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1. IHacmopT KOMILIEKTa KOHTPOJBbHO-OLEHOYHBIX CPEeICTB

B pesynbrare u3ydeHus 00s3aTeIbHON YaCcTH Y4eOHOTO IUKJIA O0YYAIOIIUICS JTOJKEeH

yMeThb:

VY1 npuMeHsITh OCHOBHBIE ONPEAETICHUS U 3aKOHBI TEOPHH SJIEKTPUUECKUX LIETICH;

VY2 yuuThIBaTh Ha MPAKTUKE CBOMCTBA IIeTEH C paclpeieeHHbIMU ITapaMeTpaMu U HEJTMHEHHBIX
ANEKTPUUYECKUX LIETICH;

V3 paznuuarh HENPEpHIBHBIC U JUCKPETHBIE CUTHAJIBI U UX MTapaMeTphI.

3HATH:

31 OCHOBHBIE XapaKTEpUCTUKH, MAapaMETPbl W D3JIEMEHTHl JJIEKTPUUECKUX Lened Mpu
rapMOHHYECKOM BO3JICHCTBUH B YCTAHOBUBILIEMCS PEKUME;

32 cBoiictBa ocHOBHBIX 3nekTpuyeckux RC u RLC-1ienouek, nemneit ¢ B3auMHON UHAYKITUEH;

33 tpexdazHble AIEKTPUICCKHUE TIETH;

34 ocHOBHEBIE CBOMCTBA (DMIIBTPOB;

35 HenpepbIBHBIE U JUCKPETHHIE CUTHAJIBI:

36 MeTo/Ibl pacueTa 3JIEKTPUUECKUX LIeTel;

36 CHeKTp JUCKPETHOT'O CUTHAJA U €r0 aHAIIU3;

37 uudposbie GUIBTPHI.

B pesynbrare ocBoeHUs y4yeOHOW JUCUUIUIMHBI ~ OOYYalOUIMiics  JOMKEH  OCBOHTH
COOTBETCTBYIOIIHE oOMe/mpodeccuonanbabie kKomnerenmuu (OK/TIK):

OK 1. IloHuMaTh CyIIHOCTh U COIUAIBHYIO 3HAYUMOCTb CBOEH OynyIeit mpodeccuu, mposiBIsITh
K HEW yCTOMYMBBIA HHTEPEC.

OK 2. Opranu3oBbIBaTh COOCTBEHHYIO AESITENbHOCTb, BRIOMPATh THUIOBBIE METOJBI U CIIOCOOBI
BBINOJIHEHHS TPO(ECCHOHATBHBIX 3a/1a4, OLIEHUBATh UX dPPEKTUBHOCTH U KA4ECTBO.

OK 3. IlpuHuMmaTh pemieHuss B CTaHAAPTHBIX U HECTAHJAPTHBIX CHUTYaIlUSX M HECTH 3a HUX
OTBETCTBEHHOCTb.

OK 4. OcymiecTBiATh MOMCK U UCMOJIb30BaHUE UHPOPMALIMU, HEOOXOIUMOH 1151 3¢ (HEKTUBHOTO
BBITNIOJTHEHUSI TPOPECCUOHANBHBIX 3a/1a4, MPO(EeCcCHOHATIBHOTO U IMYHOCTHOTO Pa3BUTHSL.

OK 5. Hcnonp3oBaTh HHPOPMAIIMOHHO-KOMMYHHUKAITMOHHBIE TEXHOJIOTHH B MPO(deccCHoHaNbHOM
JeSITEIbHOCTH.

OK 6. PabGoTraTh B KOJUIEKTHBE U KOMaH e, 3(pPEKTUBHO 0OIATHCS C KOJUIEraMH, pyKOBOJCTBOM,
NOTPEOUTETSAMHU.

OK 7. bpatp Ha ce0si OTBETCTBEHHOCTh 3a pabOTy YJIEHOB KOMaH bl (IOAYMHEHHBIX), PE3yIbTaT
BEINIOJTHEHUS 3aJaHUH.

OK 8. CamocTosTenbHO ONpeAetsaTh 3aJaud MpOo(ecCHOHAIBHOTO M JMYHOCTHOTO pa3BUTHS,
3aHMMAaTbCA CaMOOOPa30BaHUEM, OCO3HAHHO MJIAHUPOBATh MOBBIIIEHNE KBATU(UKALINH.

OK 9. OpueHTHpOBaTbCs B YCIOBHMSX YacTOM CMEHBI TEXHOJIOTUH B MpoQecCHOHaTbHOM
JeSITEIbHOCTH.

I[IK 1.1. BeimonHsATe TpeOOBaHUS TEXHUYECKOTO 3aJaHMsl Ha TMPOCKTHPOBAHUE HU(POBBIX
YCTPOWCTB.

IIK 3.1. IIpoBoauTh KOHTPOJb, JAWATHOCTUKY W BOCCTAHOBIEHHE pabOTOCIOCOOHOCTH
KOMITBIOTEPHBIX CUCTEM U KOMILJIEKCOB.

HpOMC)KYTOqHaH arTecTanud 1o AUCHUILIMHE IPOBOAUTCA B (I)OpMC OK3aMCHa



¢oHIa OLIEHOYHBIX CPEACTB

IHacnopt

no qucuuiuinie OIT 02 «OcHOBBI AIEKTPOTEXHUKI»

KonTtponupyemsle pazaeinsl

Pesynbrarsl (ymeHus,

HaumeHnoBanue

n/n 3HaHU)
JUCHUITIIINHBI OLICHOYHOT'O CPEACTBA

1 | Pazmen 1 Draexrpuyeckue mnenu V1-3

IIOCTOSIHHOTO TOKa 32,3437
2 | Pazmen 2  DnekTpuyeckue Ienu V1

IIEPEMEHHOT'0 TOKA. 31-5
3 V1-3

Paszgen 3 DnexkTpuyecKne CUTrHaJIbBI

A P 32,3,6

n HUX I1ep€aadya I10 IIPOBOJHBIM
JIMHHUAM.




2. Pe3yabTaThl 0CBOCHHS YUeOHOM JUCUMILIMHBI, O/JIeKALNEe NIPOBEPKe

2.1. B pesynbrare arTecTallud MO Yy4eOHOW IUCHUIUIMHE OCYLIECTBIIAETCS KOMILJICKCHAsS
NPOBEPKA CIEAYIOUINX Pe3yJIbTaTOB O0yUCHHS:
KoHTpoJi1b M 0LleHKa pe3yIbTaTOB OCBOEHUS YUYEOHOM NUCHUIUIMHBI OCYILIECTBISETCS MPEnojaBaTesieM

B IIPOIIECCE MPOBEJCHUS MPAKTUYCCKUX 3aHATUN 1 Ja00paTOPHBIX 3aHATHIA, TECTUPOBAHUS, A TAKKE
BBITTOJIHEHUS 00YYaIOUIMMUCS MHIMBUAYAIBHBIX 3aJaHHH

Tabmuna 1
Pe3yabTatrhl 00y4eHus: dopma
KOHTPOJIS1 M OlleHNBAHUS
YMenust
VY1 npUMeHATh OCHOBHBIE OIIPENEIECHUS U 3aKOHBI
TEOPHUU DICKTPUUECKUX 1IETICH; IIpaxkTuyeckue 3aHsATHsL.
V2 y4uThIBaTH Ha NPAKTHKE CBOMCTBA LENEH C JlaboparopHbie 3aHsTHSL.
pacupeeNeHHbIMU [TapaMeTpamMu U HEeJIMHEUHbBIX Breaynuropnas camocTosTenbuas p a60Ta.
. BrinonHeHus: MHAMBUyaJIbHBIX 33JaHUN.
ANEKTPUUECKUX ILICTICH; Tectupoanue.
V3 paznuuaTh HENpepbIBHBIE M JUCKPETHHIE
CUTHAJIBI ¥ UX ITapaMETPHI.
3uanus
31 OCHOBHBIE XapaKTEPUCTHKH, MapaMeTpbl H | .
AIIEMEHTBI ANMEKTPUIECKUX ernen npu | [IpakTudeckue 3aHsTHS.
rapMOHHYECKOM BO3JIEUCTBUU B | JlJaBoparopHble 3aHATHS.
YCTAaHOBUBILIEMCS PEKUME; Bueayauropnast camoctosiTenbHast padboTa.
32 cBoiicTBa OCHOBHBIX 3yiekTpuueckux RC u | BollonHeHuss MHANBUAYATbHBIX 3aJaHU.
RLC-uemnouexk, memneit ¢ B3anMHOW WHITyKITHEH; TectupoBanue.
33 TpexdazHble dIEKTPUUECKUE TIeTIH;
34 0CHOBHBIE CBOMCTBA (UIBTPOB;
35 HemnpepbIBHBIE U JUCKPETHBIE CUTHAJIBI:
36 MeTO/IBI pacyeTa FIEKTPUIECKUX LIEeTEH;
36 CIeKTp JUCKPETHOI'O CUTHAJA U €T0 aHAJIN3;
37 uudpoBble GUIBTPHI.
PesyabTarhl
(ocBOEHHBIE OcHOBHBIE ITOKA3ATEJIH DopMbI U METObI
npogeccuoHaIbHbIE OIIEHKH pe3yJibTaTa KOHTPOJISA M OLlEHKH
KOMIIETEHI[MH)
-opraHu3anus paboyero Mecta TeXHuka | TeKymuil KOHTPOJIb B
I1K 1.1. BeimosHsTh 1o (dhopme: KOHTPOITBHBIX




TpeOOBaHUS TEXHUIECKOTO
3a/laHus Ha TIPOCKTUPOBAHUE
U(PPOBBIX YCTPOUCTB.

KOMIIBIOTCPHBIM CUCTEMaM B

COOTBETCTBUU C TPEOOBAHUSMHU OXPaHbI

Tpyna,

-coOITI0IeHUE TIPaBUIT 0€30I1aCHOM

paboThl U TUTHUEHBI TPYAA B

COOTBCTCTBUM C MHCTPYKIHAMMU.

JUCITUTIIAHBL.
TectupoBanue.
3adeTsl MO TeMaM
Y4eOHOH TUCIUILIHBIL.
OK3aMeH Wi aud. 3a4eT

[IK 3.1. TIpoBoauTh
KOHTPOJIb, TUATHOCTUKY U
BOCCTAHOBJICHHE
paboTOCIOCOOHOCTH
KOMITBIOTEPHBIX
CUCTEM U KOMILIEKCOB.

- BBIOOp MEPUTENBHOIO HHCTPYMEHTA B
COOTBETCTBHUH C BBINOJIHAEMON pabOTOM;

- KOHTPOJIMPOBATh pa3MephI B
COOTBETCTBUU C IIPABUIIAMU;

- co0mI0IaTh pa3Mepsl B Mpenenax

JIOITy CTUMBIX HOPM.

10 TeMaM y4eOHOM
JUCITUTUIAHBL.

Pe3yabTaTsl (OCBOCHHBbIC
001X KOMIIETEHIIHH)

OcHOBHBIE TOKA3aTeJIH
OLIEHKM pe3yJibTaTa

DopMBI B METOABI
KOHTPOJISI H OLIEHKH

OK 1. IlonuMaTe CcymHoCTh U

COLIMATIbHYIO 3HaYUMOCTh
cBoel Oyaymel mpodeccun,
MPOSIBJISITH K Hel

YCTOMYMBBIN HHTEPEC.

- IGMOHCTpaInus HHTepeca K
n30panHol npodeccun;

- y4acTHe B TPYIIIOBBIX,
KOJUICKHBIX, TOPOACKUX U
KpaeBbIX KOHKypcax
npodecCHOHaIBHOTO
MacTepCTBa;

- IOCEIICHNE 3aHATUH KPYKKa
TE€XHUYECKOT0 TBOPYECTBA,
npyrux ¢popM BHEyuUeOHOU
paboTsI 1o npodeccuu;

- ydqactue B paboTe Hay4YHOTO
o011ecTBa.

Texymmii KOHTPOJb B (hopme
YCTHOTO OMpoca M0 TEME,
IIOJITOTOBKH COOOIICHUH,
OTBETOB Ha KOHTPOJIbHBIE
BOIIPOCHI. DKCIIEPTHAs! OLIEHKA
Pe3yIbTATOB JIEATEILHOCTH
oOyuarolerocs npu
BBINOJIHEHUH JJOMAIIIHUX
paloT, TECTUPOBAHMSL.

OK 2. OpraHu3oBbIBaTh
COOCTBEHHYIO JI€ATEIHLHOCTD,
BbIOMPATh THUIOBBIE METOIbI

U CIocoOBl  BBIMTOJHEHUS
npodeccnoHaNbHBIX — 3ajad,
OILICHUBATH ux

3¢ (HEeKTUBHOCTH U Ka4eCTBO.

OOOCHOBAaHHOCTH U
AICKBATHOCTb HpI/IMeHeHI/Iﬂ
METOJIOB M CITOCOOOB PEIICHUS
MpoeCCUOHAIIBHBIX 33124

Texymmii KOHTpoOJb B hopme
YCTHOI'O OIpoca I10 TEME,
MOJIrOTOBKH COOOIICHUH,
OTBETOB Ha KOHTPOJIbHbIE
BOIIPOCHI. DKCIIEPTHAs! OLIEHKA
PE3yIbTATOB JIEATEILHOCTH
o0yyJaroIerocs rnpu
BBITIOJTHEHUH TOMAIITHUX
paloT, TECTUPOBAHMSL.

OK 3. [IpuHnMaTh pemeHus

B CTaHJApPTHBIX u
HCCTAaHJAPTHBIX CUTyalUAX U
HCCTH 3a HHUX
OTBECTCTBCHHOCTh.

TouHOCTB, OBICTPOTA U
aJIcKBaTHOCTb B CTaH/IApPTHBIX U
HECTaH/IaPTHBIX CUTYalUSX, a
TaK K€ IOHUMaHHE
OTBETCTBEHHOCTH 3a
BBITIOJTHEHHBIE AEWCTBHUS

Texymuit KOHTpoIb B (hopme
YCTHOI'O Ompoca 110 TEME,
MMOATOTOBKH COOOIIEHHNHA,
OTBETOB Ha KOHTPOJIbHBIE
BOITPOCHI. DKCIEPTHAsI OLIEHKA
Pe3yIbTATOB JIEATENTLHOCTH
oOyuarolerocs npu
BBINOJIHEHUH JIOMAIITHUX
paboT, TECTUPOBAHUSL.

OK 4. Ocy1ecTBasiTh MOUCK
" UCTIOJTb30BaHKE
uHpopManuy, HEoOXOIUMOM
TUTSt s pexTUBHOTO
BBITTOJIHEHUS

npodeCCHOHANBHBIX  3a/ad,
podeccCHOHAEHOTO u

beIcTpOTa M TOUHOCTH ITOUCKA,
000CHOBaHHOCTH BBIOOpA
ONTUMAILHOCTh U HAYYHOCTh
HEe0OX0oAMMOM HHPOPMAITHH
MPUMEHEHHUS COBPEMEHHBIX
TEXHOJIOTHH ee 00paboTKH

Texymmii KOHTPOJb B hopme
YCTHOTO OMpoca 10 TEME,
IMOJATOTOBKH COOOIICHUI,
OTBETOB Ha KOHTPOJIbHBIE
BOIIPOCHI. DKCIIEPTHAs! OLIEHKA
pe3yIbTATOB JIESTEILHOCTH
o0yyJaromerocst npu

paboT 1o Temam yueOHOI




JIMYHOCTHOI'O pa3BUTHA.

BBITIOJTHCHUH JOMAIITHUX
paloT, TECTUPOBAHMSL.

OK 5. Hcnonb3oBars | ParmonansHOCTh U Texymuit KOHTPOJIb B hopme
MH(pOPMAIIMOHHO- KOPPEKTHOCTb UCII0JIb30BAHUS YCTHOI'O OIpoca 110 TEME,
KOMMYHHKAI[MOHHBIE MH(OPMALIMOHHBIX PECYPCOB B MOATOTOBKU COOOIIECHUH,
TEXHOJIOTMH B | IpodecCHOHATBHOMN 1 yUeOHOM | OTBETOB Ha KOHTPOJIbHBIC
npodeccnoHanbHOM JeSITEIIbHOCTH BOIPOCHL. DKCIIEPTHAs OLIEHKA
NESITEIBHOCTH. PE3yJIbTaTOB EATEIbHOCTH
oOyuarolerocs npu
BBITIOJTHEHUH JJOMAIITHUX
paboT, TECTUPOBAHUSL.
OK 6. Paboratp B | AzekBaTHOCTb B3aumojeicTBusi | Tekymuil KOHTpOb B hopme
KOJUIGKTMBE U  KOMaHje, | ¢ 00yJaromumMucs, YCTHOI'O OMpoca 1o TeMe,
3¢dekTHBHO 00mMAThCS € | MPENoJaBaATEIISIMU MOATOTOBKH COOOIICHUH,
KOJUJIETaMH, PYKOBOJICTBOM, OTBETOB Ha KOHTPOJIbHBIE
MOTPeOUTENSIMHU. BOIIPOCHI. DKCIIEPTHAs! OLIEHKA
PE3yJIbTATOB EATEIHLHOCTH
oOyuarolerocs npu
BBITIOJTHEHUH TOMAIITHUX
paboT, TECTUPOBAHUSI.
OK 7. bparp Ha cebsa | CHoCOOHOCTh MPOSIBISATH Texymnuit KOHTPOJIb B (hopme
OTBETCTBEHHOCTh 3a palboTy | OTBETCTBEHHOCTh 3a paboTy YCTHOI'O OIpoca 110 TEME,
YJIEHOB KOMaH/bl | YJIEHOB KOMaHJIbl, Pe3yJIbTaT MOATOTOBKU COOOIIECHUH,
(MOQUYMHEHHBIX), Ppe3yJabTaT | BHIIOJHEHUS 3aJaHUs OTBETOB Ha KOHTPOJIbHbIE

BBIITOJIHCHH A BaﬂaHHﬁ.

BOINPOCHI. DKCIIEPTHAs OLEHKA
Pe3yJIbTaTOB IEATEIbLHOCTH
o0yyaroIerocs rnpu
BBITIOJTHEHUH TOMAIITHUX
paloT, TECTUPOBAHMSL.

OK 8. CamocrosiTensHO
OTIpeeTSATh 3a1aun
po¢eCCUOHAIBHOTO u
JUYHOCTHOTO pa3BUTHS,
3aHUMATbCA
camMo0o0pazoBaHueEM,
OCO3HaHHO TUTAHUPOBATH

ITOBBIIICHUC KBaJ'II/I(I)I/IKaLII/II/I.

CnocoOHOCTh OpraHU30BbIBATH
CaMOCTOSITENIbHYIO paboTy MpH
OCBOEHUU NPO(eCCHOHATBHBIX
KOMIIETEHIIUH, POsIBIICHHE
CTPEMJICHH K
camM000pa30BaHUIO U
ITOBBIIIICHUIO
npo¢eCCHOHATBLHOTO YPOBHS

Texkymuii KOHTPOJIb B popme
YCTHOT'O OMpoca Mo TEME,
IMOJITOTOBKH COOOIIICHUH,
OTBETOB Ha KOHTPOJIbHBIE
BOIPOCHI. DKCIIEPTHAs! OLIEHKA
Pe3yabTATOB JIEATETLHOCTH
oOyuarolerocs npu
BBITOJIHEHUH JIOMAIITHUX
paboT, TECTUPOBAHUSI.

OK 9. OpuentupoBarbcs B

YCIOBUSIX ~ 4YaCTOW  CMEHBI
TEXHOJIOTHI B
npodecCuoHATBHON
JEATEIIbHOCTH.

TOTOBHOCTBH OBICTPO U
CaMOCTOSITEIIbHO TPUHUMATh
pelIeHus B yCIOBUSIX YaCTOU
CMEHBI TEXHOJIOTUH B
npodeccuoHaNBHOM
JIeITEIILHOCTH.

Texyumii KOHTpoOJb B hopme
YCTHOT'O OIpoca I10 TEME,
MOJITOTOBKH COOOIICHU,
OTBETOB Ha KOHTPOJIbHBIE
BOIIPOCHI. DKCIIEPTHAsI OLIEHKA
PE3YJIBTATOB NEATEIbHOCTH
o0yyaroIerocs rnpu
BBITIOJTHEHUH TOMAIITHUX
paloT, TECTUPOBAHMSL.




3. OueHka ocBoeHNs y4eOHOM AUCHHMIINHBI:

3.1. ®opMbI U METOAbI OLIEHMBAHUS

HpeHMeTOM OILICHKHN CJIy)KaT OCBOCHHBIC YMCHI/ISI 1 3HaHUA.
KoHTpoJIb ¥ 01leHKa 0CBOCHHUS Y4eOHOM NMCHUILIMHBI 110 TeMaM (pa3jiesiam)

Tabnuma 2
DleMeHT y4eOHoit @DopMbI H METOABI KOHTPOJIS
AMCLHMIIJIMHBI Tekymuii KOHTPOJIb Py0e:xHbIil KOHTPOJIb IIpomexyTounas
arrecTanus
dopma IIpoBeps Dopma IIpoBepst ®opma IIpoBepsie
KOHTPOJIsI eMble KOHTPOJIsI emMble KOHTPOJIsI Mble
pe3yJibTa pe3yjbTa pe3yJbTat
ThI ThI bl
Pa3znen 1 Dnexkrpuyeckue nenu NOCTOSIHHOTO mecmupoea V1-3 | ougpghepernyup V1-3
TOKA Hue 32, 34 37 | osannwii 32,34 37
3auem
Tema 1.1 Ipaxmuueckas V1-3 ougpepenyup V1-3
Hauanbnsbie paboma 32,34 37 0B8AHHbLIL 32,34 37
CBEJICHHS 00 | Camocmosmens 3auem
JJIEKTPUYECKOM TOKE | Hast paboma
u ANEKTPUUYECCKHE
[en  TOCTOSHHOTO
TOKA.
Tema 1.2 Ipaxmuueckas V1-3 ougpepenyup V1-3
IIpocteie u | paboma 32,34 37 O0B8AHHbLIL 32,34 37
CIIOXHBIE ueru | Camocmosmens 3auem
MOCTOSIHHOTO TOKA. Has paboma
Tema 1.3 Ipaxmuueckas V1-3 ougpepenyup V1-3
DJeKTpuYecKue paboma 32,34 37 0B8AHHbLIL 32,34 37
[ENH MOCTOSHHOTO Camocmosmens 3auem
TOKA. Has paboma
Tema 1.4 Ipaxmuueckas V1-3 ougpepenyup V1-3
Henwunetinwsie nenu | paboma 32,34 37 0B8AHHbLIL 32,34 37
MOCTOSIHHOTO ToKa. | Camocmosmens 3auem
Has paboma
Pa3nes 2 JnekTpuyeckHe nenu nepeMeHHOr o mecmuposa V1 oughghepenyup Vi
TOKAa Hue 31-5 O0B8AHHbLIL 31-5
3auem
Tema 2.1 Ipaxmuueckas Vi ougpepenyup Vi
OCHOBHBIC paboma 31-5 06AHHbII 31-5
CBEJICHUSI O Camocmosmens 3ayem
NepEeEMEHHOM Has paboma
CHUHYCOUIaTHHOM
IIEKTPUIECKOM
Toke. OqHoda3zHbIe
JJIEKTPUYECKHE TSN
MEPEMEHHOTO TOKA.
Tlonsitue o
BEKTOPHBIX
Jiuarpammax.
Tema 2.2 Ipaxmuueckas Vi ougpepenyup Vi
DJIEMEHTHI U paboma 31-5 08AaHHDIL 31-5
rapaMeTpsl Camocmoamens 3auem
INEKTPHUYECKUX Has paboma
1eneil nepeMeHHOro
TOKa.




