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O HEKOTOPBIX METOJOJOTUYECKHUX OCHOBAX ITPEINIOJABAHUSA KYPCA TOD

IHocTranoBka npodJemMbl. OCHOBBI 3HAHUH 10 Y4eOHOMY KypCy 3aKJIaIBIBAIOTCS HA JEKIUIX, T/
HapsAy ¢ pacCMOTPEHHEM HAyYHO-TEOPETUYCCKUX IMOJIOKEHUN U YCTAaHOBOK Kypca, €r0 METOIUYECKUM
(yHIAMEHTOM pemaeTcsi OJHAa W3 OCHOBHBIX 3a/ad BBICIIETO OOpa3oBaHHA — pa3BUTHE METOJOB
JIOTUYECKOTO MBIIUICHUSI ¥ CTYACHTOB. 1o oOmenHkeHepHpIM IUCIHUIDINHAM, K KOTOPBIM OTHOCHTCS
KypC TEOpETHYeCKHe OCHOBBI 3ekTpoTexHUKkH (TOD), Ha JCKIUM TPUXOJUTCS OKOJIO ITOJIOBHHBI
ayIUTOPHOI'O0 BPEMEHU, OTBOJJUMOTO Ha BECh KypC.

B ycnoBusX yMeHbIIEHUS AayJUTOPHOM HArpy3Kd M IOCTOSHHOIO COKpAalleHUsl 4YacoB Ha
OOIICMHKEHEPHBIC JUCIUIUIMHBI OCOOCHHO OCTPO CTajl BONPOC O COXPAHCHUH OCHOBOIOJIATAIOIIMX
MIPUHIIMIIOB | TOJXOJIOB, HA KOTOPBIX Oazupyercs kypc TOD, npu U3N0KEHUH MaTepuaia Ha JICKIHIX.
DKOHOMUSI JIKIIHOHHOTO BPEMEHH U MpeHeOpekeHne METOAO0JIOTHIYECKUMH OCHOBAaMH Kypca IPUBOANT K
HEIMONPABUMBIM IOCJIECICTBUSM: IOTEPE JOTMUYECKOM CTPYKTYpPhl Kypca, HEIOHUMAHUIO CTYIEHTaMHU
MOJXO/IOB K €T0 U3yUEHHIO0, 8, COOTBETCTBCHHO, CHIDKCHHUIO KA4eCTBA 3HAHUHN IO STOMY IIPEIMETY.

OCO0EHHO OTYETIIMBO 3TH HEJOCTATKU MPOSBISIOTCS y CTYACHTOB, KOTOPBIE IMOCTYHAOT B BY3
MOCJIE OKOHYAHUSI TEXHUKYMOB, I'I€ MaJIO BHUMAaHUs YJEISETCS METOAOJOTMYECKUM OCHOBaM. Takwue
CTYJCHTBl HEYETKO IOHMMAIOT, C KAaKUMHU CXEMaMH OJJICKTPHUUSCKHUX IIeTed OHM padoTaroT, Kakue
3JIEMEHTBI M300paKCHBI Ha 3TUX CXeMaX, KAKMMH MapaMeTpaMy XapaKTEPU3YIOTCS 3TH JIEMEHTBI: OJHUM
WIM HECKOJbKMMHM W T.O. OTCIOAa BO3HHUKACT MyTaHWIA B INOHMMAHUM IOBEACHUS 3JEMEHTOB B
JNEKTPUYECKUX IIETSX, HEMPABUIBHOE TOJIKOBAHUE PEKUMOB PaOOTHI AJICKTPUUSCKUX IIETeH, OIMOKY B
3aMMCH OCHOBHBIX 3aKOHOB.

3HauuTenbHas dYacTh BbIMycKHHKOB YMUIIA momydaer ©6a3oBoe 00pa3oBaHHE DIIEKTPO-
PaIMOTEXHUYECKOTO W SHEPreTHYECKOro MPOQUIsL, KOTOPOE OMpeneNsieT WX OYyAyIIyro mpodeccruto —
MPENOJABATEIb JIEKTPOTEXHUUECKUX OUCUUILUIMH B By3ax [ — II ypoBHsS. I OT TOro, HaCKOJIbKO YETKO,
OCHOBATEJIbHO, METOJIOJIOTHYCCKH MPABHIILHO OyIIyT 3aJI0’KEHBI Y HUX OCHOBBI Kypca TOD, 3aBUCUT HX
npohecCHOHATPHOE MACTEPCTBO U MPETOAaBATEIBCKUI YPOBEHb.

B cBs3u ¢ 3TUM SABISETCS AaKTyaJbHBIM aHAJIM3 METOJOJIOTHYECKHX OCHOB kypca TOD um ero
OCHOBOIIOJIAraIOIINUX MPUHIIUAIIOB.

