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1 acopT komnaexta GOC
1.1.OGaacrs npuMeneHns KOMIIEKTa (ouna oueHoUHBIX cpencTs (POC).
®OC npeanaznauens: s KOHTPOJIA M OUEHKH 00pa30BaTeNBHAIX HOCTHIKEH I obyuaromuxcs,
OCBOHBIIHX NpOrpaMmy y4edno# mucuunmnset OIT.03. «OcHoBB NEKTPOTEXHUKH Y,
®OC BrmOYAIOT MATEPHANBI 15 TIPOBEICHHS TEKYIIETO KOHTPO/IS MPOMEKYTOUHOM aTTeCTaIUH

B hopme muddepentiuposanoro sausta.

1.2.®opmoii arrecTannu no yuednoii AMCUMTITHHE siBJIsieTest AuddepenuupoBanibIii

3aqver.

2. PesyabTarsr ocBoenus yueGHoii AHCLUHTUTHHBL, OAJIEKalHe POBepKe
2.1. B pesynwraTe aTTecTalMu O Y4eOHOH AMCLMIITHITE OCYILEeCTRASETCS KOMIIJICKCHasl

MpoBepKa

CIICAYIOMMX YMEHWH W 3HaHU, a TakKe JMHAMHKA (opmupoBanus o6MmMX KoMIETEH L,
Ouenka ocBoenus yueGHON AUCHUILIHHEL OCYIUECTBIISETCS C HCIIOMB30BAHIEM CITEIYIOMINX

popm u

MCTOLOB KOHTPOJISL: TEKYIIMH. IPOMEXKYTOUHBIH, HTOTOBEI

3.KoHTpoan i onenka pesyasTaros ocBoenus Y4eOHOH AHCUHILTHHBI

KoHTpons 1 onetka pesyasTatos ocBoeHHs Y4eOHO#M THCUHMIIMHE] OCYIIECTBIISETCS
NMPENOaBaTeIeM B MPOLECCE MPOBEACHHS NPAKTHYECKUX 3aHATHI U nabopaTopHEIX pabor,
TECTHPOBaHHs, & TAK)Ke BbINOIHEHHS 00y YalOLUMHCS HWHAMBUAYaTbHBIX 3aIaHHMH, [IPOCKTOR.

Pesynbraret o6yuenus
(OCBOEHHBIE YMEHUS, YCBOCHHbIE AHAHUS)

DOpPMBI U METO/IBI KOHTPOJIS H ONEHKH —[
PE3YNBTATOB 00yYCHHs

Ymenus:

- YUTATh CTPYKTYPHbIE, MOHTAIKHBIE H
MPOCTHIC [IPHHIUTTHATIBHBIE JTEKTPHYECKHE
CXEMET;

- PACCUUTBLIBATH U U3MEPATH OCHOBHBIE
[apaMeTpel IPOCTBIX 3MNEKTPHYECKHX,
MArHHTHBIX ¥ 31E€KTPOHHBIX Llemnei:

- MCMOIB30BATh B pabOTe U3MEPUTEIIBHBIE
npHOOPHI;

- IyCKAaTb ¥ OCTAHABIMBATE
SJIEKTPOJIBUrATE/IH, YCTAHOBIIEHHEIE Ha
SKCIIYATHpYeMOM 000py10BaHHu

YeTHaiii onpoc
Tectuposanue
JlaGopatopusie paGoTl
CamocTosTensHas paGota

3HaHUA:

- €AHHMLLI H3MEPEHUS CHITBI TOKA,
HAMPSKEH K, MOLITHOCTH 3JICKTPHIECKOrO
TOK&, CONPOTHBIEHHS;

- METO/Ibl pacuéTta U H3MCPEHHS OCHOBHBIX
[apaMETPOB NMPOCTBIX NEKTPHUECKHUX,
MarHuTHBIX H 3NIEKTPOHHBIX [Eneit;

- CBOHCTBA [OCTOSIHHOTO H ICPEMEHHOTO TOKA;

YerTHblii onpoc
Tectuposanue
JlabopatopHsie paboTsl
CamocrosTenbHas paGota




—
- MPUHLKIIE] [I0CIEN0BATENBHOIO H

[apajIeNIEHOro MPOBOAHHKOB M HCTOYHUKOB

TOKa;

- SIIEKTPOU3MEPHUTENBHBIE MPHOOPDI, UX

YCTPOHCTBO, IPHHIIMIT ASHCTBUS H H MTPaBMIIa

BIJIOYEHHS B 3IEKTPHUECKYIO LElb:

- CBOHCTBA MarHUTHOTO HOJISL;

- ABHTATEJIH MOCTOAHHOTO ¥ [1EPEMEHHOTO

TOKa, UX YCTPOHCTBO U NPUHIUI JeHCTBHA;

- IPaBMJIa [IyCKa, OCTAHOBKH

JMEKTPOABHraTEICH YCTAHOBJICHHEIX HA

IKCILIYaTUpyeMoM 060py10BaHuY;

- anmapatypy 3allHThl AACKTPOABUraTeNeH;

- METOIbI 3AIHTHI OT KOPOTKOIrO 3aMbIKAHHS:

- 3a3eMJICHHE, 3aHYIICHUE,

4 Tune! 3ananuii 4J1s1 IPOMEAKRYTOMHOI ATTECTAMN [0 ¥

4.1. Meroanyeckne MaTepnaasl 1is YCTHOTO onpoca

Tema: Dnexkrpuueckne nenu mocTOAHHOrO ToKAa

OcHoBHbIE napaMeTphI 3JIEKTPHYECKOH LeNH MOCTOAHHOI0 TOKA.

«  YT0 Ha3LIBACTCS 3/1EKTPHYECKHM TOKOM?

* UTo HaskiBacTCH HIEKTPOABMIKYIIEH CHITOH?

* T0 Ha3BIBACTCA 3/EKTPHYECKHM COIPOTHRICHIEM?
« UTo HaskIBAETCH HaMpsKEHHEM?

o OOo3Hayenue cuibl Toka

o Ob6o3Hauenue SNEKTPOABHIKYIIEH CHIIBI

» OGosnauexue conpoTHRICHMS

» OGosHaueHue HaNpsKeHUS

*  Emvnuue! usmepenus cuiel Tok

*  EfMHULLI H3MEPEHHS COMPOTHRIEHUS

*  EQHHALG n3Mepenns 3neKTpoaBHKYINeH CHIbI

OTBeThI:

*  ONeKTPUYECKMIT TOK - HTO HATPARICHHOE JBHIKCHHE CBOOOHO 3apSHKEHHBIX YACTUL]

*  DNEeKTPOABMIKYLLAA CHITA - CHIIA, O] AeHCTBHEM KOTOPOH B 3aMKHYTOH L{eld MPOTeKAaeT

TOK

» Conpotugsenue - 3To npoTHBOEHCTBIE [POBOJIHHKA HANIPABICHHOMY JIBHIKEHHIO
3APAIKCHHBIX YACTHIL INEKTPUYECKOMY TOKY

 Hanpsxenue - 310 ocHoBHas Benuumya, XapaKTCpH3YIOIIas 3JIEKTPOYCTAHOBKY,

HHCIIEHHO paBHas pﬁﬁDTC, BEIMOMHASMOH HpH NEPEMELIEHUHA COHHHUUEL [1IOJIOMUTEIILHOIO

JJIEKTPHYECTRA MEXCIY ABYMS TOUKAMHA
« [ - ycnosHoe 0Go3sHaucHue CHITBI TOKA
» E-ycnosuoe o6osnavenne 3J1C
* R-comnporusnenme



U - nanpsxenue

Cuita Toka u3MepsieTes B amnepax (A)
Hanpsokenwe usmepsieres B sonsTax (B)
Conpotusnenue - B omax (Om)
ONEeKTPOABHIKYLIASA CHITA - B BONIBTAX (B)

Oma

Chopmynuporars 3akon OMa s yuacTka 1emnu

Copmynupopars 3akon OMa st TONHOM Lemu

3amicats Gopmyiy 3axona Oma IUId yuacTKa neru

3anucars Gopmyny 3akona OMa JUIs OJIHOMR 1emn

Kak n3MEHHThCS cHia TOKa, €CIIM COTIPOTHBIIEHHUE YBEUYHATE B 4 paza?

Kax n3menuTees cuia Toka, eciu Hanpsokenwe YBEIUYHTH B 4 paza?

Kax H3MEHHTBCA CHIla TOKa B LETTH, €CITH HalpsKeHHe YMEHBIIUTS B 12 pas, a
COMPOTHBJICHHE YBETUUUTE B 4 paza?

Kak naMeHnThes cuia Toka B TIHTKE, eciu OTpe3aTh 4acTh CIHPAIH?

Kak nsmenures conpotusienue Hen3omposanmoro NPOBOJIHMKA, ECITH €r0 CIIOKHTD
BaBoe?

OTBeThI:

Tok Ha yuacrke Henu npsmMo NponopuHOHAICH HAIPSLKEHUIO # 00paTHO
MPOMOPIHOHAJIEH CONPOTHBIICHHIO JaHHOTO YyacTKa

Tox B 3aMKkHYTO# 1ern IpsAMO IIPOMOPIHOHATICH SJIEKTPOJABIIKYLIEH CHIle 1 0OpaTHO
NPONOPIHOHANIEH COTIPOTHBIIEHUIO BCEH LIEIH

I=U/R

[=E/(R+Ro)

Ecnu conpoTurnenie ysenuunts B 4 pasa, To cuma Toka YMCHBIUAETCS B 4 paza

Ecnu nanpskenne ysenuuuts B 4 pasa, To cuna Toka YBEIHYHTCS B 4 pasa

Ecinu nanpssxenie ymeHsumTs B 12 pas, a COIIPOTHBIIEHHE YBEIMYUTE B 4 pasa, To cuila
TOKA YMEHbLUUTCH

Ecin oTpesath yacts ClMpany cuma Toka yMeHBIIHTCS

CornpoTuBienne HeU30TMPOBAHHOIO IPOBOAHMKA, CCIIH €I'0 CIOKHTE BJBOE, YBEITHUHTCS
B 2 pasa

Coeannenne pesucropon

Kakoe coennnenne nassiBaeTcs mapamiensasmv?

Kakoe coenuenne HassIBaeTCs MOCAEOBATENBHEIM?

Kakoe coeHeHue HA3LIBACTCS CMEMIAHHBIM?

['naHoe y106cTBO npu napauieNbHOM CoeanHEHUH?

Cxema Mmocie10BaTeILHOTO COCAMHEHHS

Cxema napannensHoro coeguHe Hs

Kak pacnipenenseres cuma Toka Mexay HOTPEOMTENAMHY [P MAPANICIEHOM
COCAMHEHHHT

Kak pacnupenensercs cuna toxa mexay MOTPeOHTE/IMH LIPH MOCIEIOBATEIEHOM
COELUHEHUU?

3aBUCHT M HANPSHKEHHE HA MOTPeGUTENAX NpH napanjelsLHOM

COCIMHEHHMH OT CONPOTHUBIEHUS NOTpeOHUTEIeH?

3aBUCHT IIM HANPSXKEHUE HA IOTPEBHTENIX NPH [0C/1eI0BATEIBHOM COEJMHEHHH OT
COMPOTHUBAECHNA MOTPeOUTENEH?



OTBeTHI;

[Tapaiie bHEIM CoenMHEHNEM HA3LIBAETCS TAKOE COC/IMHEHHE, TIPU KOTOPOM 371EMEHTHI
SNMEKTPHHUECKOH LEINH HaXOAATCs MOA OLHHM H TEM JKe HAIPSHKEHUEM.
[locnepoaTensibiM CoeMHEHHEM HA3BIBAIOT TAKOE COCTHHEH He, IIPH KOTOPOM K&K /blii
H3 PE3UCTOPOB BKJIIOUEH B OJHY 3aMKHYTYIO SIE€KTPHYECKYIO LIelb.

