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BBeeHHe

B ofpasoBarensHOM mOpolecce IO AUCHMIUIAHE «ONEKTPOTEXHHKa» Hapagy ¢
TEOPETHYECKHM OOyYeHHeM 3HAYHTENBHOE MECTO OTBOJMTCA JaGOpaTOPHBIM H NPAKTHIECKHM
pabotam. TpaBuibHOE COYETAHHE TEOPETHYECKHX 3HAHHH ¢ TPAKTUKOH BbLINONHEHHA
naGOpaTopHbIX M MNpPaKTHYeCKUX paboT o00eCneuMBaET BLICOKOE KaueCTBO IOATOTOBKH
CHICUAITHCTOB.

Hacrosmue MeToguyeckye yKa3aHus NPeICTaBIioT cob0oH PYKOBOACTBO 1O BBINOIHEHHIO
na60OpaTOpHBIX M MPAKTHYECKMX paboT, COCTABNEHHOE B COOTBETCTBHH C MpOrpamMmoR
NUCIMIUIMELl  «DJNEKTPOTEXHUKA» Ui OCHOBHOM mpodeccHoHanbHOH — oGpasoBarenbHON
mporpaMmbl  juis  npodeccuit  11.02.03  Oxcmyatanms o6opyAOBaHHA — PajMOCBA3H M
3NEKTPOPaNHOHABHUIAIMH CY/IOB.

MeTomvYecKHe yKasaHHsA: CONepxaT o6lMe yKasaHHsS MO COOPKE JJIEKTPHYECKHX CXeM,
METO/IMKE W3MepeHH#H M 006paoTke pe3yNbTaTOB 3SKCHIEPUMEHTOB. B KaxaoM omucakun
nabopaTopHoit paboThl 3HAYUTENEHOC BHHMAHHE YIENCHO 4eTKOH (OpMYITMDOBKE NMPOTPAMMBbL
naGopatopHoii paGoTbI, NOPAAKY e¢ BHIMOAHEeHHs. KpoMe Toro, omicanus nabopaTopHsix paGoT
coznepaT KOHTPONbHEIE BOMPOCH!, HEOOXOAMMBIE AT TIOATOTOBKH K 3allHTE.

O6mue moio:keHnn o paboTe JabopaTopHn

Jlo Hauana nabopaTOpHBIX paGoOT CTYAEHTHI 00A3aHBI O3HAKOMHTHCS C OpraHM3aumei ux
BLIMOJIHCHHSA, NPABUIAMH TEXHUKA (€30NIaCHOCTH B NabOpaTOpPHH SNEKTPOTEXHHKH M MPOHTH
HHCTPYKTaX 110 TEXHUKe Ge30I1aCHOCTH ¢ PaclUCKOH: 06 3TOM, B COOTBETCTBYIOIIEM: XKypHATIE.

Tpu BHIMONHEHMH CTyHeHTaMH JaGopatopHodi paGorsr Ha paGodem: Mecre MOTYT
HAXOMUTBCA TONBKO MATEpPHAIBL; HeOOXONMMBIE M4 BHTIOTHEHHH NaHHOH paGOTHI: HHCTPYKLWH,
PYKOBOACTBA ¥ YEPHOBBIE 3alHCH 110 IPOBOMMON paboTe.

Ilpy BEmONHEHUH paboT B JAGOPATOPHM CTYAEHTH! 06A3aHBI: GepexHO OOpalaThCs ¢
naGOpaTOPHEIM HMMYIIECTBOM, 3HATh IpaBHIa [OJB3OBAHHS H3MEPHTENHBIMU TpHGOpaMH;
NPUMEHATH IPHGOPHI H ANNIAPATHI TONBKO MO MPAMOMY HA3HAYEHHIO -B IIpe/ieNax, AOMyCTUMBIX,
BEJIHYMH TOKA U HAIIPSDKECHAS.

CTymeHTHl, BHHOBHbIE B IIOBPEXIEHHH TNpHGOpOB K anmapaToB, HeCyT 3a 3TO
MaTepHaTbHYIO OTBETCTBEHHOCT.

Ipasuia Texuuky GesonacHocTH npH pabore B naGopaTopun o6mei 31eKTPOTEXHHKH

1. TpoBoauts paGoTy Ha CTEHJE pa3peInacTcs rPyNNe CTYASHTOB He MEHEE JBYX Y€NOBEK.
PaGoTa Ha CTeHAE OAHOTO CTYAEHTa Da3pellaeTcs B MOpAAKE HCKIIOYECHHS H TOIRKO B
NpUCYTCTBHM TIPENo/IaBaTeNs WiK 1aGopaHTa.

2. Tepen cBopkoli cxeMbl Ha paBoYeM MeCTe CTYHEHTH! 00513aHB! yOSAUTECS, UTO CTEH]
1a60paTopHOii yCTAHOBKH OTKIIFOYEH OT CETH 3MEKTPONHTAHHA,

3. C60pKY CXeMBI: pa3pemiaeTcs MPOM3BOMHMTH TONBKO HCHPABHBIMH H30JMPOBAHHBIMH
[IPOBOJaMH C HAKOHEYHHKAMH.

4. ToUTIOHATE CXEMY K DJIEKTPOCETH Pa3spelnacTCs TOJIBKO ¢ PaspelieHH: MPErnoAaBaTelis
unu nabopanTa.

5.Tlepen MODKMIOYEHHEM: CXEMBL: K ONIEKTPOCETH CTYACHTHI IOMKHBEI 0GA3aTENbHO
yGeqUTLCS, YTO HHKTO He NPHKACAETCA K TOKOBEIYIIHUM YacCTAM YCTAHOBKH,

6. B cnyuae HEOGXOMMMOCTH KaKMX-THOO MEPEIUIOUEHHH MM OTKIIOUEHHH JJIEMEHTOB
SKCIIEPUMEHTANLHON YCTAHOBKH; HAXOAAMIEHCS MOJ HANMPSKEHHEM, YCTAHOBKA [OJDKHA OBITH
OTKJIFOUEHA OT CETH,

7. BKTIOYeHHE U OTKIIIOYEHHE CTEHAA OT 3MEKTPOCETH NOHKHO IPONU3BOAUTECSA OXHHUM: H TEM
e JULoM. B ciyuae HeHOpManbHO# paGOTHl yCTAHOBKU HIIH. YIrPo3e MOPaXEHHUS, JNEKTPHYECKAM
TOKOM KOTO-JHG0 H3 paGOTArOMHX, OTKIIOUEHHE CTEHNa OT CETH JOJDKHO GBITh IPOU3BEACHO
HeMeIEHHO IOGBIM: H3 y4acTHHKOB paboTsl. O CIyYHBIIEMCS TOSDKHO GBITh HOMOKEHO
DPYKOBOTUTENMO paboT i KoMy-1uG0 H3 TlepcoHana nadopaTopuq. [ToBTOpHOE BKIFOUEHHE
YCTAHOBKH MOXeET GBITh JIONYLIEHO TOIbKO PYKOBOMTENEM PaGoT 110CTIe €€ MPOBEPKH H
yCTpaHeHHs HEHCIIPaBHOCTEH,

8. TIpu BpeMeHHOM NpexpalleHiy paboT Ha TabopaTOPHOM CTEHAE OH IOJDKEH 6BITH
OTKJTIOYEH OT CETH.
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| — MarHHTOMPOBO OGMOTKH HATIPSDKEHHS; 2 — OOMOTKA HATIPSDKEHHS; 3 — MarHUTONPOBOA 0GMOTKM
Toka; 4 — 06MOTKa ToKa; 5 — npoTuBonoMOC: 6 AMcK: 7 — ock; 8 — uepBAuHas nepenava; 9 — caeTHLIA
MEXAHH3M
PucyHok 6 — Cxema noscHAIoWas NpUHLIMN AEACTBHS CUETHHKA

HoMuHatbHAs MOCTOAHHAS cverynka. Ynucno o6opoToB AucKa, MPUXOAALIEECH HA EAMHMLYY
YUMTLIBAEMON CUETUHKOM 9SHEPriM, HA3bIBAIOT MEPENaTOYHBIM YMCIOM cueTuMka., Hampumep, B
macnopte ckazaHo «2000 ofopoto coorserctsyloT | kBT ¢ ux». Koapduumenr, obpatHsid
fepefaTOuHOMY HMCAy, T.6. OJHEPrus, MNPUXOAALEAACH HAa OAMH OFOPOT AKCKa, Ha3bIBAeTCH
HoMuHaLHO nocmoannoll cuemyid Coy. Hanpumep:

c 236001000 _ ggoBmc
2000

noar ~

ob.
3Has Cyon M UKo 060poTos N, MOXKHO ONPENEUTh NOTPEONEHNIO aKTHBHYIO 3HEPIUIO:

W=C,N

Knacchl TOYHOCTH MHAYKLHOHHBIX CYETUWKOB (3a[alOTCS OTHOCHTENBLHOW TOrPEIHOCTHIO)
oBbiuno HeBbicoku: 0,3; 1,0; 1,5; 2,0; 2,5; 4.0.
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3aknwouenne

Jlanvoe nocobue pa3paboTaHo B COOTBETCTBMW ¢ paGoueii mporpammol  yueGHoi
AUCUMMITHHABI « JAEKTPOTEXHUKAY AMISl CTYACHTOB TEXHUKYMa.

TproBpeTeHHple  CTYAESHTAMH NPAKTHYECKHE HABBLIKM JKCMEpHMEHTANbHON paboTel 1
06paBoTKH IKCTICPUMEHTAIBHBIX JaHHbIX NO3BOAAIOT osee rNybOKO YCBOHTbL OCHOBHbIC MOHATHS H
OCHOBbI EKTPOTEXHHKH.

Kpome Toro. nmpaxkrhueckas ACSTeNbHOCTb A€/aeT 3aHATHA YBIEKATe/lbHbIMH W TIPHBUBAET
HAaBbIKH paboThi ¢ W3IMEPHTEBHBIMU NPUOOPaMH 1 0GOPYIOBAHHEM, Pa3BHBAET HAOMIOAATENBHOCTE
1 YMEHUE NOTHHECKM MBICINTD.

Mocne NpoBEACHHs NaHHOTO NPAaKTHKYMa CTYAEHTHI A0JDKHbL

~  yMeTb NPOU3BOANTE H3MEPEHUS
—  ompejenaTh napaMeTpsl LEenH;

- NNAaHUPOBaTb, NOATOTABINBATD ¥ TIPOBOAHTE IKCTICPHMEHTHI;
— 00OpabaThiBaTh 3KCNEPUMEHTANILHbIE AAHHbIE,

—  MpOBOAHTHL CPABHHTEbHbIN aHANNS;

—  MNOJATBEPHIATH DKCTMEPUMEHT TEOPETHUCCKHM MATEPHANIOM,
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Dueprusa, 2013
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6. DaekTpoTexHUKa K 3aexTpoHnka /mon pea B.U.Ieraenko — M.: Akagemus, 2014,
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9. Hosukoe TLH., Kaypmau B.S.. Tonuees O.B. 3apnaunuk mo snekTpoTexHuke — M.
Akagemus, 2012.
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TEMATHKA CAMOCTOSITEJIbHOM PABOTBI

O 00~ AW —

—_ - e
N o= O

13

14

15

16
17
18

XapakTepucTiKa cynoBbix kabeneli mapox KHPO, HPIIIM, KPHI',
KMIIBI

CoeqyiHEHHE 11 OTBETBJIEHHE XU IIPOBOJIOB U Kabenel

Cyuika ¥ IponuTKa H30NALNY CUIOBBIX Kabeneii

Hopwmbl conpoTHBAEHHS U30MALNH

O6MoTku TpaHcdopmaTopa

PeMOHT 3nekTpopacnpeieTUTeNIbHEIX YCTPOHCTB

Marepuaitbl H U3[eNus, IPUMEHSIEMbIE B 3JIEKTPHYECKHX MalllHHaX
OcoBeHHocTY napannenbHo# paboTe! renepatopos IIT

dusnueckuii  cMbici  npeoOpa3oBaHUs  3NEKTPHYECKOH 3HEPrUM B
MEXAHHYECKYIO, NEHCTBUA KoJuteKTopa B aBuratesisx 11T

[eHepaTopsl MOCTOSHHOTO TOKa ¢ JAByMsa M Oomee ob6MOTKaMM
BO30Y)KAEHUS, 3NMEKTPOMAILNHHBIE YCUITUTENHN POAOILHOTO MO
BeckoHTakTHBIE JBUraTeNH NNOCTOAHHOIO TOKA

OcofeHHOCTH  yCTpOMCTBA M TNMPHMEHEHHs CYHOBBIX Tpex(asHbIX
TpaHc(popMaTopoB

HaMepuTensHele TpaHcHOPMATOPbl TOKAa W HAMpPDKEHHs, KITACCHI
tounoctH no FOCT

OCOBeHHOCTH KOHCTPYKUHH W 3KCMAYATalMH CYAOBBIX aCHHXPOHHBIX
MaLIKH

dusnueckuit  cMbicn  (a303aMEHAIOILEr0  YCTPOHCTBA B CXeMe
0JTHO]A3HOTO 3EeKTPOABUIaTENA

ACHHXPOHHBIE BJIEKTPOBUraTeNN C TOJHBIM POTOPOM, ACHHXPOHHBIE
TaxoreHepaTophl

BecuietouHble CHHXPOHHBIE JBUTATENH

PaGoTa CHHXPOHHOTO ABUIaTells B PeXHME KOMIEHCATOpa PEakTUBHOM
MOILLIHOCTH
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BBEJAEHHE

B cooTBeTcTBUM ¢ UENAMH K 3adayaMH HpO(bCCCHOHaIIBHOﬁ JCATCABHOCTH U

COOTBETCTBYIOIINMHU HpO(i)eCCHOHaJTBHLIMH KOMIIETCHUHAMH 06yqarou1m7m${ B Xone
BBITTOJIHEHHS CAMOCTOSTENBHOH pa6OTI>I JOJDKEH:

HMETh ﬂpaKTH‘leCKl/lﬁ OonbIT:

coBMmoAeH!s TpeGOoBaHUI K 9MEKTPOCTAHLHAM H 2JIEKTPHYECKMM CETAM Ha
cynax;

BHIDOpA MaTEPUATIOB U O0OOPYLOBaHUS, MPUMEHAEMBIX NPH OOCIYXMBAHHH U
peMOHTe;

MPOKJIALKY 1 9KCILUTYaTallny KabenbHOl MPOBOIKU Ha CYIHE;

HECTH BaxTy COIVIACHO PacIMCaHHIO.

yMeTh:

BBISIBJIATH HEWCIIPABHOCTU 3NEKTPooOOpynOBaHUS CyAHA, OCYLIECTBIATH €ro
PEMOHT W PEryiHpoBKY, TPOBOAUTE KOHCEPBALMIO U PACKOHCEPBALIHIO MAIIIHH,
CYWIKY U PeTyNHpPOBKY;

MPOBOANTL TEXHUUYECKOEe OOCTyXKMBAaHWE M PEMOHT PacTpeie/TUTENbHBIX
YCTPOHCTB W aliapaTypsl YNpPaBieHHs, NMPUOOPOB 3allUTBl OT MEPErpysoK
JNIEKTPHUECKHX CETEH, MEeKTPOoceTeH U HarpeBaTeNbHbIX NPHOOPOB;
OCYLIECTB/ATH TOArOTOBKY K paboTe, IyCK, MCMOJB30BaHHE B JACHCTBHUY,
NpoBepKy pexuma paboThl, OCTAHOBKY M TEXHMYECKOe OBCIYXHBaHHE
arperaToB M MeXaHH3MOB Cy/10BOM 3JIEKTPOCTAHLHH;

OCYIIECTBAATh TeXHUUYecKoe OOCHy)KUBaHME W PEMOHT 3JIEKTPONpPUBOAOB
BCIIOMOTATE/IbHBIX MEXaHH3MOB CYJOBBIX CHCTEM M MALIMHHOTO NOMEILEHNUS;
KOHTPOJIHPOBaTh MOAaYy 3JIEKTPOIHEPTHH HA 3JIEKTPOMABHUraTeNd pYNEBOro
npupoga. nebenku, Opawmuis W OPYTEX  ONEKTPUOUUMPOBAHHBIX
BCIIOMOTaTeNIbHBIX MEXaHH3MOB U CHCTEM,;

o0cny)KnBaTh OCBETHTEJIBHYIO 3JIEKTPOYCTAHOBOYHYIO u
TMyCKOPETyAMPYIOULYIO allapatypy, aKKyMyJIsTOpHBIE Garaped, aBapuitHylo,
KOMAH/HYIO H TeNe(POHHYIO CBSI3b;

OCYWIECTBNIATE ~ TEXHHYECKOe  OOCTYXMBaHME  CHTHANBHBIX  OFHEH,
MPOKEKTOPOB. CPEACTB aBapuHHON NpeayNpefuTeNbHON CUTHANK3AUMA H
OpPYTHX CBETOBBIX U CHTHAJIBHBIX YCTPOUCTB;

OCYLIECTBIATH TEXHHUECKOE OOCITY)KHBAHNE U PEMOHT IJIABHBIX I€HEPAaTOPOB,
rpebHEIX  SneKTpoaBuraTeneil. rpebHOM  3MEeKTPUYECKOH YCTAHOBKHM U
annaparyps! yNpasleHHs 3NeKTPOABHKEHHEM CY0B;

[10J1b30BATECSA KOHTPOJIBHO-U3MEPHTENBHBIMHI IPHOOPAMH U MHCTPYMEHTaMH;
BBINOJIHATE TpeBOBaHMA K KAyecTBY COelMHeHMH M yknanke KaGenefl.
NMPOBOJMTL  JEMOHTaX, PEMOHT, TNpOKNagKy U  MOHTax  Kabeneii
3nexTpoobopya0BaHus CYIHA,

BECTH YCTaHOBIIEHHYIO TEXHHYECKYIO JIOKYMEHTALHIO o
3eKTPOOOOPYAOBAHHIO CYIHA.
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3Hd1b.

CymoOBble 3IJIEKTpHUECKHE CTaHLMM, HX Ha3HauyeHWe, KlacCHpHKaLMIO,
XapaKTepHCTHKH, YCTPOHCTBO, 06NacTh MPHMEHEHHS; CXEMBI PaCTIpe/ie/IeHus
JIEKTPUYECKOM SHEPrHM Ha CyJaX, MX THIBl M XapaKTEPUCTHKH, pacyer
JEKTPHUECKHX CeTel. HX TeXHUUecKoe 06CTyKHBAaHHE H PEMOHT;

OCHOBBl M TMpPUHUUN JEHCTBUS 3NEKTPHUYECKUX MallMH, 3JIeKTPONpPUBOIOB,
3JTEMEHTOB aBTOMATHKH, JIEKTPOU3MEPUTENBHBIX NPUGOPOB;

rpeGHbIe 3JeKTpUUeCKHe YCTAHOBKM, CYHOBBIE CHCTEMBI KOHTPOIS, CBS3H,
YNPaBNeHHs M CHTHANM3ALNY;

HazHauyeHWe, TPUHUMM [JeficTBHA M  pacrlloNioXKeHHEe paclpeneUTeNbHbIX
YCTPOHCTB;

pasMellleHHe, KOHCTPYKLMIO, TOPAHOK YCTAHOBKHM TNIaBHOIO CYAOBOTO
ANEeKTPOPACTIPEIeNNTENBHOTO HTA; CYIOBBIE 3JEKTPOpacnpeleuTeNbHbIE
IMUTHI 3aKPHITOTO M OTKPLITOTO THIOB; eHEPATOPHBIE H PACTIpEeUTENBHbIE
naHenu, NaHean ynpasneHus 31eKTPOCTaHUHMH,

Ha3HAueHHe ABTOMATH3UPOBAHHBIX YCTPOWCTB, PerylHpyOMX —paboTy
NEKTPOOOOPYAOBAHUS;

CXeMy ¥ YCTPOWCTBO ammapaTypbl aBTOMaTHUYECKOH CHHXPOHHM3AlMH, CXeMbl
pacnpefiefieHHs  OMIeKTPUYECKOW JHEpPTMHM Ha CydaX, WX THIOBl H
XapaKTepHCTHKHY;

Ha3HaUY€HUE, YCTPONCTBO NPUOOPOB KOHTPOJA COMPOTHBACHHS HW30JIALMHY,
NOPANOK BKIKOUEHHUS H MPHHIMUI JeHCTBHS;

Ha3HauyeHHEe, YCTPOMCTBO MpUOOPOB 3aMIMTBl TEHEPATOPOB OT MEPErpy30K U
KOPOTKOrO 3aMBIKaHHs;

CY[0BO€ 3JIeKTPOOCBELICHHE H ATEKTPOHAr peBaTeNbHbIE IPHOOPHI;
annaparypy CyIOBBIX OCBETHTENBHBIX U CHTHAIBHBIX YCTAHOBOK.
MeTroan4eckue ykaszaHus pa3paboTaHbl Ha OCHOBE TpeboBaHWM H HMEIOT

CCBUJIKHM Ha CIEAYIOIHE HOPMAaTHBHBIE TOKYMCHTHI!

@OIOC CIIO 26.02.06 DkcrutyaTals CYAOBOr0 3JIeKTpooOOPYyAOBAaHHA U

CPECACTB aBTOMATUKH;

MC)KL[}’HapO[lHaH KounBeHUus O MOANOTOBKE U AUINIOMHPOBAHUUA MOPAKOB

1 HeceHuH BaxThl 1978 roaa, ¢ monpaskamu 2010 roga.

Pomxepo H.M. CnpaBouHMK CyHOBOrO 3JIEKTPOMEXaHHKA, 3JIEKTPHKA. —

Tpancnopr, 2003, 319 c.

PYKOBOJCTBO 110 TEXHUYECKOMY HA30Py 3a CylaMH B a3kcrutyaTauun. CII6,

Poccuiickuit Mopckoii peructp, 2000 — 167 c.
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Kon HaumeHoBaHHUe pe3yabTata 06ydeHHst

OcymecTBIATE 00CTYKHBaHKUE U 3KCITYaTalHIO XOMOANUIbHOTO
oBopynoBaHus (10 OTPACAM).

YuacTBOBaTH B NPOBEACHUH PEMOHTA, H UCIIBITAHMA XOJIOAUNBHBIX
MalllVH, H HACTPOHKH KOHTPOJIbHO-U3MepUTENbHBIX npubopos (KUIT)
U CPEJCTB aBTOMATHKH.

OBnajieHHe OCHOBaMH CIIECAPHOrO Aea.

TToHUMaTh CYUIHOCTb ¥ COLMATBHYIO 3HAUMMOCTS cBoei Oymymei
npoQeccut, MpOsBAATEL K Hel YCTOHYMBLIN MHTEpEC
OpraHu30BLIBATE COGCTBEHHYIO IEATENIbHOCTb, BHIGHPATh TUNIOBbIE
METO/BI ¥ CNIOCOGBI BEITOJTHEHNs! TPOdEeCCHOHANBHEIX 3a/1ad,
OLIEHHBATh UX 3Q(PEKTHBHOCTD ¥ KaUeCTBO

[TpuHMMATH pellieHHs! B CTaHAAPTHBIX M HECTAHAAPTHBIX CHTYaLUAX U
HECTH 32 HUX OTBETCTBEHHOCTS.

OcCyIECTBIATE MOMCK U UCTIO/B30BaHUe HHbOPMALUH, HEOOXOAUMOH
17151 5GeKTUBHOTO BBIMOJIHEHHS NPO(DECCHOHANBHBIX 331134,
npodecCHOHANIBHOIO U JIWYHOCTHOTO Pa3BUTHSA

Ucnonb3oBaTh HHPOPMALMOHHO-KOMMYHHKALHOHHbIE TEXHOIOTHH B
npodeccroHanbHON NeATeNbHOCTH

OK 6 PaboTaTs B KOJUIEKTUBE W KOMaHe, 3(pheKTHBHO 00mAaThHC ¢
KOJUIEraMu, PyKOBOJICTBOM, NTOTpebUTeNIAMU
OK 7 BpaThb Ha ce6sl OTBETCTBEHHOCTE 32 paboTy YIEHOB KOMaH/IbI
(MOMYHHEHHBIX), 38 PE3YJIbTAT BBITIOJHEHHA 3aJaHHH
K8

O CamMOCTOSTENBHO ONpeenaTh 3aa4y NPOodecCUOHANLHOTO H

JINYHOCTHOTO PA3BUTHSL, 3AHUMATBCS caMO0Opa30BaHHEM, OCO3HAHHO
JIaHUPOBATH NOBbILIEHHE KBANTHPHKALMK

OpHEHTUPOBATECS B YCIIOBHSX YaCTOH CMEHBI TEXHOJIOTUH B
TpodeCCHOHATBHOM NeATETBHOCTH

OfecneunBaTk 6E30MaCHbIE YCITOBHS TPYIa B TPOQecCHOHANBHOM

JCATCABHOCTH
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TEMATUKA CAMOCTOATEJIBHOU PABOTBHI

CamocTtosTeabHas pabora Ne 1 OcHOBEI IONYYeHHs HCKYCCTBEHHOTO
xonona. du3uka U TEPMOJIWHAMEKA NPOLECCOB

Lean paGoTbl:

1. Hzyuenue crocoOOB MOSy4EHHS HU3KHX TEMIIEPATYD

2. H3yyenue TepMOIMHAMHYECKUX OCHOB paboumx MpoLEccoB

MeToauveckHe YKa3aHUst

[MoHuKeHHe TeMIepaTyphl OXaxJaeMoro oOBeKTa AOCTHIAETCS OTBOJAOM
OT HEro TEIOTHI ¢ MOMOLIBIO BOABI, aTMOCHEpHOro Bo3ayxa i pabouero Tena.

B repBoM ciiyuae npoLecc OXJIaiIeHHS BO3MOXEH, €CIH TeMmeparypa
OXJIAX2EMOT0 00BEKTa BBIILIE TEMIIEPATyphl OKpyXKarollel cpenrl. OH mpoTeKaeTr
6e3 3arpaT 2HEpPrHM M Ha3bIBAETCA ecTeCTBEHHBIM. Bo BTOpoM cCiydae, Korzaa
TeMIepaTypa oxyaxaaeMoro o6beKTa HMXe TEMNEpaTyphl OKpYXKalowlei cpensl,
TENnoTa OT HEro OTBOAMTCA pabouyMM TefoM, MMEILMM elle Oonee HU3KYIO
Temmneparypy. Takoe oxJlaxAeHHE Ha3blBACTCA UCKYCCTBEHHBIM.

B oCHOBe HCKYCCTBEHHOTO OXJIAXACHWS NekaT ciedytomue (usnueckue
NpoLECcChl:

- W3MEHEHWE arperaTHOTO COCTOSIHHS BeEIIEeCTBa (IIABNEHUE, KHIEHHE,
cy6muMaLns);

- pacluMpeHye U APOCCeMpoBaHHeE Ta3a;

- BuxpeBoit 3 deKT Panka;

- TepmoanexTpuyeckuil adpodext IlensToe;

- MarHeTokajaopuueckuif s dexr.

O6BACHUTE 3HAYEHHE THX TMOHATHI. BeluepTuTe cxemy BUXPEBOH TpyOBI.
JlaiiTe KOMMEHTapHH MO MOBOLY TOTO, Kak oHa paboTaer.

Brinonuute koHcmekt (1) ¢. 5 — 16. Beimumure B TeTpaib (opmyJsl
YAENBHOTO 06beMa v(ar’/kz) 1 TIOTHOCTH BELIECTRA p (xr/M°); obliee KOMMUECTBO
tennotsl Q(B Jxk)

OTBeTHTE Ha BOMPOCHL.

PaGoTa odopMIISETCA B BHIE KOHCIIEKTA U MOMIEXHUT 3aIuTe (OLeHKE).

JIurepatypa

A6pynemanos X.A., Bansikoa JLH., Capaiikuna W.IL XonoausbHele

MalIMHbI M YCTaHOBKH, X 3KcruTyaranus. — M.: Konoc, 2006. — 328 c.
KoHnTpoJibHbIE BOMPOCHI

1. Yro npencTasisior coboii Tennora U xonoa?

2. Kakoe COCTOSHHE Teja COOTBETCTBYET abCONIOTHOMY  HYJIIO
TemnepaTypsi?

3. Kako#f TeMIlepaTypHOW IWIKanoM TNOME3YIOTCA B  XOJOIMJIBHOH
TeXHHKE?

4. Yro npeacTasisgeT coboi INOTHOCTH BelecTsa. Kaxk eé paccuurars?

5. Kakue BeJIMYMHBI HCTONB3YIOT [N XapPaKTEPUCTHKH COCTOSHUS
JKUIKOCTH K rasos?

6. Uro npeAcTaBniseT cobol Tennonepenada?

7. Kak U3MEPSCTCA KONTUUECTBO TEroThI?
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8. JlaiiTe onpefe/ieHHe SHTANBIINY (1). Bhlpasute yAenbHYIO SHTAIBNHIO.

9. Onuiukre TepMOAWHAMUYECKHE OCHOBBl paboumx  MOpoLECcCOB
(TBEpIble, JKUAKUE UM arperaTHble ra3oo6pa3Hble COCTOAHHUS).

10. 3anonHute Tabauuy

NeNe | TTpouece XapaKTepHCTHKA NPOLIEcCa

IlnasneHne

OrtBepaeBanue

Hacplnenue

Kunenue

(LR ES AVER (S e

KonpeHcauus

6 Cybnnmauus

11. Bocrnonb3yiiTech MMEIOIMMHUCS y Bac 3HAHUAMH U 0OBACHUTE
TepMoaMHaMHUeckue auarpamMmel s,T — mumarpamma, ilgp — muarpamma. Kak
U306paxaroTcs H306apbl, H30XOPbI, H303HTANBIIE?

12.  HWcnomesyiite pucynoxk 1.2 c¢.15 (1) nana  obbaAcHeHus
NpPHHLUMIKAIBHON CXeMbl [EHCTBHSI TEMIOBOrO JABUTATENs W  XONOAMIBHON
MAallIKWHBL.

CamocTosiTenbHan paGora Ne 2 OCHOBHEIE ~ XJIafareHTBl U
xnagoHocuTenu. Mx cpoiicta. TexHuka GesomacHocTH Tmpu  pabore ¢
XJlagareHTamu

Hesn paGoThi

1. Msy4uTs TpeGOBaHUs K XJ1aJareHTaM H XJIaAOHOCUTEIIM
2. CocrasuTh Tabnuiel «OCHOBHEBIE CBOHCTBA XJ/IaHareHTOB)
3. W3yuuTs TeXHUKY 6e30MacHOCTY MpHu paboTe ¢ XJagareHTaMu

MeTogu1ecKHe YKa3aHHsA

K xonomunmeHBIM  areHTam XONMOAWIBHBIX ~MAIINH MpPEXbABIAIOTCA
tpeboBanus:

- HOCTATOUHO BHICOKOE AABIEHHE B UCMAPUTEIE,

- yMepeHHoe JaB/ieHHe KOHIEHCALMM NpH TeMIepaType OKpYyXatolleH
cpensl;

- HeBoJbLIas BENMYHHA OTHOLICHHS JaBieHUA KOHJCHCALMH W KHITCHUS,

- BbICOKas yhesibHas 0GbeMHAs XOJIOAONPOH3BOANTENEHOCTE BCACBIBAEMBIX
KOMIIPECCOpOM NapoB.;

- HETOKCHYHOCTb U APYTHE.

Knaccubuuupyiite paGoure BelecTBa XOAOMUNBHEIX MatuH (2) ¢.23 - 25

UsyuuTe npeabsisisemsie Tpebosanus Ha (1) cTp. 23. 3akoHcmekTHpy#HTe.
CocTaBbTe TabAMIbl CBOIMCTB OTAENBHBIX XiagareHToB R22, R134a, R404A,
R407C, R410A, R717(2) c. 23 - 32.

UTo 03HAYAIOT CUMBOJIB M HyMepallls X/1ajarenra?

3anomuuTe: cuMBOJ R (HauanbHas Gyksa ciioBa refrigerant — XJIajareHT).

TTepBas undpa — YUCNO aTOMOB YINepod, YMEHBIICHHOE HA EAHHHLLY;

Bropas uudpa — 4HCNO aTOMOB BOAOPOAA, YBEIHUEHHOE HA EAMHHLLY;

TpeTbs undpa — uncno aToMoB dhropa.




image114.png




image7.png
Ilepevyens 1abopaTOPHBIX U MPAKTHYECKHX padoT

JlaGopaTopHas paborbl

UsmepeHne yReNbHOTO CONPOTHBACHHA

HccnenoBanme 3I€KTPHYECKOH LENH ¢ IOCIE0BATENbHBIM: COCAUMHEHHEM IOTpeOuTENeH,

U3yueHne CBOMCTE LieMH CO CMELIAHHBIM COENHHEHNEM NOTpeOuTENEeH

HccnenoBanue 1enu TIIEPEMEHHOI0 TOKA.

Onpenenenne MOIIHOCTH B LEMH ICPEMEHHOI0 TOKa

Hccenenopanue Leny Tpex¢asHOro NepeMEHHOTO TOKa

Omnpenenenne K03(hHHUIHEHTa MOLITHOCTH.

HW3yuenune NpuHLHN paboTel: oHOGasHOro TpaHchopMaTopa.

Hccnenopanue pabouux XapakTEPUCTHK TpeX(hasHOro aCHHXPOHHOTO ABHTaTeN

IIpaxrH4eckne paboTsl

Pacuér 3meKTpHuecKol LieH MOCTOSIHHOTO TOKA.

Pacuér anexTprueckoi 1IenH NeEpEMEHHOTO TOKa.

M3MepHTeNbHBIE CHCTEMBI JIEKTPOMEXaHHYECKHIX TPHOOPOB.

JIABOPATOPHASI PABOTA
Tema: VzmepeHue yaeapHOTO CONPOTHBIICHHA

Leny pabompi - U3yueHHE 3aKOHOB MOCTOSHHOTO TOKA H NPOCTEHIINX NPUEMOB pacieTa
Pa3BETBIEHHBIX 3JIEKTPHYECKUX LIEHEH; ONpeneseHHe yAeAbHOro COMPOTHBIIEHHS Marepuana
MPOBOIHHKA.

Hpubope u npunadnexcrocmu. ycranopka FPM-0.1, 3akoHbI IOCTOAHHOTO TOKA

Jlannas naboparopHas paGoTa MOCBSIICHA H3YYEHHIO 3aKOHOB IIOCTOSHHOTO TOKa,
3HAKOMCTBY C TNPOCTEHIIMMHM NPUEMaMH pacyeTa pPa3BETBIEHHBIX ONEKTPHUECKUX LCICH.
BeimonHss  ee, CTYIEHTHl  NpUOGPETAaloT  HEOOXOMMMBIE — HABBIKM  paboTBl ¢
3IEKTPOH3MEPHUTENBHEIMA  IIPHOOpaMH, OLEHHBAIOT MOrPELIHOCTh  JKCIEPHMEHTAIBHOTrO
ompefenenns (Gu3MYeCKON BENHUMHBI (B IAHHOM Clydae - YAENHHOTO CONpPOTHBIICHHS
METAJUTHYECKON IIPOBOJIOKH),
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[pounraiite naparpad 13.3 llpaBuna xpaHeHus X0JIOAUIBHOro areHrta (1)
¢.298 — 299. BrlyunTe npasuia.

PatoTa odopmnsercs B BUe KOHCIIEKTa H MOANEKHUT 3aIKTe (OLEHKE).

Jutepatypa

1.A6aynsmanoB X.A., Bansikoa JLU., Capaiiknna W.II. XosnoaunbHeie
MalIMHbI ¥ YCTAHOBKH, UX dKcMTyaTauus. — M.: Konoc, 2006. - 328c.

2Komies W.JI. CynoBble XONOAWIbHBIC YCTAHOBKU: ydeGHoe mocobue/
Ounecca. ®enuke, 2009, c. 23 - 32

KoHTpo/ILHBIE BONpoChI

1.  Kakue XOJIOAUNBHBIE areHTHl SBASIOTCS CambIMH
pacnpoCcTpaHeHHbIMHK?

2. Kakue xnagareHTbl MOTYT OBITh HCKJIIOUEHB! M3 CITHCKA paspeleHHbIX
K 2040 1.7

3. Kakue xnafgareHTsl yCreulHo 3aMeHsIOT Apyr Apyra?

4. Kakum TpeGoBaHHAM HOKHb] YAOBIETBOPATE XNafareHTsr CXVY?

5. Yto moxeT OBITH HCIOJB30BaHO KaK CBOeOOPasHbl OpakoBOYHEIN
noKasaTenb I X1afareHToB?

6.  Yrto Takoe 030HOAKTUBHOCTB XJagareHra?

7. Kaxoel TpeGoBaHus TeXHHKH Oe3omacHOCTH mipu  pabote ¢
xnagareHTamMmu?

CamocrositenbHass  paGora Ne 3 JlopmueBele MPAMOTOYHBIE H
HemnpsAMOTOYHbIe KoMpeccopsl, [IpuHLUNEL paboTH. Y3ibl. JeTanu.

Henn paboTsbi:

1. UsyueHne npuHUMNDA  pabOTHl  TOPWIHEBBIX  MPAMOTOYHBIX U

HEMPAMOTOYHBIX KOMIIPECCOPOB
2. W3yuenue y3noB U Jaetanel OPIIHEBHIX KOMIIPECCOPOB
MeTtoauyeckHe YKa3aHHs

IMepenecure B TeTpane (1) puc. 2.3 CxeMpl MOPIIHEBLIX KOMIIPECCOPOB, PHC.
2.4 CxeMsl padoThl GeckpeHUKOIIHEIX KOMTIPeccopos ¢. 39.

O6BACHNUTE, Kak OHH paGoTaloT (a - IPAMOTOUHBIH, 6 — HENPAMOTOYHBIH, B —
HEMPAMOTOUHBI ¢ nepedepriiHbIM PacIIoNokKeHHEM BCACHIBAIOLIETO KilanaHa).

CocTaBbTe CITMCOK AeTanel U y3N0B MOPLUHEBBIX KOMIIPECCOPOB H HA30BHUTE
MX Ha3zHaueHUe:

- KapTepsl U GJIOK-KapTepsl;

- WATHHAPKL;

- MOPLIHHY,

- NMOPILHEBbIE KOJbLA;

- MOPLIHEBbIE MaNbIIE;

- IUATYHEL,

- KOJIEHBAJIbI;

- KJanaHsl ¥ Ap.

BrInonHUTE KOHCNEKT 110 Borpocam (1) ¢. 54- 65:
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KoHncnekT npenctaBeTe Ha NPOBEPKY mpernojasatelio. Pabora moanexut
3alUTe (OLEHKe).
JlutepaTypa
1.A6aynsmanos X.A., Bansikosa JLU., Capafikuna M.I1. XonoaunbHole
MALLMHbBI ¥ YCTAHOBKH, WX 3Kkcrutyarauus. — M.: Kosoc, 2006. - 328c¢.
KoHTpo/ibHble BONPOCHI

1. Jlng xakux mene#t COyWHT KapTep Kommpeccopa? 3TO NOABHIKHAS
netans? UeM KapTep H OOK-KapTep OTANYAKTCA?

2. Kak yrmnoTHuTs runb3bl wuiMHApa? CKONMBKO NOCANOYHBIX MOSCOB
HMeeT LMJIHHAPOBas BTyNKa?

3. Kakoso paGovee nasieHWe kaprepa W Onox kaprepa? M3 xakux
MaTepHallOB OHH OTJIHBAIOTCA?

4. Kak ycTpoeH KpHBOLIMIHO-IIATYHHBIH Mexanusm? Ilpu oTBeTe Ha
porpoc ucnons3yite (1) Puc. 2.15 ¢.57 laTyHHo-NopinHeBast rpynna.

5. Ilepeuucnure OCHOBHBIE 3JeMeHTbl M0boro knamaHa. Kakyto posb

KJanaH urpaeT B paboTe HENMpAMOTOYHBIX Kommnpeccopos? Yem KiamaHbl
oTnuyatoTcs (B HeNpAMOTOYHBIX KOMIpeccopax Mallof, cpefHel W KpynHoil

POM3BOAUTENILHOCTH)?
6. Kakyio  ¢yHKUMIO  BBIMONHAET — NPENOXPAHUTENIBHBIM  KJTanaH
KoMmpeccopa?

CamocrosTenbHas pabota Ne 4  OcoGeHHOCTH CMa3KH TPYLIHMXCS AeTanen
komrpeccopa. CMaska pa3bpbl3rMBaHHUEM H IPUHYOUTENbHAS CMasKa.

Heaun paboTbl

1. U3yunThb cucTeMbl (y371bl) CMa3KH KOMIIPECCOPOB

Metoanieckue yKa3aHus

CMa3ka KOMIpeccopa MOXKeT OBITh NpPUHYIWTENbHas (MOj JaBJIEHHEM
Hacoca) M pasOpeisriuBaHueM. [lepBylo OCYIIECTBSKOT OT IUECTEPEHHOrO HIH
MuTyHXepHoro Hacoca. CMa3ska pasopeisrusanuem (GapboTaskHasn) MPOMCXOANT B
KapTepe BpALIAOWMUMHUCA HHXHMMH TOJIOBKAMM LIaTyHa H TIPOTHBOBECAMH,
CO3MaeTCA MaC/AHBIl TyMaH, KOTOPBIH OCEAaeT Ha MMOBEPXHOCTH TPYLIMXCH
neTanei, cMasbiBag M OXIaXaas UX.

Jina cMaskd TIPUMEHSIOT MHHEpaNbHBIE WM CHHTETHYECKWE Macia,
MMEIOIHE BHICOKYIO TEMIMEPATYPy BCIBILIKA H HU3KYIO TEMIIEPATypy 3aCThIBAHHA.
OnULIKTE CHCTEMY CMA3KH IS MANBIX, CPEAHUX H KPYMHBIX KoMmpeccopos (1)
.65 — 67 (1) ¥ OTBETbTE Ha BOMPOCHL..

PaboTa odopMAsETCs B BUAE KOHCNIEKTA H HOMNEKHUT 3aIuTe (OLEHKE).

JlutepaTtypa

A6pynemanos X.A., Bamsikopa JLU., Capaiikuna W.II. XonoaunbHele

MallIMHBI B YCTAHOBKH, MX 9KCIUTyaTatns. — M.: Konoc, 2006. - 328c¢.
KoHTpoJibHBIe BONPOCHI

1. ITouemy faBjieHHe Macnia NnoAnepuBaercs Ha yposne 0,06+ 0.2 MIla
BBILIE, UEM B KapTepe?
2. Kak ocylnecTsisieTcst cMasKa B HeBOMbIINX KOMMpeccopax?

10
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3. C xaxoi uensro NPUMEHSAIOT BOJHOC OXJIAXXIACHHE macna?

4, Puc.2.25 c¢. 67 Cucrema cMa3Kd TFepMETUUHOIO KOMIIpeccopa.
[MepenecnTe B TeTpab H OOBACHHUTE, KAK OCYLIECTBIAETCS CMasKa
5. Tne ycranapnuBaercs cetuarsiii ¢uibTp rpy6oil ounctkn? Kakue

(QUALTPbl YCTAHABJIMBAKOTCS HA HarHeTarejbHOH JIMHMM Hacoca B CPEIHUX M
KPYIMHBIX KoMMpeccopax?

CamocrosiTebHas pa6ora Ne 5 BuHTOBBIE KOMIpeccophl. KoHCTpyKLuA.
CucreMa cMasky. PeryupoBanye Ipou3BOAUTENIBHOCTH
Lenu paGorbl

1.  OObscHHTH Ha3HayeHWe M  [PHHUMIBL  paboTBl  BMHTOBBIX
KOMTIIPEccopoB

2. VzyuuTb cHCTEMY CMa3Ku

3. Onwcarb perynnpoBaH¥e NpOU3BOAUTEILHOCTH

MeToanueckHe yKasaHus
CynoBele BHHTOBBIE KOMIIPECCOPbl OTHOCATCA K THIY KOMIPECCOPOB
06BEeMHOTO TIpUHLIHMA AeiicTBus. [I0BbILIEHHE AaBleHNA Mapa B HMX JOCTUraeTCs
3a CYET YMEHbINEHHUs 3aMKHYTOro obbema, oOpalyeMoro BNagWHaMH BUHTOB U
CTEHKaMH KOpITyca.
B oTnuuMe OT MOPIIHEBBIX 3TH KOMMPECCOPHl HE MMEKOT BCACHIBAIOLIEr0 U
HarHeTaTe/IbHOTrO KiTarnaHa, a TAKXKe BO3BPaTHO-ABHXKYLINXCS YACTEH.
BHyTpeHHee OXJIaXAeHHEe MAcliOM TMO3BOJIAET MOANEPKUBATL TEMIIEPATYPY
HardeTaHus Huxe 100°C HE3aBHCUMO OT CTEMEHH CIKATHS.
Koa(p¢uuneHT noaayy y BUHTOBBIX MAc/IO3alONHEHHEIX KOMIPECCOPOB
BbILIE YEM ¥ TIOPIIHEBEIX, @ CPOK CITY)KOBI COCTABIACT HE MeHee 40 THIC. YacoB.
TIpounTaiiTe 1 BHINOMHUTE KOHCNEKT (1) ¢. 67 —75. OTBETBTE Ha BOTIPOCHI.
Pa6ora odopmiseTcs B BUIE KOHCTIEKTA H NOUIEKHT 3aIIUTE (OLEHKE).
Jlutepatypa
Ab6nynemanos X.A., Baneikoa JLH., Capaiikuna PLII. XonoauneHbie
MAaLIWHBL U YCTAHOBKH, HX 2KcIuTyaTauus. — M.: Konoc, 2006. - 328c.
KoHTpoJIbHbIe BONPOCHI

. B ueM npedMyLIeCTBA BHHTOBBIX KOMIIPECCOPOB MO CPABHEHHIO C
MOPLIHEBbIMHU?

2. Kak paGoTaeT BUHTOBOI KOMIpECCOp ¢ MUPKYMALMOHHOH CMa3ouHOH
cucremoit? (1) puc. 2.26 O6mmpii BUJ BUHTOBOIO KOMIIpeccopa.

3. Pasbepure Puc.2.28 Cxema paGoTsl BHHTOBOrO Komapeccopa (1) ¢.70:
a — gcaceiganue, 6 — cocamue; 6 — HaZHEManue,

4. Pas6epure puc.2.29 MnankaropHas Auarpamma pabouero rnpouecca

BUHTOBOro Kommpeccopa (1) ¢.71. Beinuiuute $opMyIsl BHYTpeHHER M BHEWHEH
cremneHeit cxatus. Kak oHM B3aMO33aBHCHMBI?

5. PaccMoTpuTe cHCTeMy CMa3Ku BHHTOBOTO Kommpeccopa (1) puc.2.30
Cxema cMa3Ku BUHTOBOTO Komnpeccopa, ¢.73. O0bAcHUTE NpoLecc.
6. B KkakoM WHTepBale HAaXOAWTCA  XOJOAOMPOU3BOAMTENBHOCTD

BHHTOBBLIX KOMHPCCCOPOB?
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7. Kak MOXHO MOBBICUTH MPOU3BOAUTENBHOCTD pabOTHI KOMIIpeccopa?

