBEPSAET YCBOEHHE 3HaHui
CTYyAE€HTaMH I10 BOIIPOCaM [Jisd CAMOITPOBEPKHU. OCl)OpM]IEHHbIe OTUYETHI ITPOBEPAOTCA U MMOAINHNCBIBAOTCA
rnperiogaBaTesjieM.

KpuTepuu onjeHKu:

5 0a/UIOB BBICTABJISIETCSI CTYAEHTY, KOTOPBI NMPUHMMAaET aKTUBHOE ydYacTHe B BBITIOJIHEHUU
paboThl, MpPaBW/ILHO U aKKypaTHO OQOpM/IsieT OTYeT, IpaBWIbHO OTBeuaeT Ha BCe TOCTaBJIeHHbIe
BOMPOCHI, yMeeT TI0/Ib30BaThCsl  37IeKTPOM3MEPUTE/IbHBIMU  MPUOOpaMu,  BiafieeT  MeTO[aMu
3/IeKTPUUECKUX U3MEpPEeHU.

4 0asiy1a BBICTAB/ISIETCS CTYJEHTY, KOTODbI TIPUHMMAaeT aKTHMBHOE ydYacTHe B BBITIOJTHEHUU
paboThI, MPaBUILHO U aKKypaTHO 0pOpMJIsieT OTUeT: TIPX OTBeTe Ha MoCTaB/IeHHbIe BOMPOCHI 10MyCKaeT
He3HauuTe/IbHble HeTOUHOCTH, He MCKaKatoIllie ero Co/ieprKaHusl.

3 0amia BBICTAB/ISETCSA CTYJEHTY, KOTODBIM IPUHUMAeT He OueHb AaKTUBHOE yuacTHe B
BBITIOJTHEHUM paboThl, MPaBUIBHO W aKKypaTHO O¢opMJseT OTYeT, MPU OTBeTe Ha I0CTaBJieHHbIe
BOIIPOCHI JOMyCKaeT HeTOYHOCTH.

2 0a/1a BBLICTAB/ISI€TCS CTYJEHTY, KOTOPBIA TIACCMBHO OTHOCHUTCSI K BBITIOJTHEHHIO pabOTHI,
MpaBUJIbHO O()OPMIISIET OTUET, [TPU OTBETE Ha [10CTaB/IEHHbIE BOIIPOCHI UCIILIThIBAET 3aTPYHEHNUS.
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JIaGoparopHasi pabora
Tema: KomneHcaljusi peakTHBHON MOIIHOCTH
(Bpems NpoBe/ieHus1 3aHATHS — 3 yaca)

Ilenb 3aHAMuUSA: 03HaKOMJIEHHE C METOZIOM TTOBBIILIEHUs KO3(hdrLivieHTa MOLLIHOCTH 3/IeKTPHUYeCKOH Lielu
IyTeM BK/IIOUEHUS] KOH/IEHCAaTOPOB Tapa/Ule/IbHO C Harpyskod. Beisenenue 3¢h§eKTHBHOCTM MOBBIIIEHHS
KO3(uIieHTa MOLL{HOCTH.

ITopsidok 8binoaHeHus pabombl

1. Cobpatb »57eKTpUUeCKyi0 Lellb COIJIaCHO pUCYyHKe. /[Ifsi uW3MepeHUsi HarpsDKeHHst
TpeAlyCMOTPeTh MHOTOIMpe/ie/IbHBI  BOJBTMETP CO CBOOOJHBIMH KOHIIaMH. B cxeme KaTyllka
(conpotuBnenuss Rk U Xk) UMHUTHDYeT HarpysKy, a pe3uctop (corpoTuBjiieHHWe Rj) — JUHHIO.
V3MepeHre Kak aKTHUBHOW, TaK W pPeaKTUBHOW MOIIHOCTU TPOWU3BOAUTCS TPU TIOMOILM OJHOTO
BaTTMeTPa, a NepeK/IoueHre ero C pe)kMMa Ha pesKUM OCYILeCTB/ISIeTCsl IIPY TIOMOLLIY epeKoyaresns S

(aKTMBHAas1 MOLL{HOCTb — I10JI0’KeHHe P 1 peakTuBHasi — mnoJjioxkeHue Q).
A

o——————©°
C
PA1
U,
N

(o,
Puc. 5.2. Dnekmpuueckas cxema uccae0o8aHusi yenu
0/151 KoMneHcayuu peakmugHoli MowHocmuZ2. M3MeHsisi eMKocmb KOHOeHCamopa om Hysi (KOoHOeHcamop
He 8K/1loUeH) 00 3HaUeHUsl, NPU KOMopoM eMKocmHbIli mok Ic e 1,6:2 paza 6obwe moka kamywku Ik,
npocaeoums 3a usmMeHeHUsIMU nokazaHutl npubopos. Ommemumb HACMynjaeHue pe30HaHCd MOKOo8
(nosnHoll KOMNeHcayuu peakmugHol MOWHOCMU), NPU 3MOM 8ammmemp, 8K/AKUEHHbIU Ha PeHCUM
u3MepeHusi peakmugHoll MOWHOCMU, NOKA3bledem, Umo U3 cemu peakmugHdsi MOWHOCMb He
nompeb/siemcs (e2o0 nokazaHue pasHo Hy/io).
Pe3sysbTaThl 3aMepoB (4:5 Touek) 3arucarth B Tab/uILy.
Tabauya. Pe3ynbmambl uccne0o8aHusi KOMneHcayuu peakmueHol MOWHOCMU

H3mepeHo BrrunciieHo
C, Uﬂ; Q) QC) AP; nJi,
MKD Ul, B UZ, B B Il, A IK; A IC; A P; Br BAP BAP cos (p Bt %

3. BbIUMC/IUTE peaKTUBHYIO MOII[HOCTh BK/IFOUEHHOH OaTaped KOHJeHCaTopoB Qc, KO3(hGHUIMEeHT
MOLLHOCTH COS (p, MOTEPU MOLHOCTU B pe3uctope Ry — AP, KII/I ivaum 1. PacueT npousBoguTh 110
dbopmysiam:

O =U,1, cos P = A,
Ulll
AP=T’R, nmu AP=U I,
_R-AP_P
Ny _T_E'

1
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4. TlocTpouThb BEKTOpHble [uarpamMbl (TPeyro/JbHUKU TOKOB) [JI1 TpexX C/Iy4aeB: [pU
OTK/TFOUEHHOW KOH/IeHCAaTOpHOU Oartapee; MpH TMOJTHOM KOMIIeHCALMU peakTuBHOW MotnHocTH (Ik = I,
Q=0, cos @=1); mpu mnepekoMmreHcalud (MOLJHOCTb KOHJEHCATOPOB TpeBbIIIaeT HHAYKTUBHYIO
MOILIHOCTb Harpy3Ky U B CETh OT/JAeTCsl eMKOCTHasi MOLHOCTh). [IpuMep TpeyrosibHMKa TOKOB TOKa3aH
Ha DUCYHKEe. _

U

»
>

y
Puc. INpumep sekmopHol Ouazpammbl MOKO8

CoolepacaHue omuema

1. TTacriopTHBIE AaHHBIE TPUOOPOB U 000PYI0BAHUSI, UCTIO/IBL3yEMBIX B paboTe.
2. [IpyHLMNMaIbHAas 3/1eKTpUUecKas Cxema UCC/iel0BaHusl.
3. Tabnuiia c pe3ysbTaTaMu U3MepeHHbIX U BBIYUCIEHHBIX 3HAUeHUH.
4. BekTOpHBIe ;Marpammbl (TpeyroJbHUKU TOKOB).

KoHTpo/1bHBIE BONIPOCHI

1. Kakuie NpyurHbI BbI3bIBAIOT YMeHbLLIeHHe KO3((ULIeHTa MOLLHOCTH?

2. [114 KaKoW Lie/iv yBeMUMBAaKOT KO3((ULIMEeHT MOLHOCTH B 3/IEKTPUUECKUX LIemsaxX?

3. UTo Takoe pe30HaHC TOKOB?

4. Kak u3MepsitoT aKkTUBHYIO M PeaKTHBHYIO MOLLHOCTU?

5. [Touemy nageHue HarpsHDKEHUS B JIMHUM 3aBUCUT OT KO3 (ULIEHTa MOLLIHOCTHU?

6. [lossicHuTe Ha mnpuMepe, KaK 3aBUCHAT BeJMYMHA I[IOJTHOM MOILLIHOCTH HCTOUHUKOB
3/IeKTPO3HEPryr OT KO3 duljeHTa MOL{HOCTH MOTpeOuTesi.

7. O6BsicCHUTe, YTO TIOHMMAIOT TIO/, aKTUBHOM, PEeAaKTUBHOW W TIOJIHOM MOLLJHOCTSIMH, U TIOKa3aTh, IO
KakvM (popMyJiaM OHM PaCCUHTBHIBAFOTCSL.

8. Hanmmnre ¢opmysnbl Aj1g pacueTa CONPOTUBJ/IEHUS, TOKOB, HalpsDKEHWM, MOLLHOCTEN AJist
CXeMbl UCC/IeJOBaHUH.

9. IlpuBeauTe criocobbl yBemueHUs: KO3Q@UIeHTa MOIHOCTA €CTeCTBEHHBIM ITyTEeM.

10. ITosicHuTe € KMCMOJ/Ib30BaHKMEM BEKTOPHBIX JuUarpamM, Kak 3aBUCUT KO3(PQULIMEHT MOLHOCTH
noTpeOuTesIsi OT BeJIMUMHBI aKTUBHOM (pPeakTUBHO) COCTaB/IsitoLLel TOKa Harpy3KHy.

11. B snektprueckoy Lienu (CM. pyc. 5.2) Ipor3BesIv MOJHYH0 KOMITEHCALMI0 PeaKTUBHOM MOLLJHOCTH.
Ha ocHoBaHMM TMOKa3aHMI KakKMX TIPUOOPOB MOXKHO C/ie/laTh Takoe 3ak/moueHre? OOBSICHUTD TIPH TTOMOLIN
BEKTOPHBIX IMarpamM U C (pU3MUeCcKOol TOUKH 3peHUsL.

B KoHLe 3aHATUS mNpernojaBarenb IyTeM YCTHOTO ONpoca IIpOBepsieT yCBOeHWe 3HaHWU
CTYZEeHTaMHU 10 BOIIpocaM /il caMonpoBepku. O¢dopmiieHHbIe OTYEThI IPOBEPSIFOTCS M MO/ITUCHIBAIOTCS
TperofiaBaTesieM.

KpuTepuu onjeHKu:

5 0a/UIOB BBICTABJSIETCSI CTYAEHTY, KOTOPBI NMPUHMMAET aKTUBHOE ydYacTHe B BBITIOJIHEHUH
paboThl, MpPaBW/ILHO U aKKypaTHO OQOpMJIsieT OTYeT, IPaBW/IbHO OTBeuaeT Ha BCe T1OCTaBJIeHHbIe
BOMPOCHI, yMeeT TI0/b30BaThCsl  37IEKTPOM3MEPUTE/IbHBIMU — NPUOOpaMu,  BiafileeT  MeTO[aMu
3/IeKTPUUECKUX U3MEpPEeHU.

4 0asiy1a BBICTAB/ISIETCS CTYJEHTY, KOTODbI TIPUHMMAaeT aKTHMBHOE y4YacTHe B BBITIOJTHEHWU
paboThI, MPaBUILHO U aKKypaTHO 0pOpMJIsieT OTUeT: TIPX OTBeTe Ha MoCTaB/IeHHbIe BOMPOCHI 10MyCKaeT
He3HauuTe/IbHble HETOUHOCTH, He MCKa)KatoIll1e ero CoieprKaHusl.

3 0asia BBICTAB/ISETCA CTYJEHTY, KOTODBI TPUHUMAeT He OuYeHb AKTUBHOE yuacTHe B
BBITIOJTHEHUU pPaboThl, MPaBUIBHO W aKKypaTHO O¢opMIseT OTueT, MPU OTBeTe Ha I0CTaBJ/ieHHbIe
BOIIPOCHI JOMyCKaeT HeTOYHOCTH.

2 0a/a BBLICTaB/ISI€TCS CTYJEHTY, KOTOPBIA TIACCMBHO OTHOCHUTCSI K BBITIOJTHEHHIO pabOTHI,
NpaBUIbHO O()OPMIISIET OTUET, [IPU OTBETE Ha [10CTaBJ/IeHHbIE BOIIPOCHI UCIIBITHIBAET 3aTPYAHEHMUS.
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(I)OHI[ TeCTOBbIX 3a,ua1mifl AJIA TEKYIEro KOHTPOJisA 3HAHHUM 110 TeMe:

Bbibepume o0uH eapuaHm omeemd.
YrioBasi yacTora w onpejesisieTcsi B COOTBETCTBHH C BbIP)KEHUEM:

w=2fT

w=l/T

+w=2p f

w=2pT

MrHoBeHHOe 3HaueHue 0AHO0()a3HOr0 CHHYCOU/Ia/IbHOT0 TOKA i(t) 3anuChIBaeTCA:
+ 1(f) =1 sin(af + y,)

i) =1 (X +y)

i) =U (¢ + %)

i) =U_sm(f+y,)

Yron caura ¢as Y mexay nanpsokeanem i () =U sin(af + /) u Tokom
i(t) =I, sin(@t + ;) onpegensiercs Kak:

P=—Y,~V,

=Yy,

tO=Y, Y

Q=y, +y,

AMIUTMTY/la CHHYCOH/JA/TIbHOI0 HanpsokeHUs u(t), 3aJjaHHOro rpadgpuuecku

E pu
200

n “o, ot cocTaB/isAeT:

/2 \/‘27[ Fag

282 B

2pB

141B

+200 B

JlelicTBy1OIIlee 3HaYeHHe CHHYCOH/AA/IbHOI0 3/IeKTPHUYeCKOro ToKa

i(t)=1,sm(@t + Y,) onpepensierca Kak:
I siny,

I /siny,

+ I 12

J2 1,

MrHoBeHHOe 3HaueHue ToKa i(t) npu Hanpsbkennu u(t)=100 sin 314t B u BeimunHe R, paBHoM 50

OM cocTaBUT:
R i
— 17—
i
—_—

0,5sin 314t A

+2 sin 314t A

150 sin (314t+p/2) A
5000 sin (314t+p/2) A
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R

HauasibHas ¢a3a Toka i(t) npu Hanpsokenuu u(t)=100sin(314t+ 1/4) B cocraBur 1 F——:
o

-nt/4 paj,

0 pag

+1 /4 pan

3r /4 pag,

WHAYKTHBHOE COMPOTHB/IEHHE X [ PABHO :

1/l

ax”

1/

+ @l

EMKOCTHOe CONPOTUB/IEHHE L ¢ PABHO :
ax”

+1/(wC)

ar

1/(wrl)

EMKoCTHOe conpoTuB/ieHHe - - npu Bemunne C=100 Mk ® u yryioBoii uacrote w=314pap/c
PaBHO :

[ i
o_| Ilo
= .

31400 Om
+ 32 Om
314 Om
100 Om

KomniekcHoe COnmpoTHUB/IEHHUE Z P KOMIIVIEKCHBIX HAIIPAXE€HUU [_)r H TOKe i Had BXoJe

MACCUBHOTO0 JBYXIIO/IOCHHUKA PABHO :
I

—
o

LU =z
o

+ U/l
I/U
Ul
U-1I

Yron CABHUI'Ad d)a3 j MeXAy Halnps)XKeHueM TOKOM Had BXxo/e HPHBEJI[EHHOﬁ en CHHYCOuJd/IbHOro
X R
i B

TOKa paBeH :
arctg (L/R)
R/wL
oL/R

+arctg (oL /R)

Xo R
KoMIIeKCHOe CONpOTHB/IeHHE MPUBEAEHHOMH 1end Z PaBHO D_” —

+ R—j/(@C)
R+C
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R + joC

R — joC
I
14.BexTOpHoOM# fUarpamMme ii P COOTBETCTBYeT cxeMa:
7
R
—{ }—
L R

VY [ o
o =
=

U
BeKTOpHOI1 AarpaMmme z°’ COOTBETCTBYeT cXeMa:
1

R

e— }—o
I o
Q_ﬁm_l I—m
o B
—
L R
R A S

Z[I[H KaTyIIKH HHAYKTUBHOCTH, BK/IIOUEHHOM B [enb [MMepeMeHHOro TokKa, CripaBe/jyiiBO
OTHOIIIeHHue

uL = LJ- lLdt | L
L dis '
+u= Ly ,m
) e
ur, = Lip, -—
di. . uL
u = dt + LJ- icdt -
JI/Isi KOH/IeHCAToPa, BK/IIOYEHHOI'0 B I[eNb IePeMeHHOr0 TOKa, ClipaBe/jyIMB0 OTHOLIeHHe:
1[ . [
fu = EJ. icdt >
diC C
dt / | 7
uc = Cic
dic L Uc
u=""g +7¢l ¥ >

Ecnu HanpspkeHue oniepe)kaeT ToK Ha 30 , To XapakTep Harpy3KH:

30°
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+aKTUBHO-UHAYKTHUBHbIN

aKTUBHO-eMKOCTHOM

WH/YKTHUBHBIN

€MKOCTHOM

B BeTBH, cojepikaiieil UnCT0 MHYKTUBHbIN 3/ieMeHT L:
TOK OTCTaeT OT HarpsbKeHus 1o (a3e Ha yroJu ¢

TOK OIlepe)xaeT HalpspKeHus 110 (pase Ha yrom @
+HarpsbkeHre OTCTaeT OT TOKa 1o ¢a3e Ha yroJi /2

TOK OTCTaeT OT HarpsbKeHus 110 ¢a3e Ha yroJ /2

B BeTBH, cojepikallieil YNCTO eMKOCTHbBIH 371eMeHT C:
TOK OTCTaeT OT HarpsbKeHUs Mo ¢ase Ha yrosa @

TOK OIlepe)xaeT HalpspKeHus 110 (pase Ha yrom @
+HarpsbkeHe OTCTaeT OT TOKa 1o ¢a3e Ha yroJi 7t/2

TOK OTCTaeT OT HarpsbKeHus 110 ¢a3e Ha yroJ /2
Bk/Il0ueHUI0 MHAYKTUBHOM KaTyIIKU B Liellb CHHYCOMAQ/JIBHOI0 TOKAa COOTBETCTBYeT BEeKTOPHas
AuarpaMma:

|
-

1. 2. +4.
AKTHBHasi COCTAB/IAIOIASA KOMILUIEKCHOM MPOBOJUMOCTH 10 KOMILIEKCHOMY CONPOTHBJ/IEHUI0
BeTBH ompeje/isierca no ¢popmyie:

+g=R/Z%;
b=X /7%
Z:R+]XL —]XC;
Y =g—jb.
OOIHi TOK B JaHHOM IIeNM PaBeH:
0A; |
TLA; ~U X R :E Xc
2A;
3A. I.-3A le=1A lo-3A
OO0I1ee HanpsHKeHHe B JAHHOW IIeNH PaBHO:
XL R Xc
+100 B; Ui-200B Ur-100B  Uc-200B
200 B; ~U
300 B.

ITo/THOe COMPOTHB/IEHHE Yy4YacTKa IIeNH, COojep)Kaleid pe3ucTop, MHAYKTHBHOCTH U €MKOCTb,
onpejesOT no GopmyJie:
Z=R+X1+Xc

+7= \/R2+(XL —XC)2
Z=R-X.-Xc

_[p2, 42 2
Z_R+XL+XC

Pe3oHaHC TOKOB B 3JIEKTpI/I‘—IECKOﬁ Ijerna BO3HUKJdeT:
B KOHTYpe€ C Ilapa/uie/IbHbIM COeANHEHUEM I/IH,E[YKTI/IBHOﬁ KaTyIIKKW U KOHAEHCATOP4d,
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B KOHTYpe C 0C/1e/J0BaTe/IbHbIM COeZJMHeHNeM MHAYKTHBHOM KaTyIKU U KOHJeHCaTopa;
TIIPU paBeHCTBE HYJIO TI0JIHOTO BXOZHOT0 PEaKTUBHOI'O COMPOTUBIIEHUSI KOHTYPa;

+TIpU paBeHCTBe HYJIIO NTOJIHOW BXO/IHOM peakTHBHOU MPOBOJMMOCTH KOHTYpa.
XapakTepuCTHKY MH/JYKTUBHOCTH KaTyIIKH WUTIOCTPUpPYeT rpadguk:

U,B]/ Q,KH/V W.B6 V W,ﬂ)KV
(WA uB LA T.c
N ) 2) 3y 2)

XapakTepuCTUKY KOHAeHCAaTopa WIIICTPpUpYeT rpaduk:

U,B»[«/ Q,KJT/ W B6 T/ WJJ»T/
LA UB
1) 2) 3) LA 4)

T,c
+

I'paduk n3amenenus Toka npu t > 0 COOTBETCTBYeT LieNu:

/ R — R
, L ) Cj - Tlc
+1 2 3

K nepBomMy 3dKOHY KOMMYTAIlMH OTHOCUTCH COOTHOILLIEHHE:
iL(0-) iL (0+)

Uc (0-) =Uc (0+)

+L (0) =iL (04)

Uc (0-) Uc(0+)

Ko BTOPOMY 3dKOHY KOMMYTAIL[UHU OTHOCUTCHA COOTHOILII€EHHE!:
iL(0-) iL (0+)

+UC (0-) =Uc (0+)

i, (0)=iL (04)

Uc (0-) Uc(0+)

B BHEKTpI/I‘IECKOﬁ ey NP1 3dMblKaHUH KJ/THO4Yad S He MOI'YT U3BMEHHUTbCHA CKAQYKOM TOKH:

1 I3 |
— " R1 — L1

— N

l . K ﬁ -
v HC ! éjum
1 [

i
. +
'

D
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11, 12, 17

I4, Is

+13, I6

11, 14, I5, 17

BKJ/IIOUEHHI0O eMKOCTH B Iiellb CHHYCOH/JQ/IbHOT0 TOKAa COOTBETCTBYET BeKTOPHAs AHarpaMma:

Ly U
S | g I
4

L .
+1 2 3
3a/jaHbl TOK U HanpspkeHHe: i = I max * sin (t) u = Unax * sin(t + 30°). Onpeaenure yros casura ¢as.
OO
+30°
60°
150°

Cxema COCTOMT M3 O[JHOI'0 Pe3UCTUBHOIO 3jieMeHTa C conporusjeHneM R=220 Om. Hanpsixkenue
Ha eé 3axuMax u= 220sin628t. OnpegenuTe Noka3aHusi amnepmMerpa 4 BoJibTMeTpa.
+I=1AU=220B

[I=0,7 AU=156 B

[I=0,7AU=220B

I=1A U=156 B

AMiunTyaa cuHycoMpaanbHoro HampsbkeHusi 100 B, nauanbHasa ¢asza = - 60°, gacrora 50 I'm.
3anuimyTe ypaBHeHHe MTHOBEHHOr 0 3HaUeHN sl 9TOr0 HaNpsDKeHHUs.

u=100cos(-60t)

u=100sin (50t - 60)

+u=100sin (314t-60)

u=100cos (314t + 60)

ITotHasi moTpedsigseMas MOIHOCTh Harpy3ku S= 140 kBT, a peakTuBHass MoIHOCTH Q= 95 KBAp.
Onpepenure ko3¢ punyeHT Harpys3kKu.

