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PaccMoTpuM yeAMHEHHBIH MIPOBOAHMK, T. €. IPOBOJHUK, KOTOPBIXA YAAJIEH OT

1
IPYTUX IIPOBOTHUKOB, TeN U 3apanoB. Ero morenmuman, comacHo ( e=o— 2.),

Aneg r
IPSIMO IPOIIOPIIMOHAJIEH 3apAAy IIPOBOAHUKA. I3 OmbITa ClIeayeT, 4TO pa3HbIe
ITPOBOIHUKH, 6y,Z[y‘II/I OANMHAKOBO 3aps’KCHHBIMU, UMCIOT PA3JIMYHBLIC IIOTCHINAJIBI.

[ToaTOMy mJist YEIMHEHHOTO MPOBOJHUKA MOKHO 3aluCaTh
Benuuuny 2=Ce.

(1c=g/e
Ha3bIBAIOT JIEKTPOEMKOCTBI0O (WM TIPOCTO €MKOCTbI) YEIWHEHHOIO
MPOBOAHUKA. EMKOCTH YEOUHEHHOIO NPOBOJHUKA ONPEHCIACTCA 3apsaioM,
COOOIIIEHHUE KOTOPOTO MPOBOJIHUKY U3MEHSAET €ro MOTCHIINA Ha CIUHUILY.
EMKOCTh TpPOBOJHMKA 3aBUCHUT OT €ro pasMepoB M (OPMBI, HO HE 3aBUCUT OT
Marepuana, arperaTHoro COCTOAHHUA, (GOpPMbI M pPa3MEPOB MOJIOCTEW BHYTPH
MPOBOAHUKA. DTO CBSI3aHO C TEM, YTO M30BITOYHBIE 3apsbl PACHPEACTAIOTCS Ha
BHEIIHEW IMOBEPXHOCTU MPOBOJHUKA. EMKOCTH HE 3aBUCHUT TAKXE HU OT 3apsia
MIPOBOAHUKA, HY OT €ro MOTEHIHAAaA.
Enunauna snekrpoeMkoctd — ¢papanx (P): 1 @ — eMKoCTh TaKoro yeAMHEHHOTO
MPOBOAHUKA, MOTEHIHMAT KOTOPOro u3MeHsieTcss Ha 1 B mpu cooOmieHnu emy
3apsana 1 Ko
ComacHo ( o=-——— £.), moTeHIMal YeANHEHHOIO 11apa paguyca R, HaXOAsaIerocs

Ameg r
B OJIHOPOJIHOM CPEJIE C NUBICKTPUUECCKON MPOHUILIAEMOCTBIO €, PABEH
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‘p-41:£o eR
Hcnonwiys popmyny (93.1), monydum, 4To €MKOCTH I1apa
C=4rneoeR.

Otcrona ciaeayet, 4To eMKoCcThio 1 @ obnaman Obl yeIWHEHHBIN IIap, HAXOASIIUNUCS B
BaKyyMme W UMerolui paauyc R=C/(4ng )~9 - 10° kM, uTo mpumepHo B 1400 pa3 Gonblue
panuyca 3emun (3nekTpoeMkocTh 3emin C=0,7 m®). CrnenoBarenbHo, dhapajg — OYEHb
OonpIliass BEIWYMHA, IIOATOMY Ha TMPAKTHUKE HCIOIL3YIOTCS JOJIbHBIC CIUHMILI -
vuimadapan (M®P), mukpodapan (Mxd), nHanobapax (HD), nukodapax (nd). U3
Gopmyibl ( C=4megeR. ) BBITEKAET TAKXKE, UTO €AMHULA IEKTPUUECKON TOCTOSTHHOM €
— ¢papao na memp (D/m).

Kak BuAHO, 11 TOro 4YTOOBI IPOBOJHHK 0OMafgajl OOJBIION EMKOCThIO, OH
JOJDKEH MMETh O4eHb Oosbline pa3Mmepbl. Ha mpakTuke, oJHaKO, HEOOXOIUMBI
yCTPOMCTBA, 00MaaroIie CIIOCOOHOCTRIO IPU MalbIX pa3Mepax M HEOOIBIINX
OTHOCHUTEJIBHO OKPY>KalOIIMX TEJ MOTEHI[Mallax HaKaIUIMBaTh 3HAYUTEIbHBIC T10
BEJIMUYUHE 3apsA/ibl, WHBIMH CJIOBaMHU, 00JIaaTh OOJBIUION EMKOCThIO. ITH
YCTPOMCTBA NOJYYUIIU Ha3BAHUE KOHJAEHCATOPOB.