CamocTosiTesibHast pabota Ne 6 PoTallMOHHBIE M CNHpAIbHEIE
komnpeccopsl. [lpunimnsl pabotel. Cmaska. OcoGeHHOCTH 3KCIUTyaTalMi
Lenun paboTbl

1. M3yuenue  ocobeHHocTeil POTaLMOHHBIX U CHHpaJIbHBIX
KOMITPECCOPOB

2. Hzyuenue ocobeHHOCTEH IKCINTyaTalMK POTALMOHHBIX Y CTIUPANbHBIX
KOMIPECCOPOB

MeTtoanueckne ykasaHus

B poTaUHOHHOM KOMIIpeccope CxKaThe OCHOBAHO HA YMEHBbLIEHHH 00heMa,
3AKTIOUCHHOTO MEXAY BHYTPEHHeH IMOBEPXHOCTBIO HEMNOABHXXHOIO LHUIHHIpA,
Hapy)XHOH MOBEPXHOCTbIO POTOPA WIIM TIOPIIHS W MOIBHKHBEIMH JIOMACTAMH.
POTaLOHHBIE KOMITPECCOpb! ASIISATCS Ha 1Ba TUMA:

- KOMIIPECCOPHI € KAaTALLMMCS MTOPIIHEM;

- POTALMOHHBIE TIACTHHYATBIE KOMIIPECCOPBI.

(O3HaKOMbTECH ¢ MaTepraiamMu yaeGHoro mocobus (1) c. 75 — 83.

Boimumute B TeTpaib HEOOXOAMMBIE CXeMbl paboTbl KOMIIPECCOPOB
(puc.2.32, puc.2.33 ¢.76 — 77). O6BacHHTE NPUHLMI pabOTEI.

CnvpasibHble KOMIIPECCOPB! COCTOSAT M3 ABYX 3/IEMEHTOB. HEMOABHXHOMN
crivpand ¥ TNoABWXHON cnupand. CBoGOAHBIMU TOpUAMH CIIMPANH BCTABIEHBI
OflHa B JIPYTYIO ¢ pazBopoToM Ha 180°. HenoasiskHas CrIHpanb HaxOIUTCS CBEPXY
W coeMHEHA ¢ KOPITyCOM KOMIIpeccopa.

PaccMotpuTe puc.2.35 TloBOopoTHOEe YCTPOHCTBO MMOABMKHOIO JAHCKa
crinpasibHoro kommnpeccopa (1) ¢. 80. OnuiinTe NpUHUKMI paboThl CIIMPaNbHOTO
KoMIIpeccopa.

Jlnist cMa3KH KOMIIPECCOPOB MCIONB3YIOT MOAM3(HPHOE WIH MHHEPAIbHOE
macna. X cMellBaHue He AOITYCKaeTCs.

MoxxHo cocTaButh Tabiuuy: «OcoGeHHOCTH M TNPHHUMNB  paGoTHI
KOMNPECCOPOB Pa3HbIX TUIOBY.

KoHCMeKT NpeAcTaBUTE Ha [IPOBEPKY MPENoAaBaTeo.

Jlutepartypa

Abaynemanos X.A., Bansikoa JLU., Capailixuna MW.II. XononnnbHbie

MalIHHBI ¥ YCTAHOBKH, MX 3Kkcruyatanns. — M.: Konoc, 2006. - 328c.
KoHTpoJibHBbIE BONPOCHI

1. B ueM OCODEHHOCTH YCTPOICTBA POTAUHOHHBIX KOMIIPECCOPOB?
Kakue npeumyLiecTsa ecTh y 3THX KOMIIPECCOPOB?

2. B ueM 0COBEHHOCTH CIHPATIBHBIX KoMrpeccopos? B kakux cryyasx
OHH HCTIONB3YIOTCA?

3., B ueM o0cOGEHHOCTH CMa3KM PpOTAUMOHHBIX H  CITUPaJIbHBIX
KOMITPeCCOpOB?

4. Kak wu3MeHsieTcs XONOLONPOM3BOJUTENBHOCTE B JAHHBIX THIAX

KOMIpeccopoB?
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5. OmnuunTe NPUHLMI pa0OTH CNHUPAJILHOIO KOMIpeccopa [0 IaHy: a

gcacvieanue; 6 — OMCEKAHUE ON 6CACHLIBAIOIYEN NOAOCMU, € — YMEHbUIEHUE

06bema cocuMaemozo napa; & — NosuitueHue 0asNeHUs Napos MEXCOY CRupanimu;
0 — HaznemaHue NApos Hepes OMBEPCINUE HENOOBUNCHO20 ONCKA.

KoHTpoJibHbIe BOTIPOCHI
1. Kak Hago oTperyupoBaTh NpeJoXpaHUTENbHBIH KanaH aMMHaqYHOTO
W (QpEecHOBOr0 KOMIpeccopa Ha Hauyano OTKPBITHA (4eMy paBHa pasHOCTB
JaBJeHuit)?

2. IpenoxpaHuTebHbIE KJIAlaHbl annaparoB PeryjiupyroT Ha Hadano
OTKPBITHS NIPU AABNEHHY B COCYAE: aMMUAK H GPEOH, NPU JABNEHHH PABHOM?

3. B kakoM ciiydae He CTOHT AeJaTh pasOHeHHe Ha CTOPOHBI BHICOKOIO U
HU3KOT0 JaBJeHns?

4. Yro genars, eclid B pedprkepaTopHOM TIOMEICHUH MIIH B COCETHHX
C HUM MTOMELIEHUAX POU30LIENT NoKap?

5. Kak xpaHHTCs 3anac xnagareHra’?

6. Kak  okaselBaeTcs  TepBas  MelulHMHckas — nomomp?  Kak
YKOMIUIEKTOBBIBAETCS anTedka?

7. YeM KOMIINEKTYIOT NOMELIEHHS XOMOTUIBHBIX MalMH?

8.  Kakue YepTeXH U ONUCAHNA MX YCTPOHCTBA M SKCIUTYaTallUH AOJKHBI
ObiThb Y MexaHuKa?

9. HacKonbko otacHo cofiepXkaHue B BO3IyXe aMMHaKa?

10.  OnacHbl 14 X1af0HbI?

11. Kak neiicTBoBaTh B ciTydae [IPOpPBIBa XAafareHra?

12.  Ecnu yTeuky XJjajareHTa He YAaloCh YCTPaHWTh, TO KaK CHIEAYET
MOCTYNHTh ¢ pe(yMALIHHHBIM OTACHEHNEM?

13. Tlopsok OTKPbITHs KiIallaHa aBapHIHOTO BEIMYCKA XJIajiareHTa?

14.  Kak MapKupyoT TpyGOonpoBoasi?

15. Kak 0603HaualoT BCACHIBAIOIIME MapoBble  TPyGOMPOBOIBI?
HarneTartenbHble napokle  TpySomposoabl? AMMHauHBIe Tpy6omnpoBosl?
Xnanonoseie?  JKuakocTHele — Tpybompoeoawl?  Paccombuble?  MacnsHeie?

CnusHable?

16. Kak yacTo (MHTEpBaJ) HAHOCITCA 3HAKM (KONbLa)?

17. Ecau y KOMIIpeccopa NOABHICA BJ&XHBIA X0, TO KaKHe MEpPBI
crienyeT NpeanpuHATL?

18. Hackomsko cocymst XY AOJDKHBL OBITh 3aMONHEHBl XOJIOOMIBHBIM
areHToM?

19. Kak npousBomsTcs cBapouHele paloTel Ha anmapartax W
TpyGonpoBoaax?

20. Kak npoBomuTh NpoPHAAKTHYECKUH OCMOTP M PEMOHT MEXaHU3MOB
XY. UMeIoIwMX deKTpHieckuit MpuBoa?

21. Y3 kakux mep COCTOMT yxoj 3a XV?

22. 3agauu eXeAHEBHOro ocMoTpa?

23.  3ajaun nepHOMMHYECKUX OCMOTPOB?
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24. € Kaxo# uenbio NPOBOANUTCA OCBHAETENLCTBOBAHHE 000pYyIOBaHNs !

25. B 4eM 0COGEHHOCTH NPOBEPKH PACCOJIBHOM CHCTEMBI?

26. Kak mpoBecTH HCIIBITAaHHS Ha TUIOTHOCTh M TpoyHOCTh? C Kakoif
NEPUOAHYHOCTBIO?

27. Kak BBIMIAOWT TnepedeHb MMHHMMAJBHOTO KOJIHYECTBA 3aMacCHBIX
yacTeil {LUT) A/ CYAOB HEOTPAHUUEHHOro palioHa riaBaHua?
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TEMATWYECKHWH TIITAH

NeNe Tema camocTOITeNBLHOH paboTsl Konuvectso
4acoB

1 OCHOBEI MONYHEHHS UCKYCCTBEHHOTO Xoyoaa. Pu3HKa U 2
TEPMOJMHAMHKA IIPOLIECCOB

2 OCHOBHble XNafareHThl W XJagoHocHTenu. Mx cpoiicTsa. 2
TexHuka 6e3onacHocTH npu paboTe ¢ XIaaareHTamu

3 [MopiHeBsle NpsIMOTOUHBIE " HEMpsMOTOYHBIE 2
KoMrpeccopel, TIpyHIMNLL paboThl, AETANH, Y3IIbI

4 Oco0eHHOCTH CMa3KH TpYLIUXCA [AeTallel KomImpeccopa. 2
Cmaska pa3OpbI3rvBaHUEM M IPUHYAUTEbHAs cMa3Ka

5 BunToBEIE KOMMIpeccopsl. KoncTpykuus. CHcTeMa cMa3ky. 2
PerynupoBaHue MPOM3BOAUTENILHOCTH

6 PoTaunoHHble ¥ CNpaibHble KOMIIpeccopbl. TIpHHIHMTE! 3

aboThl. Cmaska. Oco6eHHOCTH SKCILTYaTaly

BCEI'O camocTosiTeIbHO# paboTbl 13 uaca
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KPHUTEPKH OLIEHWBARMA

K npoBepke aomyckaeTcs axkKypaTHO oGoOpMJEHHBIE OTYeTH. B oTuete
NOJKHBI 6bITh YKa3aHbl HOMEp CaMOCTOATENbHON paboThl, TeMa, Lieib, MOPAIOK
BbINOJIHEHUS paboTh! (11aH), clenanbl HeoOXOANMBIE PUCYHKH.

I. Ouenka «5» (OTJMYHO) CTABUTCS, €CNIM 00YYarolIUHCS BBINOTHAET
paGoTy B monHoM ofbeme. MMeeT mimaH paboTel. Bce KOHCMEKTBI BBHINOMHSET
noapo6Ho. OTBeuaeT Ha Bce KOHTPOJIbHBIE BONPockl. CoputaeTcs Ha IUTEPATYPY U
HOpPMAaTHBHbIE JOKYMEHTHl. B oTdeTe MpaBWIBHO U aKKYpPAaTHO BEHITONHSET BCe
3aNUCH, TaOJMIbL, PHCYHKH, YepTeXH, rpadyKyd, BBIYUCIECHMS; TPABUIBHO
BBITIOMIHAET aHANM3 NOrpelIHoOCTe .

2. OueHka «4» (XOpOIIO) CTABUTCSA, €CH BBIMONHEHBl TpeOOBaHHA K
OlleHKe 5, HO OBUIO MOMYLIEHO IBAa-TPH HexoueTa, He Gonee oqHOH HerpyboM
OWHGKY H OJHOTO HeJloueTa.

3. Ouenka «3»  (YHOBJIETBOPUTENBHO) CTABHTCA, ecnu  pabota
BBIMOJIHEHA HE MOMHOCTBIO, HO 00BEM BBIMOJIHEHHOH 4acTH TAKOB, UTO TO3BOJNSET
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MOJTYUYNUTE IMPaBUJIbHBIC PE3YyJibTaThl H BHIBOJbI, €CJIKM B XOUC IIPOBCACHMHA Ollblla K
u3MepeHni GbUTH ZOTTYIIEHBT OMHOKH.

4, Ouenka «2» (HEYAOBIETBOPUTENBHO) CTABUTCS, €CH ITPOU3OLIIIO
rpyGoe HapyieHne TeXHHKH 0e30MacHOCTH, paboTa BbINOJIHEHA HE NOJHOCTHIO H
06beM BBINOJMHEHHOM YacTH paboThl He MO3BOJSIET CAENATE NPABUIIBHBIX BBIBO/IOB:
€cnyu  OfBITHl, W3MEPEHHs, BBIYWCIIEHMs, HaONIONeHHA  NPOH3BOAW/INCE

HENPAaBUIILHO.
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1. O0umue moNoKeHH
1.1. ®@ono oyenounsix cpedcme (POC) oucyunaunbl DNeKTPOTEXHHUKA
SIBIIIETCSA COCTABHOM YacThiO HOPMATHBHO-METOIHYECKOr0 00ecleyeH s CUCTEMBI
oneHkH kauectBa ocBoenus [IMICC3 obyuatoummucs CIIO.
1.2. B cootBerctBuM ¢ TpedoBanusmu Pr'OC CIIO (POC) npeanazHaueH s
aTTecTallid OOYHYAIOLUIUXCS HA COOTBETCTBHE HX [MEPCOHANBHBIX JOCTUXKEHHH
mosTanHeiM TpebopaHusiM cootBeTcTBytomeli [IIICC3 B dopme Tekyuiero
KOHTPOJIsi pe3y/bTaTOB YCIEBAEMOCTH U/HIIH IIPOMEXYTOUHOH aTTeCTaLHu.
1.3. ®OC paspabotaH B COOTBETCTBHH C:
DefepanbHbiM 3akoHOM OT 29.12.2012 N 273-®3 «O6 obpa3oBaHuH B
Poccutickoit ®enepaunu»;

- emepanbHBIMH TrOCYHAapCTBEHHBIMH  00pa3oBaTeNbHBIMU  CTaHAAPTAMM
cpenHero npodeccuonanpHoro obpazosanus (P OC);

- Tlpukaszom MunnctepctBa obpazoBaHus U Haykd Ne 464 ot 14.06.2013 «O6
YTBEPXKIECHUH MOPAAKA OPraHU3alMU W OCYLIECTBIEHHS 00pa3oBaTeNbHOM
IESITeNIBHOCTH no 06pa3oBaTeIbHBIM porpaMmam CpemHero
npocdeccroHanbHoro obpazosanus» (B pemakuuu Ilpukasa MUHHCTEPCTBa
obpazoBanus U Hayku Poccuiickoit @enepauuu Ne 1580 ot 15 stuBaps 2014 1.
u Ne 31 ot 22 siuBaps 2014 1.);

- VYcrasom ®T'BOY BO «/lansprioBTy3»;

- TlonoxenueM © TeKyWEeM KOHTpOJE YCHEBaeMOCTH M MPOMEXYTOUHOM
arrecTauuu  obyvawiuxcs ~ OI'BOY BO  «/lanspeibBTY3» MO
obpazosatenpHbiM Mporpammam CI1O;

- IlonoxenueM o ¢QoHAE OLEHOYHBIX CpPEACTB MO 0Opa3oBaTENbHbBIM
mporpaMMaM CpefHero TmpodeccuoHansHoro obpazosanus P®I'BOY BO
«JlanbpeIOBTY3Y;

- pabouuMm yuyeOHBIM MIaHOM no creyuansHocTH 11.02.03 Dxcmyaranus
060pyHOBaHUs PAIHOCBA3U U 3eKTPOPaIHOHABUTALIUH CYIOB;

- paboueii mporpaMMoii y4eGHOM AUCLHMIINUHbBL DNeKTPOTEXHUKA;

-  METOOMYECKHMH pEKOMEHTAUUAMH MO BBINOJHEHHUIO MPAKTHYECKUX U
nabopaTtopHeIX paboT Mo yueOHOH AUCLUIUIMHE DNIEKTPOTEXHHKA;
METOAUYECKMMH  pEeKOMEHZAlMsAMM 10 OPraHH3allid W  KOHTPOJIO
CaMOCTOATENBHOH paboThl  O0ydyaroUXcs [0 Y4eOHOH JHCLHIUTHHE
DNEeKTPOTEXHUKA.
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2. ITacnopt poupa ouenounbix cpeacrs Y/l Oll 02 DnexrporexHnka
2.1 ®OC noszsonset ouennpats OK u ITK:
OK 1. [Monumats CyILHOCT M COLMAIBHYIO 3HAYUMOCTh CBOEH Gyayiiei npodeccud, npossasTh

K Hell ycTOMUHBbIA HHTEPEC.

OK 2. Opranu3osbiBath COOCTBEHHYIO [ESTENBHOCTD, BHIOMPATh THIOBBIC METOABl H CTIOCOOHI
BHUIONHEHUs NPOPECCHOHANBHBIX 33134, OLEHUBATL UX 3(PPEKTUBHOCTL U KAUECTBO.

OK 3. [lpuHuMaTh pelieHus B CTaHAAPTHBIX M HECTaHAAPTHBIX CHUTYaLMAX M HECTH 3a HUX
OTBETCTBEHHOCTS.

OK 4. OcyulecTBAATS NOMCK M HCMONb30BaHKe HHbopMawii, Heobxoaumoit Ana 3PekTHBHOrO
BBINIONMHEHHA MPOheCcCHOHANBHBIX 3a/1al, MPOGECCHOHANLHOTO U TMUHOCTHONO PA3BUTHS.

OK 5. Ucnone3osats UHGOPMALMOHHO-KOMMYHHKALIMOHHBIE TEXHONOMMH B NPO(eCcCHOHabHOM
DEATENLHOCTH.

OK 6. PaGoTaTh B KOJUIEKTHBE M KOMaH e, 5P (PEKTHBHO OOLIATLCS C KOMIEraMH, PYKOBOACTBOM,
noTpebUTENIMH.

OK 7. Bpats Ha ce6s OTBETCTBEHHOCTE 3a pafoTy H/ICHOB KOMaH/bl (OAYHHEHHDIX), PE3YNbTAT
BLINONHEHHS 3aJaHH.

OK 8. CamoCTOATeNbHO ONpeaenith 3afadn Npo(heCCHOHANBHOTO H IMYHOCTHOIO DAa3sBHTHS,
3A11MMaThCs caMo06pazoBaHUEM, OCOBHAHHO IIIAHUPOBATH MOBHLILEHHE KBATH(UKALIH.

OK 9. OpueHTHpOBAaTECA B YCIOBHAX 4YacTOM CMEHbI TEXHONOTHH B NpPOQecCHOHANbHOR
JeSATENbHOCTH.

MK 1.1. OcywiecTBnsTe TEXHUYECKYIO 3IKCMAYaTaUHIO CUCTEM CYJOBOH paaHOCBA3M H
3NEKTPOpaOHABUTALNH.
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1K 1.3. Bectu BaxTeHHbIH sKypHan paaHOCTaHLUMH U OOPMIIATE TEXHHUYECKYIO JOKYMEHTALHIO

pannHoobopyaoBaHNs.

IK 1.5. TIpoBoguTh NpoQuAaKTHHECKOE M PETNAMEHTHPYEMOE TEXHHYECKOE OOCHyXKMBaHHE
06opyIoBaHHs PaANOCBA3M U DNEKTPOPaIMOHABHIaLMY CYAOB.

MK 2.2. Onpeaenats TUM HeucnpasHocTeil B paboTe o6OpyAOBAaHUS PaAMOCBA3M M CPEACTB
3MEKTPOPAHOHABHIALIUH CYLOB U METOANKY UX YCTPaHEHHS.

ITK2.3. TIpoBOAWTH pPEMOHT CYOOBOTO paauoobOpyJOBaHHWS B MOpe Ha YPOBHE 3aMEHbI

60KoB/MOAY e

K 3.0

OcyuecTsnaTh

MOHTaX  ofopyaopaHus

pagroCBa3n H

cpeacTs

3MICKTpOpaaHOHaBUTaUMH CyOOB, BK/IHO4Yasd NOABCACHUE IMUTAMOLIMX CHJIOBLIX W CHTHAJIbHBIX NUHUA

nepeaay M aHTEHH.

IK 3.2. OcywecTsnarb JeMOHTaX 00OpYAOBaHUA PAaJMOCBA3H M 3MEKTPOPaAHOHABHTALHU

CyloB.

MK 3.3. BbINOJHATL omepaudd MO KOMMYTaUWM W CONPSDKEHMIO OTAENbHBIX 3ME€MEHTOB
060opyAOBaHUSA PaaUOCBA3H H HAEKTPOPALHOHABUTALMH CYIIOB.

TIK 3.4. BbinoAHATH ONEpallM MO HHCTALASAUMM M BBeeHHIO B fAeHctBue 0COpynoBaHMsA
PAanMOCBA3M U 3NEKTPOPaAHOHABUTaLIUN CYIOB.

2.2 ®OC nosponseT OLEHUBATH OCBOCHHE YMEHHII:

V-1 pacCcUUATHIBATE MApaMETPhl U ANIEMEHTBI 3AEKTPHUECKHX H 3JIEKTPOHHBIX yCTpOﬁCTB;

V2: cobupaTh SnEKTPHUECKHE CXEMbI H TTPOBEPATH HX paboTy.

2.3 ®OC o3BOASET OLUEHHBATh YCBOCHHE SHAHMIA:

3-1: pu3nueckue npoueccrl B 3NEKTPUUYECKUX LEMX.

3-2: METOAIBI pacUeTa IMEKTPHUECKUX Leneit.

2.4 KoandmrkaTop oLeHOUHbIX CPEACTB

Kon HaumenoBanue Kparkas xapaxTepucTnka oueHouHoro cpencrsa | [lpencrasnenue oLueHOUHOrO
OC | oueHo4HOro cpeacTsa cpencrea B KOC
1 2 3 4
1 VYerHaiit onpoc CpencrtBo  KOHTPONA, OpraHM3oBaHHOE kak | Bonpocst no Temam/
cneumanbHad  Gecena  npenojasarens ¢ | pasnenam/npoGneme
o0y4arowuMcs  Ha  TeMbl, CBA3AHHbIE  C | AUCLUMIHHBI

W3yvaeMOi ANCLMINMHON, pACCHMTAHHOE Ha
BbisicHeHHe oObema 3HaHui ofyyaroulerocs no
onpeneseHHOMY pasneny, TeMe, npobieme M
T.0l. ¥ NO3BONAIOLIEE ANATHOCTHPOBATL TNYOUHY
3HaHHIi ofyuatowmxea

2 | Tect

CHcrema CTaHAApTU3UPOBAHHLIX 3ajaHui,
no3BONAOLLIAs aBTOMAaTH3HPOBATh
MpoUeAypY H3MEPEHHs YPOBHA 3HaHWi M
yMeHnii oby4atoLuerocs.

DoHJ TeCTOBLIX 3afiaHui

3 [MpakTnueckne paGoTbl

CpeacTso NMPOBEPKH YMEHHH TNIPUMEHATHb
NONYy4eHHBIE 3HaHUS no 3apaHee
ONpefeNcHHON METOAMKE 1S pellieHus

Komnnekt 3agaHuid ans
BbIIOSHEHHS

MpakTH4YeCKOH  paGoThl.
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3ajlad  MAM  3aJaHMid MO MOAYNIO WU
OUCUHNIUTHHE B LIENOM.

Meroauueckue
peKoMeHfaunu
BBINOJIHEHHIO PaboT.

no
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HHUTTBLIILLE WeITHE Ol [T A golrareed/Wal xedwed 4 KHNHILILWON HLooHHedodWWdopo BrrodLHON KU
MLOOHILALEIY HOMNOSRULEdU g SOHHRFOLIIrOLDH XM H UHHEHE XITHH30894 ‘UHHONA XITHHA0850 WRLHOWAIE Ol 9197ad5 XI9HhoHATO suHararaduse ] ¢°7




image138.png




image139.png
ye1eee
‘TTCLCT I I9HHIEW
81 81 81 81 6-1 )0 am0ahUdINANE *9 UaTERy

Pe1eee

TTSLCL Il
81 81 81 81 6-1 MO uuan algHgedxad] ¢ worsed

ye1eee
TTCLCT TN BMOL 0JOHHaWadaL
81 81 81 81 6-1 )0 HUSN 319HERDOHT) "} Lased

Fereee

TTSLECT T

81 81 81 81 6-1 O WeHLOHIBWO LI "¢ 1ralrEe ]

Pe-1€°¢T
TTSLCL T AL BMOL OJOHHEOLIOL
81 81 81 81 6-1 )0 uuan amidhrdiarg g rareed

Pe1eet

HOWeIE, TTCTCL TN
81 81 81 81 6-1 JO auou aoM0ahudINANE | USYER]

e 1-€ A 1-A
[ CAREYA R 'BUHOWA

BeHhOLAXIWOd[ | BUHBHE J19HHIO0ED QI9HHI080() €DDLILL Xexwed 8 7 BHHI0850
EHHOhAQO 191e19UAEad HMMITHILILINOY oJoHDELEOU aNTEdOU g (19WaL)

quodLHON PHIMAND |

1q9rratreed alawakdurodLHod]





image140.png
3. KoMnieKkTsl KOHTPOJIBHO - OLI€HOYHBIX CPEeACTBa MO BHAAM ATTECTALNHH

3.1 Hanonnenue KOC/KVM 14 TeKyILEro KOHTPOIL

OneHOYHbIE CPEACTBA KoMnaeKkTsl KOHTPONBHBIX 3aJaHHil MM HHBIE MaTepHaIbI,
HeoGXoanMbIe /ISl OLeHKH 3HAHU, yMeHHil, HABLIKOB H 0NbITa
NPAKTHYECKOH  JXeATEILHOCTH, XAPAKTEPH3YIOUIHE 3Tamlbl
(hopMupOBAHHA KOMIIETEHIHIH

YcTHBI# onpoc - IEpeYEHB BOTIPOCOB;
-KpUTEPUH U UIKAJIA OUCHUBAHUS
TecTupopanue - (hOHA TECTOBBIX 33JaHHi;

- HHCTPYKLHA 4712 06yqaioumxcx [0 BBITIOJTHCHUIO,
~ KPUTEPHH U LKA OUCHUBAHHIA

MpakTtiieckue paboTel - KOMIUIEKT 3a/laH}ii 110 BapHaHTaM;
- (MHcTpykums (MeToauuecK e yka3auud o BhIMOTHEHHUIO paboT;

--KPUTEPUH H LIKANIA OLCHUBAHKA.

3.2 Hanoanenue KOC/KVIM nns npoMesKyTOUHOH aTTeCTaluu

dJopma npoBefecHHUsA Komnuektsl KOHTPOJIBHBIX 3agaHHi HIIH HHBIC MarepHalbl,
HeoOX0AHMBIE )1l OWEHKH 3HAHMWIA, yMeHﬂﬁ, HABBIKOB H ONbLITa

NPAaKTUYECKOMH AeATeNbHOCTH, XapaKTepusylomue ITanel
(opMupoBanna KoMNeTeHIHIT

Ox3ameH - BOMPOCHI M 3aJaHKs /I HOATOTOBKH K 3K3aMeHY,
- OHUIIETHI;

- KDUTEPHUM Y LIKalIa OHCHUBAHUA OTBETA o6yqalolueroc51.
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1. Bonpocesl K YCTHOMY ollpocy o pasjaesay

Pazgen 1.  Dnextpuueckoe nomie

SORNANP LN

11.
. OGBACHHUTD, B YeM 3aKII04aeTCs ABIEHHE FNEKTPOCTATHUECKOH HHAYKUMN?
13.
14,
15.

w N

IS

=000

11.

12.
13.

0.

OGBACHHTB, YEM OT/IHHAIOTCSA NPOBOAHNKH OT JAM3NEKTPUKOR C TOUKH 3PEHHUS SAEKTPOHHOH TeOpHH
CTpoeHus BewlecTsa?

OGBACHHTD, YTO HA3BIBACTCA MEKTPHUECKUM T10N1EM?

Ha3oBHTE OCHOBHEIE CBOHCTBA MIEKTPHUECKOTO MONS.

Kakas BelMUHHA CITYKHT MEPOI HHTEHCHBHOCTH 3IEKTPHUECKOrO NOMA?

3aBUCHT N1 HATIPSHKEHHOCTD TI0J1S OT BEJIHMHHBI BHECEHHOrO B Hero 3apsna?

OGBACHUTB, KAKOE TEKTPUHECKOE N0JIE HABKIBAETCS OHOPOIHBIM?

OGBACHUTD, YTO NOHUMAETCA MO NOTSHLMAIOM JAHHOM TOUKH IEKTPHUECKOro Mona?

JlaTe onpesaeneHue NEKTPHHECKOMY HAMPAXKEHHIO.

OBBACHUTB, YTO XapaKTEPHU3yeT OTHOCHTEIbHAs U abCOMOTHAT AMANEKTPHUECKAA MPOHULIAEMOCTD?
HazBath eqMHULLI H3MepeHHs U 3anucaTh GOPMYAbI HANPAKEHHOCTH SMEKTPUUYECKOTO MOJIS, MOTEHLkANA,
HAMPSKEHUSA W IMIEKTPHUECKOH NPOHHLaeMocTU?

OBGBACHUTD, B UEM Pa3HHLA MEXK/Y HANPAKEHHEM M MOTEHUHAROM?

O6'b$lCHl/lTb, KaK W A1 4€ro OCYUIECTBIAECTCH INMEKTPOCTATUHECKOE skpaHHposaHne?

OGBﬂCHﬂTb, B U4€M 3aKJIHOYAETCA ABJICHUES NOMAAPH3AUHNA JUDJICKTPHKA H HA3BaTb BHIbI nonxpusauuu?
OGT:SICHHTB, B 4€M 3aK/HOYAETCA ABJICHUE Hp060$l JUJIEKTPHKA H YTO Ha3bIBACTCA ﬂpOGHBHOﬁ
Haﬂpﬂ)l(eHHOCTHO?

Paspen 2. SHCKTpM‘lCCKPlC LICNH MOCTOAHHOIO TOKA

Ha3Barb 3JIEMEHTSHI, U3 KOTOPHIX COCTOMT 3JIEKTPHYEcKast LEns?

JlaTb onpeaeneHne MEKTPUUECKOMY TOKY?

O6Bsacuuth, uto Takoe DC? Uem ommuaercs 3/IC oT HANPsHKEHUA TIO PH3HIECKOMY CMBICTTY B
MO BeHYHHE?

Ccopmynupyiite 3akoH OMa U1 y4acTKa UENH U BCEH Lenu.

OO6BACHUTD, OT KaKHX BENHYHH 3aBUCUT CONIPOTHBIICHHE TPOBOHUKA?

OOGBACHUTE, YTO TAKOE y/IEJIBHOE CONPOTUBIECHHE U YAETbHAS MPOBOAMMOCTE U B KAKMX €AHHHIIAX
OHH U3MepsoTea?

OO6BACHUTD, YTO XAPAKTEPU3YET TeMNEPATYPHBI KOI(PGUIIHEHT CONPOTURIEHNA?

OOGBACHUTD, UTO TAKOE NIAACHHE HATIPSLKEHHA U YeMY OHO PaBHO?

Y10 TaKoe X0NOCTOH X0 1 KOPOTKOE 3aMBIKAHUE LIEMH?

YeMmy paBHbL 3IEKTPUHECKAst SHEPIHs H MOIMHOCTE Ha ydacTke uenu? Kak onpenenuts KITJL
HCTOYHHKa?

Coopmymupyiite 3akoH [xoyns-Jlenua. [TpuBeaure npumep NpakTH4ECKOro NPAMEHEHHS
mpeolpa3oBaHus HMEKTPUUECKOi SHEPTHHU B TEIIOBYIO.

HanuninTe 3akod OMa /18t 1enu ¢ HeckosbkuMu 3J1C

Kak onpenenuts noTeHUMaN TOUEK H IOCTPOUTH NOTEHUMAIBHYIO AHarpaMmy?

Pazgen 3. DneKTpoMarseTusM

NowvawN -

Yro takoe MarHuTHOE 1ose. [lepeunciaute OCHOBHbIE XapaKTEPUCTAKH MarHUTHOTO MOJIA.

T1pu KaKMX YCOBHSX MATHATHOE [10JIe HA3BIBAETCS OAHOPOJHBIM, NPH KAKUX — HEOAHOPOAHBIM?
Yro mpefcTaBiseT co60i MAarHUTHBIH IOTOK?

Kak cBst3aHbl BENUYHHBL: HANPSDKEHHOCTD U HHIYKLMA MAPHUTHOTO nojs?

Kakas Benu4uHa HOCHT coKpallieHHoe HasBanue MJIC 1 uTo OHa XapaKTepusyer?
CdopmynupyiiTe 3aK0oH HOTHOIO TOKA.

B 4eM OT/IMYHe MArHUTHEIX CBOCTB NapaMarHeTHKOB ¥ IMaMarHETHKOB M KaKOBa IPUYMHA
OTNnUuug?
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8. OT 4yero 3aBUCHT MarHUTHOE HAMPSUKEHHE MEXAY ABYMS TOUKAMHM MarHMTHOTO TOJIA, B KAKHX
€IMHNIAX OHO H3MepseTcs?

9. [laiite onpeneneHye MOHATHS UHAYKTHBHOCTH.

10. Yro Takoe notokocuemienne? Kakoe NoTokoCHeNneHHe Ha3bIBaeTCs COGCTBEHHBIM, B3aUMHBIM?

11. Kak BIMSET MOTOK paccesHNS Ha BENHYUHY B3aUMHOM HHAYKTHBHOCTH?

12. YUro Ha3bIBaeTcs NeTiielt rucTepesica?

13. ChopMynupy#iTe 3aKOHBI, IPUMEHSAEMBIE U1 PACYETAa MATHUTHBIX LIETEH.

14. B yeM 3aKI04A€TCA ABJICHUE €K TPOMATHUTHON HHIYKIMK?

15. Yto xapakTepHusyer 3HaK « - « B GopMynte uHaykTHpOBaHHO#M J/C?

16. Yto HassiBaeTcs DC caMOHHAYKUMH, OT 4€ro OHa 3aBYCUT M KaK ONPEENHTD €€ HalpaBicHue?

17. Yro Ha3biBaeTcs D/IC B3auMHOM HHAYKUUAN?

2. KpnTepnu H mIKa1a OUeHHBAHHSA

Ouenka Kpumepuu ouenxu
Omauuno O6yuatomuifcss MONHOCTBIO PacKphlUl CONEpXAHHE MaTephaga B
obbeMe, MNpeAYCMOTPEHHOM [POrpaMMOl, M3JI0KHI — MaTepuasl
rpaMOTHBIM A3BIKOM B oTIpeieIeHHOM JIOrHYeCcKOoi
10CIIeI0BATENBHOCTH, TOYHO HCIIONB3YS TEPMHHOOTHIO;

HPOAEMOHCTPHPOBA copMHPOBaHHOCTE u YCTOHYHBOCTB
HOJy4€HHBIX 3HAHM. BO3MOXHBI OZIHA-[ABE HETOHMHOCTH NPU OTBETE Ha
JIOTIONHUTENBHEIE BOTIPOCH], KOTOPble OOYYAIOIMICA JIErkKO MCHPABHI
110 3aMEeYaHHIO MPENOIABATEIA.

Xopouto OtBer oO0yuaromerocs UMeeT OOMH M3 HEOCTATKOB: B M3JIOKEHHH
BOMpOCA JOMyHIEHHl HeOonpwme Ipobensl, He  HCKa3MBIIHE
COJIEPXKAHUE OTBETA; AOMYIUEHB OJMH-ABA HEJOUYETa [PU OCBEILEHHH
OCHOBHOTO COJCPXaHHA OTBETa, HE MCMPABICHHBIC IO 3aMeYaHHIo
npenojapartessi; AONYIICHb! OLHOKK UK Gonee ABYX HEJOYETOB NpH
OCBEIIEHHH RONOMHUTENBHBIX BONPOCOB, JIETKO HCIPABIECHHBIE 10
3aMEYaHHIO MpenojaBares.

Yoosnemgopumensno | Obyqarommiics HEMONHO PACKPBUL COAEP)KAHUE BONPOCA, HO MOKA3al
ofllee MOHMMAHME MaTepHalla M NPOJEMOHCTPUPOBAN YMEHHS,
JOCTATOUHBIE A JaNbHEHIIETO YCBOCHHA NPOrpaMMHOTO MaTcpHana;
UMEET 3aTPYJHEHHUS MIIH JOIYCTHI OIUMOKH B ONPEECHHH IOHATHIA,
HCIIOB30BAHMU TEPMHHOJIOTMH M HCIPABHJI HX IOCIE HECKOJIBKHX
HABOJSNMX BOMPOCOB NIPENOAABATENS.

Heyoosnemsopumensuno | OOyuatomuiics oOHapy)XKun II0NHOE He3HaHUe M HeMOHUMAaHHe
H3YYaeMOro MaTepuana 1o JUCLHITINHE WM He CMOT OTBETUTH HY Ha
OJIMH U3 JOTONHUTENEHBIX BOTIPOCOB 110 H3YHaeMOMY MaTepHaiy.
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B xoje 3KcrnepuMeHTa U3y4aroTes IBa Crocoda U3MEPEHUH: B OIHOM H3 HUX COTIPOTUBJIEHUE
OMPeAEISOT MYTEM TOUHOTO U3MEPEHUSA TOKA, NPOXOAAILETO YEPE3 HCKOMOE COTIPOTHBIIEHHE, B
APYTOM — fIYTEM TOUHOr0 U3MEPEHHA HAMPHKEHUA Ha 9TOM conpoTusnenuH. Hceaenyrores yenosns.
NpW KOTOPBIX AOCTHrAETCA MAKCHMANbHAA TOUHOCTh U3MEPEHHS 10 KAXK/OMY U3 PACCMOTPEHHLIX
€n0ocoBOoB, OLEHUBAETCS PONb BHYTPEHHErO CONPOTUBIECHNS 3NEKTPOH3MEPHUTENBHBIX MPUGOPOB B
TOM H Apyrom ciyuae. B xoze paGoThl CTyAEHTbI A0JKHEI HAYUHTbLCS TIPABHILHO BEIOHPATL U
06GOCHOBBIBATS ONTHMAABHBIH BAPUAHT DKCNIEPUMEHTA.

Onpeaenetue YAeNbHOrO COMPOTHBICHNS OAHOPOAHOH H3OTPOTHOH METANTUYECKOH

MPOBOJIOKH OCYILECTBASETCS KOCBCHHBIM IyTeM M3 (opMyasl R = pé
s
p=R—
i
) (1)

FAe £ yHheNbHOE CONPOTHBAEHUE MPOBONOKH, R — akTHBHOE CONPOTHBACHUE HCCREAYEMOTO

0Tpe3Ka; S — NAoWAb NOMEPEUHOTO CEHEHNs MPOBONIOKH; / — ATHHA OTpe3Ka.

Flpy M3MEpPEHNH FTHX BEAHUMH HAHGOIBIINE TPYHOCTH BbI3bIBAET JKCNEPHMEHTAIBHOE
onpeenenme aKTHBHOTO CONPoTHBACHHS R 0Tpeska Mposonoku. JIna 3Toro ero BKIIKOHAIOT B
SNEKTPHYUECKYIO UMb MOCTOSHHOTO TOKA, M3MEPSIIOT CHIY NPOXOAALIETD uepe3 Hero Toka | 1
PA3HOCTb MOTEHUMANOB (HAMPSKEHHE) MEK Y ero kouuamy U. 3atem no sakoHy OMa ans

%
OAHOPOAHOTO YHACTKa LIETTH I= E paccumuTLIBAIOT CONPOTUBIICHHE

&Y
I

CrNOXHOCTb 3aKTIOUAETCs B TOM, YTO HEBO3MOKHO COCTABHTH TAKYHO 3MEKTPUUECKYIO LETIb,
KOTOpas COCTOANA Gbl H3 AMIEPMETPA, BONLTMETPA H HBMEPAEMOTQ COTIPOTHBIIERHA 1 0380514 Gbi
OAHOBPEMEHHO OMPEAEsTh TOYHOE 3HAUCHHE CHIbE TOKA 4EPE3 COMPOTHBACHHE M TOYHOE 3HAYEHHE
HANpsOKEHHS Ha HeM. CYLIECTBYIOT B MPOCTEHIIMX BAPHAHTA CXEMbI SNEKTPHHeCKHX Leneli. Onua
V3 HUX NI03BOASCT H3MEPHTE TOYHOE 3HAUEHHE CHIIb TOKA Yepe3 conpoTHBAeHKe (puc. 1), a Apyras —
TOUHYIO BENMUHHY HANPOKEHUs Ha HeM (puc. 2).

R

Ia
a b
I,
Iy
I

©

4+

Puc. 1
Ir R
a b O
M
4 A\
L o/
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Puc. 2
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Tema 1.3. dnnekrpuyecKue Henu NOCTOAHHOr0 TOKa

3agaHue: OTBETHTH Ha BOMPOCHI TECTA

BpeMs BeimonHenus: 20 MHH

Wactpykums: BEIGEpHTE NpaBHIBHBIH (ble) BapuaHT(bl) OTBETA.
Bapuanr |

Uro Takoe 21eKTpHYECKHii TOK B MeTalnax?
1) Ynopano4yeHHOE ABIKEHHE CBOOOMHBIX NIEKTPOHOB MO/ ACHCTBHEM HMEKTPHIECKOTO IOJS.
2) YnopanoueHHOe ABIKEHHE + U - HOHOB 0] AHCTBHEM SIIEKTPHYECKOTO MO,
3) YnopsamoueHHOe ABHKCHHE aATOMOB 1107, AeiiCTBHEM 3/IeKTPHYECKOrO [OJIA.
4) YnopsaoyeHHoe OBMKEHHE CBOOOIHBIX IPOTOHOB MO ACHCTBHEM DIIEKTPHIECKOTO OIS,

2. YKaxuTe, KaKoi U3 NPUBEIEHHEIX 3IEMEHTOB SIEKTPUYECKOH LIeNH He SBNAeTCS HoTpebuTenem:
1) DnekTponBUraTens.
2) DnexTporeHepaTop.
3) DnekTpoHarpeBaTenb.
4) Karymka.
5) Peocrar.

3. KakoBo mpuHATOE TOpeTHYeCKOe HaNpaBJieHHEe TOKA B IPOBOIAX?
1) OT «+» K «—» 4epe3 HCTOYHHK MUTAHHUA.
2) OT «» K «+» 9epe3 HCTOYHHK MUTAHHSA.
3) OT «—» K «+» uepe3 NOTPeOUTEND.
4) OT «+» K «—» uepe3 moTpeGUTENS.

4.BribepuTe U3 NpeNOKECHHBIX CXEM 3JIEKTPHUYECKO# LieNH Ty, B KOTOPOIl IIpOTEKaeT TOK:

1 2 3
. ®
D O ® © ]

5. YKaxuTe 21eKTPUYECKYIO CXEMY, B KOTOPOIi laMna OyIeT ropeTs U OTCYTCTBYIOT OLIHOKH B
MOAKTIOUEHHH H3MEPHTENBHEIX IPUGOPOB U 3AIHUTHBIX YCTPONCTB:

o] o fe] o]t ]
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. Kak u3MeHHTCA COMPOTHUBIIEHHUE TPOBOJIA, €CIIH €0 CCUCHUE YMEHBIIUTE BABOE?
1) He usmenurcs
2) YMeHbLIUTCA BIBOE
3) YMensuntes B 4 paza.
4) YBeNU4HTCS BABOE.
5) VBenuuutcs B 4 pasza

7. YRaxute NpaBUIbHyo HOpMYITy AN ONpeNeNeHHs. MOIHOCTH:

HP=U-I
) P==
) P=U-I-t

8. YTo npou3oiaeT ¢ TOKOM B LIENH, €C/IM HANPSDKEHHE YMEHBLINTD BABOE, 3 CONPOTUBICHNUE YBEUIUTE
B UeThipe pa3za?

1) YMenbmnTCA BABOE

2) YMmeHbluuTCs B 4 paza

3) YMmeHbIHHTCA B 6 pa3

4) Yeennuutcs B 4 paza

5) YmensmuTcs B 8 pas

Koy k Tecty:
[TpaBunIbHBI BapHAHT OTBETA
1.1

PN AN BN
V= B W AN

BapuanT 2

I. HarpeBa'rensHui«i JIEMEHT IINIMTKH COCTOUT H3 ABYX CeKLUMH. Hpﬂ KakoM COCOHMHCHHH
( NOCACNOBATEIBHOM HJIH napaﬂnenbﬂom) STHUX cekuuit 6y1.1e1‘ BHIAENIATCS GOJbIICE KONHYECTRO
TEIIOTHI 1 BO CKOJIBKO p’cB" COHpOTl/IBﬂeHPIC cekuyi u HampsKeHHue UCTOYHUKA CYHUTATD ITIOCTOAHHBIMH.

Kaxpgast ceKIya BELACPXKHBACT TOK [IPU HEMOCPEACTBEHHOM BK/TIOUEHHH HA HMEIOLIEeCs HaNPAKCHHE
1) ITpu napannensHoM B 2 paza
2) Ipu napannensHoM B 4 pasa
3) [pu nmocne0BaTeNEHOM B 2 pasa

4) Ipu nocnenoBateibHOM B 4 paza

2. B xaxoM cnyvae HanpsbkeHHE HCTOYHHKA 3JISKTPOIHEPIHH B JBa pa3a MeHblue ero DJIC:

1) Hpur=2r
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2) 1lpu ryy="2r
3) Hpury=r

3. Kax usmeHseTcss eMKOCTh KabelbHOIM THHMM C YBCIMUYCHUEM €€ JJIMHBI:

1) He uszmensiercst
2) YBenuyuBaercs

3) YMmeHpIaeTcs

4. B xaKux BelllecTBax KOHUCHTpauus ¢BOOOIHBIX 3NIEKTPOHOB MaKCHMAJIbHA!

1) Cenen

2) AntoMuHU#

3)Cmronma

4) Boamslii pacTBOp CEPHOIT KHCIOTH

5. YRaKuTE SNMEKTPUYECKYIO CXEMY, C TOMOLIBIO KOTOPOii MOXHO u3MepuTh JIC HCTOUHMKA:
+ : -+ - - + = -
1) 2) 3)

6. YkaxuTe, Ha Kakoii u3 cxeM pe3ucTopsl R 1 Ry coeauHeHs! OCAE0BATENBHO:

L [ =gk
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7. YxaxuTe, Ha Kakoif u3 cxeM pesuctopsl R| u R, coeqnHeHsl napaiiensHo

|B~} R2

= Cll i
1 2 3

8.Kaxoe sBNeHHe NPUBOAKT K YBEIHICHUIO CONPOTUBAECHUA METAJLTHIECKOrO POBOHUKA?
1) M3MeHeHHe HANPHKCHHOCTH AIEKTPHIECKOTO MO}
2) YMEHBIIEHUE PACCTOSHMS MEXY HOHAMY KPUCTAIMUECKOH pelIeTKy;




image151.png
3) yBenuueHNe aMITUTYABI KOJICOAHHH HOHOB B Y3JlaX KPHCTALUTHYSCKOH PEILICTKH;
4) M3MECHeHNE KOHLEHTPALMH 3apsiIoB ( HMCIa 3apsDKEHHDBIX YaCTHI €AHHNLE 00BEMA).

Kimoy k TecTy:

[paBunsHEIH BAPUAHT OTBETA
1.2

2.3

3.2

4.2

52

6.1

7.2

8.4

Kputepuu oLieHABaHMS TECTOB - COOTBETCTBUE OTBETOB O0YUAIOLIUXCA KIIOUY TeCTa.
OlieHKa «OTIIMYHOY - O0YUAOIIUIACS [IPABUIIBHO OTBETHII HA BCE BOMPOCH TECTA.
OugeHKa «XOpomLoy - 00y4aromuiics NpaBUABHO OTBETHI Ha 6 BOIIPOCOB TeCTa.

OLeHKa «yIOBNETBOPHTENLHO» - 00YHAOLINIACA TPABUIIBHO OTBETHI Ha 4 BOIIPOCa TECTA.