AHalu3 MOCJAeAHHX HCCJIeNoBaHMii HW myOaukammii. B mocnemnue rtomsl  mpoOiemam
MPENOIaBAHUS PIEKTPOTEXHUUECKUX TUCLHUIUIMH B By3aX YJEJIEHO JOCTATOYHO MHOIO BHMMaHMs. Tak B
pabotax [1-3] mpeacTaBieHbl pe3yJbTaThl UCCIICIOBAHUS TEOPETUYECKUX OCHOB pa3pabOTKH METOUKU
00ydeHus JIEKTPOTEXHUIECKUM JUCIUIUIMHAM, ONMHCAHA JUJAKTUYECKas XapaKTePUCTHKA METOIUKH C
MpUMEHEHUEM WH(POPMAIIMOHHBIX TEXHOJIOTHH, TIPEICTABIIEH PsIi HOBBIX WH()OPMAITMOHHBIX TEXHOJIOTHI
B JJICKTPOTEXHHUECKOM 00pa3zoBanuu. [IpobiemMaM cojiepkaHUs Kypca 3JICKTPOTEXHUKUA W HAIMCAHUS
yUeOHNKOB U YIEOHBIX TTOCOOHI IO ATOMY KYPCY MOCBSIIEHBI paboTsl [4-6].

OpnHako BONpOCHl METOAOJOrMU mpenonaBaHus Kypca TOD, KOTOpsIM B CBOE BpEMs MHOIO
BauManus ynenwn A.E. KamnsHckuii [7], HE HaXOIAT CBOEro JOJDKHOTO OTPAKECHUS B COBPEMEHHOM
JUTEPATYPE, YTO MPUBOIUT K CYIIICCTBOBAHUIO PA3IMYHBIX MTOJIXO0I0B K OCHOBaM Kypca U METOJHMKAM €ro
U3II0KECHMUSL.

[MocranoBka 3amaum. llenmsio HacTosmed pabOTHI ABISETCS W3JIOXKEHHE W aKIEHTHPOBaHUE
BHUMAaHM Ha HEKOTOPBIX METOJOJIOTHYSCKHX OCHOBax mpemomaBanus kypca TOD, koTopwie KpacHOU
HUTBIO JIOJDKHBI IPOXOJIUTH Ye€pe3 BECh KypC, OMpenemsii MOAXOAbl K M3JI0KEHHUIO MOCIETYIOMINX
CHEIUATEHBIX TUCIUILTAH 3JIEKTPOTEXHUIECKOTO TTPOQUIIS.

JlanHast cTaThsd MOXKET CIY)KHTh XOPOIIMM TIOJICTIOPbEM HAYWHAIONAM IPETIOaBaTEIIsIM,
MarucTpam, a TaKXKe CTyJAeHTaM, H3y4JaroluM IEKTPOTEXHIUUCSCKUE TUCIIATIINHEL.

HN3no:xkeHue ocHOBHOro Matepuasa. CyliecTBYeT ABa MOAX0JAa K OMHUCAHUIO 3JIEKTPOMArHUTHBIX
MPOIIECCOB: TEOPHUS DICKTPOMATHUTHOTO TOJS — cTporas ¢u3ndeckas Teopus, HMEIoIas IelIo C
peanpbHBIMA (HU3UYECKUMU TIPOIIECCAMH, MPOUCXOMSIAMA BO BPEMEHH W B MPOCTPAHCTBE, M TEOPHS
ANIEKTPUYECKHUX IIeTlell — NPUONMKEHHAs TEOpHs, pacCMaTpUBAIONIasl AJIEKTPOMATHUTHBIE IPOLECCHI
TOJIbKO BO BPEMEHHU U OIEPUPYIOLIas ¢ MHTETPAIbHBIMU BEJIMYMHAMH, TAKUMH KaK TOK, HAINpPSDKCHUE,
3JIEKTPOIBIDKYIIASI CHJIA.

[MonaBnsroiiee OONBIIMHCTBO 3JCKTPOMArHUTHBIX YCTPOWCTB MCIOJIB3YIOT JJISi CBOSH padOThI
ANEKTPUUECKUN TOK, C KOTOPBIM HEMOCPEACTBEHHO CBS3aHO H3MEHSIOLIEECSs B MPOCTPAHCTBE U BO



BPEMCHU DJICKTPOMArHUTHOC II0JIC. SHGKTpOMaFHI/ITHOE II0JIC, KaK W BCHICCTBO, ABJIACTCA OJHHUM W3
BUIOB MaTC€pUHU U IMMOAYHNHACTCA BCEM 3aKOHaAM (I)I/ISI/IKI/I.

I[J'I}l OIMMCaHus 3JICKTPOMArHUTHBIX HBHCHHﬁ, HU3MCHAIONIUXCA BO BPEMCHU U B IPOCTPAHCTBE,
HCIIOJIB3YIOTCA YpaBHCHUS MakcBema. OHU CBSI3BIBAIOT MEXKOYy coboit BCKTOpa HaHpSDKGHHOCTCI‘/'I

JNEKTPUYECKOTO ¥ MArHUTHOTO MOJIs, & TAKKe dJIeKTpuueckoit u marautaon uunykuuu (E,H, D, B),
IUIOTHOCTh TOKa, OOBEMHBIN 3apsi. YpaBHEHHS MOTYyT OBITh 3amHMcaHbl B WHTETPAITBHON HITH
muddepennuanpaoit  Gopme. Ilomxon, mpu KOTOPOM H3MEHEHHS JJIEKTPOMATHUTHBIX BEIHYUH B
peaJlbHOM  3JEKTPOMAarHUTHOM YCTPOMCTBE paccMaTpUBAlOTCS BO BpPEMEHM B KaXIOW TOUKe
MPOCTPAHCTBA, SBIAETCA (U3WYECKH CTPOTUM IOAXOAOM, IIONYYMBIIUM Ha3BaHHE TEOPHUHU
AJIEKTPOMArHUTHOTO TTOJIS.

