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Mpegucnosune

Jleto. )Kapa, OT KOTOpPOW x0o4eTcs CNpsiTaTbCA B necy, Ha
6epery peuyku, o3epa unu Mops. Ho Bedb COBPEMEHHbIN Heno—
BEK AaBHO yXe ABNAeTCA “WHGOPMronukoM” — notpeburtenem
(TouHee, nornoTuTenem) pasHoo6pa3HOM WH(OpMauuK, OCo-
6eHHO OT 6bITOBbIX ayano U BUAEOYCTPOUCTB. Takue nepeHoc—
Hble ycTpoicTsa paboTaloT oT akKyMynaTopos, 6atapein mnu
oTAeNbHbIX ranbBaHWYECKUX INEMEHTOB, KONMUYECTBO KOTOPbLIX
B annapare MoxxeT ObiTb OT 0gHOro Ao gecaru-gseHaguyatu. Mx
MPVHATO HA3LIBATb XUMUWYECKUMIU UCTOYHNKaMK Toka{XUT) XUT
pacnagaloTcs Ha ABe rpynnbl: NepBu4HbIe AN 0aHOPa3oBbie B
BUAE ranbeaHU4ecKux anementos 'O u barapent U3 HUX b u
BTOpUHHbIE UNW MHOTOPa30BLie B BUAE aKKYMYNATOPHbLIX 3ne—
MeHTOB (akkyMynaTopoB) A3 u 6atapen us Hux Ab. [ins cokpa-
WeHWs B AanbHelLweM Mbi OyaeM Nonb3oBaTbCA 0606ujaoWUMK
abOpesunartypamu: N3b — AnA ranbBaHUYECKUX INEMEHTOB U
6aTtapew n3 Hux n A9b — gnsa akKyMynsaToOpoB u 6atapen U3 Hux.

PoCCUACKWIA pLIHOK B HacTosWee BpeMsi HaCbILEeH cambiMu
pa3noobpasHbiMu XWUT pasnuuHbix 3NeKTpOXUMUHECKUX CUC—
TeM. Bce OHU B sipkux “ofiexXkax”, Ha KOTOpbIX Macca 3amMaHyu—-
BbIX NpUnaraTenbHblX O CaMbiX—CaMbIX UX 60MbLKX AOCTOUHCT~
Bax. MaccoBbii noTpebuTens “orAyweHHLIA® U “ocnenneHHbLIn”
3TON peKnamon TepseTcs U Hepeako BbibupaeT XUT u npucno-
cobNeHNs AN HUX He NO TEXHUHECKUM NnapameTpam, a no YeHe.
Ho goporne XUT He Bcerga camble nydwue, geweBble He Bce—
rga cambie naoxue. 3TO NOATBEPXKAAETCA TeCTaMn HesaBUCH-—
MbiIX UccnegoBaHui Kak oteyectBeHHbiMK (CINTPOC), Tak u 3a-
pPYy6eXXHbIMK.

“Wkean” vMnopTHbIX XUT He Mor He Bbi3BaThb U COOTBETCT—
BYIOWero “MH(opMaLKoHHOro Wwkeana’. B peknaMHbix NUCTOB—
Kax, 6yknetax, B CTaTbsX 3apybexKHbIX XypHANoB Ha pyccKOM
A3blke pacckasbiBaeTca 0 XUT 3apybexxHbix (pupM. T Mare—
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puansl 4acTo HenpodeccuoHasbHbl U NOMTH BCerga fpuykpa—
WWMBAIOT AOCTOMHCTBA, O KOTOPbIX B HUX NUWeTCS. B pasnu4HbIx
Tectax XUT, nog ¢dnarom AocTynHACTU UX naTpebuTento, He-
peaKo UMeeT MeCTO HeCOOTBETCTBUE HOPMaMm MeX AYHAPOAHbIX
U OTE4eCTBEHHbIX CTAaHAapTOB, NO3TOMY OHW 4acTo BMECTO No-
MolM noTpebutento ewe 6onblie 3anyThIBalOT ero.

Kak >xe npaBunbHO nogxoauts K Boibopy XUT? EcTb nin no-
HATHble 60NLWWHCTBY NOTEeHUWanbHbIx noTpebutenen XMNT na-
pameTpbl? B TpakTaTe “O6 yme®, HanucaHHoM euwje 8 1758 rogy
Knog Menbeeuvn nncan: “3HaHne HEKOTOPbLIX NPUHLMMOB BaXK—
Hee 3HaHus MHorux hakTos”. JTOT Te3uc 6bin NoATBEpXAeH
nonynapHbiMK Spotuiopamn No ManorabapuTHbIM UCTOYHWKaM
Toka (U3garensctBo “Pagno v css3b”) U MO ranbBaHUHECKUM
aneMeHTaMm Ans ANeKTPOHHbIX Yacos (M3garenscTeo “flernpom—
6bITM34aT"). ATUM TE3UCOM U onpeaenseTcs Coaep>kaHue 3ToN
6powtopbl.

Bce rnaBbl HA4YMHAKTCA C U3A0XKEHUA NPUHUUNOB pPaboThbl
XUT gaHHo® rpynnbi MAW NPUCNOCo6NEHNI, a KOHYAIOTCs Npak-—
TUHECKUMK pekoMeHAauusMn no ux Bbibopy. Bo BBegeHnn ga-
eTCA Kparkas XapakTepucTuKa COBPEMEHHOro POCCUUCKOro
pbiHka XWUT, B nepson 1 BTOpOM rnaesax pacCMOTPeHbl ogHopa—
3oBble XUT umnuHapu4ecKon, raneTHon U AUCKOBLIX KOHCTPYK—
Uun, B TPETbeW — MHOoropasoBbie (BTOpU4dHble) XNT B Buae
aKKyMyNsTOPOB U 3apAaHbIX YCTPOWCTB K HUM. B npunoxxeHusx
npuBeAeHbl CBOAHLIE TAONWLbI aHANOrOB U OCHOBHbLIE PYCCKO— U
aHrnonAablyHble cneynanbHble TepMUHBI. ITnasHas uenb 6powio-
pbl 3aKSI0YAETCH B TOM, 4TOObI MOMOYb MACCOBOMY HMTaTENIO U
noTpebuTenio pasobparTbCcs ¢ 0CHOBaMU paboTbl COBPEMEHHbIX
XWUT, patb eMy pekoMeHAaLUM MO WX NpaBUnbLHOMYy BbiOOpy W
BO3MOXHbIM 3ameHaM. OHa 6yaeTt nones3Ha CTygeHTam pagno-
TeXHUYECKUX creuuancHoCTen, AucTpubbioTepaM u aunepam,
TOPrYIOUMM ranbBaHUHECKUMU 3nieMEHTaMK1, akKyMynaTopamu
n 6artapesimu U3 HUX.

BBefeHue

B.1. O6uue nonoxeuus

HeyKMoHHLIM pOCT 4Yucna pasHooOpasHbiX MUHWATIOPHbIX
annapatos 6bITOBOM 3neKTpoHnku (AB3J) B BUAE paaguonpuem—
HWKOB, MarHUTOPOHOB U MarHMTON, pa3HoobpasHbIX NNenepos,
TENeBU30poB, KanNbKYNATOPOB U INEKTPOHHLIX 3aMUCHbIX KHU—
XKEK, 4acoB, TaUMepOoB W APYrMX YCTPOWUCTB C aBTOHOMHbIM M-
TaHueM notpebosan aHanoOrM4yHOro pocTa MpPou3BOACTBA U
o6vema npogax XWUT. B nocnegHee spems o6beM npogax XUT
B MUpe exerogHo ysenundusaetcs Ha 10 ~ 15%, 4TO no4TH
BTPoe H6onblwe nNpupocTta obbema NPoAaK NPOAYKTOB MUTAHKA.
Mo oueHke 3kcnepTos “OPT-peknama” Ao 1993 roga ocHOBHbIE
oTedecTBeHHbie npegnpuatus “Curkan’, “Qnactuk”, “Ypanane-~
MeHT” 1 psag Apyrux BbiNyckanu B rog ansi POCCUMCKOro pbiHKa
6onee 600 MmunnuoHos WTyk XUT. Jonsa uMmnoptHbix XUT 6bina
B 20 ...30 pa3 MeHblue. B HacTosLlee BPeMs KapTuHa ctana 06—
paTtHoi: umnopTHbIx XUT n conyTcTBYIOWMX YCTPOUCTB Ha Ha-
WeM pbiHKe CTano B HECKOMbLKO 8CATKOB pas 6onblie u NoaTo~
My KynuTb oTedecTseHHble Hegoporne XWUT (xoTA u He Bcerga
KayecTBEHHLIE) NPaKTU4ECKN HEBO3MOXKHO.

O HeuuBWAN3OBAHHOCTK POCCUUCKOro PbiHka XUT MOoXHO
FOBOPUTb MHOro WM Aonro. FpusefeM HeCKONLKO XapaKTepHbIX
npumepos. Po3Hu4HbIe LeHbl Ha XWUT ogHoro u Toro xe tuno-
pasmepa 0HON W TOMN Xe (hUPMbI MOTYT OTANHATLCA NO CTOW—
MOCTW B 2 ...4 pa3sa. JTa pasHuya bonblle y OTHOCUTENLHO
Aeusesbix (3B MapraHLeBo-UWHKOBOW CUCTEMbI C COMNEBbIM 3Ne—
KTponuToM. LleHbr Ha ankanuyeckue '3b y Hac Hepeako BLile
W NOYTW BCerga Ha yposHe LieH caMbix 6oratbix ctpaH Ob6bean—~
HeHHOW EBponbi. Ecnv cpaBHWTL ONTOBLIE U PO3HUYHbIE LEHbI,
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TO pasHuua Mexay HUMK ByaeT nexxatb B Npeaenax ot 151 oo
90%! Mpun cpaBHeHUM aHanorudHbix 3B poccunckoro U 3apy—
GEeXXHOro NPoM3BoACTBa Mbl YBUAUM, HTO POCCUMACKUE NpoaaroT
CBOIO 3Hepruio B 2 ...3 v 6onee pas gewesne, 4em 3apybexxHble.
Ecnv nocMoTpeTh CNCOK POCCUACKUX (PUPM B FIPUNOXKEHUN, TO
MOXXHO YBUAETb, 4YTO poccuickue cmpMel BbinyckarT XUT scex
COBPEMEHHbIX 3NEKTPOXUMUHECKUX CUCTEM: MapraHLeso—LH—
KOBble C COMEBbIM U LeNOYHbIM 3NEKTPOAUTOM U C BO3AYLLUHOW
Aenonspusauuen, cepebpsHO-LUMHKOBON W PTYTHO-LIMHKOBOW
(ABE pasHOBUAHOCTWU) CUCTEM, NIMTUEBbLIX CUCTEM CTaKAHYNKO—
BOM W OWCKOBOW KOHCTPYKLUWIA, CTAKAHYMKOBLIE U AUCKOBLIE
HUKeNb-KagMuesbie U cepebpAHO-LMHKOBbIE aKKYMYNATOPbI,
cBeTOBble HaTapeu U 3apsfHble YCTPOUCTBA.

[NaBHLIM HepocTaToK oTeyecTBeHHbix XUT B 60nblioM
pa3bpoce ypoBHA UX Ka4eCTBEHHbLIX NoKasaTenen, 4To 8 nep-
BYIO O4Yepefb CBA3AHO C OPraHU3auuoHHbLIMA HenonagkKamu B
NPOMbILIAEHHOCTH, @ He CO 3HaHUAMU U YMEHUSIMWU POCCUUCKUX
UHXEHepoB 1 pabouunx.

B ocHoBe paboTbl BCEX UCTOYHUKOB SHEPrun NUTaHUA ne-—
XUT obwun acbchekT npeobpasoBaHUsl XMMWHECKOW, CBETOBOW,
MEeXaHW4eCKOU U KakoW-nubo [pyrod 3Hepruv 8 anNeKTpudec—
Kyt0. [puMepamu peobpa3oBaHnsa XMMUHECKON IHEPrUun B 3N1e—
KTPUHECKylo ABNAIOTCA npeobpasoBaHnsa BO Bcex Buagax XUT
CBETOBOM — B COMHEYHbIX (NpaBunbHee B CBETOBLIX) HaTapesx,
MeXaHU4YECKOMN — B Py{HbIX INEKTPUHECKNX (POHApUKax C Mexa—
HUWYECKUM NPUBOAOM, B reHeparopax (B TOM YKCNE KaK 4acTu
BETPO3HEpPreTUHECKnUX yCTaHOBOK) U T.M.

B 3aBucuMOCTH OT KOHKpeTHbIX ycrnosun B XMT ucnonbay—
I0TCA PasNUYHbIE 3INEKTPOXUMUYECKUE CUCTEMbI, KOTOpbIe
00biMHO Ha3LIBAIOT MO MaTepuanam 3nNekTpogos. eoMeTpu-—
yeckasa copma XUT ponxHa yaoBNeTBOPATL AOCTATOYHO
NPOTUBOPEYUBOMY YCNOBUIO: obecnednTb MakcuManbHylo no-
BEPXHOCTb KOHTAKTa 3NeKTpoAoB B 3a4aHHOM MUHUMASIbHOM
obbeme. B ceetoBbix 6atapesix Cb -~ rnaBHoe B obecneyeHun
MakcuManLHOW nnowagu ceetonpuemMHuka v T.4a. Moatomy Bce
ABTOHOMHbIE WCTOYHUKK INEKTPUHECKON 3JHEepruu MNUTaHus
UMEIOT pasHoobpasHbie 3NEKTPOXUMUYECKHUE CUCTEMBI W KOH—
CTPYKLUMK. HUCNO KUCMONbL3yeMblX B HACTOsILEe BPEeMs 3MeKT~
poxuMHUyeckux cuctem bonee 10, a KOHCTPYKTOPCKUX TUMOPA3—
mMepoB — 6onee 1000. U3 atoro mHoroo6pasus Mbl Bbibepem
TONLKO T€ CUCTEMbl U KOMCTPYKLMKM, KOTOpble 4aule Bcero
KCNONb3yl0TCH B annapaType ObiToBON INEKTPOHUKW.
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Heckonbko cnoB o rpynnax ¢pupM, 4bsi Npoaykuus npeg-
cTasNeHa Ha POCCUACKOM pbiHke. Ecnu B HegaBHEM NpoLwnom
Mbl wHorga sugenu u nokynanu XUT cdupMm, npoaykumst KoTo-
pbix 6blna HaMm uasectHa no annapatam (PANASONIC, PHILIPS,
SONY, TOSHIBA, HITACHYI), To ceyac Ha HaleM pbiHKe npea-
cTaBneHa npogykuusi 6onee 60 conpm Amepukn, EBponbi, A3uu.
Naet HeBnaumas BOMHA MeXAY TaKuMW Me>KHaLUOHaNbHLIMKU
¢upmamu—rurantamu kak DURACELL (CLUA), SAFT (®Ppan-
uus), UCAR (CLLA), VARTA ([epmaHusi) ¢ 0AHOW CTOPOHbLI W
c¢upmamu Asum ¢ gpyrou. fepsble NpeacTaBAsIoT, B OCHOBHOM,
poporve 3B kak ankanuyeckomn (CO Weno4HbIM 31eKTPOoNn-—-
TOM), TaK ¥ 06bIMHOW MapraHLeBO—-LMHKOBOW CUCTEMbI (C cone—
BbIM 3NeKTPoANTOM). OHU BLINONHAIOTCSA, B OCHOBHOM, Ha €B~
PONENCKNX 3aBOZax C UCMONb30BAHWEM BLICOKOKAYECTBEHHbIX
MaTepuanos, COBPeMeHHbIX KOHCTPYKLUMA K TEXHONOMWH, HTO
NO3BONSAET AaBaTh CPOK COXPAHHOCTKM OT 5 A0 3 neT. A3natckue
¢hupMbl (KpoMe pacnonoxeHHbix B Anonuu, I0xHOK Kopee i,
YaCTUYHO, B TOHKOHre) B OCHOBHOM BbINYCKaOT OTHOCUTESbHO
pelwesble [Ib kak MapraHLeBoO-LMHKOBOK CUCTEMbI C CONEBLIM
3NEKTPONUTOM, TakK U CpegHen CTOUMOCTU CO WENMOYHbLIM IfeK—
TponuToM. OCHOBHbIE MPON3BOANTENKN PACNONoXeHbl B Kutae v
8 cTpaHax OkeaHuun. OHKN NCMonb3yloT cTapoe 0bopynoBaHue y
He O4YeHb COBPEeMEHHyI TexHonoruo, xora ux XWT wumelor
BNONHE COBPEMEHHLIN BHEWHUA BUA,.

B.2. Abbpesuartypbl
M OCHOBHble cTaHgapTHble TepmuHbl XUT

Obuee YUCNo OCHOBHLIX NOHATUW U NAPaMeTpoB U ux ab-
6pesuaTyp B 0611aCTV UCTOYHUKOB 3HEpPruy NMTaHua annaparos
6bITOBOW INEKTPOHUKN HeBenuko. OHn pekoMeHgoBaHbl MeX-
AyHAPOAHON 3NeKTPOTEXHUHECKON KOMUCCHEHR U NEXAT B OCHO—
Be CTaHAAPTOB pa3nuuHbix cTpaH. PUpMeHHan e TepMUHONo-
rMsa ropasago obwupHee no 06bLEMy 1 NPUYUHON 3TOro, B NEepBylo
odepeb, ABNAETCA XXenaHue OTropoauTLCA OT KOHKYPEHTOB,
NpPUAATbL CBOMM HE3HA4YUTeNbHbIM YCOBEPLUIEHCTBOBAHUAM OT~
T@HOK HOBWU3HbI U OPUrMHANBEHOCTHK, YTOOLI 3aBOEBATH PLIHOK U
KapMaH nokynarens.

JononHuTenbHbiM (HaKTOPOM ABAAETCA TO, YTO Mepesoj
TEXHWYECKUX TEPMWHOB Ha PYCCKUM A3bIK Hepeako penaiot
nogv snageloujue TONbKO pasroBOpHbIM, @ He TeXHWU4EeCKUM
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(npodpeccuoHanbHbIM) A3bikoMm. [103TOMY npu nepesoge, Ha-
NpUMep, aHrMIMMCKUX CNOB OHM BLIOMPAIOT Hambonee 3By4Hble,
HO panekue oT TEXHUHECKON CYWHOCTU U peKoMeHaauuk cTaH-
AapTOB CUHOHUMBI. XapaKTepHbIM NPUMEPOM 3TOr0 MOXKeT Cly—
XUTb NONYNSPHLIN TepMWH “6atapenka”. Ecnu nocMoTpeTsb B
aHrNO—pPYCCKWA cnosapb, TO U3 CEMU OCHOBHbLIX 3HaYeHWN aHr—
nuickoro cnosa Battery (ot 6atapen apTUNNepuUCKUX opyaun
A0 Habopa NCUXONOrnHeCcKUX TeCTOB) TONIbKO OAHO AAeTCH Kak
6arapes akKyMynsiTopos, a cnosoco4veTaHue Battery cell — Kak
ranbBaHUYecKUA 3NeMeHT. F1o3ToMy NOAYYUNOCh Tak, 4TO “OT-
pe3as” BTOpPYIO 4acTb TepMUHA NUXWe Nonynsapu3aTopbl cTanu
Has3blBaTb “OGarapenkaMun” ranbBaHU4ECKUEe U aKKYMyNATOpPHbIe
3NeMeHTbl U 6arapen U3 HUX, XOTS MeXAy 3TUMU MOHATUSIMK
BecbMa 6onblias pasHuya. HTo genatb, Korga Hekorga y4uTb—
CA 1, TeM bonee, YNTaTb CKydHble CTaH4apThI...

MUmeHHO noaToMy B Ha4ane 6poLlwiopbl Mbl noMeLaeM Kpart-
KWl nepeyeHb abbpesnaTyp v cTaHA4aPTHLIX TEPMUHOB XUMKWYEe-—
CKUX UCTOYHUKOB TOKA. JTOT nepedeHb 06NerdyuT YTeHwe Kak
3TOW, TakK U Apyrux kHUr no XUT.

A — aKKyMynaTop, ranbBaHU4eCKUA INEMeHT npeaHasHa-
YeHHbIM ANS MHOrOKpaTHOro paspsaa (go 500 ...1000 pas).

AB — akkymynatopHas 6atapes u3 COeAWHEHHLIX Mexay
coO0N aKKyMynaToOpOB, Kak Npasuno, 8 04HOM Kopnyce.

ABJ — annapaTtypa ObLITOBOW 3NEKTPOHUKU (paguonpueM—
HWKW, MarHUTonbl, TENEBU30PLI, NNelepbl U T.NM. YCTPOUCTBA).

AxTusHoe BeuwectBo XUT — BeleCcTBO, XMMUYECKas 3Hep—
rus kotoporo npu pabote XUT npespawjaercs B INeKTpuyec—
KYIO SHEPruIo.

AJ — akKKyMynATOpHbIM OTAENLHLIA 3NEMEHT (aKKYMYNSTOP).

AJb — obuwan abbpesmatypa Nnpu 0 gHOBPEMEHHOM paccMmo—
TPEHUN OTAENbHbLIX aKKyMyNsaToOpoB W 6aTtapen U3 HuX.

B} — ranbBaHW4eCcKWA 3NEMEHT C BO3AYLWHOW Aenonspuaa-—
Luen.

b — XUT n3 gsyx wnn 6onee coefuHeHHbIX Mexay cobou
3NeMeHTOB — ranbeaHu4eckas Harapes.

9 — XWT, cocTtosawmin u3s aneKTpoaoB U 3NEKTPONUTa u
nNpeAHa3Ha4YeHHbIA gnNs OAHOKPATHOrO WM MHOTMOKPaTHOro
paspaga. [anbBaHUYECKUN 3NEMEHT.

36 — obujan ab6pesmaTypa npu 0gHOBPEMEHHOM paccMo—
TPEHUU N OTAenbHbIX ranbBaHU4ecKUX INeMeHToB W batapemn
U3 HUX
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Emkoctb XUT — KonuyecTBO anekTpuyecTea 8 amnep—4a-
cax (A-d), KOTOpOEe OTAAeTca NPu paspsge A0 3a4aHHOr0 Ha-
NPSXKEHUSA.

N — ranbBaHU4ECKKIA INEMEHT NIUTUEBOWU INEKTPOXUMKYEC—
KOW CUCTEMDI.

MLl — ranbBaHu4ecKun INeMeHT MapraHueBoO—-LyWHKOBOM
3NEKTPOXUMUYECKOU CUCTEMDI.

MIK — MexayHapoaHas SnexkTpoTexHudeckas Komuccusi.

HanpsixxenHne XUT — pasHoCcTb NOTEHUManoB MeXay BbIBO—
Aamy, B. PasnuualoT HanpspKkeHus Npu pasoMKHYTOW BHELHEeW
uenn (pexxum “xofocToro xoaa”), HadansHoe (yCroBHoe, onpe-
Aenfiemoe aneKkTpoxumudeckon cuctemon XWUT), KoHeyHoe u
HOMKHaNbLHoE.

HK — akkyMynaTop HUKenb—KagM1eBOon 3NEKTPOXUMUYEC—
KON CUCTEMDI.

HU - ranbBaHW4eCKKU 3NeMEHT HUKeNb—~L{MHKOBOMW 31EKT -
POXUMUHECKOW CUCTEMDbI.

Omuyeckoe conporusnexHme XWUT — cymMMa Bcex KoM-
MOHEHT BHYTPEHHEro CconpoTuBneHusl. Y4eM OHO MeHblue,
TeM 60MnbLWKA TOK MOXKET 0TAATb BO BHEWHIO uenb XWUT u Ha-
oboporT.

MepBuyHbLIK (BTOpU4HLIK) XUT — UCTOYHUK TOKaA BNA pa-
3080r0 (J) n MHOropasosoro (AJ) pa3psgos.

PeXXumbl pa3paga — pasnuyaioT HenpepbiBHLIA U npepbl—
BUCTbIM (UMKNu4eckui) paspsagbl, korga XUT paspsxaercs o
KOHEYHOro HanpsKeHUsi HENPepPbLIBHO U KOrAa OH paspskaeTcs
LUKamuy, nocnegHuM U3 Kotopbix 6yger ToT, BO BPEMS KOTO—
poro XUT paspsguTca 0 KOHEYHOro HanpspkeHus. PexxuM pas-
pPRAa HUKEe KOHEYHOro HanpsKeHWsi HasbiBaloT rNy60KUM pas—
PRAOM, KOTOPbLIKM, 0CO6EHHO B akkyMynsitopax, 6yaet npuyuHon
nepenonocosku 1 Bbixoga XUT us ctpos.

Camopaspag XUT — noteps sHepruu 3a c4eT NpoTeKaHus
B8 XMT caMonponaBonbHbIx npoueccos. Onpegensiet speMsi Co—
XPaHHOCTW.

CB - conHe4Has 6arapes (cBeToBas).

CLU — ranbBaHW4ecknMin aneMeHT (akkyMynsTop) cepebpsi—
HO—LMHKOBOW CUCTEMBI.

XUT — XvMU4eCKUA WUCTOMHUK TOKa, BbipabatbiBalowmi
3NEKTPUHECKYIO SHEPruio NPU NPOTEKaHUW B HEM 3NEKTPOXU-—
MUYECKNX peakuui.

JAnexTpoxummnyeckana cucrema XUT — onpegensercs co-
BOKYMHOCTbLIO aKTUBHbIX BELJECTB WU 3NeKTponuTa.
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B.3. CNOBAPbL
OCHOBHbIX aHTfIMACKUX TEPMUHOB, UCNOSb3yeMbIX
npy onucauusax XUT

A
adaptor — ceteBon 6N0K NUTaHUA
adaptor plate — nepexogHas nnarta gnsa NOAKMOYEHUN
pa3HbIX akKyMynsaTopHbIx 6aTapen
air-zinc — Bo3aywHo-LMHKOBAA (cUcTema)
alarm — 6yaunbHUK
alkaline — wienoyHan (cuctema), WeENo4HOW (3NEKTPONUT)
alkaline manganese — ML anemeHT co WenoyHbLIM
3NEeKTPONUTOM
ANSI (American National Standart Institute) —
AMEpHKaHCKUM HaUMOHanNbHLIN MHCTUTYT CTaHaapToB
application — npumeHenve, npeaHa3sHaqeHue ans pabotol
automatic power winders — aBToMaTu4eckue
nNNeHo4Hble poToannapatbl (MPUMeHeHne)

B
battery — 6arapes
button — “nyroBv4HLIA" (QUCKOBLIN) 3NEMEHT
button cell —~ gUCKOBbLIN 3NEMEHT

C
calculator — kanokynaTtop (npuMeHeHue)
camera - (poToKMHoannapaTypa (NpumeHeHue)
capacity — eMKOCTb (06bIMHO B MA*Y)
cat-off, voltage — KoHeuHOe HanpsixeHue paspsaga N
cell — anemeHT
charge - 3apsg
charger — 3apsgHoe yCcTpoOMCTBO
cigarette lighter — curapetHas saxuranka (npumeHeHue)
communication device - cpefcTBO CBA3M (NpUMeHeHue)
comparsio: data — cpaBHeHne (napameTpos)
continuously — HenpepbiBHLIK (pa3psa)
consumer type — 66ITOBOM TUN (MPUMEHEHUE)
C - power — “aBOWHOE NUTaHne"
(0T conHe4HOW 6aTapen U BHYTPEHHEro 3neMeHTa)
current source — UCTOYHUK TOKa (MUTaHUS)
cylindrical — uvnuHapuyeckasn (KOHCTpyKLUWSA)

D
dimension — pasmep
DIN (Deutsche Ingenieuring Normen) —
HeMeuKnn nHxeHepHbIM cTaHpapT
discharge cycle — xapakTepucTuka paspsagHoro yukna
discharge resistanse — conpoTusneHue Harpysku
(Npu paspsge)
E
electrolyte — anekTponur
electronic — aNeKTPOHHbLIA
electronic flash units — anekTpoHHas namna-scnblwka
end point — KOHe4YHana Touka
(koHeuHOEe HanpsXxeHue paspaaa)
extra — ceepx, Bbilwe 0ObiYHbIX HOPM

F
fishing float — pbibHBIA 6yK (NONNABOK C CUrHANOM)
flashlight — Bcnbiwka, Mepuatoumin poHapb
flashbulb — namna—ecnbiwka
flashlight - Bcnbiwka, Mepuatoumn ¢oHapb

G
game — vrpa (NpumeHeHne)
general — 06biUYHbLIA (INEMEHT, peXXuM paboThi)
general purpose (high) — ocHoBHOe NpuMeHeHune
C BbICOKUM COMPOTUBAEHWEM Harpysku
general purpose (low) ~ ocHOBHOe NpUMeHeHue
C ManbiM conpoTUBAIEHNEM Harpysku
green power battery — 6aTapes (3anemeHT)
C “4UCTON” IHEpruen
greenergy — “yncras” aHeprus

H
headphone-type stereo players — nneep,
paboTaloWmn Ha HayLWHUKK
hearing aid — cnyxosble annapatb! (MPUMeHeHWE)
heavy duty — anuTensHbin CPOK cnyXobl
high drain — 60nbloN pa3psaaHbIA TOK (yTeu4ka)
high performance — Bbicokue akcnnyarayuoHHble
napameTpbl
high power — Bbicokas oTfa4a aHepruu
hour — yac

15
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|
IEC (international Electrotechnicai Commission) —
Me>xayHapoHas 3nekTpoTexHuyeckas komuceus MOK
industrial type — npoMbiLINEHHbIN TUN (NPUMeHEeHKe)
ISO (international Organization for Standartization) —
MexxayHapogHas opraHvu3alns no craHgaptvsauuu

J
JIS (Japanese Industrial Standart) —
ANOHCKUIA NPOMbILLNEHHbIK cTaHaapT

L
lighter — 3axwuranka (npumeHeHve)
Li-lon — nutueBo—MoHHAA aneKTpoxuMuyecKas
cucTeMa akkymynsropa
lithium — nuTueBas (cuctemay)
long — ANVHHLIA (yANVHEHHbIW TUNopasmep
ransBaHU4ECKOro 31IEMEHTa AU aKKyMynaTopa)
long-life — “gonras »w3Hb” (3NemMeHTbI u baTapen

. ¢ 60NbWWM CPOKOM CNyxObi)

low drain — Manbii pa3psgHbIi TOK (yTeuka)

M
manganese-zinc — MapraHLeBo—LIMHKOBas (CUCTEMa)
measuring equipment — nameputensHoe 060pyaoBaHue
(NpuMeHeHue) ]
medical instrument — MeguLUMHCKUMA annapar
(NpumeHeHue)
mercuric oxide — pTYyTHO—OKWUCHas (CUCTEMa)
micro — MMHWATIOPHLIM 3 (06bINHO ANCKOBLIN
MK “rIyroBUYHbIN")
microphone — MUKpOdOH (MMTaHue Ans MUKPogoHa)
mini radios — MMHMaTIOPHLIN PAAVONPUEMHUK
(npyMeHeHue)
minute — M1HyTa
movie camera 8 mm — kamkopaep ManorabapuTHbIU
multi-battery — ycTpoicTso, no3sonsiollee 3apsxartb
HEeCKONbLKO TUNOB 6aTapen

N
NEDA (National Electric Distributors Association) — AMepu-
KaHCKas accoumnaumns pacnpocTpaHuTenen aneKTPOHUKK

Ni-Cad — Hukenb-kagMueBas anekTpoxuMUyecKas
cUcTema akkyMynsatopa

nickel cadmium rechargeable battery —
HUKeNb—KaaMUeBbld akKyMynaTop

nickel-metal hydrige — Hukenb—MmerTannorugpuaHbiia
AKKYMYNATOP MOBbILWEHHOW EMKOCTU

nickel-zin¢ — HUKkenNb-LMHKOBas (cUcTema)

Ni-MH — Hukenb~MeTannornapuaHas anekTpoxuMnyeckas
cUCTEMA akKyMynsTopa

nominal — HOMUHanNbHoe (HanpsiXKeHue, EMKOCTb)

o)
other electronic application — npouve anekTpoHHble
npnubopbl (MpUMeHeHne)

P

Pb — cBuHL0Bas (kMCNOTHaNA) cucTema akkymynsTopa
pen-lights — manorabapuTHbii (kapangalwHbin) doHapuk
photographic light meter — choToakcnoHomeTp

pocket bell — kKapMaHHbLIM 6yANNBLHUK (npmmehenne)
primary — NepBUYHbIA (MCTOYHUK MUTAHURA)

pulse discharger — UMNyNbLCHBIA paspsag akKKyMynsaTopos
NYNbCUPYIOWMUM TOKOM

Q
quick charger — 6bICTPbIA (YCKOPEHHLI) 3apsj,

R
radio cassette tape recorder —~ marHutona
rated capacity — pacyeTHas eMKocTb
rechargeable — nepesapskaeMbiin (aKKyMynaTOPHLIA)
aneMeHT
refresh — “ocsexeHne” — cheynanbHbIA PeXkuM
“paspag / 3apsag” HUKenNb—KaaMUeBbIX aKKyMynNsiTOpoB,
yBenuuuBsalowmii UX eMKOCTb U BpeMsa paboThi
(akcnnyarauuu)

S
saline — conesoW (3nekTponur)
schedule — pe>xkum paboThi
shavers — anekTpo6bpuTebl (NPUMeHeHHe)
silver oxide — cepebpsHo-okucHas (cuctema)
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single-use — 04HOPa30BOr0 (NPUMEHEHNS)

solar — conHeyHas (baTtapes)

solar-powered — “4BOWHOE NUTaHKE"

standart - 06bluHble, yHUBEepcanbHbie (anemeHTbi, baTapes)
sub — “Hnxe” — yMeHbLUEeHHble pasMepbl dNeMeHTa

Ha (8 ...15)%

super — cBepX, Bblle 00bI4HbIX HOPM )
system — cucTeMa (BUf CUCTEMbI — raibBaHU4ECKON Napbi)

T

test — ucnbitaHue ]
tester — Npnbop Uy yCTPOUCTBO ANA UCMbITAHUN,
ABTOHOMHbIE NN BCTPOEHHbIE YCTPOUCTBA KOHTPONSA

pPeXUMOB paboTbl

transistor radio — TpaH3MCTOPHbIV PAaAUONPUEMHUK
(NpUMeHeHKe)

toys — urpbl (3NEKTPOHHLIE)

U
use — NpUMeHeHue (Mcnonb3osaHune)

\'s
voltage — HanpsxeHue (anemeHTa, 6aTapen)
voltage discharge curve — paspagHas Kpusas

HaNpPsXeHUS
W

watch — yacbl (npUMeHeHue)

watch high drain — uudposbie Yacbl ¢ AONONHUTENLHLIMK
hyHKUUAIMN (>KaproH) )
watch low drain — aHanoroeble 4acbl CO CTPeNo4YHON
WHAVKaunen (>kaproH)

weight — Bec (Macca)

wristwatch — Hapy4Hble 4acbl (HazHa4eHue)

V4
zink air — aneMeHT ML{—cncTeMbl ¢ BO3AYLWHON

aenonspusalyen
zink carbon — anemeHT ML-cucTembl ¢ cOneBbIM

3INEKTPOAUTOM
zink chlorid — aneMeHnT ML|—-cucTeMbl C XNOPUAHLIM
3NEKTPONUTOM

+* 4+

Mnasa nepBasi

NPUHUMNDLI PABOTbI NEPBUYHDIX XUT.
CUCTEMbI 1 OCHOBHbIE MAPAMETPbI

1.1. KpaTkasi petpocnekTuBa pa3Butus XuUT

B HacToAllee BpeMs U3BECTHO MHOro crnocoboB npeobpa-
30BaHUA XUMUYECKOMW 3HEPTK B IneKTpuUyecKyo. Npamoe npe-—
ob6pasoBaHMe OCHOBAHO Ha TOKOOOPA3yOWMX peakuusx, nog
KOTOPbIMI MOHUMAIOT peakuyum C y4acTueM cBOGOAHbIX 3NeK—
TPOHOB, CMNOCOOGHLIX BLIATU U3 30HbI peakuun. 3TU peakLuu
OCYLIEeCTBNAIOTCA B XMMUYECKUX UCTOYHMKax Toka (XUT), KkoTo—-
pble MOXHO NoApas3aenuTb Ha gse 6onbLluMe rpynnbl.

B nepeylo BxoaatT XUT ¢ B3auMHO nepemeljaloliuMmncs
KOMMOHeHTaMu peakuwi (Hanpumep, XUT ¢ yaaneHuem npo-
AYKTOB peakuu Unun ¢ nepeMelieHneM UCXOAHbIX KOMMOHEHTOB
N T.4.). Takne XUT HasblBalOT TONAMBHLIMKA 3nemeHTamn. OHK
UCMONL3YIOTCA ANA cneyuansHbiX Lenei (Hanpumep, 8 KayecT-
B€ NepsU4HbIX UCTOYHUKOB 3HEPTUN HA UCKYCCTBEHHBIX CNYTHU—
Kax 3emMnu U B8 Apyrux NOAOOGHLIX CAyYasX), HO He UCMONb3YIT -
CA ANA NMUTaHWA pPagno3NeKTPOHHOW annapartypbl WWPOKOro
NpUMeHeHWA (6bITOBON U PAANONIOOUTENLCKON).

Ko BTopou rpynne oTHocATcs XUT co 83aMMHO HENOABUX—
HbIMKU BO BpeMsl TokooOpasylowen peakumnm KoMnoHeHTamu. K
HUM oTHocATCR XUT, ucnonb3yemele B 6LITOBOIR M paguoniobun—
Tenbckon annaparype. YcTponcteo takux XUT ogHoTUNHO. 3T0
KOpNYyC, yAep>XXWBAOWWA 3NEKTPOIMT C MOHHOW MPOBOANMOC—
TblO, U [Ba KOHTAKTUPYIOLMX C HUM TOKOOTBOAA C 3NEKTPOHHOW
NPOBOAUMOCTBIO. TOKOOTBOALI AOMKHbLI ObiTh BbINONHEHbLI U3
Pa3HOPOAHbIX MatepuanoB (Hanpumep, pasHbiX MeTannos) u
06nagarTh BLICOKOW CTENEHLID XMMUYECKOW YUCTOTLI NS npe-—
A0TBpALIEHWUA NapasUTHbIX NOOOYHLIX peakLyn.

