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BBenenue

M3 Bcex BHMIOB OHHEPrMM B HAcTosIlee Bpems Hauboyiee MIMPOKO TNPUMEHSETCS
JJIEKTPOMArHuTHasE SHEPrus, KOTOPYI0 B MPAKTUKE OOBIYHO HA3bIBAIOT  3AJIEKTPHUECKOM.
DJEeKTPOTEXHWKAa B MIMPOKOM MOHUMAaHUU — 3TO HayKa, M3y4arolas CIOCOOBbl HCIIONb30BaHUS
INEKTPUYECKUX U MAarHUTHBIX SIBJICHUM JUIS  TPAaKTHYECKUX  LeJeil. DNeKTpOTEXHHUKA
OXBAaThIBACT OOJIBIION KOMIUIEKC BOIIPOCOB U pa3/ielicHa Ha psii 00JIacTei.

[upokoe HpUMEHEHHE 3JIEKTPUUYECKON HHEPruM OOBICHIETCS €€ LIEHHBIMU CBOICTBaMH,
BO3MOXHOCTbIO 3(Q(PEKTUBHOIO NpeoOpa3oBaHUs B JpyrHe BHJIbl 3HEPruM (MEXaHWYECKYIO,
TEIUIOBYIO, CBETOBYI0, XUMUYECKYI0) C II€JIbI0 MPUBEJIEHUS B JEUCTBHME MAIIMH M MEXaHHU3MOB,
IIOJyYEHUsI TEIUIOTHl M CBETa, M3MEHEHUS XMMHUYECKOIO0 COCTaBa BEIECTBAa, NPOM3BOJACTBA U
00pabOTKN MaTepHasoB.

Ha ocHoBe »nnekTpudpukanuy Bce IIHMpe BHEAPSAETCS KOMIUIEKCHAs MeEXaHW3auus |
aBTOMATHU3alMsl [TPOU3BOJCTBEHHBIX MPOLECCOB. VIHTEHCMBHO pa3BUBAETCS 3JIEKTPOTEXHOIOTHS —
ANEKTPOTEPMHUIECKUE U AIEKTPOIUTUIECCKHIE CIIOCOOBI OTYYCHUS M 00paObOTKH METAIIIOB.

OJNEeKTpOHUKA SBISETCS O00JacTbi0  IEKTPOTeXHUKHM. OHa paccMaTpUBaeT JBU)KEHUE
3apsHKEHHBIX YaCTHUIl B BaKyyMe, B Ta30BO cpejie WK TBEPAOM TeJI€ U YIPaBIE€HUE ITUM JBHKEHUEM
C LEJIBIO Pa3IMYHOI0 poja npeoOpa3oBaHUM 3JIEKTPUYECKUX BEIMYUH WM OJHOTO BU/A SHEPIHHU B
Jpyroi. DIEeKTPOHHKA OXBAaTHIBAET BONPOCHI IPOU3BOJACTBA U IPUMEHEHHUS SJIEKTPOHHBIX TPHOOPOB.

[IpakTHdyecku HET OTpaciu IMPOMBILIUIEHHOIO MPOM3BOJACTBA MM OOJAacCTH HAyKW, /i€ He
UCTIOJIb30BAIMCh Obl HOBEHIME AOCTIIKEHHS SJIEKTPOHUKU M HE MPHUMEHSUIUCH Obl AJIEKTPOHHBIE
npubopbl. CoBpeMeHHAasl JIEKTPOHMKA IO3BOJISIET CO3[aBaTh MHMHUATIOPHBIE YCTPOWCTBA NS
aBTOMATHU3ALMH U YTIPABJIEHUSI IPOU3BOICTBEHHBIMH IIPOLIECCAMMU.

[upokoe npuMeHeHNe MEKTPOTEXHUKH BO BCEX OTPACIISAX MPOMBIIIEHHOTO MPOU3BOJICTBA U
Bce OoJibllee MPUMEHEHHE HIIEKTPOHUKHN B TEXHOJIOTMYECKHE MTPOLECChl TPEOYIOT IIyOOKUX 3HaHUHN
MOJIOABIMH CIIEHAATMCTAMUA OCHOBHBIX BOIIPOCOB 3JIEKTPOTEXHUKH U DJIEKTPOHUKH.

B pesynbrare uyuenus yueOHOM AUCHUIUIMHBI 00yUarOIIUNACS TOJIKEH:
3HATh:

- poJIb U MECTO 3HAaHUM MO Y4eOHOH AMCLUMIUIMHE NMPU OCBOCHUHM OCHOBHOM 00pa3oBaTEsIbHOMN
IIPOrpaMMbl KOHKPETHOM CIIEUaIbHOCTH.

YMETb:

- PACCUUTBIBATH APAMETPBI PA3IUYHBIX JJIEKTPUUECKHUX LETICH.

B nmpouecce u3ydeHus AUCHMIUIUHBI «OJIEKTPOTEXHUKA U AJIEKTPOHHMKA» MPEITyCMOTPEHO
BBINOJIHEHUE OJTHON KOHTPOJIBHOM paboTBhI.

JUnst MpOBEpKH 3HAHHI 00YYarOIUXCs 10 OKOHYaHWU 00y4YeHHs MPEeIyCMOTpEHa cada SK3aMeHa
110 JUCLUILINHE.

INPOTPAMMA YYEBHOH JUCIUAILIAHBI
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Tema 1.1. DinekTpuueckoe moJie

[Monstre 00 onekTpudeckom Tmone. OCHOBHBIE XapaKTEPUCTUKU DIEKTPHUECKOTO TOJIS:
HaIpPsSHKCHHOCTh TIOTCHIIMAJIA W AJICKTPUUECKOE HarpsikeHue. [IpOBOAHMKUA M AIEKTPUYECKOE
HanpspkeHue. [IpoBOOHUKKM B DJIEKTPUYECKOM TMIOJIE M JJICKTPUYECKOE HSKPaHHPOBaHUE.
JIMpIeKTpUK Kak cpeia ANEKTPUUIECKOTO mods. J[usnekTpudeckast MpOHUIIAeMOCTh: a0COIIOTHAS U
OTHOCHUTEINbHAS. DJIEKTPOINPOBOAHOCTh AUAICKTPUKOB. [ToHATHE O MUAINEKTPHUUECKHX IMOTEPSAX
SHEPTUH. DIEKTPUUECKas TPOUHOCTh U IPOOOH TUANIEKTPUKOB. KOpOTKHE CBEICHUS O Pa3IMYHBIX
ANEKTPOU3OJSAIMOHHBIX Marepuanax (razoo0pa3HbIX, XKUAKUX, TBEPIABIX) U UX MPAKTUUYECKOE
u3MepeHue. Dnekrpuueckas eMmkocTb. Konaencaropsl. CoelMHEHHE KOHIEHCATOPOB.

Cmyodenm 0ondicer 3Hamy:

— OCOOCHHOCTH JJICKTPHUYECKOTO TIOJIA, €ro  XapaKTepUCTUKH, H300paKeHUeE.
[IpuMmeHeHHe TUANIEKTPUKOB Ha MpakTuke. VX BUABI, 0COOCHHOCTH. 3HATh (hopmyIry
€MKOCTH TUIOCKOTO KOHJIEHCATOopa.

Ymemns:

— pacCuUMThIBaTh HANPSHKEHHOCTH AJIEKTPUUYECKOTO TMOJIs, MOTEHIMAN, JJIEKTPUYECKOE
HanpsokeHue. [lomcuuThiBaTh €MKOCTh KOHACHCATOPOB M IMPOU3BOAHMTH pacyeT
SKBUBAJICHTHOM €MKOCTH TIPH TMOCIEAOBATEILHOM, MapaieTbHOM M CMEIIaHHOM
COCTUHEHUH. YMETh BBIOMpaTh IUAJIEKTPUKU IO €ro MapaMeTpaM U 3aJaHHOMY
AIIEKTPUUECKOMY HAIIPSKEHUIO.

CamocmosmenvHas paboma cmyoeHmos.

3aKOHCIIEKTUPOBATh W W3YYUTh  TEMY:  CIHOCOOBI  COEAMHEHHUS  KOHJIEHCATOPOB
(mocnenoBaTenbHOE, MapalljieIbHOE U cMelIaHHoe). BeiBoa popMys SKBUBaJICHTHON €MKOCTH.

Paccuntarh Mo MHANBUAYATHHBIM 33/IaHUSIM SKBHBAICHTHYIO EMKOCTh OaTaper KOHJICHCATOPOB
u ee pabouee HaIpsHKEHUE.

DJileKTpuYecKHe 1elH NOCTOSIHHOIO TOKA.

OO6mue cBeneHus 00 ANIEKTPUUECKHX IENAX: OmpelereHue, Kiaccuuraius. DIeKTPUIeCKHii
TOK €ro ONpEeJEeJeHUE, HANpaBICHHE, CUja TOKA, IIOTHOCTh. DJIEKTPUYECKAs MPOBOAUMOCTb H
CONPOTUBJIEHUE NIPOBOJHUKOB. 3aBUCHUMOCTb CONPOTUBJIEHUSI OT TeMIlepaTypbl. 3akoHOM Oma ais
ydacTka U MOJHOU nenu. OCHOBHBIE AJIEMEHTHI 3JIEKTPUYECKUX LENEH: HCTOUYHUKU U NPUEMHUKU
3JIEKTPUYECKOM 3Hepruu, nx MomHocTh U K.I1.Jl. Ha3HaueHne BCIIOMOraTeNbHbBIX 3JIEMEHTOB LENH
pexuMy pabOTBl DIEKTPUYECKON IIeTH: XOJOCTOW XOJA, HOPMAJIbHBIA, pPaOOYMil, KOPOTKOTO
3ambikaHus. 3akoH Jxoyns — Jlenna. Harpes nmpoBoaoB. Beibop ceueHust mpoBOAOB B 3aBUCUMOCTH
OT JOMYyCTUMOIO TOKa. YCJIOBHOE OOO3HAUEHHE Ha DJIIEKTPHUUYECKYI0 CXeMy. YUYacTKH CXeM
3JIEKTPUYECKUX LEIel: BETBb, y3€l, KOHTyp. lloTepss HampsskeHHs B JIMHUAX 3JIEKTPOINEepeNadu.
Pacuer snexTpuueckux memnei ¢ moMmoubto 3HakoB, Oma u Kupxroda. [Tonsitue o pacuere Cl0XHBIX
LICTICH.

Cmyoenm Oondicen 3Hamy:

—  €JUHULBI U3MEPEHUS CUJIBbI TOKA, TOTCHIMAIIA, HAIIPSKEHUS.
— 3akoH Oma I y4acTKa ¥ IOJIHOM LEeNH;
— CXEMBbI BKJIIIOUEHUS aMIIepMeTpa U BOJIBTMETPA B AIEKTPUIECKOM LIETIH;

— 3akoH /oy — JleHna;



nepBoe u BTopoe npasmia Kupxroda.

COCTABJIATh MPOCTEHINNE ITEKTPUUECKHUE CXEMBI;

IIPUMEHATDH 3aKOHBI OMa JIJ1s pacdyeTa IEKTPUUIECKUX LeeH;

BBIOMpATh METO/BI pacyeTa B 3aBUCUMOCTH OT THIIA LI€TIEH TOKa;

IPOU3BOJUTH IpeoOpazoBaHME LENed ¢ TMOCIeNOBaTebHBIM, HapaljelbHbIM U
CMEILIaHHbIM COETUHEHNUEM 3JIEMEHTOB.

COCTaBJIATh ypaBHeHUs Kupxroda i pacyera 3JeKTpUYECKUX LIETeH;

COCTaBJISITh UCXOJIHbIE YPABHEHHUSI JIsl PACUETOB CJIOKHOM IIEMH ITOCTOSIHHOTO TOKA, B
TOM 4YHCJIe ypaBHEHHE OajlaHca MOILITHOCTEHH;

Camocmosmenvhas paboma cmyo0eHmos.

M0 WHAMBUIYAIbHBIM 33JaHUSIM ONPENENIUTh SKBUBAJIEHTHI CONPOTHUBICHUE
AIEKTPUYECKOM e CO CMEIIaHHBIM COCIMHEHUEM JJIEMEHTOB.

MPOM3BECTH pacUeT SJICKTPUUYCCKUX Ierned mo 3akoHaM OMa M COCTaBUThH OajaHC
MOIITHOCTEM.

MOJIyYUB CXEMY CJIOKHOW DJIEKTPUYECKON IIEMA pacCcYUTaTh TOKHA 10 3aKOHY
Kupxroga.

Tema 1.2. DiekTpu4eckne nenu 0IHO(A3HOr0 NepPeMeHHOr0 TOKA.

[Tapamerpsl u QopMbl TpENCTaBICHUS TMEPEMEHHOTO TOKAa U HampshKeHHs. AKTHBHOE

COIIPOTUBJICHUC, MHAYKTHUBHOCTb U CMKOCTDH B IICTIM IICPEMCHHOI'O TOKA. BpeMCHHbIC 1 BCKTOPHBIC

IUarpaMMbl TOKOB M HampspkeHui. Mcmonb3oBanune 3akoHOB Oma m mpaBuina Kupxroda ms

pacuera dIEKTPUUYECKUX IeNel NepeMeHHOro Toka. Pe3oHaHc HampsKeHU U TOKOB. AKTUBHas,

PCaKTUBHAA U IMOJHAA MOIIHOCTH B LCIKU NMCPEMCHHOIO TOKA. KOB(b(i)I/IHI/ICHT MOIIHOCTH H €I0

3HA4YCHUC.

Cmyoenm OondxceH 3Hamy.

napaMeTpsl U GOpMbI PEACTABICHUS IEPEMEHHOTO TOKA;

AJIEKTPUYECKUE CXEMBbI, BKIIFOUAs] HAITPSKEHHE;
3JIEMEHTOB B LTI [IEPEMEHHOIO TOKA;

3akoH Oma u npaBuiio Kupxroda nms merneii nepeMeHHOTO TOKa;

YCJIOBHUSI BOBHMKHOBEHHUS W OCOOCHHOCTH PE30HAHCA HANPSHKEHHUS W TOKa B IETIAX
MEPEMEHHOTO TOKa;

CBSI3b MEXKIY aKTUBHOM, pEAIbHON Y MOJIHOW MOIIHOCTSIMU;

CHIO0COOBI MOBHITIEHUS KOA((UIIMEHTa MOIITHOCTH.