CMeLaHHOe COeUHEHHE - 3TO TAKOE COCTMHEHUE, IPH KOTOPOM B 3JIEKTPHYECKOH [[elH
PE3HCTOPEL, COCAMHEHHBIE MeKY c000H napannensHo, BKIIOUAIOTCS TOCIEN0BATENBHO C
JAPYTUM PE3UCTOPAMH,

I'naBHOE y106CTBO COCTOUT B CIEIYIOMEM: ECIIH B CXEMe NEPETOPUT OAMH PEIUCTOP, TO
AaHHas CXeMa poJlofkaeT padoTare, 0J1aroaapst BTopomy PE3HUCTOPY, COCAMHEHHOMY
[apasiensHo HepBOMY

Cruta ToKa MesKy noTpeGUTesMH TTPH napasie/ibHOM COeIMHEHUH paclipeienseTcs
HEPABRHOMEPHO, HEO,IMHAKOBO.

Cuna Toka MeX/Ty MoTpeCUTENAMH TIPH MOC/IEN0BATETHHOM COEIMHEHHH
pacrpenelsercs 0AHHaKkoBO, PABHOMEPHO, TTOCIIE/[0BATEILHO.

Ma, 3aBucur

Her

Kupxroga

Kak unraercs nepseiii 3akon Kupxroga?

Kax uuraerca sropoit sakon Kupxroga?

Hewm anrebpaunyeckas cyMMa OTIHUAETCS OT apupMeTHYECKOH?
Kakoe Bk/10YeHHEe HA3BIBACTCS COTIACHBIM?

Kakoe BknroueHue Ha3pIBaeTea BCTPEUHBIM?

Yro Takoe y3en anexrpuueckoil menu?

YT0 Ha3bIBaeTCs BETBBIO HJIEKTPHYECKOMH Leru?

OTBeTHI:

Cymma TOKOB, NPHXOAAUIKX K y3/1y LEMH, PABHA CyMMe TOKOB, YXOMAIIMX OT TOTO y3ia
ui ajrebpanyeckas cyMMa TOKOB paBHa HYJTIO.

Bo Beskoit 3amMkHyTO#H 901.1€nH anrebpamdeckas cymma Beex 3J1C paBua
anredpan'ieckoi cymMme najeHuil HallpSOKEHHUIT B COPOTUBIEHHAX, BKITIOUCHHDIX
TTOCIIEIOBATENIEHO B 3TY [IETb.

Aure0panyeckas cymma TOKOB paBHA HYJHO HE3aBUCHMO OT HX BEJIMYMHBIL, YHCA,
MOYMEHHOTO NIPH CITIOKEHHH TOKOB. A apH(MeTHUYECKas CyMMa TOKOB MOKET GbITh
paBHa HYIII0, HO HE BCeria.

CornacHoe BKJIIOUYEHHE - BKITIOUEHHE, [IPH KoTOpoM Hampaenenue DIC nsyx
HCTOYHHMKOB OHEPIHH COBNANAIOT 110 HATIPABJICHUIO,

Berpeunoe sxmouenue - BRIIOYEHUE, IIPH KOTOPOM nanpassieHue JJIC nsyx
HCTOYHUKOB He COBMAIAIOT A0 HAIPABJIEHHUIO.

¥3en - 310 TOUKA, e CXOAATCS TpU 1 Gollee TPOBOAHHKOB.

Betss - 970 yuacTok uenu, coenHHSIONMIA ABA COCENHNX y3na.

Pabora U MOIHOCTL OCTOSIHHOIO TOKA

OT 4ero u Kak 3aBHCHT BEJIMIMHA SEKTPUHECKOI paboTr? [ToAcHuTe cinoBaMu u
NPUBEIUTE (POPMYITBI

HTo HaskIBACTCS MOLIHOCTBIO?

Dopmyibl A ONpe/ieneHusl MOLUHOCTH



o Emumuue usmepenus pabors

*  EnuuuLBl H3MEpPEeHHS MOIHOCTH

»  Kak m3menuTes MOUTHOCTS JTAMIIOUKH, ecin HAlPAKEHNUE YMEHBINNUTSE B 2 paza?

 Kax u3MeHnTCH MOWHOCTE MITHTKY, €CIIM B CeTH He XBaTaeT HalpsKeHus?

» Tlouemy 6ricTpo neperopator MOTPEOUTEIIH, €CIIH K HUM IIOIBECTH MOBLIIEHHOE
HanpsxeHue?

OTBeThI:

» Pabora (ee Benuunna) 3aBucHT OT HAIIPAMCHHSA, CHIIBI TOKA ¥ BpEMEHH, MOIIHOCTH, A=U
xIxt () A=Pt

* MommocTsio HasbiBaeTcs paGota, NpousBoaMMAs (nmw norpebnsemas) B ofmy cexyHay

e P=A/ P=IxU, P=I-R

» PaBota nsamepsercs B Jixoysx (JTx)

*  MouwHocTs u3mepserca B patrax (Br)

» Ecmm nanpsokenue yMeHsLINTE B 1Ba pasa, TO U MOILIHOCTE JIAMITOYKH YMEHBINHTCS B 1BA
pa3a.

* Ecii B ceT He xBaTaeT HANPAKEHNS, TO MOITHOCTD [LIHTKH YMEHBLIATCS

» [Tlotomy uto o norpeburensam B nagHOM Clly4ae TIPOXO/AUT [IOBBIINEHHbIH TOK

Tem: Daexrpuueckue nenn nepeMeHHOro ToKa
OcHOBHbIE MAPAMETPBLI NePEMEHHOT0 TOKA

Kakoif Tox Ha3pIBaeTCs mepeMeHHBIM?

« JlocToMHCTBA MepeMEHHOro ToKa

* ['paduueckoe nzobpanenue

» Yo HasbiBaeTca nepuogom?

» Obosnauenue, eqMHUIBI H3MEPEHHS nepuoua, hopmyna

» Yro HazeBaeTcs yaCTOTON KoNe6aAHMIT?

» OOGosHaveHne eAUHHUIILT HIMEPEHHUS, GopMyna 4acToTh!

» OGosuauenwe, equnnLEl H3MEpPeHHs, (opmyna yriuosoit wactoTs

OTBeThI:

* IlepemeHHBIit TOK - 3TO HePHOIUYECKH M3MCHATOIIMH CBOE HATIPABJICHHE H BEMHYHHY
TOK, IPHYIEM CpEAHEe 3HAYCHHE MOKET ObITh PABHO HYJTIO.

 llepemerHbIii ToK 061a13eT CIOCOGHOCTEIO TPaHC(OPMHPOBATHCS, YTO OOECTICUHBACT
SKOHOMUYHYO Mepejlavy 3/eKTPHIECKOH 3HePIiH Ha 60IbIIHe paccroanus. Kpowme toro,
ABUTATETH NEPEMEHHOrO TOKA OT/IHYAIOTCA IIPOCTOTOH YCTPOHCTBA M MATEIMH
radbaputamu. [TosTomy nepemenHsIiH Tok IIPUMEHSIETCA 0YEHB HIUPOKO.,

* |- MIHOBEHHOE 3HAYEHHE TIePEMEHHOTO Toxa, T - mepuog, f - npomeinennas yactora X
- UTHHA BOMHBI, Iy - MAKCMMANTBHOE 3HAUEHHE TIEPEMEHHOTO TOKA

* Ilepmon - 310 npomesyTOK Bpemenw, HepPe3 KOTOPBIH M3MEHEHHUS TOKA [OBTOPAIOTCS.

o (T)=cex. T=1/f

e Ilpombrinexnas yacTora - uciio leprnoios B 1 cex (Benuunna obparHas nepHoy).

. (D = rL[, =T

* W~ YIJIOBas 4acToTa NepeMeHHOro Toka, (w)=pan/cex, w=2u/T=27if

MOH.IHOCTb B IEeNAX nmepeMeHHOro Toxka



+ Uro Takoe akTHBHAS MOLIHOCTL?

«  ®opwmyna, 0603HaUEHHE eIMHULLI H3MEPEHMUS AKTHBHOI MOIIHOCTH

« ®Dopmyna, 0603HAUEHHE €THHUITBI H3MEPEHHS peaKTHBHOW MOITHOCTH
» UTo Ha3bIBaeTCA peakTHBHON MOLIHOCTRIO?

» Uro Taxkoe monHas MOIIHOCTE?

» Obosnauenue, hopmyna, exununa H3MEPEHUS MOMHOH MOLLHOCTH

OTBeTsI:

* AKTHBHAS MOILHOCTE NPEACTaBISIET cOBO NPOU3BE/ICHHE ICHCTBYIOLIMX 3HAYCH T
HaIPSKEHUS U ToKa

 (P)=BrP=uicos¢

« (Q=BapQ=uisin¢

* Ilpoussenenne neiicreyiomux 3navenuit u, i u sin (b Ha3BIBAECTCS PEAKTHBHOM

MOIIHOCTBIO

« Ilpoussenenue neiicTnylomux 3HaueHuii HaMpsKeHUs H TOKa HA3BIBAIOT TIOTHOM
MOIHOCTEIO

« (S)=BA S=UI

Tpexdasznas cncrema nepemennoro Toka.

« Urto HaseIBaeTcs Tpex(aszHol cucTeMOit?

o Cxema coennHeHus 06MOTOK 3Be310i

» Kaxoe coepHeHHE HAa3bIBACTCA COSTMHEHHEM 3BE3/10i17?

+ (Cxema coenunenus 0GMOTOK TPEYTrOJILHHKOM

« Kakoe coennnenne HaseBaeTCa coemuHeHHEM TPEYTO/ILHUKOM?

« CooTHomEHNS MEKTY THHEHHBIME H (asHBIMM 3HAYCHUAMY HANIPSDKEHHIT H TOKOB 1pu
COCAMHCHHH B TPEYrOJIbHUK

« CoorHommenne MexKy THHEHHBIMHE U (hasHbIMM 3HAYEHHAMYU HAIPSDKEHMH i TOKOB TIpH
COCMHEHHH B 3BE3/1y

OTBeTHI:

DTO LleTh WJIK CETh MEPEMEHHOrO TOKA, B KOTOpo# neftctByer Tpu DJIC 0QMHAKOBOI
JaCTOTBI, HO B3aMMHO CMEIEHHBIE 110 (ase Ha ONHY TPETH MepHOA.

« YcnoBHoe 0603HAYCHHE 3BE3B]

» Coenunenue 3Be3110i - 970 TaKoe coeHHEHHE, [IpH KOTOPOM KOHIIBI BCexX Tpex (pas
COCIMHSIOTCS B OLHY OBIIYIO TOYKY.

« Ycrosroe oGo3Havyenne TpeyroabHuKa

« CoelauHEHHE TPeyroNLHUKOM - 3TO TAKOE COEMHEHHE, IIPH KOTOPOM HAYaI0 Kask10H
(ha3br 0GMOTOK reHepaTopa COENUHSIOTCS ¢ KOHLOM JIpyro# ¢asnl.