B 3aBMCMMOCTH OT xapakTepa NpoTeKaHusi Tokoobpasyr—
e peakuwu B 3TOW rpynne MOXKHO BbiAenuTb NepBU4HbLIE U
BTOpUu4Hble XUT. PaboTa nepanyHbix XUT ocHoBaHa Ha Heo-
6paTuMbix (MNK YACTUYHO OOPATUMbIX) TOKOOGPASYIOWMX pEeaK—
LMAX, W NO3TOMY OHW PACCYUTaHbLI, KaK Npasuno, Ha ogHoOKpaT-
HO€ WCMNoNb3oBaHWe. B COOTBETCTBUAMW C pekoMmeHAaLUsMU
M3K n FOCT nepsuuHbie XUT pasgensiioT Ha ranbsaHu4ecKue
anemMmeHTbl U 6aTapen.
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O6bLI4HO UCTOPUIC CO3AAHNS 3NEMEHTOB BefyT OT 3N1eKTpo~
(DUINONOTUHECKWUX OMBITOB UTANLAHCKOrG YHEHOro Nynaxw
[anbBaHv, npoBoavBLuxcs ¢ 1780T. O6Hapy>keHHoe B OnblTax
COKPALLEHNE MbllL| NATYWKA fPU CONPUKOCHOBEHWM C mMeTan-
WYecKUMM npeameTamv Obino 06BACHEHO NPWUCYTCTBUEM B
SKUBOTHBLIX 3NEKTPUHECTBA, TOXAECTBEHHOro Co3AaBaeMoMy
3NeKTpodopHON MalwmHon. B nanbHENWeM UMS yHeHoro 6b|n9
YBEKOBEHYEHO B HA3BAHWU JNEKTPOXUMUHECKNX npeBpaLeHun
(ranbBaHW3M) U B OCHOBAHHLIX HA WX APUMEHEHW npubopax —
ransBaHUYecKux InemeHTax.

KpynHEew\M LWarom B CTAHOBMEHUA HOBOrO Hay4HOro Ha-
ApaBnenus cram paboTsl AneccaHapo BonsTol. bnarogaps wm
3NEKTPUHECTBO MPULLNO Ha CNyXOy HenoBexy Tam, Kypa He ao-
TAHYUCb NPOBOAA 3NEeKTPOCTaHUUN. Ceow wccneposaHua A.
BonbTa Hayan B 1792r. ¢ NOBTOPEHWS ONLITOB CBOETO fpeaule~
CTBEHHWKA, HO, B OT/1MuuUe OT Hero,CcTan uckarb ux obbsAicHeHWe
He B (PU3NONOrUK XUBOTHBIX, & B pranke. 370 NO3IBONUNO EMY
BLIICHWTL MPUHLUMAVANbHYIO HeobXoAuMOoCTb UCMNOMb30BaAHWA
ABYX PasHOPOAHbLIX MeTannos AN HapyweH!s paBHOBECUA B
anekTpu4eckon uenu. MNocne gnuTensHbiX ONbLITOB A. BonbTa
pacnonoXxun mMeTannsl B pag Takum 06pa3oM, 4Tobbl ranssa-
HUueckun addekT 6bin NpAMO NPONOpUMOHANEH pacCTOAHWUIO
MeXay MeTannamv n36paHHou napbi.

[lanbHeiwve vccneaoBaHus A. BonbTsl 6611 NOCBSALLEHDI
noucKam crnoco60B yCUNeHWs Mony4aemoro rajibeaHn4eckoro
acbekTa, KOTOpbie yBeHYaMCh Ha py6exe 1799 w 1800 roaos
co3/aHMeM ranbBaHW4ecKoro cronba-6arapen U3 0TAENbHBLIX
311EMEHTOB C 3N1eKTPoAaMu U3 Meay 1 LMHKa B K2XXA0M W pac—
TBOpA CEPHOMN KUCNOTbI B KAYECTBE ANEKTPONUTA. B oTnuuue oT
KpaTKoBpeMeHHOro (WMNyNBLCHOTO) ASACTBYA CyLLeCTBOBABLUWX
B TO BpeMs HaKONUTeNe! ANeKTPU4EeCTBa, Kak Hanpumep, nen-
neHckas 6aHka, ranbBaHN4ecKui cTont no cnosam ero wsop—

peTtaTens: “..c03A4aBan HEeyHU4TOXUMbIW 3apsf... KOTOpbin...
BOCCTaHasnusaeTcs cam cobou...”

MpurnaweHHbin 80 GpaHyuio A. BonbTa NpoAeMOHCTpUpPO-
Ban CBOW cTon6-6aTapeio HanoneoHy, y4eHbIM v ropoXxaHam,
Ha3BaBWUM CO3[aHHbLIA annapar “BONbTOBbLIM CcTONGOM". 33?
cnyra coafaxva APUHUWNUANBHOW CXEMbI W paboToCnocobHOW
KOHCTPYKUWW ransBaHUYEcKoro 3neMeHTa yBekosBeduna WM
WTANLSHCKOO U3KUKa, 1 HbiHE eAvHWLA naMepeHus HanpaXe-
HUS HasbiBaeTcs B MexayHapoagHoW cuctem eauHvl (CW)
“BonbT.
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B XIX Beke uccneoBaHua yyeHsix 6611 HanpaBneHst Ha
yBenuyeHue ANUTENbHOCTU paboThl ranbBaHUHECKUX 3NEMEH—
toB. [ina aroro npegnonaranocb WCNOML30BATH UHLIE 3NEKT-
poAHbIE Napbl U ANEKTPONWUTLL. Takue 3NeMEHTbl Ha3bIBANUCH
no umeHam wx codgartenewn. InemeHT fanvensa (1836 r.) nmen
MEAHbLIA U LMHKOBBLIA 3NeKTpoasbl, NOA06HO 3neMeHTy BonsTsl,
HO OTNUYancs MNpUMEHEHUEeM ABYX 3NeKTPONUTOB. UWUHKOBLIA
aneKTpof 6bint NOrpy><eH B pacTBOp CEPHON KUCNOTbI (MWNn cep—
HOKUCNOTHOTO UUHKA), a MegHbI — B pacTBOP CEPHOKUCION Me—
AW, Npyn 3TOM 3NeKTpoAasl buiMv pasgeneHsl NOPUCTON Nepero-
poakoWn. B aneMeHTe [peHe 3NeKTpOMMT COCTOS U3 CMECcK
pacTBOpPOB CEpPHOW KWCNOTbl WU ABYXPOMOBOKWUCNIOIO Kanus.
OanH ¥a aneKTpPoA0B 3TOro aneMeHTa 6bin NO—NpPEeXHEMY UWUH-
KOBbIM, &8 BTOpPOW — U3 yrnsa. 1o HACTOALWEro BPEMEHN LWnpo-
KO WCMNONL3yeTCH KOHCTPYKUWs 3NeMeHTa, npeanoXKeHHas
Neknaxwe (1865r.). OTpuuyaTtenbHbii 3NEKTPoa NO Tpaguumm —
LUMHKOBbBIN, & NONOXUTENbHBIW BLINOMHEH U3 ABYOKACW MapraH—
ua ¢ aobaskamu. INEKTPONMT COAEPXKWT XNOPUCTLIE CONMK
Kanusa, Maransa n kansuus. Heobxogumo ynoMmsiHyTs 0 Nnpeano-
xeHun Nananaa (1882r.) ucnonsaoBaTh LWENOYHOW 3NEKTpo-
1. HblHe 3TO NpegnoXxeHwe WWpOKO WUCNONb3yercs B Map-
raHUeBO—UWHKOBbLIX 3N1EMEHTaX C LEeNOYHbIM 31eKTPONMTOM
(ankanuwyeckue anemMeHThI).

Ona ysenuueHua anvrensHocT paboThbl INEMEHTOB WUC-
NoNb30BaNUCh cheyuanbHble Aenonsapu3aTtopbi, KoTopbie
AOMKHLI 61U NPOTUBOAEUCTBOBATL HEXenaTrensHoMy B3an-—
MOAEUCTBUIO MaTepuana anexKTpoaa v anektponuta. Bnepssie
Aenonsipu3aTtop Npumenun 'pose B 1833 r. byHaeH ncnons3o-
Ban XpPOMOBLIA AEMNONSAPU3ATOP W WUCKYCCTBEHHbLIN YronbHbLIA
anekTpoa. B 1879r. Mew npeanoXuwn NpUMeHATsL Ana genons—
pu3aynv 3NeKTPoA0B KUCNOpOo BO3ayxa. ITO yaAanocs peann-
soBaTh Pepu 8 1914,

Takue anemMeHTb! ¢ Bo3aywHown aenonsapusauven (BO) s Ha-
cTofAUee BpeMsl LUWPOKO UCNONL3YIOTCA B CNyXOBbLIX annaparax.

Hosble n306peteHna XX Beka v ycoBepLIEHCTBOBaHWE cTa—
pblX, KaK U paclumpeHue 06n1acTv NpUMEHEHKUS 6LITOBON 3aneKk-
TPOHWUKU B BUAE ManorabapuTHbIX paguonpueMHUKoOB, KanbKy—
NATOPOB, HOCUMbIX TENEBW30pPOB, PAa’3NU4HLIX NNENepos U BO
MHOIrMX Apyrux cny4asx (B 4aCTHOCTW, HAPYYHLIX 3NEKTPOHHbBLIX
4acos, ¢oToanNapaTtoB U KaMKOpAepOB) SABWINCH MOLLHBLIM
TONYKOM K pa3paboTke HOBbIX XUT n coBeplueHCTBOBaHWIO
cTapsbiXx.
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Bce 3TW CNYTHUKKW Yenosexka TpebyloT aBTOHOMHOIO 3NeKT-
ponMUTaHWs, 4TO ABNSETCA NPW4MHOW HeNpepbiBHOrO coBep-—
LIEHCTROBAHUS ranbBaHUHECKUX 3NEMEHTOB, pa3paboTku HO-
BbIX 3NEKTPOXUMUHECKNX CUCTEM (Hanpumep, C OpraHn+ecKumMn
aNeKTponuUTamMn n NMMTUEBLIMU 3NeKTpoAamMu), He TONbKO 3ne-
MEHTOB 1 6aTapey U3 HUX, Ho ¥ ManorabapuTHbIX aKKyMynaTo—
poB v 6aTapen n3 HuX.

Mporpecc TEXHWKW B LENOM W B CO3aHWN ranbBaHNHECcKNX
3MEMEHTOB pacluMpsieT BO3MOXKHOCTU UX NPUMEHEHNA. OHu wn-
POKO UCNONb3YITCA KaK B Ka4ecrse manorabapuTHbIX TpaHC—
noprabensHbiX, TaK ¥ CTAUMOHApPHbLIX Pe3epBHbLIX NCTOYHNKOB

INEeKTpoNUTaHus.

1.2. lNpyHyunb! paboTbl ranbBaHUYECKNX INTEMEHTOB

HaaHaueHue 3NeMeHToB 00ycnaBnMBaeTCs pasHbiMi Aen-
CTBUSIMWA 3NEKTPUHECKOro TOKAa, NpoTeKalleroc Bo BHELLHEN
uenu. MogaepxaHue 3TOro ToKa B TEHEHWe ANMTENHHOTO Bpe-
MEHW 06ecneumBaeTcs NPOUCXOAALLEN BHYTPYN 3N1EMEHTa 3NeK—
TPOXVMUHECKON (ToKoOGpasyloLen) peakuynen. OGu3nkn n xu-
MUKHM O6BSICHWIW MPUHUHBI M YCIOBUS NPOXOXKAEHNA 3TOW pe-
aKuun, UCXOAA U3 CNOXMBILWXCA Tpaguuymi. flanee oyayT pac-
CMOTpEHbI B3rnabi ¥ TEX ¥ ApYyruX.

duandeckoe obbsicHEHNe ToKooOpa3oBaHUA KakK pe3ynb-—
Tata AENCTBUA KOHTAKTHON pasHOCTW NOTeHUWasos BOCXOAWT
Ko BpemeHn A. BonbTa. CBOMMM ONbiTamu OH YCTaHOBWUN CBASL
MEXK/Y BOSHVKAIOWMM SNEKTPUHECKUM IHPEKTOM W UCNONL3Y-
embiMu maTepuanamu. Moaxe uccneanosateni Nokasan 3KBn-
BANEHTHOCTb Pa3Nu4HbIX BUWAOB 3HEPrW, 4TO NO3BONUNO NpY-—
AlaTh yHUBEPCANbHbIA XapaKTep 3aKOHY COXPaHeHNs 3HEPTUK. C
TOUKMN 3PEHUS ITOrO 3aKOHA B 3/IEMEHTE NPONCXOAUT npeobpa—
30BaHWe 3HEepPrum u3 oAHOro ee Bnaa (XMMU4ECKOro) B Apyron —
anekTpuueckuin. bonee aeTanbHo 3T0 NpeobpasoBaHNe MOXeT
6biTb ONVMCAHO C NOMOLLbIO TEPMOANHAMUKYW, OfIMH U3 NoCTyna-
TOB KOTOpOW criegyolummM o0pa3oM packpbiBaet coAepxamme
3aKOHA COXPaHEHUs IHEPrvn NPUMEHNTENLHO K paccmaTpusae—
MOMY Cy4alo.

CoseplueHve paboTbl N0 NepeHocy 3apaaa Hepes 3aMkHy—
Tyl0 Uens TpebyeT W3MEHEeHWA BHYTPEHHE 3Hepruv unn (1)
noAsosa TENNOBOA SHEprum uaeHe. B Hawem cny4ae Bes Lenb
HaxoAWTCS NPY 0AVNHAKOBOW TemnepaType U paboraer 6e3 no-
porpesa. Takum o6pasoMm, pa6oTa no nepeHocy 3apsfa 4epes
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Lenb, COCTOALYIO U3 3N1eMeHTa, CoeAWHUTENbHbIX NPOBOAOE W
Harpy3ku, MOXeT COBepwarbCsi TONbKO 33 C4eT W3MeHeHWs
BHYTPEHHEW 3Heprum.

3JT0 U3MEHeHWe 1 No3BoNseT COBEPWUTL paboTy No nepe-
MelleHwio 3apanos. CeA3b MexAay TENNoBbiM 3KBUBANEHTOM

T3 Tokoobpasyowen peakumm n IC anemeHTa € cBsI3aHbl
ypaBHeHueM [mb6ca-f ensmronsya

£=T3 nF+ocT, (1)

rAe N — BaneHTHOCTbL MeTanna anekTpoaa; F ~ yucno Pa-
pages, pasHoe 94600 Kn; o — koaduuveHT, yunutsisaowmi
TemnepaTtypHyio 3asucumocTs I[C; T — abcontoTHas Temnepa-
Typa okpyxatowen cpeapl, K.

MpuMeHeHne ypasHenus Fmé6ca-enbMronbua orpaHuyeHo
TeMnepaTypHbiMW U3MEHEHUAIMW UCNONb3yeMbiX BellecTs. Tak,
NPy NOHWXEHHbIX TeMnepaTtypax SNEKTponuT 3aryctesaer, a
npv ewe 6oriee HU3KUX TemnepaTypax MOXeT U3 XXUAKoH ¢hasb
nepenT B TBEPAYIO, T. €. 3aMep3HyTs. [pn NOBbILUEHHLIX TeM-
nepatypax ycunveaeTcsl ra3oBblgeneHune, 4To MOXeT NpuBecTy
K BbITEKAHUIO 3N1EKTPOSMTa W pasrepMmeTu3aumm unu aaxe K
pas3pyLlUEHWIO 3neMeHTa.

C TO4KW 3pEHNA XUMUV B 3NEMEHTE NPOMCXOANT pacTsope—
HWe, T. €. OKNCNeHne matepwana ofjHoOro U3 3nNeKTposaos U BOC-
cTaHoBneHwWe (0TnoXeHue cnos) Apyroro. MNpy aTom n3 matepn—
ana pacTsopsilolWerocs aNeKTpoaa B 3NEKTPONWUT NEepexoanaT
WOHbLI MEeTanna, yHocsuwme NONOXWUTENbHbIA 3apag. M36biTok
OCTalOWMXCA INEKTPOHOB NPUBOANUT K TOMY, HTO MO OTHOLWEHWUIO
K 3NEeKTpONUTY MEeTan 0KasbiBaeTca OTpULaTENbHO 3apsXKeH—
HbiM. B cooTeeTCTBUM C 3aKoHOM KyrnioHa npoueccy pasaeneHus
3apaaoB Ha4YMHaeT NPenNAaTCTBOBaTb 3N1EKTPUYECKOoe none, co-
6upaiowiee 8 0CHOBHOM CBOGOAHbIE 3aps/ibl HAa rpaHuLe pasfe—
na snexkTponuTa u anekTpoaa. Takas yenb obnagaer cnocob-
HOCTbIO coBepwaTtb paboTy, 7. . obnagaeTt noteHynanom. Mo
Teopun HepHcTa 3TOT NOTeHuwan censaH ¢ anekTpogom. Mo-
9TOMY OH Ha3biBaeTCsa 3NEKTPOAHbIM U 0603HaYaeTCs 06bI4HO
¢. Kak cnefyet na ckasaHHOro, 3neKTpoAHbIA NOTeHLWan xa—
paKTepu3yeT cnocobHOCTb MEeTannMYecKoro aneKkTpoaa oTaa—
BaTb WOHbI B 3NEKTPONANT U NO3TOMY ABNAETCH MOCTOSHHbIM.
I710 06bACHAET COCTaBNEHHLIW A. BonbToi psag meTannos ¢
pasHbiMv ranbBaHn4eckumun acbdexkTamn. bonee koHkpeTHoe
paccMOTpeHWe, 0HaKo, MOKAa3biBaeT, YTO 3NEKTPOAHbIA NO-

TEeHUMan KOHKPETHOro Metanna 3aBucuT 0T COOTHOLWEHUS KOH~
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yeHTpauyvin C ana aaHHOro marepwana snexkTpoia, BO3HWKao-
WWX Npy ToKoo6pasyowen peakunn, WoHHLIX 06pa3osaHui, a
TakK Xe 0T ux, BaneHTHocTen (N). Takum 06pa3oMm, pesynsTupy-
OWWA 3NEKTPOAHbIN NOTEHUMAan MoXeT O6biTh NpeACTaBneH B
BMAE CYMMbI BYX MOTEHLMAN0B — NOCTOAHHOIO @g U KOHUEHT—
PaUVOHHOIO ¢

¢ =@y + ¢; (C, n). (2)

CoBMecTHoE AencTBUe 060X 3NEKTPOA0B NpUBOANT K TO—
My, 4TO MeXAy HUMW Bo3sHUkaeT J[1C, paBHaa pasHOCTA NOTEH-
ywanos

E=0¢,—¢_, (3)

rae ¢, — NoTeHuWan NonoXKWUTENbHOMo 3NeKTpoaa; ¢_ — No-
TeHywan orvpuyaTtensHoro anektpoaa. [locnepHaa copmyna
N03BONAET NOHATL, MOYEMy 3NEKTPOAbl AOMKHb! BbiTH BbINON-
HeHbi U3 pa3Hbix MaTepranoe — TONMLKO TaKoe coYeTaHne faer
HeHynesyio 3C.

Owmbka J1.[anbBaHn B 06BACHEHUN ero CO6CTBEHHbIX ONbl—
TOB 3aKmoYanacb UMeHHO B NpeHebpexxeHun athdeKTom, BO3—
HWKaIOWMM NPY KOHTaKTEe Pas3HOPOAHbLIX MeTa/oB U Bena K
flOUCKam Hekoero ocoboro snga “>XUBOTHOro" aneKTpuyecTaa.

A3 ckasaHHOro Bbile MOXHO cAenars cneflytowme BaKHble
ana npakTuky Boisoabl. OT KOHKPETHOro BUAa M 0CO6EHHOCTEN
NPOoTeKaHWs TOKooGpasyiolen peakuwm (Tennosoro adexTa,
BaneHTHOCTEN, KoHUEeHTpauvih u T.4.) 3asucut 34C anemenTa.
N cerogHa elwe Henb3s ckasartbh, 4TO BCE OCOBEHHOCTU Npo-—
TEeKaHna TOKo06pasyloWmxX peakywh A0CTaTOYHO W3y4eHsl.
MoaToMy 06bMHO 3nNeMeHTbl KitaccupvumpyloT He No 3TOW
peakyuv, a N0 y4acTBYOWWUM B peakunwn BeulecTsam, T. €. No
3NEKTPONUTY W 31eKTPOoAaM — N0 Tak H&3biIBAeMOW INEeKTPOXU—
MWYECKOW CucTeMe.

BaxkHeWWwmMM AN NpakTukn NapaMmeTpoM 3NneMeHTOB ABNsa—
eTCA, KpoMe TOro, BHyTpeHHee conpotuenenve r. OHo 3asucut
OT 3N1eKTPONpPOBOAHOCTY 3NEKTPOMTA, reOMeTPpun 3NeKTpoA0B
(1. €. oT hOpMbI, pa3mepos, B3aUMHOIO PacCToAHWA), a TaKxKe
OT Lenoro psiaa usnyecKux sIBMEHUA, Takvux Kak, Hanpumep,
KOHTaKTHbIE, NepexogHsie, nonapusayuu.

O6bl4HOe 3HaYeHKe I NEXUT B Npeaenax e UHUL—ecaTKOB
OM. B3anmmHas cBA3b Mexay AByMSA ONUCaHHbIMU napameTpamu
onpegensaeTca 3akoHom Oma gnsa nonHon yenwu (puc. 1,a):
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€=1(Ry+r), (4)

rae € — OfC anemeHTa; | - TOK BO BHewHeN uenu; Ry, — co-
NPOTUBNEHWE HArpyakwu, r — BHYTPEHHEEe COMpOTWUBNEHWE
anemeHTa.

Ans nony4enus Hanps>xenwd, npessiwaowmx AC ane—
MeHTa, NpUMeHsIoT 6aTapen n3 nocneaoBaTensHO CoeanHeH—
HbiX 9NIeMeHTOoB. Hawny4iiue ycnosusa 0T6opa MOLWHOCTY OT Ta—
Kux 6arapen — Ucnonb3oBaHue 0ANHaKOBLIX 3NeMeHToB. Toraa
(puc. 1, 6) B cnyyae n 0AMHAKOBbLIX 3N1EMEHTOB

| = n€ (R, + nr). (5)

Kak suaHo w3 (5), 6aTapess u3 n nocnefoBaTensHo coefiu—
HEHHbIX aneMeHToB obnafaer B n pa3 Gonsuien 4C, Ho v Bo
CTOMLKO e pas 60NbINM BHYTPEHHWUM CONPOTUBNEHWEM. JTo
orpaHu4usaeT BO3IMOXHOCTU CO3AaHNA 6ONbLUMX TOKOB pasps—
Aa BO BHELWHeW uenw, ANA NOMy4eHUs KOTOPbLIX UCNONb3YIOT
napannensHoe coevHeHWe anemeHToB (puc. 1, 8). Ansa n oan-
HaKOBbIX 3NEMEHTOB, COeAMHEHHbIX NapannensHo,

=€ (Ry+r/n). (6)
& &t R
= —F - =
Er— Ry ’ oo
a) 6)
/
-== ——+—
_T_r '[r Tr 4 []P" "+
B) r)

Puc. 1. Llenn v coegnHenns aneMeHTOB: NpocTeiwas uens ¢
ranbBaHUYECKUM 3NTEMEHTOM ¥ CONPOTHBAIEHNEM Harpyaku (a),
CXeMa nocneaoBatenbHOro coegnnerns anemenTos (6), cxeMa
napannensHoro COeguHEHNA aNeMeHTOB (B), CXEMa CAIOXKHOIO
napannenbHo-nocNe4oBaTeNbLHOTO COEAMHEHUA 3NEMEHTOR B
bartapeto (r)
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Pasymeercq, 4rto O[JC b6aTapew W3 napannenbHo coegu-—
HEeHHbIX 31eMeHTOB ocTaeTcq 6e3 W3MEHEHWW, a BHyTpeHHee
CONpoTUBNEHUE — B N pa3 MEHbLLE.

OfHOBPEMEHHOE NONyYeHWe MNOBLILLEHHBLIX HANPSXXEHWA u
TOKOB paspafia ocywecTsnsAeTca NyTeM CMeLlaHHoro coeanHe—
HWA aneMeHToB. Tak, ana nonydyeHus 6artapewn ¢ YTPOEHHON
I4C v yaBoeHHsIM TOKOM pa3paga Heobxoammo cobpaTs 6aTa—
peto, NOKa3aHHY Ha puc. 1,r.

Ewe ogHUM BaXKHEWWMM NapameTpoM ABNAETCA eMKOCTb
aneMeHTa, T.e. CMoCOBHOCTL yaepXuBaTh B cebe HeKoTopoe
KONMUYECTBO 3NEKTpUYecTBa (WHLIMW CNOBaMK, 3NEKTPUYECKUN
3apsg). B oTnuume ot apyrux napameTpoB eMKOCTb CYLLeCT-
BEHHO 3aBUCUT OT YCNOBWA pa3pafa. B cooTBeTcTBUM C 3TUM
BbIAENAIOT ABE €MKOCTU — MO TOKY W NO Harpyake. EMkocTb no
TOKy XapakTepwu3yeT 3apsf], OT/jaBaeMbii BO BHELLHIO LEnb
NpY NOCTOSIHHOM TOKE Harpy3ku, W CBfidaHa C TOKOM paspsaga
NPOCTOW 3aBUCUMOCTLIO

Q, =It,, (7)

rae Q,— emkocTs, Asy; | — (PMKCMPOBaHHLIA TOK pa3pajaa, A
wnn MA; t, — Bpema paspsga 4o MOMEHTa, Koraa AansHewuuvia
pa3psag HEBO3MOXKEH, M.

O6biHHO 3NEMEHT pa3psHKaeTCsl Ha MOCTOAHHYIO Harpya3ky
Ry, Npy 3TOM TOK paspsifa Bce BpEMSI N3MEHAETCH, HO ANA No—
NyYeHWs 3aBUCUMOCTI, aHanoruydHow (7), BBOQAT cpeaHee 3Ha—
YeHne Toka paspsga | ep, NPY KOTOPOM

Qp=lcp to (8)

KoneuHoe HanpsaxeHwe paspsaga (Ug, B), onpepensetca
3NeKTpoxumMu4eckKon cuctemon XUT.

3aBuCUMOCTb OT YCNOBUWA paspsifia Npusena K pasnu4HbiM
onpeaeneHnaM emkocTu. OAHaKo 3TO He ynpowaeT feno, v B8
pacyeTax yalle Bcero UCnonsL3yloTCA KpuBbie paspsaaa, ycpea-
HSAAEMbIe OANA HAAEXHOCTN NO HECKONbKUM 3M1EMEHTaM.

K Ba)kHenWwmm napamerpam OTHOCATCA oTOupaemas ot M3
nonesHas MolHocTb, a Takxe Kflf. MNone3Has MowHocTs on-
peaenseTca Kak MOWHOCTS, BbIASNSIOWANACA Ha BHEWHEN Ha—
rpyske R

Pn=1U=1?Ry 9)
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CymmapHaﬂ aneKTpuyeckaa MOWHOCTL 3NeMeHTa
PZ:|E=|2(RH+F). (10)

C nomolbio BBEAEHHbIX NOHATUIA nerko onpeaenuts Krij
KaK OTHOLLEHWE NONEe3HOW MOLHOCTN K CYMMAapHOM:

KNO =Pr/Py=1"Ry/(Ry+1)1°=Ry/(Ry+1). (11).
pX

MonyyenHble aHanuTU4eckne 3asucumoct Pn v K4 ot
CONPOTUBNEHUS Harpy3ku AnA ABYX 3/1EMEHTOB C BHYTPEHHUMW
CONPOTUBNEHUAMU 1 WU I, NPUYEM Iy < o, NpeAcTaBneHbl Ha
puc. 2.

ni Pul
I

Iz

I
l
|
|

i —

|

I

| -
RH r r; RH
a) 6)

Puc. 2. BAusaiHMe BHYTPEHHErO CONpOoTUBNEHUS 3NEMEeHTOB
C pasHbiM BHYTPEHHUM CONPOTUBNEHNEM HA UX KOIGPULIEHT
NONEe3HOro AeNCTBUS () U BENMHMHY MOLHOCTH, OTAaBaeMon

B Harpyaky (6)

MpuBeAeHHbIE Bbille NapaMeTpbl XapaKTepusyroT UCnonb—
30BaHHbIA THN 3NEKTPOXUMHUHECKON cncTembl. C TOUKW 3pEeHUA
noTpebutens yaobHsIMW ANSA CpaBHEHWA ABNAIOTCA yAenbHbie
XapaKTEepPUCTUKN, KOTOPbIE ONNCHIBAIOT 3NEMEHTbI Pa3HbIX CUC—
TEM ¥ OUHAKOBOW maccsl v obbema. Hanpumep, yaenbHas
MaccoBas €MKOCTb NO TOKY ABNSAETCS EMKOCTHI0, 0TAaBaeMoN
SNEeMEHTOM €WHUYHOW Maccst Npw paspsife MOCTOAHHbIM
Tokom. Ecnn onpeennTs 3Ty éMKOCTb N0 OTHOWEHKUIO K Macce
TONLKO AaKTUBHbLIX BELWecTB, TO CTAHOBUTCA BO3MOXXHbIM
COMOCTABMIEHNE TEeX WM WHbIX TEXHONOrMA W3roTOBNEHWS
anemeHTos. Boobuye rosops, Bbibop yaenbHbix NapameTpos Npo-
W3BOAVTCS VCXOAA U3 peluaeMsix 3agad. Tak, Npu Bbibope uc-
TOYHVKA NWTAHWA ONA NEpeHOCHOW annapaTypbl CONOCTaBNAT
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yAensHbie mMaccoBble Nokasatemm. [pu paspaboTke 6bITOBOW
annapaTtypsl ¥ annapatypsi o6uero npMmeHeHus conoctas—
NATHCA AO0MKHbI CTOUMOCTHbIE yAensHble napameTpsl. WHbiMn
CNoBamMW, HYXHO CpaBHMBaTb, KakoBa CTOMMOCTb eauHWLbI
3NEeKTPUYECKON 3Heprum (MOLLHOCTH), NONy4aemMou OT pasHbIX
3NEMEHTOB K Y4HUTbIBATH TO, 4TO paboTocnocobHOCTL annapa-
TYpbi onpeaenaeTca 06bIMHO He ee COGCTBEHHON HaaeKHoC-
Tbi0, @ (DYHKUNOHMPOBAHUEM UCTOYHWUKOB MUTaHWA.
Heobxoavmo 0TMETUTL, 4YTO Npu 06CYXAEHWN IKcnnyaTa-
LUWOHHBIX NapameTpoB pedys tuna 0 MaKCUManbHOM TOKE Harpys-
KW. B 3aBuMCUMOCT# OT yCnoBuiA paspaga TOK MOXeT ObiTb W
MeHblle, 4To npegnoututensHee. Ograko JfC 6artapew (a
crano 6biTb, U HanNpsDKEHWe Noj Harpy3koW) yBenuuusaeTcs
ANCKPETHO, T. €. nopuusamun, pasHsimm 3[JC ogHOro anemeHTa.

1.3. Uununppuyeckue U raneTHbie 3NemMeHTbi
u 6aTapeM U3 HUX

OcHoBHbIMK NapameTpamun XUT aenaiores:

1. HoMWHansHOe HanpsaXeHwe, KoTopoe ABNAeTCHA PyHKUNU-
e 9NEKTPOXUMUYECKON CUCTEMSI.

2. Bpems paborsbl (pa3psapa), KOTopoe 3asucuT oT obbvema
pabouynx (aKTWBHbLIX) BELLECTB, Npeobpa3yoWmX XUMUYECKYHO
SHEpPruio B 3NEKTPUHECKYIO.

3. FeomeTpua (hopma) XUT, koTtopas MOXET 6bITb B BUAE
BbICOKOro uunMmHApa (BbicoTa KOTOPOro 60nblue nitk paBHa aAn-—
ameTpy), HU3Koro yunuHapa (auameTp KoToporo 60Mbule BbICO—
Thbl) U NPAMOYroNsLHOro napannenenunega. ATv pa3vepbl NpU-—
HaTto 0603Ha4aTs naTuHckumK 6ykeamm H, D, L, B — BbicoTa,
AnameTp, AmvHa (rnybuHa) u wupuha.

Hawnbonee ctabunbHbIMU 3HAYEHUAMW B 3TUX rpynnax na-
paMeTpoB ABNSAIOTCA HOMWHaNLHOE HanpsXeHwe v rabapuwrhbl.
Mpu aTOM OKaabiBAETCH, ‘4TO BTOPOCTENEHHblE Ha NepBbik
Barnap rabapurbl AsnaloTcA Hawbonee BaxkHbIMU. C Ux NMOMO—
LLIbI0 MOXKHO onpeaenuTs Tunopasmep XUT, npubnnxeHHo cuc—
TEMy W HanpsixkeHue, BpeMs paboTst. [ eoMeTpuyeckue pasme-—
pbl XUT onpeaeneHst ctTaHaapTamy cTpaH v (pupM B COOTBET—
CTBWM C peKkoMeHZaumsammn MOK, pekomeHaauum KOTOpon sSBnsi—
I0TCA 1O CYTWU Aena MeXAyHapoaHsIMU cTaHAapTamMn. Pasmepsbi
['B v Ab aBnaIl0TCA NPON3BOAHLIMW OT pa3MepoB WX 3NEMEHTOB
W NCNOMbL3YEMON KOMNOHOBOYHOW CxeMbl 6aTapew.
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abapwTbl 3nemeHToB XWT He u3MeHs10TCa yxxe Jonrue ro—
Abl, 4TO obecnevynBaeT BIaNMO3aMEHAEMOCTb HOBbLIX U CTapbIX
U30ennin, B KOTOPbLIX UCNONb3YIOTCH 3N1E€MEeHTHl “CTapbix” pas—
mMepoB. B HOBbIX paspaboTkax XUT ucnons3ytoTca v HoBble (HO
TOXE CTabunbHbie!) TUNopasmepsl, NOABNEHWe KOTOPbLIX CBA3a—
HO C auHamuKkoW passutusa ABJ. IMeHHO n3—-3a 31oro 06cTos—
TenbcTBa Hawm tabnuubl byayT UMEThH NEBYI0 KONMOHKY C TWNO—
pa3mepami, 4TO ya0bHO W NpaKTUYECKW. U3MepuB rabaputsl
XWUT MoxHo cpasy onpeflenuts ero 0603Ha4yeHue, BO3MOXHOE
Hanpsi>XxeHWe v eMKOCTb W BblbpaTh Ha OCHOBE 3TUX AAHHbLIX Ha-
nbonee NOAXOASLLYIO 3aMEHY.

YTOo4HeHWe napameTpos u onpegeneHwe napamerpos XNT
MOXXHO BbINOMHWUTL N0 WX KOAOBLIM 00603HAYEHUAM, KOTOpbLIE
nerko pacwuvgpossiBaloTcs.

KO/bl 3NEMEHTOB B BUAE BbICOKOrO UANIMHAPA

X-X-X
AneKTpOXuMUYeCKast I Bapwant
cvucTema NCNONHEHWUsR

3awwudposanHbivi pa3mep (R 1 yicno ot 01 go 100)

PacumdpoBka pycckux n natuHckux 6yks B koaax o6oaHa-
YEHUN cnefylowasn:

IJNeKTpoxumuyecKue cucTembl

N - nutvesvie:

B - “OpHodhTopucThIA yrnepos + OPraHNuecKui 3neKTpo-
nuT + nntui”, 3,00 B.

C - “[ByoKknch MapraHya + OpraHw4eckuid SneKTponmT +
nutur”, 3,00 B.

G - “Oxkuce Mean + OpraHVU4EeCKWA INEKTPONUT + TN,
1,50 B.

U - “Oknct xpoma + opraHu4ecKui INEKTPOanNT + nMTui”,
3,00 B.

ML| — mapranyeBo-unHKoBbI€:

Conesebie (6e3 6ykBeHHoro wudpa) — “Osyokucs MapraHuya
+ XNTOPUCTHLIK aMMOHWKA + UvHK”, 1,50 B.

XnopugHbie (6e3 6ykBeHHoro wugpa) — “[Byokucs map-
raHya + XnopucTsLIA aMMOHWIA, XNOPUCTBIA UMHK + UWHK”, 1,50 B.
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A — “Kucnopopg + X10pucTbil aMMCGHWIA, XTOPUCTLIA UKHK +
UvHK", 1,40 B.

L — “[Byokucs mapradua + rnipoOKuUCH LeNnoYHoro Metan—
na + yuHk”, 1,50 B.

PL] — pTyTHO-UWHKOBbIE:

M — “Okucb pTyT™ + rMapoOKUCH LUENOYHOro meranna +
UvHK”, 1,35 B.

N ~ “Okuch pTyTH U ABYOKWUCH MapraHya + rmapookucs Le—
NOYHOro Meranna + ywHk’, 1,40 B.

P - “Kucnopop + rvapooKucCh LLENoYHOro MetTanna + UuHk",
1,40 B.

CL] - cepebpsiHO-UMHKOBSIE:

S ~ “Okuch cepebpa + rmapooKvch LENOYHOro MeTanna +
ywHk", 1,55 B.

T ~ “[1se okucy cepebpa + rnapooKuUCh LENOYHOro Metan—
na + uvHK", 1,55 B.

BapuahTbl ucnonHeHua

C - 60nblias emkocTs (6onbiue, 4emy S Ha 25...30%).

P — 60nbwan MoWHOCTS (CNOCO6HOCTL 0TAABaTL 60MLLIVA,
yeM y C 1 S TOK, Npy éMKOCTU NpuMepHO pasHown C).

S ~ cTtaHaapTHas eMKoCTb (NpUMepHO Ha 25 ... 30% MeHsb-
we, yemy C v P)

YcnoBHbie 0603Ha4YeHUs AByx Hanbonee pacnpocTpaHeH—
HbiX FaneTHOro W NNOCKOro 3MIeMEHTOB, UCNOMNbL3yeMbIX B 9 —
BONLTOBLIX 6aTapesax ANsl TPaH3UCTOPHbLIX PaANoONPUEMHNKOB,
cnegywowpme: F 22-24x13,5x6 Mm v ansa F 24223 x 6 mm.

KO/bl BATAPEM U3 BbICOKMX LUNUHIPHYECKHX,
ANETHbIX A NNOCKUX SNEMEHTOB

— X-X-X-X-X —
Yvcno nocneposa- Yucno napannens-
TeNbHO COeANHEHHbIX HO COeaNHEeHHbIX
B 6aTapee 3NeMeHTOB B barapee
3NEeMEeHTOB
3nekTpoxuMmuyeckas — BapvauT
cnctema UCNONHEHUA

O603Ha4eHne TUNopa3Mepa 3nemMeHTos 6atapeu
(R, F, 01 ...100)
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PaccMOTPUM XapaKrepHbié npumepbl KOAWPOBAHHbIX
0b003Ha4YeHUn INemMeHToB K barapei:

R 6 S — 0AUH aNEeMEHT C CONEBbLIM UMM XJTIOPUAHBLIM 3NEKT—
pPONMTOM MapraHyeBo-UNHKOBOW CUCTEMbI CTAHAAPTHOW €MKO—
cTH,

LR 20 P — oAvH 3neMeHT CO LWEeNoYHbIM 3NEKTPONUTOM
MapraHLUeBo—-UMHKOBOWU CUCTEMbI U ¢ 6ONLLUEN EMKOCTLIO;

2 LR 10 — 6arapes na aByx nocnegoBaTensHO CoeANHEH—
HbiX 3neMeHToB Tunopasmepa R 10 (DUPLEX);

3 R 12 — 6aTapes u3 Tpex nocneaoBaTenbHO COEAVHEHHbIX
aneMeHToB TMnopasmepa R 12 (NORMAL);

3 R 20-2 — 6aTapes »3 aoByX NapannensHbiX rpynn 3nemeH—
TOB, Ka)K4as U3 KOTOpbIX COCTOUT W3 Tpex nocnefosaTenbHo
COeAMHEHHbLIX 3NeMeHTOoB TUNopa3smepa R 20,

6 F 22 - 6arapes u3 wecTy nocneaosarenbHo coeuHEeH—
HbIX 31eMEHTOB raneTHON KOHCTPyKUnn Tunopasmepa F 22 u ¢
CONEBLIM UM XNOPUAHLIM 3NEKTPONUTOM;

6 PLF 22 — 6arapes w3 wecrtn nocnefoBaTenbHO coeu—
HEHHbIX 3NEMEHTOB raneTHoM KOHCTpyKuwumn Tunopaamepa LF 22
anKanuyeckom cuCTeMbt U ¢ 60NMLIOA EMKOCTbIO;

6 LR 61 — 6aTapes w3 wecTtu nocneoBaTensHo CoeiMHEH—
HbIX CTAKaH4YMKOBbIX 3NeMeHToB Tunopasmepa LR 61 ¢ ankann-
UYECKUM 3N1eKTPOSMTOM.

