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NMPEANCJIOBUE

Ky
E,

24 OBETCKHH Cotos, pomuHa BenHyaiiero usoGpere-
HHS — pajiHo, 3aHHMaeT Bejyllee MeCTO B CO3JaHHH M HIH-
pOXOM TNpPOMBIIJIEHHOM TNpPOH3BOACTBE HanGoJiee COBEpIIEH-
HbIX CPEJCTB 3JIGKTPOMHTAHHS JJIF PafHOYCTPORACTB.

OrpomHBIl pa3Max pamguHOMIOGHTENbCKOrO JABHIKEHHS,
KOTOpO@ BCEMEpHO MOANEPKUBAETCA OGOJbIIEBHCTCKON nape-
THeH W COBETCKMM TMpaBHTeNbCTBOM, BHI3BaJ HEOOXOIH-
MOCTb MacCcOBOTO NPOHM3BOACTBA HCTOYHHKOB  3JEKTpuue-
CKOTO MHTaHHA JJd  JIIOCHTeNbCKOA  paguoanmapaTyphl.
TBOpuecKHMH YCHJIHSIMH COBETCKHX Y4Y€HBIX H H3o0perare-
Nefl CcO3faHbl SKOHOMHYHBIE, YAOGHbIE, AEIIEBBHIE HCTOYHHKU
3JIeKTPONHTAHHUA.

Dra Gpolwuopa, pacckasblBaiomias o NPHHIHNAX YCTPOM-
CTBa, MPHMEHEHHS U OGCHYXHBAHHA HCTOYHHKOB MHTaHHSA
6atapeAHHIX pPagHONPHEMHHUKOB, MOJYYHBIUXX MAaCCOBOE pac-
MpOCTPaHeHHe Ha cesle, pacCyHTaHa HAa HAYHHAIOMMKX pa-
nuosobuTteneli, BrepBble 3aHABIIMXCA H3yYEHHEM HCTOUHH-
KOB TOKa, HO YyXe 3HAKOMBIX C OCHOBAMH (DH3HKHM mpHMep-
HO B 00béMe HeMmoMHCH cDeaHeH LIKOJBIL.

Ilasa nuTadud J1aMnoBbIX PaJHONPHEMHHKOB INpHMEHS-
IOTCA PA3/IMYHble HCTOYHHKH 3JEKTPHUECKOro TOKa: MepBHY-
Hble 3JIEMCHTH, BTOPHYHBIE 3JeMEeHTH (aKKyMyJsATOpH) H
Apyrue ycrpoiictBa. B  HeEKOTOpHIX cjiyyasx HCHOJB3YeTc
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3JIGKTPOSHEPTHsI CeTH IOCTOSIHHOrO TOKa. B ycJoBHAX ropo-
Ba paguonpuéMHHEKH OObIYHO NMHTAIOTCS OT CeTH NepeMeHHO-
ro TOKa, KOTOPHI npeoGpasyeTcss B NOCTOSHHHIA BHIIPSIMH-
TeJISIMH, HaXOJSILUMHCS B paluONPHEMHHKAX,

B arofi Gpomiope omuCaHb! TOJNBKO NePBHYHBIE HCTOYHMU-
KH TOKa, Kak HauGojiee yrnorpeGHTeJNbHBlE B pamuHoIoGu-
TeJbCKON NpaKkTHKe A nuTaHHs OatapefHBIX pagHonpH-
&MHHKOB.

OrseiBel 0 Gpomope npock6a MPHCHIATB IO aXpPecy:

Mocksa, nentp, ya. Kuposa, 40, Cesisbusnar,
Asropet.



3AYEM HY)XHbl HCTOYHHUKH 3JEKTPOSIHEPTUU

B JIAMIIOBOM PAINHMONPUEMHHKE

-

OJIMYECTBO sHepruu, momajamoliei H3 aHTEHHH B
pajHONpHEMHHK OT mepenarollleli PaJHOCTaHIMH, OYeHb Maw
Jo. TlosToMy He BCAKHA pagvONpHEMHUK MOXKeT obGecneyfiTh
KauecTBeHHBIH mnpuéMm. Tak HanpuMmep, ¢ NOMOLIBIO IETex~
TOPHOrO NpHEMHHKA HeJb3d YCJABINATH OYeHb JasIékue
CTaHIMH, TOJYYHTh TPOMKOrOBOpSIIMA HpUéM, Ja H caM
npuém He Bcerga ycroiuuB. OGbAcHAETCS 3TO TeM, YTO B
9THX NPUEMHUKAX HCIIOJb3YeTCs TOJNBKO SHEPTrHs pajHOBONH.
3aTO C MOMOIIbIO JIAMIIOBHIX pPaJHONPHEMHHKOB HMeercs
BO3MOXHOCTb ITOJIyYUTb TDOMKOrOBOPAIIMH IpHEM OYyedb
nanékux panuocraHuui. Takas BO3MOXKHOCTD OGYCJOBIHA=
BaeTcss TeM, YTO B JIaMIIOBHIX paldHONpUEMHHMKAX 3SHeprus
NPUXOAAIIUX U3 -3(Hpa pPajdUOBOJH BO MHOTO pa3 YyCHJH-
BaeTcsl 3a CYET dHEPrWH HMCTOYHHKOB TOKAa, MHUTAIOMIUX IpU=
&MHHK.

Takum o6GpasoM, nng paGoTbl KaxKIOro JIaMIIOBOTO pa-
JuonpnéMHUKAa HeOOXOILMMbl HCTOYHHKH  9JEKTpUUecKoi
SHEPTHM HJIH, MHA4e, HCTOYHHKH THTAHUSL.

Hcrounukamu anexTpuueckofl 3Hepruu AJs JIaMIIOBOTO
NpuéMHHMKA MOTYT GbITb 6aTaped M3 Tak HasblBaeMbIX Iep-
BHYHBIX 3JIEMEHTOB HJHM aKKYMYJATODOB HJH 3JIEKTPOOCBe-
THTEJIbHAS CEeTb.

Ot ymeHns npaBusibHO 06paniaTeCs C HCTOYHHKAMH 1=
TaHHs, OT NPABHJIBHOIO yXOJa 32 HHMH BO MHOIOM 3aBHCHT
Xopowas paboTa pagHONPHEMHHKA.




MPUHIUAN PABOTHI MEPBUYHOI'O
SJIEMEHTA

EPBHMUHDIM snieMeHTOM Ha3bIBAETCSH HCTOUHHK SJIEK=
Tpuyecko SHeprud, ofpasyiollefici HeNOCPEACTBEHHO 33
CYéT XUMMUYECKOro B3aMMOJEACTBHSA BeIIeCTB, BXOIAAIIUX B
€ro CocTas.

TIpocreftmnft nepBHYHBIY 9IeMEHT COCTOUT H3 JIBYX SJeK-
TPOJIOB — IMHKOBOX IJIACTHHKHM H YIOJLHOTO CTEPHKHS, IO~
TPY’KEHHEIX B pacTBOpP

_'_3”‘”"”””%' - HaIIATHIPS], HasblBaeMbIi
c,;,y'g"',,;;,'g;;{ 7 \7 s sqekTpoautoM (puc. 1).
.7 A — Baarogapa  xumuues
7 A CKOMY B3aMMOJEHCTBHIO
:7“:..“.:"_}_%} MeXJy IHMHKOBOfl mJa-
:é": - - CTHHKOR H HamaTsIpéM
-~ -*-—f: TIPOUCXONUT PACTSOPEHHE
:%_"‘” Zm UMHKA B 3JIEKTPOJIHTE
M7y __jé ” 9JIEMEHTa,  CONPOBOXK-

- — JaoIeccss  NOsIBIEHHEM

—_ = SJIEKTPHUECKHX  3ap#/0B

Jnexmporum N Cmengmmoni  Ha SMEKTPOAAX SJIEMEH-
(pacmeop nawameps) €Y ta. Takum 06pas3oM, BO3-

Puc. 1. VerpofictBo npocreiituero HIKAeT 9JIeKTque_9 Kiit
NEePBHYHOrO 3AeMEHTa. Hamop WiH, Kak emie ro-
BOPST, Pa3HOCTb HOTEH-
LHAJIOB MEXNY 3JIEKTPOJAaMH, OJHH H3 KOTOPHIX (LHHK) CTa-
HOBHTCS JJIsl BHEIIHEeH Harpy3kH OTPHUIATENbHBIM I10JICCOM,
a BTOPOH (YroJsib) — TOJIOKHUTEJLHBIM,
ITonHblft By1eKTPHYECKHH HANMOp, KOTOPBIA MMOJyYaeTcss ha
HApYyXKHBIX 3aXKMMaX 3JIEMEHTa, KOrga OHM He 2aMKHYTH Ha
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KaKylO-HHOYIb BHEUIHIOO Lenb, Ha3BIBAIOT SJEKTPOLBHKY-
meil cusofi (CoOkpaméHHO 31c).

[Iponecc pacTBOpeHHS HHHKA B SJEKTPOJNHTE CONPQBOK-
llaeTcs BbIIEJIeHHeM rasa —— Bojoponaa. Bonopon Hampas-
JfeTcs K MCJOXKHTENbHOMY MOJIOCY W Oca)jaercs Ha 48w
B BHJE MeJKHX My3mIpbkoB. [lysepbkn Bomopoma mocrerneH-
HO 00BOJIAKHMBAIOT BEChb MOJIOXKHTEbHLIH 3/1eKTpol. Brime-
JIUBINUICS BOJOPOA COBMECTHO C 3JEKTPOJUTOM OBGYCJIOB-
JIMBAET MOsIBJICHHE HOBOM 9JC, Hanpap/eHHOR NPOTHB 3/IC
NepBAYHOTO 3JIeMeHTA.