HaXOJUTh MapaMeTpsl IEPEMEHHOI0 TOKA U HAPSKEHU 10 UX rpadudeckoil popme
IIPEACTABIICHMUS;

paccunuTaTh TOKH IEPEMEHHOTO TOKQ,

CTPOUTb BEKTOPHYIO JUarpaMMy pa3BETBICHHOM M HEPa3BETBJICHHOW LieTei
MIEPEMEHHOTO TOKA;



ONpENENATh AKTUBHYIO, PEAKTUBHYI0 M TMOJHYIO MOIIHOCTH U KO3()PHUIHEHT
MOIIIHOCTH B LEMAX MEPEMEHHOI0 TOKa;
CTPOUTH BEKTOPHBIE AHArpaMMBbl JJIsl PA3IMYHBIX PEKUMOB SJIEKTPUUECKUX LIETICH;

CamocmosmenvHas paboma cmyoeHmos.

3aKOHCHeKTI/IpOBaTb puMEp pacucTta paSBeTBHeHHOﬁ ey MNICPEeMEHHOIo TOKa MCETOAOM

IIPOBOJUMOCTEN.
Omnwucats METOIbI OBBILIEHHUS KO3(PHULIMEHTAa MOIITHOCTH HA 3JIEKTPOCTAHIUAX, TUTAIOIINX PAOHbI

u 00JaCTH.

TpexdasHblii d1eKTpUYECKHE HENU TEPEeMEHHOr0 TOKA.
O6mme cBeneHuss 0 Tpex(aszHbIX JJIEKTpuueckux mnersx. CBemeHne oOMOTOK Tpexda3zHoro

reHepaTopa U notpedburesneil 3Be3qoW U TpeyrodbHUKOM. CHMMETpUYHAas U HECHUMMETPHYHAas
Harpy3ka. TpexmpoBojgHass W YeThIpeXNnpoBojHas JuHMS. Ponp HyneBoro mnpoBoja. Pacuer

TpeX(i)aSHLIX Imereil ¢ ucmoab30BaHMEM 3akoHOB Oma U BCKTOPHBIX JHArpaMM. MOH_IHOCTB

TpexQa3HOH 1emnu.

Cmyodenm OondxxceHn 3Hamy.:

NPUHIUIT COSAMHEHHsI OOMOTOK TIeHepaTopa M IMOTPEOUTENss SHEPTHU 3BE3A0H U
TPEyroJIbHUKOM;

YTO TAKOE CHMMETPUYHAS ¥ HECUMMETPUYHAS HATPY3KH;

COOTHOHICHHUEC MCKIY JIMHEMHBEIM H q)aSHBIMI/I TOKaMM HAIIPSOKCHUSAMU  [IPU
COCIMHEHHH 3BE3/I0M 1 TPEYTOJIBHUKOM (JI711 0OOMOTOK Te€HepaTopa v MoTpeOuTeNei);
Ha3HaYeHHE HYJIEBOTO MPOBOJIA;

CTPOUTHb BEKTOPHBIE JIHMAarpaMMbl TOKOB W HANpsOKEHUH UIsI CUMMETPUYHOH U
HECHUMMETPHUYHOU HATPY30K;

COEMHATh OOMOTKM Tpex(a3HbIX TeHepaTopoB TpaHC(HOpPMATOPOM, MOTpedHuTeneH
3BE3/101 U TPEYTOJIbHUKOM;

pa3nuyate (a3sHOe W JMHEHHBbIE BEJUYMHBI MPH PA3JIMYHBIX COEIUHEHMAX
IIPUEMHHUKOB 3JIEKTPO3HEPIHH;

IIPOU3BOJIUTh U3MEPEHUS TOKOB M HAPSXKCHUM, TpeX(a3HbIX LETsAX.

Camocmoamenvuasn pa60ma cmyOeHmog.
CocTtaBHUTh cXeMy MOACOCIUHEHUS OaHO(A3HBIX U Tpex(da3HbIX MmoTpedutenei u TpexdaszHbmM

LEMSM IIEPEMEHHOTO TOKA.
BbruepTuTh B KOHCIIEKTE BEKTOPHYIO JUAarpaMMy Tpexga3zHoU IeTH cO CMEIeHHEeM HelTpau.

Tema 1.3. Tpancpopmartopsbl

Hasnauenue Tpanchopmaropos, ux KiacCupUKaIIHS.

Bxnan Pycckux yuenbix H.H. S6mouxoBa u M.O. lonuBo-/[00poBOJIBCKOTO B CO3aHUU U
UCIOJIB30BaHUU TpaHcopmaropoB. OmHodasHbIli TpaHCcHOpMATOpP, €r0 YCTPOWCTBO MPUHIIMIT

JICHCTBUS, YCIOBHOE O0OO3HaueHue, koddduimeHt tpanchopmarmu. BHeEIIHSS XapaKTepHCTHUKA
tparchopmaropa. Pexxum paboTel TpaHchopMaTopa: X0JI0CTOH X011, pabouee KOPOTKOE 3aMbIKAHHE.



IMorepu »sueprum u K.IL.JI. Tpanchopmaropa. IloHstne 00 U3MEPUTENBHBIX, CBAPOYHBIX
TpaHcopmaTopax, aBToTpanchopmMaTopax.

Cmyoenm 0ondicer 3Hamb.:

YCTPOMCTBO W MPUHITUI ACUCTBUS TpaHchopmaropa;

KaK OIpeessITh MapaMeTphl TPaHCPOPMATOPOB 0 MACTIOPTHHIM JIaHHBIM;

Kak onpeaenuts norepu MmomnHoctu u K.I1./]. mo pe3ynbTatam u3MepeHuit;
K03 durmeHT TpaHchopMaIiu 10 JAHHBIM U3MEPCHHI TOKOB M HANTPSHKCHUI;

pa3nuyaTh PeXUMBI pabOTHl TPAaHCPOPMATOPOB;
PETyIUpOBaTh BHIXOHBIE HATIPSYKEHUS C IIOMOIIBIO0 aBTOTpaHchopMaTopa;
pazianyaTth TpaHC(HOPMATOPHI MO PA3TUIHBIM KOHCTPYKTUBHBIM MTPU3HAKAM.

Camocmosmenvnas paboma cmyoeHmos.

N3y4nTth 1 3aKOHCTIEKTUPOBATH YCTPONUCTBO U MIPUHIIMII IEHCTBUS CBAPOUYHOT0 TpaHchopmaTtopa

Tema 1.4. 3J1eKTpnqec1me MAaIllUHBbI MOCTOAHHOTO U IIEPEMEHHOI'0 TOKA.

QHCKTpI/I‘-ICCKI/Ie MalIvHbI IICPEMCHHOI'O TOKA UX HA3HAYCHUC U KJ'IaCCI/I(bI/IKaL[I/I}I. yCTpOf/'ICTBO

Tpex(}a3HOro aCHHXPOHHOTO AeKTpoaBuraress. [lomydyenue Bpamaronerocs MarHuTHOTO OIS

B Tpexda3HbIX deKTpoABUrarTenax. [I[puniun paboTel Tpexpa3HOTO aCHHXPOHHOTO ABUTaTes.
[Tyck B X0 M peryaupoBaHue CKOPOCTH BpaIlleHUsI ACHHXPOHHBIX aBurareneii. Omnoda3Hbiii

QJICKTPOABUI'ATCIIb.

YCTpOﬁCTBO U IpHUHIOUIT JIeiCcTBUS QJICKTPUYCCKUX MAlIUH MOCTOSIHHOI'O TOKAa. MarxauTtHas u
QJICKTPHUYCCKAaA LCIIb.

Obpatumocts MamuH. ['eHepaTopbl MOCTOSHHOrO TOKa. Kitaccudukamms XapakTepUCTUKH.

FeHepaTop C HC3aBHCHMbBIM U IapaJlJICJIbHbBIM BO3JICHCTBHEM. 3H€KTpOI[BI/IFaTeJII/I napaajiCjbHOIO,

II0CJIEIOBATEILHOIO U CMELIAaHHOTO BO3JEHUCTBUs MX NpuMeHeHue. Ilyck B X0z, perysimpoBaHus

YaCTOThI BpallCHUA BHGKTPOHBHFaTCHCﬁ IIOCTOAHHOI'O TOKA.

Cmyoenm 0oadxceH 3Hamy.

YCTPOMCTBO U MPUHIIUI ACHCTBUS ACHHXPOHHBIX 3JIEKTPOIBUTATENIEH;

CIIOCOOBI MIX TTyCKa B 3aBUCUMOCTH OT MOIIIHOCTH,

MOYEMy 4YacTO BpallleHUs POTOpPa ACHHXPOHHOTO ABUTATEs] MEHBIIE CHHXPOHHOM
Y4acTOTHI BpallleHUSs;

METO/Ibl PETYIMPOBKU YaCTOTHI BpPAIllEHUsI aCHHXPOHHOTO JIBUTATES;

YCTPOWCTBO Y IPUHIUII AEUCTBUS MIEKTPUYECKUX MALINH ITIOCTOSIHHOTO TOKA;

CTIOCOOBI ITyCKa 3JIEKTPOABUTATEICH TOCTOSTHHOTO TOKA.

OMPCACIIATL: THII, MapaMCTp ABUIAaTCIIsL IO €r0 MAPKHUPOBKU YaCTOTY BpallCHUA
poTopa 1o 3HAYCHUIO CKOJILKCHHA U HaCTOTC TOKA B CCTHU,

MNOAKIIIOYAaTh ABUTATECJIb K CETU U OCYHICCTBJIIATH €0 IIYCK U pEBEPCUPOBAHUC,
OIpCACIINTDL TUIIBI U IIapaMCTPbl MAaIIMHbI IIOCTOAHHOI'O TOKA 110 UX MAPKHUPOBKEC;

CTPOUTH XapaKTCPUCTUKU I'CHEPATOPOB IMMOCTOAHHOT'O TOKA 110 JJaHHBIM I/ISMepeHI/Iﬁ;



MNOJAKIIIOYUTL ABUIATCJIb K CCTH, OCYHICCTBIIATL €TI0 IIYCK U PCTYIIMPOBKY YaCTOTBI

BpaIeHUsI.

Camocmosmenvnasn paboma cmyoeHmos.
3aKOHCIIEKTHPOBAaTh MeXaHWueckue u paboume xapakrepuctuku JIIT He3aBucumoro wu

napaujiCJIbHOTO B036y)KIlCHI/IH.

3apI/ICOBaTI) CXEMY BKIIFOYCHHA ABUTATCIIA IOCTOAHHOTO TOKA MapaljICJIbHOT'O BO36y>KI[CHI/ISI.

Onucath NpUHIUN pabOThl FeHEpaTOpa CMEIIAHHOTO BO30YKIECHUS.

Tema 2.1 IlosrynpoBOAHUKOBBIE MPUOOPHI.

Onexkrpoduznyeckue cBoiicTBa NoIynpoBoAHUKOB. COOCTBEHHAs M MPUMECHAs IIPOBOAUMOCTb.

DJeKTPOHHO-BIPOYHBIN TIEPEXO]T U €T0 CBOICTBA. BonbrammnepHas xapakTepucTUKa.

yCTpOﬁCTBO W TUIIBI AUOA0B, UX IPUMCHCHUC. O6H_II/IC CBCACHUA O ITOJICBBIX TPAH3UCTOPAX.

Tpucropsl, paboTa, MapKUpPOBKa, IPUMEHEHHUE.

CmyOdenm Oondicer 3HamMv:

ymemy:

napamMeTpbl MOTYIPOBOJHUKOBBIX TPHOOPOB IO UX XapaKTEPUCTUKAM;

MNPUHIUI pabOThI MOTYTIPOBOJHUKOBOTO IMOJIa U €r0 MPUMEHEHHE;

MPUHLIUI PaOOTHI OUIIOISPHOTO TPAH3UCTOPA, €T0 CXEMbI BKIIIOUEHHUS U TIPUMEHEHUE;
MPUHIUI PabOTHI MOJIEBOTO TPAH3UCTOPA, €T0 OTIANYHUS OT OUTIOISIPHOTO;

NPUHIUI paOOThl U IPUMEHEHUE TPUCTOPOB.

OTIPENIETISATH TUIIBI POBOJHUKOBLIX TPHUOOPOB MO UX MAPKUPOBKE;
MIPOU3BOAUTH U3MEPEHUS TOKOB M HANPSDKEHUHM MPHU CHSATHUM BXOAHBIX M BBIXOJHBIX
XapaKTEPUCTUKU OUTOISPHBIX TPAH3UCTOPOB.

Camocmosmenvhas paboma cmyoeHmos.

N3006pa3uth ycnoBHbIE 0003HAYCHUS PA3TUYHBIX TUITOB MOTYTIPOBOIHUKOBBIX MPHOOPOB,
OIUCaTh KPaTko UX paboTy NpUMEHEHHE (110 CIIPABOYHHKY ).

DJIeKTPOHHbBIE BHINPSIMUTEIN U CTAOMIN3ATOPBI.
BrimpsiMutenu ux HazHaueHHE, Ki1accupuKanus 00001eHHas CTpykTypHas cxema. OnHodasHbie

n TpeX(i)a?)HBIe MPUHIOUIINAJIbHBIC CXEMbI BBIIIPAMIICHUS, UX ITPUHIIUIT HeﬁCTBHH, COOTHOLICHHUA

MCKIY OCHOBHBIMH JJICKTPUYCCKUMHU BCIIMUYMHAMHA CXCM. CFJ'Ia)KI/IBaIOH_[I/Ie (1)I/IJ'IBTpI>I, ux

Ha3Ha4YCHUC, BUABI. CTa6I/IJ'II/I3aTOpr.

Cmyoenm 0ondicen 3Hamy:

ymems:

CTPYKTYPHYIO CXEMY BBIIPSIMHUTEIIBHOIO YCTPOKCTBA;
BUJIBI CXEM BBIIIPSAMIICHUS, UX PUHIUIIBI paOOTHI U MTapaMeTPhI;
CXEeMBI CTa0MIIN3aTOPOB U UX MIPUHIUN PabOTHI;

CXCMBI CITVIA’KHMBArOIMUX (I)I/IJ'ILTPOB N UX HA3HAYCHHUC,

COCTABIISATH CXEMBI OJTHO - ABYXIIOIYIIEPUOIHBIX BBIPSIMUTENICH;
I/1306pa)KaTI) rpa(bmcn BBIIPAMUTCIIBHBIX TOKOB U HaHpﬂ)KeHI/Iﬁ AJId pa3IMYHbIX THIIOB
BBINPSIMUTETICH;



— OOBSICHUTH PabOTy pAa3NUYHBIX CIIAKUBAIOIMIUX (UIBTPOB, PabOTy AIEKTPOHHBIX
CTaOUIN3aTOPOB HANPSKEHUS TOKA.
Camocmosmenvras paboma cmyo0eHmos.
ITo cxeme BBIIPAMIICHUS, 3alaHHON TPENoAaBaTeNieM, H300pa3uTh CXeMY BBINPSMIICHUS U
nofo0parh TUIIBI AUOAOB IO 33aHHBIM IMapaMeTPaM CXEMBI.

