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OcHOBHbBIE NIOHATHS
JUist  3apsakyd  pasHbIX 1O  (opMmyJie TPOBOJHUKOB JIO OJMHAKOBOTO
MOTEHIIHANIa (P, UM HEOOXOJMMO COOOIIMTH Pa3IMYHbIC 3apsjbl. ITO CBONCTBO
MPOBOJHUKOB XapaKTEPU3YeTCs] BEJIWYHMHOW, HAa3bIBAGMOU DIJIEKTPOEMKOCTHIO
YEIUHEHHOTO  MPOBOJHUKA. JJleKTpU4YecKasi  e€MKOCTb  YeJAHMHEHHOTr0
NPOBOJAHUKA — 9TO (¢uU3MYECKas BeIWYMHA, YHCJICHHO paBHas KOJUYECTBY
AJIEKTPUYECTBA, HAa KOTOPOE HY)XHO HM3MEHHUTH 3apsij MPOBOJHUKA, YTOOBI €To

MMOTCHIO WA U3MCHHJICA HAa CANHHUILY .

o4 (1)
@

DNEKTPOEMKOCTh MPOBOJHUKA 3aBUCUT OT (OPMBI M pa3MEpOB BHEIIHEU
MMOBEPXHOCTH NPOBOJHUKA, OT PACIOJIOXKEHUSI €ro OTHOCHUTEIBHO JPYTHUX
IIPOBOJTHUKOB W BEJIIMYMHBI JHUDJICKTPUUECKOM NPOHULAEMOCTH OKPYXKAIOLIEH
cpedpl €, HO HE 3aBUCUT OT MaTepuaja, arperarHoro CocCTOsHUS, (OpMbI U
pa3sMepOB MOJIOCTEN BHYTPU MPOBOJHUKA.

Enunnna siaexkrpoemkoctd — ¢apag (P): 1O — eMKOCTh Takoro
YEIUHEHHOTO MPOBOJAHMKA, NOTEHIMAT KOTOPOro u3MeHsercss Ha |B mnpu
cooOrmieHnu emy 3apsna B 1K

N3BecTHO, 4TO MOTEHIMA YEIUHEHHOTO 11apa paauyca R, Haxoxsiierocs B

OJHOPOJHOM CpeAe C AUBIEKTPUUECKON MPOHULIAEMOCTBIO € PABEH

1 4 (2)
4mtey €R

(p:

Torga ucnonessys popmyiy (1), moayyaem, 4To EMKOCTb LIapa:

q q
Cinapa = 5 =1 o - 4megeR (3)

4me, €R

Orcroga ciemyer, 4to eMKkocThio B 1d oOnanman Obl yeaWHEHHBIM IIap,

q
P1—=P2

~ ~ q
HaxosAImMHUHCS B BAKYyME U UMCIOIIHUU paanycC C = = E KM, 4TO IIPUMCPHO B

1400 pa3 Oombire paaumyca 3emun (nektpoemkocts 3eman C = 0,7 Mm®).

CnenoBarenbHo, (apaa — O4YeHb OOJbIlIasi BEJIWYMHA, TO3TOMY Ha IPaKTHKE
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MCIIOIBb3YIOTCA J0JbHbIE equHuIbl — Muudapan (1MD=103d), mukpodapan (1
Mk®=10°D), nanodapan (1ad=10°D), nuxodpapax (1 nd=10"12D).

W3 n3710%EHHOTO BBILIE CIEAYET, UTO I TOTO, YTOOBI MPOBOIHUK 00Ia1al
OOJBIIION €MKOCThIO, OH JOJDKEH MMETh OueHb OoJbInme pasMephl. Ha mpakTuke,
OJIHaKO, HEOOXOJWMBI YCTPOMCTBA, OO0JANAIONIME CIIOCOOHOCTBIO TIPH MAaJIBIX
pasMepax W HEOOJBIIMX OTHOCHUTEIBHO OKPYXKAIOIMIUX TeN MOTEHIHaIax
HAKaIllJIMBaTh 3HAYMTENBHBIC 1O BEJIWYMHE 3apsabl, MHBIMH CIIOBaMH, 00JaaaTh
0O0JIBIIION €MKOCTBI0. DTH YCTPOUCTBA MOTYUNIIN Ha3BaHHE KOHIEHCATOPOB.