Sto fiBJEHNE HA3KLIBAIOT moJsipusauued. snementa. Ioas-
pH3alys OKasbiBaeT BpeNHOE AeHCTBHEe HAa paloTy MEepBUYHO-
ro 9JieMeHTa, TaK Kak OHa BEI3LIRAET CHH2KEHHUe HAMpSIKeHU:d
Ha 3axHMax 3JeMeHTa.

[TostoMy Bo BCex mepBHYHBIX 9JEMEHTaX, HMEIOMHUX
NPakTHYECKOE NpPUMEHeHMe, JJIS yMeHbIUeHUdss BPeJHOro Jefi-
CTBHA MNONApH3aLUUK [PeLyCMaTpHBAIOTCSl Pa3iHyYHbIEe CHOCO<
Obl fenoasipH3auuy, T. €. YCTPAHEHHs BOAOPOJA C MOBEpPX-
HOCTH MOJOXKHTeJbHOro aJaekTposa. CywHOCTb cnocoba je-
MOJISIPU3AIAKM COCTONT B TOM, YTO BOKDYT MOJOXKHTENBHOIO
SMEKTPONA  pacmojaraeTcsd arjioMepar  ([enodasipu3artop),
KOTOPHI# MNOrJoILaeT BOXOPOA B MOMEHT €ro  BhblAeJeHHs.
Hemonsipusatop B COBPeMEHHLIX MEPBHYHBIX  SJEMEHTAX
COCTOMT B OCHOBHOM H3 MeJKO Pa3MOJOTBIX MEPEeKHUCH Map-
ragua u rpadara.



DJIEKTPUYECKHUE XAPAKTEPUCTHKH TNEPBHY.

HbIX 9JIEMEHTOB

VLM

24 NEKTPOJIBV)KYILIAS cHia, BHYyTpEHHEE CoO-
NPOTHBJEHHE M HANPSAKEHUEe DANEeMEHTA. Bh-
me GBUIO yKa3aHO, YTo GJarofapsi PacTBOPEHHI0 LHUHKOBOH
IUIACTHHKH B 3JIEKTPOJIHMTE HA 3aKMMax [EPBUUHOTO SJeMeH-
Ta MOJYdaeTCs] PA3HOCTb DJIEKTPHUECKHX MOTEHIHAJOB, TaK
HasbiBaeMasl SJEKTPOABUKYLLAs cuna (34c). DAc 3/IeMeHTa
H3MepsieTcsl NPH PAasOMKHYTOH BHeUIHed mem#, T. €. 9AC
€CTb HallpdAXKeHHe Ha 3axumax 3JEeMeHTa Ge3 HarpyskHu.

Hanpagsenye R BennunHa 31C H3MepsieTcs B
moka r-..».-a—q BoJibTaX (6). ONBT MOKa3bl-
BaeT, YTo 3/C 3JieMEeHTa 3aBH-

+% %;-—- CHT OT XMMHUYECKHX CBOHCTB

— L aKTHUBHBIX MaTepHaJIOB, H3 KO-

L || TOpBIX COCTaBJieH 3JIeMedT —

- /}_:;-F: = 9JIGKTPOJIOB H JIEKTPOJIUTA, H

- - - = COBEpIIEHHO He SaBHUCHT HH

7 I OT pasMepoB, HH OT GOpMBI

B % Rt _ KaK caMmoro 3JieMeHTa, Tak H

Y - Y- 9JIEKTPOJIOB. Temneparypa

- - - = SJICKTPOJINTY BJHFACT HA BeJH-
YHHY 5AC B CaMoii He3HauH-

Puc. 2. PaGora nepBuYHOTO 3J€- TesbHOl crenenH. Tossko Ipu

MeHTA Ha BHEIUHIOI HArpysky. JAOCTaTOYHO HH3KHX TeMIepa-

Typax, OMH3KHX K TeMmmepary-

pe 3ameps3aHus JIEKTPOJHUTA, 3IAC PE3KO MOHHZKAETCA. Hpn

8aMEP3aHUH 2JEKTPOJIUTA 3AC CTAHOBUTCHA paBHOﬁ HYy.J110,
H 3JeMeHT nepecTaér paGoTaTh.

Ecan sneMeHT 3aMKHYTb Ha KaKyio-1M00 HArpysky, TO

B 3aMKHYTO# Lenu MOHNET 3JMEKTPHUECKHH TOK, MPUUEM TOK
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6yner MpoOXOAHTb KaK IO BHEUIHEMY YYacTKy LeNH, T. €. ye-
pe3 Harpysky, Tak M [0 BHYTDEHHEMY y4acTKy LEH, T. e.
yepe3 caMblil JeMeHT (puc. 2).

Kaxzaelfi yyacTox Takoil Lend MMeeT CBOIO BEIHUHHY
conporupieHuss. IlycTb cONpOTHBJIEHHe BHEIIHEro yyacTka
nenu 6ymer R om, a BHyTpeHHero yuactka — r oM. Torma
ofiee conporuBiende Bced uenu R ,;, Oyner paBHO

Ro6u4=R+rOM' (1)

Bremnee compoTuBieHHe R onpejessiercss Harpyskoi.
BuyTpeHHee CONpOTHBJIEHHE 7 3aBUCUT OT CBOHCTB MaTepHa-
JIOB, U3 KOTOPHIX H3rOTOBJIEH 3JIEMEHT, T. €. OT CONpPOTHBJEs
HUSI SJIEKTPOJIOB, SJIEKTPOJNHTA H JAENOJsIPU3aTopa M OT pac-
CTOSIHMSI, KOTOPO€ NPOXOAUT 3JNEKTPUUECKUH TOK MO STUM Be-
IeCTBaM, T. €. OT KOHCTPYKLHH 3JIeMeHTa.

RHyTpeHHee COINPOTHBJEHHE 3aBHCHT TaKXKe OT TeMIIes
pPaTyphl 3JIEKTPOJIUTA H CTENEHH Pa3psIKEHHOCTH SJEeMeHra.

BeauunHy TOKa paspsiia SJeMEHTa MOXKHO ONpPELENUThb
no 3akony Owma:

I= E = E
Rosy, R+r

roe E — snc snemenra B 8.
Onpenenssa E u3 yp-Hua (2), nmoiayuum:

E=IR+Ir. 3)

V3 paBerctBa (3) BHIHO, UTO He BCA 3IC DJIEMEHTA pacs
Xofyercs: moJiesHo. Hactp sAc pacxofyercss Ha NpeofoJieHHe
conporiiBienus BHemsedl uenmu (/R), uacth ke eé 3arpaun-
BAaeTCA HA INPEONOJICHHE BHYTPEHHErO CONPOTHBJEHHS CaMO«
ro snementa (Ir).

Benvunna [R sABNSIeTCS! MOJIE3HO PAacXOAyeMOH dYacTLiO
5IC W HAa3bBaeTCs HANpAKeHHeM Ha 3aXHMax SJEMEHTa,
OHa Tax e, KaK M 3JC, H3MepSeTcs B BOJbTaX.

Hanpsixkenne Ha 3a:kuMax 3JeMeHTa NPHHATO 0GO3HA-
gats Gyksoit U.

3amenus B Buipaxenun (3) IR na U, moayuum

aMnep, (2)

E=U++Ir. (4)
Bripaxkenne (4) MOKHO NpPeACTaBUTh B  CIEAYIOIIEM
BHIE:
U=E—Ir. (5)

®opmyna (5) MNOKA3LHIBAET 3aBHCHMOCTh  HANpPSKEHHs
Ha 3a)XMMax HCTOUHHKA TOKA OT ero 3JC, BHYTPEHHEro co-
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NpPOTHBJAEHHS W BEJHUHHBl paspagHoro Toka. Paccmarpusas
5Ty (OpMyJly, MOXHO CAeJaThb CJAeAYyIOlile BBIBOAL:

1) HanpsXeHne Ha 3axKUMax dJeMeHTa BCErAa MeHbIe
31C HA BeJHUHHY NAJIeHUsl HANpSKEeHHs BHYTPH CAMOro 3Jjes
MeHTa;

2) BanpskeHWe Ha 3aXKHMax 3JeMeHTa YMeHbaeTcd €
yBeJM4eHHeM pPaspsIIHOro TOKa;

3) HanpsKeHHWe Ha 3a;KHMax 3JeMeHTa YMeHbIIaeTcs ¢
yBEJIUYEHHEM €ro BHYTPEHHEro conpoTuBieHusl. B cBoio oue-
pelb BHYTPEHHEE CONPOTHBJEHHE 3JeMeHTa 3aBHCHT OT TeMs
nepartypel ero 3JexTpoauTa. BceneacTBue 3TOro  uaMeHenue
TeMIepaTyphl CKa3LiBaeTCsl HAa HM3MEHEHHH HaTlpsiKeHHs 3Jes
menTa. [Ipy GonbloM MOHMKEHHH TEMIEPATYPH HANpsiKes
HHUEe 3JeMEHTa YMEeHbIIAETCS B 3HAUUTENbHOH CTeleHH, TOraa
KaK 3JC SJeMeHTa oOCTaércd TMOYTH HEH3MEHHOH (CM.
crp. 8).

Tak kak nepBuuHble 3JeMEHTHl B NPAKTHYECKHX  YCJIO-
BHAX JIOJIKHHE paboTaTb Ha Kakyioo-Au00 HArpysky, 1o H
v NpoBepaATh HX CledyeT He MO 3JC, a MO
p HaNpsXKeHHIO, T. €. MOX HAarpysxofl, Kkak

[IoOKa3aHo Ha pHC. 3; u3MepeHUe HaXO
NPOU3BOJAHUTE GHICTPO, YTOGH HE CJHIIKOM
paspsaxaTh 3JeMeHT.