BOITPOCHI AJ1s1 CAMOKOHTPOJISA

1. Kakoe siBjieHHe Ha3bIBA€TCS DJIEKTPUUYECKUM TOKOM?

2. B nocnenoBatenpHOi Lenu npoxoaut Tok | = 5A uepe3 BHyTpeHHee Ro = 0,2 OM u BHeniHee
R=2,8 Om conpotusnenue. Yemy paBubl DJ{C uCTOUYHNKA U HaNpsDKEHUE Ha ero BeiBojax? OTBeET:
E=15B;U=14B.

3. Kak unraercsa 3akoH OMa JijIsl y4acTKa Lenu U i Beel nenu?

4. Tpu pesucropa R1 = 15 Om; Rz = 10 Om; Rz =5 OM coearHIIN MTOCIIEI0BATENBHO U
BKJIFOYIJIM B 11€TIh ¢ HanpspbkeHueMm U = 120B. UeMy paBHa MOIIHOCTB, TOTpeOIIsiemMast 1enbio?
Otger: P =480 Br.

5. IlosicHuTe OCHOBHBIE MMapaMeTPhl IEPEMEHHOT0 TOKAa: MEPUO/I, YaCTOTa, aMILIUTYAa, daza,
HavanpHas ¢asa.

6. UTo Ha3pIBACTCS ICUCTBYIOIIMM 3HAYECHUEM TTEPEMEHHON BETUYMHBI U KAaKOW (OPMYII0i OHO
BbIpaykaeTcst?

7. Yto Ha3bIBa€TCS aKTUBHBIM COMPOTUBJICHHEM?

8. UTo Ha3bIBaeTCs UHAYKTUBHBIM COIIPOTUBIICHUEM?

9. Uto Ha3bIBaeTCsl EMKOCTHBIM COIPOTHUBICHUEM?

10. Yto Ha3bIBAaETCS MOJTHBIM COIIPOTUBICHUEM ?

11. Kak Beipaxkaercs 3akoH Oma /J11 Hepa3BETBICHHOM LI C AaKTUBHBIM, HHAYKTUBHBIM U
€MKOCTHBIM COIPOTUBIICHUSAMU?

12. Kak n3zo0paxaercst TpeyrojabHHK COINPOTUBICHUH, TPEYrOJIbHUK HANPSKEHUH [
HEpa3BETBICHHOW LIENU C aKTUBHBIM, UHIYKTUBHBIM U €MKOCTHBIM COITPOTHUBIICHUSIMU?

13. Yro Takoe akTuBHas MOIIHOCTL? EQUHUIIBI €€ u3MepeHusl.

14. Yto Takoe peakTuBHas MOIIHOCTH? ENMHHUIEI €€ n3MEpeHUs.

15. Yrto Takoe mosHass MOITHOCTL? EMUHUIIBI €€ n3MepeHusl.

16. Yto Takoe ko3P PpHUIHEHT MOIIHOCTH?

17. Yto Ha3pIBaeTcs Tpex(a3zHoi CUCTEMON IEPEMEHHOTO TOKa?

18. Kakue cymiecTBYIOT COOTHOIICHHUSI MEXY JIMHEHHBIMU U (Da3HBIMH HAMPSHKCHUSIMU TIPU
COCIMHEHHH B «3BE3Iy»?

19. Kakas cuctema Ha3bIBa€TCsl YETBIPEXIIPOBOIHOM U KOI'/1a OHA IPUMEHSIETCA?

20. B uem 3akirouaeTcst poiib HYJIEBOTO MpoBoAa?

21. Kak M0O>XHO onpeieNIuTh TOK B HYJIEBOM MPOBOAE?

22. HauepTuTe BEKTOPHYIO IUarpaMMy JUHEHHBIX U (Da3HBIX HAMPSHKEHUH U TOKOB MPH
PaBHOMEPHOM Harpy3Ke U COeMHEHUH MOTpeOuTeNel B «3BE311y».

23. Hanumute GpopMyIibl 1Sl ONIpeIeIeHHs] aKTUBHON, peaKTUBHOM U IMOJTHON MOIITHOCTEN
TpexQa3HOH 1emnu.

24. KakoBO OCHOBHOE JJOCTOMHCTBO AJICKTPOIBUTATENICH TTOCTOSTHHOTO TOKa?

25. Kak U3MEHHMTH CKOPOCTh BpAILlEHUS MAIIMHbI IOCTOSTHHOTO TOKA?

26. Kaxkoit a5ekTpogBUTaTeNIh Ha3bIBAETCSI ACHHXPOHHBIM?

27. Kak U3MEHMTD HAIIPABJICHUE BPAILLEHUS pOTOpPAa ACUHXPOHHOTO JBUTATENsA?

28. OT uero 3aBUCUT CKOPOCTH BPALIEHHUs] MAaTHUTHOTO 1M0JisA?

29. Kakue norepu 3HEpruu UMEIOT MecTo B acuHXpoHHOM nBuraresne? KI1/1 neuraresns.

30. Kak myckaeTcsi B X0/1 aCHHXPOHHBIH JIBUraTelb ¢ (pa3HbIM pOTOpOM?
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METOINYECKHUE YKA3AHUSA 11O BBINTIOJIHEHNIO KOHTPOJIBHBIX PABOT

[To nanHOM TUCHUIUIMHE CTYAEHTAMH BBITIOJIHSAETCS OJJHAa KOHTPOJIbHAs paboTa

KonTponbHast paboTta BKIIOYaeT B ceOsl BBIMIOJIHEHUE TATH 3anad B 3amanud Nel paszmena
«ONeKTpOoTeXHUKa», U 3aaaHus Ne2 — noKIaja, BBIIOJHEHHOTO B 3JIEKTPOHHOM BHJIE, 110 pa3leiy
«Onexrponukay. JJokmnan 3aganus Ne2, nomken 0bith ohopmiieH B Microsoft Office Word, mpudrom
Times New Roman, pasmepom 14.

B koHTpONBHON paboTe MPUBOAATCS HEOOXOAMMbIE SCKU3bI, CXEMbI B KapaHjaalie. B TekcToBoi
u rpaduyecKod dYacTAXx paboThl cClIeayeT CcoOMoaaTh TEPMHUHOJIOTHIO H  0003HAYCHUS,
cooTBeTcTBYOImME AerctByrommm 'OCT.

Ha xaxmoi cTpaHuile OCTaBISIOTCS MOJS IUPUHOW 3-4 CM Uil 3aMEYaHUW MPOBEPSIOIIETO
paboThl. 3a OTBETOM Ha IMOCIEIHUI BONPOC MPUBOAMUTCSA CIHCOK HCIOJIb30BAHHOM JIMTEPATYpHI,
yKa3bIBAaeTCs METOJMYECKOEe MOocoOHe, MO0 KOTOPOMY BbIMIOJHEHa paboTa, CTaBUTCS MOJINKUCH
VCIIOJTHUTENISL U OCTaBJISIETCSI MECTO JUUISl PELIEH3HU.

KontponbHas padoTta BeImonHseTcs Ha jmctax (opmata A4. Ha TUTyapHOM JHCTE yKa3aTh
HaMMEHOBAaHUE JUCUMIUIMHBL, KypC, OTJAEIEeHHe, y4yeOHyro Tpymmy, (paMuinio, uMs, OTYECTBO,
TOYHBIN ajpec, BapuaHt. (cM.pmiiokeHuel). BapuaHT paboThl BeIIa€T MPENo1aBaTellb.

Howmep BapuanTa BEIOMpAETCsI HCXO/IS U3 TTOPSIKOBOTO HOMEPA IO KypHATY TPYTIITHL.

3amaua 4 paccuntana Ha 4 Bapuanta. Homep BapuanTa BRIOUpAETCS 1O MPUHIIHITY:

1-1; 2-2; 3-3; 4-4; 5-1, 6-2; 7-3; 8-4; 9-1; 10-2; 11-3; 12-4; 13-1, 14-2; 15-3; 16-4; 17-1; 18-
2; 19-3; 20-4; 21-1; 22-2; 23-3; 24-4; 25-1.

KontponsHoe 3ananue Ne2 paccunrano Ha 25 BapuanToB. Homep BapuaHTa BeIOMpaeTcs HCXOS
U3 TOPSIKOBOIO HOMEpA MO KYpHAIy IpyHmbl. 3aJlaHue COAEPXKHUT 25 TeM MO 3JIEKTPOHUKE.
Odopmiienne 10K1aaa B JIEKTPOHHOM BHJI C TUTYJIBHBIM JINCTOM yCTaHOBIEHHOHM (opMmbl. Jlokman
JIOJDKEH COJEpXKaTb TUTYJIBHBIA JIUCT, COJEPKAHHME, OCHOBHAs YacTb C PACKPBITOM TEMOH, C
yYKa3aHHUEM IE€PEUHs JUTEPaTyphl C Ha3BaHUSAMHM KHUT M aBTOPaMH, a TAK)K€ CCBUIKAMU MHTEPHET.
[IpuBeTcTByeTcs qokna ¢ rpadukamu, pucyHKaMu 000pyAOBaHUS, T.K. 3TO JIy4Ille PACKPBIBAET TEMY
noknana. Jlokiaa He JOMKeH HOCUTh pedepaTUBHBIA XapakTep, a J0JDKEH PacKpblBaTb OCHOBHYIO
TEMY J10KJIa/1a, Hal[puMep, «BBEJCHHE, ONTMCaHe 000py10BaHUS, IPUHIIUII JEHCTBUS 000PYAOBAHHUS,
NpUMEHEeHHe o00O0py/loBaHMA B OBITY M TPOMBIIUIEHHOCTH, 3aKiroueHue». Jlokimaa oJKeH
CoJIepKaTh MPUMEPHO 5-6 cTpaHMIL, HO MOXKET BapbUPOBATHCS B 3aBUCUMOCTH OT TEMBI J0KJaaa. Bee
CTpaHMIIbI JOKJIaAA JOJKHBI OBITH IPOHYMEPOBAHBI.
[Ipu BBINIOJIHEHUU KOHTPOJILHOM paboThl HEOOXOUMO COOIIOIATh CAEAYIONINE TPEOOBAHUS:
» - B KOHTPOJIbHYIO pa0OTy CIIeyeT 3alHChIBaTh KOHTPOJILHBIE BOIIPOCHI U yCIOBUS 3a/1a4.
ITocne Bompoca 10/KeH cinefoBaTh oTBET Ha Hero. ConepikaHue OTBETOB JOJIKHO OBITh
YETKUM U KPAaTKHUM,;
» - BBIYUCIICHUSIM JIOJDKHBI TTPEIIIECTBOBATH HCXOTHBIE ()OPMYITHI;
» - s BCEX UCXOJHBIX M BBIYMCICHHBIX (DU3NYECKUX BEIUYMH JOJDKHBI YKa3bIBATHCS
pa3MEpHOCTH.
B ycTanoBneHHbIe pabounM TpagUKOM CPOKU CTYJCHT HANPABISET BHIIOJHEHHYIO PabOTy JUIs
MIPOBEPKHU B yueOHOE 3aBe/IeHUE.
Ilocne mosyueHHss TPOPELEH3UPOBAHHOM pabOTHl CTYAEHTY HEOO0XOIUMO HCHPABUThH
OTMEYEHHBIC OIIMOKM, BBIMOJIHUTH BCE YKa3aHUs MPENojaBaTelii M MOBTOPUTH HEIOCTATOYHO
yCBOEHHBII MaTepuai. Ecian KoHTposbHast pa0oTa He 3aYTeHa, TO CTYJICHT BBINOJIHAET €€ IOBTOPHO.

3agaHus K BBINOJHEHHUIO KOHTPOJILHOM padoThI 10 AUCHMIIIMHE
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((3J16KTPOT6XHI/IK3 1 3JICKTPOHHUKA)

SAJAHUE Nel
3anaua 1 (Bapuantel 01 — 25)

[enb NOCTOSTHHOTO TOKA COAEPKUT LIECTh PE3UCTOPOB, COEAMHEHHBIX cMelIaHHo. Cxema 1enu
Y 3HaY€HUS PE3UCTOPOB YKa3aHbl HA COOTBETCTBYIOIIEM pucyHke. Homep pucyHka u BenuunHa
OJIHOTO M3 33JJaHHBIX TOKOB WJIM HamlpsbKeHUH npuBeneHa B Tabnuue 1. UHaexe Toka umm
HaMpsKEHUs! COBNAJAET C MHIEKCOM PE3UCTOPa, IO KOTOPOMY MTPOXOAMT 3TOT TOK WJIK Ha KOTOPOM
NeiicTByeT ykazaHHOe HanpspbkeHue. Hanpumep, yepes pesuctop Rs mpoxoaut Tok |s 1 Ha HeM

nerctByeT HanpspkeHnue Us. OnpenenuTs:

1) SKBHBaJIEHTHOE CONPOTHBIICHHE IICTTH OTHOCHTEILHO BBOJIOB AB;
2) TOK B K&XKIOM PE3HCTOPE;

3) HampsDKeHHE Ha KaKIOM PE3HCTOPE;

4) pacxoj 3JIEKTPUYECKON SHEPTHH enbio 3a 10 yacos.

Tabnuna 1.
Howmep BapuaHTOB Howmepa pucyHkoB 3agaBaemas BEJIMYMHA

1 1 4 =6A

2 1 Uz = 100B
3 1 I, = 10A
4 1 Us =40B
5 1 U, = 100B
6 1 Uas = 200B
7 1 I = 20A
8 1 Us = 60B
9 1 Us = 36B
10 1 le = 4A
11 2 Uag = 30B
12 2 1 =1,08A
13 2 U: =10,8B
14 2 I, =0,72A
15 2 I3=18A
16 2 Us=12B
17 2 le = 3A
18 2 Us =18B
19 2 Is=12A
20 2 Us=7,2B
21 3 I1=3,6A
22 3 Us = 21,6B
23 3 I3 =10,8A
24 3 Us = 108B
25 3 Is=7,2A
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Ry =50M R ,=40M

Ao—]

R, =60M

B

Puc.1
O A BEC
B, =100Cm
Ez=150m Es =40Cm By =40Cm
— " "
Es=1500
 —
B;=100m
]
L

Puc.2
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B=40m R, =20m R3=80m R4 =40m

S S S S S

Es =3 0m

Be=150m

Puc.3

3anaua 2.

