EJ'[eKTpH‘leH TOK — IOJICMHHA, IINTBTHOCT M MMOCOKA. YcaoBus 3a NpoTU4YaHe HA MOCTOSAHCH
CJICKTPUYICH TOK. CTpaHH‘IHI/l CHJIH. EJ'IeKTpO)IBl/I)Re[[IO HaIpeKEHUe. Hanpemelme

EneKTpnqu TOK — IroJieMHUHa, INIBTHOCT U IOCOKA. YcioBus 3a NpOTHYAaHE HA MOCTOSAHEH €JICKTPUYCH
TOK

[EJ'ICKTpI/I‘{eH TOK HapuyaM€ BCAKO HACOYEHO [BMKCHUE Ha CIICKTPUYHU 3ap;u:[1/1‘. B IIPOBOJHULIUTE CC

OCBILECTBSIBA HACOUCHO JBIKEHUE HAa CBOOOHH EIEKTPUYHHU 3apsiIi, KOETO Ce Hapu4a TOK Ha MPOBOAUMOCT —
Hamp. B METAJHHUTE MPOBOJHHIM TOBA Ca CBOOOJHHUTE ENEKTPOHHU, B EICKTPOIUTUTE Ca MOJOXKUTSIHH WU
OTpPHULIATETHN HOHHM, B Ta30BET€ HACOUCHO CE ABIXKAT WOHM M enekTpoHH. CiemoBaTenHo, 3a Aa MpOTHYA
EJIEKTPUYEH TOK TpsiOBa Jia MMa Hajluuyke Ha CBOOOJHM 3apsau W MPHYUHA, MOPAJAM KOSTO TE3H 3apsiiv Jia ce
JBIDKAT HACOYEHO (3apeiCHMTE YACTHIM, KAKTO M BCHYKH JPYrM YaCTHLM, M3TPKAAIIM BEIIECTBOTO, CE
HaMHpaT B HEMPEKBCHATO ABMKXEHUE, HO TO € XaOTUYHO — TOIUIMHHO JIBIDKEHHE).

OCHOBHHUTE XapaKTEPUCTHKH Ha EJIEKTPHYHHA TOK Ca IIOCOKA, TOJEMHHA W IUTBTHOCT. Ba TMOCOKa Ha
CJIEKTPUYHUS TOK CE IPHUEMa ITOCOKaTa, B KOATO CE IBIKAT ITOJIOKUTEITHUTE €IEKTPUYHA 3ap;1111/1\. B MeranHuTe

IIPOBOJHUIIA C€ ABHKAT CJICKTPOHH, KOUTO MMAT OTPULATCIICH 3apsiJ U CJICAOBATC/IHO C€ JABHXKAT B I1OCOKaA,
06paTHa Ha 1oCOoKaTa Ha TOKa. h—‘OJ'ICMI/IHaTa Ha ToKa | e CKaJlapHa (1)I/I3I/I‘{Ha BEJIMYMHA, KOATO CE OoIpeaeist OT

KOJIMYECTBOTO CJICKTPHUYICH 3aps/] dq, IpeMUHaBaIlo IMpe3 CEYCHUETO Ha Aa/ICH ITPOBOJHUK 3a €AUHHULIA BpeMe:L

_dgq
=3

MepHara e@nuHHIA 3a TOleMHUHa Ha ToKa amiep [A] e exHa ot ocHoBHHUTE exuuuiM B cucrema Sl. Ot (1)
MOXKEM 1a M3pa3suM M MepHaTa eIAMHHLA 3a enektpudeH 3apsx KynoH [C] upe3 ocHoBHute emunuim B S| —
1C=1A.1s.

IMonsixora e ynoOHO Ja M3M03BaMe BEKTOpHA BEIUYMHA 33 ONUCAHUE HA €JIEKTPHYHHUs TOK. 3aTOBa 3a

XapaKTepu3nupaHe Ha EICKTPUYHUS TOK CE€ BBBEXKIa ONIC BEIMYWHATA TUIBTHOCT HA TOKA | — BEKTOpPHA
(u3nYHA BENMYMHA, KOATO C€ OIpeneis OT rojeMHHAaTa Ha TOKA, HMPEMUHABAll Mpe3 EAMHHIA IUIONI OT
HAINpPEYHOTO CEYCHUE S Ha Ja/ieH HpOBO,HHI/IK.‘ TCoseMuHATa HA | CE OMPEIENst OT:
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a 1mocokara Ha‘BeKTOpa j ceBHama ¢ mocokara Ha Toka. MepHara o1 é_y I % 02
€MHULA 3a IUTbTHOCT HA TOKA € aMIep Ha KBajpaTeH METhp
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[A/m?]. ¢uwr. 1

B To3u pa3szen me pasriexaamMe caMo NOCTOSHEH €IEeKTPHUUEH
TOK. AKO TOJIEMHHATa U I10COKAaTa Ha TOKA C TEUEHHUE HA BPEMETO
ce 3amasBaT IIOCTOSIHHM, TOKBT ce Hapuya rnocrosineH. Torasa (1) u
(2) morat na ce 3anuuIaT:

=—=const, q = It

Heka cera ja ompenenuM KakBH YCIOBHS TpsOBa na ca
U3IBJIHEHU 33 Ja MPOTHYA IOCTOSHEH eNeKTpHYEeH TOK B €IUH HW3TouHUK Ha
MIPOBOAHHMK. AKO UMaMe JB€ 3apelleHH C MPOTUBONOKHH 3apsiin eIIeKTPUYHA CHEePIHsI
Tena (¢ur. 1) u ru CBBbpIKEM ¢ METaJeH IPOBOIHUK, NIPe3 HEero e
mporede TOK. EleKTpoHHTe B MPOBOAHHKA INE Ce NPUABIDKAT B Gur. 2
IIOCOKA Ha IIOJIOXKHUTEIHO 3apeICHOTO TS0, HO TOKBT HiAMA Jia €
IIOCTOSHEH — TOJIEMHHATa My Ill¢ HaMaJlsiBa JO M3PaBHABAHE HA NOTCHIMAINTE Ha JBETE 3apelCHH Tela U
TOraBa TOKBT IIie ce npekpatu. ClienoBartenHo, TpsOBa 1a OCHI'YPUM MOCTOSHHA TTOTEHIMAIIHA Pa3iInKa MEKLy
KpauIliaTa Ha IPOBOJHUKA, T.€. a OCHTYPUM ITOCTOSIHEH HHTEH3UTET Ha II0JIeTO BBTPE B IPOBOJHMKA. 3a Jia ce
3amasu TasW IMOTEHIMAHA Pa3lIMKa NP HOCTOSHEH MHTEH3UTeT TPsOBa Ja mpemecTBaMe OOpPAaTHO 3apsiuTe
(e mpUMeM 3a ONMpOCTSBaHE Ha PA3TNIeKNAHETO, Y€ Te ca IMOJIOKMUTENIHH, 3a Jia ChBIAJAT [10COKaTa Ha
JBIDKEHHETO MM M [0COKAaTa Ha TOKA) B HAYAIHOTO MM IIOJIOXKEHHE, B IPOTHBEH CIIydYail Te ILie Ce HaTPymBaT
BBPXY €AHOTO Tsno. Cie0BaTeHO Bepurara TpsoBa qa 0b1e 3aTBopeHa (¢ur. 2). Toa obade HE € JOCTATHUHO
3a J]a IPEeMECTUM 3apsIuTe — Te He MOraT Jia ce JBIDKAT B II0OCOKa oOpaTHa Ha IIOJIETO caMo IOf JeliCTBHE Ha

[ Commented [I6]: [TnbTHOCT Ha enekTpuyeH TOK — popmyia ]




€JIEKTPOCTATUYHUTE CHIIU T.€. B 4AaCT OT Bepurara TpsiOBa ja AeiicTBaT U APYrH, HEENeKTPOCTaTUYHU cuiu. Te
TpsibBa a M3BBPLIBAT PaboTa MPOTHB EJIEKTPOCTATUYHUTE CUIIM — Ja JBUKAT MOJIOKUTEIHUTE 3apsy KbM
OJIOKUTEIHUS TIOMIIOC, & CJIEIOBATEIHO Ja BHACAT JOIBIHUTENHA eHeprus. T.e. Mexy Toukute 1 n 2 Tps6sa
Jla MMa BKIIOYEH M3TOYHMK Ha €JeKTpHuHa eHeprusa. Taka momyyaBame TPUTE YCIOBHMsA 3a IPOTHYAHE HA
MOCTOSIHEH TOK:
— MHTeH3uTETHT E Ha mONETO B MIPOBOJIHUKA TPsiOBa J1a ObJIe Pa3NIMueH OT Hya U IIOCTOSHEH C TeUeHHE
Ha BPEMETO;
— BEpHUrara Ha IOCTOSHHHMS €IEKTPHUYEH TOK TPsOBa 1a ObJe 3aTBOPEHA;
— B HAKOH Y4YaCTBK OT 3aTBOPEHATA BEPHra HA CBOOOIHHUTE EICKTPUYHU 3apsOH, OCBEH KyIOHOBUTE
(EIEeKTPOCTATUYHATE) CUIH, € HEOOXOAUMO Ja ACHCTBAT U APYTH, HEENEKTPOCTATHYHYU CHIIH, KOUTO CE€
HapH4aT CTPAHUYHH.