OlieHka CHEYOOBJIETBOPUTENHHO» - o6yqa}omm7xc;1 IIPpaBUNBHO OTBETUII MEHEE UEM Ha 4 BOIIpOCa TECTA.
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Tema 4.1. Cunyconganbhbie 3/AC H TOKH
3ajanue: OTBETUTE Ha BONPOCHE TECTA

Bpems BeinonHeHus: 20 MuH

WHeTtpykiusd: BeIOepuTe NpaBHIbLHBIN (bie) BapuaHT(bl) OTBETA.

Bapuanr 1

1.SBnsFOTCS. MM mapaMeTpel  [IEPHOJ, 4YacTOTAa CHHYCOMAANbHON BEMYMHBI H YIJoBas H4acToTa
HEe3aBHCUMBIMH?

1) sBIsTIOTCS;

2) He SABISIOTCS;

3) 3T0 3aBUCHUT OT 4Y¥CNA Hap NOJIOCOB IeHePaTOpa

2.0nmpefenuTh 4acTOTY TOKA TEHEPATOpa, eCiiM YacToTa BpalleHHs sAkops 3000 ob/MuH; 4HCIO map
IIO/TIOCOB TeHepaTopa -2:

1) £=6000 I'w;

2) £=100Tm;

3) £=50Tw;

3.KakoBo cooTHOLIIeHUe MEXAY AeHCTBYIOINM U aMIUTUTYAHBIM 3HaYeHUeM CHHYCOHIATBFHOTO TOKa?
1) I=0,7071s;
2) =y :v2;
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3) I=In;;

4.Kakoit 21eKTpHYecKuil yron COOTBETCTBYET NEPHOLY IIEPEMEHHOrO TOKa?
1) 211,

2) 2Tp;

3) 2[/p;

5.Kaxoit BpeMEHHEII CIABUI ONPEAE/ISeT MOMEHTSHI IIPOXOXKICHHUS Yepe3 MakcuMyM HanpspkeHuit (f =50
T) uy = Upsin(wt+15%) vy yom sin(wt-30%)2

1)0,143c

2) 0,0025¢

3)).0016¢

6.B renepatope ¢ AByMsl NapaMU IOJIOCOB BHUTKH CABHHYTHI B MIPOCTPaHCTBE Ha yron I1/4. Onpenenuts
casur ¢a3 Mexay IJIC B 3THX BUTKax:

1) [V4;

2) 112

3)I1/8

7.Kaxoit XxapakTep ABHXKCHHUS EKTPHUECKUX 3apSA0B B IPOBOAHUKE IIPH NEPEMEHHOM TOKe?
1) BpamaTenbHEIi;

2) xosebaTeNbHBIIA;

3) mocTynaTenbHbIH.

8.ITo kakoii opmyne MoxkHO onpeaenuTs IJC, HHIYKTUPYeMyIO B KaTyHIKe reHepaTopa ;

1) e=-dd/dt;
2) e =-Ndd/ dt;
3) e =dd/ dt.

Kimou x tecry:

[TpaBuibHEll BapUaHT OTBETA
1.1

2.2)

3.2)

4.1)

5.2)

6.2)

7.2)

8.2)

Bapuant 2

1.Jlns kaKoif Henn B reHepaTope NepeMeHHOro ToKa MPHUMEHSIOT CTalbHOI AKOPB?:
1) mns TpeGyemoro npohuNHpoBaHHA BO3AYLIHOTO 3a30pa;
2) AN yMeHBIIEHNs MarHUTHOTO CONPOTUB/IEHHS reHepaTopa;

2.Yto onpenenser opauHata rpadpuka nepeMeHHOro ToKa Julsd Jl06oro MoMeHTa BpeMeHH t7:
D) g/t;

2) dgy/dt;

3) di/dt
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3. Kakoii BpeMeHHBIH COBUT ONpefessieT MOMEHTEI POXOXKACHHUS Yepe3 MakCcuMyM Hanpsokenu#t (=50
Tis) up < U sin(wi+15%) g = yzm sin(wt-30%?

1) 0,143¢

2)).0016¢

3) 0,0025¢

4,0OmnpenennTh YacTOTy TOKA FeHepaTopa, eCld 4actora BpaiueHus axopa 3000 o6/muH; uucio map
HOJIIOCOB TEHEPATOpa -2:

1) £=6000 I'y;

2) £=50T'w;

3) =100 I'm;

5. Kako#i 37eKTpruyecKuil yron COOTBETCTBYET NEPHOY NEPEMEHHOTO ToKa?
1) 2Mp;

2) 2IV/p;

3)200;

6.ITapamMeTp NepeMEHHOr0 TOKa HEOGXOMMO 3HATH JONONHUTENBHO, YTOOL! [0 BEKTOPHON JuarpaMme
[OJIy4UTh [IOJIHOE IPEACTABIEHHE O IEPEMEHHOM TOKe?

1) meficTByIollee 3HaYeHHE;
2) HayansHyto (a3y;
3) 4acToTy BpanleHus.

7.Bymer nu BpemeHHas pa3sBepTKa BEKTOpPA, BPAIUAIOMIErocs € IMEPEMEHHON 4YacTOTOM, MMETh BH/L
CHHYCOWABI?:

1) 6yner;

2) MalIVHHEIE;

B) He OynerT.

8.M3 KaKoii CTaNIM J0JKEH BBIIOMHATECS SKOPb F'eHepaTopa NEPEeMEHHOr0o Toka?
1) 13 MarHUTOMATKOH;

2) U3 MarHUTOTBEPAOH;

3) U3 moooil.

Koy k TecTy:

[paBunbHBI BAPUAHT OTBETA
1.2)

22)

33)

4.3)

5.3)

6.3)

7.2)

8.1)

Kpu‘repm/l OLICHUBAHHA TECTOB - COOTBETCTBHE OTBETOB o6yqaloumxc5{ KJIKOYY TeCTa.
OLeHKa «OTJIHYHOY - 06y'-1aromm7xc5( MpaBUJIBHO OTBETHJI HA BCE BOMIPOCHI TECTA.

OneHKa «XOpOWIO» - 00yYaromIuics MPaBUIIBHO OTBETUN Ha 6 BOIIPOCOB TECTA.
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OlieHKa «yAOBIETBOPUTENIEHOY - 00YYAIOIMICSA MPABHIIBHO OTBETHII Ha 4 BOTIPOCA TECTA.

OueHka KHEYAOBIETBOPUTEIBHO» - o6y'{aloum1‘»‘xcsl MpPaBUIBHO OTBETUJI MCHEE YEM Ha 4 BOIIpOCa TECTA.
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1. llepeuern MPAKTHYECKHX H JIA00PATOPHBIX PA0OT M BADHAHTOB 3aXaHHH

Ne paspena | HaumeHoBaHHe MpaKTHYECKOH Iens paGoTsl DopMet TeKyLIETO
JUCUMITIMHBL paGoTsl KOHTpOAA
Pazgen 1 Ipaktudeckoe 3aHaTHE Nol IMpoussecTu pacyeT 3aIuTa
OnexTpuyeck | PacueT sNeKTpUYECKUX Hemed | aneKTpHYecKMX Uenedl | mpaxtuueckux pabot
oe 1one NpY TIOCIEJOBATENBHOM, pu

MapajliefIbHOM H CMEIIaHHOM | TTOCJIEA0BATENIBHOM,
COEIHHEHUH KOHAEHCATOPOB. IapajuieIbHOM I
CMEIIAHHOM
COEIUHEHUY
KOHZICHCATOPOB.
Pazpen 2. IMpaktrueckoe 3ansTHe No2 ITponssectu pacueT 3auuTa
p
3J'ICKTpP[‘{CCK P . BHCKTpH'{eCKOf;I uenu TIPaKTHYECKUX pa60’r
He Uenu AacyeT JNEKTPUIECKOM LEMH [OCTOSHHOTO TOKA.
HocTosHHoro | HOCTOSHHOIO TOKA.
TOKa
Pazgen 2. MpakTrueckoe 3aHaTHe Ne3 IpoussecTu pacyeT 3alIUTa
p
DnexTpUIecK MOTEHIHATIOB TOUEK MpaKTHYECKUX paGoT
W Lemu Uccnenosanne pacnpeneneHus MIEKTPUIECKOIt LeTH
noctosHHoro | [OTCHIMAIOB B HEPA3BETBICHHO| ocTognHOrO TOKA.
ToKa LiENY MOCTOSHHOrO TOKa TocTpouTs
MOTEHIMANBHYIO
OuarpaMmy
Pazpen 2. TMpakruueckoe 3anste Ned [IpousBecTu pacueTs!
p
DnexTpuyeck napaMeTpoB
He Lenu Hcernenopanue IMEKTPUYECKON LEMH ,
nocTosiHHoro | MOC/ENOBATENLHOTO H UCMoNB3yA 3aK0HBl OMa
TOKa napamensHOro coeqUHEHUs U cBoitCTBA
PE3MCTOPOB NOC/EeN0BATENBHOIO U
flapajUIeIBHOrO
COeIUHEHHS SJIEMEHTOB
Pazgen 4. TMpakTthyeckoe 3ansaTue Ned [IpousBectu pacueT 3amuTa
p
OnHodasHbe P . HEPA3BETBIICHHON LETH | npakTHYeCKUX paGoT
nemu acueT HEPasBETBIICHHOM UETIH | pepevenHoro ToKa.
flepeMenHoro | IEPEMEHHOTO TOKa.
TOKA
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Paspen 4. | Ilpaxthdeckas pabGora Ne5 [TpousBecTu pacyeT
Onnodasn U MapaMeTpoB LIENH NP1
ccreoBaHKA ABICHUA
BIE NenH . pesoHaHce. [TocTpouTs
Pe30HaHCa HAIIPSDKECHUH. BEKTOpHBIE ;[p[arpaMM],[
nIepeMeHH .,
HaNpsHKEHHH 1
0ro Toxa TPEeyroJbHHKA
conpotusienuii. ITo
JTAHHBIM PacyeToB
HOCTPOHTH
pe30HaHCHBIC KPUBhIE
Pasgen 4. TMpaktuueckoe 3auatne Ned INpoussectu pacyeT 3allUTa
Onnodazu . Pa3BETBIIEHHON Ly NpaKTHYECKUX paboT
Jie mem Pacuet pasBeTeieHHOi Lenu IepeMeHHOrO TOKA.
HepeMEHHOTO TOKa.
HepeMeHH
0ro ToKa
Pa3znen 4. Mpakruyeckoe 3aHsTHe N5 Ipon3sectn pacueT 3aLUTA
Onnodaszn U [IApaMETPOB LEMU NIPH | mpakTHYECKUX paboT
cceioBaHUe ABICHUA pesonance. [TocTpouTsh
ble Uenu OKO
PE30HAHCa TOKOB. BEKTOPHEIE JHArPaMMBI
HepEMEHH -
HanpsDKEHHIT 1
Oro Toxa TPeYToIbHHUKH
conpotusnenuii. I[To
JIAHHBIM PacyeToB
HOCTPOUTH
PE30HAHCHBIE KPUBBIE
Pazgen 5. Ipakthyeckoe 3aHaTHe NS ITpousBecTy pacueT 3aIUTA
Tpexdasu . TpexQasHoii Lenu. paKkTHYecKuXx paboT
Pacuert TpexdasHoii enu.
BIE LIETTH
Pazpmen 5. TNpakTtuyeckoe ausrie Ne6 Iponssectu pacuet 3auluTa
Tpexdasn dasubix HpakTHYecKHuX paboT
BIE TIETH MCCHCZ{OB&IHI/IC HEenu COHpOTl/IBHCHl/lﬁ,
Tpexdas3Horo ToKa npu MOLIHOCTH, B KXKJOH
CoeIUHEHNH noTpeduTteneit (pase motpeburens,
Tpex$a3HOro ToKa 3BE3NOH. MOIIHOCTL BCEH
CHCTEMBI.
Pasgen 5. TMpakTrueckoe sausarue Ne7 ITpoussecTu pacueT 3aluTa
Tpexdazn (asHbIx ¥ JIMHEHHBIX [PaKTHYECKHX paboT
Ble [emy HccnenoBanue uenu TOKOB, MOUIHOCTH B

Tpex¢asHoro Toka npH
coefMHEeHUH noTpebuTeneit
Tpex(azHoro Toka
TPEYTOJIbHUKOM.

Kaxaoit (aze,
AKTHBHYIO MOILHOCTh
BCEH CHCTEMBI.
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Paznen 6. IMpakTiueckoe sanstue Ne8 IpousBecTu pacyeThl 3aIUTa

OnexTpuy Tparc(opmaropa s NpaKTHIECKUX paboT
eckue | YicCnenoBanue paGoTst pexuma paboThl:
. xo/a
vampms | TPAHCDOPMAaTOpa XOJIOCTOrO X0/1a,

KOPOTKOTO 3aMBIKaHUs
U II0J Harpy3Koi

Paznen 6. TMpaktiueckoe sansatue Ne9 HccnenosaHue cXeMbl | 3allUTa
OneKTpuy AyCKa, TOPMOXEHUA U | pakTHUeCcKHX paboT
ecKue I/ICCJ‘[CZ[OBaHHe pa6on,1 peBepcUpoOBaHUA
. acHHX
Mamump; | ACHHXPOHHOTO IBHraTeIL POHHOTO
JIBHTaTeNs.

IIpakTHyeckoe 3ansiTHe Ne 1

Tema: Pacuer INEKTPHUECKHX memneit pH MNOCA¢JOBATE/IbHOM, MNapalieJIbHOM H
CMCIIAHHOM COeJUHEHUH KOHACHCATOPOB.
Henb 3aHATHA: 3aKPCIUTE TCOPECTUUCCKUE 3HAHUS 110 pas3aey ((SHCKTPH'-ICCKOC IIOJIE»

VYmenne u HABBLIKH, KOTOPbIE 10JI/KHBI npnoﬁpecm oﬁyqaemue Ha JaHATHM:
MPUMCHSAITH 3a8KOH Kyﬂona, BBIpAXKaTh U paCCUNTHIBATE BEJIUUYMHBI, BXOAALINE B d)opMyny
3aK0oHa Kynox{a, HCNONb30BAaTE (I)OpMyJ'[bI I MApAUICIIBHOTO MU MOCHEA0BATCIIBHOIO
COE€AUHECHNST KOHACHCATOPOB. PaccynTHIBaTh €MKOCTH LENH Tpy CMCUIIAHHOM COCOUHCHUU
KOHAEHCATOPOB.

Harasauvie noco6us, oGopyaoBanme: KOHCIEKT KLU O pasaeity «IEeKTpHIECKOE TONE;
MUKPOKAJBKYIATOP; HAAKTHYECKHE KaPTOYKH C 3aJaHMsAMH NPakTHYecKoit paboTer Nel.

Bpems pa6oTsr: 2 yaca.

ITepevennb ncnoan3yemoii AHTEPATYPbI:
1. Hauunor U.A., Uparos I1T.M. O61uas 3AeKTpOTEXHUKA C OCHOBAMH 3NIEKTPOHHKH:
Yueb, mocobue IS CTYA. CPeAHUX ClIeUNaTbHBIX YYeOHBIX 3aBeJieHui. - M.: Belcu. mk.,

2013.- 752c.:un. (c. 8-28)

2. Yactoenos A.A. DnekTpoTexHuka. - M.: Beicias mkona, 2012. (c. 9-45)
3. Cadonos A.C. OcHoBbI DieKTpoTexHUKH. - M.: Boenusaar, 2014. (c. 76-82)
CoaepskaHue U OPAJ0K BbINOTHEHNs! padoThI:

IloaroroBka k paboTe.
[MoBTOPUTH TEOPETHYECKUIT MaTEPHA [0 YYeOHUKY HITH [0 KOHCIEKTY JEKIUi.

Boinosinenne padornl.
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ITpumep peieHnd NPaAKTHIECKOH Pa00ThI:

Bapuanm Ne 0
1 C xaxoii cunoii e3aumodeiicmeayiom d6a sapada 15 mxKa u 12nKn, naxoosuguxcs ¢ eaxyyme va paccmonnuu 60 iy
opy2 om opyea?
2 Haiimu HanpaxcenHocme noAs, co30asaemyio 6 eaxvyme sapaoos 80 uKn e mouxe A, yoaresnoit va paccmosnue 57
leat.
3 [Kaxoea esxocms kondencamopa, ecau npi €20 3apaoke 00 wanpaxcenus 30B on nonyyaem 3apaod 60 nKa?
4 Onpedenume 3K8UBAAEHINHYIO EMKOCTIb YeRlt, eCTU —IHH
03¢
C1 =8 mr®, C2 = 4 mra, a
oH—
C3 =6 MKk®D, C4 =5 mk, G5
C5 = 2 mx®, C6 = 10 Mk, L}
5 \Hatimu HANPANCENHOCHIL NOAS 8 HIOUKE A.
q © q3 @
a2 A
\Haiimu nanpsisicennocme noas 8 mouxe A. Beinoanume zpaguneckoe
frocmpoyue
g Onpedenums HANPAJICEHUE HA NEPBOL KOHOEHCAMOpe, el —
1 C3¢C4
C; =1 .ux®, C; =2 uxD, T
|
k
C5 = 3uk®, Cy=6ax®, U=24B -

AnropuTv pemenns sanaqn: 1) COCTABMAEM KPATKOE YC/IOBHE 3a[auH, 2) NepeBoHM BETHYHHLI B

cuctemy CH, 3) BbiGupaem Gopmyny as pewuenus 3agaqm, 4) BbipaxkaeM u3 Gpopmynbr Tpebyemyto
BEJNYHHY, 5) MOJICTABAAEM AaHHbIE, 6) BLIMOAHAEM pacyeT, 7) 3amuchIBaEM OTBET.

3agava 1.
F-? cY: iPeweHue:
[Baso: pokact
91=15 mkn 15+10° ¢ lfl )
o O -MM™ -6 -9
. =" 15. .12-
12=12 Hkn 12 % 10° _9 10 o 5-10°Kn-12-10 K/I—
5 1-(60-107% ar)?
r=60 mm 60 * 10 0
=0,45-10" H =0,45H
Omeem: 0,45 H

3aaaua 2.
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B camom gesie. amnepMeTp Ha puc. | NOKa3biBACT CUNY TOKa [ 4, MPOXOAALLCTO HEPE3

conpotusnerne R. OaHAKO BONBTMETP NOKA3LIBAET HATIPAKEHUE HA YUACTKe ab, a HE Ha
conpoTusnenuy R.

C ApYro# CTOPOHBI, BONBTMETP Ha PUC. 2 NOKA3BIBAET TOUHYIO BEMWUHHY HANPSKEHHA Ha
conpotueieHun R. OaHako aMnepMeTp NoKaselBaeT CHAY TOKA J,, a He BENMM4MHY ToKa T vepes

COMPOTHBIIEHHE,

TakumM 06pasoM. HH B TOM. HH B APYTOM CllyHae Hejib3s HalTH COMpoTHBAEHUE R, ucnonbays
TONBLKO NMOKA3aHUS BOABTMETPA M AMNEPMETPA: H3MEPHUTENbHBIE MPUOOPDL. 00Nagas BHYTPEHHHM
CONPOTUBEHHEM, BINSIOT Ha PacTipe/icNieHHe TOKOB H NOTEHUMANIOB B SREKTPRUECKOH Uy,
MosToMy Ans pacuyeta R He0OX0AMMO HapAAY € MOKA3aHUSMM NPUOOPOB YUUTHIBATL HX BHYTPEHHUE
conpoTHUBJIEHHS. PacueT IPOM3BOAST HCTIONB3Ys 3akoH OMa n npasuna Kupxroda ans
Pa3BETBNEHRBIX ANEKTPHUHECKUX LiENeH.

Hpasuaa Kupxzodha:

1) anrebpanueckas CyMMa CHIl TOKOB, CXOAAILMXCS B MOBOM y3ne (y3/10M Ha3biBaeTcs MECTO

COCAWMHEHUA TPEX H Gonee ﬂpOBOﬂHHKOB), paBHa HYJItO, T.C.
n

YL=0;

=1

2) ans moGOTo 3aMKHYTOTO KOHTYpa anrebpanueckas CyMMa POU3BEACHUN CUII TOKOB Ha
CONPOTHBEHHS COOTBETCTBYIOLMX YHACTKOB LIENH paBHa anredpanyeckoit cymme seex DJIC,
NeACTBYIOHIMX B 3TOM KOHTYPE!

Zn:IiRi=zm:gk.

=l &=l

Ias onpeaenenns 3Hakos IAC 1 Hanpskenuil BEIGHPaeM 06X04 3aMKHYTOTO KOHTYpa 110
uacoBoii crpesnke. Ecny npu 0o6xoe KOHTYpa HanpasjieHHe TOKa Ha YYacTKe UeNY COBMNAanaeT ¢
06X0J0M, TO 3HAK HANPAKEHNS OepeTcs o 3HAKOM (+), B TPOTUBHOM CAy4ae — CO 3HAKOM
(-). DJIC cUUTAIOTCA MONOXKMUTENBHBIMH, €CITH OHU CO3/AI0T TOK, MO HAaNpasieHHIO COBMAAAIOLLMIA ¢
HANpaBNeHUEM 00X01a KOHTYPA. B MPOTHBHOM CIYYae OHY CHHTAOTCA OTPHLATENbHBIMA.

Onucanve YCTAHOBKH M METOAA H3MepeHnii

B aauHo# paboTe CONPOTHBICHHE HUXPOMOBOH MPOBONIOKH OTPEAEISIOT ¢ MOMOLIBIO
npuGopa FPM-01. nmerowuero Ba peXkuMa H3MepeHuii: o cxeme pHc. | 1 110 cxeme pHc. 2. O6wuit
BuA npuBopa npescTarnen Ha puc. 3. K ochosannto npuGopa npukpernieHa kononna 1 ¢
HAaHECEHHOM METPHUECKOH WKano#i 2, KOTopas NO3BONAET ONPEAENATE AHHY OTPE3Ka HUXPOMOBOH
npososoky. Ha KonmoHHe CMOHTUPOBAH TOABHXHBIA KPOHWTEHH 3, UMEIOMHA 2NeKTPUHIECKIH
KOHTAKT ¢ NPOBONOKO#t 4. B M3mepuTenbHOI YacTh Npubopa 5 pacnionokeHbl: ceTeBoi
BbIKNIOUATENDb 6, PErYIATOp Toka 7, BoAbTMeTp 8 1 amnepmetp 9. [epeinouatens poa padoTsl 10
CRYXHT N4 BHIBOPA pexknMa H3MepeHHi: HeH@KaTas KHOTIKa obecneyysaeT paboTy npuGopa o
exeme puc. |; naxaTtas - 1o cxeme puc. 2. C NOMOLLBIO KHOTIKK | | — NOAKTIONAIOT H3MEPUTENBHYIO
wacTh npubopa.

B nepsom cayyae (phc. |) B oKa3aHHSX BOALTMETPA YUMTHIBACTCSA HaJlUUMe Y aMIIEPMETPa

BHYTPEHHET0 conpoTueieHns (R, ): HaNpsKeHue Ha ab COCTOMT M3 [BYX C1aracMbiX:

Up=Ug+Ug. (2)

rae T, — HANPUKEHME Ha YHACTKE ab, T.¢. BEMUMHA, KOTOPYIO NOKA3bIBACT BONBTMETD; U

HanpsKeHne Ha conpotusnenun R; Uy,  HanpskeHue Ha BHYTPEHHEM COTIPOTHBICHHH

aMIepMeTpa.
ConpoTusienne R COSANHEHO NOCNEA0BATENBHO C aMNEPMETPOM, CONPOTHBASHHE KOTOPOTO
Ra. O6utee conpoTupienne pasio R+Ra. Cornacho 3akony Oma

Uy =14 R+Ry). 3)
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E-? wm: Pewenrue:
aHo: .
A E= k c12 _
&-r
q=80 uKn 80+10° —
- MM
9.10° -80-107° Kn
r=57 cm 57*107% Kn? 8 _
1-(57-107% m)?
=0,22-10* B/ m=2,2xB/ u
Omeem: 2,2 kB/m
3apava 3.
c-? m: PeweHue:
Aarno: 60-107°
c=4 010K 0P e=12m0
=60 Hn 15%10° u 50B
U=508
Omeem: 1,2 H®
. 3apaqa 4.
c-? Pewenue:
Aaro: Korndencamopesi C;, C;, Cq cOROUHEHbI NOCNE008aMENbHO:!
C1=8 mk® 1 1 1 1 1 1 1 15+10+12 37
e — b = — =
C=d md C,e C, C C 4 6 5 60 60
G576 mrd Cysy = L 1,64k @
- 37
Co=5 mr@
Yaacmok Cy 34 U KoHOEHCamopbi Cs, Cs COeOUHeHb! NapansencHo:
Cs=2 MK®
Co s =Co3,+Cs +C4 =1,6+2+10=13,6 D
Ce=10MK®
Yaacmok Cy.su KoHdercamop C; coeduHeHs! nocnedosamessHo, NPUMEHUM
4acmHyo popmyny:
C,-C 13,6-
GG 3,6-8 _ 1088 = Sk
C,s+C, 136+8 21,6
Omeem: 5 mk®
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Eq-? PeweHue:

115 8bIN0AHEHUA 2DAGUHECKO20 TOCMPORHUA NIPABUAOM APANNEN0ZPOMMA OfIf CAOMERUS
8EKMOPOB HANPAMEHHOCMU, c030a8aemMoli 8 MOYKe A KaXObIM U3 3aPA008.

E3 o "“\\BIlEZ.S

Pesynemupyrowiull sekmop E,3 cknadeisaem ¢ sekmopom E;.
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3agaya 6.

Us-? Pewenue:

Aano: Kowndercamopur Cy, Cy, C3, C; coeduHeHbi N0caed08amensHo:

C;=1 MK® 1 1 1 1 I 1 1 1 1 6+3+2+1 12
— =t —t—F— =t oot ————— = —

o2 M Chis C C C C, 1 2 3 6 6 6

C5=3 M@ Cians = % =0,5uk®@=0.5-10"®

C4=6 MKD

Haxodum 3apad Ha scem yuacmee:
=24 B

g=C-U=0.510%-24=12-10°Kx

T.k. coeduHerue nocnedogamenesHoe, Mo 3apAdel HA BCEX KOHOEHCaMOpPax
oduHakosbie U pasHsl obuiemy 3apady y4acmea.

12-10°

v _9_
"¢ ¢ 210°

6B

Omsem: 6 B

3aAaHuA BAA CAMOCTOATENBHOW paboTbl:

3HaueHVa AAHHBIX 1 AMAAKTUMECKAn KAPTOUKa BbIBMPAOTCA B COOTBETCTBMU C HOMEPOM BapuaHTa.

Bapuanm Ne_1,5, 9, 13,17, 21, 25

1 | C kakoil cunoii saaumodelicmsyrom dsa 3apada no + K, HOX00AWUXCA 8 BaKyyme Ha
PAaccmoAHuU cm Opy2 om Opyaa?
2 | Halimu HanpameHHOCMb 1015, C03008demyi0 8 8aKyyme 3apacom +. Kn 8 mouxe A,

yoanenHol Ha paccmosHue mMMm.

3apAd ___ mrKn?

3 | Kakoea emkocms KoHAeHCamopa, ecnu npu e2o 30padxke 00 HanpPAMeHus KB oH nonyyaem

4 | Onpedeaums 3K8UBANIEHMHYIO EMKOCMb Yenu, ecnu

Cl=__ mK®, C2=__ mKQ®, Czl_ctsl_
Ci
C3=__ MK®, C4=__ MK, E\_| i HC6
1t
C4
C5=___ MK®, C6=___ mKD.
cs5

5 | Halimu nanpaxentocme nona 6 movxe A.
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q2 A
(BoinonHume zpagudeckoe nocmpoerue)

6 | Onpedenums HanpsameHue Ha Mepeom KoHdeHcamope, ecnu
—
Cl=__ mk® C2=__ mKr®, G €2 3¢C4
u
C3=__ mk®,C4=__mx®, U=___8 +| -
Bapuanm Ne_2, 6, 10, 14, 18, 22, 26
1 | Ha kakom paccmosanuu Opyz om Opyaa 3apadel +_____Kn u__ __Kn, Haxodaujuecs 6 eaxyyme,
a3aumodelicmayiom ¢ cunoli ___ mH?
2 | Haiimu senuduny 3apsada, co30a10uez0 31eKMPUYECKOE NO/E 8 6GKYYME HANPAMEHHOCMbIO
___ KB/m @ mouke Ha paccmoaHUU ___MM.
3 | Mpu nepemeweHuu 3apsda MeX Oy MOYKamu € Pa3HOCMbIO MOMeHYuanos ___ KB
anekmpuveckoe none coeepwuno pabomy ___mrfm. Yemy paeen 3apad?
4 | Onpedenums 3K8UBANCHMHYIO EMKOCMb Uenu, ecnu
Cl=__ mk® C2=__ mKO®, Q s
* 3 Ca _
C3=___ mk®, C4=___ mrd, db —o
2 6
C5=__ mK®, C6=___ mK®.
5 | Halimu HanpsaxeHHOCMb 1017 8 moyKe A.
q1 q2 q3
@ ® ©
(Boinonrume 2paguyeckoe nocmpoexue) oA
6 | Onpedenums HaNpsMeHUe HA BMOPOM KOHOeHCamope, ecnu
Ci=_ MK®, Cr=___ MK®D, = —
G QG
Cs= MKD, Cy = MKD, U = B u
1
+H -
Bapuanm Ne_3, 7, 11, 15, 19, 23, 27
1 | C kaxoli cunod ezaumodeilicmeyrom dea 3apada no + ___ K1, HOXOOAWUXCA 6 8aKYYME HA
paccmosanuu ___ cm dpyz om Opyaa?
2 | Halimu Hanpsa#eHHoCcMb noas, co3dasaemyio 8 8axyyme 3apadom + MK 8 moyke A,
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ydaneHHol Ha paccmosHue mMM.

Kaxyio pabomy cosepwaern snekmpuyeckoe none npu nepemelyeHuu 3apada ___HKa us moyuxku
€ noMmeHyuanom B 6 modky ¢ nomeHyuanom B?

Onpedenumb SKBUBANCHMHYI €MKOCM®b Yenu, ecnu

-
Cl=__ mr®, C2=__ mrd®, PO (v A T L
o— Ho
C3=___ mK®, C4=___ MK®, Ca C5
— — I
C5=__ mMK®, C6=__ mxd.
Hadmu HanpaxeHHoCMs 10na 8 movke A.
q1 g2 a3
@ ©
A
(Boinonsume 2paguqeckoe nocmpoerue)  *
Onpedenums HANpaXceHue Ha Mpemeem KOHOeHCcamope, ecau |
1 T LA ¥
Ci=_ MKD, Cr=__ MKO, 1 C2 G3¢C4
u
1
C3= MKD, Cy = MK, U = B +H
Bapuanm Ne_4, 8, 12, 16, 20, 24, 28
Ha xaxkom paccmosHuu Opye om dpyaa 3apadei +_____ Knu____ Kn, Haxo0auueca 8 sakyyme,

e3aumodelicmayiom ¢ cunoil mH?

Haimu 8eaU4URYy 3apﬂda, cosdwow;eeo INCKMPUHECKOE 11051€ 8 8AKYYME HANPAWEHHOCMbIO
KB/M 8 IMOYKe HA paccmoaHuu mMm.

Emrocme KoHGeHcamopa MK®D. Kakoli 3apad oH Hakonum npu e20 NOOKMO4eHUU K NoMocam
UCMOYHUKA MOCMOAHHO20 HAMPANEHUA B?

Onpedenumb IKBUBUNEHMHYIO €MKOTMb yenu, ecau

HH
Cl=__ me®, C2=__ mKrd, P (8 R e
o >
C3=__ MK®, C4d=__ MK, E’ -—i
C5=__ mr®, C6=__ MK, E|

Halimu HanpaxceHHOCMb N0as 8 moyke A.
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q1® q2®
o
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(Boinonxumes 2paudeckoe nocmpoerue) A

6 | Onpedenums HanpsHeHue Ha Yemeepmom KoHOeHcamope, eciu

C1 =__MK¢, Cz=_MK¢, ”_” ”__”

G Q2 C4
C3=_ mMr®, Cy=___mxkd, U=__ 8 3
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Tabnvua sHaueHns AaHHbIX N0 BapUaHTaM.
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3 8 mkKn 8 8mkKn | 8 5 2 5 5 10 (12 |20 |25 |30
7 9 HKn 12 9uKn 12 10 |5 8 8 15 |22 |29 |36 |43
11 | 10 mxKn 16 10mKkKA | 16 15 |8 11 1 |10 |9 8 7 [3
15 | 11 HKn 20 11uKn | 20 20 |11 14 14 |12 10 |8 6 4
19 | 12 mkKn 24 12mkKn | 24 25 |14 17 17 |20 |23 |26 |29 |32
23 | 13HKn 28 13uKn | 28 30 |17 20 20 |17 14 |11 |8 5
27 | 14 mxKn 32 14 MxKn | 32 35 |20 23 23 |14 |5
S

3apaual 3apava 2 3apava 3 3adaua 4

q1 q2 F r E C U C1 [C2 |C3 [ca jC5 |C6
4 30 mkKn | 1mkKn | 15 2 15 45 3 s 10 |12 |20 |25 |30
8 |314kn | 2nKn |25 6 25 50 10 8 15 |22 |29 |36 |43
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BriBoabI M0 npakTHYeCcKoii padore.

3akoH Kynona - OCHOBOTIONATAKOLLHIA 3aKOH 3NEKTPOCTATHKH, JaroLui NpeacTaBneHne o B3aUMOAeHCTBUH
3apAnoB. KOHI[CHCHTOPBI —3T0 yCTpoﬁcrsa JU1A HAKOTUICHHA 3apsaa0B, NOSTOMY Heo6X0mIHMO YMETh pacCUYHUTHIBATE
HX IEKTPOEMKOCTh U 3HATL 0COBEHHOCTH UX COETUHEHHUS B SHCKTpﬂ‘leCKOFl uenu.
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KOHTpOJIbeIe BOIIPOCHI:

Cdopmynupyiite 3akon KynoHa.
3anuwwure Gopmyny 3akona Kynona.
JlaiiTe onpeaeneHre AEKTPUIECKOH eMKOCTH.

Yro Takoe KOHJIEHCaTop.

b S

Januuure Cl)OpMyﬂbl, XapakTepUusyrolue nocneaoBaTe/ibHOE U napanieibHOe COSAUHEHHE KOHACHCATOPOB.




image180.png




image181.png
IlpakTuyeckoe 3anaTe Ne 2
Tema: PacveT 21eKTPHYECKO#H LieNIH NOCTOSIHHOIO TOKA..

ueJ'lb 3AHATHA: 3aKPCHUTH TEOPETUUECKHE 3HAHUA NO pa3aeny «IToCTOAHHBIH TOK»

‘YMeHHe H HaBBIKH, KOTOpPbIE X0J5KHbI IPHOGPeCTH 06yuaeMble HA 3AHATHH: NPHMEHATD 3aKOHBI OMa H
Kupxroda, BbipaxaTs ¥ pacCuMThbIBaTh BEAHYHHBI, BXOAALHE B popMysty 3axoHa OMa, HCMIONB3OBATE
¢$hopMyNBI ANS NAapaeNbHOrO 1 MOCNEA0BATENLHOTO COEAMHEHHA PE3HCTOPOB. PaccunTeiBaTh
COTIPOTHBIIEHHE LIETTH NPH CMELIAHHOM COEIHHEHHH PE3UCTOPOB.

Harasansie nocobus, 06opyroBaHue: KOHCNEKT feKUuit no pasaeny «[TocTOAHHBIH TOK»;
MHKPOKANbKYNATOP; AHAAKTHHECKHE KapTOHKHU C 3aJaHHAMH ApaKTUUeckol paborel Ne2.

Bpemsa paborsr: 4 yaca.

Mepeuenn ucnoab3yemoii JHTEPATYPLI:

1. Hanunos U.A., HMeanos [1.M. OGwas 3MeKTPOTEXHUKA C OCHOBaMH 3IEKTPOHHUKU: YuyeD.
nocobue Ans CTYA. CPEAHUX CreUHANbHBIX Y4eGHBIX 3aBefeHHH. — M.: Bricu. wk., 1998.-752c.:ux.
(c. 28-69)

2. YacroenoB A.A. DnextpoTtexHuka. — M.: Boiciuas wkona, 1989. (c. 45-88)

3. Cadonos A.C. OcHoBbl 3neKTpOTeXHHKH. — M.: Boenusnar, 1961. (c. 26-46)

CoaepkaHKe U NOPAAOK BbINOJIHEHHs paboTbI:

IMoaroTtoBka K paboTe.

MosTOpUTL TeOpeTHYECKHUIT MaTepHaN No YUeGHUKY WM N0 KOHCMEKTY NeKunii.
Brinonxenne padoTul.

MpuMep pewieHNs NPaKTHYECKOI padoTsl:

AJITOPUTM pellienust 3ada4H: |) COCTABNAEM KPATKOE YCIOBHE 3aauH, 2) NepeBONM BETHUMHBL B CHCTEMY
CH, 3) BeiGrpaeM dopMyny ans pelteHus 3aaauu, 4) peipaxkaeM u3 hopmysbl Tpebyemyto Benuuuny, 5)
HOICTaBNAEM JaHHbIE, 6) BBIMOMHAEM PACUET, 7) 3aMHUCHIBAEM OTBET.

Bapuanm Ne_0_

1 Halimu moku 80 8cex 8emesnx, Ucnoab3ya 3akoHs! Kupxaoda.
E,=24 B r=1 Om R=10 Om i Ry EJ £
1 2 [
E;<12 B =2 Om R=20 Om n R, 0 Ry 3

E=15 B r=3 Om Rs=25 Om
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Haiimu obujee conpomuenenue u 06uiyto cuny moka, ecnu:

£=24 B R=15 Om R=10 Om R1R
r=2  Om Ry=4 Om Rs=20 Om R4r—R3
R=8 Om Rs=15 Om a5 T
e

CKOMBKO mensa 8oidenum nposodHUK 3a 2 MuHymb! Npu HanpameHuu 20B, eciu e2o yoesnbHoe
conpomuanenue 1,4 Om*mm*/m, dnura 50 cm, a nnowade nonepeuHozo ceverus 0,2 mm??

Haiimu o6ujee conpomusenerue, ecau R=10 Om.

Haiimu obuwee conpomuenerue Yenu t MoKu 8 Kaoom pesucmope, ecnu 0aHo: Ri= Ry= Ry=
R=1 OMm; Rs=2 Om; Re=6 Om, R;=3 Om, I=1 A.

—
1_F

R1 R2
,/

v RS
Re RS| R6[ R7

—
1t

3apava 1.

1-2 12 157 Pewenrue:
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W3 (2) n (3) naitpem I ;R =0, =1 4K, . Toraa uckomoe COnpoTHBACHHE PaBHO
Uo=lRy Us_p
1, I, ’

R

unu R=%— Ry: 4)

rae U — nanpsxeHue, NOKa3bIBAEMOE BOLTMETPOM; [ — CHJla TOKA MO MOKA3aHKIO
amnepmeTpa; Ry — BHYTpEHHEE CONMPOTUBICHHUE aMITEPMETPA.

9 3

\/_

Puc. 3
Bo BTOpOM ciyyae (pHc. 2) cHia TOKA, TEKYILErO Yepes CONpoTHBACHHe R, He coBnajaer ¢

NOKa3aHHEM aMTEPMETPA H3-3a HATMYHS BHYTPEHHETO CONPOTUBJIEHHUS Ry Y BONLTMETpa; TOK J 4.

CHIly KOTOPOTO NOKA3bIBAET aMIEPMETP, COMMACHO NepeoMy 3akody Kupxroda (ans yana “b ™),
paseH

Iy—1x-1,=0, )

rie I, —cuna TOKa, APOTEKAIOLIETO HepEs aMNnepMeTp; Ip — CHIla TOKA, NPOTEKAIOLETO
yepes U3MEPSEMOE COMPOTHBACHHE; [y — CHJIa TOKA. NIPOTEKAOLIEr0 HYEePes BONBTMETD.

Cuny Toka Iy MOXHO HaliTH, NPUMEHNB BTOPOE NPABANIO Kupxroga nns xoutypa abVa v
BLIOpaB HanpaeneHue ero o6xoaa no HacoBOH cTpeske:

1xR=1,R, =0, ©)

rae R, — BHYTpeHHee CONPOTHBIEHHE BOJLTMETPA.

C yuerom Toro, yro I pR =T, u3 (6) nonyuaem sHaueHHe
U

Iy = —
RV

v, noAcTasass ero B (5), HaxoaAMM

U
13=1_4-E. (7

Mcxona u3 3akona Oma U = IpR | uaiisem HEN3BECTHOE COMPOTHBIICHME
U U
-, 8
e ®)
- —
Ry

WAK, yripotuas 0003HAYEHYS,
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Aaxo:
£,=248B
E=128B
E;=158B
r;=10m
r,=2 0Om
r=3 Om
R;=10 Om
R,=20 Om

R3=25 Om

Beibupaem Hanpasnexus 06x0da KOHMYPa U HANPABAEHUSA MOKA 8 BEMEAX.

Cocmasnsem cucmemy ypagHeHuil:

I+1,-1,=0

—E +E, =—[|(R, +r,+R)+1,(n,)
Ey+E, =L,(Ry + 1)+ 1,(r;)

flodcmaenaem 0aHHbIE U3 yCAo8UA:

L+1,-1,=0

15+12=1,(25+3)+1,(2)
Pewaem cucmemy ypasHerul:

IL+I,-1,=0
-12=-1,(3D)+ L, (2)
27=1,28)+ L, (2)

L+1,-1,=0
;- 1(2)+12 2, 12
! 31 ETRET
[ 2oL 27 2,
! 28 28 28
B, Z k),
ETRETM
21, 1_
|=_"'+—
31 31
27 21,

—24412=—~1,(20+1+10)+ 1,(2)





image186.png
9861, -501=0
27, 12
=t
31 31

27 21,

28 28

=22 _0.5084
986

I
2, 122501 l3:0033+0387 0.424

“ 31731 98631 31

I, S22 27 2500 o640.036=0.9284

Omeem: 0,508 A, 0,42 A, 0,928 A
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3agava 2.

R-?1-? Pewenue:
AaHo: Pe3ucmopsi Ry t R; coeduHersl nocnedosamenbHo:
=24 B R,=R +R,=15+4=190m
r=2 Om Pesucmopbt Ry u RycoeduHers! nocnedoeamesnsHo:
Re=15 Om R, =R,+R,=8+10=180m
Rz=4 Om
Yuyacmok Ry 3 u pesucmop Rs coeduHeHs! napannensHo:
R3=8 Om R R
- B 18-20 360
R, =— 3 - =—=950m
Ry=10 Om 3T R, +R, 18+20 38
Rs=20 Om Yyacmok Rz, y4acmok Ry 45U pesucmop Rs coeduHersl napanniensHo:
Rs=15 O,
e i l—L_,. 1 . 1 L L_l42.5+285+180.5_ 608
R R, Ry, R 19 95 15 2707.5 2707.5
R= 2707.5 =4.450m
608

o 3akoHy Oma 917 nonHoll yenu HaXo0UM cuny moka:
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E 24

I= =—=
R+r 44542

= 24 =3.72A
6.45

Omeem: 4,45 0wm, 3,72 A

p=1,4 Om*mm*/m

3agaua 3.
Q-? o Pewenue:
Aano: 1o 3axony [xcoyna - flenya:
t=2 muH 120 U?
Q===
=20 B R

Conpomusnerue MoXHo Halimu no hopmyne:

=50 cm 0.5 gl _14:05 =3.50m
0.2
5=0,2 mm®
20°
o= —3_- 120 = 13714 Jowe = 13,7k
Omsem: 13,7 gfInc
3agaua 4.
R-? Pewenue:
Aano: Pesucmopst Ry u R; coeduHeHs! nocnedosamensHo:
R=10 0Om

R, =R +R,=10+10=200m

Pezucmopst Ry u RicoeduHersl napanniensHo:

‘R .
g, < Fo-Re 1000 100

= = =—=50mM
*TR+R, 10410 20

Yuacmok Ry 3 u pesucmop Rs coeduHeHb! NapaniensHo:
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Ry, =oa e 510 _30_550,
5T R, +Ry S+10 15 7

Yaacmok Ry, U y4acmox R; 4 s 10cnedosamensHo:

R=R,,+R,,5=20+33=2330m

Omaem: 23,3 Om

3apauaS.
Rosus l1, 12 15, o, | Pewenue:
Is, ls, 17,72
Aano: Paccuumaem obujee conpomusnexue yenu:
I=1 A 1) Pesucmoput Rs u Ry coedunenst napaniensro, nosmomy:
Re7= Rs*Ry/( Re+R7)=6*3/(6+3)=18/9=2 Om

Ri;=R;=1 Om
R 2Rl O 2) Pesucmopor Re7u Rs coeounenvt napaineivro:

s SR OM Rs7= Re7*Rs/( Re 7+ Rs)=2%2/(2+2)=4/4=1 Om
Rs=2 Om

3) Pesucmopur Rs 671 Ry coeounenst nocnedosameivto.

Rs=6 Om Rys67= Rse7+ Ry =1+1=2 OM
R,=3 Om 4) Pesucmopot Ry 567U Ry coedunenvl napaniensHo:

Rs.7=Rys67 *Ra/( Risert R3)=2*1/(2+1)=2/3=0,67 Om

5) Pesucmoput Ry.7, Ry u R; coeduHervt nocae0oeamenvHo.
Rosu= Rit Ry+R3.=1+1+0,67=2,67 Om

Ucnonssys ceolicmea nocnedogamensHo u napannensHozo coedunenul Halidem
MOKU HO KaXOOM pesucmope:

1) Yuacmxu Rz.; Ry u Ry coeOunernvr HOCIeQ0GANENbHO, NOINOMY HIOKLU
Oydym pagHsL:
losu=l1=12= 15.5= 1 A.
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1) Io 3axony Oma onpedensiem nadeiue HAnNPsICeH s Ha yuacmee Rs z:
Us.5=R3.7*13.5=0,67*1=0,67 B.

Pesucmopbi Rys s, Ry COeduHeHbI napansensHo, noamomy:
Uyser=Us=Us,=0,678.

Mo 3aKoHy OMa HAX0AUM MOKU 8 IMUX YHACMKAX:
l4567=Uas67/Rys67=0,67/2=0,335A.

13=U3/Rs=0,67/1= 0,67 A.

2) Pesucmopol Rsg; u Ry coedunenwr nocnedosamensuo. Ilo ceoticmey
HOCREO08AMENBHO20 COCOUHEHW:
Isg7=ls=l4567=0,335A.

3) Vuacmku Rs, Rgu Ry coedunensr napannensro.
Halidem HanpaxceHue Ha 3Mux y4acmeax: no ceolicmay napannensHo2o
coedurenua: Uss;=Us=Us=U; =l567* Rs5,=0,335*1=0,335 B.

o 3aKkoHy OMa HA(AeM MOKU HA IMUX Y4aCMHKax:
Is= Us/ Rs=0,335/2=0,1675 A.
le= U/ Rg=0,335/6=0,0558 A.

1= Uy/ R=0,335/3=0,112 A.

Omesem: Ry5,=2,67 OMm, 1;=1 A, 1,=1 A, 15=0,67 A, 1,=0,335 A, 15=0,1675 A, 15=0,0558
A 1,=0,112A.