Onumure Ha3HAYeHHE, 0COOCHHOCTH KOHCTPYKIIMH U MPaBHJIa SKCIUTyaTalluy pruodopa mo
YCIIOBHBIM 0003HAYEHUSIM, HAHECEHHBIM Ha IIIKAITy.

Ta6muma 2
VYcaoBHBIE 0003HAUECHUS HA IIIKAIE QJICKTPOU3MCPUTCIIBHOT'O HpI/I60pa
Howmep O06o3HaueHue Ha IIKaje mpudopa
BapHUaHTa
1,11,21 \% 2,5 ~ % % 1 A
2,12,22 A 1,0 — % D /60° B
3,13, 23 A 4,0 ~ % # | b
4,14,24 Wh 4,0 7= % g | b
5,15, 25 A 2,5 = ﬁ % il A
6, 16 V 0,5 — izk D 1 b
7,17 W 4,0 2 <% # | B
8,18 V 2,5 — jjk % /60° B
9,19 A 0,5 — ﬁ Q 1 B
10, 20 \Y 2,5 = ﬁ? k | B

13



3anaua 3

Nel. Haiitu Toxu

J4=8AJs-?
Js=6AJ7-?
Ji=1A
Jo=6A
J3=3A

Ne 2. Haiitu Tokun

J=1A J6=9AJ:=TA
J1=8A Jo-? Js-?

Ne 3. Haiitu Toxu

J —
LI —» — »
—> ] =1 1)
—
LI A B :|—>J5
—p 7
J
3
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Ja=20A J3-?
J1=8A Js=14A
J=2A Je=1A
Ned,

Hanturoxu

Uas=240B
Uca=160B

Rs=12 3,=20A
L=15A  Js=5A
Rag-?Rcp-?R1-?
Ro-?R3-7r4.?
31-215-23-2

Ne 5. Haitu Toxku

Uas=100B R2=10 Om
Rs=20 Om J2=6A
Ja=1,6A Js=2,4A
Ucn-?Ras-?Rcp-?
R1-?R3-?Ry4-?

J1-2J3-?

Ne 6.

J7-?

e
| I | J3
e ral
J 3 4
AB JS\A ijz
R R
o 3
Bt — A’
J
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Haiitu Tok1 METOAOM Y3JI0BOTO HAIPSIKEHUSI.
E:i=E,=E3=10B
R1=20M R2=10M R3=50M R4s=10m

L
E
E E ]
3
: : IF '
R 3
@
1 2 4
No 7,
COCTaBI/ITI) ypaBHeHI/ISI 10 MGTOZIy KOHTypHI)IX TOKOB.
R1 R3
] I ¢
R
E E 4
1 2
| O
Il E .
R 3 4

Ne 8.

Haiitn Tokr METOAOM y3710BOTO HaPSKEHUS
E1=5B E>=10B E3=2B
Ri=10M R>=20M R3=Rs=10M Rs=20m

Haiiti Toxu

16



1 3
E1 -
R2 2

Ne 9,

Haiiti Tox1 METOOM Y3JI0BOTO HAIIPSIKEHUS
E1=5B E>=10B E3=6B
R1=20m R2>=50M R3=10Mm

Ne 10.

CocTaBuUThH YPaBHCHUA MCTOAOM KOHTYPHBIX TOKOB.

Ne 11.

CocTaBUTh YPaBHCHUC MCTOAOM KOHTYPHBLIX TOKOB
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Ne 12.

CocTaBUTH YPaBHCHUA IO METOAY KOHTYPHEBIX TOKOB.

Ne 13.

CocTaBUTh YPaBHCHUC MCTOJOM KOHTYPHBIX TOKOB.
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|
Q)
;9
E

3

Ne 14,

CocraBuTth YPaBHCHUEC MCTOJOM KOHTYPHBIX TOKOB.

Ne 185.

CocTaBuTh YPaBHCHUEC MCTOAOM KOHTYPHBIX TOKOB.
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Ne 16.

CocraBuTh YPAaBHCHUEC MCTOJOM KOHTYPHBIX TOKOB.

Ne 17.

CocTaBuThb YpaBHCHHUEC METOJAOM KOHTYPHBIX TOKOB.
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Ne 18.

CocTaBUTH YPaBHCHUA MCTOAOM KOHTYPHBIX TOKOB.

Ne 19.
CocTaBuTh ypaBHEHHs] METO/I0M KOHTYPHBIX TOKOB

CEL

\Z/
I
R1 Rz I E3
@ =
E2 R4

Ne 20.

CocTaBuTh YpaBHCHUA METOAOM KOHTYPHBIX TOKOB.
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Ne 21.

Haittu Tokr METOIOM Y3JI0BOTO HAIPSKEHUS.
E:1=5B E=10B Ez=20B

R:1=20m R>=50M R3=20M R4=80m

Ne 22,

CocTaBuTh YpaBHCHUA MCTOAOM Y3JIOBBIX U KOHTYPHBIX ypaBHeHHﬁ.
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Ne 23.

Haiitu ToKkH MeTOgOM Y3JI0BOI'O HAIIPAXKCHHA.

E:= E>= E3=10B
R1=20M Ro=10M R3=50M R4s=10m

E
E E ]
3
1 2 R
R R 5 R
®
1 2 4

Ne 24,

CocrtaButh ypaBHeHus no 1 u 2 3akonam Kupxroda.

Y SN

Ne 25,
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CocrtaButh ypaBHeHus no 1 u 2 3akonam Kupxroda.

B A R
L L
2 4

I

E
R 3
El ; [l
R E, R
1 B >
3anava 4

Bapuanr 1.

3aoanue Ne 1. Hanviure onpeiesieHue.
1) KonneHncarop
2) DIEKTPOHBI
3) Dnektpuyeckas Lenb
4) 3axon Oma i yyacTKa Ieu

5) Tok
3aoanue Ne 2.

1) q—»o10... (0mHO CI10BO)
2) R—»m10... (oIHO CJI0BO)
3) P-or0... (0mHO CI10BO)
4) F-o10... (01HO CI10BO)
5 1-[7?]

6) W-[?]

7) C-[7?]

8) U-[7?]

9) E-[?]

10) F-[?]

11) S—-[?]

12) q-[?]

3aoanue Ne3. Hanumure Gopmybl.

1) 3akon Oma ajs1 yJacTKa IeIH.
2) dopmya ajis pacdera CeYeHHUs MPOBO/IA.

3aoanue Ne 4. Pemute 3a1a4y.
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Cs
C1=3 Mx®d
Cy =2 Mx®
Cs =4 Mxd
Cs =4 mxd
Cs5=2 Mx®d
Bapuanr 2.

3aoanue Ne 1. Hanviure onpeiesieHue.

1) DnekTtpuueckas paborta

2) TlporoHsr

3) Bersb

4) 3axon Oma Jyis IOJTHOM Hen
5) Hampspkenue

3aoanue Ne 2.
1) U-»5710.... (o/1HO CIJIOBO)
2) m —9T0 ... (01HO CITOBO)
3) W-510... (omHO CJ10BO)
4) ¢ —o710... (01HO CITOBO)
5 C-[7]
6) F-[?]
7) S—[?]
8) W-[?]
9) R—[?]
100E-[7]
11)U-[?7]
12)1-17]

3adanue Ne 3. Hanummre GopMyIibl.

1) 3akon Kupxroda.
2) ®opmyita aist pacdera o01ei EMKOCTH MPH MOCIIEA0BATEIbHOM COSTMHEHUH EMKOCTH.
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3aoanue Ne 4. Pemvre 3ana4y.

Tox Ha yuactke nenu paBeH 10A, a conporuBienue nenu poBHo 2 OM. Haiinure HanpsikeHue Ha
YYacTKe IEIH.

Bapuanr 3.
3aodanue Ne 1. Hanumure onpezaeneHue.

1) TIpotonsl
2) Tok
3) Vzen
4) VICTOYHMKH DIICKTPUUECKON SHEPTUU
5) Komnpencarop
3aoanue No2.

1) I-»70... (0HO CJT0BO)
2) |-»o710 ... (omHO CIT0BO)
3) AU -»910 ... (0HO CJT0BO)
4) y-o10 ... (omHO CIT0BO)
5 ¢-[7]
6) n-[?]
7 q-17]
8) F-[7]
9 ¢-[?]
100R-[?]
IDI-[?]
12)P-[?]

3aoanue Ne 3. Hanmmure GopmyIibl.

1) 3akon Kysona.
2) dopmya s pacyéra MOITHOCTH.

3aodanue Ne 4. Pemute 3anauy.

R1
| R, |
—> —>
R3
R4

Yemy paBen oOmmii Tok? (HanmucaTh GopMyity 1o 3akoHy Kupxroda).
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Bapuanr 4.
3adanue Nel. Haninmure onpezeseHue.

1) DnekTpoHBI

2) Hampsokenue

3) 3akon Kupxroda

4) TloTpebuTesn 3JIeKTPUIECKOIl SHEPIUU
5) Dnektpuyeckas nenb

3aoanue No2.

C-»910 ... (01HO CITOBO)
S—9T10... (0JTHO CITOBO)
E—-»o10... (011HO CITOBO)
€ —9T0 ... (0JTHO CIIOBO)
R-[7]

P-[7]

I-[7]

o-[7?]

u-1[7]

C-[7?]

I-[?]
1-[?]

3aoanue Ne 3. Hanmmure GopMyJbl.

1) 3akon Oma.
2) ®dopwmyia ajs pacyera o0IIeii eMKOCTH MPU MapauIeIbHOM COSUHEHHU EMKOCTH.

3aoanue Ne 4. Pemvrte 3aia4y.

Cx 4 C; 4 Cs

Ce Cs
Haiigure o6uryro emxocth (Copu, ), €CTH:

C1=2 Mx®
27



Co =2 Mx®d

C3 =4 Mmxd
Cs=4 Mxd
Cs =3 Mx®d
Cs =3 MxdD

3anaua 5 (Bapuantsl 01 — 25).

[Ipou3BoICTBEHHOE MTOMEIIEHUE MAXTOCTPOUTEILHOTO KOMOMHATA OCBEIIACTCS TaMIIaMu
HaKaJIMBaHMs. JIaMITbl BKITIOYEHBI 3B€3/101 C HYJIEBBIM MTPOBOJIOM B TpeX(azHyto
YETHIPEXIIPOBOIHYIO CETh B COOTBETCTBHH C PUCYHKOM. JInHelHOe HanpsikeHue ceTd paBHO Upowm.
B daswr A, B u C BKIIIOUSHBI COOTBETCTBEHHO NA, N ¥ NC JIAMIT MOIIHOCTHIO KaXknas P

OnpenenuTth TMHEHHBIC TOKHA B TPOBOAHUKAX JTUHUH. BEIYUCINTH MOIITHOCTD, TOTPEOIIIEMYO
Kax10i (hazoil u Bcell nenplo. 3aaHHbIe BEIMYMHBI JaHBI B TA0IUIE 3

Tabnuma 3
Bapuant UnowMm nA, mr nB, mT nC, mr Pn, Bt
01,11,21 380 50 30 20 300
02,12, 22 220 30 25 15 200
03, 13, 23 380 40 50 20 500
04,14, 24 220 60 40 50 200
05, 15, 25 380 20 30 25 500
06, 16 220 20 50 40 200
07,17 380 30 40 50 500
08, 18 220 60 30 20 200
09, 19 380 40 30 15 300
10, 20 220 30 40 20 300
YKA3AHUSI:

1) Jluneitnsie (¢pasubie) Toku onpenessrores no gopmyne: lo = In= Po/Ue, rne Po=Px* n,
a Uo = Unom/ \/3.
2) CyMMapHasi MOIIIHOCTh BceX Jamil B 1ienu P = Poa + Po + Pac

I,
Ao 2

Bo

C o

I
o

PR
ORI |

wea [}

Ig, I



SAJTAHUE Ne2

Hepeqeﬂb AOKJIAI0B 11O 3JICKTPOHHUKE 110 BapUaHTaM:

Bapuant Tema moxnanma

Jnonpl

Tpuobl

TeTrpossl

IlenTomp!

l"azoTpon

Tuparpon

CrabunutpoH

T"a3ocBeTHBIE CHTHANBHBIE JTAMITEI HHAWKATOPbL

OO |INO |1 WIN |-

[TonynpoBOAHUKOBBIE TUObI

10 bunonsipHbIi TpaH3UCTOP

11 [ToneBble TPaH3UCTOPBI

12 TupucTopsr

13 DOTOPE3UCTOPHI

14 doToanoast

15 DOTOTPaH3UCTOPHI

16 OpaHONOJIyNIEpUOIHBIN BBITPSIMUTEID
17 JIBYXII0JIyIEpUOIHBII BBITPSIMHUTEINb
18 Tpexda3zHblil BHIIPSIMUTED

19 MynbTuBUOPATOp

20 DNEeKTPOHHBINA ocrIIorpad

21 AHaJIOTOBBIN 3JIEKTPOHHBINA BOJbMETP
22 ndpoBoii 2IeKTPOHHBIN BOIBTMETP
23 ['uOpuHbIe HHTErpaIbHbIE MUKPOCXEMBI
24 ToncromnneHoYHbIE MUKPOCXEMBI

25 TOHKOIIEHOYHbIE MUKPOCXEMBbI

METOJAUYECKHUE YKA3AHUA
K BBINIOJTHEHHUI0 KOHTPOJILHOH padoThI

IIpumep meTtoauku pemenus 3aaa4u 1. «Pacyer neneil MOCTOSIHHOIO TOKAa»

Jln1g cxembl, MpUBEIEHHON Ha pucyHke 1.1, 3a1aHbl COMPOTUBIICHUS PE3UCTOPOB U TOK |4 B
pesuctope R4. Onpenenuts:

1 .5KBHBaJICHTHOE COTMPOTHBIIEHHUE 1IeTH Rag,

2. TOKH B KaXJOM PE3UCTOPE,

3. nanpspkenue Uag, IpUIOKEHHOE K LEH.
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Ry =150m

—{
— 1,
+ Rl =50m R3=1DDm B =4 0om
ro— [+ + —+ L/
— > I —)|3 4"
1
By =100m
Vas 1
| —>,
F
B
Puc.1.1

Pemenue. 3a1aua OTHOCUTCS K TeMe «DIEKTPUIECKHE [IeMH ToCTOsTHHOTO Tokay [locie
YCBOCHHUS yCIIOBUS 3a]]a91 IPUBOJIUM TIOATAITHOE PEIICHHE, TPEIBAPUTEIIEHO 0003HAUNB CTPEITKOH
HaTpaBlieHUE TOKa B KAKIOM pe3ucTtope. MHIEKC ToKa TOMKEH COOTBETCTBOBATH HOMEPY
pe3ucropa, Mo KOTOPOMY OH ITPOXOIUT.