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

Ilpy KakoM HamnpsDKeHHHM BbIrOJHee IiepefaBaTb 3JJIeKTPUYECKYH) 3HEPrul0 B JIMHHUHU
3/IeKTponepe/jayd Mpy 3a/JaHHOM MOLIIHOCTH?

I1py noHwKeHHOM

+[1pu roBbILLIEHHOM

bespasnuuno

3HaueHue HarpsbkeHus yTteepxzeHo ['OCTom

Omnpepenure nepuoj CUrHa/ia , eC/id 4acToTa CHHYCOM/ja/ibHOro ToKa 400 I'ny,

400 c

1,4 c

+0,0025 ¢

40 c

OOBIYHO BEKTOPHbBIE JHAarPaMMbI CTPOSAT [I/IA :

AmruTyHbIX 3HaueHU D/]C, HanpspKeHUH U TOKOB

+[detricTByrolux 3HaueHut D/1C, HampsKeHU U TOKOB.

MrHoBeHHbIX 3HaueHu J/1C, HanpspKeHUH U TOKOB.

[eicTBYOINX M aMIVIMTYJHBIX 3HaYeHUH

Kak u3MeHHTCs cABUT (pa3 MeXXy HanpsDKeHHeM W TOKOM Ha KaTylIKe HHAYKTHBHOCTH, eC/ii 00a
eé mapametpa (R u XL) oAHOBPeMeHHO yBe/IMYaTcA B /iBa pa3a?
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YMeHbIIUTCS B iBa pa3a
YBenuuuTcs B Ba pasa
+He m3MeHUTCS
YMeHbIIMTCH B YeThIpe pasa
MrHoBeHHOe 3HaueHHe Toka [=16sin157t. OnpejenuTe aMI/IMTYJHOE U /IeMCTBYHOILlee 3HaYeHHe
TOKa.
16 A; 157 A
157 A ;16 A
11,3A;16 A
+16 A; 11,3
B nenu CHHYCOM/Ja/ILHOT0 TOKA C Pe3UCTUBHBIM 3/IEMEHTOM 3Heprusi HCTOYHHMKA Npeodpa3yercs B
JHEePruio:
MAarHUTHOT O T0JIS1
3J1eKTPUYECKOr0 T10J151
+TervioBy10
MarHMTHOTO Y 3JIeKTPUUeCKOro mnoJiei
YKaxuTe nmapaMeTrp nepeMeHHOro TOKa, OT KOTOPOro 3aBHCHT HUH/JYKTHBHOE COIMPOTHB/IEHHE
KaTyLIKH.
[HetlicTBylolllee 3HaUeHUe TOKa
HauanbHas baza Toka
+IIepuop nmepemeHHOro TOKa
MakcuManbHOe 3HaueHre TOKa
Konpencarop emkocrbi0 C moAK/IIOYEeH K UCTOUHUKY CHHYCOMJA/ILHOr0 ToKa. Kak msmeHuTcs
TOK B KOH/IeHCATOope, eC/IM YacTOTy CHHYCOM/AQ/IbHOI0 TOKA YMEHBIIHWTH B 3 pas3a.
ToK B KOHZIeHCaTOpe He 3aBUCUT OT YaCTOThl CUHYCOUAA/IbHOTO TOKaA.
YMenbIMTCS B 3 pasa
+YBenuuutcd B 3 pasa
OcTaHeTcst HeU3MeHHOU
Kak u3MeHHUTCs nepuoj CHHYCOU/AQ/IbHOI0 CUrHasia MPU YMeHbIIeHHH YacToThl B 3 pa3a?
[Tepuiog He U3MeHUTCS
+Ilepyop yBennuuTcs B 3 pasa
[Tepuiog ymeHbIIMTCS B 3 pasa
[Tepuop n3menuTcs B 6 pas
Karyimka ¢ MHAYKTUBHOCTBI0 L moAK/II0ueHa K UICTOYHMKY CHHYCOM/Q/IbHOr0 HanpsokeHus. Kak
U3MEHUTCA TOK B KaTyllIKe, eC/Id YaCTOTa MCTOYHUKA YBe/IMUUTCA B 3 pa3a?
+YMeHbLLIUTCS B 3 pasa
YBemmuutcs B 3pasa
He usmenurcs
N3menuTcs B 6 pas
MeToviKa TIpoBeJieHHs TEKYILero KOHTPOJIsI

[TapameTpbl METOAMKU 3HaueHue rapaMeTpa
[Ipenen nnTe/ILHOCTHA BCETO KOHTPOJISA 20 MUHYT
ITocnenoBaTenbHOCT BBIOOPA TECTOBBIX 3aJJaHUM CrnyuaiiHas
[TpepsiaraeMoe KOJIMUeCTBO TeCTOBBIX 3aaHUM 10

KpuTepuu o1jeHKH:

5 0a//IOB - OLIEHKA «OTJIMYHO» BBICTABJISIETCS CTYAEHTY, KOTODBIA MPaBWIHHO BhIMTOJHUI 90-
100% TecTOBBIX 3a/laHUM.

4 0a/IoB - OLIEHKA «XOPOLI0» BBICTABJISIETCS CTY/IeHTY, KOTOPBIY MPaBUIBHO BhIMOHUI 70-80%
TeCTOBBIX 3aJjaHUM.

3 0Ga/ma - OIeHKA «YJOBJETBOPUTENIbHO» BBICTAB/ISETCS CTYJEHTY, KOTOPBIH IPABUILHO
BbINo/IHWI 50-60% TecToBbIX 3a/]JaHUM.

OueHKa «Hey/I0B/IeTBOPUTE/IbHO» BBICTAB/SAETCS CTYZEHTY, KOTOPbIM MPaBU/IbHO BBITOTHUT
MeHee 50% TeCTOBBIX 3a/laHUM, Oa/l/Ibl HE BBICTABJISIOTCS.
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Paspen Ne3 «Tpexda3Hbie nenu»
KoHnTponupyemble KoMneTeHLIMH (3HaHUS, YMEHUS):
OK-1; 2; 6, [IK —1.2; 2.3, ¥1; ¥3; 31; 33, JIP-18

Bomnpocsk! /11 TMCBbMEHHOI0 OTpoca:

1. Tpexda3sHele ciMMeTpUuHble cucTeMbl D/C.

2. CoeaguHeHWe 3Be3/0M U TPeYyroJbHUKOM. JIMHeliHble U HYJ/IeBOW TPOBOJA, JIMHEWHbie U
(ba3Hble HaNpsDKEHUS U TOKU.

3. Kak BbI 00BsICHUTE, UTO HaNpsDKeHHsl, KOTOPbIe TI0yYaloT OT Tpexda3HbIX LieTei, MOTyT ObITh
rpe/cTaB/ieHbl cieayommm psgom: 127, 220, 380, 660 B?

4. KakoBbl ()yHKL[MU HY/I€BOT'O MPOBO/Ia B CUCTEMe «3Be3/Jja» — «3Be3Zja» NPy HeCUMMeTPUUHOM
Harpyske?

5. Ilpu Kakux crocobax COoeJUHEHUs] TeHepaTopa C Harpy3Kod JIMHEMHBbI TOK DPaBHSETCS
(da3HOMYy TOKY?

6. TIpy Kakux Ccriocobax COeAWHEHWS TeHepaTopa C HArpy3KoW J/MHEHHOe HarpsbKeHue
paBHsieTcst pasHOMY?

7. PacueT CHMMeTpHUYHOM LieNU Mpy COeAUHEHUH 3Be3/ja-3Be3/a.

8. PacueT ciMMeTpUUHOM Lieny Npy COeIMHEeHUY TPeYTro/IbHUK-3Be3/a.

9. PacueT HeCHMMeTPUUHOM LieNy TIpY COeJMHEeHUH 3Be3/1a-3Be3/a.

10. PacueT HeCUMMeTPUYHOM LIy NP COeIMHEeHUM TPeyTrO/IbHUK-TPEeYT O/IbHUK.

11. PacueT HeCUMMeTPUYHOM Ly NpU COe/IMHEeHUM TPeyTro/IbHUK-3Be3/a.

12. CooTHOILIEHNS MeXAY JIMHEeHHbIMUA U ()a3HbIMU HarpsDKeHUsIMU M TOKAMU TIPU COeIMHEeHNHN
HeCMMMETPUUYHOU Harpy3KU 3Be3/0M.

13. CooTHOIIEeHNS MeXAY JIMHEeHHbIMUA U ()a3HbIMU HarpsDKeHUsIMU M TOKAMU TIPU COeIMHEeHNH
HeCMMMETPUYHOU Harpy3KU TPeyroJbHUKOM.

14. CooTHOILIEeHNS MeXAY JIMHEeHHbIMUA U (ha3HbIMU HarpsDKeHUsIMU M TOKAMU TIPU COeIMHEeHUU
CMMMETPUYHOW Harpy3Ku 3Be3/0M.

13. CooTHOIIEHNS MeXAY JMHEeHHbIMUA U ()a3HbIMU HarpspKeHUsIMU M TOKAMU TIPU COeIMHEeHNN
CMMMETPUYHOW Harpy3Ky TPeyroJbHUKOM.

16. Kak 3KcrieprMeHTaIbHO Orpe/ie/uTh 3aKUMbl a3 A, B, C cumMeTpruHOM Tpex(asHOM CHCTeMbI
HarpspKeH! ?

17. AKTUBHasl, peakTUBHas Y M0/IHasi MOLLIHOCTH Tpex(a3HOW CUCTEMBI?

18. [Touemy npy CUMMETPUYHOW Harpy3Ke pacueT MOKHO BeCTU Ha OJHY (a3y?

19. [ToueMy aKTMBHYIO MOILHOCTb Tpex(a3HOW CUCTeMbl MPU HAJIMUYUM HYJIEBOIO MPOBOJA
HeJb351 U3MepSITh C IOMOLLbIO CXeMbI C IByMsI BATTMETpaMu’?

W3 TecToOBBIX 3a/laHuM (hOpMUDPYETCsi 5 BAPUAHTOB 3aJJaHUi 110 3 BOMPOCA B KaXK/IOM.

KpuTtepuu oLieHKu:

5 0a/UI0B - BBICTABJSIETCS CTY/JEHTY, KOTOPBIA IPABULHO BBIMIOJHUI BCE TOCTaBJIE€HHbIE
BOIPOCHI, JIOTUYECKU U CTPOMHO M3/1araeT yueOHbBIN MaTeprasl, yMeeT MPOU3BOJUTh MO00p 37IeMeHTOB
9JIEKTPUYECKUX Llerell M S7eKTPOHHBIX CXeM, 3HaeT MeTOJbl pacyeTa M H3MepeHHsi OCHOBHBIX
TlapaMeTpPOB 37IeKTPUYECKUX, MAarHUTHBIX U 3IEKTPOHHBIX L[eTTeH.

4 0a/y1a - BBICTAB/ISIETCSA CTYAEHTY, KOTOPBIM [0 CYILeCTBY OTBeuaeT Ha TIOCTaBJIeHHbIE
BOMPOCHI, C HEOOJBIIUMH TIOTPELIHOCTSMU TIPUBOJUT (OPMYJMPOBKU OTpEeZeTeHU, B OTBETe
JomycKaeT Hebosblve TTpobesibl, He UCKaXKatoL|e ero CoJiep>KaHusl.

3 0a/y1a - BBICTaBJ/ISIETCS CTYZEHTY, KOTOpbIi He COBCEM TBEepPZAO B/aZieeT MaTepuaoM, IpU
OTBeTax JI0MyCKaeT MaJioCyllleCTBeHHbIe MOrPeLIHOCTH, UCKa)KeHUs JIOTHUeCKOM Toc/ieloBaTe/TbHOCTH,
HETOYHYI0 apr'yMeHTaL|I0 TeOpPeTHUeCKUX M0JI0KeHUH.

2 Da/ma - BBICTAB/ISIETCS CTYJEHTY, KOTOPBIM C1ab0 B/IafieeT MarepuasoM, TPH OTBETax
JIOTyCKaeT CylLlleCTBeHHbIe TIOrPeIIHOCTH apryMeHTal[ui TeOpeTUUeCKUX MOI0XKeHUH.

1 0as - BBICTAB/ISIETCS CTY/IEHTY, KOTOPBIH MMeeT o0Illee TpeACTaB/ieHHe O MaTepuase, TpH
OTBeTax JI0MyCKaeT HeTOUHYIO apryMeHTaLUi0 TeOpeTUYeCKUX TMOI0XKeHNH.
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JIaGoparopHasi pabora
Tema: UccnegoBanue nenu TpexgasHoro Toka
MPH COeAMHEHUH MOTpeduTe el Mo cxemMe «3Be3/ja»
(Bpems rpoBe/ieHus1 3aHATHS — 3 yaca)

Lleab 3aHsimusi: ¥icciefoBaHue Lieny Tpex($a3HOTro TOKA MPHU COeAMHEHUH TIOTpebuTe el SJHeprun
10 CXeMe «3Be37ia» /IS pa3/IMUHbIX PEKUMOB PaOOTHI.

ITopsi0ok ebinoaHeHuUst pabombl
1. Cobparthb 3/71eKTpHUecKyO 1{ellb COrIacHO PUCYHKY.
A

S

3
@ EL2

Y

S

co @ s
EL3

Z

s —O-

No @ o

Puc. IIpuHyunuanbHas s3nekmpuyeckas cxema ucc1e0o8aHust
mpexgasHoll yenu npu coeduHeHUU nompebumesnetl no cxeme «36e30a»

2. YCTaHOBUTh CHUMMETPDUUHYIO Harpys3ky B (pasax (0JMHAKOBOE KOJIMYECTBO JlaMIl B KaXKOW
¢aze) u 3amMcaTh TOKa3aHWs TPUOOPOB MPH HA/TMUMK HEUTPAIbHOrO TIPOBOZA U Oe3 Hero (BK/IIOUEHHe U
OTKJTFOUeHHe HelTpabHOr 0 MPOBO/a MPOM3BOAUTEL TyMbiepoM S).

Y6enutses, uto U, = \/§ Ug.

3. YCTaHOBUTh HeCMMMETPHUUYHYIO Harpy3Ky ¢a3 (pa3Hoe KOJIMYeCTBO JiaMIl B KaxzAou ¢ase) u
3aruMcaTh roKa3aHus MPUOOPOB MPU HAIMUMK HEMTPaIbHOTO MPOBOZA 1 6e3 Hero.

4. YCTaHOBUTb CUMMETPUUHYIO HAarpy3KY Y, OTK/TFOUMB BCe JIaMITbl B OMHOM U3 (a3 moTpeduTess, uto
COOTBETCTBYET 0OpBIBY B IaHHOM (hase, 3armucarh MoKa3aHKst IPUOOPOB MPU HAIMUMK HEHUTpabHOrO MPOBO/iA
u 6e3 Hero.

5. ITpoBecTH OMBIT KOPOTKOTO 3aMblKaHus (a3bl 6e3 HelTpanbHOro mpoBoja. st 3TOro
HAKOPOTKO 3aMKHYTh Hauajo ¥ KOHel] 10001 da3bl, HarpuMep A u X. Harpyska AByx Apyrux ¢a3s mpu
3TOM [I0/DKHA ObITb CUMMETPUUHasl, HEUTPaIbHBIN MMPOBOJ, OTK/IFOUEH. 3amucaTh MOKa3aHusi PUOOpoB.
Bce fmaHHbIe U3MepeHUH U BBIYMC/IEHWH BHECTH B Tabuiyy 7.1.

Ta6/1uqa. Pe3y/1bmamb1 uccneoosaHus 3/leKmpUHeCKOIj uenu c coeOuHeHuem nompe6ume/1efl no cxeme

«38e30a»
Xapakrep Ur B Us, | Uc, | Uas, | Usc, | Uca, | Unn, | Ia, | Ie, | Ic, | In,
Harpy3Ku ’ B B B B B B A| A|] A | A
1 2 3 4 5 6 7 8 9 10 | 11 | 12
CummMeTpruHasi 6e3 HeHTpaIbHOro
TNPOBOZIA
CuMMeTpryHasi C HeUTpaIbHbIM
TIPOBOJIOM
HecumvmeTpuunasi 6e3
HeWUTPaJIbHOT'0 ITPOBOZA
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1 2 3 4 5 6 7 8 9 10 | 11 | 12
Hecummetpuunas ¢
HeUTpa/IbHbIM TIPOBOIOM
[TonHast pasrpy3ka ofHOM (ha3bl
6e3 HeliTpasIbHOr O IPOBOJIA
[TonHast pa3rpy3ka ofHOM (ha3bl
HeWUTpa/IbHbIM TIPOBOJIOM

KopoTkoe 3amMbikaHue (ha3bi 6e3
HelTpa/IbHOT 0 MPOBO/IA

HpUMeuaHue. Unv — HallpsKeHue, H3MepsseMoe Mexay HEﬁTpaﬂbeIMH TOUKAMH TeHepaTopa U
Harpy3kKu.
6. HOCTPOI/ITB BEKTOPHbI€ JUArPAMMBI AJId Ka>KA0I'O ITYHKTA.

CoolepacaHue omuema
1. TIpuHIMNMabHas /IeKTpUYecKas Cxema 1abopaTOpHOM YCTaHOBKH.
2. Tabnuija ¢ pe3yabTaTaMy U3MepeHU.
3. PacueTHble ()opMyJibl ¥ BEKTOPHbIE UarpaMMbl.
4. BeiBogpl 110 paborTe.
KoHTpo/1bHBIE BONIPOCHI

1. Kakoe coenyHeHue (ha3 reHepaTtopa ¥ Harpy3KM Ha3bIBaeTCs «3BE3/0M» ?

2. KakoBo cooTHomeHre MexAy (a3HbIMM W JUHEUMHbIMU HampsUKeHUSIMA W TOKaMu IIpU
COeJMHEHUU Harpy3KH «3Be30»?

3. OOBSICHUTH Ha3HaueHHe HyJIeBoro MpoBo/a.

4. Kak onpeziesiuTh TOK B HyJIeBOM IIPOBOJie?

5. UTo Takoe HampsbkeHue CMelleHUs1 HeUTpanu? B Kakux ciayuasix OHO paBHO HYJIFO?

6. UeM oracHO KOpPOTKOe 3amMblKaHWe OJHOW (a3bl MpYM HAJIMYUU U OTCYTCTBUU HYJIEBOrO
rnposoja?

7. Kakas Tpex@asHasi cucreMa Ha3bIBaeTCsl HECBSI3aHHOW ?

8. [TosicHUTb MOCTPOEHHbIE BEKTOPHBIE JUarpaMMBbl.

B KOHLIe 3aHATHUA TIIpernofdBaTe/ib IIyTeéM YCTHOI'O OIIpOCa IIPOBEPSAET YCBOEHHE 3HaHui
CTyAE€HTaMH I10 BOIIPpOCaM [Jisd CAMOITDOBEPKHU. OCl)OpM]IEHHbIe OTUYETHI ITPOBEPAOTCA U MOAINHNCBIBAOTCA
rnperiogaBaTesjieM.

KpuTepuu onjeHKu:

5 0a/UIOB BBICTAB/SIETCSI CTYAEHTY, KOTOPBI NMPUHMMAET aKTUBHOE y4YacTHe B BBITIOJIHEHUU
paboThl, MpPaBW/IBHO U aKKypaTHO OQOpMJIsieT OTYeT, TPaBWIbHO OTBeuaeT Ha BCe IOCTaBJIeHHbIe
BOMPOCHI, yMeeT TI0/Ib30BaThbCsl  37IEKTPOM3MEPUTE/IbHBIMU  NPUOOpaMu,  BiafileeT  MeTO[aMu
3/IeKTPUYECKUX U3MepeHUH.