3agaHunAa ANa CamMoOCTOATENBHON paboTol:
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3HaYeHUA gaHHbIX U AUAIKTUYECKAN KapTOYKa BbI6MpaIOTCiI B COOTBETCTBMM C HOMEPOM BapUaHTa.

Bapuarm Ne_1,5,9, 13,17, 21,25

1 | Haiimu moxu 8o 8cex 8emsesnx, UCMoAL3ya 3aKOHs! Kupxaoga.

E;= B n= Om Ry= Oom
Ex= B r= Om Ry= Oom H1 I £
E1 L EZ 31
E3= 8 = Oom P - r, 3T
1 2 RZ
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2 | Haiimu obwee conpomueneHue u 0B6Wyto cusny mokda, ecnu:
E= B Ri= Oom Re= Oom
r= Om  Ry= Oom Re= Om
Rs= oM Re= Om

3 | Ckoneko menna sbidenum NposoOHUK 30 ____ CeKyHO npu HaNpameHuu B, ecnu e20
ydensHoe conpomuseneHue OM*MM2/M, BnuHa ___M, a naowade nonepedHozo ceveHus

mm2?
4 | Haiimu o6wee conpomusnexue, ecnu Ri= Om.
R2
R4
5 | Haiimu ece moru u HanpsyeHun 0na 3ada4u Ned, ecnu usgecmuo, ymo 1 1 = A

Bapuarnm Ne_2, 6, 10, 14, 18, 22, 26

1 | Halimu moku 80 8cex 6emsax, ucrone3ys 3aK0Hb! Kupxaogha.

E;= B r= Om R= Oom
_—
E= B r= Om E- B8 N e
[ —
Es= B ry= Om 1= Oom T Es_'i
1

2 | Haimu obwee conpomusneHue u 0BUWyI0 Cuny Mokd, ecnu:

U= B Rs= Om  Rg= Om
Ry= Oom Re= Om
Ry= Om  Rg= Om





image196.png




image197.png
R1

R2

RS

RaH

Ré&

3 | Kakywo pabomy cosepuiaem snekmpuveckull moxk, Npomexas no yenu nposodumMocmeio

Cm 8 meyeHue CeKyHO Npu NUMAIOWEM HANPANEHUY 8?

4 | Haiimu o6ujee conpomueneHue, ecnu Ri=

RS

RZ«’!

Om.

S | Haiimu ace moku u nanpaxenun dasa 3adaqu Ned, ecnu ussecmuo, ymo U, =

Bapuanm Ne_3, 7, 11, 15, 19, 23, 27

1 | Haiimu moku 80 8cex 6emasx, ucnons3ys 3aKoHs Kupxzogpa.

Ei= B = Oom Ri= om R I
1
E, L Ey Lr
E= B n=  Om Rs= om r1l-.— E-s—]_—% Ry
R
= B =0 Om R=  Om z
2 | Halimu obujee conpomusneHue u obwyo cuny moxa, ecnu:
E= B Ry= Om  Rg= Oom R2 B3
Rl R6
r= B Ry= o Rs= (o]
5 M Rg mM ”
R= Om Rs=  Om R L

3 | Halimu naomHocme moKa 8 npogodHuKe nuHOl M, u320MoeneHHOM U3 HUKeAUHa npu

HanpaxceHuu ___B (Ydenoroe conpomussnerue Hukenuna 42*10°7 Om*mm’/m)

4 | Halimu obwee conpomusneHue, ecnu Ri=

Om.
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R4 RS
R1

R2

Haiimu ace moku u Hanpamcenus Ona 30duyu Ned, ecau usgecmHo, umo | 3= A

Bapuanm No_4, 8, 12, 16, 20, 24, 28

1 | Haiimu moKu 80 8cex 8emesax, Ucnons3sya 3aKoHs! Kupxaoda.

Es= B r= Om  Ry= Oom

E;= B r= Om Ry= om

Es= B = oM

E 2| Ir2
I
£y
R N i
[N
3l i 3

2 | Haiimu o6uee conpomueneHue u 06Wy0 Cuny moka, ecu:

U= B Ry= Om  Rg= om

B1 [R7]
Ry= Om  Rs= om + _
Eeo
Rs= M Rg= Oom
: Om Re (R3HEIHRS
3 | MowHocms anexkmpuydeckoil yenu pasHa ___kBm. Halimu npogodumocme yenu, ecau cuna
moxa e Hell pagHa A

4 | Hatimu o6wee conpomusnetue, ecnu Ri= om.
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R1

R4

Halimu sce moku u HanpaxceHusa 0na 3aduvu Ned, eciu uzsecmro, 4mo Uy =
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Tabnuib! 3Ha4eHUA gaHHbLIX NO BapuaHTam.

3adaual

Bapuaur
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Xoa padoTs!

1. HaxkarueM KHOTIKH 6 TIpUOOp BRIIOYNTS B CETh, @ HKATUEM KHOMKK 11 noakmounTs ero
nIMepHTENLHYIO cxemy. [Tocne aToro npuGop roTos k padore.

2. Mepexmouatens 10 0cTaBUTh B HAXATOM NooeHHH. [IpH 9TOM H3MEpEeHUs NPOH3BOATCA
no cxeme puc. | (TO4HOE N3MEPEHHE CHIbt TOKA).

3. lMepeaBnHYyTb KpoHLWTEHH 3 Ha oTMETKY 40 cM BBEpX.

4. TIpn NOMOIIK peryasTopa 7 YCTAHOBHTb 3HAUCHUE CUTbl TOKa 240 MA 1o amrepmeTpy 9
(cTpenka BONBTMETpA § AOMKHA NPH STOM OTKIOHATECS HE MEHEE UeM Ha 2/3 M3MEPUTENLHOTO
AMANa30Ha).

5. YcTaHOBUTb KpOHILUTeHH 3 Ha oT™MeTKe 32 cM (TIpn 3ToM
! 0,32 M) 1 cHATb NOKa3zaxke BonbT™METPa U .

6. o popmyne (9) paccunTaTh YAEBHOE CONPOTHBACHNE 0.

7. VismepeHns W BBIUUCICHNS NTOBTOPUTD [Uisl 3HAYEHHI
1 0,36 M: 0,40 m; 0.44 m; 0,48 M Mnn GAU3KUX K HUM.

8. PaccuuTaTh Cpe/iHee 3HaueHHe YAeAbHOTo conpoTtusnenus o), abconoThyo AG 1
OTHOCUTENBHYIO E MOrpeiHOCT! u3MEPEHNH, MCTIONb3ys ITANOHHOE SHAYCHNE YIENbHOIO
CONPOTHBNEHUSA 0, .

9. TMonyueHHbIe AaHHBIE 3HECTH B BEPXHIOIO TI0JIOBUHY TabIULEI 2, NIPEJICTABNB PE3YIILTATH
B Buze o={OHtAp.

10. Haath nepexmouatens |0, 4To NO3BONUT NPOUIBOAKTL HIMEPEHHS MO CXeMe puc. 2
(TOUHOE uavMeperne HanpsKeHns). [IpofenaTs onepaumy, yKasaHHsie B . 3-8, 3aMenmB B 1. 6
pacuet nio popmyae (9) Ha pacuet no hopmyae (10).

11. JlauHble, MOMYHEHHBIE TTPH BLIMMCIEHHAX M U3MEPEHHSX C HAXKATBIM NMepexmodateien 10
(cM. 11, 10). 3aHECTH B HIDKHIOIO TONOBMHY TaG/ALBI 2, TIPEICTABHB PE3YNbTATE HIMEPECHHH B BUAE

p={ptho.

Tabnuua |

[lapaMeTpLI H3MEPHTETLHOM CXeMbl
Ra. OM Ry, Oum S, MM 2 1.A £ OMM
0.15 2500 0,10 0,240 1,06 10°°

9
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3apaua No2 3apauva Ne3

3adaya Ne4

Ri
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3adava Ne4
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Bapuaurt

Bapuant

BoiBoabl no npakTHYecKoi paGoTe.

3axonbl Oma u Kupxrod)a - OCHOBOMNOJIArarLWKNe 3aKOHbI JACKTPOANHAMUKH, AAIOLUIHE BO3MOXKHOCTDL
paccYUTaTh 11106)”0 JAEKTPHUECKYIO LEMNb. CeoiicTea napamyIeALHOrO U NOCNeA0BaTeIbHOIO COCANHEHHA
HOTPCGHTeﬂeﬁ JHEPruyu No3BOJAOT ONPEAENUThL PacnpeaeieHl e TOKOB U HaNpsXKEeHHi B Lenu.

KOHTpOJ‘leble BOIMpocChI:

Chopmynupyiite 3akoHbt OMa A4 yMacTka Lenu U Ass NOJHOM uenu.
SannwuTe hopmynsl 3akoHos Oma u Kupxroda.
JlaiiTe onpeneneHue MOWHOCTH.

Cdopmynupyiite 3akoH Ixoyns - JleHua.

N

Januwnre (bOpMy)'lbl, XapakTepU3YHILHUE NOCIEA0BATE/IbHOE U NAPAINEAbHOE COEAUHEHHE PE3IUCTOPOB.
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lipakTuveckoe 3aHATHE Ne 3

Tema: HecnegoBanue pacnpeaejieHdsi NOTEHHANOB B HepasseTBnenﬂoﬁ LUeNnH MOCTOAHHOTO
TOKAa.

Heab 3anusaTus: YACHUTL NpH4MHBL H3MEHEHHA MIOTEHLIMANOB B 3NeKTpu4eckol uenmu. Hayuutscs
CTPOUTbL NOTEHUHMATIBHYIO AHArPaMMy.

YMenne H HaBbIKH, KOTOPbIE ROJUKHBI IPHOOpecTH 00y4yaeMble HA 3aHATHH: coOupath
INMEKTPUUECKYIO LENb, ONPEAENITh LUeHY AeNeHUs NPUOOPOB, U3MEPATD TOK, HANIPANKEHHE,
PacCUMTHIBATD TIAPAMETPbI MEKTPUUYECKON LiemH.

MaTtepnaashoe ofecreueHne;
o JlaboparopHubiii cTon JIDC-5.
o Amnepmerp Ha 0,25+1 A.
e BonstMerp Ha 30 B

Bpemst pa6otsi: 4 yaca.

KonnyecTso yyamuxcs, BbINOTHAOMMX paGoTy: 2-3 yenoseka.

ITepeuennb HCHONBL3YEMOil TUTEPATYPLI:

1. JManunos M.A., VeaHo [I.M. O6was 3neKTpOTEXHHKA € OCHOBAaMH OJIEKTPOHUKH: Yuef.
nocofue AAs CTYA. CPEAHUX CrielHalbHbIX yueOHbIX 3aBefieHnit. — M. Beicut. wk., 1998.-752¢.:u.
(c. 70-72)

Copnep:xanne 1 NOpaAoK BbLIHOIHEHUs PAGOTHI:
TloaroToBka K paboTte.

[ToBTOPUTL TEOPETHYECKNH MAaTEpHAT MO UCTOUHUKY JUTeparyphl [1] uav no KoHCnekTy
JIEKUMH.
HIporpamma padotbi:
I.HapucoBath B 4YEPHOBHUKE CXeMY, COCTOALWLYHO W3 TOCIEAOBATENbHO COEAMHEHHBIX
ammepMeTpa A CIeyIoUX SAEMEHTOB IEKTPHUECKOH LienH (Mo BapuKanam):
1) R4,E2, B-2,R, A, E3, Touka ycnosHoro 3aszemaetus, RS, R2, E1 (BcTpeuHo).
2) El, R2, Touxa ycnoeHoro 3a3emnenus, E2, R2, Touka ycnoeHoro 3asemsienus, R2, E2, RS, A, E3,
B-2, R.
3) El, R3, Touka ycnosroro 3azemnenus, R2, E2, RS, A, E3, B-2, R.
4) EL, RI1(RO1), E2, R2. A, Touka ycnoBHoro 3asemnenus, E3, B-2, R5, R.
5) E3, R3, El (BctpeuHo), Touka ycnosHoro 3asemienus, RS, E2, A, R, B-2.
6) E3, Touxa ycnoeroro 3azemnenus, E2, R1 (RO1). E1 (Bctpeuno), R2, A, R5, B-2.
7) R4, E3, B-2, RS, E1 (BcTpeuno), A, TouKa yCIOBHOrO 3asemnenus, R2, E2.
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8) E3, A, R2, B-2, RI(R0O1), Touka ycnosHoro 3aseminienus, £2,R, E, (BCTpeuHo), RJ.
9) E3, B-2, E1 (ctpeuno), A,E2, R3, Touka ycnosHoro 3azemnenus, R2, R1 (RO1).
10) Touxka ycnoenoro 3asemnenns, E2, RI(RO1), A, R2, E3, B-2, R3, E1, R5.

2. Tlocne yTBepkaeHMA CXEMbl NPENOAABATENEM, PACCUMTATL TOK B LIEMH M MOTEHLMANb] BCEX
Pa3sHO MOTEHUHMANBHBIX TOHEK MO ciefytowuM aaHHbiM: E1=5B, R1,0=0,5 Om, E2=10B, R2,0=1 Ow,
E3=10B, R3,0=1 Om, R4=37,5 Om, R5=30 Om, R=30 Om, R2=35 Om, R3=75 Om, RI(R0O1)=100
Om.

3. [locTponTb NOTEHUNABHYIO AMArpaMmy.

4. Cobparb 3/eKTPUYECKYIO LieMb, BbLIGPAB H3MEPUTENbHBIE MPHOOPLI B COOTBETCTBHHM C
pacueTHLIMY BAHHbBIMK.

5. Tlocae mMpoBepKH 3AEKTPUHECKOH LEMH NPENOAABATENEM HAW Na00PaHTOM BKITIOUUTD CTER H
H3MEPHTL TOK M MOTEHLMAb BcEX TOUEK. CPaBHHUTB OIbITHbIE IAHHbIE C PACHETHBIMH.

6. TMonyuuThb ganbHelilive yka3aHus y nperogaBartens.

3aganust AId yHauHxca

1.  Pa3oMKHYTb LEMb U 3aMePHUTH B Heil MoTeHUManb! BeeX Touek. [TocTpouTh NoTeHLnaNbHYO
auarpammy.

2. 3akopotuTb compoTuBieHue R2 (mns Bcex BapHaHTOB, KPOMEe 5) M H3MEPHTb TOK M
noTeHunanei Beex Tovek. IToCTpoUTh NOTEHLNANBHYIO AHATpaMmMy.

3. 3akopoTuTb conpoTuBieHue RS (ans Bcex BapHaHTOB, Kpome 9) M 3aMepuTh TOK M

NOTEHLINAALI BCEX TOUCK. l'loc-rpowrb MOTCHUHAIBHYIO AHarpamMmy.
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raec & — HanpsoKeHue, MOKas3blBaeMOe BOALTMETPOM; | CHITA TOKA MO MOKa3aHUIO
amnepmeTpa; R, — BHYTPEHHEE COMPOTHBACHHE BONLTMETPA.

Ananuz Qpopmyn (3) 1 (5) ¥ INEKTPUHECKUX CXeM, H300paXKeHHIX Ha puc. |, 2, MOKa3biBaeT.
4TO B MEPBOM Cily4ae NOKa3aHUA BONLTMETpA OyayT TeM OMvKe K BENHYMHE HANPSIKEHUA HA
M3IMEPSEMOM CONPOTHBICHHH, YeM MEHbLIE BHYTPEHHEE CONPOTUBJIEHHE aMIIEPMETPA N0 CPAaBHEHHIO
¢ R. Bo BTOpoM ciiydae NOKasaHWs amnepMeTpa OynyT Tem Bamke K 3HAUEHHIO CHABI TOKA.
NPOTEKAIOILETO HEPe3 MCKOMOE COMPOTUBNICHHE, HEM MEHbLLMIT TOK ByleT npoTeKaTh uepes
BOMBTMETP, T.¢. YeM GONblle BHYTPEHHEE CONPOTHBICHHE BOJILTMETPA 110 cpaHeHHIo ¢ R. Takum
06pa3oM, NEPBYIO CXeMY M3MepeHHit Hanbonee LenecooGpazHo MPUMEHATE AIpH YCoBHH R >> R, .

BTOPYIO — MPH YCnoBuM R << R, . B 33BUCUMOCTH OT KOHKPETHBIX 3HaueHMH conpoTusnennii R, Ry

n R, HeoGXOAMMO BEIGMPATH NEPBYIO MM BTOPYHO CXEMY W3MEPEHUIA.

PaBoune (opMybl ANS OMPEAEAEHH YACTbHOTO CONPOTHBIIEHHS B JaHHOH paboTe MOXKHO
NONyuHTh, noAcTaBnas B (1) suipamenus (4) (npy n3mepesnu no nepsoit cxeme) v (8) (npu
M3MEpPEHHN N0 BTOPOH cxeme). Toraa cooTBETCTBEHHO NONYYHM

U s
A= T_RA]Ta ©
us ,
(1-Ly
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llpakTnyeckoe 3aHsaTHE N2 4
Tema: Hecieaobanue NocaeqoBaTeNLHOTO H NAPALIEABHOTO COEAHEHH PE3SHCTOPOB.

ens 3aHATHA: MPOBEPUTE HA OTIBITE 0COGEHHOCTH NOCAENOBATENBHONO U MAPAILIENLHOIO COEANHEHMA
PE3UCTOPOB.

YneHue H HABBIKH, KOTOpbI€ J0JIXKHBI I'IpIIDGPECTH o0yuyaeMble Ha 3aHATHI: CO6Hp8Tb NEKTPHYECKYH)
Lenb, OMPEACAATL UCHY NCNCHHUA HPMGOPOB, U3MEPATE TOK, HAMIPAMKEHUE, PACCUNTBIBATH NTapaMeTpbl
3/MEKTPHUECKOH Lemnwy, HCHONB3YA 3aKOHbI OMa U cBOHICTBA NOCIEROBATENLHOIO U napajuieibHOro
COCOANHCHHA 3NEMEHTOB.

MarepnajabHoe obecneyenne:
o JlaGopatopHetii cton T.JIDC-5
e Awmnepmetp Ha 1-2 A
e AmnepmeTpHa 25 A
e AMnepmerp Ha 5A
e BonbtMeTp Ha 150 B
o Bonbr™etp Ha 75 B.
Bpemst pa6otbi:4uaca.
Koanuecrso yuainxes, BoINOJHAIOWMX paGoTy: 2-3 yenoBeka.

MNepeveHb HCNOAB3YEMOil ANTEPATYPLI:

1. Hanunos U.A., Heanos [1.M. O611as 3MeKTPOTEXHHKA C OCHOBAMH 3MEKTPOHUKH: Yued. nocobue
AN CTYH. CPEAHNX CMELMANbHbIX y4eOHbIX 3aBeeHnii. — M.: Boicwt. wik., 1998.-752c.:un.  (c. 42-
49)

2. YacroenoB A.A. DnekTpoTexHHka. — M.: Boiciuas tkona, 1989. (c. 66-75)

3. CacpoHoB A.C. OcHoBbI DeKTpOTeXHUKH. — M.: Boenusgar, 1961. (c. 33-39)

CogepaHue ¥ NOPAAOK BbINOAHEHNA PaboTbi:
MogrotoBska k paGote.

[MoBTOPUTE TEOpETHUECKHIT MaTepyan:

Iocnedogamensno coedunenue peslcmopos — 3T0 TaKoe COEJMHEHHE, KOrAa K KOHLY
OHOFO Pe3UCTOpa MPUCOEAVHAETCA HA4ano APYroro, K KOHLY BTOPOTO HA4yalo TPETbEro W T.J. M
npu 3ToM 00pasyeTcs Hepa3BETBACHHAR LENb WAH YYACTOK UEMH.

[lns nocnenoparenbHOro COeAUHEHUs XapakTepHO:
® BO BCEX PE3UCTOPAX BO3HHUKAET oAnHaKoBbI Tok: [=[;=hL=I;3

® Ma/IcHWS HANpsSKEHMS Ha pe3ucTopax nponopuuoHanbHel comporuBiaeHusaMm: Up=I-R;; U=I-Ry;

Us=LRs.
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® MaACHME HanpsHXKCHMA Ha BCEM YYAacTKE PaBHO CYMME MNaACHHMKM HAMNpPsOKEHHH HAa KaxAoMm
pesuctope: U=U;+U+U;
® DKBUBAJIEHTHOE COMPOTHBIACHUE BCeil LENH PaBHO CYMME COMpPOTHUBIEHHH BCEX pE3MCTOPOB:

R,=R;+R;*+R;

U,
® MOLUHOCTL PE3HCTOPOB MOXKHO ONPERESHTL o popmynam: P |=UII=[2R1= ?'
1

Hapa.'meﬂbuoe coedunerne pe3ucmopog — 3TO TaKOE COCAMHEHME, KOrja Havala BCEX
PE3UCTOPOB COCAMHEHBI B OHY TOUYKY, 4 KOHLIbL B IPYTYIO.

ﬂg!ﬂ NapanieabHOT0 COENMHEHUA XapaKTEPHO:

¢ [NaacHuA Haﬂpﬂ)l(eHl/lﬂ Ha BCEX Yy4YacTKaxX paBHBl HANPSIKEHUIO MNPUJIOCKEHHOMY K LEMH:

U1=U2=U3=U

® CHJIA TOKA B NapajesbHbIX BETBIX 06paTHO NPONOPLHMOHANIbHAS CONPOTHBACHUAM:
I;=U/R L=U/R I;=U/R3
® CMJIA TOKA B HEPA3BETBJICHHOM LMK (4aCTH LEMK) paBHA CyMME TOKa BCEX BETBEN:

I=1+L+];5
e SKBMBIEHTHOE COMPOTHBIEHHUE ABYX BETBeH onpeaensetcs no gopmyne: R KR,
R +R,
R -R,-R,

a ang Tpex BetBeil R,y3= —m ————ro—
P TR R, +R, R, +R R,

® 3KBHUBAJICHTHas TMPOBOAMMOCTL NPU NapajUIENBHOM COCAMHEHHU ONpeaciaeTCa Kak CyMMa

NpOBOAUMOCTE BCeX BeTBel: g =g +g.=g3 , rae: gi=1/R;; g=1/Ry; g3=% - NpPOBOANMOCTH

3
BETBE.
e MOILHOCTH MPHU NApaleNbHOM COCAMHEHUH PAacCUMTHLIBAETCS MO (OpMyNaM, aHaTOrHYHBIM

NOCACXOBATCIIBHOMY COCAHHECHMUIO.

DneKTpuvecKas Heprus, BoipaboTaHHas UCTOUHHUKOM, B MOTpeOUTENSX NEPEXOANT B ApYrue
BHIbl IHEPrUH, NOITOMY CHPABEANHBO YPABHEHNE HA3BIBAEMOE SUTIANCOM MOMHOCHIL:

P=P,+Py+P; rae

P=E I - MOIHOCTb HCTOYHHKA IHEPTHH,

Py; Py; Py — MOtwHOCTH NnoTpeduTenei.
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Hopﬂ)]ox BLINMOJIHEHHA paﬁo‘ru:

DeKTpUdecKas cxeMa rnocieoBaTeAbHOro coeAnHeHua (cxema |).
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A B
a 3 RS R3
8 R2
-
O6o3HaueHns:

R3; R2; RS — peauctopel; PV — BosnsTmerp B cxeme Ha 150 B, a
¢0 ¢cBOOOAHBIMH KOHLAMH Ha 60 B;

PA — amnepmetp R —peoctar 30 Om, 5 A.

Ha 0,5 +1 A;

OneKTpUUecKas cXema MapainefbHOro COEAMHEHUA (cxema 2).

W @

B 7 6é

Obo3HaveHus:

R5 R3

PAI — ofwuit amnepmerp Ha 5 A;

PA3 — amnepmeTp, BKAKOUYEHHBIH NocaeoBatenbHo ¢ R Ha 1-2 A;
PA2 — amriepMeTp, BKJIIOUESHHBII nociaegoBatensHo ¢ RS 2,5 A;
PV —BoabTMmeTp Ha 150 B.

1. O3HAKOMHTHCH C THIAMH H3MEPUTENBHBIX TPHOOPOB ¥ MOPSAKOM BKAIOUEHHE B LIEMb.

2. B ¢opmy. npeaycMoTpeHHy0 0TYETOM No NafopatopHoit paboTe, 3anucaTh TEXHUUECKHUE
JaHHBIE UCMONB3YEMBIX MPHGOPOB.

3. Co6patb 3/IeKTpHUUECKYIO CXeMY | U AaTh MPOBEPUTL €€ PYKOBOAUTEMIO MAH nabopaHTy.

4. 3aMKHYTH BBIKAIOHYATENb M YCTAHOBHTH HAMpsDKEHHE B LEMM MO  YKa3aHHUIO
MpenojaBaTens.

5. CHATb noka3aHus MPUOOPOB B COOTBETCTBHU ¢ Tabnuueil Habmomenuit (tabnuua 1)
BIUCATh B YEPHOBYIO 3aMUCh.

6. Pa3oMKHYTh BBIKIIOWATENb, 3aKOPOTUTL coOMpoTUBAeHHE R3, W He H3MeHsS
MONOXKEHHE ABHXKKA PEOCTaTa, BKIIOYHTD BBLIKIIOYATENb U MOBTOPHTH MYHKT 5.

7. Pa3oMKHYTb BblKITIOHATENb, 3aMEHUTH compoTuBieHne R3 Ha R4 (R4=0,5- R3) u, He

H3MEHsIA MOJIOKEHHUE ABMIKKA PEOCTATA BKIKOUYHTL BEIKIIHOUATENIL K TOBTOPUTE MYHKT 5.
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3. Cobpatb 3AEKTPHUECCKYIO CXEMY 2 M AaTh MPOBEPUTH €€ PYKOBOAHTENIO.

9. 3aMKHYTh BBIKIIOYATENb, YCTAHOBHTb HanpsikeHue B uenu U NO  yKasaHMIO
npenojasarefis U B COOTBETCTBMH ¢ Tabnuueit Habniogenuii (Tabnuua 2) BNHcCaTh B YEPHOBYIO
3anMChb N0Ka3aHua npudopoB.

10.  MeHsaa ¢ NOMOLLBIO PEOCTATa HAMPAKEHUE B LEMH NMPUMEPHO yepe3 5B, cHATb 5+6

TOUEK BOMbTAMIIEPHON XapaKTEPUCTHKY. Pe3ynbrarhl 3anucath B Tabauuy 2.

Tabnuua 1.
Ne Hsmepute Betuucauniy
U I U2 u3 Us R> R2 R3 RS P2 P3 PS5 P
B A B B B OM | Om Om Om Bt Bt Br Bm
1.
2.
3.
Ta6nuna 2.
Ne Hsmeputs Boryucnums
U I Iz Is us R» R; Rs RS P> Ps P5 P
B A A A B OmM_ | Om Om Om Bt Bt Bt Bm
1.
2.
3.

Ykazanus k pacuery H odopmiennio paborbi:

1. OO6bACHHTH M MOKA3aTh MATEMATHYECKHU, Kak M3MeHAETCs Hanpskenue U B cxeme | nipu
W3MEHEHUH conpoTusneHua R3.

2. [lo mannbM HabnwoaeHMit TabAMUbl | BEIMHCAUTE:

a). ConpoTuBneHue oTAeAbHBIX y4acTkoB uenu R2; R3; RS;

©6). DKkBMBaNEHTHOE COMPOTHBACHHUE Lenn R,;

B). OTHOIIEHHE NAafAEHUN HAMpPsSIKEHMS HA OTAENBHBIX CONPOTHBAEHHUAX M OTHOLLUEHUE
BETUUMH 3THX XKe CONPOTHBACHHH;

r). MOWHOCTH OTACABHBIX YHacTKOB P3, Ps M MOWHOCTL Beelt uenu P.

3. Mo pakupiM HaOmognenuii Tabnuubl 2 NOCTPOUTL BONBTAMMEPHYIO XapPaKTEPUCTHUKY

I=f(U) ans Bceit uenu napasnensioro coegunequs (1, U).

CoaeprxaHne 0THeTa:
1. HaumeHoaHue ¥ uenb paGoThl.
2. Tabnuupl ¢ JaHHBIMH NPUGOPOB.

3. DneKTpUYecKue CXeMbl COSAMHEHHIA.
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4. Tabnuuel HAOMOAESHUH W BBIYHUCIIEHUH.

5. BonbTamnepHble XapakTepUCTHKK TS AapajesbHOro COeAMHEHM .

6. Cpenatb BbIBOABI 1O paboTe OTHOCHTENTBHO:

a) pacnpeziesieHus HampKeHUA Ha Pe3UCTOpax NPy NOCNeJ0BATENbHOM COSAMHEHUH;
6) pacrpegeneHne TOKOB B BETBSAX MPH NapafieltHOM COeAMHEHUH PE3HCTOPOB;

B) NIOATBEPKACHHE FIEPBOrO U BTOpOTo 3akoHoB Kupxroda;

l') OPUYHH HEMONHOTO COBNAACHNA paCHETHBIX W ONIBITHBIX JAHHBIX.

KonTtponbHbie Bonpocsl

1. Kakosa uenb KOHTpOsbHO#H paboTbi?

2. YTo Ha3eIBAETCA NOCNEAOBATENLHBIM H NAPANAENLHEIM COEIMHEHUEM PEIUCTOPOB?

3. Cpopmynupyiite CBOICTBA NOCNEA0BATENLHOrO COEIMHEHHUSA PESUCTOPOB.

4. Cpopmynupyiite nepsbliit ¥ BTopoii 3akon Kupxroda.

5. Coopmynupyiite 3akon OMa 1 y4acTKa LeMu U 3aMKHYTO#t uenu coaepxarueit 3JC.

6. 3anuuite GOpMyYABI T pacyeTa 3KBHBAJEHTHOTO COMPOTHBIEHHA NP MOCASAOBATENLHOM M
TIapajuIebHOM COEAHHEHHH PE3UCTOPOB.

7.Ha KakoM M3 [BYX [OCIEIOBATENIbHO COEOUHEHHBIX pe3ucTopax Oymer Gonblie naaeHue
HanpsxeHna?

8. B kakoii u3 1ByX mapannenbHsiX BeTesax Oyaer Gosbuue Toka?

9. Kak onpeenuTh MOIHOCTL NOTpebiseMyto pe3uctTopom?
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IlpakTH4eckoe 3aHsaTHE Ne 5
Tema: PacueT Hepa3BeTB/ICHHOI LENH NEPEMEHHOIO TOKA.

Lenn 3aHATHS: 3aKPEMUTL TEOPETHUECKHE 3HAHUSA M0 TeMe «HepasBeTBleHHbIe dNeKTpHyeckue
uenu nepeMeHHoro Toka ¢ RLC Harpy3skoii»

YmMeHHe # HABBIKH, KOTOPbIe A0/UKHBI NpHOGpecTH 00y4aemMble HA 3aHSITHH: NPUMEHATb
dopmMybl ANs pacieTa eMKOCTHOTO M HHAYKTMBHOTO CONPOTHUBAEHHU, HAXOAUTh NOJHOE
CONPOTHUBIICHHUE LIENH MEPEMEHHOIO TOKA, PACCHNTHIBATL MOUIHOCTH LIEMH NEPEMEHHOr0 TOKa Y
casur $a3 MeXAY HaMpsKEHHEM M CHITOH TOKa B LS NIEPEMEHHOTO TOKA., CTPOMTD TPEYrONbHUK
CONPOTHUBJICHHUH.

Harnsaupie nocobusi, oGopyaosaHHe: KOHCIEKT leKuuii no pazaeny «IlepemeHHbli TOK,
HepasBeTseHHbic RLC ueni»; MHKpPOKaNbKyIATOP; IUAAKTHYECKHE KapTOUKH C 3aaHUAMH
npakTHUYecKoi paborsr No3.

Bpems pa6oTei: 4 yaca.

MepeueHb NCNOAbL3YeMOil AuTepaTypsl:

1. Hanunos W.A., Meanos T1.M. O6Lias 3MeKTPOTEXHHKA C OCHOBAMH 3ACKTPOHHKH: Yuel.
nocoGue A CTyA. CPeAHUX CreuHaibHbIX yueOHbIX 3aBeaeHnil. — M.: Boicut. wk., 1998.-752¢.:un.
(c. 147-150)

2. Yacroenor A.A. DnexTpoTexHuka. — M.: Beicwias mkona, 1989. (c. 203-206)

3. Cadponos A.C. OcHoBbl DnekTpoTexHuku. — M.: Boenuspar, 1961. (c. 96-110)

Couepmalme H NOPAAOK BBINOJIHCHHSA pa(’)OTbl:

IMoaroToska K paGoTte.

TMoBTOPHUTL TEOPETHYECKHH MaTepua 10 y4eGHHKY WIH MO KOHCNEKTY NeKLMi.
BoinosiHeHe padoThi.

TMpumep peureHHs npaxTHyeckoii paoTsi:

Bapuarnm Ne_0_

B yens nepemerno20 moka ¢ Hanpsxeruem U=1208 u yvacmomoil f=50y nocnedoeamensHo
BH/MOYEHbI: GKMUBHAA Ha2py3ka (R1= 20 Om, R2= 15 Om, R3=40 OM) u pearmusHas Hazpy3Kka
(koHOeHcamopel C1=500mK®, C2=300mk® , C3=200Mr®; kamywiku L1=50MIH, L2=60MIH, L3=40MTH).
Halimu cuny moka 8 yenu, amnnumyOHble 3HGYeHUA MOKa U HaNPAMEHUA, MouwHoCMU u cdeue a3
mexdy moKoM u HanpaXeHuem e yenu. llocmpoums mpeyzossHUK conpomueneHuil.
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Anroputm peleHuna 3a4aun: 1) cocraBnaem KpaTkoe ycioBuMe 3a4ayuu, 2) nepesogum se/MinHbl B cCUCTEMy
CW, 3) BbiBupaem Gopmyny Ana peleHns 3agadqu, 4) sbipaaem us dopmynsl Tpebyemyto BeAnUURY, 5)
NOACTaBAAEM A3HHbIE, 6) BbINONHAEM PAcyeT, 7) 3anNuCbIBaem OTBET.

L Im, Um, P, cw: Pewenue:
Q s, ¢-?
Aano: Haxodum obuwjee akmueHoe conpomusneHue:
U=1208 R=RI+R2+R3=20+15+40=750Mm
f=50ry Haxodum yznosyto vacmomy:
R1=200m

0=2-7 f=2.3.14.50=314 222
R2=150m ¢
R3=40 Om Haxodum uHdyrmueHoe conpomusenenue:
C1=500mx@ | 500%10° | Xm =@-L, =314-50- 107 =15,70m
€2=300mx® | 300*10° | x,, =@-L, =314.60-107 =18,840x

— 6

C3=200mK® | 200%107 | » '— . [, =314-40-107 = 12,560m
L1=50mFH 50*10°

X, =X, +X,, +X,, =157+1884+12,56 = 47,10x
L2=60MmIH 60*10°

Haxodum emrocmHoe conpomusnexue;
L3=40mIH 40*10°

©-C. 314-500-107°

Xy = Lo L — =10,60u
© w-C» 314.300-10

Y= L 15020

©-Cs 314.200.10™
Xeo = Xpq + Xpg + X0y = 6,37 +10,6+1592 =32,890n

Haxodum nonroe conpomuenexue:

Z =R +(x, —x.)? =757 +(47,1-32,89)* = /5625 + 202

=T760Mm

Haxodum cuny moka u amnaumyorsie 3HaYEHUA:
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I:£=@=I,SSA
zZ 76

Im=1-J2=158-141=2234

Um=U -2 =120-141=169,2B

Haxodum mowHocmu:
P=1-R=1.58-75=187Bm

Q=1 (x, —x.)=1.58 - (47,1 - 32,89) = 35,56ap
S=1-U=158-120=189,6B4

Haxodum cdsuz ¢a3z:

P 187
@ = arccos 3 = arccos =9

B

Cmpoum mpeyz0nsHUK conpomuenenuil. Ana amozo svibupaem macwimab: e 1
cm—10 Om.

Xl {x

Omseem: 1,58 A, 2,23 A, 169,2 B, 187 Bm, 35,5 sap, 189,6 BA, 92
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3apgaHuA ANA CaMOCTOATEABHOU paboTbl:

3HaueHVA AaHHbIX U AUAAKTUYECKAA KapTouKa BbIGMpa}OTCﬂ B COOTBETCTBMA C HOMEPOM BapUaHTa.

Bapuanm Ne_1-28

B yerns nepemeHHo20 moka ¢ Hanpseruem U=___ B u yacmomoli f= Iy nocnedosamensHo 8KM0YeHbI:
aKmueHasa Hazpyska (R1= Om, R2= Om, R3= OM) U peakmueHas Hazpy3Ka (KoHOEeHCamopb!
C1= MKD, (2= MK, C3= mMr®D; kamywiku L1= miH, L2= MIH, L3= mlH).

Haidmu cuny moka 8 yenu, amnaumyoHbie 3HAYeHUS MOKA U HANPAXEHUS, MOWHOCMU u cdsuz a3
MeAy MOKOM U HANPANCEHUEM 8 yenu. Tocmpoums mpey20abHUK conpomusnerudl.

Ta6nuya 3Ha4yeHna AaHHbIX NO BapuaHTam:

L3(mre) | C1(mxd) C3{mxd) | R1(OM)
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Buisoas! no npakTuueckon paboTe.

HepasseteneHrbie RLC ueny nepemeHHOro Toka — 0CHOBa KonebarenbHbIX KOHTYPOB, KOTopble
MCNONBL3YIOTCA B PAAKOTEXHUKE W 3N1EKTPOTEXHMKE. M03TOMY HEO6X0AUMO BNAAETL HaBbIKAMU pacyeTa
TaKuX uenen.

KoHTpoAbHbIe BONpPOChI:

Y70 NOHMMAETCA NOA PEAKTUBHOMN HarpysKomn?
KaK paccqmnTbIBaETCA CONPOTUBAEHUE PEAKTUBHBIX 31EMEHTOB?
HanuwwTte Gpopmyny ANA HAXOKAEHUA NONHOTO CONPOTMBNEHUA.

Kakue 8uapl MOWHOCTH AHCTBYIOT B LenAX NepemMeHHOro ToKa?

LA I A

KaK MOMKHO Bbl4MCAUTL CABUT Ga3 MEXKAY TOKOM U HanpPAXKEHWEM B Leny NepemeHHoro TOKa?
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llpakTHueckoe 3aHATHEe N2 b
Tema: Uccne\0BaHUA ABNCHUA PE30HAHCA HANPASKEHUH.
Uene 3aHATUA: UCCNe0BaTL ABAIEHUE PE30HAHCA HANPAXEHUIA.

YmeHHne 1 HaBbIKKM, KOTOPbIe A0MKHLI NPUOGPecTH 06yyaembie HA 3aHATUU: COBUPATL INEKTPUYECKYIO
uenb, ONPeAENaTb LeHy AeNeHnA NpUBopos, 3MEPATb TOK, HaNPAXKEHKNE, PacCUUTbIBATL NapameTpbl
3NEKTPUYECKON uenu.
MatepuajbHoe ofecnevenne:
o JlabopatopHslit cron JIDC-5.
e Amnepmerp Ha 0.5 A
e BonbT™erp Ha 60 B.
e BoastmerpHa 75 B—2 wir.
e Karyuka HHIYKTHBHOCTH
Bpems padoTbI: 2 yaca.
KoanuecTso yyaummxes, BBINOTHAOINX paboTy: 2-3 uenoseka.

Nepeyenb Ucnonb3yemoil AuTepaTypsi:

1. Hauunos W.A., Heanos IL.M. OOuias >1eKTPOTEXHHWKA C OCHOBaMH JJIEKTPOHUKH: Yuel.
nocobue Ang CTyA. CPEAHUX CMELManbHbIX yueOHbIX 3aBeaeHHiA. — M.: Boiciu. k., 1998.-752¢.:un.
(c. 147-154)

2. Yacroepos A.A. DnextporexHuka. — M.: Beicwan wkona, 1989. (c. 206-213)

3. Cadonos A.C. OcHOBbI DneKTpoTeXHUKH. — M.: Boenusaar, 1961. (c. 100-106)

CogepraHue U NOPAAOK BbINOAHEHWR PaboTbi:
MNoaroTtoska Kk pabote.

[ToBTOpHTL TeOpeTHUECKHiT MaTepran:

[lpu nocnenoBaTensHOM COEAHHEHMM KATYLWIKM MHAYKTMBHOCTH M KOHAGHCATOpa, KOTAA HX
peaKTUBHbIE COMPOTHBIEHUS OKa3bIBAIOTCA PaBHBIMM ApYr Apyry X, = Xc HAcTynaeT SBIEHHUE
pE30HaHCa HanpsbkeHnit. 3TO  PaBeHCTBO MOMET OblTb JOCTUTHYTO W3MEHEHHEM EMKOCTH,
HWHAYKTMBHOCTM WIIM YacTOTbl MHTalowWel cetd. B pxaHwoii pabore pesoHaHc JocTHraeTcs

M3MEHCHHEM EMKOCTH. HCHCTB)’IOLI.[CC 3HAQYEHUE TOKA B LECMH ONpeACNACTCA BbIPAKECHHUEM 1 =

rae: 16) - HaNpsDKEHHUE HaA 3aXKUMaXx LENn,

R - AKTUBHOE COMPOTHUBIICHNUE LCHN;
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Tadnuua 2
Pe3ynbTaThl u3MepeHHii H BLIMHCICHMUIT

. X | Lo | & | @ sl | E

Pexum paboTel wn M B OM M OM M Om M %
1
Tounoe 3
M3MEpEHHE TOKOB Z
5
1
TouHoe 2
u3MepeHue 3
HaTPDOKEHUA 4
5

Bonpocb! Anst fonycka Kk patore

1. Kaxosa uenb pabotn?

2. Kaxue ciocoGbl H3MEPEHHs aKTHBHOTO COMPOTHBJIEHHS HCMOB3YIOTCA B JaHHOH
paboTe?

3. Onuwnte pabouyto yCTAHOBKY H XOJ IKCNEPUMEHTA.

4. 3anunwwte padoune GOPMYIIb M MOACHNUTE PHIHUECKUH CMBICT BXOAAMMX B HUX
BEHMUKH.

Bonpocs! Ana 3amuThl paboTsi

1. Cdopmynupyiite npaeuna Kupxroda ans pacueta pasBeTBASHHbIX 3REKTPUUECKHX
uenei.

2. BwBegute padouue dpopmynst (9) u (10).

3. Tlpu kakux cooTHoweHuax R, Ra n Ry nonb3yloTes nepeoit cxemoit namepenus?
Bropoit? OobsacHure.

4. CpaBHHTE pe3y/bTaThl, NOMYYEHHbIE B JaHHON paboTe NepebM H BTOPBIM CrIOCOGOM.
Kaxkue BbIBObI MOKHO CIENATh OTHOCHTENLHO TOUHOCTH H3MepeHUH OTUMU cnocobamu? TToyemy?

5. Tlouemy B 1.4 perynsiTop YCTAHABAMBAIOT B TAKOE MONOKEHWE, YTOOHI CTPEKa
BONBTMETPA OTKNOHSNACH HE MEHEE ueM Ha 2/3 Likanbl?

6.  Coopmynupyiite 3akoh OMa 115 OZHOPOAHOrO yHacTKa LenH,

7. Cdopmynupyiite (pU3HYECKHit CMBICA YAEALHOTO CONPOTHBIERHS £ . OT Kakux

(hakTOpPOB 3aBUCHUT 5Ta Benuumua (cm. padoty Ne 32)?
8. OT kaxkux (paKTOPOB 3aBUCHT COMPOTHBIIEHHE R OJHOPOAHOTO H3OTPOTIHOTO
METaJTMYIECKOFO MPOBOAHUKA?

JIABOPATOPHASI PABOTA

Tema: Wccnenopanue dnekTpUueckol LeMHW ¢  MOC/EJOBATENbHBIM  COeNMHEHHEM
fI0TpeduTeNed.

Henw paGotbi: [IpoBepka Ha oOMBITE OCOOEHHOCTEH [MOCNEAOBATENBHOTO COCAHHEHMS
PE3UCTOPOB

B pesvnbTate n3yueHHs TeMbl 00yUAIOWIMIICH JOIKEH:

3HATH:

- OCHOBHbIE 3aKOHBI SNIEKTPOTEXHUKH:

- MapaMeTpbl DNEKTPHUESCKUX CXeM M EIMHMLIBL UX U3MEPEHNS;

YMeEThb:

- CHUMATb TOKa3aHHA ¥  [OAb30BATLCA  SAEKTPOM3MEpUTENbHbIMU  npubopamu M
NPHCNIOCOGACHUAMH;

- coGUPATDh INEKTPUUECKHE CXEMBI;

- YUTATb NPUHLMNHANbHBIC, DNIEKTPHUECKUE H MOHTAKHbLIE CXEMbI.
10
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XL, XC - PCAKTUBHBIE COMPOTHBIIEHHUS LIETH.

Mo mepe ApuOAMIKEHHS BENHYHHBI EMKOCTH K PE30HAHCHOMY 3HAYEHWIO HANPSKEHUS Ha
PEAKTHBHBIX CONPOTUBIICHHUAX LEMH YBEMMHUBAIOTCA U CTPEMATCS K PABEHCTBY MEXAY COGOMH.

Tok B uenu pacTeT MpH Pe30HAHCE AOCTUrAET MAKCHUMAJIBHOIO 3HAYEHMS, TAK KAaK B 5TOM
Clly4yae peaKTHMBHOE COMPOTHBIEHHE LEMM pPABHO HYMO M [JeHCTBYET TOJBKO aKTHBHOE
conpotusnenue. [lpu nanbHeiiueM yMeHbUWEHUH EMKOCTH TOK, @ TAKKE HANPSKEHUS Ha KaTyLiKe u
KOH/IEHCATOPE YMEHbLUAETCA.

XapakTepHol 0COGEHHOCTBIO PacCMaTPUBAEMON LM ABAASTCA TO, YTO B HEl HanpsyKeHue
Ha PEaKTHBHBIX YYaCTKaX MOKET MPEBOCXOANTh HAMPSHKEHHE HA 3aKUMaX LIEMH.

IMpu X < Xc HanpsbkeHHe Ha KOHAEHcaTope Gonble HanpsKeHus Ha Karyuwke. Llens uMeet
E€MKOCTHOH Xapakrep.

TTpu X > Xc HanpsbxkeHWe Ha KOHEHCATOP MEHbLIE HAMPSUKEHHS HA KaTyILKe.

Llens uMeeT MHAYKTHBHBIN XapakTep. BekTopHas Auarpamma Jis 9TOrO ciyyas UMeEET BH
NPEACTABAEHHDBIH HAa PHCYHKE.

Hanpsxenus Ha KaTywlke M KOHJEGHCAaTOpe B MOMEHT pe3OHaHca JocTvramd Obi
OJHOBPEMEHHO MaKCMMyMa, eciii Obl OTCYTCTBOBANO aKTHBHOE comnpotusiaeHue. Hanuuue
AKTUBHOTO COTPOTHBIIEHHS B KATYLIKE U KOHAEHCATOPE M UX HEPABEHCTBO BbI3BIBAIOT CABHT TOUEK
Uc max n Ui max. Capur no ¢asze MexXAy TOKOM ¥ HaNpPsOKEHHEM B LETIM IPH PE3OHAHCE paBeH
HYIIO.

Iopsgok BbINOJHEHHS PAGOTHI.