Ecan x 3apspKeHHOMY TPOBOJHHMKY NPHOMIDKATh JPYyTHE Tela, TO Ha HHUX
BO3HHMKAIOT WHIYLIMPOBAaHHbIE (HA TMPOBOJAHUKE) WM CBs3aHHbBIE (HA
TUDJIEKTPUKE) 3apsjibl, MPUYEM OMMKAUIIMMU K HaBojsiieMy 3apsay O OyayT
3apsiibl MPOTUBOIIOI0KHOTO 3HaKa. DTH 3apsijibl, €CTECTBEHHO, OCIA0ISAIOT MoJIe,
co3gaBaemoe 3apsaaoM O, T. €. IOHKAIOT IMOTEHITHAJ IPOBOHUKA, YTO IIPHUBOINT
( C€=Q/® ) K NOBBIIEHUIO €T0 DIIEKTPOEMKOCTH.

0



KoHzeHcatop COCTOMT H3 JBYX IPOBOAHUKOB (OOKJIQAO0K), pa3aeieHHBIX
IVRJIeKTprukoM. Ha eMKOCTh KOHJEHCaropa HE JOJKHBI OKa3blBaThb BIIMSTHUSA
OKpY>KaroIue Teja, M03TOMY MPOBOJHUKAM MPUAAIOT TaKyo (popmy, 4TOOBI TOJIE,
CO3/IaBa€MO€ HaKaIlJIMBa€MbIMU 3apsijlaMH, ObLIO COCPEAOTOUYCHO B Y3KOM 3a30p€
MEXIy OOKJIagKamMy KOHJIEHCAaTropa. ODTOMY YCJIOBHIO YIOBIETBOPSIOT: 1) nBe
IJIOCKHUE IJIACTHHBI; 2) JABAa KOAKCHAJIbHBIX IWJINHIPA;, 3) IBE KOHIICHTPUYECKHUE
chepsl. [ToaTOMy B 3aBUCUMOCTH OT (POpMBI OOKJIaJ0K KOHJICHCATOPHI IEIISATCS Ha
IUIOCKHE, HWIMHAPUYECKUE U chepuyeckue.

Tak kak mojsie cOCPeaOTOUYEHO BHYTPH KOHACHCATOPA, TO JUHUU HANPSKEHHOCTHU
HAYMHAIOTCS HA OJHOM OOKJIaJKE M KOHYAIOTCSA Ha APYroi, MOATOMY CBOOOIHBIC
3apsijibl, BOSHUKAIOIIME HA Pa3HbIX OOKJIAJKaxX, SBJISIOTCS PaBHBIMU MO MOAYIIO
pa3HOMMEHHBIMHU 3apsaaaMu. I[loJl eMKOCTbI0 KOHJIEHCATOpPA ITIOHMMAETCS
(¢u3rUueckass BEJIMYMHA, paBHAas OTHOLICHUIO 3apsjga (), HaKOIUIEHHOIO B
KOHJICHCATOPE, K Pa3HOCTH TOTEHIUANOB (¢, —¢,) MEX Iy ero O0KJIaIKaMH:

C=0/(g1—¢2). 3)