MpuBefeHHbIe NpUMEpbLI NO3BONAIOT pasobpaThca € AaH-
HbiMW Tabn. 1 ¥ 4AI0T BO3MOXXHOCTb NO A@HHLIM HA OUPMEHHON
aTUKETKE 3NemeHTa wmm 6arapew onpefenuTs BCe OCHOBHbIE
nx napameTpsl. Mbl HE paccMoTpeny TONbKO OfHY rpynny KO-
na — “BapvaHT UCMONMHEHWs", KOTopas No HOBbIM cTaHAapTam
nossonser oueHusars XUT no BenvuuHe 0TAABaEeMOW MMK
3Hepruv, a No crapbiM gasana MHGopMaumio NC YCIOBUAM IKC—
nayatayvv. BoT atv pycckvwe o6o3Haqerus: Y — yHUsepcanb-
Hbie, C — ¢ ANVUTENLHOW COXPaHHOCTLIO, H — HeMarHuTHbie, ® —
NOBbLILIEHHOW MowHocTy, YXIT — AN yMEpeHHOTro u XONoAHOro
KnuMara, B — Bceknumarnyeckue u X — xonogoctonkue. Mo Ho-
BbIM OTEYECTBEHHbIM CTaHAapTam WCNoMb3yloT TOMbKO Tpw
rpapauymn: YXN, B n gononnurensHo T — TPONUHECKUA KIIMMaT.

Mbi no3HaKOMUNUCL C peTpocnekTueon passutua XUT, ¢
NpUHUMNaMu paboTsl ranbBaHUHECKUX 31EMEHTOB U C UX W -
pauweid. Mopa B MaraswH W Ha NOTOK 3a nokynkamu! Ham
Hy>XeH 3 A286, a NnpogaBsey NnpeanaraeT Ham 3NEeMEHT ¢ Apy-
rmmn 0603HaqeHnamn: AAA, MN 2400, R 03; xotum kynutb
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KpoHy , Ham npegnaratot 6atapeto 9 V, Ha KOTOpon Hanuca-
HO 0% Mercury, 0% Cadmium, Jan 2000, (use before), MN
1604, 6 LR 61, v elwle kakana—-To HenasecTHasa crpaHa Made 1n
E U, a BmecTo anemenTos 343 n 373 HaM npeanaratoT gpyrue,
Ha KOTOpbIX HamucaHo V 2014, Baby, R 14, C, UM, SP 11 u D,
R 20 1050, BR — 2 Kak paso6paTtbcs B 3TUX 0603HaYEHUSAX,
YTO OHW 3Hayar?

leno B ToMm, 4TO KpoMe 0603HAYEHNA B COOTBETCTBUM C
pekomeHgaumamu MOK wnu IEC, moryT 6biTb 0603Ha4eHUs No
otedecTBeHHbIM TOCT (u ctaHfapTam C3B), amepukaHCKuM
ctanpapram ANSI w NEDA, anoHckomy ctangapTty JIS, cdup-
MEHHbIM W TOprosbiM 0603HajeHNaM Kak ¢ HWMu pasobparts-
ca? Ha akonorn4ecku 4YUCThIX 3nemeHTax n 6arapesx ykasbl—
BaeTCH OTCYTCTBUE B HUX PTYTU U KaAMUA Uy TONLKO PTYTH
O603Ha4YeHua 3T MOryT 6biThb NonHeiMu (0% Mercury, 0%
Cadmium) nnu cokpatieHHsiMn O603Haqvenuns Jan 2000 u (use
before) o3HavaloT HEO6EXOANMOCTHL UCMONL3OBAHWA A0 AHBApPA
2000 ropa “CrpaHHan ctpaHa” B U — o6veanHeHHan EBpona,
ans 0603Ha4YeHnsa KOTOPON UCNONBL3YIOTCA U Apyrve cokpalle-—
HWA, TaKXe BO3MOXXHO YyKa3aHWe U KOHKPETHOW CTpaHnsl, rae
npoussefieHsl aaHHsle XUT. Jagum gononHUTenbHbIe Nosc—
HeHUs

B ocHoBe rocyaapCTBeHHsIX U (PUPMEHHbIX CTaH[apToB Ha
anNeMeHTbl Nexar pekoMeHaauvm MexxayHapoaHOW 3nekTpo-
TEXHW4ECKON KOMWMCCWMW, KOTOopas BxoauT B MexayHapoaHyio
oprasmsaymio no craHgaptusaumwu (ISO).

Bo mHorux ctpaHax pekomeHaauwm MOK noBTOpsioTCA B
rocyapcTBeHHbIX cTanaaptax B psge ctpaH, Hanpumep, CLUA,
OPF v AnoHvW, 0TNVHNA NMEIOTCA Kak B FoCyJapCTBEHHbIX, TaK
“ B (PUPMEHHbLIX CTaHAapTax

Bo Bcex ctaHaapTax ychoBHoe 0603HavYeHne, Kak npasuno,
naet nHdopmayuio o rabapuTHsix pa3Mepax, 3NeKTpoXuMmuyec—
KOW CUCTEME W KOHCTPYKUMM (UMNUHApUHECKWe wnu npsiMo-
YronbHbI€) 3NEeMEHTOB uny aTtapen

PexomeHnpgauum MIK. O603HaqueHWe cOCTOMT U3 HeTbipex
rpynn CUMBONOB OAHON-AByx undp (4Mcno aneMeHTos B 6ara—
pee asa v 6onee), oAHON-AByx OyKB (0603HAHEHVE ANEKTPOXU—
MWYECKOW CUCTEMbl ¥ 4acTo paboyvero HanpsXXeHus), ofjHOW-
AByx undp (rabapvtHsie pa3Mepsl), 6ykBbl S (ANA 3NEMEHTOB,
paboTaloWwX B pexvuMe Manbix TOKOB) U AONONHUTENSHOW UH-
chopMaLmm (CM Kofbl aneMEeHTOB 1 baTapen)
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Cranpapr ANSI (Amencan National Standart Institute —
AMEPUKAHCKUN HauMoOHAaNbHLIN WMHCTUTYT cranpaptos) O60-
3Ha4YeHne COCTOMUT U3 ABYX rpynn CUMBOMIOB OfHOW-ABYX OyKB
(Ha3HauyeHWe W aNeKTpoXUMU4Yeckaa cucrema) U oAHOW-TpEeXx
uvdp (rabaputHbie pasmepsl) AnS AUCKOBbLIX 3NEMEHTOB U Ue-
noro yucna wiu 4pobu (0THOWEHWE K UCXOQHOMY TUNopasmepy)
n oHon—Tpex 6yks (0603Ha4YeHue TUNopasMepa) ANa UWINHA~
pUYECKUX 3NEMEHTOB

Crangapr NEDA (National Electric Distributors Association —
HayuoHansHas accoywnayna pacnpoCTpaHUTeNnen aneKTpoHUKN)
O603Ha4yeHWe COCTOUT W3 TPEX CUMBONOB OfHOM-YeTbIpex
undpp (Tvnopasmep anemeHTa unu 6arapen), ogHon 6yksbl (060-
3HAYEHWEe 3INEKTPOXUMUYECKOW CUCTEMbI), Hyna (0603HayueHwe
0CO6bIX CBOUCTB CepebpsiHO—UNHKOBbLIX 3NEMEHTOB)

Cranpapr JIS (Japanese Industrial Standart — sinoHckuA
NpoMbILLNEHHbLIW cTaHaapT) Wenons3yoTea aBe cucTemb! 060—
3Ha4eHun — cTapas u Hoeas B ctapoi cucteme o6o3Ha4YeHwne
COCTOWUT W3 AByX rpynn cuMBONOB AByX 6ykB (TMNopa3smep v
aneKTpoxumudeckas cucrema), undpsl W 6ykssl (4ucno ane-
MeHTOB B 6aTapee u Tunopasmep) B apyrom sapwaHTe o603Ha-
YeHWe TOXE COCTOUT W3 AByX rpynn cUMBONOB OAHOW-ABYX
6yKB (aneKTpoxumuyeckasi cuctemMa), 0 AHON-AByX UMdp (Twno-
pa3mep) B HoBoW cucTeMe 0603Ha4YeHWe COCTOMUT U3 YeTbipex
rpynn cumeonos uwvdpsl (4wcno anemeHToB B 6arapee),
OAHON-Tpex 6yKB (aNeKTpoXuMM4YecKast cucTteMa WM oTaaLa),
oaHOW—ueTbipex uudp (TMNnopasmep yalle BCEro ykasslBaercs
B Buae wwdpa), 0a4HON 6yKBbl (AONONHUTENLHLIE fAaHHbLIE 06
oTaade) B nocnegHee BpemMa OCHOBHLIM BUAOM 0603HAYEHWUA
cTaHoBATCA 0603Ha4YeHna MOK

Cranpgapr DIN (Deutsche Ingenieuring Normen — Hemeykui
WHXXEHepHbIn cTaHaapT) Wcnonb3yerca uywudpposas cuctema
0603Ha4eHnn B BUAE NATU3HAYHOIO Yucna u 0aHOW ynudpbt (No-
cne Kocon 4epTsl) MNATu3HaYyHoe 4vcno o0b6o3HayYaeT Tunopas-—
Mep 3n1eMeHTa (nocnegHve Tpy umdpsbl) ¥ SNEKTPOXUMUYECKYIO
cucremy (unpa nocne KoCcon 4eprTsl 1 — cepebpAHO-LUHKO-
Basl, 2 — ankanudyeckas, 3 U 4 — pTyTHO-UVUHKOBbIE pa3HOBUA-
Hocterd NR n MR)

Kpome o6o3HayeHnd MIK cpupmon Varta wcnonsayiores
cUCTEMa B BUAE YeTbipex3Ha4yHOro Yucna: nepesle asa 3Haka
0603Ha4eHue cucTteMnl 6 — nNuTUK, 50 — HUKeNL-KaaMueBbie
akkKymynaropsi, 40 — ankanudeckue 30, 20, 15 n 10 — pasHo-—
BUAHOCTW 3NEMEHTOB C CONEBHIM U XNOPUAHLIM INEKTPONUTOM
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Cranpapt CT C3B, MOCT. Cranpaprbt COB ucnonsayioT—
ca 8 CCCP kaxk FOCT. B Hux no4Tv 6€3 NU3MEHEHWA BKNIOYEHDI
pekoMeHaauwn M3K. B crapbix FTOCT ucnonbsosanacs uvupo-
Baa cucrema W poBKU 31EMEHTOB (B BUAE ABYX — NN TPEX—
3HAYHOro 4Mcna), HacTo ¢ AONONHWUTeNbHLIMK BykBamm (A, BA)
W CNOBaMMK.

B HOBbIX 0TEYECTBEHHbLIX CTaHAapTax NCNoNL3yI0T U HOp-
msl ctaHfapros COB v cTapsix [OCT, 3ameHAn ux nocTteneH-
HO Ha HopMbi MOK. Toprosble 0603Ha4eHWA 0TEe4eCTBEHHbIX
XWNT 06bi4HO roBOPAT O NCNONL3OBAHNN HOBbLIX CNeynanbHbIX
TexHonorvid (bnuk, KeaHnt, KopyHa, KpoHa, luct, OpwoH,
MNnanera, Npuma, Cancdwp, Cser, YpaH, 3pa v ap.). flony-
napHasa 8 npownom “KpoHa” (ee y>XXe He BbiNyCcKaloT) Hepeako
nytaetca ¢ “KopyHAaoM” (no pasmepam OHW OAWHaKOBbLI).
“KpoHa” 6bina 6aTapeen N3 conesbiX raneTHsIX 3N1EMEHTOoB, a
B “KopyHae” ucnons3yloTca ankanunyeckwe ¢ otgaqen BaBsoe
6onbluen.

B rabnuue 1 npuBegeHs! faHHbIe NO Hawbonee pacnpocT-
paHeHHbIM 1,5 — BONLTOBLIM UWNUHAPUHECKUM 3NEMEHTaM, KO-
TOpbIE MCNONL3YITCA Kak OTAeNbHO, Tak U B BUAe baTapen u3
nocneaoBaTensHoO coeanHeHHsix anemeHToB. O6o3Hauenwe L —
R... rOBOpUT O TOM, 4TO Takue '3 BbiNyCKalTCA U C CONeBbiM W
CO LWeNno4YHbIM anekTponuToM. Hanbonee 4acTo, Kak camocTo-
ATENbHBIN ANEMEHT, NCNoNbL3YIOT TUNopasmepsi MOK NeNe 1, 03,
6, 14 n 20. Tunopaamep Ne 10 ncnonb3yetca Kak '3 B uamepn-
TeNbHbLIX YCTPONCTBAX, a B Buae 6arapen w3 Asyx nocnegosa-
TENbHO COEAWUHEHHBLIX ANEMEHTOB B ManorabapuTtHeix Tpybqa-
Thix doHapax. Tunopaamep Ne 12 oTaenbHO He ucnonbayeTcs, a
B BWJe Tpex nocnefosarensHo COeANHEHHbIX 3M1EMEHTOB Bbl—
cTynaeT B po/m NpsiIMOYronsbHoi 6atapev ANsA KapMaHHoro ¢o-
Haps. Tunopaamep Ne 61, kak n Ne 10, otaensHo He ncnonb3y-
eTCA v SBNSIeTCA 4acTbio 9 — BONLTOBLIX 6aTapen ¢ ankanmye—
CKUM (LLENOYHBIM INEKTPONUTOM).

B ornuuune oT 6 LR 61, cobpaHHbIX U3 6 UNIMHAPUYECKUX
anemeHToB, B 6aTapesax 6 F 22, 6 LF 22 v 6 PLF 22 ucnonsay-
I0TCA 3NEMeHTHI B BUAE TOHKWUX 6pukeTos (raneTt), a6 F 24 v
6 LF 24 — B Buge auckos. bonbuwmn 06bem aKTUBHbLIX MaTepn-
anos noO3BonsAeT NONY4YATb U HECKONbKO GONbulylo BEMYNHY
3HeprMn, HO NpyU MEHbLLeN repMeTNHHOCTU Kopnyca (Npy un-
NMMHAPUYECKUX KOprycax 3NeMEeHTOB OHW UMEIOT BecbMa Ha-
AEXHYIO repMeTu3aumio, Kotopas A0onoNHAETCA A0N0NHNTENb—

34

HO repMeTU4HOCTHIO Kopnyca). [1pu raneTHbIX anemeHTax rep-
METUYHOCTb OnpeaensieTcs TONbLKO KOPNYCoM.

BecbMma HagexXHa HectaHAapTHaa KOHCTPYKUMA 9 — BOMb—
ToBbIX 6arapen upmbl Philips. Kpome HapyxHoro 8 Hen wc—
NONb3yeTcA NPOYHbLIA BHYTPEHHWA NNAcTMaccoBbii KOpNyc C
TONWMHON cTeHoK 0,5 MM. Kaxxapin 3neMeHT npegcrasnsaeT u3a
cebs cBoeobpasHylo “Hawedky” n3 vunbTpoBansHon Gymary, B
KOTOPOW NEXWT LWHKOBLIA NOPOLIKOO6PA3HLIA 0TpULIaTENbHBLIA
3NEeKTpOoA C KOHTAKTOM, NONOXMNTENLHLIW ANEeKTPOoA BbINONHEH
N3 ABYX YrontbHbIX 6pUKETOB.

Kpome wngpos, npuseaeHHsIX B Tabn. 1, sce hmpmbl uc—
NoNb3yIOT cBoeobpa3Hytd LBETOBYIO KOAWPOBKY, KOTOpas, B
OCHOBHOM, COXPaHAETCH ANMUTENLHOE BPEMSA, U AOMONHUTENb-
Hbl€ CNOBECHbLIE NOSCHEHWS. .

AnemMeHTsl U 6aTapen ¢ WenoYHLIM 3NeKTPONMTOM (anka-—
nuyeckve) umeloT obo3HaqeHwe LR nepep Homepom Tunopas-—
mepa u nosicienmns Alka, Alkaline, Alkali Mangan, Alkaline Plus,
Super Energy, Professional. HekoTopbie hvpmb ononHuTenb—
HO NOMELLAIOT Ha 3TUKeTKe 5 3Be3fo4eK.

AnemeHTsl U 6aTapen JleknaHwe ¢ conessbiM U XJIOPUAHBLIM
aneKTponmMToM Kpome 6yKebl R nepes HomepoM Tunopasmepa
moryt umerb noscHeHnne Normal, Standard, General Purpose
WNW 0fHY 3BE3404KY Ha 3TUKETKE.

YcoBeplueHCTBOBaHHbIE 31EMEHTHE U 6aTapen MoryT UMeTb
Takve NOsSICHEeHUA:

Score, Super, Plus, Power (PE), Super Life, Normal Duty
(ND), Extra (E),**, Super Power (S), Langer Service Life (Duty
Energie — DE), High Power, Heavy Duty nnmn Higt Performance,
Super Dry, Computer Energy, Super Plus,*** nnu****, Power Plus
(PP), Top, Heavy Duty (HD), Super (S), Super Duty (SD),
Professional (P), King Power (K), Ultra King Power (U), Extra
Long Discharge Perfomance (NE), Super Heavy Duty, Super,
Super Energy.

OTtcyTcTBuMe cTaHgapTU3auwyM aTWX NOACHEHWA, UCNOMb30-
BaHwe oAVHaKOBbIX cnos, ¢dpas nnn abbpesuatyp 3aTpygHseT
peansHylo oyeHky paboTocnocobHoOCTH anemMeHTa uiv 6artapew,
4T0 YCyrybnaercs 4acTsiMU U3MEHEHWAMU MapKUpPOBKW, XOTS
He BCeraa oTpakaeT peanbHblid POCT KadecTBa 3/1eMEHTOB W
6aTapewn.

Kak npasuno, kpome abbpesnaTtyp U cnoBECHbIX NOSACHE -~
HAW, MHOrMe hupMbl UCNOML3YIOT LBETOBYI0 KOAWMPOBKY. JTa
KOANPOBKA NEpPUOANHECKN MEHAETCA W B KAKOW-TO Mepe oT-
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OCHOBHbIE TUNOPA3MEPHI

UMNUHAPUYECKIX SNIEMEHTOB U BATAPENA

Pasmepbl, | M3K roct' | ANSI DURACELL* | Jis®
MM, D x H,

BxLxH

12x30  |L-R1 |- N,L20 |MNS100 |UM,SUM, AM5
10x44  |L-RO3 [A-286 [AAAL30|{MN2400 |UM,SUM,AM4
14x50  |L-R6 |A-316 |AAL40 |MN1500 |UM,SUM,AM3
21x38  |L-R10 |A-332 |- - -

2Ax7%  |2L-R10 [2A-332 |- - -

21x60  (L-R12 |A-33% |- - -

62x22x 6723 L-R12 [3A-3%6 |- MN 1203 |-

%x50 |L-R14 |A-343 [C,L70 |MN1400 |UM,SUM,AM2
34 x 62 L-R20 |A-373 |D,L90 |MN1300 |UM,SUM,AM1
8 x 41 R61® |- - - -
%x18x49°|6LR61 |- - MN 1604 |-

e 6L-F22 |6PLF22 |- - 6AMS, S-006P
— 6F2  |“Mmer’’ |- - 006 P
%5x50  |6F24 |[6F24 |- - -
MpymeyaHna:

1. B Tabnuye npviBeeHbl pacnpoCTpaHeHHble 0003HaqeHns,
KOTOpbIE B HacTOsAu|ee BPeMs aybnvpyloTCs unu 3aMmeHATCA

ob6o3naveHnamu M3K.
2. barapew.

3. CneunantHblil 0COB0HaAeXHbIA 3NeMeHT Ans 9 — BONALTOBbLIX

bartapemn.
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Tabnunuya 1
KODAK | NEDA UCAR, VARTA | Cucrembl Toprosble
EVEREADY N MU PU | oBo3HayeHus
- 910S,F,A | E90 L01° -+ 4 |LADY
K3A 24S,F,A [E92 - + + | MICRO
KA 15S,F,A |E% + + — | MIGNON
- - - . 10 - + - |-
- -~ - .10 - + — | DUPLEX
- - - .12 - + - -
- - 180 .12 - + - | NORMAL
KC 14S,F,A (E93 .14 - + - | BABY
KD 13S5,F,A |E% .20 - + - | MONO
- - - - N
Kav |- 6 LR 61 - - + - |E-BLOCK
6LR61 |- 522 - 4+ =~ |-
- - - - + - =
- 1600 - - - o+ = |="

4. dupma BbinyCKaeT TONbKO BbICOKOKaYecTBeHHble XT
ankanu4eckon cucTembl.
5 HnoHckue v pag Apyrivx BOCTO4HLIX hupm BoinyckaioT '35

C pa3HoobpasHbIiMU Wwidpamu, B TOM Yucne u no HopMmam M3K
6 lepBbie aBe ydpbl 03HaYawT: 50 — akkymynaTopbl, 40 — ML
cO ujenoyHbIM aneKTponuToM, 30,20,15 1 10 ¢ conesbiM

M XNOPUAHBIM 3NEKTPONUTOM

37




paxaeT u3MeHeHue TexHu4eckux napamerpos. OUEHUTb 0CO-
6EHHOCTW 3TOW KOAUPOBKM MOXHO Ha NpuMepax paja seay-

WX chupmMm.

Berec (Fepmanuf). Ankanudyeckwe anemeHTbl W GaTapew
(cepwm LR) BbinyckaioTca B 4epHbIX KOpNycax C Xenro—-300-
TUCTHIMW HA/INNCAMM N STUKETKOW, a 3NeMeHTbI v 6aTapen Jlek—
naxwe cepvin PP, PE 06bi4HOR KOHCTPYKUWK (Hanpumep, R 20
PP, R 20 PE, R 20) — B 4epHbIX, )XeNnT0o—-3010TUCTbLIX ¥ CBETNO-
CWHUX Kopnycax C cepeGpucToi wnn (ans AABYX NocnegHux)
KPAaCHOW 3TUKETKOMN.

Duracell (CLLA). Bce ankanuueckne 3neMeHTbl u 6atapev
W3 HUX BbINONMHEHbLI B [ABYXLBETHOW rammMe: BepXHsisl TpeTs 30—
NOTUCTO—KOPWHHEBOro UBETa, a HWKHWe Be TpeTh — YepHOro.
BCA MHOpMaUns Ha YepHoM ¢oHe cepebpucToro ueTa.

Maxell (SnoHus). Ankanuyeckue 3nemeHTsl u 6artapew
CBETNO-CEPLIE C 3QN10TUCTON BEpTUKANbHON NONOCOH. Xnopua-
Hole Super (Black) BbiNONHEHLI B 4epHO-cepebpucToil ramme,
Super (Red) — B KpacHO—Cepe6puCTON.

National (3noHus). lnTuessie aneMeHTbl 00bIYHbIX TUNO—
pasamepos (R 20, R 14 » T.n.) BbiNnycKakTCcA B 30N0TUCTbIX
Kopnycax, pTYTHbi€ — B CBETNO-TONy6biX C NATHIO CUHUMWU NO—
NOCKaMWN CHW3Y, afnkKanu4eckue — B CBETNbIX MEeTanNUYecKux
KOpnycax ¢ HepHOMN 3TUKETKOW, aNeMeHThl v 6aTapev Jleknax-
we cepwn NEO Hi-Top v Hi-Top — B 4epHbIX W KpacHbIX
KOpMycax C CUPEHEBbIMUA 3TUKETKAMW W MONOCaMN B HUXKHEN
4acTwn Kopnyca.

Panasonic (noHus). Ankamueckvue anemenTsl U batapem
TEMHO—CEpbIe € 30N10TUCTLIM BepXoM. XnopuaHsie Neo Power —
04€Hb TEMHO—-cepbie (NoYTW YepHble) C cepebpucTbiMK Nonoca-
MW 1 oBanoMm. Special — He 01eHb APKWIA KpacCHbIK € 6enbiMu No—
nocamu ¥ 0BanoMm.

Philips (HnaepnaHab!). 3nemeHTsl n 6aTapen cepwid Super
Duty (**** wan SD), Heavy Duty (*** nnu HD) n Normal Duty
(** v ND) nmeloT BepxHIO HacTb Kopnyca 6e3 oKpackw, a
HWKHIOKO — YEPHOTo, CBETNO—KOPUWYHEBOro W KpacHoro LBeTos
COOTBETCTBEHHO.
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SAFT Mazda (OpaHuwsa). Ankanuueckne anemMeHTsi u 6a—
Tapeu (cepuv LR) BbinyckaloTca B YEpHbIX KOpnycax C XXenTo—
30M10TUCTbIMW HAKMOHHLIMW NONTOCAMMW, LUMPWHA KOTOPbIX
cocTaBnaeT 2 / 3 BbICOTbI KOpNyca, XNopuaHble 3NeMeHTbl W
6aTapen cepui Super Plus (FP), Plus (GS) n Standard (NR) — 8
YEpHbIX, cepebpuCTbIX U KPaCHbIX KOPNYcax COOTBETCTBEHHO.
B 0003Ha4eHusx anemeHToB v 6aTapen Ana doTo — U KuHoan-—
napaTtypsl 4acto gobasnsercsa 6yksa B (Bouton).

Sunrise (HnoHus). Ankanudeckue 3nemeHTbl (cepun AM)
BbiNyCKAIKOTCA B CepebpuUcTbix KOpnycax ¢ YepHOW 3TUKETKOW;
XnopuaHoie 3neMeHTsl u 6atapen cepwn Super Heavy Duty
(AononHuTenbHoe obo3HaqeHue N: Hanpumep, UM — 1 N), Heavy
Duty (S) n High Power (A) — B 30n0TUCTLIX KOpnycax ¢ HepHON
3TUKETKOW, B CUHUX KOPNycax C cepebpucTol 3TUKETKOW W B
KPacHbIX Kopnycax C 30/10TUCTON 3TUKETKOW. Ha Bcex aTukeT—

Kax CTWM30BaHHOE MW306pa)keHWe BOCXOAALEro KpacHoro
COonMHua.

Toshiba (Anonus). Ankanuueckue anemenTbl n 6aTapew
(cepuv LR) BbiNycKalOTCA B CUHUX KOpNycax, XopuaHble ane—
MeHTbl W 6aTapen cepwin Ultra King Power (gononhvuTtenshoe
o6osHayenve U: Hanpumep, UM — 1 U), King Power (K) u Super
Power (S) — B 3onotuctbix (UM -4 U u UM - 5 U - B 4epHOoMm)
Kopnycax C cepebpvcTon 3ur3aroo6pasHor NMMHWEN B HUWXKHEN
4acTy Kopnyca Ha 4epHOM, KpacHOM W 3eneHoM ¢oHax cooT-
BETCTBEHHO. TakoM Xe y30p B BUAE CUHEW NMHUN Ha cepebpu—
CTOM (DOHE W Y ankann4eckux 3nemMeHTos.

B HacTosiee BpeMs U4BETOBYIO raMMy ankanu4eckux ane—
MEHTOB ONpeaensiioT YEPHbIA (BBEPXY) N CBETNO-30N0TUCTLIN —
ocranbHoe.

Super Heavy Duty — (xnopugHbie) — uepHsii v cepebpucTsii,
a y Heavy Duty — kpacHo-30n0TUCTbIA. DnemMenTsl u 6aTtapen
00bI4YHOrO NpuMeHeHun — General Purpose — KpacHoO-30N0TUC—
Tas ramma.

UCAR (CLLA) Professional — BbICOKOKa4eCTBEHHbIE anKa-—
nnieckne OB npodeccMoHanbHOr0 Ha3HAYEHUA HEpHOro
ysera CO CTWAN3OBAHHLIM NATWYIONILHUKOM 30M10TUCTOrO
usera.
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Varta (lepmanusn). Cepus ankanuydeckux 3nemMeHToB n ba—
Tapeun ¢ NoBblleHHoN oTAaqen 3Heprumn “Energie 2000" (4001,
4003, 4006, 4014, 4018, 4020 1 4022} BbiNyCKAETCA B YEPHbIX
Kopnycax, cepuun “Longlife” (3006, 3014, 3020 v 3022), “Super”
(2006, 2010, 2012, 2014, 2020 v 2022) w “Standard” (1014,
1020) — B KOpnycax 3010TUCTOrO, Ceporo u ronyboro Useros
COOTBETCTBEHHO.

Wonder (Opanyus). Ankanuyeckue anemeHTol U HaTtapew
(cepun KLR} BbinyckaloTca B H4epHo-ronybbix Kopnycax, xio-
pUaHble aneMeHTbl M 6aTapeu cepuin Top, Standard (Viper, Ultra,
Tonic v Barti) v Score (SKO) ~ cooTBETCTBEHHO B KOPUYHEBbIX
(4BeTa Kakao) M PuCTalKoBbIX, KPACHbIX C U3obpaxeHnem
ro10Bbt MbBA B KPYre ¥ KpacHbiX Kopnycax.

Takum obpasoM, no yseTy Kopnyca MoXHo npubnuaurenn—
HO orpefenvTe €MKOCTb 3NnemeHTa unii 6artapen. Okpacka
KOPNyCoB ankanu4eckux anemeHToB u batapei obszaTensHo
BbINOJIHEHA C NPUMEHEHNEM HEPHOTO LBETa, MeHee eMKNX XJ10—
puaHbix 3NeMeHToB U baTapei, Kak NpaBuI0,— KPacHoro LgeTa,
3neMeHTOB W 6aTapei NOBLILWEHHON OTAAYM 3HEPIrun — C cepe—
6pUCTbIM U 30N10TUCTbIM poHOM. flononHuTenbHble yseta —
KpaCHbIA, CUHUI U KOPUYHEBDIW.

Kak BuOHO W3 pacCMOTpeHHoro, WwudpoBKa xapakre-—
puctuk 36 MLU-cucTeMbl BLINONHRETCA pasnuYHbiMU NpU—
eMamMK, 4acTb U3 KOTOPbIX MOXeT U3MeHATLCA. [NpuynHamu
3TOro SAABNAITCA KaK U3MeHeHWe TeXHUYeCKux napameTpos,
Tak U CTpemMneHme nNpuBneYyb HOBLIX NOKynare/led HOBbIM
AN3aNHOM.

1.4. KOHCTPYKLMW LUNUHAPUHECKMUX U raneTHbIX
3NeMeHTOB U 6aTaper U3 HUX

JNeKTPOXUMUYEeCKNe CcucTeMbl MapraHueBo-LWHKOBbLIX
anemeHToB, Haubonee LWMPOKO WUCNONb3YEMbIX B HACToALlee
BpeMf A4NR] nuTaHug pasHoobpasHou annaparypbi 6bITOBOW
ANEeKTPOHUKW, NpeacTaBnieHbl B Tabnuue Ha cnefytollen cTtpa-
HULYe.

Ncnonb3yemblie B 3TUX ranibBaHUYECKUX 3/leMeHTax MaTte-—
pvanbl onpefensioT cobo U X KOHCTPYKUMID. CxeMaTuyecku
3TV KOHCTPYKLMM NOKAa3aHb! HA PUCYHKAX.
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OtpuyarenbHbid  InexkTponur MonoxnTenbHbIA
aneKTpoa anexTpop
1. Conesbie L{uHk Pacteop xnopuctoro  [iByokuch
(Zinc Carbon) aMMOoHMA MapraHua

- Zn | NHy C1{ MO, +

2. Xnopugtinie | LjuHk PacTBop xnopucToro  fiByokwch

(Zinc chlorid) aMMoHus Maprasya
¥ X/TOPUCTOro YuHKa

-In| NH4 Cl, an|2 | Mn02 +

3. Uenoytblie | LiuHk PacTBop rugpookucs  [iByokuch
(Alkaline) WenoyHoro MeTanna  MapraHua

- 2n | KOH, Ko [Zn (OH)4] | MnOs +

4. C Bo3aywHon | Ljukk PacTsop xnopwctoro  fiByokucs

Aenonapu3aiiued aMMoHMA Maprasua

(Zinc air) ¥ XNOPUCTOrO UuHKa M Kuchopop
BO3AyXa

~Zn | NHg CI | MNO5 (O5) +

JnemeHTbl U HGaTapeun JlexnaHwe (yronbHo-UMHKOBGIE),
C CONEeBbIM 3NeKTponNuToM (BOAHLIM pPacTBOPOM Xxiopuaa
AMMOHMUS1). XapaKTepU3yloTCA HEBLICOKUMU 3HepreTUHECKUMU
nokasarensmu, MOryT 3KCNyaTupoBaTbCs Npu TemMnepaTypax
oT — 5 fo + 50°C, nMeloT 3amMeTHbIN camopaspsif, U HeBbICOKYIO
repMeTMHHOCTb, NAoxo paboTalT Npu 6onbWKUX TOKax pas-—
psifa u HU3KKMX TemnepaTtypax. [1pocTbl U gewesbl B Npou3—
BOACTBE ¥ 3KCnnyataywum, 4em oOyCnoBneHo ux LWWPOKoe
npuMeHeHue, 3a cYeT COBepLUEHCTBOBAHUA TEXHONOIMNHECKUX
NPUEMOB W BBEAEHUA cneynanbHbiX UHIPaaUEHTOB B akTUB-—
Hble maTepuanbl MOXKHO NONY4UTL AONONHUTENbHBIE rpagauuu
No eMKOCTW.

OcHoBHble 4aCcTW KOHCTPYKUUW COJEBbIX 3/1IEMEHTOB NoKa-—
3aHbl Ha puc. 3,a. KoMnoHoBKa ux cnegytowan: UWHKOBbIN Co~
Cy, B KOTOPOM NOMEWAETCA yroflbHbl BbiBOf, C MELUOYKOM
[ABYOKUCYU MapraHua u nactoobpasHbiM 3NeKTPOSIUTOM.
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BHU3y Ha puc. 3,a nokasaHa ycTapeBluas KOHCTPYKUUS 36—
MEeHTa C CONeBbiM INEKTPONMUTOM, KOTOPbIN 0ObIMHO HA3LIBAIOT
anemeHTOM fleknaHue. XapakTepHbiM NPUMEpOM TAKOro ane—
MeHTa 0Te4eCTBeHHOro Npou3BoACTBA ABNAETCH 3teMeHT 373 B
KapTOHHOM CTakaH4uke 6e3 AHa, KOTOPbIM SABNSETCH AOHBILIKO
UMHKOBOTO BHYTPEHHETO CTakaH4wka, BbINOMHSIOWEro cpasy
ABE DYHKUMKN: OTPULIATENBHOO 31EKTPOAA W €0 BblBOAA.

OcHoBHble 4aCTW 3TOro 3n1eMeHTa cregylowme;

1 - naTyHHbIA KONNa4oK; 2 — yronbHbIN CTEpXeHb; 3 — BEPXHAS
wanba; 4 — nekopaTuBHas wanba; 5 — GUTYMHAs KOMNONLUSN;
6 - rasoBoe NpoOCTPaHCTBO; 7 — HUXHAS Wanba; 8 — dyTnsp;

9 - oTpuyaTensHbI 3nekTpog; 10 — nactoBas Aguadparma;

11 — nonoxutensbHbih 3nekTpos; 12 — KAPTOHHAA Yaleyka.

4 ﬁ———-/

N~ W S, Y

10

12

YcTapeswan KOHCTPYKUWA
a)
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CoBpemeHHas KOHCTPYKUUA 3/1eMeHTa ¢ CONEeBbiM 3MeKT-
PO/IMTOM TaKXXe NokKasaHa Ha puc. 3,a (CM. Huxe).

BbiBOf, TOKA OT NOMOXKWUTENDBHOIO 3NEKTPOAA BbINONHEH B
BUAE UWINHAPUYECKOrO CTEePXHA (1) € HacaXeHHbiM Ha ero
BEPXHUIA KOHEL NaTyHHbIM konna4vkom (5). CHapyXu UUHKOBbLIY
cTakaH4uk 06epHyT 6ymMarkHOW, NNAacTUKOBOW WU MeTannu4e-
CckoW 000/104KON-3TUKETKON CO CNPaBOuYHbIMU AaHHbIMKU (2).
Ecnv oHa MeTann4eckas, To MeXay Hen U UMHKOBbIM CTakaH-
HUKOM CTaBUTCH n3onupylowas npoxknaaka-obonouyka. fNacto-
06pasHbli 3NeKTPoNuT (3) NpoNUTLIBAET OYMAaXHYIO NPoKaaKy
(nwadhparmy, cenapatop) v AuddyHAUpYeT 3aTeM B aKTuB-
HYIO Maccy OTpuuyaTenbHoro 3nektpoga. BcnomoratensHbin
KOHCTPYKTUBHbLIA 3NEMEHT B Buae OYMaXKHON uyalweqkn (4)

o ~N O W

10

1

CoBpeMeHHan KOHCTPYKUWUA
a)

Puc. 3. KOHCTpYKUMK CTAKaHYMKOBBIX 3/IEMEHTOB MapraHiueso—
L{UHKOBOW CUCTEMbBI C PA3NIUYHLIMKA 3NIEKTPOIUTAMM:

a — ¢ 06bl4HbIM CONEBLIM 3NEKTPOAUTOM (yCTapeBLwan U COBPeMeH—
HasA KOHCTPYKLuK); 6 — C yCOBEPLIEHCTBOBAHHBLIM XNOPUAHBIM
3NEKTPONUTOM; B — C aNKANUYECKUM 3N1eKTPONTMTOM
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pukeupyeT B CTaKaH4MKe NPoKNaAKy € 3N1eKTPoONUTOM U Nono-
XUTenbHbid BbiBoA,. MnacTMaccoBas WM KapTOHHAS KpPbllWKa
(6) obecneuynBaeT HEKOTOPYIO [AONONHUTENLHYIO repMeTuy-—
HOCTb 3/1eMEeHTa, BenuuuHa KOTOpOW 4YacTo HefocTaTouHa
(ocobeHHO Npu ONUTENBHOM HAxoXAeHWn anemexHTa B HaTa-
PENHOM OTCeKe, flaxke ecnu 3NEMeHT He paboTaer).