AnexTpuueckas cxema paGoTs!
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O6o3Ha4CHUA HA PUCYHKE:

V — sonbnmvemp na 15B

A — amnepyemp na 0,54

Vi Ve — eonommenmp na 758

C — mazasun exxocmei

L — kamywixa unoyxmugrocni

1. O3HaKOMHTLCS ¢ THIAMHU MCKTPOUIMEPHUTEABHBIX ﬂpM60pOB W NOPAAKOM KX BKIIIOUEHHA B

uenb.

2. B dopMy, MpeayCMOTPEHHYIO OTHETOM M0 IabopaTopHOi paboTe, 3anUCaTh TEXHU4HECKHE

JlaHHbIE UCTIONb3YEMbIX MPUOOPOB M 31eKTPOOGOPYAOBaHHS.
3. Cobpathb 3NEKTPUUECKYIO CXEMY OMbITA U AaTh €€ HPOBEPUTHL PYKOBOAUTENIO.

4. ITocne pa3peluenus NPenoAaBaTes BIHOYUTD 3/1.CXEMY H H3MEHUTL EMKOCTb MarasuHa oT
4 1o 32 mx® yepes 2 Mk®D, a B6aH3M pe3oHaHca — yepes | MKD N3MEPUTL TOK M HANPSXKEHHUE.

Pesynbtarel Habnoaenuil sanucats B Tabauuy.

Ne Ne Hzmepute Bbl4ucuTh
C 8) Uk |Uc | 1| Z | Zc | X1 | Xc | Uk | Ul | cosp
Mx® B B|B|A|Ouw|[Ov|Om | Om| B | B | -
1
2
3

VYkazaHHa K pacueTy no opopmiaeHHIo paGoTsl
I. [lo pe3ynbratam usmepeHnii paccuuTaTh U1s C/y4aes
Xl <Xe. XI=Xc n Xc > Xl (no ykazaHuio npernogasatesns)

U
a) MOAHOE COMPOTUBIIEHUE Lienu 7 = 7

Us
6) NOHOE CONPOTHBNIEHHE KATYIKH Z, = ——
I

B) HHYKTHBHOE CONPOTUBNEHHE KaTYLLKK XL=,/Z‘,2 —R,

rae, R=R=Zpes, Tak kak Rcx0;

_U,
) eMKOCTHOE COMNpOTHBAECHHE XL = —1-

1) aktuBHOe Hanpsxkenue U,=I-R
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€) MHAYKTHBHOC HanpsokeHHe U=l Xp
R
JK) KocuHyc yraa cagura ¢a3 B uenu Cos<p=E

2. ﬂ,ﬂﬂ BbILLIE YKa3aHHbIX Ciay4aes NOCTPOUTH B maciutabe BEKTOpPHbLIE AHarpaMmmei

HanpsHkeHUi U TPeYrobHHKH COMPOTHBIEHHUH.

3. Ilo nanHbiM HabmiofieHWH M3 pacyeTOB MOCTPOUTH HAa OOLIEM rpaduke pe3OHAHCHBIE

kpusble: [=f1 (C),Ul=12(C),Uc=13(C),Ur=14(C)

CogepskaHHne oT4eTa

A .

HaumenoBanue u uens paboTbl.
Tabnvua ¢ JaHHBIMH MPpUGOPOB
DneKTpUueckas cxema Orbita
Tabnuua HabawoaeHU# U BoIYKCIEHUH
I'padvKy pe30HAHCHDBIX KPUBbLIX

Mo nabopatopHoii paboTe caenaTh 3aKNOHEHHE:

a) O BO3MOJKHOCTH NMOJIYHEHHUA pE3OHAHCA Haﬂpﬂ)l(eHHﬁ nyTéM U3MEHEHHUA EMKOCTH;

6) 0 xapaKTepe pe3OHaHCHBIX KPUBBIX;

B) O MPUYHUHE HEMOJHOrO COBNAAEHMA ONBITHBIX PE3YJILTATOB C Tcopneﬁ.

KOHTPOJI bHbIC BONPOCHI

1.

A o

Kakoga uens naboparopHoii paGotel?

UTO Ha3bIBACTCH PEIOHAHCOM HAMPSKCHUNH?

Kakum 06pa3om MOXHO JOCTHYb PE30HAHCA HANPSXKEHUH?

KakoBbi xapakTepHele 0COGEHHOCTH CONPOTUBEHUHA LIEMK NPU PE3OHAHCE HAMPSXKEHUH?
Kakyto Bennunny umeet kodahGULHEHT MOLUHOCTH N YTON ¢ NPY Pe30HAHCE HANPMKEHNH?
Kakum 06pa3om MOXKHO OMpPeeNHTh Ha OfbITE COCTOSHHE Pe30HaHCa HaMpskeHUs?

KakoBbl 0coOeHHOCTH najeHui Hanpumeﬂnﬁ Ha OTAENbHBbIX Y4acTKaX uccneayemoit Leny npu

pe30HaHCE HANPHKEHUIH?

8.
9.

KakoBb! xapakTepHble 0COGEHHOCTH MOLIHOCTE NpH PE30HAHCE HAMPSKEHNH?

H3o6pasute BeKTOpHBIE AMarpaMMbl AN paslMHuHBIX PEXHMOB paboTel  HccnedyeMoit

anekTpuyeckoit uenu npu X, < Xe, X¢ = Xc u Xc >X

10. YUTo HazbiBatOT JOGPOTHOCTBIO KOHTYpa?
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lipakTnyeckoe 3aHaTne N2 7
Tema: PacyeT pa3sseTBAEHHO!H Leny NepemeHHOro Toka.

Llenb 3aHATUA: 3aKPENUTL TEOPETUHECKUE 3HaHWA NO Teme «Pa3BeTBAEHHbIE INEKTPUYECKUE Leny
nepemeHHoro Toka ¢ RLC Harpyskoi»

YmeHHe U HaBbIKW, KOTOPbIE JOMKHbI Nprobpecty obyuaembie Ha 3aHATUM: NPUMEHATL GopMy bl ANA
PACcYETa EMKOCTHOTO Y MHAYKTUBHOIO CONPOTUBNEHUM, HAXOAUTL NOAHOE CONPOTUBNEHUE Lenu

repemMeHHOro TOKa, PACCHUTLIBATL MOLHOCTY LENW NEPEMEHHOIO TOKA U CABMT Ga3 MEeMAY HaNpAXKeHNeM 1
CUNOM TOKA B LENU NEPEMEHHOTO TOKA, CTPOUTL TPEYTONbHUK COMPOTUBAEHNIA.

Harasgnbie nocobun, 060pyao0BaHmMe: KOHCNEKT NeKLMiA No pasgeny «MepemeHHbIA TOK, Pa3BeTBNCHHbIE
RLC uenu»; MMKPOKaNbKYIATOR; AMAAKTUHECKUE KAPTOUKM C 3aAaHUAMYM NpakTUUeckoi paboTel Ne4d.

Bpems paGoThl: 4 yaca.

MNepeyeHb ucnoabayemoii AMTepaTypbl:

1. Hanunos U.A., Meanos [1.M. OGwias 3neKTPOTEXHUKA C OCHOBaMU 3MEKTPOHUKH: Yueb.

nocofue AN CTyA. CpeHHX CHELMANbHBIX yueOHbIX 3aBefeHui. — M.: Beici. k., 1998.-

752c.:un. (c. 147-150)
2. Yactoenor A.A. DnexTporexHuka. — M.: Beicwas wkona, 1989. (c. 203-206)
3. Cadono A.C. OcHOBEI DnexTpoTexHHKH. — M.: Boenusaar, 1961. (c. 96-110)

CopaepiaHue U NOPAAOK BbINOAHEHUA paboTbl:

MoaroToeka K paboTte.

MOBTOPUTL TEOPETUYECKMIA MaTEPUAN NO Y4eBHWUKY MW MO KOHCAEKTY NeKUWIA.
BbinonxeHue paboTol.

Mpumep peuseHUn NPaAKTMHECKOIi paboTbi:

Bapuarnm Ng_0_

Lene nepemeHHo20 moka ¢ HanpareHuem U=1208 u yacmomoli f=50y codepxcum 3 semsu. B nepsyio
8eMeb BKMOYEHbI: AKMUBHOA HO2PY3Ka R1= 20 Om, peaxmueHan Hazpyska (koHdencamop C1=500mx®;
ramywka L1=50mlH}. Bo smopyio semes, coomeememeenHo: R2= 15 Om, konderHcamop C2=300mr®,
kamywka L2=60MIH. Tpemesa semae codepium: R3=40 Om koHOeHcamop C3=200MKD, KamywKy
L3=40mIH. Hadmu cuny moxa 6 yenu, amnaumyOHsie 3HAYEHUA MOKA U HANDAMEHUSR, MOWHOCMU U
cdeue haz mexcdy moxkom u HanpaxeHuem 8 yenu. locmpoums mpeyaonbHUK moujHocmed.
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Anroputm peweHus 3agaun: 1) cocraBnaem KpaTkoe ycnosue 3agaun, 2) nepesogum BeAUInHbI B cuctemy
CH, 3) Bbibupaem GopMyAy ANA pelenna 335a4m, 4) Bbipaxkaem us Gopmynbl Tpebyemyto BesiuumnHy, 5)
noAcTaBnsem paHHble, 6) BbinosHAEM pacyeT, 7) 3anucbiBaem OTBeT.

I, Im, Um, P, w: Pewenue:
Qs -?
Aaro: Haxodum yzanosyio yacmomy:
U=1208
w=2-7 f=2-314.50=31422
f=50ry ¢
Haxodum uHdyrmusHoe conpomusneHue:
R1=200Om
R2= 15 Om X, =L =314.50-107 =15,70u
R3=40 Om x,=w-L,=314-60- 107 =18,840m

C1=500mk® | 500*10° | = . [, =314-40-10™ =12,560m

C2=300mx® | 300*10°
Haxodum eMKOCMHOe conpomusseHue:

C3=200mx® | 200*10°

Y(l = — =————6=6.370”
L1=50mIH 50*10° w-Cy 314-500-10
L2=60MmT7 60*10”
M Y= = 1060w
(3=40mln 40+10° @-C2 314:300-10

Xpy = ! —1———=15,920.w

ST % Cs 314200107

Haxodum nosHoe conpomusneHue kaxool semeu:

Z, =R +(x, —x0)’ =200 +(15.7-6.37)7 =
=400+ 87 =220x

Z, =R} +(x,y —xcy)? =157 +(18.84-10.6) =
=225+ 68 =170m

Z, =R +(x,, —x0y) =407 +(12.56-15.92)" =
=JT600+11.3 =40.140x
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Haxodum akmueHsie nposodumocmu:

R 20
B2 o0aiz2cw
&1 le 272
g =2 -1 _qo0s19cu
=T
g =2 =20 _g00480m
z, 40147

g=g +g +g, =0.04123+0.0519+0.0248 = 0.11793Cn

Haxodum peakmugHyo nposodumocms:

X " Xer _ 15.7-6.37

b = =0.0193Cum
1 le 222
by = e ta 1886-108 _, prescy
Z, 17
X, = Xy 2.56-15.92
by = TN 123621392 40010,

z} 40.14°
b=bh, +b, +b, =0.0193+0.0285—0.0021 = 0.0457Cxs

Haxodum nonmyio npoeodumocme:

y=+lg? +b* =J0,11793% +0.0457% =0.1264Cw

Haxodum cuny moka u amnnumyaHb/e 3Haverun:

I=y-U=0.1264-120=15.174
Im=1I-42=15.17-141=21.44

Um=U-+2=120-141=169,2B
Haxodum mowHocmu:
P=U%g=120%-0.11793 =1698.2Bm
O=U?-b=120-0.0457 = 658.leap

S=7-U=15.17-120=1820.4B4
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Haxodum cdsuz has:

P
@ = arccos E = arccos

1698.2

7 =arccos 0.9329 =21°
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Cmpoum mpeyaonbHUK mouwHocmed. na 3mo2o svibupaem macwma6b: 8 1 cm
~ 200 BA, Bm, sap.

. S
T //ﬂa

P

Omeem: 15.17 A, 21.4 A, 169 B, 1698.2 Bm, 658.1 eap, 1820.4 BA, 92

3af1aHuA ANA CAMOCTOATEABHOMN paboTbi:

3H3YeHUA AaHHbIX M AUABKTUYECKAA KapTouKa BbI6MpaIOTC$I B COOTBETCTBMU C HOMEPOM BapUaHTa.

Bapuanm Ne_1-28

Liens nepemenHo20 moKa ¢ Hanpsaxeruem U=___B u yacmomoli f=__ Iy codepicum 3 semsu. B nepsyio
8em8b BK/IIOYEHBI: GKMUBHAA Hazpy3Kka R1= __ Om, peakmugHaa Hazpyska (kondeHcamop Cl=__mr®;
kamywra L1=__mliH). Bo emopyio semss, coomeemcmeeHHo: R2= __ Om, koHderHcamop C2=__MK®P,
kamywika L2=__mlH. Tpemoea eemes codepmum: R3=__ Om koHderncamop C3=__ mr®, kamywry
L3=__mlH. Halimu cuny moka & yenu, amnnumyoHsle 3HGYEHUA MOKA U RANPAMKEHUR, MOWHOCMU U

cdsuz haz Mexcdy MoKoM u HANpAMeHuem 8 yenu. llocmpoume mpey20nsHUK MowHocmetl.
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Tabauvua 3HavyeHnAa gaHHbIX NO BapuUaHTam:

L3{mIn)

C1{mx®)

C3{mk®)

R1(OM)
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Bbisoapl no npakTuueckoy pabote.

Pa3seTsnenHbie RLC Lernn nepemeHHOro ToKa — 0CHOBA KONEe6aTeNbHBIX KOHTYPOB, KOTOPBIE UCMONB3YIOTCA B
PaAMOTEXHMKE U 3AEKTPOTEXHUKE. TT03TOMY HEOEXOAUMO BN1AAETH HABBIKAMI PACHETa TAKWUX Lenei.

KoutponeHsie sBonpocsi:

. YTO NOHUMAETCA NOA PEAKTUBHOMN Harpyskon?

. KaK paccunTbiBaeTcs CONPOTUBAEHWNE PEAKTUBHDIX 31eMeHTOB?

1
2
3.  Hanuwwre Gopmyny 409 HAXOKAEHUA NOAHOTO CONPOTUBNEHUA.
4.  Kakue BUAbI MOLLHOCTW AeCTBYIOT B LLeNaX NepemeHHOoro Toka?
5

. KaK MOMHO BbIYUCAUTL CABUT ¢>aa MeXAY TOKOM U HanNpAaXeHnem B Lenun nepemeHHoro TOKa?
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IlpakTUyeckoe 3aHATUE N2 8
Tema: UccneposaHmne ABACHUA PE30HAHCA TOKOB.

Lienb 3aHATUA: UCCNEA0BATL HA NPAKTUKE PUINUECKNE RBAGHNA, NPOUCXOAAWME B LLEENWU NEPEMEHHOrO TOKa,
paccunTaTh NapameTpbl OTAENLHBIX SN1EMEHTOB 3EKTPUMECKON uenu. MccnenosaTb ABNEHUE PE3OHAHCa

TOKOB.

YMeHHe U HaBbIKH, KOTOPbIE AOMKHBI NproGpectn obyuaembie Ha 3aHATMM: COBUPaTL SNEKTPUYECKYIO
Lens, onpeaAenaTe UEHY AeneHuA Npubopos, U3MepsATb TOK, HaNpAKeH!e, PACCYUTLIBATD NapameTPbl
3INIEKTPUYECKON Lenu.

MarepuanbHoe oGecnevenne:
e JlaGoparopnsiii cton JIDC-5
e Amnepmerp Ha 025 A — 3 wT.
e BoastmeTp Ha 60 B.
e Karyuika MHIYKTHBHOCTH
e MarasuH eMKoCTeill.
Bpems padotsi: 2 yaca.
KosnuectBo yuamyuxces, BoINOJHSIOMNX padoTy: 2-3 yenoseka.

MepeuyeHb ncnonbayemoi Anteparypol:

1. Hdawunos HU.A., HWeanoe IT.M. OGwas 3nMeKTPOTEXHHWKAa C OCHOBAMM 3NEKTPOHHKU: Vueb.
nocoue A CTyA. CpelHUX CelHanbHbIX yueOHbIX 3apefeHuil. — M.: Beicw. wk., 1998.-
752c.un. (c.154-161)

2. Yacroegos A.A. Dnektporexuuka. — M.: Boiciuas wiona, 1989. (c. 218-232)

3. Cadonor A.C. OcHoBbl DnekTpoTeXHNKkH. — M.: Boenusaar, 1961. (c. 100-106)

CopepxaHue U NOPAROK BLINOAHEHUA paboTbi:
Moagrotoeka k pabore.

[MoBTOPUTE TeopeTHYECKHUIT MaTepHan:

Ipy mapannensHOM COEAMHEHWM KaTYWIKM WHAYKTMBHOCTM M KOHJEHCATOpa, KOria MX
peaKkTUBHbIE MMPOBOJMMOCTH OKa3bIBAlOTCS PaBHBIMH ApYr ApYry b, = bc HacTymaer sBneHwMe
pe3oHaHca TOKOB. PaBeHCTBO peaKTUBHBIX NPOBOAUMOCTeH MOXeET ObITh AOCTHUIHYTO M3MEHEHHEM
€MKOCTH, HHAYKTUBHOCTH WM 4acToThl. B pgaHHON paboTe pe3oHaHC AOCTUraeTcs M3MEHEHHEM
eMKocT. JleficTBYyIOLIEE 3HaUEHHE TOKA B HEPA3BETBICHHOH LMK ONMpPEAENACTCA BBIPAXKEHHEM

I=U.y, rae y- nonnas NpoBOAHMOCTb LIETIH.

[lo mepe npubAIKEHHS UENH BENHMUHBI E€MKOCTH K PE3OHAHCHOMY 3HAYEHHIO TOK

€MKOCTHOM BETBU YBEITUYUBACTCA N CTPEMUTLCS K PABEHCTBY C TOKOM KaTYLUKH.
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a) MOAHOE CONPOTHUBIIEHHE HHAYKTUBHON BETBH

U
Z, =—
IL
6) MHAYKTHBHOCTb KaTYIUKH

R’

@

rae, Ry =..., OM — aKTUBHOE CONPOTHBAECHHE KATYLLKH,
w=211f

B) PEAKTHBHOE COMPOTHBIEHHE KATYLIKH

XL = L=const;

r) peakTHBHas NPOBOAMMOCTb KATYLIKH

X,

b= —ath
R+ X}

6. PaccuuTathb )11 TpeX Cy4aes: (8> 6c, 6.= 6L, 8.< 6C )
a) MOJIHOE COMPOTHBIIEHHE EMKOCTHOMN BETBU

U
Z2 =I—:Xc

¢
6) peakTHBHYIO MPOBOAHMOCTb EMKOCTH

X, 1
6, =—m—
Z, X,

B) MONHYIO PEaKTHBHYK MPOBOAMMOCTb LENH
6= 8L- 6
r) NOJHYIO NPOBOAUMOCTD LENH

oL
U

1) MOHYIO aKTHBHYIO MPOBOANMOCTb LEMH P PE30HAHCE
Ilw::

U

€) KOCHHYC yrna casura (a3 B Lienu

Yo =

Cosp = £

y
X) yron cagura ¢pas uenu

¢= arccos £

y
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3) aKTUBHYO MOL{HOCTE HEMH
P=Ug
1) peakTHBHYIO MOILHOCTD LIENH
Q=U%s
K) NOMHY MOWHOCTb LENU
S=Uy
7. [o gaHHbIM H3MEpPEHUIl MOCTPOUTH B O0LLEH CHCTEME KOOPAUHAT rpadHKy
L I, I =f(C) u patb ananus KpuBbIX
8. TMocTpouts B MaciuTabe BEKTOPHBIE AHArpaMMbl U TPEYFOJIBHUKH MPOBOAMMOCTEN LiEnu
ana cny4ae:
1.6.> 6
2. 6L~ 6L
3.8.<6C
Conepxanue oT4eTa:
1. HaumeHoBaHue n Lenb paboThI.
Tabauua c AaHHbIMM NPUGOPOB.
DnexrpuyecKas cxema.
Tabnnua HaGMOAEHHH W BbIYUCACHHH.

I"pacpuku.

AV wN

BoiBoa 110 paboTe.

KouTtpoabHbie BonpochI:

Kaxosa uens naGoparopHoii paGoTe!?

Yto HazbIBAETCA PE3OHAHCOM TOKOB?

Kakum 06pasoM MOXKHO J0CTHYb PE30HAHCA TOKOB?

KakoBbl xapakTepHble 0COOEHHOCTH NPOBOAUMOCTEH UEMU MIPH PE30OHaHCE TOKOB?

Kakyto senuunty umeeT K03Q(PHLUEHT MOLILHOCTH U YFOJ ¢ MPH PE3OHAHCE TOKOB?

IAERUE S .

Kakum o6pa30M MOXXHO ONIPEAEIIUTD Ha OMNBITE COCTOAHHE PE3OHaHCa TOKOB?
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Npaktuueckoe 3anaTe N2 9

Tema: Pacuet tpexdasHoii yenu.
Llenb 3aHATUA: 3aKPENUTb TEOPETUUECKUE 3HAHKA NO Teme «TpexdasHble Uenu NnepemeHHoro ToKa»

YMeHHe U HaBbIKK, KOTOPbIE A0MKHLI Nprobpectn 0byuaemble Ha 3aHATUK: NPUMEHATL GOPMYAbI ANA
pacueTa TpexdasHbIX Leneii, HaxX0AWTL NONHOE CONPOTUBAEHUE LIENU NEePEMEHHOr0 TOKa, PaccynTbIBaTL
MOWHOCTM LLenu NePeMEHHOTO TOKa M CABUT Gas MEAY HaNPAXKeHEM 1 CUNON TOKA B LENMM NEPEMEHHOTO
TOKa, CTPOUTL BEKTOPHYIO AMarpammy.

HarnagHble nocobua, o6opyaoBaHue: KOHCNEKT NEKLWIA No pasaeny «TpexdasHble Lenv nepemeHHoro
TOKa»; MUKPOKBNLKYNATOP; ANAZKTUUECKME KAPTOUKY € 33,aHUAMU NPaKTUYeCKol paboTel Ne5.
Bpems padoTsl: 4 yaca.

MepeueHb NCNOAB3YEMOIi ANTepaTypbI:

1. Hauunos W.A., Veanos .M. Obuiast 3MeKTPOTEXHHKA C OCHOBAMM DEKTPOHHKHM: Y4eb.
nocoGue A CTYA. CPEeAHUX CHELHATbHBIX YueOHbIX 3aBeaeHuil. — M.: Boicw. wik., 1998.-752¢.:um.
(c. 164-182)

2. Yacroenos A.A. DnextporexHuka. — M.: Beiciuas wkona, 1989. (¢. 246-272)

3. Cadonor A.C. OcHOBEI DaeKTpoTEXHHKH. — M.: Boenunspaar, 1961. (c. 110-120)

Copaepianne U NopAAOK BLINOAHEHNA paboTbl:
Moaroroeka k pa6oTe.
MOBTOPUTL TEOPETUYECKUIA MaTepuan no yueBHUKY AN NO KOHCMIEKTY SeKUui.
BoinonHeHue paborol.
fipumep peweHus npakTudecKoi paboTsl:
Bapuanm Ne_0_

B mpexghaznyio cemb 8KIIOMUNU MPEY20AbHUKOM HECUMMEMPUYHYIO Hazpy3Ky. B ¢asy AB —
UHOYKMUBHYIO KAMYWHKY C UHOYKMUBHOCM®I0 Lag =50 MIH, pe3ucmop ¢ conpomugneHuem Ras=20 Om,
KOHOEHCAMOP eMKOCMbIO Cag=500 Mk®. B thazy BC — uHOYKMUBHYIO KAMYWRY ¢ UHOYKMUSHOCMbIO Lge =60
MIH, peaucmop ¢ conpomusnenuem Rgc=15 Om, KoHOeHCamop emrocmbio Cae=300 MKP. B dhasy CA —
UHOYKMUBHYIO KAMYWRY C UHOYKMUBHOCM®bI0 Lea =40 MITH, pe3ucmop ¢ conpomugneHuem Re,=20 Om,
kondeHcamop emrocmbio Co,=200 mk®. fluneiinoe Hanpawenue Unom=120 B, vacmoma cemu f=50 y.

Onpedenume GasHbie MOKU lag, lge, lca, GRMUBHYIO, PEaKMUBHYIO U MOAHYIO MOWHOCMU mpexdgazHol yenu.
Pacuemmoe 3HaueHue okpyznums 3o yenoeo wucaa. flocmpoume seKmopHyio duazpammy u no Hell
onpedenums AuHeliHote moku Iy, I, Ic.

ANFOPUTM pelleHna 3aaa4n: 1) cocTaBNaem KpaTKoe YCNoBUe 3a4a4M, 2) NepeBOAUM BEAMYMHDI B CUCTEMY
CH, 3) sbibupaem Gopmyny Ana pewweHus 3aaaqu, 4) Boipamaem U3 Gopmynb Tpebyemylo Beandnny, S)
NOACTaBAREM AaHHbie, 6) BbINOAHAEM pacyeT, 7) 3anuceiBaem OTBeT.
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OcroBHBIe TEOPETHYECKHE NOA0KECHHA

COHpOTHBHeHVIS{ B JJIEKTPUYECKHX UENAX MOTYT OBITh COEIUHECHbI MNOCACAOBATENIBHO H
napanieyibHo. [MocnenoBaTtenbHbIM HAa3bIBAKOT TAKOE COCAMHEHHE 2AEMEHTOB UENH, NPH KOTOPOM BO
BCEX BKAIOYEHHLIX B LEMb JSNIEMEHTAX BO3HWKACT OAMH U TOT X€ TOK 1. HemocraTok
MOCNeAOBATENBHOTO BKIIIOUEHHS AMEMEHTOB 3aKAKOYAECTCSA B TOM, YTO NpH BBIXOAC M3 CTPOA XOTH 431
OAHOrO 3N1eMEHTA. NPEKpaLlacTCs pa60Ta BCEX OCTAJNIbHbIX 3NIEMEHTOB LCMH.

Iepeuens npuGopos

VICTOYHMK 2IEKTPUUECKOM SHEPrHH NOCTOAHHOTO Toka - 30 B
BonstMetp- 2 wr. (0+30)B
Amrnepmetp - | wr. (0+2)A
Mara3sun conpoTusaerui - 3 wr. (0=60)Bt
Peoctar -1 wt.
Inan paboTsl

1 Onpezenntb pasMetlieHne npubopos Ha CToE.

2. Cobpars 3MEKTPUYECKYIO CXEMY LUermH (PHUCYHOK 1), OmMpenennTs ueHy NeleHHA
IPUOOPOB.

3. VCTaHOBUTD 330aHHBIE PENOAABATENEM NAPAMETPbI CONPOTHUBICHUI Ha MarasuHax.

4. TpenbaBuTh COOpaHHYIO CXEMY ANs NPOBEPKHU NPENOJABATENO.

5. Bxmounts aBTOMAT (NOCTOSHHOTO TOKA). YCTAHOBHTL NpU TIOMOLUM  PeocTara
3a1aHHOE HAMpsKEHHE N0 BOJILTMETPY PE3YJIbTaThl 3alUCaTh uX B Tabnuuy 1.

6. INepeHOCHbLIM BOIBTMETPOM M3MEPUTB HanpshkeHHe Ha Kiaemmax pesuctopos RjRe

R;. a Tak »e TOK UETH, pe3ylbTaTht 3aMucaTs WX B Tabauuy 1. .
7. VGeanrbes, wro: Uu=UptUstUs;  R=Ri+Ro+Ry;  P=Pi+P+Py Pi=Ui =R
P1=U'_)|=Rz|2‘, P3=U3I=R3]'; R1=U|/l; R2=U2/]; R3=U3/l; Ru=U|1/l;

PucyHok 1 DnexTpuueckas cxema
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e Isc lea P, Q, | CH: Pewenue:
s 7?
Aano: Haxodum yanosyro yacmomy:
U=1208
w=2-7f=2-314-50=314222
c
f=50ry
Haxodum uHOYKMUBHbIE CONPOMUBNEHUA:
Rap=20 Om
Roc= 15 Om X =@ Ly =314-50-107 =160m
Rea=40 Om X =@ Ly =314-60-107 =190
_ -6
Cap=500mK® | 500*10° | y  =-L., =314-40-107 =130u
= %176
Coc=300mK® 300°207 | axodum emmocmmsie conpomuenenus:
Cea=200MKD 200*10°
1 1
3 X(:{” = e—— =—__6=60."/l
Lag=50mIH 50*10 @-Ca  314-500-10
Lgc=60mIH 60*10° 1 1
- et TR T T
Lex=40mTH 40*10° @t Rt
1 1
Xy =——= =———————==160m
@ Cct 314-200-10

HaxoQum nonHsie cONPOMUBNEHUA:

Z e = AR, +(5, 1 — % 1)’ =207 +(16-6) =220u
Zy =JR,,,.2 + (X =X )} =152 #1911 =170m
Zey =A[Res® +(roy = Xers)’ =407 +(13-16)7 = 40,10

Yenoi cosuea ¢has:
€O5Paa=Ra/Z45=20/220,909; Pap=24°
€OSQpc=Rsc/Zsc=15/17=0,882; ©yc=28°

C05QPca=Rea/Zca=40/40,1=0,997; pca=4°

Da3HbIe HANPAKEHUA NPU COCOUHEHUU MPEY20NbHUKOM:

Ugp=Un=220 8.
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Haxodum hasHoie moku:
Lag=Ua/Zs3=120/22=5A
lac=Upc/25c=120/17=7 A
leasUca/Zcs=120/40,1=3 A

AKMUBHAR MOWHOCMb (ha3:

Pap= Ung™ lap™ COS(Pa5=120*5%0,909=545 Bm
Pgc= Upc™ lgc™ COS¢pc=120%7%0,882=741 Bm
Pea= Uca* Ica* cOSps=120*3%0,997=359 Bm
P=Ppg+ Ppct Py=545+741+359=1645 Bm
Peakmuersie MowHocmu:

Qug= Una™ g™ $inp=120*5*0,407=2448ap
Qgc= Usc™ Igc™ sinpygc=120*7%0,122=102 sap
Qea= Uca™ Iea™ sinpea=120*3%0,052=19 sap
Q=Qug+ Qe+ Qea=244+102+19=365 sap

MonrHas mowHocme mpexgasqol yenu:

s,.,,:,/PZAB +Q%as =J297025 + 59536 =597 BA

Sec= P2ac + Q%nc =~/549081+ 10404 =748 8A

Sen=f P2ca +Q%ca =/128881+361 =360 84

$=597+748+360=1705 BA
[na nocmpoerus sekmopHoli duazpammer 8sibepem macwimabot:
Myi=20Belcm Mi=1A81cm

Cmpoum 8 macwmabe sekxmopa GasHbix HanpaXceHull, NosepHymoIx
omuocumensHo dpya dpyea Ha yaon 120°.

Cmpoum 8 macuimabe 6eKMopa asHbIX MoKo8:

146=5/1 Afcm = 5 cm
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15c=7/1Afem =7 cm
lea=3/1Afcm =3 cm

Bexmop I, onepexcaem eexkmop Uy HG Y201 P ap=24°.Bexmop lac

onepexcaem sexkmop Ugc na y2on 28°. Bexmop I, omcmaem om
8exmopa Ucy Ha Y2011 pca=4°. feomempuyeckue Cymmsi 6eKmMOpPoe
Da3HLIX MOKOB PaBHYI AUHETHBIM MOKAM:

1a=1lag-lgc o= loclas Ie=1ca Ipc
N3mepan 0nuHbl 86KMOPOB, HAXOOUM:
Ih= m*1A/em= A
Ig= cm*1A/em= A
Ie= cm¥1A/em= A

Omeem: lxe=11 A, lge=11 A, lca=11 A, P=3872 Bm,
Q=4356 sap, S =7260 BA,

= Ale= Alc= A

NMprmep BEKTOPHLIX AUarpamm:
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334aHUA ANA CAMOCTOATE/ILHON paboTbi:

3HaYEHNA AaHHbIX U ANAAKTANECKAA KapTouKa BblﬁMpalOTCR B COOTBETCTBUU C HOMEPOM BapHaHTa,
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Bapuanm Ne_1-28

B mpexhasHyio cemo @KAI0YUAU MPEY20AbHUKOM HECUMMEMPUYHYIO Ha2py3KY. B (hasy AB —
UHOYKMUGHYIO KAMYWKY € UHOYRMUBHOCMBIO Lag = MIH, pesucmop ¢ conpomugneHuem Ras=_ Om,
KondeHcamop emkocmoio Cap=__MKD. B (hasy BC — uHOyKMUBHYHO KamywiKy € UHBYKMuUsHocmbio Lge
=___mlH, pesucmop ¢ conpomueneHuem Roe=___ OM, KoHOeHcamop emkocmeto Cac=___MK®. B hasy CA

— UHOYKMUBHYIO KAMYWKY C UHOYKMUBHOCMbIO Lea = MITH, pe3ucmop ¢ conpomueneHuem
Rea=___Om, koHdercamop emkocmeoio C=_ MK®. Slunelinoe Hanpaxterue U=___B, yacmoma cemu

= ru

Onpedenume DasHbie MOKY lag, lsc lca, GRMUBHYIO, PEAKMUEBHYIO U NOAHYIO MUHOCMU
mpexgasHol yenu. PacuemHoe 3HaveHue oxpy2nume 60 yenozo Yucaa. llocmpoume 6eKMOpHYIO
Quazpammy u no Hell onpedenums nureliHoie MokY Ia, Ig, Ic.

Ta6auua 3HaueHWs AaHHbIX NO BapUAHTaM:
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BolBOAbI NO NpaKTUYEcKOW paboTe.

TpexdasHbie LENU WMPOKO NPUMEHAIOTCA B 3MEKTPOCETAX. Yalye BCEro MCNONbL3YHOTCR COBAMHEHUA 38301
N TPeyronsHWKoM. Mo3Tomy HeoBXoaMMO BI3AETL HABLIKAMU pacieTa UX NapameTpos.

KoxTpoabHuie Bonpocst:

1. YTO NOHWMAETCA NOA PEAKTUBHOMN HArpy3Kon?

2. KaK paccumnTbiBIETCA CONPOTUBNEHUE PEAKTUBHbIX INEMEHTOB?

3. HanuwuTte Gopmyny ANA HAXOKAEHUA NONHOTFO CONPOTUBNEHNA.

4. KaKue BUAbl MOWHOCTH JEACTBYIOT B LLEENSX NepemMeHHOro Toka?

5. KaK MOXHO BbIMUCANTL CABUT $a3 Mexay TOKOM U HANPAXKEHUEM B LEMNKU NepemeHHOro Toka?
6.

KaK cooTHOCATCA dasHble U ANHENHbBIE TOKN, HanpAXeHna?
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Tadbnuua — Pe3ynbTarhl U3MEPEHUH

Yuactok uenu

U

R

Bt

Om

Pesucrop Nel

Pesucrop Ne2

Pesncrop Ne3

Bca uene

KOHT[)OJ'I bHbI€ BONPOCHI

11
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Npakrnueckoe 3anatue N2 10
Tema: UccneposaHue Lenm TpexpasHOro Toka Npu coeauHeHun notpebuteneil TpexdasHoOro Toka 3sesfon.

Uens paboTbi: ONbITHAA NPOBEPKA OCHOBHBIX COOTHOLIEHMNIA MEKAY HANPAKEHMAMM U TOKAMW TIPK
coegnHeHun notpebuteneii 3se3poil.

YmeHne 1 HaBbIKK, KOTOPbIE AOMKHBI NPUOGPecTH 06ydaembie Ha 3aHATUK: COBMPATL INEKTPUYECKYIO
Lenb, onpeaenaTs UEHy ANeHUA NPUBOPOS, M3MEPATb TOK, HANPAKEHKE, PACCUMTLIBATL NAPaMETPbI
3NEKTPUUECKON Lienu.

MaTtepuajbHoe obecnieueHne: PabGota BbIMONHAETCS Ha  CHELUMANM3HPOBAHHOM
nabopartopHom cTenae. B pabote ucnons3yercs:
e  Amnepmetpbl Ha 0,25A +1A
e Amnepmertpbl Ha 1+ 2A
e BonstmeTp Ha 300 B
Bpems paothi: 2 yaca.
KonanyecTso yuammxesi, BLINOJHAWWHMX padoTy: 2-3 uenoseka.

NepeveHb MCNoNb3yemoil AuTepaTypbi:

1. Hauunoe W.A., HeaHos TLM. OGwas >MeKTPOTEXHHKA C OCHOBAMH 3MEKTPOHMKH: Yueb.
nocofue ANA CTYA. CPeAHHX CEHHANbHBIX Y4eOHbIX 3apeieHuii. — M.: Bricul. wk., 1998.-752c¢.:u1.

(c. 169-178)
2. Yacroenos JI.A. «DnekTporexHukan; -M.: «Boicwas wkona», 1989. crp 254-265.

CoaepskaHve U NOPAAOK BbINOAHEHNA paboTe!:
Noarotoska K pabore.

IToBTOpUTL TeOpeTHUECKHUIT MaTepHan:

Npwn noakMoYernn notpeburtenei, CoeAMHERHbIX 38€340M, B TpexdasHyIo Lenb NepemeHHOro Toka
COOTHOLWEHWE MEKAY NMHERHBIMU 1 GaZHBIMU TOKAMU 1 HANPAKEHUAMU NPU PaBHOMEPHON Harpysxe ¢a3

U

1

onpeaenaeTca BolpaxeHnamn: ly =1, Uy = T
3

Mpu HepaBHOMepHO Harpy3ke das {6e3 HyneBoro npusoga) ¢pasHelie HanpaxeHna B Gonblwei creneHn
3aBUCAT OT pacnpeaeneHna Harpy3ku mexay dbasamu: HanpaxeHve Ha pasax ¢ Gonblueli Harpyskoi
{MEHbBLIMM CONPOTUBACHUEM) MOHWKAETCA, 3 Ha Ppazax ¢ MeHblIeN Harpy3Kol (Gonbwnm conpoTneaeHnem)
— BO3pacTaer.

Hanuune Hynesoro NPoBoAa NpU HEPABHOMEPHOI Harpy3ke ¢a3 obecneunBaeT HE3aBMCUMOCTb PEXUMA
pabotbl 04HOI da3el noTpebuteneit ot apyroi ¢pasbl, T.K. C HyNEBbIM NpUBOAOM obecneunsaeTca
CUMMETPUYHOCTL CUCTeMbI Npn Mobol Harpyske das. MoaTomy Tam, rae Harpyska ¢pa3 HepasHOMEpPHa
(ocBetyeHne, HarpesaTtesibHble NPMEOPLI U T.N.), NPUMEHAETCA coeguHeHue noTpebuteneil 3Heprum 3se3nom
C HYIeBbIM NPOBOLOM.
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JlnHevHble e HanpAXKeHuA Npu Nbom pacnpegeneHnn Harpy3oKk Mexay 8asamu COXpPaHAoT
CUMMETPUUHBIA XapaKTep W OCTAtOTCA NOCTOAHHLIMM, T.K. MOWHOCTb FeHepaTopa 3HaunTeNbHO Bonblie
MOLLHOCTU NOTPEBNAMON NPUEMHUKAMU INEKTPOIHEPTUM.

MouwrocTb TpexdasHOro Toka onpeaenaieTca:

a) ana ogHol dasel: Py= Uyl, Cose [BT]

6) ana cucTembl C paBHOMEPHOI Harpyskon ¢as: P =3Py = «B U, I, Cose
B} ANA CUCTEMBI C HEPABHOMEPHOM Harpyskom ¢as: P = Pyat Pyg +Pyc, rae:
Uy 1 1y — COOTBETCTBEHHO ha3HOE HANPAMEHNE U TOK,

U, 1 |, — COOTBETCTBEHHO IMHEIAHOE HanpAXeHWe 1 TOK.

Iopsagok BoinosHeHns paGoTsi:

O3HAKOMUTECS C TUIIOM NEKTPOU3IMEPUTENBHBIX MPUOOPOB H MOPAAKOM HX BKTIOYEHHS B
uenb. B dopmy, npenycMorpenHyto oTueToM 110 NabopaTOpHOH paGoTe, 3amucaTh TEXHHYECKHUE
JaHHbIE HCTONB3YEMBIX MPHOOPOB.

1. CoGpath 31€KTpHYECKYI0 CXeMy M JaTh ee

a2
NpoBEPHTh NPEnoAaBaTeNio. é) é@ QI@ é Qb

2. locne paspelleHus MperoAaBatesisi  BKIIOYUTE

CXeMy, HM3MEPUTL TOKW M HaNpsXKCHUA LUCMH ¢ HYACBBIM M N

npoBofoM (BblKNOuaTentb B-3  3amkHyT) M Ge3 HyneBoro © S é} ® é é) é}

NpoBO/a (BLIKMOYATENL PA3OMKHYT) B CIEAYIOIMX CAYYAsX:

a) Npu OOWHaKOBOI Harpyske BO Bcex (hazax (BO Bcex
(hazax ropuT oIMHAKOBOE KONUYECTBO JlaMm);

6)  mpn ywewewewnn warpysn (ysemwucunn < O @%)éé)é)é@

CONpPOTHBNEHHUS) B OJHON M3 (pa3 B paBHbIX Harpyskax B ABYX

apyrux ¢asax (B dasze C BKIOYEHb! TONLKO /BE flamibl, B
dasax A u B namnbl BKAIOUEHB! TOMHOCTBIO); -
B) NP1 HEOAUHAKOBOMH Harpyske Bo Beex (hazax (B o_/_@—
0
dase A BwioueHb Bece Jamnbl, B (aze B BiiioueHsl Tpu &

namnbl, B haze C BKITIOUEHBI JBE IaMIbI);

T) IpH OTCYTCTBUM Harpy3ky B OJHOM U3 (ha3 U paBHBIX HArpy3kax B ABYX Apyrux dazax (B
(azax A u B BxmoueHsl Bce ambl, B hase C Bee aMIbl BHIKITIOHEHDS);

1) MpH 3aMbiKaHUK HAKOPOTKO B OIHO U3 (ha3 (TONBKO MpPH PasOMKHYTOM BbIKMOUaTese B-
3 Mpu paBHBLIX ¥ MHHHUMATbHBIX HArpy3Kkax B ABYX Apyrux ¢asax: B (pasax A u B sknroueHo no age
namnbl, B daze C 3akumbl C 0 Z COSAWHEHBI IPOBOAOM).

Brusanue: OnwiT nynkTa «/I» NpoBOANTCS TOMBKO MIpH Pa3OMKHYTOM BblKmoyarene  B-3.
HeBbinomnHeHne 3TOro yC/I0BUA MOXKET MPUBECTH K KOPOTKOMY 3aMbIKaHHIO M BBIXORY npuBopa u3
CTpOA.

3. PesynbraTel HabmoaeH i 3anucarh B TabAULLY.
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Ne Xapaktep Cocros-nHe W3mepute Betancants
eKTpHHCe-
Harpyskn «oii wenn Ia L fie o Pe F/m Vs Fea o Po P Pr Po rc Ra | Rs | Re
P P B B B B F B B R B BTBTBTFT Om | On | O
i Boikniounts
S BoIK/.
Ra=Ry=Re _
PYOHABIHK
S B,
2 PyGHABHHK
Ra=R<Re S sbikn
PYSCIIIbHHKS
BN
3 PYSHALHHKS
BbIKA
RarRw+Re
PYOHNBHUKS
BKI
4 PYOUABHUKS
a=Ry BBIKJ.
Re=00 PYOUABHUKS
BKIL
5 Ra=Ry PySuALHIKS
BBIKIL
Re=0

4. Tlo pesynbTaTam H3MepeHHil paccUHTaTh:

a) (asHble CONPOTUBNEHNA: Rpo= yA; RB=—%- ; RC=&;
1/! IB [C
U;

6) MOUIHOCTH, pa3BHBaeMble B Kax 0 a3 noTpebutens: Py=——
A

B) MOLLHOCTb BCEH CHCTEMBI.

5. Tlocrpouts B Macwitabe AMarpaMmbl A1 BCEX OMBITOB G€3 HyNeBOro MpoBoAa M AJIs

nynKTa 4«B»-c HYNEBBIM NPOBOAOM.

6. Caenats BblBOA no pabote: OOBLACHUTH PoAb HYNEBOTO MPOBOJA, YKa3aTh B KaKHX

cayvasax HOTPC6MTCJ1H COEMHAKOTCSA 3BE310M.

Couep;xamle oT4yeTa:

1. Hanmenosanue # uenb pabotsl.

A O

Tabnnua ¢ JaHHBIMH NPUGOPOB.
Dnekrpuyeckas cxema.

Tabnuua HaGMKOAEHHIA U BLIUUCICHHA.
Jnarpammbl.

BriBoa no paboTe OTHOCUTENBHO:
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a) COOTHOLUEHHA MEXAY JIMHEHHBIMH M (DA3HBIMH TOKAMH NMOTPEOHTENS NMPY CUMMETPHYHON 1

HECMMMETPUUHOM Harpy3ske;

6) COOTHOWIEHUS MEXKAY (baBHblMM W TUHEHHBIMU HaMPpSKEHUAMU

B) H3MeHEHUA (asHbIX HANPSLKEHUH W TOKOB NPH U3MEHEHNN COMPOTUBNCHHUS OJHO# U3 da3;

r) BAUsHIE 06PbIBA OJHOTO JIMHEIHOTO NPOBOAA HA PEXHUM PabOThI FMEKTPHUECKOH LenH;

n) onpeaeneHts MOLHOCTH TpexdasHoro notpeburens.

KOHTpO.}'le bl€ BONPOCHi:

1.
2.

Yo Takoe cUMMETpUYHAas Harpyska?

Kakoe cooTHOLIEHHE MEXAY IMHEHHBIMH 1 (PasHBIMU HAMPAKEHUAMH [N PABHOMEPHOMH

Harpy3ke npu cOeAUHCHHU 3BE3A0iA.

N kW

Kakoe cooTHoILIEHHE MEXTY TOKaMH B THHEMHBIX 1 HEHTPaNbHBIX NpoBoax?
Kaxkyto ponb urpaet HeiiTpanbHblit npoBoa?

B xakoM cnyuae HanpshkeHHe Ha HeHTpany paBHO Hymo?

Kak MOXHO paccunTaTh HanpshKeHHE Ha HEHTpaIbHOM NpoBoze?

Mo kakum GopMynam MOXKHO PacCUUTATb AKTHBHYHO, PEAKTHBHYIO H MOHYI MOIHOCTb ORHOH

thassr noTpedurens?

8.

Mo kakum HopMysiaMm MOXKHO PacCHHUTATh aKTHBHYHO MOLLHOCTD MPH PaBHOMEPHOH U

HepaBHOMEPHO Harpyske?
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Mpakrnueckoe 3anatne N2 1l

Tema: UccnegoBanue Lenn TpexdasHoro Toka npu coefUHeHUU notpebuteneii TpexdpasHoro Toka
TPEYrosibHUKOM.

Uenb paboTbl: ONbITHaA NPOBEPKA OCHOBHBIX COOTHOWEHMIT MEXAY HaNPSKEHUAMM 1t TOKAMMN NPK
coeanHeHun notpebuteneil TpeyronbHUKOM.

YmeHHe U HaBbIKK, KOTOpble BOMKHLI NpoGpecTn obydaemble Ha 3aHATUN: COBUPATL INEKTPUUECKYIO
Lenb, ONPEAENATb LERY AeNEHUA NPUBOPOB, UIMEPATL TOK, HANPAKEHUE, PACCHUTLIBATDL NapameTpbl
INEKTPUHECKOH Lenn.

