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MABA 1

PAONOJTIOBUTEJIN, 3SHAKOMDbDTECD:
SNIEKTPOTEXHUKA

lMpocmeltiwue snekmpudeckue U MazHUMHble A8/1eHUS U38ECMHbI
c enybokou opesHocmu. bnuz 2opoda MazHecusa 8 Manou A3uu
6b171u Hali0eHbl yousumesibHble KAMHU (N0 Mecmy HaxoXoeHus
UX HA38a/1U MA2HUMHbIMU, U/TU MA2HUMAMU), Komopble npums-
eusanu xene3o. Kpome moeo, OpesHue 2peku 06Hapyxusu, 4mo
Kycodek AHmMapsa (no-zpedecku aHmape — elektron), nomep-
meIl O Wepcms, MO2 NOOHUMAMb MaseHbKUe KI0YKU nanupyca.
VIMeHHO c/1o8am «MazHUM» U «3J1eKMpOH» 0653dHbI CBOUM NpPo-
UCXOXXO0eHUeM mepMUHbI «<Md2Hemu3M» U «371eKmpuyecmeon.

1.1. 3 KaKnx asieMeHTOB COCTOUT
aNeKTpuyeckas uenb

CocTaB aneKTpuyecKkon uenu

[Tpocreiiiiast aneKTpuyecKas 1ernb COCTOUT U3 UCTOYHMKA (raibBaHU-
YeCKOTO 9/IeMeHTa, aKKYMY/ISITOpa, TeHepaTopa 1 T. I1.), IOTpeduTeneit uimn
IPYEMHIUKOB 3/IeKTPUIECKOI SHepruy (JITaMII HaKanMBaHNA, 7IeKTPOHa-
rpeBaTe/IbHBIX IIPUOOPOB, IMEKTPOABUTATENIEN U T. I1.) Y COSAVHUTETbHBIX
HPOBO]IOB, COCOMHAIINX 3a>KMIMbI NICTOYHMKA HaHpH)KeHI/IH C 3aKmuMamMm
notpeburens (puc. 1.1).

(n)
NCTOMHMK ) \ ~
anekTpuyeckon E Mposoza
oHeprus X / MoTpebutent

Puc. 1.1. Cxema 351ekmpuyeckoti yenu
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3TO NoJsie3HO 3aNoOMHUTb.

O% dnekmpudeckas yenb — COBOKYNHOCMb COeOUHEHHbIX Mex0y cobol
UCMOYHUKO8 3/1eKmpudeckoli 3Hepauu, NPUEeMHUKO8 U COEOUHSIOWUX UX
npoeo0os (MuHUs nepedayu).

INeKTpUIeCcKas Lenb eTNTCA Ha BHYTPEHHIOK 1 BHENIHIOK JacTu. K
BHYTPEHHEI YaCTy IEKTPUYECKOI e OTHOCUTCSA CaM MCTOYHMK 37I€K-
TPUYECKOI 3HEPTMM. BO BHEIIHIOO YacTb LIeNM BXOAAT COEMHUTENbHbIE
IPOBOJia, HOTPeOUTENN, PyOVIBHUKY, BBIK/IIOUATENN, STeKTPOU3MepPH-
Te/IbHBIE IIPUOOPBHI, T. €. BCE TO, YTO IPUCOSAVHEHO K 3aKMMaM UCTOYHMKA
37IEKTPUYECKON SHEPIUML.

ITO NHTEPEeCHO 3HaTb.

n Jnekmpuyeckul MoK MoXem npomekame moJibKo NO 3aMKHYMOoU 3J1eK-
mpuyeckol yenu. Paspeig yenu 8 11060M Mecme 8bi3bi8aem npekpauje-
HUe 3/1eKmpuYecKo20 MokKa.

Bupibl snekTpuyeckoin menm:

* 3/IEKTpUYECKIE LN MOCTOAHHOIO, B KOTOPHIX TOK HE MEHSAET CBO-
€ro HalpaBJIeHMs, T. €. IOJIAPHOCTb UCTOYHMKOB DJIC B KOTOPBIX ITO-
CTOSIHHA.