Ha mpaktrke B OOJBIIMHCTBE CIy4aeB TOUHBIA aHANIW3 3JEKTPOMATHUTHBIX SIBICHHH Ha OCHOBE
ypaBHeHUlT MakcBemia mpeiacTarisieT co00i OuYeHb CIIOKHYIO, a MOPOW M HEpa3peluMmylo 3ajauvy.
IToatomy B konme XIX Beka cdopmMupoBayics Apyroil, YHPOIIEHHBIA MOAXOJ K ONHCAaHHUIO
3JEKTPOMAarHUTHBIX SIBICHUH, KOTOPBIM paccMaTpuUBaeT 3JEKTPOMArHUTHBIE MPOLECCH TOIBKO BO
BpEeMEHH, OTOpachIBasi MPOCTPAHCTBO. DTOT MOAXOJ K OMUCAHUIO 3JEKTPOMArHUTHBIX SIBJICHUU MOTYYHI
Ha3BaHWE TEOPWUHU OIIEKTPHUYECKUX W MATHUTHBIX Ieneidl. OH cCIpaBeAsuB, €CIH HE YYHUTHIBAIOTCS
BOJTHOBBIC TIPOIIECCHI B OKPYXKAIOIIEM ITPOCTPAHCTRBE.

BBI/II[y KOHCYHOCTHU CKOPOCTHU paCOpOCTPAHCHUA JJICKTPOMArHUTHBIX BOJIH B PpAAC CIydacB
HEOOXOIMMO YYHTHIBAaTh BpeMs pacrhpocTpaHeHus BoimH. OpmHako, ecnu (u3mueckue pa3Mepsl
ANIEKTPOTEXHUYECKUX YCTPOICTB 3HAYUTEITHPHO MEHBINE JUTHHBI 3JIEKTPOMATHUTHOW BOJHBI, HA KOTOPOH
paboTaeT YCTpOWCTBO, TO BOJHOBBIMH TNIPOLIECCAMH B TPOCTPAHCTBE MOXKHO TpeHeOpedb W
paccMaTpuBaTh USMCHCHHA TOKOB U HaHpiDKCHI/Iﬁ TOJIBKO BO BPECMCHHU.

Bce nomymenus u mpuOIrmKeHus, KOTOPBIE AEMAIOTCS MPU 3TOM B TEOPHH IHeTiel, 000CHOBBIBAIOTCS
C TIOMOIIBIO TEOPUH IEKTPOMATHUTHOT'O TIOJSL.

Teopuss dneKkTpuyYecKMX IIeTed OCHOBBIBACTCS Ha NPUOMIDKEHHON 3aMEeHEe  peajbHOTo
ANIEKTPOMAarHUTHOTO yCTPOWCTBA (0OBEKTa, DIMEKTPUUYECKOW IIEeTH) HEKOTOPOH MOnenbio (MaeanbHON
AIIEKTPUYECKOH IETBI0), aIeKBaTHO OTOOpaKarollei ero cBoicTBa. s MOCTpOCHUST MOIETH BBOASTCS B
paccMOTPECHUEC NACATTU3ZUPOBAHHBIC 3JICMCHTLI (B HCﬁCTBHTCHLHOCTH TaKuX D3JICMCHTOB HCT), a aJjis1 €€
aHajiu3a MCIOJB3YIOTCA TAaKUC HHTCIPAJIbHBIC CKAJIAPHBIC BCIWYHHBI, KaK TOK, HaIIPsKCHUC,
ANIEKTPOJIBIKYIIAsl CHIIA, KOTOPBIE SIBISIOTCS (DYHKIUSAMH TOJHKO BPEMEHU. Takoe MOJIENMpPOBaHUE
PCAIBHBIX JJICKTPOMArHUTHBLIX yCTpOﬁCTB BO MHOI'ux CciiydasdaX ABJISACTCA HaI/I60JIee panOHAJIbHBIM
MCETOJIOM UX HCCJICA0BaHWA HapsAay C NPOBECACHHUEM (1)I/I3I/I‘-IGCKOFO OKCIICpUMCHTA. O[IHEIKO IIpu 3TOM HE
ciemyer 3a0bIBaTh, YTO YIPOIICHHE aHAIH3a JIEKTPOMAarHUTHEIX SBICHUN B TEOPUH IENel JOCTUTaeTCs
3a CYeT OTOpachIBaHWS PACCMOTPEHHUS TPOIECCOB B TPOCTPAHCTBE, YTO OTIAISET €ro OT CTPOron
(hU3UYECKOM OCHOBBI.

DNEeKTPOMarHUTHBIE TPOIECCHl M SBJICHHSI, KOTOPbIE HE MOTYT OBITh OMKCAHBI B paMKax TEOPUHU
1enei, TpeOyrT MPUMEHEHUS MATEMAaTHIECKOTO aIapara TEOPHH AIEKTPOMAarHUTHOTO TTOJTSL.

Takum 00pa3oM, B OCHOBE TEOPHH JIJIEKTPUUYECKHX IIeTel, ¢ KOTOPOW dalle BCero HauuHaeTcCs
mzydyenue kypca TOD, neXUT TPUHIUI TOCTPOCHHS MaTeMaTH4YeCKOH MOJETH pealbHOTO
AJIEKTPOMArHUTHOTO YCTPOMNCTBA, OTOOpaXkarolield ero CBOWCTBA, C TMOCIEIYIOIINM HCCIIEIOBaHUEM
MOJIEJIH C TIOMOIIIbIO COOTBETCTBYIOIIETO MATEMAaTHUECKOT0 armapara.