I'lpn npoBepke snemeHros cienyer oG-
pamiaTh BHHUMaHHE Ha HeOOXOAHMMOCTDb
9HCTOTHl KOHTAKTHHIX MOBEPXHOCTEH H
IUVIOTHOCTb KOHTAKTOB  COeLHHHTeJbHBIX
npoBoAHHKOB. Muaue Gosmbmioe (nomosnu-
TEJbHOE) CONPOTHBAEHHE B KOHTAKTax

2y BLI3OBET MajieHHe HANpSKeHHs B HHX, a
HanpsiKeHHe Ha Harpy3Ke GyLeT CHUKEHO.
Puc. 3. Cxema uenat-  Camo coGofi pasymeercsi, 4To TpeGo-

TaHusg TEPBHUYIHOIrO

9JIEMEHTA., BaHHe IJIOTHOCTH KOHTaKTOB OTHOCHTCH

He TOJIbKO K CJy4aio MPOBEPKH 3jAeMeH-
TOB, HO B TakOH Xe, ecid He B Goabluell Mepe, K 3KCNJoa-
TalHKY 3JIEMEHTOB.

EMgocTph 3neMenTa. EMROCTHO mepBHYHOrO 3ie-
MeHTa Ha3bIBAlOT KOJHMYECTBO 3JEKTPHUYECTBA, KOIopoe OH
cnocoGeH O1/1aTh OpH oOnpele8HHBIX YCJIOBHAX  paspaja.
EMKOCTh MepBUYHLIX 9JEeMEHTOB 3aBHCHT OT KOJHYeCTBa H
XUMHYECKHX CBOHCTB aKTHBHLIX MAaTepHaJlOB, KOTOpHIE BCTY-
NalT Mexay coGofi B XHMHUECKOe B3alMONeHCTBHE BHYTPH
9J1EMEHTOB.
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[IpakTHueckne HCNBEITAHUS NEPBUYHBIX SJISMEHTOB IIOK3e
3bIBAIOT, YTO UX €MKOCTb 3aBHCHUT TaKXe OT YCJIOBHH paszpsle
na, a HMEHHO:

1) or BeqnuHMHBI Pa3pAMHOro ToKa: yeM OOJbIIHA TOK

norpebiserca OT 9JEeMEHTa, TeM MEHbIIYI0O €MKOCTb MOKHO
OT HEero MOJIyYHTh;

2) or pexuMa paboOTH SJE€MEHTa, T. €. BEHETCA JH pPase
PSII HENPEpPLIBHO HJIM C NepephiBaMH; B MNOCJASAHEM CJyyae
OT ®JIeMeHTa MOXeT ObiTh nojaydyeHa 6oJgbliiasi €MKOCTb NpPH
YCJIOBHH, €CJIH TepPepPhIBBl HE OYeHb BEJNHKH; NPH  GONBIIKX
llepepbiBAX 3HAYUTEJbHAsl 4acTh €MKOCTH VHIET Ha CcaMo-<
paspsan, 0 uéM OoJjiee noapoOHO OyHeT pacCcKasaHo HaJblie;

3) or TeMmnepaTtypel, NPH KOTOPOH HNPOUCXOAHT paspsn
9JIeMeHTa: YeM HHXXe TeMIeparypa, TeM MEHbIIYI0O €MKOCTh
OT/AEeT 3JIeMEeHT;

4) oT BeNMYMHB! IPENEJbHOrO HAaNpPSXKEHHs, KO KOTOPO=
o NPOM3BOLAUTCA paspsAl: yeM HHKe 9TO HANpsKeHHe, TeM
COJbIIYIO €MKOCTH MOXKHO INOJYYUTBH OT SJEMEHTA.

C H3MeHeHHeM VCJOBHH paspsifa MeHIeTcsI H €MKOCTh
pieMenTa. [losToMy mpu ykasaHuu €MKOCTH SJIEMEHTa YKa-
3LIBAIOTCS TaKXe ¥ YCJAOBHUS, NPH KOTOPLIX MOJKEH IMPOHCe
XOJUTh paspsif. Tak HanpuMep, BeJHUHNHA EMKOCTH HJIEMEH«
ToB THna 6CMBJI, ykaszaHgass Ha HX STHKETKaX, COOTBETCTw
BYeT HElpEepPLIBHOMY pa3psny 9JieMeHTa Ha NOCTOSIHHOE BHEIIl«
Hee CONNOTHBIIRHHE B & OM 10 HAIPSIKEHHUS Ha 3aXHuMax
saeMmenta 0,7 8 npu temmeparype or +16 mo -+25°L.

EmkocTh 3jeMeHTOB Q H3MepsilOT B ammep-yacax (coe
KpaléHHo a-4), T. e, NPOH3BEAEHHEeM BeJHUYUHBI PaspsIHOTO
ToKa / B amrepax Ha 4YHCJIO 4yacoB palboThl sJjeMeHTa { JO
NOCTHXKEHHS SJIEMEHTOM IIPEAEJbHOI0 HANpSIXKEeHHS

Q = ]><t =[{ q-4. (6)

Qopmysna (6) mnoxkasbiBaeT MaTeMaTHUYECKYIO BaBLCHa
MOCTh MexXay TpeMms BeauuuHamu Q, I u £ Eciu u3BecTHH
Jio0vie JIBe U3 9STHX BEJNHUYHH, TO BCErja MOKHO oOmpene-
JUTH HEHU3BECTHYIO TpeTbld. Tak Hanpumep, SJEeMEHT
S8CMB/ umeer &mxocts 45 a-u. TpeSyerca onpeneiuTb,
CKOJIbKO 4acoB MoxeT paloTaTh TAKOH 2JIEMEHT, €CJIH HOD9
MaJIbHBIA paspsafubil ToK y Hero 50 muanaumamnep (0,05 ame«
nepa).

Thozeraensem 3tH mauMuie B G-ay (6):

43 = 0,05,
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OnpenenseMm £:
4D
0,05

CaenoBatenbHo, sjgeMedT 3CMBJI, ecaun ero paspsaxkarb
HODMaJbHBIM TOKOM, MoxeT paGorate 900 yacos.

Herpynano cooGpasuth, YTO €Ciu pPas3pAaHblid TOK YMEHb-
INUTh BIBOE, TO BpeMs pas3psna YBeJHUUYHTCSI BABOE H
byner 1800 gacos.

CamMopaspsanx JeMeHTOB, B KaxiaoM mnepBuy-
HOM 3JIeMeHTe, IOMHMO OCHOBHBIX 3JEeKTPOXUMHUUYECKUX IIpPO-
I1eCCOB, MPOHUCXOAALIMX BO BpeMs pabOThl 3JeMeHTa, HaNJIo-
JaloTcd Takxke MM0OOUYHbIE 3JEKTPOXMMHUUECKHE IPOLIECCHI,
BhI3bIBAlOIIHe OEeCcIoJie3dVI0 TPATy MeTaJdJa OTPHUIATEABHOIO
[oJiIoca M JenoJasapu3aropa. IDTH NoOOUHBIE MPOIECCH, IIpO-
JCcXOMdlIde KakK BO BpeMms paboThl 3JieMeHTa Ha Harpysky,
TaK U B nepuoj ero Oe3neiCTBHSA, TOJYUHJIU HAa3BaHHUE Ca-
mopaspsaga. Camopaspsig — 3TO OJHO H3 CaMbIX BpeAHbIX
SIBJIEHUU B 9JIEMEHTEe, TAK KAaK OH 3HAuUuTeJbHO CHHUIKAeT
éMKOCTb 3JIeMEHTa W MNPUBOJAUT K MNpeXJIeBpEMEHHOMY Bbl-
XOJly ero u3 CTposl.

VIHTeHCHBHOCTb  CaMopa3psifa,  COMNPOBOXKAAIOIIErocsd
PAaCTBOPEHHEM OTPHUIIATEJILHOTO 3JEKTPOAA B 3JIEKTPOJHUTE
(He3aBHCHMO OT Toro, paboraer HJH He padoTaeT JEMEHT),
3aBHCHT OT KOJHMYECTBA NPHUMECEH IPYruX METaJJoB (Kejesa,
CBHHIIA) B LUHKE, H3 KOTOPOI0 U3TOTOBJISETCS OTPUILATEbHbI
9JIEKTPOM, U OT IMJIOXOM H3OJALHUH MEKIY OTIENABHBIMH 3JIe-
MeHTaMH, CoOeJUHEHHBIMU B Oarapeto. CJieayeT OTMETUTD, UTO
camMopaapsj YBeJHUMBAETCsS IPH MOBBLILUEHHH TEMIIEPaTypHI.

Tak kKak camopaspsa B 3JeMeHTaxX MPOHUCXOOUT U INpHU
UX Oe3eUCTBHU, TO NPU MIJUTEJBHOM HX XPaHEHHH OHU
TEePAIOT 3HAUUTEJbHYIO YaCTh €MKOCTH.

[Ipu onpeneneHun KauecTBa 3JI€MEHTOB MPUXOIUTCH YUU-
TBIBATb JAaTy HX H3TOTOBJEHHS. DTO HMeeT  CYIIeCTBeHHNe
3HAYeHHE, IMOTOMY UTO 3dJeMeHTbl 00JaalT CIOCOOHOCThIO
COXPAHATH CBOM 3JIEKTpHUECKHE CBOHCTBA, INIaBHbBIM 00pa-
30M, €MKOCTb M HaMps:KeHue, B TEYEHHE OIPEeIeJEHHOIO
cpoka. JlaTel BbIMycKa TOro MJAM HHOrO 3JjeMeHTa ujau Oarta-
peH OOBbIUHO NMPHBOASATCA Ha HX STHKETKaX.