HepaszgerBiennas
LIETIb IEPEMEHHOTO

TOKA.
Tema 2.3 Ipaxmuueckas Vi ougpgpepenyup Vi
CuMBONHYECKUT paboma 31-5 06aHHbLI 31-5
METO/ pacuera Camocmosmens 3auem
nenen nepeMeHHoro | nas paboma
ToKa. Pa3BeTBneHHas
Y Hepa3BETBICHHAS
[ENb MEPEMEHHOTO
TOKA.

Tema 2.4 Ipaxmuueckas Vi ougpepenyup Vi
Pesonanc B paboma 31-5 0BAaHHYIL 31-5
JIIEKTPUIECKUX Camocmosimens 3auem
LEIAX. Has paboma

Tema 2.5 Ipaxmuueckas Vi ougpepenyup Vi

Bsanmnas paboma 31-5 0BAHHbII 31-5
WHTyKTHBHOCTb. Camocmosimens 3auem
Iernu ¢ B3auMHOMN Has paboma
HHIYKTHBHOCTBIO.
Tema 2.6 Ipaxmuueckas V1 oughghepenyup V1
Tpexdaszusie nenu. | paboma 31-5 0BAHHDIL 31-5
Camocmosmens 3auem
Has paboma
Tema 2.7 Ipaxmuueckas V1 oughghepenyup V1
Ilepexonnsie paboma 31-5 0B8AHHbLIL 31-5
MPOIIECCHI B Camocmosmens 3auem
IIEKTPUICCKUX Has paboma
ETISIX.
Tema 2.8 Ipaxmuueckas Vi ougpepenyup Vi
DIeKTpUYIecKre paboma 31-5 0BAaHHbIL 31-5
ETH C Camocmosimens 3auem
HECHHYCOUJAILHBIM | Hast paboma
1 TOKaMH U
HaNPSHKCHUSIMHL.
Pa3nen 3 DiekTpuuyecKne CHTHAJIBI M MX mecmupo V1-3 | ougpgpepernyup Vi
nepeaayva 1o NPOBOJIHBIM JIUHHUAM. gaHue 08aHHULIL 31-5
32,3,6 | sauem
Tema 3.1 Ipaxmuueck V1-3 ougpepenyup
DIIeKTpUIecKre as paboma 08aHHbI
CHUTHAJIBI U UX Camocmosm 32,3,6 3a4yem
nepeaava mo eNbHAs
MIPOBOIHBIM paboma
JIMHUSM.

3.2. TunoBbIe 3aJaHUA /1JI51 OLIEHKH OCBOEHHS Y4eOHO TMCIUNIUHBI

3.2.1. TecroBble 3aHATHS 1JIsl IPOBeJeHUS] BXOJHOT0 KOHTPOJISI

TemnoBoe BO3AeiiCTBHE TOKA HA TeJIO YeJIOBEKA NMPOSIBJISCTCH B ...
02KC02ax, HacpesaHUuu MKAHU
paspviee mxaHu

1

1

2

3. pasnodceHuu Op2aHuIMeHHOU HCUOKOCMU

4. usmeneHuu cocmasa mKaHeu.

2. HauboJibliee cONPOTHBJIEHHE YIEKTPUYECKOMY TOKY 00J1a/1aeT:
1

2

Koorca
Kocmu




AHCUPOBASL MKAHD
MbluYbl
Uro Ha3bIBAETCH JIEKTPUYECKOH NPOBOAUMOCTHIO. ...
8eUUUHA, NPONOPYUOHATILHASL CONPOMUBTLEHUIO NPOBOOHUKA
8eUYUHA, NPAMONPONOPYUOHANLHASL CONPOMUBTEHUIO NPOBOOHUKA
8eUYUHA, 0OPAMHAS CONPOMUBTIEHUIO NPOBOOHUKA
8EIUYUHA, PABHASL CONPOMUBTEHUS NPOBOOHUKA.
Mecto coequnenusi 3-X u 0ojiee MPOBOJHNUKOB, HA3bIBAETCH. ..
V3II0M
nepexkpecmom
HA0JICeHUEeM
COeOUHEeHUeM.
HanpasJ/ieHHbII IOTOK 3JIEKTPOHOB — 3TO...
MazHumHoe none
NPOBOOHUK
9NeKMPUYeCcKUuti mox
3aps0.
HcTOYHMK TOKA XapaKTepU3yeTCsl JHePreTH4eCcKO XapaKTepUCTHKOM, KOTOpast
Ha3bIBaeTcs
/IC
UMNYTIbC
cuna moka
2CC
Oco0bl1ii BU/I MaTepHH, KOTOPbI BO3HUKAET B POCTPAHCTBE BOKPYT JIIO0OI0 NepeMeHHOr 0
JIEKTPUYECKOr0 MoJIsl...
MazsHumHoe none
NeKMpUiecKas 601Ha
Y3 6onna
MamepuanbHoe noie.
Ennanna MarHuTHoOro noroka
HbIOMOH
memp
eebep
amnep.
SIBieHue YJIEKTPOMATHUTHON MHAYKIHH ObLJIO OTKPBHITO
Hviomonom
Dapaodeem
Jlenyem
T'ykom.
. CymecTByer Jiu 3JIEeKTPHUYeCKHIl TOK B BaKyyme?
HU NpU KAKUX yCl08Usx
cywecmeyem
0a, npu onpeoeseHHbIX YCI08UIX
cywecmeayem HenpoOOIHCUMENbHOE BPEMS.
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3.2.2. TumnoBble 3a]aHus J1Jsl IPOBeIeHUsI KOHTPOJIbHBIX PadoT

KonTpoasnas padora Nel.

Bapuanr 1
JlaHa 1enb MOCTOSTHHOTO TOKA, IJI€ PEe3UCTOPHI COEIMHEHBI CMEIIAHHO:
Us=30B; Ri=40M;R2=100m; R3=100M; R4=150mM; R5=40m.
Hajitn: o61ee conporusnenue uenu Roswm; TOKH BO BCEX IEMEHTAX; HAMPSDKEHHS HA KaXKIOM
ANIEMEHTE; aKTUBHYIO MOIIHOCTH Lienu P ; pacxon sueprun W 3a 10 yacoB paboTbI CXEMBI.
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Bapuaunr 2
JlaHa 1enb MOCTOSIHHOTO TOKA, IJI€ PE3UCTOPbI COETUHEHBI CMEIIAHHO:
U,=15B; RI=20m ;R2=40m; R3 =120m; R4 =30m; R5=60m.
HajiTn: o61ee conporusienue nenu Roswm; TOKM BO BCEX JIEMEHTAX; HAMPSDKEHUS HA KaXKJIOM
AJIEMEHTE; aKTUBHYIO MOIIHOCTB 1enu P ; pacxon aneprunt W 3a 10 yacoB paboOTbI CXEMBI.
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Bapuanr 3

JlaHa 1enb MOCTOSHHOTO TOKA, TJE PEe3UCTOPHI COSTUHEHBI CMEIIAHHO:
Us=50B; Ri=40M; R2=100M; R3=150M; R4=10 Om; Rs=2 Om.
HaiiTu: o6miee conpotuBieHne 1enu Rogn; TOKH BO BCEX AIEMEHTaX; HAMPSIKEHUS HA KaKIOM
JIIEMEHTE; aKTUBHYIO MOITHOCTD 11enu P ; pacxon sneprun W 3a 10 4acoB paOOTHI CXEMBI.

+ Ay Ry
Gt 3 J
T e
Urs R, Ks H Rj’[?

o

JlaHa 1enb MOCTOSHHOTO TOKa, TJ€ PE3UCTOPBI COEIMHEHBI CMEIIAHHO:
U2=30B; R1=40M ; R2=150M; R3=60M; Ra=60M; Rs=120m.
HajiTn: o61ee conporusienue nenu Roswm; TOKH BO BCEX IEMEHTAX; HAMPSDKEHUS HA KaXKIIOM
ANIEMEHTE; aKTUBHYIO MOIIHOCTH Lienu P ; pacxon sueprun W 3a 10 yacoB paboTbI CXEMBI.
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Bapuanr S
JlaHa 1enb MOCTOSHHOTO TOKA, TJE PE3UCTOPHI COSTMHEHBI CMEIIAHHO:
I3=2A; Ri=20Mm ; R, =120M; R3 =60M; R4 =20M; Rs5 =10 Om.
HaiiTu: o61iee conpotuBieHue 1enu Rosw; TOKH BO BCEX AJIEMEHTAaX; HAMPSHKEHUS HA KAXKIOM
AIIEMEHTE; aKTUBHYIO MOIIHOCTH 1ienu P ; pacxon saeprun W 3a 10 9acoB paOOTHI CXEMEI.
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Bapuant 6

[lerb MOCTOSIHHOTO TOKA COAEPKUT PE3UCTOPHI, COETUHEHHBIE CMEIIaHHO. CXeMa LIETH C YKa3aHUEM
pE3UCTOPOB MPUBE/ICHA HA PUCYHKE. BCIOMY MHIEKC TOKA MJIM HANPSKEHUS COBIAJAET C MHIEKCOM
pe3ucTopa, o KOTOpoOMy MPOXOJUT TOK HIIM HAa KOTOPOM AEHCTBYeT 3TO HanpsikeHue. Hanpumep, yepes
pesuctop Rz mpoxoaut Tok I3, u Ha HeM AeicTByeT HanpshkeHne Us .

Hano:U1 =100B; R1=20m; R2=40M; R3=100M; Rs=3Om; Rs=6 Om.

Onpeneauts o011ee COMPOTUBIEHUE HENU Rogn; TOKM BO BCEX AJIEMEHTAX; HANPSDKEHUS HAa KaXKIOM
DIIEMEHTE ; MOIIHOCTb, MOTPEOIIEMYIO BCEH IeTbI0 P 1 pacXo ANeKTpUYeCKOi IHEPTHH LIETIBIO

3a 10 yacoB paboTHI.
R1 R3 RS

O—

+A

R2 R4

-B°
Bapuanr 7
Ilerb MOCTOSIHHOTO TOKA COAEPKUT PE3UCTOPBI, COEIMHEHHBIE CMEIaHHO. CXeMa LENH C yKa3aHUEM
PE3UCTOPOB IPUBEJCHA HA PUCYHKE. BCIONY MHIIEKC TOKA WJIM HAIPSKEHUSI COBNIAJAET C MHIEKCOM
pe3ucTopa, o KOTOpoOMy MNPOXOJUT TOK HJIM HAa KOTOPOM AEMCTBYET 3TO HanpsbkeHue. Hanpumep, dyepes
pe3uctop R3 mpoxonut Tok I3, 1 Ha HeM felicTByeT HanpsbkeHue Us .



Hano:ls =12A; R1=30m ; R2=100M;, R3=30M; Rs4=40M;, R5=60Om.
OnpenesuTh 00Iee COMPOTUBICHHUE EMH Roswm; TOKH BO BCEX 3JIEMEHTAX; HANPSHKEHHS Ha KaXKIOM

BIIEMEHTE ; MOIIHOCTH, OTPEOIsIEMYIO BCe IIeTIbi0 P U pacxos 3NeKTpUYecKoi SHeprun 1enbio 3a 10
9acoB pabOoTEHI.

R1 R2 R3

A

R4

RS

Bapuant 8
Llenb TIOCTOSIHHOTO TOKA COJEPXKHUT PE3UCTOPHI, COSNMHEHHBIE cMelanHo. Cxema [enu ¢ yKa3aHueM
PE3UCTOPOB MPHUBE/ICHA HAa pUCYHKE. BCrOMy MH/IEKC TOKA WM HAMPSKEHUS COBIIAIACT C HHICKCOM
pe3UCTOpa, M0 KOTOPOMY ITPOXOIMT TOK HIIM Ha KOTOPOM JICHCTBYET 3TO HAIPSHKCHUE.
HMano: Us=30B; R1=40M; R2=30OM; R3=100M; Rs=50OmM; Rs=10 Om.
Onpeneants 001Iee COMPOTUBICHUE 1IN Rogu; TOKH BO BCEX dIIEMEHTaX; HAMPSDKCHUS HA KaXKIOM

AJIEMEHTE ; MOIIHOCTD, MOTPEOISIEMYIO BCEH LIenbio P 1 pacxoi AeKTpHUYeCcKOi SHEpruH 1enbio 3a 10
9acoB pabOTHI.
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Bapuanrt 9
[lenb MOCTOSIHHOTO TOKA COJEPKHUT PE3UCTOPHI, COENMHEHHBIE cMelaHHO. CxeMa LenH ¢ yKa3aHueM

PE3UCTOPOB TMpUBE/IEHA HAa PUCYHKE. BCromy MHIEKC TOKa WM HANPSHKEHUS COBIAIAET C MHIEKCOM
pe3UCTopa, 1Mo KOTOPOMY IMPOXOAMUT TOK HIIM Ha KOTOPOM JEHCTBYET 3TO HaNpsKEHUE.

HMano: U1=100B; R1=40mM ;R2=20mM; R3=20M; Rs=40M; Rs=30m.

Onpeneauts o011iee CONPOTUBIEHHE HENU Rogw; TOKU BO BCEX 3JIEMEHTAX; HANPSLKEHUS HAa KayKIOM
BIIEMEHTE ; MOIIHOCTB, IOTPeOIsIeMyI0 Bcell 1Ienbio P 1 pacxos 3JeKTprudecKoi sHepruu 1emnsto 3a 10
4acoB paboThI.

- /(7' /e
4 o — ot ['A’

Bapuant 10
[lenb MOCTOSITHHOTO TOKA COAEPKUT PE3UCTOPHI, COETUHEHHBIE cMelaHHO. CXxeMa LIeTH ¢ yKa3aHUEM
PE3UCTOPOB MPUBEACHA HA pUCYHKE. BCromy HHIEKC TOKa WIIM HANPSKEHUS COBIAJAeT ¢ MHAEKCOM
pe3ucTopa, o KOTOPOMY MPOXOJUT TOK HIIA Ha KOTOPOM ACHCTBYET 3TO HAIPSIKEHUE.



Hano:U1 =120B; RI=10M;R2=30M; R3=60M; R4=100mMm; R5=60m
Onpeneants 0011ee COMPOTUBICHUE IIENH Rogu; TOKH BO BCEX dJIEMEHTaX; HAMPSKEHUS HA KaXKIOM

3JIEMEHTE ; MOIIHOCTb, OTPEONIIEMYIO BCell 1eMbio P U pacxoi aIeKTPUUECKO# SHEPTUH 1iernbio 3a 10
9acoB paboOTEHI.
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Bapuant 11
Llerb MOCTOSITHHOTO TOKA COAEPKUT PE3UCTOPHI, COETUHEHHbIE CMEIIaHHO. CXeMa LIETH C yKa3aHUEM
pE3UCTOPOB MIPUBE/ICHA HA PUCYHKE. BCIOMY MHIEKC TOKA WJIM HANIPSYKEHUS COBNIAJAET C MHIEKCOM
pe3ucTopa, o KOTOpOMy MPOXOJUT TOK HIIM HAa KOTOPOM AEHCTBYET 3TO HanpsikeHue. Hanpumep, yepes
pesuctop Rs mpoxoaut Tok I3, u Ha HeM AeicTByeT HanpshkeHne Us .
HMano: U1 =100B; R1=20M; R2=40M; R3=100m; Rs4=30Om; R5=6Om.
Onpeneants od11ee COMPOTUBICHUE LENH Rogw; TOKHM BO BCEX dNIEMEHTaX; HAMPsHKEHUS HA KaXKIOM

AJIEMEHTE ; MOILHOCTb, IOTPEOIIIEMYIO BCEH 1IeTbio P 1 pacxos 3J1eKTpudecKor 3Hepruu Lemnsto 3a 10
9acoB paboTHI.
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Bapuaunt 12

[lenp MOCTOSHHOIO TOKAa COAEPKUT PE3UCTOPBI, COEAMHEHHBIE CMeIIaHHO. CXeMa Lenu ¢ yKa3aHUEM
PE3UCTOPOB IPUBEACHA HA PUCYHKE. BCIOy HHIEKC TOKA WM HANPSKEHUS COBIIAJAET C UHACKCOM
pe3ucTopa, o KOTOPOMY IPOXOAUT TOK WIIM Ha KOTOPOM ACHCTBYET 3TO HanpsbkeHue. Hanpumep, dyepes
pesuctop R3 nmpoxoaut Tok I3, u Ha HeM neiicTByeT HampsbkeHue Us .

HMano: U, =30B; R1=40M; R2=150M; R3=40M; Rs=150mM; Rs=10 Om.
Onpeneauts o011iee CONPOTUBIEHHE LENU Rogun; TOKH BO BCEX 2IEMEHTAX; HANPSLKEHUS HA KaKIOM

3NIEMEHTE ; MOITHOCTb, IOTPEeOIsIeMyI0 Bcell emnbio P 1 pacxo aneKTpruIecKoil sHepruu 1ensio 3a 10
4acoB paboThI.

Bapuant 13
[lenb NMOCTOSHHOTO TOKA COIEPKHUT PE3UCTOPHI, COEANHEHHbIE cMeIIaHHO. CxeMa LienH ¢ yKa3aHueM
PE3UCTOPOB NMPUBEACHA HA pUCYHKE. BCroy HHIEKC TOKA WM HANPSKEHUS COBIAAAET C MHAEKCOM



pe3ucTopa, o KOTOpOMy NPOXOJUT TOK HIIM HAa KOTOPOM AEMCTBYET 3TO HanpsbkeHue. Hanpumep, dyepes
pesuctop R3 mpoxonut Tok I3, 1 Ha HEM aelicTByeT HanpsbkeHue Us .

HMano: U3 =48 B; R1=20M; R2=150M; R3=100M; R4=150m; Rs=10 Om.
Onpeneauts od1iee COMPOTHBICHUE HENH Rogw; TOKM BO BCEX DJIEMEHTAX; HAIPSHKEHUS Ha KaXIOM

3JIEMEHTE ; MOIIHOCTb, OTPEOIIEMYIO BCell 1eMbio P U pacXoi aJIeKTPUUECKO# SHEPTUH 1ernbto 3a 10
9acoB pabOTEHI.
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Bapuant 14

[lens MOCTOSTHHOTO TOKA COCPIKUT PE3UCTOPHI, COSAMHECHHBIE cCMemanHo. Cxema Ienu ¢ YKa3aHHueM
PE3UCTOPOB MPHUBEIICHA HA pUCYHKE. BCIOY MH/IEKC TOKA WM HANPSDKEHUS COBMAIACT C HHIIEKCOM
pe3ucTopa, Mo KOTOPOMY TMPOXOANT TOK HITH Ha KOTOPOM JIEHCTBYET 3TO HANPsDKCHUE.

HMano: U2=80B; R1=50m ; R2=200M; R3=40M; Rs4=80M; R5=40m.
Omnpeaenurts 001Iee COMPOTUBICHHUE TENH Rosu; TOKH BO BCEX AJIEMEHTAX; HAMPSHKCHUS HA KaXKIOM
AJIEMEHTE ; MOIIHOCTD, MOTPEOISIEMYIO BCEH LIenbio P 1 pacxoi AeKTpHUYeCcKOi SHEpruH 1enbio 3a 10
4acoB paboTEHI.
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Bapuanr 15
[lenp MOCTOSHHOIO TOKA COAEPKUT PE3UCTOPBI, COEAMHEHHBIE CMelIaHHO. CXeMa Lenu ¢ yKa3aHUEM

PEe3UCTOPOB NpUBEJEHA HAa pPUCYHKE. BCrony MHIEKC TOKa WIIM HAPSKEHUS COBMAIAET C MHIEKCOM
pe3ucTopa, o KOTOpOMy IPOXOAUT TOK HIJIM Ha KOTOPOM AEMCTBYET 3TO HANPSKEHUE.

HMano: U3 =420B; R1=40M; R2=100M; R3 =150M; R4=6OM; Rs=3 Om™m.
Omnpeneauts o01ee CONpoTUBIEHUE HEeNU Rosw; TOKU BO BCEX 3JEMEHTAX; HANPSLKEHUS Ha KaKIOM
3JIEMEHTE ; MOIIHOCTh, MOTpeOIsieMyto Bcel Lenbio P 1 pacxo 31eKTpUYeCcKo SHEPTuM 1enbio 3a 10
4acoB paboThI.
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Bapuant 16



[lenb NMOCTOSHHOTO TOKA COJEPKHUT PE3UCTOPHI, COEANHEHHBbIE cMelIaHHO. CxeMa LIeNH ¢ yKa3aHUEM
PE3UCTOPOB NMPUBEACHA HA pUCYHKE. BCroy MHIEKC TOKA WM HANPSKEHUS COBIIAAAET C MHAEKCOM
pe3ucTopa, 1o KOTOPOMY ITPOXOAMT TOK HJIM Ha KOTOPOM JEHCTBYET 3TO HalpsKEHUE.

Hano: 12 =20 A; Ri=40m; R2=40M; R3=120M; Rs=60M; Rs=2Om.
Omnpenenuts o011ee CONPOTUBICHUE LENN Rogw; TOKU BO BCEX JI€MEHTaX; HANPSHKEHUS Ha KaXKI0M
BIIEMEHTE ; MOITHOCTH, OTPEOIsIEMYIO BCe IIeTIbi0 P U pacxos 3NeKTpUYecKoi sHepruu 1emnbto 3a 10
4acoB pabOTHI.
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Bapuant 17
[lenb MOCTOSIHHOT'O TOKA COAEPKUT PE3UCTOPHI, COSAMHEHHbIE cCMelaHHO. Cxema Ienu ¢ yKa3aHueM

PE3UCTOPOB IIPHUBEICHA HA PUCYHKE. BCIOMYy MHIEKC TOKA WIJIM HAMPSHKEHUS COBIIAAET C MHACKCOM
pe3ucTopa, Mo KOTOPOMY MPOXOAUT TOK HIIM Ha KOTOPOM ACHCTBYET 3TO HANPsIKEHUE.

Hano: I =6 A; Ri1=100m; R2=80m; R3=100M; R4=150M; Rs=3 Om.
Onpeneauts od1Iee COMPOTHBICHHE HENMH Rogw; TOKM BO BCEX DJIEMEHTAX; HANPSHKCHUS HA KaXKIOM
3JIEMEHTE ; MOIIHOCTH, MOTpeOIsieMyto Bcel 1enbio P 1 pacxof 91eKTpUYeCcKoi SHEPTuH 1emnbio 3a 10
4acoB paboTEHI.
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Bapuant 18
Llens MOCTOSTHHOTO TOKa COEPKUT PE3UCTOPHI, COSAMHEHHBIE CMenIaHHO. CXeMa IIeTH ¢ YKa3aHHueM

PE3UCTOPOB MpHUBE/IeHa HAa pUCYHKE. BCrogy MHIEKC TOKA WM HANpPsDKEHUS COBMAIAeT ¢ MHJEKCOM
pE3UCTOpa, MO KOTOPOMY IMTPOXOANT TOK HIIH Ha KOTOPOM JIEHCTBYET 3TO HANpPSHKCHHUE.