JTO UMeeT MeCTO Toraa, Korga repmetnanpyowas dutym—
Hasi 3anvMBkKa Unu nnacrtmaccosas wanba (7) HexaueCTBEHHO
BbINONHeHbl. BblBOA f10N0XKWUTENDBHOrO 3INEKTpoAAa wuHoraa
uMmeeT aononHuTensHoe ynnoTHeHwe (8). PacnonoxeHHas B
MEeWoYKe CMeCb aKTUBHOro NONOXWMTENLHOro MaTepuana u
genonsipusartopa (9) HernocpeACTBEHHO KOHTaKTUPyeT C OTPpu-
LaTeNbHbIM 3M1eKTPOAOM U3 YuHKa (10). B 6onee coseplueHHbIX
MOAEeNAX AOHbLIWKO UMHKOBOro CTakaH4Yuka noakno4aetca K
Lieny He HenocpeACTBEHHO, a C NOMOLbLIO cneyuanbHon PacoH—
HoW wanbol 11,

YronbHO-L4WHKOBbIE JdNeMeHTbl W Oartapen C BoaHbIM
PacTBOPOM X/I0pMAA aMMOHWA W XNopUAaa UuHKa. JHepretTude—
CKWe nokasatenu npumepHo B 1,5 pasa Bblllue, HEM Y 3lemeH-
TOB U HaTapen npeabiaylien rpynnol. MoryT skennyatuposaTthb—
ca npu TemnepaTypax oT — 15 go + 70°C, umeloT MeHblLW#A
camopaspsi U ny4qwyrl repMeTu4HoOCTb, paboTtaoT Npu 601b—
lWMx Tokax paspsga. flopoxe n B Npou3BoAcCTBe, U B 3KCMNAya—
Tayum, HO 3TO KOMNEHCUPYETCA NyYlUMMWU 3HEepreTuHeCcKUuMu
napaMeTpamu, KOTopble U 0bycnasnusaloT WMPOKOE NpuUMe—
HeHne 3TUX anemMeHToB K 6aTapen. VicnonbsyloTca B Manora-—
6apuTHOW nNepeHOCHOW annapaTtype € ManbiMu U CpeaHuMK
ToKamMu notpebneHns (paguonpPUeMHUKWU W MarHuToOnNbl) U B
HACTO/bHbIX ANEKTPOHHbIX Yacax.

OCHOBHbie 4acTu KOHCTPYKUWMW XNOPUAHBLIX 311€MeHTOB
nokasaHbl Ha puc. 3, 6. Nx KOMNOHOBOHHAA CxeMa HECKOMbKO
OTIMHAETCH OT CONEBbLIX.

BblBo4 TOKa OT NONOXUTENbHOMO 31eKTPoAa C KONMNaAYKOM
(1} nogoben aHanoruuHoMy BbIBOAY Y COMEBOro 3dneMeHTa.
FepMeTu3upylowas KapToHHas (vawe nnacTtmaccosasi) (2)
wanba sbinonHeHa bonee HAOEXHON, HEM Y CONEBbLIX 3N1eMEeH—
ToB. HapyxHas nneHouyHas, bymaxkHas WM MeTannuyeckas
060n04Ka, U30NMPOBAHHARA OT UUHKOBOI0 CTAKAHYMKA, UCNONb—
3yeTC [J19 HAHECEHUS Ha Hew CnpaBo4YHON wHgopmauyun (3)
Hanee pacnonaraetcs nactoobpasHbin 3NEKTPONNT U3 XN0-—
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10

11

12

6)

Puc.3 (npogonxenune)

PUCTOr0 aMMOHUR U XNTOPUCTOro UMHKa (4), NponuTbiBaloWmA
GymaxHbin cenapartop. BcnomoratenbHbid KOHCTPYKTUBHbIA
9NEMEHT B Buae GyMadKHOW vawedku (5) ucnonb3yetcs Ans
bukcaymu. JlatyHubin kKonnayok (6) npegHasHaveHd gns co-—
€AVHEHUA YrontbHOr0 CTEPXHA C BHEIUHUMU COEMHEHUAMM.
MeTtanmvuueckas wnv nnacrmaccosas wamnbsl (7) CnonbayoT—
CS ANs JONONHUTENbHOW repMeTusayui Kak u napaguHosas
npoknanka (8)

dukcupylolas onopHaa npoknaaxa (9) ueHTpupyeT yrons—
HbIA cTepxeHb. CMecb akTUBHOTO NONOXUTENLHOTO MaTepuana
W aenonspusartopa (10) KOHTAKTUPYeT C oTpULaTENbHLIM UUH~
KOBbIM BbIBOAOM (11), KOTOPLIN Yepe3 0TBEPCTUE B KAPTOHHOM
wanbe (12), coeauHseTcA ¢ oTpuUaTENbHLIM BbIBOAOM (13) B
Buae hacoHHON MeTannuyeckon wanbobi.
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Ankanuyeckme 3neMmeHTbl M OGarapen. InekTpoxumu-—
Yeckash CUcCTeMa aHanoruyHa 3NeKTPOXUMUYECKOW cucTeme
MapraHyeBO—UUHKOBbIX 3/1EMEHTOB, B KOTOPOW B Ka4yecTse
3NeKTPOoNMTa UCNONbL3yeTCs WenoyYs B BUe BOAHOIro pacTeo-
pa rugpookucu kanusa. fonyckaoT go 10...50 nepepaspsanok ¢
oTAayen aHepruv (nocne nepepaspsRaku) 8 3...4 pasa MeHbLue,
YEeM Y CBEXEWU3roTOBMeHHOro 3nemeHTa. NS nepepaspsifiku
AOIDKHBE NCNOMb30BATLCH INEMEHTBI C HANPSXKEHWEM HEe MeHee
1,1 B, He umelowme aedeKToB repmeTusayuun Kopnyca, KoTo-—
pble cpasy e (nocne paspsiga) 4omkHbl ObiTb NOCTaBNEHb! HA
3apfan. Ankanuyeckue anemeHThl u barapen MmoryT akcnnya-
TMPOBATLCS NpPU TemnepaTtypax oT —25 po + 55°C. Xopowo
paboraroT npu BonblKX TOKAX Paspafa, UMeIoT NyYIyo rep-
METUHHOCTb U MEHbIUVMA TOK camopaspsifa, YeM MapraHuyeso-—
LUWHKOBbIE 3NeMeHTbI U 6aTapen ¢ ConeBbiM 3NEKTPOMMTOM. [0
CPABHEHUIO C NOCNEAHUMU [IOPOXE B NPOU3BOACTBE U 3KCNNY -
artauuun. O6nafalT BbICOKON 3PEKTUBHOCTLIO NPY CPEAHNX Y
O4eHb [UMTENbHLIX paspaaax, yaosneTsoputensHo pabdorator
npu HU3KUX Temnepatypax. [pu nepes3apsgke TpebyeT CTPO-
roro cobnofeHns TOKOBOro pexuma n ctabunusayun Hanps-—
XeHus 3apaaa.

Dupmbl, BbIMyCKaKOWMe COBPEMEHHbIE anKanu4eckue ane—
MeHTbI, Ha uX pybawkax U Ha 6NMCTepHON ynakoske 3anpeuja-
0T UX Nepe3apAAKy OT 3apafHbIX YCTPOUCTB W BOCCTAHOBNEHUe
UX CBOWCTB C MOMOLWBIO Harpesa. JTO wHorpa obbscHseTCs
cTpeMneHuem OUPMb! NOoNy4UTh AoNONHUTEeNbHble bapbiwm ¢
nokynatens. OqHako feno He B 3TOM.

Hdeno B TOM, YTO ANA 3apsgkuv (To4dHee, “noAsapsakv’)
ankanu4yeckux 3NeMeHToB TpebyeTcs cneyuansHoe 3apsigHoe
YCTPOUCTBO, TOYHO TaKoe Kak W AN 3apsiiKu aKKYMyIsiTOPOB.
MNoaToMy xOTSl aKKyMynaTop cTouT B 6...7 pa3s nopoxe anka-
NMHECKOro 31eMeHTa Takoro e Tunopasmepa U UMeeT em—
KOCTb B 3...4 pa3a MeHblue, HO 3a C4eT TOro, 4YTO OH UMEET He
10...20, a 600... 1000 yuknos “paspsag-3apss” (Npu 3TOM f1on-
HOUeHHbIx!} ero akcnayatauws (CTOMMOCTb OT[aBAaeMOW UM
aHeprun) 6ygeT B8 30 ... 40 pa3s meHbwe. [paBga npu akcnnya—
Tayuu akkymynsitopoe tpebyerca 6onee ctporoe cobniogeHve
npasun akKcrnyaTayuu.,

KOHCTPYKTUBHO KOMMNOHOBKA ankKanuyeckux UanuHapuyec—
KUX 3/1eMEHTOB He TakKas Kak y CONeBbIX U XNOPUAHbIX: BEPXHASR
4aCTL — JOHBILKO BHYTPEHHEr0o NPOYHOI0 CTANbHOIo UMNNHAPA,
K KOTOpOMY NnpwxaTa gpacoHHas MeTannuyeckas wawba nono-
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XUTENBHOTO BbIBOAA, a HWKHSS — C MOLLHOW U HAQEeXHOWN rep—
MeTuanpylollen wanbon dukenpyeT rso3aeobpasHblit oTpula—
TeNnbHbtn UMHKOBbLIW anekTpogd. bonee nogpobHo 3TO NoKasaHo
Ha puc. 3, B.
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Puc.3 (npoaonxenue)

Wanba nonoxuTenbHoro BbiBoga (1) nonobua paxee
PACCMOTPEHHBIM, KaK W M3onsaunorHas wanba (2), otaenso-
Was NONOXUTENbHbLIW BbIBOS OT HAPYXHOI0 MEeTanmM4eckoro
kopnyca (3). NacToobpasHbln KOMOUHUPOBAHHBLIN 3NEKTPONUT
B BU/le KOMBUHALMW eKOro Kanus 1 yuHKaTa Kasus nponu-—
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ThiBAeT HE TONBLKO cenaparop (4), HO U aKTUBHbIE MaTepuansi
oTpuyaTtenbHoro (5) u nonoxutenbHoro (6) anNekKTpoaoB W
aenonsipusartopa [lo3ToMy 3NeKTpPOUT NponuThbiBaeT He
TONbKO cenaparop, HO U NopowKoobpasHblie aKkTUBHbIE MaTe-
puans

B uTOre nonoXXwtenbHbIM BbIBOAOM SBASIETCA CTaNbHOW
BHYTPEHHWUA LUNAUHAP 3nemeHTa (7), KOTOpbLIA W301MPOBAH
NNAacTUKOBOW pasfenuTenbHOW MaHXeToin (8) oT Hapy>XHoro
MeTannMuecKoro uunuuapuyeckoro kopnyca (3) Otpuya-
TenbHbin BbiBOA (9) B BUAE UMHKOBOrO “reo3fst” HaxoguTCa B
LUeHTpe 3anemeHTa Tonctas npodwimpoBaHHas NaacTMacco—
Bag wamnba (10) ¢ npefoxpaHuTenbHbIM Knanasom B Buae
oteepcTus (11) He TONbKO (PUKCUPYET HacTU 3NemeHTa U
obecneyunBaeT BbICOKYIO CTENEHb repMeTn3atiuv B LLenom, Ho u
obecneuunsaeT onpeneneHHyld 6es3onacHoCTb 3Kcnnyarayuu
MocneaHas nsonauyuonHan wanba (12) pasgenseT NONOXWU-
TenbHbin U OTpUUATenbHLIM INEKTPOAbLI, BbIBOA nocneaHero
U3 KOTopbix (13) HageXxHo 3aBanbyoBaH HaAPYXHbIM METANIN-
HECKUM KOpNyCoMm

234
2145

R
)

62

g22

1

- — >~ | — — — = — — -
b
[t e e e e e i e e e b e e A —_

48

Pasxsoobpasne TuUnopasMepoB 3INEMEHTOB NEepBUYUHbIX
XUT, nmeoumx B ceveHun popmy Kpyra, MOXHO OUEHWUTb No
puc 4,3a,6, Ha KOTOPbIX NokasaHbl B Macwitabe Gopmbl UNMH—
apuyeckux XUT B BuAae BbICOKOro UMNUHAPA, NPOMEXYTOUHASN
dopma, korga guameTp paBeH BblCOTe, U B BUAE HU3KOro Uu—
nuHAapa (auckosble)
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KpoMe 3TuX CMNYaTOB NOKAa3aHbl 3/1eMEeHTbl MUHUMAIBbHBIX
pasmepos Ha puc 4,B nokasaHbl OPMbl NEPBLIX MUHWMATIOPHBIX
AWCKOBBLIX 31EMEHTOB, KOHCTPYKLMUSI KOTOPbIX COXPaHUNach B Ha-
CTOsILLIEE BPEMSI TOMBKO Y ANEMEHTOB PTYTHO-LIMHKOBON CUCTEMb!

223 j

1 = ! =
C . D C " Yy o

- )| 4 ™ 14 ” 4

B)

Puc 4 DopMbt UATUHAPUHECKUX 3NEMEHTOB ¥ KX TPpaHchopMmaLi
OT BbICOKUX {3) A0 HU3KUX LUAUMHAPOB C NPOMEXYTOYHON Kybo-—
o6pasHon ¢hopmor (6) 1 HOPMbI AUCKOBBLIX 3MEMEHTOB PTYTHO-
LIUHKOBOW CUCTEMb! (B)
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Ha puc. 5 cxemaTnuecku nokasaHa KOHCTPYKLUS raneTHo-
ro anemeHtTa MU-cucrembl ¢ cONEBbIM WK WENOYHBLIM 3MEeKT—
ponuToM. BHyTpu nnactmaccoBon obevqanku (kopoboudku 6e3
[IHA W KPbILLKWA) HAXOAUTCA aKTUBHAA Macca C Aenonspu3aTo—
pom (1, 2). Ha ynHKoBbi# 3NeKTpop, (4) CHU3Y HAHOCUTCH NPOBO—
aflee rpaduTtosoe NokpbiTue (3). Cam 3neKTpos NPoKNaaKou
(5) v cenapaTopoMm (6) oTAeNsieTCs 0T aKTUBHOroO Matepuana co
CTYWEHHbIM 3M1EKTPOIMTOM U [Eenonapusylolen cmecoto. N3
Takux “raneT” cobupaloT 6arapeun Ha HanpsixeHus ot 6 go 80 17 50
BOMbT, UX BHELLHWA BUA NOKAa3aH Ha puc. 6.
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27 67

Puc. 5. KOHCTpYKUWR “raneTHoro” anemeHTa, @

“CNonNL3yemoro B 9—BoNbTOBLIX 6aTapesx

1.5. PexomeHgauuu no sbibopy, 3ameHe U IKCNAyaTauumn
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MNonBenem HekoTopble uToru. B nepeyHe upMm ykasaHo
80 cdupm n3 Poccun, CLUA, Esponbl u Asun. OnpepgenenHblil

XUTENCKUN ONbIT NOKasblBaeT, 4YTO Ka4ecTBO NPOAYKLUM v

vpM pasnuyHoe (Kak u yeHbl Ha Hee), ANUTEeNbHOCTL paboThl
3aBUCWT OT TOr0, B KAKoM annaparte 6yayT paboTtaTh anemex—
Tbl 1 6aTapen. Kpome 3TOro TOT XXe XUTEUCKUW ONbIT NOKa3bl—
BAeT, YTO LeHa MOXeT WU He COOTBETCTBOBATb HABA3YWUBOW
pekname v ysepeHusM npogasuya. MoXHo nu 6e3 Hanuuns Puc. 6. BHewWwH Wi A BUA 1 rabapuTHble pasmepbl 6aTapei MapraHUeBo—

cneuymansHbix JaHHbix W 3HaHun, 6e3 npubopoe He caenathb UMHKOBOW cucTeMbl: Ha 9 BonbT — 6 F 22; 6 LF 22; 6 PLF 22;
rpy6bix owmnbok B Bbibope HyXHbix TAB? [a, 3T0 BO3MOXHO. 6LR61 (a), 6F24; 6LF 24 (6); 3R12(3336) —Ha 4,5 B ()
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Bce dupmbl — npoussogutenu XUT MoxHO pasgeniTb Ha
TPW OCHOBHbIE rpYNNbE OTe4eCTBEHHbIE, a3uaTckue, eBporein—
ckue u amepukaHckue. OTeqeCTBEHHbiE (DUPMBbI BbINYCKAIOT
camylo gelweByto NpoAyKUuio, KOTopas, OfiHaKo B psife cryua—
€B, He TONbKO He YCTynaeT No BeNU4uHe 0TAABAEMOW 3HEeprum
a3uaTCKUM W eBPONENCKUM (pbupMam, HO U NPEBOCXOANT UX NO—
kasaTenu. CambiMu rNaBHLIMU HEQOCTATKAMU OTE4eCTBEHHOM
npoAykuumn sBnseTcs 6onblIoh n Henpefckasyemblil pasbpoc
napameTpoB W KPAaTKWE CPOKW rapaHTum, KoTopble B ABa 1 60—
nee pas MeHblue, 4eM y 6onblMHCTBA 3apybexHbIX

Asuartckue QupMbl MOXXHO pasfienuThb Ha aABe rpynnbl (Nog—
rpynnbl). anoHckue u psag dupm ua NoHkorra (GP, Hi Power, Hi
Watt u ellle HekoTOpble), 4bsi NPOAYKLUMSI HAXOJUTCA HA f0CTa-
TOYHOM ypoBHe. [1pn 3TOM NPOAYKLUMA SNOHCKMX DMPM MaeT Ha
YPOBHE €BpONEHCKUX N aMepUKAHCKUX, a NPOAYKUMS (hUpM U3
'OHKOHra MOXeT WM HECKONbKO ycTynaTb. BTopas noarpynna
a3uaTckmx pupM, Kak Npasuno, UMeeT 3aBOAbl C YCTApeBILUM
obopyfoBaHueM, UCNONb3yeT HECOBPEMEHHYIO TEeXHOMOrMIo U
HeOCTaTO4HO KayecTBEHHble MaTepuanbl. [JOCTOMHCTBO uX
npoAyxKuun — B AelleBusHe,

EBponeickue n amepukaHckue upMbl BbINYCKaIOT HaMbo—-
nee Ka4YecTBeHHylO, HO W Hawbonee aoporylo npofykumio. Ux
3aBOfibl MOTYT BbINyCKaTb 3Ty NPOAYKUMIO B pasHbix CTpaHax
mupa. MNMpubnuanTenbHylo oUeHKY KayecTBa MOXXHO BbINOMHUTD
Tpems NpuemMamu: onpefenuTh CTpany, rae BbinyleHa NpoayK—
LUs1, U3y4UTHL CONpPOBOAUTENbHYIO UHPOPMALWIO, BHUMATEbHO
OCMOTpETH 3NIEeMEHT.,

Bce XUT noctaenfaoTca B UHAMBUAYANbHOW W rpynnosom
ynakoske (kopobkax), Ha KOTOpbIx 06513aTeNbHO YKa3biBaeTCs
CTpaHa-Mpoun3soanTe N b. KpoMe 3aToro formKeH 6biThb U LUTPUX0—
Bovn Kof. Ecnu ctpana—-npousBognTenb He ykasaHa, To BCe 0C—
TanbHble JaHHble MOTyT ObiTb UNKU COMHUTENbHBLIMK (bUpMa, TUN
XUT u 1.n.), uim 6b1Th NPOCTO NPUMUTUBHOW Nogaenkon. fleno 8
TOM, H4TO 3TMM MOXXHO Cpasy onpefienuTb Cepbe3HOCTb PUPMbI:
HW 0f1Ha MaN0—ManbLCKU cepbesHasn upma He CKpbiBaeT MecTo
CBOEr0 HaxoXeHust uin 3asofja, Ha KOTOPOM rMpoussefeHa ee
MpoAyKums. Ecnn anemeHTol n 6arapen He UMEIOT UHAVBUAY -
anbHOW ynakoBKW, 3TO TOXe ABMAETCR MUHYCOM dupme. Bee
CTaKaH4YMKOBbIE 3/1eMeHTbl u GaTapeun NPUHATO yNakoBbIBaTH B
T. H. “6NUCTepbl” — KAPTOHHbIE KAPTOYKWU C MPO3paYHON KOpO-—
604KOW, B KOTOPOV MOXET ObiTb 4Ba UMK HETbIPE 3NEMEHTa UNu
oaHa barapes.
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Naydyenure conposoauTenbHon uHAOpMaLMn HauMHaeTCs ¢
paccMoTpeHus 6nucTepa unv, B KpanHem cnyyae, obulen yna—
KOBOYHON KOpOOKW, Ha KOTOPbiX AOMXHbI ObIThb Cnegyowue
AaHHble: 3 ...5 KooBbix 0603HAHEHUA NO pa3NUYHbIM CTaHAAP—
Tam, 3aperucTtpupoBaHHoe HasBaHue upmbl (CO 3Ha4KOM ®),
flaTa cpoKa roAHOCTW U MecTO fpoussofcTea uigenus. Ecnn
KaKUX—TO W3 nepeynucneHHbix faHHbIX HeT, TO MPOAYKUUS MO—
XeT 6blTb BeCcbMa COMHUTENBHOW NO CBOUM KadecTBaM. Kpome
3TOro Ha KapToHKe 6NncTepa Ha HECKONbKUX A3blKax (cendac u
Ha PYCCKOM) [aloTCA KpaTKue ykKasaHusi No UCNoNb30BaHUIo
XUT.

C nomowpbio HapPY>XXHOro0 BU3yaslbHOIO OCMOTPA MOXHO, B
psage cnyqaeB, OUEHUTL U COBPEMEHHOCTb KOHCTPYKUuK. Ecnu
[OOHLIWKO 3neMeHTa (Hanpumep, Kak y oTedecTBeHHoro 373)
LUMHKOBOE CepoBaToro uBeTa, TO 3TO 31EMEHT ycTapesLluen
KOHCTPYKUuW. bbiBaeT ¥ Tak,4T0 y Tunopasmepos NoNe 14 u 20
cHu3y chacoHHas wanba, a y Tunopasmepos NoNe 1, 03 1 6 aTton
Xe (OUpMbl BUAHO UUHKOBOE AOHBIWKO. ATO TOXE ycTapeBluan
Cepusa 3NeMEHTOB, XOTA N HAaCTUYHO YNYHLWEHHAS.

Tak Nn yxX Ba>KHO N0BUTHL 3Tux “6nox"? fleno B Tom, UTO 3a
nocnegHue 10 ...12 NeT HoBble TeXHOMOMMK No3BoNUMN B 2 ...3
pasa yBenu4nTb CPOK COXPAHHOCTU U NOYTU BO CTONLKO Xe pa3
emkocTb XUT. Ecnu xe ucnonbaylotea XAT ycTapeBuen KoH—
CTPYKUUWK, TO U nokasaTenu ux OyayT yctapeBume B 2 ...3 pa-
3a XyXe coBpemeHHbix. BOT kak BbIrNAAST CpasHUTENbHblE
AaHHble MO CPOKY XpaHEeHUA:

Crpatibi O6biyHbie XUT ¢ conesbiM | XUT ¢ anxanuyeckum
¥ XNOPHAHBIM ANEKTPONIUTOM
INeKTPONKNTOM

Crpatbi Azun 9..12..18 mecaues 24 mecAua

(xpome AnoHuu

W HEKOTOPbIX

¢upm MNoHKoHra)

Poccus 6 ..12 mecaLes 12 ...18 Mecaues

fAnoHus, 18 ...24 ...36 Mecsues Ao 60 MecatieB

Espona u CLIA
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A CpOK XpaHeHusi, B NepBoM NpubnuxxeHuu, nponopuyMoHa—
nexH anutensHocTn paboTtsl XUT B pasnuuHbIX ycnosusax.

[inA anemMeHTOB 1 6aTapen ¢ pasnUUHbBIMU 3NEeKTPOXUMUHE—
CKMMU cucTemamy M wmudpamm cywecTByloT Haubonee yeneco-
obpasHbie obnacTu npumeHeHuA. fopore anemeHTbl C anka-
NAYECKUM 3NEKTPONUTOM Heuenecoobpa3Ho MCNONbL3OBaTL B
YCTPOWCTBax ¢ ManbiM noTpebnaembiM TOKOM, a AeteBble ¢ Co-
NEeBbIM U XNOPUAHBLIM INEKTPONMTOM ObICTRO “crayT” Npu 6onb—
LIOM pa3psaaHoOM TOKe. PekoMmeHyemblie 06NnacTu npuMeHeHus
anemeHTOB 1 6aTapen ankanu4eckow (A) 1 coneBbix cuctem (P,
C v S) cnepyowpume:

Ycrpoiicrsa Cucremb! anemenToB u 6aTapei
A P C S

doTokamepbl H KamKopAepbt + + ? -

lMepeHocHble cTepeocuCTeMbl |  + + ? -
¥ MarHUTONb!

AnexTpobpuTEb! + + ? -
MouHbte koMGHHHpOBaHHbIe + + + -
Gonapu \

KapmaHHble nneiepb! + + ? -
rpyixm + + + +
MynbTb! AuCTaHYWOHHOTO ? ? + +
ynpasneHus

TpaH3ucTopHble ? + + +
paguonpueMHHKK

ManomouyHbie -~ - + +

H ManorabapurHbie GoHapH

HacronbHbie - - + +
M HacTeHHble yach!
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Npw 3Tom yenecoobpasHbie 061ACTU OTMEYEHbI 3HAKOM “+”,
COMHUTENbHbIE, HO BOSMOXHbIE 3HAKOM "7 U Heuenecoobpas-
Hble 3Hakom “-". B MangMmowHbiX MarHutonax, urpywkax u
TPaH3UCTOPHbLIX PafuonpUeMHUKaX BblbOp TOro unu nHoro XAT
MOXET ObITb U APYrMM, 4TO ONpeaensieTcst UX KOHKPeTHbIMU
OaHHLIMN.

Ina ynobctBa notpebutenen segywme dupmbl No Npovs-
BoacTBy XUT cTanu BCTpamBaTb B HUX 3INEKTPOXUMUYECKMHE
WHANKATOPbI, KOTOpbie MO3BONKAIOT OLEHUBATL BENUHUHY KONU-—
YecTBa 3SHepruw, Haxogsaweucs 8 XWUT. Ha oreyvecTBeHHOM
PbIHKe yXe NpoAaloTCH Takue ankanu4eckue anemMeHTbl hupm
Duracel! v Energizer.

Wcnonb3osaTth Takon MHavKaTop (tester) oueHb npocTo: Ha-
A0 ABYMS Nanbuyamu Npuxatbk gse TOWKKW, YKAa3aHHble Ha Kop-
nyce anemenTa. OAHa w3 3TUX TOYEK PacnonoXeHa OKOoNno
OTPULUATENbHOrO BblBOAA dneMeHTa, a Apyras — B LieHTpe vnu
Bbltwe ero u 6nuxe K NonoxuwrensHomy BbiBogy. [pu 3TOM MO—
xeT 6blTh 4Be TOYKM ¢ nogpobHon Haanuckio press dote tester
(dpvpma Duraceil) nnv ¢ aeyms ctpenkamu u cnosom test (vp-
ma Energizer).

Hanga a3t Touku, HaXXMUTE Ha HUX W AepxuTe nanbupl
10...15 c. Ha kopnyce anemeHTa dvpmbl Duracell Bul yBugute,
4YTO CTONOWK-wWKana cTaHeT fpkoxenTbiM. Ecnu 310 Tak, 70
aNemMeHT CBeXuh v nmeeT nonHbin 100% 3apsg. Ecnu cton-
Ovk-wKana noxenteeT ToNbKo Ha 50%, TO U ANEMEHT umeeT
TONbKO NONOBMHY HOMUHANbLHOro 3apsina. Ecnu xe noxenrte-
Hue OyaeT He O4UEHb APKUM M TONBKO HANPOTUB KPACHOTQ KOH-
Ua wKanbl, TO 3NeMeHT Hafo CPO4YHO MeHATbL. Y 3aneMeHToB
covpmbt Energizer Ha kKopnyce HapucoBaHO OKHO, B KOTOPOM fipu
XOpOLWEM 3N1eMeHTe MOXHO MpounTaTh cnoso good (xopoiuo).
Echu byke He BMAHO (y3kas 3eneHas Nnonoca B LEHTpE, WM
NPOCTO CNMOWHOW 4YepHbii POH), TO Y 3NeMeHTa MeHblue
20...25% emkocTHh.

Takve nHauKaTOopbl yAoOHL! B Noesfe, Ha aaye, Ha oTabixe,
T.e. TaM, rge HeT n3MepvuTensHbix nNpubopos, a oueHuTL Be-
N4YWHY 3apsaga B anemMeHTax Hy>kHo. NogobHbie wHAUKaTORbI
cobupaloTca UCMoNbL30BaTh U Apyrue hupMbl.

CneayeT NOMHUTL, YTO NPY PaA3NUYHLIX 3HAYEHWAX pas-—
pPAAHbIX TOKOB, oTaasaeMas XUT emkocTh Q MOXeT pasnu-
qarTbea Ao 10 u 6onee pas. Ob6bI4HO 3HAYEHUNA Pa3pAAHbLIX TO—
KOB Aal0T B AONSAX OT €MKOCTU. Manbie paspsfHble TOKU U
AnvTenbHoe BpeMs paboTbl, Korga eBennyuHa Toka paspsga
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pasHa (0,01...0,02) Q, cpegHue — (0,03...0,05) Q v 6onblme —
(0,07...0,2) Q. Ecnu B3ATb 3n1eMeHT TuUnopasmepa Ne6 ¢ em—
KOCTblO, Hanpumep, 1 Ay, TO PeXXuMm mansix TOKoB 6yfeT npwu
3HadeHusax 0,01...0,02 A (10... 20 MA, paboTa TPaH3UCTOPHO~
ro npm%MHMKa), a 6onblmx — 0,07...0,2 A (70... 200 MA, pabo-
Ta Nnevepa KoMnakT—kacceT). Bug xapakTepHbix pasg,aﬂ,qublx
KPWBbIX 3NEeMeHTOB PasInyHbIX 3NeKTPOXUMUYECKUX CUCTEM W
NpU pasMyHbIX pexxumax paspsafa nokasaH Ha puc. 7 a, 6, .

Uxx

UX X
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Puc.7.

TvNOoBbIE Pa3psAHble KPUBbIE 3/1EMEHTOB MapraHyeso-
LIYHKOBOW CUCTEMbI NPW ManNbIX — 1, cpegHUX ~- 2
U 60MblLIMX — 3 Pa3PAAHbIX TOKax (a).

PaspsaHble KPUBLIE 3NEMEHTOB nuTHeBoNn — 1, cepebpaHO—
UMHKOBOW — 2 U PTYTHO-UWHKOBOM — 3 CUCTEM NP1 ManbIX

paspsAHbix Tokax (6).

PaspsgHble Kpusbie Npu NOBTOPHO—KPAaTKOBPEMEHHbIX
peXxuMax ¥ 60NbWuM noTpebneHveM ToKa ¢ 60nbLMKA
naysamu — a, Npu cpeHeM noTpebneHwn ToKa

1 HenpepbiBHOM pa3psae — 6 (8).

Uuknbl paspsigos: tg—ty, o —t3, 1415 tg—t7
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naBa BTopas

OUCKOBBIE
U HOBbIE CTAKAHYUKOBBIE 3NEMEHTb!
U BATAPEUW U3 HUX

2.1. O6wan xapaKTepMcTMKa AUCKOBbIX 3/1EMEHTOB
M UX CUCTEM

Pa3Hoobpa3aue TUnopasmMepoB U CUCTEM AUCKOBBIX (“nyro—
BUYHbLIX" UM “KHOMOYHBLIX") 3NEeMEHTOB 3aMeTHO 60onNblue, Yem
Y PAcCMOTPEHHbIX B NEPBON rnNaBe CTakaH4uKoBbIX. Kpome
3TOro 3ameTHo bonsbwe n HomeHknatTypa 6atapen. B yenom ux
obwee 4ncno okono 70. filuckosble aneMeHTbl 06LWero npuMe -
HeHUR XapakTepus3yloTCR! MarnbiMu paspAaHbIMA TOKAMK, 4TO
obecrneunBaeT UM ANUTENLHbLIA CPOK paboThi B vacax, Kanb—
KynaTopax, rynbTax AUCTaHUWOHHOTO YNPABMEHU] U B APYruxX
NOAO0OHbIX yCTpoucTBax. cknioveHueM ABNAIOTCA 3NEeMEeHTbI
n 6aTapeu, ucnonbayemsie B poToannapaTax U goOTOBCMbIW-
Kax, Kamkopgepax M Bufeoxkamepax, KoTopble pabotaloT 8
NOBTOPHO-KPaTKOBPEMEHHbIX peXxxumax ¢ 60nbluMMK paspai-
HbIMK TOKaMMU.

B HepaBHeM npownom B Takux cny4asx UCNoNb3oBanuch
cnenylolme 3INeKTPOXMMUYECKWE CUCTEMbI: MapraHyeBo—L{WH—
KOBbl€ C CONEeBbIM, XJIOPUAHLIM UMW WENOYHLIM 3NEKTPONUTOM
U C BO3AYLWHON AENONApU3auuen; HUKeNb—UMHKOBaRA ¢ Wenoy-
HbIM 3NEKTPONUTOM; PTYTHO-UUHKOBASR, PTYTHO-WHAMEBaA u
PTYTHO-KafMueBas ¢ WeNoYHbIM 3NEeKTPONUTOM; cepebpsHo-
LMHKOBASA C WeNOYHBLIM 3NEKTPONUTOM; NUTKHEBLIE C Pa3NUYHbI-
MW, B TOM YUCNE OpraHnecKUMn 3NeKTPONUTaMM.

N3 aToro MHoroobpasms B HacCTosILlEE BpeMsa Ha apeHe
OCTanuch ankanu4eckne 3NemeHTbl MapraHLeBO—LUUHKOBOW
CUCTEeMbI, ankanuyeckue ¢ BO3JYyWHOW Aenonapu3ayuen,
AB€ PAa3HOBUAHOCTU PTYTHO-UWHKOBLIX, fABE pa3HOBUAHOCTY
cepebpsAHO~UYUHKOBbIX U HECKONIbKO pasHOBUAHOCTEN NUTN—
eBbiX. [To 0CO6EHHOCTAM CUCTeM, pa3psiHbIX XapaKTepuc-
TUK ¥ paga akcnnyataywoHHbIXx NapaMeTpoB pasfenvm u
pa’dfenbHo pacCMOTPUM 3NIEMEHTb! 3TUX CUCTEM NO rpynnam:
obujero v nocTaTo4HO yHUBepcanbHoro NPUMeHeHUs ane-
MeHTbl MU n CL, cuctem, nuTuesbix CUCTEM 1 aneMeHTsl PL
CUCTEM.
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AnKanuyeckKkue 3feMeHTbl M 3N1eMeHTbl cucTeMbl ML
MCNO/L3YIOTCH B vacax, KanbkKynaTopax, Nynsbrax AMCTaHuuoH—
HOro ynpaBneHusl u uenom psgae BbIToBbIX YCTPOUCTBAX C He-
3HaYUTENbHLIM NOTPEbneHem (TUna TautmepoB, MUHUATIOPHbBIX
doHapen n 1.n.). OTAENLHYIO FPYNNY NpeacTaBNAOT 3NeMeHTHI
cuctembl MU ¢ Bo3aylwHON aenonsipu3ayven, KoTopble NCnonb—
3YIOTCA B CNyX0Bblx annaparax.

JinTueBble snemeHTbl U BaTapen U3 HUX ABNAIOTCA TOXe
AOCTATOYHO YHUBEpCanbHbIMU B CBOEM NPUMEHEHWW, HO 0COo-
6EHHOCTU WX KOHCTPYKUMM U YeTKaa KoaupoBKa JenaroT yene—
coobpasHbIM MX 0TAeNbHoe paccMoTpeHue. VIX HoBon 00NacTbLIo
NPUMEHEHUA 0Ka3anucb KaMKopAepb!, rae NPoABUNUCH B MoN-
HOW Mepe WX AOCTOMHCTBA, U (POTOTEXHMKA.

JnemenTbl PL cuctem ycTynunu csoe MecTo anemMeHTam
ClU B yacax v KanbKynsatopax, HoO YCTOWYUBO COXPaHRIOT CBOU
no3vyuu B hoToannaparype.

AIMeHHO B TaKoW nocnefoBaTensHOCTU Mbl UX U PAaccMO-—
TpuM. O6LWHOCTb MX KOHCTPYKYWW W TunopasMepoB fBNA-
eTCR NPWYWHOW MOCTPOEHUA M WUCNONL30BAHUR CBOAHbIX
Tabnuy, onNucaHus Xe KOHCTPYKUUA O6yayT faHbl B KaXXAOM
naparpade.

2.2. AncKoBsbie 3N1eMEeHTbI LINPOKOTro NPUMEHEeHUA
n'6arapen U3 HuUX

B aTom naparpade Mbl pACCMOTPUM 31EMEHTHI ABYX CUCTEM
ML v CL B Buge ux 4eTblpex xapakTepHbix pasHoBULHOCTEMN.

CaMbIMW MPOCTLIMU MO KOHCTPYKUUM M TEXHONOTUU U3TO—
TOBNEHUS ABNAIOTCA ranbBaHU4YeCcKue 3NeMeHTbl MapraHuye-
BO—LMHKOBOW CUCTEMbI. [1pOCTOTa UX KOHCTPYKLUMK U MPOoU3—
BOACTBA — MPUYUHA UX HEBBLICOKOW CTOMMOCTH. OfHaKo 3TH
aNeMeHTbl UMeIoT cnegylolie HeAOoCTaTKK:

— HeBbICOKOE 3Ha4YeHue eMKOCTH Ha eavHuly o6bema;

— HEeJOCTATOYHO YOBNETBOPUTENBHYIO TEpMEeTU3aLmIo, n3—
3a 4ero fpu OKOH4YAHUK cpoka CNy>XXObl 3NEKTPONUT 3aTeKaeT
BHYTpb u3geniMs W MOXeT B 3HaYMTenbHOW CTeneHu erc
UCMOPTHUTD,

— OTHOCMTENbHO Masnyio BeNUUMHY paspsgHoro Toka.

A1 HeoOCTaTKU yAanoch NpeoaoneTs B UCKOBLIX ransBa—
HUYECKMX 3NEMEeHTaxX CO WEeNOYHLIM 3NEKTPONIMTOM, Y KOTOPbIX
B HECKOMNbKO pa3 Bbllie 3HaYeHWe EMKOCTM Ha efuHuLly o0be-

59



Ma; CYWEeCTBEHHO NOBbIWEeHa repMeTUYHOCTD, TakK Kak 3aWuT-—-
HbIW KOPMNYC HE ABNAETCA OO4HVUM U3 ANEKTPOAO0B, a HAAEXHOCTb
repMeTU3MPYIOWMX NPOKNAA0K yBenudeHa. 3a CYeT yMeHblue—
HWSI BHYTpPEHHEero CONPOTUBNEHUA 3MeMeHTa y4anoch NoOBLICUTh
W BENUYWUHY paspsifHOro Toka.