PaccuuTaemM eMKOCTh MJIOCKOIO KOHAEHCATOPa, COCTOSIIIETO U3 IBYX
napauieIbHBIX METAINYECKUX IIACTUH IIOMIAAbIO S KaKasl, PacIoIOKEHHBIX
Ha pacCTOSHUU d IpYyT OT JApyra 1 umeromux 3apsaapl +Q u —Q. Eciu paccTrosHue
MEX Ay IJIaCTHHAMU MaJIo 10 CPAaBHEHHUIO C UX JIMHEHMHBIMHU pa3MepaMHu, TO
KpaeBbIMU 3P PeKTaMu MOXKHO IIpeHeOpeyb U I0JIe MEXTy 00KIaJKaMH CUYUTATh
OJIHOPOJIHBIM.
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Ero MoxHO paccuutarb UCTIONB3Ys (OPMYIIBI ( it de:.! 0w ) u( C=0lpi-9). )
HpI/I HaJIMYUH I[I/IBJICKTpI/IK% MCIKAY O6KJIaI[KaMI/I PasHOCTb IMTOTCHIHUAJIOB MCXKIY HUMHU, ( 4)
COMCHO (o enfwrar=[Tax=Z e ) @y — @ =0dlf(eo),
IJie € — JMAJIEKTpUYEeCcKas MpoHUIaeMocTh. Torma u3z hopmyisl (94.1), 3amensis
0=0S, c yueToM (  @,—@2=0d/(es€), ) TTOJTYUUM BBIPKEHUE JJISI EMKOCTHU IIOCKOTO
KOHJICHCATOpa:

C = £4eS/d. )
JInst onpeaesieHust EMKOCTH LIMIMHIPHYECKOIO KOHIEHCATOPa, COCTOSIIETO U3 BYX

MOJIBIX KOAKCHAIIBHBIX IUIMHAPOB C paauycamu r, u r, (r, > r,), BCTABICHHbIX

ONWH B JpPYyrod, OmATh NpeHeOperas KpaeBbIMH (P dEKTaMHu, CUYHUTAEM I10JIe

paIdAIbHO-CHMMETPUYHBIM M COCPEIOTOYEHHBIM MEXIY UWIMHAPUYECCKUMU

oOKkJagkaMu. Pa3HOCTh MOTEHIIMAIOB MEX Y OOKIaKaMU BEIYUCIUM 110 (popmysie (
r2

) 1ot Ear— {& - %o, DKCHHOIO OECKOHEYHOTO

- 2reg
ri

ry

MUJIMHJpA C JUHEHHOU MIOTHOCTBIO T =(/] (I—nnuHa o6kianok). Ilpu Hanuuuum
IUAJIEKTPUKA MEXKITY OOKIIaJIKaMH Pa3HOCTh ITOTECHIINAIOB

T nn Q@ r
¢—pr=— o —=—— 1(6%.
nege  ry 2megel v
[ToacTaBuB (6) B (3), HOJIy4UM BBIPAKEHUE IS EMKOCTH HMJIMHIPHUYECKOTO

KOHJICHCATOpa: (7)
C =2nsepelfln (ry/ry).



JI1st onipeiesieHUus EMKOCTH CPepUUECKOrO KOHAEHCATOPa, COCTOSIIETO U3 IBYX
KOHLICHTPUYCCKHX OOKIAOK, PA3ACICHHbIX C(HEPHICCKUM CIOEM JUIIICKTPUKA,
UCHONIb3yeM popmymy ( w-e:-fza- f fZe-Z(-D) ) ISl Pa3HOCTH
TTOTEHITHAIOB MEKIY JIBYyMs TOUKAMH, JIEKAITUMHU Ha PACCTOSHUSIX rour, (r,>r)

OT LIEHTPA 3aPSHKEHHON C(HEPUUYECKON TOBEPXHOCTH. [Ipy HAIMUMY TUAITEKTPUKA
MEXKIY OOKJIaJKaMU past (8)
P1— tpz=——— (—-—w—z)-

[ToxacraBuB (8) B (3), moay4um
ryry

C=4neggs —. 9)
ry—ry

Ecnn d=r2—r1<<r1, O ¥, R r R rHu C=4n808r2/d. Tak kak 47w~ —IDIOMAIb
c(pepruueckoit oOKIaaKu, TO nojaydaeM popmyiny (5). Takum oOpazoM, Mpu MaJIou
BEJIMYMHE 3a30pa MO CPABHEHHUIO C paguycoM cdepbl BBIPAKEHUS I €MKOCTH
c(epruyecKoro a MmioCKOro KOHJIEHCATOPOB COBITAAA0T. ITOT BBIBOJ CIIPABEIJIUB U
JUISL AJTMHAPUYECKOTO KOHJICHCATOpa: IIPYU MAJIOM 3a30p€ MEXKAY LMWJIUHIAPAMHU T10
CPaBHEHHUIO ¢ UX pajuycamu B ¢opmyse (7) In (r,/r) MOXKHO pasiIoKUTH B P,
OTPaHUYMBASCH TOJIBKO YICHOM IIEpBOIO MOpsaKa. B pe3ynbrare onsaTh NPUXOIUM
K dhopmyie (5).