* CooTHolueHHe Mex Iy NUHEHHBIME H (a3HBIMH TOKAMH [IPHA COEIMHEHHH 0OMOTOK B
Tpeyronbuuk: 1a=31¢=1,731¢ T.e. npu coenunennu o6MOTOK B TPEYTONbHUK,
JMHEHHEIHA Tok B V3 pas Gonbime dasHoro. Coenuuenns MEXIY JIMHEHHBIMU H (hasHBIMH
SHAYCHUSMH HANPAXCHNH DY COEIMHEHUH B TPEYTONTbHUK: Ujf-Uo,

o [lpu coenunennn o6MOTOK B 3BE3AY IMHEHHOE Hanpsikenue B 3 =1,73 pasa Gonsiie
haznoro: Ujr=3 x u|, unu 11¢p=un /3 M= 1¢ - npu coeaunenun 06moTok B 3BE3/ly TOK
B JIMHEHHOM I1POBOJIE PABEH TOKY B (ha3ax

Tema: dnexrponsmepurensupie i PHOODBI H 3IEKTPHYECKHE H3MEPeHHa



DIIEKTPOH3MEPUTEIbHBIE IPHGOPBI

» Hasnauyenue 3/1€eKTpOH3IMEpPHTENBHEIX npubopos

« Ycunosnoe obo3nauenue npubopos ANEKTPOMArHUTHOM CUCTEMBI

» YcnorHoe obosnavene mpuéopos MAarHHuTO3JIEKTPUUECKOM CHCTEME]
» Hasnavenue npuGOpOB 9MEKTPOMATHUTHON CHCTEME]

* Hasnauenne npubopoB MarHHTOMIEKTPHYECKOH CHETEMEI

« Cxema Brmouenus amnepmerpa

« (xema BKIIOYSHHS BOJBTMETPA

« (xewma BKIIOU€EHHS BaTTMETpa

OTeeTs!:

L HEBH&HCHHEZ BOJILTMETD - nuist H3MEPCHHA HallpsayKCHH aMTIepMeTp - i H3MEPEHHA
CHJIBl TOKA

« Ycnosnoe 06o3nadenme npubopos 3JIEKTPOMAIrHUTHOH CHCTEMBL

» YeunosHoe 0bo3naveHue npubopos MAarfHuTO2JIEKTPAYECKOMH CHCTEMBT

» [TlpennasHayeHb! 119 U3MEPEHHS CHIIBI TOKA M HAIIPSKEHUs! B LEISAX IEPEMEHHOTO HITH
HOCTOSHHOTO TOKA.

 /Jlns u3smepenus TOka U HAIPSHKEHHS B NEMSIX NOCTOSHHONO TOKA

*  AMIEPMETD BKIIOYACTCA TOCIECIOBATEIIBHO:

« BosnbTMETp NoAKmouaeTes napauenbHo:

« Cxema NOAKIIFOUCHUS BATTMETpA:

Tema: TpancdopmaTopsi
Yerpoiicrso u pafora oanodasnoro TpancdopmaTopa

» Tpanchopmarop - ato ...

 lloBbluaroline TpaHchoOpMATOPEI MPUMEHSIOTCH. .
* [Tlommwxkaomue TpancdopmaTops: npuMeHsIOTCS ..
»  OOMOTKa BEICIIIETO HAPSKEHHS - 3TO OOMOTKA ...

«  OOMOTKa HU3LLIErO HANPSIKEHUS - 3TO OOMOTKA ...

o Cepaeynuk MarHuTONpOBOJA HaBHBAETC. .

«  fApmo - 3t10 ...

o Crepinn - 910 ...

o IlepBuunyio 06MOTKY MOAKIIOYAIOT ...

« Tak B nepsuyHoii 0OMOTKE BO3OY KIGET ...

*  MaruuTHbIH NOTOK BLI3BLIBACT ...

» Yro seizeieaet DJIC BO BTOPHUYHON 0BMOTKE ...

» Bropuunyto 06MoTKY noAKIIOYAOT ...

OTBeTwl:

o CraTuyeckuil 2eKTPOMArHUTHEIA anmapar, npeoOpasyrolHii IepeMeHHBI TOK 0HOTO
HAIPSKEHUA B ICPCMCHHBIA TOK TOH XKE YACTOTHL, HO APYIOro HaMpsKeHuUs

o Jlna ysenuueHus HanpsxeHus

« [l1a MOHMKEHNs HANPSIKEHHUS

» O6motka TpaHc(hopMaTopa, HMeIomas HauboIblee HOMWHAJILHOE HANPSIKEHHE

o  OOMOTKa, UMEIOLWAs HAHMEHbIIIce HanpsHDKeHHe
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o M3 0Tae/bHbIX IMCTOB YMEKTPOTEXHUYECKOH CTaK, MOKPBITBIX H30IAHEH
» YacTb MarHMTONpOBOJA, COUHAIONIAS CTEPKHH

¢ YacTb MArHMTONpPOBONA, HA KOTOPYIO MOMELIATCS KaTyLIKH ¢ oOMoTKaMu
o K uctognuky nuranus

» IlepemeHHBIN MAarHUTHBIH TOTOK

o [losrnenue DJ1C

* Tok BO BTOpHUHOI 00MOTKE

« K norpeburenio

Hsmepurensnwrie TpanedopmaTopsl

« UsmeputensHeie TpaicdopMaTOPEI IPUMEHSIOT ..
» TpancdopmaTopbl ToKa NPUMEHSIOTCS ...

» TpancdopmaToph! HAMPSIKEHHS IPHMEHSIIOT ...

*  Cnocob Bimoyenus TpaHcpOpMaTopa Toka

« Crnocob Bxmouenns TpaHeopMaTopa HanpsKeHuUs

OtTBeThl:

o 3meputenbHbie TpaucHOPMATOPE TPUMEHSIOT /IS PaclIMpPEHUS IIPeIENoB
U3MEPHTENBHBIX TPHOOPOB M JUIS U3OMISAUMH 3THX IPUGOPOB OT TOKOLIPOBOSIITHX
4acTel, HaXOAALLMXCS MO BEICOKMM HANPSHKEHHEM .

« Tpauchopmatop Toxa npHMEHSIOT AN MPeOBPA30BAHUSL GONBITHX TOKOB B TOKH,
KOTOpbIE YAOOHO H3MEPHTH aMIIEPMETPOM.

» Tpancdopmarop HanpsKeHHA TPUMERTIOT IS [IOHMIKEHHUS HALPSHKEHUS /10 BENTHYHHEL,
YNOOHOH fuisl u3Meper st OOBIYHBIM BOJIBTMETPOM.

+ Cnocob noaxmouenus TpancdopmaTopa Toka: HOEPBHYHYIO OOMOTKY ITOAKI/IIOYAIOT
MOCMTE0BATCIBHO, [103TOMY NS YMEHBLUEHHUS TOTEPh SHEPIUH H HANPAKEHHS
BBLIOUPAIOT HOTbINEE CeueHHE IPOBOJIOB TIEPBHYHOIM 0OMOTKH, BTopuunyio oomoTicy
COCAMHSKOT € KOPITYCOM TPaHC(OPMATOPA H 3a3eMIIAIOT JUlst GE30MAaCHOCTH HepCoHaTa.

» Crocob noaxmouekns TpaHchopMaTopa HalPHKEHUS: nepeuyHas 00MOTKa TaKoro
TpaHC(OPMATOPA BKITFOYACTCS B ABA THHERHBIX IPOBOJA CETH, HaMPsKEHUE KOTOPOI
M3MEPACTCS HITH KOHTPOJTHPYETCA; BO BTOPHUHYIO 0OMOTKY BKIIIOYAIOT BONBTMETP HILH
napajiesibHy1o 00MOTKY BATTMETPA, CYETYHKA MITH JPYTOro H3MEPHUTENBHOTO Ipubopa

Tema: DuexkTpuueckne mamuyer
ACHHXDOHHDBII ABHTATENL

= Cratop - 3710 ...

« Porop - 310 ...

o Cepneunuk Habupaercs ...

» B maser cepaeunuka cratopa yknagsiaeres ...

« Coenunenue 3Be3j0i - 9710 ...

o CoenuHeHHe TPEYTroILHUKOM - 3TO ...

« B nase cepaeunnka poropa yknamsgaerces ...

» KoporkosasmkiyTas 06MOTKa pOTOpa BBIMOMHSETCS ...

o DasHas 0OMOTKaA POTOPA BBINOJIHAETCS ...

e Marepuan, 13 k0TOpPOro BHIMOMHEHA 0GMOTKA KOPOTKO3AMKHYTOTO poTopa ...
+ Marepuar, u3 K0TOpOro BelIONHeHa 06MOTKA (a3HOro poTopa ...
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OTBeTsl;

* HenoasmxHas qacTs acHHXPOHHOTO NBHraTens

* Bpawaromas yacts acunxponHoro asuratens

» Cepreunuk HAGMPAIOT U3 OTHENLHEIX JIUCTOB SMCKTPOTEXHHYECKOM CTalH,
H3QJIHPOBAHHDIX IPYT OT /IpYra J1aKkoM Wi GyMaroif - 1s yMeHbITeHns HOTEPh Ha
BUXPEBBIE TOKH.

* B naswr cepneynnxa craropa yxnanssaeres Tpexdaznas 06MOTKa, KOHIL! H HAYAIO
KOTOPOH BBIBOASATCH Ha KOPOBKY BHIBOJIOB.

o Coenunenne 38e310# - 310 Takoe COCIMHCHHE, MPH KOTOPOM KOHL(BL BCEX Tpex (a3
COCAMHAIOTCS B OOLLYIO TOUKY.,

« CoeanHeHue TPeyroabLHUKOM - 3TO TAKOE COCIAMHCHHE, IIPH KOTOPOM HAYAJIO KAXKIOH
(aspr 06MoOTOK [€HEPaTOpa COEAUHIIOTCS ¢ KOHIIOM ApYro# ¢assl.

* B nase cepneunnka poropa sanusaior TFOPSHi ATIOMHHMI (0GMOTKa HAKOPOTKO
3aMKHYTa), a B [1a3hl CepAeYHAKA (asHOTro pOTOpa yKianbiBatoTes Tpexdasznas 06MOTKa.

» KopoTtko3zamkryTas 06MoTka POTOpPa BBIMOIHACTCS 1o THNY Genuusero xoneca. B nasax
POTOpa YKNAAbIBAKOT MACCHBHBIC CTEPIKHH, COEIMHEHHEIE HA TOPUEBBIX CTOPOHAX
MEAHBIMU KOJbUaMH. HacTo 9Ty 0OMOTKY H3TrOTaBIIHBAOT M3 ATIOMULH.

» DasHas 06MOTKa poTOpa BBIMOIHEHA 006HA CTaTOPHOM, T.€. IPOBOTHUKH
COOTBETCTBYIOUIMM 0DPa30M COENUHEHBI MeskKy COBOii, o0pa3sys Tpexdasuyio cucremy.

« U3 anromunus

» U3 memn

» [lpu nycke, xorna yactora Toka 06MOTKH POTOpa paBHa YacTOTEe TOKa 0OMOTKY cTaTopa,
HHAYKTABHOE COMpOTHBICHHE (XK) 3/IeMEHTAPHEIX IPOBOAHHKOR B riybune nasa
OTKa3bIBACTCsI 3HAUHTENBHBIM U TOKH B HUX PAKTHYECKH HE BO3HUKAIOT. IIpu 3ToM ToK
BRITCCHACTCA B BEPXHHE CIIOH cTepxkuel. [Tnomanp akTHBHOTO ceuenus cTepiacHel Oyaer
MEHDLIC HX FEOMETPUUECKON ILIOWAMH, YTO IKBUBATEHTHO YBEIHYCHHIO AKTHBHOTO
conporusiienns (assl 06MoTKH potopa. T.O., HauanbHLIH MYCKOBOH MOMEHT
OKasbIBacTCst yBe/MueHHBM. [lo Mepe BospacTanus yactoTsr BparreHus poTopa 4acToTa
TOKOB B €r0 CTEPIKHSAX YMEHBIIACTCS, OAHOBPEMEHHO C 3THM CHHDKASTCS U HHIYKTHBHOE
COMPOTHBIICHHE.

