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BBeaeHnue

MpakTuyeckne 3aHATUS,  KaK BWUAbl Y4YeOHbIX 3aHATWIA, Hanpas/ieHbl Ha
3KCNEPUMEHTa/IbHOE MOATBEPXKAEHMNE TEOPETUYECKUX MOMOXKEHWUIA U POPMMPOBaHME
YUYeOHbIX U NPOMECCUOHANBbHBIX MPAKTUYECKUX YMEHMWI N COCTaBNAIOT BaXKHYH YaCTb
TEopPeTMYECKON 1 NPogecCnoHabHOM MPaKTNUYeCKoW NoAroToBkn. CeMuHap SBNSETCS
BUAOM NPaKTUYECKUX 3aHATUIA.

B npouecce MpaKkTUYeCKOro 3aHATUS 00y4aroLMecs BbIMONHAOT  O4HO UK
HECKONIbKO ~ MPaKTUYeCKUX 3aflaHWili  noj pPYKOBOACTBOM  npenofjaBaTens B
COOTBETCTBMM C U3yYaeMbIM COAEPXKaHMEM y4ebHOro MaTepuana.

BbINosHeHVE 06yYalOLWMMMCA  NPaKTUYECKUX 3aHATUIA NPOBOAUTCA C LieNbHo:
(hopmMMpoBaHNA MPaKTUYECKUX YMEHWIA B COOTBETCTBUM C TPebOBaHMSAMWN K YPOBHIO
MOArOTOBKM 06YYatoLmMXCa, YCTAHOB/IEHHbIMW paboyeid NporpaMMont AUCUMMANHDI
M0 KOHKPETHbIM pa3fenam/ TeMam AUCLUUNINHBI;
0606LeHNs, cucTematmsaumu, yrny6neHus, 3aKpenneHns NOMYyYeHHbIX
TEOPETUYECKNX 3HAHWIA;

COBEPLUEHCTBOBAHNA YMEHWIn MNPUMEHATb MOJyYeHHble 3HaHUS Ha MpPaKTUKe,
peasin3aunm efUHCTBA UHTE/NEKTYa/IbHOW U MPaKTUYECKOW AeATeNIlbHOCTY;

Pa3BUTUA UHTENNEKTYaIbHbIX YMEHWIA Yy OyAyuwmX CreuuanncToB: aHaIMTUYECKUX,
MPOEKTUPOBOYHbIX, KOHCTPYKTUBHbIX U Ap.;

BbIpabOTKN TaKMX MPOdecCMOHaIbHO 3HAYMMbIX KayecTB, Kak CaMOCTOSTE/IbHOCTb,
OTBETCTBEHHOCTb, TOYHOCTb, TBOPYECKAs UHMLMATMBA MNPWU PeLleHnn NocTaBNeHHbIX
3a7a4 Npv OCBOEHMM OOLLMX KOMMETEHLWIA.
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Iles1b J1Ta60OpaTOPHO-NIPAKTUYECKUX 3aAHATHI

B pesynbTate OCBOEHWUSI YY4eOHOM AUCLUNMHBI «3NEKTPOTEXHMKA» 00Yy4atoLmiAcs
[O/1KEH YMETb:

— WCMO/b30BaTh OCHOBHbIE 3aKOHbI U NMPUHLMMNbI TEOPETUYECKOMW 3/TIEKTPOTEXHUKM

N 3NEKTPOHUKM B NPOJPECCMOHANBbHON AeATeNIbHOCTH;

— 4YUTaTb NPUHLMNUATIbHBIE 3NIEKTPUYECKME CXEMbI YCTPONCTB;

— M3MEepATb M pacCUNTbIBaTb NapaMeTPbl /TIEKTPUYECKNX LiEMNeN;

— aHaNN3MpPOoBaTb 3NIEKTPOHHbLIE CXEMBI;

— MNpaBW/bHO 3KCMN/yaTMpPOBaTh 3N1eKTPO060PYA0BaHUE;

— MCMNONb30BaTb 3/IEKTPOHHbIE MPUBOPBI U YCTPOMCTBA.

B pe3ynbTare 0CBOEHUS YH4EOHOI ANCUMMNHBI 06YYaOLNIACA JO/HKEH 3HATD:

— (bm3nyeckmne NpoUECChl, MPOTEKaloLMe B NPOBOAHMKAX, MOMYNPOBOAHNKAX W
AN3NEKTPUKAX, CBONCTBA 3/IEKTPOTEXHNYECKMX MaTepnasos;

— OCHOBHbIE 3aKOHbI 3/IEKTPOTEXHUKN U METOAbI pacyeTa 3NeKTPUYECKMX LiENE;

— YCNOBHO-Tpauyeckne 0603Ha4eHNA 31EKTPUYECKOro 060pyA0BaHNS;

— MPUHUUNBI NONYYEHUS, Nepedayn 1 NCMob30BaHNA 3N1EKTPUYECKON SHEPT UK,

— OCHOBbI TEOPUM 3NEKTPUYECKMNX MALLIVIH;

—  BW[bl 3N1EKTPON3MEPUTESNIbHBLIX NPUOBOPOB N MPUEMbI UX UCMO/b30BaHNS;

— 6a30Bble 3M1EKTPOHHbIE 3/IEMEHTbI U CXEMBI;

— BWAbI 3/IEKTPOHHBIX NPUBG0OPOB M YCTPONCTB;

— pPenerHO-KOHTaKTHbIE U MUKPOMPOLIECCOPHbIE CUCTEMbI YMNpPaB/eHUs: cocTaB U
npasuia NoCTPOeHNA

OK 01. Bblbupatb cnocobbl peLleHns 3agayq NpogecCMoHanbHOM AesTelbHOCTH,
NPUMEHUTE/LHO K Pa3/IMYHbIM KOHTEKCTaM.

OK 02. OcyLecTBnsATb MOUCK, aHa/IM3 U MHTEpRpeTaLmio UHpopMaLmm, HeobXoanmon
A9 BbINOMHEHWNA 3a4a4 NPOeCCUOHAIbHOW AeATeNIlbHOCTU.

OK 03. MNnaHnpoBatb 1 peann3oBbiBaTb COGCTBEHHOE MPOYECCHOHA/IbHOE U
JIMYHOCTHOE pasBUTKE.

OK 04. PaboTaTb B KO/MNEKTUBE U KOMaHze, 3(heKTUBHO B3anMOAENCTBOBATb C
Konneramu, pykoBoACcTBOM, KIMEHTaMMU.

OK 05. OcyLLecTBNATb YCTHYHO M MUCbMEHHYH KOMMYHUKaLUIO Ha rocyAapCTBEeHHOM
A3blKe C Y4EeTOM 0COOEHHOCTEN COLMaNbHOI0 N Ky/IbTYPHOIO KOHTEKCTa.

OK 06. MpoaBnaTh rpaXkaaHCKo-NaTpMoTUYECKYH No3uLMIo, IEMOHCTPUPOBATL
0CO3HaHHOEe MoBefeHVe Ha OCHOBE TPAAMLUMOHHBIX 06LLEeYeI0BeYECKUX LIEHHOCTEN.
OK 07. CofieicTBOBaTb COXpaHEeHMI0 OKPYKatoLLEein cpefibl, PECYPCOCOEPEXXEHMIO,

3 peKTMBHO AeCTBOBATb B Ype3BblyaliHbIX CUTYaLUSsIX.
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OK 08. Ncnonb3oBatb CpeacTsa (hnU3nMUecKoin KynbTypbl 415 COXPaHEHUS U
YKpenneHns 340Pp0Bbs B NpoLecce NpofeccMoHaIbHON AesATeNTbHOCTU U NOAAepXKaHNS
HeobX0AMMOro YpoBHS (hM3MYECKON NOATrOTOBIEHHOCTH.

OK 09. Ncnonb3oBaTb MHPOPMALMOHHbIE TEXHOIOT MK B MPOMECCUOHANbHOW
LeATeNIbHOCTN.

OK 10. MNonb3oBaTbCsA NPOGeCCUOHaNIbHOM AOKYMEHTaLMWen Ha rocyjapCcTBEHHOM U
MHOCTPaHHOM A3bIKaX.

OK 11. NnaHmpoBaTh NpeanpuHUMATENbCKYIO AesTeNlbHOCTb B MPOeCCUOHabHOW
cthepe.

MK 2.1. OcyLwecTBnATL BbIGOP 060pYA0BAHNA U 3/IEMEHTHOW 6a3bl CUCTEM

aBTOMaTu3auun B COOTBETCTBMU C 3afaHNeM 1 TpeboBaHeM pa3paboTaHHOW
TEXHNYECKOIN [OKYMEHTALMW Ha MOAENb 3/IEMEHTOB CMCTEM aBTOMAaTU3aLMN.

MK 2.2. OcywecTtBaATb MOHTAXX W Hanagky moaennm 31eMEeHTOB CUCTEM
aBTOMAaTM3aLUMN Ha OCHOBE Pa3paboTaHHOM TEXHUYECKOMN AOKYMEHTALMUIO.
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OpraHu3aums n1abopaTopHO-NPaKTUUECKOr0 3aHATUS

MpaKTUYecKoe 3aHATVE AO0MKHO MPOBOANTLCA B YUEOHbIX KAOMHETAX UK creuuanbHo
060pyA0BaHHbIX NOMeLLEHMSX (NNOLLAAKAX, MOAMIoHax U T.M.)- KabuHeT Ne 307

B cootBetcTBUMM ¢ Tpe6oBaHMsM PIOC CMO 15.02.14 OcHalleHne cpeacTBaMu
aBToMaTu3aumMa TEXHONIOrMYeCKMX MnpoLeccoB W Npou3BoACTB ( MO  OTpacnsam).
peannsaumsi TMMNCC3  pgomkHa ob6ecneymBaTb BbINOHEHWE OB6yYarOLMMKCA 7
NPaKTUYECKNX 3aHATUIA, BK/OYas KakK 00s3aTeflbHbliA KOMIMOHEHT MpaKTU4ecKue
3aHATUSA C UCMNOJIb30BaHMEM MepPCOoHa/IbHbIX KOMIMbIOTEPOB.

BbINONHEHNIO MPaKTUYECKMX 3aHATUIA  MNpPeALlecTByeT MpoBepKa 3HaHWMN

00yy4aroLLMXCA - NX TEOPETUYECKON FOTOBHOCTU K BbINO/IHEHMIO 33aHNS.
[MpaKTUYecKne 3aHATUA MOTYT HOCUTb PenpOAYKTUBHbBIA, YaCTUYHO-MOWCKOBLIA U
MOMCKOBBIN XapakTep.

PaboTbl, HOCALME PENPOAYKTUBHBIA XapakTep, OT/IMYalTCa TeM, YTO Npu UX
NpoBeAeHUN 0byyaroLmecs Mosb3yHTCA NOAPOOHLIMU MHCTPYKLUMSAMK, B KOTOPbIX
yKasaHbl: Uenb paboTbl, MOACHEHUS (TeOpusi, OCHOBHbIE XapaKTepUCTUKWN),
obopygoBaHve, annapatypa, Martepuyanibl U UX  XapaKTepUCTUKW, MOPSAAOK
BbIMO/IHEHMA PaboThbl, Tabnuubl, BbIBOAbl (6e3 (OpPMYNMPOBKK), KOHTPO/bHbIE
BOMPOChI, y4ebHas 1 creyuanbHas nmteparypa.

PaboTbl, HOCALLME YAaCTUYHO-NMOMCKOBLIN XapakTep, OT/IMYAKOTCA TEM, UYTO Mpu
NX NPoBeAeHMN 00yyaroLMecs He MOoJb3YHTCA NOAPOOHLIMUA NUHCTPYKLMAMK, UM
He [aH MopsAoK BbIMOMHEHUS HEOOXOAUMbIX [AEWCTBUA, M OHW TPeOyrT OT
obyuyaroLmxca CcamoCTOATe/lbHOro nogbopa 060pyAoBaHUs, Bblibopa Crnocobos
BbINO/IHEHWNA PabOTbl B UHCTPYKTMBHOM 1 CNPaBOYHON nuTepatype n Ap.

PaboTbl, HOCAWME MOWUCKOBbIA XapakTep, XapakTepusyrTca TeM, u4To
0byyaroLLmecs, ONMpPasiCb Ha MMEILLMECS Y HUX TeopeTUYeCcKne 3HaHUS, LOKHbI
PEeLUMTb HOBYIO /19 HUX NPO6iemy.

Mpyv nnaHMpoBaHWK MPaKTUYECKMX 3aHATUI  HEeOOXOAMMO  HaxO4WTb
ONTUMa/IbHOE COOTHOLLEHWE PENPOAYKTUBHbIX, YaCTUYHO-MONCKOBLIX 1 MOUCKOBbIX
paboT, UTOOLI 06ECNEYNTL BbICOKUI YPOBEHb UHTENNEKTYaIbHOW AeATE/IbHOCTMN.

dopMbl OpraHn3aLmy 00y4aroLmMxcs Npy NPOBeAEHNN  NMPaKTUYECKNX 3aHATUIA
- ()pOHTaA/IbHASA, FPynnoBas N MHAVMBUAYa/bHas.

Mpn  dpoHTanbHO (hopMe opraHmsauumn 3aHATUA  Bce  06ydaroLmecs
BbINO/IHAKOT OAHOBPEMEHHO OfHY U Ty XKe paboTy.

