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1. NOSICHUTEJIbHASL 3ATTMCKA

Yyebuas nporpamma o jpucrurummpe “Teoperuyecknue OCHOBBI SNEKTPO-
TexHuKY” paspaboTana B COOTBETCTBHY ¢ TpeboBanusMu 06pa3oBaTeIpHOTO CTal-
IapTa BRICIICro 0Opa3oBaHus NEPBON CTYICHHM IO CHEHMANbLHOCTAM 1-43 01 02
«DNEKTPOIHEPTETUYCCKIE CHCTEMBI B cetiy 1-43 01 03 «nexrpocHabxenne (o
oTpacisM)» U yaeOHBIMY [UIAHAMH CIIENHAILHOCTCH.
Jtucrmraa « TeopeTHHeckne OCHORBI 3JIEKTPOTEXHUKHY 3aHUMacT OCHOB-
HOE MECTO CPEIH OBIHETEXHUUECKUX IMCLUIUIIH, ONPEISISIONIX Te0peTHIeCKnH
YPOBEHE TPOMECCHOHANLHON IIOATOTOBKA CTIeIINANACTA.
IpeameT M3ydIeHUs TUCIUTUIMHL] COCTABISIIOT JIEKTPOMArHUTHDIEC SRS
¥ MX MPUKIaIHOe TPUMEHEHHES ISl MPOU3BOACTRA, Nepeladn U Paclpeic/eHis
SEKTPHYECKON JHEPrUM MEeXy WCTOUHUKAMK JHEPIud W MOTpeOUTessiMu, I
peilierus TpodlieM 3JeKTPOSHEPIETUKH, SIIEKTPOMEXAHUKH, SJIEKTPOHUKH, aBTO-
MATUKK, HHPOPMALMOHHO-UIMEPUTENBHON ¥ BEIMUCIUTEIbHON TeXHUKH.
«TeopeTnaecKye OCHOBBI 3JEKTPOTEXHHKH» Kax Oaszopas MHCLMIUIKHA
HOKHA OfecreunBaTh KOMILIEKCHYIO [OATOTOBKY OyAyLIero creiuanucra —
pO(ECCHOHANBHYIO TOJTOTOBKY, Pa3BUTHE TBOPYECKHX CNOCOOHOCTEH, yMEHHe
(GOPMHUPOBATH U pelIaTh HA BHICOKOM YPOBHE 3a/1a4y CHELHANLHBIX MUCIUTIINI,
yMeHne TBOPHIECKY HPUMEHSITh U CAMOCTOSTENIHHO [TOBBINIATE CBOU ZHAHHSL.
Ocuosuble 3a1a4d n3yaeHus « [eopeTudecKyx OCHOB JJICKTPOTEXHIKID) .
— U3ydeHue oJHOU U3 (POPM Marepuy — IEKTPOMAIHUTHOIO IOJIS U Cro
MPOSIBIICHUH B PA3NUYHBIX YCTPOUCTBAX TCXHUKY;
— YCBOSHUE COBPEMEHHBIX METONOB MOJEIMPOBAHUS JIEKTPOMArHUTHRIX
PONECCOB, METOJOB aHalln3a, CUHTE3a U pacylTa DIEKTPUISCKUX 1 Mal-
HUTHBIX LENei, 3HaHe KOTOPLIX HeOOXOMUMO [UIl IOHUMAaHUs U yCrel-
HOro perterus rpobieM Gy aymed creunaibHOCTH.

B pesynbrare U3yHdeHUS JUCHUIIIMHLL CTYHCHT TOTDKEH!
3HAMb!

— MUHUMAaJILHBIN 0a30BbIH HAOOp UACABHEIX CXEMHBIX 3JEMEHTOR;

— METOJIbl COCTABNEHMA TOMOJIOTUHECKIX YPABHECHUH B 00LIEM BUIE;

— METOJBI IIPEACTABJEHMA CUMHATIOB BO BPEMEHHOM B HaCTOTHON 00IacTsIX)

— METOJIBI AHATIM3A SIBIICHUM B DJIEKTPHUYECKUX HETIsX;

YyMemu:

— CTaBWUThL YW PEINaThk 3a/a49y aHajin3a JJIEKTPUHECKMXK LeTell pasinyHOu
CIIOKHOCTH,

— OPMUPOBATE MOJENH CUTHAJIOB ¥ SJIEMEHTOB HENeH NpY ONpe/e/eHHOH
CTENEHM MJSau3alidy (PU3NUECKUX HBJICHUH B DEaNbHBIX 3JIEKTPOTEXHHUYCCKHX
YCTPOUCTBAX;

— OnpeleNsTh OCHOBHBIE [IAPaMeTPhl NIEKTPUUECKUK [ENeH U HX INeMEH-
TOB, MPOBOAUTE WX U3MEPEHMS.

Ipy w3Ni0KeHny JTUCIUIIIMHLL «TeopeTuyeckne OCHOBEL NEKTPOTEXHUKID)
NPeNONArAetesi 3HAHNE CTYASHTaMy Takux paslenon QusnkM, Kax «DnexrpuHe-
CTBO ¥ MArHeTH3IM», «BOJHED, «DICKTPOIHHAMUKAY), 4 TAKKe TAKUX paslielion
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mateMatyiy, kax «Ipoussojuas u pudhepeHmam, «HeomnpenentHubi 1 ONpe-
nenéHHBI uHTerpaisy, «HuddepeHnnalbabe ypasHenmn, 1 METO/IBl X peliie-
rust, «Teopust QyHKIUN KOMITIEKCHOIO TIEPEMEHHOTO, «IIpeoGpazopanne Dypbe-
Jlamnacay.

Yuebias nporpamMma paccunTana na 450 9acos, B TOM HHCIIE — Ha 217 wacos
ay (U TOPHBIX 3aITHH.

PacripenesieHye ayIMTOPHBIX 9acoB 110 BUAAM 3AHITUN

— nexuuu — 100 gacos;

— nabopaTopHble 3audTus — 67 9ac;

— PaKTHHIECKUE 3aHATHSA — 5() wacos.

2. CONEPYKAHUE VUEBHOI'O MATEPUAJIA

2.1, JIexiHOHHBIC 3aHATUS

Kon-
BO
4acoB

Ne HauMeHOBaHue TEMBL,

n/m COICPIKaHNe

Tpemuti cemecmp

7 1.1 | BBEJIEHME. OCHOBHBIE IMOHATVA 1 3AKOHBI DJIEKTPUYECKUX U
MATHWTHBIX [ETEA

OcHOBYDBIE 3TANB] PA3BUTHS BJCKTPOTEXHUKH H €€ TEOPETHICCKIX OCHOB.
Kparkuil #CcTOpUIecKnii 09epK PasBUTHs HAYKH 00 BNEKTPUYECKHX ¥ MarHuT-
HETK SBICHUSX M X IPAKTHYECKOM IpuMeHeHviy. TecHas CBI3b TEOpPETHHE-
CKUX UCCTIENOBANMH ¢ MPAKTUYECKUMY 3aJa9aMy JIEKTPOTEXHNKH.

[Ipenmer mucuMiUMHEL  «TEOPETUHECKHE OCHOBBI  INEKTPOTCRHNKGY
(TOD), ee NOCTPOCHUE, CBS3b CO CMEXHBIMU ¥ CHIEHAANbHEIMU JHCHAILTHE-
MIA, MECTO B OBLUEH CHCTEME JIEKTPOTEXHUIECKOr0 00pa3soBaHNs HEXKCHCDA.

Dysuueckne SBIeHAS B anexrprueckux uesx. Hayuneie abcrpaxuny,
IPUHHAMAEMBIE B TEOPVH IMEKTPUUECKHX HENEH, NX MPaKTHHecKoe 3HAYEHHE U
rpaHuilpl TPUMEHIMOCTH.

AKTHBHBIE ¥ IACCHBHBIEC IEKTpHUecKue nenu. [lernu ¢ paclpeneiCHHbIMIK
¥ COCPENOTOYEHHBIMH TapamMerTpamMy. JIMHeHHEE 1 HenuHelHee 3JIeKTpHYe-
CKHE ¥ MATHHTHBIC [EMW. DIEMEHTH! JJICKTPHYECKUX UCNeH, NX MapamMeTpsl,
XAPAKTEPUCTUKH.

Cxembl 3nekTpHHeckux uerel. Tomomornieckue NOHITHA CXCMBL 3JCK-
tpuueckoit  uerm. I'pad nemn. Marpuiiel coeffHeHY, KONTYPOB 1 CEUeHUH
SNEXTPUYECKIX LEMIEN.

TIpUHINI HEMPEPBIBHOCTY BIEKTPUYECKOTO TOKA. Bujibl 3NIeKTPHYECKOTO
toxa. Bnextpomsrokymas cruma (BJIC) 1 MEKTPUHECKOS HANPKCHIC. 3axkoH
Oma u 3axonsl Kupxroda. 3aK0H JeKTPOMArHHTHOR MHIYKIUH. [Hortoxocie-
nnenne. DJIC cAMOMEIYKINH U B3AUMHON HHIYKIUEK. 32KOH OJIHOTO TOKA.