4 0asiy1a BBICTAB/ISIETCS CTYJEHTY, KOTOpbI TIPUHMMAaeT aKTHMBHOE y4YacTHe B BBITIOJTHEHWU
paboThI, MPaBUIBLHO U aKKypaTHO 0pOpMJIsieT OTUeT: TIPX OTBeTe Ha MOCTaB/IeHHbIe BOMPOCHI 10MyCKaeT
He3HauuTe/IbHble HETOUHOCTH, He MCKa)KatoIll1e ero CoieprKaHusl.

3 0amia BBICTAB/ISETCSA CTYJEHTY, KOTODBIM IPUHUMAeT He OueHb AaKTUBHOE yuacTHe B
BBITIOJTHEHUU pPaboThl, MPaBUIBHO W aKKypaTHO O¢opMIseT OTueT, MPU OTBeTe Ha I0CTaBJ/ieHHbIe
BOIIPOCHI JOMyCKaeT HeTOYHOCTH.

2 0a/1a BBLICTAB/ISI€TCS CTYJEHTY, KOTOPBIA TIACCMBHO OTHOCHUTCSI K BBITIOJTHEHHIO pabOTHI,
NpaBUJIbHO O(POPMIISIET OTUET, [IPU OTBETE Ha [10CTaBJ/IeHHbIE BOIIPOCHI UCIIBITHIBAET 3aTPYAHEHMUS.
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JIaGoparopHasi pabora
Tema: UccnegoBanue nenu Tpexga3Horo Toka
MPH COeAMHEHUH MOTPeduTe/ el Mo CXeMe «TPeyro/IbHUK»
(Bpems rpoBefieHus 3aHATHS — 3 yaca)

I.[em; 3dHATHUA: NUCC/IeJOBaHWE PA3/IMUHBIX PEXXMMOB pa6OTbI HOTpE6I/IT6JIeI‘/JI TpeX(i)aBHOFO TOKa,
COeJMHEHHBIX I10 CXeMe «TPeyIrOJIbHHUK».

ITopsi0ok ebinoaHeHuUst pabombl
1. Cobpathb 3/71eKTpHUeCKy0 CXeMy COTJIACHO PHUCYHKY.

A (oa)
—
o )

(0

Puc. Cxema uccnedosaHust mpexgasHol yenu
npu coeouHeHuU mpey20/1bHUKOM
2. Iameputh ¢a3Hble, TMHEWHbIE TOKA W HAIpPsDKeHUs] TIPM CHMMeTPUYHON Harpy3ke ¢a3. Y0eauThcs,
uTo I;r = «/5 Io. laHHbIe U3MepeHUl 3aHeCTH B TaO/IHLy.
3. [Ipou3sBecTy aHa/sOrMyHble U3MepeHUs [/ HeCUMMEeTPUYHOM Harpy3ku (BK/IHOUUTH pasHOe
KOJIMYeCTBO Jiamm B (pa3ax). [laHHble u3MepeHUi 3aHecTy B Tabuily 8.1.

Tabauya. Pe3ynbmambl uccne0o8aHus 3neKmpuyieckol yenu
npu coeduHeHuu nompebumeseli N0 cxeme «Mpey20abHUK»

Xapakrep Ing, | Ipc, | Ica, Ia, I, Ic, Uas, | Usc, | Uca,
Harpysku A A A A A A B B B
CrummeTpuyHas
HecummeTpuunas

O6pbIB (a3sbl

OOpBIB TMHEHHOTO
NIpOBOJA

4. YCTaHOBMB CUMMETPUYHYI0 Harpy3Ky, OTK/JIIOUUTh TIOJHOCTBIO JIaMITbl B OAHOUN U3 (a3 (0OphIB
da3bl). [laHHbIe U3MepeHUl 3aHeCTH B TabulLly.

5. Tlpu cummeTpuuHOW Harpy3ke a3 OCyLeCTBUTh OOpBHIB OJHOTO U3 JIMHEMHBLIX TPOBOZOB
(pa3oMKHYTh BhIK/ItOUaTesb S). [laHHbIe W3MepeHuil 3aHeCTH B Tabuily.

6. [17151 BCeX MyHKTOB KCIIEPUMEHTA MOCTPOUTh B MacilITabe BEKTOPHBIE AMar paMMBbl.

CoolepacaHue omuema
1. TIpuHIMITHa/EHAs 3/IeKTpUUecKas cxema J1abopaTopHOM YCTaHOBKH.
2. Tabnuija ¢ pe3ybTaTaMy U3MepeHU.
3. PacueTHble hopMyJibl U BEKTOPHBIE AXAarpaMMBI.
4. BeiBogpl 110 paborTe.
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KoHTpo/iIbHBIE BONPOCHI

1. Kakoe coezuHeHue (pa3 reHepaTtopa WM Harpy3KU Ha3blBaeTCsl TPeYTrOJbHUKOM?

2. KakoBbl COOTHOILIEHUSI MeXJy JWHEeWHbIMA W (Pa3HbIMU HarpsDKeHUsIMA W TOKaMM TIpU
CMMMEeTPHUYHOM Harpy3ke (a3, coeIMHEHHbIX TPeYTrOJIbHUKOM?

3. Kak onipezie/isitoTCsi IMHEHbIe TOKU?

4. Kak ompefiensitoTCS aKTUBHasi, PeakTHMBHasi U TI0JIHas MOIIHOCTU Tpex(a3HOou Lenu Ipu
pa3/IMYHbIX Harpy3Kax?

5. KakoBbl OyzyT HarpsokeHHsi Ha (a3ax TIPMEMHHKOB 3/IEKTPOSHEPTHM, €C/TH  TIEPeropyuT
TpeZloXpaHUTe/Tb B OJHOM U3 JIMHEMHBIX [TPOBO/IOB?

B KoHLe 3aHATUS mNpernojaBarenb IyTeM YCTHOTO ONpoca IIpOBepsieT yCBOEHWe 3HaHWM
CTYZEeHTaMHU 10 BOIIpocaM il caMonpoBepku. OdopmiieHHbIe OTYEeThI IPOBEPSIFOTCS M MO/ITUCHIBAIOTCS
TperofiaBaTesieM.

KpuTepuu onjeHKu:

5 0a/UIOB BBICTAB/SIETCSI CTYAEHTY, KOTOPBI NMPUHMMAaET aKTUBHOE y4YacTHe B BBITIOJIHEHUU
paboThl, MpPaBW/ILHO U aKKypaTHO OQOpMJIsieT OTYeT, IPaBWIbHO OTBeuaeT Ha BCe T1OCTaBJIeHHbIe
BOMPOCHI, yMeeT TIO/Ib30BaThCSl  37IEKTPOM3MEPUTE/IbHBIMU  NPUOOpaMu,  BjafileeT  MeToJaMu
3/IeKTPUYECKUX U3MEpPEeHU.

4 0asiy1a BBICTAB/ISIETCS CTYJEHTY, KOTODbI TIPUHMMAaeT aKTHMBHOE y4YacTHe B BBITIOJTHEHWU
paboThI, MPaBUIBLHO U aKKypaTHO 0pOpMJIsieT OTUeT: TIPX OTBeTe Ha MoCTaB/IeHHbIe BOMPOCHI 10MyCKaeT
He3HauuTe/IbHble HETOUHOCTH, He MCKa)KatoIllie ero CoZeprKaHusl.

3 0asia BBICTAB/ISETCA CTYJEHTY, KOTODBIM IPUHUMAeT He OueHb AaKTUBHOE yuacTHe B
BBITIOJTHEHUU pPaboThl, MPaBUIBHO W aKKypaTHO O¢opMIseT OTueT, MPU OTBeTe Ha I0CTaBJ/ieHHbIe
BOIIPOCHI JOMyCKaeT HeTOYHOCTH.

2 0a/Ia BBLICTaB/ISI€TCS CTYJEHTY, KOTOPBIA TIACCMBHO OTHOCHUTCSI K BBITIOJTHEHHIO pabOTHI,
NpaBUJIbHO O()OPMIISIET OTUET, [IPU OTBETE Ha [10CTaBJ/IeHHbIE BOIIPOCHI UCIIBITHIBAET 3aTPYAHEHMUS.

(I)OH/] TeCTOBbIX 3a,ua1mifl AJIA TEKYIEro KOHTPOJis 3HAHHUM 110 TeMe:

(Bbibepume o0uH eapuaHm omeema)
Hanpsokenue U, B npejcTaB/IeHHO#N cxeMe Ha3bIBAeTCH:

A

o
B
C
e
i)
o

CpeJHeKBaJpaTUYHbIMU HallpsKeHneM
CpeHUM HarpssKeHuemM

+(a3HbIM HarpsyKeHHeM

JIMHENHBIM HarpspKeHueM

Hanpsokenne U 4z B mpejcTaB/IeHHON cxeMe Ha3bIBAeTCA:
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+MUHEeHbIM HalpshKeHUeM

CpeJHeKBaJpaTUYHbIMU HarpspKeHneM

(ba3HbIM HanpsHKeHUEM

CpeHUM HarpssKeHuemM

Hanpsokenune U -4 B mpeJcTaB/IeHHO# CxeMe Ha3bIBAETCS:

-
_ 2R

CpeHEKBAJpATUUYHBIMUA HAIIPS>KE€HUEM
CpeJHUM Hallps>KeHHeM

+/IMHEeMHBIM HallpsbKeHnem

q)aBHLIM HallpsKeHrnem

Hanpsokenne ', B mpejacTaB/IeHHOW cXeMe Ha3bIBAeTCA:

A -

£a
F
B 4 Zh
{:' j’f M(HR
N =g
L

HHHeﬁHBIM HallpsbKeHrnem

CpeHEKBAJpaTUUYHBIMUA HAIIPS>KEHUEM

CpeJHKUM Hallps>KeHHeM

+¢)33HLIM HallpsbKeHnem

Tpex¢asnasa Harpy3Ka Ha3bIBaeTCs CAMMETPUYHOU, eCJIH:
Z.:zzzbzzc qua#%¢€oc

ga # Zb * ‘Zc

tZg=2Zp=Z;

ZaF Ly #Z, n =P =¢;

B Tpex(a3znyio nenn 3/IeKTPHYECKOro0 TOKA 10 CXeMe «3Be3/ja-3Be3/1a» BBOJUTCA YeTBepThIi
NpoBoJ;

715l coracoBaHus (a3 reHepaTopa C COOTBETCTBYIOLIMMU (pa3aMU Harpys3Ku;

+1J1s1 BRIpAaBHMBaHMsI (Da3HbIX HAIMPSKEHUI TIPU HECUMMETPUYECKOM Harpys3Ke;

AJis1 BBIDaBHUBAHUSA d)a3HbIX HaHpH>KeHI/II71 Ipu CHMMETquECKOﬁ Harpyske;

AJIA TIOAK/IFOYEHUS TIpeJOXPAHUTEIA.

COOTHOILIeHHA /I TOKOB M HaNpsDKeHuH TpexdasHoil CHMMeTPHYHOM Harpy3KH, COeJUHeHHOH B
3Be3/ly, HUMEIOT BH/L:

+1,=1y; Us=~/3 Uy

I= \/g Ip; Un=Uy;

U=I(-jXo);

U=1j XL;

Jinsl TOKOB U HanpshKeHUH Tpex(a3Hoi CHMMeTPUYHOI Harpy3KH, CoeJUHEHHOH B TPeyroJ/ibHUK,
Cl'[paBe,l:[flI/IBbl COOTHOIIIéHUHA:
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Ii=lg; Un=~/3 Ug;
+1,=~/3 1; Un=Usg;

U=I(-jXo);
U=1j XL;
Iloka3zaHnue aMrlepMETpa B TpeX(l)aBHOﬁ nemnu HPI/I CHMMETquHOﬁ Har‘py3Ke AO/DKHO 6BITB paBHO:
Z
A A
3A; Zg
+0 A; B I:Z—'
2A; c —
1A. ~
N W,
Iloka3zaHnue BOJILTMETpa B TpeX(l)aBHOﬁ nemnu HPI/I CHMMETquHOﬁ Har‘py3Ke AO/DKHO 6BITB paBHO:
Zp
A LT
300 B; : Zs
+0 B; {
220 B; c —2% |
110 B. —
<
N )

CooTHoIIeHHe MexXay JIMHEHHBIMH TOKaMH CUMMETPHUYHOI'0 IpUEMHHKAQA, COeJUHEHHOI'0 B 3Be3/1y
H TPEYroJIbHUK IPHA MIUTAHHUHU OT O0JHOT'0 M TOr0 )K€ CHUMMETPUYHOI'0 UICTOYHHUKA, PABHO:

Ina = Ine

+na = 3-Int
Ina = V3:Int
Ina = 1/2-IqA

CooTHoIIeHHue MeXAY JdKTHBHBIMH MOIMHOCTAMH OJHHAKOBBIX CHMMETPHYHbLIX NPpUHEMHHKOB,
CO€AMHECHHLIX B 3B€3y U TPE€Yro/JIbHUK IPH NMHTAHUU OT OJHOI0 M TOro >xe CMMMETPHYHOIO
HMCTOYHHKA, COCTABHUT:

Pr=Px

+Pp =3P+
Par =V3-P+
Pa=1/2-PA

13 BeKTOpHOI AarpaMMsbl cjiefyeT, uro B (pa3y C Tpexda3Hoil UeTbIpeXIPOBO/JHOU Lienu

BKJ/TIOYEHBI:
Ua

la Ib
< >

Uc Up
lc

pe3uctopsl R
+pe3uctopsl R 1 KoHgeHcaTtopbl C
pe3ucTopsl R 1 KaTymku UHAYKTUBHOCTH L
KoHzeHcaTopbl C
CumMeTpuyHOH Tpex(da3Hoi CUCTeMOoH 3./i.C. (HanpsDKeHUH, TOKOB) Ha3bIBaeTCs TaKasA CUCTeMa,
KOTOPYI0 MO)KHO 3anucaTh B BHJe:

+uy — 108in 50t ; 2, — 10 5in (100t — 2); 1, — 10sin (150t — 25),
u,y = 108in314t; u, = 20sin(311t — 120°); us = 30sin(3 L1t — 210°).
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YIS YIS

Iy =IeVa; l,=1e/5; I, = 1.

E,=E; E,=Ee /%", E; =Ee/%",

JInHelHOe HaNpshKeHHe B MHOro()a3HoH Liely 3TO:

Pa3HocCTb NOTeH1ManoB TOUeK B Havyasle ¥ KOHLIe ITPOBO/A TMHUU

+HanpspkeHre Mexzy AByMsl TMHEWHBIMU POBOJIAMU

[Ipowr3BeseHre TOKa B JIMHMY Ha MOJIHOE CONPOTHB/IeHUe (Pa3bl HArPy3KU

HanpspkeHre Mexxly HauazioM M KOHLIOM (ha3bl Harpy3kKu

CumMeTpuYHbIH Tpex(a3HbIid NOTPe0UTe b, COeJHHEHHBIH B TPEYro/IbHUK, MOJK/TIUYeH K
Tpex(¢a3sHou ceTH HanpsbkeHueMm 220 B.

Onpejae/uTh TMHEHHBIN TOK, €C/IM CONMPOTHB/IeHUe ()a3bl moTpeduTe/nsa paBHo 11 Om

O

z

ﬁ/ i

zF

20a

60 a

+34,6 a

11,56 a

AmnepMmetp Al, BK/IIOUeHHBIH B [|ellb CAMMETPHYHOr0 MOTpeduTes, moKaspiBaer 17,3 A. Uro
NnoxKaxer amrnepmerp A2?

)

/@/ £z

zF

17,3A

20A

+10 A

34,6A

CucreMa CMHYCOU/Ia/IbHBIX JIMHENHbIX HaNPsDKeHUM, MUTAKIas Benb, CAMMeTPUYHA.
OmnpepenuThb NMoKa3aHue aMmrepMerpa, ecyid u3BectHo, uro Un=100 B; Z¢p=10 Om.
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Zop

o H zs

Zp

(ZF
17,32A

+10A

14,1A

5A

Comnporusienue ¢a3bl CHAMMETPUYHO TPex(a3zHoro norpeduresns pasuo 10 Om. Uro mokaxer
BOJIBTMeTP ( CM. cXeMy ), ec/I aminepmeTp nokasniBaer 17,3 A?

4

F—O J

ZF
+U=100 B

U=173B

U=300 B

U=50 B

Bo CcK0/1bKO pa3 U3MEeHHUTCS BeIMUMHA aKTUBHON MOILIHOCTH, €C/IH CHMMETPUYHYI0 HarpysKy,
CoeIMHEHHYIO 3Be3/0i1 0e3 HeHTpa/iH, nepecoeJUHNTH B TPEYroJIbHUK MPH HeM3MeHHOM
JIMHEWHOM HamnpsDKeHUu!?

YBenmuuTcs B N@pa3

YMeHbIIUTCS B M@ pas

+YBe/muuTCs B TPU pasa

YMeHbIIUTCS B TPU pasa

CuMMeTpUYHBIN Tpexha3HbIi MOTPe0UTE/Ib, COeAMHEHHBIH B TPEYro/IbHUK, HMEeT

conporusienne daspl Z; = 13 OM. [lpyroii cuMmmerpuunbIii IOTpeOUTE/b COCAMHEH B 3Be3RY U

MOAK/IIOUEH K Toi xe ceTd. KakoBo conporusienue (assl Z, BTOPOro norpeduress, eciu
U3BECTHO, UTO JIMHEHHbIE TOKH 000MX MOTpeduTe/1eil 0 AMHAKOBBI.

z, =15 Om.

,=15-/30m.

Z, =45 0m.

+z, =5 Om.

CuMMeTpUYHBII Tpexda3Hblil MOTPeGUTe b, COeUHEHHDIH B 3B€3/1y, MMeeT CONPOTHUB/ICHHE
da3e1 Z, = 9 OM. Ipyroii cuMMeTpHYHBI NOTPeGHTE/Ib COE/[MHEH TPEYT0IbHHKOM H

7

MO/IK/TI0UeH K Toii ke cetn. KakoBo conporus/ienue a3bl Z, BTOPOro norpeduresi, eciu
H3BEeCTHO, YTO JIMHeHHbIe TOKH 000MX MoTpeduTe/ el 0 JHHAKOBBI.

%, =9 0m.

z, =156 0mM.

+z, — 27 Oum.

Zo=10,2 Om.
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ITonnan MOIIHOCTH CUMMETPHUYHOI'0 Tpexq)a3H0r0 MNpUueMHHKA HE3AaBUCHUMO OT crocoda ero
CoeAMHEHHUA PaBHA:

S = 3U,1;.
S = 3Usl,.
+S = 3Usls.
S = Usls.

Jinsi u3MepeHNs aKTUBHOM MOIIHOCTH TPex(a3HOro moTpeouTe/sA MPU CAMMETPHYHOM peXume
He00X0/JUMO M JJOCTaTOYHO UMeTh 0HO()a3HbIX BATTMETPOB:

+0UH

[iBa

TpU

yeTbIpe

ITouemy 00pBIB HEHMTPA/IHLHOr0 MPOBO/A YeTHIPEXMPOX0AHON CHCTeMbI SIB/IAETCSl aBapUHHBIM
pexxuMmom?

+Ha ofHux ¢aszax npuémMHUKa SHePrUU HallpspKeHUe YBe/IMUMBaeTCsl, Ha APYTHUX YMeHbIaeTCs

Ha Bcex ¢aszax npuémHHUKa 5Hepruy HarpspkeHde najiaeT

Ha Bcex azax npuémMHUKa SHepruy HampspKeHue Bo3pacTaeT

Bo3HuKaeT KOpOTKOe 3aMblKaHHe

JlaMnibl HaKa/JIMBaHMA C HOMUHA/IBHBIM HanpsbkeHueM 220 B BkirouaioT B Tpex¢asHyIo CeTh C
JIMHeUHbIM HanpspkeHueM 220 B. OnipejieuTh cxeMy coeJUHEHUS J1aMIL.

TpexnpoBOoAHOM 3Be3/0H.

YeThIpeXnpOBO/IHOM 3Be3/101

+TpeyrosnbHUKOM

[[TecTMnpOBOAHOM 3BE3M10M.

B Tpexda3Hoii nenu MHeliHoe HanpspkeHue 220 B, iuHeWHbIA TOK 2A, aKTUBHAasA MOII[HOCTh
380 Br. HaiiTu k03¢ (puiyieHT MOLIHOCTH.

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

MeToMKa TTpoBeieHUsi TeKYIero KOHTPOJIs

[TapameTpbl METOAMKU 3HaueHue rnapameTpa
[Ipenen nnTe/ILHOCTHA BCETO KOHTPOJISA 20 MUHYT
ITocnenoBaTenbHOCT BBIOOPA TECTOBBIX 3aJJaHUM CrnyuaiiHas
[1pepiaraeMoe KOJIMUeCTBO TeCTOBBIX 3alaHUM 10

KpuTepuu onjeHKu:

5 0a/IoB - OLleHKAa «OTJIMUHO» BBICTAaBJISIETCS CTYZEHTY, KOTODBIM MPaBH/IBHO BBITOIHUI 90-

100% TecTOBBIX 3a/laHUM.

4 0a/IoB - OLIEHKA «XOPOLI0» BBICTABJISETCS CTY/IeHTY, KOTOPBIY MPaBUIBHO BhIMOHUI 70-80%

TeCTOBBIX BBAaHHﬁ.

3 Oamma - OLIeEHKa «YyOOBJIETBOPUTE/IBHO» BBLICTABJIAETCA CTYAEHTY, KOTOprﬁ IMMpaBHUJILHO

BbINo/HWI 50-60% TecToBbIX 3a/]JaHUM.