[Mpn rpynnosoit hopme oOpraHM3aUnM 3aHATWMIA OofHA U Ta e paboTa
BbINONIHAETCA Gpuragamu no 2 - 5 Yeno.ekx.

Mpn nHAMBMAYanbHOW (DOpPMe OpraHu3aumm 3aHATUIA KaKAbliA 06YyYaroLLMIACS
BbINO/HAET MHAMBUAYaNbHOE 3a/aHue.

[nd  noBblWeHNA 3PMEKTUBHOCTA MPOBEAEHNA  MPaAKTUYECKUX 3aHATUI
PEKOMEH/YeTCH:

— paspaboTka CO0PHMKOB 3aaY, 3afiaHnin N YNPaxXHEHWNA;
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— paspaboTka KOHTPO/IbHO-AMArHOCTUYECKUX MaTepuasioB [  KOHTPONsA 3a
MOArOTOB/IEHHOCTLIO 0OYYalOWMXCA K MNPaAKTUYECKMM 3aHATUAM, B TOM YUC/E B
(hopMe negarorMyeckmMx TECTOBbIX MaTepuasioB A1 aBTOMAaTU3MPOBaHHOIO
KOHTPONS;

— NOAYMHEHME METOAMKN MpPOoBeAeHUs MPaKTUYECKMX 3aHATUI  BedyLUMm
ANOAKTUYECKUM LieNsM C COOTBETCTBYHOLMMI YCTaHOBKaMM 00y4atoLLMMCS;

— NPUMEHEHWEe KONMEKTUBHBLIX W TPYynnoBbiX ¢opM paboTbl, MaKCMMalbHOE
MCMOMb30BaHMe MHAMBUAYa/IbHLIX (DOPM C LIeNbH MOBbILIEHUA OTBETCTBEHHOCTU
KaX4oro o0y4arolerocsa 3a CamoCTOATE/IbHOe BbIMOSIHEHME MOJIHOTO 06bemMa
paborT;

— NnpoBefleHne  MPaKTUYECKMX 3aHATUIA Ha MOBbILLIEHHOM YPOBHE TPYAHOCTU C
BK/IIOYEHNEM B HUX 3afjaHWi, CBSI3aHHbLIX C BbIOGOPOM 0O6YYatoLLMMUCA YCIIOBUIA
BbINO/HEHNS PaboTbl, KOHKpeTM3auMein Luenei, camocTosATe/lbHbIM OTOOPOM
Heo6Xx0AMMOro 06opy0BaHUS;

— noabop AONONHWUTENbHBLIX 3ada4y W 3adaHnin ana obydarolmxcs, paboTarowmx B

6onee 6bICTPOM Temnie, 414 3NMPEKTUBHOMO UCMOMb30BAHNA BPEMEHW, OTBOAUMOTO
Ha NPaKTUYeCcKue 3aHATUS.
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CTpyKTypa abopaTopHO-NPaKTUYECKOro 3aHATUSA
JlabopaTopHo-npakTnyeckoe 3aHATHE Nol:

Tema:_« OnbITHag NPOBEPKa CBOWCTB MOCNeA0BaTe/IbHOE, Napa/ie/IbHOE U
CMeLWaHHOro coegnHeHna»

Llesib paboThbl:

JKCMePUMEHTa/IbHbIM MYTEM MPOBEPUTb OCHOBHbIE COOTHOLUEHWUA 3M1EKTPUYECKUX
BE/IMUMH [NS Lenerd MOCTOSAHHOrO TOKa C MNoc/eAoBaTe/lbHbIM, MNapan/ienbHbIM 1
CMeLLaHHbIM COeANMHEHNEM NPUEMHUKOB 3M1EKTPUYECKON 3HEPTUMN.

O6opynoBaHue: WCTOYHMK NUTaHUa — 24B, peoctatbl-3WUT, OMMETP, BOJIbTMETP,
aMmnepmeTpbI-3LWT, COeAMHUTENIbHbIE MPOBOAA.

KpaTtkas Teopusa

CyLLECTBYHOT CnefytoLimne CoeAnHeHNs NPUEMHUKOB: NOCNeA0BaTeNbHOE,
napansieNlbHoe 1 CMEeLLaHHOE.

MocnenoBaTeNibHbIM COEANHEHNEM NMPUEMHMKOB Ha3bIBAETCA TaKoe, Npw

KOTOPOM Hayasno Noc/neAyroLLero NpYeMHNKa COeAMHAETCS C KOHLOM MpeablayLLero
(puc. 1.1, a).

YacTo Takast Lenb (MM y4acToK Lienun) Has3blBaeTCA Hepa3BeTB/IEHHOIA.
OTANYNTENLHOM 0COBEHHOCTbLIO MOCNEA0BATE/IbHOTO COeIMHEHNS SABNSETCA TO, YTO BO
BCEX MPUEMHMKAX NPOTEKAET OMHAKOBbI TOK.

Mpn 3TOM cCoeAMHEHUN HanpsbKeHne U, NPUN0XEHHOe K Lenn, paBHO CyMMe naaeHnii
HanpPsHKeHWI Ha OTAeNbHbIX MPUEMHUKAX:
U:U1+U2+U3:|R1+|R2+|R3:|(R1+R2+R3):|R3,

roe Ra = Ri+R,+R3 — 3KBMBaneHTHOE COMPOTUBIIEHME BCEW NOCNef0BaTENbHOM

LIeNnn, paBHOE CyMMe CONPOTUBNEHWI OTAENMbHbIX NPUEMHMKOB.

MofenmB NOYNEHHO NafeHNs HaMPSHXKEHWI Ha NPUEMHMKAX, MONYUYUM

Ul:Ug:Ug = |R1:|R2:|R3 = R]_:RZ:R3,

T.€. MafeHnst HaNPsHKEHWS B OTAEeNbHbIX NPMEMHMKAX NPONOPLMOHaSbHbI CO-
MPOTUBNEHNAM 3TUX NMPUEMHMKOB.

MoLHOCTb, NOTpebseMas Nocnef0BaTelbHOM LIENbHO

P=P,+P,+P;=1°R; + I’R, + I’R; = IU; + IU, + |U3 = UL,

Moaenvs NOYNEHHO MOLLLHOCTM OTAENbHbIX MPUEMHUKOB, MOTYHUM:

P1:P,:P; = RiIR,:R3,

T.€. pa3BMBaemMasi B OT/le/IbHbIX NMPUEMHMKAX MOLLHOCTb NPOMOPLMOHaIbHA UX
COMPOTUB/IEHMSIM.,

[Mpy M3MEHEHUN BENNYMHBI CONPOTMB/IEHNS OHOTO U3 MPUEMHUKOB B

LIEN NPOUCXOANT U3MEHEHWE TOKA 1 COMPOTUB/EHNS, NepepacnpeaeneHme

NafeHNN HaNPSHKEHNIA MeXAY NPUEMHUKAMU U, KaK TOBOPAT, N3MEHSIETCSA

PEXMUM pPaboTbl BCEX MPMEMHMKOB. ITO SABMASETCS CYLECTBEHHbIM HELOCTATKOM
NocneaoBaTelbHOr0 COeNHEHNSI.
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Puc. 1.1. Cxembl COeJMHEHNS NPUEMHUKOB:

a- MocnefoBaTelbHOe COeANHEHME;
0- napannensHoe CoefVHEHNE;
B- CMELLUAHHOe CoefjHeHne

MapannesnbHbIM COEAUHEHNEM MPUEMHMKOB Ha3blBAETCS Takoe, MPU KOTOPOM Hayana
BCEX NPUEMHMKOB COeIMHEHbI B OAMH Y3en, a KOHUbI — B agpyrou (puc. 1.1, 6).

[Mpn TakoM COeAMHEHUM LENb MOSyvyaeTcs pPa3BeTB/IEHHOW, a CcaMu MNPUEMHUKN
SIBNAKOTCA ee BETBAMM.

OTNNYMTENIbHOM 0COBEHHOCTLIO NapanieflbHOro COeANHEHNS ABNAETCS

TO, UTO BCE MPUEMHUKM HAXOAATCA MOA OAHUM M TEM XKe Hanps>KeHnem. TOoKK

B HUX paBHbI:

|1 = U/Rl = UGl, |2 = U/R2 = UGz, |3 = U/R3 = UGg,

roe Gy = 1/Ry, Gy, = 1/R,, Gz = 1/R3, NpOBOAMMOCTY OTAENbHbIX NMPUEMHUKOB.
[Moaenns NOYNEHHO TOKM B MPUEMHMKaX, NOTYyHUM

|1:|2:|3 = (1/R1)(1/R2)(1/R3) = Gl:Gg:Gg.

T.e. npu napasinesibHOM COeANHEHNM TOKN B MPUEMHUKAX 06paTHO

NPONOPLUMOHaNbHLI X CONPOTUBIEHMAM U MPAMO NMPOMOPLMOHaIbHbI X
MNPOBOAMMOCTSAM.

CornacHo nepBoMy 3akoHYy Knpxroda ToK B Hepa3BEeTB/IEHHON YacTL Lienn paBeH
I=1+1,+13=U/R;+U/R,+U/R3=U(1/R;+1/R,+1/R3)=U-1/R,,

roe  1/R,=1/R;+1/R,+1/R; BennumnHa, 0bpaTHast 3KBUBAIEHTHOMY COMPOTUB/IEHUIO
napasinensHoM Lenw.

Mepexoas K MpoBOAMMOCTAM, NOMYYUM

|=U(Gl+Gg+Gg):UGe,

roe G, = Gy + G, + G3 — 3KBMBa/IEHTHas MPOBOAMMOCTb Napan/iefieHoW Lenw,

paBHasi CyMMe MPOBOAMMOCTEN OTAEeNbHbIX NMPUEMHUKOB.

JKBMBaNIEHTHOE COMPOTUB/IEHME NapannensHon uenn R, = 1/G, .

MoLHOCTb, NOTpebsiemMas napanienibHon Lenbo

P=P;+P,+P;=U%*G,; +U? G, +U? G; =UI, +UlI, +Ul; =UL.
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[Mogenvns NOYNEHHO MOLLHOCTY OTAE/IbHbLIX NMPUEMHUKOB, NOMYYUM:

P1:Py:P3 = G1:G,:G3,

T.e. pa3BrBaemas B OTAe/NbHbIX NMPUEMHMKaX MOLLHOCTbL NPONOPLNOHaIbHA NX
NPOBOAMMOCTAM (MU 06PaTHO NPOMOPLMOHA/IbHA UX COMPOTUBIEHNAM).

Mpw napaniensHOM BKIKOYEHUN NMPUEMHUKOB PEXMM PaboTbl KaXKA0ro u3

HUX He B/INAET Ha PeXKMM paboTbl OCTaSIbHbIX.

CMeLLaHHOE coeiHeHVe NPUEMHUKOB NpeACTaBseT cobou Lernb, KOTo-

pas CoCTOUT W3 psAja MocnefoBaTe/lbHO W Napannie/lbHO COeANHEHHBLIX MPUEMHUKOB
(puc. 2.1, B). OnA pacyérta TakuxX Lenei BbIAENAOT OTAe/lbHble Y4acTKM C
nocnegosatesibHbIM UMW NapaineNibHbIM CoeIMHEHEM NPUEMHUKOB N K HUM
NPUMEHAIOT BblLLe PaCCMOTPEHHbIE COOTHOLLIEHNS.

[na cxembl Ha pyc. 2.1.B, 3KBUBaIEHTHOE COMPOTUB/IEHWE HAXOAUTCA

cnepgyrowmm  obpasom. CHavana onpefensercs 3KBUBAJIEHTHOE COMPOTMB/IEHME
napannensHoi uenn. T.K. 1/R,3=1/R,+1/R3,

ConpoTueneHne Ry, BKKOYEHO NOC/ef0BaTeNIbHO C CONPOTUBIEHMEM Ry,

M0O3TOMY 3KBMBA/IEHTHOE CONPOTUB/IEHNE BCEI Lienun paBHO R, = R; + R,.

TOK B HEPa3BETB/IEHHON YacTy Lenwu

I, = U/R,.

Hanps»xeHune Ha conpoTusieHnn Ry,

U]_ = |1 R]_ .

HanpspkeHne Ha 3akKnumax napannesibHbIX BETBEM

Uy = 1Rz mim Uy = U — U

TOKM B napannienbHbIX BETBAX

|2:U23/R2, |3:U23/R3

MoLLHOCTb, NOTpe6/1sgeMas BCeW CMELLIAHHO LIEMbIO

P= Pl + P2 + P3 = Ulll + U23|2 + U23|3 = ULl

Xof paboThl

1.03HaKoOMUTLCA C peocTaTaMu, KOTOPbIE MCMO/L3YKTCA B KayecTsBe MPUEMHNKOB
3NIEKTPUYECKOW 3HEPTUN, N NpubopaMun, HEOOXOANUMBIMU ANA BbINOMHEHUA PabOThl;
3anucaTtb UX OCHOBHbIE TEXHNYECKNE JaHHbIE.

2.C NoMOLLb0 OMMETpa YCTaHOBUTL CONPOTUB/IEHNSA PEOCTATOB, PaBHLIMMU:

R;=5 Owm, R, =10 Om, R3 = 15 Owm.

3. Cobpatb cxemy (puc. 1.2, a) u NpeabsaBUTb €& AN MPOBEPKM NPenojasaTento.
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Poxkos . C. OCHOBbI 3/1IEKTPOTEXHMKN N 3N1EKTPOHUKM
= Ay
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Puc. 1.2, Cxensl 1a00naTonHoR 0aboTE 108 HOCIS IOBAHHE:
a — C nocnegosare/ibHbIM COEAMHEHNEM PEOCTATOB,

6-cC napannesibHbIM CoeaANHEHNEM PEOCTATOB,
B — CO CMeLllaHHbIM COEAMHEHNEM PEOCTATOB.