Y enoBHBIE NIONOKHTENbHBe Hanparienus 53/1C v TOKOB B SJIEMEHTAX He-
T ¥ HANpSOKeHHH Ha nx 3axuMax. CXeMel 3aMCIISHIST 1 XapaKTepuCTAKt dc-
TouHMKOR snekTpuueckok suepruu. Meroummkn 3[C u MCTOMHEKA TOKA.
Pexumpl paGoThl 3NEKTPUYECKOH [ETH.

TEOPUA U METOJbBI PACYETA JIMHEVMHBLX SJIEKTPYHECKMX HE-
TTEV] ITOCTOAHHOIO TOKA
Pacuer ueny mpE MOCNEJOBATEEHOM, NAPAIIISTbHOM Y CMEIMANRoM O |

=
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eNIMHEHUH YHAaCTKOB (BeTBEH). JKBUBAIEHTHBIC npeobpazoBaHysl B 3JIEKTPUHIC-
CKWX LengxX. Pacuer CIIOXHBIX ONCKTPUHECKHX UCNeH METONOM SKBUBAJICHT-
HBIX NIpeobpasosannii. MeTOa IPONOPLHOHATLHBIX BEJIHIUH. DHEPreTUYCCKHIH
fagaHc B Heny TOCTOSHHOrO ToKa. [ loTeHnnanpHas AnarpaMma.

MeTOoIB! KOHTYPHBIX TOKOB H Y3JIOBBIX NOTCHIUANIOR. MpusaTHn HANOXKe-
HUS ¥ METOJ HAJIOKCHUS.

Teopema 83aUMHOCTH. TeopeMa KOMIEHCALHH. JluHeHple COOTHOLIEHNU
B BIEKTPUIECKHUX LCIIAX.

MeTox SKBUBANCHTHOTO FeHEpaTopa.
ITepenada sHEPrUE OT aKTHBHOTO JBYXTIONIOCHAKE HAIDY3KE. OcobeHHOCTH
niepenayi SHEPTUy 10 JIMHUH HEPEAAUH.

TEOPUS I METOJIBI PACHETA JIMHEVHBIX SJIEKTPUYECKKX LE-
MEM OMHO®AZHOTO CUHY COMIAJILHOTC TOKA

Cunyconansasle OJC, HAIPMHKEHUA 1 TOKH. VX mapaMeTphi: aMIuTy-
74, TIEpHOJ, YacToTa, HadaapHas (asa, pasHoCcTh das. [leficreyromiee u cpen-
Hee 3Hauenns cuayconnanbupx OJIC, HaNpsHKCHUH B TOKOB. ITpencraBnenue
CHHYCOMJANBHLIX 3JIEKTPHYCCKUX BEIMYHH B BHAC TPUTOHOMETPUUCCKUX
dymKui, rpagukos, OCIMIIIONPaMM, a TAIOKE B BUJIC BEKTOPOB Ha KOMIIEKC-
Ho# mockocTy. BexTopHad aMarpamma.

CumBoMueckoe n306paxenue cuayconnanmbabx I1C, HanpsokeHui u
TOKOB KOMIUIEKCHBIMY urcramMi. Komriexenas aMuinTyaa. KoMIiexe AeicT-
Byrowmiero 3adenud. 3akon OMa i 3aKOHbI Kupxroda B KOMIUTEKCHOH dopme
sarucy. Oneparuy ¢ KOMIISKCHBIMA HUCIaMu.

AKTHBHOE COTIPOTUBIIEHNE R, WHIYKTHBHOCTD L u emiocts C B e CU-
HYCOMJANBHOIO TOK2; OCHMJIOTPAMMBl HANPSKCHUA W TOKA. MrHoBeHHad
MOIIHOCTE ¥ KOJieOaHus SHEPTUH B LEINHM CHHYCOUNAIBHOIO TOKA. CpenHss
(axTHBHAS) MOIIHOCTS.

PeanbHbIl KOHIEHCATOD u peanbHas HHIYKTUBHAS KaTyui-
K2 B UEMH CHEYCOMAANBHOTO Toka, [locnenosareNibas v Napaiieibhas  Cxe-
MBI 3aMEIEeHNsT YYaCcTKOB Lend, cofepkanux R, L u C snementsl. KoMmIuteKc-
HOE CONPOTHBJICHUE W KOMIUIEKCHAS MPOBOIMMOCTD. TpeyrolsHUKK COTPO-
THBJIEHHI W [IPOBOAKMOCTEN.

AKTHBHAS, DEAKTURAAS ¥ T0JHAsS MOIHOCTA. TPeyroiLHHK MOTIIHOCTEH.
BeIpaeHne MOUIHOCTH B KOMIUICKCHOH (opme 3anucu. VismepeHHe aKTuB-
HO#, peaKTHBHON ¥ MONHON MOHOCTEN!.

O [PEMEEMMOCTH METOLOB PacHeTa LeMeH MOCTOIHHOro ToKa K pacteTy
neneil cuuyconnanpaoro Toxa, CHUMBONMYECKUH METO/ pacteTa nemei cuHy-
COMAANBHOTO TOKA, Dananc akTUBHBIX U PEAKTHBHEIX momHocTel. BexTopHas
JlyseBas auarpamMMa TOKOB U Tonorpadieckas nyarpaMma HanpsKeHui.

Pe3onaHcHbIE PEXUMBI PabOThHl IBYXIOTIOCHHKOB,

Pe3oHaHC HANPSDKEHUH; yCJIOBUE, TPU3HAKH, criocobsr onyyenus. Hac-
TOTHBIE XApPaKTEPUCTHKH, PE30HAHCHBIE KPUBBIC.

Pe30HAHC TOKOB, YCJIOBHE, NPH3HAKH, CIOCOOB! MOTYUEHHI. HacToTHBIE
XApaKTePUCTHKHN, PE3OHAHCHBIE KPUBDIE. KoshGUITHERT MOLHOCTH; CHOCOOHI
£70 TIOBBUIIEHH.

TIpaKTr9eckoe 3HAYSHNE PE3OHANCA B SNEKTPUHECKIX IEITIX.

SNEKTPHEECKHE UEMH ¢ MHAYKTHRHO-CBA3AHHBIMHE SIEMEHTAMI. Bzanm-
Hast MHIYyKTHRHOCTE, K03 QuuuenT cBs3y. PacHeT genei ¢ moceoBaTeNib-
HBIM ¥ [TapalyIelbHbM COCIUHEHIEM HHIYKTHBHO-CRA3AHHBIX SJICMEHTOR.

TpancdopMaTop ¢ TUHEHHBIMI X8paKTEPHCTHKAMA. Pacuer, BeXTODHAS
LIMArpaMMa, BHOCHMBIE COTIPOTHBIICHNUAL. Uneansusiil tpanchopmartop. «Pazi-
JLIBAHVEY HHIYKTHBHO-CBI3AHNBIX enel.

.
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Tlepenaya SHEPriy OT aKTUBHOTO ABYXIIQJIIOCHHKA Harpysxe. Corna-
cyromwit TpaschopMaTop.
[Manenye u TOTEPS HANIPSDKEHNS B TMHIK IIEPENavn SHEPIHH.

2.1.4

YETBIPEXTIOOCHUKN

OnpenencHie MOHITHS «IETHIPEXIIOIIIOCHUKY.

DOpMEBI 3aIICH YPABHEHUM TTACCUBHONO YETHIPEXIOIIOCHAKA U CBA3h M-
Oy aume. Beisoa ypasuenuit B A-dopme. Onpenenenue xospduuuenron A-
(dhopMBI 3a1TKCH YPAaBHEHUH YETBIPEXITONIOCHUKA.

T- u Tl-cxemp! 3aMEHIEHUs NACCHBHOTO YETRIPEXTONOCHHKa. Crnoco0Obl
COSMHEHNS YeTRIPEXITOMIOCHUKOB, XapaKTeprcTuaeckye napamerpsl. [locto-
SHHAS Mepefadr ¥ CAMHUIB W3MEPEHUS 3aTYXaHHs. Y paBHCHUS YeThIPEXIIO-
JIFOCHYKA, 3aITMCAHHBIE Yepe3 THIepOOITHUECKHE QYHKIUY.

SJIEKTPUYECKUE LIEMU MPYM HECUHYCOWJIAJIBHBIX HEPUOIN-
YECKMX 3AC, HATTIPSDKEHMSAX 1 TOKAX

Vizobpaikenue HECHHYCOWNATBHBIX IEPHOIMUECKIX BEIMYMH B BUIE Psilia
DOypre. HexoTophie CBOMCTRA MEPUOIHHECKUK KPUBBIX, 00TaHaroix CHMMET-
pueil. Pacyer TOKOB 4 HaNpSKCHKH B HEMAX ¢ HECUHYCOUNANLHBIME HCTOUHH-~
KaM¥ IHEPTHH. ,

Cpenree u HCHCTRYIOINEE 3HAYCHUS HECHHYCOUIAIBHEIX TIEPHOANYECKUX
BeTMYMH. AKTHUBHAS, PEAKTHBHAS M MOJHAS MOIMHOCTH B LENH HECHHYCOU-
JIATBHOTO TOKA., MOUHOCTE HCKaXKeHNH.