1. PacyeT 3KBHBAJICHTHOTO COTMIPOTHBJICHUS IEMH.
1.1. Onpenensiem oO1iee conpoTuBieHue pazsersieHus Rz, R3. Pesuctopsl coenrHeHb
napajuieNibHO, TIOATOMY

_RR 15610
" R,+R, 15+10

Teneps cxema MpUHUMAET BUJI, TIOKa3aHHBIN HAa pUCYHKe 1.2

R‘l =50m R2‘3=60m B =4 0Om

AOo— [ ] - —

B4 =100m

Uzs 1+
B

Puc.1.2

1.2 Pe3uctopsl R23 1 Rs coennHeHbl ocneoBaTeabHo, X 0011ee COPOTUBIICHHE

R235= R23+ Rs=6+4=10 Om
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CootBercTBYIOLIas cXe€Ma IPUBEIEHA HA PUCYHKE 1.3

R‘l =5 0m 32.3‘5 =10 Om
AO———- 1 I
F,=100m
Vg 1
I,=5A
B O
Puc.1.3

1.2. Pe3ucropsl R235 1 R4 coemuHeHbl MapaieibHO, UX 00IIee COMTPOTUBIICHHE

Rys4*R,  10%10
R,;,+R, 10+10

R2,3,4,5 -

5 OmMm

Tenepp cxema 11enu UMEET BUJ, IPUBEACHHBIN Ha pUCyHKe 1.4

R‘l =50m R2‘3‘4.5 =50m
AO— [ ] —
UAE
B O

Puc.1.4

1.3. Haxoaum 5KBHBaJI€HTHOE CONPOTHUBIICHHE BCEl LIeu:

Rag =R1+ R2345=5+5=10 Om

Rap=100m
A O
UAE‘
B O
Puc.1.5
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2.0npezneneHue TOKOB B PE3UCTOPAX
2.1.3Has cuiy ToKa l4, HaxoauM HanpspkeHHe Ha pe3uctope Ra:
Us =14 * R4 =5*10 = 50B
JT0 Ke HanpsHKeHUe NMPUIIokKeHo K pesuctopam Rz 3+Rs (pucynok 1.2.). [loaTomy TOK B
pe3uctopeRs
u, 50 _
R,;+R; 6+4
2.2 Haxoaum najieHHe HallpsbKeHUs Ha pe3nctope Rs:
Us=1IsRs=5*4=20B

S5A

I

[TosTomy HampsbkeHue Ha peauctopax Rz u Ra:
U2,3 =Us-Us=50-20=30B

2.3 OmpenenseM TOkU B pesuctopax Rz u Ra:

l2=U23/ R2=30/15=2A13=U23/R3=30/10 = 3A

[TpumeHsis 3aKOHOMEPHOCTH TapaUIeTFHOTO COSIUHEHUS PE3UCTOPOB, HAXOANM TOK B
pesuctope Ri:

li=l+13+12=2+3+5=10A
2.4. BerauciisieM MmaJicHue HanpspKeHUs Ha pesuctope Ri:
Ui=11*R1=10*5=50B
3. Haxogum Hanpsikenne Uag, MPHIIOKEHHOE KO BCEH 1IETH:

Uag = 11 Rag =10 * 10 = 100 B umn Uag = U1 + U4 =50 + 50 = 100 B

Yka3zaHue K BbINOJHEHHUIO 3a1a4U 2 «DJIeKTPOU3MepHuTeIbHbIe MPUOOPHD).
Ipumep 2. U3mepurebHbie NTPUOOPHI.

Ha mikane an/I6opa HUMCIOTCH CIICAYIOIIUC YCIIOBHBIC 0003HAYCHHS:

V; 2,5, = g J—; izk; b. UYto onu o603Ha4aroT?

Pemrenne. DT0 3HAYHT, YTO 3TOT MPUOOP — BOJILTMETP MOTPEIIHOCTD MPHU u3Mepenun 2,5 %;
PO/l TOKA — MOCTOSIHHBIN U MEPEMEHHbIN; 3JIEKTPOMAarHUTHAs 3JIEKTPUUYECKAsI CUCTEMA;
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BCPTUKAJIbHAA YCTAHOBKA; U30JISINUA UCIIBITAHA HAa HAIIPAKCHUC 2 KB; HpI/I60p npeaHa3Ha4YCH JIA
YCTAaHOBKHU B 3aKPBITEIX HCOTAIINIMBACMBIX ITOMCIHICHUAX.

IIpumep metoguku pemenus 3aaaum 3. «3agaya Ha 3akonbl Kupxrodga.»

3aoaua na 3axonvt Kupxeoga

B 3amauax Hy>KHO 3HaTh NEPBBIN U BTOpOii 3akoH Kupxroda:
21=0; ZE=ZI*R

T.e. 11+12+13+...=0 — nepBsIii 3akoH Kupxroda

3ajgaua pazoupaercs Mo 4acTsAM, OTHOCUTEIBHO Y3JIOB CXEMBI.

Pemenne:
I+ Ig = lg+ Is+I3+ |
15+5=7+10+2+ I,

20=19+ I,
1A= 1,

Is+ 16 =l4
10+7= 14
17=14

1 =lo+ I3+l
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11=20A
3aoaua na cnosicuvie s1ekmpuieckue yenu

3a1aun Ha CIIOXKHBIE IIETIH PEIaloTCs pa3HbIMU crioco0aMu ¥ MeToJlaMu. B 3a1anun npeanaraioTcs
3a/1a4M, B OCHOBHOM, Ha y3JI0BO€ HAINPSKEHUE M METOJT KOHTYPHBIX TOKOB.

B 5T10i1 3312yl HY)KHO COCTaBUTh YpaBHEHHS IO METOLY KOHTYpPHBIX TOKOB. /Iy 3TOro B cxeme
HY’KHO BBIJICTIUTH KOHTYPBI H 0003HAYUTh KOHTYPHBIE TOKH, YPaBHEHHUS COCTABIISATH OTHOCHTEIBHO 2
3akoHa Kupxroda.YuuTeiBaTh HarpaBiieHHsI 00X0a KOHTYpa, KOTOpO€e BEIOUPAETCsl TPOU3BOIBHO.

X m

Pemenue:
E1+E>=l(R3+R4+R10+R11)-lin(R10+R11)
E>+Es=li(R2+Ro+R10+R11+R12)-11i(Re)-1iv(R12)
E4+E3=l1(R1+R9+R7+Rg+R13)-111(R9)-11v(R13)
Es=liv(Rs+Re+R12+R13)-lin(R13)-11(R12)

IIpumep meroauku pewmenus 3aaa4um S. « Tpexgasubie d1eKTpHYECKHE LENH.»

Pemenue 3aa4 3To# rpynmsl TpedyeT 3HaHUS yueOHOTro Marepuaia TemMbl « TpexdazHbie
3JIEKTpUIECcKre 1enn». Heo0xo1MMo 3HaTh CIOCOOBI COEAMHEHUST 0OMOTOK TpeX(a3HOTo
reHepaTopa — 3Be37101 U TPEYroJbHUKOM; MOHUMATh OTJINYHE TUHEHHBIX U (Da3HBIX HAMPSKCHUN;
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3HaTh COOTHOILIEHUE MEXYy HUMU; YMETh PACCUUTHIBATh TpeX(azHble LeNH IPU COSAMHEHUH
noTpeduTeneil 38e3/10i1 U TPEYroJIbHUKOM.

IIpumep B deThipexnpoBoiHyIO Tpexpa3Hyo Ieb BKIYCHA aKTUBHAS HArpy3Ka — JIAMITbI
HakanuBaHus. JInneitHoe Hanpspkenue cetr Unnom = 380B. B daser A; B; C BKIIIOUEHBI JTaMIIbI
MomHocTei0 200 BT.

B dazy A — 15 mamm. na = 15.
B dazy B — 35 mamm, ng = 35;
B ¢azy C =40 mammn. nc = 40;
OrnpenenuTb TUHEHHBIE TOKH ,BBIYUCIUTH MOIIIHOCTh, TOTPEOISIEMYIO BCEH LIETIBIO.

A
B
" E &
2
o
><FL @B ><L’_‘
IO

1. Onpenensiem (pazHOE HANPSKEHUE HA MTOTPEOUTEINAX

:M_@ZZZOB

U =
o J3 173

2. OmnpenensieM ¢a3Hbie TOKU (OHU e JTHHEHHbIe) lo = 1.
P, P,*n

| =
? U )] U A
Pj — MomtHOCTE O/1HOM namIisl, BT
N— KOJHMYECTBO JaMI B KaKI0# (a3ze
P, xn, 20015

, TIe

| =13,644
“ U, 220
P
1, =L *Ng :200*35=31,8A
U, 220
P
| Parng _200%40 o0
u, 220

[Ipu coenurennu 38e310M 11 = lo.
2. OmpepenseM MOIIHOCTD TpeX(a3HOM IICTIH.

P =Poa + PoB + Poc =200*15 + 200*35 + 200*40 = 18000 Bt nnu 18 kBT.
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10.

11.
12.

13.

14.

15.

16.

17.
18.

19.
20.
21.
22.
23.
24.

25.
26.

27.
28.

BOITPOCHI UISA CAMOITPOBEPKH

IIPU ITOAT'OTOBKE K 3AUYETY U OK3AMEHY

DJeKTpUYeCKoe Mmoie, ero (pu3mdeckas CyIIHOCTh CHJIOBBIC JTUHUHM DJIEKTPUYECKOTO MOJIS.
AOcomoTHAs  AUAJICKTPUYECKass TPOHUIAEMOCTh CpPEIbl, AJIEKTPUYECKas TOCTOSHHAS,
OTHOCHUTEJIbHAS JUAJICKTPUUECKasi IPOHUIIAEMOCTb CPEJIbI.

HanpsikeHHOCTh 3JIEKTPUYECKOro MOoJs B 3aJaHHOM TOYKe. HampspKeHHOCTh 3JIEKTPUYECKOTO
IOJISI HECKOJIBKUX TOYEHHBIX 3apsKEHHBIX Tel. OTHOPOIHBIE U HEOTHOPOIHBIC TTOJIS.
[ToTeHIman >MEKTPUIECKOTO TOJIS B 33IaHHON TOYKE. DKBUIOTEHIIUAIBHBIE TIOBEPXHOCTH, UX
MIPUMEPBHL.

DNEeKTPUYECKOE HAIPSIKEHUE. 3aBUCUMOCTh MEXAY HAIPSKEHUEM U HaIPSYKEHHOCTBIO B
OJIHOPOJTHOM 3JIEKTPUUYECKOM II0JIE.

[IpoBOAHMKY B ANEKTPUUECKOM MOJE. DIEKTPOCTATHUECKAs MHIAYKIUSI.

JudnekTpuku B anekTpudyeckoM mose. [lomspuzamus AudiaeKTpuka, mpoOoil, 3iaeKTpudecKkas
MPOYHOCTb.

DneKTpuYecKkass €MKOCTh OJMHOYHOIO TMPOBOJAHHUKA, €IMHULIBI ee wu3MepeHus. [lmockuii
KOHJIEHCATOpP, €r0 OCHOBHBIE TEXHUYECKHE MapaMeTphl. O003HaUEHHE HA CXeMaX.
ITocnenoBarenbHOE CcOeIMHEHUE KOHJEHcaTopoB. OrmpeneneHue o0meld (3KBUBAJIEHTHON)
€MKOCTH OaTapeu, 3apsiioB U HAMPSKEHUN Ha OTJIEIbHBIX KOHJIEHCATOPAX.

[TapannensHoe coenuHenne KoHaeHcaTOpoB. Onpenenenue oOmei (9KBUBAJICHTHON) €MKOCTH
Oarapew, 3apsA0B U HAPSDKEHUH Ha OTAETBHBIX KOHIEHCATOpaX.

CMmemianHoe coeAnHEHHE KOHAeHcaTopoB. OmpenerneHue oOuieil (3KBUBAaJCHTHONW) €MKOCTH
Oarapew, 3apsAA0B U HAIPSDKEHUH Ha OTAENBHBIX KOHIEHCATOpaX.

DHeprus 3J1eKTPUYECKOro MOJs.

DneKkTpuyecKasl Iemb, €€ JJIEMEHTBl. OJJEKTPUYCCKUNM TOK, CJAMHHIA HM3MEPEHHUs TOKa.
[TImoTHOCTH TOKA.

DIEeKTPUYECKOE COMPOTUBIIEHUE U IPOBOJUMOCTD, UX €UHULIBI.

PacuetnHas ¢opmylia CONPOTUBJICHHS TPOBOJHHUKOB. 3aBHCUMOCTh  COMPOTHBIICHUS
MIPOBOJHUKOB OT TeMIepaTyphl. JINHEHHbIC U HETUHEHHBIEC COTPOTUBIICHHS, NX 0003HAYCHHUS HA
CXEMax U BOJIbT-aMIIEPHBIE XAPAKTEPUCTHUKHU.

DIEeKTPOABUKYIIAS CHJIa UCTOYHUKOB SHEPTHH, 0003HAYCHUE HA CXeMaX UCTOYHUKOB SHEPTHUH.
3akon Oma a1 y9acTKa 1enu U )11 3aMKHYTOH IIENH C OJTHUM UCTOYHUKOM DHEPTHUH.
HepasBeTBieHHas 1ienb ¢ HECKOJBKUMHM MCTOYHUMKAMHU 3Hepruu. 3akoH Oma. Hanpsokenue Ha
3a)KUMaxX UCTOYHUKA YHEPTUH, paboTaIoIIero B pexXUMe FreHepaTopa U B peXKUMe MOTPEOUTENS.
[ToTeHumanpHas quarpaMMa HEpa3BETBICHHOM L€ C HECKOJIBKUMH UCTOYHUKAMH SHEPTHH.
DHeprusi ¥ MOILHOCTb 3JIEKTPUYECKOr0 TOKa, €IMHMIBI MX u3MepeHus. [lonHas u mose3Has
MOIIHOCTb. Y CJIOBUE TMOJYYEHUS MAKCUMAJIbHON MOJIE3HOW MOIIHOCTH. JDnektpudyeckuid KIT
MCTOYHHKA YHEPTUU.