HMano: Us =60 B; R1=120M; R2=40m; R3=100M; R4=150M; Rs5=3Om.
Omnpeneauts o01ee CONpoOTUBIEHUE HEeNU Rosw; TOKU BO BCEX 37€MEHTAX; HANPSLKEHUS HAa KaKIOM
AIIEMEHTE ; MOIIHOCTH, MOTPEOISIEMYIO BCeH Ienbio P 1 pacxom ek TpruecKoit SHeprun 1enbio 3a 10
4acoB paboThI.
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[lenb NMOCTOSHHOTO TOKA COJEPKHUT PE3UCTOPHI, COEANHEHHBbIE cMelIaHHO. CxeMa LIeNH ¢ yKa3aHUEM
PE3UCTOPOB NMPUBEACHA HA pUCYHKE. BCroy MHIEKC TOKA WM HANPSKEHUS COBIIAAAET C MHAEKCOM
pe3ucTopa, 1o KOTOPOMY ITPOXOAMT TOK HJIM Ha KOTOPOM JEHCTBYET 3TO HalpsKEHUE.

Hano: U, =100B; R1=40m; R2=100M; R3 =3 0M; R4=150M; R5=100m.
Omnpenenuts o011ee CONPOTUBICHUE LENN Rogw; TOKU BO BCEX JI€MEHTaX; HANPSHKEHUS Ha KaXKI0M
BIIEMEHTE ; MOITHOCTH, OTPEOIsIEMYIO BCe IIeTIbi0 P U pacxos 3NeKTpUYecKoi sHepruu 1emnbto 3a 10
4acoB pabOTHI.
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Bapuant 20

Llenb MOCTOSITHHOTO TOKA COAEPKUT PE3UCTOPHI, COETUHEHHbIE CMeIIaHHO. CXeMa LIETH C yKa3aHUEM
PEe3UCTOPOB NpUBEJCHA Ha pPUCYHKE. BCrony MHIEKC TOKa MIIM HaPSKEHUS COBIAJAET C MHIEKCOM
pe3ucTopa, o KOTOpOMy MPOXOJUT TOK HIIM HAa KOTOPOM AEHCTBYET 3TO HanpsikeHue. Hanpumep, yepes
pesuctop Rs mpoxoaut Tok I3 , u Ha HeM AeicTByeT HanpsbkeHne Us .

HMano: Us=50B; Ri=4 Om; R2=100wM; R3=150mM; Rs=2 Om; Rs=1 Om.
Onpeneants od11ee COMPOTUBICHUE HENH Rogw; TOKHM BO BCEX dNIEMEHTaX; HAMPsDKEHUS HA KaXKIOM
BIIEMEHTE ; MOIIHOCTB, MOTPEOISIEMY IO BCel IIeTIbI0 P U pacxoj1 NeKTpUYIecKoi SHepruu 1emnbto 3a 10
9acoB pa0OTHI.
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[lenp MOCTOSHHOIO TOKAa COAEPKUT PE3UCTOPBI, COEAMHEHHBIE CMeIIaHHO. CXeMa Lienu ¢ yKa3aHUEM
PE3UCTOPOB IPUBEACHA HA PUCYHKE. BCIOy HHIEKC TOKA WM HANPSKEHUS COBIIAJAET C MHACKCOM
pe3ucTopa, 0 KOTOPOMY IPOXOAUT TOK WJIM HAa KOTOPOM ACHCTBYET 3TO HanpsikeHue. Hanpumep, yepes
pesuctop R3 npoxoaut Tok I3, u Ha HeM neiicTByeT HampsbkeHue Us .

HMano: U, =48 B; Ri1=60M; R2=40m; R3=120M; Rs=30M; Rs=60m.
OnpegenuTs 0011EE CONPOTUBIIEHUE HENHU Roow; TOKH BO BCEX DJIEMEHTAX; HANPSKEHHS HA KaKI0M
3JIEMEHTE ; MOIIHOCTh, MOTpeOIsieMyto Bcel LIenbio P 1 pacxof 31eKTpUYeCKo SHEPTuM 1enbio 3a 10
4acoB paboThI.
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Ilerb MOCTOSIHHOTO TOKA COAEPKUT PEZUCTOPBI, COEIMHEHHBIE CMEIaHHO. CXeMa LEeNH C yKa3aHUEM
PE3UCTOPOB MPUBEICHA HAa PUCYHKE. BCIOAy MHIEKC TOKA WIJIM HAMIPSKEHUSI COBIAAAET C MHIEKCOM
pe3ucTopa, o KOTOpOMy MPOXOJUT TOK HJIM HAa KOTOPOM AEHCTBYET 3TO HanpsbkeHue. Hanpumep, dyepes
pesuctop R3 mpoxonut Tok I3, 1 Ha HeM nelicTByeT Hanpsbkenue Us .

Hano: Us =120B; R1=40M; R2=30M; R3=60M; Rs=150M; Rs=100Mm.
Onpeneauts od11ee COMPOTUBICHHE HENH Rogw; TOKK BO BCEX DJIEMEHTAX; HAPSHKCHUS HAa KaXI0M
3JIEMEHTE ; MOIIHOCTh, MOTpeOsieMyto Bcel 1enbio P 1 pacxof 31eKTpUYeCcKoi SHEpruu 1emnbio 3a 10
9acoB pabOTEHI.
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Bapuant 23

Llerb MOCTOSITHHOTO TOKA COAEPKUT PE3UCTOPHI, COETUHEHHbIE CMEIIaHHO. CXeMa LIETH C YKa3aHUEM
pE3UCTOPOB MIPUBE/ICHA HA PUCYHKE. BCIOMY MHIEKC TOKA WJIM HAIPSYKEHUS COBNIAJAET C MHIEKCOM
pe3ucTopa, o KOTOpOMy MNPOXOJUT TOK HJIM HAa KOTOPOM AEHCTBYeT 3TO HanpsbkeHue. Hanpumep, yepes
pesuctop Rs mpoxoaut Tok I3, u Ha HEeM AeicTByeT HanpshkeHne Us .

HMano: U3 =60 B; R1=40M; R2=120M; R3=40M; R4=100M; Rs5=150Mm.
Onpeneants od11ee COMPOTUBICHUE HENH Rogw; TOKHM BO BCEX dNIEMEHTaX; HAMPsDKEHUS HA KaXKIOM

BIIEMEHTE ; MOIIHOCTH, MOTPEOISIEMY IO BCel IIETIbI0 P M pacxoj aNeKTpUYIecKoi SHepruu 1emnbto 3a 10
9acoB pabOTHI.

+ /QI ; /(9:

Bapunanr 24

[lenb MOCTOSIHHOTO TOKA COJIEPKHUT PE3UCTOPHI, COEIMHEHHbIE cMeIaHHO. CxeMa LenH ¢ yKa3aHueM
PE3UCTOPOB MpHUBEICHA HA pUCYHKE. BCIOMy MH/IEKC TOKA WIIA HANPSDKEHUS COBMAIACT C HHIEKCOM
pEe3UCTOpa, 1Mo KOTOPOMY ITPOXOAMUT TOK HIIM Ha KOTOPOM JEHCTBYET 3TO HANpsHKEHUE.

Hano: Us=12B; R1=40m ;R2=20m; R3=30m; Rs4=100mM; R5=100m.
Omnpeneauts o01ee CONpOTUBIEHUE HENU Rosw; TOKU BO BCEX 3JEMEHTAX; HANPSLKEHUS HAa KaKIOM
AIIEMEHTE ; MOIIHOCTD, MOTPEOIIEMYIO BCeH 1enbio P 1 pacxom ek TpruecKoit SHeprun 1enbio 3a 10
4acoB paboThI.
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Bapuant 25



[lenb NMOCTOSHHOTO TOKA COJEPKHUT PE3UCTOPHI, COEANHEHHBbIE cMelIaHHO. CxeMa LIeNH ¢ yKa3aHUEM
PE3UCTOPOB NPUBEJEHA Ha PUCYHKE. BCrony MHIEKC TOKA MIIM HAaPSKEHUS COBIAJAET C MHIEKCOM
pe3ucTopa, 1o KOTOPOMY ITPOXOAMT TOK HJIM Ha KOTOPOM JEHCTBYET 3TO HalpsKEHUE.

Hano: Us =12 B; R1=30m; R2=60M; R3=60M; R4=30M; Rs=60M; Re=40Om.
Onpenenurts od11ee COPOTUBIEHUE UENH Rosw; TOKH BO BCEX 3JIEMEHTAX; HAPSKEHUS Ha KaX10M
BIIEMEHTE ; MOITHOCTH, OTPEOIsIEMYIO BCe IIeTIbi0 P U pacxos 3NeKTpUYecKoi sHepruu 1emnbto 3a 10
4acoB pabOTHI.
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Bapuauntr 26
JlaHa 1emnb MOCTOSHHOTO TOKA, TJE PE3UCTOPHI COSTUHEHBI CMEIIAHHO:
Uas=80B; R1=60m; R2=100m; R3=100M; R4=150M; Rs=40Om.
HaiiTu: o6mee conporusieHue nenu Rogm; TOKH BO BCEX AIIEMEHTAX; HAMPSHKEHUS HA KaXKIOM
AJIEMEHTE; aKTUBHYIO MOITHOCTD 1ienu P ; pacxon sneprun W 3a 10 yacoB paOOThI CXeMBI.
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Jlana 1enb MOCTOSHHOTO TOKA, TJE€ PE3UCTOPBI COEAUHEHBI CMEIIAHHO:
Uas=150B; R1=20m ;R2=100M; R3 =150M; R4 =30M; R5=6Om.
HaiiTu: o61ee conpoTuBieHne 1eNMu Rosun; TOKH BO BCEX AIIEMEHTAX; HAMPSHKCHUS HA KAXKIOM
2JIEMEHTE; aKTUBHYIO MOIITHOCTH 1ienu P ; pacxonx sHeprun W 3a 10 vacoB pabOTHI CXEMBI.
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JlaHa 1Lienb MOCTOSIHHOTO TOKA, IJI€ PE3UCTOPBI COETUHEHBI CMEIIaHHO:
Uas= 150 B; R1i=4 Om; R2=12 OmM; R3=14 Om; R4=10 Om; Rs=2 Om.
HajiTn: o61ee conporusienue nenu Roswm; TOKH BO BCEX JIEMEHTAX; HANPSDKEHUS HA KaXKIIOM
ANIEMEHTE; aKTUBHYIO MOIIHOCTH Lienu P ; pacxon sueprun W 3a 10 yacoB paboThI CXEMBI.
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Bapuant 29
JlaHa 1enb MOCTOSIHHOTO TOKA, TJE PE3UCTOPHI COSIMHEHBI CMEIIAHHO:
Ui=30B; Ri=40M ; R2=150M; R3=60M; Rs=100M; R5=150m.
HaiiTu: o61mee conporusienue 1nenu Rosy; TOKH BO BCEX AIIEMEHTAX; HAMPSDKEHUS HA KaXKIOM
AJIEMEHTE; aKTUBHYIO MOITHOCTH 1ienu P ; pacxon sueprun W 3a 10 4acoB pabOThI CXEMBI.
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Bapuant 30
JlaHa 1enb MOCTOSHHOTO TOKA, TAE PE3UCTOPHI COEAMHEHBI CMEIIAHHO:
Us=5B; R1=20M ; R2 =120M; R3 =100M; R4 =50M; Rs =100m.
HaiiTu: o6mee conpotuBneHue 1enu Rogm; TOKH BO BCEX AJIEMEHTAX; HAMPSHKEHUS HA KaXKIOM
AIIEMEHTE; aKTUBHYIO MOIIHOCTH ienu P ; pacxon axeprunt W 3a 10 4acoB paOOTHI CXEMBI.
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KonTtpoubnas padora Ne2

Bapuant Ne 1
Hepazeemenénnas yenv nepemenno2o moka umeem cieoyioujue OaHHbie:

AxtuBHOe comportuieHrne R =8 Ow; EmkoctHoe comporusienne Xci =6 Om
WunyktuBHoe comporuBiaeHue X1 = 15 OM; EmkoctHoe conportusienune Xcz2 =3 Ow;
PeaktuBHyt0 €MKOCTHYIO MOIIHOCTh Qcz= 54 Bap.

IX01 R X1 X
o }—— vy, |

I |

U]
O
s oannou yenu onpedenums :

- [lonHoe comportuBnenue nenu Z; - Tok mporekaromuii mo uenu | ;- AKTUBHYIO MOIIHOCTh
P; - PeaktuBnyro momHocTh Q; - Ilomayro momuocte S; - Koaddumment
MOIITHOCTH COS @ ; - B macmtabe mocTpouTh BEKTOPHYIO JHArpammy .

Bapuant Ne 2
Hepassemenénnasa yenv nepemenno2o moxa umeem cieoyroujue OaHHble:

AxTuBHOe compoTupienue R =6 Om; EmxoctHoe compotusienne Xci =5 Ow;
EmkoctHOoe compotuBienue Xc2 =3 Om; Hampsbkenue Ha compoTtuBieHuu Xc2: U =9 B

XCl R XC2
I — [
| — |
U
e
s oannou yenu onpedenums :
- [Tomaoe comportusienne 1nenu Z; - Tok mporekaronuii mo 1enu |; - AKTUBHYIO MOIIHOCTH
P; - PeaktuBnyto momHocth Q; - Hampspkenue cetu U ; - Koadduument
MOIITHOCTH COS @ ; - IMonnyro momHocTh S ; - B macmrabe moCTpOUTh BEKTOPHYIO

JUarpaMmy .



BapuanT Ne 3
Hepaseemenénnas yenv nepemenno2o moka umeem cieoyioujue OaHHble:

AxtuBHOe comnportuBieHue R =12 Owm; Emkoctroe compotusnenne Xci = 10 Owm;
EmkoctHoe comporuBienne Xc2 =6 Om; Hanpsokenue cetn U =20 B

Xe, R ' Xe,
I

3—“—:

s oannou yenu onpederumo :

- [Tonnoe comporunenue nenu Z ; - Toxk mporekaommii mo menu |; - AKTUBHYIO MOITHOCTh
P; - PeaktuBHyto momHocTte Q; - Hampsbkenus Ha Bcex compoTuBieHusx : Ua,
Uci, Ucy;

- [lomuyto momHoCcTh S - Koaddumment monrHocTH €OS O |

- B mMacmrabe mocTpouTh BEKTOPHYIO TUATpamMMy .

Bapuant Ne 4
Hepaszeemenénnasa yenv nepemenno2o moxka umeem cieoyioujue OaHHvle:

AxtuBHOe compotuBieHne R =3 Ow; EmkocTHOE conpotuieHue Xci =6 Owm;
UnnykruBHoe compotusieHne XL =10 OM; EmxoctHOe comporuBieHue Xcz2 =8 Owm;
PeakTuBHYI0 MHIYKTHBHYIO MourHOCTh QL= 40 BAp.

||x01 R X X,
@,
Il L1
u
O
s Ooannou yenu onpeoerums :
- [lomHoe comportusnenue 1enu Z; - Tox mporekaromuii 1mo menu |; - AKTUBHYIO MOITHOCTh
P; - PeaxktuBHyto MomHocTh Q ; - ITomHyro momHocTs S; - Koadduuuent

MOIIIHOCTH €OS @ ;
- B macmrabe moCTpOUTh BEKTOPHYIO AHArpaMMmy .

Bapuanr Ne §
Hepa3zeemenénnas yenb nepemenHo20 moxka umeem cieoyrowue OaHHbvle:

AxtuBHOe compotuBieHrne R =8 Om; HWuayktuBHOe comporuBieHne X 1= 15 Owm;
NuaykTuBHOE compoTupienne X2 =6 OM; EwmxoctHoe compotupienue Xc = 15 Owm;
Hanpsoxenue Ha conpotusiennn R: Ua=48 B

Xu XL 2 Xc R
I WV Vv N | N }
| =
U
o
s Oannou yenu onpederums :
- [lonnoe comnporuBinenue nenu Z; - Tok nporekaroumii mo uenu |; - AKTUBHYIO MOIIHOCTh
P; - PeaktuBnyo mouHocTh Q; - Ilomnyto momuocte S; - Kosdpdumment momuoctu cos

¢; -B macmrabe MOCTPOUTH BEKTOPHYIO IUArpaMmy .



Bapuant Ne 6
Hepaszeemenénnas yens nepemeHno2o moxka umeem ciedyloujue OauHvle:

AxtuBHOE comnporuBieHrue R =6 Owm; WNunyktuBHOE conpotuieHne X1 =3 Owm;
WunyktuBHoe comnporuieHue X2 =35 Owm; Hampspkenue Ha conporuBienun Xz @ Uz = 15 B

X1 R X2
oO——L Y Y Y L 1 Y Y Y
U
@,

s oannou yenu onpedenums :

- [lonmnoe comportusnenne uenu Z; - Tok mporekarouuit no uenu |; - Hampsokenue B cetn U
- AxrtuBHyo MomHOCTh P ; - [Tomayro momHOCTh S; - KoadgdumueHnr MomHoOCTH COS O

- PeaktuBayto momHocTh Q; - B macmTabe mOCTpOUTH BEKTOPHYIO JHArpaMMY .

Bapuant Ne 7
Hepaszeemenénnas yenv nepemenno2o moka umeem cieoyroujue OauHvle:
AxtuBHOe comportuBieHre R =8 Ow; Emkoctroe conporusnenne Xci =3 Ow;
Emkoctaoe compotupnenne Xcz =1 OwM; WNunyktuBHoe comportusienue XL = 10 Ow;

Hampsokerne : Ua = 32 B

Xec:1 R XL X,

s oannou yenu onpedenums :

- [lonnoe compotuBnenue nenu Z; - Tok mporekatomuii nmo uenu | ; - Hampsikenue B cetn U
- AxtuBHyio MoiHOCTh P ; - Ilomnyro mommuocTs S; - Koaddummenr MomHocTH coS @ ;

- PeaktuBHyto momHocTh Q; - B macmTabe mocTpouTh BEKTOPHYIO AMATrPaMMY .

3.2.3. IlpakTnyeckue padoTnl

IIpakTnyeckas padora Ne 1
Tema: Pemenne 3ana4: 1) Ha cMeIaHHOE COETMHEHUE DIIEKTPUIECKIX COMPOTUBIIEHUH; 2) CIIOKHBIX
AIIEKTPUYECKUX IIeNel METOA0OM KOHTYPHBIX TOKOB. Pacuér Gananca MOIIHOCTEH.
Hean 3ansaTus: 1.1. U3yunTh METOABI U3MEPEHHS TOKA, HAIPSYKEHHS, MOIIHOCTA U CONTPOTUBIICHUS
B JIEKTPUYECKHUX LEMNAX MOCTOSHHOIO TOKA C MOCIE0BATENIbHBIM COEIMHEHUEM PE3UCTOPOB.
1.2. [IpoBepuTh 3KCIEpUMEHTAIBHBIM U PAacyeTHBIM IyTeM 3akoH Owma, 2-e mpaBuio Kupxroda u
3aKOH COXpaHEHUs YHEpruu (6asaHc MOIIHOCTEH).

[TpuoOperaembie ymMeHUsI, 3HaHUS U KomnereHimu: Y1 —3; 31 —9; OK1 —-9; TIK2.1, 3.2

Ooecneuenne 3aHsTHs: OOBEKTOM HCTIBITAHUN CITYKUT deKTprueckas 1ens (J11), coneprxamas
MOCJIEI0BATEIbHO BKIFOUEHHBIE PE3UCTOPHI, CMOHTUPOBaHHbIE Ha uiate (cM. puc. [1. 1 npunoxenus)
crenpoBoii manenu: [1, I, R6 — moactpoeunsie [IDBP-11I ¢ HomuuanbabiM conpoTuBieHueM 100 Owm;



R5 — nepemennsiii [1116-251" ¢ HoMuHanbHBIM conpotuiieHueM 100 OM. ConpoTHuBIIEHHE 3TOTO
pe3ucTopa U3MEHSETCS B 3aBUCUMOCTH OT IOJIOKEHUS €r0 JBUKKA U ONPEeIIeT 3HaYeHUS TOKOB 1,
najnenuit Hanpspbkenus: U, monqHocTel P Ha Beex ydactkax Ol

B kauecTBe H3MEpUTETHHBIX MPUOOPOB UCTIONB3YIOTCS IUTOBBIE (MUJUIMAMIIEPMETP U BOJIBTMETP
MMOCTOSTHHOTO TOKQ) U MePEHOCHBIC (BATTMETP U OMMETP) PHUOOPHI.

[Turanue D1 ocymecTBISETCS OT PEryJIUPYyEMOro HCTOYHUKA IMOCTOSTHHOTO HanpspkeHus ... 20 B (cMm.
puc. I1. 3 mpunoxenus).

IIpoxo/KUTEIbHOCTD 3aHATHA: 2 Yac.

TexHuka 0e30macHOCTH Ha paboyeM MecTe:

1. IlpoBoauTh paboTy HA CTEHJIE pa3pelaeTcs IrpymIe CTyACHTOB He MeHee ABYX uesoBek. Pabora Ha
CTEHJE OJHOTO CTYJACHTAa pa3peliaeTcss B TMOPSAAKE MWCKIIOYEHHUS M TOJIBKO B IPHCYTCTBUU
Iperno/iaBaTess Wik JabopaHTa.

2. Tlepem cOopkoii cxembl Ha pabodyeM MeECTe CTYACHTHI O00s3aHBI yOETUTHCS, YTO CTCHI
71a00paTOPHOI YCTAHOBKHU OTKJIFOUEH OT CETH JICKTPOITUTAHHMS.

3. CO0pKy cXeMbl pa3periaeTcsi IPOU3BOAUTE TOJIBKO UCIPABHBIMU M30JIMPOBAHHBIMU MPOBOJAMU C
HaKOHEYHHUKAMHU.

4. TlonkmoyaTh cXeMy K 3JIEKTPOCETH pa3pelaeTcs TOJIbKO C pPa3pelleHus MpernoaaBaresis WiIn
nabopaHTa.

5. Ilepen MOAKIIOUEHUEM CXEMbl K 3JIEKTPOCETH CTYAEHTHI JOJDKHBI 00s3aT€NbHO yOEAUThCS, 4TO
HUKTO HE IIPUKACAETCs K TOKOBEIYLIUM YacTsAM YCTaHOBKH.

6. B ciayuae HEOOXOAMMOCTHM KaKUX-JIMOO MEPEKIIOYEHUH WIM OTKIOYEHUH 3JIEMEHTOB
OKCIIEPUMEHTAIIBHON YCTaHOBKHM, HAaXOJSIICHCS TIOJ HAalpsDKEHHEM, YCTAaHOBKAa JIOJDKHA OBITh
OTKJTIOYEHA OT CETH.