{ = G00 uyac.
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COEOAUHEHUE 3JEMEHTOB B BATAPEHU

(17 JTIWH nepBuuHbli dj€MEHT HAET HE3HAUHTEJbHOE Has
npﬁn{eHHe U JONYCKAaeT CPaBHUTEJbHO HeOOJbIION paspsiis
Heli TOK. [I03TOMYy Ha mpakTHKe OTAeNbHbie SJEMEHTH IpH«
MEHSIIOT pefKo, & COeIMHSIIOT UX OnpeleséHHBIM o006pasoM
IPyr ¢ APyroM B TakK HasbiBaemble Oataped. [IpumeHsioTcs
TpH crnocofa COeJHHEHHH 3JeMEHTOB — TOCJeL0oBaTelbHOe,
mapaJjuieJibHoe H CMelllaHHOe COeNUHEHHE.

[TocnenoBatenbHoe coenunenue [lpu no-

CJIeNOBATENbLHOM COE€AHHEHHH IOJOXKHTEJbHBIH ITOJIOC OJHO«
ro 3JeMeHTa COeJUHSeT- -+

Ci C OTPHUIUATEJILHLIM
BTODOrO,  IIOJIOKHUTEJIb-
HBIH TOJIIOC BTOPOIO 3JIe-
MeHra — C OTpPHUIlaTe/Ib=
HBIM IOJIIOCOM TpEeThero
u T A Ilpy 3TOM OTpH-
laTeJbHBIK IIOJIIOC IIep-
BOTO 23JIEeMEHTa U I0JIO-
JKUTEJbHBIH IIOJIIOC [10C-
JIEIIHEr0 OCTalTCAd CBO-
OOMHBIMHE H SIBJSIOTCSA
OoOILIMMH noJwocamu 6a-
TapeH.

[ locheoBaTesibHOE CO-
eIMHCHHE SJIEMEHTOB B
varapero VCJIOBHBIE

cXxeMaTuuecKne H300paxKeHHs TaKOoro COeJHHEHHUS MpeacraB-
JIeHbl Ha pHuC. 4.

[Ipu mocaemoBaTeNbHOM COEIHMHEHHMH Ha CXeMax IpHHA-
vo uzcOpaxarb Oaraped, He TMOKAa3biBasg COESHUHHUTEbHBIX

— 3 —

Puc. 4. ITocaenoBaresbHoe CoelHHEHHS®
3JIeMEeHTOB.
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IPOBOJAHHKOB MEXJY 3JeMeHTaMU. EcAu 4YHCIO 3JIEMEHTOB
B 6Garapee BeAHKO, TO OGHYHO H300paXKaKT TOJLKO IepPBLil
M NOCJIEHHHHA 3JE€MEHTHI, a MEXJAY HUMHU MOKa3hBalOT IYHK-
THPHYIO JHHHIO, 0003HAUYAIOIYIO MPONYHIEHHbLIE 3JIeMEeHTHI.

B cayuae mocjenOBATEJbHOTO COESAUHEHHUS 3JEeMEHTOB
snc 6aTapen paBHA CyMMe 3JC OTHEJbHBIX 3JEMEHTOB, BHYT-
peHHee CONpPOTHBJEHHe OarapeHu TakKKe PaBHO CyMMe BHYT-
PEHHHUX CONPOTHUBJIEHHH OTHENbHBIX 3JIeMeHTOB. EMKocTb
Takon OaTtapen paBHA E€MKOCTH OJHOIO 3JEMEHTAa, IO3TOMY
paspAOHBIM TOK B CjlIy4ae MOCIEA0BATEJNBHOIO0 COEIUHEHHS]
9JIEMEHTOB MOXHO NOTpeOJAThL JHIIL TAKOH BENHYHHEBI, Ka-
KYIO MOXKEeT JaBaTh OJAuH 3JeMmeHT. [locienosaTesibHOE CO-
elUHEeHHEe 3JEMEHTOB NPUMEHSIOT B TeX CJAy4yasax, KOraa tpe-
Oyercss UMeTh OOJBIIYVIO 3JC.

HyxH0 NMOMHUTL, 4TO NpPU MOCASNOBATEILHOM COefHHe-
HHH 3JICMEHTOB, YBCJAHYHUBAA HX YHCJIO, MOXHO VYBEJIHYHTDH
9ic 6arapen N0 AOOOH BeJHUYHHBL, IIPH 3TOM, KaK yXKe yKa-
3hIBAJIOCh, MAKCHMAJbHBIA Pa3pAfHBIA TOK' 6aTapenu oOCraér-
Cqd TakKoO# e, KaK V OJXHOTO OTHEeJLHOI'0 9JeMeHTa, BXOIf-
nmero B e cocraB. Eciau, Hanpumep, coenuHedbl NMOCHIEI0Ba-
TeJbHO TPH 3dJeMeHTa (puC. 4), KaxKAbl# U3 KOTOPHIX HMeEeT
src 1,5 8, éMkocTh 30 a-% ¥ MAKCUMAJbLHALIA Pa3PS/iHbI TOX
200 ma, To Bca Garapesa 6yaer umerb 34c 1,6 X3 =45 s,
émkocTh 30 a-¢ M MakcUMaJbHBIE paspamHbii Toxk 200 Ma.

[lapanneanrHoe coefuHenue, Ilpu napanjens-
HOM COEJHHEHHH BCe IOJIOXHUTENbHBIE IOAKCH  OTACALHBIX

Puc. 5. TlapanrensHoe coe/lHHEHHe 2J£MEHTOB

3JEMEHTOB COEJHHESIOTCS BMECTe OJHHM IPOBOAOM, 0o0pasysd
IPU 3TOM IOJIOKHUTENLHBIA moJiioc Oaraped, & OTpHIaTENb-
Hhie JIOJIOCH STHX 3JEMEHTOB COEIUHAIOTCH PMCCTE JAPYTruUM
poOBOJAOM, 00pasyda OTPULlATECILHBIA nodoc Oarapew.
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[IapannenvHoe coefuHEHHe SJeMeHTOB B 0arapeio H yc-
JOBHOE cXeMaTHueckoe u3obpaixkeHue TaKOro COeAHHEHHd
NpeACTaBJeHbl Ha pUC. O.

[Ipy napannesbHOM COeNHHEHHMH 3JEMEHTOB SAC Oarapeu
paBHa 3AC OJHOrO %JeMeHTa, 3aro BEJHYMHA e pas3psAfHOro
TOKa pAaBHA CyMMe pPaspaIHbIX TOKOB KaXJOre 3sJjieMeHTa
sToll Garapen. EMKocTh Tako# Garaped Takmxe paBHa CymMe
EMKOCTEH BCeX 3JIEMEHTOB, BXOISILIHX B e€é cocraB. Beauuus
Ha BHYTPEHHEro CONpoTHBJeHusi O0aTaped BO CTOJBKO pas
MEHbILIe BHYTPEHHEro CONDPOTHBJACHHS ONHOrO 3JIeMEeHTa,
CKOJMIhKO 3JIEMEHTOB BXOJHT B €& COCTaB.

[lapannenbHoe coeldnHeHHe SJEMEHTOB NPUMEHSIIOT B TeX
cayuyasiX, KOrna XOTAT NOJYYUTh DOJbIIYIO EMKOCTE U 00Jh-
WA pa3pAAHBIH TOK, YeM 3TO MOXKET JONYyCTHTh OIHH 3Je
meHT. IlycTh, HanpuMmep, COeAHHEHH MapaJjnenbHO TPH 3Jie-
MeHTa (pHC. ), uMelonine 3AC KaXAbd no 1,5 8, €EMKOCTB
30 a-4 u MakcumanawHblH paspsaaublil Tok 200 ma. barapes
npu stoM Oyaer umerb 31a¢ 1,6 8 émkocrh 30 X3 =90 a-«
H MakcuMmadbHbld paspafnbii Tok 200 X 3 =600 sa.

CMemaHnHoe coenubenue, [Ilpy cMmMemanHoM
COeHHEHHH HEKOTOpOe YHCJIO JAeMEHTOB COERHHSIETCS MO

Puc. 6. Cumeriaguoe coeiuHeHie SJIEMEHTOB.

CJHeAORETONILHO, 4 3aTeéM HECKOJNBLKO TAaKHUX Tpynm CcoeguHs«
IOTCA MexXAy coboi napajeybHo.