[lens ¢ mocnenoBaTENbHBIM COEIUHEHUEM PEUCTOPOB U €€ PACUET.

[epserit 3axkon Kupxroda. Llens ¢ napaniensHbIM COSAMHEHUEM PE3UCTOPOB U €€ pacuer.
Llens co cMeIaHHBIM COEIMHEHUEM PE3UCTOPOB U €€ Pacyer.

TennoBoe neiictBue Toka. 3akoH Jlenia-/{xoyrsi.

[IpakTUueckoe UCIOIb30BaHNUE TEIIJIOBOTO ICUCTBHS. 3alIUTa OT TOKOB KOPOTKOTO 3aMBIKaHUSI.
Pacuer ceyenuss npoBOJOB ABYXIIPOBOJAHON JIMHUY JIEKTPOIIEPESAuYH C HArPy3KOM Ha KOHLIE 110
JIOITyCTUMOM MTOTEPE HANIPSKEHHUS.

Bropoii 3akon Kupxroda. CrnoxxHble 31eKTpUUYECKUe e U METO/IbI X pacyera.

PacueT cl0KHBIX 3TIEKTPUUECKUX LIeTIel METOOM Y3JIOBBIX M KOHTYPHBIX YpaBHEHUH (METOI0M
3akoHOB Kupxroga).

Pacuer cl10KHBIX 3JIEKTPUUYECKUX LENEH METOI0OM y3JI0BOT0 HAIIPSHKCHHUS.

PacueT ClnoKHBIX DIEKTPUUECKUX LENEH METOAOM HAJIOKECHUS.
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29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45.
46.
47.
48.
49.
50.
51.

52.

53.

54.

55.

56.

57.

XHWMHYECKNE MCTOYHHUKH DJIEKTPUUECKON DHEPIUU: KUCIOTHBIE M IIEJIOYHBIE aKKyMYJSTOPBI.
[TpunIMI OeicTBHsI, 0003HAYEHNE HAa CXeMaX; apaMeTpBhI.

CoenuHeHne XMMUYECKUX NICTOYHUKOB AJIEKTPUYECKOM dHEepTruu B OaTapero. [locienoBarensHoe,
MapaJuIeIbHOE, CMEIIAHHOE COCIMHEHHE DJIEMEHTOB.

MarauTHO€ 1oJIe AJIEKTPUIECKOTO TOKa, ero rpadudeckoe nzoopaxenue. [IpaBuiio OypaBuunka.
@OpMBI MarHUTHBIX TOJIEH.

MarauTtHO€ 10JIe ¥ €ro apaMeTphbl: MArHUTHAsI UHAYKIMSL, MATHUTHBIN [TOTOK, HANIPSYKEHHOCTB,
MarHMTHas IPOHULAEMOCTD; UX €IUHULBI U3MEPEHUS.

MarautHoe HampspkeHHe. 3aKOH IOJMHOro Toka. IIpuMeHeHHMe 3akOoHa IOJHOTO TOKa Ul
OIpeCIICHNUs HANPSYKEHHOCTU ¥ MHYKIUH M0 IPSIMOTO MPOBOJHUKA C TOKOM.

MarautHoe 1noJjie HIMIMHAPUYECKON M KOJIbLIEBOM KaTymieK. OnpeneneHue HalpsDKEHHOCTH U
MHAYKIHH 10 3aKOHY MTOJIHOTO TOKA.

ONeKTpOMarHuTHas Cuja, JACWCTBYIOLIAss Ha IPOBOJHMK C TOKOM B MAarHUTHOM IIOJIE.
B3aumopeiicTBie TOKOB, IPOXOASIINX 110 apajuIeIbHbIM IPOBOAAM.

JlelicTBME MArHMTHOrO MOJS Ha MPOBOJHHUK C TOKOM. [IpakTHueckoe HCIoJIb30BaHUE 3TOTO
ABJICHUS. DJIEKTPOMAarHuTHas CUJIa: ONPEIeJICHNE BEIMYMHBI U HAIPaBJICHUSI.

[lelictBe MAarHMTHOrO IOJS HAa PaMKy C TOKOM. lIpvHIMD AEUCTBUSA 3JIEKTPOABUIaTENs
MIOCTOSTHHOTO TOKa. MexaHn4ecKasi MOIIIHOCTb.

HamarnnuuBanue ¢eppoMarHuTHeIXx MarepuanoB. KpuBas HamarHuuuBaHusa. MarHuTHas
IPOHUILIAEMOCTh (PepPOMArHUTHBIX MaTEPHAJIOB.

[Muknuyeckoe nepeMarHn4MBaHNe, MAarHUTHBINA TMCTEPE3NC, TOTEPU DHEPTMM OT TMCTEPE3UCA.
MarauTomMsarkue 1 MarHUTOTBEP/IbIE MaTEPUAIIBL; UX IPUMEHEHHUE

ITonsiTve 0 pacueTe MarHUTHBIX LENEN.

ITocTosiHHBIE MArHUTBHI, 3JIEKTPOMArHUThEl. DHEPTUsI MArHUTHOTO MOJIS.

SIBieHME 3JIEKTPOMArHUTHOM MHIAYKIUHU IPU ABM)KEHHUU IIPOBOJHMKA B MAarHUTHOM IIOJIE.
Bennunna u nHanpasnenue O/1C.

[TpeoOpa3oBaHue MEXaHUYECKON SHEPTUH B AIEKTPHUECKYI0. DICKTPUUECKUN TeHEPaTOp.
BuxpeBble TOKH, UX NPaKTUUYECKOE TpUMEHEHHE. [loTepu sHEeprun oT BUXPEBBIX TOKOB.
[TpaBuno Jlenma. fBnenue camoumnaykumu, BennmunHa DJC camounaykuuu. budumsphas
HaMOTKa.

NunyktuBHOCTE. Eqununiel ee nsmepenus. THIyKTUBHOCTB IPSAMOM M KOJIBLIEBOM KaTyIIIEK.
SIBnenue B3auMouHAyKIMK. Bennunna n Hanpasnenue OJ[C B3auMOUHTyKIUH.

3apsin koHaeHcaTopa depe3 pesuctop. [locrossHHas Bpemenu nenu. ['paduku 3aBUCUMOCTH
3apsAAHOTO TOKA W HAIIPSDKEHUS HAa KOHIEHCATOpE OT BPEMEHH.

Pa3psin xoHneHcaropa uepe3 pesuctop. IlocTosHHas Bpemenu nenu. I'paduku 3aBUCUMOCTH
pa3psIHOTO TOKA U HAIPSDKEHUS Ha KOHJIEHCATOPE OT BPEMEHH.

KopoTkoe 3aMbIkaHue B IIENHM C UHAYKTUBHOCTBIO M aKTUBHBIM colnpoTusieHueM. [locrosHHas
BpeMeHHu 1emnu. ['paduk 3aBUCMMOCTH TOKa MEPEXOJHOT0 Mpoliecca OT BPEMEHH.

BxiroueHue nenum ¢ CONPOTHBIEHHEM M HMHIYKTUBHOCTBIO Ha IIOCTOSIHHOE HAIIpsDKEHHUE.
[TocTostHHas BpeMeHH Lend. I'paduk 3aBUCUMOCTH Tpoliecca OT BPEMEHH.

[Tepemennbiii Tok. Onpenenenue. I'paguk Toka. MrHOBEHHOE M MaKCHMalIbHOE 3HAYCHHE
nepeMeHHoro Toka. [lepuon, yactora, ux €IMHUIBI U3MEpPEHUs. YTJIOBas yacToTa Toka. Jlua-
Ma30HbI YACTOT MEPEMEHHBIX TOKOB, IPUMEHSIEMBIX B TEXHUKE.

[Tonyuyenue cunyconmaibHo u3MeHstoniencs J/C npu BpalleHUH BUTKA B MAarHUTHOM IIOJIE.
Bonnosas quarpamma DJ1C.

VYpaBaenue mraoBeHHoro 3HaueHuss J/[C. 3aBucumocts yactorsl I/[C OT yncia nap moJrocoB
reHepaTopa M 4acTOThI BpallleHHUsl pOoTopa. YTJI0Bas 4acToTa.

da3a, HavanbHas (asa, caBur ¢a3. BorHOBBIE AHarpamMMbl IBYX CHHYCOMJIANBHBIX TOKOB, HE
COBMAJAIONIUX MO (haze; COBMAAAIONIUX O (a3e U U3MEHSIOIMIMXCS B TPOTHBO(DA3ze.
I'paduueckoe M300pakeHHE CHHYCOMAATbHBIX NepeMeHHbIX DJIC mpu moMomu BOJHOBOH U
BEKTOpHOM auarpamm. Cnoxxkenue nepemeHHbIX DJIC u TokoB. OmnpeneneHue aMIUIUTYAbl U
¢a3sl cymmapnoit DJ1C.

Cpennee 3HaueHUE IEPEMEHHOI0 TOKA 3a IEPUOJ U NToynepuo. [leficTByromue 3HaueHus TOKa,
HanpsixeHus u DJ]C (0e3 BeiBoaa). Koaddurment ammutyasl. Koadgduiment popmbr KpuBoii.
W3mepenue neiictByromux 3HaueHnid 9/1C, HanpsbkeHus U Toka.
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59.

60.
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62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.
76.

77.

[lens mepeMEHHOT0 TOKa C aKTUBHBIM colpoTuBieHHeM. Cxema. HampspkeHne M TOK B LIETIH.
BonHoBbie quarpaMMbl TOKa U HanpsbkeHUs. 3akoH OMa 11t MaKCUMAJIbHBIX U ICHCTBYIOIIUX
3HaueHuil. BexropHas auarpamma uenu. CpenHss 3a Nepuoj MOLUTHOCTh LIETH.

WHAYKTUBHOCTD B LIETIHM NEPEMEHHOTO ToKa. Cxema 1enu. AHaJIUTHYECKUE BBIPAKEHUS TOKA,
MarHuTHoro mnoroka, J/IC caMOMHAYKIMHM M HampspKeHus Lenu. BoiiHOBas W BEKTOpHas
nurarpamma menu. 3akon Oma Juisi A€MCTBYIOIIMX 3HAYCHHI.

NHaykTHBHOE CONMPOTHBIICHHE IIemH, ero ¢u3ndeckuii cmbica. ['paduk 3aBUCHMOCTH
WHJIYKTUBHOI'O COIPOTHUBIIEHHUS] OT YaCTOThl. DHEPreTUYECKUi Mpouecc B Lenu. PeakTuBHas
MOIIIHOCTD B LIETIH, €€ €UHULBI U3MEPEHUSI.

Henp ¢ emkocthro. Cxema. 3apsa M pas3psi KOHJEHCATOpa. AHAIWTUYECKHE BBIPAXKEHUS
HaIpsKeHUs1 U ToKa B 1ienu. BonHoBas auarpamma nenu. 3akoH Oma. BexkrtopHast quarpamma.
EmkocTHOE compoTuBieHue, ero (QHU3MUECKUil CMbICH, Tpaduueckoe H300paxKeHue.
OHepreTudeckuil npoiecc B Lenu. PeakTuBHas MOILIHOCTD, €€ €IMHULBI U3MEPEHUS.
[TapameTpbl 2JIEKTPUYECKMX II€NE€M IEPEMEHHOT0 TOKa: AaKTUBHOE CONPOTHUBIICHUE,
UHTYKTHBHOCTH, EMKOCTB; UX 0COOEHHOCTH.

[TocnenoBarenbHOE COEAMHEHNE AKTUBHOTO COMPOTUBIEHUS M MHIAYKTHMBHOCTH. Cxema Liemu.
AHaJIUTUYECKOE BBIPAKEHHE TOKA, aKTUBHOM M MHAYKTUBHON COCTABJIAIOIIMX HAIPSDKEHUS.
Bexropnas nuarpamma nenu. 3akod Oma. KoadunueHT MouiHocTy.

[TocnenoBarenbHOE COEAMHEHUE JBYX KaTylleK MHAYKTUBHOCTH. Cxema uenu. BekropHas
auarpamma. 3akoH Owma. IlonHoe compotuBnenue nenu. llosmHas, akTHBHAs M peakTUBHAs
MOIIHOCTH Beel nenu. OnpeaeneHue kodhuimenta MOIHOCTH KaTyIlIeK U BCed IeTH.
[locnenoBarenbHOE COEAMHEHUE AKTHMBHOTO CONPOTUBIECHHUS M eMKocTh. (Cxema Uemu.
AHaIMTUYECKHUE BBIPAKEHUS TOKA U HANPSHKEHUM Ha OTAENIbHBIX ydacTKax lenu. BexropHas
nuarpamma nemnu. 3akon Oma. [TonHoe conpotusnenue nenu. KosdduueHrt MouiHocTH.
ITocnenoBarenbHOE COEAUMHEHME AKTUBHOTO COINPOTHUBIIEHUS, MHAYKTHMBHOCTH U EMKOCTH.
Cxema nenu. AHaIUTUYECKUE BBIPAKEHUS TOKA U HANPSKEHMM Ha yyacTKax 1enu. BekropHas
nuarpamma nenu. 3akoH Oma. [lonHoe conportunenue nenu. KoaguuueHT MOIHOCTH LETH.
KonebaTtenbHplii KOHTYP C HHYTOXHO MajbiM akTUBHBIM compoTuBicHHeM (R=0). Cxema.
DIIeKTPUYECKHI MpoIiecc B KOHType. YacToTa cOOCTBEHHBIX KOJICOAHUN U WX 3aBUCHMOCTh OT
WHAYKTUBHOCTH M €MKOCTH KOHTYpa. He3zaryxaromue konebanus.

Pe3onanc nHanpspkenuil. Cxema Lenu. YCIOBME BO3HMKHOBEHMS pPE30HAHCA HAIPSKEHUHU.
Bekropnas nquarpamma uenu. 3akod Oma. Conportuiienue uenu. HanpspkeHust Ha OTAeIbHbBIX
y4acTKax Iemnu.

Pe3oHaHCHBIE KpUBBIE MOCIEA0BATENBLHOIO KOJIEOATENbHOr0 KOHTYpa. IlpumeHenue siBieHus
pE30HAHCA HAIPSKEHUHN B TEXHUKE.