7. BKIIIOYeHHE W OTKJIIOYEHHE CTEHJa OT JJIEKTPOCETH JOJHKHO MPOU3BOAMTHCS OJHHUM U TEM XKe
aunoM. B ciiyyae HeHOpMallbHOM paboOThl YCTAHOBKHM WJIM YIpo3€ MOPa)K€HUsS JIEKTPUUYECKHUM TOKOM
KOT0-TM00 M3 pabOoTaloNIMX, OTKIIOYEHHE CTEHIA OT CETH JOJDKHO OBITh MPOHM3BEICHO HEMEIJICHHO
JT0OBIM U3 YYaCTHUKOB paOoThl. O CiydnBLIEMCS JOJKHO OBITH JOJIOKEHO PYKOBOJIUTENIO PabOT WK
KOMY-JIN0O U3 mepcoHana jadoparopuu. [IoBTOpHOE BKIIOUEHHE YCTAaHOBKM MOXKET OBITH JOMYIIEHO
TOJIbKO PYKOBOJIUTENIEM paboT Mocie ee MPOBEPKU U YCTPAaHEHUsI HEMCITPABHOCTEH.

8. Ilpu BpeMeHHOM MpeKpalleHuu paboT Ha JabOpaTOPHOM CTEHJE OH JOJKEH OBITh OTKIIIOYEH OT
CeTH.



TeopeTnyeckuii MmaTepuan

Conepxanne paboOThI

3anayva 1. [{ns npuBeeHHON CXEMBbI
onpeaenute Bennunny D/1C E2, npu

KOTOPOI IIOKa3aHKe aMIepMmerpa Oyaer
paBHO 2,5 A. IIpoBenure
OKCIIEPUMEHTANILHYIO IIPOBEPKY
BBIYHCIEHHOIO 3HAYEHUS. 2

3agayva 2. [l npuBeEHHON CXEMBbI
paccuuTaiiTe moKa3aHus aMIepMeTpa.

[IpoBeauTe 3KkCIEpUMEHTATBHYIO
MIPOBEPKY BBIUMCICHHOTO 3HAUYCHUS.

3agayva 3. {15 npuBEICHHON CXEMBI E1
paccuuTaiiTe MoKa3aHus aMIIepMeTpa. §

[TpoBeauTe SKCIIEPUMEHTAIBHYIO I 1] I
MPOBEPKY BBIYHMCIIEHHOTO 3HAYEHUSI.

3anaua 4. /I npuBeAEeHHOMN CXEMBI E
OTIpeJIeITNTE BEIMUYUHY COMPOTUBIIEHUS R,

MIPH KOTOPOH MOKa3aHue aMIiepMeTpa n I
Oyner pasHo 2,5 A. [IpoBeaute
AKCIIEPUMEHTAIBLHYIO MPOBEPKY
BBIYUCIICHHOT'O 3HAYCHUS.

{ || “AAS—sn A

3agayva 5./[ns npuBEAEHHON CXEMBI
onpeaenute Bennuuny J/(C E2, nmpu

KOTOPOH IOKa3aHue aMmnepMeTpa Oyaer ,
paBHO 4 A. [IpoBenute

AKCIIEPUMEHTAIIbHYIO MPOBEPKY
BBIYHCIIEHHOTO 3HAYEHUS. =5 R

i|| A— T A




3agayva 6. /{15 npuBeEHHON CXEMBbI E1
onpeaenute Bennuuny J/IC E1, mpu | |
KOTOPOU MOKa3aHue amnepmeTpa oyaer |
paBHo 800 MA. IIpoBenure
AKCIICPUMEHTAIBHYIO IPOBEPKY
BBIYMCICHHOTO 3HAYECHUS. £2
R
’ 1"' 35 Ohrm
|1 | o ——————[B00m A,
3anava 7. [lns npuBe€HHON CXEMBbI 1JA
paccuuTaiTe MOKa3aHus BOJIbTMETPA. P
[IpoBeauTe 3KCIEPUMEHTATBHYIO \4:/:
MIPOBEPKY BBIYUCIICHHOTO 3HAYCHHUSI.
EZ
R
1o ﬁ\'f| 20 Ohm
|
* |1 ] | My ]
3agaua 8. J{j1st IpUBEICHHON CXEMBI J1
paccuuTaiTe MOKa3aHus BOJIbTMETPA. ;_f‘\\
[TpoBeauTe 3KCIEPUMEHTATBHYO g:/,
MIPOBEPKY BBIYUCIICHHOTO 3HAYCHHSI.
EZ
1o '|,',|'| 1 Chm
|
— || | AN ——
J2
A
¢ S ¢
3amaua 9. J[71s IPUBEIEHHOM CXEMBI 41
paccuuTaiTe MoKa3aHus BOJIbTMETPOB. rjjﬁ
[TpoBenuTe 3KCIEPUMEHTAIBHYIO @
MIPOBEPKY BBIYUCICHHOTO 3HAYCHHUS.
W1
1%1v R EE. f,
| g ohm
| [
i | AN ’ |}
W2




3amaua 10. [yt npuBeIeHHOM CXEMBI R

9 10 Ghm
paccunuTanTe MoKa3aHus BOJIbTMETPOB. A,
IIpoBenuTe 3KCIIEPUMEHTAIBHYIO
IIPOBEPKY BBIUMCICHHOTO 3HAYCHUS. 1

3amaya 11. s mpuBEAEHHON CXEMBI - Fr}

o 10 onm
paccuuTaiiTe MOKa3aHus BOJILTMETPOB. AAAS
[IpoBeauTe SKCIEPUMEHTAIBHYO

IMPOBEPKY BBIYUCICHHOT'O 3HAYCHUS. W1

*

R1
| 1 Ohm

3anava 12. Jlyig npuBEIEHHON CXEMBI 1 'Ein_]

paccymuTaiiTe MoKa3aHus BOJILTMETPOB. A

[IpoBeanTe 3KkCrIEpUMEHTATBHYIO . i
MPOBEPKY BBIYUCICHHOI'O 3HAYECHUS. 5 R1 1A

l 1 Ohm

Bonpocs! a5 KoHTpOs
1. Kakoi Tok Ha3bpIBaeTCs IMMOCTOSTHHBIM ?
2. B xakux eIMHUIIAX U3MEPSAIOTCS CUila TOKA, HANPSKEHNE, MOIIIHOCTh, COIPOTUBIIEHHE?
3. Kaknmu nmapaMerpamMu onpenesnsieTcss COnpOTUBIEHUE TPOBOIHUKA?
4. TloueMy pO3€TKHU U BUJIKU DJICKTPUICCKUX IPUOOPOB MOTYT HarpeBaThCs BO BpeMsi paObOTHI?

JlomalirHee 3agaHue
1. IlpuBenuTe npuMep NOCAEAOBATEIIBHOTO BKIIOUEHUS PUEMHHUKOB AJIEKTPUUECKOU SHEPTHH.
2.YT0 npon30iAET ¢ €I0YHOM TMPIISHION, €CIIN OJIHA U3 JIAMII CTOPUT?
3.YUT0 npou30MAET C €T0UHON TUPISHIOM, €CIIU OJTHA U3 JIAMIT OKAKETCS 3aKOPOYEHHOM?

Cnmcok pekoMeHayemMoii JJuTeparypbl
1. DnekTpoTexHUKa C OCHOBaMH 3JeKTpoHUKU: yueOHoe nocodue / A K. CnaBunckuii, 1.C.
Typesckuii. - M.: U1 ®OPYM: HULI Nndpa-M, 2015.
2. DnextporexHuka: yueOHuk / [1.A. Byteipun. M.: U3natensckuii nentp «Akanemus», 2015 rox.
— 272 ctp.




IpakTnyeckas padbora Ne2
Tema: «Pemenne 3a1a4 Ha pacu€T J0OABOYHOTO COMPOTUBIICHUS JIJISl PACIIUPEHUS TIPEICIIOB
M3MEPEHUI BOJIbTMETPAa M PacyET IIyHTA JJIsl PACIIMPEHUS MPEACIIOB M3MEPEHUS] aMIIEpPMETPay.
Hean 3ansaTus: Hayunutbcst paccunThIBaTh 3HaYEHUS T0OABOUYHOTO COMPOTUBIICHUS (IITYHTOB) JJIs
pacuIMpeHus IpeIesIOB U3MEPEHUS aMIIepMETpa U BOJIbTMETpa
[TpuoGperaembie ymeHwus, 3HaHus u kommereHmun: Y1 — 3; 31 —9; OK1 -9; [IK2.1, 3.2

Oobecneuenue 3aHATHSI: AMIIEPMETPBI, BOJIBTMETPHI, KATbKYJIATOPHI.
IIpoao/KUTEIbHOCTD 3aHATHSA: 2 Yac.

TexHuka 0e30mMacHOCTH Ha pabovYeM MecTe:

1. ITlpoBoauTh paboTy HA CTEHJE pa3penaeTcs pyIIe CTyICHTOB He MEHee JIBYX uesioBeK. Pabora Ha
CTEHJIe OJHOT0 CTYACHTa pa3pelaeTcs B TMOPAIKE MWCKIIOYEHUS M TOJBKO B TPUCYTCTBHU
MperoiaBaTes Wi JJabopaHTa.

2. Tlepem cOopkoii cxeMbl Ha pabodeM MeCTe CTYACHTHI O00s3aHbl YOSAMTHCS, YTO CTEH]
71a00paTOPHOI YCTAHOBKHM OTKJIFOUEH OT CETH JICKTPOIUTAHHMS.

3. COOpKy CXeMbl pa3peliaeTcs MPOU3BOIUTH TOJIBKO UCIPABHBIMU H30JIMPOBAHHBIMU IIPOBOJAMU C
HAKOHCYHHKAMH.

4. TlogkirouaTh CXeMy K AJIGKTPOCETH Pa3pelIaeTcsl TOJIbKO C pa3pelieHHs MPernoaBaTels WM
nabopaHTa.

5. Ilepen MOAKIIOYCHUEM CXEMBI K DJIEKTPOCETU CTYACHTHI JIOJKHBI 00s3aTelIbHO YOCIUTHCS, YTO
HUKTO HE MPUKACAETCS K TOKOBEIYIUM YacTsM YCTAaHOBKH.

6. B ciyyae HEOOXOOUMOCTH KaKHX-ITMOO TMEPEKIIOYCHUH WM OTKIIOYCHUH 3JIEMEHTOB
IKCICPUMCHTAIBHON YCTAaHOBKH, HAXOMSIICHCS IMOJl HANpsHKEHUEM, YCTAaHOBKA JOJDKHA OBITh
OTKJTIOYEHA OT CETH.

7. Bio4eHHEe W OTKIIOYEHHE CTEH/A OT DJIEKTPOCETH JIOJKHO TPOU3BOAMTHCS OJHUM U TEM JKe
munoM. B cimyyae HeHOpManbHOI paOOTHl YCTAaHOBKH HJIM YTPO3€ MOPAXKECHUS DIEKTPUIECKHM TOKOM
KOTO-TH00 M3 PabOTaIOMUX, OTKJIIOYEHHE CTEHJIa OT CETH JIOJDKHO OBITh NMPOW3BEICHO HEMEIEHHO
JOOBIM U3 Yy4aCTHUKOB paboThl. O CIyyUBLIEMCS JTOJKHO OBITH JOJOKEHO PYKOBOJUTENO paboT WU
KOMY-JIM00 M3 mepcoHana Jabopatopur. [IOBTOpHOE BKIIIOUEHHE YCTAHOBKH MOYKET OBITH JOITYIIEHO
TOJIKO PYKOBOJIUTENIEM paboT Mociie €€ MPOBEPKU U YCTPAHEHUS HEHCIIPAaBHOCTEH.

8. IIpu BpeMEeHHOM IpeKpaleHun padoT Ha JJAOOPATOPHOM CTEH/IE OH JIOJDKEH OBITh OTKIIIOYEH OT
CeTH.

Teopernyecknii MmaTepua
Coaepxanue padoTnl
Illynmut u 0ob6aeounsvle conpomusnenHus

CI/IJ'Iy TOKa B IICIIN U3MEPAIOT aMIIEPMETPOM. Bxrouaercs aMIICpMCTpP B LECIb IMOCICA0OBATCIBHO (pI/IC
1)

R
o 1—@)—

Puc. 1

AmnepmeTp u3MepseT CHIy TOKa B IIETH, ¥ MIO3TOMY €r0 CONPOTUBIICHHUE JJOKHO OBITH OUYEHb MAaJIbIM,
T.e. Ra< R Ilpu nocnenoBaTebHOM COEIUHEHUH NPOBOJHUKOB CHJIA TOKA Ha KaXKIOM Y4acTKe LENH
OJIMHAKOBA, IO3TOMY aMIIEPMETP MOKHO BKJIFOYATh B JIHOOON y4acCTOK LIETIH.

Kaxxaplii aMmriepmMeTp paccunTaH Ha HEKOTOPYHO MaKCUMAJIbHYIO CHIIy TOKa, U MIPEBBILIEHUN KOTOPOMH
npubop MoxeT mneperopeTs. llpu u3MepeHUM TOKOB OOJbIIEH BETUYHMHBI, Y€M Te, Ha KOTOPYIO
paccuuTaH amIepMeTp, IPUMEHSAIOTCS WYHTHL. Il y H T — 3TO CONMpOTUBIIEHHUE, KOTOPOE BKIIIOYAETCS
ITOCJIEIOBATEIBLHO B LENb M3MEPSIEMOro Toka. [lapamienbHO CONPOTHBIICHHIO IIYHTa IMPUCOEIUHSIOT
3aXKUMBI amriepmerpa A (puc. 1); 4ToOBI Yepe3 amrepMeTp Mpoluia MeHbIIast 4acTh U3MEPSIEeMOT0 TOKa,
COIIPOTHBJIEHUE LIYHTA JOJHKHO OBITh MEHBIIIE CONPOTUBIICHUS aMIIEPMETPA.

Haiinem conporusienue R mryHTa, KOTOpbIi HEOOXOIUMO MOAKIIOYUTD K aMIIEpMETPY JUIsl H3MEPEHUs
CHJIBI TOKA B IICMH, B N pa3 MPEBBIIAIOIIEH CHIY TOKa, Ha KOTOPYIO paccuutad mpubop: I =n Ia( n —




kod(pdurment myHTHpOoBaHMs). CompoTuBiieHHEe ammepMmeTpa o0o3HauuMm udepe3 Ra. Ilpum
MOJKJIFOYEHNH LIYHTA YaCcTh U3MepsAeMOn cwiibl Toka I moiaer no Hemy. Uepes amrmepMeTp IOKEH
WJITH TOK, HE mpeBblmatontuii [a (puc. 2).

s T
Puc 2

[Ipu napamiensHom coequuennu [ = n [ = [ + I, a HanpsbkeHUe HA IIYHTE U aMIIEPMETPE OJJMHAKOBO
U, coriacHo 3akoHy Owma, paBHO: I ARa = | wRw. Mckmouas cuny Toka Ia M3 nByx mocienHux
YpaBHEHHI, TOTy4YUM

1

a—1

Ry =

Ry

JUis M3MepeHus HANpPsDKEHHs Ha Y4YacTKEe LENHM IPUMEHSAIOT BOJIBTMETPHL. BKIIIOYArOT BOJIBTMETP
napajuleJIbHO TEM TOYKaM LIEIH, HANpSHKEHUE MEXAY KOTOPBIMM HaJo M3MepuTh (puc. 3). BoapTmerp
HE JOJDKEH U3MEHATh HAIPsLKCHUE HA U3MEPSAEMOM Y4YacTKE LIENH, [TOOTOMY CUila TOKA, IPOXOIAIIETO
gyepe3 BOJIBTMET), JOJDKHA OBITh MHOTO MEHBIIIE, YeM CHJIa TOKa B U3MEPSIEMOM Y4acTKe.

M R N
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Puc. 3
Ecnu conpoTuBienue BonbT™MeTpa Rv, To mocie BKIIOUEHHs €ro B LieNb CONPOTUBIIEHUE yyacTKa OyieT
paBHO RX = % ,UTO MEHBIIE IEPBOHAYATIBHOIO 3HAYEHUS COIIPOTUBIIEHHS y4acTKa LEeNn
BcenenctBue 3TOoro m3MepseMoe HampspKeHHME Ha y4yacTKe Lend yMeHbIuTcs. [Uis Toro 4toObl
BOJITMETP HE BHOCHJI 3aMETHBIX UCKQXXEHUH B U3MEPSAEMOE HANPSIKEHHUE, €70 CONPOTUBIIEHUE JOJKHO
ObITh OONBIIMM IO CpPaBHEHHWIO C COINPOTHUBICHHUEM Yy4YacTKa LE€NU, Ha KOTOPOM H3MepseTcs
HamnpsbkeHue, T.e. . R > Rx >

JIroboit BONBTMETp paccuuTaH Ha mpeaenbHoe HampsbkeHne Uv. C  MOMOIIBI0  MOAKITIOYEHUS
MOCJIEIOBATEILHO C BOJBTMETPOM J00ABOYHOTO COMPOTUBIEHUS RIl MOXHO H3MEpsATH B N pa3
6onpiue Hanpspxenus: U = nUv. Haiingem no6aBouHoe CONpOTHUBIEHUE, HEOOXOIMMOE ISl U3MEPEHUS
HaIpsDKEHUH, B N pa3 O0JBIINX TEX, HA KOTOPBIE PaCCUUTaH MPUOOP.

HpI/I BKJIFOUCHUU B LICIIb BOJIBTMCTpPA ,Z[06aB0‘{HOI‘O COIIPOTUBJICHUA BOJIBTMETP IMO-IIPECIKHEMY U3MEPSCT
1

- U
HaIIps’KCHUC UV, HO 3TO COCTaBJIACT JUIIL MYaCTh U3MEPSICMOI0 HAIPsDKCHUA Jv = ; HaHpﬂ)KCHI/IC

Ha j1o6aBoyHoM conpoTuBieHnu Ut = U - Uv (puc. 4). [loaToMy npezensl U3MepeHus yBeINYUBAIOTCS
B 11 pa3, ¥ BO CTOJIBKO )K€ pa3 yBEJINYUBAETCS 1I€HA JACJIECHUS BOJBTMETPA, a CJIEA0BATEIBHO,
YMEHBIIIAETCS €r0 UyBCTBUTEIBHOCTD.
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B BonpTMeTpe M 100aBOYHOM CONPOTHUBIIEHWM CHJIa TOKAa OJMHAKOBA, TaK KaK OHU BKIIOYECHBI
nocnenosaresbHo. [Ioaromy Uv = IRv , Ut = [Rm u U = nUv =nlRv.

[Ipu mnocnenoBarenbHOM COCAMHEHUM HAINPSHKEHUWE HAa YYacTKEe paBHO CyMME HamNpsDKeHHM Ha
OTACJBbHBIX pe3ucTopax ydactka, T.e. U = 'Uv + 'Um. CnepoBatensHo, nlRv = IRv + [IRm. Otcrona
R = Rv(n-1)

Bonpocs! 1151 KOHTpOIIs
1.0npenenuTh BENUUYMHY CONPOTHUBIICHUS LIYHTAa aMIEpMETpa ISl pacUIMpPEHUs MPENEIOB U3MEPEHUs
toka ¢ 10 muwunamnep 10 10 Amnep. Buytpennee conpotusiienre ammepmerpa paBHo 100 Om.
2.0npenenuTh CONMPOTUBICHUE IIYHTA K aMIEPMETPY ¢ BHYTpeHHUM conpotuBieHueMm 0,016 om, ecnu
MOKa3aHus MpuOopa HY>KHO YBEIHUYUTH B IATh pas,
3.K amnepmeTrpy BKIIIOYEH UIYHT, CONPOTHUBIIEHHE KOTOPOro B 25 pa3 MeEHbIIE COMNPOTUBICHUS
npubopa. Kakoii TOk MpoTeKaeT B I[EMH, €CIIH aMIepMeTp Tokazair 3A?
4.BoneT™eTpom Ha 15 B HyxHO m3Meputs Hanpspbkenue 120 B. Onpenenuts BenTMUuHYy J0OaBOYHOTO
COIIPOTHUBIIEHUS, €CIIM BHYTPEHHEE conpoTHBieHue BosibT™MeTpa 2000 om.
5.Amnepmetp ¢ HapykHbIM IryHTOM 0,0050M paccuutan Ha npenen usmeperus 60A, ero BHyTpeHHEe
conpotusiieHne 150m. Onpeaenuts TOK MOJTHOTO OTKJIOHEHHUS U3MEPUTEIILHON KaTyIIKK prudopa
6.Ilpenen m3MepeHusi BOJIBTMETpPA IIEKTPOMArHUTHOM CHCTEMBbI cocTaBisieT 7,5 B mpu BHyTpeHHEM
conpotuBieHud 2000M. Omnpenenuts 106aBOYHOE COMPOTUBIEHUE, KOTOPOE HEOOXOIUMO BKIIIOUUTH
JUISL pacuIupeHus npenaena uamepenus 10 600B.
7. Amnepmerp ¢ BHyTpeHHUM compotupieHueM 0.016 Om umeer xo3ddumment uryntuporanus 10.
OrnpenenuTb COMPOTUBIICHHUE IITyHTA

JlomarHee 3ajianue
1.MarnuToanekTpuueckuii npubop c¢ conporusieHreM 100M M TOKOM MOJHOTO OTKJIOHEHHs 7,5MA
MOJKET OBITh MCII0JIb30BaH B KauecTBe amnepmerpa Ha 30 A. Onpenenuts COPOTHBIICHUE LITYHTa
2. Ilpenen u3Mepenust BoibTMeTpa cocraBiser 10B npu BHyTpeHHeM comnpotusiieHuun 300 Owm.
Onpenenuts 100aBOYHOE CONPOTUBIICHHE, KOTOPOE HEOOXOAMMO BKIIIOUHMTD /ISl PACIIMPEHUs Ipeaesa
n3mepenus a0 S00B.
3. Ammepmetp ¢ BHyTpeHHUM compoTuBieHueM 0.015 Om umeer kodddunuent uryHrupoBanus 10.
OrnpenenuTh COMPOTUBIICHHUE IITYHTA.

Cnucok pekoMeHyeMoil JTuTepaTypsbl

1. DnexTpoTexHMKa C OCHOBaMH 3JIEKTPOHUKH: yueOHoe mocooue / A.K. Cnasunckuit, 1.C.
Typesckuit. - M.: UJI ®OPYM: HULI Uudpa-M, 2015.

2. DnextporexHuka: yueOHuk / [1.A. Byteipun. M.: U3natensckuit nentp «Akanemus», 2015 roa.
— 272 ctp.

IIpakTuyeckas padora Ne3

Tema: «Pemenue 3a1a4 M0 BEIYUCICHUIO PEaKTUBHBIX CONMPOTHBIEHUN. CrIocOOBI pereHus 3ajad ¢
MIEPEMEHHBIMU JJIEKTPUYECKUMHU BEIMYMHAMH. [IOCTpOEHHE BEKTOPHBIX IUArpaMm».