4 BKNHOUYUTL UCTOYHUK NUTaHUA. V3mepnTb: HanpsXkeHne U Ha 3aXKnmax

BCeW Uenn un Ha Kaxxaom peoctate U;, U,, Us; TOK | B uenn. BbIKOUNTb UCTOUHUK.
YCTaHOBUTL CONPOTMB/IEHUA PEOCTATOB pPaBHbIMU: R,=R,=R3=10 Owm.

BKMHOUNTL UCTOYHUK U CHOBA BbINOIHUTL YKa3aHHbIE N3MepeHNs.

5.BblumMcnTb: CONPOTUBNEHNE KaxKAoro peoctata R, R, R3; 3KBMBaneHTHOe
conpoTusfeHne R, nocnefoBaTe/ibHOM Lenu; MOLWHOCTK, NOTpebnsemble

OTAeNlbHbIMK peocTaTamu Py, P, P3; MOLLHOCTb, NOTPebsieMyto BCel Lenbto P,
[MpoBepnUTbL COOTHOLLEHWA:

R,=R1+ R, +R3; U=U; + U, + U, P=P; + P, + P3; UiiUs Uz = RiIR,Rs.
6.Pe3ynbTarbl N3MEPEHUI 1 pacyETOB 3anucaTb B Tabn. 1.1.

Tabnuua 1.1
OnbITHbIE JaHHblE PacuyeTHble JaHHblE
Yenosus |y [1 JuU; U, [Us [Ry [R, |Rs |R, [Py [P, [P [P

12




Poxkos IM. C. OCHOBbI 9M1EKTPOTEXHVKM 1 3NIEKTPOHVKY

onbITa B A B B B Om Om |OMm [OM BT |BT |BT | BT

R1ZR,7ZR;3

R1=R2:R3

7. C NOMOLLIbHO OMMeTpa YCTaHOBUTL COMNPOTMB/IEHNS PEOCTATOB, PaBHbLIMMU:
R;=30mMm, R, =8 Om, R3 =12 Owm.

8.Cobpatb cxemy (puc. 1.2, 6) n NpeabsBUTL €8 A1 NPOBEPKM NPENoaBaTesto.
9.BKNHOUNTL UCTOUHUK NUTaHUA. VI3MepuTb: TOKM B NMapanefibHbIX BETBAX Iy, Iy, I3 1
TOK | B Hepa3BeTB/IEHHOM YaCTU LENK; HanpshKeHMe Ha 3akKumax uenn. BbIKIounTb
MCTOYHUK. YCTaHOBUTbL COMPOTMBEHNSA PeocTaToB paBHbIMU R; = R, = R3 = 12 Owm.
BKMHOUNTL UCTOYHUK U CHOBA BbINOIHNTL YKa3aHHbIE N3MepPeHUs.

10. BblumcnuTbh: COMpOTMBIEHME Kaxkaoro peoctata R;, R, Rs3; 3KBMBaneHTHoe
COMPOTUB/IEHME NapansieNlbHON uenn R,; MOLHOCTM, noTpebnsemble OTAE/bHbLIMM
peoctatamu Py, P, P3; MOLWHOCTb P, NOTpebnseMyto BCel LenbHo.

MpoBepuTb cooTHOWeHNA: 1/R=1/R;+1/R,+1/R3; 11:15:15=1/R1:1/R:1/R3;

|:|1+|2+|3; P:P1+P2+P3.

11. Pe3ynbTaTbl U3MEPEHWIA U pacyeToB 3anucaTb B Tabs. 1.2.

Tabnnua 1.2

OnbITHbIE OaHHbIE PacueTHble naHHble
yenosna 'y (1 [1; |1, [1Is |Ry [R, /Ry [R, [Py [P, [Ps [P
onelta B |[A A A A |Om|Om Om|Om|BT |BT |BT |BT
R.#R,%R;
R1:R2:R3

12. C nomoLb0 OMMETPA YCTaHOBUTL COMPOTUB/IEHUA PEOCTATOB PaBHbLIMU:

R; =150mMm, R, =10 Om, R3 =5 Owm.

13. Cobpartb cxemy (puc. 1.2, B) 1 NpeabaBUTb e€é A9 NPOBEPKM NPenoAasaTesto.

14. BKNOUNTb UCTOYHUK NUTaHUA. 3MepPUTL: TOKM B NapasinesibHbIX BETBAX o, I3 N B
Hepa3BeTBNEHHOM YacTu Lenu |y; HanpsxeHne U, Ha 3aKnmax

BCe Uenwn; HanpsbkeHve U; Ha conpoTtmeneHun Ry; HanpsxkeHne U,z Ha
pa3BeTB/IEHHOM Yy4acTke Lenu. BbIKNHUYMTL UCTOYHUK. Y CTaHOBUTbL COMPOTUBEHMUSA
peocTatoB paBHbIMU R; = R, = R3 = 10 OM. BKNKOYXUTL NCTOYHUK N CHOBA BbINOHUTD
yKasaHHble U3MEPEHUA.

15. BbluMcAnTb: CONPOTMBNEHUA nNapan/ienbHbIX BeTBeW R,, Rs; COMPOTMBNEHME
Hepa3BeTB/IEHHOW YacTW Lenu Ry; 3KBMBa/IeHTHOE COMPOTUB/IEHUNE

BCel uenu R,; MOLLHOCTK, NOTpebnsiemMble OTAeNbHbIMKU peocTatamu Py, Ps,

P3; MOLWHOCTL P, NoTpebnseMyto BCel Lenbto. MNpoBepuTb COOTHOLLIEHNS:

Ry =Ri+ Ry i =1+ 15 P=P; + P, + P

16. Pe3ynbTaTbl U3MEPEHNIA U pacyETOB 3anucaTb B Tabs. 1.3.

Tabnuua 1.3

OnbITHbIE [JaHHble PacyeTHble laHHbIe

yenosus 1y [U; [Upg|ly |1, |13 |[Ry |R, [Rs [Ry [Py [P, [P |P

onkiTa B /B B |A|A |A |Om|/Ovw|Om|Om|BT |BT |BT |BT

R1ZR,7ZR;
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Poxkos IM. C. OCHOBbI 371IEKTPOTEXHUKMN U 3IEKTPOHNKM

R=Re=Re| | | | | | | | | | | 1 1

MpriMeyaHune: Npu ycTaHOBKe COMPOTUB/IEHWIA PEOCTaTOB Y B MOMEHT

M3MEPEHNI UX OMMETPOM PEOCTaThbl AO/MKHbI ObITb OTK/IKOUYEHbI OT Lienu.

3. Cofep>kaHue o0TUéTa

1.MepeyeHb N HOMUHabHBIE AaHHbIE UCMO/b3YEMOM arnnapaTypbl.

2.CxeMbl nccnefoBaHuii (3 cxembl).

3. PacuyéT conpoTmBneHuiA, TOKOB 1 MOLLLHOCTERN 415 TPEX CXeM (LLUECTUN ONbITOB).
4.Tabnuupbl C OMNbITHBIMW U PaCYETHLIMU AaHHbIMM (3 Tabnmupl).

5.BbIBOfbI MO paborTe.

4. KOHTPO/1bHbIE BOMPOChI

1.Kakune coeiMHeHNA MPUEMHMKOB 3/IEKTPUYECKOW 3HEPT MU Ha3bIBAKOTCA
nocnegosatesibHbIMUY, NapasinesibHbIMU, CMeLUaHHbIMA?

2.Kak onpegenntb 06Llee COMPOTUB/IEHME Uenu npu 060M COefUHEHWMU, eCnn
COMPOTUB/EHNA YYACTKOB N3BECTHbI?

3.B uém cocTtonT 0COBGEHHOCTb MOC/eA0BaTENIbHOr0 U Napansie/lbHOro CoeAMHEHWIA
NPUEMHUKOB?

JlnTtepatypa:

1. MetneHko, b.W. 3nekTpoTexHnka n anekTpoHuka/b.N. MetneHko, KO.M. VHbKOB,
A.B. KpaleHnHH1KoB 1 ap.; Mog peg. KO. M. MHbKoBa: YUebHUK AN cpeq. npod.
o6pasoBaHus.- M.: 3[4, LueHTp «Akagemus», 2020.

2. )KaBopoHKoB, M.A.. 3JnekTpoTexHMKa M 3nekTpoHuka/ M.A.)KasopoHkos, A.B.
Ky3uH: Y4eb. MNocobure ans CTyAeHTOB BbICLL. y4eb. 3aBefeHnin - M.: N3aaTenscKuii
LeHTp «Akagemusa», 2020. — 400c.

3. MNpowwuH, B.M. JlabopaTopHO-NpakTuyeckme paboTbl Mo 3neKTpoTexHuke/ B.M.
MpownH: Y4eb. nocobue Ans Had. npod). obpasoBaHusi - M.: M3gaTenbCKuidi LEHTP
«AKagemns», 2019.-192 c.

4. MNMetneHko, bB.. OnekTpoTexHnka u anektTpoHuka/b.W. MetneHko, KO.M. NHbKOB,
A.B. KpaweHnHHnkoB 1 ap.; Mog ped. b. W. TeTneHKo: Y4ebHUK ana cpe. npod.
o6bpasoBaHus.- M.: 3[4, LueHTp «AKagemus», 20109.

5. QHumkKnoneguyecknii cnoeapb Mo umanke/ Coct. B.A.YysHoB.- M.: lMegaroruvika,
1984.-352 c.

6. HemyoB, M.B. OnektpoTexHuka/M. B. Hemuyos, V. W. CseTnakos: Yueb6Hoe
nocobue. -13a.2-e. —PoctoB H/L; ®eHukc, 2021. -571 ¢
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Poxkos IM. C. OCHOBbI 9M1EKTPOTEXHVKM 1 3NIEKTPOHVKY

JTabopaTopHo-npakTnyeckasi pabotaNe2.

Tema: « iccnenoBaHme HepasseTBneHHoM RLC-uenu»

Llenb paboTtbl: OnbiTHas npoBepka 3akoHa OMa AN HepasBETB/IEHHON Lienu
NnepeMeHHOro ToKa.

O6opypaoBaHue:

OOBLEKTOM WUCMbITAHWIA CNYXXUT [Be  3/1eKTPUYecKMe Uenyv CMOHTUpOBaHa Ha
MOHTaXKHOW nniate Ne2 cTeHfoBow naHenm Nel (CMOTpeTb MpuioXeHus). B kayectse
3NIEMEHTOB LENN UCMo/b3yeM KOHAeHcaTop C M MHAYKTMBHYKO KaTywKy L 06e
CXeMbl cofepxxart pesuctop R. B KayecTBe W3MepUTE/NIbHONO npubopa WMCMosb3yrT
LLMTOBON MUNSIMAMMEPMETP U YHUBEPCA/IbHbIA NPUOOP MyNbTUMETP.

KpaTtkasa Teopus

B Hepa3BeTB/IEHHOW LENW C aKTMBHbIM CONPOTMBIEHMEM R, WHAYKTUBHOCTbHIO L ©
emkocTbto C (puc. 5.1) npu ycnosmu, YTo MHAYKTUBHOE N eMKOCTHOE COMPOTUBIEHUS
paBHbl Mexnay cobort (X_ = Xc), BO3HMKAET 0COObLIA PexXuM paboTbl, KOTOPbIiA
Ha3blBaeTCA PE30HAHCOM HanpPs>KeHWI.

W B L C

U;., ﬂr U,
~U

Pncs.1 ©

3 ycnosus peaoHaHca HanpskeHnin (X, = Xc¢ nnm wk=1/wC)
crneflyeT, 4TO MNpU 3afaHHbIX 3HAYeHUAX WHAYKTMBHOCTU M eMKOCTU pe30HaHC
HanpsHYKeHNIA B LN BO3HMKAET MPK Yr10BOIN YacToTe

WL=(1/VLC)w, wnn f=1/2nVLC=f,, KOTOpble Ha3bIBAIOT PE30HAHCHLIMU 1 0603HAYA0T
COOTBETCTBEHHO W, Ufj,.

PesoHaHCHaa uactoTa f, OnpegenseTca WCKNOUMTENLHO MNapameTpaMyn LUenu u
MO3TOMY Ha3blBaeTCA 4aCcTOTON COOCTBEHHbLIX KonebaHuin uenun. Takum obpasom, B
Hepa3BeTB/IeHHOM Lenu ¢ R, L n C pe3oHaHC HanpsXXeHWin BO3HMKAET B C/lyyae, Koraa
yacToTa BbIHY)KAEHHbIX  KOMebaHuid  (YacToTa  MPWIOXKEHHOIO  HanpshKeHUs)
OKa3bIBaETCA PaBHOIN YacTOTe COOCTBEHHbLIX KOMebaHWi Lenu. Pe3oHaHC HanpsXKeHNiA
MOXHO NONYYUTb MYTEM U3MEHEHUS O4HOIN 13 TpeX BesmurH L, C nan f npu
MOCTOAAHHbBIX ABYX ApYruX.