Mamuna no CTOSIHHOIO TOKA

* U3 uero coctout crarop ?

e U3 uero cocroar nomoca Mamuns! ?

» Jns uero cayskar rnasusle momoca ?

» OBMOTKA BO3BYHKACHMS - HTO ...

 Jlist 4ero cimyKaT JonoNHUTeNBHbIE MOToca ?
M3 4ero cocTouT potop (sxops) Mamumer TOCTOAHHOIO TOKA?
« Yro npeacrasnser coboit CCPIOEYHHK SKOps?
* Hro npeacrasnser coboif 06MoTKA Kopa?

» Hasunauenue konnexropa

+ M3 uero nabupator konnexrop?

« Hasnauenwue mertox

» U3 yero u3roraBnuBaior merku?

» Hasnaucnue mertxomepxarens

Otrersr;

* W3 cTauuHsl u cepeunnka
* U3 cepreunnka nonocnoro HAKOHECYHHKA, KaTyLIKH
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o Jlna Bo3OyxIeHUA MATHATHOTO MOJIsA

IT0 0OMOTKA KaTyILIEK MIaBHBIX [OJIFOCOB

o [l ycTpaHeHUs MCKpeHHUs 11071 TeTKaMu

M3 cepneunuka u o6MoTkH

[Tpencrarnsier cobod unaunmp, COOpaHHBIH U3 THCTOB ONEKTPOTEXHHYECKOH cTamnu,

M30/IMPOBaHHBIX APyl OT Apyra JIakoM i OyMaroii Juis yMeHbIeHus HOTEPL HA

BUXpEBbIE TOKH.

o Ilpeacrapnser co6oii cexuum, 06MOTKH BRJIIOYAIOTCA MEKIY CODOI rnocienoBaTensHo,
00pasys 3aMKHYTYIO LEMb, IPHCOEANHIIOTCS K KOJUIEKTOPHBIM IJIACTHHAM.

+  Kounexrop - ycrpoiicrso, KOHCTPYKTHBHO 06HeIHHEHHOE ¢ AKOPEM 3JIEKTPUIECKOH
MAILHHBI H ABAAIOIIECCS MEXAHHIECKHM IIPe00pasoBaTeieM YacTOThL.,

 Ero Habupaior u3 MeIHBIX InacTus, H30JIMPOBAHHBIX IPYT OT JPYyIrda MUKAHHTOBBIMH

OPOKJIaZIKamu.

[Tletku npennasHadens! s NOAKITIOYEHHs OGMOTKE AKOPS Yepe3 KOMIEKTOP K BHELIHEH

3JIEKTPOIIETIH.

IlleTku MoOryT 6BITH rpadUTHEIMH, YrofmbHO-rpaduTHBIMK, 6pOH30rpaHTHEIMU

» Ou npemuasHaueH 11 KpemneHns weTok.

3asemileHIe H 3a1y.IeHIe

 Ilouemy Henb3s nOAKIIOYATE TPOBOK 3a3eMITEHHS Ha TpYOELI OTOTITEH M MK
BOJOCHAOMKEHUA?

PeaibHo B ropoICKiX yeioBusaX BMyKaatoLue TOKY | Ip. MELIAOLIKE PaKTOPhl CTOJbL BETHKH,
4TO Ha DaTapee OTOMEHHS MOYKET OKa3aThes YTO YIoAHO, OHAKO OCHOBHAS npobnemMa, B Tom,
9TO TOK cpabaTbiBaHHs AaBTOMATOB 3alMTH IOCTATOUHO BeluK. COOTBETCTREHHO OIIMH U3
BAPHAHTOB BOSMOKHOH aBapuH - Mpoboit HAKOPOTKO (haskl Ha KOPIYC ¢ TOKOM YT€UYKH KaK pas
MAe-TO Ha rpaHULE cpabaThIBaHKs ABTOMATA, TO €CTh, B JIyMIIeM ciiydae 16 amrep. Uroro,
Aennm 2208 Ha 16A — nostygaem 15 oM, Beero kakux-to TPHALATE METPOB TpyO, U momyuute 15
oM. M motek Tok kyna-To, B CTOPOHY He muieHoro neca. Ho 3to Y’Ke He BaykHO. BaskHo To, yto B
cocenHei kBaptupe (10 KOTOpoii 3 MeTpa, a He 30, HalpsOKEHWe Ha KpaHe 1104TH Te ke 220.), a
BOT Ha, CKaXKEM, KaHAIM3ALLMOHHOM TpyOe — pealIbHBIH HOJb, HIIM OKOJIO TOTO.

» llouemy Henb3s JenaTe UMHTALUIO CXEMBI 3a3eMIICH IS

Coenunsas B eBpopozeTke "Hy1eBoM pabounit" u "HysneBott 3amUTHELH" MPOBOAHHKH, KAK HHOT/1a
MPAaKTUKYIOT HCKOTOPbIE "ymesbubl", Takas 3amena kpaiine onacua. He PEJIKH Cllydan
oTropanusa "pabovero Hyna" s mure. [locse 3Toro Ha Kopnyce Barero norpeGutens ouets
TpourHo pasmewmaerca 220B. [locneactsus SyayT npumepHo Takumu JKE, KaK u ¢ coceloM, ¢ ToH
PasHHUIICH, 4TO 3@ 9TO HH KTO OTBETCTBEHHOCTH HECTH He Oyner, kxpome TOro, KTO CACNAT Takoe
COGLMHEHHE. A KAK NOKA3BIBACT MPAKTHKA, ITO JeAlOT CAMH XKe X035eBa, T.K. CUUTAIOT cebs
AOCTATOYHBIMH CIICLHANTHCTAMH, YTOOBI HE BBI3BIBATE 3CKTPHKOB.

70 Takoe 3aHyNeHNE H KaK PeATH30BLIBACTCS?
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Onrnv n3 BapuanToB "3asemsenus” spasercs "sanyienue”. Ha kopmyce pacipeaesIuTeNIbHOTO
LUATa, Ha HTAXKE HMEETCH HYJICBOH MOTEHLHAN, & ECTH TOYHEE, HyJIEBOH IPOBOT, TPOXOISLLHMIA
UEPE3 ITOT CaMbl¥ LIHTOK, HMEET KOHTAKT ¢ KOPIIYCOM IUTA MOCPEACTBOM GOJITOBOTO
coenuHerus. HyieBbie [IPOBOAHKKH € PACTIONOKEHHBIX HA TOM ITAXkKe KBAPTUP, TOIKE
[PUCOCIHHAIOTCS K Koprycy wiuTa. Kaxapii U3 5THX KOHIOB 3aBeleH Moj1 cBoif 6ot (Ha
MPpaKTHKE Mpapia 4acTo BCTPEUAeTCs Mo NApHOE COSMHEHHE ITHX KOHLOB). BoT Kak pas Tyaa u
HA0 IIOJICOETMHATE HAIIT TPOBOJHUK, KOTOPLIH B MOCIencTBM GyIeT Ha3pBaThes
"3azemiieHremM".

« Korna HACTIONB3YCTCA KOHTYD 3a3eMIIEHHA H KaK €ro BLITOJIHHATE?

KouTyp 3azemiieHus npumenseTcs B 30aHUSX U COOPYIKEHHUAX C U3OIIHPOBAHHON CXeMO
saszemMienna?

Baste meraumnuecknit yronox 40x40 wmn 50x50, anuHuoM MeTpa 3, 3a61UTh ero B 3EMJTIO, YTOORI
33 HETO HE 3alHHATNCE, a HMEHHO, KOIlaeM My Ha JIBa ITHIKA JIONATEl B TIIyOHHY 1
MAKCHMAaTbHO 3a0HBaeM Ty/la Halll YTONOK, @ OT HEro MPOBeCTH Nposo [1B-3 (rubxuii,
MHOI'OKHIIBHBIN), CeYeHNHEeM He MEHEE 6 MM. KB. JI0 Pacrpee/MTe/IbHOTO [IHTA.

0 B HOBOCTPOHKAX UCHO/L3YETCS 3a3eMJIEHHE HITH 3aHyJicHue?

 Kaxas cxema 3a3emnenns OpUMEHIETCS B HOBOCTPOHKAX?

Hoeoctpoiiku no Beem nparmnam, 0GecedMBAIOTCS TPEXITPOBOLHBIM Kabenem (thaza, Hyms,
3EMJIA) B ONHO(A3HON CHCTEME M MATHIIPOBOHbI Kabellb (TPH (asbl, HyIb, 3eMilsl) B
Tpex(asHoil cHcTeme, T.e. no cucteme 3asemienns TN-C-S wmu TN-S, B Takux cucTemax
3aHYJIEHHSl HET.

4.2. MaTtepuansr st npakTHYecKHX paboT

JABOPATOPHAS PAGOTA Ne 1

« I3YHEHUE 3ABUCHMOCTH SJIEKTPHYECKOTO TOKA OT
CONPOTHUBJIEHMS»

UueTpykTak mo oxpase Tpyaa H TexHuke 6e30M2CHOCTH

Heas ypoka: 10Kka3aTh, 4to 3akoH OMa CIpaBeIMB HE TOMBKO Il BCEH JIIEKTPHYECKO#
UEMH, HO U 14 ODOro ero y4acTka.

Odopynosanune: ranbpaHnyecKue IEMEHTBL, AMITEPMETD, BOBTMETP, PE3UCTOP, KITOY,
COCAMHUTELHBIE MPOBOJIA.

Omnpenenenne: Cootnommenne mexay 3.1, C., COMPOTHBIEHHEM H TOKOM B 3aMKHYTOM
Lernu Bripakaetes 3akoHoM Oma, KoTopsli hopMy/HpyeTes Tak: TOK B 3aMKHYTOI ey
PAMO NPONOPLUHOHATIEH MIEKTPOABMKYILEH CHIIe H 06PAaTHO NPONOpPLHOHATEH
CONPOTHBIEHHUIO Beek 1enu. 3akon OMa BeIpakaeTest cieayrowel hopmymoii:
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I=E/(R+R0),
['ne R — conporusnenne BHemneii nemy,
RO - BHyTpeHHee conpoTHpieHue HMCTOYHHKA,

E — anexktpoasukyas cuna.
3axon Oma s yuacTka ueny sbipaxaercs Tak: I= U/R.

Ecin ymenbumTh conportusnenue Beeii nemnu, 1o To TOK B e YBEJIMUYMTCS.
Xon paboTsr:

CobpaTts nemns Ha ocHose puc. 1.

Onpenenuts ueny aesieHus amnepmerpa u BOJIbTMETpA.

Mamepurs DJIC MeTOUHMKA IPH PA3OMKHYTOM KIIOUe.

PaccunTaTe BHElUHEE cOMpoTHBIICHHE.

IIponssecTn namepeHue cuibl ToKa MO MOKA3aHUSIM aMnepMeTpa, 3aloIHUTE TabuLy,
[OCTPOMTE rPa)HK 3aBUCHMOCTH CHIIBI TOKA OT COTIPOTHBIIEHHUS.

R XA
® {1

Boisoasi: Ha ocHosanuum pacuetos u rpajyika MOKHO CIeaTh BBIBOJL, YTO C YBETHYCHHEM
CONPOTHBICHHS TOK B 3J1.LEMH YMEHBINACTCA,

DN

(9, G R PG

Puc.1

Kourponbusie Bonpocsr:

Kakumu rpubopamu MOXKHO HIMEPHTb TOK M Hanpsokenue?

1.

