Konaencarop

VYciioBue

3anauya 10-2. «Konagencarop»

[Lnockuit KOHJIEHCATOP COCTOUT M3 JIBYX MeTaJINYecKNX ILIACTUH, NMemux (GpopMy KBajpara
€O CTOpOHOI a. Paccrosinme MexxKy IUIaCTMHAMU PABHO h U 3HAYUTEIHLHO MEHbIIIe UX Pa3MepoB
(h < a). Konjencatop nojik/roueH depes3 K49 K KCTOYHUKY TTOCTOSTHHOTO Halpsizkerust U.

0. Bamurmmre hopMyIy I eMKOCTH Takoro KoujaeHcaropa Cy. B manmbrelinem MoxkeTe UCIOJIB30-
BATh 3Ty BEJIMYNHY KaK M3BECTHYIO.

Yacts 1.

KOH,ZLGHC&TOP IIOJIHOCTBIO 3apAzKaloT MW KJIIOY OTKJIIOYarOT. IToce sToro
IIJIaCTUHBI MEIJIEHHO pa3JABUTalOT, IIPpHUKJIaJblBad K HHUM CUJIbI, HallpaB-
JICHHbIE IIePIIeHIUKY/JIAPHO IIJIaCTUHAM. B pe3ysibTaTe PaCcCTOAHUE ME2KY
IIJIaCTUHaMU YBEJIMYNJIOCH B 2 pa3a.

1.1 Kakyo MUHUMAJIBHYIO CHJTY CJIEJIYET NPUIOKUTH K IJIACTUHAM, UYTO UX
pa3BuHYTh! Kak 3aBUCHT 9Ta CUIa OT PACCTOSTHUST MKy TIJIaCTUHAMUI !

1.2 Ucnonib3ys HafijieHHOE BhIPAXKEHUE JIJIs CUJIbI, PACCIUTANTE KaKyIO MU-
HUMAJIBHYIO PAbOTy HEOOXOJMMO COBEPIINTH, UTOOBI PACCTOTHHE MEKLy
IJIACTUHAMHU YBEJIMYIUIOCH B JiBa pa3a’

1.3 Haitiure n3MeHeHne sHEPrur KOHJIEHCATOPA IIPHU YBEJIUIEHUN PaCCTO-
JHUSA MEXKTy TJacTUHAMHU B 2 pa3a.

1.4 BrimosinsieTcd s B JAHHO# cucTeMe 3aKOH coxpaHenus sueprun! OTBeT odocHyiiTe: . YKaXKUTe
BCE BUJIbI M3MEHHIONIENCS SHEPTUH, TOKAYKUTE, ITO «DaJIaHC SHEPIrUuiiy CXOIUTCS.

Yactp 2.
2.1 — 2.4 OTBerbTe HA BCe BONMPOCHI YaCTH 1, IPU YCJIOBUU, YTO KJIIOY HE PA3MBIKAIOT (T.e. KOHJIEH-
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CaTOpP OKa3bIBa€TCd BCE BpEM{ INOJAKJ/IIOIYCHHBIM K I/ICTO‘{HI/IKy).

Yacts 3.

[InacTuHBI CHOBa yCTaHABINBAIOT HA PACCTOSHUU paBHOM h. MexXay Hu-
MU PACIIOJIATa0T ILIOCKYIO JINJIEKTPUIECKYIO IIACTHHKY (JIU3JIeKTpUe-
cKasl TPOHUIAEMOCTH €), pasMepbl KOTOPOH paBHBI pazMepaM ILIACTHH
KOHJIeHCaTOopa, a ToJiInuHa paBHa h. KonaeHcaTrop HOAKIOYAIOT K UC-
TOYHUKY HaIlpsi?KeHUs 1 Jiajiee He oTK/o4aioT. [locse aToro miractunky
JIOCTAIOT U3 KOHJIEHCATOPA.

3.1 Kakyio MUHUMAJIBHYIO CHIY CJIEJIYET NMPUIOXKUTDH K IIACTUHKE, 9TO-
Obl n3BJeYb ee u3 KoHjencaropa? Kak 3aBucuT 3ta cujia OT CMeIeHHs
mactuaku?! KadecTBeHHO MOKaXKWTe MeXaHn3M BO3HUKHOBEHUS CHUJIBI,
CTpeMAIuiicad BTAHYTh IJIACTUHKY BHYTPb KOHJCHCATOPA.