B npocTeiillem cnyyae pe3OHAHC HanpPsHKeHW MOXeT OblTb  MOJyYeH B
3NIEKTPUYECKOW LIenn MepeMeHHOro TOoKa MNpW  NOCnefoBaTe/lbHOM  BK/IHOYEHUM
KaTyLKN WHOYKTMBHOCTW W KOHAEHCATOpoB. [py 3TOM, M3MEHSS WHAYKTUBHOCTb
KaTylKN NpW  MOCTOSIHHbIX MapaMeTpax KOHAeHcaTopa, MoJyyaloT pPe30HaHC
HanNPsHKEHWI MPU HEM3MEHHbIX 3HAYEHUAX HanpsHXKeHUss U eMKOCTW, 4acToTbl WU
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Poxkos IM. C. OCHOBbI 9M1EKTPOTEXHVKM 1 3NIEKTPOHVKY

aKTMBHOI0 CcOMpoTMBieHna uUenn. [pu W3MeHeHUN WHAYKTUBHOCTM L KaTyLlKu
NPOUCXOAUT M3MEHEeHWe peakKTMBHOro WHAYKTUBHOIO COMPOTUB/EHUA. [1pn 3TOM
MOMIHOE COMPOTMB/IEHNE LIENW TaKXe U3MEHSETCA, CNeloBaTe/IbHO, N3MEHAITCS

TOK, KO3(O(pUUMEHT MOLUHOCTW, HAMNPsHXKEHUA Ha KaTylke WHAYKTUBHOCTW,
KOHJEeHcaTopax W akTMBHOM COMPOTMBMIEHUN KAaTYLUKM W aKkTWBHasA, peakTUBHasA U
Mo/fHas MOLUHOCTM 3MEKTPUYECKON Lenn. 3aBucuMocTM Toka |, KoathdmumeHTa
MOLLIHOCTM COS® X MOJIHOrO COMPOTUB/IEHUS Z LENU NepemMeHHOro Toka B (yHKLUUU
WHAYKTUBHOIO COMpPOTUBNEHUS (Pe30HaHCHble KPYBbIe) A/19 paccMaTpuBaeMon Lienmu
npuBefeHbl Ha puc. 5.2.
1Z,cosgp

cos p=1

(08 @
1Z*R
| -
0 Xr=X¢ A1

Puc. 5.2 Pe30HaHCHble KpuBble

Pe30HaHC HanpsXeHWIA XapaKTepy3yeTcs PsOM CyLLLECTBEHHbIX (PAKTOPOB.

1. Mpy pe3oHaHCe HanPsXKEHWA MOMHOe COMPOTMBIEHNE 3NEKTPUYECKON LIEMM
MepeMeHHOro TOKa NPUHUMAET MUHMMabHOE 3HaYeHWEe M OKa3blBAeTCs PaBHbIM ee
aKTUBHOMY COMPOTMB/EHNUIO, T. €.

Z=VR*+ (X - Xc),
Tak Kak npu atom X, = Xc¢.
2. 13 3TOro cnedyet, 4to Npy HEM3MEHHOM HarnpsbkeHun nutatowein cetn (U = const)
NpW pe3oHaHce HanpsXXeHUn TOK B LeNnn 4OCTUraeT Hanbo/bLIero 3Ha4eHus

I=U/Z=UNR*+(X_ -Xc)=U/R
MW coBnagaer no ase C HanpsbkeHneM U, NPUNOXKEHHbIM K 3a2XKUMaMm Lenu.
TeopeTnyeckn TOK MOXET [JoCTuraTb OO0/MblUMX — 3HAYEHWI, onpefensemMbliX
Hanps>KeHNem CeT 1 aKTMBHbLIM COMPOTUB/IEHNEM KATYLLIKW.
[Mpy MasioM 3HaYeHWVM aKTUBHOIO COMPOTWB/IEHNA TOK MOXET JOCTuratb 60/bLIOro
3HayeHus.
3. Koah(hmLMEHT MOLLHOCTU Lieny paBeH efuHULE
cos@=R/Z=R/R=1, T.e. NpUHMMaET HanbO/bLLIEE 3HAYEeHNEe, KOTOPOMY
cooTBeTcTBYyeT yron @ = 0 . [n8 MO/AHOrO WMCNOMb30BaHUS TeHepaTopa OH LO/KeH
paboTaTb NPY HOMUHA/ILHOM HanNpPs>KeHUn UH ¢ HOMUHa/IbHBbIM TOKOM Iy 1 cos¢ = 1.
B aTom cnyyae reHepartop pas3suBaeT Hanbo/bLUYH aKTUBHYH MOLLHOCTb, PaBHYHO €ro
MOMHOM HOMUHaNbHOW MoLLHOCTW: P =Uy I cos@ =Uy Iy = Sy .
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Poxkos IM. C. OCHOBbI 371IEKTPOTEXHUKMN U 3IEKTPOHNKM

YMeHbLUEeHE COSQ BblI3blBaeT YMEHbLUEHME aKTMBHOW MOLLHOCTM, T.e. HenosHoe
MCMO/Ib30BaHNe HOMUHA/IbHO MOLLLHOCTI reHepaTopa. B aTom cnyyae

I=P/Uycos@. CnepoBatenbHO, COSQ YMEHbLLIAETCS, YTO BbI3bIBAET YBE/NYEHME TOKA B
Lenn npuv MOCTOSAHHOW aKTMBHOW MOLUHOCTM NOTpebuTtens A 3TO BbI3bIBaeT
yBeNNYeHNe TMoTepyM MOLLHOCTM Ha HarpeeaHWe npPOBOAOB, MO3TOMY HYXHO
CTPEMUTLCA MOBbLILLATL COSQ [0 3HayeHusd, 6MM3KOro K eauHuue. [na 3Toro
napansieflbHo aKTUBHO-MHAYKTVMBHOW Harpy3ke MoAKIHYaloT KOHAEHCaTopbl.

4. AKTVBHas MOLLHOCTb NPy pe3oHaHce P = RI? uMeeT HanborbLLee 3HaYeHe, paBHOe
MOJIHOW MOLLHOCTU S, B TO XXe Bpems peakTUBHas MOLLHOCTb LIenu

Q=XI’=(X_-Xc)I* okasbiBaeTcs paBHO Hymo: Q = Q. — Qc = 0. Mpu 3TOM
peakTUBHasA WHOYKTUBHAA W peakTUBHAasA eMKOCTHas COCTaB/AOLME TMOSHOWA
mowHocTn Q. = QC = X I°= Xcl? moryT npuobpetaTb TeOpeTUYEeCKM BecbMa
6o/bLUMe 3HAYEHWS, B 3aBUCUMOCTM OT 3HAYEHMIN TOKA N PeaKTUBHBIX COMPOTUB/IEHWNIA.
5. Tlpn pe3oHaHCe HaMpPsHKEHWIA HanNpPsHKEHUS Ha EeMKOCTM W MHAYKTUBHOCTU
oKasblBatoTCA paBHbIMU U = Uc = IXc = IX| 1 B 3aBUCUMOCTM OT TOKa U PeaKTUBHbLIX
CONPOTMBEHNIA MOTYT NPUHUMATbL 60/bLIME 3HAYEHUS, BO MHOTO pa3 MpeBbILLatoLme
HanpshXeHWe nuTatoLelt ceTu. Mpy 3TOM Hanps>KeHNe Ha aKTUBHOM COMPOTUB/IEHNM
OKa3bIBaETCA PaBHbIM HaMpPsHXKeHUIO NuTatoLLen cetu, T. e. Ug = U.

Pe30HaHC HanpsXkKeHW B  MPOMbILW/IEHHbIX  3/1EKTPOTEXHUYECKUX  YCTAaHOBKAaX
HeXXenaTesibHOe U OnacHoe ABMeHWNe, TaK Kak MOXKET MPUBECTU K aBapun BCeACTBUE
HeAoNyCTUMOro neperpeBa OTAE/IbHbIX 3/IEMEHTOB 3/IEKTPUYECKOW Lenu wm K
NMPo60t0 N30/1ALUMN 0OMOTOK 3MIEKTPUYECKMX MALLWH M annapaTtos, U30nauun Kabenen
N KOHZEHCATOPOB NPY BO3MOXXHOM NepeHanpsXXeHnM Ha OTAeNbHbIX yYacTKax Lenu. B
TO e BpeMsi Pe30HaHC HarpsKeHWIn B 3MeKTPUYECKUX LensxX MepemMeHHOro Toka
LUMPOKO MCMO/b3YeTCA B PaaNoOTEXHUKE M 3/IEKTPOHUKE B Pa3/IMyHOro poaa npubopax
M YCTPOWMCTBAX, OCHOBaHHbIX Ha PE30HAHCHOM ABfieHUU. BekTopHasa aAuarpamma
Hepa3BeTB/IeEHHOM Lenu ¢ R, L n C npu pe3oHaHce HanpsXXeHWin nokasaHa Ha puc. 5.3.

U g ik
L o B2

Puc. 53

Ecnu uenb He HaxXo4MTCA B pe30HaHce, TO OHa MOXKeT paboTaTtb B UHAYKTUBHOM (¢ >0)
NN eMKOCTHOM (@ < 0) pexxume. Ha puc. 5.4 nokasaHbl BEKTOPHbIE AuarpaMmbl
Hepa3BeTB/ieHHOM Lenn ¢ R, L n C npu npeobnajaHnm NHAYKTUBHOW (&) 1 EMKOCTHOW
(6) Harpyskw.
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.// Up I b

a) 6)

Puc 54

Mpy  BbIMNO/HEHUW NabopaTOpPHOM  PaboTbl  HamMpsXKeHWe Ha  MHAYKTUBHOM
COMPOTUBNEHNW KaTyLLIKK U paccunTbIBaeTcs Mo opmyne

UL = VU -U%,
rae UK — HanpskeHne, N3MepeHHoe Ha KaTyLLKe.
BbluncneHmsa nponssBogaTcs no hopmynam:

R=P/I?>, Z=U/l, U,=|U.-Ug|.

Xoa paboTbl
1.  O3HaKOMUTLCA C NOPSAAKOM BbIMOSHEHWNA NabopaTopHOi paboTbl N7, KpaTKMMu
TeopeTnyeckumn ceefeHmsamn 06 RLC- uenn cuHycomfasibHOro Toka (CMOTPETb
pasgen 1V). MogrotosuTs B paboyeit TeTpagm OTUET U JenaThb BbIBOAbLI O NPOAeNaHHOM
pabore.
2. Cobpatb 3neKTpuyeckue Lenu B COOTBETCTBUM C pPUCYyHKamn 7.1 n 7.2,
[MOAKMOUNTL 3NEKTPUYECKYIO Lienb K UCTOYHMKY MUTaHUS. Y CTaHOBUTL Ha npubope
nepemeHHoe HanpsXeHua c npegenom 20 B.
3. lMocne npoBepky CO6PaHHON CxeMbl MpernogasatesieM MofaTb HanpskKeHus B
3NEeKTPUYECKYHO Lienb.
4. YCTaHOBUTb eMKOCTb KOHAeHcaTopa 3MK®D 1 COMpoTUB/IEHNA pe3ncTopa paBHoe
0, U3MepeHHble 3Ha4YeHns 3anucatb B Tabnuuy 7.1. NoBTOPUTL N3MEPEHUS ANA APYTUX
3Ha4YeHW eMKOCTU 1 COMPOTMB/IEHNS YKa3aHHble B Tabnuue 7.1.
5. YcCTaHOBUTb MHAYKTMBHOCTb paBHYyO 8,8 H M COMpOTMBNEHMA pesncTopa
paBHoe 0, N3MepeHHble 3HaYeHNs 3anuncatb B Tabnmuy 7.2,
6. TloBTOPUTL M3MeEpPeHns ANa APYrnxX 3HaYeHUA NHAYKTUBHOCTU U CONPOTUB/IEHNA
yKasaHHble B Tabnuue 7.2.
7. OTKMOUYUTb NUTAHUA INEKTPUYECKON Lenn 1 caaTh NpenofaBaTe/to NPoBOLHUKN
N Npnéopsbl.
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+ =i
=3 )

Puc. 7.1 Cxema anekTpuyeckoin RC-Lenu cCMHycomaanbHOro Toka

him

&

Puc.7.2 Cxema anekTpuyeckas RL-Lenn cMHyconaanbHOro TokKa

Tabnuua 7.1

AcxofHble faHHble l13mMepeHHble BENNYMHDI PacyeTHble BEMNYNHBI
C R U Uc ST Xc Z |

3 0

3 2

Tabnuua 7.2

No OMbITa VicxopHble faHHbIe 13mepeHHbIe BeNINMYNHbI PacyeTHble BETMUYMNHbI

_ L R U Juc JuL I XL |z |
1 8,8 0
2 8,8 2
3 1,2 2

1. O6bpaboTKa 1 aHaNn3 pe3ynbLTaToB
PaccuntaTb CUy TOKa, PeakTMBHOE COMPOTMBEHWSA W MOMHOE CONPOTUBAEHUS AN

0b6eunx cxem.

2. OTYeT 0 npojenaHHoON paboTe
HanmeHoBaHWe 1 Lenb paboTl;
Cxema 1ccnefoBaHus;
Tabnuua;

BbiBog no pabore.

el NS S
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JlnTtepatypa:

1. MetneHko, b.N. nekTpoTexHuka 1 anekTpoHuka/b.N. MNMetneHko, KO.M. HbKOB,
A.B. KpaweHunHH1KoB 1 ap.; Mog pea. FO. M. VIHbKoBa: Y4ebHUK Ans cped. npod.
obpaszoBaHusa.- M.: V134, LeHTp «Akagemusy», 2020.