B maremarnueckoi MOACIN pacCMATpUBAIOTCA HACAIU3UPOBAHHBIC J3JIEMCHTHI (aKTI/IBHBIe u
MaCCHUBHBIE), KAXKIBIH M3 KOTOPBIX OTPaXaeT TOJIBKO OJAHY CTOPOHY PEaJbHOTO 3JIEKTPOMAarHUTHOI'O
mporecca.

K coxanennro, Ha 3TOM dTare u3IoxKeHUs Kypca TOD HAUMHAIOT MPOSBIATHECS HECOOTBETCTBUS U
HEOTIPEIETICHHOCTH, CBSI3aHHBIE C OTCYTCTBHEM B TOCYJapCTBEHHBIX CTaHAapTax YKpauwHbl [8]
OOIIENTPUHATON CTaHAAPTU3UPOBAHHOM TEPMUHOJOIMU WACATBHOM 3JIEKTPUUYECKOH IIeTH, €€ CXeMbl H
NACATTU3UPOBAHHBIX CXEMHBIX 3JICMCHTOB.

Ecmm IJid p€aIbHBIX ITACCUBHBIX 3JICMCHTOB 3JICKTpH‘ICCKOI71 LCIKU MpUHATA 4€TKasd OJHO3HA4YHasd
TEPMUHOJIOTHSL — PE3UCTOP, KaTyllKa WHIYKTHBHOCTH M KOHAEHCATOp, TO Al HACAIN3MPOBAHHBIX
3JIEMEHTOB YETKOU TEPMUHOJIOTUHN HET.

B T'OCTax Poccuiickoii ¢enepaiuu [9] naHo ompejeiicHHE UACAIbHOIO JJIEMEHTa Kak
a0CTpaKkTHOE MPEICTABICHUE DJIEMEHTA JJIEKTPUYECKOM IIEMH, XapaKTepu3yemMoe OJHHM IapaMeTPOM.
CornacHO 3TOMY ONpPEAEICHHUIO NTACCUBHBIE AJIEMEHTHI TOJKHBI UMETh Ha3BaHUSA: UACAIbHBIA PE3UCTOP,
njacajibHad KaTyliKa MHOAYKTUBHOCTH, H}IeaJILHblﬁ KOHJCHCATOP. O}IHaKO OTU OIIPECACIICHUA T'POMO3JIKH,
HEYZIOOHBI W TIOATOMY HE MPWXKHINCh B ydeOHOU smTeparype mo kypcy TO3J. Tak B padore [10]
WCANN3UPOBAHHBIC BJIEMEHTHl HA3bIBAIOT TAKXKE PE3UCTHBHBIM, HHIYKTUBHBIM W EMKOCTHBIM



3JIEMEHTOM, OJJHAKO TYT ’K€ OTMEYAETCsl, YTO B TEOPUHU NIEKTPUUECKUX LIETEH 3TH JIEMEHThI Ha3blBAIOT
IIPOCTO CONPOTUBJIEHUEM, UHIYKTUBHOCTBIO U €MKOCTBIO. IIpy 3TOM OroBapuBaercs, 4YT0 UCIOIb30BAHUE
COKPALIEHHON TEPMHUHOJIOTUU «COMPOTHUBIICHUEY, KMHAYKTUBHOCTb» U «EMKOCTH» HE TOJNBKO B KaueCTBE
MapaMeTpoB pEalbHOI0 U WJCANM3HPOBAHHOIO 3JEMEHTOB, HO M B KayecTBE Ha3BaHUU
U€ATN3UPOBAHHBIX 3JIEMEHTOB SIBJISICTCS HE BIIOJHE YIAUHBIM U OIPAaBABIBAETCS TOJIBKO KOMIIAKTHOCTHIO
W3JI0KEHUS.

Ecnu nmpoananu3upoBate y4eOHYIO JUTEpATypy MO TEOPHH BIIEKTPUYECKUX LEenel, TO BUIHO, YTO
aHAJIOTMYHO MOCTYMAIOT B OonbmMHCTBE yaeOHnkoB. Hampumep, B pabote [11] oueHp 4eTko BBOAATCS B
paccMOTpeHHUE peajibHbIe [TACCHBHBIC 3JIEMEHTHI 3JIEKTPHUECKON IIETIH M JA0TCA UX CXEMbl 3aMELIeHN,
IPU 3TOM MWJCAIM3UPOBAHHBIE CXEMHBIE 3JIEMEHTBHl HA3bIBAIOT WUACATBHOW HWHAYKTUBHOCTBIO WIU
WHIYKTHBHOCTBIO 0€3 MOTephb, UACAILHBIM KOHACHCATOPOM (KOHAEHCATOpOoM 0e3 MOTeph), UIeallbHBIM
pesucropoM. OOHAKO B MOCICAYIOIIEM H3JIOXKEHUH Y4EOHOro Kypca HCIIOIb3YIOTCSI BBIPAXKCHUS:
«HAIpsDKEHNE Ha HHAYKTHBHOCTH», «TOK B EMKOCTH», «IIOCJIEI0BATENbHOE U MapallJIeIbHOE COSAMHEHNE
COINPOTHUBIIEHUI», KOTOPHIE TOBOPAT O TOM, YTO TEPMHHBI «UEABHBIN PE3UCTOPY, «HIaNbHas KaTyIlIKa
MHIYKTUBHOCTU» U «MIEaJbHBII KOHICHCATOP» HE YAOOHBI NPH M3JI0XKEHUU y4yeOHOro MaTepuaia M
IPaKTUYECKU HE HCIIONb3YIOTCS B yUeOHO auTeparype.