OLeHKa «HEeYy/JOBIeTBOPUTE/ILHO» BBICTAB/ISIETCS CTY[EHTY, KOTOPbIM NpaBUIbHO OTBeTUI MeHee 50%

TeCTOBBIX BBAaHHﬁ, 0as/ibl He BBICTABJ/ISIOTCSL.
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Pa3pen Ne4 «MaruutHble Benu. Tpancdopmaropbi»
KoHnTponupyemble KoMneTeHLIMY (3HaHUS, YMEHUS):
OK-1; 5; 8, T[IK—1.1; 1.2; 2.3, ¥1; 33; 34, JIP-18

Bomnpocs! 11 onpoca:

1. OcHOBHbIe XapaKTepPUCTHUKN MarHUTHOTO TIOJIS.

2. MarHuTHble CBOMCTBa MaTepUasoB.

3. CdhopmyupyiiTe 3aKOH 3/IeKTPOMarHUTHOM UHAYKLIUU.

4. OCHOBHBIE 371eMeHTbl KOHCTPYKLIMM TpaHC(opmaropa U UX Ha3HaueHue.

5. Ha3HaueHue, NpyHLIUI JeMCTBUS UCC/IeAyeMOro TpaHcopMaTopa.

6. [111 yero NpoBOAWTCS OIBIT XOJIOCTOTO X04a?

7. W300pa3ure 3/1eKTPUUYECKYIO0 CXeMY OIbITa XOJ0CTOT0 XO/a ABYX0OMOTOYHOro Tpex(a3HOro
TpaHcdopmaropa u AaiTe He0OXOAUMBIEe TIOSICHEHUSI.

8. Kakue 3aBUCHMOCTH Ha3bIBalOT XapaKTepPHUCTUKAMU XOJ0CTOr0 X04a TpaHcopmaTopa, ¥ Mpu
cob6/Tt0IeHNH KaKUX YCIOBUI OHU TMOJTyUYaroTCs?

9. Kakue 3HaueHHs XapaKTePUCTUK XOJIOCTOr0 X0/ja Ha3bIBalOT HOMHUHAIbHBIMU ?

10.M306pa3uTte 1 00BsICHUTE 3aBUCMMOCTh TOKA X0JIOCTOTO X0/la TpaHChopMaTopa OT Be/TMUMHbI
MO/IBOIMMOT0 HaMpsDKeHHsl, 3alULINTe yCJIOBUsI, TIPH KOTOPBIX OHA MOJTyueHa.

11.M306pa3ute U OOBSICHUTE 3aBUCMMOCTb TIOTEPh XOJIOCTOTO Xoja TpaHcdopmaTopa OT
Be/IMUMHbI TIOZIBOJUMOTr0 HallpspKeHUs], 3aluIIniTe YC/I0BUsI, TIPU KOTOPLIX OHA ToJy4eHa.

12. W306pa3uTe ¥ O0OBACHWUTE 3aBUCUMOCTh KO3(GHI[eHTa MOIIHOCTA XOJIOCTOrO Xoja
TpaHcdopMaTopa OT BeJMUMHBI TOABOAUMOrO HampspKeHUs, 3alUllInTe YCIO0BUS, TIPU KOTOPBIX OHA
T0JIyYeHa.

13. Kakue nmapameTpsl cxeMbl 3aMelleHHWs TpaHC(opmaropa OmNpefessiioTCs M0 pe3y/bTraTaM
OIbITa X0JIOCTOrO Xoza?

14. TlosicHuTe orpefiesieHNe MapamMeTPOB CXeMbl 3aMellleHUs] TpaHC(opMaTopa Mo pe3yJ/bTaTam
OTbITa XOJIOCTOTO XO/a.

15. M3o06pasuTe cxeMy 3amelljeHUs] TpaHCpoOpMaropa Jjisi X0JOCTOro Xoja TpaHcdopmaropa U
Ha30BUTe ee IapamMeTphbl.

16. KakuM o6pa3om U mouemMy U3MeHSIFOTCSI TlapaMeTphl CXeMbl 3aMellleHusi TpaHCcopmaropa C
yBeJInueHreM HarpsiKeHUsi TIPU MPOBeIeHUH OITbITa X0JI0CTOr0 X0/a?

17. Kak ornpesenTs KO3(Q@ULIMEHT TpaHCPOPMALMU 110 pe3y/bTaTaM OMbITa X0JI0CTOro Xxoja?

18. Kak mosyunTh MO pe3y/bTaTaM OIbITa XOJIOCTOTO XOZa TpexasHoro TpaHcdopMaTopa
3HaueHue Ko3(pUiiieHTa MOIHOCTU?

19. Ha uyro pacxofyeTcsi akTHBHasi MOLIHOCTb, TIOTpebssieMasi TpaHC(OPMaTOpOM B DPEXHMeE
XO0JIOCTOT0 X0za?

20. Ha uTo ncrosb3yeTcsi peakTUBHAsi MOLHOCTb TpaHC(opMaTopa B pe)XrMe X0J10CTOro xoza?

21. [1ns yero rpoBOJUTCS OTBIT KOPOTKOTO 3aMbIKaHHsI?

22.M1300pa3uTre 3/IeKTPUYECKYI0 CXeMy OIbiTa KODPOTKOTO 3aMbIKaHUsl JIBYXOOMOTOYHOTO
Tpex(asHoro TpaHcdopmaropa U jiaiiTe He0OX0AUMbIEe TTOSICHEHUSI.

23. Kakve 3aBUCMMOCTM  Ha3blBalOT  XapaKTepPUCTUKaMM  KOPOTKOTO  3aMbIKaHUs
TpaHcdopmaropa, ¥ Mpy COOJTFOIEHNY KaKUX YCIOBUIA OHU MOJTyYatOTCs?

24. V3o6pasuTe U 00BsICHUTE 3aBUCMMOCTb TOKa KOPOTKOTO 3aMblKaHWs TpaHChopMmaTopa OT
Be/IMUMHBI TIOZIBOJUMOTr0 HalpspKeHUs], 3aluIIniTe YC/I0BUs, TIPU KOTOPBIX OHA ToJy4yeHa.

25. 306pa3uTe 1 00bsICHUTE 3aBUCUMOCTh MOTePb KOPOTKOT'O 3aMblKaHHUsl TpaHC(opMaTopa OT
Be/IMUMHBI TIOZIBOJUMOTr0 HarpspKeHUs], 3aryIIuTe YC/I0BUs, TIPU KOTOPBIX OHA ToJy4yeHa.

26. V3obpa3ute U 00bSICHUTE 3aBUCUMOCTh KO3(@ULIMeHTa MOIIHOCTU KOPOTKOTO 3aMbIKaHUS
TpaHcdopMaTopa OT BeJMUMHBI TMOABOAUMOrO HarpspKeHUs, 3alyllInTe YCIOBUS, TIPU KOTOPBIX OHa
T0JIyYeHa.

27. TlosicHuTe TMOMy4YeHWe TIO pe3y/bTaTaM OIbITa KOPOTKOI'O 3aMbIKaHUSl Tpex(asHoro
TpaHchopMaTopa 3HaueHHe Ko3(puijeHTa MOILIHOCTH.

28. Kakve mapamMeTpbl CXeMbl 3aMellleHusl TpaHC(opMmaTopa OIpeJenstoTCs MO pe3y/bTaTaM
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OTbITa KOPOTKOT'O 3aMbIKaHUSA?

29. IloscHuTe onpejesieHHe NapaMeTPOB CXeMbl 3aMelleHus1 TpaHc(opMaropa o pe3y/bTaTaM
OIbITa KOPOTKOT'O 3aMbIKaHMS.

30. ITouemy c yBenWuyeHWeM TOKa BTOPUUHOW OOMOTKHM TpaHcdopmaropa pacTeT TOK U B
repBUYHON 0OMOTKe?

31. Uto noHumaeTcs o Ko3dduiipenTom mnosie3Horo gericteus (KI1I) TpanchopmaTopa?

32. N3o6pasuTte u nosicHiute 3aBucuMoctb KII/I TpaHcdopmaropa oT Ko3dduiirieHTa HarpysKuy,
3aMuLLInTe YCI0BUS, TIPU KOTOPBIX OHA IOJ/IyYeHa.

W3 TecToBBIX 337K (GOPMUPYeETCsl 5 BAPUAHTOB 3a/laHMK T0 3 BOMPOCA B KK OM.

5 0a/UI0B - BBICTAB/SIETCS CTY[EHTY, KOTOPBIM IPABUILHO BBIMIOJHUI BCE TIOCTaBJIE€HHbIE
BOIPOCHI, JIOTUYECKU U CTPOMHO M3j1araet yueOHbIN MaTepuasl, yMeeT MPOU3BOAUTD 1MO00p 37IEMEHTOB
3JIEKTPUUECKUX LleTledd M JIeKTPOHHBIX CXeM, 3HaeT MeTO[bl pacueTa W HW3MepeHUsi OCHOBHBIX
TapamMeTpOB 3JIEKTPUUECKUX, MAarHUTHBIX W 3/eKTPOHHBIX Iiered, YCTPOWCTBO W TMPHHLUI JeHCTBUS
3/IEKTPUUECKUX MaIlKH.

4 0a/y1a - BBICTAB/ISIETCSA CTYAEHTY, KOTOPBIM [0 CYILeCTBY OTBeuaeT Ha TIOCTaBJIeHHbIE
BOMPOCHI, C HEOOJBIIUMH TIOTPELIHOCTSMU TIPUBOJUT (OPMYJMPOBKU OTpEeZeTeHH, B OTBETe
JomycKaeT HeOoJblve TTpobesibl, He UCKaXKatoLe ero Co/iepyKaHus.

3 0a/iy1a - BBICTaBJ/ISIETCS CTYZEHTY, KOTOpbIi He COBCEM TBEepZO BjaZieeT MaTepuasioM, Ipu
OTBETax JIOMyCKaeT MasIoCyL[eCTBEHHbIe TIOrPELIHOCTH, UCK)KEeHUs JIOTUYeCKOU T0C/Ie0BaTeIbHOCTH,
HETOUHYIO apr'yMeHTALUI0 TeOPETUUYEeCKUX TI0I0KEHUH.

2 Da/ma - BBICTAB/ISIETCS CTYJEHTY, KOTOPBIM C1ab0 B/iafieeT MarepuasoM, TPH OTBETax
JIOTTyCKaeT CyIeCTBeHHbIe TIOTPELTHOCTH apryMeHTall TeOPeTHUEeCKUX TT0JI0KEHHH.

1 0asn - BBICTAB/ISIETCS CTY/IEHTY, KOTOPBIH MMeeT oOlllee TpeZCTaB/eHHe O MaTepuase, TpH
OTBETax JIOMyCKaeT HETOUHYIO apryMeHTAL[UI0 TeOPETHUECKHX TTOJI0KEHUH.

JIaGopaTopHasi pabora
Tema: MccnegoBanue padorsl ogHo(da3Horo Tpancgopmaropa
(Bpemsi TIpOBe/IeHHsT 3aHSTHS — 2 yaca)

Lleab  pabombl: wW3yueHWe YCTPOMCTBA, TIPUHLMIA PpaboThl ogHOGasHOro TpaHcdopmaropa.

WccnenoBanue TpaHcgopMaTopa B peskuMax X0JI0CTOTO X0/id, KODOTKOI'O 3aMbIKaHUs U IPU Harpy3ke.
ITopsi0ok 8binosnHeHus1 pabombl

1. CobpaTh cxemy coryiiacHO pUCyHKY 1.

2. Ilocne mpoBepKy CXeMbl IpernojaBaTesieM BK/IIOUWTH CXeMy 07, HarpshkeHWe W MPOW3BECTU OINbIT

XOJIOCTOTO XOZia TPU BBIK/IFOUeHHOUW Harpyske (TymOsephl JIaMIIOBOM Harpy3Kd OTK/ItOUYeHbl). [laHHbIe

v3MepeHuit 3aHeCTH B Tabuily 1.

L OTTT
T e

Puc 1. Cxema 045 ucnbimaHusi mpaicpopmamopa Ha xo10CmoM Xo0y U nod Hazpy3Kotl
3. Ilo JaHHBIM OMbITa BBIUMC/IUTEL: KOI(P@PUIMEHT TpaHC(hOpPMaLX N, MOJHYI0 MOILIHOCTb S, KO3(@ULeHT
MOILIHOCTH COS (9, yTOJ1 [TOTEpH B CTa/H O.
4. YcraHaBnvBas Tym0OsiepaMM pa3/iMyHyl0 Harpy3Ky, MPOM3BECTH HCIbITaHWe TpaHcdopmaropa Tof
Harpy3koi (3-4 3HaueHus1). [laHHble U3MepeHui 3aHeCT B Tabauily 2.
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Tabauya 1. Pe3ynbmambl uccnedo8aHusi X010Cmoz20 Xo0da mpaHcgopmamopa
N3mepeHo Beruncieso

U,B| U B Lo, A Py, Bt n C(;)S 0o S, BA )
0

Tabauya 2. Pe3ynbmambl uccnedo8axusi mpaHcgopmamopa nod Hazpy3Koil
M3mepeHo Breruncieso

b | LA| UnB |cosei| B | PuBr| M | AU %

U,B|I;,A

5. Tlo pesynbTataM H3MepeHW TIOCTPOWUThL BHEIHIOK XapaKTepUCTHKY TpaHChopmaropa U OIpee/uTh
TMPOLIEHTHOE h3MeHeHre HarpsbkeHust AU, %.
6. CobpaTh CxeMy COTIJIaCHO PUCYHKY 2. B cxeme rpesycMoTpeTh JlabopaTopHbIi aBTOTpaHchopMarop,

BosibT™MeTp 7,5:60 B 1 amnepmerp PA2 Ha 5 A.

*

NATP * oA a
o PA1
TV1
U

~220B G\D TV2 GAB

[ O _
X X

Puc.2. Cxema 015 uccnedosaHusi onbima

KOpOMK020 3aMbIKAHUS mpaHcgopmamopa
7. PaccuntaTh HOMUHa/bHBIE TOKU 1y ¥ Iop. TpaHcdopmaropa. BeMunHbl HOMMHATBHBIX TOKOB MOYKHO
OTpe/ie/ITh Ha OCHOBE MAaCHOPTHBIX J@aHHBIX TpaHcdopmaropa. ITocsie mpoBepku cxeMbl Mperno/iaBareseM
BK/IFOUMTb CXeMy II0/; HarpsDKeHWe M IIPOW3BeCTH OMbIT KOPOTKOrO 3aMblKaHHWs. [l 3TOro K repBUUHOMN
06MOTKe TpaHcdopmaTopa MoJJBeCTH Takoe HarpsbkeHue, Py KOTOPOM B ITePBUUHOM Y BTOPUUHOW 0OMOTKax
YCTaHOBSITCSI HOMUH&/IbHbIE TOKU. [IaHHbIe h3MepeHUi 3aHeCTH B TabymLly 3.

Tabauya 3. Pe3yabmambl onbima
KOpOMK020 3aMbIKAHUS mMpaHcgopmamopa

N3mepeHo Beruncieso

Uik, B Iix, A | Pik, Bt I, A cos ok | Zx, OM | rk, Om | Xk, Om Uk, %

8. Ilo AdHHBIM  OIbITd KOPOTKOI'O 3dMBbIKAHWA BBIYMC/IIWMTBL: TIOJIHOE€ COIIpOTHUBJ/IEHKE ZK, dKTHBHOe€
COIIpOTHUBJIEHUE I'k, PEAKTMBHOE COIIPOTHBJIEHHE Xk.

CoodepacaHue omuema
1. CxeMbl ¥ TaOMULIBI.
2. PacuetHbie (hOpMYJIBI.
3. BHelHss XxapakTepuCcTHKa TpaHCcopMaTopa.
4. BbIBO/IBI TI0 TIPO/ie/IaHHOM paboTe.

KoHTpo/1bHBIE BONIPOCHI
1. YcTpoHCTBO ¥ IPUHLMI AeUCTBUS TpaHchopMaropa.
2. Yto Takoe KO3 puLMeHT TpaHchopMaLun?
3. C KakoW LieJibl0 TIPOBOAATCS OMbIThHI X0JIOCTOTO X0/la ¥ KOPOTKOTO 3aMbIKaHUS?
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4. Kakasi 3aBUCMOCTb Ha3bIBaeTCs BHELIHEe XapakKTepyuCTUKOU TpaHcdopMaropa?

5. Kak onpezenuts KI1/I TpancdopmaTopa?

6. Kak ompefje/uTh 4MC/I0 BUTKOB BTOPUYHOW OOMOTKM TP W3BECTHOM YHCJIe BUTKOB TIEPBHUYHOMN
o0MOTKH, HanpspkeHuu U; u Uz?

7. TloueMy cep/ieuHHK TpaHCPOpPMaTOpa HAOUPAIOT U3 IJIACTHH?

B KOHLIe 3aHATHUA TIIpernofdBaTe/ib IIyTeéM YCTHOI'O OIIpOCa IIPOBEPSAET YCBOEHHE 3HaHui
CTyA€HTaMH I10 BOIIPpOCaM [Jisd CAMOITPOBEPKHU. OCl)OpM]IEHHbIe OTUYETHI ITPOBEPAOTCA U MOAINMNCBIBAOTCA
rnperiogaBaTesjieM.

KpuTepuu onjeHKu:

5 0a/UIOB BBICTAB/SIETCSI CTYAEHTY, KOTOPBI NMPUHMMAET aKTUBHOE y4YacTHe B BBITIOJIHEHUU
paboThl, MpPaBW/ILHO U aKKypaTHO OQOpMJIsieT OTYeT, IPaBWIbHO OTBeuaeT Ha BCe I1OCTaBJIeHHbIe
BOMIPOCHI, yMeeT II0/Ib30BaThCsSl  3/1eKTPOM3MepUTebHBIMU  Mpubopamy, BiaZieeT  MeTOAaMH
3/IeKTPUYECKUX U3MepEeHU, 3HaeT YCTPOUCTBO Y MPUHLUII IeHCTBUS 37eKTPUYECKUX MallliH.

4 0asiy1a BBICTAB/ISIETCS CTYJEHTY, KOTODbI TIPUHMMAaeT aKTHMBHOE ydYacTHe B BBITIOJTHEHWU
paboThI, MPaBUIBLHO U aKKypaTHO 0)OpMJIsieT OTUeT: TIPX OTBeTe Ha MoCTaB/IeHHbIe BOMPOCHI /J0MyCKaeT
He3HauuTe/IbHble HETOUHOCTH, He MCKa)KatoIll1e ero CoieprKaHusl.

3 0asia BBICTAB/ISETCSA CTYJEHTY, KOTODBIM IPUHUMAeT He OueHb AaKTUBHOE yuacTHe B
BBITIOJTHEHUM PaboThl, MPaBUIBHO W aKKypaTHO o(GOopMIseT OTueT, MpPU OTBeTe Ha TMOCTaB/IeHHbIe
BOIIPOCHI JOMyCKaeT HeTOYHOCTH.

2 0a/1a BBLICTaB/ISI€TCS CTYJEHTY, KOTOPBIA TIACCMBHO OTHOCHUTCSI K BBITIOJTHEHHIO pabOTHI,
NpaBUJIbHO O()OPMIISIET OTUET, [IPU OTBETE Ha [10CTaBJ/IeHHbIE BOIIPOCHI UCIIBITHIBAET 3aTPYAHEHMUS.

(I)OH/] TeCTOBbIX 3a,ua1mifl AJIA TEKYIEro KOHTPOJisA 3HAHHUM 110 TeMe:

(Bbibepume o0uH sapuaHm omeema)
Kakue TpaHc¢opMaTopbI HCHO/IB3YIOTCA A1 MIUTAHUA JIeKTPOIHEPruei ObITOBBIX
norpeduresen?
V3MepuTe/bHbIe
CBapoyYHble
+CH/I0BbIE
aBTOTPaHC(OPMaTOPkI
H3mepuTeIbHBIN TPaHC(OPMATOP TOKA MMeeT 00MOTKH € YMC/IoM BUTKOB 2 1 100. OnpejeuTnb
ero Ko3ppunueHt TpaHchopmanuu.
50
+0,02
98
102
Kakoii npu0op He/ib3sl NOAK/IIOUHTH K H3MepHUTe/IbHOH 00MoTKe TpaHcopMaTopa Toka?
+amMIepMeTp
BonbT™merp
Ommetp
TokoBble 0OMOTKM BaTTMeTpa
Y cunoBoro opHogasHoro TpaHcopmaropa HOMHMHAIbHOe HanpsbkeHUe Ha Bxoje 6000 B, na
Bbixo/ie 100 B. Onpeaenuts ko3 dunyieHT TpaHchopmanum.
+60
0,016
6
600
Ilpu Kakux 3HaueHusX Ko3(puimenta TpaHcopmManu 1e1ecoodpa3Ho NPUMEHATH
aBTOoTpaHCc(opmaTopbI
k>1
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+k > 2

k<?2

He UMeeT 3HaueHusl

ITouemy cBapouHBIii TpaHC(OPMATOP U3roTAB/IMBAKT HA CPABHUTE/IHLHO He00JIbIII0e BTOPUYHOE
HanpspkeHUue? YKa)kKuTe HellPaBU/IbHBIN OTBeT.

[17151 IOBBILLIeHYSs] BeJTMYMHBI CBAPOYHOr0 TOKA MPU 3a/laHHON MOILIHOCTH.