CMmelmianHoe coejlMHeHUe 3JeMeHTOB B Oarapero U yCJOoB-
HOe cxXemaTtuueckoe wu300pa)kKeHue 3TOTO COeNUHEHHs Mpef-
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cTaBJeHbl Ha puc. 6. Ha atoM pucyHke B BUIe npuMepa no-
Ka34aHO CMelldaHHOe coelrHeHHe U3 O JIeMEHTOB, MpHUEM B
JIBYX Tpynnax TPH 3JeMeHT4 COEIHHEHBI MeXAy coOod mo-
CJIe0BaTeJbLHO, a CaMH rPYHIlbl COelUMHEHbl MeXAy CcoOoH
napanjenanbso. CMellaHHOe COeIUMHEHHe MpejcTaBaseT coOoH,
TakuM oOpa3om, KOMOWHALMIO H3 MOCAEHOBATENBHOIO W MNa-
paJeJabHOro coeluHeHUd 3JjeMmeHTOB. [lpu cmemansom co-
elMHEeHUH 3JeMEHTOB CVIIECTBYIOT CJeAyIoLiHe COOTHOLllle-
HUS:
1) snc OGartapen OoJgblle 30C KaXIAOro 3JeMeHTa BO
CTOJIBKO Pa3, CKOJbKO 3JIEMEHTOB BKJIIOUGHO MOCJEI0BATENb-

HO B KaxXJaoH rpynmne. JaAc Oarapen He 3aBUCHUT OT KOJHye-
CTBA mapaJjuesbHbIX [PYII,;

2) éMKocTe Oaraped W MAaKCUMAJIbHBIA Pa3pAadHBIA  TOK
e€ BO CTOJIbKO pas O0oJiblle €MKOCTH U MAaKCHUMAaJbHOrO pas-
PAJHOTO TOKA OJHOr0 3JeMEeHTa, CKOJBKO MapaJJiesibHbIX
rpynn umeercst B 6arapee. EMKOCThL 6atapen U €€ MaKCH-
MaJIbHbIH pa3psiiHbIA TOK He 3aBHCAT OT YHCJaa T0CJaeJ0oBa-
TCJILHO COEIUMHEHHBLIX B Ka)KJAOH rpynmne 3JeMeHTOB. Tak Ha-
npuMmep, ecjdu HyxxkHa Oarapess ¢ 3aC B 4,0 8, pmawuasg pas-
paaubil Tok 200 ma, a umeroTcd 3JeMeHTH ¢ 34C B 1,0 8 u
MaKCUMaJibHbIM pas3psanHblM ToKoM 100 ma, To HeoOXOoLuMD
COCTAaBUTH JBe IMapaJielibHble IPYNIbl, a KAXKAYI0O TCpynmnv
00pa3oBaTh K3 TPEX 3JIEMEHTOB, BKAIOUEHHBIX [OCJL0EA-
TeJIbHO, T. €. HCIMO0Jb30BaTh BCero 6 3JeMEeHTOB.



SJEMEHTEI, BbIITYCKAEMDBIE
[NPOMbBILUIJIEHHOCTBIO

4 POMDBIIJIEHHOCTD npousBoautr Tax nassiBaeMmble

cyxHe 3JeMeHThl M Oaraped IABYX CHCTEM — MapraHueBoOH
JeNoJIIpU3aliy H MapraHueBO-BO3AYILIHOH JenoJsipu3aluH.

YCTPOHCTBO CYXOTO
9JeMeHTa C MaprasHle-
ol nenoansapusanuei Cy-
XOH 3JIEMEeHT C MapraHiieBoH Je-
nojasipusanuern  u3obpaxKeéH Ha
puc. 7. B uenrpe sJjieMeHTa IIO-
MEILAETCd YrOJbHBIH CTepKeHb
(1), SABASIOUIMICA MOJOKUTENb-
HbIM MOJIIOCOM 3JieMeHTa, Boxkpyr
YrOJbHOIO CTEPKHS PaCHoJIONKeH
arjioMepar-upenodaspusarop  (2),
OGEPHYTBIH MHUTKAJEM.

Jlenondpusarop  COCTONT K3
MEJIKO Pas3MOJIOTBIX TNepCKHCH
Mapranua, rpagura " CaxH, 3a-
MOYEHHBIX B PacTBCGpe HallaThipsl.

YTOJIBHBIH 3JIEKTPOJ BMECTE C
arJioMepaToM  MNOMeIldeTcsd B
IIUHKOBOU KOpoOKe (J), kKotopasag Puc. 7. Yerpoiicteo mnepsuu-
ABJSETCA OTPUUATeJbHBIM MoJjato- HOT OBO;"‘;“;E‘S;?I p;a gﬁfg ;Hue'
COM H OJHOBDEMEHHO COCYIOM

ojaeMeHTa, Ha nHe HMHKOBOH KOPOOKHM HAXOAHUTCS KapTOHIAs

npoknaznxka (4), usonupyioulas arjaomepar oT IHHKA. [Ipo-
CTPAHCTBO MEXKIY arjoMepaTtoM H CTeHKaMH IHHKOBOY KO-
poOKH 3anojiHeHo nacToi (D), cocrosilell U3 pacTBOpa Ha-
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IIaTeIpsd (SJIEKTPOJIUT), KOTODPHI 3arymiéd MNIUeHHYHOH WJH
KapTO(hEJbHON MYKOH ¢ HNPUMEChIO XJIOPHUCTOIO LHHKA. XJIO-
PUCTHIH IMHK NpefOXpaHsieT A1acTy OT 3arHUBAHUS M BBICHI-
xanud. IloBepx arjomepara moJioxkeHa nponapadUHHPOBAH-
Hasg KapTOHHAas NpokJajaka (6), Ha KOTOPYIO Hachinau CJOMH
OIMJIOK WJIM rpeyHeBod gysru (7). CBepxXy uMeercss BrOpad

KapTOHHAaa NpPOKJaaka (0), mosepx KOTOpoH HaauT CJof
CMOJIBl (9).

B BepxHefi yactu dJeMeHTa MMEIOTCA 1Ba oTBoxa (M3
H30JIMPOBAHHOIO THOKOro MPOBOAHHKA): OT yroJasuoro (10) u
ot 1HHKOoBoro (/J) snaekrponoB. Kpome Toro, B BepxHel 4acTH
sjleMeHTa BCTaBJieHa CTekAsiHHasa TpyOouka (//) nas Bbl-
Xola rasos, obpasywouniuxcg B aJjemeHte npu pabore., CHa-
PYXH LHHKOBBIA COCYHA MHOKPHIT H30JHUPVYIOIIHM COCTaBOM H
OKJieeH KapTtoHoM ([2).

[Ipencrapyenne 0 HApPY:XKHOM BHIE CYXHX DJEMEHTOB €
MapraHueBCOl penoJisipusanyel MOXKHO MMOJIYUHTH U3 pHC. 8.

DAC CYyXOro 3JeMeHTa paBHa
1,4 — 1,6 8, BHyTpeHHee cONpo-
TUBJIEHHE 3aBUCHT OT pPasMepos
9JIeMEHTa KU CTeNeHH ero paspsiia
U UMeeT BeJIMUHWHY MNopsigka HO-
Jlel oMa B OOJIbILIUX 3JIeMeHTax U
HECKOJbBKO OM — B MaJnx. Cy-
XHE€ 3SJIEMEHTBl OYeHb YAOO0HEI
T€M, YTO OHHU IOCTOSHHO TOTORBI
K neicruio. Hepgocratkom  ux
AIBJIIETCS CPaBHUTEJLHO MJjioxas
COXPAHHOCTb BCJIEJICTBHE BbICHI«
XaHUA [MacThl H camopaspsjia.
IIMHKOBBIfI 3JEKTPOJ MOCTENEHHO
pacTBOpPSAETCHd B 3JEKTPOJHTE, H
EMKOCTh  3JIEeMEHTa 3aMEeTHO
yMenbiiaerca, Yepes 1,5—2 ro-
la pgaxe He paborabnipil e
MEHT YacTO MNPHUXOIHUT B HEroJ-

HOCTb.

YCTpOHCTBO CcyXOro sJeMeHTa ¢ Map-

raHlleBO-BO3AYIMHOK penoagpusanunefd. Occ-

OEHHOCTb CYXHX 3JIEMEHTOB C MapraHIeBO-BO3AYUIHOH mero-
asapusanued (CMBJL) cocrour B TOM, uro penosispusannd
B HHX MPOU3BOJHTCHA OJHOBPCMEHHO noA HOeHCTBUHEeM KHCJO-

pona Bo3Ayxa H nepekucu mapranna. Ilo csoemy ycrpofi-
—— ]

Puc. 8. Hapyxuniil Bug
CYXOro 9JjieMeHTa,




CTBY 3TH 3JIEMEHTBI HMEIOT HEKOTOphIE KOHCTPYKTHBHLIE OT-
JUUMSA MO CPABHEHMIO C CYXHMH 3JIeMEHTaMU ¢ MapraHmeBoOu

JlenoJisipu3alyen.

YCTPOHCTBO 3JIEMEHTA C MapraHileBo-BO3AVIIHOMN
Jigpu3anvell nmokKkasaHo Ha puc. 9.

JAE10-

Otnuyye 3JI¢MEHTa ¢ MapraHmeBO-BO3AYUIHOH HENONsIpH-
3alHed OT 3JIeMeHTa C MapraHuenod Jenodsgpusanued co-

CTOUT B TOM, U4TO Y NIEPBOro
Bepxlssd 4acThb
OCTACTCA HEOOBA3aHHOU U IIPU-
KpblTa KapTOHHOH KOPOOKOH.
OOCpazywoiueecssi Hal arjoMe-
paTcM  MPOCIPaHCTBO  COOG-
I1aeTCA C HAPV:KHLBIM BO3JLY-
XOM C MNOMOHIBID OIOHOM HJH
JIBYX  CTEKJSAHHBIX TpYOOK.
TpyOru 3axpriBacTCA poOKa-
MM JIJIsl IDeIOXPaHEHHsT NacThi
OT BHICHIXauuda. Bo Bpemsa pa-
OOTBl 2JIeMeHTa NPOCKH HOJK-
Hbl ObITh BBIHYTHI U3 TpYOOK.

ArjaomepaTr 3JieMEHTa - CO-
CTOUT U3 CMECH TIpadura,
AKTUBU3UPOBAHHOIO YIS H
MapraHueBoy Pyl

B pesyabratre TOro, 4tro B
asiementTax CMBJI npume-
HACTCH JenoJigipu3auusa Kak 3a
CueT MapraHuUeBOro JenoJig-
puUsatopa, Tak U 3a CUYET KHC-

araomepara T

(melpan mpybka

A/ ) 'ﬁ?‘
' z-&. Selet:*
m
T

R3] (MGa
S BT Hapmon
“Onunku

" F
w®

=
=

Depegka

shah 2 .
AR T

"3'3*,{':(* 2 ..}- eRL &

gl qapt Moy Wt S Yhap SRl TR divgh AR : i

DNANNY
S

R

B S S N TN

GO\
b y a
: l z‘ . s
:,' :

3.
el . o dh i#“wfﬂk

AL v%‘*’é >
R %E%‘E:%}éfy Civarika
N

N ’ﬁ(

'l""’m‘”’

Puc. 9. ¥YerpolictBo nepsAyHOro
31eMEHTa C

LVIIHON JenoJJsipu3aiyel.