Bce ato caenano BO3MOXHBIM U LjenecoodpasHbiM M3ro-
TOBNEeHWe MmanorabapuTHbIX QUCKOBBIX 3N1EMEHTOB B BUAe HU3-
KWUX LJWNUHGPOB. _

OpHako Ha cMeHy 00OblYHbIM anKanuyeckum npuwnu onee
Ka4eCTBEHHbIE 3NEeMEHTbI apyrux cuctem, a MLl-cuctema co-
XpaHuna CBou no3vyMn TONbLKO B CNYXOBLIX annaparax, rge uc—
NOMb3YIOTCA 3MEMEHTbI C BO3AYWHOW gefionspusayven.

JnemMeHTbl U 6aTapen ¢ BO3AYWHON Aenonapu3aunen nme—
0T 3NEKTPOXUMUHECKYIO CUCTEMY. LUMHK — BO34yX — rugpart
okucK kanus. OcHoBOW paboThbl ABNAETCA TO, 4TO Npu pa3page
0ObIMHOrO MapraHueBo—-UMHKOBOrO aneMeHTa obpasyertca rug-
pookucb mMapraHya MnOOH, koTopas MOXeT OKUCNNUTLCA KUC—
nopofoM (Hanpumep, us Bosayxa) go MnQO,. Takum obpasom,
y4acTue Kucnopojga Bosgyxa B KatofgHOW peakuwm paktudec—
KW yBENMUYMBAET EMKOCTb 3nemeHTa. [ina nosoga v yaepxaHus
O, BHYTPM 3n1leMeHTa NCHIONB3YIOT ClieluanbHbie KOHCTPYKUMK 1
matepuanbi Katoga.

Mepep Ha4danoMm akcnnyataywm Heobxozumo obecnevuTb
AOCTYN BO3QyXa K aKTUBHbIM BewecTBam anemMeHToB u dara-—
pen, 4TO 0becnevnBaeTCa U3BNEHEHUEM CheynanbHOn Npobku
U3 OTBEPCTMA ANA NPUTOKa BO3Ayxa, 0bnambiBaHMEM TOHKO-
CTEHHOW KOHYCOOOpA3HOW 3arnylweHHOW y BeplMHbl TPyOku
nnMbo OTKMeUBaHNEM repMeTuaupylowen (06bI4HO UBETHOW)
NAeHKKN. NeMeHTbl 1 6aTapen ¢ BO34yLIHOK nonspusauven 06—
nagaloT O4eHb BbICOKUMW 3SHEPreTUHECKUMMW MoKasaTensamu,
moryT paboTaTb npu Temnepartypax ot — 15 go + 50°C. B mano-
rabapuTHLIX BUCKOBBIX 3M1EMEHTAxX NOMNOXUTENbHLIW 3NEeKTPOS
UMeeT CROXHYIO CTPYKTYpY (nonnuTeTpadTOP3TUEH C aKTUBU-
pOBaHHbLIM yrfieM B Ka4eCTBe KaTanusaropa), a otTpulatenbHbi
— BbINOMHEH U3 BbICOKOYUCTOrO LMHKA CO cneynanbHo obpabo-
TaHHOMW NoBepXHOCTbIO. OCHOBHas 06nacTb NpUMEHEHNUA — Cny—
XOBbie annaparbi, pa3fmM4Has ManorabaputHaa annaparypa.

Ha puc. 8 cxeMaTM4ecku nNoKasaHbi KOHCTPYKLMW AUCKOBbIX
anemeHToB ML 1 CL| cuctem. Anement ML cuctemol (puc. 8, a)
CO WEeNO4HLIM 3A1IEKTPONUTOM BLIMONHEH TakK, YTO 3NEKTPONUT
NPONUTbIBAET aKTWBHbLIM MaTepwan kartoga (4) B Bufe OKwCH
mapraHuya, nopucteih cefnapatop (3) U aKTWBHbLIK MaTtepwan
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Puc. 8. KOHCTPYKUMA ANCKOBLIX 3NEMEHTOB: MapraHueso-—
LUMHKOBOW CUCTBMbI (@) U cepebpsiHO—LUMHKOBOW CUCTBMb
C BbICOKUM (6) U HU3KWUM (B) BHYTPBHHWUM CONPOTUBNEHUEM

61



aHoga (1) B BMge NOpowkKooOpPasHOro 3NEeKTpoda u3 UuHKa.
fepMeTUUYHOCTb KOHCTPYKUWMK 3NeMEHTa B LlenoM obecneyvBa-
eTca PacoHHOW nnactMaccoBon wanboun (2), B nas KOTOPOM
BXxOAWT OTpuLUAaTENbHbIA BhiBOg (5). KpoMe cenapaTtopa akTue-
Hble BeWecTBa pa3aensanTea nonynpo3paqHon npoknagkom (6).
MonoXuTenbHbIM BEIBOAOM 3NeMeHTa ABARKETCA CTanbHOK KOp-
nyc (7), a 4eTkan ukcayma akTuBHbIX MatTepuanos obecnedn—
BaeTcAa cneyuancHbiv M-00pa3HbiM KONbLoM (8).

BHewHWM 0TNMYMEM KOHCTPYKUMM [AUCKOBLIX 3NEMEHTOB
BO34YWHON fgenonapu3auuu, ABNseTCa cneyvanbHas CbeMHas
repMeTM3VPYIoWan Haknenka Ha AOHbiwKe '3 30N0TUCTOrO,
cepebpUCTOro unu XenToro yeeTa, 3akpbiBalowan (4o Hakana
paboTbl) genonapusauuoHHoe oTeepcTue B Kopriyce. KOHCT-
PYKTUBHO-KOMMOHOBOYHaA cxema 3nemeHToB Bfl, B uenom,
nogobHa ankanuyeckum. HomeHknaTypa 3nemMeHToB N ux 060-
3Ha4YeHUs [OCTaTto4HO cTabunbHbl KU NO3TOMYy B Tabnuye 2
fpuBegeHbl UpMEHHbIe 0603Ha4eHna anemeHToB Bf] Tonbko
AByXx Begywmx doupmM. Hekotopbie 3apybexxHbie U oTeqecTBEH—
Hble (PUPMbI NPOAONKAKDT BbiftyCKaTb N4 CAYXOBbIX annapaTos
3nemMeHTbl cuctemb PLL.

CBOJHbLIE JAHHLIE NO FAibBAHUMECKUM JAEMEHTAM
ANA CAYXOBbIX ANMAPATOB

Tabnuya 2

Paamepbl, MM O6o3naueHus OupMerHbie 0bo3HayeHus
@ xh no M3K (IEC) Varta Panasonic
58 x3,6 - V230 A PZA 230 (cepeb.)
79x3,6 PR 41 V3i2A PZA 312 (30n07.)

PR 41 V13A PZA 13 (cepeb.)
79x54 PR48 - PZA 13 (cepeb.

W 30M10T.)

11,6 x 5,4 PR 44 V675 A PZA 675 (aonor.)

PR# V675 HPA | PZA 675 (cepeb.)
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MpumedaHna K Tabnuye 2:

1. B Tabnuue AaHbl NPUMEPD! XapakTepHbiX 0bo3HaueHUn aneMeH—
TOB TONbKO ABYX (PUPM, NOTOMY, 4TO 0OO3HAUEHUS APYrux UpM,
Kak npasuno, aHanormyHbi.

2. dupmMa Panasonic BbiNyCKaBT 3NeMeHTbi ANA CNYXOBbIX annapa-—
TOB B HAcTOSLIBE BPEMA C OAUHAKOBLIM 0003HAY4EHWeM ANs ABYX
Pa3HOBUAHOCTEN: 3MIEMEHTbI ¢ CBPEOPUCTON 3aWMTHON HAKNENUKOM
MMEKT BMKOCTb Ha 25...30% MBHLLLB, 4YeM Y 3NeMeHTOB C 30N0TU—
CTON Haknenkown (3onoT. unm ceped.)

Mo nepeOMy BrieyaTneHumio, KOHCTPyKUun 3nementos CL
CUCTEMbI, NOKasaHHble Ha puc. 8,6 u 8,8, nog0O6HbI. JTO
BEPHO, MO0 KOHCTPYKTUBHBIE OTNMYNA Y HUX HE3HAYUTENbHDI.
[naBHOE pasnuqve 3aKnKyaeTca B COCTaBe aKTUBHOIO MaTe-
puana nonoXWTENbHOTO 3NekTpoa. B nepsom cny4ae OH
BbINONHEH u3 Ag,O — okucu cepebpa OAHOBANEHTHOro, a BO
BTOPOM — M3 KOMMO3WUWM OKUCNOB ABYX — N OQHOBANEHTHOro
cepebpa (AgO n Ag,0), 4TO ymeHbllaeT BHYTpeHHee Conpo-—
TUBNEHWE 3N1eMEHTa W N03BONAET 0TAaBaTb B HArpy3kn 60Nb-
WMe TOKW (Hanpumep, nNpu BKNIOHEHUN NAMIOYKKU NOACBETKU
aucnnen vnm curHana 6yaunbHUKa HapyYHbiX HacoB).

OCHOBHbIE YaCTW 3NEMEHTA C BbICOKUM BHYTPEHHUM CONPO—
TuBNeHvem (puc. 8,6) cnegylowme: 1 — NONOXKUTENbHBIA INEK—
Tpog, 2 — pasgenutensHan npoknagka u cenaparop, 3 — 0Tpu-
LaTenbHbIN 3NEKTPOA U €ro BbIBOJ B BUAE KPbIWKK 3fieMeHTa
(4), 5 — ynnoTHuTenbHan wawnba, 6 — BbIBOA NONOXUTENLHOrO
3NeKTpoda B BULE KOPflyca 3NeMeHTa. Y 3NeMeHTa C HU3KUM
BHYTPEHHUM CONPOTUBMIEHMEM OCHOBHbLIC 4acTu cnegyloume.
1 — oTpuuyaTenbHbIN BbIBOS B BUAE KPbiWKKU Kopnyca, 2 — 0T~
puuaTenbHbli 3NeKTPoa B BUAE OKUCK LMHKA, NPONUTaHHOM
3MEKTPOAMMTOM, 3 ~ yNNOTHUTENbHAA Waihba, 4 — nornoTutens,
5 — cenapatop, 6 — KOMNO3nyWa OKUCNOB AByX — U O4HOBa-
NEHTHOro cepebpa, 7 — fONOXUTENbHbIA BbIBOA (Kopnyc). Kak
BUHO W3 3TOrO KPaTKOr0 paccCMOTPEHUs, KOHCTPYKLMKA AUCKO—
BblX 3NE€MEHTOB BbINONHEHLI BECbMa HAAEXHO.

Bonee coBeplueHHbIE KOHCTPYKLIUK 3N1EMEHTOB CepedpsHO~
IUMHKOBOW CUCTEMbl U UCNONb3yEMbIX B HUX MaTepuanos nos-
BONMWNW UM BbITECHWTb OObIYHLIE AMKanu4eckue 3NeMeHTbl W
NOTECHUTb PTYTHO—UMHKOBbIE U HUKENb—UWHKOBbLIE.

Kak n pTyTHO~LMHKOBbIE 3NEMEHTbI U baTapen, ux He pe-
KOMEHYeTCA UCnonb3oBaTb fpU Temnepartypax, 0nmM3kux K
HYNIo, XOTA WX paboTocnoCOBHOCTb rapaHTUpYeTCa Npu Tem—
nepatypax ot 0 go + 55°C. ObnagaloT ManbiM TOKOM Camo-—
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paspafa, XOPOWWMKU 3HEPTETUYECKUMUN XapaKTepucTUKamMmu u
(Npu Manbix TOKax paspsaga v cTabunbHOW Temnepatype no-
MELLEeHUA) UMEIOT NpakTU4eCcKW MNOCKYI0 KPUBYIO paspsaja.
Hebonbwon Hanet conu (kapboHata) Ha YNNOTHUTENbHOM
KOMbUe flocne XpaHeHus CywecTBEeHHO He BNuaeT Ha paboTo-
cnocodbHOCTb. B npon3BogcTBe M 3KCnnyatauum [oporu, Ho
BbiCOKWE IHEpPreTudeckKne nokasarenu genawT yenecoodbpas—
HOW UX 3Kcnnyataywiw BO MHOrux cny4asax. OueHb WKUPOKO
NPUMEHANUCH HECKONbKO NeT Hasaj W 3aMeTHO MNOTeCcHWNW
CUCTEMY PTYTHO-LMHKOBbLIX 3N1eMeHTOB u OaTtapen (M3-3a
TOKCHYHOCTU U geduymTta pTyTH). Ucnonbsyiotca B POTOKN-
HoaffapaTtype, U3MepuTenbHbIX npubopax, CNyxoBbix an-
napatax (pexe), 3NEeKTPOHHbIX 3a)Xurankax, HapyyHbix W
HacTOMbHbIX 3NEKTPOHHbIX KBapUEBbIX Yacax, MMKPOKanbKy—
natopax u B gpyrux ManorabapwutHbix OblTOBbIX anfnaparax.
NmeHHo noaTomMy Hanbonee nepcnNeKTUBHBLIMUK 110 CPABHEHWIO C
PTYTHO-UWHKOBbIMW U HUKENb—LUHKOBbLIMU 3N1EMEHTAMN OHU U
okasanucb. [lpyu NpuMepHO paBHOW PTYTHO-UMHKOBbLIM 3ne-
MEHTaM eMKOCTU (OHa ¥ cepebpAHO—-LUMHKOBbIX fIpK TEX Xe ra—
6apuTHbIX pasmepax Bcero Ha 10% MeHblue) 3TU 3NEMEHTDI
MOTYT ObITb BbIfIOfIHEHbI C MANbIM BHYTPEHHUM CONPOTUBNEHU—
eM, 4TO f03BOMUAO BBECTW B Hapy4Hbi€ 3NEKTPOHHbIE 4achi
NnamnoYKy NOACBETKU ANA CHUTBIBAHWUS NOKa3aHWit B TEMHOTE,
6yaMNbHUK W pag Apyrux [ONOMHUTENbHbIX cheunanbHbix
dyHKyvit. MeHbluas aeduUUTHOCTL cepebpa U HETOKCUYHOCTb
3NEMEHTOB B 3KCfiNyaTalum, BOSMOXHOCTb BbIfIOAIHEHUA Ce—
pedpAHO-LUMHKOBbIX ManorabapuTHbIX akKyMynsaTopoB — BCe
3TO BMecCTe B3ATOe Onpegenvno rnaBeHCTByowee MecTo ce—
pedpAHO-UMHKOBbIX 3NEMEHTOB U aKKyMyNaTOPOB B Ka4ecTBe
NEPBUYHBLIX UCTOYMHWKOB 3HEPruy NUTaHMA HapydHbiX M Ha-
CTONbHbIX 3NEKTPOHHbIX 4aCOB.

HenpepbiBHOE cOBeplieHCTBOBaHWE 3NeMeHTHOW 6asbl
3NEKTPOHHbIX 4acOB W pe3Koe 0BbilleHNEe 3KOHOMUYHOCTH
obecneyunn NpUHUUNManNbLHYK BO3MOXHOCTL paboThi OT CTaH-
AapTHbIX 3NEMEHTOB CepebpsHO—-UUHKOBON CUCTEMDbI B TEHEHUE
10...15 ner.

Tak Kak MakcumanbHO BO3MOXHOE BpeMs HOPMAanbHOW
aKcnnyatayum cepebpaHO—-UUHKOBBIX 3N1EMEHTOB He fipeBbia—
eT Tpex net (nocne 3Toro Ha4MHaeTcs “BbINON3aHue” 3NeKTPo—
nuTa, yBenuiuBaeTcs camopaspag U gpyrue HexxenatenbHble
ABNEHWSR), TO KOHCTPYKTOPaM ranbBaHU4eCKuX 3N1eMEHTOB fpu-
WNOCh pewarb 3Ty NpodneMy AByMs NyTsaMu:
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— pa3paboTKOU 0C060 MUHUATIOPHBIX CEPEOPAHO—LIMHKOBbIX
3NeMeHToB (Hanpumep, AvamMeTpom Bcero 4,8 MM U TOMWMHON
1,65 MM), KOTOpble 0becnednBaloT HOpMasbHYO paboTy Yacoe B
TedyeHwe 1...2 net (T. €. 4O MOMEHTa eCTECTBEHHOI0 paspylue-
HWUA ranbBaHUYECKOrO 3NEeMEHTa);

— NOUCKOM HOBbLIX 3NEKTPOXUMUYECKUX CUCTEM W paspa-
60TKOW Ha UX OCHOBE HOBbIX TUMOB ranbBaHUYECKUX 3NEMEHTOB
C YNyYleHHbIMU 3KCNNyaTaynoHHLIMU CBOUCTBaMU.

Tak kak cepebpAHO-LUMHKOBbLIE 3NEMEHTbl UMEIOT OYeHb
0OLWKNPHYIO HOMEHKNaTypy U pasHoobpasHble 0603Ha4EeHUs, TO
6bin npoBegeH aHanws U BbiNnonHeHO 0606weHne Haubonee
pacnpocTpaHeHHbIX cUCTEM 0603HaYeHnn. PesynbTaTthbl 3TOrO
060buweHus npeactaBneHbl B Tabnuue 3, B KOTOPOA AaHbl
cBefieHusa u 06 ankanu4ecknux 4acTo WUCMOMb3yeMbiX GUCKO-
BbiX 3nemeHTax. [lononHuTencHble AaHHbie 110 OTAENbHbLIM
O0TeYeCTBEHHbIM U 3apybexHbiM pupmam npusegenol B MNpu-
NOXEHWW.

Mo HOBbIM CTaHAapTaM ANA AUCKOBLIX anKanu4eckux ane-
MEHTOB UCNoNb3yeTcs (Kak v ans ymnuHgpuyeckux) 6ykea L, a
4N 3NeMEHTOB ¢ BO3AyWHOW genonapusayven — A unu P. [luc-
KOBble 3nemeHTbl ML cucTeMbl ¢ BO3AywHOW genonspusayven
B HAcTOAWeEe BpeMs ABNAIOTCS OCHOBHbLIMW MCTOMHUKAMUW 3HEP-
TMW NUTaHUA NS CnyxoBbix anfnapaTtoB. OtedecTBeHHbIE 3Ne-
MEHTbI C BO34YLUHON genonspusayven 0603Ha4arnTcs B NONHOM
COOTBETCTBMU ¢ HOpMamn MOIK. dnemeHTh guameTpom 5,8 MM
UMEIOT eMKOCTb OKoNno 50 MA-4. Y anemeHTOB 41 TUnopasmepa
emkocTb 110...85 MA-4, a 44-540 ...400 mA-4 (44 Tunopasmepa
cootBeTcTBeHHO 230 ... 170 MA-Y), 4TO B gBa-TpW pasa Bblle,
yeM y cepebpsHO—UUHKOBBIX U B YeTbipe—NATb, YEM y ankanu—
4YeCKuX. Y COBpPEMEHHbIX OTEHeCTBEHHbIX 3NEMEHTOB €MKOCTb
HECKONbKO MEHbLUE.

BepHemcs K Tabnuue 3. B Hen 3a 6a30Byl0 XapakTepucTu-—-
KY B3ATbl reOMeTpU4ecKrue pasMepbl 3NeMeHTOB, nbo nx obbe-
MOM OnpefenseTca 3HEProeMKOCTb 3NEMEHTOB, CUCTEMA XXe
onpegenset paboyee Hanpsxenue. Cnegylowen KONOHKOW
Tabnuypbl ABnsioTca 0603Ha4eHna MIAK. B 0603HaqveHuax MIK
O4MHAKOBbIM WKPOM 0603Ha4aloTCA anemeHTb! CL cuctembl ©
60NbWUM U ManbiIM BHYTPEHHUM cONpOTuMBNeHWeM. Lindposblie
(4ncnoBsble) 0603HaYeHUs NO3BONAIDT gaBaTh guddepeHynpo-
BaHHYIO OLEHKY (TpeTbsa CABOEHHAn KONOHKa). Hanpumep, ane-
MEeHT C HOMepOoM 362 npegHasHadeH 4na 4acos 6e3 fl0ACBeTKM
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CBOJIHLIE JAHHBIE NO OBO3HAYEHUAM UWNUHAPUYECKUX

3JIEMEHTOB LWWPOKOI O NPUMEHEHUA

Pa3Mepbl, MM M3K Liudpossle:
Espona,
CLUA, Anoxua
@xH IEC S/P
4,8 x 1,65 - -/~
2,15 - —/-
58x1,25 - 335/~
1,65 R62 317/~
215 R63 378/-
2,70 R 64 319/~
6,8 x 1,45 - 339/~
1,65 R 65 321/~
2,15 R60 364 / -
2,60 R 66 -
79x%125 - 346/ -
1,45 - 341 /-
165 R67 315/ -
2,15 R58 362 / 361
2,60 R 59 397 /3%
3,05 - 328/~
36 R4t 384 /392
54 R48 309 /393
89x33 - 388 /-
95x1,65 R68 373/ -
2,05 R69 31/370
2,7 R57 395 /3099
36 R45 394 /-
11,6 x 1,65 - -
2,05 R55 381/ 391
2,6 R 56 -
3,05 R54 390/389
36 R 42 344 /350
42 R43 301 /386
54 R4 303 /357
56 R47 -/~
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Tabnuya 3
KoM6uHUpoBaHHbie 0603HaYeHUA B CTpaHaX A3UM:
Tuno- Ankannye- { Clj ¢ mabiv | CLl ¢ 6onb- | ipyrue
pa3mepoB |ckux ' TOKOM LM TOKOM | BapHaHTbl

L-MY S-CUu P-CU
- - SR 416 SW - -
- - SR 421 SW - -
- - SR 512 SW - -
- - SR 516 SW SR516 W SR 62
- LR 521 SR 521 SW SR521W SR63
- - SR 527 SW - ' -
GtX AG1X SR 616 SW SR6I6W SR 65
Gt AG1 SR 621 SW SR621 W SR 60
G4 AG4,LR626 SR 626 SW SR626 W SR 66
- - SR 712 SW SR712W -
- - SR 716 SW - SR 67
G 1t AG 1t SR 721 SW SR721 W SR 58
G2 AG2,LR726 SR 726 SW SR726 W SR59,LR 69
G3 AG3, LR 41 SR 41 SW SR41W SR41, WL -1
G5 AG5 - SR754W SR48, WL -6
- - SR 916 SW SR916W SR 68
Gé6 AG6 SR 920 SW SR920 W SR 69
G7 AG739 A SR 927 SW SR927W SR 57,WS-11
G9 AGY, LR 936 SR 936 SW - SR 45, LR 45
- - SR 1116 SW - -
G8 AGS,LR1120 | SR1120SW SR1120W SR 55, LR 55
G110 AG 10,LR 1130 | SR 1130SW SR1130W SR 54, LR 54
- - - - SR 42
G12 AG 12 SR43SW SR43W SR 43, LR 43
G13 AG13,LR#4 |SR#M4SW SRM4W SR44,LR 4
G14 AG 14,LR 47 - - SR 47
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n 6yAunbHUKa, a ¢ HoMepom 361 — 4nNA 4acoB € 3TUMK U Apyrv—
MW AONONHUTENBHBbIMU DYHKUUAMK. 1o Hopmam M3K oHu MoryT
ObITb 0603Ha4eHbl 0gMHaKoBO — SR 58. B HOBbIX 0603Ha4YeHUAX
M3K ana pasnuuenuns ucnonbsytot 6ykebl P u T. Uudposble
0b03HayeHusa ucnonob3ytotca B Espone, CLA v Asnn. OHu Mo-—
ryT 6biTh NPOCTO B BUAE HOMEPA 3NEMEHTA U MOTyT CONPOBOX—
Aatbca gononHutTenbHbIMKU BykBamu. O6bI4HO 3TO nepBas Hyk-—
Ba Ha3BaHwA upmbl: B — Berec, D — Duracell, E ~ Eveready,
GP, K — Kodak, R — Ray-O-Vac, V — Varta v 1.n. Ecnu k aTomy
[06aBUTL 7O, H4TO NapannenbHoO € 3TUM WUCNONb3YIOTCS yCTa-
pesBwue (UpMeEHHble 0003HaYeHnsa, 0603Ha4YeHUA N0 CTapbiM
cTaHapTam v nocnegHuM (Mano u3BecTHbIM) Hopmam M3K, To
CTaHYT AICHbI TPYAHOCTK nofdopa aHanoros.,

Cnegyowan KoNoHKa — ctapble AMOHCKWE CTaHAapTbl TU-
nopasmepoB G, NO KOTOpbIM ankanu4eckue 3neMeHTbl 0603Ha~
Yanucb abbpesuatypamn AG wnu LR (cnepgyouwas kOnoHka).
Bonee coBpemeHHble 0603Ha4EHUS NO HOBbLIM ANOHCKUM CTaH—
AaptaM u ctaHgaptam dupm npefctaBneHbl B WecTon (3ne-
MeHTbl CL| cuctembl ¢ 60NbLIMM BHYTPEHHUM CONPOTUBNEHWEM)
U B ceibMOM (3nemeHTbl CL| cucTembl ¢ ManbiM BHYTPEHHUM CO-
NPoOTUMBNEHWEM) KONoHKax. B nocnegHe# BOCbMOK KONOHKeE
npueefieHbl Apyrve BapuaHTbi 0003Ha“eHWR, KOTOpPble MOryT
BCTPETUTLCA HA NpaKTUKe.

41066l He gaBaTb 6ONBLWOro 4Mcna nepesBogHbiXx Tabnuu,
Obina paspaboTaHa cneyvansHas Homorpamma (cm. cTp. 70-71),
nossonsawowan buICTPo pazobparbcsi ¢ COOTBETCTBUEM Pa3HbIX
0b03Ha4eHVn. B ee yeHTpe pacnonoXeHbl ABe KONOHKWU: B ne-
BOW NpuBefeHbl pasMepbl 3NEMEHTOB, a B NPaBoi — 0603Haue—-
Hua MOK, 4TO nossonsieT cpasy onpegenuTb Kakue pasmepbl
KakuM 0bo3HaueHusam MOK cootsetcTByloT. Hanpumep, ans
anemeHTa ¢ guameTpom 7,9 MM 1 BbicOoTOR 2,15 MM 0603Haqe-
Hue no MOK 6yaet R 58. [ins 3anemeHTa ¢ guametpom 4,8 MM 1
BbicoTOR 1,65 MM no MAOK noka Ttakoro 0603HadeHuA HeT, HO
(OUpMbl TakoW TUMopasmep 3NEMEHTA YXXe BbiflycKaloT (3ne-
MeHT 337 dmpmbl GP). HecmoTps Ha kaxxyuwgyiocs rpadmyeckyto
CNOXHOCTb paboTaTb C HOMOrPaMMOK HECNTOXXHO U MOXXHO ObiC—
TPO onpegenuTb BCIO UENOYKY napameTpoB. K coxxaneHuio, us-
3a nepevmcneHHbIX paHee OrpaHU4eHUn B pge Cny4aeB MOXeT
notpeboBaThcA AONONHUTENbHAA NPOBEpPKa (Hanpumep, ¢ 10—
MOLBIO Tabnuy MNpunoxxexun).

Hawbonee pacnpocTpaHeHHbIMU HaTapesMu U3 AUCKOBBIX
UMNUHAPUHECKNX 3NEMEHTOB ABNAKDTCA Cnegyrowme:
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O6o3sHaveHHe Pasmepbl, MM EMKocTb, MA:4 Hanpsxehue, B

MapraHueBo-UMHKOBOWH CHCTeMbI C WEN0YHbIM 3IeKTPO/IHTOM

V23 GA 10,5x28,5 33 12
4LR 44 13,0x25,2 105 6
2 LR 50 >16,9x43,5 580 3
3LR50 216,9x50,5 580 4,5
V74PX 216,0x35 40 15
2LR53 224,0x12,5 300 32

CepebpsHo-UMHKOBOH CUCTEMDI
4SR 4 | 13,0x25,2 160 6,2

Camon 60nblo HOMeHKNnaTyporn obnagatot batapeu pTyT-
HO-LJMHKOBOW CUCTEMbI, UCNONb3YyeMble B doToannapaTax, Ko—

TOpble paccMoTpeHbl B 2.4.

2.3. NlutneBble aneMeHTbl U Barapen U3 HUX

B HacTosiee Bpemst U3BECTHO bonee fecsTn pasHoBMAHO-
cTEel NUTHEBLIX 3NEKTPOXMMUHECKUX cUCTEM. X OCHOBHbIMM
npeumylecTBaMmn SBNSI0TCA:

— MeHbWas, 4eM y cepebpa W pTyTH, AeULMTHOCTb (IUTUA
B 36MHOM KOpE B HECKONBEKO pa3 6onblue cepedpa v pTyTu);

— BO3MOXHOCTb BbINONHEHUA NUTUEBLIX ranbBaHU4eCKWX
3NEeMeHTOB He TONbKO B rabaputHbiX pasMepax y>xe BbiyCkae—
MbIX TUNOB C APYrVMW 3NEKTPOXMMUYECKUMKU CUCTEMaMK, HO U
BO3MOXHOCTb W3rOTOB/IeHUa 0C0H0 NNOCKUX (Hanpumep, gua-
MeTpom 10 ...20 MM npy TonmHe 1 ...1,5 MM) 3NeMeHTOB, No3—
BONSIOLWMX KOHCTPyMpoBaTh 0C000 NNOCKWe Hapy'Hbie Hachl,

— BO3MOXHOCTb MONYYeHUs pasnu4HbIX paboqmx HanpaXxe—
Hvi (1,5; 2,8; 3 1 3,5 B), 4TO HEBO3MOXHO peanusoBath B Apy-—
rMX BUAAX ranbBaHUYECKUX 3NEeMEHTOB;

— UCKNIOYMTENbLHO Manble TOKW camopaspsija U BbiCOKasn
cTefieHb repMEeTUMHOCTH; YTO NO3BONAET XpaHuTb NUTUEBLIE
anemMeHTbl [0 Hadana 3kcnnyatauywm 5..7 neT 6e3 HapylweHus
repMeTU4HOCTMW.
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[na 6bITOBOK anfiapaTypbl MICNOML3YIOTCA 3NEMEHTHI € 31e-
KTPOXUMUYECKUMU CUCTEMaMKU NUTUU—Xxpomat cepebpa v nu-
TWH-ABYOKUCb MapraHia, KOTopble AaloT paboyee HanpaxeHue
3 B Ha ofWH 3NeMeHT, U C INEKTPOXUMUYECKUMU CUCTEMAMMU
NUTUA—OKUCb MeN U NUTUA-COeUHEHNE CBUHLA C BUCMYTOM,
KoTopble galoT paboyee HanpsbkeHue 1,5 B Ha OgWH 3neMeHT U
SIBNAKTCA B3auMO3aMEHSAEMbIMA C CepebpAHO—LUHKOBLIMU
3NEMEHTaMW.

JHepretTuyeckue nokasarenu MOryT ObliTb CYLWECTBEHHO
Bbllle, YeM Yy paHee PacCMOTPEHHbIX 3NEMEHTOB (BTpoe, 4em
Yy PTYTHO— U cepedpAaHO—MHKOBbLIX 3NEMEHTOB NO Macce u B
1,6-2 pasa no 06bemy). IT0 cCnNpaBefMBO A4NA 3NEMEHTOB U
6aTape# cpegHUX pasmMepoB (TUNA CTAKaH4YMKOBbLIX 3NEMEHTOB
316, 373). ina MUHWATIOPHBLIX 3NEMEHTOB C eéMKOCThIO [0 0,5
A4 pasHulja B 3HEpretTu4eckux fokKasaTenax CywecTBEeHHO
YMeHbLAETCA U3—3a pocTa OTHOCUTENbHOR 4ONU KOHCTPYKTUB—
HbIX 3NEMEHTOB NO OTHOWEHUK K aKTUBHLIM BelecTBaM, U Ha
nepBoe MECTO BbIXOAAT cnejylowme JOCTOMHCTBA: BbiCOKas
CTeNeHb repMeTU3aUun, UCKNIOYMTENBHO Manbli TOK camopas-—
paga (nuTueBble 3NeMEeHTbl coxpaHaloT 85% wn bonee eMkocTH
nocne 10 net xpaHeHWs), BO3MOXXHOCTb XPaHEHUA U paboTbi B
O4€eHb LUMPOKOM guanasoHe OTPULATENBHbBIX U NONOXUTENbHbLIX
Temneparyp, CywecTBEHHO MeHbWWA AedUUUT NUTUA No cpaB-—
HEeHWIO ¢ cepebpoM UNu PTyThio, BECbMa Manblid HAKNOH KPUBOM
paspsfa, BO3MOXHOCTb BbINONHEHWA B BWUAE O4€Hb TOHKWX
AWCKOB, YTO CO3faeT PAL KOHCTPYKTUBHbLIX ya06CcTB. VX He-
AOCTAaTKKU 00ycnoBneHbl 6onee CNOXHOW, YeM y APYyrux 3ne-
MEHTOB, TEXHONOrMen U3rOTOBNEHUS U BbICOKOW CTOUMOCTHIO
3kcnnyatayumn (NpUMEPHO Takon KaK y cepedbpaHO—JMHKOBbIX
3NEMEHTOB).

CxemaTn4ecKkn KOHCTPYKLMM AUCKOBbBIX NUTUEBbIX 3NEeMEH—
TOB NOKa3aHb! Ha puc. 9. Ha puc. 9, a NoKasaH 3NeMeHT ¢ no—
NoOXwTenbHbIM 3NeKTpogomM U3 Bi,O5, a Ha puc. 9,6 — us MnO.,.
MNx qactu cnegytollme: 1 — nonoXvTenbHbIA BoIBOS (KOpRyC); 2 —
NpoKNaakKa ¢ OpraHU4EeCcKUM 3NeKTpoNuTOM; 3 — oTpuuaTenb—
HbIW BblBOA; 4 — OTpULATENBHBIN SNEKTPOA; 5 — TOKOCHEMHWK:
6 — nonoxutenbHbIN ANexKTpod; 7 — repMeTM3upyroLLaa npo-
Knagka (a). AHanorn4Ho y BTOporo anemenTta (6): 1 — repme-
TU3MpYOWEAA NpoKNaaKa; 2 — Npoknagka ¢ OpraHn4eckuM 3ne—
KTDONWTOM; 3 — TOKOCbEMHUK; 4 — TOKOCHEMHUK; 6 — KpbllLKa
(oTpuUaTenbHbid BbIBOA); 5 — NONOXKMTENbHLIA 3NeKTpos; 7 —
KOPNyC (NONOXuTenbHbiA BbIBOA).
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Puc. 9. KOHCTPYKUMSA AUCKOBbIX 3M1EMEHTOB MIMTUEBON CMCTEMb!
C NONOXUTENLHBIM 3NeKTPOAOM U3 Bis Og (a) v n3 MnO; (6)

PacnpocTpaHeHHbLIMW B HAacTosWee BPEMA SBNAKTCH NUTU—
eBble 3NEMEeHTbl W Apyrux TuUnopasmepoB LUNAVHAPUHECKOU
chOpMbI, MCFIONb3yeMble B PasnuyHon poToannapartype. OHu
0BbIYHON MK “BUTON” KOHCTPYKUUK, 4TO CXeMaTu4ecku nokKa-—
3aHo Ha puc. 10 (cm. cTp. 74).

OCHOBHbIMM YaCTAMU “BUTOr0” 3nemeHTta (a) ABNAOTCS:
{1 — NEeHTOMHbIA NONOXWUTENbHLIM 3NEKTPOA, 2 — NPOKNaAKa,
MpONUTaHHAsA 3NEKTPONUTOM; 3 ~ NEHTOYHbIN oTpulaTenbHbIN
aneKkTpof. KOHCTPYKLUMUA BTOPOrO 3neMeHTa fioxoXa Ha 4unuH-
[PVIHECKNE 3NEMEHTDI, KOTOpbIe yXe Oblnu paccMOTpeHbI. Ero
yactu cnegyiowme (puc. 10, 6): 1 — oTpulaTentHbLIN BbIBOA,
2 — repMeTVK B BUZe 3MOKCUAHOA CMONbl; 3 — CBApHOM LLOB;
4 — ynnoTHsIIOWAA wanba; 5 — reosgeodpasHbin WTblpb OTPULA-
TenbHOro BbIBOAA; 6 — NOPOLLKOOOPA3HbBIN NUTUEBDIN 3NEKTPOA;
7 — pasgenvTenbHasn npoknagka; 8 — xpomanoxcua,; 9 — Kopnyc
(MONOXMTENBHBIA BLIBOA).
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IO CON) —

Puc. 10. KoHeTpyKuun nutuessix CTakaH4YMKOBbIX 3NEMEHTOB
06bi4HOro (a) U BUTOrO (6) TWNA

B tabnuye4 (cm. cTp. 76-77) npuBeaeHbl CBOAHbIE AaHHble
0 TUnopasMepaMm NMTUEBbLIX FanbBaHUYECKUX 3NEMEHTOB
PasAeneHHbix Ha Tpu nogrpynnet. B nepeyo BXOZAT 0c060 MM—'
HUATIOPHBIE 3MEeMEHTbI, UCNOMb3yeMble B NEeKTPOHWKEe Mo
nnaskos. Bo BTopylo — pgoctatouHo nonHas HOMeHKaTypa
TOHKUX AUCKOBbLIX 3NEMEHTOB U B TPETLIO — Tpu TUnopasmepa

WLNMPOKO ucnonb3syembix B COBpeMeRHbIX (hoToannapaTax cra-
KaH4YUKOBbIX 3NEMEHTOB.

74

B Tabnuue 4 KpoMe U3BeCTHbIX 0603HAYEHUU NPUBELEHDI U
WX BapuaHTbl, ucnonb3ayembie pagom cdupm CLIA n OpaHyuw.
MNpumMepbl 0603HaqeHun anemenToB cnegyowme:; BR 211, CR
2016 H, CR 2016 (ManorabapvTHbin Ans NONNaBKoB, ANS 4acoB
C HECKONbKO YMEHbLEHHOW UNKU HOPManbHOK eMKOCTHIO). [laH-
Hble ANa aNemMeHToB TunopasMepa Ne 6 (no eMKocTU) AaHbl 4nsa
3NEeMEeHTOB OTEeYEeCTBEHHOro npousBogcTBa. 3apybeXHblie
dUpMbt rapaHTUpyIoT 60Nblune 3HAYEHUA.

XapaKTepHbiMu NpuMepamu Hatapen U3 NUTUEBbLIX INEMEH—
TOB ABNAOTCA cnegylowme TUNopasmepb WeCcTn — U AeBATU-
BOMLTOBbIX 6aTapew:

HomuuanbHoe | Lndp FabapuTbi, Macca, EMKoCTD,
HanpsxeHue, B AXBxH,mm |r MA-Y

6 CR5 4 x17x45 42 1500

6 CR-P 2 35x20x 36 38 1300

9 “fiama” | 48x27x18 31 900

[laHHble NO WeCTUBONLTOBbLIM DaTapesM xapakTepHbl 4nA
3apy6exHbiX GupM, A8 4EBATUBONLTOBON AaHb OTEHECTBEH—
Hbi€ flaHHble.