[nis1 ynyullieHus: yca0BUi 6€301MacHOCTH CBapILiMKa

+/[17151 nosy4yeHyst KpyTonaZatollleld BHeILlIHeM XapaKTepUCTUKU

CBapka NporCX0oJUT NPY HU3KOM HampsDKeHUU.

Kakou (pu3nueckuil 3aK0H JIe)KUT B OCHOBe MPUHIIMIIA AelicTBUA TPpaHcopmaropa?

3akoH Oma

3akoH Kupxroga

3aKOH CaMOUHAYKLIMU

+3aKO0H 3/1eKTpPOMarHUTHON UHAYKLIMN

Ha kKakue pexuMbl padoThl paccuuTaHbl TpaHchopMaTopsl 1) HanpspKeHUs , 2) TOKa?

+1) XosnocToit xof 2) KopoTkoe 3amMbIKaHue

1) KopoTkoe 3ambIKaHue 2) X0I0CTOH X0/

00a Ha pe)KUM KOPOTKOT'0 3aMbIKaHUS

Ob6a Ha pe>KUM X0JIOCTOTO X0/ja

Kak noB/MsieT Ha BeJIMYMHY TOKA X0JI0CTOr0 X0/la YMeHbIlIeHHe YHC/Ia BUTKOB IePBUYHON
00MoTKH oHOo(a3HOro Tpancopmaropa?

+Cusia TOKa yBeJIMuuTCs

Cnsia TOKa yMEeHBIIUTCS

Cuia TOKa He U3MeHUTCS

[Ipown3olgeT KOpOTKOe 3aMblKaHHe

Omnpepenuts K03 dunueHT TpaHcpopMaLuu U3MepuTeILHOr0 TpaHcdopMaTopa ToOKa, ec/id ero
HOMUHAJ/IbHBIE nNapamMeTpbl cocTaBaaAT I1 = 100 A; I =5 A?

+k =20
k=5
k =0,05

14 pelieHyst HeJOCTaTOUHO JJAHHBIX

B KakoM pexxume padoTalT u3MepuTeIbHbIe TpaHcdopmarTopbl ToKa (TT) u TpancopmaTopsl
HanpsokeHnus (TH)? Yka3ars HellpaBU/IbHBIN OTBeT:

TT B peyxumMe KOPOTKOI'O 3aMbIKaHUs

TH B pexxuMe X0/10CTOr0 X0za

+TT B pexxuMe X0/I0CTOr0 X0za

TH B pe)xrMe KOPOTKOT'O 3aMbIKaHHSI

K yeMy NpuBOAUT 00pBIB BTOPUYHOI e TpaHcdopMaTopa ToKa?
K KOpoTKOMy 3aMbIKaHUIO

+K peXXUMY X0JIOCTOr0 X0/a

K noBbILIeHNIO HaNpspKeHUs

K nonomke tpancgopmaropa

B Kakux pe)XHMax MO)XeT padoTaTh CH/I0BO# TpaHcdopmaTop?

B pexxume xos10cToro xoza

+B Harpy3ouHOM pexume

B pexxriMe KOPOTKOI'O 3aMbIKaHUs

Bo Bcex nepeuncieHHbIX peXXUMax

Kakue TpaHcopmaTopsl 03B0/ISII0T JIaBHO U3MEHATH HAalpsDKeHUe Ha BBIXO/JHBIX 3a)KMMax?
CunoBble TpaHC(OPMATOPbI

W3mepuTenbHble TpaHC(OPMAaTOPbI

+ABTOTpaHC(OpMaTopbl

CBapouHble TpaHC(HOPMaTOPkI
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Kakoii pexxuMm padoTsl TpaHc)opMaTopa mo3BoJisieT onpeAe/MTh Ko3(pPuiueHT
TpaHcopmauu?

+PexxuM Harpysku

Pexxum xosocToro xoza

Pe>xuM KOpOTKOro 3aMbIKaHUS

Hu ogvH U3 nepeuriciieHHbIX

EpuHunei usMepeHusi MarHUTHOM UHAYKIMU B siB/isieTcs:
A/m

'a/m

+Tn

B6

MaruuTHo# UHAYKIMel B AB/sieTcs BeJIMUMHA:

+0,7 Tn

-5
0,3-10 " Bg;
800 A/m

1,256-1 0™ Tu/m
E,E[PIHPII[EFI H3MEpPEHUA MATHUTHOI'O ITOTOKA D aBserca:

+B6
A/M
I'a/m
Tn

q)yHI[aMEHTaJIBHLIE YPAaBHE€HHUA MakcBe/ia MNPUMEHAKTCA /i OIIUCAHUA:
HMH(OPMaLMOHHOT O TPOCTPaHCTBa
MeXaHHUUeCKHUX HaHpH)KEHI/Iﬁ

+3IIEKTPOMaFHI/ITHOFO T10J14

TervioBOro I11oJIis

BHEKTPOTEXHI/I‘-IECKHH CTaJIb ABJ/IAE€TCHA:
MapadMarHMTHbBIM MaTe€pPUd/IOM
MMbe303JIEKTPUUECKUM MdTepHUa/iOM
+@(eppoMarHUTHBIM MaTepUaioM
ANdMAarHUTHBIM MaTepUd/IOM
OcHoBHasA XdPAKTEePUCTHKA Cl)epp0Mal"Hl/ITHbIX MaTepUua/jI0B, KOTOpas IPUMEHAETCA MIPHU pacyere
MAIHHUTHBIX ueneifl 3TO —:
3aBUCUMOCTb MaTrHUTHOI'O 1OoToKa @ oT HalIpsPKEeHHOCTHU 3JIEKTPUUYECKOI'O IMOoJIA E
3dBHUCHUMOCTb MaFHHTHOﬁ MHAYKIUN B ot HalIpsPKEHHOCTU 3JIEKTPHUYECKOT'O T10JIA E
3dBUCHUMOCTD HAIIPpSDKEHHOCTH 3JIEKTPHUUYECKOTI' O I10J14 E ot HalpsPKeHHOCTHU MalrHUTHOT'O T10JIA H
+3aBUCUMOCTD MaFHI/ITHOﬁ WHAYKIWU B ot Hallps&>KeHHOCTHU MAT'HUTHOT'O T10JIA H

3aBI/ICI/IMOCTB MaFHI/ITHOI‘/’I I/IHAyK].‘HI/I B ot Hal'[pﬂ)KEHHOCTH MJAIrHMUTHOI'O 1ImoJig H, OIMUCbIBdeéMada
B K3

/)

KPHBO#i a-0-B-r-0--e-)k-3, Ha3bIBaeTCA:
YaCTHOM MeTJél rucTepesrca

+0CHOBHOM KPMBOW HaMarHUUMBaHUS
TripeJie/IbHOM TIeT/IEN rucTepesuca
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KPHUBOW OCTaTOYHOM HaMarHWYeHHOCTH

OCHOBHOM MarHUTHBIH MOTOK B 3/IEKTPOTEXHHUECKOM yYCTPOMCTBeE CO3/1aeTCs:

+TOKOM O0OMOTKHU, PACITONI0KeHHOH Ha )eppOMarHUTHOM CepJieuHrKe, UK IMOCTOSHHBIM MarHUTOM
MarHUTHBIM T10JIeEM 3eMJIU

BUXPEBbIMU TOKaMHU B CepJieuHUKe

3JIEKTPUUECKUM T10JIeM MeXXBUTKOBOM €eMKOCTU

MarsuTHas 1enb B BHe TOPOK/ia C MOCTOSIHHBIM MoNepevyHbIM ceueHrueM S Kaaccupuuupyercs

KaK:
+0/IHOpO/iHasA Hepa3BeTBJIeHHAs

HeOZIHOPO/IHasi HeCUMMeTpUYHast

OJJHOpPO/IHasl pa3BeTBJIeHHAs

HeOZIHOPO/IHasi CUMMeTpUYHast

25.Ec/iu npy U3BeCTHBIX 3HAUeHUH MarHUTHOTO NMOTOKa @D, reoMeTpUuYeCcKHX napamMmerpax
MarHuTonpoBozja I, S u Mapku cranm, Tpedyerca onpeaeutb Iw (M/IC) Hepa3BeTB/IeHHOM
MarHMTHOM LielH, TO TAKOW TUI 3a/ilau¥ Ha3bIBAeTCS:

3a/laya omnpe/esieHus TAroBOro yCU/IUs

3a/laua pacueTa MarHUTHBIX MIOTEPb

+rpsiMasi 3aJjaya pacueTa Hepa3BeTBJIeHHOM MarHUTHOM LeTh

obparHas 3a/laua pacueTa Hepa3BeTB/IeHHON MarHUTHOM Lieru

Ec1u u3BecTHa BeJIMYHMHA HAMPSHKeHHOCTH MarHUTHOTO noJist H v iyiuHa cpeiHeld CU/I0BOM

JIMHUN 4 HPHBE,E[EHHOﬁ MarHUTHOM [ernu C ITOCTOAHHBIM MonepeyYyHbIM CeYeHUEM S, TO
=N

o | J_D :
; 5 ;
v T
SN o
—i “
MarHMTOABIKYymiasi cuiaa Iw papga  ———————— -
Iw = HAIS)
Iw = HS/1
+ Iw = HI
Iw = H/l

IIpu noax/Ir0UEeHNH KATYLIKH CO CTa/IbHBIM CepJeYHUKOM K MCTOUHHKY CUHYCOM/Ja/IbHOI'0
HaMpsHDKeHUsA MAarHUTHBIN MOTOK B Cep/leUHHKE Oy/1eT:

[IepuouueCKUM HeCUHYCOUJaIbHBIM

[IOCTOAHHBLIM

+CHUHYyCOUJaTbHbIM

U3MEHATHCA 10 SKCIIOHeHLIMa/IbHOMY 3aKOHY

Eciu YB&JIMUUTDH dAMIUVIMTY]Y CHHYCOHJA/IBHOT' 0 HAIIPAXXKE€HUA Um Had KaTylIKe CO CTd/IbHbIM
CepACIYHUKOM (cep,qeqﬂm( He HaCbIIJ_IEH), TO aMIVIMTy/ld MAarHUTHOI'O IIOTOKA .

He XBaTdeT JdaHHbIX

+yBeIUUUTCS

He N3MEeHUTCA

YMEHBIINUTCA

o
Eciu YMEHBIIUTH aMILVIMTY]Y CAHYCOH/Id/IHOI'0 HANIPSDKEHUs ™ Ha KaTyIlIKe CO CTa/IbHBIM
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CepACeIYHUKOM, TO AMIIVIUTY/ld MA'HUTHOT'O ITIOTOKaA *
YBEJIMUUTCA

He N3MEeHUTCA

+yYMEeHBIIUTCS

He XBaTdeT JdaHHbIX

. o
Eciu IIpHU HEU3MEHHOU aMILINTyAe ™ CHHYCOHM/A/IBHOI'0 HANPsHKeHUs, MOABOAUMOI0 K

KaTyliKe, yJa/JuTh U3 Hee ()eppPOMarHUTHbIN CepPAeYHUK, TO TOK B KaTylIKe:

He U3MEeHHUTCS

YMEHBILIUTCS [0 HYJIS

YMEHBILUTCS

+yBeIUUUTCS

MarxauTtonpoBoj TpaHchopMaTopa BbINO/JTHAETCA U3 3/IeKTPOTeXHUYECKOH CTaIu AJIA:
+yBe/IMYeHUs] MarHUTHOU CBSI3U MEX/y 00MOTKaMHu

TIOBBILLEHUS )KECTKOCTH KOHCTPYKLIMU

yznobcTBa cO0pKu

yMeHbILIeHUsI eMKOCTHOU CBSI3M MEXy 0OMOTKaMH

IIpu yBesiuyeHuH Harpy3ku Ko3(¢gpument rpancpopmanuu Tpaicopmaropa:
+He U3MEHUTCS

OyzieT paBeH HY/IO

YBEJIUUUTCS

YMEHBILUTCS

Kos¢¢unuent Tpanchopmanyu ojHodasHoro rpancgopmaropa onpejeisiloT Kak

OTHOIIIEHHE UKC/Ia BUTKOB 0OMOTKH HU3IIIETO HallpsKeHUa Tpchq)opMaTopa K UYHUCJTy BUTKOB 0OMOTKH

BBICIIETO HallpsDKeHUA

OTHOLIEHHE aKTUBHOI'O COITIPOTHUBJ/IEHUA 0OMOTKH HU3IIIETO HallpsoKeHUd TpaHCQ)opMaTopa K dKTUBHOMY

COIIpOTUBJIEHHNIO 00OMOTKH BBICILIETO HallpsoKeHUa

OTHOIIIeHHEe TOKa 0OMOTKH BBICILIETO Harlps>KeHn s TpaHC(i)OpMaTOpa K TOKY 0OMOTKH HU3IIIETO

Hallps>KeHUd

+otHouieHre D/JC 0OMOTKH BhICIIero HamnpsbkeHusi TpaHcpopmaropa K 31C 0OMOTKM HU3LIEro

Hallps>KeHUd

MeToMKa 1TpoBe/ieHUs TeKYIero KOHTPOJIs

[TapameTpbl METOAMKHU 3HayeHue rapameTpa
IIpenen nanTeILHOCTHA BCErO KOHTPOJIA 20 MUHYT
[TocnemoBaTebHOCTb BbIOOPA TECTOBBIX 3aJJaHUM CrnyuaiiHasi
[1pepiaraeMoe KOJIMUeCTBO TeCTOBBIX 3alaHUM 10

KpuTepuu onjeHKu:

5 0a/IoB - OLleHKAa «OTJIMUHO» BBICTAaBJISIETCS CTYZEHTY, KOTODPBIM MPaBH/IBHO BBITOMHUI 90-

100% TecTOBBIX 3a/laHUM.

4 6a/IoB - OLIEHKA «XOPOLI0» BLICTABJISETCS CTY/IeHTY, KOTOPBIY MPaBWIBHO BhIMOHUI 70-80%

TeCTOBBIX BBAaHHﬁ.

3 Oamma - OLIeHKa «YyOOBJIETBOPUTE/IBHO» BBICTABJIAETCA CTYAEHTY, KOTOprﬁ IMMpaBHUJIBHO

BbINo/HWI 50-60% TecToBbIX 3a/]JaHUM.

OL[EHKa «HEYOOBJ/IETBOPUTE/IBHO» BBICTABJIAETCA CTYAEHTY, KOTOprﬁ IMMPpaBHUJ/IbHO BBITTIO/THHUJI

MeHee 50% TeCTOBBIX 3a/laHUM, Oa/l/Ibl HE BBICTABJISIOTCS.

57



Paszgen 5 «J/eKTpUuYecKre MalIuHbI»
KoHnTponupyemble KoMneTeHLIMH (3HaHUS, YMEHUS):
OK-1; 2; 3, [IK - 1.1; 1.3; 2.3, ¥2; ¥3; 31; 34, JIP-18

JIaGopaTopHasi pabora
Tema: ITyck Tpex¢a3HOro aCHHXPOHHOI'0 3/IEKTPO/BUraTe /s
C KOPOTKO03aMKHYTbIM POTOPOM
(Bpemsi IpoBeZieHUsT 3aHATUS — 2 Uaca)

Lleab pabombl: OBjlajieHWe TIPaKTUYECKHMH HaBbIKAMM 110 COOpKe CXeM  yIpaBJieHus
Tpex(a3HbIM aCHHXPOHHBIM 3JIEKTPOJBUTraTe/ieM C KOPOTKO3aMKHYTbIM PpPOTOPOM IIpU TOMOLLA
HepeBepCHMBHOI0 MarHUTHOT'O MyCKaTessl.

ITopsi0ok 8binosnHeHus1 pabombl
1. CobpaTh CXeMy COIJIaCHO pHUCYHKY. /[Insi COOpKM CXeMbl HCIO/b30BaTh CIelWaabHbIA 010K
sabopaTOpHOTO cTeHza «MarHUTHBIN MyckaTeab». OOMOTKH 371eKTPOJBUTaTeIsl COeAUHUTD 10 CXeMaM

«3Be3[d» WIN «TPeyroJIbHHUuK»
A B C
o o o

KM.1

©

Puc. IlpuHyunuanbHas 3nekmpuyeckas cxemd
nycka sanekmpooguzames Ha 1a6o0pamopHoOM cmeHoe
2. TTocsie TIpOBEpKY MperojaBaTesieM CXeMbl TTPOU3BECTH MTPOOHBIH MyCK /IeKTPOJBUTaTe s
3. I[IpoussecTy peBepcUpOBaHUe 3/1eKTPOABUTaTe/Isl.
4. OTK/TIOUMTH HaTIpsDKeHKe, pa3o0paTh CXemy.

Coolepacanue omuema
1. TIpuHIUNIMaNBHBIE 3/IeKTPUUeCKast CXeMa UCCJ/ie/JOBaHUs.
2. [laHHbIe BBIUMCIEHHBIX 3HAUEHUM MyCKOBBIX U PaO0OUMX eMKOCTeH.
3. BeiBogpl 1o pabore.

KoHTpo/IbHBIE BONPOCHI

1. YcTpoiicTBO M TNpUHLMI JAeHCTBUST Tpex(a3HOT0 aCHHXPOHHOI'O KOPOTKO3aMKHYTOI'O
JIBUTaTeJsIsl IePeMEeHHOTr 0 TOKa.

2. [Touemy ABUTaTeb Ha3bIBAETCSl ACUHXPOHHBIM?

3. YCTpOHCTBO ¥ MPUHLIUI AeHCTBUSI MAarHUTHOTO TTyCKaTeJIsl.

4. TTpuHLMIT pabOThI CXEMBI MyCKa TPY MOMOLL MArHUTHOTO Ty CKATeJIs.

5. HasHaueHue BcrioMoraTeibHOroO KOHTAaKTa, MOAK/II0UEeHHOr0 napaienbHo KHonKe «[1yck».

6. [lnd uero ycraHaB/IMBAaeTCsl KOHJEHCATOp IpU IyCKe 3/eKTpojBUrarens B OAHO(a3HOM
pexxume?

7. Kak u3MeHUTh HarpaB/ieHre BpallleHHsl Tpex(a3HOro 3/1eKTpoJBUraTess?

8. Kak 3amuiiaeTcs 3/1eKTpoJBUraTe/ib OT KODOTKHUX 3aMbIKaHUM?

9. Kak 3amuiiaeTcs 3/1eKTpoJBUraTe/ib OT Ieperpy3okK?

10. IMpuHUMN AeiiCTBUSI aCUHXPOHHOTO 3/1eKTPO/BUTaTeJIsl.

11. [Ipenmy1iecTBa U HeJOCTaTKA aCUHXPOHHBIX 37IeKTPO/IBUraTesei.

12. B Kakux c/lyyasix IpUMEHSIOT aCUHXPOHHBIE 3/IeKTPOBUraTe iy C (pa3HbIM POTOPOM?

13. YcTpoiicTBO ABUTaTesel MOCTOSTHHOTO TOKa.

14. Tlpenmy1iecTBa U HeJOCTaTKW ABUraTesiel MOCTOSIHHOIO TOKA.
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15. KakuMu crioco6aMy MOYKHO Pery/IMpoBaTh CKOPOCTh BpallleHHs ABUTaTesiel TTIOCTOSHHOTO
TOKa"?

16. Kak u3MeHUTDb HarpaB/ieHHe BpallleHUsl aCMHHXPOHHBIX [IBUTaTe/el U ABUraresiei
TIOCTOSTHHOI'O TOKa"?

17. Kakue reHepaTopbl UCTIOB3YIOTCS B aBTOMOOU/ISX?

18. Kakue THITbI 37IeKTpOJBUTaTesiel 1iejiecoobpa3Ho MCI0/Ib30BaTh B KAUeCTBe TIPHUBO/IA /ISt
obopyioBaHus1, TpeOyIoIero MaaBHOrO PeryMpOBaHUSI YaCTOThI BpallleHUs ?

19. IlpeumylijecTBa U HeJJOCTaTKX CUHXPOHHBIX 3/I€KTPO/IBUTaTe/Ien.

20. B Kakux ciyuasix 1jejiecoo0pa3Ho HUCI0/Ib30BaTh B KaueCTBe MPUBO/A 000py10BaHMUS
CHUHXDOHHbIE 3/IeKTPO/BUTaTeN?

B KOHLIe 3aHATHUA TIIpernofdBaTe/ib IIyTeéM YCTHOI'O OIIpOCa IIPOBEPSAET YCBOEHHE 3HaHui
CTyA€HTaMH I10 BOIIPpOCaM [Jisd CAMOITPOBEPKHU. OCl)OpM]IEHHbIe OTUYETHI ITPOBEPAOTCA U MOAINHNCBIBAOTCA
rnperiogaBaTesieM.

KpuTepuu onjeHKu:

5 0a/UIOB BBICTABJSIETCSI CTYAEHTY, KOTOPBI NMPUHMMAaET aKTUBHOE ydYacTHe B BBITIOJIHEHUU
paboThl, MpPaBW/ILHO U aKKypaTHO OQOpMJIsieT OTYeT, IPaBWIbHO OTBeuaeT Ha BCe TOCTaBJIeHHbIe
BOMPOCHI, yYMeeT TIO/b30BaThCSl  37IEKTPOM3MEPUTE/IbHBIMU  NPUOOpaMu,  BjafileeT  MeToJaMu
3/IeKTPUYECKUX U3MepeHUH, 3HaeT YCTPOUCTBO Y MPUHLUII IeHCTBUS 37eKTPUYECKUX MallliH.