MapraHiepo-Bo3-

JIOpoLa BO3JAyXa €MKOCTb HX IO CPABHEHHUIO C 3JieME€HTaMH
TaKUX K€ p23MepOB MapraHucBoOi AeNOoJIspU3alHH YBeJHuyH-

BA€TCA 0DOUTU BIABOE,

[Ipu skcnsocatauuu 3JEMEHTOB
HMEeThp B BHJY, UTO OHH OO0SITCA meperpysku

CMBJI HeoOXoauMO
ropaszfo 00Jib-

lle, ueM apyruae aneMeHTHl. [Ipn Hes3HauuTesLHOM npeBHIIIE-
HUH BEJHUYMHBI paspsagHoro toka sjgeMeHt CMB/l nauyunaer
paBoTarb KakK OOLIUHBIA 3JIEMEHT ¢ MAapraHiueBOH HENOJIsipH-

3aleil, a 3aTeM IIpH yBEJHUYEHUH PaspsgHOro ToOka, AdxK3
Xy:Ke OOBIUHOrO 3JjieMeHTa. HanpsixkeHue U €MKOCTb 3JIeMEH-

Ta NMPU STOM CHJIBIIO CHHKAIOTCH.
— ]9 —.
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Korna tpebyerca nmoJayuutbh ot 3jementroB CMBJL 60Jb-
VIO BEJUUYUHY PaA3PANHQIO TOKA, HYKHO COEJUHHUTh 3TH
9JIEMEHTHl MapaJjuleJbHO C TAKHUM pacyeToM, 4yTtoOnl paspsd-
HBIA TOK KaXXJoro 3JjeMeHra Obll B npenenax JOoNyCTUMOH

HOPMHBL.
O00O3HayeHHs CYXHX 3JeMeHTOB. B o0060-

SHAUCHHE JIeMEHTa ¢ Mapra’HuleBOU IeIoJyIspuU3anued BXOHAST
nudpel (or 1 o 4) u 6ykBul. IlepBag nuppa B 0603HauUeHHH
THIIA 3JIeMeHTa YKa3blBaeT YCJOBHO pa3Mmep 3JjeMeHTa H xa-
PARTEPHU3YET ero €MKOCTb. JJjieMeHTaM HaHMEHBIIHX pa3Me-
pOB, a cJenoBaTeJibHO, M HAHMEHbIIeH EMKOCTH COOTBET-
crByeT nmudpa 1, smemenram HauboJbllero pasMmepa, a 3Ha-
yuT 4 HaunOoJiblIeH eMKocTd, — nudpa 4. [lanee nocse
nudpel uaér 6yksa C; 3T0 03HAyaer, 4YTO JEMEHT CYXOH C
MapranieBoil penojspusanued. 3areM B O00OO3HAUEHHH THIIA
sjeMeHTa UAYT OYKBHI JI, X wam ¥, xapakrepusymwolie mnpe-
JI€JIBI TEMIIEpATyphl, B KOTOPHIX MOxKeT paloTaTp 3JEMEHT.
OJieMeHThl, 0003HauenHble OyKBOH JI (JneTHue), moryr pabo-
TaTh npu Temnepatrypax or — 20 mo + 60° LI. Daemenrtsi,
o003HaueHHble OYKBOH X (XOJIOLOCTOHKHE), MpeAHa3HAYEeHbI
IJasi paboThl TakxkKe B 3UMHHX YCJOBHUSAX, OHH PabOTaIOT IIpH
TeMmneparypax or — 40 no -+ 40° LI. DneMenTts, B 0603HAa-~
YeHUH KOTOpPHIX uMeercss OykBa ¥ (yHUBepcaJibHbIE), MOTYT

pabGorath npu ‘Temmneparypax or — 40 go -+ 60°. B koHue

0003HAuUEHUSA 3JIEMEeHTa CTOUT 4YHCJO0, o003Hayallllee HOMH-
HaJbHYIO €MKOCTh B Q-4 (HOMHHAJbHbIe €MKOCTH H HAaIps-

JKeHHusi BcexX 3jeMeHToB THHIa G OTHOCATCSI K Temeparype
oT +15 mo —+25°L1). ~

Ecau, Hanpumep, sjgemenT HaswiBaeTcss 3C-JI-30, To 3TO
O3HAYaeT, YTO 3TOT JIEMEHT TPEThero pasMepa, CyXOoH, JieTe
HUHA U uMeeT €MKOCThL 30 a-4. O6 0003HAuUeHUU CYXHX DJiee
MEHTOB C MapraHueBO-BO3AVINHOHA JenoJsipusanuerd OyIer
CKa3aHO HHUXKE,

Pce onucannble BHIILIE CyxXue 3J€eMEHTH MOTYT IpHMe-
HATbCA JJIs1 COCTaBJIeHHA OaTaped HakKaJja paaHoJiaMil,




HAKAJIbHBIE BATAPEH

T

POMBIIIJIEHHOCTD Boimyckaer cnoen#atbHO IJis
HakaJa paxuosnamn cyxue Garapeu BHC-100 (BHC — Gara-
pest HakasbHas cyxas). Kaxnas rtakas Gartapes cobupaercs
U3 12 cyxux 37€MeHTOB, COCAHHEHHBIX MapaJslieJbHO H 3aKJIo-
yéHHBIX B OJHY OOLIYI0 KapTOHHYIO KOpoGKy. Hauanbpnas snc
6atapen BHC-100 paBna 1,5 8, émkocts 100 a-4 npu pasps-
Jle Ha comporuBieHue B 10 om no Hanpsixenus 0,7 8, Mak-
cHMaJbHBIA paspsmubiii Tok 150 Ma.

DJileMeHThl ¢ MapraHIeBO-BO3AYILHON AenoapH3anied Bhl-
nyckarorcss gayx tumoB — 3CMBJI u 6CMBJI. B 31ux
o6o3HayeHUAX mNepBas Ludpa
yKasblBaeT YCJIOBHO  pasmep
9JIeMeHTa, a OyKBBl 03HAYaIOT,
YTO 3JEMEeHT CyXoH Mapras-
LeBO-BO3AYIIHOH [JenoJspHusa-
nun. dDnement tuna 3CMBJ
HMeeT HAYaJbHYI0 E€MKOCTb
45 @-4 ¥ HOMHHAJbHBIH pas-
psnubt Tok 50 ma. Y aJje-
Meara 6CMBJ] HauanibHad
émxkocrs 150 a-# W HOMHHAJMDb-
HbIH paspsgHb Tok 150 ma.

B mHacrosimiee BpeMs OJs
HaKama = pajHoNaMil  BBUIY- puo 10 Hapyxmsi san Garapen
cKaercs crelyaabHasg Garapes BHC-MBJI-500
BHC-MBJ/I-500  (puc. 10).

Sra Gartapest COCTOHT U3 ueThipEx djeMenToB THma 6CMBJL,
NOMeIUEHHBIX B ONHOM KOpoOGKe H COeMMHEHHBIX MEXAY CO-
6oit napasnenbro. Kopo6ka cBepxy 3aiuTa TOJICTHIM CILJIOII=
HBIM CJIOEM CHelHaJbHOH CMOJIBL, B KOTOPOM OCTaBJCHH
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JIZIIb OTBEPCTHSl AJig JOCTYNa BO3AyXa, TaK HasbiBaeMble
«Jpixaresbabie» orBeperus, Barapes BHC-MBJI-500 umeer
CHEMHYIO KapTOHHYIO KpeIIKY. Bo Bpems paGorel Garapeu
KpblllKa ROJiKHA OblTh 0053aTeNbHO CHATA, BO BpeMs Ges-
IeiicTBusl 6aTtapesl JOJMKHA OBbITh 3aKphITa KPBIIIKOH.
Barapes BHC-MBJI-500 umeer sznc 1,4 8, HOMHHAJbHYIO
émxocts 500 @-# nmpu paspsge Ha CONpPOTHBJEHHe 5 om JO
KoHeuynoro Hanpsixenus 0,7 8, JONyCTHMas BeJHYHHA pas-
psigHoro Toka cocrasiasier 0,5 a. Barapen BHC-MBJI-500
OYeHb YAOGHHI B SKCIJIOATAIMH, TAK KaK OHH H306aBASIOT OT
HCOGXOMUMOCTH COGHpATh CJOXKHble 6aTaped Hakaja H3 OT-
JeJbHBIX 3JEMEHTOB. Tak HanpuMmep, AJsl NHTaHAS Hakaja
papuosamn npuéMmunka «Ponuna» BroJsHe JOCTATOYHO ABYX
6arapeit BHC-MBJI-500, coennHEHHBIX ROCIEAOBATEJIBHO.



AHOJHbBIE BATAPEA

% ‘T,',}j

HOJIHBIE 6arapen AjJa NMHTaHHA paguONpPHEMHMKOB
COGHpPalOTCA U3 GONBLIIOFO KONHMYECTBA MaJeHbKHX CYXHX
CTaKAHYHKOBBIX 5JI€MEHTOB, COENAHHAEMEX MOCAEI0BATEILHO
H Haxofsmuxca B obuieM KapToHHOM ytasipe. YcrpoficTo
rakoli GaTapem nokasaHo Ha pHc. 11.

Puc. 11. Ycrpoficteo cyxoft amoxnoft Gatapew tuna BAC.