3aMeHa HeCHHYCOUTANBHBIX TEPUOANHECKUX TOKOB W HAIPSHKEHNUH DKBHU-
BAJICHTHBEIMH CHHYCOWIaMH. 3aBUCHMOCTE (DOPMBI KPMBOH TOKaA OT Xapakrepa
TOKa Harpy3KH B UCIHX ¢ HECUHYCOUTANBHBIMY HCTOUHNKAMY SHEPIHUH,

b2

Hmozo.: 3 cemecmp

34,

Yemsepmiviii cemecmp

2.1.6

TPEXDAIHBIE DJIEKTPUYECKUE LEIMNU

Tpexdaszuas cummerpuanas cnctema 3C. Tlpunnun paboTel ¥ CIIoco-
6o1 coenuuenust (a3 rpocTeiiinero TpexGpazHoro HCTouHNKa sHeprut. Pasubie
7 neitupie Hanpsorenus u Toxu. Knaccnukarms Tpex(pazHsix IPUEMHUKOB.
OcHOBHBIE CXEMBI COCTUHEHUS TpeX (PasHbIX Lenel.

PacueT CHMMETPHYHBIX K HECHMMETPHUYHBIX PEKHMOB B TpeX(asHbIX
HEISIX ¢ PA3TUYHBIMU CXEMAMU COSMHEHUSI HCTOUHUKA U IPHEMHUKA AKTUB-
Hast, peakTUBHAS U MOJIHAS MOITHOCTH TpeX(a3Hol CHCTEMbl. bhajaHC akTHB-
HBIX ¥ PEaKTHBHBIX MOLIHOCTE!,

CUMMETpUIHBIE COCTABRIISIONINE TPex(a3HONl HECHMMETPHUIHOM cHcTe-
MBI BenanH. Hexoropsie cBoficTRBa Tpex(asHbixX LeNed B OTHOLIEHHH CHM-
METPUYHBIX COCTABJISIIOMMX TOKOB Y HalpsikeHuH. CONpoTHBIIEHHE CHMMET-
PUYHON Tpex(pazHoW Henu Ui TOKOB pa3IHyHBIX NocneoBaTeasHocTel. On-
peNesieHUe TOKOB B CUMMETPHUHON ienu. PacueT wenu ¢ HeCUMMETPUYHON
HArPY3KOH M HECHMMETPHUYHBIM YHaCTKOM B JIMHUH METOLOM CHMMETpUY-
HBEIX COCTAaBJISIOLIUX.

Brrcuivie rapMoHuKy B Tpex(QasHbIX LEIsX.

2.1.7

[TEPEXOTHBIE TIPOLIECCHI B JIMHEMHLIX 2JIEKTPUYECKMX LE-
MHX W METOLBLI UX PACHETA

[Tousitrie 0 NMEpeXCHHEIX (pOIeccax B JUHEHHOH SNeKTPUYESCKON ITeT.
[prynipl BOSHUKHOBEHKS. W CYUIHOCTE NEPEXONHBIX HPOUECCOB. YCTaHO-
BUBIIMHCS ¥ cBOGOAHBIN NpoLeccrl. 3aKOHEI KOMMYyTaluy. HavansHeie yoro-
BUS.

Knacouwdeckuit MeTo[ pacuera NepexoJHbIX IHpoueccos. [lopanox co-
CTABNEHUA ¥ METOLB! PeIleHus IH(PEepeHLHalENbIX YPABHEHHHE INCKTpHIe-

R
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cxo¥t nenu. [IpuryNeHHbie ¥ cBOOOMHEIC COCTABISIONIME TOKOB U HANpPIIKE-
Huil. Pacder nepexonHpIxX MPOLECCOs KIACCHUECKUM METOJ0M B IPOCTHIX e~
nsx. Bymovenne RL- n RC-uenu Ha noctostHHOe Hanpsokenne, KopoTtkoe 3a-
Mmelkanue RL- n RC-uenw. Brmowenue peaqbHON MHIYKTHBHON KaTYIIKH Ha
CHHYCOMIANLHOE HAMPDKESHHE.

Xapakrep ¢cBoOOIHOrC npouecca B nengx 1-ro nopsamaxa. Koporkoe 3aMbi-
Kapye Lenu ¢ NnochnenoBarTelbubiM coenuaenuemM R, L u C-3nementor. Xapak-
TEp MEPEXONHOrO HPOLECcCa B HensiX 2-ro MopsSIKa.

OmneparopHeli MeTon pacueTa. OCHOBHEIC HOJTOXESHUS ¥ MOPANOK pacue-
ta. 3axoH Oma u 3axonsl Kupxroda B oneparoproii ¢opme. OnepaTopHas
cxema samerienusi. OnpefeneHne ONepaTOpHBIX HW300paKeHUH TOKOB U Ha-
npaxenni. Crioco0s! Nepexona oT OnepaTopHBIX W300pakeHud K OpuruHa-
JiaMm

2.1.8

SHEKTPUYECKUE LENN (JIMHWM) C PACHPEINEJEHHBIMUA TTAPA-
METPAMN

OcHOBHBEIE NOHATHS U ONpeneNeHrs. Y paBHEHHS ONHOPOIHON JHHHU. C
pacnpe/ieIeHHbIMHE TapaMeTpaMu. AHajiu3 YCTAHOBHUBILNEIOCS CHHYCOWIANb-
HOTO PEeXKMMa B OFBHODPOAHOH JunHH. [TOoCTOAHHAS pacripOCTpaHEeHHs; BOJHO-
Boe conpotusienne. Ilaparomue W oTpakKeHHbBIE BOJIHBI B JIMHUH. (Pazosas
CKOPOCTE; JUIMHA BOJIHBL, KO3(D(MUIIMEHT OTPasKeHH.

PazsHOBHAHOCTH JHHUH ¢ pacIpeleNICHHBIMH MapaMeTpaMy: JTHHUS ¢ CO-
[JIACOBAHKOM HArpyskol; nuuust 0e3 uckakeHuil; munus 6e3 noreps. Vicmomns-
30BAHHE YETBEPTLBOIHOBBIX OTPE3KOB B JIMHUH 0€3 OTEPE.

berymue, cTosSUMe M CMEIUAHHBIE SNEKTPOMAarHHTHEIE BOIHB! B JUHHH
0e3 moreps. Koadduuments: Oeryimefl v crosyell BOJH. AHAIOTHS MEXIY
YPaBHEHUAMH JTHHUK C PacHpeleNeHHBIMI apaMeTpaMi W ypaBHEHMSIMU de-
THIPEXTOJIOCHUKA.

Hmoeo: 4 cemecmp

{amoii cemecmp

2.19

HEJIMHEMHBIE BJIEKTPUYECKUE LIEITU ITOCTOSIHHOI'C TOKA

[HousaTua 0 HeIMHEHHBIX 3/IEMEHTax U CBOHCTBAX HENUHEHHBIX 3JIEKTPH-
vyecknx uened. Kitaccu(pukanys HeTHHEHHBIX 3IEMEHTOB; UX XapaKTEePUCTUKH.
OO0mas xapakTeprucTHKa METO/IOB pacdeTa HEMHEHHBIX JIEKTPUHECKUX Hemneil
MOCTOSIHHOIO TOKA.

I'paduueckuil MeTon pacuera uenefl ¢ MOCIEAOBATSILHBIM, TapallIeib-
HBIM ¥ CMELIAHHBIM COSHHEHUEeM HEIHHEUHbiX 3neMeHToB. [IpuMenenue me-
TONA DKBHB@IEHTHOIO IEHEpAaTOpa U METONA HRYX Y3JI0B JUlsl pacuera Heju-
HEHHBBIX UETeH MOCTOSHHOTO TOKA. AHANUTHYECKHUHA METON pacyera.

Cratnueckoe u nuddepeHnnanbH0e CONMPOTHBICHNS. 3aMena HelTMHeHHO-
IO PE3UCTOpa PKBUBAJICHTHBIM JIMHEHHBIM Wiy xoMOuHauuell NuHEHHOTo ¢o-
npotusnenus u 3JIC. Pacuer HennHaelHpIX Henel mocToSHHOrO TOKA HTepaly-
OHHEBIM METOJIOM (METOJIOM MOCHENOBATENBHBIX [IPUOIIMIKEHUH).
Crabuizarop toxa. Hapamerpudecku#t cTabumu3aTop HaNpsHKEHUS.