MartepuanabHoe oGecnieuenne: Pabota BHINONHAETCA HAa  CHELKANH3HPOBAHHOM
nabopatopHoM cTeHze. B pabote ncnonssyercs:
e  Amnepmetpbl Ha 0,25A +1A
o AmnepmeTpbl Ha 1 + 2A
e BonbTmetp Ha 300 B

Bpewms pabGoTsi: 2 yaca.

KonnyecTBo yuammxcsi, BHINOJHIIOWMX padoTy: 2-3 yenosexa.

MepeueHb Ucnonb3yemoit auTepartypbi:

1. Hauunos HU.A., Upanos ILM. O6wias a/eKTPOTEXHMKA C OCHOBAMH 3AEKTPOHMKU: VYueb.
nocobue ANA CTYA. CPEAHHMX CMELHANbHbIX yueGHbIX 3aBeaeHunit. — M.: Beicw. wik., 1998.-752¢.:un.
(c. 169-178)

2. Yacroegos JLA. «DnekTpotexnukar; -M.: «Bbicinas wkona», 1989. ctp 254-265.

CogepxKaHue U NOPAAOK BLINOAHEHUA PaboTbi:
NoaroTtoska K pabore.

TTpu BkmoueHny noTpebuTeneli TpeyronibHIKOM B Tpex(hasHylo uenb ofecrnedBaeTcs NoUTH
NoNHas HEe3aBUCHMOCTL paGoThl a3z apyr of Apyra, T.K. K (hazam MOABOAHUTCA HEMOCPENCTBEHHO
nuHeRHbie HanpskeHns ceTi. [Tpu GonbluoH MOWHOCTH fUTaOLelH CETH U AOCTATOYHOM CEYEHHH
NUTAIOUWMX MPOBOJOB 3TH HANPAXEHHS MOXHO CYMTATh CHUMMETPHUHBIMH NpPH BCEX Harpyskax
NPUEMHUKOB B Tipeaenax HopManbHoH. [To3ToMy faxe 3HauMTENbHbIE H3MEHEHUS TOKA B OHON M3
(a3 NpaKTHYECKU HE OTPAKAIOTCA Ha HANPAXNEHUAX M TOKAX APYrux das.

M3meHenue Harpyskd B (ase MaMeHseTCs TOK AaHHOH ¢a3bl M NUHEHHbIE TOKH B ABYX
AIpHIEraloIKX K JaHHOH (aze THHEHHBIX NPOBOAKAX.

CooTHOLIEHHE MEKAY NMHEHHbLIMM U (asHLIMM TOKaMH NpH PaBHOMEPHOH Harpyske ¢as
ONpPEAENAOTCA BhIpaXeHHem: I, = '\/3'1”

Jluneiitble HanpsbkeHUs paBHel GasHbiM, T.6. Uy =Uy
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Conpotupnenue pasel: Zy = ﬂ
b
AkTHBHAA MOWHOCTD dasbl: Py = Uy Iy cos g
Ipu pagHOMepHOH Harpyske: P =3 Pg
AKTHBHAs# MOIWHOCTD BCell CHCTEMBI IPH PABHOMEPHON Harpyske: P = Py + Py + Py,
Hopsgox BbINOMHEHHS PaGoThI:

O3HaKOMUTLCA € THIIOM 3ACKTPOUIMEPUTENBHBIX TPUGOPOB U MOPSAKOM HX BKAIOUEHHS B
uens. B dopmy, npesycmoTpeHHYIO OTHeTOM Mo NaGopaTopHOH pafoTe, 3aMUCATb TEXHMUECKHE
JIaHHbIE HCTTONB3YEMBIX IPUGOPOB.

1. Co6path 3neKTPUUECKYIO CXEMY OMbITA U JATh €€ POBEPHUTH NPENoaaBaTeNto.

2. TI'lpu paBHOMepHOIT Harpyske (a3 (Rap = Rpc

Rca) 3anucathb MokasaHus NnpuGopoB U yGequThCs B "t € é) é) é é) g@

CnenyroLeM:

a) (ha3Hbie TOKM paBHbLI APYT APYTY;

6) nMHeHHbIC TOKH PABHBI APYT APYTY. 20— L@ééééé
tas

3. Mpu 0AHHAKOBBIX COMPOTUBNEHHSX ABYX

(Ras = Rpc) H3MEHATb CONPOTHBAEHUE TPETbei dasbl

Res). 1
(Ren) — l_@
4. Mokazanua npuGOPOB Npy YeThIpEX é) é é é é)

3HaueHusX Rea 3anucats B Tabnuuy.

5. YGenutbea B TOM, YTO M3MEHEHUE -
CONpPOTHUBINEHUSA TpeTbeil (hasbl HE OKa3bIBAET BAUAHHE & Ha
(asnble HanpPsDKEHUA.

6. YCTaHOBHTL PaBHOMEPHYIO HArpysky (a3, Beikmouunts B-3. IMokasanus npuopos
3anucatb B Tabnuuy.

7. HccnenosaTs Biusume U U3MEHeHHe conpoTrsieHns $asel C Ha pexxum paboThl LENH Npy
BbIKNOUeHHOM B-3.[Tokasanns npuGopos 3anucars B Tabauuy.

8. Tlo pesynbraTaM H3MEpeHUH pacCUHTATh:

) MOLLHOCTH, pa3BuBaeMble B Kaxaoit dase: Py = Uy Iy cosqy ( Ans akTHBHON Harpysku
cospy =1)

6) MOJIHYIO aKTHBHYIO MOLUHOCTD UeMu: P = Pag + Ppc + Pca

B) COOTHOUIECHHE MEXAY MMHENHBIMU H (a3HBIMH TOKAMH (a/1s PaBHOMEPHOW Harpysku) 9.

Jinst nysktos 4,5 (0QuH cayuail) U 6 HOCTPOUTH BEKTOPHBIE AUATPAMMSI.

Ne | XapakTep Harpysku Hameputsb Boruucaume
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nn Use | Usc [Uca |Tae |Tac |lea |la|ls |l | Pas | Pac|Pca}P
Rag-Rec Rea

RABsRBC,RCAI

Rag-RecReaz

RAB‘REC.RCAJ

Rap=RecReas

S3 3aMKHYT

Rap«RecRea

Ras=Rac-Real

Rap-RacRcal

Rag-RacReaz

Rag=RacReas

Rap-Rpc:Reas

S3 pa3oMKHYT

Copaepxanue oT4eTa

1. HaumeHnoBaHue u Lenb paboThl.
Tabnuua ¢ JaHHEIMH NPHOOPOB.
DneKTpuHecKas cxema.

Tabnuua vabnroaeHui ¥ BHIYUCTIEHHH.

Junarpammet.

A

BbiBog 110 paboTe OTHOCHTENBHO:

a) COOTHOLIEHUS MEKAY MHERHBIMU N (ha3HBbIMU TOKaMHU NOTPeOUTENS NPY CUMMETPUYHOH U
HECHMMETPHUHOH Harpyske;

6) cooTHoLUEHNs MEXAY (Pa3HBIMU U TMHEHHBLIMU HAMPAXKEHUAMMU;

B) u3MeHeHUs (asHbIX HAMPSKEHUIT M TOKOB NPH U3MEHEHHU CONPOTUBAECHNS OfHOM U3 (as3;
1) onpeaencHUs MOLWHOCTH Tpexda3Horo notpebuTens.

KouTpoabusie Bompockl:

1. Yro Takoe cUMMETpU4HAA Harpy3ka?

2. Kakoe cooTHoLueH e MEXAY IMHEHHBIMY H (a3HBIMH HAMPOHKEHHANMH U1 PABHOMEPHO#M
HarpysKe npH CoeIMHEHHH TPEYrolbHHUKOM.

3. Tlo kakum (GopMynam MOXKHO pacCHUTaTh aKTHBHYIO, PEAKTHBHYIO U MOJHYIO MOLUHOCTE OAHO
¢pasbl notpeburena?

4. TMo kakum GopMyamM MOXHO PaCCHHTATh AKTUBHYIKO MOLLIHOCTD [PH PABHOMEPHOH W

HepaBHOMepHOMN Harpyske?
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lpakTuueckoe 3aHAaTHe Ne 12
Tema: Uccneposanue TpaHcpopmaTopa.

Henaw pabotei: Mcenenosats pexum pabors oaHodaszHoro tpaHchopmaropa.
YMeHue # HaBbIKW, KOTOPLIC A0MKHBI NPUOEpecTH obyyaembie Ha 3aHATUM: COBUPATL INEKTPUUECKYIO
uenb, onpeaenaTs UeHy AeaeHna anﬁOpOB, UIMEPATL TOK, HanpaXeHne, UCNONL3OBATL O,D,HOlt)aSthﬁ
TpaHchopmaTop.
Matepuansnoe obecneuenne:
e Jla6oparopHbiii aBToTpanchopmarop (JIATP).
o Hcenenyemblii onqnodasubiil Tpancgopmarop.
e Perynupyemas Harpyska (peoctat Ha 31 Om).
e HsmepuTtenbtibie npuGopbi:
a). amnepmetp D514 (1 +2A);
6). amnepmerp 3514; (2,5 +5A);
B8). BONbTMETPbL: D515 (300 B); 3515 (60 B);
r). BatT™meTp. ] 5004 (1A, 150 B).
Bpems pa6oThi: 2 yaca.
Koauyecrpo yuamuxesl, BLINOJHAIOWMX paboTy: 2-3 yenosexa.

Nepeuenb cnonbsyemon AMTepaTypbi:

1. Hauunos HU.A., Meanos TL.M. OGas 3MeKTPOTEXHHKA C OCHOBAMM 3NEKTPOHUKH: Yueb.
nocoGue A/ CTyA. CPeAHHX CeUManbHbIX yuyeSHbIX 3aBefennii. — M.; Beici. wwk., 1998.-752¢.:un.
(c. 182-191)

CopepiaHne U NOPAJOK BLINONHEHNA PaBOTbI:
Noarotoska Kk paboTe.

TpancdopmaTopel — 370 ycTpolicTea, NpeoOpasylolyie SHEPruio MEPEMEHHOTO TOKa OJHOTO
HanNpMHKEHUs B FHEPTHIO NEPEMEHHOrO TOKA JPYroro HanpsKeHus.

B paguMOTexXHHYeCKHX YCTPOWCTBAX OHM HCMONL3YIOTC B KAYECTBE  CHJIOBBIX
TPaHC(OPMATOPOB B BLIMPAMUTEILHBIX YCTPOHCTBAX, BBIXOAHBIX — B PAAMONPHEMHBIX YCTPOHCTBAX,
UMIYNBCHBIX — B OJIIOKMHP-TEHEPATOPax U T.J.

Tpancopmatop  M0GOro  HasHaueHWs M MOWHOCTH  COAEPKUT  CEPACHHUK M3
MarHMTOMATKOrO MATepuana, BBUIOMHAOWMHA PONb MATHHTOTPHBOAA MIH HECKONBKO BTOPHUHbIX

OGMOTOK M3 M30JMPOBAHHOrO nposofa. IpuHumn paGoThl, MEPBHYHYIO W OAHY MAH HECKOABKO
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BTOPUUHBIX OOMOTOK M3 H3oAHpoBaHHOro mpoeoja. IlpuHumn paboThl  TpaHcOpMaTOpa

pPaccMOTPHM Ha CXEMeE.
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pyounbHHka S1 nmoa ae#icTeueM HampsbkeHHs cetd Ul no nepsBUYHOHN
a W1 npoiiaer nepemenHblit Tok TIxX KOTOpbIii CO3AaCT B CEPACHHHUKE
notok ®. [lepecexas BUTKM BTOPUHHON OGMOTKH, OH HapeaeT B Helt DJIC
TBueM 310 3JIC (npu BKIIOUYEHHOM pyOunbHUKe S2) B UeNH BTOPUUHON
nepemeHHbiii TOK [2, KkoTOpblit B Harpyske Zn OyAeT BbIAENATH
. Takum o6pazom, B TpaHC(OpMaTOpe rnepeaaya 1. IHEPruy U3 NepBUtHON
LMK BO BTOPUUHYIO OCYLIECTBIAETCA MTOCPEACTBOM MAarHUTHOTO MOJIS.
TpaHcdopmaTop MCCneayeTCa B PeKMMaX: XOJOCTOro Xofa, KOPOTKOro 3aMblKaHUA U 110J
HarpysKkoii.
1. B pexxume xonoctoro xoga l1xx BTopuuHas o6MOTKA PasOMKHYTa, B NepsH4HOI 0OMOTKe
HaBoauTcs JJIC caMoOMHAYKUMH
Ei=4,44-W,Om
BO BTOpUUHOI 06MOTKe HaroauTca DJIC B3aUMOUHAYKLMU

E>;=4,44 W, ®dm

MownocTb, notpebasemas TpaHc(hOPMATOPOM MPH XONOCTOM XOJIE, PACXOAyeTCa Ha NOTepU
B CTaNM B MOTEPH MEAH, HAa TAK KAK TOK XOMOCTOro XOJa COCTABAET HECKOBKO MPOLEHTOB OT
HOMUHANLHOrO TOKA, a NOTEPU B MEAW NPONOPLUUHOHAdbHBI KBaApaTy TOKA, TO OHM OyayT OYEHb
Malibl IO CPAaBHEHHUIO € MOTEPAMH B cTau. [To3TOMY CHMTAIOT, YTO MOLIHOCTE MPH XOJOCTOM XOle
pacxoayeTcs Ha MoTepH CTany, T.€. P ~ PcT.

Takum o0pa3zoM BaTTMETP, BKIIOHEHHBIH B MEPBHYHYIO OOMOTKY MpU XONOCTOM Xofe,
HU3MEPUT MOILHOCTb MOTEPD B cTanu PcT.

Pe)xuM X0OCTOro X0/a No3BoAseT onpeaenuTh ko3dpULIEHT TpaHChopMaLHi.

£ .U _W

n=—tx—1l =_1

E, U, W,
2. Jinsg onblTa KOPOTKOrO 3aMblKaHMS BTOpPHYHAA 0OMOTKA 3aMbIKAETCs HAKOPOTKO MPOBOAOM
oueHb Majloro conpotuenedns. K nepeuyHol o6mMoTKe MOABOAAT TAKOE MOHMKEHHOE HANPAKEHUE
yepes aprotpancopmarop (JIATP) Ul k3, npu KOTOPOM B LEMH MEPBHIHONH OOMOTKM MOTEUET

HOMUHaAbHLIA Tok [l H. 3TO HanpsKEeHWe Ha3bIBAETCA HAMPXKCHHEM KOPOTKOrQ 3aMblKaHUA U
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Ilpu BkAO4YEHUH
obmoTke Tpancdopmarop
MepeMEHHbIH MarHUTHbIA
unaykuuu E2. Toa peiic
obmotkn W2 npotliget

OMpEAENEHHYIO SHEPTHIO




image278.png
coctaBiseT (O +12%) Ul H. MI3aMepeHHas N0 BaTTMETPY MOLHOCTh NPH KOPOTKOM 3aMbIKAHHUH paBHA
MOILHOCTH NOTEpb B MeAH, T.€. P k3.=P M.

3710 OGBACHAETCS TeM, YTO NPH KOPOTKOM 3aMbIKAHUM HanpAXeEHHE, MOJABENEHHOE K
nepBUYHON OGMOTKE, OUEHb MaJslo, MAarHUTHAs HHAYKLHS B CTAJIM TOXE Mana W MOTEPAMH B CTalu
MOXHO NpeHebpeyb, N0 CPABHEHHIO C TIOTEPAMH B MEAH.

3. B warpyxeHHoM TpaHcdopmaTope B LEMM BTOPHYHOW OOMOTKM BO3HHKaeT TOK I,
CO3AOLLMI B ceplieiHUKE MarHuTHBIA notok P2, HampaBneHHbIH MO 3aKOoHY JIeHUa HaBcTpeuy
BbI3BaBLIeMy 0 noToky P 1. [Tpy 5TOM pe3yabTHpPYIOLMH MarHHTHBI MOTOK B cepacuHUKe OyaeT @
pes. = @] — @2 yMeHblLAeTCa, YTO NPUBOANT K yMeHbluenuto E1 n E2.

Vuenbuwienne E1 Bui3biBaeT yBenuyeHue 1| B nepBuUuHOi OBMOTKE, TaK KaK €ro BeJHYMHA
nponopuuoHanbHa pasHocti Ul — EL.

VBenuuerue |, BhI3bIBaCT POCT MarHMUTHOro moroxka @ pe3, a ¢ Apyrodl CTOpOHBI,
yMmeHblueHHe E2 Bbi3biBaeT yMeHbleHHE TOKA 12, a cAeNOBaTeNbHO U yMeHblueHHe D2, 4To TakxKe
NPUBEAET K YBEAHYEHHUIO pe3ynbTUpyIolLero notoka @ pes.

Takum obpasoMm, yBenuueHue l» , ¢ OOHOH CTOPOHBI, MPUBOAMT K YMEHBLICHHIO
PE3YNbTUPYIOIEr0 MarHWTHOro rnotoxa @ pes., a ¢ Apyroil cTopoHsl (u3-3a Bo3pacTaHua Iy u
ymenbluenus E2) — k ero ysenuuenuo. DTH NPOLECCHE MPOMCXOAAT OJHOBPEMEHHO, MO3TOMY
NPaKTUYECKH Pe3yNbTUPYIOUIMI MarHUTHEINA MOTOK B CEpAEUHHKE TpaHC(HOPMATOpa HE U3MEHUTCS H
6yaeT TaKUM ke, KAKHM OH OblNl B PEXUME XONOCTOro X0Aa.

@ pes. =PI — P2 =const

C poctom 1> BHyTpeHHee MaficHHE HanpsXKEeHWs BO BTOPUYHON 0OMOTKe TpaHcopmatopa
YBEAKYMBAETCA, @ HAMPSKEHUE HA HArpy3Ke yMEHbIUAETCH.

IMopagok BeINo/IHEHHSI PaGOTDHI.

1. O3nakomutcs ¢ mpubopamMu U 00OpYAOBAHMEM M 3aMUCaTb UX OCHOBHLIE TEXHHYECKHE
XapaKTEPUCTHKH.

2. CoGpatb cxeMy UCHBITaHHS TpaHc(OPMATOpPA HA XONOCTOM XOAY W MPEACTABUTL €€ Ha
APOBEPKY MPenoAaBaTeNo.

3. INocne paspelueHus ApenoaaBaTens NPOU3BECTH OMBIT XONOCTOro XoAa (S| BbIKHO4EH, a K
nepBrUuHoOil 06MOTKe noaseaeHo HanpsikeHue 220B). Mameputs Ulxx, U2XX, MOLHOCTb X0AOCTOrO
xona Plxx. Jlanuwsie 3anucats B Tabauuy Nel. Onpenenuts koadduuueHT TpaHcopMaLHK k.

4. [Ipon3BeCTH OMNBIT KOPOTKOTO 3aMBIKAHHS [J1s1 HEro:

a) OTKNIQHHUTH HaNpAXEHUE CETH.
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0) YCTaHOBHUTL ABHXXOK aBTOTpaHCcopmaTopa ToKa, 4TOOBI NP BKIKOYEHHH CXEMBl HA BXOA
uccneayemMoro TpaHcdopMaropa noOJaBaiocs MHHWMManbHoe Hanpsxenue (pyuka Ha JIATP
NOBEPHYTA NPOTHB HacoBOH CTPENKU 0 Yropa)

B) 32KMMbl BTOPHUYHOM OGMOTKH 3aMKHYTb MPOBOAHMKOM (MYHKTHPHAS IMHUS Ha 371.CXEME).

T) NPEXbABUTH CXEMY AN NIPOBEPKH MPENOAABATENO

1) [OCNe MPOBEPKW pa3pellieHUss MpenoAaBatess BKIOUMTH Bbikmodarenb «CeTb» #
MOCTENEHHO MOBBILIAS HaMPKEHIE, NPOBOAUMOE K MEPBUYHON OOMOTKE A0 TaKOro 3HAUSHHS MpH
KOTOpPOM B 0BMOTKaX YCTaHaBIMBAIOTCA HOMUHAAbHbIE TOKH. Ul k3~ (5+12)% x Uln. Ul k3~ 20 B.

JaHHble ONbiTa KOPOTKOro 3aMblKaHus 3amicathb B Tabnuue Nel. (1) k3, Ul k3, P1 k3, 12 k3).

5. CoGpaTh cxeMy /11 HCCNeAOBaHUS TpaHchopMaTopa noj Harpy3koii. Jina vero
OTCOEAMHUTD MPOBOJHHKK 3aMbIKAIOLLEH HAKOPOTKO BTOPHYHYIO 0GMOTKY TpaHchopmaTopa B
pexxume K3.

Ipu nocrossHHOM BXoAHOM HanpsbkeHud U1=220 B, namensist Harpy3ky H3MeHHUM
COMpOTHBJIEHNE PEOCTATA OT PEXHUMA XOJIOCTOro Xoaa 10 4,5 A mameputs 1; , UL, P1, 1, U2,

Hsmepenus caenatb Ans 4 — 5 3HaueHuit conpoTupnenuit peocrara. JJanHsle 3anucarb B Tabauuy 2.

YkazaHna K pacuery H odopmieHnIo padoTol:

1. [To paHHBLIM pexxuMa XONOCTOTO XOAa OMnpeaeinTh KodhduuueHT TpaHchopmauuu M
MOCTPOUTH XapakTePUCTHKKH XONOCTOr0 X0/a npeacTapnsaiomwue 3aBucuMoctn 1 xx u P1 xx =f (U1
xx). Bennuuny xoadduunenta tpaHchopmaunn 3aHecTy B Tabnuuy Nel.

2. Jins peskvmMa KOPOTKOTO 3aMblKaHUsl ONpeaeInTh:

Pz
a) COMpoTHBREHHE TpaHCopMaTopa B pexkUME KOPOTKOro 3aMblikaHus RTp= 1,'
TK3
1
U k3
6) monHoe conpoTuBaeHne Z= I !
K3
1

B) PEaKTHBHOE COTpPOTHBIEHHE XTp=-JZZIK3— Rimp
Pxs

r) KOG PULUUEHT MOLHOCTH NPU KOPOTKOM 3ambikaHK CosPr3=
Uks-Ik3

3. Ana pexxuma paGorbl TpaHcopMaTopa Noj Harpy3Koi:

IZ
a) onpezaenutsb kodhduumneHT 2arpy3xu TpaHcdopmaTopa g =7--

2l

0) paccuntars KI1JI TpaHcopmaTopa B 3aBUCHMOCTH OT KO3 PULMEHTA 3arpy3Ku
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. S, ',3~COS(02
S, - B-Cosp, + Pem + * + Pu

n -100%, rae

SH — HOMUHaNbHAA MOLIHOCTH TpaHcdopMaTopa
(SH=...BA),acos92=1.

B) OCTPONTB rpadHKH 3aBUCUMOCTEIH:

Coaepikanue oT4eTa:

1. HaumeHoBauHe U Ledb paboThl.

2. Tabnuua ¢ nanHHbIMK NpUGOpoB.

3. DnekTpuueckas cxema CoeJUHEHHUI.

4. Tabnuupl HAGMOACHUN U BBIYMCIIEHNH.

5. Xapaxrepuctuka 1, xx = f(Ul xx), Pl xx =f(U1 xx), | = f(p) u U2 = f(12).

6. Buisozbl no nabopatopHoii pabore.

KonTponbnble Bonpochbi:

1. Kakne napameTpbl ONpeaensaioTcs U3 OfbITa XONocToro xoaa?

Kak onpenenuts noaHoe U akTHBHOE CONpPOTHBIICHHE TpaHchopmaTopa?
Kak onpegenuTs MoTepy B8 MeAH NPH XON0CTOM Xoze?

Ot uero 3aBuCAT NOTepH B cTanu Tpancdopmaropa?

Kakue mapameTpbl onpeesioT MpH ONbITE KOPOTKOTO 3aMbIKAHHA?
INouemy npy onsire K.3. npeHeGperaior noTepsamu B cTanu?

VI3 vero cocToAT nosHbie MoTepH B TpaHchopmaTope?

Kakoso ycnosue makcumyma KIJI Tpancdopmaropa?

XX N WD

Mouemy ¢ yBenuueHuem Harpy3kH pacTeT TOK B nepBUuHOi 06MoTKe?
10. Yto Ha3bIBAIOT BHEILHEH XapaKTEPUCTUKON?

11. Yem OTANUAIOTCA BHEWIHHE XapPAKTEPUCTHKY NIPU Pa3AHHHBIX Harpyskax?
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NpakTnueckoe 3anAaTue N2 13
Tema: UccnepoBanune paboTbl aCUHXPOHHOTO ABUraTens.

Lienb 3aHATUA: UCCNEA0BaATL CXEMb! aBTOMATU3MPOBAHHOTO NYCKA, TOPMOKEHWUA U PEBEPCUPOBAHUA
ACUHXPOHHOro ABUraTensa.

YMeHHUE U HaBbIKK, KOTOPbIE ACAKHbI NpoBpectn obyuaemble Ha 3aHATUN: COBMPaTL IAEKTPUHECKYIO
Uenb, UCCNEA0BATL ACHHXPOHHBA ABUraTeb. .

Bpems pa6oTsi: 4uaca.

KosnutecTBo yuanuxces, BoINOJHAOMMX paGorTy: 2-3 yenopeka.

NepeyeHb UCNOAb3YEMOIl AUTEPaTYPbLI:

Jauunos U.A., Vsanos I1.M. OGwas 3/eKTPOTEXHHKA ¢ OCHOBaMH BMEKTPOHHKH: Yueb.
nocoGue Ans CTyA. CPEAHMX CreuuanbHbiX yueOHblX 3aseaeHuil. — M.: Boicw. wk., 1998.-752¢.:un.
(c. 222-227)

IIporpamma padorbi:
[yck acunxpoHHOro apuraTens: BbiGOpP MOIKMIOUEHNS «3BE3N@» UAN (TPEYTONbHUKY,
MYCKOBOH MOMEHT. PerynnpoBaHHe 4acTOTHI BpalL€HHS ACHMHXPOHHOTO ABHraTelNis: H3MEHEHUE

CKO/IbKEHHUSA, YHCNa Nap MoJII0COB, YaCTOTh! NUTAKOLLErC HaNPAXKEHUA. PeBCpCMpOBaHHC ABUrareni.

3apaunus:
1. TloBTOopuTE TeopeTuveckuil MaTepHai mo yuebHuky [1].
2. PaccMoTpeTb cnocobbl peryjiupoBaHis HacToThl.

3. OTBeTUTH Ha BOMpOCHI KapTotek Ne 8.9-8.10 uctounuka nureparypst [1].
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3. Kpurepin 1 lukaaa oueHUBAHHA

Ouyenka

Kpumepuu ouenxu

Omauuno

[TpaBUABLHOCTE BHIMIONHEHHA 3a0aHUS Ha NPAKTHYECKYIO paboTy B
COOTBETCTBMH C BapMaHTOM; BBICOKAaA CTeMEHb YCBOEHHs
TEOPETHYECKOTO MaTepuana MO TeMe TMpaKTHYeCKON paGoThl.
CrnocoGHOCTE  MPOAEMOHCTPUPOBATE  NMPEMIOAABATENIO  HABBIKH
paGoTel B HMHCTPYMEHTANbHOM TMPOrpaMMHON cpele, a TaKKe
NIPUMEHUTD HMX K PELICHHIO THIMOBBIX 3a1a4, OTIHYHBIX OT
BapuaHTa 3afaHuA. Bblcokoe KauecTBO MOATOTOBKH OTYETa MO
nmpakTHueckoit pabore.

[MpaBuABHOCTL W NMONHOTA OTBETOB HA BOMPOCHI NpenoaasaTens
npH 3alunTe padoTkl.
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I. Kakoe coenuHeHne PE3uCTOPOB Ha3bLIBAKOT TOC/AE10BATENBHBIM Y

2. Kak onpeaenuTs obulee CONPOTUBNEHME PE3UCTOPOB  MpU TOCJEAOBATENLHOM
coeauHenne?

3. UTo Ha3blBACTCA IPOBOAKMOCTBIO, M B KAKUX CAHHHMLAX W3MepseTcea?

4. Yemy paseH oOLIMI TOK LEMY M HaMpsXXeHWE HA y4acTKaxX MPH NMOCIEN0BaTeNLHOM
coeanHenuu?

5. Kax onpeaenuts MOLUIHOCTL Ha yHacTKax LENW M Beedl Lenu mpu NOCAEA0BATENbHOM
coeUHEeHUN?

OcHOBHBbIC HCTOYHUKH:

Cungeen FO.I. DnekTpoTexHHKa ¢ OCHOBAaMM 3EKTPOHKKH: yuel. nocobue ans npod.
YUMIKLL W KOMNeKell: COOTBETCTBYET TOC. CTAHAAPTY. yTB. MunoGpasosanua PO /10.I.Cunaees
— 4-¢ uza.crep. — Pocros-Ha-Tony: ®enuxc, 2004, — 384 ¢. — (HauansHoe npodeccroHanbHoe
oGpasoBaHue).

JlonoauuTe bHbIE HCTOUHHKH:

3ajayHMK o dnekTpoTexHuke: yueS. nocobue ans HITO: pex. ®3C Munobpazosatus
Poccuu / TLH.Hosukos, B.S1.Kaydman. O. B. Tonuees u ap. — 2-¢ u3a. crepeotun.— M.: Axaaemus,
2002. 336¢.

Cubukun 10.JI. CnpaBounuk 3JeKTpoMOHTaXHUKA:: yueb. nocobue ana HI1O: aomyweno
Muno6paszosarus Pocenu / 0. I Cubukun.- M.: Akanemus, 2008.- 336.

Spouxuna I".B., Bonogapekas A.A. Daexrporextuka: PaGouas TeTpaip: yue6. nocobue ans
HITO: aonyuero MunoGpasosanns Pocenn / T.B. Slpouxuna, A.A. Bosoaapckas. — 5-¢ u3A., cTep. -
M.: Akanemus, 2008.- 96¢c.

JIABOPATOPHAS PABOTA

Tema: Mcenenopanne SMEKTPHUECKO# Lemy ¢ NApaIebHbIM COSAMHEHHEM NoTpebuTeeh.
Leab padorsi: [posepxa #a orbiTe 0COGEHHOCTEN NAapanieNbHOrO COCAMHEHNS PE3UCTOPOB

B pesynbrate u3yueHmus Tembl 06yuacmmiics JoMKeH:
3HATH:

- OCHOBHbIE 3aKOHbI DAEKTPOTEXHUKH;

- MapaMeTPhl ANEKTPUUECKUX CXEM W EIUHUUBI WX U3MEPCHUS,;

YMETh:
- CHHMATb NOKA3aHHS ¥  [OAb30OBATHLCA  ONEKTPOMIMEPHTENbHBIMM  NpudopamMu W
NPUCTIOCOBAEHHAMN:

- coBupaTh NEKTPUIYECKHE CXEMBI;
- YUTATH (PUHLMINAABHbBIE, INEKTPUUECKUE ¥ MOHTKHbBIE CXEMbI.

OcHoBHbIE TEOPETHIECKHE MOJIOKCHHA

CONpOTHBIIEHHA B 3NEKTPHUECKUX UEMAX MOIYT OBITh COCJAMHEHB! MOCNENOBATENBHO M
napanienbHo.

TlapannenbHblM HasbIBAIOT TaKOE COEAMHEHHE. APM KOTOPOM BCE BKIIOYEHHEIE B UEMb
NOTPEGHTENM  DAEKTPUYECKOH SHEPrMM, HaAXOAATCA NOA OAHUM M TEM e HANPHKCHHEM
3KBUBANCHTHAA NPOBOAUMOCTL LEMA PaBHA apu(METUUECKOH CyMME MPOBOIAMMOCTEH OTAC/TLHBIX
BeTBei. [0 Mepe pocTa YMCAa MApanieNbHO BKMIOUEHHBIX MOTpeSuTeneit MpOBOAUMOCTD UEMH
BO3pacTact. H HaoBOPOT. obluee COMPOTHBACHUE Ry YMeHbIIAETCS. [10 NapamiensHo BKIOUEHHO!
cxeme paboTaloT B HOMUHAIILHOM PEXMME MOTpebuTenn Moboi MOLIKOCTH, PACCUHTAHHBIE HA OIHO
1 TO e HanpshkeHue. [TPHYEM BKAIOUEHUE AN OTKHOMEHNE OJIHOTO HIIM HECKONbKUX NOTpebuTenei
We oTpamaetcs ua paGoTe oCTanbHbX. [loJTOMY 3Ta CXeMa ABMAETCH OCHOBHOW CXeMOMH
NOAKMIOUEHNs NOTpeduTeNell K HCTOMHUKY NEKTPHUECKOR SHEPTHH.

12
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Xopowio

JleMOHCTpHpYET [OCTaTOMHO BLICOKHI/BBIILIE CPENHErO YPOBEHb
BBIMOJIHEHUS 3a/laHUA Ha MPAKTHYECKYHO paboTy B COOTBETCTBHH C
BAPUAHTOM M  XOpOIUYIO CTEMEHL YCBOEHUS TEOPETHUYECKOro
MaTepuaga o TeMe MpakTUHeckoit paborel. Bce TpeGoBanus,
npeabLABgeMsle K patoTe, BLIMOIHEHSL.

Yooenemsopumensio

JleMOHCTPUpYET CpENHHI YPOBEHb BbLINONHEHMA 3ajaHUs Ha
NpaKTHYecKyro  paboTy B COOTBETCTBUM C  BAapHaHTOM
BonbliMHCTBO — TpeGOBaHWil, NpPEABABIAEMbIX K  3aJlaHHIO,
BBIMOJIHEHBI.

Heyoosaemeopumensuo

JleMOHCTpHpYeT HH3Kuii/HIDKE CpEAHEro YpOBEHb 3HaHWA,
yMeHuUii, HaBbIKOB B COOTBETCTBHM C KPHTEPUAMM OLECHHBAHHS.
Msuorue TpeGoBaHus, IpeabIBASEMble K 3aJaHHIO, HE BbIMONHEHBI.
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Ilepeuens npubopos

M CTOYHUK 31eKTPHUECKOR BHEPTUH NOCTOAHHOrO ToKa - 30 B
Bonbrmerp- 2 wr. (0+30)B

Amnepmerp - 1w, (0+2)A

Mara3suH conpoTtusaeHuii - 3 wr. (0+60)BT

Peocrat -1 wr.

IInan pabotsl

1. Onpenenutsb pasMeteHue Nnpubopos Ha crone.

2. CoOpath 2AEKTPHUECKYIO CXEMY LeNH (PUCYHOK 2), ONPEACNHUTb LeHY AeACHHS NPHOOPOB.

3. YeraHoBHTb 33jaHHbIE NPENOAABATE/IEM NTApaMeTpbl COMPOTHUBIEHUH Ha MarasuHax.

4. TpeabasuTh COOPAHHYIO CXEMY i NPOBEPKH MPENOAaBaTENO.

S.BKTOUHTL aBTOMAT (MOCTOSIHHOMO TOKA), YCTAHOBMTHL NPH MOMOLLUM PeocTaTa 3aJaHHOe
HATIPSDKECHUE NO BONBTMETPY PesyJbTaThl 3aNHcaTh WX B TabAHLLy 2.

6. 3anucarb NOKA3aHUA aMNEPMETPOB B TabnMLy 2.

Yoenurben, uto: lu=h+h+l;  q=qi+qx+qs;  qi=I/Ri;  q=1/Ry; qs /Ry qu=l/ Ry
1,=U/Ry; D=U/Rs; I=U/Rs: [=U/Ry;

7. Caenath BhIBOA.

PucyHok 2 — SniekTpuueckas cxema

Tabnnua 2 — Pe3ynanTaThl N3Mepenuii

VuacTok uenu U i P R q
B A Bt Om 1/0
M
Pesncrop Nel
Pesnctop Ne2
Pesuctop Ne3
Bes uens

KonTpoabHble BONPOCH

Q€NWHECHUE PE3UCTOPOB Ha3bIBAKOT l'lapa.ﬂfle.ﬂbelM?
npeaentTL obluee COMPOTUBIICHHE  PE3UCTOPOB  MpU  NapajseSibHOM

bIBAETCA NPOBOANMOCTBIO, U B KaKnX [Fi17031701F:D8 M3MCp5IeTCﬂ?
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. Kakoe ¢

7. Kak o
coeHHeHnNn?

8 YTo Haz
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Hemy pasen OOUIMH TOK LENMW M HANpsXEHWE Ha YYaCTKax IIpH MapajieibHOM
COCIMHEHUN?

10. Kak onpeaenuTh MOWHOCTL HA Y4acTKAaX LEMU M BCEH LEMW MpPH TapaniefisHOM
COEMMHEHUH?

OcHOBHBIC HCTOYHHKH:
Cunaees KO.I'. DaekTpoTeXHHKA ¢ OCHOBAMH 3AEKTPOHUKY: yueb. nocobue ans npod.
YUMAKLL ¥ KOANEIKEH: COOTBETCTBYET TOC. CTAHAAPTY, YTB. MunoGpasosatus P® /10.I.Cunnees
— 4-e maa.crep. — Poctos-Ha-flony: ®enuke. 2004, — 384 ¢. — (HauanbHoe npodeccnonanbroe

ofpazoBaHue).

JononHurenbHble HCTOUHHKH:

3agauHuKk MO 2AcKTpoTexHuke: yduel. nocobue ann HMO: pex. ®IC Muunobpazosanus
Poccuu / [1.H.Hosukos, B.51.Kaydman. O. B. Tonuees n ap. — 2-e usa. crepeorun.— M.: Akazemus,
2002. - 336¢.

Cubukuu 10.JI. CnpaBouHuK deKTpoMOHTaXHUKA:: Yuel. nocobue ana HIIO: aonywewo
Munobpasosanus Poccun / F0.[l. Cubukun.- M.: Axanemus, 2008.- 336.

Sipouxuna I'.B.. Bonoaapckas A.A. DnektpoTexHuka: Pabouas TeTpanb: yueb. nocobue ans
HITO: sonymeno MuHoBpaszosanus Poccun / T.B. SApoukuna, A.A. Boronapekas. — 5-e u3a., cTep. -
M.: Akagemus, 2008.- 96¢.

JIABOPATOPHAS PABOTA

Tema: UayuenHe CBOICTE LETH CO CMELIAHHBIM COEIMHEHHEM NOTpeGHTENCH.
Lens paGorbi: [lpoBeputh Ha OMbITe BHIIONHEHWe 3akoHoB Kupxroja v COMOCTaBHTH

OMbLITHBIE PE3YABTATHI ¢ PACUETHBIMH.

B pe3ynsTare M3y4eHUs TeMbl 00YUAIOWIHIICH A0JIKEH:
3HATD:

- OCHOBHbIE 3aKOHBI JNIEKTPOTEXHHKH:

- MapamMeTPbl BAEKTPHUECKUX CXEM Y EIMHULIB! MX H3MCPCHUA;

YMETh:
-CHUMAThL NnoKaszaHusa 4] TOJIL30BATLCSA INEKTPOUIMEPHTENILHBIMH npu()opaMu 4]

NpUCMocobaeHUAMH;
- cOOMPATD INEKTPUUECKHE CXEMBL;
- YUTATb IPUHLMITHAJIBHBIE, DIEKTPHIECKHME H MOHTAXKHBIC CXEMBIL.

OcHOBHBIE TeopeTHYeCKHE NOJTOKEHHA

Tlepsbiii 3akon Kupxroga: anreGpanueckas cyMMa TOKOB B y3/le 3EKTPUUECKOH LEny pasHa
HYJIO, MM CYMMa TOKOB. HATPABNEHHBIX K Y31y, paBHa CyMMe TOKOB, HAMpaBJIeHHbIX OT y3Na.

Bropo# 3akod Kupxroda: anreSpanueckas cymma 3JIC B 3aMKHYTOM KOHTYpE paBHa
anreSpanueckoii cyMMe NajaeHui HanpsKEHUH B ITOM XKe KOHTYpe

Y3en — MecTo cOeuHeH s Tpex u DoJlee BETBEH.

BeTsb — 2MeKTPUYECKOH LenH (CXEMBI) YHaCTOK LEMH € OIHHM ¥ TEM e TOKOM

Koutyp m:000# 3aMKHYTbIH MyTb, MPOXOAALLMH MO HECKONBKUM BETBAM.
He3aBUCHMBIA KOHTYp - KOHTYP. B COCTAB KOTOPOrO BXOAMT XOTS Obl OIHA BETBb, HE

APHHAAIEKALLAS APYTUM KOHTYPaM.

Ilepeuens npuGopos

Jlpa ucTouHuka sHeprun —4,5 B.
Boabramerp — | wr. (0+30) B.
AmnepmeTp — 3 wr. (0+2) A.
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I'pu marazrHa CONPOTHBICHHH.
Inan padoTsr
Onpenenuts pasmellielie Npnbopos Ha crone.

i
2. Kmtoun S| 1 S2 YCTaHOBUTD B HOAOKEHNE KOTKAIOYEHON.
3 CoBpaTs 3NeKTPUYECKYIO CXEMY LIETH.

bl

OnpenenuTs LEHY A€IGHHA TPUOOPOB.

5. VCTaHOBUT Ha MarasuH CONMPOTHBACHWH 3aJaHHBIE MNpPENOJaBaTENeM NApPaMETPBhI
COTIPOTUBIEHHIT M UX JAHHbIE 3aMKcaTh B Tabnuily.

6. [penbsBuTh cOOPAHHYIO CXEMY IS NIPOBEPKH NPENOAABATENIO.

7. MUamepuTts nepeHocHsiM BoabT™MeTpoM 3JIC neTOUHUKOB M 3anucath B Tabnuuy 1.

8. Brmounts Sy, Sy, npoeeputs paboTy npubopos, (ecnn TpeSyerca N3MEPHUTS
NOASAPHOCTB).

9 3anHcaTh noKaszaHusd amrniepmeTpa Ay M A, B Tabnuwy 1(kontyp ABEFA).

10.  [Jas rkonrypa ABEFA cocraBurh ypaBHeHwe no BsTopomy 3akony Kupxroda u
OMpeAeNHTh BHYTPEHHEE COMPOTHBACHKUE HeTOUHNKA E ). Pesynbratel 3anucars B Tabanuy 1.

1. Otkatountb KMoy Sy. BKAOYUTE Sa. POBEPHTE paboTy nprubopos.

12.  3anmcatb nokazanus npudopos A; n A B Tabnuuy | (kontyp BCDEB).

13.  Jas koutypa BCDEB cocraButh ypaBHeHWe no Bropomy 3akoHy Kupxroda.
MMonb3yach COCTABIEHHbIM YPABHEHNEM, ONPEACIIUTE BHYTPEHHEE COMPOTHBAEHHE HCTOUHMKA Eo.

14. Peaynbratsl 3anucars B Tabanuy 1.

15. Bxmounts wioun S, u S; [poseputs paboTy npudopos.

16.  3anucats nokazaHns amnepmerpoB A, A; 1 Az B tabanuy 1 (kouTypABCDEF).

17.  JIna xoutypa ABCDEF cocraBuTh ypaBHeHMe 10 BTOpoMy 3akoHy Kupxroga

NOACTABUTE 3HAYEHHS W YOANTBCA, UTO Z E= Z 1-R.

18. Ha OCHOBaHHM ONBITHBLIX AAHHBLIX [POM3BECTH MpPOBEPKY 3akoHOB Kupxroda
PesynbraThl 3anucath B Tabnuuy

Pacuernbie Gpopmynbl

PucyHok | — DaexTprayeckas cxema
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Pe3ynbTaThl H3MEPEHUY
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Tatonuna |
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L(R+ror,
@) La(Ratroz

KOHT_Vp R] R: R_; []] ro2 ’1 |2 ]3 zl E| Ez ZE ZIR IJRJ
OM|OM|OM|{OM |[OM|AJA|A/A|B|B|B| B | B|B
ABEFA
BCDEB
ABCDEF
KonTpo/ibHbie BONPOCHI
1. UTo Ha3sbIBAETCs BETBBIO, Y3IIOM, KOHTYPOM?
2. CopmynuposaTh nepseiii 3akoH Knpxroa u ykasath 0651acTh €10 NpUMEHEHMS.
3. Cdopmynnposats BTopoit 3axoH Kupxroda u ykazars 06nacTb €ro NpUMEHEHHA.

OCHOBHbIE HCTOYHIKH:
Cunzees F0.T. DnektpoTexHnka ¢ OCHOBAMMU MEKTPOHUKH: yued. nocobue ans npod.
VYRNHUL U KOATEKEH: COOTBETCTBYET FOC. CTAHAAPTY, yTB. MuHoBpasosanns PO /10.I.Cungees
— 4-¢ w3a.cTep. — Poctos-Ha-JloHy: ®etukc, 2004, — 384 c. — (HavanbHoe npodeccHoHanbHoe

obpazopaHue).

JlonoHNTeABHBIE HCTOTHHKH:
3aaunuK Mo snekTpoTexnuke: yueb. nocobue ans HITO: pex. ®OC MunobpasosaHus
Poccun / TT.H.Hosnkos, B.S.Kaypman, O. B. Tondees u ap. — 2-¢ u3a. crepeoturn.— M.: Axagemus.

2002. — 336¢.
Cn6uknn FOJI, CripaBouHHK 37eKTpOMOHT@XHHKa:: yueB. nocobue amsa HI1O: aonyweHo

Munobpazosanns Poccun / 10.J1. Cubukun.- M.: Akagemus, 2008.- 336.
Spoukuna [.B., Bonoaapckas A.A. JnexrpoTexnuka: Padouas Terpans: yyel. nocobue ans
HIIO: gonyieno Muno6pasosanns Poccun / T.B. Slpoukuna, A.A. Bonoaapcxas. — 5-¢ nsa., ¢Tep. -

M.: Akagemus, 2008.- 96¢.

JABOPATOPHASI PABOTA

Tema: Mccnenopanye LENH NEPEMEHHOMO TOKA.

Heas paGorei: M3yunTh HEpa3BETBAEHHYIO UEMb TMEPEMEHHOr0 TOKa, COAEPXKALLYIO
AKTMBHOE M PEAKTHBHOE CONPOTHBACHWS (MHIYKTHBHOE M EMKOCTHOE), MOCTPOMTH BEKTOPHBIE
AMAarpamMMbl U TPEYTOAbHUKH HAMPAKEHUH, CONPOTHBIEHNH 1 MOIHOCTEH.

B peayabTare H3ydeHHs TeMbl 06y H2IOUIHICA 10/DKEH:

3HATL:

- OCHOBHbBIE 3aKOHbI 3MEKTPOTEXHUKH;

- MApamMeTphl INEKTPUYECKHUX CXEM Y eIMHULIBL WX U3MEPEHUS]

yMeThb:

- CHMMAThb TIOKA3aHWS W [OAb30BATBCA B/EKTPOM3MEPUTENLHBIMH  npuGopamu M
npucnocobaeHUIMH;

- cOBMpATh IEKTPHUECKHUE CXEMBI

- YUTATb NPUHLMITHANBHbIE, DACKTPUYECKHE U MOHTAXKHBIE CXEMBI.