¢ 39/IEKTPUYECKIME 1€ IEePEMEHHOI0 TOKa, B KOTOPBIX IPOTEKAaeT
TOK, KOTOPbIN MI3MEHAETCA BO BpDEMEHM.

dnemeHTbl 3NeKTPUYECKOI Lienn

VICTOYHUKY NMUTAaHUA ey — 3TO rajibBaHMYECKIe 5JIeMEHTDI, 3/1eK-
TpUYECKMe aKKYMY/IATOPDI, 3/1eKTpOMeXaHIYeCKlie TeHepaToOpPbl, TePMO3-
JIEKTpUYeCKIe TeHepaTophl, POTO3/IEMEHTHI U Jip. B cOBpeMeHHOI! TeXHIKe
B KaueCTBe VICTOYHMKOB SHEPTYI IIPYIMEHSIOT IIaBHBIM 00pa3oM 3/1eKTpu-
JyecKie reHepaTopbl. Bce MCTOYHMKY MUTAaHNA MEIOT BHYTPEeHHee COIpo-
TUBJIEHNE, 3HAYEHE€ KOTOPOrO HEBEMKO 110 CPABHEHMIO C CONPOTUBIIE-
HIEM IPYTUX 3/IEMEHTOB 3/IEKTPUYECKOI LIeTN.

INeKTpONpUEMHMKAMU ITOCTOSHHOTO TOKA AB/IAITCA 37IeKTPOJIBUTA-
Tesu, Ipeobpasyroliye 3NMeKTPUIECKyI0 SHEPTUIO B MeXaHNYeCKyIo, Harpe-
BaTe/IbHbBIE VI OCBETHUTE/IbHbIE IIPUOOPDI, MEKTPOIM3HbIE YCTAHOBKY U IP.

B xayecTBe BCIIOMOTaTeTbHOTO 000PYAOBaHNSA B 9/IEKTPUYECKYIO 1IeTb
BXOJAT alllapaThl /IS BK/IIOUEHVS U OTK/II0YeHNs (Hanpumep, pyonib-
HUKI), IpUOOPHI /1A M3MEepPEeHMs MeKTPUUeCKX BeIN4YyH (Harnpumep,



8 DHUMKIONEANA HauUMHaoLWero paguonoburens

aMIIEpMETPbI " BOHbTMeprI), aIraparbl 3alIThL (HaHPI/IMep, IIJTAaBKNE
IIPEOXPAHUTEIN).

9TO NHTepecHO 3HaTb.

n Bce anekmponpueMHUKU xapakmepusylomcsa 3/1iekmpudyeckuMmu napame-
mpamu, cpedu KOmopbix OCHOBHblE — HANPsXKeHUe U MOWHocms. [s
HopMasnbHoU pabomel 31eKMPonpUEMHUKA HA e20 3aXXUMax HeobXooumMo
Nnoo0depXusams HOMUHAIbHOE HANPAXEHUE.

Buabl 3nemMeHTOB aNeKTpMUUYEeCKon Lenm

O71eMeHTBI 3/IeKTPUUECKOI LIeTN JIe/IATCSA Ha aKTYBHbIE U IIaCCUBHbIE:
¢ K aKTMBHBIM 3JIEMEHTaM 3JIEKTPUYECKOI 1[ely OTHOCATCA T€, B KO-
topbix nHAyHupyercsa IC (ucrounukn I C, anekTpopBurareny,
aKKyMY/IATOPBI B IIpoL[ecce 3apsiKM U T. IL.);
¢ K IIACCUMBHBIM 37IEMEHTaM OTHOCATCA 3/IEKTPOIPUEMHUKA U COENM-
HUTEIbHbIE IIPOBOJIA.
D/IeMeHTBI 37IEKTPUIECKOI 1IN, 00/IajaroIie 3eKTPUIECKUM COIIPO-
TUBJIEHVEM, XapPAKTEPU3YIOTCA TAK Ha3bIBA€MOI BOJIBTAMIIEPHOI XapaK-
TEPUCTUKOIL.

DTO NONEe3HO 3aNnOMHUTb.

BonbmamnepHaﬂ Xapakmepucmuka — 3mo 3d8UCUMOCMbIo HaAnpAe-
HUA HA 3axxumax sJ7ieMmeHma om moka e Hem usiu 3asUcuMoCmbio MoKa 8
JJ1IeMeHme om HanpAXeHUA Ha e2o0 3aKUumax.

Ecnmu conpoTusiienne aneMeHTa IIOCTOSHHO IIPY TI000M 3Ha4eHNN TOKa
B HeM I JI000M 3HaYeHUY NIPUIOXKEHHOTO K HeMY HaIllpsDKEHVS, TO BOJIb-
TaMII€PHAA XapaKTEePUCTHKA NpsAMas IMHNUA U TaKOV 37IEMEHT Ha3bIBAETCsA
JIVHEMHBIM 37IEMEHTOM.

ONeKTpuvecKas Lelb, 3MeKTPUIECKOe CONPOTUBIEH)E YIaCTKOB KOTO-
POl He 3aBUCUT OT 3HAYEHUI ¥ HAaIIPpABJIEHMI TOKOB ¥ HAIPs>KEHUN B
1[eI1V, Ha3bIBAETCs IMHEIHON 371eKTPUYIECKOII Ienblo. Takas 1ierb COCTOUT
TOJIbKO U3 JIMHEVHbBIX 37IEMEHTOB, a €€ COCTOSIHME ONMCHIBAETCA JTMHEN -
HBIMI a/Ire0pandecKIMy ypaBHEHUAMIL.