2. YKaBopoHKoB, M.A.. 3nekTpoTexHMKa M 3anekTpoHuka/ M.A.>KaBopoHkoB, A.B.
Ky3uH: Yueb. MNocobure ans CTyAeHTOB BbICLL. y4eb. 3aBefeHuiA - M.: N3aaTenscKuii
LeHTp «Akagemusa», 2020. — 400c.

3. MpowwuH, B.M. JlabopaTOpHO-NpaKTUYeckme paboTbl Mo 31eKTpoTexHuKe/ B.M.
MpownH: Yyeb. nocobve Ana Had. npod). obpasosaHus - M.: M3patenbCKuiA LIEHTP
«Akagemms», 2019.-192 c.

4. MNMetneHko, B.. SnektpoTexHuka n anekTpoHuka/b.W. MetneHko, KO.M. MNHbKOB,
A.B. KpalweHuHHu1KoB 1 ap.; Mog pea. b. W. TeTneHko: YuebHWK ana cpeg. npod.
o6bpasoBaHus.- M.: 3[4, LueHTp «AKagemus», 20109,

5. QHumknoneguyecknii cnoeapb Mo usnke/ Coct. B.A.YysHoB.- M.: lMegaroruvika,
1984.-352 c.

6. Hemuos, M.B. 3nektpotexHuka/M. B. Hemuos, . W. CeeTnakos: Y4yebHoe
nocobwue. —13a.2-e. —PoctoB H/[l; PeHunKe, 2021. -571 ¢
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JlabopaTopHo-npaKTnyecKoe 3aHATHE Ne3:

Tema: «3NEKTPOM3MEPUTE/IbHbIE NPUOOPbI»

Llens pabotbl: CH60pKa CXeMbl, CHATUE MOKa3aHWi, pacyeT, MOJyYnTb HaBblKW B
COOpKe CXeM, N3YUYnTb 3/IEKTPOU3IMEPUTENbHBLIE NPUOOPBI.

1. Pa3BrBaTb KOMMYHMKaTUBHbIE KOMMNETEHLMM (KaK COCOBHOCTM YnTaTb

CXeMbl 1 OTBeYaTb Ha BONPOChI);

2. Pa3BumBaTh NpeAMeTHbIE KOMMETEHUMM (YMeHMEe NPON3BOAMTL COOP AaHHbIX,
ohopmMnAaTb Tabmubl);

3.dopmupoBaTh KNHOYeBbIe KOMMETEHLMN (MH(OopMaLMOHHas

(cucTemaTmM3MpoBaTh,  aHaM3MpoOBaTb,  WCMNOMb30BaTb UM 0bpabaTbiBaTb
MO/yYEeHHYHO

WHhopMaLMio); coumanibHO- KOMMYHMKATUBHAA (COOTHOCUTb CBOW YCTPEM/IEHNSA C
NHTepecamu Apyrux nomen)).

Ob6opynoBaHue: METOANYECKME peKOMEeHAALMM, NabopaTopHbIe CTOSbI,
MCTOYHWUK NOCTOSAHHOrO ToKa — 30 B, peoctat — PCI, MarasmH conpoTUBEHN,
amnepmeTp IH=1 A, BonbTMeTp UH= 30 B, kntoy, BatTmeTp IH=1 A; UH= 30 B,
KOHCMEKTHI.

KpaTKas Teopus.

AmnepmeTp

.———h+

T
D——1—
Pucynok 1. OGo3HaueHHE B CXeMe

AMNEpMETP BK/IKOYAETCA B LIeMb NOCNeA0BaTEe/IbHO C HAarpy3Kou, YTo6bl Yepes Hero
NpoTeKan BeCb N3MEPSEMbIN TOK.

LleHa geneHusi npuobopa (C,) onpegensierca oTHoweHWem npeaena nsmepexuns (1,,) K
MOMIHOMY YuCny AeneHunii Wwkansl (100 gen)

Ca=1,/100; (Algpen) Ca=

UT06bI ONpeaenvTb NokKasaHus npubopa Heo6XoANMMO YMHOXNTL LEHY AeNeHns Ha
4MCNO [EeNEHNI LWKa/bl, yKasblBaeMOe CTPeNKoi npunbopa (o );

I=Caxa, A.

B Lenv NOCTOAHHOIO TOKa TOK Yepe3 aMnepMeTp AO/DKEH NPOTEKaThb OT «M/HCcax»

K «MUHYCY» npubopa.

BoJsibTMeTp
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PucyHok 2. O603HayeHVe B CXeme

BonbTMeTp NOAKNHOYAETCA B LieNb Napasiie/bHO K TOMY 3/IEMEHTY, HarpsXXeHne Ha
KOTOPOM HY)>XHO 3aMepuTb. BonbTMeTp LO/MKEH UMETb 60/bLLOE COMPOTUB/IEHME
3NIEKTPUYECKOMY TOKY.

LleHa geneHus npmobopa (Cv)

C,=U,/100; B/pen, Cs=

roe U, — npegen nsmepeHus npunéopa, B

[MokasaHua npnbopa onpeaensoTcs

U=C,xq,

BatTmeTp

v

PucyHok 3. Cxema BKtOYeHMA npubopa

TokoBas Katywka (I+; 1) BK/ovaeTcs B Lienb NocnefoBaTe/lbHO Ha BECb TOK.
Katywika HanpsXeHus (V= V) BK/IOYaeTCA B Lienb napasiesibHO Ha BCe Hanpsi»XeHve
3N1eMeHTa, MOLLHOCTb KOTOPOro U3MEPSAETCS.

LleHa feneHuns nprbopa onpegensercs:

Cw=Uyx*H/150; BT/gen, Cu=

rae UH; IH — npegenbl U3MepeHns KaTyLlek

Xoa paboThbl

3agaHue. Mpou3BecTV MNOAKMHOYEHUE W3MEPUTENbHLIX MPUOOPOB COrMAacHO CXeMe
puc. 4, onpeaennTb LEHY AENeHNS KaXA0ro Nprnbopa, CHATb NoKasaHms.

MeTofMKa BbIMOIHEHNS 3aaHWS:

1. Ans 3aaHHbIX NPeaenoB N3MEPEHUs NPUBOPOB ONpPeaennTb LiEHY AeNeHNS:
Ca=Cv=Cw=

2. Cobpatb cxemy YyCTaHOBKW.
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4

PucyHoK 4. Cxema yCTaHOBKMU

3. YCTaHOBUTbL Ha MarasmHe Hy)XHoe conpoTtmsneHume r= 20 Om.

4. BKNHOUNUTL CXeMy NOJ, HanpsXeHne, ABMXOK peocTaTa J0/KEH HAX04AUTLCA B
CPeLHEM MOMOXKEHUN,

5. YCTaHOBUTbL B CXeMe 3afaHHoe Hanps»keHne V=21 B n n3mepuTb CUy TOKa -

I, 94C - E. OaHHble 3aHecT B Tabmuy 1. OTKIOUMTL NUTaHNe cxeMbl. Caatb

npoBoza.

3/AC n3mepseTca Npu OTKIOYEHHOM K/toUe «S» (T.e. 6e3 ToKa).

Tabnumua 1. Pe3ynbTaTbl U3MEPEHUS

Ne JaHo I3mepeHo

n/n \ r I E P
B Om A B Bt

1

2

5. OTK/OUUTL CXeMy, pa3obpartb 1 chaTb NPOBOAA.
6. OTBETUTbL Ha KOHTPO/IbHbIE BOMPOCHI :
3NEKTPUYECKOM CXEMOW Ha3blBaeTCH

NPMOOPbI B 3M1EKTPUYECKOIA LIENW cnyxaT ans

LileHa AeneHms nprdopa onpeaenseTcs

4TOObI ONPeAennTb NoKasaHUa Npubopa HeobXoANMO

7. Cpenatb BbIBOJ N0 paboTe.
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JlnTtepatypa:

1. MetneHko, b.N. nekTpoTexHuka 1 anekTpoHuka/b.N. MNMetneHko, KO.M. HbKOB,
A.B. KpaweHunHH1KoB 1 ap.; Mog pea. FO. M. VIHbKoBa: Y4ebHUK Ans cped. npod.
obpaszoBaHusa.- M.: V134, LeHTp «Akagemusy», 2020.

2. YKaBopoHKoB, M.A.. 3neKkTpoTexHMKa W 3nekTpoHuka/ M.A.>KaBopoHkos, A.B.
Ky3uH: Yueb. MNocobure ans CTyAeHTOB BbICLL. y4eb. 3aBefeHuiA - M.: N3aaTenscKuii
LeHTp «Akagemusa», 2020. — 400c.

3. MpowwuH, B.M. JlabopaTOpHO-NpaKTUYeckme paboTbl Mo 31eKTpoTexHuKe/ B.M.
MpownH: Yyeb. nocobue Ana Had. npod. obpasosaHns - M.: M3patenbCKuid LEHTP
«Akagemms», 2019.-192 c.

4. MNMetneHko, B.. SnektpoTexHuka n anekTpoHuka/b.W. MetneHko, KO.M. MNHbKOB,
A.B. KpalweHuHHu1KoB 1 ap.; Mog pea. b. W. TeTneHko: YuebHWK ana cpeg. npod.
o6bpasoBaHus.- M.: 3[4, LueHTp «AKagemus», 20109.

5. QHumknoneguyecknii cnoeapb Mo usnke/ Coct. B.A.YysHoB.- M.: lMegaroruvika,
1984.-352 c.

6. Hemuos, M.B. 3nektpotexHuka/M. B. Hemuos, . W. CeeTnakos: Y4yebHoe
nocobwue. —13a.2-e. —PoctoB H/[l; PeHunKe, 2021. -571 ¢
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JlabopaTopHOo-npaKTnyecKoe 3aHATHE No4:

Tema: «I/IsMepeHHe CONPOTHUBJEHHUA NPAMBIM U KOCBEHHBIM METOAAMU»

Llesib paboThbl: Hay4nTbCA U3MEPATb CONPOTUBNEHNA Pa3/IMYHbIMN METOAAMMW.

KpaTkada Teopusa

BennuvHbl CONPOTUB/IEHNIA, BCTPEYAOLLMECS B MPaKTUKe, NeXXaT B

npegenax ot 10-6 fo 10+12 Om. B npakTuKe 3N1eKTPUYECKUX U3MEPEHUI BCE
COMNPOTUB/IEHNA NOAPA3AENATCA Ha TPU TPyNnbI:

* Ma/ible CONPOTMBEHNS — 0T 1 OMa 1 HUXKe;

* cpegHMe conpoTmeneHus — o1 1 go 105 Owm;

* 60/bLLKE conpoTuBeHNS — 0T 105 OMm 1 BblLLE.

LLInpokoe npumeHeHKe NONYyYUN cnegytowne MetToabl U3MepPeHnsa conpo-
TUBNIEHWIA: MOCTOBOW METO[,; METOZ aMnepmeTpa U BOSIbTMETPa; MeTOL OMMETa.

1 MocTOBOW METOS

MeTog NpUMeHseTCA A1 U3MEPEHNA MasibiX, CPeLHUX U 60MbLUMX CONPOTUBEHUA,
Korga Heobxoamma 60/bLUas TOYHOCTb M3MepeHus. Hambonee 4acTo MCMONb3YHOTCA
MOCTbI MOCTOSAHHOIO TOKa (puc. 3.1). MarasunHbl pe3ncTopoB Ry, R,, Rz 1 n3mepsemblii
pe3ncTop Ry 06pa3ytoT nieyn mMocTa, B O4HY AnaroHaslb KOTOPOro BK/TKOUEH UCTOUHNK
NUTaHKA, B APYryto — rasibBaHOMeTp.

IR S

Puc. 3.1. MNMpuHuunuansHasa cxema MocTa NocTOAHHOIO TOoKa.

3mepeHne conpoTMBIEHUI A MOCTOM OCHOBAHO Ha MPUHLIMMNE YPaBHOBELUMBAHUS €ro
nney. Moabupas conpoTUBNEHME M/eY TaK, YTOObl B LIENU raslbBaHOMETPA He Obino
TOKa, 00MBalOTCS paBHOBeCUS MOCTa. Mpy paBHOBECKM MOCTa MNOTEHLMasbl TOUYEK 6 U
I OAVHAKOBbI, CNe0BaTE/LHO,

|1R1 = |2R2 n Ix RX = |3R3, (31)
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aT.K li=lknl,=1;1T0
Rx = R3 . R1/ Rz. (32)

O6blyHO nsieyo R3 HasbiBaKOT M/e4OM cpaBHeHMs, a nneun R1 n R2 — nnevamu
OTHOLLIEHWA.

B nabopaTopHoil paboTe MCNOMb3YeTCs MOCT MOCTOSHHOro Toka Tuna MMB. OH
npefHasHayeH A8 TEXHUYECKUX U3MEPEHUIn conpoTueneHns B npegenax ot 0,05 o
5.10" OM 1 MMeeT NATb AnanasoHoB uamepeHuii (0,05— 5 OM; 0,5-50 Om; 5-500 Om;
50-5000 Owm; 500-50000 Owm).

Mpnbop CMOHTMPOBAH B M1ACTMAcCOBOM Kopryce. [11e4n OTHOLIEHUSS B HeM
CO3[arTCA Ka/IMObpOBaHHOW MaHraHWMHOBOW MPOBOJIOKON (PeoXopaoMm), pasfesieHHOM
[BWKKOM Ha [Ba nneya. [11e4yo cpaBHEHMA BbINO/MHEHO B Buie MarasvHa
COMPOTUB/IEHNIA C MHOTOMO3ULMOHHBLIM MepeK/toYaTesieM.