OcHoBHBIE TEOPETHYCCKHE NOJOKEHHA
ﬂpoaeneM aHaTN3 paGOTbl BHCI(TPH‘{CCKOI‘;I uenu ¢ TMocAeJOoBaTe/IbHBIM  COEAVWHCHHEM

snementos R. L, C. TpeGyercs ONpene/uTs TOK B LEMM W HANPAKEHHE HA dneMeHTax uend. U3
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CBOMCTBA MOCNEIOBATENBHOTO COCANHEHUA CNEAYET, UTO TOK BO BCEX JNIEMEHTAX LIENMH OAUHAKOBBIH.
3agaua pazBuBaeTcs Ha A ATANOB.
. Onpeaenenne CONpOTHBACHHUIL.
PeakTuBHbBIE CONMPOTHBEHMS dneMeHToB L 1 C Haxogum no opMynam:
XL=wL, Xc=1/0C, ©=2xf.
[TosHoe CONPOTUBIEHHE LENH PABHO

z= JRZ —ixp—%)°

yros casura ¢as paBeu
¢ = arctg((Xy - Xc) /R).
. Haxoxaenne toka. Tox B 1eny HaX0ANUTEA N0 3akoHy Oma:
1=U/Z, yi=wy,+9.
Dasbi TOKA W HAMPSHKEHAN OTIMHMAIOTCA HA YTON @.
. PacueT HampsokeHwi Ha anemeHTaX. HampsbkeHus Ha 3f€MEHTaX ONpeAeNfOTCs To
(popmynam:
Ur =T R, Wur =i
UL =1 Xp, yuL = yi + 90°%;
Uc =1 Xc, YuC = Vi - 90°.
T nanpsoienui BeInoauseTcs Bropoit 3akoH Knpxroga B sektoproit dopme:
U= UR + UL + Uc.
° AHanM3 pacyeTHLIX AaHHbIX. B 3aBucumoctv oT Beamund L u C B dopmyne
BO3MOXKHBI crienytomme BapranTs: X, > Xc: X, < Xt Xo Xe.
Hns sapuauta Xy, > Xc yron ¢ > 0. Up > Uc. Tok oTCTaeT oT HanpsbkeHua Ha yron ¢. Lerns
MMEET AKTMBHO-MHAYKTUBHBLH XapakTep. BekTopHas anarpaMmma HaNpmKEHUH UMEET BUL

Ina sapuanta X, < Xc yroa ¢ <0. U; < Uc. Tok onepesxaeT Hanpskenue Ha yroa @. Llens
MMEET AKTUBHO-eMKOCTHBIH XapakTep. BekTopHas fuarpamma HanpshkeHUH UMeeT B

Ina sapuanta X, = X¢ yron ¢ =0, UL = Uc. Tok coBnanaeT ¢ HampsHKeHHEM. Llens uMeer
akTuBHbIN XapakTep. [TonHoe conpoTusneHHe z=R HauMeHbilIee U3 BCEX BOIMOXKHBIX 3HaueHMit X1, #
Xc. BektopHas gmarpaMma HanpsKkeHMit UMeeT BUA

1

TOT pexkHuM HasblBaeTCs pesoHanc HanpsukeHnii (U), = Uc). Hanpskennus Ha anementax Uy, v
Uc MOTYT 3HaHHTENILHO MPEBBIIATL BXOAHOE HANPsDREHUE.
17
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Ilepetienb npudopos

MUCTOUHHUK 2MEKTPUYECKOH SHEPTHH TiepeMeHHOro ToKa - 30 B.
Bonst™etp - 2 wr. (0+30)B.

Awmnepmetp - | wr. (0+2)A.

MarasuH conpoTusneHui -1 wr.

Bartmerp -1 wr. (0=1200)BT.

Mara3sut emkocTedi - | wt. 121 Mx®.

Karyurka vHIYKTUBHOCTH - | WIT.

ITnan paboTbr

OnpenennTh pasMetlieHre NpUBOPOB HA CTONE.

1.

2. CobpaTh MEKTPUUECKYIO CXEMY UENH ONPEAENUTh LgHY AeNeHNs NpHOOpoB.

3. VCTaHOBHUTH 3a4aHHBIE NPENOAaBATENEM NAPAMETPL] CONPOTHBCHHUHA HA MarasuHax.

4. [TpenbsiBUTL COOPAHHYIO CXEMY ISt IPOBEPKH NPENOAaBaTENK).

5. Bkatounts asTOMaT (MepeMEHHOro TOKa), YCTAHOBMTL [MpH MOMOLUM peocTaTa
34JAHHOE HANPIKEHNE ¥ YIEPIKNBATL €MO B TEUEHME OTBITA NOCTOSHHDBIM.

6. C nOMOMIBIO MarazuHa €MKOCTEH YCTAHOBHTb (pexum ¢ >0), CHATL MOKa3zaHus

npnbOpPOB, N3MEPHTL NEPEHOCHBIM BOJILTMETPOM M BATTMETPOM MAACHUE HANPKEHUA W MOLLHOCTH
Ha KaTYIIKH, Pe3UCTOpe, KOHAeHcaTope. 3anicaTh NoKasaHua npubopos B Tabauuy.

7. [oaBopoM eMKOCTH YCTAaHOBMTH B LENH pesknm @ =0. U3MEpeHHs NPOH3BOAMTH
EPEHOCHBIM BONLTMETPOM. JlaHHbIC 3a1McaTh B TaGauLy.

8. 3anucaTh NOKA3aHWA AMIEPMETPa, BONBTMETPA, BATTMETpa B Talauuy.

9. VeTaHoBHTE peskxum ¢ <0 emkocTbio C, CHATH MOKA3aHHA NPHOOPOB NEPEHOCHBIM

BONLTMETPOM, H3MEPHTH HANpPMKEHUE HA KATYLIKE, PE3UCTOpE, KOHAeHCaTOpe. 3aMncaTh NOKa3aHus
npuGopoB B Tabauuy.
10. Mo M3IMEPEHHBIM W BbIMMCIEHHbIM JAHHBIM ANA Tpex pexnmos ¢>0: ¢=0 ;¢ <0

NOCTPOHTE BEKTOPHBIE AMATPAMMB] HaNpshkeHHHA. J{HarpaMMmsl CTPOUTE Ha MUILTHMETPOBOH Gymare 8
macuiTade.

P /¢ X, -X,
1. Pacuetnwie popmynsi: P=1"-R; R= o Z= U ; Zp = U[" ; 1gp, =—£ 2 L
X, =NZI-R: U,=I-R; Upy=1-X: S=U-1; 0=S"-P*.
12. Cnenate BEIBOA.
L
30 B v
R,

1

Pucynok | — DnexkTpuueckas cxema
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PesyabTaThl N3MEPEHUH
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1P| R|Z}| X |U [ [4
Yuacrox | Y alUep 81 Q| 189 c
yrong
enu
h B|A|Br{OM|Om|Om| B | B |[B-A|Bap| - |rpan |vx®
pesucTop - - - -
KaTywka -
>0 X
KOHAEHCATOP - - -
Bes uens
pesucTop - - - -
KaTylKa -
p=
KOHAEHCATOp - - -
Bes uens
pe3ucTop - - - -
KaTywka -
»<0 Y
KOHAEHCATOP - - -
Bcea nens
KouTtponbHbie Bonpockt
1. Kakoe conpoTuBIeHHE dMEKTPHUECKOH UENK Ha3bIBACTCA aKTUBHBIM?
2. [Moyemy TOK B LUENH ¢ WHAYKTUBHOCTBIO OTCTAET Mo (ha3e OT HanpHKEHHS Ha YroJl
90%
3. YTo Takoe peakTHBHAS JHEPTUs B LUEMH C WHIYKTHBHOCTBIO?
4, Yo Takoe HHAYKTHBHOE COTNPOTHBNEHNE H KaK OHO onpeaensercsa?
5. Uro osnauaer ¥ <0; ¥=0:9>0?
6. Kak y3Hats, uTo P <q; ?=0.9>07

OCHOBHbIE HCTOYHHKIL
Cunaees .. DnekTpoTeXHNKa ¢ OCHOBaMH JNIEKTPOHUKH: yueb. nocobue ansd npod.
YUMIHLL M KOJIEAXKEN: COOTBETCTBYET rOC. CTaAHAApTY, yr8. MuHobpasosanus P@® /1O.I'.Cunaees
4-¢ usp.crep. — Pocto-Ha-Jony: ®enuxe, 2004, — 384 ¢.  (HauansHoe mpodeccroHanbHOE
obpazoBaHHe).

JlONoNHHTEABHBIE HCTOUHIIKH:

3agauHuK no snektporexHuke: yued. nocobue ans HIMO: pex. ®OC Munobpasosanus
Pocenn / [1.H.Hosuxos. B.f.Kaygman, O. B. Tonuees n ap. — 2-€ usa. crepeotn.— M.: Akaaemns.
2002. - 336¢.

Cubukun 10.J]. CrpaBovHHK NEKTPOMOHTakHHKa:: yueb. mocobue ana HITO: momywieHo
Munobpasosanus Pocenu / 0. [1. Cubukuu.- M.: Akagemus, 2008.- 336.

Spouknna T.B.. Bononapckas A.A. Daexrporexunka: Pabouas tetpans: yue6. nocobue ans
HI1O: aonyweso Munopasosanus Poccun / I.B. Spoukuna, A.A. Bonogapckas. — 5-€ u3n., crep. -
M.: Axanemus, 2008.- 96c.

JIABOPATOPHAS PABOTA

Tema: OnpeneneHye MOMHOCTH B LIENK EPEMEHHOTO TOKA.

Lens paborel: HayuuTbess MOAKMIOYATE OAHOMNIEMEHTHbIC BATTMETPH B TPEX(DA3HYIO UEND
AEPEMEHHOTO  TOKA, HAYUWTbCS MPOM3BOAMTE M3MEPEHHE MOLIHOCTH METOA0M aMMepMeTpa -
BOALTMETPA M METOIOM BATTMETPA.
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B pesyabTaTe u3yHeHHs TeMbl 00YYAIOILIMHCA JOJIKEH:
3HATB:

- 0 cnocobax H3MepeHns MOLIHOCTH;

- 06 yCTpOCTBE M NPUHUMNE AEHCTBUA BATTMETPA;

- CXEMbl BKAOUEHHS AMNEPMETPOB, BONILTMETPOB W BATTMETPOB;
- (hopMynbl AN pacuéTa MOLLHOCTH

yMeThb:

- coBparh INEKTPUUECKYIO CXEMY,;

- U3MEPHTB CHATY TOKA, HAMPSKEHUE, MOLIHOCTb;

- paccuuTaTh MOLIHOCTD;

- OMNpeaeTUT NOTPEIHOCTH H3MEPEHUH.

KpaTkiie TeopeTHuecKkHe CBeACHNS

MOLUHOCTb MOET OMPENENATHCA MYTEM MPOBEACHHA ABYX NPAMbIX U3MEPEHHA: MU3MEPEHUA
Hampskennss Ha Harpyske «U» € TOMOUILIO BOJIBTMETpAa M Toka B Harpyske «l» ¢ momowsto
amnepMeTpa, a satem no dopmyne P=U-1.

HecMOTps Ha KaKyulylocs NPOCTOTY M AOCTYMHOCTb, TOT METOA HIMEPEHUA HA MPAKTHKE
TPHMEHSACTCA OYEHL PeaKko. DTo OGBACHSIETCA TEM, YTO 3TOT MeToA TpeGyeT OAHOBPEMEHHOTO
OTCuéTa NoKazaHKi ABYX MPUBOPOB M MocAeAytOwWero Beluucnesua mowrocTd. Hanbonee npocto n
¢ HEOOX0IUMOI TOUHOCTBIO M3MEPEHHE MOLHHOCTH TNPOW3BOAMTCSA HEMOCPEACTBEHHO ¢ MOMOLUBIO
OMHOINIEMEHTHOTO BATTMETPA.

BiunioueHMe TAKOro BaTTMeTpa (pucyHok |) HEOGXOANMO OCYLIECTBIATHL MpH COB/IOAEHHN
TPaBMABHOCTH COEAMHEHHUS! FEHEPATOPHBIX 3aHHMOB OOMOTKH LISMH TOKa H HaTpSeRHs.

Pucyrok | — Cxema MOAKNIOUEHHE BATTMETPA.

JIns u3MEpeHHs MOWIHOCTH B TPEX(AsHON 1 ueThipéxhasHoit uensx Heo6XoauMO NPUMEHNTD
MeTO 1 TPEX NPHGOPOB. Kaxablil BATTMETP M3MEPAET MOLUHOCTb ONHO# (asbl:
Pwi=PaPw:2= PsPw;=Pc
Il HaxokAeHHs MOWHOCTH Tpéxdasnoit ¥ uerbipéxdpasHofi ueneid neoGxoaumo B3sTh

anreGpanueckyio cymmy noxasaHuii BCex BaTTMETpOB:
P —Pa+ Pp+ Pc = Pwi+ Pwat Pws

[epeuens npuGopos

BaTtTmeTps! — 3 T
AMMepMETPBl — 3 WT.
Bonbrmerp — | wiT.
CoeauHuTeNbHbie MPOBOAA.

Crena— 1 wr.
Mopsaok BbINOAHEHNA paboThI

1. CoBpath >IeKTPULECKYIO CXeMY (PHCYHOK 2) A7 POBEPKU.

2 3anucarh OCHOBHBIE TEXHHUYECKHE JAHHbIE IPHGOPOB.

3. VCTaHOBUTL PABHOMEPHYIO HATPY3KY Mo (hazaM M 3anucaTh rokasaHus mpuGopos s
Tabanuy | . BonbTMETPOM HIMEPUTD (hasHble HANPAKEHHS, 33HECTH JAHABIC B Tabauwy 1.
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4. VY¢TaHOBHTL HEPaBHOMEPHYIO HarpysKy no (aszam, 3anucaTh MokasaHus MpuOOpPOB.
[TORTOPHTE OMBLIT NPH APYTHX 3HAYSHUAX HATPY3KH.

S. Onpenenuts MOWHOCTE Beelt cucTembl: P =Py + P + Pc, P’ = Uala+UslptUcle.

6. JlanHbie pacu&ros 3amecty B Tabmuuy 1.

PucyHok 2 — [MoakmoyeHue BaTTMETPOB & TpexhasHyto uenb

Tatanua | — PesynbTaTel H3MEpEHHH

o PesyabraTh!
PesynsTathl Habnoaeruit -
BEIYHCAEHUI
Ne
Ia | I8 | Ic Ua Us Uc PA Ps Pc p P’
onbiTa
A A A B B B Bt Br Bt Bt Bt
1
2
3
KonrposbHble BONPOCHI
l. Vka3are cnocoObl M3MEPEHHT MOLLHOCTH B LEMAX NOCTOAHHOTO TOKA.
2. Ykazarb cnocofbl W3MepeHHE AKTUBHOH M PEAKTUBHOW MOIHOCTH B LEMAX
NEPeMEHHOTO TOKA.
3. OnucaTh cXeMbl BKIIOYEHME BATTMETPOB B TpExdasHYO, TPEXNPOBOAHYIO H

4eThIPEXNPOBOAHYIO LEMD.

OcnoBHbie HCTOMHHKN:

Cunaees H0.[". DnekTpoTeXHMKA ¢ OCHOBAMM 3MEKTPOHNKH: yued. nocodue ans npod.
YURAKLL M KOJLIELKER: COOTBETCTBYET rOC. CTAHAAPTY, yTB. MuHoGpasosanusa P® /10.I.Cunaees
— d-¢ uza.crep. — Poctos-Ha-Jlony: ®enuke, 2004, — 384 ¢. — (Hauanbroe npodeccHonanshoe
obpazoBaHue).

JlonoaHHTENbHbIE HCTOMHIKH?
3anauHWK no anektporexsuke: ydeG. nocobue ana HIO: pek. ®@OC MunobGpasosaHus
Poccun / T1.H.Hosukos, B.S.Kaydman, O. B. Toauees u ap.  2-e H3A. cTepeoThn.— M. Akanemus,

2002. - 336¢.
Cubukun H0.JI. CripaBoYHHK 3MEKTPOMOHTaXHUKa:: yueb. nocobue ana HI1O: nomyweno

Munobpazosanus Poccun / JOJI. Cubukun.- M.: Akagemus. 2008.- 336.
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SApoukuna T'.B., Bononapckas A.A. Dnexrporexurka: Padouas terpaab: yHed. nocoodue ans
HITO: ponyieHo Munofpaszosanus Pocenn / T.B. Slpouknna, A.A. Bonoaapckas. — 5- u3n., crep. -
M.: Akagemus. 2008.- 96¢.

JIABOPATOPHASZ PABOTA
Tema: Hccnenoanue uenu TpexhasHoro NEPeMEHHOTO ToKa

Leab: nposecTy ucnoitauns TpexhasHo LEIN ¢ aKTUBHOH HATPY3KOH, OMPEAEHTH TOK B
HYNEBOM NPOBOJIE; NPOBEPHTH COOTHOICHNS MEXILY (ha3HBIMH 1 NIMHEHHLIMH HANPSIKCHUAMH AT

O,ElHO(l)ZIBHbIX NMPUEMHVKOB, COSIWHEHHBIX 3Be3goﬁ.

Cogeprxanue oTuera:
- Ha3Batue NabopaToOPHO-TIPaKTHYECKOH paboThi;

- AMEKTPHUECKNE CXEMBI;
- 3anosHeHHbIE Ta0TNLbI;
- BCE pacyeThl K Tafanuam U A0NONHATEALHBIE PACHETDI;

- OCHOBHBIC BbiBOAbI,

- npaBnia oGopMaeHHsn: Bee CXeMbl, rpadnku, TabiuLpl A0MKHB ObITh BbINONHEHDI
Kapasaawom (pyqKoi) aKKypaTHO ¢ NPHMEHEHHEM YEPTEXKHbIX HHCTPYMEHTOB — JIMHEHKH,

WabNoHOB. UMPKYAsS U T.N.

Tpebvemoe ofopyaoBanue:

1. Ceneparop Hanpsxenuii I'H 2. B faHHo# paboTe HCNIONB3yeTCs reHepatop Tpexdiasnoro

HanpspkeHus ¢ yactoroit 1000 '
2. Bnok amnepmeTtpa-BonsT™METpa AB1.
3. Crenjt ¢ obbekTamu uccnegosanms C3-3TO1.

Hopsiaok BbINOJHERHS PAGOTEL

CofpaTh aMeKTPHUECKYIO CXEMY, NOKa3aHHY Ha puc. Nel:

lFeHepaTop

OusiT Nel.
1.1. B kauecTBe aKTUBHOM CHMMETPUYHON HArPY3KH JUTS SNMEKTPHUECKOH cXembl puc. |

MCTIONB30BATE ClIEAYIOUIME 3aemMeHTs crenaa C3-2T01:
- pesucropbl R1, R2. R3 no 150 Om kaxaoe.

"t

1.2. peabsBuThL COOPaHHYIO CXEMY AJIS NPOBEPKH NPENOAABATENIO... ..

1.3. Ha 6noke renepatopa 'H2 naxars kHonky «CeTb».
1.4. Ha 6n0Ke aMnepMeTpa-BONBTMETPA HaXaTh KHONKY «CeTb» 1 liBe KHOMKM BEIGOPa poaa

Toka (= =). Knonka Beifopa: MA. MKA A0/mkHa ObITh OTXKATa.
1.5. TIpenensl Ha aMMepMETPe H BOIBTMETPE YCTAHOBHTb COOTBETCTBEHHO Ha 20 MA 1 20B.

1.6. Mi3aMepuTh BONBTMETPOM Hanpskenus Ha pesuctopax R1, R2 u R3. [Nokasanusa
BonbTMeTpa 3anucats B Tabuuuy Nel (cronbuet 1,2 u 3).
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1.7. Mi3mepnTh BOALTMETPOM HANpKeHUs MEXKAY NHHEHRHBIMU nposoAamH. |lokazanus
BONBTMETpA 3anucarh & Tadnuuy Nel (croabust 4, 5 u 6).
1.8. CHaThb noxasaHWs aMnepmeTpa U 3anucaThb B Tabnuuy Nel (ctonbert 7).

OnbiT Ne2.
2.1. B kauyecTBe aKTHBHOW HECUMMETPHYHOH Harpy3KH AN NEKTPHYECKOR CXeMbl pHC. |

MCTMIONB30BATh CNEAYIOUIHE d1eMenThl ctenaa C3-2T01:
- pesucropel R1 =150 Om. R4 =270 Om, R5 =390 Om.

2.2. MpexbaBuTh cOGPAHHYIO CXeMY AN NPOBEPKH _NIPENOAABATEMIO. ! !

2.3. BHoBb BBIONHUTL MyHKTH ¢ 1.3. 1o 1.8.
2.4. OTKNOUATD FEHEPaTOP H GNIOK amMIepMerpa-BobTMETpa KHoMKamu «CeTby.

Tabnuua pesynbraTo Nel

Ne onwita U, U Ue Usn Upc Uca Iy
B B B B B B MA
| 2 3 4 5 6 7
1
2

3. MopaaoK BLINOIHEHNs PACYETOB (BCE PACYETHl JAOKHBI OBITh [TOKA3aHb! B OTHETE).

3.1. PaccuuTaTh CHNy TOKA W MOLUHOCTB A7l KaXAO0TO PE3UCTOPA. PE3YbTaThl 33HECTH

B Tabanuy Ne 2 (cronbuw 1 - 6).

3.2. Paccumntats 06LLyI0 MOLIHOCTb ABYMS cnocobamu (Ans HECMMMETPUHYHOM HATPY3KH
TOABLKO OAHNM cnocobom - Py), pesyabrarsl 3aHecty B Tabauuy Ne 2 (ctonbust 7 - 8).

PacueTHble popmyIibi:

lp =Uy/ Ryy Py =Uyp*ly; P =Pa+Pg+Pc P2 =V3Unlpcoso
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Tabavua pesyasTaToB Nol

Ne l,\ l[; l(_‘ P,\ PB Pc P] Pz
onbiTa MA MA MA MBT mBT MBT MBT MBT
1 2 3 4 5 6 7 8
1
2 —

3.3. Tlpoananu3npoBas HONYHEHHbIE JaHHbIE B TabnKUe CAENATH BbIBOJ MO MOLIHOCTH.

3.4. TTo nauusiv Tabnuupl Ne | MpoBepuTh COOTHOWEHUS MEXAY Ga3HBIMK H TMHEHHBIMH

HaNPSHKEHUAMU (NOATBEPAUTE pacueTamu).
3.5. Mo pe3y/bTaTaM OMBITHBIX AAHHBIX TaGnuubt Ne 2 NOCTPOUTS s 2 OMBITA BEKTOPHYO

JMArpaMMY TOXOB B MaciuTabe (Macwrab Toka 1 MA — 2 mm). Mameputs no auarpamme lo u

CPaBHHTH C OMbLITHBIM 3HaueHHeM B Tabnuue Ne 1.
3.6. COCTABUTb OTHET M0 BHINOJHEHHIO JaGopaTopHO-npaKkTHuecko# paboTsl. codmonas

npasyia O(l.)OpM."Ieﬂl‘lﬂ H ¢AaTb NMPENOAABATEIO.
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JIABOPATOPHAM PABOTA

Tema: Onpeaenexue ko3bUUNEHTa MOLLHOCTH.
Lean paGoThi: Hayuntses uameparh KodhHUUHEHT MOLHOCTH, HCCNEAOBATD €r0 U3MEHEHNE
[PW OTCYTCTBAH M HARWYMM EMKOCTHOH KOMNEHCALMH,

B pesynbTaTte H3yueHKs TeMbl 00yHaloWUiics J0/KeH:

3HATH:

- OCHOBHbIE 3aKOHBI DNIEKTPOTEXHHUKH;

- MapameTpbl STIEKTPUUECKHX CXEM U €IMHULBI WX H3MEPEHNUA

yMeThb:

- CHWUMATh NOKA3aHMA M  [ONB30BATHCA  S/EKTPOHIMEPHTENbHLIMH  Npnbopamu  u
npucnocodaeHnaAMH;

- COOMPATD DAEKTPUUECKUE CXEMbI;

- YUTATL NPHHUMHATIBHBIE, INEKTPUUECKHE M MOHTAXHbBIE CXEMBbI.

OcHoBHEBIE TeopeTHYEeCKHe CBEACHH

Ko3(p(puumeHT  MOWHOCTH  COSQ  ABNAETCH OAHAM M3 OCHOBHBIX  MapameTpoB
INEKTPOABUTaTE el MepPeMEHHOr0 TOKa, TPAHCHOPMATOPOB, MHIYKUMOHHBIX nedel W T. A. Bee oHu
KpoMe akTHBHOH MotHocTH P=U-l'cosp, oGMajaroT peakTHBHOH MOWHOCTBIO QL= U-I-sinp, a
CNE0BAaTENbHO. N0 HUM MPOTEKAET KPOME AKTHBHOTO TOKA €lUE M MHAYKTHBHbIH. KoadduunenT
MOLL{HOCTH SIEKTPOABHTaTENs 3aBUCHT OT KOHCTPYKTUBHBIX 0COBEHHOCTEN H HArPY3KH.

AKTHBHbII TOK COTIPDOBOX/IAETCA MEPEHOCOM aKTUBHOM 3HEpruM, Kortopas mpeoGpasyercs
noTpeGuTeNEM B TETUIOBYIO M MEXaHMYECKYIO. PeakTHBHBIA TOK BO3HMKAaeT MpH mepefaue
PEaKTHBHON SHEPrUM, KOTOPAs XOTA M HE MPEBPALLAETCA NOTPEGHTENEM B TIOJEIHYIO paboTy, BCe XKe
HEOBXO0AMMA IS CO3AAHHA MArHUTHOTO mnons, Ge3 KOTOPOro HH  TpancdopMaTopbl, HHM
NeKTpoaBMraTeny paboTaTh He MOTYT. [IpOMCXOAMT OOMeH pEaKTHBHOM 3HEprHM MEXIy
noTpebuTeaeM H reHepaTopoM. PeakTHBHBIM TOK MPH 3TOM W3NMILIHE HArpeBAcT MpOBOAA AUHUK
anekTponepeaaun, 06MOTKY reHepaTopa, TpaHchopMaTopa 1 APYTHE SNEMEHTEL SHEPTOCHCTEMBL.

OAHAKO ACHHXPOHHBIC JBHFATENN H MHAYKLMOHHBIE NEYH MOTYT CHabXKaTbCs HHAYKTHBHOH
SHEprueii He TONBKO OT TEHEPATOPOB DEKTPOCTAHLMK. HO W OT KOHIEHCATOPOB, YCTAHOB/ICHHBIX B
HEMmocpeACcTBeNHOR GansocTh K noTpeburtenam. KoHAEHCATOpLl BKIOHAIOTCA NapaneNbHoO ¢
ABMFATENAMH M KX €MKOCTHBI TOK KOMNEHCHMPYET WHAYKTHMBHbIA TOK snexrpopsurarencit. o
NMHUM SNEKTPONEpeayy HauMHAeT MpOTeKaTh MeHbini Tox. KodohduuuenT MOWHOCTH BeeH
9HEPrOCHCTEMB] MOBBILIACTCA. DTO NO3BONAET YBENMUHTL AKTHBHBIR TOK B NMPOBOJAX U TEM CaMbIM
NOBLICHTb MPOMYCKAYIO CIOCOOHOCTB IHHUH 3MIEKTPOMEPEa M U NoesHyto paboTy reHepaTopa.

Iepeuens npuGopos

HeTounnk anepruy nepemenHoro Toka — 30 B.
Boastmerp — | wr. (0 -30) B

Amnepmerp — | wt. (0-2) A

Barmmerp — | wT. (0 —30) Br

KaTyiika HHAYKTUBHOCTH — | WLT.

MarasuH corpoTHBIEHNH.

Mara3sun émkocTteil — | W,

TInan paGorsl

OnpenennTs pasMellieHre NpUGOpoB Ha cTone.
Co6paTh 3NEKTPUUECKYIO CXeMY HEnU (PHOYHOK 1).

OnpeaennTs LeHy AeneHus npuSopos.
VCTaHOBHTb Ha MarasuHe emMkocTeit napaMeTpsl «C», COOTBETCTBYIOLIME PEXHMAM:

@>0; =0, 0<0;

Bl ol i
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. Bisiouurs aBTomart MEPEMEHHOr0 TOKa M 3anucaTth NoxKasaHus npu6opa ANA KOKA0TOo
pexumMa B Ta6m4uy ], YCTAHOBHTBb MpPK NOMOILUM pEOCTATa 3aAAHHOE HATIPANKERNE H YACPXKUBATh €ro
B TCUCHUE pa60Tbl MOCTOAHHbLIM,

6. PacueTHbie popmynsi:
P=U-I~C()S(0; S=U~1;

7. Caenarb BBIBOJ.

C

PrcyHok | — DaekTpuieckas cxema

Tabanua | — Pe3ynsTarsl H3MepeHu i

Ne Pexum U I P S Cosg ) C
n/n paboTbl B A Bt BA - I'pan. MrD
1 >0
2 @=0
3 9<0

KonTposbHble Bonpocst

Yro HazbiBaeTCs KOI(PHHULMEHTOM MOLIHOCTH?

1.

2. B yeM cOCTOUT JKOHOMHUECKOe 3HaueHHe Kod(pduneHTa MOUHOCTH?

3. B 4eM cOCTOST Mepbl OBBILIEHHS KO3 PULIMeHTa MOIHOCTH?

4. Kak  koo(pHUMEHT  mowHocTH  Bauser  Ha  odipexTuBHOCTL  paGoTsl
2NeKTpoobopyAoBaHH?

OcHoOBHBbIE HCTOWHHKH?

Cungees KO.I". DaeKkTpoTexnnKa ¢ 0CHOBAMHN 3NEKTPOHUKN: yued. nocodue ans npod.
VUM M KOAJEIKEN: COOTBETCTBYET FOC. CTAHAApTY, yTB. MnuoGpasosanus PO /10.I.Cunpees
— d-¢ uza.crep. — Pocro-Ha-Jlony: ®enuke, 2004. — 384 c. — (Hauanbnoe npodeccnonansHoe
obpasoBaHne).

JononHurenbHbie HCTOUHHKH:
3agaunvk no saektpoTexnuke: yueb. mocoGue ana HIIO: pek. ®3C Munobpazosanns
Poccun / T1.H.Hosukoe, B.A.Kaydman, O. B. Tonuees u ap. — 2-¢ u3z. cTepeotun.— M.: Akanemus.
2002. — 336¢.
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Cubukun FOJ. CrnpaBouyHMK 3NIEKTPOMOHTOKHUKA:: yued. nocodue ans HIIO: gomymeno
MunoBpasosanus Poceuu / FO 1. Cubnkunn.- M.: Axagemus, 2008.- 336.

Spouknna T'.B., Bonogapekas A.A. Daekrpotextuka: PaGouas teTpais: yueb. nocobue ans
HITO: aonyueno Munobpasosanus Poccun / I'.B. SIpoukuna, A.A. Bononapckas. — 5-€ u3a., ctep. -
M.: Akaaemus, 2008.- 96c¢.

JABOPATOPHASI PABOTA

Tema: Mayuenne npuHuun pabors oanogasHoro Tpanchopmaropa.
Leas paforbr: O3HakoMmiieHHE € TIPHHUMNOM pabOTHI, XapaKTEPUCTHKaMU H METOAAMYU
uceneaoBanrs OAHO(asHbIX TPaHC(HOPMATOPOB.

B pe3ynbraTe M3yueHHs Tembl 00yHAKOMNHCA 10/IKEH:

3HATH:

- OCHOBBI TEOPYH 3NEKTPHYHECKUX MALINH;

- MAapamMeTpbl JEKTPHYECKHX CXEM H EAWHULbI HX H3MEPEHAS,;

yMeThb:

- CHMMaTb MOKa3aHUs M TONb30BAThCA INEKTPOMIMEPHTENBHBIMU  pHGOpaMH |
NpUCNOCcOBNEHUIMK;

- coOupaTh ANEKTPHUECKHE CXEMBI;

- YUTATh MPUHLUMITHAJIBHBIE, SNEKTPUUECKHE U MOHTAXKHbBIE CXEMBI.

KpaTkue TecopeTHYecKuHe CBeIeHHs

Tpaucdopmatop — CTAaTHYECKWH SEKTPOMATHHTHBIH ammapar. MpefHasHaveHHbIA ans
npeoBpazoBaHMs MEPEMEHHOTO TOKA OJIHOTO HAMPAKEHUSA B NEPEMEHHBIA TOK APYrOro HAMPIKESHHS
ToM ke uacToThl. TpaHC(OPMAaTop COCTOMT M3 CTANbHOTO CepAedHMKA. cobpaHHOTO W3 TOHKMX
AMCTOB 3NIEKTPOTEXHHYECKOH CTAMM, TAK )K€ ABYX KaTylWeK WHIYKTHBHOCTH ¢ (eppoMarHHTHbIM
CEPACHHUKOM. U30AMPOBAHHBIX APYT OT APYTA € LENbIO CHUKEHUS NOTEPs MOLIHOCTH Ha FHCTEPE3HC
M BUXPEBbIE TOKH.

IMnasn paboTbl

1. OsnakoMuThcs ¢ npubopamu.  annapataMu ¥ obopynosanueM  CTeHAa,
HCMOMb3YEMBIMM TPH  BHITOAHEHNMH paloThl, W 3aHecTH B OTuéT mo nafoparophod pabore
HOMHHANLHLIE TEXHUYECKHE AAHHBIE HCCIENYeMOTO TpaHc(opMaTopa.

2. [posecTu ONBIT X0N0CTOTO X0aa. Ans atoro:

. B COOTBETCTBHM C APWHUMNHANLHON cXeMoif (pHCyHOK 1) cobpaTbh 3NIEKTPHUECKYHO
Uenb ANA TPOBEAEHHS OMBITA XOMOCTOFO XOAa TPaHcdopMmaTopa Mo MOHTAKHOH CXeMe TMTaHHe
IAEKTPHUIECKOH Leny OCYLIECTBANTE OT PETYNHPYEMOro UCTOYHNKA CUHYCONAATBHOTO HAMPAXKEHNS;

. uimMepeHve Toka lo. MOwWwHOCTHPoB nepsumuHoil oOMoTke Tpancopmaropa npy
XONOCTOM Xoj€ TMPOBOAWTL HM3MepuTeabHbM komnnextom K505, a HanpsikeHne Ha 3aKHMax
BTOPUHHOH 06MOTKH — LM(POBLIM BOALTMETpOM B7-22A;

° YCTAHOBWTH HANPSIKEHME Ha MEpBUYHOH OOMOTKE TpaHchopMarTopa PaBHBIM
HOMMHABHOMY U1 4oy H 3aMHcaTh Nokasanus npubopos B Tabnuue 1.

~0,.220 8

Prcynok | — IlpHHLMMHANBHAS H MOHT&XHA CXeMa

3. [poBecTy ONBIT Harpy3ku Tpancdopmatopa. [ns storo:
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. cobpaTh JNEKTPUUECKYIO UEMb, NPUHLUMMNKANLHAS CXEMa KOTOPOHW AJiA TIPOBEAEHUS
OMbITA HAMPY3KKH HCCNEAYEMOro TpaHc(hopMaTopa NpHUBEAEHa Ha PUCYHKE 2: COOPKY 9NE€KTPHHECKOH
LNy NPOM3BONTL B COOTBETCTBUM C MOHTAXKHOM CXEMOM, TPHBEAEHHON HA PHCYHKE 2;

. B KAUYECTBE HATPY3KH K 30KUMaM BTOPUMHOH 0OMOTKH TpaHC(OPMATOpa MOAKMIOUUTE
PE3NUCTOPBLI ¢ NEpPeMEHHBIMH M NOCTOAHHBIMH MAPAMETPAMH, CYMMAapHOE COMPOTUBIEHUE KOTOPBIX
PACCUNTATE ¢ YHETOM TOTO, H4TO TOK BO BTOPHUHOH OOMOTKE HOIKEH M3MEHAThCS OT 1:=0,1 Iz 0
1,=(1,2-1,25)Tayou: Ur= Ujon =const.

° uzmepenue Toka lj, mowmoctm P; u nampsxenus U; nepsuuHoil oOMOTKH
TpaHcopMaTopa TPOBOAMTH M3MEpUTENbHBIM Komruaekrom K505, a wamepenue Toka Ipm
nanpshkerus U; BTOprYHOA 0GMOTKH — LH(POBBIMU aMITEPMETPOM H BOJIETMETPOM;

. YCTAHOBMTbL Ha TIEPBUYHON OOMOTKe TpaHc()OpMaTOpa HOMMWHAMBHOE HampshKeHWe
Ujyow M, M3MCHSAS CONPOTUBNEHNE PE3UCTOPOB BO BTOPUYHOHN LENK ¢ MEPEMEHHBIMU MapamMeTpamiu.
NPOBECTH NATb-LIECTb HU3MEPEHWHA NMPU Pa3NHUHBIX TOKAX HATPY3KH B YKa3aHHOM AMamNasoHe ero

V3MeHEHHH, PesynbTaTht U3MepeHuii 3anucath B Tabnuiy 2.
T
)

Pricynok 2 — [IpuHuMnnansHas ¥ MOHTDXHAA CXEMa

4. Mo pesynbraraM W3MEpeHMH, TPOBEACHHBIX B  ONBITE  XOJOCTOTO  X04a
TpaHcopmaropa (cM. M. 2), ONPeaesuThb:
o K03 uuMeHT TpaHcdopMauun TpaHcdopMaTopa
n = Ui‘(g)(;
UZ{DH
. KO PULMEHT MOLIHOCTH TpaHchOopMaTOpa MPH XOJIOCTOM X0
Py
oS Q, =—
Uhmu ’ IO
. AMTUIUTYAHBIE 3HAYEHHS MATHUTHOTO MOTOKA M MArHWTHOW MHIYKUMY B CEpHCUHMKE
TpaHcdopmaropa
Uua.\z Qm

P =2 B ="t
mogALf w0 T s

rae @ — 4MCA0 BUTKOB MEepBUUHON 0OMOTKH TpaHcopmaTopa;
§ — NNOWAAb AOMEPEYHOTO CeUeHNs cepaeuHnka TpaHcdopmaropa (yKasaHbl B MACMOPTHLIX
JAHHBIX);

. napamMeTpsl HaMarHWYHBAIOWEro KOHTYpa (npeHebperas nageHUAMM HanpsHKCHUH Ha
R u X ot ToKa lo):

Ro =PI}, Zo = Uniollo u Xy ={Z§ - R};

. MarHUTHBIE TOTEPH MOLIHOCTH B MArHWTOMPOBOJE TPaHCOpMaTOpa
P\AHI)MNPO
7. Mo pesynbTaTaM M3MepeHWH OMbITa Harpy3kH (CM. m. 3) NpH pasnuHHbIX TOKax
HATPY3KH OTIPEAETHTb:
° K03 hULKEHT NOSe3HOTO AeticTBUS TpaHchopmaTopa ipu ¥ = |

7S 230y COS0 2

2 2
prs 2nom COSP 3 + 7 Pn nom p P: noM

. K02 PHULHEHT MOLHOCTH TpancdhopmaTopa
Tadnauua | — Pe3ynnTaTel U3MepeHUR
Hameputs BBIYHCITUTD
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Tabauua 2 — PeaynbTaTsl M3MepenHi

I/IBMCPHTB BBEIYKHCAUTD

Ul.B LA Py,Br | U,.B I, A | Py, Bt B ¥ k! cos gy

KOHTpO.’l bHbIE BONIPOCHE

[MosichuTe HasHaueHue TpaHchopmaTopa.

O6bAcHUTE YCTPOHCTBO M NIPHHLIKN AeiicTBUA 0aHOBa3HOro TpaHchopmaTopa.

Kak 1 ¢ KaKofi LeNbIo NPOBOAMTCS OMBIT XONOCTOrO X0a TpaHchopmatopa?
O6wacHuTE, noueMy kodpduureHT TpaHchopMalyu TpascopMaTopa ORPEAENATCS
13 ONbITA XOJOCTOrO X0Ja.

3. Kak ¥ ¢ kakoif LeNblo NPOBOJAMTCS OMBIT KOPOTKOFO 3aMbiKaHUsA TpaHcdopmaTopa?

6. IMoueMy npy M3IMEHEHHH TOKA BO BTOPHUHOH OBMOTKE TPAHCHOPMATOPa H3MEHAETCS

TOK #i B MepBUUHON ero obMoTKe?

o

OCHOBHBIE HCTOMHUKH:

Cungees F0.I. DekTpoTeXHNKA ¢ OCHOBaMM JNEKTPOHHKH: yued. nocobue ans npod.
YUMIWLL B KOANEIDKEH: COOTBETCTBYET roc. CTaHAapTy, yT8. MuHobpasosanns PO /10.I.Cunzees
— 4-¢ wag.cTep. — Poctos-a-Jony: ®@ennke, 2004, — 384 ¢. — (HauanbHoe npogeccHoHanbHoe
obpasoBaHue).

HomonuuTe/IbHbIE HCTOUHHKH:

3ajauHuK N0 AneKTporexHuke: yueb. mocobue ans HIIO: pex. @OC Munobpasosanus
Poccun / I.H.Hosukos, B.A.Kaydman, O. B. Tonueer u ap. — 2-¢ uza. crepeotdn.— M.: Akanemus,
2002. - 336¢.

Cnbukun 10.Jl. CnipaBouHHK PAeKTPOMOHT®KHMKA:: ydel. mocobue ana HIIO: monymeHo
Muno6pazosaums Poccuu / FO L. Cubnkun.- M.: Akanemus, 2008.- 336.

Apoukuna T.B.. Bonogapckas A.A. DnextpoTexuuka: Pabouas Tetpais: yueb. nocobue ans
HIO: nonyuiero MunoGpasosatna Pocenu / T.B. Spouiina, A.A. Bononapekas. — 5-¢ u3ll., cTep. -
M.: Akaaemus, 2008.- 96¢.

JABOPATOPHAS PABOTA

Tema: Uccnegopanne paBounx XapakTepUCTHK TpeX(ha3HOro aCMHXPOHHORO ABHraTeNs
Henw paborbt: O3HAKOMEHHE C YCTPOWCTBOM, MPUHLIUIIOM. OCHOBHBIMH XapaKTEpUCTHKAMH
W METOAM¥ MCTIBITaHMs TpeX(asHOro 3MEKTPOABUIATENA ¢ KOPOTKO3AMKHYTBIM POTOPOM.

B pesynbTarte n3yueHHs TeMbl 00Y4AIOUIIACH AO/KeH:

3HATL:

- OCHOBLI TCOPHH DNEKTPHUECKHUX MALUUH

- NapaMeTpsl AMEKTPUUECKNX CXEM M €IMHULBI KX U3MEPEHHA,

YMETh:

- CHMMATb NOKA3AHWA U TIONL30BATHCS  DNEKTPOH3MEPHUTENLHBIMKM IPHGOpamu 1
IPUCTIOCOONEHNAMA:

- co6MpaTh INEKTPUUECKHE CXEMBI:

- YUNTATh IPUHLMIHATLHBIC, JNEKTPHUECKNE H MOHTAXHBIE CXEMbI
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Kpa'ncne TeopeTIiYecKHe CBeACHHA

ACHHXPOHHBIE 3IEKTPOABMraTeNH MpEAHA3HAYEHBl ANMA Npeo6GpasoBaHHs DNEKTPHHUECKOH
SHEPTHH NEPEMEHHOrO TOKA B MEXAHHYECKYIO SHEPIUIO. B 3aBUCUMOCTH OT CHCTEMBI NEPEMEHHOTO
TOKA ACHHXPOHHBIE 3MIEKTPONBHIATENN BHLIMIONHAWOTCA TPeX- WAy oano(asHbiMu. B TexHmke
HauGoNiee pacpocTpaHeHb! aCMHXpOHHbIE Tpex(a3Hbie JNEKTPOABUIaTENH.
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Pucynok | — CTaTop u poTOp ABUraTeas

ACHHXPOHHBIH TpexdasHbli 3MEKTPOABHraTeNb COCTOWUT M3 HEMOJBMKHOTO CTaTopa K
Bpauatolerocs potopa (pucyhok ). CTatop ABuraTens npencTasnser coGoi nombIH LUKWAWHAD,
cOGpaHHbIi U3 OTACNBHBIX TOHKMX JIHCTOB BNEKTPOTEXHUYECKON CTany, M30NMPOBaHHbIX APYr OT
APYra C LEABIO YMCHBILEHUS NOTEPh MOIIHOCTU B MATHMTONPOBOAE HA IMCTEPE3UC M BUXPCBBIC
TokH. B nasax cepaeuHHka cratopa ynoxkeHa TpexdazHas o6MOTKa CTATOPA, BHINOJHEHHAS M3
H30IHPOBAHHOTO NPOBOZA M COCTOALLAS H3 TPEX OTAE/bHBIX OOMOTOK (a3, 0CH KOTOPBIX C/IBUHYTbI B
MPOCTPAHCTBE OTHOCHTENBHO APYT Apyra Ha yro 120°. OGMOTKM (a3 COeAMHAIOTCA MEK LY coboit
330§t MM TPEYrOJIbHUKOM. B 3aBHCHMOCTH OT 3HAUCHHUS NMOABOAMMOTO HaMpDKEHUS.

Mpu nosaue k TpexdasHo# OOMOTKE CTAaTOpA ACHHXPOHHOTO ABMraTens TpexpasHoro
HaTpAXKEHNS B KWKNOH ero (ase OyneT CO3IABATHCS MATHUTHBIH NOTOK, M3MEHSIOWAACS C HacTOTOH
nutatoueit cetv. TIpu 3TOM NOTOKM OTACIbHLIX (P23 OKa3bIBAIOTCA CABHHYTHIME OTHOCHTENLHO APYT
Apyra Ha yron 120° kak Bo BpeMeHH, TaK H B NIPOCTPAHCTBE.

Bo3HMKAEMbIH TIPr 3TOM Pe3yNbTUPYIOLIMHA MATHUTHBIA NOTOKX OKA3BIBACTCS BPALUAIOMMMCS.
YacToTa BPAWEHMS MACHHTHONO MONA (CHHXPOHHAA 4ACTOTA BPALUICHWA) HAXOAMTCA B CTPOroh
3aBHCUMOCTH OT 4acTOTHI f) MOABOAMMOTO HANPIKEHHUA U UMCHA Nap [ONIOCOB P ABUraTeNA:

n 60ﬂ/p

ACHHXPOHHbIHA 3MEKTPOABHTaTENb XaPAKTEPU3YETCSl HOMUHANBHBIMHY NIAHHBIMY HA KOTOpbIC
o paccuutan. OCHOBHbIE TeXHMYECKHe AAHHBIC BWIATENS YKa3bIBAIOTCA B COOTBETCTBYIOLIMX
KaTanorax. a TakKe B MACHOPTAX, BLINONHEHHBIX B BHAE CMELMaNbHBIX Tabnuuek, Ha Koprycax
ABuraTeneH.

OaHUM W3 BaKHEHIIMX MoKazaTelNeli, XapakTepusytolux paboTy aCHHXPOHHOTO ABMTATENS,
ABASETCA CKONMLKEHHE POTOPA, MOJ KOTOPBIM MOHUMAETCS OTHOLIEHHE!

s = (ny = )iy

rae  Na— YacTOTa BPAUIEHMsS POTOPA AMEKTPOMBHTATENS, 06/MUH;

Ny — CHHXPOHHAA 4acTOTa BPalleHHs.

IMaan paGorsl
. O3HAaKOMHTbLCA ¢ YCTPOWCTBOM TpeX(asHOro acHHXPOHHOTO OJEKTPOABUratells ¢

KOPOTKO3aMKHYTHIM  POTOpOM U OTMETUTD, 0CO0EHHOCTb €ro KOHCTPYKLUH. 3anucarh THN H
HOMHHAMbHbIE 1aHHbIE UCCACAYEMOTO SNEKTPOABHIaTCNA.