2.1.10

MATHUTHBIE UEINM C ITOCTOAHHLBIMU MATHWUTOIBIDKVIIIMIMA
CUJTAMU

O¢HOBHBIC TMOHATHH M BEJIWYWHBL, XaPAKTEPU2YIOUIHEe MarHHTHOE IOJIE.
(PeppOMarHUTHEIE MAaTEPHAaNbl ¥ HX XapaKTepUCTHKY. Pa3sHOBUHOCTH MartHt-
Helx uened. Posib QeppoMarHUTHEIX MaTepHanoB B MarHutHOH nenu. OCHOB-
HEIE HOTYUICHH, HCTIONE3YEMBIE TPH AHATIN3E U PACHETE MArHUTHBIX Leneit.

3dkon nosiroro Toka. 3axoH Owma u 3axkonsl Kupxroda s MarEMTHBIX
verneif. ARANOTHE MEX/y MATHUTHEIMY NenaMu ¢ noctosaapmu MJIC v aend-




8

HEWHBIMHA 3IEKTPUUCCKUMHE HENAMU TOCTOAHHOTO TOKA.

Pacuer HEPa3BETBIEHHLIX MATHATHBIX HEMEH (npsmas # obparHas 3a1a-
ua). Pacyer pa3sBeTBICHHEIX MArHATHBIX neneii. O pacuere MarHHTHBIX LETEH
C MOCTOSIHABIMU MartuTaMu,

2.1.11

HEJIMHEMHGIE LENN TTEPEMEHHOIO TOKA

Ofmas XapakTepuCTHKa HEeJMHEHHBIX aKTHBHBIX COTPOTHBJICHYH, WH-
AYKTHBHBIX KATYLIEK ¢ (eppoMarHHTHBIMA CepACHHAKAMM i KOHICHCATOPOB.
Tursl XapakTepyucTUK HEJIHHEHHBIX 3NIEMEHTOB. OcHosrEBIe TpeodpasoBanud,
OCYIIECTRISEMBIE ¢ [OMOMIBIO HEJMHEHHEIX S/ICKTPHHICCKIX pernest. OOCmas
XApAKTEPYCTHKA METOJOB aHaimu3a W pactera HEMMHENHBIX JJIEKTPHICCKUX
nenell NEpEMEHHOIO TOKA.

Ipadugeckuit METOI pacueTa MO XapakTepHCTHKaM HENMHEHHBIX 3J1e-
MEHTOB i MTHOBEHHBIK 3HAdenuil. Henwnelnble 3HEMEHTHI Kak pUHHHA
[OSBAEHMUS] BBICIIMX FAPMOHUK B LENsSX NEPEMCHHOIO TOKA. AHATAYECKHE
MeTonBl pacuera. MeToa rapMomyyeckoro Ganamca. MeTon rapMOHUYECKOH
nuHeapusali. MeTo/ SKBABAICHTHBIX CHHYCONIL. MeTo/ KyCOUHO-TMHEAHON
annpoOKCUMAaIlUH.

lernu ¢ HenuHEHHBIMY HHIYKTHBHBIME KaTyIIKaMu © ¢eppoMarHUTHEIMH
CepIedHMKAMH. DKBHBATIEHTHBIC MaPaMETPhl M CXEMa 3aMCIICHHA KaTYHIKH,
BexropHas guarpamma.

PeronaHCHBIE SRJIEHNS B HeJIHHERHbIX Lemax. Peppope3onanc HalpsiKe-
unit. PeppopesoHanc TokoB. Peppope3oHanCHbIC cTabuIu3aTOPEl HANPSKE-
wost. [lenu nepeMeHHOr0 TOKA ¢ BBIIPAMUTEIISIMU.

2.1.12

MMEPEXOHBIE TTPOLUECCHI B HEJMHEMHBIX LEIAX

Ob1mas xapakTepUCTHKA NEPEXOAHBIX MPONESCCOB B HEJIHHEHHBIX LIETsX.
BKTIOUeH e KATYIIKH CO CTATIBHBIM CEPACYHHKOM Ha MOCTOAHEOE HAllpse-
Hue. BiTioueHne KaTyIIKM €O CTAILHBIM CEPACHHIKOM Ha CHHYCOH/IANILHOC
HAIpSHKEHHUE.

TEOPUS RIEKTPOMATHUTHOIO ITOJIA

3aKOH MOJHON0 TOKA, 3aKOH 3JIeKTPOMArHUTHOH HHIYKIHHM, TEOpEMa Ia-
ycea 1 mocTynaT MakcBela, TPHHIAITBL HeNPePhiBHOCTH MariUTHOTO MOTOKA
¥ DIIEKTPUYECKOro Toka B I depenianbroi Qopme. [onnas cucrema ypas-
HEHUI 27IEKTPOMATrHUTHOIO MOJISL.

Hmozo. 5 cemecmp

32

Beezo 3a mpu cemecmpa

100 |
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2.2. HpakTu4eckue 3aHaTHs

Ne = y Obrem
Conepxanne 3anaTHi
n/n B Jacax
Tpemuti cemecmp
2.2.1 | DiaeMenThl JICKTPUHECKHX Uenel U UX MaTeMaTHYSCKHe MOICIH. 2
2.2.2 | YeaoBHbe HONOKHATENHEIE HANPABICHUS TOKOB M HAIPSKCHUM B 3ICKTPU-
qeckoi termi. QCHOBHBIE TIOHITHS W 3aKOHBI 3IEKTPHUSCKUX LEHCH. 2
2.2.3 | Metos! pacdera dMEKTPHUECKHX Hereil MOCTOSHHOTO TOKa (SKBUBATEHTHBIX
npeobpazoBanuii, ypasHeHHH Kupxroda, KOHTYPHEIX TOKOB, Y3JIOBBIX TIOTEH-

[UAIOB, HAJIOXKEHHUS, DKBHBAIICHTHOIO TEHEPaTOpa). 2

224 | OcHoBHBIE CBOWCTBA F OKBHBAJEHTHBIE NAPAMETDPBl IEKTPHYECKHK ISl
CHHYCOUJIANILHOTO TOKA. 1
2.2.5 | Pacder mPOCTHIX Lemeil CHRYCOMTANBGHOro Toka. Pacuer CIOXKHEIX HemeH cu-

HYCOUIATBHOTO TOKA CHMBOJIMYECKUM METOLOM. 2
2.2.6 | MOIIHOCTs U SHEPrHsi B NWHENHBIX SJICKTPHYUECKHX HemsX. banase MOMHO-

CTEH. 2
2.2.7 | Pe30HAHCHBIE SBJICHUS B 3JICKTPHUECKUX LEIAX CUHYCOHUNANIBHOTO TOKA. 1
2.2.8 | DnexTpHYecKye Leny ¢ B3aUMHON HHIYKTUBHOCTBIO. 1
2.2.9 | Onpenenenue xkos(uipeHToB A-QOPMBI 3aNHCH YPABHEHNH HETLIPEXIIONEOC-

HUKa. 1
2.2.10 | XapaktepucTHHECKHE IAPAMETPRI, UX CBA3b C IPYTHMHU TTapamMeTpaMy 4eThbl-

PEXTIOMIOCHAKA. Y paBHEHHS YSTHIPEXTOMIOCHHKA C TUNCPOOTHIECKAMH GyHK-

USIMUA. 2
2.2.11 | Pacuer yenei npu HECUHYCOUAATBHBIX MEPHOIUUCCKUX HAHDDKEHAIX ¥ TO-

Kax. 1
Hmoeo: 3 cemecmp 17.
Hemeepmuiii cemecmp

2.2.12 | Pacuer Tpexdazupix UeHei. 3

2.2.13 | Knaccudeckuit MeTo 1 paciera nepexOaHbIX IPOUECCOB B JIMHCHHBIX 3JICKTPU-
YECKUX LETIsIX. 2

2.2.14 | OneparopHblil METOJ pacueTa MePexOTHEIX MPOUECCOB B IHHCHHEIX BJICKTPU-
geckux nersx. Crnoco0sl nepexona OT ONepaTOPHEIX M300PaKEHUH K OPUTH-

Hajiam. 4

2.2.15 | Ileppudnbie u BTOPUYHBIC NApaMeTPhl JIEKTPHICCKUX Lened ¢ pacipe/ic/ie-

HbpIMHA napamerpamu. Pa3opas cxopocTs. JNuHa BOJHEL 2

2.2.16 | Ananus pexumos paboThl Pa3IUYHbIX BUIOB JIMHAN ¢ PACIPEAEICHHBIMHY [1a-
paMeTpamu. VICIIONb30BaHHe YeTBEPTHBOIHOBBIX OTPE3KOB B JIMHHH 03 T0-