CTpaHP[‘IHPl CHJIN. EJ]eKTpOZ[BPDKeH.[O HalpexxXeHue. Hanpemel-me

e pa3riename no-noApoOHO CTPAHUUHUTE CHIIM U HAYMHBT, 110 KOWTO T€ OCBLIECTBSBAT POTUYAHETO HA
nocTosiHeH ToK. KakTo Ka3axme MHO-rope CTpaHMYHHMTE CHJIM MOraT Ja ce Ch3/aBaT 4pe3 M3TOYHUIM Ha
eNIEKTpUYHA eHeprus (raJBaHUYHU €JIEeMEHTH, aKyMyJIaTOpH, reHepatopu u ap.). Teil kato Te melicTBar Ha
CNIEKTPUYHUTE 3apsM MOXEM Ja IPEANONOXKHMM, Y€ Te CBUIO Ch3JaBaT HAKAKBO EJNEKTPUYHO II0JIE
(HeeneKTPOCTaTUYHO) U MOXEM Jla BBBEAEM XapaKTEPUCTHUKAa HAa TOBA I1OJE€ — MHTEH3UTET Ha II0JETO Ha

CTPaHUYHUTE CUIIN ECTp . CJ'[e,ZLOBaTeJlHO, CTPAaHUYHUTE CHUJIM Ca CHUJIM C HECIICKTPOCTATUYECH ITPOU3XO0[], KOUTO

Ch3aBaT CJICKTPUYHO I10JIE U IPCHACAT 3aps/i B U3TOYHHUKA Ha CJICKTpHUYHA CHEPrus B IIOCOKa, o6paTHa Ha
IIocoKaTa Ha CJICKTPOCTATUYHOTO HOJ'IC.‘ ToraBa ronemuHara Ha CTpaHUYHUTE CHJIM 1€ C€ JOaBa CbC
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3aBHCHMOCT, [TO/100HA Ha Ta3u, KOATO nonydnxme 3a Kymonosure (enexrpocrarnann) cumu (F =qE):

Fc'rp = q Ech :

PaGotaTta Ha eJIeKTPOCTATUYHHUTE CUJIM 34 IPEHACSIHE Ha eIMHMIIA TTOI0XKUTEIICH 3apsj MEXKIy JIBE TOUKU OT
I0JIETO € PaBHA HA B3€TaTa ChC 3HAK MUHYC Pa3jIMKa MEX/y OTEHIMAIUTE HA JBETE TOUKU:

N
EZJ.E-dr =—(9,=¢)=—Apy,.
1

Hexa na mpecmerHem paboTaTa Ha CTpaHMYHHTE CHJIM BbTpe B M3TOYHHKa (dur. 2) 3a mpeHacsHe Ha
TIOJIOXKUTEITHUS SNEKTPHIEH 3apsy (:
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ennmunHaTa 12 cé Hapuya enektponBmkemo Hampexenue (EJJH) ma wn3rounmka u mpencraBisBa
h3a60TaTa, W3BBPIICHA OT CTPAaHMYHUTE CHJIM, 3a IPEHACSHE Ha EIMHHIA ITOJIOKUTEIEH 3aps BBTPE B
W3TOYHMKA HA EJIEKTPUYHA eHeprI/m\. 3aroBa Te3W M3TOYHMIM ce Hapuyar cblio U n3roynunu Ha EJTH. Bumxna
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ce, 4e MepHara equnuia 3a E/JH e cpiara KakTo 3a MOTEHLIMANHA pa3jinKa i IoTeHnuail — BonT [V].

AKO B HKaKbB y4acTbK 1—2 OT eleKTpu4Ha Bepura aeiictBaT U KyJlOHOBM M CTpaHWUYHU CHJIM, oOliarta
pabora Ai2 3a mpeHacsHE Ha CIMHHUIA TMOJIOXKHTENeH 3apsa oT T. 1 g0 T. 2 me Obae cyma or paborure,
M3BBPILECHH OT J1BaTa BUJA CUIIH:

q 1 1

Al - . [ C d [I11]: Hamp — opmyna
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22 - [Edr+[E,, dr=—Ap, +&, =Uj,
emmurHaTa U1z, KOATO ce ompenens ot odmara pabora Ha KylloHOBHTE M CTpaHHYHUTE CHIIH 32 IPCHACSIHE
HA eIMHUIIA MTOJIOKUTEIIeH 3apsi oT T. 1 1o T. 2 ce Hapuya HanpexeHue (WM MajJ Ha HAIpPEeKEHUETO) MEXIY
ToukuTe 1 U 2\. [Tonstuero HampexeHue e 0000IIeHNEe HA MOHATHETO NMOTEHLHAIHA PAa3InKa. AKO B JaJIeHUS [" ted [112]: Hanp —omp

y4acThK 1—2 OT eNeKTpHYHaTa BEPHUTa HAMa BKIIOYCHO SIEKTPOBIDKEINO HanpexxeHue ( £12=0), HanpexeHnero
U12 B KpauIaTa My € paBHO Ha B3eTara ChC 3HaK MUHYC pa3jiiKa OT MOTCHIHAINTE B TOUYKUTE 1 1 2:

U, =-A¢, = *((Pz ’(P1) =0, =P,
MepHaTa eIMHAUIIA 32 HAIPEXKEHUE CHINO € BoiT [V].