2.4. PYyTHO-UMHKOBbIe 9/1IeMeHTbl U 6arapen

HecmoTpA Ha TOKCUHHOCTL PTYTU W NoBanbHOe yBne4veHue
akonornyecku 4YuctoiMu XUT (0c0O6€HHO, CTaKaH4MKOBOW
KOHCTPYKUMM MapraHuyeBo—MHKOBbIX CUCTEM) PTYTHble Npo-
A0MKaloT yaepXuBaTb CBOW NO3UUUM B Takux obnactax npu-
MeHeHUs, Kak QOTOTEXHUKA U CNyXOBble anfnapartbl. QNeKTpo-
XUMMYECKAA CUCTEMA. LUHK ~ OKUCb PTYTU — rugpar OKWCK
HaTpus. VMelT BbICOKME 3HepreTU4eckKue nokasartenu, pa-
60TOCNOCOOHbI TONBKO fpU NONOXUTENbHLIX TeMnepaTypax
(0...50°C), xapakTepuayloTca (Npu ManblX TOKax paspaga v no-
CTOSIHHOW TemnepaTtype) nNpakTU4eCKu NNOCKoW KpUBoWu pasps—
Aa. 1a-3a “nonayyecTu” 3neKTponuTa MOryT UMeTb HE6OMbLION
6enoBaTtbit Hanet conu (kapboHaTa) Ha YNNOTHUTENbHOM
Konble. MNpakTu4eckn He UMEIOT rasosblgeneHus. 3aTpaTthl Ha
NpOM3BOACTBO U 3KCNyaTaumio BeCbMa BbICOKW, HE PEKOMEH—
AyeTcA IKCnNyaTtayvs Npu HA3KUX (OKONO Hyns) TemnepaTypax.
OcHoBHbIe 06n1acT UcNoNbL3oBaHuA: POTOIKCNOHOMETPbI, (PO—
Toannaparbl, U3MepuTenbHbie NPUOOpPbLI, CNYXOBbLle annaparthbl,
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CBOAHLIE AAHHLIE NO JIUTUEBLIM

JJIEMEHTAM PA3NIUHHOIO NPUMEHEHUA

Tabnuua 4
Yucnosoi Fabapurl, Macca, EmkocTs, AG66pesnaTtypsl
wnp oXxH r MA-Y W ocobble 0603HayeHmns
dneMeHTbl ANns NONNaBKoB )
211 22x115 0,1 6 BR
333 38x33 0,7 30 BR
425 42x 259 0,6 25 B8R
435 4,2x 359 09 50 BR
dnemeHTbl obulero NpUMeHeHus
1025 10x 2,5 0,5 30 CR
1216 125x 1,6 0,65 25 BR, CR
1220 125x 2 0,85 35 CR
1225 125x 25 0,9 40 BR
1616 16 x 1,6 1,1 50 BR, CR
1620 16 x 2 1,2 60 CR
2010 20 x 1 1,1 55 CR
2012 20x 1,2 1,2 50 CR
2016 20x 1,6 1,8 75 BR, CR, LF-1/4V,LBO06, LM
2020 20x 2 2,1 120 BR, LM, LBG®5
2025 20X 2,5 25 145 BR, CR, LV-1/3V
2032 20x 3,2 2,8 185 BR, CR, LF-1/2V
2040 20x4 3,1 270 CR
2316 23x1,6 2,3 120 CR
2320 23x 2 2,9 135 BR
2325 23x25 3,1 200 BR, CR
2330 23x3 3,3 280 BR
2420 245x 2 3,2 180 CR, LF-1/3W,LF-1/3WH
2425 245x 2,5 3,6 230 CR
2430 245x3 4.1 280 CR
2432 245x 3,2 4,2 290 CR, LF-1/2W,LF-1/2WH
2450 245x5 5,9 540 CR
2525 25x25 4,1 250 BR, LM, LBO04
2590 25x9 9,9 1000 BR
AneMeHTbl Ans doToanmnaparypsl
CR1/3N 11,6 x 10,8 3,1 160
CR123 A 17x 33,5 16 1300
CR6S/P 14,5 x 50,5 18/16 1800/ 1000
MpumeyaHUA: 3. Macca aneMeHTOB ¢ abbpesuatypon CR 6onbwe, 1em y BR
1. Pa3sHnua B BENUUMHE EMKOCTW 3NEMEHTOB ¢ abbpeeunarypamu BR Ha 13...20%.

4, AneMeHTbl Ans hoToannaparyps! ¢ wucpamu CR6S M CREP
WMEIOT OAWHAKOBbIE pasMepbl, HO Pa3Hble Maccy U eMKOCTb.

U CR okono 5%. 2. SneMeHTbI ¢ AoNonHUTENbHOW 6ykBoi H nocne vmnc-

noBoro wupa UMeT MeHbluyto oTgaqy, HeM y BR unu CR Ha 15..,20%.
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ANEeKTPOHHbIE Hapy4Hblie KBapyeBbie Yachl (Kak npaBuno, ycta—
peBlwue Moaenm)

AAC anemeHTOB nexut B npegenax 1,354 ... 1,250 B wu
NpaKTU4ECKU He 3aBUCUT OT CTENEHW pa3spaga, U3MEHAETCA B
TedeHue roaa He Oonee yem Ha 0,2% u umeeT TemnepaTypHbIA
koathduumeHT 34C B uHtepsane 0...50°C Bcero 4 x 10-5 K1,
Camopa3spsag He npesblwaeT 1% B rog,.

Npwu paspsage mansiMu Tokamum (e < = 0,05 Q v MeHblue) Ha-
NpshkeHve cTadbubHO AepxnTCa Ha yposBHe 1,3 B, uaMeHssch
3a BpemA paspaga sceio Ha 1,5..2,5%.

dnemMeHTbl paboToCnoCoOHbI NOCNE XPaHEHUA B TeveHwe
1 .. 1,5 ner npu OTHOCUMTENbHOM BRAXXHOCTM Bo3gyxa 85%
n Temnepatype —20 + 30°C. Tponu4ecKyrd BNaHOCTb
92 ...98% npu Temneparype 38 ..42°C anemeHTbl Bbiiep>XX1UBa—
10T B TedeHue 48 4. Bubpayumn B guanasone 10...1500 My ¢ ne-
perpyskon 10 g u nNuHenHble yCKopeHua 0 15 g — B TeyeHue
6 4. Boigep>xvBaloT Bo3gencTeme paspexxeHHou atMocdepsbl 0
133 mxlla nnu ynnotHeHHon atMmocdepbl go 1,01 MMa. Mpu
60nbWON NNOTHOCTU TOKA L|enecoobpasHO NPUMEHATL 3NeMEH--
Tbi MeHbluen BbicoTbt (PL| 53, PLI 63, PL, 73, PLI 83 1 T.n.), y ko~
TOPbLIX MEHbLUE BEMUYUHA BHYTPEHHErO CONpOTUBNEHUS.

byxBeHHbi lWwindp PL| xapakTepuayeT cucTeMy, nocne tupe
uayT ase ywdpbi, NepBas U3 KOTOPbIX XapakTepusyeT guameTp
(5—15,6 MM; 6-21 MM; 7-25,5 mm; 8-30,1 Mm), BTOpast — BbiCcOTy
(3-2,3...4 MM; 56,3 MM). Y neTHux anemMeHToB (MHAeKC He cTa—
BUTCA) padboyas Temneparypa ot 0 go + 50°C, y yHuBepcanb—
HbiX (y) oT —30 go +50°C, y TepmocTonkux — oT0 go +70°C.

OCHOBHbIM NPEUMYLLECTBOM PTYTHO-UWHKOBBLIX 3N1EMEHTOB
NO CPpaBHEHWIO C MapraHyeBo—-UMHKOBbIMK (JleknaHiue) v anka-
NUYECKUMK (CO WEeNOYHBIM 3NEKTPONUTOM) SABNAETCS BbiCOKAA
CTabunNbHOCTb paspagHoOro Hanpsaxerus. Mx obbemHas nnoTt-
HOCTb JHEprMn 3amMeTHO Bbille W MpeBbiaeT ankanuyeckue
aneMeHTh B 3 . 4 pasa, a JleknaHwe B 6... 10 pa3. UMeHHO 310
O6CTOATE.1LCTBO NOCNYXWO NPUYUHON UX LWUPOKOTO NpUMEHE—-
HUA B HeaBHEM NPOLUNOM.

KOHCTPYKUUH LOUCKOBBIX 3/71€EMEHTOB PTYTHO-LUHKOBOM
CUCTeMbl nokasaHa Ha puc. 11. Ee ocHOBHbIMKM HacTAMU ABNA—
IoTCA:

1 — npoknagka, NponNUTaHHas 3NEKTPONUTOM; 2 — nony—
npospayHan NpoKnasgka, 3 — NONOXUTENbHbIA BbIBOJ, 3NEMeHTa
(Kopnyc); 4 — KonbyeobpasHan wanba, 5~ oTpulaTenbHLIA Bbl—
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Puc. 11. KOHCTPYKUMA AMCKOBOrO 3NeMeHTa pTyTHO-
LUMHKOBOW CUCTEMb!

BOA 3neMeHTa (Kpbilka); 6 — oTpuuaTenbHblid 3NeKTPos U3
UMHKOBOrO fOPOLWKaA; 7 ~ KanpoHoBas yNnoTHATENbHasA wanba;
8 — 3NeKTPONUT (pacTBOP €AKOro Kanusa ¢ fo06aBKON OKUCH
UMHKA); 9 — NONOXMUTENbHLIA 3NEKTPO4 W3 KpaCHOW OKWCU
pTyTu ¢ gobaBkamu rpadura.

N3 Takux guckoBbIx 3nemeHToB cobupaloT batapewn ¢ pa-
604MM HanpsxxeHuem oT 2,7 0o 5,6 BonbTa. Kpome 3TOro, B
doToannapaType MCNONL3YKT U CTaKaHYUKOBbIE 3NEMEHTDI
Tunopasmepos NeNe 03, 1 v 6.

CeogHble gaHHble NO ranbBaHMYECKUM 3neMeHTaM u 6ara-
pesM pTyTHO-LMHKOBOW CUCTEMbI fipuBejeHbl B Tabnuue 5.

Tabnuua 5 (cM. cTp. 80) umeeT cnegyowme rpadbl: pasme-
pbi, 0603Ha4eHua nNo MAK, poccuirckue v 3apybexxHbie 0603Ha~
yeHus. byksamm M, N 0603Ha4eHbl pa3HOBUAHOCTH ranbBaHW—
YECKWUX 3NEMEHTOB C HOMWHANbHbIMKU HanpshxeHusmMn 1,351 1,4
Bonbta. COOTBETCTBEHHO 3TOMY HaTapeun u3 asyx, Tpex, HeTbi—
pex U ceMy nocnefoBaTeNbHO COeAUHEHHBIX 31eMeHToB byayT
UMEeTb HOMUHaNbHbIE HanpsbkeHus B 2,7; 4,05; 5,4 u 9,45 Bonb-
Ta unn 2,8; 4,2; 5,6 n 9,8 sBonbta. 10 HOBbIM O0TE€4ECTBEHHbIM
cTaHgapTam ranbBaHW4ecKue snemeHTbl u barapen pTyTHO-
LMHKOBOW CUCTEMbI 0603HA4alOTCA B COOTBETCTBUM C HOPMaMK
M3K, HO HapsaAy C HUMW UCNONB3YIOTCA U CTapble 0603HaYeHns
B BMAe KOMOMHayun abbpeeumatypbl PLl v ycnoBHoro Homepa
TMNopasmepa.
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CBOAHbLIE QAHHBIE NO rAJIbBAHUYECKWUM 3NEMEHTAM

W EATAPEAM UMHKOBOW CUCTEMbI

Npumeyanua x Tabnuue 5:

1. OgnHaKkoBble NO CBOUM 3NIEKTPUYECKUM NApamMeTpam 3ieMeHTHI U
6arapen MOryT UMeTb OT/INHYUA B BENnMYnHaX gunameTpa (M3—3a KOH-
CTPYKUAN 3neMeHTa C BOPTUKOM Wnn 6e3 Hero) U BbICOThl (U3-3a
PasHOW KOHCTPYKLUMW BbIBOLOB).

2. Hannune npoyepka B rpade He 03Ha4aeT 0683aTeNLHOro OTCyT—
CTBUS 3NeMeHTa unu Barapen [aHHOro TUNopasMepa: OHW MoryT
BbINYCKaThCA NO CneynanbHbIM 3aKas3am.

3. B nocnegHen KONoHKe Tabnvubl gaHsl ABe rpynnbi 0603HaYEHUN:
aMEepUKaHCKUX M eBPONEWCKUX (MPM M ANOHCKWAX (B Y4acTHOCTH,
Panasonic).

O6o3HavyeHns npegnocnefHen KONOHKN MCMONL3YIOTCR MHOMMMM
dhrpmamn, KoTopble [OOABASIOT, Kak npasuno, nepeyro GYKBY Ha-
3BaHWA hupMbl:

B-Berec, E-Eveready (UCAR), K-Kodak, R-Ray-O-Vac, V - Varta.
K coxaneHuio, 3T 0603Ha4eHUA He Bceraa CoOOTBETCTBYIOT paccMo-
TPEHHOW CUCTEME, O HEM CKA3aHO B TEKCTE.

B 3apybexxHbix 3nemeHTax, npefHasHa4YeHHbix ANA UC-
NONbL30BaHWUA B CNYyXOBbIX annaparax, ucnonob3yercs abbpesn-
atypa HM, a ana ucnonb3yembix B potoannapatype — PX. MNpu-
Mepbl Taknx 0603Ha4eHUA cnegyowme:

Tuno- 0603HavyeHus GUPM:
pa3Mep |Berec  Duracell Eveready Kodak Pana- Ray- Varta
no M3K sonic  O-Vac

R4 PX 400 PX 400 EPX 400 KX400 H-B  RPX 400 V 400 PX

4NR42 |PX23 PX23 EPX23 KX23 PX23 RPX23 V23PX

Tabnuuya 5
Pasmepbl, | O6o3HaveHus | Poccuitckue | Hanbonee
@ xH, MM {no MIK obo3HaveHus | pacnpocTpaHeHHble
3apybexHbie
obo3HaveHus
JneMeHTH
79x36 [R41MN MR41,NR41 |312HM H-A
79x54 [R48M,N MR 48,NR48 |13 HM HS-5
116x31 |R54M MR 54 - -
1,6x3,6 {R42MN MR 42, NR 42 | 400 PX H-B
1,6x42 |[R43M N MR 43 - -
11,6x54 {R44MN MR 44, NR 44 | 675 PX H-C
12x302 {R1M MR 1 - H-Ra
16 x 6,2 RIM, N MR, NR9 625 PX H-D
164x114 |R52M,N MR 52, NR 52 | 640 PX H-N
164x16,8 {R50M,N MR 50, NR50 |1PX H-P
232x6,1 |RS53IM - - -
batapeu
129x 20,5 |4 NR 43 - 27 PX -
15,3 x 20,7 |4 NR 42 4 NR 42 23 PX H-4B
169x23 |2MR52 - - H-2N
169x35 |3MR52 - - H-3N
16,9x50 (4 MR52 - 164 PX HM-4N
17 x16 2MR 9 2MR9 14 PX H-2D
17x21,5 |3MRS - - H-3D
17x27 4MR Y - - H-4D
17 x 50 7MR 9 - - H-7D
80

13 aTux npumepos BuaHO u obujee B 0603HAYEHUAX 3ne-
MEHTOB W 6atapen PTYTHO-LMHKOBOW CUCTEeMbl ¥ pa3nuuus,
KOrAa MCronb3yloT ¥ cTapble U HoBbie wudpsl. NoaTomy ans
yao6cTBa nepesBofa pas3nuuHbix 0603HaYeHWn gaeTcs eule
oAHa HoMorpamma, no3sonsawuaa 6biCTPO CpaBHUBATL TUMO-—
pasmepbl C pasHbiMM yCNOBHbiMM 0O03HauveHuamu. bonee
noApobHble AaHHbie (B 4aCTHOCTMW, NO CTapbiM 0TEYECTBEeHHbIM
0603Ha4eHuAM) npuBedeHbl B [NpunoXeHuaX.
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HOMOIrPAMMA ANA ONPEAENEHUA AHANOIOB
SNIEMEHTOB PTYTHO-UWHKOBOW CUCTEMbI

7,9x3,6 R1 o

79x54 RY

11,6 x 3,1 R 41 1PX H-A
11,6 x 3,6 R 42 13 HM H-B
11,6 x 4,2 R4l @ 312 HM H-C
11,6 x 5,4 R 44 400 PX H-D
12 x 30,2 R 48 625 PX H-N
16 x 6,2 R 50 640 PX H-P
16,4 x 11,4 R 52 675 PX H-Ra
16,4 x 16,8 R5] e HS-5
23,2 x 6,1 R54 ¢

;a::’e.‘:' M3K Espona, CLLA finoHus

2.5. Pexomengayuu no Bbibopy, 3ameHe U 3KCNNyaTayuu

W3 cpaBHenns napameTpos AUCKOBbIX [afbBaHUYECKUX
SNEMEHTOB pa3NNiHbiX 3NEeKTPOXUMUHECKUX CUCTEM 1 HaTapen
N3 HKX, a TaKke HaKoNNeHHoro onbitTa paboTbl C HAMU, BbiTeKa-
0T cnepyowme peKomeHaaLMu No WX payuoHanbHOMY UCNONb—
30BaHuIo:

Mapranyeso—ynMHKOBbIE CO LEMOYHBIM 3NeKTpOonnUTOM
“UMerT HoMuHanbHoe pabodqee HanpskeHwe 1,5 B, koTopoe
NPk paspAage K KOHLY cpoka cnyxObl AOCTATOYHO MNAaBHO
onyckaetca go 0,9 B. OTHOocMTenbHas BenuvuHa eMKOCTW
paBHa 1. Ucnonbsylotea B wacax, ManorabapuTHbIx Kanbky-
naTopax.

CepebpsHO—LMHKOBBLIE CO LYENIOYHBIM 3IEKTPOTUTOM UMe—
0T HOMUHAnNbHOe pabodee HanpshxeHue 1,55 B, koTopoe npw
pa3psife NpakTU4eCcKU He 3MEHNAeTCA B TedeHWe BCero cpoka
cnyxoObi, pe3ko nagasa B nocnegHve 10 ...30 vyacos A0 KOHe4—-
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HOrO 3Ha4yeHus. OTHOcUTEeNbHas BsefMdHMHA EeMKOCTK pasHa
1,9...2,1. BoinyckaloTca Asyx pa3HOBUAHOCTEN: C ManbiM pas-—
psAAHbIM TOKOM (low drain unu c abbpesunatypon SW) ana 4acos
C aHanoroBow MHAuKauuen (Co cTpenkamu) U AnNA NPOCTbIx
C UucpoBon KUHAMKALMENH; C KPaTKOBpPEMEHHbIM O0NblUnM
paspagHbiM TokoM (high drain unu ¢ abbpesunarypon W) ans
4acoB C NOACBETKON, OYAUNBbHUKOM, KANbKYNATOPOM U APYrMi
AONONHUTENbHbIMK  DYHKUMAMKA. BenuunHa emkoctein obeunx
pPa3sHOBUAHOCTEW MpaKTUHECKU OAMHAKOBA, NO3ITOMy 3ameHa
aneMeHTOB high drain He Bbi3bisaeT npobnem nNpu 3ameHe Ha
low drain. O6paTHasa — He pekOMeHayeTCs.

MapraHyeBo-ynHKOBbIE C BO3AYLWHOW pAenonspusaymen
UMerT noaobHbie OObl4HbIM, HO 6onee nonorue paspsagHbie
kpusble. Ix HomuHanbHoe pabodee HanpsixeHue 1,40 B. OTHO-
CUTEeNbHAA BeNUUMHA eMKOCTU NexuT B8 npegenax 2,9 .. 3.4.
OcHOBHOE HazHa4eHue — paboTa B CNyx0Bbix annaparax.

PTYTHO—LMHKOBbIE CO LEMIOYHbIM 3N1EKTPOSINTOM UMEOT
ABe pasHoBugHocTi (M) n (N) ¢ HOMMHaNbHbIM pabodum Ha-
npsikeHnem 1,35 u 1,40 B. Nx oTHOCUTENbHAA eMKOCTL 2,4 U
2,5. B HacToslllee BpemA UCMONbL3ylOTCA B poToannaparax,
CNyxOBbIX annaparax u, pe4ko, B Hacax. 3ameHa apyr Ha apy-
ra, kKak NpaBuno, BO3MOXHa 6e3 orpaHudeHuin. 3ameHa Ha
MapraHueBO—LMHKOBbIE uni cepedbpaHO—LUUHKOBbIe 3NEeMEHTbI
AOMNYCTHMA, eCNK 3TO cneyuranbHo OroBOPeHO B UHCTPYKLMM HA
annapar.

Obe pasHOBMAHOCTU NIMTUEBBLIX FANbBAHWYECKUX 3ne-
MeHToB (C nepBon Oykeoi abbpesmatypbl B unu C) obna-
AalT NpakTU4ecku OAMHAKOBOW BENUYUHON eMKOCTU (ee
3Ha4deHue nexxuT B npegenax 1,9 ...2,1) n oguHaKOBbIM Ha-
YanbHbiM HanpsixxeHuem 3 B. BsaumHaa 3ameHa BO3MOXXHa
TONbKO B CBOEW noarpynne u3—3a KOHCTPYKUWKA U pa3mepoB
Kopnyca.

Takum obpaszom, mapraHueso-UuUHKOBble (BKNOHAA W
3NeMeHTbl ¢ BO34YyWHOU Aenonspusayunen) 06biHHO B3auMo-
3aMeHsieMbl N0 3NEeKTPUHECKUM 1 reoMeTpudecKumM napame—
Tpam, HO 6yayT paboTtaTb pasHoe Bpems. 3Ta pasHuua npw
nx paboTe B KaNbKynATopax MoxeT goxoautb Ao 3 ...5 pas.
3ameHa Ha NUTUEBbIE HEBO3MOXHA U3—3a pasHblx rabapuToB
n popmbl.

3ameHa 31eMeHTOB PTYTHO-L{UHKOBOW U NUTUEBOK CUCTEM
BHYTPM CBOMX NMOAFPyYNM, Kak NpaBuno, BO3MOXHA 0e3 orpaHu-
YeHWUU.
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MNpu 3aMeHe AUCKOBbIX 3NEMEeHTOB MapraHUeBo—LiMHKOBOW,
cepebpAHO—LMHKOBOW W, OCOOEHHO, PTYTHO-LIMHKOBOW CUCTEM
APyr Ha Apyra 1 Ha AUCKOBbie ManorabapuUTHble akKyMynsiTopb!
obasatenpHo Hafo obpauwlaTb BHAMAaHWe Ha UX NONAPHOCTb. He
BCe annapaTbl WMeKT BHYTPEHHIO 3aluuMTy OT HenpasWnbHO
MOAKNIOHEHHbIX NO MONAPHOCTA 3NEMEHTOB U MO3TOMY BO3MO-
>KEeH Bbix04 annapara U3 cTposi. byabte sHuMaTeNbHbI!

Ewe pa3 nepequcnum paymoHanbHbie 06nacTu 3Kcnnyara—
LUK OUCKOBbIX 3M1eMEHTOB PasfIMdHbIX CUCTEM:

1. O0biyHbIE MapraHyeBO—LMHKOBbIE M CepPeBPSHO—LMHKO-
Bbi€ ROCTATOYHO YHMBEPCASbHbI U LUIMPOKO UCMONBL3YIOTCA B HAa-
PY{HbIX U HACTOMNbHbIX Yacax, KanbKynatopax, hoTo i uaMepun—
TeNbHOW TeXHUKE.

2. MapraryeBo—ynHKOBbIE C BO34YLUHOA fenonsipusaynedi
KCNONb3YIOTCA KaK OCHOBHOW MCTOYHUK MWTAHWA B CAYXOBbIX
annaparax.

3. PryTHO-UMHKOBbBIE COXpaHWUNK CBOO 06NacTb NpUmeHe—
HUA B hoToannaparax.

4. /lutuessie anemeHTbl yHUBepcanbHbl, UCMONb3YIOTCA B
60NbWMHCTBE AOMAWIHAX MaNorabapuTHbIX YCTPOUCTB, HO W3~
3a cBOeK 0Co60 NNOCKON POPMbI HE MOTYT 3aMEHATLCA Ha ApY-
rue anemeHTbl 1 barapeu.

+ee
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NPUHUUNbI PABOTbl BTOPU4YHbLIX XUT.
CUCTEMbI N OCHOBHbIE MAPAMETPbDI

3.1. Kpatkan perpocnektuBa. OCHOBHble cUCTeMb!

AKKYMYNATOPbl — XUMUYECKUE UCTOYHWUKW TOKA, npegHas-—
Ha4YeHHble ANs MHOroKpaTHoOro paspsga. Vx xapaktepHasa oco-
6eHHOCTb B TOM, UTO OHW paboTaloT B LUKNUHECKOM Pexume
“3apAg-paspag’, Tak Kak B HUX (B OTAUYKE OT ranbBaHUHeckux
3NeMeHTOB), Nnocne paspsaga MOXXHO BO30OHOBUTL (BOCCTAHO-—
BWTb) 3anac HeoOXOA4WMbIX XUMWHECKUX BeLlecTB, Nponyckas
4yepe3 akKKyMyNsTOPHbIA 3NeMEHT 3MeKTPUYEeCKU TOK B obpaT-
HOM HarnpaBfleHnKn, HYTO 3apsKAeT aKKYMYNATOPHbIK 3NeMeHT.
Obujee KONMUECTBO UMKNOB “3apAag-paspsn” y COBPEeMeHHbIX
aKKyMynsaTopos 06bIMHO NexuT B npegenax ot 500 go 1000,
aoxoas B paje cnydaes go 2000.

MepBbiMi TUNAMK AKKyMYNATOPOB ObiNK KUCNOTHbIE, 3aTem
MOABMNMCH LENOYHbIe U Apyrue cuctembl, 0CODEHHOCTAMMK KO—
TOPbIX ABNSAIOTCA HE TONbKO H0Mblias eMKOoCTb, HO ¥ NPOCTOoTa
akcnayarayu B pasNUuHbix yCNoBuaX, 4TO OCOOEHHO BaXKHO
ANA Bnagenbyes annaparypbl ObITOBOM 3NeKTPOHUKK. B HacTo-
Aulee spems Hanbonee HacTo UCMONLb3IYIOTCA ABE CUCTEMbI: HA—
kenb—kaamueBas HK u cepebpaHo-yuHkoeaa CL|. 3amena
KagMusl Ha MeTanno-ruapwup no3Bofvna MNoNyYUTb HUKenb—
meTannorugpugHbie akkymynatopol (Ni-MH), kotopble He
TONbKO ABAAIOTCA 3KONOTMYECKW YUCTbIMU, HO U UMEIOT Ha
40 ...100% 60nbluyio, 4eM y 06bl4HbIX HK eMKOCTb. JTH akKy-
MYNSATOPbI BbINOMHAIOTCA B BUAE AWCKOBbLIX U LIMAUHAPUHECKUX
KOHCTPYKUMA. [inA akkyMynaTopHbix 6aTapeit Ha 9 ...10 BONbT
6binNn pa3paboTaHbl aKKyMYNATOPHbIe 3N1eMeHTbi B (opMe nps-—
MOYrOfbHbIX NapannenenneoB ¢ 3aKpyrneHHbIMW yrnamu, 4To
NO3BONAET BbiMycKaTb 9 — BONbTOBble aKKYMynATOPHbie Hara—
peu B rabapurtax 6atapei U3 ranbBaHUHECKUX INEMEHTOB TU-
nopasmepoB 6 F 22 unu 6 LR 61.

AKKYMyNATOPbI cepedpAHO~LMHKOBOW CUCTEMbI B GbITOBOW
3NEeKTPOHKKE 0ObIMHO UCMONBL3YIOTCA TONbKO ANCKOBOro THNa u
NPUMEHSAIOTCA B HAPY4HbIX Hacax, ClyxOBbix annapaTax ¥ Kanb-
KynaTtopax. Becbma nepcneKTUBHbI NMUTUEBbIE aKKyMyNATOPb,
KOTOpble 06NafatoT BeCbMa BbICOKUMU TEXHUHECKUMU NOKa3a—
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TeNAMW, 4TO genaet uenecoobpasHbiM ux MCMONb3oBaHue B
¢hoToannapartax u kamkopaepax.

WHTepecHo To, 4To B MocneaHee spems Ha apeHy BbiwK
yCOBEPLUEHCTBOBaHHbIE CBUHLOBbIE aKKyMyNATOpPbI C KUCMOT-
HbiM Fen1le0bpasHbiM 3NEeKTPONUTOM, KOTOPbie HAaYanu UCNosb—
30BaTb B Ka4eCcTBe UCTOYHUKA NUTaHKUA B Kamkopaepax. Hosas
repMeTUyHas KOHCTPYKLUSA, reNieBbii 3NeKTPOSNIAT ik COBPEMEH—
HOe [0CTaTO4HO ManoradaputHoe WcMonHeHWe, NMPUrogHOCTb
ANs ObICTPOro 3apsaa U BbICOKOE HOMUHANBHOE paspAgHOe Ha—
npsixxeHue (1,9...2 B) Ha oguH anemeHT no3sonunu cospasaTthb
6 — BONbTOBbIE€ aKKyMYyNATOPHble Hatapen ¢ eMKOCTbIO 4,2 Aey
K Maccou 1 Kr, 4TO 0Ka3biBAETCSH HA YPOBHE COBPEMEHHbIX HU—
KeNb—KagMueBblX aKKyMyNsTOpOB.

Mo uncny TUnopa3mepos OHM MAYT HA yPOBHE MEeTanfo—
TMAPUAHBIX M MPOU3BOAATCA MHOMAMMU BegyLUumMmK chupmama,

NcnonbsosaHue cuctem ¢ aKKymynsiTopamu B Buge 3ne-
MEHTOB W Oatapen, TpebyeT BK/IOYEHWS B UX COCTaB crieyu-
anbHbiX BCTPOEHHbIX MK ABTOHOMHbIX 3aPAAHbLIX YCTPOWCTB,
KOTOpble 4acTo MCnonb3ylwT U ANA “OceexeHus" Hartapeun B
KamKopaepax u apyrux ycTpoucTeax.

BoamoXHOCTb paboThl B WMPOKOM AuanasoHe paspsaHbIX
TOKOB, KOTOPble MOTYT Ha NMOpAAOK MPeBbilwaTh paspsgHblie TOKK
Y ranbBaHUYeCcKKX 3N1eMeHTOB TOro XXe TurnopasMepa, AoNONHA-
€TCA BO3MOXHOCTbIO PasHbiXx PeXMMOB 3apsiga: HOpManbHOro,
YCKOPEHHOro, hopcpoBaHHOro (BbiICTPOro) U NOCTOSIHHOMO (pe-—
XXMM noasapaaa). x ocobeHHocT ¥ 0603Ha4eHUs cnegyiowme.

HopmanbHbii 3apsf] (COCTOAHWE HAaYanNbHOro 3apsaaa Hems—
BECTHO) BbINOMHAETCA B TeveHue 14... 16 4AcOB TOKOM, PaBHbLIM
0,1 BeNnu4nHbI eMKOCTH NpK 5 — 4acoBOM (CTaHAAPTHOM) paspsi-
Ae. ObosHaqaeTtcs Tak: 0,1 C5 A {I10). O6ecneunsaeT HanboNb—
Lyl ANOTHOCTb 3apsAfa, A0oNycKaeTca nepes3apss, Heobxoamm
KOHTPONb TeMneparypbl.

Yekopenrbini 3apsq (COCTOIHWE HA4aNBHOrO 3apaaa Hens—
BECTHO) BbiNONHAETCA B TedeHue 7 unu 3,5 4yacos Tokamu 8 0,2
U 0,4 BennuMHbI emKocTh npu 5 — yacosom paspsage. O6o-
3Ha4aetca 0,2 G5 A (2/ 10) unu 0,4 C5 A (4 / 10). MnoTHocTb
3apsga mMeHblue, 4eM y HOPManbHOro (MeHblWwas eMKocTb), 40—
Ayckaetca nepesapsii, HeoOX0AWM KOHTPOMb TemnepaTypbl,
MOXeT TpeboBaTbCA AONOMHATENbHAA BEHTUNSALMA.

Ipu GbicTpOM 3apsge TpebyeTcA KOHTPONb BENUYUHBbI HA~
NpsXXeHus 3apsija, sBpemeHu 3apsaga u temnepartypol. [fo3Tomy
cnelkanbHble 3apsAgHble yCTpoicTBa ANA ObiCTporo 3apsga B
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AOMAaLLHKUX YCNoBUAX cHabXaroTes cneynanbHOn aBTOMaTHUKOM,
[nutenbHocTb ObicTporo 3apsaa nNexuTt B npegdenax ot 5... 10
A0 60 MUHYT.

Mpu NOCTOSAAHHOM 3apage 3apsagHoe YCTPOUCTBO BCE BpeMS
BKMOYEeHO, 4TOObl KOMNEHCUPOBATL CNyYalHbin unk npeaHa-—
MepeHHbIn paspsa NOCTOAHHbIM NOA3apaAoM. Tak Kak pasHble
hUpMbl ANs CBOMX MOAENEN akKyMyNATOPOB U HaTapen U3 Hux
AAT CBoM COOCTBEHHblIE peKOMEeHAauuK, KOTOpble MOryT OT-—
NW4aTbCA OT yKasaHHbIX Bbiwe, TO HeobOxoaumo TLAaTensHo
N3YHUTb MHCTPYKLMIO MNK UHOPMaALWIO Ha KOpnyce akkyMynsa—
Topa, 4tobbl obecneynTb €ro akcnayaraynio B Hanbonee ene—
coobpasHbix pexumax

3.2. Hukenb-KagmueBbie U HUKenb—-MetTannorngpugHbie
aKKyMynAaTopb! UUNUHAPUYECKOW KOHCTPYKLUU

3TH aKKyMyNsSTOPbl BbINONHAIOTCH repMeTUYHbIMKA, UMELOT
npeAoxpaHUTeNbHbIV KNanaH 4NA npegoTspalleHuss n3bbiTou-—
HOTFO BHYTPEHHer0 AasneHns U B Te4eHne OroBOpPeHHOro cpoka
cny>0bi COXpaHAIT CBOIO repMeTUYHOCTb ¥ paboTocno-
cObHOCTb. HOMMHaNbHBIM HanpskeHwem ux Asnsetca 1,2 B,
KoHe4Hbim — 1 B. CoBeplueHcTBOBaHME akTUBHbLIX MaTepuanos
U KOHCTPYKLWUMK NO3BONSAIOT YBENNYUTL HOMUHANBbHOE HanpsaXXe—
Hue o 1,25 Bonbra.

HomuHanbHas eMKOCTb (eMKOCTb 5 — 4acoBOro pexxuma
pa3psaga) obo3HavaeTcs Tak:

Cs vnu C3 (emkoCTb B amnepyacax).

Bce napameTtpbl, ecnu 310 cneynansHO He OroBOPeHo, aa-—
I0TCA NPU Temnepartype okpyxatoweu cpeabl 20°C.

O6o3Ha4eHue no pekomeHgawmm MIK umeeT cnegyiowmii BuA;

AKKyMynsaTop KR...000/000... |KoHcTpyKuus
LHAWHAPHY. SOpPMbI
PeXuMbi: | |
ANUTENbHBIA L CF | 6es3 BbiBoAOB
CpeAHuA M HH | BLIBOAbI Ha KpblllKe
W 8J0Nb KOpTyca
KOPOTKHH H HB | BbiBOAbI HA Kpbiluke

W Ha JHe Kopnyca
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CBOAHbIE AAHHbBIE UUNUHAPUYECKUX HUKENb-KAQMUEBLIX U

HUKENL-METANINOrMAPUAAHLIX AKKYMYNATOPOB
9 - BONLTOBbIX AKKYMYNATOPHbLIX BATAPEW

H HEKOTOPbIX
AHa- | Pexomet- CraHgapTi Faba- | ®UPMEHHLIE OBO3HAYEHMA
noru | Aayuu AnoHuu PHTbI,
u CLUA MM, golden
F36 |M3K IEC [JIS ANSI @ xH, |power GP
AxBxH
R03 |KR11/45 |KR-AAA |KR105/425 |10x44 |KR240 AAA | GP22 AAAK
R1 |KR12/30 |KR-N - 12x30 |- GP 15 NK
KR15/18 |KR-1/3AA |KR142170 [15x18 (- GP 13 AAK
KR15/9 |KR2BAA |[KR142/280 |15x29 |KR2702/73 AA | GP 30 AAK
R6 [KR15/51 KR-AA KR142/499 [15x51 | KR550 AA GP 40 AAK
KR15/66 |KR-7/5AA |- 15x66 |- GP 110 AAK
KR15/73 |KR-372AA |- 15x73 |- -
KR18/18 |KR-13A |- 18x18 |KR21013A |-
KR16/29 |KR-273A |KR168/283 [18x29 |KR55012A |[GP70AFK
KR18/43 |KR-4/5A |KR166/423 |18x43 |KR1100AS | GP 120 AFK
KR18/50 |KR-A KR 166/495 |18x51 |KR1200A GP 140 AFK
KR18/66 |KR-75A |- 18x66 |KR2000AL | GP 200 AFK
KR23/27 |KR-213SC |KR222/264 |123x27 |- -
KR23/43 |KR-SC KR222/429 123x43 |KR1300SC | GP 120 SCK
R14 {KR2750 |KR-C KR257/498 127x50 |KR1800C GP 160 CK
KR35/44 |KR-273D [KR334/438 {34x44 |- -
R20 |KR35/62 |JKR-D KR334/605 [34x62 |KR1500D GP 160 DK
KR35/91 |[KR-F KR334M03 |34x91 |- -
6F2 16x26x47{ KR110F8 |GP12F8K
GP12F7K
GP15F 8K
GP15F7K
88

Tabnuua 6
OUPMEHHBIE OBO3HAYEHUA Macca, |EMKOCTB,
r MA-Y
Hi- Pana-

GP Watt sonic |SAFT |Varta
- KR11/45 |P-4R |- 5003 |10 180....240
- - - - 5000 [7.9 150
- - - VRO |- 6..10 130....180 (1)
GP55 AAH*  |KR15/29 |- VR025 |- 11..13  |250.320(2)
GP 110 AAH** |KR15/51 |P-3R |VR05 |5006 |12..28 |400..850(3)
- - - - - 30 1100
- - - VROS |- 37 800
- - - - - 10 210
GP 90 AFN KR18/29 |- VR045 |- 18..27  [500..700 (4)
GP150AFN |KR18/43 |- - - 27..31  |1000...1200 (5)
GP180AFN |KR18/50 |- VROS |- 3..38  [800..1400 (6)
GP2S0AFN |- - - - 45 2000 (7)
- KR23/21 |- - - 29 600
- KR23/43 |- VR12 |- 47.55  {1200..1500 (8)
- KR27/50 |[P-2R |VR2 5214 |62..110 |1200..2500(9)
- KR35/44 |- VR25 |- 100..110 {2500
- KR35/62 {P-1R |VR4 [5220 |70..160 |1200..4500 (10)
- KR35M81 |- V7 |- 210..235 | 7000
- - P-9R |- 502  [40..45 |100..150(11)

*} B aTux xe rabaputax merannoruapuaHbid GP
60 AAH ymeeT emkocTb 600 MA-Y

**) B aTuX Xe rabapurax metannorapuaHsii GP
120 AAH umeeT eMKOCTb 1200 MA=Y
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Kpome 0603Ha4yeHWhn B COOTBETCTBUM C PEKOMeHZALMAMU
MO3K ucnonb3ytotcsa 0603Ha4eHnsa pupmMbl UNK CTPaHbI, 4YTO 32—
CTABNAET yCNONL30BaTb KOMOMHUPOBAaHHbIE YOPMbl 3anuch
KN cneyuanbHble Tabnuibl 1 HOMOrPamMmbl.