TEPS. 6
Hmoeo: 4 cemecmp 17.
Hamueul cemecmp

2.2.17 | Tpaduueckuii MeTON pacyeTa HENHHEHHBIX 3IEKTPUYCCKUX LETEeH MOCTOMH-
HOTO TOKa. MeTos ABYX Y3J/I0B. 2
2.2.18 | Ananwrtudeckye METOJE] PACYETA HEAHEHHBIX BIEKTPUMECKUX HENeH MOCTo-
SIHHOTO TOKa. 2
2.2.19 | PacueT MarHuTHBIX nenel ¢ nocrosuasmu MIC. 4
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2.2.20 | I'paguuecknii MeTON pacueTa HEJMHEHHBIX DIIEKTPHACCKIX merielf nepemen-
HOTO TOXa. ' 2
2221 | Amanuruueckyit pacdeT HENWHEHHBIX JIEKTPUYECKHX LEHeH NEepeMEHHOro
TOKa (METOIB! FAPMOHUIECKOro Oajatca, rapMOHKTECKOH THHEApH3aluH, JK-
BUBAICHTHLEIX CUHYCOH[, KyCOYHO-NMHEWHON amnmpoKCHManuy, IOCICLoBa-
TeNbHBIX MPUOITHKEHNIH). 6
Hmoeo: 5 cemecmp 16,
Bcezo 3a mpu cemecmpa 50 .-
2.3. JlaboparopHble 3aHsTHs
Ne o Ob6vem
Conepxanue 3aHATHH
n/u B Hacax
Tpemuii cemecmp
2.3.1 | Bropuoe 3augtTre. DnexTpUtecKas Helb TOCTOSHHOIO TOKA U ¢ SIHEMEHTBI. 4
2.3.2 | VccneoBanne mpoCTO 3JIEKTPUHECKOH HENM MOCTOSHHOTO TOKA € OIHMM
VCTOYHHMKOM 3HEPTHUH. 2
233 | Hccrenopanne pasBeTBICHHON 3JIEKTPUYECKONH LEIM IMOCTOSHHOTO TOKA ©
IBYMSI HCTOUHHUKAMH SHCPIHH. 4
2.3.4 | Vccnenopanye 3NEKTPUYECKOM [enu MOCTOSHHOIO TOK2 METONOM SKBUBA-
JIEHTHOTO IeHepaTopa. 2
2.3.5 | OcoberHOCTH Nepeau JHEPruy 110 IMHIH T1€Peadn IIOCTOIHHOrO ToKA. 2
2.3.6 | DrnexTpuueckas Herb CHHYCOUNAIBHOIO TOKA U €C SJICMCHTDL. 2
2.3.7 | Miccrnieiopanue Lend CHHYCOWZAIBHOTO TOKA ¢ PE3UCTOPOM M KOHICHCATO-
POM. 2
23.8 | Vicenemosanne e CHHYCOMIATBHOTO TOKA C PE3MCTOPOM M HHIYKTHBHOH
KaTyIIKOH. 2
2.3.9 | Wccnemopanue LENKH CHHYCORIATBHOTO TOKA ¢ MOCIeNOBATEIBHBIM COCAUHC-
HeM HELYyKTHRHON KaTyIIKI # KOHAeHcaTopa. Pesonanc HampsOKEHUH. 2
2.3.10 | Vccnemopanne Heny CHHYCOMIAIBHOTO TOKA ¢ MapajlieIbHbIM COCIMHEHACM
HHYKTUBHON KATYIIKH ¥ KOHAeHcaTopa. Pe30HaHC TOKOB. 2
2.3.11 | ViccnenoBanue pasBeTBICHHOMN 3IEKTPUUECKOH IIENH CHHYCOUIANBHOT0 TOKA. 4
2.3.12 | ViccreoBaHue IIEKTPHYEcKOil HEenH CHHYCOHIANbHOr0 TOKa ¢ MHAYKTHBHO-
CBSI3AHHBIMU KATYIIIKAMH. 2
2.3.13 | VccrneoBasne dMeKTpUYecKoil Hern ¢ MCTOYHHKOM HECHHYCOUIAIBHONO TIC-
PUOIUAYECKOr0 HATIPSKSHSL. 4
Hmozo: 3 cemecmp 34y
Yemeepmuii cemecmp
2.3.14 | Vccnenopanue cxeM coeJUHEHNS (a3 Tpexc])agﬁoro MCTOYHUKA 3HEPTUH. 2
2315 | Vccnenopanue tpexdazHcil nemn mpy coeannenuu $pas HCTOIHHKA 1 OIHO-
POAHOTO MPUEMHHKA TPEYTOMbHIKOM. 2
2.3.16 | Vicenenopasue Tpex(pas3Hol 1erny npy coenHenny (a3 HeTOMHIKA U HCOAHO-
POIHOTG MPUEMHHKA TPEYTOJIBHIKOM. 2
2.3.17 | Vicenenorasue tpexdasHolt Lemd [OpH COSOMHEHMY (a3 MCTOYHUKE U OHO-
POJHOTO TPHEMHHKS 3BE3IOH. 2
2.3.18 | Mccnenosanue tpexdasuol end Py COSIMHEHNH (a3 UCTOIHMKA 1 HCONHO-

POAHOrg NpreMHKHKA 3RE3JION.
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2.3.19 | Mecnenopanne Tpexhaznoil HeTHIPeXIPOBOJHON LEMH [IpH COCANHEHIN dbas
HCTOUHIKA ¥ IIPUEMHHEKA 3BE3I0H (Z,y > 0). 2
2.3.20 | Viamepenne MOIHOCTH B Tpex(asHeIx LEMax ¢ CUMMETPUYHON HArpy3Koi. 2
2.3.21 | ViasMepenne MOIIHOCTH B TPEX(HasHbIX LETAX C HeCUMMETPUIHOH Harpy3Kou. 2
2.3.22 | ViccnenoBanue Tpex(asHol ey METOAOM CHMMETPUIHBIX COCTABJIAOMINX. 4
2.3.23 | WccnegoBanne NEPEXOHBIX MPOLECCOB B LEMH IHOCTOSHHOIO TOKA ¢ HHIYK-
THBHOU KaTYLIKOH. 2
2.3.24 | ViccnenoBanue TEPEXOMHBIX INPOLECCOB B IENM MOCTOAHHOTO TOKA € KOH-
JIEHCATOPOM. 2
2.3.25 | Vicenenoranye MEPEXOIHBIX IPOLECCOB B MK ¢ MMOCIE0BATCIBHBIM COSIH-
HEHHUEM DE3UCTODA, MHIYKTHBHON KaTyIIKH ¥ KOHICHCATOPA. 4
2.3.26 | ViccneoBanye epexoaHbIX TPOLECCOB B PA3BETBICHHAIX SJICKTPHICCKIX LS
51X MOCTOSTHHOIO TOKa ¢ IBYMS DEAKTHBHBIMU 3JIEMEHTAMI. 2
2.3.27 | Viccnenosanue MEPEXOHBIX MPOLECCOB B NEKTPUIECKHX [EIIIX ¢ «HOKOP-
PEKTHBHIMIY HAYAILHBIMU yCIOBUAMH. 2
HUmoeo: 4 cemecmp 17/
Isimeiil cemecmp
2.3.28 | Uccnenopanue npoctedieil HennHeHHON HeTr MOCTOSHHOTO TOKA. 2
2.3.29 | ViccnenoBanne pasBeTRICHHON HENUHEHHON TSN MOCTOSHHOTO TOKA METONOM
JIBYX Y3IIOB. 2
2.3.30 | Vicenenopadue napaMeTpirdeckoro crabuin3aropa NocTosSHHOro HalPAKCHNA. 2
2.3.31 | ViccnemoBanne HEAYKTUBHON KaTYIIKy ¢ GEppOMarHiuTHBIM CEPACTHUKOM. 2
7.3.32 | VceneoBanye HENMHEHHONW 3JIEKTPHUECKON [eNny IEPEMEHHOTOo TOKd METO-
JIOM DKBUBAJIEHTHBIX CUHYCOUL. 4
2.3.33 | Viccnenosanue Geppope3OHaHca HapsHKCHNH, 2
2.3.34 | Hccnenopanue Qpeppope3oHanca TOKOB. 2
Hmoezo: 5 cemecmp 16 4
‘ Beezo 3a mpu cemecmpa 67 ¢

2.4. Pacuerno-rpadudeckas pabora

Tpemuii cemecmp:
PacyeTr MTUHEHHBIX 3JIEKTPUISCKUX LEHeH MOCTOSHHOI0 1 0J(HO(hAZHOIO CHHYCOU-
’ JAJTEHOrO TOKA.

Yemsepmuitl cemecmp
Pacuer Tpex(asHpIx Ienen.
PacueT HepexoIHbIX MPOUECCOoB B IMHEHHBIX NMEKTPUHCCKUX IICIUIX

[amubiil cemecmp
Pacuer MarduTHBIX Hernel ¢ nocrosuasvu MJIC.
PacueT HenwHeHHBIX Leneil NepeMeHHOro TOKa B YCTaHOBUBIICMCS PEXUME pabo-
THI.
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BBEIEHUE. OCHOBHGBIE TTOHATUA U 3AKOCHBI 3JIEKTPU- 4 [1] Yerusiit onpoc,
UECKUX Y MATHUTHBIX LETIEN 3] IK3aMEH
(4]

OCHOBHBIE 3TAIlbl PA3BUTHUS JIEKTPOTEXHUKH U €€ TEOPETHIES-
cxux ocHOB. KpaTku#l uCTOpUHecKuit OUepK pa3BUTUS HAYKH 00
SIIEKTPHIECKUX U MATHUTHBIX SBICHUAX U UX IPAKTHYECKOM [IpUME-
HeHnu. TecHas CBI3b TEOPETHUCCKUX UCCIIEIOBAHUN C IpaKTHde-
CKUMU 33/1a4aMU 3JIEKTPOTEXHUKU.