N3 popmyn (5), (7) u (9) BbITEKAET, YTO €MKOCTh KOHACHCATOPOB JIF000H (hOpMBI
OpsSMO  TPONMOPLUUOHATBHA AUAJIECKTPUUYECKOM TMPOHUIIAEMOCTH JAUAJICKTPUKA,

3AITIOJIHAIOIICTO ITPOCTPAHCTBO MCKAY O6KJ'IELI[KaMI/I.



[ToaTOMY IpUMEHEHHUE B KAYECTBE MPOCIOMKH CETHETOAIEKTPHUKOB 3HAYUTEIIHLHO
YBEJIMYMBAET EMKOCTh KOHJICHCATOPOB.

KoHieHCcaTopbl XapaKTepU3yIOTCs NMPOOMBHBIM HANPSKEHUEM — PA3HOCTHIO
MOTCHIIMAI0B MEXJy OOKJIaJKaMu KOHJEHcaTopa, IMpH KOTOPOW MHPOUCXOIUT
NMPO00M — SJICKTPUUYECCKUM pa3ps] 4epe3 CJIOM JIHUAJIEKTPHUKA B KOHIECHCATOPE.
[IpoOuBHOE HaNpsKEHUE 3aBUCUT OT (POPMBI OOKIJIAAOK, CBOMCTB JUAJICKTPUKA U
€ro TOJIILINHBI.

Jn1 yBelIMYEeHUsT €MKOCTH HW BapbUpPOBAaHUS €€ BO3MOXKHBIX 3HAYCHUU
KOHJICHCATOPbI COSAUHSIOT B OaTapeu, MpH 3TOM MCIOJIb3YETCA UX MapaieIbHOE

U MOCJIE0BATEILHOE COCTMHECHUS.
1. IHapajjeabHoe coefMHEeHHE KOHAEHCATOPOB (puc. 1). Y mapamiensHo

COCANMHCHHBIX KOHACHCATOPOB PA3HOCTDb IIOTCHIMAJIOB HA 00

;—J!;——wl KOHJICHCATOPOB OJIMHAKOBA U paBHa ¢  — ¢ .. Eciu emxocmu
4 ] _”cz_' | s OMOeNbHbIX KOHOEHCAMOpPO8 C, C, ... C, 1o, cormacHo (3),
- UX 3apsAabl paBHBI Q1=C, (P4—P5);
L Q2:=C2 (Pa—P5);
Pucynok 1 - - .

Qn= Cu (@4“ - QB)’
a 3aps Oarapenu KOHICHCATOPOB

0=Y Q=(Ci+C+..+Cp) (04— p).
= |

[TonHas eMKOCTh Oarapeun
n
C=0/ps—@g)=C1+Co+...+C,= ) C,

iw ]



T. €. IIpH IMapaJUICIAbHOM COCAMHCHHNHN KOHJICHCATOPOB OHA paBHA CyYMMC EMKOCTEH
OTACJIbHBIX KOHACHCATOPOB.

2. IocaenoBaresibHOE COeAMHEHHE KOHAEHCATOPOB (puc. 2). Y MOCIEa0BaTEILHO
COCIMHEHHBIX KOHJICHCATOPOB 3apsiJibl BCEX OOKJIIAI0K PABHBI IO MOAYJIIO, &
Pa3HOCTb IOTCHIHUAIOB Ha 3aKMMax OaTapen
Ap=2. Ao,
j=1
e AJs JI000ro M3 paccMarpuBaeMbIX KoHAEHcatopoB A¢. = Q/C. C mpyroi
CTOPOHBI,

. so _ Ap=0/C=0 ¥ (1/C),

LAy | Sy 4P - 4p, i=1

o vy
bl B Lt B3

L - -
C

C, Cy o

Pucynok 2

OTKyza

1/C=3 Q/C),

s ]

T. €. MpU TMOCJIEAOBATECIILHOM COEIMHEHUH KOHJICHCATOPOB CYMMUPYIOTCS
BEJIMYMHBI, OOpaTHbIE EMKOCTSAM. TakuM o00pa3oM, IpH .MOCIEA0BaTECIHLHOM
COCMHEHUHU KOHJCHCATOPOB pe3yJbTUpYyIOIas eMKOcTh C BCerja MEHbIIIE
HaMMEHBIIIEH eMKOCTH, UCIIOIb3yeMOM B Oarapee.