Ha ynakoBke, KapTOuke ¥ Ha Koprnyce akkymynsaropa, Kak
NpaBnno, yKkasbiBalTCA: pupMa, HeCKONbKO 0603HaYeHNA Th-
nopasmMepa no pasHbiM cTaHgapTam, HadanbHOoe HanpsxeHue,
€MKOCTb, rapaHTUposaHHoe KONM4ecTBO LMKNOB “3apap-pas-
psg’, ANUTenbHOCTbL HOpManbHOro 3apsiaa, BenuyuHa 3apsagHo-
ro ToKa, MONSPHOCTb U pekoMeHgauum no yrunmsayun (00bl4HO
B Buje 3anpeleHnst BbIOpachbiBaHUA aKKyMynsaTopa B KOHTen—
Hep ¢ 6bITOBbIMKA 0TX0AamK). Kak npaBuno, 4em MeHbLUe TaKou
UHOpPMALMK, TEM HMKEe Ka4decTBO akkymynsatTopa. CBogHble
[AaHHble UWNUHOPUYECKUX aKKyMyNATOpOB NpueeeHbl B Tab-
nuye 6. (cMm. cTp. 88-89).

fpumeyanun K Tabnuue 6:

1. HomusanbHas eMkocTs pasHa: GP 13 AAK — 130,
GP 18 AAK — 180, VR 0,11-110 MA-u.

2. HommHanbHas eMkocTe pasHa: KR 270 2 /3 AA - 270,
KR 320 2/ 3 AA — 320, GP 30 AAK — 300,
GP 55 AAH - 550, GP 60 AAH — 600 {06a HuKens—
metannorugpuanble), KR 15 /29 (Hi-Watt) — 270,
VR 0,25-250 MA-u.

3. HomnHansHasa emkocTs pasHa: KR 550 AA - 550,
KR 650 AA - 650, KR 750 AA — 750, KR 800 AA — 800;
GP 40 AAK - 400, GP 60 AAK - 600, GP 70 AAK - 700,
GP 85 AAK - 850;
Y HUKenb—MeTannoruapuaHsix upmbl
golden power MR 1000 AA — 1000 MA-4, a coupMbl
GP 110 AAH - 1100 n GP 120 AAH - 1200; KR 15/ 51
(c. Hi-Watt) ~ 500, 600 4 700; P - 3 R — 500, VR 0,5-500,

dhvpmbl golden power MR 1500 AS — 1500 MA-4, a hUpMbl
GP 150 AFN - 1500; KR 18 / 43 (¢. Hi-Watt) — 1000 MA-u.

. HomuHanbHaa emkocTs pasHa: KR 1200 A — 1200,

GP 140 AFK ~ 1400, y HuKenb—meTannorngpuaHoro
dvipmbl goiden power MR 1800 A — 1800 MA+y, a dvpMmbl
GP 180 AFN - 1800, KR 18 / 50 (¢. Hi-Watt) — 1200,
VR 0,8-800 MA-u.

. HomuuaneHaa emkocCTe pasHa: KR 2000 AL — 2000,

GP 200 AFK ~ 2000, y HMKenb—MeTannoruapgHoro
GP 250 AFN — 2500 MA-\.

. HomuHaneHas emkocTe pasua: KR 1300 SC - 1300,

KR 1500 SC ~ 1500, GP 120 SCK - 1200, KR 23 / 43
(. Hi-Watt) ~ 1200, VR 1,2-1200 mA-u.

. HomuHanoHas emkocTb pasHa: KR 1800 C-1800,

KR 2500 C-2500, GP 160 CK — 1600, KR 27 / 50
(. Hi-Watt) — 1200 1 1800, P — 2 R — 1200,
VR 2-2000, 5214-1400 1 5014-2000 mA-u.

10.HomuHanesHas eMkocTs pasua: KR 1500 D - 1500,

KR 4000 D — 4000, KR 4400 D — 4400; GP 160

DK — 1600, KR 35 / 62 (¢p. Hi-Watt) — 1200, 1800 n 4000,
P - 1 R— 1200, VR 4-4000, VE D (toxe cb. SAFT) — 4500;
52201400 1t 5020—4000 MA-u.

11.HomMuHaneHas emkocTs pasHa: KR 110 F 8

(8 nocnenosaTensHO COEANHEHHBIX aKKYMYMATOPHbIX
anemeHToB) — 110 MA-4 1 8,4 B; GP 12F 8 K— 120 MA*y
n84dB,GP12F7K-120 MA4un 7,28,

GP 15F8 K- 150 MA-41 8,4 B, GP 15 F 7 K- 150 MA*y
n728B; P-9R - 100 MA-y; 5022110 mA-y.

12. lnanazoHbl eMKOCTEN 8 NOCnegHEN KONOHKE

cooTBeTCTBYIOT cncteme HK. [lna meTannornapugHbIx
3Ha4YeHun yKasaHbl B NpuMeyarnusx 2, 3,4, 5,6 n 7.
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5006-750 MA-\.

Homukanskas emkocte pasHa. KR 550 1 /2 A — 550,
KR 600 1/2 A — 600, GP 70 AFK — 700; y sukenb—
merannorngpuaHoro GP 90 AFN — 900; KR 18 /29
(. Hi-Watt) ~ 500, VR 0,45-450 mA-u.

HomuHanbHas emkocTe paska; KR 1100 AS — 1100,
GR 120 AFK - 1200, y HUKenb—MeTannoruapyuaHoro

Kak BMAHO U3 AaHHbix Tabnuubl 6 (TUNopasmepst yunuHa-
pUHEeCKnX akKkKyMyNsATOPHbIX 3NeMEHTOB) ux pasHoofpasue ro-
pa3no 6onblie, 4eMm y ranbBaHU4ecKux 3nemeHToB. [pu aTom,
KPOME yXe U3BECTHbIX NO npeablayweMy Matepuany SnoHCKuX
TunopasmepoB AA (R 6), C (R 14), D (R 20), nosBunuch HoBbie
AuF uppobubie 1/3 AA, 2/3 AA'M T.4. 1 aononHuTeNbHas OyK—
Ba S B abbpesuartype, a Tak e pasgeneHne akkymynsTopHbIX
3N1eMeHTOB Ha AgBe rpynnbl. Y10 3Ha4aT 3Tk 0603HaAYeHUA?
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Industrial type — akKKyMyNATOPHbIK 3NEMEeHT, npeaHasHa-
YeHHbI ANA APOMbBILNEHHOro MCMoNb3oBaHua. Ero cunyat
(pnc. 12) xapakTepusyeTcsl yTOMNEeHHbiM A0 BEepxHero Kpas
KOpryca nonoxutesnbHbiM BbiIBOAOM. Consumer type — akKymMy—
NATOPHbIW 3M1eMEHT, NpeAHa3Ha4YeHHbIA ANns ObITOBOro UCNOMb—
30BaHuA. Ha ero cunyaTe 4eTKO BUAEH KOHel MONOXATEILHOTO
BbiBOAA, KOTOPbLI BbiCTyNaeT Bbille KPOMKK Kopnyca. Ha 3Tou
XKe 4acTih PUCYHKA CneBa NoKa3aHbl CUNY3Thi yANUHEeHHOro (AL)
1 ABYX YKOpOYeHHbix (1 /2 A1 /3 A) Tunopasmepos A. PAgom ¢
TunopasmepoM C nokasaH ymeHbleHHbin Tunopasmep SC.
bykea L — long 03Ha4aeT “yanuHeHHbI’, a S — sub “Hike” nnu

==}== X — KR 1800C

{
KR 4400D, : '
KA 4 IOOO D KR 1’|.SOOD r_=F=‘——‘r
| | S
| | |
S S . \ ! 1
KR 1500SC, KR 1200A
KR 1300SC KR 1100AS

|
j |
i
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YMEHbLIEHHbIW MO CPaBHEHWIO ¢ OObIYHbIMK pasMepamin. PasHu-
La B yBenmM4eHu Nk yMeHbLLeHWN pasmepos Npu WCnonNb3oBa—
HWW Takux OykB 00bIMHO paBHa He 6onee 15% (8...15).

B Tabnuue 7 Ha cTp. 94 npuBedeHbl YeTbipe XapakTepHble
rpynnbl 3TUX HOBbIX TUNOPA3MEPOB MO HOBLIM 0603HAYEHUAM, C
npeAenbHbIMIA pasMepami aMeTpa ¥ BbiICOTbl M UX pacHeTHbI-
MK [aHHbIMK, @ Tak >Xe C 00603Ha4YeHusIMK TUNopa3MepoB Mo
Hopmam MOIK. HTobbl He 3arpoMoxaaTh Tabnuuy 6, AaHHble no
O0Te4eCTBeHHbIM HUKeNb—KA4MWeBbIM aKKyMynsaTopam BbiHe-
CeHbl B OTAENbHYIO Tabnuuy 8 (cm. cTp.95).

KR 2000AL
f Industrial
| hpe
i KR 600 1/24, i
KR 550 1/2A ,
| i KR 2101/3A -
| | |
E | !
© © © «
Consumer KR 110F8
bype KR240A44  ERIN
KR 3202/3AA, |
! KR 2702/3AA I '
| l : | o
I | I
| .
| ! [ e i y
| |

Puc.12. CunyaTs! LUNUHAPUHECKNX HUKE Nb—KaAMUEBbIX
aKKYMYNnAaTopoB 1 9-BonbToBON 6aTapen upmel Golden Power
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TABAUUA PA3MEPOB AKKYMYNATOPHbLIX INEMEHTOB

No ANOHCKOMY CTAHAAPTY i}

(C YKASAHUEM NPERE/bHbIX 3HAYEHWUW), OBO3HAYEHUU
MO M3K ¥ PACYETHbIMW PA3MEPAMM NO BLICOTE

Tabnuuya 7
Tuno- | Mo crangapty | NMpegenbhbie | Ctangapt | Beicota
pa3mep | JIS pa3mepbi, MM | MK no pacuery,
@ xH MM
AA 1/3 AA (13 ...14,5) x KR15/18 [16,2-16,8
| (16 ...18)
2/3 AA (13 ...14,5) x) KR15/29 |[323-33,7
(27 ...29
AA {13..14,5) x KR 15/51 |48,5-50,5
(48,5 ...50,5)
7/5 AA KR 15/66 |67,9-70,7
3/2 AA KR15/73 |728-758
A 13A {16 ..17,5) x KR 18 /18 |16,2-16,8
(15,6 ...17,6)
1/2A (16 ...17,5) X KR18/29 |24,3-253
(26,5 ...28,5)
2/3A {16 ...17,5) x KR 18/29 |32,3-33,7
(26,5 ...28,5)
4/5A KR 18/43 | 38,8-404
AS (SA) KR 15/43 |42,7-444
7/5A(AL) KR 18 /66 |67,8-70,7
C 2/3SC (21,5 ..23) X KR 23/271 |27,2-28,3
(24,4 ...26,4)
SC (21,5..23) x KR 23/43 |40,8-42,5
(40,8 ...42,8)
C (24,7..26,2) x |KR27/50 |48-50
(48 ...50)
D 2/3D (32,2..342)x |KR35/44 |38,7-H
(42 ...44)
D (32,2..342) x [KR35/62 |59,5-62,5
(59,5 ...61,5)

. OTEMECTBEHHbIE UWIUHAPUYECKUE
HUKENb-KAQMUEBLIE AKKYMYIATOPHI

U OBO3HAYEHUA UX 3APYBEXHbBIX AHAJIOTOB

Tabnuuya 8
Poccuitckue | MexayHapopHble | & X H, MM EmKocTb,
o6o3HaveHus | 0603HaYeHus (MmakcumanoHbie) | Ay
HKI - 0,5 KR 15 /51 14,5x50,5 0,5
UHK - 0,451 | KRM 15/51 CF 14,5x50,5 0,45
LUHK - 0,451 | KRM 15 /51 HB 14,5x50,5 0,45
UHK - 0,91 KRM 15 /92 HH 14,5x91,5 0,9
LHK - 0,8l KRM 15 /92 HB 14,5x91,5 0,9
HKIMY -1,2-1 | KRM 23 /43 CF 23x42,8 1,2
HKrY - 2 KRM 27 /50 CF 26,2x50 2
HKMY - 2- KRM 27 /50 26,2x50 2
HKIMy - 44 KRM 35 /62 CF 34,2x61,5 4
HKIY - 4 KRM 35 /62 HH 34,2x61,5 4
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B nocnegHue rogbl pacnpocTpaHuIUCb nAockue (npuama—
TUYECKUE UMK NPAMOYTONbHbIE) aKKyMyNATOPbI ANA nNievWepos.
OHu OTAKYAITCA OT YWIUHAPUHECKUX TeM, YTO NO3BONAIIOT Ny—
Ywe Kcnonb3oBatbh 06beMm HatapenHoro oTceka U HeckKonbKo
yMeHbLUnTb 06beM annapara. KpoMe 3T1oro, Takme akkymynsi—
TOPb! AOMYCKAIOT MHTEHCUBHLIA KPATKOBPEMEHHBIA 3apag, 4To
yA06HO ANA TOPONNMBOro notpedburtens.

Nx ravanbHoOe HanpsbkeHue 1,5...1,4 BonbTa, HOMUHANb-
Hoe ~ 1,2 K KOHe4yHoe - 1,0 BonbT. inA HUKENb-KagMUEBbIX
06bI4HO pekoMmeHayeTca 14-4acoBon peXxxum 3apsaga TOKom 45—
65 mA. [InA meTanno-ruapuaHbix —5-4acoBou C 3apsgHbIM TO-
koM 110...150 MA. BO3mMOXeH M KpaTKOBpeMeHHbl 3apsg B
TeueHue 15...30 MUH, 4TO 0CO60 OroBapUBaETCA B UHCTPYKLUM.
Yucno yuknos “sapag-paspsag’ He meHee 500. TakuWe akkymy—
NATOPbI BbiNyckatoTcA MHorumu cdupmamun: GP, Panasonic,
Sony, Varta un gpyrumu.

[laHHble wecTu xapakTepHbix mogenen upm GP (Hu-
kenb—kaamuesbie Ni-Cad) u VARTA (MeTannorugpuaHbie
Ni-MH) cnepytowume:
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Mapka Twn EmkocTs, | [abaputsi, Macca,
MA-Y MM r
GP4S Ni-Cad 450 6,1x17x48 16
GP6K Ni-Cad 650 8,3x17x48 22
GP6S Ni-Cad 650 6,1x17x67 23
VH 600 Ni-MH 580 6,3x17x47,8 17
VH 600 Ni-MH 600 7,5x14,4x48,3 |17
VH 750 Ni-MH 760 8,3x14,4x48,3 |19

KOHCTPYKLUMN UMNUHLPUHECKUX HUKENb—KaaMUEBBIX U HA-
KenNb—MeTannornapuaHbix aKKyMyAATOPHbIX 9N1EMEHTOB NnokKa-—
3aHbl Ha pucyHKe 13. HuKenb—Kagm1MeBbiA repMETUYHBIN aKKy—
MYNSiTOP BbINOAHEH B BUAE NPOYHOro CTanbHOro crakaHa 8 c
Bbl4ABKOW MO NepumeTpy B BEPXHEW 4acTu, bokoBas nosepx-—
HOCTb KOTOpOro 3akpbiTa MPOYHOW NNACTUKOBON 060N0YKON
10. OcHOBaHMe (JOHBILWKO UnnnHapa) 7 OTKPbITO U sBNASIeTCA
oTpuyaTenbHbIM BbIBOAOM akKKyMmynsTopa. KOHCTPYKLUMA akKy—
MyNsiTOpa NEeHTo4YHAast U BbiNONHEHA B BUAE Tpex “NeHT”. oTpu-—
LlaTenbHOro aKTUBHOTO BeujecTea 4, cenaparopa 5 {nponutaH-
HOr0 ANEKTPONUTOM) M NONOXUTENBHOrO aKTUBHOrO BewjecTBa
6. 3TK TPM “NeHTbl” CBUBAKTCA B NNOTHYIO CNUpasb Takum 00—
pasoM, 4YTO C OCHOBAHMEM CTakKaHa KOHTaKTUpyeT “oTpuuya-—
TenbHas” neHta, a obveguHsiiowas nnata 9 KoOHTakTMpyer ¢
O/IHOW CTOPOHbI C “NONOXKUTENBHOW” NEHTOW, & C ApYroi — c 3a-
LWUMTHON KPBILWKOW 2, MMEIKOLWEN BbICTYN MONOXKUTENBHOMO Bbi—
Boga 11. ns omkcaynmn yacten akkyMynsitopa u ero repMmeTun—
3auyuMn ucnonbayertcst hacoHHOe nnacTmaccoBoe ymnopHoe
Konbyo 3. YTobbl 4aBneHue ra3oB BHyTPU KOPMNyca He NpeB3o-—
LINO KPUTUHECKUX BEMMYUH MCNONb3YEeTCs cneuuanbHbin npe-
AOXPAHUTENbHBLIA KNanaH 1.

KOHCTPYKUMST HUKENb—MeTannorMapuaHoro akkymynsitopa
NMOX0Xa Ha PacCcMOTPEHHYIO Bbilue, OTNUHasAChb OT Hee UCMob-
3yeMbiMW Martepuanamm U MHON KOHCTPYKUMEN HEKOTOPbIX
petanen. Konnadok nonoXuTenbHoro Bbisoga 12 nogobeH Bbi—
cTyny 11, OTAM4aACb KOHCTPYKTUBHLIM UCNONHEHUeM. MeTtan-
nuyeckas 3awuTHas Kpbilwka 13 (cMm. puc. 13,6 Ha cTp. 98)
noaobHa 2, Ho umeeT 6onee HageXXHYI0 U30NKSLMIO OT Koprnyca
n 0becneyvmBaeT BbICOKYIO CTENeHb rePMETUHHOCTH 3a CHeT yn—
NOTHsioLWeEN Wwanbb; 20.
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1 — NpegoxpaHuTenbHbIM Knanax
2 — 3alMTHAs KpbllKa
3 — (hacoHHOE NNACTMACCOBOE YMOPHOE KOMbLO
4 — 0TpuLaTeNbHOEe aKTUBHOE BELECTBO B BUAE NEHTbI
5 — NeHTO4HbIN Cenapartop, NPOMUTaHHbLINA 3NEKTPONINTOM
6 — NONOXMTENbHOE aKTUBHOE BELECTBO B BUAE NEHTHI
7 — OCHOBaHWe Kopnyca
8 — Kopnyc (oTpMLaTENbHbLIA BbIBOA)
9 — obbeAuHsAIOWAs NnaTa ¢ KOHTAKTHOW NPYXXUHON

10 — 3aumTHas nnactTukoBas 0bonoyka

11 — NoNoXuTenNbHLIK BLIBOA B BUAE BbICTYNA

Puc. 13. KoHCTpyKUMn HUKeNb—KaaMUEBOTO (a) U HUKENb—MEeTan—
NOrUAPUAHOrO (6) LUNUHAPUHECKHUX aKKYMYNATOPOB
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~5 13

19 N (—— 14
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6) 16

Puc 13 (npogonxehue)

12 — KoNNa4ok NONOXUTENBHOrO BbIBOAA

13 — n3onnMpoBaHHas OT Kopnyca 3auMTHas
MeTannuyeckas Kpbilka

14 — Kopnyc B BUZe CTANbHOro cTakaHa

15 — 3auMTHas nnacTMkoBas Tpy6bka, 06TsruBatouias
Kopnyc

16 — oTpuyaTenbHbIM BHIBOA

17 — NonoXuTenbHoe akTUBHOE BELECTBO
(rmgpug, NIOOH)

18 — cenaparop

19 - oTpULATENbHOE AaKTUBHOE BEWECTBO U3 BOZOPOLO-
cogepxauero cnnasa (MH)

20 — ynnoTHsIOWas wanba

21 — NpefoxpaHUTEeNbHLIN KNanaw

Kopnyc akkyMynaTopa B BUZ4E cTanbHOro crakada 14, ero
3auuTHaa nnacTukosas Tpybka 15 u oTpuyaTtensHbii BoiBog 16
NoA06Hb! yXe paccMOTpeHHbIM 7, 8 U 10. KOHCTPYKUMA 3T0ro
aKKYMYNATOpa TO XXE NEHTOYHAaN, B KOTOPOW OCHOBOW “NONOXKN—
TenbHou neHTbl” 17 sensetcs rmgpat NiOOH, a ocHoBOKW “0TpU—
HatenbHon” 19 — akTMBHOE BeuwjecTBo MH 13 Bogopogocogep-
xaujero cnnaea. Cenapartop 18 M knanad 21 nofobHbl yxe
pacCMOTPEHHbIM paHee. Micnonb3oBaHUe HOBbIx MaTepuanos U
0TpaboTKa KOHCTPYKTUBHO—KOMMOHOBOYHbIX PELIEHUA MO3BO-
NIMNO NONYYUTb HE TONBKO COBPEMEHHbIN aKKYMYNATOP C yNyd—
LWEHHbIMY INEKTPUHECKUMWU NapamMeTpamMu, HO U 3KONOrM4eCcKy
4YUCTOE U3genue.

AKKYMyNAaTOpHble 6aTapen U3 Hukenb—KagMUeBbIX U HU-—
KeNb—-MeTannorngpuaHbix 3N1eMeHTOB MOryT UMETbL camble pas—
NMYHbIE KOMIOHOBOYHbIE CXEMbl B3aUMHOMQ PacnonoXeHuss U
pasnuyHbie CoeguHeHUs pyr ¢ 4pyrom ¢ YUCNOM 3NEMEHTOB OT
AByX 0O WecTu n 6onee ¢ HOMUHANBHLIMW HaNPsHXXeHUsMKN 2 4,
3,6,4,8;6,0;7,2; 8,4; 9,6 n 12 BonbT. 2KeCTKOCTb TaKON cOOPKK
6aTapen obecneynBaeTcst 3a CHET CBAPKM BbIBOLOB U UCMONb—
30BaHus MPOYHOW TEPMOYCaxxMBaeMOW NNEHKU. Takue cHOpKU
noMeLarTcs B NAacTMaccoBble Kopnyca C COeLuHUTENSIMU
rHe3foBOro, HOXKEBOro UNK WTLIPEBOro TUNa. KOMMNOHOBOYHbIE
CXEMbl HEKOTOPbLIX U3 Takux cOOPOK NokasaHbl Ha puc. 14 (a, 6)

” i+

B BUAe “6noka’, “CTepKHst” U “CTeHKKW” ¢ pasHbiIMU BbiBOLAMM.

T )
e
+
e —
bnok
— CrepxeHs a)

Puc. 14. XapakTtepHble KOMNOHOBO4HbIE
CXEMbl aKKYMYyNATOPHbIX 6aTapei B NNEHOHHOM
obonouke (a, 6)

N
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“Crexxka”

SCT

“CreHxa” B 060n04Ke

6)

Puc. 14 (npogonxeHue)

3.3. AKKymynaTopHble baTapen gna KkamKopaepos,
ocBeTUTenen u paguotenecgoHoB

Ncnonb3oBanwe B 3TUX YCTPOWCTBaX SIMTUEBLIX (LIECTU—
BONbTOBLIX U Apyrux) batapen He Bcerga yaobHo, Ho Bcerga
aoporo. [1oaToMy ONs COKpauweHUst IKCNNyaTauuoHHbIX pac—
XOA40B KaMKOpAepoB, OCBETUTENen U paguotenedoHoB, 4Ns
BO3MOXHOCTU MONy4YeHuss 6onee WKMPOKON rammbl pabouqnx
HanpsHKeHU UCNONL3YIOT akKYMynNaTopHble 6atapen ¢ HOMU-
HanbHbIMK HanpsbkeHusmn 4.8; 6,0, 7,2, 9,6 n 12 BonbT, em-
KOCTb KOTOPbIX NeXWUT B npegenax ot 1 go 4,5 amnepyacos.
B HacTosjee Bpems UCNOMb3YIOT HUKENb—KAaAMUEBYIO 06bly—
HYIO U METANNOTMAPULHYIO CUCTEMBI, IMTUEBO—NOHHYIO U CBUH—
LOBYIO C KUCNOTHLIM 31EKTPONUTOM.

Heo6xo4uMOCTb ONepaTuBHOTO KOHTPONS NapameTpoB W
ObICTPON CMEHb! ITUX aKKyMyNsaTOPHbIX HaTapen npegonpene—
NUNW X KOHCTPYKLMIO W PacrnonioXeHue Ha annaparax (puc.
15). B papuoTenepoHax akkymynsitopHas b6artapest 06bl4HO
pacrnonaraeTcs B HUWKHeW 3agHen (pexxe B BEpXHEW U cpeaHen)
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4acTu Kopnyca (puc. 15, a), B @BTOHOMHbIX OCBETUTENSX Kam-—
KOp4epoB — c3agu namnbi (puc. 15, 6), B camux Kamkopgepax —
Toxe c3agu (puc. 15, B), aBnssicb CBOe0bpa3HbiM NPOJ0MKEHN -
eM kopnyca. 4acto UMEHHO 3TO 0O6CTOATEeNLCTBO 3acTaBnsier
Au3anHepa QUKTOBATb (hOpMY KOprnyca akKyMynsTOpHbiX bata-
pen (unn, HaobopoT, No4 BbIOPAHHYIO (POPMy Kopnyca akKyMy—
nsTopHou 6arapeu “nogbupatsh” (hopMy Kopnyca Kamkopaepa).

ﬁ OcBemumens

: ]
: d
C {MerHsIO 370K - Kamxopdep
E | —"numaHus \
a) 6) B)
llpogunu dnokob numanus
=717
| I
| I
| I =
i i
| I
a
r A)
Puc. 15. PasMmelleHye Ha annapatax (a, 6, B), npocunu
aKKyMynsiTopHbIx 6atapen KaMkopaepos.(r, 4) U cXembl
UHAUKATOPHbIX YCTPOWUCTB (€, X, 3)
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MoaTtomy Npothunb Kopryca akkyMynsiTOPHbIX 6atapen MoxeT
BaApbUPOBATLCA B JOCTATOYHO WMPOKUX Npegenax (puc. 15, r)
[aXe NpyU 0AUHAKOBbLIX 3NEKTPUHECKUX napameTpax.
Pa3meljeHne akkyMynsTopHoW barapeu B 3afHed 4acTu
KOpMyca OCBeTUTENA WM Kamkopaepa Nno3Bonsier Ha ee 3ag—
Hel KPbiWwKe pacnoNoXnTb KOHTPOSbHbIE rHe3ga Unnu BCTPoeH—
Hble BU3yanbHble MHAMKATOPbI rogHOCTU 6aTapen, ¢ NOMOLWbIO
KOTOPbIX OrepaTop MOXeT 0nepaTuBHO BECTU KOHTPO/Ib MOAHO~
CTW YCTPOWUCTB NUTAHUS. 4TO XKe KacaeTcs 0CHOBaHUS aKKymy-—
NATOPHbIX 6atapen, TO OHC Bcerga MMeeT nPSIMOYronbHylo
copmy (puc. 15, a) co cnepyloWwMMU pasmepamn CTOPOH B MM
(koTOpble Yale BCero U [aioT B CNPaBOYHbIX MaTepuanax):

22-35-38-46—47-50-64-68-72,
22-60-70-74-89-90-110-115-120.

Kak BMAHO M3 NpuBeAEHHbIX BAHHbLIX, B NOCTPOEHUU ITUX
PAJOB YMCEN HeT onpedeneHHOW CUCTEMbl 3aKOHOMEPHOCTE!,
4YTO 3aTpygHseT noAobop aHanoroB akKymynaTopHbIX batapen
Apyrux coupMm, ¢ ApyruMM BETMHUHAMKU EMKOCTU U “NpUBa3biBa—
eT” norpeburens K npogykuuu “ceoen” dpupmbl. KomobuHaymm
pasmepoB a u h vatije Bcero cnegylowme:

Ha& KUCNOTHBLIX aKKYMYNATOpax UMeeT HOMUHANbLHOE Hanpshke-
HWe & BONbT, eMKOCTb 4,2 A*4 W NpUMEPHbLIE pa3smepbl
120x120x40 mm npu Macce 1 Kr.

[MpenMyliecTBamm KUCNOTHBIX U NATUEBbLIX aKKYMYNATOPHbLIX
3ANEMEHTOB ABNSIeTCA UX 60Sibluee HOMUHANLHOE HAMNPsKeHWe
(2 n okono 3), Yem y HUKENb—KAAMUEBDLIX U METANNOrMAPUAHBIX
(1,2...1,24) BONbTA, 4TO NO3BOMASET YMEHLLUUTD KOMIMHECTBO aK—
KYMYNSiITOPHbIX 3M1IEMEHTOB, U3 KOTOPbIX COCTaBnNseTcs baTtapes:

HomuHanbHoe 3neKﬂ)O)(HMHHeCKaﬂ CUCTEeMa
HanpaxeHwe, B HUKeNb- KMCTIOTHad  NMTHeBas
KajMmesas

48 4 - -

6,0 ) 3 -

7.2 6 ~ 3(2)

9,6 8 - -

12,0 10 6 -

AHAnNM3 CUCTEM aKKYMyNATOPHbIX 6aTapei, BbinyCKaembiX
OCHOBHbIMU NPOU3BOAUTENAIMU TAKOW NPOAYKLUMK, NoKa3an (Ha
OCHOBE NPUONMXKEHHBIX U HEeNOMHbIX AaHHbIX) cheaylowee:

HomuHanbHoe Pa3mepbl OCHOBAHUA
HanpsAxXeHue, B axh

4.8 46x 78

6,0 47 x 89, 47 x 90, 47 x 120, 50 x 115
7,2 35x70,38x70

9,6 68x 110,72 x 110

12,0 22 x 60, 64 x 22

[p¥ MCNOMb30BaHWM ABTOHOMHBIX BHEWHUX YNAKOBOK NWU-—
TaHWA, pacnonaraembix Ha CneyuanbHOM NOSAce, MCNOoNb3yloT
MONU — U MOHOO/IOMHYIO KOMNOHOBOYHbIe cXembl. [lpumepom
NoNU6OYHON KOMMNOHOBOYHOW CXEMbI ABNSIETCA MHOrosiveey—
HbilA KOMMAEKT U3 WECTU HUKENb—KaAMUeBbIX aKKYMYNATOPHbIX
6atapein Tuna GA 840 cmpmbl UNOMAT ¢ HOMUHANbHBIM Ha-
npsXkeHuem 6 unu 12 BONbLT, eMKOCTbIO 8 A4, C pa3mepamu
Kax/AoW avenku npumepHo 60 x 60 x 35 mm u obuweir Maccou
2,2 Kr. [lpyroit — ofHosiMEEe HbIA — KOMMNAEKT TOM XXe (DUPMbI, HO
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Oupma | Cuctembl U YUCNO THNOPAIMEPOB aKKYMYNATOPHbLIX 6aTapei
KucnotHoie Hukenb-  Hukens-  Jlutmeso-| Beero
(cBMHLOBbIE) KagMUeBble METANINO-  MOHHbIe | TMNO-

THAPUAHbIE pa3mepoB
Pb NiCad NiMH Lilon

GP - 8 6 - 14

Hama 1 12 - - 13

Konic 2 15 3 - 20

Panasonic| 2 3 1 - 6

Sony - 4 ~ 2

Unomat |1 15 - - 16

Varta 1 12 - - 13
7 (8%) 69(795%) 9(10,2%) 2(2,3%) {88(100%)
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1o nocneAHUM AaHHbIM UeT nNpoyecc HapawmuBaHus nNpo-
W3BOACTBA KUCNOTHbIX, HUKE Nb—MeTannNornApuaHeIX, NUTUEBO—
MOHHbIX aKKyMYNSTOPOB HE TOMBKO NEepeyUCeHHbIX B Tabnuue,
HOo 1 apyrux dumpm (Duraceli, Hi-Watt, Golden Power un gp.), uto
npuBegeT, B bnvxanwem dyayuiemM, K 3ameTHOMY 0OHOBAEHUIO
HOMEHKNAaTypbi aKKyMynsTOpHbIX barapei Anst KaMKopAepos,
OCBETUTENEN U pagmoTenedoHoB.

0O6513aTENbHBIM 31EMEHTOM aKKYMYNATOPHOro 6noka nu-—-
TaHust Kamkopfgepa (akku-pack unu accu-pack) saBnsioTcs
yCTPOMCTBA KOHTPO/Si OCTABLWIEUCH UX EMKOCTW, KOTopble
nMbéo NoAKNIKYAITCS Yepes crneyuancHbid pasbem, nAnb6o
BCTPauMBalOTCR B KOPMNyC akKyMyNATOPHOro 65ioka NMUTaHus.
Hanbonee xapakTepHble U3 BCTPOEHHbIX UHAMKATOPOB crne—
Aywujue.

[Ba uBeTHbIX ToYeYHblx MHANKaTopa (puUc. 15, e): 3eneHbin
(baTapest HopmanbHas) W KpacHol (6aTtapes ucrtouieHa). bo-
nee CnoxHbi U bonee UHMHOPMATUBHLIA LBETHON UHLUKATOP
Ha 5 uBeTousnyyawwmx guogdax (puc. 15, X): 1 — 3eneHsiw,
2 — CBeTNo-3eNeHbIn, 3 — CBETNO-XeNTblA, 4 — TeMHO-Xen-
Tbi U 5 — KpacHbIA, KOTOPble CBETSITCA MOCNE HAXAaTUSt KHOMN—
KW KOHTponsi. Cambiv CNOXHbLIN U Camblil HArNAAHbLIA — C CeK—
TOPHLIM WHOWKATOPOM Ha >XUOKOKPUCTANNUYECKOM Auchnee
(puc. 15, 3), KOTOPbIK BKAKYAETCS HAXKATUEM CMNeuuanbHOW
KHONKW. Ha ero wkane 06bi4HO YeTbipe Ynucna: 20, 40, 60 u 80,
KOTOpble yKasbiBalT BENNYMHY EMKOCTU B BaTtapee, koTopas
elle UMeeTCs.

40 60
N2
I —
CoQ0O0O0 p KH/C)
o O 172 3 4 5 KHonka onKka
e) X) 3)
Cuc. 15 (npogonkeHue)
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pu 3KcnayaTauum akkyMynsTopHbix 6atapen Heobxo4uMo
NOMHUTL cnegytoulee:

1. 13—3a HenpepblBHOrO npotecca COBEpLUEHCTBOBAHMUS
aKKyMYNsSTOPHbIX 6aTapen, UCcnonb30BaHUst HOBbIX PAa3HOBUA-
HOCTEN 3NEKTPOXUMUHECKUX CXEM U KOHCTPYKLMK akKymynsi—
TOPHbIX 6aTapen HeobxoAUMO CTPOro cobniaTb pekoMeHaa—
LMK UHCTPYKLMWA NO IKCMNyaTayuu.

2. Mpn paboTe Heobxo4MMO BCerga MMeTh ABa KOMMNnekTa:
C 0A4HMM paboTaTb, BTOPOW — 3apsiKaTb. 3apsigKy MOXHO Npo-—
U3BOOUTb KAk OT CeTU (C NOMOLLBIC CeTeBOro 3apsgHoro ycr-
POMCTBA), TaK U OT 60PTCETU aBTOMOOUNSA (Yepe3 cneynanbHbIi
nepexogHon Kabeno).

3. Hanbonee ocTopoxHbiM cnegyet 6biTb Npu Bblbope
HELITATHOW 3aMeHbl aKkyMynsTopHbix 6artapen. Jlydwe Bcero
nepefatb pelueHne 3Toro Bonpoca cneunanucTam us (pupmMen-—
HOro LUeHTpa 06CNyXnBaHus.

4, O6bi4HO HUKENb—KAAMUEBLIE aKKyMYNsTOpbl 00nagalT
aPPEKTOM T. H. “HEraTUBHON NamATU”, CYTb KOTOPOWN B TOM, 4YTO
NpU 4aCTUHHOW paspsiike u nocnegyouwen nogsapsgke akky—
MYNSiTOp OTAAeT B HArpy3ky TONbKO Ty 3HEPrUI0, KOTOPYIO No-—
Ny4un B nocnenHen noAasapsgke U KoTopast Bcerga 3ameTHo
MEHbLLE HOMUHANBHOW EMKOCTYN akkymynsatopa. [o3toMy Hago
MCNONbL30BaTh CneynanbHble 3apsifHble YCTPOUCTBA, 06nagak -
upe pyHkuymnen Refresh (“oceexeHne™).

5. bonee goporue meTannoruapuiHbIe U NMATUEBBLIE AKKY—
MYNSTOPbi NPAKTUYECKU He obnagatoT adhheKTom “HeraTuBHOM
namsTu’.

6. AKKYMyNsTopHble 6aTapen 4Ns KaMKOpAepoB, OCBETU-
Tenewn n paguoTtenedoHOB JalT 3TUM annaparam “nuuly” B BU-
L€ 3anaceHHOW B HUX SHepruun. HYT1obbl oHa 6bina NONHOUEHHON
Heobxoaumo cTporo cobnogaTth pekomeHgauum no IKennyara-—
LMK aKKYMyNSiTOPHbIX 6aTapei, KOMNAEKTHbIX 4151 HUX 3apAag-—
HbiX YCTPOWCTB U pPEKOMEHAAUMN UHCTPYKLUMM MO npasBuiibHON
3KCnNyaTauyum camoro annapara.
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3.4. ApanTepbl, 3apAgHble U npeobpasyrolijne
yCTpOKUCTBA

3JT1a rpynna yCcTPOWCTB OXBaTbiBAET Cambie pasHoobpas-
Hble annapartbl, KOTOpble HEpefKO BbLINOAHRIOT HECKONbKO
hYHKUMA, U Y KOTOPbIX HET O4HO3HAYHO YCTOABLUEUCSt TEPMU—
Honoruu. Ytobbl 3TO HEe NOCTaBUMIO B TYNUK MOTEHUMaNRbHOro
nokynatens cgenaem Hebonobwoe BBefdeHve. B HepaBHeM
NPOLIOM Y Hac NofobHbIE YCTPOUCTBA Ha3biBANUCH CETEBLIMU
6nokamu nuTanus. Nx oCHOBHbIMA KOMMOHEHTamu Obln: Cu—
noBon TpaHccopMmaTop, BbINPAMUTESb, NPOCTOK (PUNLTD W,
WHOrga, 3NEKTPOHHLIW cTabunusatop Hanpsbkenus. Hekoto-
pbie U3 HUX SOMONHUTENbHO AAaBany BO3MOXXHOCTL padoThl B
Ka4yecTBe 3apsifiHbiX YCTPOUCTB U UCNONb30BANIUCh, B 4aCTHO-
CTHU, ANA NUTAHUA KANbKyNATOPOB B 4OMaWHUX YCROBUAX UK
[ANA 3apAAKUM BCTPOEHHbIX B KaNbKyNATOp aKKyMyNAaTOpOB
ANA nocnegyowein mx paboTol B KayecTBe aBTOHOMHbIX UC—
TOYHUKOB NUTAHUA.