B yueOnuke [12] ans wuaeanw3upoBaHHBIX CXEMHBIX 3JEMEHTOB cpa3y BBOJSITCS TEPMHUHEI
«EMKOCTb», «MHIYKTUBHOCTB», «CONPOTHUBJICHUE» W MPUBOAUTCS TrpaduuecKkoe H300pakeHHE ITHX
3JIEMEHTOB Ha cxemax. [Ipy 3TOM 4eTKO OroBapuBaeTcs, YTO PEANbHBIC SIEMEHTHI JICKTPUUECKON LIEH:
KOHJICHCATOP, KaTyIIKa WHAYKTHBHOCTH M PE3UCTOP 00IaJar0T B TOM WIM MHOM Mepe CBOWCTBAMHU BCEX
TpeX HICATN3UPOBAHHBIX CXEMHBIX 3JEMEHTOB M MOTYT OBITh MPEICTAaBICHBI COOTBETCTBYIOIIMMHU
cxeMamH 3aMmelneHus. Taxol moaxon, Ha MOM B3I, SBJsieTCsl Hanbosee palMoOHAIBHBIM, TaK KaK YETKO
onpezenseT WACATU3UPOBAHHBIE CXEMHBIE JIEMEHTHI, UX OTIMYHME OT COOTBETCTBYIOUIMX pealbHBIX
3JIEMEHTOB 3JIEKTPUYECKON IIeTM U He BHOCHUT ITyTaHUIIBI B U3J0XKEeHHe MaTepuana kypca TOD.

CoBeplIeHHO aHAJOTMYHAsg CUTyalMs IPOCJIEKHMBACTCS M C aKTUBHBIMH 3JE€MEHTaMHU
anekrpudeckoit nenu. Ecmu obpatutbes k. [OCTY PS5 2002-2003, To mis peaidbHBIX HCTOYHHUKOB
3IEKTPUYECKONH 3HEPTUH HCTIONB3YIOTCS TEPMUHBI «MCTOYHUK HANpSHKEHUA», UCTOYHUK TOKa», a I
W/IeaTM3UPOBAHHBIX CXEMHBIX AJIIEMEHTOB JOOABISETCS CIOBO «HIealbHbBIIN». B cTrangapre Ykpauns [8]
peabHble UICTOUYHMKH Ha3bIBAIOT «UCTOYHUK DJC» n «uctounuk Toka» HeoOxoamMmo oTMeTHTh, YTO B
[9] BBeneno nousaTue «anexkTpoaBwkymas cwia» (JC), Ho oTcyTcTBYyeT nmousTue ncrounuka J/(C. B
yuebHHKax 1o Kypcy TOD wuaeanbHbII WCTOYHMK HANpsHKEHHS HA3bIBAIOT «UCTOYHHUKOM OCy,
«UCTOYHUKOM HanpspkeHus» [10], «upeanbHbiM ucrouHMKOM DJC» [11], uTO BHOCHUT NIyTaHHULY B
ofpeJiesIeHIe OCHOBOTIONIAralOLINX MOHATHI TEOPUH LIeTIei.

Eme Gonbiie oTAMUMNA M HEONPEAEIEHHOCTEH CBSI3aHO C MACATM3HMPOBAHHBIM HCTOYHHUKOM TOKA.
Heno B ToM, uto nipu onpeneneann IJC Kak CKaJsIpHOM BEIMYHMHBI, XapaKTEpPHU3YIOIIeld CIIOCOOHOCTh
CTOPOHHErO TMOJSl Pa3fessiTh 3apsiibl Pa3HbBIX 3HAKOB W CO3/aBaTh HANPSOHKEHUE, COBEPIICHHO He
YIOMSIHYJIM O JIpYTOd CIIOCOOHOCTH CTOPOHHMX CHJI: HEMOCPEACTBEHHO BBI3BIBATH DJIEKTPUYECKUN TOK
0e3 pazneneHus 3apsaaoB. OTy CIOCOOHOCTh CTOPOHHUX CHJI MOYKHO TaKXe XapaKTepPH30BaTh HEKOTOPOH
CKaIIPHOM BeJMYMHOHU, KoTopyto mo aHajoruu ¢ DJC na3ate Toxoaswxymel cuioi (TZC). Toraa,
€CNM JUIsl UAEaJhbHOr0 HMCTOYHUKA HAMpPSDKEHUS MPHUHATH HIMPOKO HCIONB3YEMBIH TEPMHUH «HMCTOYHHUK
OJIC», TO mng wuaeadbHOTO HMCTOYHUKA TOKAa MOAXOAuT TepmuH «uctounuk TJC». DTo 1Ba
UI€TM3UPOBAHHBIX JIEMEHTa OECKOHEYHO OOJIBIION MOIIHOCTH M OeckoHeYHO MaibM (nctodHuk D/1C)
win OeckoHeyHo OompumM (ucrouynuk TJIC)  BHYyTpeHHHMM conpoTuBiIeHHMEM. B mpupone Takux
JJIEMEHTOB HET. PeanpHbIE HCTOYHHMKH JJIEKTPHUYECKON OSHEPruu 0071aJaf0T KOHEYHOW MOIIHOCTHIO,
KOHEYHBIM BHYTPEHHHM COIIPOTHBJICHHEM W MOTYT OBITH TpPEICTaBICHbI JABYMS SKBHBaJICHTHBIMU
CXeMaMH 3aMEeIeHHS: TIOC/IeA0BaTeIbHbIM coeanHeHneM nucrounnka 3C u conpoTuBieHus: (MCTOUHUK
HaIpsHKEHUS ) U MapajuiebHBIM coenraeHrneM uctodanka TJIC u conpoTtuBieHns (MICTOYHUK TOKA).