ITpombllIeHHOCTh BHIYCKaeT aHOAHBIE GaTaped pasjud-
HBIX TMDOB. Yaule scero Berpevatorcs Gatapen thnma DBAG
(Garapes anonHas cyxas).

B ycnosHoM oGosnaueHun Tmna Gatapew, KpoMe OykB
BAC, ykashiBaeTcs Takxe Hanpsukenne Garapen (80 uid
60), sateM unyr Gyksu X, J1 unn ¥, xapaxkrepusyioliae npe-
JieNbl TEMIIEPATyphl, B KOTOPHIX MOXeT paboraTh Garapes;
B KOHIE CTOHT YHCJIO, O3Hayamoulee MKocTh Garapeu. Eciau
B 0603Hauennu GaTapen crout emé Gyksa I, To 970 3HAUHT,
gyro Garapes coGpaHa He u3 OGHIYHHX CTAKAHYHUKOBHIX 3Je-
MEHTOB, a M3 IJIOCKHX, TaK Ha3blBAEMbIX TraJleTHBRIX »3Jje-
MEHTOB.
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Ecan, wanpumep, Gatapes uMeer  0003HayeHHs
BAC-80-J1-0,9, T0 3T0 clenyer moHHMaTh TaK: GaTapes aHO-
Hag cyxaa Ha 80 e, jgeTHas, éMKocTbio 0,9 a-4. OGo3HayeHue
BAC-T-60-X-1,3 pacmudposbiBaerca: Garapes aHoaHas cy-
Xas U3 rajeTHoX ajeMeHTOB Ha 60 8, xoJomocTofikas, &M-
Kocthio 1,3 a-u.

Barapen tuna BAC-80 cocraBienbl u3 60 sneMeHTOB H
HX HavajJbHas sAc okoao 100 8. EMkocTe Takux Gatapeit
paBHa | @-u, HOMMHAJNBHBIN paspsiaubiil Tok 10 ma.

Barapen thna BAC-60 cocrosit u3 40 3/eMEHTOB H HMe-
IOT HauanlbHyl0 34c okojqo 70 8, émkoctb 0,5 a-4 U HOMH-
HaJbHEI paspsanaHblil Toxk 10 ma.

Ins HaunGosee NMOJHOTO HMCNOJNB30BAaHHS GaTaped THOA
BAC cexkunoHHPOBaHH, T. €., KpOMe BHIBOZHBIX HPOBOIHHKOB
OT NMEePBOTO H MOCJeNHEro "3JIeMEHTOB, HMEIOT BBIBOABI OT He-
KOTOPBHIX [IPOMEXYTOUHBIX aJeMeHToB. Tak, y Garapes Tuma
BAC-80 umetorcs 4 BBIBOAHBIX NpoBOAHHKA: —, +60, +80 u
=90 s.

Barapen tvna BAC ofnajaior CpaBHATENBHO MaJjof
&MKOCTbIO H MO3TOMY OYeHb HESKOHOMHUYHBI B 3KCIJIOATALKH.

B HacTosiniee BpeMsl NPOMBILIIEHHOCTh BBITYCKAET aHOI-
HEle OaTapen Gosbuoit éMkoctd. K uncny takux Gatapedl or-
Hocutca Gatapes BC-70, kotopas cocrout u3 50 mocienosa-
TeJbHO COCAMHEHHBIX CYXHX 3JIEMEHTOB, WMeeT 3AC 75 8 U
€MKOCTb 5 q-u mpu paspsnHOM ToKe 8 ma, RO HanpsXKeHHA
45 8. Dra Gatapesa uMeeT Bcero 4 BHIBOIHBLIX MPOBOXHUKA, a
umenno: —, + 52, + 63 u + 75 a. -

Barapes B2C-45 cocrout u3 35 cyxux 3j€MeHTOB THNA
2C u oGiajaer HavaJbHOR 9xC OKoJO 47 8. EMKocTh €€
8 @-4, a HoMyHaNBHBIA paspanHblil TOK 20 xa.

HauGospuiyio éMKkoCTh HMEeT aHOAHag OGarapes THIA
BC-MBJ1-45. Ona cocrout u3 36 3JIeMeHTOB C MapraHueso-
Bo3aywwHO# Jenonspusaunedl. EE€ Hawaabmas snc 50 6,
émkocTb 10 @-4 u MakcuMaJspHbli pas3panssifl Tox 20 ma. ba-
tapes BC-MBJI-45 coGupaercss B KapTOHHOH KopoOke pas-
mepamu 280280110 mm. B Kphillke KOpoOKH HMEOTCA
8aKjeeHHble GyMaroffl OTBepCTHs, NpeAHa3HAYeHHBle I/ HO-
CTyma BO3[yXa BHYTpb 6aTapen AJs BO3LYIUHOH JenoJsipH-
sauuu. [Ipu BKIOUEHHH HOBOH GaTaped B NPUEMHHUK HYZXKHO
STH OTBEPCTHS OTKPHITH, IPOPBAB Gymary.

Anonubie GaTapedn MOXKHO Takxke COCTaBJATh H3  He-
CKOJIbKHX GaTapeek mjsi KapMaHHoro ¢onapsa (0603HayaoT-
ea KBC), coenuusas ux Mexnay co6oifl mocjenoBaTeNbHO.



BbIGOP CYXHUX 3JIEMEHTOB U BATAPEM

U OBPAILEHUE C HUMH

‘/‘ PU BBIBOPE THHOB CyXHX 3/€MEHTOB | farapeit
ANl MUTAaHAST PAfMONPUEMHHKOB CJENyeT YUHTHIBATh, 4TO
nuranue OyIeT TeM SKOHOMHYHEe, ueM GoJbliell 8MKOCTH
TIPUMEHSIIOTCS 3JIeMeHTsl M Garapeu. [Tosromy Juis nuranus
pasvonpUEéMHHKOB CJefyeT BLIOUpaTh GaTapen GoJblued
éMKoCTH.

C 3Tofi TOUKH 3DEHHs] CyXHe 3JeMeHTH H 6arapem THOA
3C, BAC-60, BAC-80 u T. I. IpUMEHSITH 4/ MATAHHUS PafHO-
npréMHHKOB HEBBIFOAHO.

B kauecrse Haka/ibHbIX 6aTapel MOXKHO pPEeKOMEHIOBATh
Gatapen Tthma 6CMBJII # BHC-MBJI-500, a B KkauectBe
aHonHbulx Garapeit — BC-70 u BCMB/I-45.

[lepBonayaspgble 3aTpaTel Ha NpHO6GpeTeHHe TakKux Ga-
Tapell GydyT HECKONBKO GOJblle CTOMMOCTH 3JIEMEHTOB THMNA
3C u Garape#t Tana BAC, onHako, B nponecce 3KCIJIOATALUH
6aTaped 60JblION EMKOCTH BOOJHE ce6sl OKYOAT, TaK Kak
CpOK HX CJyxO0bl ropa3zno 6oJbtile, 4eM CpoK cnyx6bl 6arapei
Mano# éMkocTH. Taxk HanpuMep, Npy NUTAHKH AHOAOB JaMil
npueémMuanka «PoanHa» cpok cayKG6bl TPEx MOCIEOBATENBHO
coeaunénnbix Garapedi BC-MBJI-45 Gymer 8—10 wmecsues,
B TO BpeMsl KaK CPOK CJYKOLl [BYX MOCJHeNOBAaTENbHO COeNU-
néunblx Gartapeit BAC-60 orpanuunsaercsi cpokoM 2—3 Mme-
csua.

EMKoCTb cyxux sJjieMeHTOB M Garapeil, oGo3HaueHHas Ha
3THKETKAaX, BJSETCA BeJHYMHOH CPefHedl U MOXeT OblTb MO-
JiyueHa npu onpefenéHHbIX ycjoBuAX paspsaa. llpu yseau-
YeHUH pa3pAAHOro TOKa Bbllle HOMHHAJbHOIO OTAaBaeMas
BJieMeHTaMH EMKOCTb yMeHbllaeTcs, NPHYEM yMeHblLeHHe
&MKOCTH NPOUCXOAUT B GOJIbILEH CTeNEeHH, 4EM yBEJIHUEHHE



BEJIMUYHHB paspsnHoro Toka, Tak, y snementa 3CMBJI npu
yBeJUUEHHH TOKA paspsia OPOTHB HOMHMHAJDBHOTO, HanpH-
mep, B 2,5 pasa, €éMKOCTh yMeHbWIHTCA B 3 pasa, a CpOK
cayx6pl  ero cCOKpaTuTCa COOTBETCTBeHHO B 7,5 pasa. [Ipnm
yMeHbIIEHHH Pa3paAHOTO TOKA [0 CPaBHEHHI C HOMHHAJb-
HbIM OTAaRaeMas sjeMeHTaMH EMKOCTb yBeauuusaercd. On-
HaKO Opu OYeHb cJ1aGOM paspsafHOM TOKe mpollecc paspsifa
OyZneT CJUMIKOM JIATEJNbHBIM ¥ NIPH 3TOM HAYHET CKA3LIBATh-
€ caMopa3psill, KOTOPbIi yMeHbIIaeT [OJe3HYI0 E&MKOCTh
ssnementoB. [loatoMy cienyer BHOHpAaTe TakHe SJAEMEHTH H
6atapen, AJf KOTOPHIX HOMHHaJbHHIE paspsAHHB TOK HE
CHJIbHO OTJIMYAETCss OT TOKA3, HOTPeG/seMOro BO BpeMa HX
9KCIJI0a1 UMM,

[apanTupoBaunas €MKOCTb SJEMEHTOB 3aBHUCHT TaKXe OT
BEJIHYHHL KOHEYHOrO HANpsKEHHs, A0 KOTOPOH NPOU3BOAHT-
cs1 ux paspan. EMKOCTb H COOTBETCTBEHHO CpOK CJyXKGhl
9J1eMeHTOB GYAyT TeM GoJblle, 9eM HHXKe BeJUYHHA KOHEd-

Paspawennsre
. 496y snexenms
Coemun oy |
ICHEHIT
—

0,96

O O
248

Puc. 12. CxeMma COE/HHEHHSI CBEXErO H Pa3paKEHHBIX
9/1eMEHTOB B HakalbHOW fartapee,

Horo Hanpsxenus. [Ipekpaiuenne paspaga npyu GoJjiee BLICO-
KOM HafpsiKeHHH [MPHBOLUT K HEOOJNHOMY HCIOJL30BaHHIO
9JIeMEHTOB.