4 0asiy1a BBICTAB/ISIETCS CTYJEHTY, KOTODbI TIPUHMMAaeT aKTHMBHOE ydYacTHe B BBITIOJTHEHWU
paboThI, MPaBUILHO U aKKypaTHO O)OpPMJIsieT OTUeT: TIPX OTBeTe Ha M0CTaB/IeHHbIe BOMPOCHI /10y CKaeT
He3HauuTe/IbHble HeTOUHOCTH, He MCKaKatoIll1e ero CoZiepKaHusl.

3 0amia BBICTAB/ISETCSA CTYJEHTY, KOTODBIM IPUHUMAeT He OueHb AaKTUBHOE yuacTHe B
BBITIOJTHEHUU pPaboThl, MPaBUABHO W aKKypaTHO O¢opMIseT OTueT, MpPU OTBeTe Ha I0CTaBJ/ieHHbIe
BOIIPOCHI JOMyCKaeT HETOYHOCTH.

2 0a/1a BBLICTaB/ISI€TCS CTYJEHTY, KOTOPBIA TIACCMBHO OTHOCHUTCSI K BBITIOJTHEHWIO paboTHI,
NpaBUIbHO O()OPMIISIET OTUET, [IPU OTBETE Ha [10CTaBJ/IeHHbIE BOIIPOCHI UCIIBITHIBAET 3aTPYAHEHMUS.

(I)OH/] TeCTOBbIX 3a,ua1mifl AJIA TEKYIEro KOHTPOJisA 3HAHHUM 110 TeMe:

(Bbibepume o0uH sapuaHm omeema)
YacToTa BpaleHusi MarHUTHOTO M0Jisi aCHHXPOHHOro ABurarensa 1000 06/mMun. YacroTa
BpaieHusi poropa 950 06/MuH. Onpe/ie/TNTh CKOJTb)KEHHE.
50
0,5
5
+0,05
Kakoii u3 crioco00B pery/iMpoBaHHs YaCcTOThI BPaLeHUsI POTOPa aCHHXPOHHOT'O /{BUTaTeIsl
CaMbIil 9KOHOMHYHBIN?
YacToTHOe peryiMpoBaHye
+PerynvupoBaHue n3MepeHreM urciia rnap rnoarCcoB
PeocratHoe perynupoBaHue
Hu ozviH 13 BhILLIenepeurciieHHbIX
C Kakoii 1ie/1bI0 MPHU MyCKe B [ienb 00MOTKH ()a3HOro poTopa aCHHXPOHHOI'O JBUraTe/isi BBOJAT
AOMO/IHUTE/IbHOE CONPOTHUB/IeHne?
+/[17151 nony4yeHrss MakKCUMa/IbHOTO HauaabHOTO IyCKOBOI'O MOMEHTA.
[1s monyyeHUs MUHMMa/IbHOTO HayaJbHOT O IIyCKOBOI'O MOMEHTA.
115 yMeHbIlIeHUs] MeXxaHUUeCKHUX MoTepb U M3HOCa KoJiel]| U L[eTOK
M ysenmmuenus KIII nsuraresis
Onpepenure 4acToTy BpallieHHs MarHUTHOTO 10JIS1 CTaTOPa aCHHXPOHHOI'0 KOPOTK03aMKHYTOI'0
ABUraTeJisi, eC/iM YMC/I0 Map MmoJacoB paBHa 1, a yacrora Toka 50 I'ny.
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+3000 06/mMuH

1000 o6/MuH

1500 o6/MuH

500 o6/mMuH

.Kak n3meHNTh HampaBJ/ieHNe BpallleHUsA MarHUTHOI'O 110J/Is1 CTaTOPa aCHHXPOHHOro Tpex(a3Horo
JABUraresns?

[JoctaTouHo U3MeHUTH MOPSIOK YepeZioBaHUs BCex TPEX (a3

+JloCcTaTOYHO U3MEHUTH MOPSAJI0K YepeloBaHus ABYX (a3 13 TPEX

[ocTtaTouHO U3MEeHUTH MOPSI0K YepeloBaHUsI OHOU (pa3bl

JTO cAenaTb HEBO3MOXXHO

Kaky1o MakcMMa/ibHYH 4acTOTy BpallleHHs HMeeT Bpaljaloineecss MarHUTHoe 1oJie
ACMHXPOHHOTIO /JBUraTe/isl IPH 4YacToTe nepeMmeHHoro Toka 50 I'y?

1000 o6/MuH

5000 o6/MuH

+3000 06/mMuH

100 06/muH

ITeperpy3ouHasi CiocOOHOCTH aCHHXPOHHOI'O JABUTaTe/Isl ONpe/e/IAeTCs TaK:

OTHoLIeHMe TyCKOBOTO MOM€eHTa K HOMHUHAa/TbHOMY

+OTHOLLIeHVe MaKCUMaTbHOIO MOMEHTa K HOMUHA/IbHOMY

OTHoLIeHMe TyCKOBOT0 TOKA K HOMUHA/IbHOMY TOKY

OTHoLIeHre HOMHHA/IBHOIO TOKA K IIyCKOBOM

Yemy paBHa MexaHU4YecKasi MOIIIHOCTh B aCHHXPOHHOM /IBUraresie [IPH HellOABH)KHOM poTope
(S=1)?

+P=0

P>0

P<0

Mol{HOCTb Ha Bajly ABUraress

IToueMy MarHMTONMPOBOJ CTaTOPa ACHHXPOHHOTO ABUraTe/IA HAOUPAIOT U3 U30/TMPOBAHHBIX
JINCTOB 3/1eKTPOTeXHUUYECKOU cTaau?

115 yMeHbI1IeHNs TOTephb Ha MlepeMarHiuMBaHue

+/[1711 yMeHbIlIeHYs [10Tepb Ha BUXPEBbIe TOKU

[l yBeMueHust COTPOTUBIIEHUS

13 KOHCTPYKLIMOHHBIX COOOpaKeHUi

IIpu pery/IMpoBaHHUM YacTOThI BPAILleHHsI MAarHUTHOT'O 10J/Isi aCHHXPOHHOI0 JABUraTe/s ObLIH
noyty4yeHsbl cieyrwmue Benuunbl: 1500; 1000; 750 06/Mun. KakuM crioco6oM oCyiiecTB/isijioCh
pery/iupoBaHMe 4acTOThl BpaleHus?

YacToTHOe pery/MpoBaHue.

[TonrocHoe peryupoBaHue.

+PeocraTHoe perynupoBaHue

Hu ofHMM 13 BblLIeNepeurcieHHbIX

Uto siB/1sieTCA Bpaljalolelcs 4YacTbl0 B aCHHXPOHHOM /iBHrarese?

Cratop

+Potop

Axops

CrannHa

PoTop 4eThIpexmno/Il0CHOr0 aCHHXPOHHOI'0 ABMraTe/is, NOAK/IIYeHHbIU K ceTH Tpex(a3Horo Toka
c vacroroii 50 I'y, Bpamaerca c yacroroi 1440 06/MuH. UeMy paBHO CKOJIbXeHHe?

0,56

+0,44

1,3

0,96
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C KaKoH 11e/IbI0 aCHHXPOHHBIH JBUTaTe/b C ()a3HbIM POTOPOM CHA0)Kal0T KOHTAKTHBIMH
KOJIbI]aMM U IIeTKamMu?

+ /15151 coeiliHeHUs1 pOTOpa C pPeryJMpOBOUYHBIM PEOCTaTOM

[ coeprHeHus cTaTopa C peryJMpoBOYHBIM PEOCTaTOM

[ng nopxroueHus ABUraresisi K 31eKTpUUeCKOr CeTH

[nsg coeprHeHrst poTopa CO CTaTOPOM

Y06epure HeCyeCTBYWOIHI CIIOCO0 pery/JiMpoBaHusA CKOPOCTH BPallleH!s aCHHXPOHHOT0
ABUTaTeJIsl.

YacToTHOe peryiMpoBaHye

PerynupoBaHye n3MeHeHVeM Urc/a nap MoarCoB

+PerynvpoBaHue CKO/Ib)XeHHEeM

PeocratHoe perynupoBaHue

Tpexda3Hbii aCHHXPOHHBIN JBUraTe /b MOIHOCTHIO 1 KBT BK/IIoueH B ogHo(da3Hy1o ceTh. Kakyo
T10/1e3HYI0 MOILIIHOCTH Ha Ba/Iy MOXXHO MOJIy4YHTh OT 3TOr0 ABUraress?

He 6osee 200 Bt

He 6osee 700 Bt

+He menee 1 kBT

He menee 3 kBt

Jins npeo0Opa3oBaHus KaKo# SHeprud npejHa3HaYeHbl aCHHXPOHHbIE ABUTaTeTu?
+3DJIeKTPUUeCKON S3HeprUM B MeXaHUYeCKYHo

MexaHUUYeCcKOW 3Hepryuy B 3/1eKTPUUYECKYI0

ONeKTpUYeCKOW SHepryy B TEIVIOBYHO

MexaHWUeCKOM SHepryuy BO BHYTPEHHIOIO

ITepeuncinTe peXXUMbI Pad0Thl ACHHXPOHHOT0 3/IEKTPOABUIaTe s

PexxuiMbl gBUTaTEST

Pexxvm renepaTtopa

Pe)xuM 3/1eKTpOMarHMTHOr 0 TOpMO3a

+Bce nepeunciieHHbIe

Kak Ha3bIBaeTcsi 0CHOBHasl XapaKTepPUCTUKA aCHHXPOHHOI'0 ABUraTe/isa?

BHelHsisi xapakTepucTUKa

+MexaHnueckasi XxapaKTepUCTHUKa

PerynupoBouHasi XxapakTeprCTHKa

CkonbxeHue

CHHXPOHHM3M CHHXPOHHOI0 reHepaTopa, padoTaroiiero B 3HeprocucreMe HeBO3MO)KeH, eCJIH:
+Bpatjatomyii MOMeHT TypOUHbI 00JIbllIe aMIIUTY /bl 37IeKTPOMarHUTHOO MOMEHTa.
Bpartaroiiuii MOMeHT TypOHHBI MeHbIIIe aMIUTUTYAb] 3/IeKTPOMAarHUTHOTO MOMEHTa.

OTH MOMEHTHI paBHbI

Bornpoc 3ajaH HEKOpPeKTHO

Kakum 00pa3oM B03MO)KHO H3MEHATH B IIMPOKHUX mpe/enax Ko3()GUumueHT MOIHOCTH
CHUHXPOHHOI'0 ABUTraTeis?

Bo3zeiicTBys Ha TOK B 0OMOTKe CTaTOpa /BUTaTe s

+Bo31eicTBys Ha TOK BO30Y>KJeHUSsI IBUTATeIst

B 06oux 3Tux ciydasx

JTO cAenaTb HEBO3MOXXHO

Kakoe KO/JIM4eCTBO MOJIKOCOB A0/DKHO ObITH Y CHHXPOHHOI'0 F€HepaTopa, MMEIOIero 4acToTy ToKa
50 'y, ec/id pOTOP BpAIAETCs C YacTOTOH 125 00/MuH?

+24 napbl

12 nap

48 nap

6 map

C Kako# CKOpPOCThI0 BpalljaeTcsi pOTOP CHHXPOHHOI0 reHeparopa?

+C TOM ’Xe CKOPOCTBIO, UYTO U KPYTOBOE MarHUTHOE T10JIe TOKOB CTaTopa
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Co ckopocTbto, 60JIBIIIel CKOPOCTU BpallleHHs 10/ TOKOB CTaTopa

Co CKOpOCTbIO, MeHbI1Iel CKOPOCTU BpallleHHs T0Jisi TOKOB CTaTopa

CKopocCThb BpalljeHusi poTopa Orpe/esisieTCsi 3aB0/JOM-U3r0TOBUTe/IeEM

C Kakoi 11e/1bI0 Ha POTOpe CHHXPOHHOI0 IBUTraTe /Il HHOI'/la Pa3MellaloT /JON0/IHUTEe/IbHYI0
KOPOTKO03aMKHYTYI0 00MOTKY?
[nst yBenMueHUs Bpalllalollliero MOMeHTa
[nst ymeHbIlIeHUs1 Bpalllatolliero MOMeHTa

+ /17151 pacCKpy4YMBaHUsI pOTOPA TPH 3aIlyCcKe
[nst perynMpoBaHysi CKOPOCTH BpallleHUst

Y cunxpoHHOro Tpex¢gasHoro ABUraresisi Harpy3ka Ha Bajly yMeHbIIW/Iach B 3 pa3a. ismenuTcs
JIM 4acTOTa BpallieHusi poTopa?

Yacrtora BpalljeHus1 poTopa yBeJduuaachk B 3 pas3a

YacTtora BpalljeHus1 poTopa YMeHbIlIWIach B 3 pa3a

YacTtora BpalljeHus1 poTopa He 3aBUCUT OT Harpy3Ky Ha Baly

+YacToTa BpalljeHHsi pOTOpa YBeJUun/Iach

CHHXPOHHBbIe KOMII€HCAaTOPhI, MCIO/IL3YIOLIUecs /A yayulieHus Ko3¢¢uiueHTa MOIHOCTH
NMPOMBIIILJIEHHBIX CeTel, MOTPed/IAT U3 CEeTH

WHAYKTUBHBIA TOK

peaKTHUBHBIN TOK

aKTUBHBIN TOK

+eMKOCTHBIA TOK

KakuM J0/DKeH OBITh 3a30p MeX/y POTOPOM M CTaTOPOM CHHXPOHHOI0 reHepaTopa Jjist
o0ecreyeHUsi CHHYCOH/Ja/IbHOH (opMbl MHAYHUpPYyemoi I/[C?

+YBe/IMUMBAIOIIUMCS OT CepeJUHbI K KpasiM MOJIFOCHOTO HaKOHEeUHHKa

YMeHbLIALUMCS OT Cepe[iMHbI K KpasiM TT0J/IFOCHOTO HaKOHEeYHUKA

CTporo oiMHaKOBBIM T10 BCe€M OKPY>KHOCTH pOTOpa

3a3op fomkeH ObITh 1- 1,5 MM

C Kakoi 4acToToH BpPalaeTcsi MarHUTHOE 10J/ie 00MOTOK CTaTOpPa CHHXPOHHOI'0 reHepaTopa,
e/ B ero o0mMorkax uaaynupyercs 3/IC yacroroii 50 I'ty, a MHAYKTOpP MMeeT YeThIpe Maphl
MOJIK0COB?

3000 o6/MuH

+750 06/MuH

1500 o6/mMuH

200 o6/muH

CHHXPOHHbBIE IBUraTe/JId OTHOCATCA K IBUraTe/IsAM:

C pery/JiMpyeMoi 4acTOTOM BpallleHUsi

+C HeperyJ/JMpyeMol 4aCTOTOM BpalljeHusI

CO CTyIeHYaThIM pery/JvMpoBaHHEeM YaCTOThl BpallleHUsl

C TIJIaBHBIM peryJ/IMpOBaHKeM UYaCTOThI BpallleHusI

Y MaluMHBI IOCTOAHHOI0 TOKA HaMMeHee Ha/Je)KHOHM YacTbI0 AB/ISIeTCS:

T0JIr0Ca

SIKOPb

KOJIJIEKTOP

+11[€TOUYHO- KOJJIEKTOPHBIN y3e

YacToTa BpalljeH!si aACHHXPOHHOI'0 ABUraTe/isi IPU YMeHbIIeHUH MeXaHUYeCKOH Harpy3kH Ha
Basy:

+yBeJTMUUTCS

He U3MeHUTCS

CTaHeT paBHa HYJIIO

YMEHBIIUTCS

HanpaB/ieHue BpalleHUsA Mar HUTHOTO MOJIsi CTaTOPa aCHHXPOHHOI0 IBUTaTe s 3aBUCHUT OT:
BeJIMUMHBI MIO/IBOJUMOTO HarpsbKeHUst
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+IopsAjKa yepeoBaHUsA (1)613 Hallpsi>KeHUs CTaTOpa
YdCTOThI HI/ITaI-OI_LIEI‘/JI ceTu
Be/IMYMHEI I10ABOAMMOI'O TOKA

Lty

ACHHXPOHHOMY /ABMTaTe/Il0 NPUHA//IEKUT MeXaHHuecKas XapaKTepucTHKa
2

+B

a

6

O0OMoTKa B030Y)XX/IeHHsI, PaCI0/I0’KeHHAsA Ha POTOpe CHHXPOHHOHW MAaIllUHBI, OK/THYAeTCs K

HCTOYHHUKY:

MPSIMOYTO/IbHBIX UMITY/IbCOB

0ZHO(pa3HOTO CUHYCOU/IaTbHOTO TOKa

Tpex(a3HOro HalpsyKeHuUst

+TI0CTOSIHHOT O TOKa

POTOP HeABHOIO/TIOCHOM CI/IHXPOHHOﬁ MaIlIMHbI MIPEACTAB/IEH HAa PUCYHKE:
1

+3 4

B cMHXPOHHO# MallIMHe B P&)XHUMe IBUTaTeJIsl MoJie CTaTopa BPalljaeTcs:

+C0 CKOPOCTBIO, paBHOW CKOPOCTH BpallleHUsi poTopa

Me/jj/leHHee POTopa

CO CKOPOCThI0, BIBOe 60JIbIlIel CKOPOCTH BpallleHHsI POTopa

ObICTpee poTopa

JI/isl M3roTOB/IeHHSA NJIACTHH KOJ/IJIEKTOPA MAallIMH MOCTOSTHHOT0 TOKA MPUMEHSIeTCH:
+Megb

Crasnb

AntoMUHUN

JItoboii MeTaslT U3 TIepeurC/IeHHbIX BhIIlIe

Kak BBIYHC/IMTD CKOJIbKeHHe TPpex()a3HOro aCHHXPOHHOI0 3/IEKTPOABUTaTe/Is1?

+5 =" 100%

n
s="""100%
nl
S=n,—n,
5=
p

40. HeoctaTkoM Tpex(¢a3HOro aCHHXPOHHOI'0 3/1eKTPO/iBUraTe /sl C KOPOTKO03aMKHYTBIM
POTOPOM SIBJISIETCA:

Marast MOLLIHOCTb

+BbICOKMI yCKOBOM TOK

Huzkun KI1/Q

Huzkuii cosg

Kak u3MeHUTH Hanpas/ieHUe BpalleHusi MarHUTHOI 0 110/1 Tpex(a3Horo Toka?



W3MeHuUTh HarpaB/ieHe HeBO3MOKHO

Hy>xHO oMeHATb MecTamH Bce TpU (passl

+Hy>KHO 1TOMEeHSITb MeCTaMH /iBe Jito0ble a3kl

W3MeHUTB 4aCTOTYy NUTAKOLLero HalpsyKeHUst

Jinisi uero npM nmyckKe Tpex¢a3HOro aCHHXpPOHHOI'0 3/IeKTPO/BUraTeis B 0AHO(Ga3HOM pexuMme
HCI0/1b3YI0T KOH/I€HCAaTOPhI?

7151 3al{AThI 3/IeKTPO/ABUIaTe s OT [leperpy3Ku

st n3MeHeHUs HarlpaB/ieHUs BpalljeHUs 3/1eKTPOJBUrarTes

+ /17151 mosy4eHUs BpalllatoIerocst MarHUTHOTO 1107151

st orpaHuYeHus TOKa.

Y Kakux 3/IeKTpoABHraresieldl CKOpOCThb BpallleHHsl He 3aBUCHUT OT Harpy3KH Ha Bamy?
[TocTosiHHOTO TOKa

ACUHXPOHHBIX

+CHUHXPOHHBIX

KosekTopHbIX

JiBUraTes M padoTalT NP HOMMHA/IBHBIX CKOPOCTSAX BpaieHusi n2. CKOPoCTh BpallieHus
MarHUuTHBIX noJied n1=1500 06/mMuH. IIpu Kakoi U3 yKa3aHHBIX CKOPOCTeH BpallleHHs iBUraTe b
He MOXXeT paboTarhb:

1420 o6/munH

+1510 06/mMuH

1390 o6/mMuH

1460 o6/muH

Yto npou30ii/ieT, ec/id yBeJIMYNTh HArpy3Ky Ha Ba/ly aCHHXPOHHOI'0 ABUraTeisa?
YMeHBLINTCS CKOJIb)KeHHe S

+YBe/MUUTCS CKOJIb)KEHHE S

YBemmuuTCs yacToTa BpaljeHuss MarHUTHOT'O 11071 NC

YMeHbIIUTCS TOTPe6sisieMblid TOK

MeTouKa 1TpoBeieHUsi TEeKYILero KOHTPOJIs

[TapameTpbl METOAMKHU 3HayeHue rapameTpa
IIpenen nanTeILHOCTHA BCErO KOHTPOJIA 20 MUHYT
[TocnemoBaTebHOCTb BbIOOPA TECTOBBIX 3aJJaHUM CrnyuaiiHasi
[1pepiaraeMoe KOJIMUeCTBO TeCTOBBIX 3alaHUM 10

KpuTepuu o1jeHKH:

5 0a//IOB - OLIEHKA «OTJIMYHO» BBICTABJISIETCS CTYAEHTY, KOTOPBIA MPaBWIHHO BhIMTOMHUI 90-
100% TecTOBBIX 3a/laHUM.

4 0a/IoB - OLIEHKA «XOPOLI0» BBICTABJISETCS CTY/IeHTY, KOTOPBIY MPaBUIBHO BhIMOHUI 70-80%
TeCTOBBIX 3aJjaHUM.

3 0Ga/ma - OIeHKA «Y/JOBJETBOPUTENbHO» BBICTAB/ISETCS CTYJEHTY, KOTOPBIH IPaBUILHO
BbINo/IHWI 50-60% TecToBbIX 3a/]JaHUM.