[N nepemeLleHnsa ABUKKa peoxopia MMEeETCH PYKOATKa CO LUKa/IoW OTHOLLEHWUIA OT
0,5 go 50. To4HOCTb M3MepeHnin 2-5 %.

MNopanok paboTbl C MOCTOM

1. YCcTaHOBUTL NPMOOP B rOPU30HTA/IbHOE MOJIOXKEHME.

2. [poBepuTb, CTOUT NN CTPefKa rasibBaHOMeTpa Ha Hy/e; npu Heob6Xo4MMOCTU C
MOMOLLLbKO KOPPEKTOPa YCTaHOBUTL €€ Ha HY/b LLIKasbI.

3. MNoakNUUTL N3MEPAEMOE COMPOTUB/IEHME.

4. TlocTaBUTb B COOTBETCTBYIOLLEE [MOMIOXKEHWE TMepeKsoyaTelb COMPOTUBIEHUN
CPaBHUTENbLHOIO MJeya, HaxaTb Ha KHOMKY UM TMOBOPOTOM [BMXKa peoxopaa
YCTaHOBUTbL CTPEJIKY raibBaHOMETPa Ha HY/b LUKaIbI.

5. Mopcuntatb BENNYMHY M3MEPAEMOro COMPOTUB/IEHNA YMHOXEHMEM OTCYETOB MO
LLIKaJ1e peoxopa 1 nepekntoyaTens AmManasoHos.

2. MeTo[ amnepMeTpa 1 BoSIbTMETPa

MeTof NpUMeHseTCA ANA NU3MePEHUsS MaslbIX Y CPeLHUX COMPOTUB/IEHUA. TOYHOCTb
N3MEpPEeHNs Mpu 3TOM METOAe OMPeAesnisieTca TOYHOCTbIO WCMOJb3yeMblX MpPubopos.
3MepeHne CONPOTMB/IEHMIA NO MeTOLYy amrepmeTpa U BONbTMETPA BO3MOXHO MO
O[JHOM U3 [IByX CXEM BK/HOUEHMS NprM6opoB (puc. 3.2).

B cxeme puc. 3.2, a BO/IbTMETP M3MEPAET MNageHne HanpskeHUa Ha pesnctope Ry, a
amrnepmMeTp — TOK |, paBHbIA CyMmMe TOKOB, MPOXOAALLMX MO Pe3ncTopy 1 no 06MoTke
BO/IbTMETpA.

I=Ix+Ilv=U/RX + Iv (3.3)
[Mpwn 3TOM AeNCTBUTENbHAA BETMUMHA N3MEPSEMOTO CONPOTUB/IEHNS

R,=U/(1-1y)=U/(1-U/Ry) (3.4)
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a) I
PA
e — O
. pVv
r I, (D R
o= L L IK X
o -
°) Ua
PA| _L
— 51
R,
pVv
U =
Uy
o

Puc. 3.2. CxeMbl gns n3MepeHns ConpoTUBAEHUIA aMNepMeTPOM U BOJIb TMETPOM:
a — N3MepeHVe MasibIX CONPOTMBNEHWIA; 6— N3MepeHne CPeaHUX COMPOTUBIEHWA.

B cxeme puc. 3.2, 6 amnepMeTp n3MepseT ToK | npoxoAsawmii no pesuctopy Ry, a
BO/IbTMETP U3MEPSET NajeHne HanpskeHuss paBHOe CymMMe NafeHUA HanpskeHU Ha
N3MepsemMoM Pe3nCTope 1 Ha amrnepMeTpe

UU= |Rx+ |RA=Ux+UA (35)
B aTom cnyyae fencTBUTENbHAA BENNYMHA U3MEPSEMOrO CONPOTUBIEHUSA

Rx:Ux“:(Uu'UA)/l:UU“'RA (36)

Ecnn BennUnHy M3MepsaeMoro COnpoTMBAEHMA BbIYMCINTL HENOCPeACTBEHHOro Mo
MOKa3aHUAM I'Ipl/l60pOB, KaK 3T0 06bIYHO Y A€eNnaeTca B NPakKTUKE, N CHNTATb, YTO

Ry=UI/I (3.7)

TO NPU 3TOM B 060MX Cy4asx 6yaeT AoMnyLleHa NOrPeLlHOCTb.
BenunurHa abCcontoTHOM NOrpeLLUHOCTY B NEPBOM Cyyae

ARx1:R2x/ (Rx-Ru) (3.8)
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a BO BTOPOM
ARXZ = RA . (39)

OTHOCUTENbHbIe norpewHoCTn Npn 3TOM COOTBETCTBEHHO PaBHbI
61:(Rx/Rx-Ru)'100% n 62=(RA/R)()100% (310)

Takum 06pasom, npy U3MepeHny MeTOAOM amrnepMeTpa U BONbTMETPa MOSB/AETCH
MOrpeLHoCTb, Be/IMYMHA KOTOPOM 3aBUCUT Kak OT  Be/IMYUHBI  U3MEepPSeMoro
COMpoTUB/EHNS Ry, TaK U OT CONPOTUBNEHUA NpUbopoB Ra M Ry. Moatomy Aans
MOMlyYeHNss HaMMeHbLUe OTHOCWUTE/IbHOW MOrPelwHOCT NpU  BbIGOPE CXEMbI
N3MepPeHNs CnefyeT pPYKOBOACTBOBATHCA Clefytowmmn  coobpaxeHuamu. Ecnu
n3mMepsemoe conpoTtusneHne RX < 2 Om, To NpuMeHsaeTca cxema puc. 3.2, a, T. K. Npu
3TOM MOXXHO NpeHebpeyb TOKOM, NMPOXOAALLMM B BOMIbTMETPE. Ecnn Xe nsamepsemoe
conpoTtuefieHne RX > 2 Om, TO NpMMeHseTCa cxema puc. 3.2, 6, TaK Kak npu 3Tom
MOXHO MpeHebpeyb NajgeHneM HanpsKeHns Ha 06MOTKe aMnepmMeTpa.

3. MeTo4 oMMeTpa

MeToa NpuUMeHseTCs ANA U3MepeHns 60/bLUMX U CPeAHUX COMPOTUBEHUI, KOrAa He
TpebyeTcs 60/bLIASA TOYHOCTb U3MepeHNs. OMMeTpaMu C MoCcne0BaTe/lbHON CXeMOM
(puc. 3.3, a) NoNb3yKTCS AN N3MEePEHNS BONbLUMX CONPOTUBNIEHWNIA, 2 OMMETPaMU C
napannenbHoi cxemoi (puc. 3.3, 6) — Ana N3MepeHnsa cpeaHnX ConpoTmMBeEHNA. TOKK
B LLeNY OMMETPOB ONpeAenstoTCa COOTBETCTBEHHO YPaBHEHUAMMU:

IZU/(R)(+R|/|+RA):C]_G; IZU/(RA+(R)('R|/|)/(Rx+R|/|)):C1(X (311)
Yrnbl NnoBOpOTa |-|O|U|B|/|)KHOM 4aCT COOTBETCTBEHHO PaBHbI:
Gz(U/C]_)']./(Rx‘l'Rm‘l'R'q); Gz(U/C;L)']./(Rﬂ""(Rx'R|/|)/(Rx+R|/|)) (312)

CnepoBatefibHO, MPY MNOCTOSAHHOM OTHOLWeHKK U/C, yron noBopoTa NoABMKHOM YacTu
3aBUCUT TONbKO OT COMNPOTUBNEHUA Ry, 3HaYeHWs KOTOPOro HaHOCATCA Ha LUKane
oMMeTpa. Hanps)keHve WCTOYHMKA NUTaHWUA He OCTaeTCa HeU3MeHHbIM, MOo3TOMY
OMMETPbl MUMEKT MpMUCnocobneHme Ansa noadepxaHua noctosHcTea U/Cy. Takum
MPUCMNOCO6/IEHNEM ABNAETCA MArHWUTHbIA LYHT, MO3BONAOWMNIA N3MEHUTL MarHUTHYIO
NHOYKUMIO B BO3[YLLUHOM 3a30pe M3MepuUTENIbHOro MexaHusma, a CnefoBaTe/ibHo, W
MOCTOSHHYHO N0 TOKY C, .
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Ry
a) + —>»
SA

u R

1 R.I

o

Puc. 3.3. CxeMbl oOMMeTpa ¢ 04HOPAMOYHLIM U3MEPUTENbHLIM MEXaHNU3MOM:
a — nocnefoeaTe/nbHasa cxema; 6 — napanienbHas cxema.

B nabopatopHoil paboTe mucnonb3yetcs ommeTp Tuna M371. OH npefHasHayeH Ans
HernocpeACTBEHHOrO N3MEPEHUsi CONpPOTMBEHNA B AmanasoHax: 0-100 Om; 0-1000
Owm; 0-10000 Om. [Ona nuTaHUs CXeMbl OMMETPA WCMOJb3YeTCA BHYTPEHHUIA
MCTOYHMK NOCTOSAHHOI O TOKa Hanps>keHnem 1,5 B. Mpu nsmepeHmnn Ha npegene 0-100
OM K 3axumam «1,4 B» Heob6XoAMMO MOAK/OUNTL HapYXHbI WCTOYHMK TOKa
60/bLLIOK EMKOCTK, Hanpumep, 6atapeto «esu3». Knacc TouHocTy npunbopa 1,5.

MNopanokK paboTbl C OMMETPOM

1. YCTaHOBUTbL KOPPEKTOPOM CTPEJIKY Ha «oo»LLKaslbl.

2. 3aKOPOTUTb 3KUMbl «-» U «X 1» UM «-» U «X10», nam «-» n «x100» (B
3aBMCUMOCTM OT npefenia U3MepeHnin) N PyKOATKON «YCTaHOBKa HyNs» YCTaHOBUTb
CTPEsIKY Ha Hy/lb LUKanbl.

3. K COOTBETCTBYHOLUMM 3KMMaM MOAK/IHOUNTL N3MEPSEMOE CONPOTUB/IEHNE U CHATD
OTCYET Mo LKasie npmbopa.
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[MprMeyaHne: TOYHOCTb MOKasaHWi Npubopa 3aBUCUT OT HaMpPsXXeHUs UCTOYHMKA
NATaHUA, nuTarowero cxemy. [losTomy B NpubOpe WMEETCH perynvpyroLlee
CONPOTMB/IEHME, PYKOATKA KOTOPOI0 PacnosioXkeHa Ha npaBoii 60KOBOI CTEHKe
Kopnyca npubéopa.

Ecnn  Hanps)keHue WUCTOYHMKA paBHO TOMY, MNpPU  KOTOPOM MPON3BOAMNACH
rpagyvpoBka OMMETPa, TO NPW 3aMbIKaHUU 3XKUMOB «-» N «X1» NN «-» N «X10», nnu
«-» U «X100» cTpesnka ycTaHaBMBaeTCA Ha HY/b LUKabI.

Ecnn HanpshkeHne OoT/IMYaeTCa OT TOro, Npu KOTOPOM MpPOM3BOAMIAaCH FpafyvnpoBKa
OMMETpa, 1 NPU 3aMblKaHUW YKa3aHHbIX BbILLIe 33KMMOB CTPesiKa He YCTaHaB/IMBaeTCA
Ha Hy/Nb LWKasbl, TO, U3MEHAA BE/NUNHY PerynnpyroLero COnpoTUB/IEHUSA, HYXXHO
MoCTaBUTb CTPESIKYy Ha Hy/Mb LWKaibl. Torga nokasaHus npuoopa OyayT
COOTBETCTBOBATb AECTBUTE/IbHbIM 3HAYEHMSAM U3MEPSEMON BENNYUNHBI,
Pa3HOBMAHOCTHIO OMMeTpa SBMAETCA MeromMmeTp. VM M3MepsaroT  60/bLumne
COMpPOTUB/IEHNS  (COMPOTMBNEHNA  U30NALUMM  3NIEKTPUYECKUX  CceTeld, 0OMOTOK
ANEKTPUYECKMX MaLUWH, TPaHCHOPMAaTOpPOoB U T. 4.). MerommeTp npeacTasiseT cobom
OMMETP Ha OCHOBE MAarHMTO3NEeKTPUYECKOro J/IOrOMETPa, MOKa3aHWSA KOTOPOro He
3aBMCAT OT Hanps>KeHWs UCTOYHMKA NUTaHusA. B nabopaTopHoi paboTe UCnosb3yeTcs
merommeTp Tina M4100 ¢ HOMUHa/IbHbIM HanpsXeHvem 500 B n AByms npegenamu
n3mepeHns: 0-1000 kOM 1 O — co MoM. OH COCTOUT U3 U3MEPUTENBHOTO MexaHU3Ma
(MarHMTO3M1eKTPUYECKOr0 /IOFOMETPA) M reHeparopa MOCTOAHHOIO TOKa C PY4YHbIM
NPVBOLOM.

[Ond  npmBoja reHepatopa MMeeTcs  pykosaTKa. [Mpubop CMOHTMpOBaH B
Nnn1acTMaccoBOM Kopnyce.