Pemenune

Sagada 10-2. «Konmgencarop»

0. EMKOCTB KOH/IEHCATOPA OIIPEJIE/ISIeTCs 110 U3BECTHOMN hopmyIie

60(12

Co—— (1)

Yacts 1.

1.1 Hanps2KeHHOCTh 3JIEKTPUYIECKOr0 TOJId BHYTPH KOHJICHCATOPA BBIPAXKAeTCs Yepe3 pa3HOCTD
IIOTEHIINAJIOB Ha €ro OOKJIaIKax

E=-2 (2)

W ocraercs nmocTogHHON Ipu CMEIIeHUN IIJIaCTHUH, TaK 3apddbl Ha IIJIaCTHHaX OCTal0OTCA HEU3MeH-
HbIMMH. 9Ty 2K€ HalIPAZKEHHOCTb MO2KHO BbIPa3UTbh 9€PE3 ITOBEPXHOCTHYIO ITIJIOTHOCTDL 3apA/JI0B 0 Ha
IIJIaCTHHaX

=2 (3)
N3 31X BBIpaxKeHmii cJIeayeT, 9To

g = €0E = 80%. (4)

CiretoBaTesIbHO, CHJIA IPUTSAYKEHNU IUIACTUH (M paBHas eif cuiia, ¢ KOTOpOoii HaJI0 Pa3/BUraTh Iia-
CTHHBI) paBHA
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3/1ech yUITEHO, 9TO TOJIe MEXKIy TJIACTUHAMHI CO3JIaeTCsl 3apsjiaMi Ha 00emX ILIaCTUHAX, & MPH
BBIYMCJICHUN CHUJIBL, JIHCTBYIOIIEH Ha OJHY M3 HUX, CJIeJyeT YYUTHIBATH I10JIe, co3JaBacMoe 3apsi-
naMu Ha jpyroit. Hampsikennoctb sToro noss E') o4eBujHO B JiBa pa3a MeHbIle, 4eM F. Dty
dopmyily MOXKHO 3aI1ucaTh Cpas3y, eCjaIu 3HATh, YTO JABJICHUE SJICKTPUICCKOTO MO/ Ha TTPOBOTHIK
PABHO IIJIOTHOCTH SHEPIUU IJEKTPUIECKOTO TOJIsl. DTA CUJIA HE 3ABUCUT OT PACCTOSTHUS MEXKITY
TJIACTUHAMU.

1.2 Pabora 110 1iepeMeIennio IIacTUHBI Ha PAcCTOsHUE h B 9TOM ciIydae paBHA

2

a2h _ 50&2(]3 . C()UO2

1 (U,
h oh 2 (6)

A:Fh:§€0

13 TaK KaK B JaHHOM CJIy4dae IIOCTOAHHBIM OCTa€TCd 3apPdld Ha IIJIaCTHUHaX, TO USMCHEHUE SHCPIrun
KOHJICHCATOPA MOYKHO PACCUYUTATh 110 (POPMYJIe

2 2
_4 1T
AW = 20 20, (@)

e C = % - eMKOCTh KOHJIEHCATOPA MOC/Ie YBEJIMIEHUsST PACCTOSHUS MEXKJTy IIJIACTUHAME B 2 pasa.
CretoBaTesibHO,

¢ ¢ _ ¢ _GUS

A = — — fry
V=3¢ 20, 2C, 2 (8)

1.4 Takum o6pa3oM, 3aKOH COXpaHEHUsI SHEPIUH B JIAHHOM CJIydae CTPOT'O BBIMOJIHAETCH: paboTra
BHCIIHNX CHJI PaBHA YBEJIMYCHUIO SHEPIUU KOHJICHCATOPA.

Yactp 2.

[Ipu moaK/IFOYEHHOM UCTOYHUKE 3apsiabl Ha IJIACTUHAX U3MEHSIIOTCA, TaK KaK OCTAeTCs ITOCTOTHHOMN
PA3HOCTH IMOTEHIINAJIOB, 8 HAIIPAYKEHHOCTD IOJI N3MEHSEeTCs!