Ecnmu k 3apspkeHHOMY TPOBOJHMKY MPHOIMKATh OPYyrHe Tejla, TO Ha HUX
BO3HUKAIOT MHAYLIMPOBAaHHbIE (HA MPOBOJAHUKE) WM CBSI3aHHBIE (HA JUAJICKTPHUKE)
3apsApl, MPUYEeM ONWKAMIIMMU K HaBOJAMIEMY 3apsny (¢ OyayT 3apssl
IPOTUBOINOJIOXKHOTO 3HaKa. OTH 3apsllbl, E€CTECTBEHHO, OCJIa0JISIOT IIOJIE,
CO3/1aBaeMoe 3apsiioM (, TO €CTh MOHIKAIOT MOTEHIMAl TMPOBOJHUKA, UTO
npuBoaAUT (cM. popmyity (1)) K TOBBIIIEHUIO €T0 MIEKTPOESMKOCTH.

Konzaencarop cocTouT U3 JByX NPOBOJHUKOB (OOKIAAOK), pa3fesiEeHHBIX
IudIeKTpukoM. Ha eMKoCTh KOHJeHcatopa HE JOJDKHBI OKas3bIBaTh BIIMSHUS
OKpY>KaroIlllue Teja, IO3TOMY IIPOBOJAHUKAM MPUJIAIOT TaKylo popMy, 4TOObI HOJIE,
CO3/1aBa€MO€ HaKaIllJIMBAEMBIMU 3apsaaMu, ObUIO COCPEIOTOUCHO B y3KOM 3a30pe
MeXAy OOKIagKaMu KOHAeHcaTopa. B 3aBucumoctd OT (OpMBI  OOKIIAIOK
KOH/ICHCATOPHbI JIENATCS Ha IVIOCKHUe, HWIMHAPUYECKHUe U chepruecKue.

Tak kak TOJNIe COCPEIOTOYEHO BHYTPU KOHJEHCATOpa, TO JIMHHUH
HANpsDKEHHOCTH HA4YMHAIOTCS Ha OJHOM OOKIJIaJKe M KOHYAIOTCS Ha JIPYroH,
03TOMY CBOOOJHBIE 3apsA/bl, BO3HUKAIOIIME HAa Pa3HBIX OOKJIaAKaX, SIBISIFOTCS
pPaBHBIMHU IO MOAYJIIO Pa3HOMMEHHBIMH 3apsIaMHu.

[Ton eMKOCTBIO KOHIEHCATOPA TOHUMAETCS (PU3HUECKast BEIMYMHA, paBHAs
OTHOIIICHUIO 3apsia (|, HAKOTUIGHHOTO B KOHJIEHCATOPE, K PA3HOCTH MOTEHIIHAIIOB

(1 — @,) MexTy ero oOKJIagKaMu

co_ 4 _4a (4)

)
p1—¢@, U
rae U — HanpsbkeHne Ha KOHJIEHcaTope.
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Ilnockuii KOHIEHCATOP COCTOUT W3 JIBYX IMapaJlICIbHBIX METATUIECKUX
TUTACTHH IUIOMIA/IBIO S KaXKaasl, PacIoIOKEHHBIX Ha pacCTOSHUM O JAPYT OT Apyra u
UMEIOIUX 3apsiabl +( U -0. EMKOCTh TJIOCKOTO KOHJEHCATOpPA OMPEALISICTCS 10
bopmyie:

c _ g _ EoES (5)
IJI.KOHA. — U - d

1@
g = 8,85-10712  — MICKTPHYECKas NOCTOAHHAs

& — JWDJEKTPUYECKas NPOHMUIAEMOCTb JHDJIEKTPHUKA, 3aIlOJHSAIOIIETO
IIPOCTPAHCTBO MEX]Ty OOKJIaIKaMH KOHJIEHCATOPA.