2. Yem 0nacHoO KOPOTKOE 3aMbIKaHHE ?

3. UTO TIPMMEHSIOT /ISl 3AIITUTHI 3eKTPHYECKO annaparypbl OT TOKOB KOPOTKHX
3aMbIKAHUEA?

JIureparypa:

. B. M. Ipotus «DnekrpoTeXHAKay.
2. TI. A. ByTeIpuH «DNeKTPOTEXHUKAY.
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JlabopaTopHas paGora Ne 2

"3agucumocts I/AC caMOUHAYKIHH OT CHJIBI TOKa'"

Hucrpykramx mo rexnuke 6e30macHocTy

Yuefnas nesib: paccMOTPETh BOSHHKHOBEHUE CaMOMHTYKIIMH, KaK YaCTHBIN crygail sBiieHus
HICKTPOMATHUTHOH MHAYKIIMH.

VYueousie 3agaun:

H3yquTh 31EKTPUUECKYIO CXEMY C HHIYKLHOHHOM KaTyIIkoi.

Beisicu b, BozHukHosenue DC cCaMOMHIYKIHHE M 3aBHCUMOCTD OT CHJIBI TOKA.

3arnepBaTh (hOpMy bl MArHUTHOTO MoToka, DJIC CaAMOMHTYKITHH, HHAYKTHBHOCTH, MAarHUTHOM
MPOHHILAEMOCTH CPE/IbL, B3AHMHOH MHIYKLUH, €TUHHULBI H3MEPEHHS BETUYHH, PH3HUCCKH
CMBIC/T BXOAAIIMX NapaMeTPOB M KO3 (GUIUHEHTOB IPONOPIHOHATBHOCTH.

OcBouTs pelieHue 3agad 1o aHHOH TeMe,

Hopma Bpemenn: 2 yaca

ObpasoBaTesibHbIe pe3y/iLTATEI, 3asiBJeHHbIE Bo DI'OC TPETHEro NMOKOJIeHHsT:

CrynenTt momxen

YMETh: OTIMCHIBATH 1 OOBACHATL ABNEHHE CAMOMHAYKUHHA. [TpHMeHsTS (GopMy BT TTpH petteruy
3a1a4

3HATB. CMBICTT ('I)HSH‘-!@CKOFI BCIIMYHUHEI HHOYKTHBHOCTD, [IPAKTHYECKOE IPUMEHEHHWE ABNICHUS
CAMOUHAOYKUMH, 3aBUCHMOCTD 3.].C. CaMOHHIYKIUHH OT CHJIBI TOKA

ObecneyeHHoCTh 3AHATHSI!
- METOAHYECKHE YKa3aHMs 10 BLIMTOTHEHHIO MPAKTHYECKOrO 3aHATHS

- TETpazb 1abopaTOPHO-TIpaKk THYECKas, MPOCTO# KapaHpall, MTHHeHKa, JJACTHK.
MynsTumeuitnbii npoektop. JeMOHCTpanHoHHas yCTaHOBKaA

[Topaaok nposeaeHus 3anaTHs:

Jlist BBInonHeHKs npakTHyeckoil paboTel yueGHast TpyTina pacnpeienseTcs o BapuaHTaM
Teoperuueckoe o6ocHoBanme

B 1831 r. aurnuiickuii Gpusux Maiixr @apazeit Joka3al, YTO H3IMEHSIOIIEECT MATHUTHOE [OJIE
«pouacT» ekTpuueckuid Tox. B 1864 r. /Dxelimc MakcBelul ero cooTeuecTBeH HHK LIpUIITEN K
BLIBOZLY. 9TO MEPEMCHHOE MarHUTHOE M0JIE, KOTOPOE BO3DYKAACTCH H3MEHIONMMCS TOKOM,
CO3a€T B OKPYIKAIOLIEM [TPOCTPAHCTRE HIIEKTPHYECKOE [10JIE, KOTOpOe BO30yKIaeT MardiMTHOE
rnone. TeopeTuueckn nokaszan cyiecTBOBaHHE 2MEeKTPOMAarHUTHLIX BOMH ¢ = 3-10% m/c.
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B 1887 r. okcriepuMeHTaNbHO 3/1EKTPOMArHHTHBIE BOJIHBL GbLIH oOnapysxenst [. ['epuem B
bepnuuckom ynusepcutere — subparop ['epua. Ssnenue BJIEKTPOMArHMTHOH MHAYKLIMH JIEXKUT B
OCHOBE YCTPOHCTBA IeHEPATOPOB MEKTPOCTAHIUMH, [IPEBPALIAIOTIHX MEXaHHYECKYIO JHEPTHIO B
anexTpuueckylo. 3J1C HHAYKIMKM B 3aMKHYTOM KOHTYPE paBHA CKOPOCTH H3MCHEHHS

o
MarHMTHOTO MOTOKA, B3STON CO 3HAKOM «MuHycy: fi=- O 3yax «MHHYC» 00ycnoRneH
Ilpasunom Jlenua onpesenstowum HanpaBaeHre HELYKUMOHHOTO TOKA: MATHHUTHOE ITONe
HHIYKIHOHHOTO TOKA B Ka)K/IbIH MOMEHT BPEMEHH TIPOTHBOAEHCTBYET H3MEHCHHIO MATHUTHOTO
IOTOKa, MOpPO/MBIIEro 3T0T TOK. [Ipasuno Jlenua nonreepxaaer 3CH B JJIEKTPOMAarHHUTHBIX
npoLeccax.

BaxHbiil wacTHb1i ciiyuail 2/1eKTpOMarHHTHO HHIYKIIHU — CAMOHHAYKLHS.

[Tpu caMOMHAYKIIMK M3MEHSIIOIIEECS MATHUTHOR TIOJE uuaynupyet JJ(C B ToM npoBoaHuKe, Mo
KOTOPOMY TEUET TOK, COZJAIOLIHE 3TO ToJe.

9J1C caMOHHIYKUMH NPAMO NPOTOPLUHOHATLHA CKOPOCTH U3MEHEHHSI CHITBI TOKA B TIPOBOAHHKE:

TR T
e=LATIAL Kosdduunment MpPONOPLHOHAILHOCTH L HAa3bIBAOT MHAYKTHBHOCTHIO.
MHIyKTHBHOCTE 3aBHCHT OT Pa3MEPOB K (OPMBI POBOHMKA, OT CBOWCTR CPEbL, B KOTOPOIl
HAXO/UTCH MPOBOAHUK.

MaruuThoe nose 6e3 21eKTPHUECKOro, TaK Ke Kak SJIEKTpUUECcKOoe Oe3 MarHUTHOTO, MOIyT
CYLUECTBOBAThL TONLKO B ONpeAcnéHHON CHCTEME OTCuéTa,

On ABIAIOTCS MPOABNEHHEM €AUHOTO LENOTO — MMEKTPOMATHUTHOTO TTONS 0c060i Gopmoit
matepus. OynaameHTanbHOe CBOHCTBO 3JIEKTPOMArHHTHOTO OIS~ H3MEHSSICh BO BPEMEHH,
MarHHTHOE MOJIe MOPOMKAACT IEPEMEHHOE JNEKTPHIECKOE [0JIE B HA0BOPOT.

OcHoBHBIE POpPMY.IbI

'l
M mix
JrS

o

B — monynns Bektopa MarauTHOM uHayKImy, T
2

S - mnowaas KOHTypa, M-

[ - euna toka, A

M may — MaKCUMATBHBIA MOMEHT CUITBI, H'M

= 3JHEPIrus MArHWTHOTO NoJst Toka, [k
Bonpoce! uis 3akpenienins TeopeTnueckoro MaTepuaa K HPAKTHYIECKOMY 3aHATHIO:

I. B u€M cOCTOMT ABNEHUE BIEKTPOMATHHTHON MHIYKIMH?
2. Cdopmynupyiite 3aKOH 3NEKTPOMATHHTHOH HHIYKIMH. 3aIHIIATE IO MATEMATHIECKOE
BLIpajKeHHeE.
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il

Chopmynupyiite npasuio Jlenua. [IpuBeauTe npuMeps! ero npuMeHeHusl.

1. Kaxue Toku Ha3pBaiOT BUXPEBBIMH (MiH Tokk Dyko). [TpombinienHoe npumenene.
Topmossmee aelicTBHe BHXPEBRIX TOKOB. ['alenue konebanuii cTpeyok B
M3MEPUTENBHBIX MpHOOpax. B MHAYKIIMOHHEIX Meyax /Ul CUJIBHOTO HAarpeBaHus M
MJI4BJICHUS METAIIJIOB, IETEKTOpAaX META/LIA Ha BXOJ1aX adpPOBOK3ANOB, TeaTpoB. B GriTy
CBUY- neyn. Bpen Buxpebix TOKOB. [loTepn sHepruu, Ha BhIICIEHHE TEIIA.

Kaxkoe saBiieHue nasbiBaetcs caMoMHAyKuHei? MaremMaruueckas samuch 3/C
CAaMOMHIOYKIIMH, €NHHHLA H3MEPEHHA.

2. Yro Takoe HHIYKTHBHOCTH KOHTYpa? OT 4€ro oHa 3aBUCHT.

3. UYro Takoe MarHWTHas MPOHHIIAEMOCTb CPEBL, YTO OHA XapaKTepu3yeT?

4. Kax maremartnyecku sanucats JJ[C B3aumuoit nnaykunn? Eqununa usmeperus

5. Or uero 3aBUCHT KO3()(ULIMEHT IPONOPLHOHANBEHOCTH B3aUMHOM HHIYKI[MH KOHTYPOB?
6. Ha kakoM sSBIeHUKM OCHOBAHO AedcTBUE TpaHc(hopMaTopa?

Coaepxanue u [MocieaoBaTe1bHOCTD BBITOTHEHHS MPAKTHYCCKOH padoThI:
3agayn npakTHYeCKoi padoThl:

3agamme 1

OTBeTHTH HA BBILIECTOALIME BOIIPOCH]

3agaua

OnpejenuTs HHAYKTHBHOCTD KaTyUIKH, €CTH MPH YMEHbIIEHHWH B HEl cruthl TOKa Ha 2,8 A 3a
62mc cpennee 3nadenune DJ]C camounaykuuu cocrarnser 14B (0,311w)

3agaua 3

OnpenennuTs MHLYKTHBHOCTD KaTYIIKHU L, ecliu npu u3MeHeHHH B Hel CHIIBI Toka oT 2 10 10A 3a
0.1¢ B xatymxke Bozuukaet 3/1C camonuaykuuu 40 B. (0,5I'H)

Jagaua 4

CKONBbKO BUTKOB MPOBO/A NONKHA COIEPIKAaTh 0OMOTKA Ha CTATTRHOM CEpJEYHHUKE C
nonepedHbiM ceyenneM 150 cm2, 4ToORl B HEH Npy M3MEHEeHHH MarHUTHOM HHAYKIHK ¢ 0,2 10
2.2 Tn B Teyenue 15 Mc Bosuukia 3J1C, pasnas 200B?

CrenaTts BRIBOABI

1o oxonuanuio naboparopHoii paGoThl CTYAEHT AOJKEH [1PEJCTABUTE: - BEITOIHEHHYIO B
paboueit TeTpaar NpakTHUECKyio paboTy B COOTBETCTBHHE C BBILICYKA3aAHHBIMH TPEOOBAHUSIMH.

Cncox JurepaTypbl:

1. Jmutpuena B.®. DnexTpoTeXHUKa JUIs Npo(eccHii H ClenHalbHOCTEH TEXHHYCCKOTO
npoduist. — M.: UI Axanemus, 2015

JlaGopaTopnas pa6ora Ne 3 no 3/1eKTpoTeXHHKe
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((HC’)ME[)GHHE CHJIBI TOKA H HANIPSIXKEeHHA»

MeTtoanueckas pazpaboTka ypoxa Ha TeMy «M3Mepenye Cuitbl Toka U HaNpsHKeHHs.