Heab 3anaTus: HaydnTbcst BBIYUCIATH TPOBOJUMOCTD, CUILY TOKA, aKTUBHYIO, PEAKTUBHYIO U
MTOJIHYFO MOIIHOCTB JJIs TapaJuIEIbHOTO COETMHEHUS KaTyIIKA WHYKTUBHOCTH, KOHJEHCATOpa U
pe3ucTopa B LEIsX IEPEMEHHOIO TOKa.

[IpuoGperaembie ymeHwus, 3HaHus u kommereHun: Y1 — 3; 31 —9; OK1 -9; [IK2.1, 3.2

O0ecneyenne 3aHATHS: AMIIEPMETPBI, BOJBTMETPBI, KAJIBKYJISTOPHI.



IIpopo/KUTEIbHOCTD 3aHATHA: 2 Yac.

Texnuka 6€30MacHOCTH Ha pabodyeM MecTe:

1. [IpoBoauTh pabOTy Ha CTEHIE pa3penIaeTcs rPyIe CTYJACHTOB HEe MEHee IBYX 4eloBeK. PaboTa Ha
CTEHJIe OJIHOT0 CTYACHTAa pa3pelaeTcss B TMOPSAIKE MWCKIIOYEHUS M TOJBKO B TPUCYTCTBHU
MperoiaBaTess Wi JJabopaHTa.

2. Ilepem cOopkoii cxeMbl Ha pabodeM MeCTe CTYACHTHI O00s3aHbl YOSAMTHCS, YTO CTEH]
71a00paTOPHOHN YCTAHOBKU OTKJIFOUEH OT CETH JICKTPOIHUTAHUS.

3. COOpKy cXeMbl pa3peliaeTcs MPOU3BOIUTh TOIBKO UCIPABHBIMU H30JIMPOBAHHBIMU IIPOBOJAMHU C
HAaKOHEYHHUKAMH.

4. TlopkiouaTh CXeMy K 3JIEKTPOCETH pa3peliaeTcsi TOJIbKO C pa3pelleHHs MpenojaBaTesis WM
nabopaHTa.

5. Ilepea MOAKIIIOUEHUEM CXEMBI K 3JIEKTPOCETU CTYICHTHI JTOJDKHBI 00s3aTebHO yOETUTHCS, YTO
HUKTO HE IMPUKACACTCS K TOKOBEIYIIIUM YaCTSM YCTaHOBKHU.

6. B cinyyae HeoOXOIUMOCTH KaKUX-THOO TMEPEKIOYEHUM WM OTKJIIOYEHHUH 3IIEMEHTOB
3KCHepHMeHTaHBHOﬁ YCTaHOBKH, HaXOHHIHeﬁCH noxa HalpsKCHUEM, YCTAaHOBKA OOJDKHA 6LITB
OTKJTIOYEHA OT CETH.

7. Bito4eHHe W OTKIIOYEHHE CTEH/A OT DJIEKTPOCETH JOJDKHO MPOU3BOAMTHCS OJHUM U TEM JKE
munoM. B cimyyae HeHOpManbHO# paOOThl YCTAaHOBKH HJIM YTPO3€ MOPAXKECHUS DIEKTPUIECKHM TOKOM
KOT0-T00 M3 paboTaromUX, OTKJIIOYEHHE CTEHJIa OT CETH JIOJDKHO OBITh NMPOM3BEICHO HEMEICHHO
JO0BIM U3 Yy4aCTHUKOB paboThl. O CIyyuBLIEMCS JTOJKHO OBITH JOJIOKEHO PYKOBOJUTENO paboT WU
KOMy-Tu00 U3 mepcoHana nadopatopuu. [IoBTOpHOE BKIIIOUEHHE YCTAHOBKU MOXET OBITH JOIYIIEHO
TOJIBKO PYKOBOAMTENEM paboT MOCTE €€ MPOBEPKU U yCTPAaHEHHSI HEUCIIPABHOCTEH.

8. Ilpu BpeMeHHOM MpeKpalleHuu padoT Ha JabOPaTOPHOM CTEHJIE OH JOJKEH OBITh OTKIIOYEH OT
CETH.

Teoperuyeckunii MaTepuaJl
Coaepxxanue padoTbl

LlyToK nuTaHus

Hano ms gansaou cxempl: U=10B; R =3 Owm; XL =8 Owm; Xc =4 Om.

3anava 1. Onpenenuts TOK uepe3 conpotusieHue R1.
Paccuntarh akTHBHYIO, PEAKTHUBHYIO U MOJIHYIO
MOIIHOCTb. [IpoBecTH SKCIIEPUMEHTAIBHYIO ITPOBEPKY .

3amada 2. OnpenenuTs TOK Yepe3 KaTyIKy
MHAYKTUBHOCTH L2. PaccunTtaTh akTUBHYIO, pEAKTUBHYIO)
Y TIOJIHYI0 MOIIHOCTG. [IpoBecT 3KcriepuMeHTalIbHYIO
IIPOBEPKY.

3anava 3. OnpeaenuTs HaNpsYKEHUE HA CONPOTUBICHUU




R3. Paccuutarh aKTUBHYI0, PEAKTUBHYIO U MOJIHYIO
MOMIHOCTb. [IpoBecTH 3KCIIEpUMEHTATIBHYIO TPOBEPKY.

3anava 4. OnpenenuTs HaNpsyKEHUE Ha CONMPOTUBIICHUN
R2. Paccuntarh aKTUBHYIO, PEAKTUBHYIO U MOJIHYIO
MOIIHOCTb. [IpoBecTH AKCIIEpUMEHTAIbHYIO IIPOBEPKY .

3amaua 5. OnpenenuTs TOK yepes conpotuBieHue R2.
PaccunTarh akTUBHYIO, PEAaKTUBHYIO U TIOJTHYIO
MOIIHOCTh. [IpoBeCTH IKCIIEPUMEHTATBHYIO ITPOBEPKY .

3anaga 6. OnpeaenuTs TOK Yepe3 KaTyLIKy
uHIyKTUBHOCTH L2. PaccuntaTh akTHBHYIO0, PEaKTHBHYIO|
Y TIOJIHYIO MOIIHOCTG. [IpoBecT 3KcriepuMeHTaIbHYTO
IIPOBEPKY.

3amaua 7. OnpenenauTs HAIPsHKEHUE Ha KOHASHCaTope
C3 . PaccunTarh aKTHBHYIO, PEAKTHBHYIO U ITOJIHYIO
MOIIHOCTG. [IpOBECTH AKCIEPUMEHTAIBHYIO ITPOBEPKY.

3anava 8. OnpenenuTs HaIpsYKEHUE Ha KaTyIIKe
UHIyKTUBHOCTH L2. PaccuntaTh akTHBHYIO, PEaKTHBHYIO|
Y TIOJIHYIO MOIIHOCTG. [IpoBecT 3KCriepruMeHTaIbHYTO
IIPOBEPKY.

Bormpocs! 11st KOHTpOJIs

B 4ém omacHOCTB pe30HaHCa HaHpH)KeHPIfI L TPOMBIINIJICHHBIX BHCKTPOYCTB.HOBOK?
Hanmcare u mOSCHUTH (I)OpMy'J'IaMI/I yCiioBUsT BO3HHUKHOBCHHUSA PE30HAHCA HaHpH)KeHHfI.

Z[OMaIJ_IHee 3aaHuc
Z[J'ISI BCCX CJIYUacB B Macirade MNOCTPOUTL BEKTOPHBIC AWArpaMMBIL.

Crnncok pekoMeHyeMoii JJuTepaTypbl
DNEeKTPOTEXHHUKA C OCHOBaMH 3JIeKTpoHUKH: yueObHoe nocodue / A K. Cnasunckuii, U.C. TypeBckuii. -
M.: UJI ®OPYM: HUII Nndpa-M, 2015.
Onekrporexnuka: yaeOHuk / [1.A. Byteipun. M.: U3narenbckuit eHTp «AkameMus», 2015 rom. — 272
CTp.
IIpakTyeckas padora Ned
Tema: «Pemenue 3a1au Ha coenuHeHue moTpeduteneit B "3pe3my'. OmnpeneneHne xapakrepa menu

M0 BEJIMYMHE TOKAa B HEUTPAJIbHOM IPOBOJIE.

Heab 3ansaTus: Hayuntbes paccuuThiBaTh Tpex(ha3HOU ey MPU COSAMHEHUN TOTPeOUTeNs
«3Be3noiny.

IIpunoOperaembie ymMmeHus, 3HaHus U komnereHuuu: Y1 —3; 31 - 9; OK1 - 9; IIK2.1, 3.2

Obecneuenue 3aHATHSI: AMIIEPMETPBHI, BOJIBTMETPHI, KATBKYJISTOPHI.

IIpoxo/KUTEIBLHOCTH 3aHATHA: 2 Yac.




Texnuka 6€30MacCHOCTH Ha paboueM MecTe:

1. ITpoBoaMTH pabOTY Ha CTEHJIE pa3pelIaeTcs rPyIIe CTYASHTOB HE MEHEE IBYX 4esioBek. Pabora Ha
CTEHJie OJHOr0 CTYACHTa paspelaercs B TMOPAIKE MHCKIIOYEHUS M TOJBKO B TPUCYTCTBUU
MperoiaBaTess Wi JJabopaHTa.

2. Tlepem cOopkoii cxeMbl Ha pabodeM MeCTe CTYACHTHI O00s3aHbl YOEAMTHCS, YTO CTEH]
1a00paTOPHOI YCTAHOBKHM OTKJIFOUEH OT CETH JICKTPOIUTAHHMS.

3. COOpKy cXeMbl pa3peliaeTcs MPOU3BOIUTH TOJIBKO UCIPABHBIMU H30JIMPOBAHHBIMU MIPOBOJAMU C
HAKOHCYHHUKAMH.

4. TlopkiouaTh CXeMy K 3JEKTPOCETH pa3pellaeTcsi TOJIbKO C pa3pelleHHs] MpenojaBaTesis WM
nmabopaHTa.

5. Ilepea MOAKIIIOUEHUEM CXEMBI K 3JIEKTPOCETU CTYICHTHI JIOJDKHBI 00s3aTeIbHO yOETUTHCS, YTO
HUKTO HE NMPUKACACTCS K TOKOBEIYIIIUM YaCTSM YCTaHOBKHU.

6. B ciyyae HEOOXOIMMOCTH KAaKUX-THMOO TEPCKIIOYCHUH WM OTKIIOYCHHHA DJIEMEHTOB
9KCIIEPUMEHTAJIbHOW YCTAaHOBKH, HaxOJsUIecs TMOJ] HamnpsHKeHUEM, YCTaHOBKAa JIOJDKHA ObITh
OTKJIIOUEHA OT CETH.

7. Bkio4eHHEe W OTKIIOYEHHE CTEH/A OT JJIEKTPOCETH JIOJDKHO MPOU3BOAMTHCS OJHHM U TEM JKe
munoM. B cimyyae HEHOpManbHO paOOTHl YCTAaHOBKH HJIM YTPO3€ MOPAKECHUS DIEKTPUIECKHM TOKOM
KOTO-TM00 M3 PabOTaIOMKX, OTKJIIOYEHHE CTEHJIa OT CETH JIOJDKHO OBITh NMPOM3BEICHO HEMEIEHHO
JHOOBIM M3 YYaCTHHKOB Pa0doThL. O CIydYHBIIEMCS JOIDKHO OBITH JIOJIOKEHO PYKOBOIUTEIIO pabOT MIIH
KOMy-JIn00 3 mepcoHana jJabopatopun. [IOBTOpHOE BKIIOUEHHE YCTAHOBKH MOYKET OBITH JOITYIIECHO
TOJIBKO PYKOBOAMTENEM paboT MOCTE €€ MPOBEPKU U yCTPaHEHHSI HEUCIIPABHOCTEH.

8. Ilpu BpeMeHHOM MpeKpalieHuu padoT Ha Jab0PaTOPHOM CTEHJIE OH JOJKEH OBITh OTKIIOYEH OT
CETH.

TeopeTnyeckunii MaTepuaJl
Coaep:xanue padoTbl

Tpu rpynmsl CONPOTUBICHHUA COSTMHUIIH 3BE3/10H € HYJIEBBIM IMPOBOIOM U BKIIOUYHIIH B
Tpex¢a3HyIo ceTh IEPEMEHHOI0 TOKA C IMHEWHBIM HanpsikeHneM UHOM. AKTUBHBIE COITPOTHBIICHHS B
¢dazax A, B u C coorBerctBenHO paBHbl RA, RB, RC; peaktuBnbie — XA, XB, XC. Xapaxkrep
PEaKTUBHBIX COIPOTHBIIEHUH yKa3aH B cXeMe Lienu. YTIIbl caBura a3 B KaxJ 0 ¢ase paBHb QA, 0B,
¢C. JIuneitHple TOKH B HOpMaIbHOM pexkume paBHbl A, 1B, IC. ®a3br Harpy3ku moTpedsioT aKTHBHEIE
motuHocTH PA, PB, PC u peaktuBnbsie QA, QB, QC. B tabnuie BapuaHTOB yKa3zaHbl HEKOTOpBIE U3
STHX BEJIMYMH ¥ HOMEP pUCYHKa 1enu. [t cBoero BapuanTa HEOOXOAMMO: ONIPECITUTh BETHUNHBI,
OTMEUYEHHbIE MMPOYEPKAMHU B TaOJIMIIE U HAUEPTUTh BEKTOPHYIO AUarpamMmy IeTy B HOPMaJIbHOM pexXUMe
Y B aBapUITHOM PEXUME MPH OTKIFOUeHUH (hasbl A. 3 BEKTOPHBIX AMAarpaMM OTIPENEITHTh TpapruecKu
TOKH B HYJIEBOM IIPOBO/JIE B 000MX PEXKHMAX.
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N | N |Uwo| R| R|R| X | X | X]I I I |PA, |PB, | PC, | QA, | QB, | QC,
Ba|Pu| m |A|B|C|A|B |c [A]B[C]|Br|Br| Br |BAP | BAP|BAP
’ 1O | O ' ' "ITATAA
p. | ¢ B Ol M| M| O]0O]O
M M | M | M
1 1 | 380 - | e | - - - - - | - -1290 | mer | 193 | 387 | 110 | 145
2 1 - - T - - |44 - (22| -1 4 » 6 2 0 2
3 1 - - » - - - - 120111 - » - 387 - 145
4 1 | 208 | 4 » | 30| 3 - 140 -] 0|1 |640]| » 384 2 400 2
5 1 380 | 6 » - 8 - - -111]6 0 » 0 - 0 -
6 1 - - » | 30| 3 - 140210 | - - » - - - -
7 1 1692 |16 | » |15|112 (40|20 | - | 5| - - » 193 - - 145
8 1 - - » - - |40 120 - | - | 2, - » 6 - 120 2
9 1 208 » - 3 - |16 | - -1 4 - » - - 0 -
10 | 1 - - » - - - - 120 1| - |640 ]| » - 480 - -
11| 2 660 | He | » - - - - -1 0] - 0 | 867 - 0 - 512
12 | 2 - T - 4 - 8 3 -1 - - 0 - - - 0
13| 2 104 | » - 6 |15 | 3 8 - 101|640 - 384 - 400 | 900
14 | 2 - » | 4 - 8 - - 141116 0 - 0 361 0 -
15| 2 - » - 4 - - 3 195/ 0| - |mer |576| 231 | 00 | 115 | 173
16 | 2 | 660 | » - - 4 - 3 -0 -7 » | 866 | 20 | 361 | 50 40
17 | 2 - » - 4 8 |12 95| 3 | 6 » 4 - 00 - -
18 | 2 - » 6 - - 8 |14 |8 - » | 867 - - - -
19 | 2 - » | 4 - - 3 - - -] - » 0 216 | 240 | 432 | 288
20 2 104 » 4 - 115 - |16 |4 | - | - » - - - - -
21 | 3 | 660 | » 3| 4 - - 3 - 137 » | 576 - - 115 -
22 | 3 | 104 | » - 6 4 3 8 -1 816 » - - - 50 | 722
23 | 3 - » 4 4 115 | 4 3195 - | - » - 216 - - 0
24 | 3 - » - 4 4 8 - -1 3] - » | 867 - 240 - -
25| 3 - » 6 - - 8 31958 |6 » 0 - - - 288
26 | 3 | 660 | » 6 - - - - -] -16 » - - - - -
27 | 3 | 104 | » - - 4 -1 4] - - » - - - 115 -
28 | 3 - » - - - - - 1411 - - - - 50 -
29 | 3 - » - - - 3 - -1 2| - » - - 361 - -
30 | 3 - » | 4| 6 | 15| - 8 |4 |- |7 » | 867 - 00 - -
31| 4 | 208 | » | 4 |30 - - - -1 -16 » - 231 - 115 | 173
32 | 4 - 4 | ge | - 3 (44|12 |22| 3| - » | 576 | 20 | 361 | 50 40
33| 4 | 380 - T - - - |12 - 18| - » - - 00 - 173
34| 4 - - » 30| 8 - - |24 - 1|6 » | 576 | 216 - 115 | 40
35| 4 | 692 » |15 - (40|20 | - | 3| - - | mer - 240 | 50 -
36 | 4 - 16 | » - 112 | - - 1201 8| 6 - » 216 | 240 - 288
37 | 4 | 380 - » - - - - - - - - » - - 432 | 288
38 | 4 - - » - - 140120 - | 1|2, - » - - - -
39| 4 - - » | 30| - - 140 | -]12 ]| 4 - » - 387 - -
40 | 4 | 208 | 4 » - 3 - 8 |24 - | 1640 | » - 2 - 145
- » 3 - 11 0 » - - - 2
» -1 - 129 | » 384 | 172 - 145
112 | 4 » 0 8 120 2
0| 4640 ]| » 193 - 0 -
. 0 6 - - -
511 - - 387 | 400 -
-1 6 - - 2 0 145
- - - 480 | 110 2
1| - 0 0 512
0| 2 - - 0
-1 4 - 120 -
1| - 0 115
0 - 2
1
0




arLONE

Bomnpocs! 1151 KOHTpost

Kakoit npuHuumn aeicTBus y TpexgazHoro reueparopa?
B dem 3akiio4aoTCst OCHOBHBIE IPEUMYIIECTBA TPEeX(Pa3HBIX cucTeM?
Kakue cucrembl 00:1a1a10T CBOMICTBOM YPaBHOBEIICHHOCTH, B Y€M OHO BBIpAKaeTcs?
Kakue cymiecTByIOT cXeMbl COSAMHEHHS B TPEX(Pa3HbIX IETsX?
Kakue cooTHOmEHUs MeX 1y (pa3HBIMH U IMHEHHBIMH BETMUYMHAMU UMEIOT MECTO NPH COSTMHEHUN B
3Be31y U B TPEYTOJIHUK?

HOMaH_IHee 3aJaHuec

Yro Oyner, eciiu MOMEHITh MECTaMU HayaJlo U KOHELl OJJHOM U3 (a3 reHepaTropa Ipu COEAUHEHUH B
TPEYTrOJbHUK, U IT0YEMY?

Omnpenenute KOMIUIEKCH JIMHEHHBIX HANPSKEHUH, €CIIN IIPU COeAMHEHHUH (ha3 reHeparopa B 3BE31y
Hayvaio u KoHer 0OMOTKH (a3pl C MOMEHSITH MECTaMHU.

Cnmcok pekoMeH1yeMoii JJuTepaTyphbl

DNEeKTPOTEXHHUKA C OCHOBaMU AJIEKTPOHUKH: yuebHoe nmocobue / A.K. Cnasunckuii, U.C. TypeBckuid. -
M.: UJI ®OPYM: HUILI Uudpa-M, 2015.

Onekrporexnuka: yueOHuk / [1.A. Byteipun. M.: U3natenbckuii ueHtp «Axagemus», 2015 rog. — 272
CTp.

IIpakTuyeckas padGora NeS
Tema: «Pemenue 3a1au npu coOeTUHEHUH MOTpeOUTeNel B "TpeyroiabHUK".
Heab 3anaTus: Hayuntbes paccunTsiBaTh Tpex(a3HOM LENH MPU COEAMHEHUN OTPeOUTENs
«TPEYTOJILHUKOM.
IIpuoOperaemblie ymeHusi, 3HaHUs U KomneTeHuuu: Y1 —3; 31 -9; OK1 -9; IIK2.1, 3.2
OOecneyenune 3aHATHSA: AMIIEPMETPBI, BOJTMETPBI, KAJIbKYJISTOPHI.
IIpoxo/KuTEIBLHOCTD 3aHATHA: 2 Yac.

Texnuka 6e30macHOCTH Ha paboyeM MecTe:

1. ITpoBoauTh paboTy Ha CTEHJE pa3pelIaeTcs rpymme cTy/IeHTOB He MeHee JBYX uesnoBek. Pabora Ha
CTEHJle OJHOI0 CTYyACHTa paspelaercs B TMOPAIKE MWCKIOYEHUS M TOJbKO B TPUCYTCTBUU
npenojaBaTelns Wik 1abopaHTa.

2. Ilepen cOopkoil cxembl Ha pabodyeM MecTe CTYIEHTbl 00s3aHbl YOEIUThCS, UYTO CTEHA
71a00paTOPHOI YCTAHOBKHM OTKJIFOUEH OT CETH JICKTPOIIUTAHHMS.

3. COOpKy CXeMBbl pa3pemaercs MPOU3BOIUTH TOJIBKO MCIIPABHBIMHU W30JIMPOBAHHBIMHU MTPOBOJIAMH C
HAaKOHEYHHKAMHU.

4. TlogxirouaTh CXeMy K AJIEKTPOCETH pPa3pelIaeTcsi TOJIBKO C pa3pemieHHs MPeroaaBaTels HITH
nmabopaHTa.

5. Tlepen moAKIIIOUEHUEM CXEMBI K AJIEKTPOCETH CTYJEHTHI JOJDKHBI 00s3aTeNIbHO YOEIUThCS, YTO
HUKTO HE MPUKACAETCS K TOKOBEIYIIIUM YaCTSIM YCTaHOBKHU.

6. B ciyyae HEOOXOOUMOCTH KaKMX-THOO MEPEKIIOYEHUH MM OTKIIOYEHUH 3JIEMEHTOB
OKCIIEPUMEHTAIBbHOM YCTAaHOBKH, HAaXOJAIICHCS T1OJ] HampsHKEHUEM, YCTaHOBKAa JIOJDKHA OBITh
OTKJIIOYEHA OT CETH.

7. BkitoueHue M OTKIIIOYEHHE CTEH/A OT BJIEKTPOCETH JOJKHO NMPOU3BOAMTHCA OJHUM U TEM JKe
munoM. B cnyyae HeHOpManbHOM pabOThl YCTAaHOBKM I YTPO3€ MOPAXKEHUS DICKTPUUECKUM TOKOM
KOTO-THO0 M3 PabOTaroMNX, OTKJIIOYEHHE CTEHNIa OT CETH JIOJDKHO OBITh NMPOW3BEICHO HEMEICHHO
J00BIM U3 YYaCTHUKOB paboThl. O CIy4YHBIIEMCS JOKHO OBITh JOJ0KEHO PYKOBOJIUTEIIO PabOT WU
KOMy-Tu00 U3 mepcoHana jadopatopuu. [IoBTOpHOE BKIIIOUEHHE YCTAHOBKU MOXET OBITH JOIYIIEHO
TOJIBKO PYKOBOAMTENEM paboT MOCIE €€ MPOBEPKU U yCTPaHEHUsI HEUCITPAaBHOCTEH.