[TocnenoBarenbHOE COEAMHEHHE HECKONBKHX MOTpeOuTeneil, o0aajalonx aKTUBHBIMH,
MHAYKTUBHBIMU U €MKOCTHBIMU CONPOTUBIEHUAMU. CxeMa nenu. 3akoH Oma. PacueT nomaHoro
CONPOTUBIICHUS LIENH; aKTUBHOM, PEAaKTHUBHOM M ITOJIHOM MOIIHOCTH. BekTopHas nuarpamma
LEeIH.

Pacuer nenm, cocrosmiel u3 ABYX MapaieIbHBIX BETBEM C aKTUBHBIM W HHIYKTUBHBIM
COIPOTHUBIICHUSMU (JIBE KaTYLIKU UHIYKTUBHOCTH). Cxema nenu. BektopHas tuarpaMmMa TOKOB.
Omnpenenenne TOKOB BeTBEH U 00111ero ToKa. AKTUBHAs, peaKTUBHASI U MOJIHAsI MOIIIHOCTH LIETIH.
Koaddurnuent momnocTH 11emu.

Pacyer menu ¢ mapajuieqbHbIM COSAMHEHHEM AKTHBHOI'O CONPOTHBIICHHS, MHAYKTHMBHOCTH U
emkoctu. Cxema nenu. BekropHas nuarpamma. BeluucieHne ToKOB BETBEH 1 00IIEro Toka.
Pe3onanc TokoB. Cxema uenu. YciIoBUE BO3HUKHOBEHHUS pPE30HAaHCA TOKOB. BekrTopHas
nuarpamma. CBOMCTBO LIENH NTPU pEe30HAHCE TOKOB. IIprMeHeHune 3Toro pexunuma B TEXHUKE.
Pe3oHaHCHBIE KpUBBIE NapajIeIbHOTO KojiebaTenbHOro KOHTypa. [IprMeHeHHWe SBICHUS
pe30HaHCca TOKOB B TEXHUKE.

Ko dunment moutHocTy, ero 3HaueHne B dHepreTuke crpaHbl. CriocoObl €ro MOBBILICHMS.
Tpexdasusie nenu. [omyuenne Tpex DJC, capunyThix 1o hase Ha 120°. BekropHas u BonHOBas
nuarpammbl Tpex D/C.

CoenuHeHnrne 0OMOTOK IT'eHepaTopa 3Be3/10i. BekTopHas nuarpamma HanpspkeHuid. COOTHOIICHUE
Mexay (pa3HbIMH U TUHEHHBIMHU HATIPSKEHUSIMHU.
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79.
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82.

83.

84.

85.

86.

87.

88.

89.

90.

91.

92.

93.

94.

95.

96.

97.

98.

99.

CoenuHeHne OOMOTOK TeHepaTopa TpPEYrojJbHUKOM. BekTopHas auarpaMMa HampsyKeHHH.
CoorHoueHrne Mexay GpazHbIMU U TMHEHHBIMU HAMIPSHKCHUSIMH.

CoenuHeHne moTpeOUTENEN SHEPrHHM 3BE3/I0M NpU CHUMMETPUYHON Harpyske ¢a3. Cxema.
BekropHas nuarpamma HalpsiKEHUH U TOKOB. MOIIIHOCTB LETH.

CoenuHeHnre notpeOuTeNell dHEPruM 3BE30M MpU HECHMMETPUYHOM Harpyske ¢a3. Cxema.
3HadeHHe HyJIEBOT0 IpoBoJa. BekTopHas quarpaMMa HanpsKeHUM U TOKOB. MOIITHOCTD LIETIH.
CoenuHeHre MoTpeOUTENeH S HEPTUU TPEYTOIFHUKOM IPYU CAHMMETPUYHON Harpy3ke ¢a3. Cxema.
@da3Hble U JIMHEIHbIE TOKU. BekTopHas ntuarpamma TOKOB U HapspKEHU. MOITHOCTD LETH.
CoenuHenne moTpeOuTeneil SHEPruu TPEYroJbHUKOM MPU HECUMMETPUYHOM Harpyske ¢as.
®da3HpIC U JIMHEHHBIE TOKH.

BekropHas nuarpaMma TOKOB M HanpspkeHU. ['paduueckoe onpenesnenne TMHEHHBIX TOKOB.
MoI1uHOCTb Lenu.

Bpamatomeecss MarautHoe mose TpexdasHoil cucrtembl. [IpuHImI paboTHl aCHHXPOHHOTO
JIBUTaTEIIs.

[IpyunHBl  BO3HMKHOBEHMS HECHUHYCOMJAIbHBIX HANpsDKEHMM U TOKOB.  Ilpumepsl
BO3HUKHOBEHHsI HECHHYCOMJAJIBHBIX TOKOB B TEXHUKE CBA3U. BbIpakeHHE CIOKHOU
MEPUOJUYECKON KPHUBOM MPHU MOMOIIM IMOCTOSHHOM COCTAaBJISIIOIIEH, OCHOBHOM M BBICIIHUX
TapMOHUK.

Pacuer nenu ¢ nociaeaoBaTebHBIM COEIMHEHUEM aKTHUBHOI'O CONPOTUBIICHHUSI, UHAYKTUBHOCTH
U €MKOCTH IpU HECUHYCOWUJAJbHOM HANPSIKEHUHM Ha 3a)XuUMax Lenu. Pacuer OTAenbHBIX
rapMOHUK. [[eficTByIOlIME 3HAYEHUS HECHMHYCOMAAIBHOTO TOKA M HampspKeHUs. MOIIHOCTh
HECHHYCOUJAILHOTO TOKA.

BnusiHue akTHBHOTO CONPOTHUBIICHUSI, MHIYKTUBHOCTH U €MKOCTH Ha (opMy KpPUBOH TOKa MpHU
HECHHYCOMJIAJIILHOM HaIpsKEHUU. PE30HAaHCHI OTIEIbHBIX TADMOHUUYECKUX COCTABIISIOIIMX.
Karymka ¢ ¢eppoMarHUTHEIM CEpACYHUKOM B LIEMHU MEPEMEHHOro Toka. HampsbkeHue, TOK U
MAarHuTHBIN OTOK B KaTywke. [loTepu 3HEprum ot rucrepe3nca U BUXPEBBIX TOKOB.
[TorpemrnocTn n3Mepenuii u mpudbopoB. OnpeneneHue NOrperHOCTeH U3MEPEHHI.

[TommpaBka nmpubopa.

O6pasmoeie  Mepbl DJIC, 2JIEKTPUUYECKOTO CONMPOTUBIICHHS, WHIYKTUBHOCTH, B3aUMHOMN
WHIYKTUBHOCTH, EMKOCTH.

Knaccudukanus 31eKTpou3MepUTeNbHBIX IPUOOPOB 10 CUCTEMAM, CTETIEHU TOYHOCTHU U IPYTUM
MIPU3HAKaM.

OOmiast cxema yCTpOHCTBa 3JEKTPOM3MEPHUTEIBHOIO MpHOOpa HEMOCPEICTBEHHOW OICHKH;
JeTanu nmpudopa.

YcioBHbIE 0003HAaUYEHUS HA HIKanax npubopos. TpeboBanus,

NpeIbABIsEMbIE K U3MEPUTEIBHBIM MPHOOpaM.

ITprOopbl MarHUTORJIEKTPUYECKOW CHUCTEMBI. Y CTPOWCTBO, MPUHIMUI JCHCTBUS, ypaBHEHHUE
LIKaJIbl; JOCTOUHCTBA, HEIOCTATKU U 00J1aCTh IPUMEHEHUS.

[TprOopbI AIEKTPOMArHUTHONW CUCTEMBI. Y CTPOWCTBO, IPUHLIUIT JEHCTBUS, YPAaBHEHUE IIKAJIbI;
JIOCTOMHCTBA, HEAOCTATKU U 00JIacTh TPUMEHEHUSI.

[Ipubopsl SIEKTPOAMHAMHYECKON CHUCTEMBI. Y CTPOWCTBO, NMPUHIMUI JCHCTBUA, ypaBHEHHUE
LIKaJbl; JOCTOMHCTBA, HEJIOCTATKU U 00J1aCTh MPUMEHEHUS.

[Tpubops! deppoIHAMUYECKOW CUCTEMBL. YCTPOMCTBO, MNPUHIUI JEUCTBUS, ypaBHEHUE
IIKaJIbl; JOCTOUHCTBA, HEIOCTATKU M 00JacTh IpUMEHEHHUs. MI3MepeHre MOIITHOCTH.

[TpuGopsl 3NEKTPOCTATUYECKONM CHCTEMBL. YCTPOWCTBO, MPUHLUN JAEHUCTBHS, YypaBHEHHUE
IIKaJIbl; JOCTOWHCTBA, HEIOCTATKU U 0071aCTh IPUMEHEHUSI.

W3mepenne Toka. PacmmpenHue mnpenenoB H3MEpeHHs NPUOOPOB MarHUTORJIEKTPUYECKON
cUCTEMBI 110 TOKY. LIIyHTBI, UX KOHCTPYKIIMSI, CXEMBI BKJIIFOUCHHS] U paCYeT CONPOTUBIICHUS.
Pacumpenue nmnpenenoB u3MepeHUs NPUOOPOB  MArHUTORJIEKTPUUYECKOM CHCTEMBI IO
HanpspkeHuto. J1o0aBo4HbIE PE3UCTOPBI, UX KOHCTPYKIUS, CXEMa BKJIIOUEHUS U pacyeT COIpo-
TUBJIeHUA. V3MepeHne HanpsuKeHus..

100.IToBepka TexHMYECKOro ammnepMerpa. Cxema, Uesb U MOPSAI0K MOBEPKH.
101.1ToBepka TexHUYECKOTO BOIbTMETpA. CXeMa, LIeJb U NOPSAIOK TOBEPKH.
102.0OcHOBHBIE MMOJIOKEHHUS TEXHUKH 0€30MaCHOCTH MPHU HKCILTyaTalluu JIEKTPOYCTAHOBOK.
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103.0nacHocTh mpH NPUOMMKEHMH K TOKOBEAYLIMM 4YacTSAM: BO3MOXKHOCTh TMOPAKEHHS
3JIEKTPUYECKUM TOKOM.

104.0OcHOBHBIE TPU3HAKU TOPAXKEHUS SJIEKTPUUECKUM TOKOM.

105 .M3mepeHune akTUBHOM MOIIIHOCTH B OAHO()A3HBIX LIEMAX IEPEMEHHOIO TOKA.

106.3mMepeHune akTUBHOM MOIIHOCTH B TpeX(a3HbIX LIETAX METOJOM OJHOIO BaTTMETpA.

107.U3MepeHune akTUBHOM MOIIIHOCTH B TpeX(a3HbIX LEMSIX METOJIOM JIByX BATTMETPOB.

108.Mi3MepeHre aKTUBHOW MOIIMHOCTH B Tpex(a3HbIX IEmsIX METOAOM TpeX BaTTMETPOB.
Tpexda3zubiii BAaTTMETP.

109.M3mepenne akTHBHOM MOIIHOCTH B LIETISIX IEPEMEHHOIO TOKA ¢ IPUMEHEHUEM U3MEPUTEIBHBIX
TpaHc(hOpMaTOpPOB.

110.01H0¢a3HbI MHIYKIMOHHBIA CUETYMK, €ro YCTPOHCTBO, NPUHIMII JEHCTBUS U CcXeMma
coenuHenus. [lepenraTouHoe 4uCiIo CYUETUNKA, HOMUHAIIBHAS IIOCTOSIHHAS U ITOTPELIHOCTH.

111 .M3mepenne akTUBHOM YHEPTUU B OAHO(DA3ZHBIX LIETSAX IEPEMEHHOTO TOKA.

112. i3MepeHue akTUBHOM SHEPTUHU B TpeX(a3HbIX IETISAX.

113.3mepenue KodpPHUIMEHTa MOITHOCTH B ONHO(A3HBIX IEMAX MEPEeMEHHOro TOKa.
DnexTpoauHaMuYecKuii onHo(a3HbIH (pasomeTp.

114. I3mepenue JaCTOTHI B HEIIIX MIPOMBIIIJICHHOT' O MIEPEMEHHOTO TOKa
AIEKTPOJANHAMHYECKUM YaCTOTOMEPOM.

115. VkaxuTe 00JacTH TPUMEHEHHUs DJJICKTPOHHBIX TIPUOOPOB B  PA3IUYHBIX  OTPACIIX
IIPOMBILIJICHHOCTH U JKEJIE3HOJOPOKHOIO TPAHCIIOPTA.

116. OOBsicCHUTE pa3IMYHBIE BUJIbI SJIEKTPOHHOMN IMUCCUU U IPUBEANTE IPUMEPHI X UCTIOIb30BAHUS
B PA3JIUYHBIX 3JIEKTPOHHBIX MPUOOpax.

117.00BsicHUTE  YCTPOMCTBO, MPUHIMII  JCHCTBUS UM  NPUMEHEHUE  JIBYXIJIEKTPOJHOMN
JJIEKTPOBAKYyMHOM JIaMIIbI-IHoJa. HaduepTure U NOsICHUTE BOJIBT-aMIIEPHYIO XapaKTEPUCTUKY
auona.

118.O0BsICHUTE OCHOBHBIC MapaMETPhl TPEXIICKTPOTHON JamMmibl-Tpuoga. OObscHHUTE, Kak
ONPEIENAIOTCA TapaMeTpbl TPHO/1A IT0 AHOIHO-CETOYHOM XapaKTEPUCTHKE.

119. O0BSICHUTE YCTPOICTBO YETHIPEXAIIEKTPOAHOM JIaMIlbl- TeTpoaa. HauepTure cxemy BKIIIOUEHUS
TETPOJIa C UICTOYHUKOM IHUTaHUs U NOACHUTE €€ paboTy.

120. OOBSICHUTE YCTPOMCTBO MATHUANICKTPOTHOM JTAMIIBI-TICHTOAA. Y KOKUTE MTPEUMYIIIeCTBa TIEHTO1a
nepe TpPUOA0M, HAUYEPTUTE U MOSICHUTE AaHOAHBIE XapaKTEPUCTUKU NIEHTOA.

121. HaueptuTe yciaoBHble 00O3HAYEHMs SJIEKTPOHHBIX JIaMII: JBOMHOrO IHOAA, IUOI-TPHOAA U
Tpuoa-neHrona. OObSICHUTE Ha3HAUYEHUE AJIEKTPOJOB, NMPUMEHEHHUE U MapKUPOBKY TaHHBIX
JamIl.