Twun snekTpoaeMrarens 4AMATIAUY3
HomuuansHoe Hanpsxenue (Upyow), B 3x220/380
HomuHanbHasg MOHOCTD (Payon). KBT 0.55
Homunansubiil TOK (Iiyew), A 2,9/1.7
HomuHanbHas dacToTa HanpskeHHs MUTaHua (fluoy), T 50
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HomunanbHas yacToTa BpalteHus potopa (12 yon). 00/MHH 1370

Homuuanenbiit KIT (Muew). %0 70.5

HomuHanbHblil K0IGHULHEHT MOLLHOCTH (COSQ1yox) 0,70

2. CobpaTh 3AEKTPHUECKYIO Uenb (PUCYHOK 2 a) AN CHATHA pabounx U MeXaHu4ecKoH
XapaKTePUCTHK HCCAEYeMOro aneKTpoasuratens. COOpKy 3ToH LEmM npoBOAAT COCAMHMTENIMA B
COOTBETCTBHH ¢ MOHT@XHOH cXeMOW pHCYHOK 2 §). M3MepeHne NHHEHHOTO HANPHKEHWS NUTAHHSA,
nuHeinoro Toka (U ,1)) 1 motpebnsiemoii akTuBHOM MowHocTH (P)) anekTpoaBHraTens nNpoBOAWTL
WIMEPUTENBLHBIMU NPUOOpaMn: BONBTMETPOM C MNpemenoMm usmepeHus 250 B, amnepmerpoM ¢
npeaenon u3MepeHns 7.5 A v tpexasHbIM BaTTMETPOM.

o108
N
8

PUCYHOK 2 — DeKTpHYECKHE CXEMBI

3. [lpoBecTd NYCK ACMHXPOHHOTO 3ICKTPOABHUIATENS HAXXATHEM KHONIKK «BKatovenne».

4. Cnarp paboude ¥  MEXAHHUECKYIO XapaKTEpUCTHKM JlEKTpOABMTaTens, T.e.
11(P2),P1{P2).M(P3). cos@i(P2), n(P2). s(P2). na(M) npu U;=const.

s aToro:

a) H3MEHSATH HArPy3Ky Ha Bajly aCHHXPOHHOTO SREKTPOABUraTENA OT PEKMUMA XONOCTOrO X043
110 peXXuMa, TIpH KOTOPOM MOMWHOCTh Ha Bany Pr= (1.2...1,5)Payou. HM3MeHernve warpysku Ha Bany
WCCITEyeMOTO  SAEKTPOABHTATENS  MPOBOAHTCA  W3MEHEHHEM ToKa B Lemu  oBMOTKH
SEKTPOMATHHTHOTO TOPMO3a, COCAMHEHHOTO C BANOM ACHHXPOHHOTO 3/IEKTPOABMTATENS, PYuKOi
perynaropa «MOMEHT Harpy3ku» Ha nasen «HarpysouHbie yCTpOHCTBa» CTEHAA;

6) B yKA3aHHOM JMANA30HE W3MEHCHHA Harpy3kM MPOBECTH LLECTB-CEMb W3MEPEHW.
3aMUCaTh TOKA3aHHA M3MEPUTENbHBIX 1pubopos B Tabanue |. OAHO M3 W3MEpeHHH ROMKHO
COOTBETCTBOBATH HOMHHAIBHOMY PEXHUMY paboThl

B) MOC/E OKOHYAHHA OMBITA HATPY3KH OTKIFOUMTE MNEKTPOLBHIATEND OT CETH, HAKAB KHOTIKY
«OTK?» Ha HArpY304HOM NaHENN CTEHAA.

5. ObpadoTka pe3ynbTaTOB NIMEPEHHIL:

[To M3MepeHHBIM 3HAUEHNAM 1. 5 BBIYHCIHTD (cM. Tabanuy 1):

a) MOUIHOCTh HA BaJTy ACHHXPOHHOTO NEKTPOABHTaTENS, KBT

P2 = M-n2/9550.

rae M — saextpomaruuTHbli MoMeHT, H-m (1kIT-M=9.81 H-m);

Nz — 4acTOTA BPALCHHS, 06/MUH;

6) CKOABXEHHE POTOPA ACHHXPOHHOTO 3NIEKTPOABHIaTENS

s = (n-m)/ny,
rA€ 1) — YacTOTa BPALECHHS MArHWTHOIO MOJIA CTATOPA, 06/MUH;
B) KOODPHUMEHT MOLIHOCTH 3NEKTPOABUTATENS
COS(P|=P|/\/§’U] h,
rie P, - akTMBHAas MOWHOCTE, NoTpebasemas anekTponBurartenem, Br;
r) KIT/1 anekTpoasuratens
I‘|=P2/ P 1.

6. TIo M3MEPEHHBIM W BLIMHUCNEHHBIM 3HAYEHHAM B EIMHOH CHCTEME KOOPIAMHAT MOCTPONTE
paBoure XapaKTEPHCTHKH, a B APYro# KOOPAMHATHOH CHUCTEME — MEXAHWHECKYIO XapaKTepUCTHKY
aCHHXPOHHOTO 3AEKTPOABHrATENS.
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Tabsmnua | — Pe3ynbTaTbl H3MEPEHHH

No i/t M3MEPUTE BBIYHCIIHTH
B U,,B 1A P,.xBr | M,H'M [ Ny,06/mMun | PxBr s cOsQ; |
1
2
3
4

KouTtposburie Bonpocsl

1. OBbACHHTE  YCTPOHCTBO M NPUHUMN  AeHCTBHA  TpeX()a3HOro  ACHHXPOHHOTO
JNEKTPOABUTATESNS C KOPOTKO3AMKHYTBIM POTOPOM.

2. Kak  W3MeHWTb  HarlpaBleHHWe  BpalleHHs  Tpex(hasHOro  acHHXPOHHOrO
asexTpoasHrarens?

3. Kak u3meHseTcs 3HAUEHBE TOKA XONOCTOMO X042 ACMHXPOHHOTO SAEKTPOABUraTes ¢
M3MEHEHHEM BEJIMUMHBI BO3/LYLIHOTO 3a30pa?

4. INoyeMy ¢ BO3pacTaHWEM HarpysK Ha Baly acHMHXPOHHOIO 3NEKTPOABUTraTENs
SHEPreTHUECKHE TTOKA3ATENN €T0 BHAUANE BO3PACTAIOT, a 3aTEM CHIKAKOTCA?

5. Kak wusmeHseTcs  MaxkCHManbHbiH  (KPHTHHECKMH)  MOMEHT  acHHXPOHHOro

SNEKTPOABHraTeNA ¢ U3MEHEHNEM NUTAIOLIETC Hanpamenm?

OcHOBHbIE HCTOYHHKH:

Cunnees KO.I'. DeKTpoTexnnKa ¢ OCHOBaMH ITEKTPOHMKH: yueb. nocobue ats npog.
YUHAHUL U KOANEIKeH: COOTBETCTBYET ToC. CTaHAapTy, yTB. Munobpasosanus PO /10.T.Cnuaeer
— 4-e usa.crep. — Pocro-ua-Jlony: @ennke, 2004. — 384 ¢. — (Hauanshoe npodeccronankHoe
oBpazoBaHue).

JlonosHutenbHble HCTOYHHKH?

3ajaunuK Ao amekTpoTexHuke: yueb. nocobue ans HITO: pex. ®3C MunoGpasosanns
Poccuu / I1.H.Hosukos, B.A.Kaydman, O. B. TonueeB u ap.  2-¢ u3a. cTepeotun.— M.: Akagemus,
2002. - 336¢.

Cubukin H0.JI, CrnipaBouHMK 37eKTpOMOHTaXHHKa:: ydeb. nocobue ana HITO: gonyuiero
Muno6paszosanua Poceun / F0.J1. Cnbukun.- M.: Akanemus, 2008.- 336.

Apoukuna T.B., Bononapekas A.A. DiektpoTexHuka: PaBouas tetpap: yues. nocobue ans
HTTO: onyuteno MunoGpasosanus Poccun / T.B. Slpoukuna. A.A. Bonoaapckas. — 5-¢ U3, ¢Tep. -
M.: Akapemus, 2008.- 96¢.

NPAKTUYECKAS PABOTA

Tema: PacuéT aneKTPUUECKOH LiENH NOCTOAHHOTO TOKA.
Ileav paGoTbi: HayuuTbes onpeaensTs NapaMeTpbl CHOXHOH DJIEKTPUUECKOH  uenH
NOCTOSHHOTO TOKA NPHU MoMOLUM 3akoHoB Knpxroda.

B pesynbrare uayueHus tembl 00yualomuiics no/Kken:

IHATDB:

- OCHOBHbIE 3aKOHbI 3NEKTPOTEXHNKH;

- MAPAMETPBI HNMEKTPHUECKUX CXEM H EAHHHLbl HX U3MEPEHHUS!

- METOJBI PacHeTa W H3MEPEHHs OCHOBHBIX NAPaMETPOB AEKTPHYECKHX Lened:
- XapaKTEPHCTHKY W TTAPaMETPh! IEKTPHYECKNX NOJCH

yMeTh:
- PACCUWTBIBATb NAPAMETPBI ATCKTPHUECKHX MATHHTHBIX Lene;

3
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- HATATH IPHHIAITNAIIBHBIC, JVICKTPHUHCLRKE A MOHTaAHBIC CACMDBL.
KpaTKue TEOPETHUECKHE CBEIEHHA

VYy4acToK. BAOSL KOTOPOFO TOK OJMH U TOT XK€, HA3bIBACTCA BETBbIO SNICKTPUHECKOH LenH.

MecTo coeuHeHUs BETBEHN HA3LIBAETCA Y3/I0M 3JIEKTPHYECKOR LENH,

¥3en obpasyercs npu coeAUHEHNH B OJHOH TOUKe He MEHEE TPEX BETBEH.

BeTsu. He cOREpIaLUME UCTOUHHKOB INEKTPHUECKON SHEPrUH, HA3BIBAIOTCA NACCHBHBIMH, A
BETBU. B KOTOPbIE BXOAST HCTOUHUKH, — AKTHBHBIMH.

JIoBoi 3aMKHYTBI MYTb. NPOXONALUHA MO HECKOAbKUM BETBAM, HA3bIBAETCA KOHTYPOM
DAEKTPHUECKOH Lenu.

Llens pacuera, KoTOpas JOCTHraeTcs COBMECTHBIM PELIEHUEM CHCTEMBL  Y3NIOBBIX M
KOHTYPHBIX YPaBHEHUIT; HX YHUC/IO JOMKHO ObiTh PABHO YHCITY HEM3BECTHBIX TOKOB.

Mpexxae 4eM NMpHCTYNWTH K COCTABMEHUIO ypaBHeHUH Mo 3akoHam Kupxroda, neobxoaumo
BLIOPATH YCNOBHO-TIONOKUTENBLHOE HAMPABIEHNE TOKa B KAXKOOH BETBY (MHCIO HEHW3BECTHBIX TOKOB,
KaK HETPYAHO BUAETh, PABHO YHCAY BETBEH).

TMonoxuTenbHble  HamMpaBleHMs TOKOB  BLIOMPAIOT  TPOM3BOJBHO. JIeHCTBUTENbLHbIE
HATIPaB/ICHUS TOKOB MOTYT HE COBMAmaTh € YCJOBHO-MONOXMTenbHeIMH. Owmmudka B BHIOOpE
HANPaBAEHUA TOKA B Pe3yNbTaTe pelleHus OyaeT oGHapyKeHa: TOK ¢ HENPaBMbHO BbIOPaHHBIM
HanpaBieHHEM NONYYUTCS OTPULATENBHBIM. M3MEHMB €ro HanpasfeHHe, B JalbHEHINX pacyeTax
MOXXHO CHUTATD €70 NOJOKHTEILHLIM.

3agauie

B Ha cxeme 0603RauUNTh M 3aMHUCATh BCE Y3/1bl BETBH KOHTYPbI.
s moGoro y3na cocTaBuTh ypaBHeHHe o | 3akony Kupxroda; ans noboro koHTypa
coCTaBMTb ypasHeuue no If 3akony Kupxroda.

3. Paccuntath TOKH B BETBAX DMEKTPUUECKOH CXEMbl METOIOM Y3MOBBIX U KOHTYpPHBIX
YPABHEHHiL, NMPeABAPHTEILHO MAKCUMANBHO YIPOCTHE (MCXOAHBIC JaHHbIC yKasaHbl B Tabnuue and
CBOErO BapHaHTa).

EN CocTaBuTb M NOCHUTATh YpaBHEHHE DaNaHCa MOIHOCTH.

2

Bapuanr E;.B EsB Ri,0m | R:,OM | R;;OM | Ry, OM | Rs. OM | Rg. Om 7. OmM
0 18 36 -8 17 8 24 2 16 18
1 9 6 0.8 1.8 24 8 16 12 10
2 2. 16 3.5 3.6 36 18 24 12 8
3 8 | 7 11 7 32 96| 24 36 | 12
4 48 36 11.4 85 | 72 72 48 24 96
3 12 15 1.9 1.4 9_ 18 12 | 6 12_
4} 72 90 5.1 37 36136 48 12
7 120 80 10.5 3 36 18 12 14
8 40__ | 120 7.5 22.3 4 2 | 6 2 | 8
9 20 48 3.6 11.6 18 9 12 6 8

Pacuérunie popmybl

[ =U/[-3akonOma
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Z | =0 —IzaxonKupxrocpa

T E =X IR - TIzakouKupxroga
Pucr = EI — MOWHOCTB UCTOYHKKA
Py = IR —~ MOLLIHOCTS TIPHEMHHKA

TIpsimep pacuéra
OnpeaenuTs TOKH BETBEH Lienn METOAOM Y3NIOBbIX U KOHTYPHbIX YPABHEHMH NO CNEAYIOLINM

aannsiM: E=60B; E2=100B; R¢;=Rpz=! OM; Rx=3 OM; R,;=12 OM; R;=8 OM. CocTaBHTh ypaBHEHHE
GanaHca MoLHOCTEH.

[} A f

Bk é) Th lh EiRa E)T A

c B g

Pewenne:
1. BoiBupaem MpoH3BONBHO HANPABIEHNE TOKA B BETBAX.
2. CocTaBuM Ans ysna A ypasxeHue no | sakony Kupxroda:
I+ L-I;=0.
3. CocTaBuM Ans kouTypa ABcdA ypasHeuue no sTopomy 3akoHy Kupxroda:
E,=1+Ry +4,-Ry+1; Ry
4. CocTaBum ns KOHTYpa AbgfA ypasHeHue no sropomy 3akony Kupxroda:
Ey=I; Ry + 1Ry + 13 Ry

I +1,~1,=0 I+1,-1,=0 ®
60=1/-1+1,-5+1,-8 6-1,+8.-1,=60 (2)
100=1,-1+1,-12+1,-8 13-1,+8-1, =100 ®
5. TToacTaBUM B MOJIYH4EHHYIO CHCTEMY YPABHEHHI 3a/IaHHBIE NTApaMETPBI M PELUMM CHCTEM
W3 (2) I, =10—§~1,
100 8
Hs (3 ==
@ 3o
MOACTABUTHL BuIpaXkeHHe TOKOB B ypaBHetue (1)
4
10-2.7, 4190 8 ;1 -0
3 13 13
390-52-7, +300-24-1,~391,=0
115-1, =690
I, =6 A

I,=10-%.6=2 4
3
L=I,-1,=6-2=4 A

6. CocTaBum ypasHeHHe OanaHca MOLIHOCTEH
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OcHOBHBIE HCTOYHHKH:

Cunnees KO.I'. DeKTpoTEXHNMKA C OCHOBAMM MEKTPOHHKU: Yued. nocobue s npod.
YUWTHUL M KOJIEKEH: COOTBETCTBYET rOC. CTaHIApTy, yTB. MuHoGpasosanus P® /10.I.Cuuaees
— d-¢ wza.crep. — Poctos-Ha-Jlony: ®ennke, 2004, — 384 ¢. — (Hauansnoe npodeccuonanshoe
oOpa3oBaHue).

JononnnTeabHble HCTOUHHKHS
3amaunuk Mo anekTpoTexHuke: yueG. mocobue ana HITO: pex. ®OC Munobpazosanus
Poccuu / T1.H.Hosuxkos, B.8.Kaydman, O. B. Tonuees u ap. — 2-e usa. crepeotin.— M.: Akanemus.

2002. — 336¢.
Cubusxun FO.JI. CpaBouHuK 3JeKTPOMOHTaXKHMKA:: yue6. nocobue ana HITO: aonymeno

Munopasosanus Poccuu / FO.JI. CuSuknn.- M.: Axanemus, 2008.- 336.

Apoukuna I".B., Bonoaapckas A.A. Dnextporexnuka: Pabouas Tetpaas: yueb. nocobue ans
HITO: aonyweno Muno6pasosanus Poccun / I'.B. Slpouxuna. A A. Bononapckas. — 5-¢ u3a., cTep. -
M.: Akapemus. 2008.- 96¢c.

NMPAKTHYECKAS PABOTA

Tema: PacuéT aneKTpUueCKOi Lenn nepeMeHHoro ToxKa.
Leas paborwi: HayyuThes BolpaXkaTh M OTpEAENATh NApPAMETPhl 3/EKTPUUYECKOH LenH

NEPEMEHHOI0 TOKA,

B pesynbraTe H3yueHHs TeMbl 06yHalomuiics 10/mKen:

3HATH:

- OCHOBHBIE 3AKOHBI JEKTPOTEXHUKH;

- MapaMeTpPhl MEKTPHYECKUX CXEM H eAHHHUBl WX H3MEPEHHA:

- METO/Ibl PACHETA U M3MEPEHHUS OCHOBHBIX MapaMeTPOB IEKTPHYECKHX LeTIeH;
- XapaKTEePUCTHKH U NMapamMeTpPhl HMEKTPUUECKUX MO

YMeTh:

- PACCUUTHIBATL NAPAMETPbI ANEKTPUHECKUX LENEH;

- YUTATh NPUHLUMNHANLHBIE, INEKTPUYECKHE U MOHTAXHBIE CXEMBI.

Kpa‘rKue TeopeTH IeCKHEe CBEACHHA

MeTonast pacueTa JACKTPUIECKUX uerne# TNIEPEMEHHOTO TOKa ¢ NOMOLIBIO BEKTOPHBIX AMarpaMm

OCHOBAaHbI Ha M306pa)K€HHI4 CHHYCOHWAANbHBIX BEJTUYHUH BEKTOpPAMH.
Uz Kypca MaTeMAaTUKKW H3BECTHO. UTO KaXKIAOMY BCKTOPY A B KOMIAEKCHOW MNOCKOCTH

COOTBETCTBYET KOMILIEKCHOE HHCNO A. KOTOPOE MOXKHO BBIPA3UTL B (hopme:
anrepanueckoit — A=a + jb
34
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Prem ¥ Liemy = Fon H g +H+ 5+ 1

E -1, +E, -1, =I{Ry +I}Ry + IR+ ;R, + IR,

120+400=16+20+192 + 288
520 =520

KourpoabHbie BOMpockl

Jats onpenenexue y3ny. BETBH, KOHTYPY JNEKTPUHECKON LenH.

ChopMupOBaTH 1 3aNMCaTh B MATEMATHUYECKOM Bhipaxkerun | 3akon Kupxroda.
Hathb onpegeneHne MOWHOCTH HCTOUHMKA H MOLIHOCTH NOTpedUTens.
OO6DBACHNUTL CYTh METO1A Y3/IOBBIX W KOHTYPHBIX YPaBHEHWH
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TPUTOHOMETPHUECKOH — A =A cos o +] A sin a;

nokasatensHoit — A = Ae'".

DTe JaeT OCHOBaHWE OT rpadudeckoro (BEKTOPHOTO) BHIPAKEHWS CHHYCOMIANbHLIX
HATIPSKEHHI M TOKOB NEpeHTH K aHANUTHYECKOMY BBIPAKEHMIO MX KOMMAEKCHBIMH 4YHCAaMH, a
onepaLyMy ¢ BEKTOPAMU 3aMERHUTH anrebpanuecknm aeficreuamu. Komnaekcusie Boipaenns DIC
HANPSYKEHMH N TOKOB 3aNMChIBAIOT TAaK, YTO MOAYJIM HX TAKKE PaBHbI ACHCTBYIOWIHM 3HAYEHUAM.
JeficTBUTENbHAsS W MHHMMasi 4acTH KOMIUJIEKCA TOKa paBHbl TPOEKUMAM BEKTOpa TOKa Ha OCH
KOMMNEKCHOH NAOCKOCTH (OCh ACHCTBHTEIbHBIX U OCh MHUMBIX BENUHHH).

AKTHBHOE COMPOTHBJEHME B  KOMMNEKCHOH (OpME  BBIpaxXaeTes  ACHCTBUTE/bHbIM

MOAOKMUTENLHBIM HHCIIOM.

PeakTusHbIE CONPOTHUBACHMUS B KOMILIEKCHOT (JopMe BBIPAKAIOTCS MHHMbIMH YHCIAMH, MPHYEM
MHAYKTUBHOE conpoTusaenne (X|.) MONOKHUTEABHO, a eMKOCTHOE (Xc) OTPHUATENLHO.

[TosiHOE COMPOTHBIEHUE YHACTKA LIEMH MPH N0CAEA0BATENBHOM coeHeRnH R n X Bolpaxaercs
KOMMJIEKCHBIM YMCAOM, AeMCTBUTENLHAS YaCTh KOTOPOro PaBHA aKTUBHOMY COTIDOTHBICHHIO. & MHKMad
4aCTh — PEAKTHBHOMY COMPOTHBASHHIO 3TOTO YUacTKa.

KoMmieKe MOWHOCTH B JAHHOM LN ONPeeseTes YMHOKEHHEM KOMIEKCa HaMpHKEHUA
Ha COMPSKEHHbIH KOMIUIEKC TOKA 3TOH UenH.

TlelicTBUTENBHAS 4aCTh [ONYYEHHOTO KOMIIJIEKCA BEIPAKAET aKTUBHYIO MOLIHOCTD, & MHWMas
(6€3 MHOKNTENS |) — PEAKTHBHYIO MOLUHOCTDb NEPBOI BETBU.

3agaune

I. BLIpa3uTh KOMIAEKCHbIE YHCIA B allreGpanyecko U nokasaTeabHol opmax 3anicu:
18+ 721, 242" 11+j200  4e7°
2. BupmoaddT, apu(MeTHuECKHE AEHCTBMA C [ABYMS KOMIUICKCHBIMH HUCNAMH
(CNOMKEHHUE, BRIUUTAHHE, YMHOXKEHHE, JENEHHE):
5410 o 7
3. Mo RaHHBIM TAGAULLI HAYEPTHTL CXEMY, W PACCUMTATH NAPAMETPLI BNEKTPUMECKOH Uenn

NEPEMEHHOTO TOKa.
4. [1oCcTpoUTHL BEKTOPHYIO AMArPaMMy B OCAX KOMILIEKCHBIX UHCes.

F7
,®/ Oupeacaen:
- [ l L
Z a) e,
~U oL 1, I
8) Uy, Uy, Us, Uy, Us.
o “ % NS PO
7 — — - '

BapuanT glll ())(I\'i gf, X, OM|R3 Om[X30Mm g:;: ())(; Rs OM O:« JIOTIONHHT, MapaM
0 - g3 20 | jia} 10 - s |- | 10 |16 | Us=50¢""B
1 10 | - 12 | j8 RN - | -0 1=5¢""A
2 e - e ] s a2 16 -8 | 8 - | u=l60d™B
3 6 | j20 | 21 - 10 {20 | 13 | j12 ] 12 | <20 1, =4¢"

4 20 | jis | 11 | iz | 7 L6 | 14 |15 =607 B
5 14 |17 - |15 1 2420 | - 6 | -jl4 1=8¢™ A
6 T2 | 18 | 24 | - |15 | 14 [ je0 [ - [ 17 | U=100e*B
7 18 - 30 | -jt4 | 18 - - |24 |15 | j28 =16 A
8 7 |2 - |16 24 | - 1|2 | 10 - Us=50¢""B
9 1 - 21 | -8 | 8 - g | j4 1,=5¢*°A
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IIpumep pactera

B uenu nepemMeHHOro TOKa COEARHEH b CMEIAHHO HECKOJIbKO YHACTKOB. Z,=(5+j5) Om, Z,=5
OM. Z5=-j6 Om, Z4=(3+j6) Om, L=3¢"° A.

1. Onpeaenum TOK no nepsomy 3akoHy Kupxroda. JIna 3Toro TokH Napaine/ibHbIX BeTBeR
cneayeT BbIpasuTh B anrebpauyeckolt gopme
I =k +1,=3-e™ +5.¢/" =3.(c0s30°+ jsin30°) +5- (cos157° + jsin157°) =
~2,02+j345=4-¢ 4
2. Onpegesnim SKBHBAICHTHOE CONPOTHBIAEHHE BCEH UeTin:
ZonZ 10-¢/7 6.7
Zom = Zy +—2222_=(5+ j5)+
s T 2ot 2, Bt ) e +6.e
3. Onpeaennm HanpsKEHUE LEn: )
Uyp=5Zow =46/ .955.¢77 =382.¢"" .B
4. OnpeaenuM NOAHYIO MOLHOCTE LIETTH B CHMBONIHYECKOH popme. [lns aToro ucnone3yercs

CONpsKEHHB KOMIIEKC TOKa 1" =4%e 04
S=U g I, =382e"™ - 4.¢7"™ =152,8-¢7% = (1513 /153) BA

§=Ug,-I] =382 . 4.¢7™ =152,8-¢7° = (1513~ j153) BA

=95~ j1=9,55-¢7° Ou

=10B/cM
Use my=1 Alem

k|

CrenoBaTeNbHo. ROMHAA MOLHOCTe yenu S=152,8 BA; axtueHas mouHocTs P=1513 Br,
peaxTuBHas moluHocts Q=-15.3 Bap. CTpoum BEKTOPHYIO AMArpamMmy UEMH B OCAX KOMILIEKCHBIX
uucen.

KonTpoabHble BONPOCHI

1 3anucars 3akoubl Oma u Kupxroda B CHMBOAMYECKOM BUAE.
2. [Mpaguio BbipaskeHUs KOMNEKCHOTO COMPOTHBIEHHSA LENH B CUMBOITMYECKOM BHAE.
3

BuipaskeHye MOIHOCTEM 2EKTPHHECKOM LENH B CUMBOAMIECKOH (opMe 3anHucH.

OcHoBHbIE HCTOUHHKN:
Cutzees 10.T. DnekTpOTEXHNKA ¢ OCHOBAMHU SNEKTPOHUKH: yued. nocobue ans npog.
YUHAHIL M KOEKER: COOTBETCTBYET FOC. CTAHIAPTY, yTB. MuHOOpasoBanus PO /10.I'.Cnnaees
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— 4-e w3a.crep. — Poctos-na-Hony: ®ennkc, 2004, — 384 ¢. — (HauansHoe npogeccHoHanbRoe
obpazoBaHue).

JonoanurenbHbie HCTOWHHKH:

3amaunuk no snekTporexHuke: yueG. nocoSue ann HIO: pex. ®3C Munobpaszosanns
Poceuu / I1.H.Hosuxoe, B.A.Kaypman, O. B. Tonuees v ap.  2-e n3a. crepeotun. M.: Axagemus,
2002. - 336¢.

Cu6ukun 1H0.JI. CnpaBouHUK 3ieKTpOMOHTaXHHMKA:: YyueO. nocobue ama HIO: nomyweno
Muno6pazosanns Pocenn / 10.J1. Cubuknn.- M.: Akanemus, 2008.- 336.

Slpouxwna I".B., Bononapckas A.A. DnexrpotexHuka: PaGouast teTpads: yueb. nocobue ans
HIMO: ronymeno Muno6Gpasosanus Poccun / I'.B. Spouxuna, A.A. Bonoaapckas. — 5-¢ U3J.. cTep. -
M.: Axapemus, 2008.- 96¢.

MPAKTUYECKAS PABOTA

Tema: U3MepuTeibHble CHCTEMbI AIEKTPOMEXaHUYECKHX NPUOOPOB.
enb pa6oTei: PacudpoBka INEKTPONIMEPUTELHBIX PHOOPOB PABIUUHBIX CUCTEM.

B pe3vabrare M3yueHNs TeMbl 00y ar0IHIicH J0MKeH:
3HATH:

- 00 ycTpolicTBe 3MEKTPOMEXAHUHECKHX NPUOOpOB;

- YCTPOHCTBO Pa3iuyHbIX BUIOB CHCTEM;

- BHIb! WIKAJ;

- JOCTOMHCTBA M HEAOCTATKH NPUBOPOB

YMeTh:

- pacwugposaT npudop;

- OTUCHLIBATB YCTPOHCTBO M NPHHLMN AeitcTBHA NpubOpoB.

Kpa'rmle TeopeTHYECKH e CBeAeHUS

Bce 3f€KTpOMEXAHHYECKIE MPUBOPBI COCTOAT M3 MU3MEPHTENBHON LENH W N3MEPHTENBHOTO
MEXaHH3Ma.

Wsmepurenshas  uenb  sBasercs  npeofpasoBaTeneM  H3MEpAeMOH  BEMMUWHBI X.
VaMepuTebHbi MexaHu3M ABNSETCA Mpeo0pazoBaTenieM MOABEAEHHOH K HEMY SIEKTPHYECKOH
JHEPTHH B MEXAHHYECKYIO IHEPTHIO.

BXOaHble BEAHUMHBI CO3AAIOT MEXAHHYECKHE CHAbl. AECHCTBYIOUIME HA MOABHKHYIO HacThb.
OBHIUHO B MEXaHW3MaX TOABMIKHAS YACThb MOXKET TOJILKO MOBOPAYMBATLECA BOKPYr OCH, NO3TOMY
MEXaHHYECKAe CWbI, NEHCTBYIOUIME HA MEXAHM3M, CO3JAIOT MOMEeHT M. KOTOpEI HasbiBaeTcH
BPALLAIOLIHM.

B 3aBMCHMMOCTH OT (PU3HYECKHX ABJCHMH, MOJOXEHHDBIX B OCHOBY CO3JaHMs BPALIAIOLIEro
MOMEHTA WM. APYTMMK CIIOBAMM, OT crocoba fpeopa3osanus 3NEKTPOMArHUTHOH 3HEpruw,
MOABOAUMOI K NpHBOpY, B MEXaHHUECKYH) DHEPTHIO MOABWKHOH 4acTH, INEKTPOMEXAHUHECKHE
npHBOPLI AENATCS HA CASAYIOLIMNE OCHOBHBIE CHCTEMbI: MArHUTOMIEKTPHYECKHE, INEKTPOMATHUTHBIC,
5AEKTPOANHAMHYECKUS, (PEPPOANHAMIMECKHE, HHAYKLHO HHbBIE, 3IEKTPOCTATUYECKHE U T.A.

Ilaan paboTer

1. BLi6paTh HOMEp 32AHMS. KOTOPHIA COOTBETCTBYET BailleMy HOMEpPY N0 XXypHany.
TNepBas uAdpa COOTBETCTRYET HOMEPY PUCYHKA, BTOPAs - HOMEPY 3afanus (Tabnuua 1).

2. BHINOAHKTD 3aJaHUs:

- pactuubpoBath Npubop. n306pakEHHBLIA Ha PUCYHKE;

- YKa3aTb BYJL HIKAMbI;

- YKa3aTh YUCIIEHHOE 3HaueHne HanGonbilel OCHOBHO! NPUBEASHHON NOTPELIHOCTH;
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- ONNCATh YCTPOHCTBO M MPUHUMIT AeHCTBHf NpHOOpa, H30DpamEHHOTO Ha KApTOUKE (CM.
NpHAOKEHUE);
- yKa3aTb JOCTOWHCTBA W HEAOCTATKN NpUbopa NaHHOH CHCTEMbI (CM. NPHAOKEHHE).

Tabnuua | — JanHbie s BBINOJHEHUS 3a0aHUHA.

Ne pucynka Ne 3ananus Bua npubopa
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OcHOBHBIE HCTOUHHRH!
Cunzees KO.I'. DNeKTpoTeXHMKA ¢ OCHOBaMHM JIEKTPOHHKH: y4eb. nocobue ana npod.
YUMITHLL M KOANEUKEH: COOTBETCTBYET TOC. CTaHAAPTY, YTB. MuHoGpasosanus PO /HO.I'.Cunnees
4-¢ w3n.ctep. Pocros-ta-Tlony: ®enuxc, 2004, — 384 ¢, (Hauansnoe npodeccronanbHoe
obpaszoBaHHe).

JlononHuTebHbIe HCTOYHHKH:

3agavHUK no dfekTpoTexHuke: ydueG. mocobue ans HITO: pex. ®3C MunoGpasosanus
Pocen / T1.H.Hoeukos, B.f.Kaydman, O. B. Tonuees n ap.  2-¢ u3ll. ctepeotun.— M. Akanemus.
2002. - 336¢.

Cubnkun 10.JI. CripaBouHHK 3MeKTpOMOHTaKHHKA:: yueb. nocobue ans HITO: pomyuero
MuHo6pazosanus Poccun / KO J1. Cudukun.- M.: Axagemus, 2008.- 336.

Apoukuna T.B., Bononapckas A.A. Dnextpotexnuxa: Pabouas Terpans: yue. nocobue pis
HI1O: zonymero MunoSpazosanus Pocenn / T.B. Spoukuna, A.A. Bononapckas. — 5-¢ H3A., CTeP. -
M.: Axanemus. 2008.- 96c¢.

MPUITOKEHUE

MarH“TO?J’leKT]’)H‘leCKa fl CHCTeMa
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Pabora MeEXaHH3MOB OCHOBAHA HA B32aHMMOJEHCTBHM MArHUTHOIO MOTOKZ NOCTOSAHHOTO MArHWTa 1
TOKa, NPOXOAALEro Mo Karywke (pamie). BosHukatoumi npH 3TOM BPalLAIOUWMEA MOMEHT OTKIOHSET
TMOABIDKHYIO 4aCTh MEXaHH3Ma OTHOCUTENBHO HEMOABUXHOW.

| — CHAbLHBIT MOCTOSHHBLI MarHWT; 2 KaTylika (pamKa) npAMOYrosbHoi ¢opmbi; 3
MORIOCHBIE HAKOHEUHHKU; 4 — UMAMHAPHUUECKUt CEPOEUYHHUK; 5 — MArHUTONpoBoA; 6 — rpysukH; 7 —
cTpenka, 8 — pacTaKKkH

PrcyHOK 1 — MarHHTO3EKTPHHECKHI MEXAHH3M ¢ BHELIHMUM MarHUTOM

ToK K paMKe NOJABOAWTCS YEPE3 ABE CNUPANbHBIE NPYXKUHBI, KOTOPHIC 0HOBPEMEHHO CIYXKaT
AfA  CO3JAHMA  MPOTHBOAEHCTBYIOLLETO — MOMEHTa.  MOMENT,  CO3aBaeMbiif  NPY:KHHOM.
NPOTNIOPLUHOHAIEH YTy 3aKPYYHBAHUS, TTOITOMY

rue K2 — nocTosiHHbIA K03 dULNEHT;
 — YTOJi IOBOPOTA PaMKH (PABHEIA YTy 3aKPYYHBAHHSA NPYKHHbI).
VuuTIBAs, YTO B MOMEHT OTCUETA. KOT/a CTpeNika HENOABIKHA, My=Mp, nomyuacm

kl=k-a
U3 3T0T0 paBeHCTBA HAXOJAHM
k
a=—"‘-I=k-1
kZ

TaknM 06pasoM, yroJ TOBOPOTA PAMKH 1 CTPE/KH-YKa3aTessl MporopuroHaniel ToKy, T.e. npubop
MO3KET ObITh OTIPATYMPOBAH KaK aMIIEPMETP,  UMETh PABHOMEPHYIO LUKANY.
Ha ocHosanuu 3akoHa Oma umeem.

/=D_,
R

"
rae U Hanpskenve Ha 3wknMax npnéopa;
Ry, — 3NMEKTPUHECKOE COMPOTHBIEHHE PaMK NpHGopa.

TMocne NoACTaHOBKH noJayvaeM

ko,
a=—-U.
Rn
k
[MocKoABLKY OTHOWIEHHE — [ JAHHOTO MPHOOpa — BENMYHHA NOCTOAHHAS, MOCIICAHEE BbIPAKCHUE

n .
NOKa3bIBAET, UTO NPHOOP MOXKET GITH OTrPagyUpPOBaH Kak BONBTMETP.
VenokoeHHe B MEXaHW3Me MarHUTOHHAYKIMOHHOE.
JlocTOMHCTBA MATHUTOANIEKTPHUYECKOrO MEXAHH3Ma:
- GonbLUAs YYBCTBUTELHOCTD;
- Manoe cobeTBeHHOE NoTpebneHHe MOLLHOCTH;
- Manoe BAMAHUE BHELIHWX MArHWTHBLIX ONeH;
- IMEET PABHOMEPHYIO LLIKany.
HepocraTiu:
- CHOKHOCTb KOHCTPYKLIH;
- UYBCTBUTENILHOCTD K MEperpy3kam;
- fIPUrOAHOCT PaGOTHI TOJIBKO Ha MOCTOSAHHOM TOKE.
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3JleKTp0Illl HaMHYecKasa cucreMa

PaBoTa MEXaHU3MOB OCHOBAHA Ha B3aMMOAEMCTBUH MarHWTHBIX f0eH ABYX KATYIIEK ¢ TOKAMU —
HENOABHIKHOM | W NOABIBKHOI 2 (pucyHOK 2).

PucyHok 2 — DeKTpoAHHaAMHUECKNI H3MEPHTENBHbIH MEXaHH3M

TTosBUXKHAS KATYILKA, YKPETJICHHAs HA OCH WM PACTDKKAX, MOXET NOBOPAaUNBATHCA BHYTPH
HenoABWKHON. TIpy nporexannn B 0OMOTKaX KaTyulek TOKOB i M [z BOHMKAIOT 2/1€KTPOMATHUTHBIC
CHITLI, CTPEMSALUMECS TAK MOBEPHYTH NMOABIKHYIO YacTb, YTOOBI MarHUTHLIE MOTOKW MOABIKHON W
HETOABWIKHON KaTYLIEK COBNANM.

VenoKoeH e — BO3AYLIHOE WIH MArHHTOUHAYKLHOHHOE.

{oCTOHHCTBA JEKTPOAUHAMHUECKHX MEXaHWIMOB:

- 0/IMHAKOBbIE 10KA3aHUS Ha NOCTOSHHOM M MEPEMEHHOM TOKE;

- cTaBuABHOCTD NOKA3aHUIE BO BPEMEHH.

Hepocrarku:

- HEBBICOKAsA YYBCTBHTEILHOCTb;

- BoabLoe cobeTaeHHOE MNOTPEGACHNE MOLLIHOCTH;

- YYBCTBHTENBHOCTD K Meperpy3kam;

- BIIMSHNE BHEWIHAX MArHUTHBIX MONEH;

- BMAHHE TEMIEPATYPhl OKPYKAIOWIEH CPelbl.

MeppoanHaMHuYecKas cHCTeMA

Mexanusmst  QeppOAMHAMHYECKON CHCTEMBl  OTIMHYAIOTCA  OT  JACKTPOAMHAMHYECKUX
MEXAHU3MOR TEM, YTO HEMOABHXKHAA KATYLIKA HMEET MAarHUTONPOBOJA H3 MATHHTOMSTKOIO IMCTOBOFO
marepuana,

CyluecTByeT ABE  KOHCTPYKUMH  (PeppoAMHAMMYECKMX — MEXaHW3MOB — OfHO- W
NBYXKATYLIEYHbIE.

VCNOKOEHHUE - KUAKOCTHOE W MArHWTOHHAYKLMOHHOE,

IHocTounerBa (GeppoaAMHAMHUECKIX MEXaHH3MOB:

- Manast BOCAPHUMMHBOCT K BHELUHUM MAaTHUTHBIM NOMAM:

- masoe cobeTREHHOE NOTPEONIEHHE MOLWHOCTH;

- 6onblIO# BpalIAKOILMK MOMEHT.

HepocraTku:

- HH3KHH YAaCTOTHbII JWanasoH;

- HU3KAasi TOYHOCTb.

INEeKTPOMATHHTHAA CHCTEMA

PaboTa MeXaHHU3MOB OCHOBAHA Ha B3aMMOAEHCTBUW MATHUTHOTO MOJMA, CO3JAAHHONO
HEMONBHKHON KATYWIKOH, N0 0GMOTKE KOTOPOH MPOTEKAET M3MEPAEMBbIH TOK € (PEPPOMArHHUTHLIM
CepaeUHHMKOM, IKCUEHTPUUHO YKPETNEHHBIM HA OCH (PHCYHOK 3).
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| — nnockast KaTylika; 2 — CepAEHHUK; 3 — OTIOPBI WITH PaCTAKKH
PucyHok 3 — DNeKTpOMarHHTHbII MEXAHU3M C MNOCKOW KaTYIKOH

Bpatuarouiuii MOMEHT NPOTIOPLHOHANEH KBaApaTy TOKA, TaK Kak MAaTHHTHbIC NONA KATYIIKH W
CEP/IEMHMKA COZAAIOTCH OHHM M TEM HKe H3MEPSEMBIM TOKOM, MIPOTEKAOLINM TI0 KATYIUKE:

1"[”,':1(]']7; j\l”,‘=k:.a;
k-IP=k o,

a=fipoppfop

2 n

INocnearee BbIpakeHHe fOKA3bIBAET, YTO Yrojl OTKIOHEHWS CTPeNKd NPOROPLMOHANEH
KBagpaTy Toka win HanpsxeHus. [lkana npubopa ksappaTHuHas, CkaTad B Hawane, T.e.
HEPABHOMEPHAS.

JI0CTOMHCTBA 3IEKTPOMArHHTHBIX MEXAHH3MOB!

- MPUrOAHOCTb JUTA paboThbl HA MOCTOAHHOM W NEPEMEHHOM TOKE;

- YCTOMYMBOCTh K TOKOBBIM NEPErpy3KaM;

-MPOCTOTA KOHCTPYKLMH.

HeaocraTku:

- BAMAHME BHELIHMX MArHUTHBIX NONEi:

- HEPABHOMEPHOCTh LHKAIBI;

- BonbLIoe COBCTBEHHOE NOTpedneHre MOLUHOCTH.

3nempocTaTuquKaﬂ CHCTEMA
Tlepemeu.leHMe NOABWKHON uacTu MPOUCXOOMT TOA nevicTBHEM JHEPTUHN BJICKTPUUECKOTO

MONS CUCTEMDBI JBYX HIM HECKONBKHX SIEKTPUYECKHM 3apAXEHHBIX TPOBOAHMKOB (PHCYHOK 4)
CBSI3GHO ¢ M3MEHEHHEM EMKOCTH CHCTEMbIL.

| — 3neKTpObE; 2 — CEKTOPOOOpa3Han NIACTHHA; 3 — yKasaTenb
PucyHOK 4 — DNEXTPOCTaTHIECKUH N3MEPHTENLHBIA MEXaHN3M
JIOCTOHHCTBA SAEKTPOCTATHUECKMX MEXAHH3MOB:
- He BAMSIIOT 4acToTa B (JopMa KpHBOH NPUIONKEHHOTO HANPHKEHUS;
- HE BAUSIOT TEMIIEPaTypa ¥ BHELHHE MarHUTHBIE NOIS.

HeaocraTkn:
- 0Ka3bIBAIOT BAWAHWE BHELIHHE DACKTPUUECCKHE TIONIS;
- Manas YyBCTBUTEABHOCTD.

41




image93.png




image94.png
Bbll’lp‘ilMHTeJ]bHaﬂ CIICTEMA

Ilns Toro uToGbl MArHHTODNEKTPHYECKHE MEXaHM3MBl MOXHO OBIIO HCTOJB30BATH U
M3MEPEHHS Ha MEPEMEHHOM TOKe, HYXKHO npeobpa3oBaTh NEPEMEHHEIIH TOK B MOCTOSHHbIA.

B kauecTBe npeoGpazoBarenedi MEPEMEHHONO TOKa B NOCTOAHHBIH 1MPOKOE PACNPOCTPaHEHHE
NOYUHITH NONYIPOBOAHNKOBLIE BHIIPAMHUTENK. BLINMpAMATENBHEIA npuGop npeactaBnseT cobok
COUETAHME  MATHWTODNEKTPHYECKOr0  W3MEPUTENbHOTNO — MEXaHM3Ma ¢ BbIAPAMUTENEM  Ha
MOAYNPOBOAHUKOBBIX AHOAAX.

CxeMa M3MEpPUTENBHOMO MEXaHH3Ma ¢ OJHOTIONYNEPHOAHLIM BLITIPAMHTENEM MPEACTABICHA
Ha PUCYHKE 5.

Vo,

PucyHox 5 — Cxema W3IMEPHTEIBHOTO MEXaHU3MA

Cxema H3MEPHTENEHOTO MEXaHH3Ma ¢ ABYXMOAYMEPHOTHBIM BBINMPAMUTENEM TIPEACTaB/ICHA HA

pHCYHKeE 5.
: <@>
Je- @
a) 8) )

a) TpancopmaropHas; G) MOCTOBAS; B, I) CXEMbl MOCTOBBIE C 3aMEHO# AMO0B PE3UCTOPAMH
PucyHok 5 — CXeMbl H3MEPUTEbHBEX MEXAHU3MOB

6)

Jocrouncrsa npubopos:

- BBICOKas YyBCTBUTENLHOCTB;

- Maioe cOBCTBEHHOE MOTPeOIEHHE MOLLHOCTH;

- LIMPOKUIA YACTOTHBIA AMATa30H.

HepoecTtatku:

- HEBbICOKAR TOYHOCTb;

- 32BUCHMOCTD MOKa3aHHil OT JOPMbI KPUBO# U3MEPAEMOil BENTHUMHBL.

HMupykunoHHan cucreMa

KoHcTpyKuus # NpHUIHn AeficTeus. [IpHHLYN JeHCTBUA MHAYKUMOHHBIX MPUGOPOB OCHOBAH
HA B3aUMOACHCTBMM ABYX WM HECKOJBKMX TEPEMEHHBIX MArHUTHBLIX TIOTOKOB C TOKaMmH,
WHIYLUHPOBAHHBIMU B MOABWKHOM TPOBOAHHKE (Hampumep. Aucke). THAMUHBIM MPEACTABUTENEM
ATOil CHCTEMbI SBRSETCS KNACCHUECKHH UHOVKIUOHHBIT CHeMUIK  U3MEPUTENTb aKTUBHON SHEPTUMU.

PaccMoTpHM YCTpOHCTBO M MPUHUMN [eicTBUS MHAYKUHOHHOTO O0AHO(A3HOTO CYETHHKA
akTuBHOR oHeprud. Ha pucyHke 6 MoKasaHa YNpOLIEHHAs KOHCTPYKUMS Takoro —mnpubopa.
OCHOBHBIMH 3AEMEHTaMH ABIAIOTCA JIBA MATHUTONPOBONA CO CBOHMH OOMOTKAMY (HanpsHKeHUs M
TOKOBOH), BpALIAIOWIMIACA AUCK M CUETHBIN MexaHnaM. Kak 1 BaTTMETP, CHETUHK COAEPHKHT OOMOTKH
TOKA W HANPHKEHHUS. BKIIIOUAETCA CUETHUK B LIEMb TaK K€, KAK 4 BATTMETP.
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