2.1 Cuna B3anMOIEHCTBASA MEXKIY ILJIACTUHAMU 3aBUCUT TOJIBKO OT HAIPSI?KEHHOCTH ITOJISI MEK LY

HUM, TI09TOMY MOKHO BOCIIOJIb30BaThCs (hOpMyItoit (5)

1
F = —¢goE%d®.
280 a

Tosnbko B JaHHOM CJiy4dae€ CJIeJIlyeT y4eCThb, 9YTO HallpA?KEHHOCTDb II0JIA IIPpU USMEHEHUU PACCTOAHUA
MeXKAy IIJIaCTUHaMKU UM3MCEHACTCA. Ob6ozHaunM paccrodanue MexKAy IlJlaCTuHaMu I. TOF,IL& Halrp«d-
2KEHHOCTD II0JIA 6y,ZLeT paBHa

E=-0 9)
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CiieioBaTe/IbHO, CUJia UX IMPUTSIKEHUs ONUChIBACTCA (POPMYJIOit

1 (U’
F =~z 70 a? (10)

Taxkum o6pa30M, HeO6XOﬂHNIaH CHJIa O6paTHO IPOIIOPpIUOHAJIbHA KBa/JIpaTy PaCCTOAHUA MEXKJY
IIJIaCTUHaMU.

2.2 Jlns Bbraucienns paboThl MOXKHO BOCIIOJIB30BAThCsS aHAJIOTHEH: HAIPAKEHHOCTD I10JIsT TOYeY-
HOTO 3apsJia TakzKe 00paTHO MPOMOPIMOHABHA KBaJIPATy PACCTOAHUS, & MOTEHITUA STOTO IOJIs
0o0paTHO HPOHOPIMOHAJIeH paccTodruio. [losTomy Jiiss paboThI 110 Pa3/IBUTAHUIO ILJIACTUH MOXKHO
3anmcaThb

1 1 1 1 eqU2a? 1

202 — ) = =20 — C U2 (11)
ho2n) 4 h 4
2.3 M3menenue 3Hepruu KOHJACHCATOPA B JIAHHOM CJIydae PaBHO (C y4€TOM TOI'0, YTO €MKOCTb
KOHJIEHCATOpa yMeHbINIach B 2 paza C' = %)

_CU§ GU§ — GUR

A
W 2 2 4

(12)

2.4 Brernaue cuibl COBEPIIIIM OJIOKATEILHYIO PabOTy, a SHEPrusl KOHIEHCATOPa YMEHbIIIIach! ?
Takum obpazom, ganHas mpobiemMa TpedyeT OoJiee TIIATETHHOIO aHAIN3A.

CoMHeHnit B BBITOJTHUMOCTH 3aKOHA COXPAHEHUsI SHEPTUH OBITH HE JIOJIZKHO, TOJIBKO HAJI0 €ro MpH-
MEHSITh IPaBWIbLHO! DHEPIHUs COXpaHsaeTcs B 3aMKHYTOI cEcTeMe, a KOHJIEHCATOP TaKOBOH He sB-
JITeTcs - OH 2Ke ToJKJoYeH K ncrodnnky DJIC. [Ipu yBenmndennn paccTosiHusl MKy ILJIacTUHA-
MM €MKOCTb KOH/JIEHCATOpa YMEHbIIIaeTCsd, [I03TOMY YMEHbIIaeTCs 3apsj Ha IJIACTUHAX, KOTOPO-
My HEKY/Ia JIeThCs, KPOME KaK BEPHYTBhCA Ha3aJl, B UCTOYHUK. VX BO3BpAIEHUIO MPENSATCTBYIOT
CTOPOHHUE CHJIBbI (BCIIOMHUTE — CTOPOHHUE CUJIBI HCTOYHUKA CTPEMSTCS «BBITOJIKHYTH 3apsijibl U3
HCTOYHUKA), MO9TOMY [IPU BO3BPAIEHUH 3aPsi/I0B SHEPIHsl HCTOYHKKA MOBBIIaeTcst. Takum obpa-
30M, TIPU PAa3/IBUTAHUN IIJIACTUH KOHJEHCATOPa IPOUCXOIUT I0JI3apsiiKa UCTOYHUKA, & SHEPIUS,
nepeaHHas MOCPEICTBOM COBEPIIEHHON pabOThI, MEPEXOIUT B SHEPIUIO0 UCTOUYHHKA. Kpome Toro,
SHEPrusd I0Jis B KOHJ/IEHCATOPE TaKyKe YMEHBIIAETCd, [I09TOMY 3Ta «IOTepsd» HEPIUU TaKzKe Ile-
PEXOUT B UCTOYHUWK. VHBIME c/loBaMU, TIpU TEPEMENIEHUH TJIACTUHBI BHEITHAS CHJIa HE TOJIBKO
coBepIaer paboTy IO MoA3apsiIKe UCTOUYHUKA, HO U «3aCTaBJIAET» JIEKTPUUIECKOE T10JIe BEPHYTH
JaCTh CBOEU IHEPTUMN.