Ilenn ypoka: ObpazoatesbHas:

34KpPCIIHTEL 3HAHKS 06}"{3}OHJ,HXCH 0 METOLaxX H3MEPEHH S CHJIBI
TOKa H HaIlpsKEeHHA s

Passuparowas:

Pa3sBHUBATH NIPAKTUYECKHE YMEHUS M HABBIKH MTOJIB30BALUS
NpubOpaMHK /Tt U3MEpEHHs NapaMeTPOB JIEKTPHUCCKHX
LerneH, COBEpUIEHCTBOBATE y4ue0H0-UH(POPMALHOHHEIE HABLIKK
(ymenue o6pabarbiBaTh HH(POPMALMIO H COCTARIIATE TabITHLIBT),
Pa3BHBaTh HaD/IONATENBLHOCTD, HHHIIMATHBRY, BHUMAHHE,
namsaTh, BOOOpaKeHHe, TBOPYECKHE CIIOCOBHOCTH U
MO3HABATENBHELH HHTCPEC OOYYAIONIMXCS K JNEKTPOTEXHUKE,

Bocnurarenpyas:

Tun ypoxa: .

Bua ypoka: B

OGopynosaunue ypoka .
(xoMrutekT a4 .
BBIMOTHEHHS .
nadbopaTopHOH paboThl): B

Ilian ypoxa

BOCITHTBIBATH CAMOCTOSATE/IbHOCTE B KOMMYHUKATHBHOCTE
depes paboTy B rpynmax, 6epexHOe OTHOMIEHHE K CBOEMY
3J0POBBIO (YEPE3 3HAHHS O MpaBUiIax Ge30macHoro
HCIO/IB30BaHHs INEKTPOUPHOOPOB, C KOTOPBIMH MbI
COTIPHKACAEMCSI B KHU3HH).

YPOK KOHTPOIIA H OLIEHUBAHHS 3HAH UM

nabopaTtopHas pabora

HCTOUHUK IUTAHU,
HHM3KOBOJIBTHAS JlaMIla Ha [10/ICTaBKE;
BOJBTMETP;

aMIIEpMETP;

KITIOY;

COEJIMHHTENBHBIC IPOBOAA;

CEKYHIOMEp (HJIH Yachl € CeKyHIHON CTPEmKoii);

JTansl ypoka

Bpemsi, [Ipuémsl u meToanl
MHH

[. OpranusaliHOHHBIH MOMEHT,
COODIIEHHE M1aHaA paboThI HA YPOKE.

2 mun  [Mubopmanms npenopasarens

2. laCTpyKTaX 110 IPABMIAM TEXHHKH [2 MHH Mudopmanus npenonararens
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HesornacHocTH,

3. Bemosnnenue nabopatoproit 25 muH  [Mndopmanusnpenogasatens, mpaktuyeckue
paboTEL. JICHCTBHUS 00yyaromumxcs

4. Pacu&r cronmocty siekTposHeprun 7 Mud  [Peluenue pacuéTHoil 3amauy.
TBOpYECKOE 3ajaHne No2),

5. IlojiBeneHKEe HTOrOB ypoKa. 5 MuH  [Peduiekcus obyuaronuxcs
6. JlomamHee sajanue 2 Mun  [Mudopmanms npenopasaresis
Xoa ypoka

[. Opranu3sauMOHHBIA MOMEHT (2 MUHYTBI)

L. Mnerpykran no npasnnam TeXHHKA 6e3011aCHOCTH (2 MUHYTbI)

WncTpyknus no TexHuke 6e301aCHOCTH MPH MPOBELCHHUN naboparoproii paborsl «M3mepenne
CUJIbI TOKA M HAIPSIKEH U

Lo 1

bynpre BHUMATENbHEI M AMCLMILTHEAPOBAHHBI, TOUHO BBITOJIHSNTE yKasaHUs
[mpenojapBares.

He npuerynaiite k BbinonHenmo pabotsr 6e3 paspeLienus yauTess.

Pasmewadite npubopsl, Matepuaisl, 060pyI0BAHHE HA CROEM pabouem MecTe TakuM
06pa3om, 4TOOk! HCK/IIOUHTh HX TIAZICHHE WM OTPOKULIBAHHE.

IIpu npoBeieHn1 ONbITOB HE AOMYCKANHTE MpefeTHHBIX HACPY30K H3MEPUTENBHEIX
npubopos.

Crennre 3a MCPaBHOCTEIO BCEX KPEILIEHUH B MTPUGOpPAX H IPHCIIOCOBTEHISX.

[1pu cOopke sxcnepuMeHTaTBHBIX YCTAHOBOK MCTIONB3YHTE IPOBOAA ¢ HAKOHEUHHKAM C
MPOYHOH H30JIsLMEN BE3 BUAUMBIX NOBPEXKIEHUI.

[1pu cbopke anexTpruyeckol nenu n3beraiite nepecedeHns MIPOBOOB.

VlcTouHNK TOKA K 3NeKTPHYECKOM LeNH MOIKITIoYaiTe B 10C/ e IHIO0n 0YepEh.

He npukacaiitech K HaXOAAMIUMCS MO HANPSKEHUEM DITeMEHTaM LeNeH, JTHIEHHBIM
H3OISILIHH.

- o oxonuanuu paBoThl OTKITIOYMTE HCTOYHUK HNEKTPOTHTARHS, ITOC/IE Yero pasdepuTe

JNEKTPUYECKYH) LICTIb.

I1I. Beinosmenie naboparopnoii paborsl (25 MmunyT)

[lpenonasatens pacckassiBacT (M AEMOHCTPUPYET) MOPSIIOK BBIIOIHEHHS nmabopaTopHOit
paboTsr:

coOpaTh LeMb U3 HCTOUHMKA [IHTAHKS, JIaMITBI, AMTIEPMETPA | KIIF0UA, COEHHMB BCE
MOCIIEeOBATENbHQ,

NOAKIIOYUTE BOJIBTMETP Mapajule/IbHO IaMIle, 3aMKHY Th KJIKOY H H3MEPHTh HATIPSOKEHHE
( U ) na namne;

M3MEPUTH amnepmeTpoM cuity Toka ( 1) B nenu;

HAYCPTHTH B TETPA/IM CXEMY COOPAHHOM LI H 3aITHCATh TOKa3aHus IpUGOpoB;
BEIMHCIH T MOLIHOCTh TOKA B jJamne no dopmyne P=UxI;

paccuuTarh paboTy Toka B amrie no Gpopmyne A=UxIxt, usmepus Bpems ( t ) ropeHwus
TIaMIIBI B LEIH;
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*  PE3YNbTaThl U3MEPEHHI H PACYETOB (PU3HUECKHUX BENIMYMH 3AIIACATH B TAOTHILY:

[IposoauukHanpszxenune U, [Cuna Toka I,thema t, omHocThL TOKa P, [PaGora Toka A,
B A CceK BT sk

Jlammioyka

* Clelarth BRIBOJ (HAanucaTh, YeMY HAaYYUIIHCh [IPH BBINOJHEHHH paboTh).

OByuatoruecs BHINOMHAIOT NPaKTHYECKYIO YaCTh paGOTEI (COOMPAIOT DTEKTPHUECKYO LEIlD),
MPOU3BOJAT H3IMCPCHUSI HAIIPSAIKEHH S, CHJIBI TOKA H BPEMEHH, PACCUMTHIBAIOT MOILHOCTE H
padoTy TOKa B Mamne, U 0(OPMIIIIOT pe3yJIbTATEL

|
‘ P,=U,xI,

® . P,=U,x],

Beisoa. Yro6b! nprubope! He BHOCHIIN NOrPELIHOCTH MPH H3MEPEHHSX, AMIICPMETP BKITIOYA0T
10C/ICA0BATEILHO HIMEPAEMOMY YYaCTKy. A ero CONpOTHBIIEHHE JOIKHO OBbITh MUHHMMAIbHBIM
M0 CPABHEHHIO € CONPOTHBIICHUEM H3MEPSIEMOTO y4acTka. BoibT™MeTp MOAKIIOUAIOT
NapajlleNbHO K €ro CONPOTUBICHUE A0/DKHO OBITh OOJBLIIMM 110 CPABHEHHIO C CONPOTHBIICHHEM
H3MepseMoro yqactka. Ipu napamnensaoM coeuHeHNH N0TpebIisieMas MOIHOCTE OMbIIeE, Yem
npy nocnenoBarenbHoM (P; > Py), T.X. npyu napajuieIbHOM COeTHHEHUH CONPOTUBIICHHE LIENH
ymenbiaetes (Ry < R)). cnenoratensro, no 3akony Oma mist yyactka rierm (1= U /R ), cuna
ToKa ysenmuumnsaercs (I > 1)) npu NOCTOSHHOM HaNPsSEHWH HA [0JIF0caX HCTOUHMKA TOKA.
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Jlureparypa:
B. M. IIpouun «3SnektporexHukay 2012

[1. A. ByTteipun «2nexrpotextuka» 2012

JIABOPATOPHASI PABOTA Ne 4.
«M3MEPEHHUE 3JIEKTPHYECKHX CONIPOTUBJIEHW
MueTpykTak no oxpase Tpyaa H TeXHUKe 5e30MacHOCTH

I. EJb PABOTBI: MsyucHue npuuuunos u cmoco6os M3MEDPEHHS MalbIX, CPeAHuX U
OONBLIMX NEKTPHHECKUX COMPOTHRIIECHMUI.

2.0HPEAEJIEHUE. B noBceaHeBHOH IIPOM3BOACTBEHHOH INpAKTHKE HaCTO TIPUXOTATCS
M3MEpSTE CONMPOTUBIICHHA OTJENBHBIX OMIEMEHTOB 3JIEKTPUYECKON IeIH, CONMpPOTHBIICHUS
3a3CMJICHUS, COTIPOTHBICHHMSA H3OJSLHH SJIEKTPHYECKHX YCTAHOBOK, MAllMH H anmnapatos. C
TOYKH 3PCHUSL MCTOAHKH BCE D/IEKTPHYECKHE CONPOTHBIICHHUS AENATCS HA TPH I'PYIIELL a) MaJbie
conpotupienna (r < 1 Om); 0) cpeanne compotusnenns (1 < r < 105 Owm); B) Gombruue
conporusnenust (1 = 105 Owm). ManbMi 3/EKTPHYECKAMH COTPOTHBICHHSIMH OOJIALAIOT,
HanpyMep, OOMOTKH AKOpEH 3JEKTPHUYECKHX MANIMH TMOCTOSHHOIO TOKA, MOCIENOBATElbHBIC
OOMOTKH ~ 2JIEKTPOU3MEPHTENBHBIX TIPHGOPOB, WIYHTHI H T.I. CpenHumu  #  OOJBLITMMHA
SNEKTPHYECKUMH  CONPOTHBIICHHAMH  00NafiaioT napamieqbHble  OOMOTKH  BO3OYysAeHHUS
JNCKIPHYCCKAX MaLIMH MOCTOAHHOIO TOKA, MapajuleNbHble 0OMOTKM 3/IEKTPOU3MEPHTENBHEIX
npubopos u 1.1, CyLLECTBYIOT Pa3THYHbIE METOAB! HU3MEPEHHS DITEKTPHUECKHX COTPOTHBIICHHUH.
B naunoit pabote npeanaraercs NPOM3BECTH W3MEPEHHS SJIEKTPUUCCKHX COTIPOTHBIICHHi
pasjIMYHBIMH criocodamu: 1) oMMeTpoM; 2) OAMHAPHBEIM MOCTOM MOCTOSHHOIO TOKA: 3) Ha
MOCTOSIHHOM  TOKE — METOLOM aMmIIepMETpa W BONbTMETpa. K3amepenue sneKTpHYECKHX
COMPOTUBICHUH OMMETPOM. JUIA IPAMOTO H3MEPEHHS CONPOTHBIEHHS TIPUMEHSIOT OMMETPLI —
MarHHTO3JIEKTPUYECKHE npubophl, LIKATEl KOTOPBIX NPOrPayMpPOBAHBI B eNHHUIAX
conpoTuencHus, OMMETP COCTOMT M3 HCTOYHMKA [MTAHUS TMOCTOSHHOrO TOKA (barapen),
perymupoBoYHOro pesucropa Rper m muwumamnepmerpa. [IpuGop paGoTaeT Mo mpHHIHITY
n3MepeHus Toka npH nocrosuaod DJIC. Ilepen usmepenuem 3axumel RX  zaMmbIkaroTes
HAKOPOTKO, H PETYNIMPOBOYHBIM PE3UCTOPOM Rper BricTaBisiercs HONb HA WKaie mpubopa.
3aTeM MOAKIKOYAETCS H3MEPAEMOe CONpPOTHBICHHE M CHHMAETCH OTCYET. OMMETpBl  MMEIOT
DOMBLITYIO MOTPeHOCTD (K1ace TOYHOCTH 2,5) H HepaBHOMEpPHYIO (06paTHyIo) KAy,

3. XOIl PABOTDI: B paboTe Heo6X0AMMO POBECTH H3MEPEHHS COIPOTHBIEHHMIT OMMETPOM H
METO/IOM amriepMeTpa W BOJALTMETpa. CpPaBHUTh TOYHOCTH HM3MEPEHHH ITHX METOZOB Uil
MaJIbIX, CPEJHUX H BOJBbIIMX COMPOTUBIICHHIA.