OueHKa «Hey/0B/IeTBOPUTE/NIbHO» BBICTAB/ISAETCS CTYZEHTY, KOTOPbIM IPaBU/IbHO BBITOTHUT
MeHee 50% TeCTOBBIX 3a/laHUM, Oa/l/Ibl HE BBICTABJISIOTCS.
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Pa3gen 6 «JeKTpuueckue NpudOpPbI U H3MePeHHsl. I/IeKTP00e30MacHOCTb.»
KoHnTponupyemble KoMneTeHLIMH (3HAHUS, YMEHUS):
OK-1; 2; 6I1K — 1.2; 2.3Y1; Y2, 33, JIP-18

JIaGopaTopHasi pabora
Tema: UccnepoBanue o/jH0¢a3HOro MHAYKIIMOHHOI0 CUeTUMKa
3/IeKTPUYECKO! YJHePrum
(Bpemsi IpoBeZieHUsT 3aHATUS — 2 Uaca)

Lleab pabombl: ©3ydeHue yCTPOUCTBA, TIPUHLIMIA PabOThI 0HO(A3HOTO MHAYKLIMOHHOTO CUeTUYHKA
3/IEKTPUYECKOM SHEPIUH, BK/TIOUEHHE €T0 B CeTh 1 OCYIL|ECTB/IEHHE TTOBEPKHL.

ITopsidok ebinoaHeHus pabomoil
1. VI3yuuTb KOHCTPYKLIMIO CUETUNKA, IPUHLIUT €r0 paboThlI.
2. Cobpatb cxeMy COriaCHO PUCYHKY.

Cyetumk

o>

rr 1T I

*Rus]

EL

Puc. IpuHyunuanbHas 3nekmpuueckas cxemd
nabopamopHoll ycmaHo8Ku

3. YcraHaB/MBasi pa3MyHYH) JIAMIIOBYIO Harpy3ky, [Jii KaXJOro 3HAaueHWs TOKa OIpPeAeTUTh TI0
CeKyH/IoMepy BpeMsi, 3a KOTopoe Auck zenaeT 10 o6opoToB. Bce mosmyueHHble aHHbIE HaIpsDKeHUs,

TOKAd 1 BpeMEHH 3aHeCTU B Ta6111/1uy.

4. BeIUMC/IUTD HOMHWHA/IBHYIO U AEﬁCTBHTeﬂbHym IMMOCTOAHHBIE, OTHOCUTEJ/IbHYIO ITOIPEIHOCTL AJId BCEX

PE)KUMOB Harpy3KH CUETUHKa.
5. Caenartb BBIBO/IbI O TIPUTOHOCTH JJAHHOTO CUETUMKA.
Tabauya. Pe3ynbmambl uccnedo8aHust
00HO(pA3HO20 cuemuuKa 31eKmpu4ecKoli 3Hepauu

No N3mepeHo Berumcieno
oo | UB| LA t, C n,06 | Cg, Br-c/o6 | Ca, BT-c/06 o, %
1
2
3
4

CoolepacaHue omuema
1. CxeMa BK/IHOUeHUSs1 OAHO(A3HOTO UHAYKI[MOHHOIO CUeTUHKA B CETh.
2. Tabnua ¢ pe3ybTaTaMy U3MepPeHHbIX U BEIUUC/IeHHBIX 3HaUeHHUH.
3. BbIBOZIbI O pe3yJibTaTax MOBEPKU CYETUUKA.
KoHTpo/ibHBIE BONPOCHI
1. EquHULIbI B3MepeHUsi 31eKTPUUeCcKO SHeprum.
2. OCHOBHBIE UAaCTH CUETUMKA U UX Ha3HaueHue.
3. [IpunHLMNI paboThl UHAYKIIMOHHOTO CUETUHKA.
4. Y10 yKa3bIBaeTCs B [acopTe CUeTUMrKa?
5. UTo Ha3bIBaeTCs repejaTOYHbIM UKMC/IOM CYETUYMKA?
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6. UTo mokasbiBaeT KjacC TOYHOCTH CYETUYUKA?

7. YTo Ha3biBaeTCsi HOMUHA/ILHOM TTIOCTOSIHHOM cueTurKa? Kak oHa oripeziesnisieTcs?
8. UTo Ha3bIBaeTcs AeUCTBUTEIbHOM MOCTOSTHHOM CUeTYuKa?

9. Kak orpeziesiuTh IOTPeLIHOCTb CYeTUrKa?

B KOHLIe 3aHATHUA TIIpernofdBaTe/ib IIyTeM YCTHOI'O OIIpOCa IIPOBEPSAET YCBOEHHE 3HaHM
CTyA€HTaMU I10 BOIIPpOCaM [Jisd CAMOITPOBEPKHU. OCl)OpM]IEHHbIe OTUYETHI ITPOBEPAOTCA U MMOAINHNCBIBAOTCA
rnperiogaBaTesjieM.

KpuTepuu onjeHKu:

5 0a/UI0OB BBICTAB/SIETCSI CTYAEHTY, KOTOPBI NMPUHMMAET aKTUBHOE ydYacTHe B BBITIOJIHEHUU
paboThl, MpPaBW/ILHO U aKKypaTHO OQOpMJIsieT OTuUeT, TpPaBU/bHO OTBeuaeT Ha BCe TOCTaBJIeHHbIe
BOMPOCHI, yMeeT TI0/b30BaThbCsl  37IEKTPOM3MEPUTE/IbHBIMU  NPUOOpaMu,  BjiajileeT  MeTo[aMU
3/IeKTPUYECKUX U3MEpPEeHUI.

4 0asy1a BBICTAB/ISIETCS CTYJEHTY, KOTOpbI TIPUHMMAaeT aKTHMBHOE y4YacTHe B BBITIOJTHEHWU
paboThI, MPaBUILHO U aKKypaTHO 0(hOpMJIsieT OTUeT: TMPH OTBeTe Ha MoCTaB/IeHHbIe BOMPOCHI /JOMyCKaeT
He3HauuTe/IbHble HeTOUHOCTH, He MCKa)KatoIll1e ero Co/iepKaHusl.

3 0amia BBICTAB/ISETCSA CTYJEHTY, KOTODBIM IPUHUMAeT He OueHb AaKTUBHOE yuacTHe B
BBITIOJTHEHUM paboThl, MPaBUIBHO W aKKypaTHO o¢opMJseT OTYeT, MpU OTBeTe Ha I10CTaBJieHHbIe
BOIIPOCHI JOMyCKaeT HeTOYHOCTH.

2 0a/1a BBLICTaB/ISI€TCS CTYJEHTY, KOTOPBIA TIACCMBHO OTHOCHUTCSI K BBITIOJTHEHWIO pabOTHI,
NpaBUJIbHO O()OPMIISIET OTUET, [PU OTBETE Ha [10CTaBJ/IeHHbIE BOIIPOCHI UCIIBITHIBAET 3aTPYAHEHMUS.

(I)OH/] TeCTOBbIX 3a,ua1mifl AJIA TEKYIEro KOHTPOJ/id 3HAHHUM 10 TeMe:

(Bbibepume oO0uH eapuaHm omeema)
ITo crenenu 0e30MacHOCTH, 00yC/IOB/IEHHOW XapaKTePOM MPOU3BO/ICTBA U COCTOSTHHEM
OKpY>Kalollel cpebl, IOMeIl|eHHs C IOBbIIIEHHON 0MaCHOCTHIO:
3TO TIOMeLL[eHUs CyXHe, OTaryIvBaeMble C TOKOHENPOBOSIIUMU I10J1aMU M OTHOCUTETbHOM BIa)KHOCTBEO
He 6onee 60 %
+3TO0 MOMeIIEeHUs C BBICOKOU BIXXHOCTBIO, Oosiee 75 %, TOKOMPOBOASAIIMMU T10J1aMH M TEMITePATyPOM
Bbile + 30
3TO MOMeIL[eHHEe C BIaKHOCTBIO, 6/n3Kok K 100 %, XMMHUeCKH aKTUBHOM Cpeioi
BCe IepeurceHHble PU3HaK1
Kakue 11MHHMH 3/1eKTponepeAay UCIO0/Ib3yITCA s Niepejaqyu 3/IeKTPo3Heprumn?
Bospgyuineie
KabenbHbie
[Togzemusbie
+Bce nepeunciieHHbIe
Kakue 3/1eKTpyUecKHe YCTAaHOBKHM C HanpshKeHWeM 0THOCUTE/IbHO 3eMJIM WM KOPITyCOB
annaparoB M 3/IeKTPUYEeCKUX MallliH CYUTAITCA YCTAHOBKAMH BBICOKOI0 HanpsHKeHUs?
YcraHoBku ¢ HaripsbkeHuem 60 B
Ycranosku ¢ HanpsbkeHrem 100 B
YcranoBku ¢ HanpsbkeHrem 250 B
+¥YcraHoBku ¢ HanpsbkeHuem 1000 B
YKakuTe BeJTHUHHBI HAaNPsDKeHNs], IPH KOTOPHIX HE00OX0JUMO BBITIO/THATH 3a3eM/IeHHe
3/1eKTPO00OpPY/A0BaHUSI B MIOMeIIeHHAX 0e3 MOBBIIEHHO! 0MaCHOCTH.
+127 B
220 B
380 B
660 B
Jiis1 3a1MThI 3/IeKTPUYEeCKUX ceTeld HanpspkeHueM 10 1000 B npumMeHsioT:
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aBTOMaTUUeCKre BbIK/IH0YaTen
+TI71aBKYe TIpe/JOXPaHUTeTN

U Te, U Jpyrue

HU Te, HU Jpyrye

Kakyo onacHOCTh NpeAcTaB/ifgeT Pe30HaHC HaNpsDKeHU! /IS 3/IeKTPHUeCKHX YCTPONCTB?
HeponyctrMblli meperpeB OT/e/IbHBIX 3/1eMEHTOB 3/IeKTPUYECKON LieNn

[Tpo6oit u3onsMyM 00MOTOK 3/1eKTPUUeCKHX MaIlWH U arrapaToB

[Tpo6oit uzonsmy Kabesneil 1 KOH/IeHCATOPOB

+Bce nepeunciieHHble aBapyUlHbIE PEXXKUMBbI

JJIeKTpHuecKHe 1jefH BHICOKOI0 HanpsHKeHU:

ceTH HarpsbkeHveMm 7o 1 kB

ceTu HarpsbkeHueM ot 6 1o 20 kB

+ceTu HarpsbkeHveM 35 KB

cetu HanpsbkeHueM 1000 kB

Kakoe HampspkeHHe J0MyCTHMO B 0C000 OMACHBIX YCI0BUAX?

660 B

36 B

12B

+380/220 B

B COOTBeTCTBHMM C TPeOOBAHUSMH K 3allUTe OT BO3/AEHCTBHI OKPY)KaloIIeH cpe/bl
3/IeKTPO/ABMTaTe /1! BbITIO/THATCA:

3alUIeHHbIMU

3aKpbITBIMU

B3pbIBOOE30I1aCHBIMU

+BCeMH TepeurcieHHbIMU

Kakoii TOK Hanosiee omaceH /151 Ye/I0BeKa MPHU MPOYNX PAaBHBIX YCIOBUAX?
[TocTosiHHBIM

[Tepemennsiii ¢ yactoroit 50 I'y

[Tepemennsiii ¢ yactorout 50 MI'y

+0OracHOCTb BO BCeX Cyvasx

Kakoe HanpshKeHHe JOIyCTMMO B IOMeII[eHHAX C MOBbIIIIEHHOHN 0NMaCHOCTBIO ?
660 B

36 B

12B

+180/220 B

Ykakute HanGo/IblIee 1 HAUMeHbIIIee HANPsDKeHUs1 MPUKOCHOBEHHs, YCTaHOB/IEHHBIe
NMpaBWIaMH TEXHUKH 0€30MacHOCTH B 3aBUCUMOCTH OT BHELIIHUX YC/IOBHIA:
+127Bu6B

65Bul2B

36Bul2B

65Bu6B

OT uero 3aBHCHUT CTelleHb NOPa)KeHHs Ye10BeKa 3/IeKTPUYeCKUM TOKOM?

Ot cunbl TOKa

OT YaCTOThI TOKa

OT HarpspKeHUs

+OT BCex nepeunc/ieHHbIX (aKTOPOB

Kakas s/1eKTpriueckasi BeJIMUiHa 0OKa3bIBaeT HeMocpe/CTBeHHOe (hr3nuecKoe BO3/jeCTBHE Ha
OpraHusM uejoBeKa?

Bospgyuineie

KabenbHbie

[Togzemusbie

+Bce nepeunciieHHbIe

67



CMepTe/IbHBIM /iJIsl Ue/I0BeKa AB/ISIeTCS TOK:

20 MA

50 MA

+100 MA

200 MA

YacToTa Ha/laB/IMBaHU Ha IPY/IHYI0 K/IeTKY NPHU MPOBeJeHNH Hapy)KHOr'0 Macca)ka cep/jua:
Kaxgprie 0,5 ¢

+O[vH pas B CeKyHAy

Yepes kaxxple 2 ¢

Yepes kaxkple 3 ¢

Kakoe B03/jeliCTBHe Ha OPTraHM3M Ue/I0OBeKa OKa3bIBaeT /IeKTPUUeCKUM TOK?

TonbKo TepMUUecKoe JieHCTBUe

Tonbko MexaHHUUecKoe efcTBUe

Tonbko OMoIOrMUecKoe AeMCcTBre

+Bcé BhillIerepeurcieHHOe

Kakum 00pa3om c/1ejyeT BbIXOAUTH M3 30HbI «IIIaroBOr0» HaMpPsDKeHUs ?

OOBLIUHBIM IIIarOM

berom

+ «['ycuHbIM» 11arOM

[InpokrMH 111araMu B yCKOPEHHOM Temrie

B KakoM cjiydyae nmpu MopakeH!HU 3/1eKTPUUEeCKHMM TOKOM BbI30B CKOPOI MOMOILM /I
MOCTPA/JaBUIEro AB/IAETCA Heo0sA3aTe/IbHBIM?

B ciiydae eciiv ocTpaiaBIIMiA MTOTYUXIT OXKOTU

B cnyuae eciu mocsie oka3aHus MepBOi MOMOILY TIOCTPA/IaBIINHN «TIpULLies B ce0si»

Ecnu noctpagaBiimii MOXKeT CaMOCTOSITe/TbHO MepeJBUraThCs

+Bo Bcex ciyuasix mopa’keHHs 3/IeKTPUUeCKM TOKOM BBI30B Bpaya sIB/isieTCst 06s13aTe/TbHbIM
Mo0>KHO /11 MCII0/1b30BaTh CPe/ICTBA 3alUThI C HCTEKIIIUM CPOKOM IrOAHOCTH?

MokHO

+He pgonyckaercs

Mo0>kHO, HO TOJIBKO TIPH OTCYTCTBUM BHEIIIHUX TTOBPEXX/IeHUM

Mo>kHO, TONBKO C pa3pelleHurs HeloCcpeCTBEHHOTO

J/leKTpUUecKoe CONMpoTUB/ieHHe uenoBedyeckoro Tesia 3000 Om. Kakou TOK NPOXOAUT Yepe3 Hero,
eC/IM Ye/I0BeK Hax0AuTcA noj Hanpspkenuem 380 B?

19 MA

+13 MA

20 MA

50 MA

MeTopuKa 1TpoBeieHUsi TeKYILero KOHTPOJIs

[TapameTpbl METOJUKU 3HaueHHe napameTpa

IIpenen nanTeILHOCTHA BCErO KOHTPOJIA 20 MUHYT

[TocnemoBaTebHOCTb BbIOOPA TECTOBBIX 3aJJaHUM CrnyuaiiHasi

[1pepiaraeMoe KOIMUeCTBO TeCTOBBIX 3alaHUM 10

KpuTepuu o1jeHKH:

5 0a//IOB - OLIEHKA «OTJIMYHO» BBICTABJISIETCS CTYAEHTY, KOTODPBIM MPaBWIHHO BhITOJHUI 90-
100% TecTOBBIX 3a/laHUM.

4 0a/IoB - OLIEHKA «XOPOLI0» BBICTABJISETCS CTY/IeHTY, KOTOPBIY MPaBUIBHO BhIMOHUI 70-80%
TeCTOBBIX 3aJjaHUM.

3 0Ga/ma - OIeHKA «Y/JOBJETBOPUTENILHO» BBICTAB/ISETCS CTYJEHTY, KOTODPBbIH ITPaBUJIBHO
BbINo/HWI 50-60% TecToBbIX 3a/JaHUM.

OueHKa «Hey/I0B/IeTBOPUTE/IbHO» BBICTAB/ISAETCS CTYZEHTY, KOTOPbIM IPaBU/IbHO BBITOTHU
MeHee 50% TeCTOBBIX 3a/laHUM, Oa/l/Ibl HE BBICTABJISIOTCS.
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Paszgen 7 «J/1eKTpoHHUKa.»
KoHnTponupyemble KoMneTeHLIMH (3HaHUS, YMEHUS):
OK-3; 4; 6; 8; 9, 10; [IK — 1.1; 1.2, ¥2; ¥3; 31; 32, JIP-18

JIaGopaTopHasi pabora
Tema: McciejoBaHMe MOTYNPOBOJHHKOBBIX BhIIPSAMHUTE/IeH
MepeMeHHOro ToKa
(Bpemst TIpoBeieHusT 3aHTHsS — 4 yaca)

Llenb pabombl: n3yueHre yCTPOMCTBA, MPUHIIUIIA 1eHCTBHUS MTO/TyTIPOBOJAHUKOBLIX BLITIPSIMUTETeN
repeMeHHOT'0 TOKa, OCHOBHBIX CXeM BBITIPSIM/IEHHS TIePEMEeHHOT0 TOKa U CTIOCOO0B Cr/IaXkKUBaHUS

HYIIBCBL[I/Iﬁ BBIXOJHOI'O HAIIpsDKEHUS.

ITopsi0ok ebinoaHeHuUst pabombl

VD

1 I
1 1
Y oV !
®o 2 ! | [ 53| | : >
: : RH
l [ s4 S5
~Usx G\D ! | [] 6\/} K ocumnnorpady
I C1 C2:
1 I
No - L >
I

Puc. 1. Cxema uccnedosaHus
00HONO/YNEepuUOOHO20 8bINPSIMUMES
2. CHATb IOKa3aHusI IPUOOPOB 1 OCLIM/IOTPaMMY BBIXOJHOT'0 HATIPSDKEHUS TIPU CIeIyIOIINX PeyKUMax:
— KoHpeHcaTopsl C1, C2 u gpoccensb L1 OTK/IHOUEeHBI;
— nogk/ro4eH Kougencartop Cl;
— NO/IK/TI0YeHbl KoHZeHcaTopsl C1 u C2;
— nogk/roueHsl KoHgeHcatopsl C1 u C2 u gpoccesns L1.
[Toka3aHus rpubOpoB cBeCTH B Tabauiy 1.
Tabauya 1. Pe3ynbmambl uccne0o8aHusi 0OHONO/ynepuoO0HO20 ebinpsmumess

Cxema OJHOITOJIyTIepruOoAHOTI O Bk/roueHue 3/ieMeHTOB
Usx, B Usnbix, B
BBITIPSIMUATEJISI CrJ/Ia)KMBarouero huabTpa
C1
ClucC2
C1,C2ul1l

OCL[I/IIIIIOFpaMMy BBIXOJHOT'O HalIps>K€HUA 3dPUCOBATH B Macirabe.

3. Cobpatb cxeMy COriaCHO PUCYHKY 2.
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Puc. 2. Cxema uccaedogaHusi 08yxnoaynepuoOHo20 MOCMOB020 8bINpMUMes

4. CHATb OCOW/IJIOTPpaMMy BBIXOJHOI'O HaIllIpsDKEHUA W I1OKd3dHHSA l'IpI/I60pOB Mpyu 3aMKHYTOM

I0JIO’KeHUU BBIK/TIOUaTens S1.

5. IToBTOpUTS 1. 4 MIpH 00pbBIBe 1jenu AuoAa VD1 Beikmouatenem S1. [laHHbIe 3aHeCTH B Tabuily 2.

Tabauya 2. Pe3yabmambl uccne0oeaHust

08yXno/iynepuoOH020 U mpexgazHo2o MOCMOB80o20 8binpsimumesell

CxeMa BBITIPSIMUTEJISI [TonoxkeHue BbIK/IIOUATe e Usx, B Ussix, B
[ByxmionynepuoaHbIi 51 BrTHoueH
y YHEpHOA S1 BRIKIIOUEH
Tpexca3HbIii MOCTOBOU S1 u S2 BK/IHOYeHb!
S1 BRIKIIOUEH, S2 BKIIHOUEeH
S1 u S2 BBIK/IIOUEHEI
6. CobpaTh cXeMy COrJIaCHO PUCYHKY 3.
i L1 i
1 — 1
1 1
L r | s3] i
vD1 ZNVD2 ZRVD3 | !
1 1
/s1 s2 ! [s4 /s5 1
AO—1 i i |Rn —
I
| ==C1 ==C2! [] 6\/} K ocuunnorpacy
B © i : >
1 1
I I
co |
@vm A\VvD5 ¥VD6 ! i
I 1
— : !