122.00BsicCHUTE YCTPOMCTBO KOMOWHUPOBAHHBIX JIaMI, YKaXKUT€ HUX INPEUMYIIECTBA Iepen
OOBIYHBIMH JJaMITaMu. Kak MapKupyroTCsi 2JIEKTPOHHbIE JIaMITbl (TPUBECTH 2-3 IpUMEpa U 1aTh
pacmpoBKy Ha3BaHU).

123.00BsicHATE BUBI Pa3psaaoB B ra3e. HauepTure u MOSICHUTE BOJIBT-AMIIEPHYIO XapaKTEPUCTUKY
ra3opaspsaHbIX IPUOOPOB.

124.00DbsICHUTE YCTPONCTBO Ta30pa3psIHbIX MPUOOPOB C XOJOAHBIM M HAKAJIEHHBIM KaTOJaMHU.
[TosicauTe mpuHLMI UX paboTsl. [IpuBennTe MpUMeEpH! M yKaXKUTE HA Pa3iInydus B UX paboTe.

125.00psCcHUTE YCTPOWCTBO, HAa3HAYEHWE M NPUHIMII JEHCTBHS THpPATpPOHA C HAKAJIMBACMbIM
karonoM. HauepTure u nosCHUTE €T0 IMyCKOBYIO XapaKTEPUCTHUKY.

126.00BsicHUTE YCTPOMCTBO M MPUHLUI pabOThl Ta30pa3psAHON (JIOMHUHECHEHTHOM) JIaMIIbI.
Haueptute cxeMy €€ BKIIIOUEHHs B DIEKTPUYECKYIO CETh U IOSICHUTE HA3HAYEHUE DIIEMEHTOB
CXEMBL.

127.HaueptuTe cxeMy BKIIIOYEHHUS ra30pa3psIHOro mpubopa - THpATpoOHa C XOJOTHBIM KaTOJOM.
OOBsicHUTE Ha3HAYCHHE DIIEMEHTOB CXEMBI, IPUHLIUI paObOTHl M TPUMEHEHHE TUPATPOHOB.

128.00BsiICHATE  DJIEKTPOPHU3UIECCKHEC CBOHCTBA  IMOJYIPOBOJHHUKOB.  DJIEKTPOIPOBOIHOCTH
ITOJIYIIPOBOTHUKOB M BIIMSIHUE IPUMECEN HA UX MPOBOJAUMOCTb.

129.00bscHuTe 00pa3oBaHUE W TPUHIMN JCHCTBUSA 3JIEKTPOHHO-ABIPOYHOTO (p-N) mepexoaa
IIOJIyIIPOBOIHUKOB.

130.00BsicHUTE YCTPOWCTBO NOJIYHNPOBOJHUKOBBIX JMOJOB W IPHUHLUUI BBHIIPAMIEHUS HMHU
IIEPEMEHHOT0 TOKA.
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131.HayepTuTe BONBT-aMIIEPHYIO XapaKTEPUCTUKY IOIYIPOBOAHUKOBOTO AMOAA U TOSICHUTE €ro
OCHOBHBIE [TapAMETPBI, IOKA3aB UX HAa XapaKTEPUCTHUKE.

132.00BsicHUTE YCTPOWCTBO OWIIOJISIPHBIX TPAH3UCTOPOB, HA3HAUYEHHUE OHIIEKTPOIOB, NPHHIIUI
paboThl, IPUMEHEHUE.

133.Haueprute cxemy 1 00bSACHUTE YCHUIIUTEIbHBIE CBOWCTBA TPAH3UCTOPA, BKIFOUEHHOTO 110 CXEME
C OOIIKUM AMUTTEPOM.

134. HauepTuTe M NOSICHUTE BXOHBIE U BBIXOJHBIE XapAKTEPUCTUKU TPAH3UCTOPA, BKIFOYEHHOTO 1O
cxeMe ¢ obmuM smMuTTepoM. Kakue mapameTpbl TpPaH3UCTOPAa MOKHO OMNPEIENIUTH M0 ITUM
XapaKTEepUCTUKaM?

135. O0BSICHUTE YCTPOMCTBO MOJIEBBIX TPAH3UCTOPOB, HA3HAUECHHE IIEKTPOAOB, IPUHIIUIT PAOOTHI.

136. Hauepture CTpYKTYpHYIO CXEMY MOJIYNPOBOJHUKOBOIO JUOJA C MOJIKIIOUYEHUEM K UCTOUHUKY
NUTaHUS U 00BSICHUTE MPUHIIMIT ASUCTBHS p-N Tiepexoa.

137.O0BsiCHUTE YCTPOHCTBO M NPHUHIMIT ACHCTBUS MOIYHPOBOJHUKOBOTO Ipubopa ¢ 4-cioitHOi
CTPYKTYpoOil - TUpucTOopa. HauepTure u nosCHUTE €ro BOJIbT-AMIIEPHYIO XapAKTEPUCTUKY .

138.HauepTuTe CTPYKTYpHYIO CXEMYy OHWIIOISIPHOTO TPAH3UCTOpAa TUNA P-TI-p C HCTOYHUKAMU
MUTAHUS U MOSICHUTE MPUHIIMII €0 paboThl.

139. HauepTuTe TpH CXeMbI BKIFOUCHHS TPAH3UCTOPA: ¢ 00IIeH 0a30ii, 0OIIUM SMUTTEPOM U OOLITUM
KosutekTopoM. [losicHuTe UX OTIANYKA U JAaiiTe onpeaeneHue KoO3PPUIMEHTY YCUICHHUS.

140. HauepTuTe CTPYKTYpPHYIO CXEMy THPHUCTOpa (HE3almupaeMoro THPHCTOpA) C HCTOYHHKAMHU
MUTAHMS ¥ €r0 BOJIBT- aMIIEPHYIO XapakTepucTuky. OObACHUTE TPUHLIUI PabOThl TUPUCTOPA U
€ro NpUMEHEHUE.

141. O0BsICHUTE MPEUMYIIECTBA U HEAOCTATKU MOIYIPOBOIHUKOBBIX MPUOOPOB MO CPABHEHUIO C
AJIEKTPOHHBIMU JIAMIIAMHU.

142. IlpuBeaure KinaccupUKAMiO (POTOIEKTPOHHBIX MpHOOPOB. ITosCHUTE CMBICT BHEUIHETO U
BHYTpeHHero GoTodddekra.

143. O0BsicHUTE YCTPOHCTBO (HDOTODIEMEHTOB C BHEHIHUM (HOTOAPPEKTOM, MPUHIMIT JCHCTBUS.
[IpuBeauTe UX XapaKTEPUCTUKHU. Y KaXKUTE 001acTh IPUMEHEHHUS.

144.00BsicHUTE YCTPOICTBO (POTOMPHUEMHHUKOB C BHYTpeHHUM (hoTO3(hhekToM (PoTOpe3ncTopoB) u
MPUHLUI UX paboTsl. [IpuBennuTe NX XapakKTEePUCTUKHU U YKaXUTE IPUMEHEHHE.

145. OOBscHUTE OCHOBHBIE THITBI (POTODIEMEHTOB. HauepTuTe M MOSICHUTE MX XapaKTEPUCTUKHU:
CBETOBYIO U BOJIbT- aMIIEPHYI0. Y KaKUTE IPUMEHEHHE (POTOIIEMEHTOB.

146.Haueptute cxemy (oTtopese ¢ poTodIeMEHTOM U SJIEKTPOHHOM TaMmioi - TpuogoM. O0bsICHUTE
Ha3Hau€HHE JIEMEHTOB CXEMbI U IPUHLIUI paOOTHI.

147.00BsicHUTE YCTpOiicTBO poToanoaa u dororpansucropa. Hauepture cxemy ux BKIIOYEHUS U
MOSICHUTE MIPUHLUI pabOTHI.

148.00BsicHATE YCTPOICTBO (oTO3IeKTpoHHOrO yMHOXHTens (PDY). Haueprtute cxemy ero
BKJIFOUEHUS U MOSICHUTE MPUHIUI paOOTHI.

149.Hayeptute yClOBHBIE 0003HaueHUs ¢orope3uctopa, Goroauona U GOTOTPAH3UCTOPA.
OOBsicCHUTE OTIUYHS UX B paboTe.

150.HauepTuTe CTPyKTypHYIO CXEMY BBIPSIMUTENS IEPEMEHHOTO TOKA U MOSCHUTE Ha3HAYEHUE €€
cocTaBHbIX yacTei. [IpuBeuTe OCHOBHBIEC MAPAMETPHI BHIIPSIMUTEIICH.

151.HauepTuTe cXeMy OIHOIOIYIEPUOAHOTO BBIIPSIMUTENS Ha MNOJYNPOBOJHUKOBOM JHOAE W
MOSICHUTE TMPOLECC BBIMPSAMIICHUSI MEPEMEHHOIO TOKA, HCIOIb3ys Tpa@uKd MEPEeMEHHOTO
HaNPsDKEHUS U BBIIIPSIMIIEHHOTO TOKA.

152.HauepTute cXxeMy ABYXIOJIYNEPUOJHOTO BBIIPSAMUTENS HA IOIYIPOBOAHMKOBBIX JUOJAX U
NOSCHUTE ero padboTy. IIoCTOsSHHBIE COCTABIAIONIME TOKA U HAMIPSDKEHHS HAa Harpy3Ke.

153.HauepTuTe cXeMy MOCTOBOTO BBIIPSMUTENS Ha NOJYNIPOBOJIHUKOBBIX auojax. [Ipeumyiectsa
Y HEJJOCTATKHU 3TOU CXEMBI.

Ipunoocenue 1

dunnan rocyAapCcTBEHHOIO OOHKETHOTO MPOPECCHOHAIBHOIO
oOpazoBaTeabHOro yupexaenus PecyOnuku Xakacus
«YepHOropcKuil rOpHO-CTPOUTEIBHBIA TEXHUKY M)
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JncuuruivHa:

Bapuanr:

KOHTPOJIbHAA PABOTA

BrpInmonHwui: cTyAeHT rpynibl

I1P 01-23

IIpoBepui: mpernogaBaTens
CIIELIMAJIbHBIX JUCIUILUINH

ProxkkoBa H.H.

Hatacmaunm « __ » 2024 r

Aobaza, 2024 1.

Ipunoorcenue 2

Ennnnust Mexaynapoanoii cucremsl equaun CU
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O6o3HaueHue
Hazpanue BenmuuH Enununer usmepenus €IMHULL U3Me
peHust
1.0cHoBHBIE

JlnHa MeTp M
Macca KUJIOTPaMM KT
Bpewms CEKyHJ1a C
Cua Toka amrIiep A

2. MexaHu4veckue
CkopocTh METpP B CEKYHAY M/c
Vckopenne METp B CEKYHJy B KBaJIpaTe M/c?
'YrioBas yactoTa paauaH B CEKyHIY pan/c
Yacrora repi I'm
JHeprus, padoTta JKOYJIb WM BaTT-CEKyHAa Jx
Cuna HBIOTOH H
MOIIHOCTH BaTT Br

3. DeKTpUYeCcKUe
Konu4ecTBo 37€KTpUYECTBa, 3apsil KYJIOH Kn
JJIEKTPUUECKOE HANIPSIKEHHE, Pa3HOCTh BOJIBT B
DIIEKTPUYECKUX NOTeHnuanos, J/1C
HanpsykeHHOCTD JIEKTPUYECKOTO MO BOJIBT HAa METP B/m
DJIEKTpUYECKasi EMKOCTh dapana o
DJIEKTPUUECKOE COITPOTUBIICHUE oM Om
DNeKTpUUEcKas MPOBOAUMOCTh CHUMEHC Cm
IIoaHas MOIIHOCTE IEPEMEHHOTO TOKA BOJIT-AMIIEP BA
PeakTrBHAsE MOIIIHOCTH MIEPEMEHHOTO TOKA Bap Bap

4. MarHuTHBIC

MarauTHBIN MOTOK BeOep Bo6
MarautHasi UHy KIS Tecia T
HanpskeHHOCTh MArHUTHOTO TTOJIS amriep Ha METP A/M
HamarauuunBaromnasi (MarHuTOABHKYIAs) CUIIA amriep A
HAyKTUBHOCTH, B3aMHAasl HHAYKTUBHOCTh reHpHU r
MarauTHOE CONPOTUBIICHHE amrep Ha BeOep A/Bo6

Hecucremusie equauiisl (1o otHomeHuto k cucreme CH).
JlecsaTruHbIe KpaTHBIC U JECATUYHBIC OJIbHBIC SUHUIIBI.

Jlnana3oHbl H3MEPSEMBIX BEJTHUUH OYCHb IIUPOKH, TIO3TOMY rOCYAapCTBEHHBIN CTaHIAPT
JIOITYCKAeT MPUMEHEHUE HECUCTEMHBIX SIMHUIL. TaKUMU SIBISIFOTCS IECATUIHBIC KPAaTHBIE
(o6pazoBannbie ymMHOkeHHeM Ha 10, 100, 1000 u T.4.) 1 JecATUUHBIE T0JIbHBIE (0Opa30BaHHBIC
ymuoxxeruem Ha 0,1; 0,01; 0,001 u T.1.) ot equnun CU.

Jist ux 0003HaYCHHSI BBOSTCS CIICIIUAIBHBIC TPUCTABKH.

IIpucraBku 111 00pa30BaHusA N1eCATHYHBIX KPATHBIX U J0JIbHBIX €IUHHIL

O06o3HaueHne
[IPUCTABKU

Hazsanue
IIPUCTaBKU

Koaddurnment ymaoxxenus,
COOTBETCTBYIOLIUHI IIPUCTABKE
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Ilpumepoi

Tepa
I'ura
Mera
Kwuo
I'exTo
Jemu
Cantu
Mum
Muxpo
Hano
ITuxo

2O =" <-4

=
SR

1012
10°
108
103
102
101
102
103
10®
10°
10-12

1 ®=108mk® =102 nd

1 MkA =108 A =103 mMA
1 MOM = 103 kOM = 108 Om

1 k[m=103T1x

1 ITTo=103 Ml

AJI(l)aBI/ITHbIﬁ CIIMCOK HEKOTOPLIX HECUCTEMHBIX BEJIMNYHUH

HasBanue equaunel | O003HaYeHUE CBsA3b C cMHMIAMH CHC-
tembl CU
Ammnep-yac A4 3600 Kn
BatT-uac Btu 3600 JIx
Taycc I'c 104 T
Kunosarr-gyac kBT1-u 1000 Bt-u=3600000 Tx
MakcBsesn Mkc 108B6
JINTEPATYPA

Pexomenayemasi iureparypa
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