[IpeoOpaszyeM popmyny ( »w'=C (A@)?*/2=QA@/2=0>*/(2C), ), BRIPAXKAIOILIYIO
AHEPTHUIO INIOCKOTO KOHJIEHCATOpa IMOCPEACTBOM 3apsI0B 1 MOTEHIIUAIOB,
BOCITOJTb30BABIINCH BBIPAKCHUEM ISl EMKOCTH IIIOCKOTO KOHIeH caTtopa (C=¢e5/d)

U PA3HOCMU NOMEHYUATI08 MedcOy e2o obkaaokamu (A¢p=Ed. Torna

== ==
I o Sd— 50F . (10)
2 2

[ 2

riae V= Sd — oobem konaeHcaropa. @opmyna (10) moka3pIBaeT, 4TO dIHEPTUS
KOHJIEHCATOpa BBIpAXKAeTCs Uuepe3 BEIMYMHY, XapaKTePHU3YIOIIYIO
AIEKTPOCTATUUECKOE MOJIC, — HANPAHNCEHHOCMb E.

O0beMHas VIOTHOCTD SHEPTUH AJIEKTPOCTATUUECKOIO MO (SHEPTUSA €AUHUIIBI
o0beMa)

w=W/V=¢uE*/2=ED/2.

Bripaxxenue (11) crnpaBeannBO TOJBKO AJs1 M30TPONHOIO AUIJIEKTPHKA, s
KOTOPOTO BBIIONHACTCS cooTHOoIenue : P =g E.

Dopmynvl ( W= C (Ap)?*/2=QA@/2=0*/(20), ) u (10) coomeemcmeenHO
CBA3bIBAIOM JIHEP2UI0 KOHOeHcamopa ¢ 3apsdoM Ha €ro OOKIagkax M ¢
HanpAXceHHoCmvio noid. BO3HUKAeT, €CTECTBEHHO, BOMNPOC O JIOKAJIU3AIUU
EKTPOCTATUUECKOM YHEPTHUH U UTO SABJISETCS €€ HOCUTEIEM — 3apsibl UK Toje?
OTBeT Ha A3TOT BONPOC MOXKET JIaTh TOJILKO OIBIT. OJIEKTPOCTAaTUKA H3y4aeT
MOCTOSIHHBIE BO BPEMEHM IIOJISI HEMOABMKHBIX 3apsiAoB, T. €. B HEH IMOJS M
00yCJIOBHBIINE UX 3apsibl HEOTACIUMBI JIPYyT OT ApYyra.



[ToaTOMYy 3JlEKTpOCTaTHKAa OTBETUTh Ha ITOCTABJICHHBIE BONPOCHI HE MOJKET.
JlanpHeiee pa3BUTHE TEOPUM U SKCIIEPUMEHTA MTOKa3aj10, YTO NEPEMEHHBIE BO
BPEMEHHU JJIEKTPUYECKHE M MArHUTHBIE IIOJS MOTYT  CYIIECTBOBAaTh
000CO0JIEHHO, HE3aBUCUMO OT BO30YAMBIINX UX 3apsA0B, U paCpOCTPAHSIIOTCS
B IPOCTPAHCTBE B BUJE AJIECKTPOMArHUTHBIX BOJIH, CHOCOOHLIX TEPEHOCHUTH
SHEPrut0. OTO YOEIUTEIbHO ITOATBEPXKIACT OCHOBHOE IIOJIOKCHUE meopuu
OU3KOOEUCMBUSL O MOM, YMO dHep2usl JTOKAIU308AHA 8 Noje U UYTO Hocumenem
SHEPTUH ABJIACTCS noJe.