8. IIpn BpeMeHHOM MpeKparieHuu paboT Ha JaOOPATOPHOM CTEHJE OH JIOJDKCH OBITh OTKIIIOUEH OT



CCTH.

Teoperuyecknii MmaTepuall
Coaepixanue padoTnl
Mertonuka pemeHus 3aad Ipy COEAMHEHUN HAarpy3KU «TPEYTOJIbHUKOMY.

B tpexdasnyto cets ¢ Uy = 380 B BKIItOUeH COETUHEHHBIN TPEYTrOJIbHIUKOM TpeX(pa3HbIit
aCUHXPOHHBIH BUraTens MoiHocThio P = 5 kBT, KIIJ] aBurarens pasen nu = 90%, koapduueHt
MotHocTH cos ¢y = 0,8. Onpenenuts (a3Hble U TUHEHHBIC TOKH IBUTATENS, TApAMETPhI €70 CXEMBbI
3ameneHust Ry, Xo, MOCTPOUTH BEKTOPHYIO qUarpaMmy. BKIIIOUNTE BaTTMETPBI [T U3MEPEHUs
AKTUBHOI MOIIHOCTH M HalWTH UX MOKA3aHUS.

JIBurarens sIBISIETCA aKTUBHO-MHAYKTUBHBIM IMOTPEOUTENIEM YHEPTHH, €r0 CXeMa 3aMeLICHHS
IIpUBE/IEHA Ha puc. 1

Cxema nenu nokasasa Ha puc. 1
As I

B ~ iu

Puc. 1
PacueTr akTMBHOWM MOIITHOCTH M TOKOB, ITOTPEOJIAEMBIX IBUTATEIIEM U3 CETH.

B nacnopre aBuraress ykasbiBaeTCs MEXaHHMUECKasi MOIIIHOCTb Ha Bally; HoTpelisieMasl akTHBHAsS
MOIIHOCTH JIBUTATE

P=Pu/n=3500/0.9=35560 Br.

JI1st CHMMETPpUYHON Harpy3KH, KaKOW SBJISIETCS IBUTATENb,

P=3Uslocoso u lo =P/ (3 Us cos ¢).
lo =5560/(3 - 380 -0,8)=06,09 A.

In= ‘\EI@: 3 6,09 =10,54 A.

Pacyer nmapameTpoB cXeMbl 3aMEILEHUS IBUTATEII.

Zo =Us [ lo=380/6,09 = 62,4 Om; R = Zo cos ¢ = 62,4 - 0,8 =49,9 Owm;
Xo = Zo sin ¢ = 62,4 - 0,6 = 37,4 Om; cos ¢a = cos ¢n = 0,8.

[TocTpoeHne BEKTOPHOM AMarpaMMBl.

JIuHelHbIe HANPSKEHUS CTPOATCS B BUJIE CHMMETPUYHOM 3BE3/1bl, OHU K€ SBJISIOTCS B JAHHOM
ciryyae (pa3HbIMH HanpsHkeHUAMU. DazHble TOKU OTCTAIOT OT HAPSHKEHUN Ha YTOJl Qo, IMHEHHbIE TOKH
cTposTcs Mo (a3HbIM HA OCHOBAaHMM ypaBHEHMH, COCTAaBICHHBIX 10 IepBOMY 3akoHy Kupxroda:

iA = iab - ica; iB = ibc - iab; iC = ica - ibc-

BekTopHas nuarpaMMa nokasaHa Ha puc. 2



Usc
Puc. 2.
B TpexmpoBOAHBIX CETAX YaCTO JIsl U3SMEPCHUSI aKTUBHOW MOIIIHOCTH IPUMEHSIETCS CXeMa JIBYX

BaTTMETPOB, OJJMH U3 BApUAHTOB KOTOPOM NoKa3aH Ha puc. 3. [loka3aHus BaTTMeTpa ONpeaeIstoTCs
IMPOU3BCACHUCM HAIIPSKCHUA, ITPUIIOKCHHOT'O K €0 KaTyIIKE HAIIPAKCHHUSA, Ha TOK B TOKOBOU KaTylIKe
1 KOCHUHYC yIJIa MCXKAY HUMU:

P1=Uag lacos (Uag " 1a) =380 - 10,54 - cos (¢po + 30°) = 1573 Br;
P2 = Ucs lc cos (Ucg * Ic) =380 - 10,54 - cos (o - 30°) = 3976 Br.

AKTHBHAsI MOIITHOCTh TpeX(a3HOi e paBHA aIreOpandecKo CyMMe MMOKa3aHui MPUOOPOB:
P =Py + P, = 1573 + 3976 = 5549 Br.

| PWI
l\ O .

W r—

Bo
W2
Ca I, W
. Puc. 3. Cxema BKIIIOUEHHS BATTMETPOB

Bomnpocs! 151 KOHTpOIs
1. KakoBO COOTHOIIEHHE MKy IMHEHHBIMU U (Pa3HBIMU HANPSKEHUSIMU [IPH COEAMHEHUN (a3
MCTOYHUKA WM IPUEMHHKA TPEYTOJIbHUKOM?
2. Kak BeraucuTh (pa3Hble U JIMHEHHBIE TOKU MPHEMHUKA, COETMHEHHOTO TPEYTOJILHUKOM, €CITH
M3BECTHO JIMHEITHOE HANPsDKEHHE UCTOYHMKA U CONPOTUBIICHUE (a3 IpueMHHUKA?
3. KakoBo cOOTHOIIEHUE MEX Ty TUHEHHBIMU U (Da3HBIMH TOKAMU CUMMETPUYHOTO IIPUEMHHUKA,
COEIMHEHHOTO TPEYTOJIbHUKOM?
4. Kak BbIUMCIIUTH aKTUBHYIO, PEAKTUBHYIO M MOJHYIO MOLTHOCTH CUMMETPUYHON Tpexda3Hoit
Harpy3ku? Kak BBIYMCIISIFOTCS TH MOIIHOCTH IIPY HECUMMETPUYHOMN Harpy3ke?

JlomaniHee 3a1anue
1. CkoabpKO BaTTMETPOB HY>KHO JJIsl U3MEPEHMSI aKTUBHON MOIIIHOCTHU Tpex(ha3HON Harpy3Ku B
4eTBIPEXIIPOBOAHOBOM 1enu? Kak OHM BKIIIOYArOTCS?
2. CKOJIBKO BaTTMETPOB UCIIONB3YIOT IIPH U3MEPEHUHU aKTUBHOM MOIITHOCTH B TPEXIPOBOIHBIX
Tpexdas3Hbix ceTsx? Kak oHu BKIIOUaroTCs?
3. B xakux ciaydasx MO>KHO U3MEPHUTh MOILTHOCTh Tpex(a3zHoi Harpy3ku oqHuM BartMeTpoM? Kak ero
BKJIFOUUTH?



CnucoK peKOMeH1yeMOi JIUTepaTypbl
DNEeKTPOTEXHUKA C OCHOBAMH 3JIeKTpoHUKH: yueOHoe mocodue / A K. Cnasunckuii, .C. TypeBckuii. -

M.: U1 ®OPYM: HULl Undpa-M, 2015.
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3.2.4. Tumnosble agaHus 1Jsi py0e:KHOT0 TeCTHPOBAHHUS

Tect Nel.

Bapuanm Nel

d=0,1-102 (M) ;

Al
C,

C; s

C;

C,

Hano: miockuit cmoasHon konjaencarop . C1= 15 mx®; Co= 10 Mx®; C3=5 MxD;
S=1,2'100% (M?) ;

S — ey
" J
: TR
Pic. 1 Prc. 2 Prc. 3
@ , _&%S
W3 tabmmnpl: €=6 ;60 = (/) dopmyna émxoct : C = (@)
! ° 36. 109 P d
Nent
I B OII PO C bI BAPUAHTBI OTBETOB
1, | Bemruma CMKOCTH | & g5 6,37 7,20 10,6 15,9
koHieHcaropaC(nmukodapan)
Cxema COEIMHEHUS
2. MOCIIEZIOB | Mapajnt CMeIIIaH npsimast KOCBEHH
KOHAeHcaTopoB Ha Puc. 1
Cxema COETMHEHUS
3. napasut CMeIIIaH MOCJICZIOB | KOCBEHH npsimast
KOHJIeHCcaTopoB Ha Puc. 2
Cxema COEIUHEHUS
4. napamt CMeIIaH MOCNENOB | TpsiMast KOCBEHH
KOHJIeHcaTopoB Ha Puc. 3
5 O0Omas éMKOCTh II  CXEMBI o5 5 75 8,2 106
pucynka 1 (mukpodapan). C
6. OO0mass €éMKOCTh JUISI  CXEMBI o5 75 5 8,2 106
pucynka 2 (mukpodapan). C
7 O0Omas éMKOCTh II  CXEMBI 6 75 o5 8,2 106
pucyHka 3 (mukpodapan). C
8 OcHoBHast enuuuna €EMkoctd B | Mukpodap dapana [Tukodapa Om Awiriep
cucreme CHU. ana Ja
N3MeHeHne EMKOCTM KOHJIEHCATOpa He 3HauuTEND
Hamuoro
9. C YMEHBIIIEHUEM PACCTOSHUS MEXAY | YMEHBIIUT | U3MEHUTC | YBEJIUYHT. | HO
YMEHBIIUT
oOkaakamu. d cst s YMEHBUINUT




N3menenune EMKOCTH Ha wmuoro | 3nauutens
He VMeHbLm
10. | kongeHcaropa ¢  yBEIHMYEHHUEM Y BeINUuT. YMEHBIIHUT | HO
WU3MEHUTCS TCA
IoImaan S 0OKIIaI0K. csl YMEHBIIUT
Bapuanm No2

Cs=10 MxD;

S=12:10 (M%) ;

;6 G

A

A
C,

C,

')

-

Al
C,

Hano: miockuit cmoasHon konjaencarop . C1=20 mx®; Co=20 Mmx®; Cz= 15 MxD;
d=0,1-102 (m) ;

-

i

C;

Pric. | Puc.2 Pric. 3
ce +S
D ) _£%
U3 tabmunpr: € =4 ;60 = (/) ®opmyna émkoct : C = (@)
° 3. 109 Py d
Nomr
I B OII PO C BbI BAPUAHTBI OTBETOB
1 Beanmunna EMKOCTH 5.6 6.4 4.25 10,6 15.9
koHeHcaropaC(nmukodapan)
Cxema COE€IUHEHUS
2. CMeIlaH napasur MOCIIEZIOB | TIpsiMast KOCBEHH
KoHJieHcaTopoB Ha Puc. 1
Cxema COEIUHEHUS
3. CMeIlaH napasut MOCIAEI0B | KOCBEHH npsimast
KOHJIeHcaTopoB Ha Puc. 2
Cxema COEeTUHEHMS
4, napant MOCJIENOB | CMEIIaH npsimast KOCBEHH
KOHJIeHcaTopoB Ha Puc. 3
5 O0Omas éMKOCTh UII  CXEMBI 5.2 6 40 8,2 106
pucyHka 1 (mukpodapan). C
6. OOmasa éMKOCTh II  CXEMBI 5,2 5 40 8,2 106
pucyHka 2 (mukpodapan). C
7 OOmasa éMKOCTh II  CXEMBI 40,6 5.6 6.6 18.2 106
pucyHka 3 (mukpodapan). C
8 OcHoBHast enununa ¢Emkoctu B | [Iukodapa dapaza Muxkpoda OM Awimiep
cucreme CIH. na pana
H3meHeHne €MKOCTH KOHIEHCATOpa 3HaunTEND
He YMeHbIIHN Hamnaoro
9. C YMCHBIIICHUEM PACCTOSHUS MEXTY VBeNnuuuT. HO
U3MEHHTCS TCS YMEHBIIIUT
obOkmankamu. d YMEHBIIUT
HN3Mmenenne €MKOCTH Ha wmmHoro | 3Hauurtenb
Vwmenpmut | He
10. | konaeHcaTOpa C  yBEIMYCHHEM VYBEeNUYUT. | yMEHBIIUT | HO
cs HU3MECHHT.
IoIAaN S 00KIIaI0K. csl YMEHBIIUT




Bapuanm Ne3

Hano: miockuit cmoasHon konjgencarop . C1= 10 mx®; Co=35 mx®d; C3= 10 Mxd;
Cs=6Mx®; S=12-10° M?); d=0,1102(m);
| | | -
ot e e (o
A Al
Puc. | Puc.2 Piic. 3
D ) -85S
W3 tabmmnpl: € =4 ;60 = ( /) dopmyna émxoct : C = ((D)
B ° 3. 109 Py d
Nenn
I BOII POCHBHI BAPUAHTBI OTBETOB
1, | Bemunma EMKOCTH | 3 15 4,25 5,25 6,15 15,9
kongeHcaropaC(nukodapan)
2 O6mast éMKOCTh JUISL  CXEMBI 25 3.3 4.0 8,2 106
pucynka 1 (mukpodapan). C
3 OOmiast  éMKOCTHL 19 CXEMEI 15 6 40 8,2 106
pucynka 2 (mukpodapan). C
4 O0Omas éMKOCTh II  CXEMBI 3 5.2 6 8,2 106
pucyHka 3 (mukpodapan). C
Cxema COEIUHEHUS
5. cMmelIan napai MOCJIENIOB | TIpsiMast KOCBEHH
KOHJIeHcaTopoB Ha Puc. 1
Cxema COEIMHEHUST
6. cMmelIan MOCJIENIOB | Mapaui KOCBEHH npsimMast
KOHJIeHCcaTopoB Ha Puc. 2
Cxema COEIMHEHNS
7. napaui IMOCJIEIOB | CMEIIaH npsiMast KOCBEHH
KOHJIeHcaTtopoB Ha Puc. 3
8 OcHOBHasl eaWHMIIA EMKOCTH B dapaa [Tukodapa | Mukpoda OM Awimiep
cucteme CH. Ja pana
N3MeHeHne EMKOCTM KOHJIEHCATOpa 3HAUYUTEND He
9 YMeHbIIN Hamuoro
. C YMEHBIIIEHUEM PACCTOSHUS MEXIY | YBEIUYHUT. | HO U3MEHUTC
TCS YMEHBIITUT
obOkmankamu. d YMEHBIIUT s
N3menenue €MKOCTHU 3HAUYUTEND Ha wmHOrO
He VMeHbIIH
10. | xoHAeHCAaTOpA c YBEITWYCHUEM | YBEIHUUYHUT. | HO YMEHBIITUT
A3MEHUT. TCSA
IUIOIAaU S 0OKIIaqOK. YMEHBIIUT cs
Bapuanm Ne4

Hano: mimockuit cntongHoit kouaeHcarop . C1= 15 Mx®; Co=10 Mx®; C3=6 MkD;




Cs = 4 wMxd; S=

(‘l (’2 (‘}

—H

1,210

™)

= 0,1'10?

M)

5 G Cs C 0 Cy
l .
mﬂg% %m}ﬂgﬂ o+{maw
C, C, Cy &

Pue. | Puc. 2 Puc 3 Puc 4
ce.+S
) ) _£'%
U3 tabmuupl: €=6 ;60 = (/) ®opmyna émkoct : C = ((p)
B ° 36 109 Py d
i\rf;zn B OII PO C bl BAPUAHTBHI OTBETOB
1. Benmnna CMIOCTH | 6 82 6,37 7,20 10,6 15,9
kongeHcaropaC(nukodapan)
5 OOmass éMKOCTb I CXEMEI 3 4 5 8 5
pucyHska 1 (muxpodapan). C
3 O0mas éMKOCTh II  CXEMBI o5 75 26 8,2 10,6
pucyHnka 2 (mukpocdapan). C
4 OOmags  éMKOCTb  JUII  CXEMBI 6.2 71 25 8.2 8.6
pucyska 3 (mukpodapan). C
5 OOmass éMKOCTb JJII  CXEMEI 6.6 26 23 8,2 126
pucyHka 4 (mukpodapan). C
Cxema COEeTUHEHMS
6. MOCNEAOB | Mapai CMeIlIaH npsimast KOCBEHH
KOHAEeHcaTopoB Ha Puc. 1
Cxema COEIUHEHUS
7. CMeIlaH napasut MOCIAEI0B | KOCBEHH npsimast
KOHJIeHcaTopoB Ha Puc. 2
Cxema COEeTUHEHMS
8. napasmt CMeIlIaH MOCNEAOB | TpsiMast KOCBEHH
KOHJIeHcaTopoB Ha Puc. 3
9. OcHOBHasE e¢AWHHIIA EMKOCTH B Bosbt Muxkpoda dapana Om Awiriep
cucteme CH. pana
N3MeHeHne €MKOCTH KOHJIEHCaTopa He
3HaYNTEIb YMmennmn | Hamaoro
10. | ¢ yMcHbIIIEHUEM PACCTOSIHUS MEXKIY VBEIUYHUT. | UBMEHUTC
HO TCS YMEHBIIHT
obxmankamu. d a1
YMEHBIIIUT

Tect Ne2
Inekmpomaznemusm

Bapuant Ne 1




Jlano:

B cepreunnke U3 2NEKTPOTEXHWUECKOI
cTanu (pa3smepbl JaHbl B CAHTUMETPaX)
¢ uncaom BUTKOB 0OMOTKH W = 408 wircon
co3/aH MarHuTHolil norok P =

( 282600 Mxkc).

1.6, =27TR,,

/za/

2.826+10" 8s

HYew o

BTI

¢ M l "
2. S(nuz} 38 S u:t q '7()— ":/Lclam H/ )
Ne
wu |B O I PO C bl BAPUAHTHBI OTBETOB
1. Hf;f;‘ag ((fﬁ)ef‘*e“ MATHUTHOH | a5 96 92,2 71,64 81,64 97,3
cp {
2, rﬂ%ﬁ:ﬁ;ﬂizqeg‘&z) ) 48,58 24,20 54,75 34,34 28,26
3. | MaruutHas unaykuus B (I'c) ? 16 000 8 000 12 000 14 000 10 000
Hanpspk€HHOCTh MarHUTHOT'O
MOJIsi 1O KPpUBOM
a, P p 4 7 6 5 8
HamarauuuBanus H (—)?
cM
o. Tok B oOMoTKe | (A)? 4 2,5 1 2 3
MaruutHas MPOHUIIAEMOCTD
MaTepualia cepleuHrKa
6. - 0,02 0.003 0,0002 0,002 0,0004
ILI cmanu (—H) ?
M
Cunrtass MarHUTHbIA TOTOK @ HEM3MEHHBIM, KaK HaJ0 H3MCHHTH ? :
He3nauut Her
7 Tok B  oOMOTKe, ecuu | HE 13: () YMEHBIINT | YBEJIUYH | OJJHO3HAY
" | yBemuuuth Lcp ? U3MEHATh | YMCHBIIUT | b Th HOTO
b OTBETa
He3nauut | Her
8 Tok B 0OMOTKE, eciiu YMCHBIIIAT | HE 13 (6) OMHO3HA | 0
' YyMeHBIIHTH S (cM?) ? b U3MEHSTh | YMEHBIIUT | YHOTO y
b OTBETa
Toxk B o00OMOTKE, ecniu B Hesnasure Her
9 S — R JBHO HE YMCHBIIUT | YBEJIMYU | OJHO3HAY
' BOSIVIIHEG 3a30p 0.1 o 2 YMEHBIIUT | U3MEHSITh | b Th HOTO
o p ) b OTBETa
Yuciao BUTKOB OOMOTKH TIpU Her Hesnasur
10. | namHoM Toke, ecnu yBenMUHTS HE OJTHO3HAY | YMEHBIIUT | YBEJIUYU | €IBHO
' ) ’ WU3MEHATH | HOTO b Th YMCHBIIIHAT
o OTBETa b




3J1eKmpoma2Hemu3M

Jano:

Bapuant Ne 2

B cepaeunnke w3 3AEKTPOTEXHHYECKOM

cranu (pa3mepsl JaHbl B CAHTUMETpax)

C YMCIOM BHUTKOB O0OMOTKM W =408 suixos
=3

coszaan MaruuTHeiii notok P =2,2608+10 Bs

( 226080 Mxc ).

1.6y, =27TR,,

2: S(cu’} =T_

Y ?
Tlel’ 78,

_¢.\|K(‘

5;/‘ cram

Ay,

8 Ta

. (

-S cm?
No
. BOII PO C bI BAPUAHTBI OTBETOB
1. Hf;f;‘ag ((fﬁ)ef‘*e“ MATHUTHOW | g5 g6 92,2 71,64 81,64 97,3
cp {
2. ch(;fgingqegl&% ) 4858 | 24,20 54,75 34,34 | 28,26
3. | MaruutHas unaykuus B (I'c) ? 12 000 10 000 8 000 14 000 16 000
Hanpsok€HHOCTP MarHUTHOTO
oJasg II0 KPUBOH
4. P A 3 7 5 4 8
HamarnuuBanus H (—)?
il
5. Tox B oomotke | (A)? 0,4 15 0,8 25 3,3
MaruutHas MPOHUIIAEMOCTD
MaTepuana cepacyHuKa
6. i 0,02 0.003 0,0002 0,002 0,0004
~ox s s |
:unoaee (—)?
i
Cunrass MarHUTHBIA TOTOK @ HEW3MEHHBIM, KaK HaI0 HW3MEHUTH ? :
He3naunt Her
7 Toxk B 00MOTKE, €CIld | He €JILHO YMCHBIIUT | YBEJIMYU | OJHO3HAY
' yBENMUYUTH Lcp ? U3MEHATH | YMEHBIINT | b Tb HOT'O
b OTBETa
Hesnaunt | Her
8 Tox B 0OMOTKE, €CITH YMCHBIIIAT | HE €JILHO OIHO3HAa S—
' yMeHBIIHTH S (cM?) ? b U3MEHSTh | YMEHBIIUT | YHOTO y
b OTBETA
Toxk B O0OMOTKE, eciH B Hesnaqu | Her
9 YMEHBIINUT | HE TENBHO OJHO3HAY
. CEepJICTHHUKE CIeNaTh YBEJIIMYUTH
Bo3y b 3a30p 0,1 oM ? b W3MEHATH YMEHBII | HOTO
’ ) UTh OTBETa
Uucno BUTKOB OOMOTKH TIpH Her Hesnatur
10. | namom Toke, ccnu yBenuuHTH HE OJTHO3HAY | YMCHBIIUT | YBEIUYU | €IILHO
) 0.0 ’ U3MEHATH | HOTO b Tb YMEHBIIIUT
o OTBETA b




n EeKmpomacHemu3m

Jlano:

B cepacuHuke M3 2AEKTPOTEXHUHECKOI
cTanu (pa3Mepsl aHbl B CAaHTHMETpax)
¢ yrcaoM BUTKOB 06MOTKH W= 245 sirxos
=3
co31aH MaruuTHblit notok @ =3,3912-10"8s

( 339120 Mkc).