nanHApUYeCKUil KOHAEGHCATOP COCTOMT M3 JBYX ITOJBIX KOAKCHAJIbHBIX
IIWIMHIPOB C pajlycamMu 1y u 1, (1, > 17), BCTABJICHHBIX OJWH B Apyroil. EMkocTh

MUIMHAPUYICCKOI'O KOHACHCATOPA OIIPCACILACTCA 110 Q)OpMYHe:
C 2meyel (6)
OUJI.KOHJA. ~— ln(rz/rl)

riae | — mmHa 00KITaIoK.
Cdepuyecknii KOHAEHCATOP COCTOUT W3 JBYX KOHIEHTPUYECKUX
OOKJIAJ0K, pa3feleHHbIX CHEepUYECKUM  CJIOeM  JHdJIeKTpuka. EMKOCTb

chepuueckoro KoHJIeHcaTopa onpeaesieTcs mo hopmyiie:

7'1 ' TZ 7
CCCl)ep.KOH,E[. = 4'77:‘80‘8 ) ( )

T, — 1

TJie 17 U Ty, — PaJIRyChl OOKIIATOK (1, > 19).

KoHgeHcaTopbl  XapakTEpHU3yHOTCS  NPOOMBHBIM  HANPSKEHHMEM  —
Pa3HOCTBIO MOTEHIMATIOB MEXAYy OOKIaJKaMu KOHJIEHCATOpa, NpH KOTOPOM
MPOUCXOAUT MPOOOM — DHIEKTPUYECKUU pa3psll 4Yepe3 CIOM JHUDIJIEKTPUKA B
KOHJIEHCATOpE.

[IpoOuBHOE HampsK€HUWE 3aBUCUT OT (OpMbl OOKIAIOK, CBOWCTB
JUAJIEKTPUKA M €ro TOJIUHBL. [[ns yBelIWYeHUss eMKOCTH W BAapbUPOBAHUS €€
BO3MOXKHBIX 3HAQUYE€HUU KOHJIEHCATOPHl COEOUHSIOT B Oarapeu, MpH 3TOM

HCIIOJB3YCTCA UX MapaJlJICIBHOC U ITOCJICIOBATCIILHOC COCANHCHUC.



IMapajuteabHOE coeTUHEHHE

[Ipu mapaniaenbHOM COCAMHCHWHM KOHJICHCATOPOB HAMPSKEHHE
00KJIaIKaX KOHAEHCATOPOB OMHAKOBO U paBHO Uyp.
[
__.“’;{ l.::__,
d1% g
et} Co ‘
q |
9 £
b -+ —
Puc. 1
Uy =U; =Up =Upp
3apsi1 Ha KaXJ0M KoHeHcaTope (13 popmyisl (4))
q1 = CU; q; = CGU; ... qn = Uy,
a 3apsij] 6arapen KOHIAECHCATOPOB
n
q :Zqi =q1+ g2+ +q, =Ugp(CL + G+ + ()
i=1
[Tomnas emkocTh OaTapen
n
Uap

i=1

Ha

T.C. npu napaiielbHOM coeouHeHuu KOH()@HCdWlOpOG nmoJiHasi €eMKOCTb

0arapeu paBHa CyMMe €eMKOCTeH OT/JeJIbHbIX KOHJAEHCATOPOB.

ITocnenoBaTeIbHOE COeIMHEHHE KOHJICHCATOpPOB




[Ipu mnocnenoBaTebHOM COEIWHEHUH KOHAEHCATOPOB 3apsiibl  BCEX
OOKJIaIOK paBHbl MO MOAYIIO (up = (1 = (y = *** =, a HaIpsOHKCHUE Ha

3a)KMMax Oarapen

n
UAB :zUl == U1+U2+“‘+Un,
i=1

rac I JI000T0 U3 pacCMaTpuBaACMbIX KOHACHCATOPOB

q1 qz Qn QAB
u,=—,U0,=—,...,U, = U —
Torna
dap 491 | 92 dn
—_— =4 =4+ =
C c; G, Cn
CJIEJIOBATEIILHO,
n
1 = 1 + 1 + - + = z 1 9
C G G e ©)
i=1
T.€. npu nocie008ameibHOM coeoOuHeHUU KOHOEHCamopos

pesyabTupyromas emMkoctb C Bcerja MeHblIe HauMeHbIIEH €MKOCTH,
HCI0JIb3YyeMOi B 0aTapeu.