[Ipn Takom omnpeneneHUN WACATM3UPOBAHHBIX AKTHBHBIX JJIEMEHTOB OJIIEKTPUYECKON IIeTH
3HAYUTEJILHO YIPOIIAETCs, CTAHOBUTCS 00JIee YETKUM U MOHATHBIM H3JI0’KEHHE MaTeprana.

IIpn nmocTpoeHMH MOIENU pEaNbHOW JIIEKTPUYECKON LENH C IOMOIIBK HJIECATU3UPOBAHHBIX
3JIEMEHTOB BO3HUKAIOT CHUTYallMH, IIPU KOTOPHIX CBOWCTBA HACATHM3UPOBAHHBIX AIIEMEHTOB BCTYHAIOT B
MPOTUBOpEYHs APYr C APYyroMm. 3ajada aHaJIW3a JJIEKTPUYECKOM LENMu B ITHX CIydasX CUMTAETCS
MIOCTaBJIEHHON HEKOPPEKTHO. Tak, pexuM KOPOTKOTo 3aMblkaHMsl [y uctouHnka JJ[C u xomocToro xona
st ucrounnka TJC He MMEIOT cMbIcia. AHAJIOTMYHO HE WMEIOT CMBICTIa M HE PacCMaTpPUBAIOTCS B
pamMKax TeopuH IeTel mapajuienbHoe coenuHeHne nctouHnkoB JJC U mocnenoBaTeabHOe COeTUHEHNE
uctouyHukoB TJC pasnuyHOM BENWYMHBI,  HCIOJIB30BAHHWE KOHTYPOB, COCTAaBIECHHBIX TOJBKO W3
ucrounnkoB JJIC, m cedyeHmii, oOpa3oBaHHBIX TONbKO HcTouHMKamMu TJIC, u psam apyrux cioydaes.



HexoppekTHas mocTaHOBKA 3a1a4i BO3HUKAET BCIECACTBUE IPUMEHEHMSI U3JHILHE YIPOIIEHHBIX MOJEIEH
peabHOM AJIEKTPUYECKOMN 1IeNu. bojiee TOUHBIN y4eT XapaKTepUCTUK PeaibHBIX 3JIEMEHTOB CHUMAET BCE
npotuBopeuns. Hampumep, yuyeT BHYTPEHHHMX COIPOTUBICHUN pEalbHBIX HCTOYHUKOB 3JIEKTPUUECCKOU
SHEPTHUH MMO3BOJISIET PACCMATPUBATH JIFOOBIC BUJIBI COSIMHEHUN 3TUX 3JICMEHTOB.

C TouKkH 3peHU METOA0IOTHIECKUX OCHOB Kypca TOD o4eHb BaKHBIM BOIIPOCOM IIPH MTOCTPOSHUHU
MOJEIIN NEKTPUUECKON LENH SIBISETCS IOHIATHE CXEMBI 3JIEKTPUUECKON LICTIH.

B pab6ore [9] naHo crieayrolee onpeAeIcHUEe TEPMUHY «CXEMay: 3TO - «rpaduuecKoe H300pakeHue
AIIEKTPUYECKOH IIEeTIH, COflepIKaIlee YCIOBHBIE 0003HAUYEHUS €€ DIIEMEHTOB U MOKA3bIBAIOIIEEe COSAMHEHNE
3THX 35eMeHTOBY». K cokareHnto, B TOCTUPOBAHHBIX 0003HAYEHUSAX DJIEMEHTOB AIIEKTPUIECKOH IeTH HET
YCIIOBHBIX O0O3HAYCHHI WICATU3UPOBAHHBIX CXCMHBIX JJIEMEHTOB, TO3TOMY pPEalbHBIC 3IICMCHTHI
JNEKTPUYECKOW IeM W WACATM3UPOBAHHBIC CXCMHBIC JJIEMEHThI HW300paXKaloTCs COBEPIICHHO
onnHakoBO. ViMes mepen co0oii cxemy AIIEKTPHUYECKON Ierr, HEBO3MOXKHO OJHO3HAYHO CKa3aTh, KaKWe
JJIEMEHTHI TaM M300paKeHbl - KOHJCHCATOPHI, KATYIIKW WHAYKTUBHOCTH W PE3HCTOPHI WU
UJICATU3UPOBAHHBIC CXEMHBIEC 3JIEMEHTHI.