[NpaBwnia Nonb308aHNA METOMMET POM

1. MNpoBepuTbL NCNPaBHOCTb MeroMmeTpa. s 3Toi uenm npucoeiuHNTb NPOBOAHUKN
K 3akumam J1 (nnHKus) n 3 (3emna) U, MefleHHO Bpallasd PYKOATKY reHepaTopa,
3aMKHYTb MPOBOAHWKM Mexay co60i. IMpu aToM Npubop LO/MKEH AaTb MoKasaHue
«HY/b COMPOTMBMEHNS». 3aTemM MNPOBOAHWKN Pas3BecT B CTOPOHbI WM BpaLaThb
PYKOSATKY C HOPMa&/IbHOW CKOpOCTbiO. Mpyv 3TOoM npubop [O/MKeH AaTb NoKasaHue
«HECKOHEYHO 60/1bLIOE CONPOTUB/IEHNEY.

2. YCTaHOBUTb MeroMMeTp Ha TBepAoM OCHoBaHuU. K 3axkumam J1 1 3 ¢ NOMOLLbIO
NPOBOLOB MOAK/MIHUYUTL N3MEPAEMOE CONPOTUBEHWE n3oNAUMW. Bpallaa pyKoAaTKy
reHeparopa co CKOpocTbo 120 06/MVH. CHATb NOKasaHwue Mo wkase. OTCYET Mo LKane
MPOM3BOANTCA NOC/e TOro, KaK CTpesika 3aiMeT YCTOMUMBOE MOSIOXKEHME,

3. MMpu BpaleHNUn pPyKOATKU reHepatopa Henb3s KacaTbCA 3aXKUMOB MerommeTpa u
TOKOBeAYLLMX YacTel Lenu, NOAKIHYEHHbIX K 3aKUMaM.

4. VI3MepeHusi COMPOTMBEHWA MOXHO MPOU3BOANTL TOMBKO B 00ECTOYEHHbIX
3N1eKTPOYCTAaHOBKax N ceTaX. M3mepeHne COMPOTUBMIEHUSA N30N1AUUUN B YCTaHOBKaX
BbiLe 1000 B fo/mKHO Npons3BoanTLCA ABYMSA ULLAMMN.

5. Mpn paboTe ¢ merommeTpamu, HanpskeHne y Kotopbix 1000 B 1 Bbille, N3MepeHuns
HeobX0AMMO fAenaTb CTOS Ha [OM3NEKTPUYECKOM KOBPUKE W B AU3NEKTPUYECKMX
nepyartkax.

Xoa paboThl
1. O3HaKOMUTbLCS C annapaTtypoil 1 npubopammn, HeOBXOAUMBbIMI NS BbINOHEHUS
paboTbl K 3aMnmncaTb NX OCHOBHbIE TEXHUYECKNE AaHHbIE.
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2. MNpn nomowm mMocta MMB wu3MepuTb CONPOTUB/EHWE OOMOTOK CTaTopa
aCUHXPOHHOro Asurartens. VamepeHus npousBecTn TpwkAabl. OnpefennTb cpefHee
3HaYeHne N3MepPSEMOIN BENNUYNHDI.

3. N3mepuTb COMNPOTMBIEHNSA 0OMOTOK aCMHXPOHHOrO Asurartens ommetpom M371.
N3mepeHns npoussecTn TpwKabl. Onpeaenntb CpefHee 3HayeHMe W3MepseMoi
BE/INYMHbI.

4. VI3mepuTb COMPOTMBIEHWA OOMOTOK aCUMHXPOHHOrO [ABuratens MeTOA0M
amnepMeTpa 1 BONbTMETPA, A19 Yero:

* BblOpaTb CXemy M3mepeHus (cm. puc. 3.2);

* cOOpaTh BblIOPaHHYIO CXEMY U NPeAbsABUTL ee A/ NPOBEPKM NPEenoLaBaTento;

* BK/TIOYUTbL CXEMY B CeTb MOCTOSAHHOIO TOKa Hanps>keHnem 24 B n

TPWXKAbl MPOM3BECTM W3MEPEHME COMPOTUBIEHNA KaXKAoW OOMOTKM aCUHXPOHHOIO
asurartens. OnpefennTb CpefHee 3HaUYeHVe K40/ N3MepsaeMoit BETMYMHBI.

5. M3mepuTb conpoTtmBieHne pesnctopa R MOCTOM, OMMETPOM M C MOMOLLbHO
amnepmeTpa 1 BoNbTMETpA.

6. MpuHSAB 3a AeNCTBUTENIbHOE 3HaYeHVEe CONPOTUB/IEHNSA BENUUYNHY, NONYYEHHYHO NPU
n3mepeHnn moctom MMB, a 3a W3MEPEHHbIE BEINYUHBLI — COMPOTUB/IEHUA,
NoflydeHHble Mpu  U3MepeHUn ommeTpoM M371 M MeToaoM  amnepmeTpa U
BO/IbTMETPA, BbIYUC/NTL MOrPELLHOCTL N3MEPEHNS CONPOTMUBIEHNS & %.

7. Pe3ynbTaTbl MU3MEPEHUIA U pacyeToB 3anucaTb B Tabn. 3.1.

8. N3mepuTb npu nomowy merommetpa M 4100 conpoTusieHre U30NAUMN 0OMOTOK
aCUHXPOHHOT 0 3/1eKTpoABUraTens, Kabens n 3neKTponpoBOAKMN.

9. Pe3ynbTatbl N3MepeHUs 3anucatb B Tabn. 3.2.

Tabnmua 3.1
Ne MeTopg CpefiHee 3HayeHue CONnpoTUBEHUA MorpeLuHoCcTb
n/n n3MepeHns O6moToK cTatopa Al | Pesuctopa
RA RB RC R 6A 65 6(: 6R
Om Om Om Om % % % %
MocTom
1 NMOCTOSAHHOI O
TOKa
2 OmmeTpom
AMNepMeTpom 1
3 BO/IbTMETPOM
Tabnuua 3.2.
Ne HanmeHoBaHMe ConpoTusneHue nsonaumm, MOm

n/n| 3nekTpoobopyaoBaHUS A-B A-C B-C A-0 B-0 C-0
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3. Coflep>kaHue oT4yeTa

1. TexHN4YecKme aaHHble 060PYA0BAHUA U U3MEPUTENIbHBLIX MPUBOPOB, NCMO/b3YeMbIX
B pabore.

2. CxeMa Npon3BeieHHbIX N3MEPEHUI.

3. PacyeT cpefiHero 3HauyeHUs U3MEPSAEMOr0 CONPOTUBIEHNS N MNO-

FPELUHOCTEN NPY N3MEPEHUN.

4. Tabnuubl C OMbITHLIMA N PACYETHLIMU JaHHLIMMU.

5. OTBETLI HA KOHTPOJIbHbIE BOMNPOCHI.

6. BbiBOAbI MO paboTe.

4. KOHTpPO/1bHbIE BOMPOChI

1. Kakue CyLecTBYHOT MeTOAbI U3MEPEHNSA COMPOTUBIEHNIA?

2. Kakune (pakTopbl 0Ka3blBatOT B/IMSHUE HA BbIGOP CXeMbl NU3MEpPEHUS
COMPOTUB/IEHNIA METOLOM aMmnepMeTpa 1 BOSIbTMETPA?

3. [na yero B OMMeTpax MMeeTca perynvpytoLLiee conpoTusneHne?
4. [No4yemy CTpenka y MeroMmeTpa B HepaboTaroLLeM COCTOAHUN Ha-
XoanTcs B 6e3pa3IMyHOM COCTOAHUN?

Jintepartypa:

1. MetneHko, b.1. nekTpoTexHnka n anekTpoHuka/b.N. MeTtneHko, KO.M. HbKOB,
A.B. KpaweHunHH1KoB 1 ap.; Mog pea. FO. M. VIHbKoBa: Y4ebHUK Ans cped. npod.
o6bpasoBaHus.- M.: 3[4, LueHTp «Akagemus», 2020.

2. )KaBopoHKoB, M.A.. 3JnekTpoTexHMKa M 3nekTpoHuka/ M.A.)KasopoHkos, A.B.
Ky3nH: Yueb. Nocobue ans CTyAeHTOB BbICLL. yyeb. 3aBefleHnin - M.: N3naTenbCKuii
LeHTp «AKagemusi», 2020. — 400c.

3. MpowwuH, B.M. JlabopaTOpHO-NpaKTUYeckme paboTbl Mo 31eKTpoTexHuKe/ B.M.
MpownH: Yyeb. nocobue Ana Had. npod). obpasoBaHus - M.: M3patenbCKuid LIEHTP
«Akagemms», 2019.-192 c.

4. MNMetneHko, bB.. SnekTpoTexHnka u anektTpoHuka/b.W. MetneHko, KO.M. MNHbKOB,
A.B. KpaweHnHHnkoB 1 ap.; Mog ped. b. W. TeTneHKo: Y4ebHUK ana cpeq. npod.
obpaszoBaHusa.- M.: V134, LeHTp «Akagemus», 2019.

5. 3HuUMKnoneguyecknii cnosapb Mo tuanke/ Coct. B.A.YysHoB.- M.: lMegaroruvka,
1984.-352 c.

6. Hemuos, M.B. 3nektpotexHuka/M. B. Hemuos, . W. CeeTnakos: Y4yebHoe
nocobue. -13a.2-e. —PoctoB H/L; ®eHukc, 2021. -571 ¢
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JNabopaTopHo-npakTuyeckas pa6ota Ne 5.

Tema: «lccnegpoBaHne nosayrnpoBOAHMKOBOrO AMO4a»

Llenb paboTbl: W3yunTb CBOWCTBA MOJYNPOBOAHUKOBbLIX AMOLOB MyTEM
MPaKTUYEeCKOro CHATMA 1 UCCefoBaHMA BONIbTaMMepHbIX XapakTepuctuk (BAX).

O6opyaoBaHue:

OO6BEKTOM UCMbITAHUA ABMSETCA NONYNPOBOAHMKOBLIM Anog VD. JlabopatopHas
paboTa BbIMNOMHAETCA  Ha nnate No2 CTeHAOBOW naHenu No2 (CMOTpeTb
MPUN0oXeHwue).

B KayecTBe KOHTPO/IbHO-U3MePUTE/IbHBIX MPMO0POB UCMO/b3YHTCS LLMTOBOM
MunvamnepmeTp Ha 10 MA 1 BbIHOCHOI BONbTMETP Ha 50B.

KpaTkasa Teopusi

MonynpoBOAHNKOBBLIM AMOAOM HasblBaeTCA MOMYNPOBOAHMKOBLIM Mpubop ¢
OZHUM BbINPAMAAIOLLMM 3/1EKTPUYECKUM NEPEX0[oM, UMEOLMM 2 BbIBOAA.

M0 cBOEMY Ha3HAYeHWIO MOMYNPOBOLHUKOBLIE AMOAbl MOAPA3AeNatTCcAa Ha
CllefyroLie OCHOBHbIE TUMbl: BbINPAMUTE/bHbIE, CTAOUINTPOHbLI (OMOPHbIE ANOAbI),
ObICTPO BOCCTaHaB/MBaoLWMecs (4YacTOTHbIE), (hOTO- W CBETOAMOAbI, BapuKanbl,
MarHUTOAMO/bI, TYHHE/IbHbIE N TEH304MO/bI.

MonynpoBOAHWKOBbLIV A0 UMEET B JIEBO YACTW 3/IEKTPOHHYIO MPOBOAUMOCTD,
a B MpaBoil — [bIpOYHY0. TaK Kak KOHLEHTpauus 3/IeEKTPOHOB B N-061acTu 60/bLue,
4yem B P-06/1aCTH, 3NEKTPOHbI CTPEMATCS MEPenTV B p-061acTb. 10 3TOM XKe npuynHe
«ObIPKU» CTPEMATCA MNeperntn B n-06nactb. [py 3TOM MPOMCXOAUT MEpPeHoC
ANEKTPUYECKNX 3apPALO0B, BCNEACTBME YEro «AblpoyHas 06/1aCcTb» 3apsXKaeTcs.

BonbT-amnepHas xapaktepuctuka (BAX) gnoga vMeeT BWUZ CMJIOWIHOW JINHUK
N300paXKEHHOW Ha PUCYHKE 7, 1 ONpeaensieTca creaytowmnm BblpaXXeHNEM:

| =1 (%" -1

roe Ug — HanmpsbkeHuss Ha p-n- nepexope; j, =kT/q - TeMnepaTypHblii
noTeHuuan;

06p
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L 3

LI

Uosf 0 Ue
i A
I|' d

B
Puc. 7 BonbT-amnepHasa xapakTepucTnKa nosynpoBoAHNKOBOIO Anoja

[Mpw onpefeneHHOM 3Ha4YeHUN HanpsXeHn Uobp HauMHAEeTCA 1aBMHO06Pa3HbIN
npouecc HapacTaHusa Toka l06p, COOTBETCTBYIOLLMIA INEKTPUYECKOMY NPO6OKD p-n-
nepexofa (0Tpe3ok AB Ha puCyHke). ECim B 3TOT MOMEHT TOK He OrpaHuyunTb, TO
3NEKTPUYECKUIA Npoboi nepexoanT B Tennosoin (yyactok BAX nocne Touku B).
Takas nocnefoBaTe/lbHOCTbL 1aBMHOOOPA3HOro mnpouecca HapactaHusa Toka lo6p
XapakTepHa A/19 KpPeMHeBbIX AMO0AO0B. NS repmaHveBbIX ANOAOB C YBEMYEHUEM
06paTHOro HanpsbkeHWUs TenaoBOW MPO6OIM p-n- nepexofa HacTynaeT MPaKTUYecKu
OJHOBPEMEHHO C HayalOM /laBMHOOOPA3HOro mnpouecca HapacTaHus Toka lo6p.
ANeKTpu4yeckmin Npoboin obpaTnm, T.e. Nocse yMeHbLLEHUS HanpshxkeHnst Uobp paboTa
Amoaa coOTBETCTBYET MOJIOroMy yyacTKy obpaTHoit BeTBM BAX. TensnoBor npo6oi
HeobpaTnM, Tak Kak paspyLuaeT p-n- nepexos.