DNEKTPOEMKOCTh IUIOCKOIO KOHAEHCAaTOpa, 3alOJIHEHHOTO N CIOSIMH
TUDIIEKTPUKA TONIUHONW d; KXKABIA C AUAICKTPUUECKUMHU MPOHUIIAEMOCTIMH &;

(cM. puc. 3) Berumcnsaercs 1no hopmyrie:

&nS
C = 0

dy | dy
a5 e

0. T
-

Puc. 3
DJIEKTPOEMKOCTh IUIOCKOI'O0 KOHACHCATOpa, 3allOJIHEHHOIO N CIOSMH
JTUDJICKTPUKA TIOMAABI0 S; KaKIbIH C AUIICKTPHUCCKUMHU IMPOHHUIIAEMOCTIMH &;

(cMm. puc. 4) Beraucnsercs 1o Gopmyrie:



.q

Puc. 4
3Heerﬂ SHeKTpI/IquKOFO I10JId yeI[I/IHeHHOFO 3ap$DI<eHHOr0 HpOBOI[HI/IKa:
1 1 1¢2
W==gp==Cqp?=-",
299 =39 =357
3HCPFHH 3HeKTpI/IquKOFO T10JI1 3ap5[)KeHHOFO IIJIOCKOI'O KOHI[CHC&TOpa:
1 1 1q2
W==qgU==CU?=-1
217 =3 2°C

Teopust meTona

Jl1s onpesienieHus EMKOCTH KOHJIGHCATOPOB B JJAHHOW padOTe MCIOJIb3YETCS

MOCTOBas CXEMa, ITMTacMad IICPCMCHHBIM TOKOM 49aCTOTHI Y = SOFL[

i

o

P8 r

Puc. 5
Ha sroii cxeme C,, 0003Ha4aeT KOHJEHCATOP C HEU3BECTHOU €MKOCThIO, Co —
KOHJICHCATOp C MW3BECTHOM €MKOCTbIO, 73 M T, — COINPOTUBJIECHUSA IUIEY
MPOBOJIOYHOTO peoxopaa (B oOmem ciydae 3T0 O€3WHIYKTHUBHBIC Mara3vHbI
COMPOTHUBJICHUM ).
[TpuHIIMTT M13MEpPEHUsT OCHOBAH Ha HaXOXJACHUHU TAKOTO IMOJOKEHUS JABUKKA

peoxopaa I, mpu KOTOPOM TOK YEPE3 MHIAUKATOP HyJIsA M OTCYyTCTBYET.
7



Pa = Pp
BriBenem ycinoBue paBHOBecus. KommdecTBO aiekTpudecTBa (3apsn),

nporeanero 3a spems dt mo Betsu JJIAE, paBHo:

q = Ildt,
a 1o 3akoHy Oma Ji1s ydacTKa LenH
I, = $n— <PA,
51
Torja
41

C IIpyFOI7I CTOPOHBI, U3 OIIPCACICHHUA CMKOCTH KOHACHCATOpaA CICAYCT, YTO

TOT K€ 3apsijl

q = Cx(@a — @p), (11)
Torja npupasHuBaeM dhopmyiy (10) u (11):
Pn— @
— At = Celga — 9n) (12)

Amnanoruuno ais Betsu JIBE:
Pn— PpB

m dt = Co(@p — @r) = Co(@p — @) (13)

N3 nocnennux aByx BeIpakeHui, nmojaenus (12) Ha (13) U yuuThIBas, 4To

P4 = Qpg, HOIYUYUM:

C_x = CO —_ (14)