Ecnu conporuBnenne sneMenTa Lenu CymeCTBEHHO 3aBUCUT OT TOKA
VIV HAIIPpAYKEHMA, TO BOMbTaMIIEpHasA XapaKTePUCTUKA HOCUT HeJIMHEN -
HBIJ XapaKTep, a TAKOM 9/IEMEHT Ha3bIBAETCSA HEMMHENHDIM 37IEMEHTOM.



[naBsa 1. Pa,EII/IOJ'IlO6VITeJ'II/I, 3HaKOMbTECb: SN1IEKTPOTEXHUNKA 9

OneKTpuYecKas 1emb, SJIEKTPUIeCKOe COIIPOTUBIIEHNE XOTs ObI OJTHOTO
13 YYaCTKOB KOTOPOJI 3aBUCUT OT 3HAYEHUI VJIM OT HaIIpaBJI€HMI TOKOB U
HaIIPs>KEHMIA B 9TOM y4YaCTKe 1[eI/, Ha3bIBAaeTCA HEIMHEHOM 3/IeKTpuYe-
CKOI1 menbio. Takas 1enb CoOflep>KNUT XOTA ObI Of[VIH HEeTVHEHDII 9/1eMeHT.

1.2. Yem oTnnyaloTca pasHOCTb NOTEHLUNANOB,
3NEKTPOABUKYLLAA CAMA U HAaNpAXKeHne

PasHoCTb noTeHUuanos

JI3BeCTHO, 4TO OTHO TE/I0 MOXKHO HarpeTh OOJIblle, a PYroe MeHbIIIe.
CreneHb HarpeBa Te/la Ha3bIBAeTCsA ero TeMieparypoit. Ilono6Ho atomy,
OJIHO T€JI0 MOYKHO Ha3/IeKTPMU30BaTh Oosblie ipyroro. CTeneHb 37eKTpu3a-
LV Te/la XapaKTePU3YeT BEMNYIMHY, Ha3bIBAEMYIO SIEKTPUIECKIIM IIOTEH-
IM1a7IOM V/IV IIPOCTO IIOTEHLIMA/IOM TeTa.

YT0 3HAUUT HA3MEKTPU30BATH TeN0? DTO 3HAUUT COOOUIUTD EMY ITeK-
TPUYECKMIT 3apsAN, T. €. IPMOABUTh K HEMY HEKOTOPOEe KOJMYECTBO /IeK-
TPOHOB. Ecii MBI Te/I0 3apskaeM OTPUIIATENBHO, MIM OTHATD UX OT HETO,
€C/IM MBI TEJIO 3apsKaeM ITOJIOKUTENbHO. B TOM u ipyrom cinyvae Teno
OyneT o6/masjaTh ONpe/ieNIeHHOM CTENEHbIO NIEKTPU3ALNY, T. €. TEM VN
VIHBIM IIOTEHI[MIaJIOM, IPUYEeM TeJI0, 3apsKeHHOe MOIOKUTETbHO, 06/IajaeT
IIOJIOXKUTENIbHBIM IIOTEHIINAJIOM, a TEJIO, 3aPAXKEHHOE OTPUIIATENbHO, —
OTPULATENbHBIM IIOTEHIINAIOM.

3TO None3HOo 3aNOMHUTb.

PasHocme yposHeli 3nekmpudeckux 3apa008 08yx mes NPUHAMO HA3bi-
8aMb pa3HOCMbIO 3/IeKMpUYecKUX NOMeHYuaa08 uau npocmo pasHo-
CMbio NOMeHYUasos.

OTO MHTEPECHO 3HaTh.

n PasHocms nomeHyuanos cywecmsyem makxe mexoy 08yMa mMakumu
menamu, 00HO U3 KOMOpbIX 3apAxeHo, a Opy2oe He umeem 3apsaod. Tak,
Hanpumep, ecau Kakoe-lubo mesio, U30JUPOBAHHOE oM 3eMJiu, umeem
HeKkomopsIl NnomeHyuas, mo pasHoCMes NOMeHYUA108 Mex0y HUM U 3eM-
neti (nomeHyuan KOMopouU NPUHAMO CHUMAMb PABHbLIM HYJTI0) YUC/IEHHO
pasHa nomeHyuasay 3mozo mesnda.
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WTak, ecin iBa Tenma 3apspKeHbI TAKUM 00pa3oM, UTO IIOTEHIIMAIbI MX HeO-
IVIHAKOBBI, MKy HYMY HeV30€KHO CYIIeCTBYeT Pa3HOCTh IIOTEHIIVAIOB.