[penmer pucuuuuHel « TeOpeTHIECKUE OCHOBEI 3JIEKTPOTEX -
nuxuy (TO3), ee MOCTPOESHUE, CBA3E CO CMEXKHBIMU U CIIEIUAIbHEI-
MY TUCHUILINHAME, MECTO B 001Iel crcTeMe 3IIeKTPOTEXHUHUECKOTO
o0pazoBaHus HHKEHEPA.

DusnuecKue BIEHUS B 3MEKTpUIecKuX Heisx. Hayuansie abct-
DAY, TPUHUMACMBIE B TEOPUU BIEKTPUHECKUX LEIIEH, UX [IPAKTHU-
4eCKOe SHAYCHHE W TPaHUIlEl DPHMEHUMOCTH.

AXTHRHEBIE U [TACCHUBHBIE SICKTPUYICCKHUEC LCIIN. H@HH ¢ pacipe-
JCHICHHBIMU U COCPEAOTOUYCHHBIMY HapaMETPaMU. Jlunetinrle u He-
JHeHHBIC SNICKTPHUYCCKHUC 1 MarHuTHBIC HCHH. BIIeMeH TS SJICKTPH~
YECKHX Hﬁﬂeﬁﬁ UX napaMeTpbl, XapaKTCPpUCTHUKIL.

Cxembl SINEKTPUHCCKUX Heneu. Tomnonornyueckye MOHATHS CXE-

[0]
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MBI aeKTpreckoll iery. [pad mery. MaTpriel COeHHEHNH, KOH-
TYPOB ¥ CEUeHHl BIEKTPUIECKHX HEICH.

[ IpUHIUIT HEIIPEPBIBHOCTH 3JICKTPHYECKOTO TOKA. Bunpl onek-
TPUYECKOTO TOKA. DNEKTPOIBIDKYIIAs CHIld (BJIC) U 3IEKTPUYECKOS
ganpsorenne. 3akos OMa U 3aKOHBI Kupxroda. 3aKoH 3JIeKTpoMar-
putHO nHayKimu. [loTokocuennenue. 3JIC caMOBHIYKIUK 1 B3a-
UMHOH MHIYKIUHA. 3aKOH ITOJIHOTO TOKA.

Y eIOBHBIE NOJOKUTENbHEbIE Hanpasierns SJC ¥ TOKOB B aJie-
MEHTAX [ENH I HAMPSOKEHUH Ha nx 3akumMax. CxeMbl 3aMCHICHUS U
XapAKTEPUCTHKY HCTOUHHKOB DJIEKTPHICCKON IHEPIHIL VcToyruku
BJIC ¥ MCTOUHUKY TOKA.  Pexumbl paboTs SIIEKTPUUECKOM LEIIH.

[\

TEOPUA U M\IETO,HM PACUETA JIMHEMHBIX DJIEKTPUYE-
CKUX UEIENV ITOCTOSHHOI'O TOKA

Pacyer IENu Py IIOCIeI0BaTENLHOM, HapajlIeIbHOM B CMe-
[HEHHOM COEMMHEHUH YIacTKOB (BeTBel ). DKBUBATICHTHDIC npeobpa
30BaHys B EKTPUYECKUX LEsAX. PacueT CIIOMKHBIX BICKTPUHECKIX
Herei MeTOIOM IKBHBATEHTHEIX Hpeobpasopanyil. MeToa nponop-
[MOHATBHEIX BEIUYHH. DHepreTudecKkuil 6ananc B UENH [IOCTOSHHO-
ro Toka. [loTeHIManpHas JuarpaMma.

MeTo sl KOHTYPHBIX TOKOB 1 Y3NM0BBIX MOTCHUNAJIOB. HpKHLU/IH
HaTOKCHMA U MCTOJL HAJIOWECHU .

Teopema B3aMMHOCTH. Teopema KOMITIEHCAIUK. Jivmelinnie co-
OTHOIIIEHHS B DJIEKTPUUYECKUX LICTIIX.

MeTox 3KBUBANCHTHOIO I'€HEpATOPA.

Hepeaaqa 3HEPTUHU OT aKTUBHOIO ABYXIIOIIFOCHHKE Harpys3xe.
OcobeHHOCTH nepefavyl sHEPrin o JIVHYM Epeaadn.

[Tmakatsl

| e TN et W v
(@ N ~ R VY]
[ PRRUES Ry SRS R

Yc¢THBIH OHpOC,
3K3aMEH

[WS]

TEOPVIA U MVETOILBI PACUETA JIMHEVHBIX 2JIEKTPUYE-
CKUX UEIEW OOHODASHOI'O CUHYCOUIAJIBHOI'O TOGKA

14

ITmaxaTe!

[4]
131

YeTHBIM OIIPOC,
JK3aMEH
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Cunycounansasie 3JIC, HaNpsSOKeHUS 0 TOKU. WX [IaPaMEeTPEL: aM-
IIUTY[&, Mepuol, 9actora, Havanewas (asa, paswocts daz. [eitct-
BYIOWISE U CPEAHES 3HAYCHWS cuHycomnaneHbix OJIC, HanpsxeHuil u
TOKOB. [IpeficTaBnenne CHHYCOHTAILHBIX 3JIEKTPHYCCKUX BENAYIHH B
BUAC TPUIOHOMETPHYECKHX (YHKI(UH, I'PaQHKOB, OCHHIIIOIPAMM, &
TAIOKE B BUJE BEKTOPOB Ha KOMIUIEKCHON Ttockoct. BexTopHas mua-
rpaMMa.

CrimBonuyeckoe nzo6paketve cuayconnansuex DJ(C, HaNpsHKe-
HUH I TOKOB KOMIUIEKCHBIMU dHCHaMu. KoMruexkcnas aMmnrya.
Kommnexe nefictByrouiero 3uadenus. 3axon OMa U 3aKOHbI Kupxroga B
KOMILICKCHOK Gopme 3ampcu. Onepaiun ¢ KOMIIEKCHBIME SHC/IAMIL.

AKTHBHOE COIPOTHUBICHHE R, WHAYKTUBHOCTE [ U eMkocts C B
UENY CHHYCOMAAIBHOIO TOKA, OCUMIUIOrPAMMBl HANPSKEHNS H TOKA.
MrHOBeHHAs MOIIHOCTE U KOJIeOAHS SHEPTUM B eI CHEYCOUTATBHO-
ro ToKa. CpeHsas (aKTHBHAS) MOILHOCTb.

Peanbuplii KOHIEHCATOD W peanbHas —MHIYKTHBHAS — KATYLU-
Ka B [IeNH CHHYCOMAANBHOTO ToKA. [locnenoBatensyas u napamrensaa
S CXEMBI 3aMEIICHUS YUACTKOB Lely, cogepxaux R, L u C sieMeuTsl.
KoMmmuekcnoe conpoTHBIICHNHE U KOMIUIEKCHAS (POBOIMMOCTE. Tpe-
YTONBHUKY COIPOTUBIIEHUM U POBOIUMOCTEI!,

AKTHBHAS, DEAKTUBHAS U TONHAS MOIHOCTH. TPeyroipHIK MOL-
HOCTeH. BBIpaKeHne MOIIHOCTH B KOMIUIEKCHOM (opme 3amicu. Wame-
PEHUE aKTUBHOM, peakTHBHON M ITOJIHOM MOILHOCTEH.

O [pUMEHHMOCTH METOJOB pacdera Ienel MOCTOSHHONO TOKA K
pacHeTy uenel CHHyCOMIIBHOTO ToKa, CHMBOJIMYECKHY METO pacde-
Ta USNEeH CHHYCOMIAIBHOTO TOKA. BalayC aKTUBHBIX W PEaKTHBHBIX
MOWIHOCTEH. BexropHas jny4yepas Auarpamma TOKOB H Tomorpadite-
CKas [uarpaMMa HalpsKeHui,

PesonancHbIe peskuMBT paBOTH ABYXIOTIOCHHKOR.

Pesonanc nanpsxenuit; yenosue, IpusHaKy, criocobbl MoTydeHus.
HacTOTHRIE XapaKTepPUCTHKH, PE30HAHCHEIE KPUBBIC.

Pe30HAHC TOKOR; YCITOBHE, MPU3HAKH, CIOCOOH! mosydeHus. Yac-
TOTHBIC X3PAKTEPUCTUKH, pe30HaHCHbIE KpuBbie. Kosdduuuent morm-




"HOCTH, c110co0BI €10 HTOBBILLIEHMS.

[paxtuueckoe 3HAYCHHE PE30OHAHCA B ATCKTPUISCKIX [CIISX.