B yuebnoit mutepatype mo kypcy TOD gamme Bcero nubo maeTcs ompeiesieHHe MOHATHS CXEMBI
ANIeKTpUIecKol menu, mogooHo [9, 10], mbo Boobme He maetcs [11], XOTS MHUPOKO MCTIONB3YeTCs TPH
W3JI0’KEHUH MaTepuara.

B 3aBucumocti OT Ha3zHaueHUS W c(ephl HCIIONB30BAHUS CXEMBI AJIEKTPUYECKHUX IEeneil MOryT
KIJIACCU(HUIIMPOBATHCSA 110 PANWYHBIM MpH3HaKaM. Hampumep, cTpyKTypHBIE HITH OJIOK-CXEMBI OTPAXKAIOT
OTHeNbHBIC (DYHKIMOHAIBHBIE YaCTH IEMH M CBI3M Mexay HuMH. OHHM HCHOJB3YIOTCS TPH
MPOCKTUPOBAHUU  JJCKTPOTEXHUYECCKMX M  PAJAMOTCXHUYCCKHX  YCTPOHCTB M OTOOpaKCHUHU
(YHKIIMOHANBHBIX CBSA3EH MX COCTABIISIOMINX.

MOoOHTaXHbBIE CXEMbI, Ha KOTOPBIX H300pa’KE€HBbI PEaJbHBIC AJIEMEHTHI JICKTPUUSCKOMN IEHH, UX
PacrojIOKeHHEe B YCTPOWCTBE M COCAMHEHUS MEXKIY HUMH, HMCIIOJB3YIOTCSA i COOPKHM M MOHTaXKa
arnmnapaTypsl.

[IpuHIHTIHANEHBIE DIEKTPUYECKHE CXEMBI TPENCTaBIAIOT co0oi Tpadudeckoe u300pakeHue
pCaJIbHOM IIeMU, Ha KOTOPOH C IOMOIIBIO YCIOBHBIX rpaduueckux 0003HAYCHUI MOKa3aHbI pealibHbIC
9JIEMEHTHI IIETH U COCAMHECHUSI MEXIY HUMH. TaKue CXeMbl HCIOIB3YIOTCS JJIs HACTPOMKH U PEMOHTA
arnmnapaTypsl.

PacuetHas cxema 3aMelIeHUs] DJIEKTPUYECKOW 1enmu — 5To rpaduyeckoe HM300paKkeHUE
MOJICIUPYIOIICH Tenu (WAeaqbHOM 3JEKTPUUECKON IEMH) C TOMOINBI0 HICaTU3UPOBAHHBIX CXEMHBIX
AJIEMEHTOB, KOTOpas 3aMEUIaeT peajbHyI0 LENb B paMKaxX pelaeMod 3azadud. Beumy oTcyTcTBUA
CTaH/IapTH3UPOBAHHBIX 0003HAYCHUH MICATH3UPOBAHHBIX CXEMHBIX JIEMEHTOB IMPUHIIUITHAIBHBIE CXEMBI
Y pacyeTHBIC CXEMBI 3aMEIICHUS BBIMJISIISAT COBEPIIEHHO OJMHAKOBO, YTO MOXET BHOCUTH ITyTAHUILY B
MOHUMAHUE CTyAEHTaMH Hu3jIaraeMoro marepuaina. CreayeT 4YeTKO M OINpPEAENIEHHO TOHECTH [0
CTYZIEHTOB, 4TO B Kypce TOD paccMaTpuBarOTCs TONBKO PACUETHBIE CXEMbl 3AMEIICHUS SJIEKTPUUECKUX
uemneil. PacueTHyto cxemMy MOHO MOJIYYUTh U3 MPUHLUUIUAIBLHON 3JIEKTPUUYECKON CXEMBbl TyTEM 3aMEHbI
Ka)KZ0T0 PeaTbHOT0 3JIEMEHTA IEMH €r0 CXeMOil 3aMelIeHHsI B YCIOBHUIX JAHHOM 3a/1auH.

[Ipu cocraBneHnr pacdyeTHOW CXEMBbI 3aMelIeHHs HEeT HeoOXOJAMMOCTH YYHTHIBaTh BCE
BTOPOCTEIEHHBIE TTapaMeTPhl PEATbHBIX JJIEMEHTOB, a JOCTATOYHO YYECTh TOJIBKO T€, KOTOPhIE WMEIOT
CYIIIECTBEHHOE BIUSHUE HA MPOTEKAHUE PEATBHBIX MPOIIECCOB.

B 3aBucuMocTH oT 00CTOATENBCTB (AMANa3oH padOYMX YacTOT, TOYHOCTh PacyeTa U T.J.) OJHH U T
)K€ peabHbIE SJIEMEHTHI AIEKTPUIECKOH IeTT MOTYT N300paKaThCsl pa3TUIHBIMHA CXeMaMU 3aMeIICHUSI.

BeiBoabl. [lpu m3noxennn marepuana kypca TOD cTyaeHTaM C MEPBBIX Ke JIEKIUH CIEdyeT
JIOHECTH CIEAYIOIINE OCHOBOIONATAIOIIKME TPUHIIUIIBL:

1. Teopust DIEKTPOMArHWTHOTO TIOJNS, B OCHOBE KOTOPOW IieKaT YypaBHEHHs MakcBela,
paccMaTpUBaeT AIEKTPOMArHUTHBIE IMPOIECCHl BO BPEMEHHM W B IMPOCTPAHCTBE M SBJISETCS CTPOTOM
busnygeckoi Teopueii.