BceMm m3BecTHOe ABIEHME 3NEKTPU3ALMN PACUECKM IIPU TPEHUA €€ O
BOJIOCBI €CTh HE YTO MHO€, KaK CO3/IaHyie Pa3HOCTU IOTEHIMAIOB MEX/Y
pacyecKoil 1 BOJIOCaMM 4e/IOBeKa. [IeliCTBUTENbHO, IPU TPEHMUN PACYECKA
0 BOJIOCHI YaCTh 3/IEKTPOHOB IIEPEXOAUT Ha PACUYECKY, 3apsyKasd ee OTpulja-
Te/IbHO. BO/IOCHI Ke, TOTEPAB YaCTh 37IEKTPOHOB, 3apsKAIOTCA B TOM XKe CTe-
HIeHN, YTO U Pacyecka, HO MONoKuTebHO. Co3aHHas TaKMM 00pa3oM pas-
HOCTb IIOTEHIVA/IOB MO>KET OBITD CBefieHa K HYJTIO IIPYKOCHOBEHVIEM PACYeCKU
K BO/IOCaM. JTOT OOpaTHBIIT IIepeXof] 37IeKTPOHOB JIETKO OOHAPY K/MBAeTCs Ha
CITyX, €C/IM Ha9/IeKTPU30BAHHYIO pacyecKy IpuOMmsnThb K yxy. XapakTepHoe
HOTpecKMBaHVe OyfieT CBU/IeTeIbCTBOBATD O IIPOVICXOJAILEM paspsifie.

ToBOps BBIIIE O PAa3HOCTY NOTEHIMAIOB, MBI IMENN B BUJY [Ba 3aps-
JKEHHBIX T€JIa, OGHAKO Pa3HOCTD IOTEHIMA/IOB MOXKHO IIOTY4YUTb U MEXIY
Pa3IMYHBIMU YacTAMM (TOYKAMU) OJJHOTO U TOTO >Ke TeJa.

Tax, HanpuMep, pacCMOTPUM, YTO IIPOU3OIET B KyCKe MeJHOI IIPOBO-
JIOKY, eCTIM TIOf, IeVICTBYEM KaKOM-/TMO0 BHEIIHEN CHIbI HaM YHACTCS CBO-
OO0y HbIE 57IEKTPOHBI, HAXOAAIINECS B IIPOBOJIOKE, IEPEMECTUTD K OJTHOMY
KoHIly ee. O4eBUHO, Ha APYTOM KOHIIE IIPOBOIOKY IIOTYYNUTCA HEJOCTATOK
37IEKTPOHOB, U TOIJA MEXY KOHIJaMJ IIPOBOJIOKYM BOSHUKHET Pa3HOCTb
MMOTEHINAJIOB.

Crout HaM NPeKPaTUTD [eICTBYE BHEILIHEeN CUJIbI, KaK 37IeKTPOHBI TOT-
4ac >Xe, B CWIy IPUTAKEHNA Pa3HOVMEHHBIX 3apAJI0B, YCTPEMATCA K KOHILY
IIPOBOJIOKY, 3aPAXKEHHOMY IIOJIOKUTEIBHO, T. €. K MECTY, I7le X HEJOCTAET,
! B IIPOBOJIOKE BHOBb HACTYIUT 3JIEKTPUYECKOE paBHOBECHE.

3I'IeKTp0,D,BI/I)KyI.I.|,aﬂ cnna n HanpAaxeHue

[lns noppep>XaHMs 97IEKTPUYECKOTO TOKA B IIPOBOJHVKE HEOOXOmUM
KaKOJI-TO BHELIHNI ICTOYHVK SHEPTUM, KOTOPbIN BCE BpeMA IO AEP>KIBaI
ObI pa3HOCTD NMOTEHIIVA/IOB Ha KOHI[AX 3TOTO IPOBOJIHNUKA.

TakyMM MCTOUHMKAMU SHEPTUM CIY>KAT TaK Ha3blBaeMble MCTOYHMKI
37IeKTPUYECKOTO TOKa, 0OIaaolye oIpee/IeHHON 3NeKTPORBIYDKYLIel
CUIOMN, KOTOpasA CO3MAeT U JINTENbHOE BpeMsA NOJNEeP)KMBAET Pa3HOCTD
IIOTEHI[A/IOB Ha KOHIIaX IIPOBOJHMKA.

OT0 NonesHo 3aNOMHUTb.
dnekmpoodsuxywas cuna (cokpaweHHo 3 C) o6o3Hayaemcs 6yksol E.
EduHuyet uamepeHrus 3 C cnyxum eonbm.