DNexTpudIecKue [elH ¢ WHEAYKTHBHO-CBSI3aAHHEIME 3IEMEHTAMY.
Bsaumbast HHIYKTUBHOCTE, KOd(dunueHT cBsi3u. Pacuer meneif ¢ mio-
CIIEIOBATENBHBIM U [IAPAIIIEIBHBIM COSMHEHNEM HHAYKTHBHO-
CBS33HHBIX 3JIEMEHTOR.

Tpancdopmarop ¢ TuHEeHHBIMY XapakTepucTuramu. Pacyert, Bex-
TOpHag JAArpaMMa, BHOCHMBIE CONIPOTURIIEHU. MieanbHbiit TpaHe-
bopmaTop. «Pa3Bsa3pIBaHLE) WHIYKTHBHO-CBI3EHHBIX [{EMEH.

Hepenaua sHeprun OT aKTUBHOTO IBYXIIONFOCHUKA Harpyske. Co-
racyromuit TparcdopmaTop.

Tanenwe 1 noTepst HAOPSOKEHUS B IMHUY IepeIady SHEPTUH.

YETBIPEXTICHHOCHUKM

OnpeneneHue TOHATHS «ITHIPEXITOTFOCHUKY.

DOopMEBI 3aITUCH YPABHECHUHN TACCUBHOTO YCTHIPEXTIOIIOCHUKA U
CBI3b MEXKIY HEMU. BeIBOK ypaBHeHUH B A-popme. Onpeneienue Ko-
sbduimenTor A-QOpPMBI 3aITUCH YPaBHEHU N YETHIPEXTOIFOCHUKA.

T~ u Tl-cxempl 3aMeIeHHs TACCHBHOIO YETRIPEXTONIFOCHUKA.
Cnoco0bl COeTMHEHNS YETHIPEXITOMIOCHUKOB. XapaKTepUcCTUIECKue na-
pamerpri. [locTostHEAS IepeJayy U eMUHULIB] H3MEPEHUS 3aTyXaHUS.
YpaBHEHMS YSTHIPEXIIOIIOCHIKA, 3AICaHHbIe Yepes THNepOoINYecKue
hYHKIH,

Tlnaxaror

YcTHBIN onpoc,
3K3aMEH

L

SHEKTPUYECKME UEMNW IMPU HECHMHYCOUIAJIBHBIX T1E-
PUOMYECKUX BJIC, HAIPSDKEHMAX M TOKAX

Vzobpaxenne HECHHYCOHJAIBHEBIX IIEPUOINYECKUX BEIUYUH B BU-
e pana Oypee. HexoTophle cBOMCTBA NMEPUOIMHYECKHX KPUBBIX, 00a-
JAXOHMK CHMMeTpueif. PacyeT TOKOR M HalPsDKEHUN B LEISX C HECHHY-
COUJANBHBIMU HCTOUHHKAMH SHEPIUH.

CpenHee n HCHCTBYIOLIEE 3HAYEHUS HECUHYCOWJANHGHBIX IIEPUO-
TUYIECKUX BEIMYUH. AKTHBHAS, PEaKTHUBHAS U IOJIHAS MOIIHOCTH B Ile-
Y HECUHYCOUTAILHOIO TOKA. MOIIHOCTE HCKAKCHNH.

3aMeHa HECHHYCOUNATBHBIN IEPUOAMYECKIX TOKOB U HAPSDKeHUH

[Tmaxarer

[4]
[6]
[22]

Y CTHBIT ONpoc,
IK3aMEH
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OKBUBAJIEHTHBIMH CHHYCOUAAMU. 3aBUCHMOCTE (DOPMBI KPUBOH TOKA OT
Xapaxrepa TOKa HArpy3Ky B HENAX ¢ HECHHYCOUTaLHBIMU HCTOUHUKA-
MY SHEPTHH.

TPEXQASHBIE SJIEKTPUYECKUE IIEIIU

Tpexdasuas cummerpuynas cucrema 3JIC. [puuamun pabotsr u
crecobpl coeuHenus (a3 MpoCTeRIuero TpexpasHoro HCTOYHUKA
sHeprud. GasHeie U JMHeHHpIe HANpsDKeHus ¥ Toxu. Kiaccuburariys
Tpex(asHbIX IpUeMHUKOB. OCHOBHBIEC CXEMBI COEIMHENNs TpeX BasHbIX
Hene.

Pacter CHMMETPHYHBIX U HECHMMETPHYHBIX PEKUMOB B Tpex(has-
HBIX LENAX € PA3TUUHBIMY CXEMaMU COCANHEHUS HCTOUHUKA U IpHEeM-
HUKa AKXTHBHAS, DEAKTUBHAS U [OJIHAS MOLIHOCTH TpexdazHoli cucre-
MblL. bajlaHc aKTHBHBIX U PEAKTHBHEIX MOIIHOCTEH.

CHMMETPUYHBIE COCTABIAIONME TPeX(PasHoil HeCHMMETPHHHOMN
CHCTEMBI BeJIUMH. HexoToprle cBolicTBa TpexdasHbIx Heneil B 0THO-
[MCHUK CUMMETPUIHBIX COCTABIISIONINX TOKOB U Haupsprenuil. Conpo-
TUBJICHHES CUMMETPUYHON TpexPasHoH Lenu U TOKOB pa3jiddHbIX Ho-
crnefosaressHoCcTed. OnpeeneHrue TOKOB B CHMMETPUYHOM e, Pac-
UET LEIH C HECUMMETPUYHON HArpy3koif M HECHMMETPUYHBIM y4acT-
KOM B JIMHHMA METOJOM CHMMETPHYHBIX COCTABJISIOLINX.

Bpiciye rapMOHUKY B TpeX hasHbiX HEHmsX.

12

ITnakatsr

[4]
[6]

YeTHBI onpoc,
3K3aMEH

1

[IEPEXOJHBIE ITPOLIECCHI B JIMHEMHBIX BJIEKTPUUECKUX
HEINAX M METOJIBI UX PACYETA

Honstre 0 nepexomHEBIX Mponeccax B JHHEHHON 3MEKTPHUICCKON
gend. HpuYuiel BOSHUKHOBEHHS. X CYIIHOCTS [EPEXOJHBIX IPOLEc-
COB. YCTAHOBUBINMUCS 1 CROOOIHDIN IIPOLECCHL. 3aKOHBI KOMMYTALIH.
HaganpHbie yenoBus.

Knaccuseckult MeTon pacyera repexoHEIX mporeccos. ITopszok
COCTABJICHHS. U METOABI peluenus AuPepeHIHanbHbX  ypaBHeHUH
BNEKTPUYeCKoi nenu. [lpuHyxaeHHsle B CBOGOMHBIE COCTABRISIOMINE
TOKOB U Hanpspkeruil. Pacyer IepexOoHBIX MPOLEeCcCOB KIACCHYSCKHUM
METOIOM B MPOCTRIX Uelsax. Bruroyenue RI- u RC-1enm Ha nocTosH-

14

[Inaxater

(4]
6]

YerHpiit onpoc,
OK3aMeH
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noe HanpsokeHne. KOpoTkoe 3ambikanue RL- u RC-nenu. Briroyenue
peanbHoll NHAYKTHBHON KATYIIKN Ha CHHYCOUIATILHOE HAIIPIKEHIE.

KapakTep cBoGOIHOTO Ipouecea B [eIsiX 1-ro mopanka. KopoTtkoe
naMBIKAHME IeMM C TOCHefoBaTenbHpIM coenuHenmeM RL u C-
3IMEMEHTOB. XapaKTep MepexoHOT0 IPOIEcca B LISHAX 2-T0 OpsiIKa.

Ornepatopubiil MeTo{ pacueta. OCHOBHBIC HOJNOKEHUS 1 TOPANIOK
pacuera. 3axoH Oma n 3axons! Kupxroda s oneparopHoit popme. One-
paTopHas cxeMa 3amernenus. OnpeleeHrne OrnepaTopHBIX w300 pake-
uuit Toxos u Hampsoxenwil. Criocobbl nepexofa OT ONepaTOpHBIX HU30-
Opaxenuil K OpUruHaTaM.

SIEKTPUYECKUE LENW (JIMHMM) C PACITPEAEJIEHHBIMU
NMAPAMETPAMMU

OCHORBHBIC TOHATHS U ONpeefeHus. Y PABHEHUS OJHOPOIHON JH-
HUM © PACTIPE/IENCHHBIMY TapaMeTpaMu. AHAIA3 YCTAHOBHBIIETOCH CH-
HYCOHIAILHOTO PEKNMA B OJHOPOIHOH JIMHAH. JTocTostHHas pacrpo-
CTpaHEHMs; BOJIHOBOE COMPOTUBIEHUE. [[afarorme n OTpaxCHHBIE BOI-
Hel B TuHuH. ©a30Basi CKOPOCTH; MUIMHA BOJHEL, KOOQQUILEHT OTpaxe-
HuA.

PasHOBUIHOCTY JIMHUK ¢ pacnpee/eHHBIMU [TapaMeTpaMu: JIMHH
¢ COrNACOBAHHON HAIPY3KOM; nuHus 6e3 Hekaxemuil; JuHus 063 1o-
Tepp. Mcnons3cBanye HeTBEPTHBOHOBLIX OTPE3KOB B JIHHHH 0e3 mo-
TEPb.