Tax kak y Bcex THIOB CYXHX ;eMEHTOB KOHEYHOe Ha-
npsxesue paspana pasHo 0,7 6, To B TeueHHe BCEro BpeMe-
HU pa3psaja Hanps:KeHHE yMeHblIaeTcs, OpUMepHO, B ABa
pasa (or 1,4—1,5 8 no 0,7 8).

B OO6bIYHBIX YCJOBHAX NUTAHHA JNaMO C LBYXBOJBTOBBIM
HakaJoM Garapes Hakaja NOJMHA COCTOATh U3 JBYX NOCJe-
[OBATENbHO COEAUHEHHBIX 9JEeMeHTOB (mOHATHO, YTO TaKuX
Tpynn MoKeT OHITb HECKOJBbKO H COGAHHEHB! OHH MEXKAY CO-
6ol no/KHH GbITh NapantensHo). Jas stofl neau raxkas Ga-
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Tapes MOJKeT OBITb HCHNOJb30BaHA JO Hampsikenua 1,8 8, Te,
10 0,9 8 Ha onMH 3JIeMeHT. DTO O3HAYAET, YTO EMKOCTL 3Je-
MeHTOB GYZeT HCHOJIb30BaHA AAJIEKO HENOJHOCTLHIO.

JIJsl TOBBILIEHHSl HCIOJB30BaHUA &MKOCTH YaCTHYHO pas-
pAXKeHHBIX 3JIEMEHTOB NpH NHTAHHM JIAMI JBYXBOJBTOBOH
Cepur PEKOMEHIYeTCsi MPUMEHSTh CMEIIaHHOe COeiuHeHue,
TPYNOHPYS paspsixKeHHBlE 3JEMEHTbl H CBEXHH 3JIEMEHT,
KaK YKas3aHo Ha puc. 12.

Ananornynbie cooGparkeHHsl OTHOCATCA W K HCIOJIL30OBa-
HHIO aHONHBEIX Garaped. AnoxHble Garapen tuma BAC-60 u
BAC-80 umeroT NpoMexKyTOYHBIE BBIBOJABI, KOTODHIMH H CJig-
JyeT IMOJIb30BaThcA HaJJleKamuM 06pasoM.

[Ipennonoxum, uTo AJsd NHTaHHS npuéMuEKa «Poxuna»
B pacnopsixenun umetorca G6arapen BAC-80. Mmes B Buay,
YTO NpUEMHHK «PojnHa

MOKET .,  YIOBJIETBOPH+ Sru mposeds. npu-

TeJbHO paboTaTh U MpH ””‘ggw;,”,%%”

NOHHXKEHHOM  aHOJHOM

HaNpsXKeHHH, MO2KHO, - s

HamnpHMep, peKOMeHJO- +60480+90

BaTh: B3fTh fiBe GaTapeu 9

tuna BAC-80 u coenu- -

HHTb HX [apaJjlielibHo, 50480499

KaK YyKa3aHO Ha pHC. J

13a. Hanpsuxenne ystoit 4 | " 1
Garapen, cocTofuieil U3 = s = G040
IByX NapalulejbHO Ccoe-

nuHéHHBIX Oartapeft, Oy- E)L ‘l"—'_"—lT ?
JeT LOoJible OocTaBaThcAa = e 00
Ha yposHe 100 6 u 3Ha- +80:80:90 + 808080
YHTEJIBHO MeJJieHHee 3)1_ — |
CHHXKAThCA O Halpsixke- [ o o e o d
Hua 80 8, ueM y OmHOHN +6-80+90 + 6048090

Garapen. Korza Gatapes
HEeCKOJIbKO PaspsiuTcs H
npUeMHHK  HauHET pa-
6oTaTbh THXO, TO CJEAYET e€ OTKIIOYHTb OT NPHEMHEKA H CHe-
JiaTb Toc/efioBaTesbioe coenunenne Garaped BAC-80. Ilpu
9TOM BBIBOJHbI€ NPCOBOAHIHKH HYXKHO COeQHHHTb MEXAY CO-
60fi Tax, Kak yka3aHo Ha puc. 136.

Korna nanpsamerne Takofl GarapeH NOHHM3HTCA H NpHEM-
HHMK HauHeT paborath cjaabee, caenyer no06aBUTb CHavaJja
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Puc. 13. Cxemnl coelMHEHHH aHOXHBIX
6araped.



eimé OQHy CEKUHMIO BTopoil Garapeu (puc. 138), a satem mno
Mepe HeOGXOAMMOCTH MOJIHOCTBIO BKJIOUHTH BCIO BTOPYIO 6a-
Tapeio (puc. 13e).

[Ipu mokynke cyxux sJeMeHTOB H GaTapell HeoGXOAHMO
ofpallaTh BHHMaHHe Ha ATy BBIIYCKa HX 3aBOJOM, KOTOpas
o0bIYHO yKaswlBaeTca Ha 3THKeTKe. He caemyer npuoGperatsb
TaKue 3JIeMeHThl ¥ GarapeH, KOTOPhle [OJIO JeXaJd Ha
CKJIaZle U CPOK COXPAHHOCTH KOTODBIX HCTEKAET.

Bce sseMenTel m 6aTapen Kak AefCTBYIOLIWE, TaK M 3a-
nacHble Heo6XOAUMO JepkaTb B CYXOM IMPOXJaZHOM MecTe
H ofGeperaTtb UX OT IBUIM U 3arps3HeHHd.

. Hu B KoeM ciyuae Hesb3s poGOBAThL 3JIEMEHTH H Gara-
peH «Ha HCKPY», T. €. 3aMblKaTb HX HaKODOTKO, a TaK¥ke pas-
pAXKaTb TOKOM BbIIIE NpeNesbHOH BeJHYUHBL.

Y sneMmeHTOB H 6aTapell ¢ MapraHueBO-BO3LYIIHOH H€MO0-
Jsipu3aluell «AbIXaTeJbHbE» OTBEPCTHS BO BpeMs paGoThl
IOJIKHBl OBITb OTKPBITH, & [0 OKOMuYaHHM pabOTbl HX CJie-
IyeT 3aKylOpUBaTh NpoGKaMy.

Ilpn npucoennHenyun GaTaped K NPUEMHHKY HYXKHO CJies
JUTb 3a TeM, 4TOObl He IepenyTaTh NOJSAPHOCTL GaTapefi H
yT06El O OmMOKe He NPHCOEAMHHTb AHOIHYIO GaTapew K
8a)KMMaM, K KOTOpbIM NOAKJIOYaercss Garapess Hakajaa., Ecau
HeoOXOJMMO NPEKPAaTHTh NPHEM Ha HENPOLOJKHTENBHOE Epe-
Msi, TO MOXKHO OI'DaHHYUTBCS BBIKJIIOUEHHEM OaTapen Hakaja
NOBOPOTOM BBIKJIOYaTesass Ha npuémuuke. Ecnu npuém npe-
KpalllaeTC Ha MPOROJIKUTEJNBHOE BpeMsi, TO HeOGXOIHMO
IPOBOJHUKK GaTaped HaKajla U aHOAA COBCEM OTCOEIMHHTh
oT NpuUéMHHKa. DTO CHOCOGCTBYeT YAJHHEHHIO CPOKOB CJYHK-
6bl Kak GaTapell, TaK H HEKOTOPbIX HeTajiell MpUEMHHKA.

Ilpu Hcnmonb3oBaHMM AJISI NUTAHHA DaAHONpUEMHHKA CY-
XHMX 3JeMeHTOB u 6GaTapell ¢ BO3LYyUIHO-MapraHieBod nero-
JspH3anuell cJaefyeT HMeTh B BHIY, YTO 4Yepe3 <«IblXxaTesb-
Hble» OTBEPCTHSI HOBOJLHO GEHICTPO HCNApseTcss 3JeKTPOJIUT,
B pesysabrare saementol u 6arapen MBI Tepsitor paGoro-
CHOCOGHOCTD el N0 TOro, KaK H3PacXOAyIoTCs MaTepHal
(IMHK) OTPHLATENBHOTO 3JEeKTPOna W arjoMepar.

UTto6bl BOCCTAHOBUTH PaGOTOCNOCOGHOCTb TAKHX 3J€MeH-
TOB U 6aTapel, Hy:KHO B KaxKAblii dJeMEHT 4epe3 «Abixa-
TeJAbHOE» OTBepCTHEe HAJUTh okoso 20 kyb. cm pacTBOpa Ha-
mateipst (15—20 e nawarteps Ha cTakaH BOAbl) HJH B Kpa#-
HeM CJIydae TaKoe K€ KOJIHUeCTBO YHCTOH KHNAYEHOH BOABI
Ilocsie 3T0r0 3/1EMEHT HOJIKEH «OTHOXHYTH» B TeUeHHe CYTOK,

A
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COIEPXAHHE

IlpemuciaoBre . . & 5 & .« 3 . . . .
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