2. Teopusi 3IMEKTPUYECKUX IETel paccMaTpHBAaeT IPOIECCHl TOIBLKO BO BPEMEHH, OTOpachIBas
MPOCTPAHCTBO, MOATOMY OHA HE SIBJISIETCS (PU3UUECKH CTPOroi Teopueid. B 0CHOBe Teopuu Ierel JeKUT
MOCTPOEHUE  MaTEMAaTHUYECKOW MOJENM — HUACAIbHOM  BJIEKTPUYECKOM 1enH, CcojeprKalen
UJCANU3UPOBAHHBIC TACCUBHBIC W AKTUBHBIC 3JIEMEHTHL. J[Ji omMcaHMs MPOLIECCOB B HACANBHOMN Lienu
UCIIOJIb3YIOTCS TAKWE CKAJISIPHbIE BETMYUHBI, KaK TOK, Hanpspkenue, DC u ap.

3. Ha mnpakTtuke [uisi ONHMCAaHMS JJIEKTPOMAarHUTHBIX IPOIECCOB B PEabHBIX YCTPOMCTBAX
WCIIOJIB3YIOTCSl Pa3MUHbIe BHABI cXeM sJiekTpudeckux memneil. Kypc TOD omepupyer TOIBKO ¢
pacYeTHBIMU CXEMaMHU 3aMeIeHUs, Ha KOTOPBIX N300pakeHbI UJICATM3UPOBAHHBIC CXEMHBIC JJIEMEHTHI.



IlepciekTUBON JajbHEHIIMX HCCAEI0OBAHMI SBISICTCS pa3paboTka TPEIIOKEHUH 110
JTOTIOTHEHUIO TOCY/AapCTBEHHBIX CTAaHAAPTOB Y KPaWHBI, CBA3aHHBIX C OIPEIe]ICHHEM OCHOBHBIX MOHITHN
9JIEKTPOTEXHUKHU, TEPMUHAMU I OINHCAHUS HUACATBHON SICKTPUUYECKOM IEMH, PACUCTHON CXEMBI
3aMEILCHUS U UCATU3UPOBAHHBIX CXEMHBIX AJIEMEHTOB.
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Decenko JLJI.
O nexomopuvix Memooono2uueckux ocnosax npenooasanus kypca TO3

B crathe akueHTHpOBaHO BHHMAaHHE Ha HEKOTOPBIX METOJOJOTHYECKHX OCHOBaX H3JIOKEHUS
JUCHUIUINHBI «TeopeTndyecKue OCHOBBI IEKTPOTEXHUKM», KOTOPHIE 3aKiIabIBAalOT (yHAaMEHT Kypca U
METOAMKY €ro AajbHeimero uzydenus. [IpoanannsupoBana TepMHUHOJIOTHSA, UCTIOJIb3yeMasl B yIeOHUKAX
JUIST Ha3BaHHSA DJJIEMEHTOB WACAJIU3UPOBAHHONW DJIEKTPUUECKOM WEenu, W JaHbl PEKOMEHIAuh O
HEO0OXOAMMOCTH BHECEHUS JOTOTHeHUH B cymiecTByomue ['OCTEL.

Knrouegole cnoea: >neKTPOMarHUTHOE I0JI€, TEOPHS SIEKTPUUECKUX LEMEH, cXema 3aMelleHus,
W7eaTu3npOBaHHBIE ANIeMEHTHI, HCTOUHUK D/IC, HICTOUHMK TOKa, METOIMKA MPEoIaBaHus MaTepHraa.

Decenxo JLJI.
IIpo oesxi memooonoziuni ocnosu guxknaoanns kypcy TOE

VY crarti aKkIeHTOBaHAa yBara Ha JEAKHX METOMOJOTIYHHX OCHOBAX BHKIAJAHHS JIHUCIUILTIHH
«TeopeTH4HI OCHOBHM E€JICKTPOTEXHIKH», SKI 3aKIafaroTh (QyHIZAMEHT Kypcy 1 METOAUKY HOro
MOJATTBINIOr0 BUBUeHHS. [IpoaHanizoBaHa TEPMIHOJIOTIS, sIKa BAKOPUCTOBYETHCS B MIAPYIHUKAX JIJIST HA3B
€JIEMEHTIB 171eaTi30BaHOI0 €JIEKTPUYHOrO KOJja, 1 MoJaHi peKOMEHMAIl 1010 HeOOXiTHOCTI BHECEHHS
JoroBHeHb B icHyto4i JJOCTwu.

Kntouoei cnosa: enekrpoMartiTHe 1oJje, TEOPis eNESKTPUYHUX KiJl, CXeMa 3aMillleHHS,
ifeaizoBani enemenTH, mkepeno EPC, mkepeno ctpymy, METOIMKA MTOJaHHS MaTepiaiy.



L. Fesenko
About Some Methodological Principles of Teaching the Course of Theoretical Principles of Electrical
Engineering

In the article attention is accented on some methodological bases of teaching the discipline
«Theoretical principles of electrical engineering» which lay the foundation of the course and method of
further study. The terminology is analyzed which is used in the textbooks to name elements of an
idealized electric circle and recommendations are given concerning additions to the available state
standards.

Key words: electromagnetic field, theory of electric chains, equivalent circuit, idealized elements,
E.M.F. source, source of current, methodology of teaching the material.
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