1.6 =27TR.;

za/?

3z 8 ¢\h\c

Bapuant Ne 3

H e b

B'r.‘l I'n
2. S(n'j = 6 i 4 ~7{)~ 5;/‘(‘]‘2.‘!“ -H%‘ (T}
No
wn B O I PO C BI BAPUAHTHBI OTBETOB
1, | flwmmEa - CpelHeH  MArHHTHONW | g5 ga | g o 71,64 8164 | 973
" | muaEn Lep(cm)? ' ' ' ’ '
2, Ilnomans cevenus 48,58 24,20 54,75 34,34 28,26
cepaeunuka S (cm?) ?
3. | MaruutHas unaykuus B (I'c) ? 15 000 13 000 12 000 14 000 16 000
Hampsok€HHOCTP MarHUTHOTO
MoJIsl 10 KpUBOU
a, P A 5 7 4 6 8
HamarunuuBanus H (—)?
fii
5. Tok B oOMoTKe | (A)? 3 2,5 2 4 5
MarnuTHas IIPOHULIAEMOCTh
MaTepualia cepleuHrKa
6. i 0,02 0.003 0,0002 0,002 0,0004
Hrvage (21)2
i
Cuutas MarHUTHBIA MOTOK @ HEW3MEHHBIM, KaK HaJ0 H3MEHUTH ? :
He3nauut Her
7 Tok B  0oOMOTKe, ecnu | HE €IIbHO YMCHBIIUT | YBEJIMYU | OJHO3HAY
" | yBenmuuutp Lep ? U3MEHATh | YMCHBIIUT | b Th HOTO
b OTBETa
He3nauur | Her
8 Tok B 0OMOTKe, ecinu YMEHBIIUT | HE €IIbHO OMHO3HA |
' yMeHBIIHTH S (cM?) ? b U3MEHSTh | YMEHBIIUT | YHOTO y
b OTBETa
Tox B  obmorke, ecm B MEHBIIUT | HE ?e?;{}?(? ! Iole;osﬁaq
9. CEepJICTHHUKE clenarTh y YBEJIIMYUTH a1
. b WU3MEHSTh YMEHBII | HOTO
BO3AylIHbIN 3a30p 0,1 cm ?
UTh OTBETa
Uucino BUTKOB OOMOTKH TIpH He Her MCHBLINT | vBenmam He3nauut
10. | maHHOM TOKE, €ClH YBEIUYUTh omHo3Hay | O Y €JIbHO
" U3MEHSTh b Th
Lep? HOTO YMEHBIIUT




OTBCTa

Inekmpomaznemusm Bapuant Ne 4
JlaHo: ‘
B cepaeuHuke u3 =

’)ﬂCKTpOTC.\'HH‘lCCI\‘Oﬁ cranu 3* * f
DA3MEPhI JaHbl B CAHTHMETpax 7 )
i‘i llliCTI|0:\1'1BH"I'I-(OB 06\10’1‘03\' ! w e’ i £2 i
W = 160 purxos Z | L—&, ——J J
CO3/1aH MarHHTHBIH MOTOK Yl |4 e

® = 1.6-10"B6 (160000 vxc)

H &)

rt———c?O
AT q-)(.\llwl = E(T‘) (l_")
Bllu-— S,u,‘, ZCP(\'.\H_ gl T Z‘JTZ;'*‘& Sl;\r): ag _ﬂ[tl;};m I—l :‘,:‘}'_ M
No
w/n B OII PO CBHI BAPUAHTBI OTBETOB
1 JlinHa cpefHe MarHUTHOM 28 83 79 64 95
muauun Lep( em).
2. Hnowane ceerms 12 14 19 18 16
cepaedHrka S( KB. CM).
3. MaruutHas unaykuus B( Tn). 3 2 1 4 5)
Hanpsok€HHOCTh ~ MarHMTHOTO TOJS TIO
4. . A 4 7 6 5 8
KpHBO# HamarunuuBanus H (—).
CM
5. Tok B obmotke | (A). 1,0 15 2,5 3,0 2,0
MaruautHas MMPOHUIIAEMOCTH
6. U I'n 0,02 0,003 0,0002 0,002 0,004
Mmarepuana cepaeunuka /g (—).
M
Cunrass MarHUTHBIM MOTOK P HEM3MEHHBIM, KaK HAI0 H3MEHUTH:
et Bomp
BEJIMYM | OJHO3HAY He MeHbII | °°
7. Tok B 0oOMOTKe, eciu {cp yBETUYUTH? y w3MeHsT | O HEKOp
Thb HOTO HUTh
b peKTe
OTBETA
H
HET
Bomnpoc
3 Tok B O0OOMOTKE, e€ciad IUIOHIAb | OJHO3HA HE YMEHBII | = e | YBETH
' CCUCHHS CEPJICYHNKA S YBEIUYHTD ? YHOIO W3MEHATh | WUTh KTerp YUTH
OTBETa
HET
€ Bomnpoc OJTHO3
Tok B 0OMOTKE, €CIH B CEpIACUYHUKE YMEHBIIUT | YBEIUYH
9. N U3MEHST HEKOppe | HayHO
cleNlaTh BO3AYIIHBIH 3a30p ? b T H
b KTEH To
OTBET




et Bomnp
Uucno BUTKOB OOMOTKH, MPH JaHHOM HE oc
. | yMeHbIII | OTHO3HAY YBEITHYH
10. | Toke, ecnu yBENMYUTH JUIMHY CpeIHEH WU3MECHST HEKOP
. UTh HOTO Th
MarHuTHOMU auaun  Lep ? oTBeTA b peKTe
H
Inekmpomaznemusm Bapuant Ne 5
Hamno: ‘
B CEePACYHHHKE M3
31eKTPOTEXHHYECKOH CTanu o= rJ-f— * ’
l e re [ [ " Q
Cmcnon mimeon oovoron Wl [
W = 128 surkos Z L&—J J
CO3/1aH MAarHWTHbI MOTOK Ylw =4}
®=7.68-10 85 (768000 Mxc) o
=20
e, q)l\lm:) = - _E‘Il) (!.'.‘)
Biro= Qoo ZCP(C\!)_ [I + gz-i- g}-%& Su\. — ag ./llcuuu H (“) o
Ne
wu | B O Il PO C bI BAPUAHTHBI OTBETOB
1 JlnvHa cpeaHeil MarHUTHOM 28 83 79 64 95
muHun Lep( em).
2 Iltomane ceueHus 12 14 19 18 16
cepaedHuka S( KB. CM).
3. MaruutnHas unaykuusB (I'c). 8000 10000 12000 14000 15000
Hampsok€HHOCTP  MarHMTHOTO TIOJISL T10
4. . A 5 7 4 6 8
KpuBOW HamarauuuBanus H (—).
M
5. Tox B oOmoTtke | (A). 1 15 2 1,7 3,0
MaruauTtHas MPOHUIIAEMOCTh
6. I'n 0,02 0,003 0,0002 0,002 0,004
marepuana cepuaednnka My (—).
M

CynTasg MarHUTHBIA NOTOK @ HCHU3MCHHBIM, KaK HaJd0 H3MCHHTDL:.

Bomp
HET
HE oc
YMEHBIIIUT | YBEJIWYN | OJHO3HA
7. Tok B oOMoTKe, ecnu {cp yBenMYUTH? | U3MEHST HEKOp
b Th YHOT'O
b pexTe
OTBETa
H
HET Bomnpoc
Tok B O0OMOTKE, €cCIM IUIOWAJb | YMEHBII HE yBEIH
8. OJIHO3HA | HEKOppe
CEUEHHUS CepJICYHNKA S yBEIUUUTH ? UTh U3MEHATH YUTh
9HOTO KTEH




OTBETa
HET
OJIHO3
HE Bomnpoc
Tok B 0OMOTKE, eci B CepIACYHUKE YMEHBIIUT | YBEIUYU HAa4YHO
9. o HU3MEHST HEKoppe
clenaTh BO3AYIIHBIN 3a30p ? b Th ro
b KTCH
OTBECT
a
Bomp
HET
Uucno BUTKOB OOMOTKH, MPH JaHHOM HE oc
. | ymMeHbII | OmHO3HAY yBEJIUYHU
10. | Toke, ecnaM YBENMYHUTH IJIMHY CpEIHEH H3MEHAT HEKOP
o HUTb HOT'O Tb
MarHUuTHOM auaun  Lep ? oTBETA b peKTe
H
Inekmpomaznemusm Bapuant Ne 6
JlaHo: ‘
B CEePJACHHHUKE W3 1:’“
INEKTPOTEXHNUYECKOH CcTain f ,—J}—e } '
(pa3mepsbl AaHbl B CAHTHUMETpPAX) WG A ez 9“
C YWCJIOM BHTKOB OOMOTOK
W = 160 surxon L‘&,_J J
CO3/1aH MarHWTHBIN TOTOK A
' ©=128-10° oA H &
=1,28" B6 (128000 M ) / >
/A J,
i

(D«.\m
Bll“: Slwl'l ZL'P(C.\H: gl+ Zz+&+& S[m": ag

-/”c‘la.'nl: _[B]—“l-:) (%’)

‘\.‘vl

No
wn | B O PO CBbI BAPUAHTHBI OTBETOB
1 JnuHa cpenHeld MAarHUTHOM 28 54 79 64 95
auann Lep( eMm).
2 Itomane ceueHus 12 14 15 18 16
cepaedHruka S( KB. CM).
3. MarnutHas wanykmus B( T'c). 10000 12000 8000 14000 16000
Hanpsok€HHOCT  MarHUTHOTO TOJIST 11O
4. . A 2 7 5 4 6
KpHBOW HamarauuuBanus H (—).
M
5. Tox B oOmotke | (A). 1,3 15 2,6 3,2 1,6
MarnuTHast MPOHUIIAEMOCTh
6. I'n 0,02 0,003 0,0002 0,002 0,004
marepuana cepuaednnka My (—).
M
Cuutass MarHUTHBIA MOTOK P HEW3MEHHBIM, KaK HAJ0 HM3MEHHTH:




Bomp
HET
HE ocC
YMEHBIIUT | YBEJIIUYU | OAHO3HA
1. Tok B obmoTke, ecnu {cp yBelIWYHUTH? | U3MEHST HEKOp
b Tb YHOTO
b pekre
OTBETa
H
HET
Bomnpoc
8 Tok B O0OMOTKE, €cCiIM IUIOWAJAb | YMEHBII HE OAHO3HA | . - | yBeNH
' CCUCHUS CEPJICYHUKA S YBEIUUUTH ? UTh U3MEHATh | YHOTO KTerp YUTh
OTBETA
HET
OJIHO3
HE Bomnpoc a
Tok B 00OMOTKE, eci B CepIACYHUKE YMEHBIIUT | YBEIUYU HaYHO
9. o HU3MEHST HEKoppe
cIeNnaTh BO3AYLIHBIM 3a30p ? b Tb ro
b KTCH
OTBET
a
Her Bomnp
Uucno BUTKOB OOMOTKH, MpH JaHHOM HE ocC
., | YMEHbBII | OOHO3HAY YBEJIUYH
10. | Toke, eciaM YBENMYHUTH JIMHY CpEIHEH U3MEHSAT HEKOp
. UTh HOTO Thb
MarHuTHOMU auaun  Lep ? b peKTe
OTBETa
H
JIEKTPOMArHeTU3M Bapuant 7
Jano:
Jlpe karyikwm D . )
HA OJHOM Kapkace. = 5 s O PASIAR,
== I
a"’ Zl g uu‘
_— — -KapkKac
e/\yz—- Mzt—(B) — /l\ IpPKAac
ZEPR SR Y = T
M = I'n v ii
Tok B mepBoii karymke uzMensercs Ha 10 A 3a 0,0001 cexynnmy.
B3aumounayktuBHocTh Katymek M =0,1 I'n.
Ne
- B OIIPO CBHI BAPUAHTHBI OTBETOB
Urto  BO3HMKaeT BO  BTOpPOU HET
p SJIC SOJIC Huuyero pa3zHOro
KaTylIKe B MOMEHTHI 3aMbIKaHUs OJIHO3HA
1. . | camo- B3aUMO- HE poaa
u pa3mblkaHusg kiouya K mepBoit YHOI'O
WHIYKUWW | MHOYKUAUA | BO3HUKAET OJ1C
KaTylIKH? OTBETa
Bemuunna 9C
2. . A 5000 10 000 500 1000 3 000
BO BTOpod Katymke em2 (B)
Harpasi
HanpayieH | BCTPEYHO | COBMA/AET | HAampasn | .
ue c c eHue
Hanpasnenne 3/IC Bo BHauaje
o ONPEACIUT | IPUIOKEH | MPWIOKEH | MEPUOIU
3. BTOPOIl KaTylike mpu BCTPEUH
b HBIM HBIM YECKH
3amMbIKaHuU KirouaK 0, 3aTeM
HEBO3MOXK | HAIPSDKEH | HampsDKEH | M3MEHsie
Hao000po
HO nueMm nueMm TCA N
Hampasil
Hanpasne | Berpeuno | CoBmagae | HampaBi CHHE
. | HUE c T Cc | eHue
Hamnpasnenne 3JIC Bo BTOpOH BHauaje
ONPEAENUT | MPUJIOKEH | MPUIOKEH | MEePHOIU
4. KaTyllIKe pa3MbIKaHUHU BCTPEYH
b HBIM HBIM YECKU
kmouak 0, 3aTeM
HEBO3MOXK | HAIPSDKEH | HampsDKEH | M3MEHsie
Hao00po
HO ueMm nueMm TCA N

Kak usmensrtcd :




OJIC Bo BTOpOM KaTyllke MOpu Bes W3MEHSIE | HET
YBEIMYEHUU CKOpPOCTH N TCA OJIHO3HA
o. YMmensmures | Bo3pactér | usmenenu
3aMbIKaHUST W pa3MbIKaHUS i NEPUOJN | YHOTO
xiouya K ? YECKHU OTBETA
. U3MEHsIE | HET
O/1C Bo BTOpOH KaTylIKe Mpu bes
N YMeHb1H TCS OJTHO3HA
6. yBEIMUYEHUU  4Yuciaa  BUTKOB | Bo3pactér U3MEHEHU
. TCS . IIEPUOJN | YHOTO
NepBol Karyuke ? 71
4eCcKHU OTBETa
. HET U3MEHsIe
OJC BO BTOpOM  KaTyllke bes
N " OJIHO3Ha | TcsA
7. IIpU YBEJIMYEHUU BUTKOB BTOpOi | YMenbuiutcs | Bospactér | usmenenu
. YHOrO MepUOIN
KaTyIIKy ? 71
OTBETA 4EeCKHU
. HET U3MEHsIe
OJIC BO BTOpOW KaTyliKe IpH bes
N YMenpun OJIHO3HA | TCS
8. BHECEHUU CepleyHHKa B Kapkac | Boszpactér WU3MEHEHU
TCS . YHOT'O MepUOIN
KaTymek ? 171
OTBETA 4EeCKHU
Bes U3MEHsIE | HET
B3auMouHIyKTUBHOCTD npu " YMeHbIH TCS OJTHO3HA
9. Bospacrér U3MEHEHU
yAaJeHUU KaTyulek ? TCS i MEPUOJN | YHOTO
YEeCKHU OTBETa
Bes HET U3MEHsIE
B3auMouHIyKTUBHOCTD npu N OJIHO3HA | TCA
10. YMmenbuintes | Bozpactér | uamenenu
BHECEHUU CEpACUHUKA ? i YHOI'0 epHOIU
OTBETa YEeCKHU

3.2.5. TunoBble 3aJaHus1 AJs Py0eKHOT0 KOHTPOJIS

Bapmuanr 1

1. Yemy paBHO BpeMs MPOXOXKIEHUS TOKA CHIION 5 A 110 MPOBOAHMKY, €CIIM MPU HANPSHKEHUH Ha €ro KOHIIax
120 B B mpoBOHUKE BHIIEISIETCS KOJIMYECTBO TEIUIOTHI, paBHOe 540 k/x?

2. KowmHara ocBeniaeTcs 4eThIpbMs OJJAHAKOBBIMU MapajlieNIbHO BKIFOUEHHBIMH JIaMIIOYKaMH. Pacxo asekTpo-
sHepruu 3a 4ac paBeH Q. Kaxum Oyzer pacxol 3JeKTPOIHEPTHUH B Hac, €CIIH YHCIIO 3TUX JIAMIIOYEK YMEHb-
IIUTH BABOE?

3. Kak uzMeHHTCS cHila TOKa, MPOTEKAIOUIETO 10 MPOBOJAHUKY, €CIIH HAIIPSDKEHHE MEXy KOHIIAMHU MTPOBOTHHKA
U IJIOUIAIb €T0 CEYCHHUS YBEIUIHTE B 2 pa3a?

1) He u3MeHnuTCs  2) yMEHBIIUTCS B 4 paza  3) yBEeIHUHMTCS B 2 pasza
4) yBenmmuutcs B 4 pasza

4. Cwuia TOKa B IPOBOJHUKE MTOCTOAHHA U paBHa 0,5 4. 3a kakoe Bpems 3apsia 60 Kr npoiaeT no npoBOAHUKY?

5. VYd4acTok 1enu COCTOMUT M3 IBYX MOCJEN0BATENBHO COENUHEHHBIX IWINHAPUIECKUX TPOBOJHUKOB, CONPOTHB-
JIHHE TIEPBOT0 U3 KOTOPBIX paBHO R, a Broporo — 2R. Kak n3Menurcs odiiee conpoTHBICHUE 3TOTO y4acTKa,

€CJIH YICIbHOE COMPOTURIICHHE U TIOMIAh TOTIEPETHOTO CEUCHHS TIEPBOTO MPOBOTHUKA YMEHBITUTE BIBOE?

6.

Ha pucynke mokaszana cxema y4acTka anekTpudeckoi nenu. [1o yqacTky AB Ted€T MOCTOSHHBIN TOK I=2A.
Kakoe HanpsbkeHHe TIOKa3bIBaeT HIeabHbIi BONLTMETP, eciu conpotuienne ' = 1 Om?




ConpoTHBIIEHHE KXXIO0TO PE3UCTOpa B Iienu Ha pucyHke paBHO 100 OM. UeMy paBHO HampsDKeHHE Ha pe3n-
cTope R> mpu moAKIIIOYeHNH y9acTKa K UICTOYHHUKY MTOCTOSTHHOTO Hanpsbkenus 12 B BeiBogamu A u B?

8. Ha Y4acCTKe LCIIH, I/1306pa)KCHHOM Ha PpUCYHKE, COIIPOTHUBJICHUC KAXKXJ0I'0 U3 PE3UCTOPOB PAaBHO R.

UeMy paBHO MOJIHOE COMPOTUBIIEHUE yUacTKa Py 3aMKHYTOM Kiroue K

9. Ha pucyHke mpencTaBieHa dJIeKTPHYECKas Ielb. AMIEpMETP U BOIBTMETP CUUTANTE UaeaTbHBIMU. BOJbT-
METp MOKa3bIBaeT HanpsokeHue 2 B. Kakyro cuity Toka MoKa3bIBaeT aMIIepMETp

0-8 OM‘ 4 Oag 6 Olae

1]
(2) —
N

10. Cuna Toka B mpoBojiHKKe nocTossHHA U paBHa 0,5 A. Hanpspokenue Ha ywactke nenu 10 B. Kakoso
COIIPOTHBIIEHUE yYacTKa Lenu ?

Bapmuanr 2
B QJICKTPpOHArpeBaTeyiCc C HCUSMCHHBIM COIIPOTHUBJIICHUEM CIIMPAJIN, YE€PE3 KOTOpBIfI TEYEeT MOCTOSTHHBIN TOK, 3a
BpeMms t BbIIeIIAETCS KOaUuUecTBO TerioThl Q. Eciiu cuity Toka u Bpemsi t yBeIMYUTh BIIBOE, TO YeMy OYJET PaBHO
KOJIMYCCTBO TCIIJIOTHI, BBIACINBIICCCS B HarpeBaTene?

BHQKTPOBHCPFHSI, HOTpC6J’IH6Ma§I YCTBIPbMA OAUHAKOBBIMH MOCJICA0OBATCIBHO BKJIFOUEHHBIMH JJaMIIOYKaAMH 32
Jac, paBHa Q Kakum 6y/:[eT HOTp€6J'IeHI/Ie QJICKTPOSHCPIUH 3a Yac, €CJIN U YUCJIIO IMMOCICA0BATCIIbHO BKJIFOUEHHBIX
JIaMIIOYCK, U IMOJABOAMMOC K HUM HAINPSAXKCHUE YBCIIUYNTD BI[BOG?

Ecnu n qniuay MenHOTO POBOJIa, M HAIPSDKEHUE MEXKY €ro KOHIIAMHU YBEITHYUTh B 2 pasa, TO cujia TOKa, MpoTe-
KaroIero 1o mpoBoay,
1) He u3MeHHTCST  2) yMEHBIIUTCS B 2 pa3a 3) yBenuuuTcs B 2 paza  4) yBenuuuTcs B 4 paza
4. Cwuna Toxka B TpoBOAHHWKE mocTossHHA W paBHa 0,5 4. Kako#i 3apsg mpoia€r mo mpoBomHuKy 3a 20
MUHYT?
5. Y4acTOK Ieny COCTOWT U3 ABYX IMOCIIEOBATENHHO COEAMHEHHBIX IMJITUHAPHYECKAX POBOIHUKOB, CO-
MPOTHBIICHUE TTIEPBOTO M3 KOTOPBIX paBHO R, a Broporo — 2R. Kak u3mMeHuTCs 00111ee CONMpOTHBIICHHE
3TOTO y4acTKa, €CIH U JJIMHY, U MJIOLIAb MOMEPEYHOro CEYeHNs NEPBOr0 MPOBOJHIUKA YMEHBIIINUTD B 2
paza?



Ha pucyHke rmoka3aHa cxema y4JacTka
anexkTpuaeckoit renn. [1o ygacTky 4B Te4€T MOCTOSHHBIN TOK I' =6 A. Kakoe HanpsokeHue MOKa3bIBacT
HJCalbHBII BOIBTMETP, €CITH conpoTupieHue © = 1 Om?

7. Kax u3MeHUTCS CONMPOTHUBIICHUE YUacTKa Lenu 4B, n300pakeHHOTro Ha PUCYHKeE, ecin K04 K pa3o-
MKHYTB?

A

C [ }
|

B

ConpoTUBIEHUE KAKIOr0 pe3ucTopa paBHO 4 OM.

8. VYwuacTok menu cOCTOUT M3 TPEX MOCIeJ0BATENFHO COSIMHEHHBIX PE3UCTOPOB, COMPOTUBIICHHUS KOTOPBIX
paBHEI I', 2r u 3r ConpoTHBIIeHHE yUacTKa yMeHbIIHTCS B 1,5 pasa, ecimu yopath U3 HETO
1) mepBbIit pesucTop 2) BTOpol pe3uctop  3) TpeTuil peauctop 4) nepBblif U BTOPOH PEe3UCTOPHI

9. Ha pucyHke mmpencTaBieHa dIIeKTpHYecKas 1erb. BonbTMeTp moka3siBaeT Hanpspkerue 2 B. Canras am-
NEpMETP U BOJIBTMETP NACATIbHBIMH, ONPCACIIMTE ITIOKa3aHUA aMIICpMETpa.