[Ipu ymenbIeHnn eMKOCTHU 3apsi)i KOHJIEHCATOPa YMEHBINICd Ha BEJIMIUHY

1
Aq = COUO — OUO = 500[]0. (13)
CJIG,ZLOBaTeJIbHO, yBeJIN9EeHUEC SHEPIrud UCTOYHUKA PaBHO:
1 2
AWMCT = U[)Aq = §COU0' (14)
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Takum obpazoM «bajlaHC HEPrum» CXOAUTCHA: padOTa BHEIIHUX CU ILIIOC YMEHbIIEHUE SHEPIHUH
KOH/IEHCATOpa PAaBHO yBEJIMYEHUIO SHEPIUU UCTOYHUKA.

Yacts 3.

3.1 Mexanusm BOBHUKHOBEHUS CHUJIbI, JIEHCTBYIOIIEH Ha IIJIACTHHKY CO CTOPO-
HBI 9JIEKTPUIECKOTO TI0JIsI, ITPOUJIIFOCTPUPOBaH Ha pucyHke. [Ipu ee cmere-
HUWM M3HAYAJHHO OJIHOPOJIHOE PacIpejesieHue 3apsjoB Ha OOKJIaKaxX KOH-
JleHcaTopa M IMOJIAPU3AIMOHHBIX 3apsAI0B Ha MJACTUHKe McKaxKaeTcd. Kak
CJIEJICTBUE TOIO TIeEpepacIpeie/IeHNs 3apsi/I0B NCKAaXKAeTCs U 3JIEKTPUIECKOe

110J1€, II09TOMY BO3HHKaAIO CHUJIbI, CTPpEMANINECA BTAHYTDH IIJIACTUHKY BHYTPb
KOHJICHCaTOpPaA. Ecim KOHJEHCATOP 3apdAzKeH, TO [AJid U3BJICICHUA IIJIaCTUHKNU
HeO6XOZ[‘I/IMO IIPUJIIO2KUTDH K Hell BHENTHIOIO CUJIy U COBEPHIUTDL ITOJIOZKUTEJIb-

Hyio pabory. [Ipsamoit pacder cuiibl, AeficTByIoIeil Ha IJIACTUHKY CJIOYKEH,
OJIHAKO JJI ee OllpelleJIeHUA MOXKHO BOCIIOJIb30BATHCH IHEPreTUIEeCKUM I10/1-
XOJIOM: U3MEHEHNEe SHEPIUU CUCTEMbI PaBHO PabOTe BHEITHUX CHI:

+ 4+ttt

FAz = AW (15)

B JaHHOM CJIy4dae €eMKOCTb KOHJ/IeHCaTOpa TaKzKe YMeEHbIIaeTCd IIPpU IIOCTOAHHOM HallPA2KEHHUU Ha
HEM. HOSTOMy MO2KHO BOCIIOJIb30BaTbCA HWJI€AMHA, I1IO0JIYyHYEHHBIMU BO BTOpOfI JaCTH 3aJa4M. HpI/I
MaJIOM U3MEHCHHNHN €MKOCTH: SHEPI'sd KOHJICHCATOPa U3MEHACTCA Ha BEJIMINHY

1
AWe = 5U(?AC; (16)

DHeprusi UCTOYHKKA M3MeHsiercs Ha Beanunny (Ag = UpAC - u3MeHeHue 3apsijia KOHJIEHCATOPA,
U3MECHEHNE 3apda NCTOIHUKa MMeEeT HpOTI/IBOHOﬂOH(HbIﬁ 3HaK)

AWy = —UsAq = —UZAC; (17)
N3menenne moJiHON SHEPTUU CUCTEMBI

1
AW = —§U§AC; (18)

Ecim ntactraa cMecTuIach Ha PaCCTOAHUE X BJIOJIb IIJIACTUH TO €eMKOCTh KOHJIEHCATOPA OKAXKeTCs
paBHOI (KaK eMKOCTh JIBYX IAPaJIeIbHO COEIMHEHHBIX KOH/IEHCATOPOB

_ coax | geala —x)  goa B
C= T+ . = h(x—i—s(a x)) (19)

Msmenenune eckoctu IIpu MaJIOM CMEIICHUU IIJIaCTUHBLI paBHO

_ coax | gcala—x)  ga,
AC = . + . = (e = 1)Ax. (20)
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Hakomer, ¢ momomisio dopmyit (15) u (18) maxoum

F (e — 1)US.

T2
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