Xoa paboTbl

1. O3HakOMUTbLCA C MNOPSAAKOM BbIMOMHEHUA nabopaTopHoi paboTel Ne 13 w
KpaTKMMN TEOPETUYECKMMUN CBEAEHUAMU O JaHHOW Teme (CMOTpeTb pasgen V).
[MoaroToBMTL B paboyert TeTpaam OTYET O NPOoAeNaHHON paboTe.

2. TlogkniounTb M3MepuTeNlbHble NPUOOPbI K UCCeAyemMoMy [AMO4Y COrlacHO
CXeMbl Ha pucyHke 13.1, noBepHYTb PYy4Ky peoctata B KpanHee npaBoe
nonoxkeHvie. ocne nNpoBepkn COBGPaHHOW CXeMbl MpenofaBaTeneM, BKIHOUYaeM
nuTaHue.

3.  Chatne xapaktepuctuku | =f(U ) npy npsmMomM Hanps>eHUn S4 nepeknovaem

Ha «+», BpalllaeM pPy4Ky BMpaBo peocTarta n3MeHsieM HanpsbkeHne U - o1 0 go
3HaveHua |, =10MA uepes 0,05+0,1B. [llokasaHus npubopoB 3anucaTb B

Tabnmyy 13.1.
4. Tlocne CHATUA XapaKTepuCTUK NPsSMOM BETBW, PYYKY peocTaTta BblBeCTU B
KpaliHee NeBOe MOMOXEHME.
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5. CHatMe BAX npu o006paTHOM  HanpsbkeHWW, MPUIOXKEHHOM K Auoay.
[MonsapHOCTb NPMOOPOB MEHSEM Ha 06paTHYHO, TymMmbnep S4 nepeknovaeM Ha «-
». Bpalllaem pyyky peocTtaTa Bnpaso nsmepseM obpaTHoe HanpsxkeHuss Uobp OT
0 po 50B. MokasaHwue 3anucatb B Tabnuuy 13.1.

6. Tlocne CHATMS XapaKTepUCTMKM PYYKYy peocTaTta BbIBECTM B KpaliHee /ieBoe
nonoxeHue. OTKNIOYUTL NUTaAHUE U cAaTb 060PYA0BaHUE MpenofaBaTesto.

7. T10 AaHHbIM TabnMLbl NOCTPOUTL rpadukuy 3aBucumoctu 1, =f(U ); 1., =f(U
).

Tabnmua 13.1

[Mpy NpaAMOM HanpsXeHUn [Mpn 06paTHOM HanpsKeHUN
U, B s MA U B loso » MKA
T

Puc. 13.1 Cxema anekTpmnyeckas BKIKOUYeHUA NonynpoBoAHMKOBOr0O Anoaa

O6paboTKa 1 aHa/IM3 pe3ybTaToB
3aHeCTn N3MepeHHbIe BeIMUYNHbLI B Tabnuuy;
CpaBHutb rpadukm 1, =f(U ); 1, =f(U,).

OTyeT 0 NpojenaHHoON paboTe
HavmeHoBaHWe 1 Lenb paboTb;
Cxema nccnefoBaHus,
Tabnuua; Mpadukuy;

BbiBog no pabore.

Jlutepartypa:

1. MetneHko, b.W. dnekTpoTexHuka un anekTpoHuka/b.N. MNetneHko, KO.M. HbKOB,
A.B. KpaweHunHH1KoB 1 ap.; Mog pea. FO. M. VIHbKoBa: Y4ebHUK Ans cped. npod.
obpaszoBaHusa.- M.: V134, LeHTp «Akagemus», 2018.

2. YKaBopoHKoB, M.A.. 3JnekTpoTexHMKa M 3nekTpoHuka/ M.A.>KaBopoHkoB, A.B.
Ky3uH: Yueb. MNocobure ans CTyAeHTOB BbICLL. y4eb. 3aBefeHuii - M.: N3aaTenscKuii
LeHTp «AKagemusa», 2015. — 400c.

3. MpowwuH, B.M. JlabopaTopHO-MNpakTuyeckme paboTbl Mo 3nekTpoTexHuke/ B.M.
MpownH: Y4eb. nocobue Ana Had. npod). obpasoBaHus - M.: M3gatenbCKuid LIEHTP
«Akagemus», 2014.-192 c.

4. MNMetneHko, B.. SnektpotexHuka n anekTpoHuka/b.W. MetneHko, KO.M. NHLKOB,
A.B. KpalweHuHH1KOB 1 ap.; Mog pea. b. W. MNMeTneHko: YuebHUK ans cpeg. npod.
o6bpasoBaHus.- M.: N3[. LueHTp «AKagemus», 2004,
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5. QHumKnoneguyecknii cnoeapb Mo usnke/ Coct. B.A.YyaHoB.- M.: lMegarorvika,
1984.-352 c.

6. Hemuos, M.B. 3nektpotexHuka/M. B. Hemuos, . W. CeeTnakos: Y4yebHoe
noco6wue. -13a.2-e. —PoctoB H/[; PeHunkc, 2017. -571 ¢

dopma oTyeTa Mo NPaKTUYECKNM paboTam
e [pUHUMNNANBHYIO 3MEKTPUYECKYID CXEMY, CXEMY 3aMeLLeHMSs, MOHTaXHYHO
CXEMY;
TabnuLbl 3KCNepUMeHTa/IbHbIX AaHHbIX;
PacyeTbl NapamMeTPOB NEKTPUYECKNX LIEMNEA;
BeKTOpHbIe 1 BO/IHOBbIE AMarpaMmbl, BbIMO/IHEHHbIE B MacLLTa0E;
OTBeTbl Ha KOHTPO/IbHbIE PabOoThI.

Cnu1coK peKoMeHayemMol nuTepaTypbl

OCHOBHas nuTeparypa.

1 MetneHko, b.N. InekTpoTexHnka n anekTpoHuka/b.N. MetneHko, KO.M. HbKOB,
A.B. KpalwweHnHH1KoB 1 ap.; Mog peq. KO. M. VHbKoBa: Y4ebHUK Ans cpeg. npod.
o6bpasoBaHus.- M.: 3[4, LueHTp «Akagemus», 2020.

2. Hemyos M. B., HemuoBa M. J1. INeKTPOTEXHMKA N 3MEKTPOHUKA. YUEOHUK ANs
cpes. npod. obpasosaHus.- M.: U34. ueHTp «Akagemus», 2020.

3. B. WN. lopowkos, A. B. IOpOLIKOB. JNEKTPOHHAsA TeXHUKA: YUYeOHUK Ana Cpef.
npod. obpasoBaHus.- M.: N34, LeHTp «Akagemusy», 2020

JonosiHnTeNIbHasa anTepaTypa

1. >KaBopoHKOB, M.A.. OneKTpoTexHUKa n 3nekTpoHuka/ M.A.)KasopoHkos, A.B.
Ky3uH: Yueb. MNocobure ans CTyAeHTOB BbICLL. y4eb. 3aBefeHuiA - M.: N3aaTenscKuii
LeHTp «AKagemusi», 2019. — 400c.

2. MpowwnH, B.M. JlabopaTopHO-NpakTuyeckne paboTbl MO 31eKTpoTexHUKe/ B.M.
MpowmnH: Yyeb. nocobue Ansa Had. npod). obpasoBaHus - M.: M3patenbCKuid LIEHTP
«Akagemms», 2019.-192 c.

3. M. B. lasibnepuH. AnekTpoHHas TexHuka:(MNpodeccnoHanbHoe obpasoBaHme)-M.:
N4 «POPYM»; UHPPA-M, 2018

4. EBgoknmoB @. E. O6uian anekTpoTexHuKa. YuebHuk ans CroO- M.: N3gaTenbckum
LeHTp «AKagemusa», 2018. — 352c.

5. MaHgmnos A.U., MeaHos B.C., UenypuH .H. 3neKTpoTexHWKa 1 anek-

TPOHMKA B IKCMepMMeHTax 1 ynpaxHeHnsx: MNMpaktukym Ha ElectRonlcs

WoRkbench: B 2 1./ Mopg o6uweit peq. A.W. MaHdunosa.
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Obpa3oBaTe/ibHble NoOpTasibl:

1. ®epnepaibHbIv LEHTP MHOPMaLMOHHO-06pa30BaTe/IbHbIX PECYPCOB [SNEKTPOHHBI
pecypc]. — Pexxum goctyna: www.fcior.edu.ru

2. PecnybnnkaHCKuin MynbTUMeauaueHTp [SNeKTPOHHbIN pecypc]. — Pexxum
pocrtyna: http://www. rnmc.ru/

3.. http://multiurok.ru/tatnikhca/files/zhurnal-dlia-laboratornykh-rabot-po-
eliektrotiekhnikie.html

4. http://multiurok.ru/tatnikhca/files/tiest-po-eliektrotiekhnikie-1-siemiestr.html

5. http://window.edu.ru/catalog/resources?p_rubr=2.2.75.30.7

6. http://electrikpro.ru/met-metod-izm-met-el-izm-zhld.html

7. http://www kipia.info/bibliotek/elektrotehnika-i-ele..%20/glava-3-elektricheskie-
izmereniya-i-priboryi/
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NopAfoK BbINONHEHNA nabopaTopHbIX paboT.
1. O3HaKOMWUTbLCA C NpaBuiaMy TEXHMKe 6e30MacHOCTH:

— BKJ/IHOYaTb CTEH[, MOXHO TO/IbKO C pa3peLLeHns rnpenojasarens;

— nepej BK/OYEeHWEM CTeHAa YCTaHOBUTb PYYKU PeryinpoBKM B KpavHee neBoe
MOJIOXKEHME;

— nogknoyatb N oTkmoYvate KU 1 anemMeHThbl Lenn TobKO NMpU BbIKNKOYEHHOM
CTeHJe;

— 3ATIPELLAETCH npukacaTbCA pykamu K rHesgam Ha naHenn npu BKIKOYEHHOM
CTeHJe;

— COeAUHUTENbHbIE MNPOBOAHUKM  [LO/MKHbI  ObITb  CHabXeHbl  CrneyuanibHbIMU
HaKOHEeYHMKaMK C N30/IMPOBaHHLIMU PyYKaMMu.
2. O3HaKOMUTLCA C NpaBunamy opopmIeHNs nabopaTopHon paboThbl.

— Lenb paboTsl;

— MepeyeHb 060pyn0BaHWS;

— CXema uccnefoBaHus;

— TMOArOTOBKa K paboTe;

— CHSATVEe NapaMeTpPOB U XapaKTepuUCTUK 00bEKTA NCCNeL0BaHNS;

— 00paboTKa 1 aHann3 pe3ynbLTarTos;

— OTYeT 0 NMpojenaHHo paboTe.

MNpaBuna c60pKn aneKTpUUecKnx cxem. lMpen c60pPKOA CXeMbl HEOOXOAUMO
ONpeaennTbLCH, Ha KaKo MOHTaXXHOW nsaTte 6yaeT NPOUCXOAUTL SKCMEPUMEHT, [asiee
onpegensieM BCe 3/IEMEHTbI, KOTOpble BXOAAT B COCTaB Lenu (pe3vcTop, KaTyluka
NHAYKTUBHOCTU, KOHAeHcaTop, KWIM, UCTouHUK nutaHua u 1.4.). ObpatnuTts ocoboe
BHVMMaHVe Ha NpaBuIbHOCTb BbIGOPa peXrmMa n3mepeHns Ha Npuoope - My/IbTUMETP.
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[Mpn COOpPKe 3NEKTPMYECKON Lenn HeobXoAMMO MPUAEPKMBATLCS CNeayLWmnX

npaBu;

HaYMHaTb C60PKY HEOOXOAMMO C 3aXKMMOB UCTOYHMKA NMUTAHNS;

B MEPBYI0 0Yepefb CO6MpaTh FNaBHYIO LiEMb, COCTOALIMX W3 MOC/eA0BaTebHO
COEMHEHHbIX 3/1EMEHTOB;

BO BTOPY!O 0Yepe/lb NOACOeANHATL NapanieNbHO COeANHEHHbIE 3NEMEHTbI;
pa3bopKy  LUenu  cnesyeT  OCYLECTBAATb  OT  WUCTOYHMKA  MUTaHWMS,
npeABapuTeIbHO OTK/IHOUMB NMUTAIOLLEE HANPSYKEHNE.

CopepxxaHue oTyeTa. OTYET COCTaBNSETCA MOC/e MPOBEAEHUS UCMbITaHWIA

KaXxon rpynnoin nnm yyawmmcsi, ohopmMnsieTcs B paboyeit TeTpaam B COOTBETCTBUAN C
NNaHOM:

HavIMeHOBaHWe 1 Lefb;

CXema UccnefoBaHus,;

oopmieHns Tabnnupl;

pacyeTHbIe hOPMY/Ibl 1 pacyeT BCEX OMbITOB;
rpaguyeckas yacTb paboTbl;

OTBETbI HA KOHTPO/IbHbIE BOMPOCHI (EC/IM UMEOTCH).
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