10. Cuua ToKa B ITPOBOIHMKE MOCTOSTHHA U paBHA 5 A. Hampspkenune Ha ydactke 1ienu 10 B. Kakoso co-

MPOTHUBJICHUC YUAaCTKa LCIIN ?

Bapuant 3
1. Pesuctop 1 ¢ anekTpudeckumM conpoTuBieHueM 3 OM U pe3rucTop 2 ¢ IICKTPUIESCKUM CONTPOTUBIICHHEM 6 OM
BKJTFOUCHBI TTOCIIEIOBATEIILHO B IETh TIOCTOSTHHOTO TOKa. YeMy paBHO OTHOIIIEHNE KOJTMYECTBA TEIIOTHI, BBIJE-
JISIOILIETOCS Ha PE3UCTOpE 1, K KOIUYECTBY TEIUIOTHI, BRIICTSIOIEMYCS Ha pE3UCTOPE 2 32 OIMHAKOBOE BpeMs?

2. KoMHara ocBemiaeTcs 4eThIpbMs OJUHAKOBBIMU MapajlyieNIbHO BKIIOUEHHBIMHU JIaMIIOYKaMHu. Pacxox anekTpo-
9Hepruu 3a yac paBeH Q. Kakum OKHO OBITh YHCIIO MapajlieNIbHO BKIFOUEHHBIX JIAMIIOUEK, YTOOBI PacXo.l
3JIEKTPO3HEPTHH B Yac ObLI paBeH 2Q7?

3. Ecnm Tpu pe3ucTopa 31eKTpudecKUMHU conpoTuBIeHUAMHE 3 OM, 6 OM 1 9 OM BKIIIOYEHBI TapaJUIEIbHO B LETb
MOCTOSTHHOTO TOKAa, TO KOJIMYECTBA TEIUIOTHI, BRIAEIAIONINECS HA 3TUX PE3UCTOPax 3a OAMHAKOBOE BPEMs, OTHO-

CATCA KaK
H1:2:3 2)3:6:9 3)6:3:2 4)1:4:9



4. Bpewms mpoTekaHHs TOKa B IPOBOAHUKE yBETMUYWIN B 2 pasa. [Ipu 3TOM BenTUUMHA MPOLIEAIIETO IO MPOBOAHU-
Ky 3apsja Toxe yBeauumiach B 2 pas3a. Kak u3sMeHunach cuia Toka B IPOBOJIHUKE?

5. YuacTok 1ienu COCTOUT U3 ABYX IOCJIEJOBATEILHO COEANHEHHBIX [IMIMHIPUIECKUX IPOBOJHUKOB, COIPOTHUBIIE-
HHUE TIEpBOTO U3 KOTOPHIX paBHO 4R, a Broporo — 2R. Kak u3menuTcs oOliee cOMpOTUBIEHHE 3TOTO y4YacTKa,
€CJIU yZeTIbHOE CONPOTHBIICHHUE IIEPBOIO IIPOBOJAHUKA BIBOE YMEHBIINTb, @ €70 AJIUHY BABOE YBEIHYHUThH?

1) yMeHbIIUTCS BIBOE 2) He U3MEHUTCA 3) yBenu4uTCS BABOE 4) yMEHBIIUTCS BYETBEPO

6. B pacnopspkeHUM ydeHHKa HMEIOTCs 3 pesuctopa conpotuBieHusMU 2 OM, 3 OM u 6 Om. TIpoOys coemuHsITh
3TH PE3UCTOPHI PANTUYHBIMU CIIOCOOAMH, YUYCHUK MOXKET IMOJIYYUTh YYaCTKH ILIEMU, MUHUMAIbHOE M MaKCH-
MaJIbHOE COIPOTUBIICHUE KOTOPBIX PABHBI

1)20Mu 6 Om 2)20mu 7,2 OMm 3)20mMu 9 Om 4)10mMmul1l Om

7. Ha ygactke nemnu, n300paXeHHOM Ha PHCYHKE, COPOTHUBIIEHHE KaKI0TO U3 PE3UCTOPOB paBHO R.

g =y

YeMy paBHO ITOJTHOE CONPOTHUBICHUE YYacTKa MPH 3aMKHYTOM Kitoue K ?

8. PaccuwnraiiTe 00Iee CONPOTUBIICHUE 3JICKTPUYCCKON ICTIH, IPEICTABICHHON Ha PUCYHKE.
1 Ot

9. Ha pucyHke npeicraBieHa 3J1eKTpHyecKas Helb. AMIIEpMETP U BOJBTMETP CUNTalTe HeaabHbIMH. BoasTMeTp
nokassiBaeT HanpsbkeHue 12 B. Kakyro cuily Toka mokas3slBaeT aMnepMeTp?

’_{}—{0 sonﬁd—{ - 6 Ou

10. Cuita Toka B MpoBOAHMKE MocTOsiHHA U paBHA 0,5 A. Hanpsokenne Ha ydactke nienu 20 B. KakoBo conporusineHue

y9acTKa IenH ?
ITaJIOH OTBETOB

VYyeOHast AMCUUIIINHA/MEXTUCITUTUIMHAPHBIN KypC
09.02.01 «KoMnproTepHBIE CUCTEMBI U KOMITJIEKCHD)
110 cneunanLHocm/npO(beccnn (6a3oBast wnu yriryGieHHast TIOrOTOBKa (JUIsl CIIEIUATIBHOCTH))

Bapmuanr 1 Bapuanr 2 Bapuanr 3
Ne BAPHUAHT Ne Bompoca BAPUAHT Ne Bompoca BApUAHT
BOIIPO

OTBETa OTBETA OTBETA
ca
1. 900 ¢ = 15 MuH 1. VBen. B 8 pa3 1. 1/2
2. VY MEHBIIIUTCA BJIIBOE 2. VBen. BIBOC 2. 8
3. 4) YBenuu. B 4 pasza 3. He 3. 3




4, 120 ¢ 4, 600 K 4, He u3menutcs
5. He u3menuTcs 5. He m3menutcs 5. He m3menutcs
6. 7B 6. 3B 6. 4)10mull Om
7. 6B 7. 6 OMm 7. 05R
8. 0 Om 8. 2) BTOpOU 8. 3 Om
9. 0,5 A 9. 0,2 A 9. O A (KIIH0Y Pa30MKHYT)
10. 20 OM 10. 2 Om 10. 40 Om
Tembl ni1a KC3:
HasBanue TemMsbl (pasjena) yueOHOH AMCIMIUIMHBI, MEKIUCIMITIMHAPHOTO Kypca Howmep Bonpoca
DJIEKTPUUYECKOE TI0JIC 1-2
DJIEKTPUYECKUE 1EMH MOCTOSHHOTO TOKA 3-4
DIIEKTPOMarHeTu3M 5-6
DNIEKTPUUYECKHE U3MEPEHUS 7-8
OnHoda3HpIe IIECKTPUUECKHE TEPEMEHHOTO TOKa 9
Tpéxdazupie daeKTpUUYECKUE 1M NEPEMEHHOT0 TOKA. 10
Kpurepun oneHku:

Ha3Banue TeMsbl (pasnaena) yueOHOM TUCIMUILIMHBI, MEKIMCIUILIIMHAPHOTO Kypca KonmuecTBo
IIpaBunbHBIN OTBET 1
HenpaBuiibHblil OTBET 0
MaxkcuManbHOE KOJIMYeCTBO 0ayioB 10

IlepeBon 62,1108 B OlIEHKY:

KonnuecTBo mpaBuiibHO V nenbHBIN BeC MPaBHIBHO
BBIIIOJTHEHHBIX 33}13HI/II71 BBIINTOJTHEHHBIX 3aHaHHﬁ B
o01ieM oObeMe BapuaHTa

OrneHka

10-9 91-100% «5» - «OTIIMIHO»
8 81-90% «4y» - «XOpOIIO»
7 71-80-mpaBUIILHBIX OTBETOB «3» - «yJIOBJICTBOPUTEIILHOY
6 70% u meHee «2» - «HEYJOBJICTBOPUTEIIHHO»




4. KoHTpOJIbHO-OLIEeHOYHbIE MATEePHAJbI 1JIsl IPOMEKYTOUYHOI aTTeCTANIMH MO Y4eOHOi
AUCHUILINHE

VKaKu oIMH NPaBWIbHBII 0TBeT (3aganus 1-23).
1. B pe3ynprare n3MEHEHUs] CONPOTUBIICHUS HArpy3Kd TOK B Hemu yBenuuwics. Kak 3To Bimusier Ha
HaIpspKEHUE Ha 3aKUMax Lenu?

a) Hanpspkenue U pacrer;
R b) nanpsokenne U ymeHbImaeTcs;
L CT) €) HampspkeHre U 0CTaeTcsi HeM3MEHHBIM.

RBT

2. Kakoii u3 npoBOI0OB OJMHAKOBOTO JHAMETPA M JUTHHBI CHJIbHEE HATPEBACTCS - MEIHBIN MM CTAIBHOM
- TIPH OJTHOM U TOM K€ TOKe?

a) MeIHbIN;

b) cramsHOI;

C) o00a MpoBO/a HATPEBAOTCS OJUHAKOBO.

3. JliuHy 1 quamMeTp MpOBOJAHUKA YBEIUYMIN B 2 pa3a. Kak M3MEHUTCS COMPOTUBIICHHUE MPOBOTHUKA?
a) HE U3MCHHTCS;
b) ymenbimTCs B 2 pasa;
C) yBenu4utcs B 2 pasa.

4. Ykaxure dopMyiy 1i1s onpeneneHus 3akona Kupxroda ans ysna.
a) | = v
R
b) TIxR=XE
c) Z1=0
d) Q=I>xRxt

5. EnvHunein usmepeHust BETUYUHBI TOKA SBJISAETCS:
a) Bebep;
b) Bosbrt;
C) Awmrmep;
d) Cumenc.

6. Uepes Kaxabli U3 YETHIPEX OJMHAKOBBIX PE3UCTOPOB, COETUHEHHBIX MOCIEI0BATENLHO MPOXOANUT TOK
B 1 A. Ompenenure 001l TOK B LIETH.

a) 2,00 A;

b) 0,25 A;

c) 1,00 A;

d) 4,00 A.

7. Kakum JOJIDKHO OBITh COMMPOTUBJICHHUEC BOJILTMCTpPA, YyTOOBI OH HE BIIMSI Ha PEIKUM paGOTLI I_Iel'II/I?

© 1l0o

d) CONpPOTHBIICHHE BOJHTMETPA PABHO HYJIIO;
b) compoTtuBeHHE BOIBTMETPA MHOTO OOJIBIIIE COMTPOTHBIICHHUS yUyacTKa ab;



C) CONPOTHBIICHHE BOJILTMETPA MPHOIU3UTEILHO PABHO CONPOTUBIICHHS y4acTka ab;
d) conportuBieHHE BOIBTMETPAa MHOTO MEHBIIIE COMPOTUBIICHUS ydacTka ab.

8. KaknMu npusHaKaMu XapaKTepHU3yeTCsl TBEPABIN JUIICKTPUK B COCTOSTHHH MPOOOS.
a) HaJIu4YreM CBOOOHBIX HOHOB,;
b) mamuureM CBOOOIHBIX AIIEKTPOHOB;
C) HajIu4YheM CBOOOHBIX MOHOB M 3JICKTPOHOB.

9. byzer nu NpOXOAUTh B IENU IOCTOAHHBIM TOK, €ciu BMecTo HcTouHMKa JIJ[C BKIIOYUTH
3apsKEHHBIN KOHAEHCATOp?

a) He Oyjer;

b) Oyner, HO HemOTO;

C) Oyxer.

10. Kak wusmeHuTcs HanpspkeHue Ha ywactke AB, eciy mapamienbHO €My BKIIOYHMTH €IIE€ OJIHO
comporusienue (U= const)?

@
=

a) He U3MEHHUTCS,
b) ysenmuuures;
C) YMEHBIIUTCA.

18]

e B

11. Kak n3menurcs HAIpsOKCHUEC Ha MapalJICIbHOM Pa3BCTBJICHUUN, IMMOAKIIOYCHHOM K UCTOYHHKY C Rer
OTJIMYHBIM OT HYJIA €CJIN YHUCIIO BETBEH YBCJII/I‘{I/ITB?

- a) He M3MEHUTCS;
E R1|R2] R3 b) ysemuuurcs;
<|> ] [] C) yYMEHBIIUTCS.
ReT

12. Kak n3mensres Toku I1 u Iz, ecnu conportusnenne R3 ymensimres?

a) yBeJIMYaTCs;
) b
R1[R2 b) ymeHnsbarcs;

R3
E
(1 ‘l [] I T C) ocTaHyTCS HEM3MEHHBIMU.

RBT

13. KakoBo cooTHomenrne mexay HanpstkeHussmu U u Uz B cepeiuHe U B KOHIIE TMHUM?

a) U=U;
b) Ui< U
c) U>U;

o

I
U [ [
0,

Rl = P‘_’

I

-

d

14. Ilpy kakoM HanpsKEHUU BBITOJIHEE TIEpeaBaTh SHEPTUIO B JIMHUM IIPH 33JaHHON MOIIHOCTH
a) MpH MOBBIIICHHOM;



b) npu noHmKeHHOM;
C) Oe3pa3IuyHO.

15. Kako#i u3 mpoBOJOB OJJMHAKOBOW [IJIMHBI W3 OJAHOTO M TOTO € MaTepuasa, HO pa3HOro JuaMmeTpa,
CUJIbHEE HarpeBaeTcs Mpu OJHOM U TOM K€ TOKE

a) 00a IpoBOa HArPEIOTCS OJAUHAKOBO;

b) cuibHee HarpeeTcs IPOBOJ ¢ OOJIBIIUM THAMETPOM;

C) CHIIbHEE HAarpeeTCs MPOBOJI C MEHBIIUM JHAMETPOM.

16. Kakum [0KHO OBITH COOTHOIIGHHE MEXIy TEeMIIepaTypoil IUIaBJICHUS IUIABKOH BCTaBKU
IIPEIOXPaHUTEN tripE M TEMIIEPATYPOM IUIABJICHUS IPOBOAOB tripoB

a) tneen>tnros

b) tnpex<tmros

C) tnpen = trpoB

17. Kakoit u3 TOKOB B CXeMe JIMHCHHBIN, KaKO# - Ga3HbIN?

a) o0a Toka JMHEHHbIC

b) o6a Toka dazHbie

C) ToK Iy -nmuHeHHbIHA, TOK I -ha3ubiii
d) Ttox Iz - dasusbIit, TOK [2 —THHEHHBIIH

80
t o—>

18. Ykaxute 3HaYeHHE OTHOCUTEIBHOW MAarHUTHOW MPOHHUIIAEMOCTH, KOTOPOE B MPHHIMUIE HE MOXKET
CyHICCTBOBATD.

a) 100

b) 0,9999

c) 0,2

d) 1,001

19. Kak n3menurcs Tok notpedutens B Ry mpu KOpOTKOM 3aMbIKaHUH B IMHUU?

C— -
a) Ppe3KO YBEIHUUTCS
U ) R b) He u3menuTcs
: # C) cTaHeT paBHBIM HYJIIO
' d) ymeHbmIATCS
o
20. Kakwe 3apsiipl IepeMeIIaoTcsl B METaIUIE B POLIECCE IIEKTPOCTATUICCKON MHITYKIIUH?
a) MOJIOKUTEILHBIEC HOHBI

b) snexTpoHbI
C) W 2JIEKTPOHBI U HOHBI

21. Kakum JOJIDKHO OBITh COIMPOTUBJICHHUEC aMIICpMCTpa, 4yTOOBI OH HE BIIMSII Ha PEKUM pa6OTBI I_Iel'II/I?

a) -Ra>Ri1+R2
b) -Ra=R1+R:
c) +Ra<< Ri+R2

22. Jns Kakod 1end B OJEKTPUYECKUX MalluHaxX  SKOpbh (poTop) HaOWpaloT W3 JIMCTOB
3NEKTPOTEXHUYECKON CTaIN?
a) IS YMEHBIIICHHS BUXPEBBIX TOKOB;



b) mnsa Tpedyemoro nmpoduaMpoBaHUs BO3AYIIHOTO 3a30Pa;
C) AJI YBCJIIMYCHUS MArHUTHOTO COIIPOTUBJICHUA I'CHEPATOPA

23. Kak wu3MEHHUTCS KOJIMYECTBO TEIUIOTHI, BBIACIAIONICHCS B HArpeBaTeIbHOM MpuOOpe, NpH
YXYIIICHUU KOHTAKTa B IITENCEIbHON po3eTke?

a) HE U3MCHHTCS

b) yBemuuuTCs

C) YMEHBIIMTCS

a. BcraBb nmpaBHIIbHBIH OTBET BMeCTO MHOroTouusi (3aganus 24 - 30):

24. Konu4ecTBO 3JEKTPUUECTBA, MPOXOIAIICTO Yepe3 MONEPeYHOe CEUeHUE MPOBOJHUKA 33 CIUHUILY
BPEMEHH Ha3bIBAETCHL. . .

25. Tlpu BKiItOUeHHH 0OMOTOK TeHepaTopa TPEyroJbHUKOM Havaio MepBOid 0OMOTKH COCIUHSIETCS C. ..
26. Matepualibl, KOTOpble HEBO3MOXHO HAMAarHUTUTh HA3bIBAIOTCA. . .

27. UtoObl HaMps>KCHHOCTh MAarHuTHOI'O I10JIsA, CO34aBacMoro OECKOHEUHO AJIMHHBIM ITPOBOJHUKOM C
TOKOM 2A, ObL1a HOCTOHHHOﬁ, TOYKa B MAarHMTHOM I10JIC JOJIDKHA ABUI'aTbCA ...

28. Ecnu TokM B IPOBOJHUKAX MTPOXOAST B OJTHOM HAIPABJICHUH, TO TPOBOJHUKH ...
29. Yuer pacxoja 3JeKTPUIECKON IHEPTHH BEIyT C TOMOMIBIO. . .

30. DnexTpuyeckHe MamluHBI, M[PeoOpas3yroImue MEXaHWYECKYI0 DJHEPTHUI0 B DICKTPUYECKYIO
Ha3bIBAIOT. ..

3. YcraHoBu cooTBercTBHe (3aganus 31 - 33):
31. Kakoe 13 npuBeEHHBIX YPaBHEHUI HE COOTBETCTBYET PUCYHKY?

I’ é{’ I,f a) li+l=lz+ls

—= § = b) litlz-13-12=0
C) lstls-11-1,=0
4714. d) i+l + l3+14=0

32. Kakoe U3 npuBEJEHHBIX YPABHEHUHM COOTBETCTBYET PUCYHKY?

U
A Ry a L= POLEELTY
— |
I I ’
xl/ 1 b. I, =2
Ry
U
U [] R; [] R3 [] Ry C. Iy = mxry
IZ = R3+ Ry
o I
C

33. YcraHOBIIEHHE COOTBETCTBUE MEXKIY M300pakeHHEeM deMeHTa(A) u ero HauMeHoBaHueM (b)



A B

5 a) Komnencarop
—"— &) Peoctar

3 E) Pesucrop
4} r) HeTouHHK SHeKTpHdecKol SHeprHu

* [

4.Pacyer mapamMeTpoB JIEKTPHUYeCKON U MAarHUTHOM LeNH.

34. 3a 1 yac npu MOCTOSITHHOM TOKe ObLT niepeneceH 3apsia B 180 K. Onpenenure cuiny ToKa B IIETIH.

35. UzBecTHO compoTuBiieHre npoBoaHuka 1mpu t = 20°C paBHo 4.2 Owm, ero mmHa 10 M 1 miomaab
MONIEPEUHOT0 CEYCHUS 1Mm2. Ornpenenuts yaenbHOE COMPOTUBIICHUE MaTepuasa MpOBOIHUKA.

36. HaiiTu 5KBHUBaJI€CHTHOE CONPOTHUBIICHHE AAHHOTO pa3BeTBiieHusA, ecinR1 =4 Om; Ro =2 Om; R3 =
30m

R1 R3

37. CummeTpHuuHas Harpyska coefinHeHa 3Be3/1oi. JIluneitHoe Hanpsbkenue 380 B. Onpenenuts aznoe
HanpsHKeHHe

38. Kakoe KOJIMYeCTBO TEIUIOTHI BBIACISETCS B MPOBOAHUKE, MMerolieM comnportuieHue 10 Om, B
teyeHue 60 cexyHa rnpu Toke 2 A?

39. K obmotke katymku, uMetomieid 100 BUuTkoB, npuioxeno Hanpspkenue 200 B. Kakosa
HaMarHMYMBAIOIas CUJa KaTyIIKH, €cly ee corpotuieHue 20 Om

40. ConpoTHBIIEHHE OJTHOTO NPOBOJIA ABYXIIPOBOIHOM JIMHUH ocTOosHHOrO Toka 0,05 OMm. Yepes
Harpy3ky Tedet Tok 10 A. PaccuurtaTh moTepro HampsHKEHUs

41. Hanpspxenue Ha notpedutene 115 B. Ilotepst HanpspkeHust B MpoBoAax cocrasisier 15 B.
OnpenenuTth HapsHDKEHWE HA UCTOYHUKE SHEPTUU.

42. Onpenennutps 4acTOTy TOKA F'€HEPATOPA, ECJIN 4acTOTa BpalleHUs sikopsl TeHeparopa n = 3000
00/MUH; YHCIIO Map MOII0COB FreHepaTopa p = 2.

ITaJIOH OTBETOB
1 3apanue (Bompocni1-23)

Bonpoc 1 2 3 4 5 6 7 8 9 10 11

OTtBET b b b c c C b b b c c

Bompoc 12 13 14 15 16 17 18 19 20 21 22 23

OtBer b C a c b c c a b c a c




23ananne (Bonpochi24-30)

Bomnpoc 24 25 26 27 28 29 30
¢ napajuie/ibHO
OtBer TOKOM | KOHIIOM | JMaMarHeTUKH NPUTATHBAIOTCS | CUCTUUKA | TEHEpaTOP
. MIPOBOJTHUKY
TpeThei
33ananue (Bonpocni31-33)
Bomnpoc 31 32 33
OrtBer d a 1-62-a3-B4-r
43ananue (Bonpocni34-42)
Bormpoc 34 35 36 37 38 39 40 41 42
OtBer 0.05 0.42 0.92 220 2400 1000 1 130 100
BJAHK OTBETOB
dPUO
1 3ananue (Bompochil-23)
Bomnpoc 1 2 3 4 5 6 7 8 9 10 11
OTBeT
Bompoc 12 13 14 15 16 17 18 19 20 21 22 23
OTBeT
23ananue (Bonpocni24-30)
Bomnpoc 24 25 26 27 28 29 30
OTtBeT
33ananne (Bonpocni31-33)
Bomnpoc 31 32 33
OTBeT
43ananue (Bonpocni34-42)
Bomnpoc 34 35 36 37 38 39 40 41 42

OtBer