I. M3yuuTh TeopeTHYeCKYIO 4acTh, MOArOTOBUTH OTYET M TONYYHTH AOMYCK K BBIMONHEHMIO
nabopatopHoii paboThl.

2. O3nakoMHTBCA ¢ 0GOPYI0BAHHEM H H3MEPUTEILHBIMU MPHGOPaMH,

3. 3anucars B TabAMIlY TEXHMUYECKHE LAHHBIE U3MEPHTENLHBIX MPUGOPOB, MCIIOJIB3YEMBIX NpPH
BRINOMHEHHH padoTer: Ceeaenns o6 nameputemsrbX npubopax PA PV Tun npuGopa Cucrema
M3MEPHTE/IBHOrO MeXaHu3mMa (HaumeHoBanue M obosHauenne) Ilpenen usmepenuit. Krmacce
TounocTH. Ponrtoka. lleHa nenenusa. A6COMIOTHAS NOrPelUHOCTE H3MEPEHHS.
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M3MEPEHWE COITPOTUBJIEHMST C TOMOIBIO OMMETPA (YHUBEPCAJILHOTO
M3MEPHUTEJILHOT O TIPUBEOPA):

1. 3@KKMBI OMMETpa 3aMKHHTE HAKOPOTKO.

o

: PGFYJ'IHPOBO‘-IHI:IM PE3UCTOPOM BBICTABUTH HOJIb HA LIIKAJIE npnﬁopa.

(%]

. IostkmounTe K 3a)1MaM H3MEPIEMOE COIIPOTHBIEHHUE H CHUMUTE OTCYET,
4. ViamepenHoe 3HaueHHe 3aUIIUTE B Tabuumy

M3MEPEHME COIIPOTUBJIEHUM METOJAOM AMIIEPMETPA M BOJIETMETPA 1.
BeiGepute cxeMmy BKIIOYeHUst MPUGOPOB € yueTOoM PEKOMEHIAIHH 0 TOYHOCTH H3MEpeHHH
CONIPOTHRIICHHH.

2. Cobepute cxemy 1. Ilo moxasaHMsM ammepmerpa BOJIBTMETPA, HCIONB3Ys H3BECTHLIE
3HAUEHHA COMPOTHBIICHUI amnepmeTpa u BoabTMerpa (rA  u 1B), onpesennte Benmmunny
conpotusienns rX no Gpopmynam sakona Oma.

3. OTBETHTL HA KOHTPOJIBHAIE BOIPOCHL.

4, O{]_JOpMHTIJ OTHET B COOTBETCTBHH C METOQUYECKHUMH YKasaHWsAMHA H IPEJOCTABUTL J1J1d
3allUTE] NIPEIIOAaBaTelio,

=P

R

(v)
WY

Puc.1.
4. BOITPOCHI AJ1sI KOHTPOJISA U CAMOKOHTPO.ISI CTYIEHTOB:

I. Ha xaxue rpynnsi fensrcs BCe 3JIGKTPHUECKHE COMPOTUBICHUS ¢ TOUKH 3PEHUS METOAUKH
nimepeHus?

2]

. C nmomoIbo Kakux npuGopoB MOKHO H3MEPSITh COMPOTURIEHUA?
3. Kakumu cniocoGamu MOKHO H3MEpSITS 3JIeKTpPHYECKHe CONPOTHUBJIEHHA?
4. Ha uem ocHoBan METo/ aMiiepMeTpa U BOTBTMETPA [IpH H3MEDEHHH CONMPOTHRIICHHS ?

5. Kakwue cymectyior crnocoOsl BKIIOUEHHS IIpuOOPOB NIPH H3AMEPEHUU METOJOM amrnepMeTpa u
BOJBTMETPA U B KAKHMX CITy4asx 3TH CIOCOOL! IPHMEHSIOTCS ?

6. O0BACHUTE NPHHIUKMI ACHCTBUS 3EKTPOHAMEPHTEIBHOIO MOCTA MOCTOSHHOIO TOKA.

BBIBO/BI: cambivi TOUHBIME METONAMH HM3MEPEHHIA COTNIPOTHBIIEHHH SBJISIIOTS : MOCTOBOM
METOAL M MCTOA aMNEPMETPa-BOALTMETPA, TaK Kak MPHOOPBI OMMETPHI MMEKT GONBIIYIO
MOTPETIIHOCTD M3MEPCHUH M OTHOCSTCA K KNaccy TOUYHOCTH — 2,5 (nudpa yKasblBaeT oubKy
H3MEpEeHUH B TIPOIIEHTAX)

JIureparypa:
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B. M. [lpomun «3nekrporexnuxay 2012

I1. A. Byteipun «Diekrporexuuxa» 2012

4.3. Texer 3ananus

Tecrosoe 3aganue aas uToroBoii arrectanun no aueuunnue OIL03. OcHOBBI
.')J'ICI{T['J!]TCXHHKH

Bapuaunr - 1
No
3ananue (Bonpoc) Oreer

o/

1 | Yro Takoe Tok?

2 | Ennnuna usmepenus DJ1C

3 | Uro Takoe 3neKTpuueckoe

CONpPOTHRIEHKE?
4 | OnpezenuTe TOK, KOTOPbIH

Oyner NpoXoaUTE [0 HHTH
JIaMMbl HAKATTMBAHWS, €CJIM HUTh
umeeT conporusnenue 240 Om,
a laMra BKJIOUYEHA B CETh
Hanpamxenrem 120 B.

5 | Haiite onpenenenue sakona
Owma 119 monHoi uenw

6 | Onpenennte sHepruo,
PACXOLYEMYIO 2JIeKTPUUECKOH
mIuTo# MotHocTeio 400 Bt B
TEUEHHE 5 YACOB.

7 | IlpounTaiite BTOpOi 3aKoH
KupxropaZE=X]*R

8 | Kakumu conpoTusneHusmMu
obnajaer uensb nepeMeHHOro
TOKa?

9 | Kakumu cnocobamu coeMHIIOT
Meaucay coboit dassl npu
NpHUMEHEHUK Tpex(asHoi
CHCTeMbI?

10 | Kako# npoBoa HaseizatoT
HYJIEBBIM [1POBOAOM?

11 | Ina gero npeaHasHauen
TpaHcgopmarop?

12 | Yro HasbiBaeTCH
EKTPOMArHUTHOM CUIIOH?

Tecrosoe 3apanue qust HTOroBo arrecTanuu no aMeuuminme OIL03. OcHOBBI
31eKTPOTEXHHKH



Bapuanr -2

No
/1

3ananmne (Bonpoc)

Oreer

Haiite onpenenenne
MePEMEHHOr0 TOKa

Enuuuna usmepenus
3IEKTPHHUECKOTO
COIPOTHB/IEHHUS

(&5 ]

Yo HazbIBAETCS MIOTHOCTBIO
TOKA

Onpenenurte CONpOTHBIIEHHKE,
INEKTPUYECKOro YTIOra, ec/iu
YTIOT BKJTFOUCH B CCTh Halpia-
Kednuem 240 B, u toxom 4 A,

Ln

JlakiTe onpenenexue 3akoHa
Owma ang yyacTtka
SIICKTPHYECKON LEIn

OnpesenuTe MOLWHOCT JIaMIIBI
HaKaTWBAHMS, €CITH OHa
BK/IIOYEHA B CETh HAMpPsIKEHUEM
220 B, a Tok npoxonsumii no
BONIb(pamMoBoii crimpanu 0,5 A,

[IpouuTaiiTe nepsouIi 3aKoH
Kupxroda

2l =0

Kaxue MOIIIHOCTH Henu
IEPEMEHHOI'0 TOKA Pa3I1uan?

3anuiuMTe COOTHOLUEHME
NUHEHHBIX U (ha3HBIX TOKOB
HalpsHKEHUS B Tpex(asHoi
LENH MPY COSANHEHHH 3BE3/10H?

JI1s wero npefHazHaueH
HYJIEBOH NMPOBOJ NpH
CoeMHEHUH TpeX (pasHok
CHCTEMBI 3Be371057

Jng yero npeaHazHaueH
reseparop?

M3 xakux BHLOB 3HEpruu
MOIKHO MOJTYYHTH
3EKTPHYECKYIO 3HEPruio?

9TAJIOH OTBETOB

Otrsetsl (1 BapuanTa)

Orteer (2 Bapuanra)

Hanparnennoe asusierue
3apSJIOB M0 TIPOBOAHHKY

Toxk, KOTOpEIH ¢ TeyeHHEM BpeMEHH U3MEHAETCS TI0
BCJIMYMHE M HAMpPABIEHUIO

BosbT (B)

Om

[IpenarcTBue Ha nyTH

OTHOLLIEHHE BeTHYHHEI TOKA K TUTIOIAH IIOIIEPEYHOIO
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[MPOXOACACHHSA DJT. TOKA

CEYCHHS ITPOBOIA

4 |I=U/R=120/240=0,5A

R=U/1=240/4=60 Om

5 | Tok B an. uenu npamo
nponopuuoxainex IJ1C
HCTOYHMKA MPUAOKEHHOrO K
nenu ¥ obpaTHo
HPONOPLUOHATIEH CyMME
BHEIHETO H BHYTPEHHETO
COIIPOTHBJIEHUSA HCTOYHHKA.

Tox na yyacTky nenu npsmo nponopuHoHaTen
MPUITOKEHHOMY HAPSKSHUIO B 06paTHO
NpONOPLHOHANIEH COTPOTHBICHHUIO JaHHOTO ydacTka. |
=U/R

6 | A=Pt=400*5=2000 Br/u=2

kBt1/u

P =U*I=220*0,5=110 Br

7 | Anrebpanueckas cymma DJIC
3aMKHYTOT'0 KOHTYpa =
anredbpanveckoit cymme
[aJ€HUs HANPSAKEHUS ITOTO
KOHTYpa.

AunreGpanyeckas cymMma TOKOB BETBEit 715 10000
y371a 3J1. LieI¥ paBHa HYITIO.

8 | AKTHBHBIM, HH/YKTHBHBIM,
E€MKOCTHBIM, ITOJTHBIM

AKTHBHAs, PEAKTUBHAS, [10/THAS.