Berymue, CTOSUAE ¥ CMELIAHHBIC JIEKTPOMArHUTHBIC BOIHBI B
nuaan 663 noTeps. Koadduiuentsl Oeryimei 1 cToSIel BOTH. AHaJo-
THs MEXTY YPABHEHUSMU JMHHE ¢ PACUpeNeNcHHbIMU NapaMeTpaMi 1
YPABHEHUSIMHU 4ETRIPCXTIONIOCHHKA.

ITnaxkarel

VYeTHBIA OIIpoC,
SK3aMEH

HEHENHBIE  BJEKTPUUECKME [EIM  [NOCTOSHHOIO
TOKA

[TOHATHS. O HEJMHENHBIX JJIeMEHTAX U CBOMCTBAX HEIMHEHHBIX
snexrpruecknx nenel. Kimaccnpuranusi HEMUHEWHBIX 3/IEMCHTOB; HX
xapaxtepucTuin. OOLas XapaKTepucTHKa METO/I0B pacteTa HETUHEH-
HEBIX 3IEKTPUYCCKUX lenell MOCTOSHHOIO TOKa.

TlnaxarTet

(2]

6

[Saas pyS—

YCTHBIH OIpOC,
JK3aMEH
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I'paduyeckut MeTo1 pacdera nemnei ¢ mocne0BaTeIbHbIM, Tapaj-
JIeNBHBIM U CMEIIaHHBIM COSIMHEHHEM HEeIMHEeHHBIX anementos. [pu-
MEHEHHE METOHa SKBURANEHTHOIO I'eHepaTopa ¥ METOH& JBYX Y3JIOB
JJisl pacHeTa HEeJIMHEHHBIX 1enell MOCTOSHHOrO TOKa. AHAIWTHYSCKuH
METOJ pacyeTa.

Craruueckoe u JupdepeHuambHoe CONPOTHRICHNS, 3aMeHa He-
JUHENHOIO PEe3UCTOpa KBMBAIEHTHBIM JIMHEHHBIM WK KOMOUHAHEH
nureiigoro conporusienus u 3/[C. Pacyer HenuHelHbIX fenedl mocTo-
SHHOI'C TOKa WUTEPAlMOHHBIM METONOM (METONOM MNOCIEeNOBATEIHHBIX
npubmKeHnit),

Crabunuzarop toka. [lapamerpudeckuil cTabuiuzaTop HalpsKe-
HUSI.

10

MATHUTHBIE HENM C [HOCTOAHHBIMU MAT'HUTOIBIKY-
MMM CUJTAMI

OCHOBHBIE TIOHATUS ¥ BEITHYUHBI, XAPAKTEPUIYIOUIUE MATHHTHOE
noJsie. DeppOMarHUTHBIE MAaTCPHANIBI U HX XapaKTepuUcTUury. PazHoBUI-
HOCTU MAarHWTHEBLX Herned. Pons (eppoMarHUTHBIX MaTepialoB B Mar-
HUTHOY nery. OCHOBHBIE NOUYLISHUS, UCIOAB3YEMbIe NPU aHAIH3E U
pacuere MarHUTHBIX Lenei.

3axoH monHOro Toka. 3akoH OMa u 3axkossl Kupxroda mist mar-
HUTHBIX Uenell. AHATOTHY MEXIY MarHUTHBIMU LEHSMHU C HOCTOSHHBI-
mu MJIC B HENHHEUHBIMY B3JEKTPUYECKUMU LEMSIMH [TOCTOSHHOIO TO-
Ka.

Pacuer HepazBETBIEHHBIX MATHUTHBIX enel (fpsmas u obparHas
3gja4a). PacueT pa3BeTBIEHHBIX MAarHWTHBIX neneidl, O pacuere mar-
HUTHBIX UENEH ¢ MOCTOSHHBIMY MarHUTaMU.

Hmaxatsr

YerHBI onpoc,
IK3aMEH

HEJIMHEWHBIE LEITU [IEPEMEHHOTI'C TOKA

Ofwas xapakTepucTUKa HEJMHENHBIX aKTUBHBIX COIPOTUBIEHUH,
UHJYKTUBHBIX KaTYIICK ¢ (QEeppOMarHUTHLIMHU CEepICUHUKAMH U KOH-
neHcatopos. THUITB XapaKTePUCTHK HENMHEHHDIX 351eMeHTOR. OCHOBHEIE
Tpeobpa3oBaHusl, OCYLUECTRISIEMBIE C TOMOIIBIO HEIMHEHHBIX 2JEKTPH-

| geckux neneit. O0mas XApaxKTCPpUCTUKa METONOB aHallk3a U pACHCTa

14

Mnaxarer

YcTHbI# ompoc,
3K3aMeH
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HeTWHENHEIX 2IEKTPUYSCKUX Lelel mepeMesHoro ToKa.

TpaduHeckuit METON pacyera IO XapaKTepHCTUKaM HETMHEHHBX
SNIEMEHTOB JUIS MIHOBEHHBIX 3HauycHuii. HenuneHHble 3HEMEHTHI Kak
NpydKHA TOABICHHUS BBICIIMK TAPMOHHK B LEIAX MEPEMEHHOIO TOKa.
AHATHTHYECKUEe METOIB pacdeTa. MeTOH I'apMOHUYECKOro OanaHca.
MeTox rapMOHWIECKON JHHeap3auny. MeToJl SKBUBAICHTHBIX CHHY-
conji. Meto KyCOUHO-JIMHEHHON arnmpoKCHMaLIN.

[lenu ¢ HENMHEHHBIMU WHIYKTHBHBIME KATYHIKAME C Qeppomar-
HUTHBEIMH CepAeYHUKAMHM. JKBUBAICHTHBIC MMAPAMETPBI U CXEMa 3aMe-
LEHK KATYIIKY. BeKTopHas quarpaMma.

PesoHaHcHbie SIBICHUS B HEMUHEHHBIX Hendx. Peppope3oHanc Ha-
npmxenmit. GeppopesoHaHc TOKOB. Peppope3OHaHCHBIC cTabunusaro-
PBI HAIIPSKEHISL.

Uenu nepeMeHHOro TOKa ¢ BhIIPIMHUTE/ MU,

12 TEPEXOJIHBIE TIPOHECCEHIL B HEJUHEVHBIX [EILIX [lmaraTst Yeraetit onpoc,
O6mast XapaKTepUCTHKA MEePEXONHBIX MPOLECCOB B HENHHEHHBIX IK3aMEH
mernsx. BKIIOUSHNE KaTYIIKH CO CTAJBHLIM CEPACHHUKOM Ha MOCTOSH-~
HOE HANpMKEHUE. BIUTIOUCHHE KaTylIKM CO CTaIbHBIM CEPICTHIKOM
Ha CUHYCOUIaJbHOE HAllPHKCHHUE.
13 TECPVS BJIEKTPOMATHUTHOI'O TTOJEI [Tnaxatst 2] VYeTubiit 01poc,

3aKOH [IOJNIHOTO TOKa4, 3aKOH 3JIEKTPOMATHWTHOW MHIYKIMH, TEO-
pema [aycea u noctynar Makcpesuia, IPUHLMIB! HENPEPLIBHOCTH Mar-
HUTHOFO HOTOKA U 3JEKTPHUECKOro ToKa B IuQhepeHuaibpHoi dopme.
[ToHas CHCTEMa YpaBHEHUH 2J1€KTPOMATHUTHOIO TIOJA.

SK3aMCH
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5. H}jOTOKOH QOFJ‘IAC@BAHM}I VYEBHOM IMPOTPAMME! TTO U3YHAE-
MOM VUEBHONM JUCUUIIIMHE C IPYTUMM JUCTIATIIMHAMM CIIE-

LHMAJIGHOCTU

Hazpanne JUCITHITTAHEL

TpennoxeHrs
00 U3MEHEHASX B

Peurenne, IpUHATOE
xadenpoi, pazpado-

C KOTOPOH Hazpanue cojepkanny yaeOHoi taiueit yaebHyro
Tpebyercs Kadenpsl IPOrpaMMBI 10 U3y~ | Iporpammy (¢ ykasa-
COTJIacOBaHUE yaeMoil IUCIAIIHHE | HHEM AaThl 1 HOMEpa
IIPOTOKOJIA)
«{IepexonHbie MPOLECCH
B 3NIEKTPOSHEPTeTHYEC-
KX CHCTEMax) %wﬂb&i Liefiid
[de' W‘f‘ ar o d
WA / W09 Gl 4"'7* X
T3 '1//‘;’1 o
«PeneliHas 3amuTa U «neRTpocHas- 0 ﬁ;ﬂ; W 5
OM s
ABTOMATUKA CHCTEM U . f,// i
BNEKTPOCHA0KEHHIA» - P i
«DNeKTpuHecKue
MAaIIHHBI»
s

3aB. xadenpoi

B.B.Kporenox