[Tockonbky
Iy I
n=p 5 n=p 35
rae p U S — yJAelbHOE CONMPOTHUBIICHUE U TONIEPEUYHOE CEUCHHUE MPOBOJIOKHU
peoxopna, l; = A/l, [, = /IB — nnuHbl iedelt peoxopaa, TO
Cx = Cy l_2»
1
a Tak Kak
L, =10-1,

8



TO

(-hL)
L

Takum 06p330M, CCJIM MBI, BKIIIOUHMB B MOCTOBYIO CXCMY KOHACHCATOp C

Cy = Co (15)

HEU3BECTHOM €eMKOCThi0 (, W ITaJlOHHBIM KoHueHcaTop (p, myTem mnoadopa
COOTHOIIECHUSI T, /Ty HOOUIUCH OTCYTCTBUSI TOKa B JIMaroOHaJldi MOCTa, TO

cooTHotIeHue (15) MOKET OBITh HCTIOIB30BAHO JJIS ONPENCTICHUS eMKOCTH C, .
ITIpou3BoaACTBO ONBITA

YcTaHOBKa COCTOMT W3 JBYX HEHM3BECTHBIX eMkoctel C; u Cy,
raJbBaHOMETPA U Mara3uHa €MKOCTEH.
1. BxmtouuTs B cxeMmy HeusBecTHYI0 eMKOCTh C; (kieMMsbl 1 u 2). C momMoIibio
MarasuHa €MKOCTEH J10OMThCS HYJEBBIX MOKa3aHUW TallbBAHOMETpA. 3amucaTh
3HaueHne eMkoctu C; MKOD.
2. C6pocuth MarasuH eMKocTei no HyssiM. Bmecto emkxoctu C; BKJIIOYHUTH B
cxemy eMKocTh C, (kiaemmsbl 3 u 4). [Iponenate nyHkt Nel, usmepuB u 3amnucas
3HaueHue C, MKD.
3. CHoBa cOpOCUTh MarazuH €MKOCTEH MO HyJsM. BkiIrouuTh B cxemy o00e
HEU3BECTHBIX eMKocTu C; u C,, cHauaja mapasuienbHo (kiaemmbl 1 u 2, 3 u 4).

N3mepuTh Capay M 3aMKCATH 3HAUCHHE. 3aTEM MOCIIENOBATENBHO (KIEMMBI 1 1 3),

U3MEPHUTH U HAMCATH 3HAYEHUE Chocpen-

4, 3anucaTh pe3yJbTaThl U3MEpPEHUI B TabmuILy 1.
Tabnuna 1
Cy, MKD Cy, MKD Crapans MKD Crocnenr MKD
S. 3nas C; u C,, o Gopmynam (8) u (9) paccunTarh TEOPETUUECKUE 3HAUCHUS

Teop Teop.
Cnapan CI'IOCJI'

CP =C +0C,

napaJ



GG

creor _

nmocJj Cl + CZ
6. Paccunrars NOrpeniHoCcTh U3MEPEHUH Crapan U Crocpen O OpMyIam:
|CTEOp _ |
_ nmapaJja nmapan . 0
gnapan - CTEOp 100 /0
napazn
Teop
|Coocnen — Crocsen|
_ nocJjen, nocJjen ] 0
gnocnea - CTEOp 100 /0

nocJes

7. Hamucats BBIBOJ K JJaOOpaTOpHON pabOTe M MOKa3aTh MPENo1aBaTeio.

BOITPOCHI AJ1s1 CAMOITPOBEPKH
1 Yo Takoe eMKOCTh, B KAKUX €IMHUIAX OHA U3MEPSAETCA?
2 [ToueMy B naHHOI paboTe MOCTOBAsI CXe€Ma MUTAETCS NEPEMEHHBIM TOKOM?
3.  BeiBeaute ycrmoBue paBHOBECHS MOCTA.
4 BeiBequte  Qopmysbl  ans HmapajuIebHOTO M TIOCJIEI0BATEIbHOTO

COCAMHCHUS KOHACHCATOPOB.
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