Puc. 3.. Cxema uccaedosaHus mpexd)a3Hoeo MOCMmMOB020 8blnpAmMumens

7. CHSITb OCL{AJIJIOTPAaMMY BBIXO/IHOT'O HalpsKeHHUs U TToKa3aHUs MprUOopoB:
— IpY 3aMKHYTOM MOJI0KeHUH BbIK/Itouareseit S1 u S2;
— IIpU pa30MKHYTOM I10/I0’)KeHUU S1 ¥ 3aMKHYTOM S2;
— nipu 06peiBe AuozoB VD1 1 VD3 (S1 u S2 pa3oMKHYTHI).
[Toka3zaHust TprOOPOB 3aHECTH B Tabuily 12.2.

ITpumeuaHue. B KaXk/IoM 13 OMBITOB MOJAK/IIOUEHNEM KOHJIEHCaTOPOB U Apoccesisi yoeauTbes B 3¢ heKTUBHOCTH

CT'/Ia>)KMBaHHU A HyJ'ILC(:lL[I/Iﬁ BBIXOJHOI'O HalIpsDKEHUS.

CoodepacaHue omuema

1. [IpuHLUNIAAIbHBIE 3/IeKTPUUeCKUe CXeMbl UCC/Ie/JOBaHUM.
2. Tabnuipl ¢ M3MepeHHBIMU JAHHBIMHU.
3. OcuuiorpaMMbl BXOTHOTO Y BBIXOJHOTO HaTlPsDKeHUS.

4. BeiBogpl 110 paborTe.




KoHTpo/iIbHBIE BONPOCHI

1. [lnst yero Heo6X0IUMO BBITIPSIMJIEHH e TIEPEMEHHOT0 TOKa?

2. TToueMy AMOJ IPOBOJUT 3JIEKTPUUECKUM TOK TOBKO B OJHOM HarpaB/ieHUn?
3. Ha3oBuTe nipeumyliiiecTBa U HeJOCTaTKX UCCIeAYEeMbIX CXEM.

4. Uto Takoe KO3(PPULMEHT My/bCcaliuu?

5. [Touemy T1ipyM MOJK/IIOUEHUU KOH/IEHCATOPOB Tlapajjie/lbHO Harpy3ke KO3G@ULIMEHT My/abcaluu
yMeHbLIaeTcs1?

6. Kakum o6pa3om Apoccesib Cryia)kKuBaeT My/IbCallun?

7. YTo nipou3oiifieT, ecau ApoCcesib MOJK/IOUNTD MapaelbHO Harpy3ke?

8. Uto npousoiiiet, eciu Apoccesb MOJK/II0UNATD M0CeI0BaTe/IbHO C Harpy3Kou?
9. Kak ornpeziesinTh, Kakoul IO/, B MOCTOBOM CXeMe BBbILLIe/ U3 CTPOsi?

B KOHLIe 3aHATHUA TIIpernofdBaTe/ib IIyTeM YCTHOI'O OIIpOCa IIPOBEPSAET YCBOEHHE 3HaHU
CTYyAE€HTaMH I10 BOIIPpOCaM [Jisd CAMOITPOBEPKHU. OCI)OpM]IEHHbIe OTUYETHI ITPOBEPAOTCA U MMOAINHNCBIBAIOTCA
rnperiogaBaTesieM.

KpuTepuu onjeHKu:

5 0a//IOB BBICTAB/SIETCS] CTYJEHTY, KOTODBIM NPUHUMAeT aKTMBHOE Y4yacTHe B BbINOJTHEHUH
paboThl, MpPaBW/ILHO U aKKypaTHO OQOpMJIsieT OTYeT, IPaBWIbHO OTBeuaeT Ha BCe T1OCTaBJIeHHbIe
BOMPOCHI, yMeeT TI0/b30BaThCSl  37IEKTPOM3MEPUTE/IbHBIMU  NPUOOpaMu,  BjafileeT  MeToJaMu
3JIEKTPUUECKUX W3MEPEHHUM, yMeeT TMPOW3BOJUTh TOAOOD 3/IEMEHTOB 3JIEKTPUUECKUX Lereld |
3/IEKTPOHHBIX CXeM, BjlaZleeT MeTO/laMy pacueTa ¥ U3MepeHUsl OCHOBHBIX MapaMeTpPOB 3/IeKTPUYECKHUX,
MarHUTHBIX U 3JIEKTPOHHBIX Lierew;

4 6a/sy1a BBICTAB/ISIETCS CTY/IeHTy, KOTODBIM TPUHMMAaeT aKTUBHOE y4aCThe B BBITIOJHEHUH
paboThI, MPaBUIBLHO U aKKypaTHO 0pOpMJIsieT OTUeT: TIPX OTBeTe Ha MOCTaB/IeHHbIe BOMPOCHI 10MyCKaeT
He3HauuTe/IbHble HeTOUHOCTH, He MCKaXKatoIllie ero Co/ieprKaHusl.

3 0asia BBICTaB/ISETCA CTY/[EHTY, KOTODHIM TNpPUHMMaeT He OUYeHb aKTUBHOE ydYacThe B
BBITIOJTHEHUM pPaboThl, MPaBUABHO W aKKypaTHO O¢opMIseT OTueT, MPU OTBeTe Ha I0CTaBJ/ieHHbIe
BOIIPOCHI JOMyCKaeT HeTOYHOCTH.

2 Da/iy1a BBICTAB/IAETCS CTYJEHTY, KOTOPBI TIACCUBHO OTHOCHUTCS K BBITIOJIHEHHIO DPabOTHI,
NpaBUJIbHO O()OPMIISIET OTUET, [PU OTBETE Ha [10CTaB/IEHHbIE BOIIPOCHI UCIIBITHIBAET 3aTPYAHEHMUS.

(I)OH,I_I TeCTOBbIX 3a,ua1mi71 AJIA TEKYIEro KOHTPOJis 3HAHHUM 110 TeMe:

(Bbibepume oO0uH eapuaHm omeema)
Kakue Anoabl IpUMeHSIOT /ISl BBIIPAMJ/IEHUS [IePeMeHHOro ToKa?
I1nockocTHBIE
ToueuHble
+Te u gpyrue
Hukakue
B KakKux c1y4dasix B CXeMax BbIIIPSIMUTe/Iel HCI0/Ib3yeTCA napa/ule/ibHOe BKIIYeHHue JUOA0B?
[Ipu oTcyTCTBUM KOHZEHCaTOpa
[Ipu oTCyTCTBMM KaTyLIKA
[Ipu oTcyTCTBMYM pe3ucTOpOB
+I1pu oTcyTcTBUM Tpéx(a3Horo TpaHchopmaropa
M3 KaKHX 3/IeMeHTOB MO)KHO COCTaBHMTh Cr/IaXXHBawinye (pUIbTPbI?
U3 pesuctopos
W3 KoHZeHcaTopoB
N3 kaTyliek MHAYKTUBHOCTU
+/3 BCex BblIIIeTIepPeUNCIEHHBIX IPUOOPOB
J/1 BbINPAM/IEHUA [IePeMeHHOr 0 HanpsHKeHUs1 IPUMEeHSI0T:
OpHoasHble BeIIPSMUTENN
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MHoro@da3sHble BbIIPIMUTENN
MocTOoBbI€e BBIIPSIMUATEA
+Bce nepeunciieHHbIe

Kakmue HaIIpdBJ/IEHUA XdPdAKTEPHBI /I COBEPIIEHCTBOBAHUA 3/IEMEHTHOM 0a3bl BHEKTPOHI/IKI/I?

[ToBbIlIeHME HAZIEKHOCTH

CHmKeHHe NoTpeb/ieHN st MOLL{HOCTH

MuHuatropusaLys

+Bce nepeunciieHHbIe

YKaxuTe NMoJIAPHOCTH HAlIPsDKeHHUs Ha SMUTTepe U KO/IJIEKTope TPaH3UCTopa THIla p-n-p.
+IUTOC, T1IFOC

MUHYC, II/IFOC

II/IFOC, MUHYC

MUHYC, MUHYC

KakuM 00pa3oM 3/1eMeHThbI HHTerpajibHOH MHKPOCXeMbI COeJUHAIOT MeX/y C000¥i?
HaribiieHneM 30/10ThIX WIK a/TFOMUHUEBBIX JOPOXKEK yepe3 OKHa B Macke

[Talikoi 1a3epHBIM JIyuoM

TepmokomIipeccrei

+BceMu niepeurcieHHbIMU CITIocobamMu

Kakue 0c00eHHOCTHM XapaKTepHbI KaK /IS HHTerpa/ibHbIX MUKpocxeM (IMC) , Tak 1 A
0o/bIIKMX MHTErpaibHbIX MUKpocxeM(BUC)?

MuHHUATIOPHOCTD

CokpalljeHre BHYTPeHHUX COeIMHUTEbHbBIX TUHUU

KowmruiekcHasi TexHOJIOTUst

+Bce nepeunciieHHbIe

Kak Ha3bIBalOT CPeHUH (/IO y OUIO/IAPHBIX TPAH3UCTOPOB?

Crok

Uctok

+basa

Konnexktop

Ha pucyuke L H300pa)KeHa CTPYKTypa:

TUPUCTOpA

+0UII0/ISIPHOTO TPaH3UCTOPA

BBINPSIMUTE/ILHOIO AU0Aa

CTabUIMTpOHA

Y cnoBHo-rpadpuueckoe 0603HaueHHe CTAOM/IMTPOHA MPe/ICTAB/IEHO Ha PUCYHKeE:

—p—  —b— i EH
1 2 3 4
+1.2
2.1
3.3
4.4
Y cnoBHO-rpaduueckoe o603HaueHHe JHO/HOTO0 THPHUCTOPA NIPe/ICTAaB/IeHO Ha PUCYHKeE:

3 4 I
1 2 :

2

4
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+3
1
YCJIOBHO-I‘pa(l)I/I'-IECKOE 0003HaYeHHE 110/1eBOr0 TPAH3UCTOPa C 30/ ITMPOBAHHBIM 3dTBOPOM

4 <8 -

1

+3

4

2

Y cioBHO-rpaduueckoe 0603HaueHHe 10/I€BOI'0 TPAH3UCTOPA C YNPABJ/ISOIIUM pP-n

4 58 -

4
+2
3
1

MnpeacTaB/I€EHO Hd PUCYHKeE:

NnpeacTaB/I€EHO Hd PUCYHKE:

Ha pucynke u300pakeHa cxema:

OZIHOTIOTYTIePUOHOTO BBITIPSIMUTEJIS

Tpex(a3HOro OIHOMO/IYTIEPUOJHOTO BbITIPSIMUTEJIS

JBYXITOJTyTIEPUO/JHOTO BHITIPSIMUTEJISI C BBIBOJIOM Cpe/IHel TOUKM 0OMOTKH TpaHC(hopmaropa
+IBYXI10/y[IEPHOJHOTO MOCTOBOTO BBITIPSIMUTEJISI

hn

Ha pucynke ¢ W300pakeHa BpeMeHHas JUarpaMMa HanpspKeHHsT Ha BbIXO/e:
+0/IHOMOJTyTIEPUOJHOTO BBITTPSIMUTEIS
Tpex(a3HOro OIHOMOJ/IYTIEPUOJHOTO BbITIPSIMUTEJIS
JBYXIIO/TyTIePUOJHOI0, MOCTOBOTO BBITIPSIMUTEIS
JIBYXITOJTyTIEPUO/JHOTO BHITIPSIMUTEJISI C BBIBOZIOM Cpe/IHE TOUKM 0OMOTKHM TpaHC(hopmaropa
i

Ha pucyHke H300pa)keHa BpeMeHHas JUarpaMMa HamnpsDKeHHusl Ha
BBIXO/I€:

Tpex(ha3HOTro OHOTIO/YTIEPHUOIHOT'O BBITIPSIMUTEJIS

O/THOTIOTYTIEPUOJHOT'O BBITIPIMUTEJIS

+BYXTI0/TyTIEPUOJHOT 0, MOCTOBOT'O BBITIPSIMUTEJISI

TpaHcdopmaTopa
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Ha pucyHke u3o0paxeHa cxema :°
WUHYKTUBHOTO (puibTpa
aKTUBHO-UH/IYKTUBHOTO (pU/IbTpa
eMKOCTHOTO (DU/IbTpa
+aKTUBHO-€MKOCTHOT'O (prsibTpa

IIpuBeaeHbI BpeMeHHbBIE JUarpaMMbl HaNpsDKeHUsT Ha BXo/ie (a) u BbIxo/e (0) ycrpoiicTBa.

JlaHHOe YCTPOHCTBO —

i u

S
7

a) 0)
Tpex(a3HbIl BINPSMUTEb
+CriakKuBaroLuil eMKOCTHOM (PUIBTP
cTabuinM3aTop HarpspKeHUst
BBITIPSIMUTETb

Ha pucyHKe mpuBe/ieHa cxeMa BK/IHOUeHHsI TDAH3UCTOopa C 001umM(ei):
IMUTTEPOM

3emsien

+KO/JIEKTOPOM

6azoii

Ha pucyHke NIPHBe/IeHO 0003HaueHue :
MOCTOBOU BBIITPSIMUTETBHOU CXEMBI

JIeJTUTe s HarpPsDKEeHUST

+0MepaLioHHOr0 YCUTATEJIS

O/THOTIOJ/TYTIEPUO/THOTO BBITIPSIMUTEIS

Ha pucyHke npuBejeHa cxema :
O/IHOTIOJIYIIePUOAHOTO BBINPSAMUTEJIS
+ycunuTens Ha GUIIOJISIPHOM TPaH3UCTOpe
YCU/IUTE/IS Ha [T0/IEBOM TPaH3UCTOpe
Jle/iiTeist HallpshKeHUs

IIpeacTaB/ieHHBIU /|11 yCU/IUTe s rpaduK Ha3bIBaeTCs
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BBIXOJJHOW XapaKTepUCTUKOU

BXO/JIHOU XapaKTepHUCTUKON
+aMIIMTYJHO-4YaCTOTHOM XapaKTepUCTUKOH
(ha30-4yaCcTOTHOM XapaKTepUCTUKOH

Ha pucyHke npuBejeHa cxema:

JleniTesl HalpshKeHust

+Eq
UBHY

HRY

[

+yCI/IJ'II/ITeJ'IH Ha I10/1IeBOM TPaH3UCTOpe
O,E[HOHOIIyHePI/IO,E[HOFO BBIHPHMI/ITEHH
YCUIHTEISI Ha OUIOISIPHOM TPaH3UCTOpe
Ha PHUCYHKE I/I306pa)KEHO yYC/10BHOE 0603H¢’1‘—IEHI/IE 3/IEME€HTAd, BbINO/THAKIIEr0 JIOTHYECKYH0
1
| O— ¥

onepanmio:
crpenka Ilupca (MJIN-HE)
cnoxenus (UJIN)
ymHOXeHus (1)
+uHBepcuu (HE)

IlpuBe/ieHHOe YC/IOBHOE 0003HAUeHHEe COOTBETCTBYeT:
+R-S Tpurrepy

aHasoro-LuppoBoMy rnpeobpas3oBaTe’to

perucTpy

CYeTUUKY

IlpuBe/ieHHOe YC/IOBHOE 0003HAUeHHEe COOTBETCTBYeT:
aHasoro-LuppoBoMy rnpeobpas3oBaTe’to

perucrpy

+J-K Tpurrepy

CUETYUKY

- Q
— Q
IlpuBe/ieHHOe YC/IOBHOE 0003HAUeHHEe COOTBETCTBYeT:
CUETYUKY
perucrpy
+T-Tpurrepy
aHasoro-LiuppoBomMy rnpeobpasoBaTeto
Ha pucyHKe n300pa)keHo yC/I0BHOe 0003HaueHHe 3/1eMeHTa, BBINO/THAIOLIEr0 JIOrHYeCKYH
X

-1
X | — ¥

Xz —

onepanmio:
+cnoxenus (VUJIN)
crpenka Ilupca (MJIN-HE)
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nHBepcuu (HE)

ymHOXeHus (M)

CKO/IBKO pP-N Mepexo/0B CO/ieP)KUT MOJIyIIPOBOJHUKOBBIN H0/?
+OauH

lBa

Tpu

YeTtsIpe

Kak Ha3bIBalOT L[eHTPA/ILHYIO 00/1aCTh B 10/IEBOM TPaH3UCTOpe?
Crok

+Kanan

Nctok

Pyueii

CKO0JIBKO p-n 1epexo/0B Y M0JIyIPOBO/JHUKOBOr0 TPaH3ucTopa?
Opaun

+/IBa

Tpu

YeTtsIpe

Ynpasisiemble BHIPSIMUTE/TH BBITIO/THAIOTCSA Ha 0a3se:

Hduonos

[ToneBbIX TpaH3UCTOPOB

bunosisipHBIX TPaH3UCTOPOB

+Tupucropos

METO,E[I/IK[:I MpoBeJAeHWA TeKYIIero KOHTPOJIA

[TapameTpbl METOAUKHA 3HaueHue rapameTpa
IIpenen AAUTEILHOCTU BCETO KOHTPOJIS 20 MUHYT
[TocyiefoBaTeIbHOCTH BHIOOPA TECTOBBIX 3a/laHUMN CnyuaiiHas
[1pennaraeMoe KOJIMUeCTBO T@CTOBBIX 3a/laHUH 10

KpuTepuu o1jeHKH:

5 0a//IOB - OLIEHKA «OTJIMYHO» BBICTABJISIETCS CTYAEHTY, KOTODBIA MPaBWIHHO BhITOMHUI 90-
100% TecTOBBIX 3a/laHUM.

4 0a/IoB - OLIEHKA «XOPOLI0» BBICTABJISETCS CTY/IeHTY, KOTOPBIY MPaBWIHHO BhIMOHUI 70-80%
TeCTOBBIX 3aJjaHUM.

3 0Ga/ma - OIeHKA «Y/JOBJETBOPUTENIbHO» BBICTAB/ISETCS CTYJEHTY, KOTOPBIH IPABUILHO
BbINo/HWI 50-60% TecToBbIX 3a/]JaHUM.

OueHKa «Hey/I0B/IeTBOPUTE/IbHO» BBICTAB/SAETCS CTYZEHTY, KOTOPbIM IPaBU/IbHO BBITOTHUT
MeHee 50% TeCTOBBIX 3a/laHUM, Oa/l/Ibl HE BBICTABJISIOTCS.

@DoH/ TeCTOBBIX 3aJJaHUM /A/isl MPOMEXYTOUHOI'0 KOHTPOJIsSl 3HAaHUM
Mo AMCHUIIHHE

@oH/ TeCTOBbIX 3aJaHUN [Jid TPOMEXYTOYHOrO KOHTPO/S 3HAaHUW 10 AUCLUIIIMHE
(dhopMupyeTCsl U3 TECTOBBIX 3aJjaHUM 1Sl TEKYI1llero KOHTPOJIs, MpeJCTaB/IeHHbIX B pa3/enax:

1. /Tunetinbie 31eKMpuUYecKue Yyenu NOCMosIHHO20 MOKa

2. JTuHeliHble 3/1eKmpuyecKue yenu CUHyCOUOd/IbHO20 MOKa

3. Tpex¢pasublie yenu

4. MazHumnbte yenu. Tpaucgopmamopbl.

5. D/1eKmpuyeckue MawiuHbl.

6. D1eKmpuuecKue npubopbl U usmepeHusl. /1eKmpo6e30nNacHOCmb.

7. DneKmpoHuKka
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MeToMKa 1TpoBeieHUs1 KOHTPOJIsI

[TapameTpbl METOAUKHU 3HaueHHe napameTpa

IIpenien AUTEIBHOCTH BCEIO KOHTPOJIS 90 MuHyT

[TocnemoBaTebHOCTb BbIOOPA TECTOBBIX 3aJJaHUM CrnyuaiiHasi

[IpepsiaraeMoe KOIMUECTBO TeCTOBBIX 3aJaHUM 35 (mo 5 TecToBbIX 3aJjaHUN U3
pasjiena)

KpuTepuu o1jeHKH:

10 6anI0B - OLlEHKA «OTJMYHO» BBICTABJISIETCS CTYAEHTY, KOTOPbIM MPAaBUIBHO BhIMOITHUI 90-
100% TecTOBBIX 3a/laHUM.

8 6a/10B - OLIEHKA «XOPOIIIO» BBICTABJISIETCS CTY/IEHTY, KOTOPBIH MPaBUIbHO BhINoaHUT 70-80%
TeCTOBBIX 3aJjaHUM.

5 0a/UTIOB - OIIEHKA «YZOBJETBOPUTENbHO» BBICTAB/ISETCA CTY/AEHTY, KOTOPBIM IPaBUILHO
BbINo/HWI 50-60% TecToBbIX 3a/]JaHUM.

OueHKa «Hey/I0B/IeTBOPUTE/IbLHO» BBICTAB/ISAETCS CTYZEHTY, KOTOPbIM IPaBU/IbHO BBITOTHU
MeHee 50% TeCTOBBIX 3a/laHUM, Oa/l/Ibl HE BBICTABJISIOTCS.

(I)OH]_I OL[€EHOYHbIX CPEeACTB
AJIA JOMO/THUTE/IbHBIX KOHTPO/IBHBIX HCIBITAaHUM

dopmMupyeTCcsd U3 Ynciia OL[eHOYHbIX CPeZCTB I10 TeMaM, KOTOPbIe He OCBOEHbI CTYIeHTOM.

IIpumeuaHue:

JononHumenbHble KOHMPO/bHbIe UCNbIMAHUS NPOBOOAMCs 045 CmyOdeHmo8, Habpaswux MeHee
50 6ann08 (8 coomgemcmeuu ¢ ITonodxceHuem «O MOOy/AbHO-pelimuH20801l cucmeme» ).
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