9 | 3Be3noi. TpeyroabHUKOM

UJ‘| e \/3Uq) IJ] =i I:p

10 | ITpoBoa, coequHeHHBIH ¢

MpH COENUHEHHH 3BE310H,

HEHTpaIbHOH (HYJIEBOMH) TOYKOM

Jlns BBIpaBHUBAHKS [TOTEHIIHAIOB.

11 | JIna npeobpa3zoBanus BeJIHYHHDBI
HAIpPAKEHHU TEPEMEHHOTO TOKa

0e3 H3IMEHEHHMA YACTOTEI.

JIns nomyyeHus 31eKTpUIECKOi SHeprun

12 | Cuna, geiicTByrowlas Ha
NPOBOAHUK. C TOKOM
MOMELIEHHBIH B MArHUTHOE

1o,

[1051€, CO CTOPOHbI MATHUTHOT'O

MexaHuuecKoH, TenI0BoH, ONTHYECKOM, XMMHYECKOH,
COJIHEYHOHH.

Bpemst Ha MOATOTOBKY 1 BbINOJIHEHHE:

NOJArOTOBKA 5 MHH.;
BEINOJiHeHHE 30 MMH.;
oopMIIEHHE U c/laua 5 MUH.;

scero 40 mud.

3a HPAaBHJILHBIH OTBET Ha BOMPOCHI HJIH BEPHOE PEIIEHHE 3a0a4YH BRICTABJILCTCS MONOKHATETLHAS

oueHka — 1 6an.

3a He 1paBUIIbHLIA OTBET Ha BOMPOCKI WIIH HEBEPHOE PENIEHHE 3a1a9 BhICTABIILETCS

oTpuliaTenbHas olenka — () 6anioB.

[Mxana onenxu o6pazosaTenbHbIX JOCTHIKEHH

[Ipouent pe3ynbraTuBHOCTH (NpaBHIIBHBIX

Ouerka YPoBHA MOAOTORKY
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OTBETOB) Gaswt (oTMeTKa) EAABduk R
9 = 100 5 OTIHHHO
80 = 89 4 XOpOWwo
0+79 3 YAOBAE TBOPHTCILHO
MeHee 70 2 HEYAORIETBOPHTETHHO

5 Ouenka ocBoeHHs y4eGHON AHCHUILIHHDI

Kommext matepuanoe ans nposeaenus anbbepeHuporaHHoro 3ayera.

B cocras komnnekra BxoauT 3ananue ans oGyuatommxcs, naker NpernojaBaTeis U OLUEHO4HAs
BEOMOCTb.

Hasnauenue: KomMniekr oleHo4HbIX MaTePUATOB npeHasHAYCHEI 15 KOHTPOJIS U OLIEHKH
PE3YNLTATOB OCBOCHHS AMCLIMMIHHBL «OCHOBBI SNIEKTPOTEXHUKKY N0 NPOeccHH
151902.03Cranounuk (Merannoobpaboria)

C Lenbio 0BNAafeHHs yKa3aHHBIM BUAOM MPO(ECCHOHANLHOMN AeSTeNbHOCTH K COOTBETCTRYHOLLHMH
NPOQECCHOHANBHBIMU KOMNETEHUMAMH 0BYHaIOLUMIICS B XO1e OCBOEHMUS y4eOHOM AnCLHNINHD]
HOJIZKEH: YMETh:

- HATATH CTPYKTYPHbIC, MOHTACHBIE U MPOCTHIE PHHUMIMAIBHBIE STEKTPUUECKHE CXEMBI;

- PACCHUHTLIBATE H H3MEPATL OCHOBHBIC MTAPAMETPEI MMPOCTBIX 3JICKTPUYECKHX, MATHHTHDIX |
3MEKTPOHHBIX LEne;

- HCTIONTB30BaTh B pab0OTe H3MEPHTEIBHEIE IIPHOOPHI;

- YCKATb H OCTAaHABNMBATL SJICKTPOJIBUIATE/IH, YCTAHOBICHHBIE HA IKCIITYATHPYEMOM
obopynoBaHuu

JHATL:

- CAMHHLBI HIMEPCHMS CHIIBI TOKA, HANPSIKESHMS, MOIIHOCTH 3/IEKTPHYECKOTO TOKA,
COIMPOTHBIIEHHS,

- MCTOJIBT pacy€Ta M U3MEpPEeHHs OCHOBHBIX [IAPaMETPOB MPOCTHIX JJIEKTPHYECKHX, MAlHUTHEIX H
JNICKTPOHHBIX LIEMNEH,

- CBOACTBA MOCTOSIHHOTO H MEPEMEHHOr0 TOKA,

- HPUHLHKIIBI TOCNIEIOBATEILHOrO U MapaiieNnbHOr0 MPOBOJHUKOR U HCTOYHHKOR TOKa;

- 3EKTPOHIMEPHTC/IbHBIE MTPUDOPEI, MX YCTPOHCTBO, MPHMHLMI JeHCTBUS H U [IpaBuia
BKJIFOUCHHS B JJIEKTPUYECKYIO LIEMNb;

- CBOMCTBA MarHUTHOTO MOJS;

- ABHTaTEeNN NOCTOSHHOIO H NMEPEMEHHOr0 TOKa, HX YCTPOHCTBO K MPUHIIKI JEHCTBHS,

- [IpaBuJla IMycKa, OCTAHOBKH 2JIEKTPOJBHTATEINICH YCTAHOBICHHBIX HA OKCTLTYaTHPYEMOM
obopyioBaHKuH;

- annapaTtypy 3alluThl 3J1eKTPOIBUTATENEHH;

- METO/BI 3aLUMTEI OT KOPOTKOIO 3aMBIKaHHUS;

- 3a3eMJIEHHE, 3aHYJICHHE.

a TaKKke obluKe KoMNeTeHUMH, opMupyloLLMecs B npoLecce oceoerus OTTOI & uenou:

OK 01. Beibupats cnocoBel petueHus sanay NPO(EeCCHOHANBHON AESTENBHOCTH, NPUMEHHUTENEHO K
Pa3IMYHBIM KOHTEKCTAM.

OK 02. OcyiuecTsaath novck, aHANM3 H MHTEPNIPETALIO HH(pOpMaLK, HEOOXOAUMOI st
BBINOJHEHHWA 3a1a4 Npo(ecCHOHANBHOMN AEATEIBHOCTH,

OK 03. Tnanuposats 1 peanu3oBbIBaTh COGCTBEHHOE MpO(eccHOHANLHOR U THYHOCTHOE PA3BUTHE.
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OK 04. PaGoTaTh B KOANEKTHEE H KomaHzae, 3QOEKTHBHO B3aUMOAEHCTROBATD C KOJlleramu,
PYKOBOACTBOM, KITHEHTAMH.

OK 05. OcylecTnaTh yCTHYIO W TMCHMEHHYIO KOMMYHHKALMIO HA TOCYAapPCTBEHHOM SI3bIKE C
Yu€TOM 0COGEHHOCTEH COLMAILHOTO M KYJILTYPHOIO KOHTEKCTA.

OK 06. [posensats FPaXAAHCKO-MATPHOTUHECKYIO MO3HLIMIO, IEMOHCTPUPOBATHL OCO3HAHHOE
MOBE/ICHHE Ha OCHOBE TPAAHLIMOHHBIX OOLLEYEOBEYECKMX LIEHHOCTEH.

OK 07. CozneficTBoBaTh cCOXpaHEHHIO OKPYKAIOLIEH cpejbl, pecypcocbepeskernto,>¢dhexTupHo
ACHCTBOBATEL B YPE3BbIYAIHbLIX CUTYALMSX.

OK.08. HMcnone3osats cpeacTea husnueckoit KYAbTYPbI /151 COXpPAHEHWS W YKPEMIeHHS 3/10POBES B
fpouecce NpoeccHoHanbHOM AESTENLHOCTHH NOAAEPKAHUS HEOBXOAMMOTrO YPOBHs (PHU3HYECKOH
MOArOTOBNEHHOCTH.

OK.09. Henoib30BaTh MHGOPMALMOHHBIE TEXHONOMHHN B NpoecCHOHANTBHON AEATENLHOCTH.
OK.10. TMonb3oBaTbea npodeccHoHanbHOM AOKYMCHTaUMEH Ha rocy1apCcTBEHHOM M MHOCTPAHHOM
A3bIKE.

OK.11. INnanupoeats NPEANPHHUMATENBCKYIO AEATENBHOCTD B NpoheccHoHabHoil cdepe
NOMyHEHHbIX POPECCHOHANbHBIX 3HAHWHA (1718 I0HOLLeH).

DOpMOH NPOMEKYTOHHO# aTTECTALMHU MO AUCLMIJIMHE SBSETCS A epeHUMpoBaHHBIi 3aueT.,

6.ITepeuenn pekomensyembix yueOHBIX H3AaHMI, HUurepuer-pecypceos,
AOHOIHHTEAbHOH JIUTEPaATypPhI
OcHoBHBIE HCTOYHHKH:

1. Byreipun I1. A. Dnexrporexuuka — M.: Uz, Lentp «Axanemusi», 2013 r.

2. Kacatkun A. C. DiiekTpoTexHuka — M.: u3, [lentp «Axagemusy, 2013 r.

,HOI'IOIIH]!TC.HI}HI:[E HCTOYHHKH:

I. Hosuxos I1.H., Kaydman B, Toruees O.B. u ap. 3agaunuk mo SJEKTPOTEXHHUKE. Yy,
nocodue s YHIIO. (3-E U3]1.), pud MO. UL Axanemus, 2012. - 336 c.

2. Ipomwun B.M.,Pabouas teTpans x 1abopaTOPHO-NPAKTHHECKUM PabOTaM 110 SEKTPOTEXHUKE,
Yu. nocobue, I'pud Onobpero DkcnepTHLIM COBETOM 1O npodeccHonansHOMY 00pa30BaHHIO

MunoGpasopanns Poceuu, Akagemus, 201 Ir., 80 cTp.

3. Ilpormns B.M. JlaGopaTtopHo-TipakTideckue paGoTsI 1o SNIEKTPOTEXHUKE. Yu.rmocobue ang
YHIIO. I'pud MO., "Axanemus", 2013. - 192 ¢.

4.Baxtuna E. A. anexTpoTexHHKa H 3IEKTPOHHKA. JlabopaTopHbiit mpakTHKYM, YueGHoe

nocodue jus By308 — M.: «Munekcan, 2013 ¢
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7. MunucTepeTso o6pasoBaiua MockoBckoit obnactu
["ocynapersennoe 6romkeTHoe npodeccuoHansHoe 0bpa3oBaTebHOE
yupexaenre MockoBekoi obnacTu
«Ceprueso-Ilocanckuii konnemx»

BEJOMOCTb
MPOMEKYTOUHOU aTTeCTaLIUK
YueOnsiii ron 20__ /20__ Cemectp 4 Kypc 2 pynna
npodecens: 15.01.32 Onepatop cTAHKOB ¢ IPOrPAMMHBIM YIIPABICHHEM.
Dopma koHTpos: 3a4eT / AudepentnpoBantsiii 3aueT (MoAYEPKHYTS)
[To yuebnoi ancuunnune OI1.03. «OCHOBBI IMEKTPOTEXHHUKI

JlaTa npoeenenus 3auyera . Ilpenonapatens: Opumak B. T
OHO obyuaromuxcs OueHxa 1o [Noanuce npenoxasarens
D hepeHIHPOBAHHOM Y

3a4€Ty




Hucno obyuarowmxes Ha 3auere —
M3 Hux 5 «oTnuubon -

4 «xopowoy -

3 «YLOBNETBOPHTENLHOY -

2 «HEYNOBNETBOPHTENLHOY -

He sBuncs

He ponyuen

3ap. oTHeneHHem

[Ipenopasarens

/ Opuuwak B. T/
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