B aHrnosi3biMHON TEPMUHONOMUK ANst TAKUX YCTPOUCTB UC—
NONbL30BANIUCHL ABA CAMOCTOATENbHbIX TepmuKa: adaptor — ce—
TeBoi 6N0OK nuTaHua u charger — 3apsgHoe ycTpOMCTBO. WX
coeguHeHue B OAMH annapaT o6o3Havanoch kak adaptor
/charger — ceTeBomn 67I0K NMTaHUSA C 3apSAHLIM YCTPOUCTBOM.

Ina Toro, 4Tobbl pasobparbCa C CywecTByIOLUM cenyac
OrPOMHBIM YUCIIOM “afanTepoB” (2 TAK 4ACcTO HasbIBalOT U Ka-
6enb 4na nogxniodeHun K 60pTceTU aBToModUNA N KOMOUHN—
poOBaHHOE YCTPOUCTBO C 3apPAAHLIMU U KOHTPONbHbIMU MHOMO-
thyHKUMOHaANbHLIMK NpUcNocobneHnamMu), pasgenum “agantep”
Ha BaXKHble ANA NOTpPedUTena YacTn, KpaTko OOBACHUM UX Ha~
3Ha4eHue ®, B Ka4ecTBe AOMONHEeHUs:, 4aAUM HEKOTOPbIe NPUH-
UUNUANbHbIE CXEMbI U XapaKTepHbie aHr NOA3bIYHbLIE TePMUHDI C
UX NepPeBOAOM U MOSACHEHUSIMK.

OCHOBHbIe YacTW YCTPOUCTB

1. CeteBas BunkKa. MoxeT ObITb C NNOCKUMU HOXXEBbIMK
WThipAMK (“amepuKaHcKana”™) unu ¢ ABYMA KPYribiMA WTbIPAMK
(eBponerckasn U otedecTBeHHas). [lns NOAKNIOYEHUS YCTPOM—
CTBA C HOXEBOW BUNKOW B OTe4HeCTBEHHbIe po3eTKU Heobxoau-—
MO WUCNOMNb30BaTb ChneynanbHbiM NEPEexXogHUK, 4TO He O4YeHb
yB06HO M He o4eHb HaaeXHOo (Tak Kak aganTtepbl 00bIMHO UMe—
0T BCTPOEHHYIO B HUX CETEBYIO BUJIKY, HA KOTOPOW OHWU BUCAT
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BO BK/IIOYEHHOM B CE€Tb COCTOStHUM), MO0 3aMEHUTb HOXEBbIE
BbIBOAbI HA LUNUHOPUYECKUE LUTLIPEBbLIE.

2. Nepexmoyatens HanpsxeHus cetu. Obecneumpaer
BO3MOXHOCTb paboTbi B CETSX C HanpshkeHuem 127 / 220, 110/
240 nnn npu apyrux HommHanax. OTe4eCTBEHHbIE ANeKTPUYec—
KWE CeTH, Kak npaBuno, UMeoT HOMUHanNbHoe HanpsixeHue 220
B 1 nepeknioyaTenb Ha Apyrue HanpsbKeHNs: MOXKET 0KasaThes
NUWHUM NpucnocodneHuem.

3. MoHmxarlowmin TpaHcchopmartop. Mcnonbsyetca ans
MOHWXEHUA HANMPAXEeHUs ceTu fo TpebyeMmoro oaHOro unu
HECKONbKUX HampsbhKeHUh 3a CHeT UCNONb30BAHUSI CEKUMO-—
HUPOBAHHOW BTOPUYHOW OOMOTKM. B NpOCTbIX 3apsiiHbIX YCT—
POMCTBAX HEPEAKO 3aMeHSeTCst PasfenuTenNbHbIM KOHAeH—
caTopoMm.

4. BoinpamMUTenb. BuinonHseTCs HA 0QHOM Auode (0aHO~
nonynepuogHan cxema BbLINPSMAEHUSA), HA OBYX UM 4eTbipex
{AByxnonynepuonHas cxema BoiNpAMNeHus). Y ogHONoAynepu—
OfHbIX BENU4MUHa Nynbcayun Honbwe u OHU TpebyloT NCNoNb3o-
BaHUA KOHZeHCaTOpoB 60MbWwOoK eMKOCTU. B coBpemMeHHbIX yc~
TPOMCTBAX 06bIMHO MUCNOJNIb3YIOT MOCTOBYIO CXEMy BKIIIOHYeHUS
YeTbipex AMoA0B, YTO yMEHbLUAET nynscayun, Tpebyet mMeHb—
LUIMX eMKOCTei y hUNbTPYIOWMX KOHAEHCATOPOB M ynpoujaeT
KOMMYTaUMIO.

5. ANeKTPOHHbIK cTabunusatop HanpsxeHus. [po-
CTEAWMA BLINMONHAETCA C UCMONb30BAHMEM OQHOro CTabunn—
TpoHa, Oonee CNOXHble U KAa4eCTBEHHble BbINONHSIOTCA Ha
TPaH3UCTOpax M MUKpocxemax. Kak U TpaHctopmaTopbi MOTyT
ObITb BbINONHEHb! HA OHO WU HECKONBKO BLIXOAHBIX HAMpPA—
KEHWA. Takue yCTPOUCTBA MOXHO BbINONTHUTL U B AOMALIHKX
ycnosusx. B kawectse npumepa Ha pucyHke 16 (cm. ctp. 109~
110) nokasaHbl 4eTbipe CxeMbl TAKUX CTAOMRMTPOHOB C UX OC—
HOBHbIMW faHHbIMK, NOAPOOHOE OMUMCaHWe KOTOpbIX A3HO B
XypHane “Pagno” Ne2 3a 1988 ropg, (c.c. 56, 57, 61 1 64).

6. CneunanbHbie cxeMbl ynpaBneHUs U KoHTpons. JTu
CXEeMbl MOFYT ObiTb Pa3HOW CTENEHWU CROXHOCTH, B 3aBUCUMOC—
TU OT BbiNONHAeMbIX (yHKUMA. OHU UCNONbL3YIOTCA B TaK
HasbiBaeMbix adapter plate, Ha KOTOpble YCTAHABNUBAIOTCS aK—
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KYMYNSTOpPHble HbaTapen Ha 3apsigky, U B KOTOPbIX MOXET ObiTb
o6ecne4eH pexum multi-battery gna pasHbix TUNOB akKKyMyns-
TOpPHbIX 6aTapen. MMeHHO Takummn cxemamu ynpaBneHus ¥ KOH-—
Tpons obecneynBaloTcs pexumbl “ObicTporo 3apsiga’ (quick
charger) KOHTPONsi PEXWUMOB 3apsilKW aKKyMynsiTopoB U ee
OKOH4aHus (tester), obecneveHns uMnynNbCHOro paspsiga (pulse
discharger) » pexxuma “ocsexeHua” — refresher.

3TOT peXum 0CoBEHHO BaXKeH NSt 0OblYHbIX HUKENb—Kag-
MUEBbLIX aKKyMynsaToOpoOB, 4a W HUKeNb-MeTannorngpuiHbie
TpebyloT cneunanpHbix PEXUMOB, x0T 3dhekT “HeratuBHON
NamMsTU” y HUX NPAKTUYECKM OTCYTCTBYET. 10 (PUPMEHHbIM AaH-
HbiM Takoro acpdrekra HeT y NMTUEBO—~NOHHbIX.

Ncnonb3oBaHue pexxnma uMmnynbCHOro paspsifga no3sonser
“O4UCTUTL” aKKYMYNSTOP OT 3anaCeHHOW B HeM 3Heprum, 6onb—
Last 4aCTb KOTOPOKU HEe MOXET ObiTb UICNONL30OBAHA, U CHOBA 33—
PSAUTL C BO3MOXHOCTBKO MOMHOMO UCMONb30BAHUSt CBEXE 3a—
PSDKEHHOW 3Heprun. VIMeHHO B 3TOM CMbICN U CcoAepXXaHue
byHKUMKN “OcBexxeHUst”, B0 OHa crnocoBCTBYET U YBENUYEHUIO
EMKOCTU 3apshKaemon akKyMynsTopHon 6arapen U ee CPOKOB
cnyxo6bi. No3ToMy YeMm AOpOXKe aKKyMynsTopHas darapes gns
KamKopgepa, TeM CnoxHee U 4opoxe YCTpoucTeBa obecneve-
HUSt ee HOPMAsbHON 3KCnnyarayun.

7. NepeknioyaTeny NOAAPHOCTU BbIXOQHOTO Hanpsixe-
HUA. HenpemeHHass NPUHAANEXHOCTb YHUBEPCAaNbHbIX 6M10KOB
MUTaHWA, T. K. HeKoTopble hUpMbl UCNONL3YIOT HA CBOUX CO—
eMHUTENSRX 0OpPaTHYIO NOMSAPHOCTb.

8. BoixogHoi coeguHUTenb (pasbem). MoxeT Bbinon-
HSATbCSt BO MHOTUX Pa3HOBMAHOCTSX: OT pa3bema O4HOro tmna u
NONSAPHOCTH (QAHHON PUPMBI, 4Nst paguonpuemMHUKa, MarHuTo—
Nbl, NnenWepa) 4O HECKONbKUX pasHOBUOHOCTEN COedUHUTEnNEen
B BMAE WTbIPEeA U rHess ANS MHOMUX UK BCeX M3BECTHbIX pas-—
HOBULHOCTEW COELUHUTENEN.

KOHCTPYKTUBHO 3TOT YHUBEPCANbHbLIA COEAUHUTENDb MO-—
XeT 6biTb BbIMONHEH TaK: HA KOHUEe LBYXNPOBOAHOrO LHypa
YKDENNeHbl CoeguHUTENb AN 9 — BONbTOBbLIX 6aTapen, Koak—
CUanbHbIN THE340BOW PA3BHEM C HAPYXXHbLIM 4UamMeTpoM 5 MM U
YeTbIpexrPaHHbil HAKOHEYHUK, MO YETbIPEM CTOPOHAM KOTO-
poro pacnofnoXeHot ABa LWITbLIPEBLIX pasbema ¢ guameTpamu
2,4 1 3,5 MM U 1Ba KOAKCHANbHbIX C HAPYXXHbIMA JUamMeTpamu
3,51 55 mm.
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NoTpebnsemelit TOK, A

6).

KoadpdpuumeHT ctabunusaymm
BbixogHoe conpoTuBnenne, Om
MakcuManbHbiA TOK Harpysku, A
TeMnepaTypHbiiA KO3 DULMEHT
BbIXOAHOrO HanpskeHus, 1 /°C, go

0,0001
40000
0,001
0,01

0,0005

0,0001
800
0,02
0.05

0,0005

Puc.16. 3nekTpudeckue cxembl 9NeKTPOHHbIX ctabunusaropos
Ha OTEHECTBEHHbIX KOMIIOHEHTAX ANA CaMOCTOATENLHOTO

W3roToBNEHUA (a, 6, B, T)
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(orpebnsaembid TOK, A

KoachduymneHT cTabunusaymu

BbixogHoe conpoTuBneHune, Om

MakcumanbHbii TOK Harpysku, A

MpeAens! BLIXOZHOIO HanpshkeHus, B
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Koadhcpuumet t HecTabunbHOCTM Mo ToKY
¥ HanpsXXeHwio, A0
KoadhthrumeHT nogasneHnst nynscauum
MNpeaens) BLIXOQHOrO HanpsXxeHus, B
Tok Harpysku, A

Puc. 1€ (npogonxeHue)
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0,1%
60 ab
9..40
0,15

Mpumepcm Takoro yrvBepcaneHoro agantepa Moxet cny-
XWUTb Mofenb EAD — 3003 kuraiickoii upmbl ELEKA. He-
AOCTaTKOM TakKOW KOHCTPYKLUM coeguHUTenen aBnseTcs
BO3MOXHOCTb CNyYarHbiX 3aMbIKaHWIA OTKDPbITbIX KOHTaKTOB
coeguHuTenen.

bonee coBpemenHbie COeAUHUTENN BBINONHSIOTCA NO-Apy-
romy. Ha KoHuUe ABYXnpoBoAHOro WHypa pacnonaraeTca Koak—
CUANBHBIN UM ABYXKOHTAKTHBbI rHe340BOW PasbeMm, ¢ KOTOPLIM

CO4NeHsioTes 6 ...8 pasfnUyHbIX HAacaAoK WTHIPEBOro unun rHea—
A0BOro TUna.

PaccMoTpum Heckonbko NPOCTEALINX NPUMEPOB Xapakrtep-
HbiX U3genui

1. MpocTenwmni TPaHCGOPMATOPHLIA 610K NUTAHMS (puc.
17) ans MUKPOKaNbKyNsaToOpoB OTEYeCTBEHHOro NPOU3BOACTBA.

7

B
: |
T 1. ,__-m

N b3-35

Tt VD1 vDs

Puc.17. Cxema npocteitwero OTeYeCTBEHHOro
TPaHCChopMaToPHOro 6ioKa NUTaHUR B12—1 M

Bnok mutanus BM 2—-1 M BbINOMHEH No cxeme MoOCTOBOro
BbINDSAMUTENS ¢ eMKOCTHOM Harpy3kon 1 NoHWXaloummM TpaHc—
thopmaTopom. Wcnonbayetcs gna nutanus 0TEe4eCTBEHHbIX MU~
KpoKanbkynaTopos tunoB 6 3—09, 6 3-23,63-24, 65 3-26 1
B 3-37. NoHuxatowmii TpaHcpopmatop T 1 Tuna biT 4.702, 057,

MocT VD 1 .. VD 4 Ha HeTbipex auogax KA 105 b, KOHAeHcaTop
C 1 K50~16 2000 Mx®* 10 B.

Napametpul BN 2—1 M:
VCETM - 220 + 10% — 150/9; iCETM - < 0,02 A; VBbIX - 5,4 B,

lharp — 0,09 A: Aynecaumnm — 0,2 B; rabaputHbie pasmepbt —
75 x 48 x 50 MM; Macca — 200 .
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Bnok nutauua 1 2—-10 M (aHanorudeH 6N0Ky nuTaHus 6o-
nee crapoyn mogenu BN 2—1) umeeT cxemy, aHanoruyHyio noka—
3aHHOW Ha puc. 17 co cneaylowmuMu OTANHUAMU: MOHUKAIOWMA
TpaHcgopmartop Tuna biT 4.702.061, asa guoga (VD 3 n VD 4)
3aMeHeHbl Ha cTabunuTpoHbl. MNapameTpbl NO406HbI NapamMeT—
pam Bl 2-1 M, kKpome pa3mepos (93 x 48 x 36 MM) U Macchl
(<180r).

Cxema KpaTKO paccMOTPEHHOr0 Bbilue KUTAWCKOro agante—
pa nogobHa b 2-1 M, oTnn4asck ot Kee AByMst JONOMHUTENb—
HEIMU NepeknoyaTensiMu: 4NS NepeKNiYeHns BLIXOQHOMO Ha-
NPSHKEHUS U U3MEHeHust nonspHocTy. OowmuM 4nst NOA06HbIX
YCTPOWUCTB sIBNSETCSH HU3Kast CTabUNbHOCTb BbIXOAHOMO Hanpsi—
XXEHUS1, KOTOPOE MOXET U3MEHATLCS Ha 20 ...25% npu nameHe—
HWWA TOKa Harpy3KkMu.

2. TpaHcchopmaTopHbIA 610K NUTaHUS CO CTabunusaTopom
Ha ogHom cTabunuTtpoune (puc. 18).

e,

\ LN
T

1 VD1 VD4 (1 VD5

2208
507y

Puc. 18. CxeMa ycOBepLEHCTBOBAHHOTO OTEHECTBEHHOTO
TpaHchopMaropHoro 6noka nuTanua co ctabunuTpoHoM [ 2-11

Bnok nutanus [1 2-11 BbiNONHEH NO CXxeMe MOCTOBOTO Bbl—
NPSMUTENSt C EMKOCTHOW Harpy3kowW u crabunuasaropom. Wc-
nonbayeTtcst Ansi paboTbl ¢ 0Te4eCTBEHHbIM MUKPOKASNbKYNATO-
poMm B 3-30 1 ans 3apsgku ero akkymynsitopHon 6arapeu u3
OBYX [OWCKOBbIX KagMWU-HUKENEBbLIX aKKyMynsTOpOB TUNa
[} 0,06. MoHwxarowmn TpaHccopmartop T 1 Tuna biT 4.702.063,
mocT VD 1 ...VD 4 Ha qeTbipex guogax K 105 b, koHgeHcatop
C 1 K50-16 50 mk®d x 25 B, peauctop R 1 MJIT -1 1,6 KOM
+ 5% ctabunutpox VD 5 Tuna KC 139 A
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ﬂapameprl ﬂ 2—-11: VCETM —220 + 10% - 150/0; VBbIX < 4,2
B; l3ap — 7 MA; ipmake — 0,02 A; nynbcauwv — 0,2 B; rabapuTHble
pasmepbl — 73 x 48 x 36 mm; macca < 175T.

3. TpaHcthopMaTOPHbIA 650K MUTAHWUS CO CTAOUANTPOHOM M
BO3MOXXHOCTbIO PaboTbl B KadecTBe 3apsAHOTO YCTPOWCTBA

(puc. 19).
f7

vor vos  S1 ._%XI\
500y N
. R2 &

71 T Vo5

Puc.19. Cxema TpaHcgopmaTopHoro 6noka nuTaHus
C 3apsgHblM ycTponucTeoM BM2-3C

bnok nutanua BIN 2-3 C BbinonHeH No cxeme MOCTOBOrO
BbINPAMUTENSI C EMKOCTHOW Harpy3koW, KoTopbii paboTtaeTt nu-
00 Kak UCTOYHUK NMUTaHUS, NUOO Kak 3apsigHOe YCTPOWCTBO.
KcnonbayeTcs ans paboTbi C 0TEHECTBEHHBIM MUKPOKANbKy Asi—
Topom C 3-33 1 Ans 3apsaKu ero akkymynsiTopHo# batapeu ua
4eTbiPeX WTYK AUCKOBbLIX KaAMWA-HUKENEBbIX aKKyMynsiTopos
Tvna [1 0,1. Peanctopui R 1 R 2 Tuna MNT — 1 270 OM + 10%;
R3 MIT -0,51 kOm £ 5%, mocT VD 1 ...VD 4 Ha yeTbipex gn—~
ofAax KLl 105 b, ctabunutpoH VD 5 Tuna KC 456 A.

MNapameTpbt bl 2-3 C: Vopmy — 220% — 15% + 10:

| CETH <0,035 A; VBbIX CTAB — 45 6,5 B, IHArP - 0,05 A

nynbcayun <0,14 B, VBblx 3AP — 6,5 B, | AP — 0,01 A,

rabaputHbie pasmepbi — 65 X 65 x 52 mm; macca <300 .

4. TpaHcPOPMaTOPHbIA 610K NUTAHWUA C 3NEKTPOHHbLIM
CTabnnu3aTopom Ha AByX TPaH3UCTOPax U C BO3MOXXHOCTHIO
paboThl B Ka4ecTBe 3apsiHOro yCTporucTBa (puc. 20, ctp 114).

Bnok nutanus BN 2-3 (BN 2-3 K) BbINOAHEH N0 Cxeme Moc—
TOBOMO BbIMPSAMUTENS C 3NEKTPOHHbIM CTabUnnaaTropom U 3a-
psifHbIM yCTpPOMCTBOM. Mcnonb3yeTcs ans paboTbl ¢ oTevecT—
BEHHbIMW MUKpOKanbKynsitopamm tunos b 3—-18 A, 6 3—-18 M,
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Puc 20 Cxema TpaHcchopMmaTopHoro 6noka NUTaHua ¢ anek-—
TPOHHbIM CTABUMNU3aTOPOM U 3apAaHbIM YCTPOUCTBOM BM12-3

B 3-21 u b 3-34 1 gns 3apsigkyM akkyMynsiTopHon 6arapemn u3
YeTbipex WTYK AUCKOBbIX KaAMUA-HUKENEeBbIX aKKyMynsiTopos
TMna [ O, 55. TpaHcgopmatop T 1 tuna T 8-220-50B
OK0 0.470.013 TY, pe3uctoput R 1 MNT — 0,25 2,4 KOm + 10%,
R2MAT-0,54700m £ 10%, R3 MIIT — 1 200 OM + 5%, KOH-
peHcatopbl C 1 K50-16 500 mkd® x 25B, C 2 KM -5 6-H 90 0,1
Mk®, moct VD 1 ...VD 4 Ha qeTbipex guogax Kl 105 b, ctabu-
nutpoH VD 5 KC 156 A, tpaHauctopbi VT 1 KT 807 A, VT 2 KT
361 B, nepexnioyatens S 1 N 9-2 OO 0.360.089 TY. Otnuume
B 2-3 K B gpyroMm HomuHane R 3 (MNIT — 0,5 470 Om £ 10%),
MEHbLLIEeM BbIXOAHOM TOKE nNpu 3apsge akKyMynsiTopoB
(0,025 A) u apyron no pasmepam COeLUHUTENIbHON pO3eTKe.
MapameTtpbi BN 2-3: Ve — 220 + 10% — 15%;
‘CETM <0,035 A; VBle CTAE — 4,3 ..5,7 B; IHArP -0,2A;
nynbcaymu < 0,14 B, VBle 3AP 6,5 B; ISAP - 0,04 A;
rabapuTHble pasmepbl — 65 x 65 x 52 mm; Macca <300.

CpaBHuBas napameTpbl 0TE4EeCTBEHHbIX ON1OKOB NUTAHUSR C
3apyb6eXxHbIMK, MOXHO NogobpaTh aHanCeruyHbIin Unu gopabo-
TaTb 610K NUTAHUS NOL NapameTpbl KOHKPETHOro 3apybexHo-
ro yCTPOUCTBA.

B HacTosiujee BpemMs BMECTO TPaH3UCTOPOB WCNONb3YOT
MUKPOCXEMbI, B KOTOPble HEepegKo BXOAST U MOCTOBOW 4UOL-
HbIA BbiNpsiMUTENb. PAg nogodbHbIX cTabunnaaTopos Ha oTe4ve—
CTBEHHOW 3N1eMeHTHON Hase bbln KPaTKO ONvcCaH Bbille.
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5. becTtpaHcgopmaTopHoe 3apsiqHOe yCTPOUCTBO OTe-
YEeCTBEHHOro MPOU3BOACTBA ANS 3aPSAKU aKKYMYNsiTOPOB
HKI'Y — 0,45 —MNC n HKIN| - 0,5 - NC. “OnekTtpoHuka” 3Y - 01 M
(puc. 21,a,0,8, cTp.116-117).

Cxema ycTponcTtea paboTaeTr OT CeTH ¢ HanpshxkeHnem 220
+ 10% B (198 ...242 B), obecneunBass BENU4UHY 3apsigHOro
TOKa B Npedenax 38 ...48 mA. Cobpae B COOTBETCTBUM C UHCT—
pyKuuen 3apsigHoe YCTPOWUCTBO, B HEr0 MOXHO yCTaHOBUTb Ast
3apsgku 1, 2, 3 unu 4 akkymynatopa. OauH U3 3apskaembix
AKKYMYNSATOPOB [0MXeH ObITb yCTaHOBNEH B rHe3go Ne 1. Mpu-
MEPHO MO TaKWUM XK€ CxemaM BbiNoAHSIOT N0[Z00HbIE 3apALHble
yCTPOMCTBA U 3apybexHble hupmbi.

3apsifHble yCTPOWUCTBA ANst aKKyMYyNSTOPHbIX 6artapen
KaMKOp4epoB, 0CO6eHHO C SOMOAHUTEMbHBIMU DYHKLUSIMU, HA—
MHOro cfnoXxHee. He MMmest BO3MOXHOCTWM AaTb WX OMNUCaHue,
npuBeemM CBOLHbIE CMPABOYHbIE OAHHBLIE O4HOW U3 BELyLYUX
Hemeukux toupMm UNOMAT, koTopast BbiNyCKaeT WNPOKYK raM—
MYy aKKYMYNSiITOPHbIX 6aTapei U 3apsiiHbiX YCTPOUCTB ANt HUX.
PasobbeM Ux HA Takue rpynnbl: 3apsigHble ycTpoucTtea Anst
LUMNUHOPUYECKUX aKKYMYNSiTOpOB U 9-BONbTOBbLIX 6artapew
LUMPOKOro NPUMEHEHUS; aKKyMyNsTOpHbie 6baTtapen, nepexof-
Hbie nnaTbl (adaptor plate) M yHMBepcanbHoe 3apsifHOe YCTPOW—
CTBO ANS HUX, 3apsifHbie YCTPOUCTBA AN5t HUKENb—Ka4MUEBbIX
N HUKENb~METANNOMMAPUAHBIX aKKYMYNSITOPHLIX 6aTapeu; 3a—
psifHble ycTpoUcTBa, paboTtatowme oT ceTn U umetoume kabenb
NSt noAknoyveHus K 6opTceTM aBTomMobuns; 3apsigHbie ycT—
POWUCTBa, paboTaloume ToNbKO OT CETW.

WHbopmauus OygeT gaBarbcs B Cnegylujen nocnegosa-—
TeNnbHOCTWU. (PUPMEHHOE 0003HaYEeHUEe, KpaTKUe TexHU4ecKue
XapaKTepUCTUKKU, NpuUmMeYaHus (B 4acTHOCTMW, yKasaHue Ans
aKKyMynaTOpHbIX 6atapen, Kakon ¢upmbl 3TU yCcTpPOUCTBA
noaxXoAaNT).

1. 3apsigHoe yCTPOUCTBO AN UunuHgpudeckux 1,5-Bonb-
TOBbIX aKKyMyNsiTOPOB U 9—~BONbTOBOW aKKYMYNSTOpPHOW baTa—
pen RC 303 auto TMnopa3mepos:

MICRO (R 03), MIGNON (R 6),

BABY (R 14), MONO (R 20), E-BLOCK (9 V);

refresher/charger, NiCad.

2. AKkymynsitopHbie 6atapen NiCad gns paguotenedoHoB
U 3apsigHoOe YCTPOUCTBO Anst HUX (CM. cTp. 118).
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HomuHansHoe | Tun OUpMbl Tun aganTepHon
HanpaxeHue, B nnarel

4,8 SO4/1000  Sony AP-SO - |

6,0 ER 6 /900 Ascon, Blaupunkt, AP-ER-|

Ericsson

6,0 OK6/1200 OKI AT&T AP.OK - i

7,2 MO 7/1200 Motorola, Pioneer  AP-MO -

7,2 NK7/1200  Nokia, Philips, AEG AP-NK - i

3apspgHoe yetponcteo RC-T 100, Ha KOoTopoe ycTaHaBNn—
BaeTCA CHa4ana nepexogHan aganTtepHan nnara, a 3aTtem Co—
OTBETCTBYIOWAA aKKyMynaTopHaa 6atapesn: refresher / tester /
charger; NiCad, npurogHo Ana akkyMynaTopHbIX 6atapen 15

dupM.

3. 3apspgHble ycTpoicTBa ANA HUKENb—KALMUEBLIX U HU-
KeNb—MeTannorngpuaHbix akkymynatopHboix 6atapein: RC 101
MHA (multi-battery refresher / quick charger / tester; 4,8 / 6,0 /
7,2 19,6 V), RC 404 MHA (multi-battery refresher /ultra quick

charger /tester; 6 V).

4. 3apsagHble YCTPOUCTBA C KOMMNEKTHbIM Kabenem fAns
noAKNo4eHnn K 60pToBOK cCeTH aBTOMOOUNA U ANA aKKyMyNnAa-
TOpHbIX 6aTapei hupM, Ha3BAHUA KOTOPLIX faHbl B CKOOKax.
Habop dyHkuwit (y Bcex): refresher / tester / pulse discharger /
charger. Mogenn (¢dpuwpmbl): RC 102 SQ (Sony), RC 102 PQ
(Panasonic), RC 103 SQ (Sony), RC 106 CQ (Canon).

5. CeTteBble 3apsAgHble YCTPOUCTBA ANA aKKyMyNATOPHbIX
6aTtapen ¢upM, Ha3BaHMA KOTOPbIX AaHbl B ckobkax. Habop
PyHkUMM (y Beex): refresher / tester / pulse discharger. Mogenu
(pupmbl): RT 104 PN (Panasonic), RT 103 S (Sony), RT 107 H
(Hitachi).

PaccMoTpum nocneHion rpynny yCTPOUCTB — npeolpaszo-—
Batenen B BuAe COMHeudHbIX 6arapen U CBA3AHHLIX C HUMMW
NPUCNOCOONEHNN, UCMIONb3YyEeMbIX B CUCTEMAaxX T. H. “ABOMHOIO
nATanuna”. NlepBoHa4anbHO ConHeyHble baTapen ucnonb3oBanm
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B Nape C cepebpsiHO-LUUHKOBbIMU aKKYMynsaTopamu, HO OfbiT
nokasan, 470 BMECTO akKyMyNsiTOPOB MOXHO WCMOMb30BATH
0Obl4HbIE AUCKOBbIE cepebpsIHO—UNHKOBbBIE 3NeMEHTbI, KOTO—
pble “B nape” obecneunBaloT rapaHTUPOBaHHbIA 7—Ne THMI CpOK
cnyxObl.

lMoBblWweHUe 3KOHOMUYHOCTH paboTbl MUKPOCXEM # coBep-
WEHCTBOBAHWE TexXHONMOrUN U3roTOBNEHWA ManorabapuTHbix
AKKYMyNATOPOB CepedpAHO~UMHKOBOI CUCTEMbI M AeleBblx
ConHeuHbIX OaTapen ABUNKCL NPUNUHON BbINYCKa Hapy4HbIX
SNEKTPOHHbIX 4acos # paga Apyrvx U3genun 6biToBO#N 3feK-—
TPOHWKM (B HACTHOCTH, MUKPOKANbKYNSTOPOB) C HCMOMNL30BA—
HUEM B KavecTse MNePBUYHOIO WUCTOYHUKA JHEPTK NUTAHMS
COMHeyHou OaTapew.

OTtnuume akkyMynaTopa oT rasibBaHMUeckaro anemenTa B
TOM, HTO OH pofycKaeT MHOTOKPaTHOE MCNOMb30BaHKe, TaK Kak
paboTaeT B pexume 3apag-paspag. YaenbHas eMKocTb aKKy-—
MynNATOPOB HECKONMbKO MeHblWe, 4eM Y ranbBaHUyecKux
SNIEMEHTOB aHANIOrM4HOW 3EKTPOXUMUYECKON CXEMbI, HO 3a
CHET MHOTUX ([10 HECKONMbKUX COT) LUKIOB 3apafa-paspsga oH
MOXeT o6ecneunTs 6oNbLYI0 ANMTENbHOCTD HOPMASIbHOW 3KC—
nnyaTauMm ycTpoucTsa. B aneKTpoHHbIX HapyuHbIX yacax yatye
BCEra ucnonb3yloT KOMOMHAPOBAHHYIO CUCTEMY M3 COMHEYHOIA
batapeun, cneuyuansHon exembl ynpaeneHdns npoueccom 3apa-
Aa-paspaaa u cepebPAHO-LIMHKOBOrO akKyMynaTopa.

Hauwe apyrux sbinyckaooT CepebpAHO—UHKOBbIE aKKyMy—
NATOPLI Crefyloumx 1uecTy TUNopasMepos U eMkocTen: 11,6 X
3,4 MM Q = 160 MA*y (10 SL 17 dupmbi Mallory, 21 dupmbi
Renata, G 13 RJIS); 11,6 x 3,6 MM, Q = 90 MA-y (10 SL 18 gmp-
Mbi Mallory, 20 dmnpmbl Renata); 11,6 x 3,1 MM, Q = 70 MA-y
(28 dupmbr Renata, G 10 R JIS); 95 x 2.7 MM, Q = 44 MA-y
(XR 9527 W dupmbi Hitachi Maxell) u nouth Takux xe rabapur-
HbiX pasMepos 9,5 x 2,6 MM Q = 42 MA-y (926 R dmpmbi Casio);
7,9x 3,6 MM, Q = 38 MA*y (10 SL 19 dyupmbi Mallory, 22 pupmbi
Renata, G 3 R JIS); 7,9 x 2,6 MM, Q = 26 MA-y (726 pupmbi
Casio, 45 ¢pupmbl Renata). B cnyyae BbIXo4a UX U3 CTPOA U He—
BO3MOXHOCTU 3aMEHMTb HA HOBbIA, NPUAETCA OTCOSAUHMTL
CONHEHyIo baTapeto n 3aMeHNTL akKyMynsTop Ha cepedpsaHo-
LMHKOBbIW 3M1EMEHT COOTBETCTBYIOLEro TUNOpasMepa.

B conHeunbix 6aTapesx ¢ nomolybio (hbOTOINEKTPUHECKNX
npeobpasosarenei 3HepPrua CONHEYHOro uanyveHunn npespa-
LaeTcs B anekTpu4eckyto. HanGonbliee pacnpoctpaHeHue ne-
Ny4nnu KpeMHueBsble npeobpasosaTeny.
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BenvuuHa Toka, oTéupaemMoro ot npeobpasoBarens, 3aBu-—
CWUT OT €ero NAoWaav v OCBELLEHHOCTY, HANPsXKeHNe Xe Nno4Tu
HE 3aBUCWT OT 9TUX napamMeTpoB. [ns nonyyeHus Tpedyembix
3Hadenun U v | ucnonb3yloT napanneneHoe U nocnefosarelb—
HOEe coeAuHeHWe KPeMHueBblX npeobpasoBarened, ToNwwuHa
KOTOPbIX C y4ETOM HEOOXOAUMbIX KOHCTPYKTUBHbLIX 3/IEMEHTOB
noxogut Ao 1,5 mm {3a uckmovenneM Tak HasbiBaeMbix nne-
HOYHbIX 3MIeMEHTOB).

BenvuuHa NoToka 3Hepruun nanydenus ConHya no Hopmanu
Ha ypoBHe 3eMnu n Ha wupoTe sKBaTopa pasHa 1500 Bt / m2,
Mpu 50 ...90% — Hon obnadHocTn — 750 n 150 BT / M2. JTuMm
3HadeHvsm npu U = 0,4 B cooTBETCTBYIOT 3Ha4eHUsi NNOTHOC-
Tv ToKa 34, 17 n 2 MA / cM2, KoTOpble MOFyT GbITh NONOXKEHb! B
OCHOBY NpUGAVXKEHHbIX pacyeToB 3fIeMEeHTOB COJSTHEeYHbIX 6a—
Tapen. TOK ¥ HANPSXKEHNE NX CYLLIECTBEHHO 3aBUCAT OT TeMne—
paTypbl NOBEPXHOCTU Npeobpa3oBarens, KoTopas B 00bIHHbIX
ycnosusix Moxet pgocturate 50°C, nosbilieHve ee ymeHbliaer
Hanps>XeHve.

MNAOTHOCTL NOTOKA COMIHEYHOW JHEpruu y NOBEpXHOCTH
3emnu okono 10 MBT / cM2. Tpu 06N1a4HOCT MR OTKNOHEHWUU
NNOCKOCTU COMHe4HOW Hatapev OT nepneHQUKYNSPHOro fonio-
XEHUA K NOTOKY 3HEeprun ee BenuuyHa pesko nagaer. Kpome
3TOro HeoHxoaAMMO yuuThiBaTh Hebicokuin Kl npeobpazosa-
HWUS COSIHEYHOW 3HEPTUN B AMIEKTPUHECKYH), KOTOPLIN AnNs Con-
He4HbIX HaTapen U3 KpUCTanmMUeckoro KpemHus pased 13%, a
ANs ConHeudHbIx 6aTapen u3 aMmopdHoro — 8%. CxeMaTnyecku
KOHCTPYKUUS1 COnHe“HOW 6artapev nokasaHa Ha puc. 22, a,
a npyHyun ee padoTbl NoAICHNETCn Ha pyc. 22, O, B.

Fpu oTcyTCTBUM OCBeLeHus p—n—nepexofa (CM. puc. 22, 6)
B CUCTEME YCTAaHABNMBAETCA PABHOBECHOE COCTOAHVE U 3MeK—
TPU4ECKUY TOK BO BHELLHEW Lyenu oTcyTCcTByeT. Ecnu ocBeTuTh
p—N—nepexo (2 3TO BO3MOXXHO U NpU NPOXOXAEeHWU CBETOBbIX
nyden ot ConHuya vnn namnbl HakanuBaHwa depes p—Ccrou
KPEeMHUS1), TO 3MEeKTPOHbI ¥ AbIPKU BO36Y>XJAIOTCA U NPUXOAAT
B ABWXEHWe, B pe3ynbTaTe KOTOPOro 4epes CofpoTUBIIEHUE
Harpy3ku Ry noteuer anekTpuieckun Tok (M. puc. 22, B).

[na obecneyeHuns HopMmanbHoOro pexxvma padoTbl CONHEY—
Hou 6atapeun (Cb) n akkyMynsaTopa, ux CoeguHAIOT Tak, Kak
NOKAa3aHo Ha cxeMe puc. 22, . Ecnu HanpsikeHue Ha 3axkumax
conHeuHon 6atapen Upsg Bbllle, 4eM HanNpsdKeHne akKyMyns—
Topa U, BMecCTe € nageHnem HanpspKeHWsl Ha 3auMTHOM
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Puc.22. Cxema pabotbi conHeuHoi 6aTtapew (a, 6, B)
v cxema paboTsl “ABOMHOrO NuTaHKS” (r, o)

avoge Up, To uepes guoa npoxoguT ToK v aKKyMynaTop 3apsa-—
xaetca. {Ipn NAOXOM OCBELLEHUM HAfPSHKEHUE Ha IAKUMAX
akkymynaTopa o6yaet npesocxogute Ucg, HO paspaga akky—
MynaTopa 4epes BHYTPEHHEE OMWYeCcKoe CONPOTUBAEHME
conHeyHoW GaTtapeu He Bygert, Tak Kak guog [ B obpaTHOM
HanpaeneHuu ToK He NponyckaeTt. Koraa cymma HanpsixKeHUN
3apPAXKEHHOTro aKkkyMyfnaTopa v NafjeHvs HanpshkeHvs Ha
Avoze [} ctaHyT paBHbiMK Ucg, 3apsg akkymynaTopa npekpa-
TUTCA, 4TO 3awmulaeT akKymynaTop oT nepe3apaga npu npa-
BMNbHO BbIOPaHHbLIX NapameTpax CXembl 3aluTsl OT 06paTHO~
ro Toka u nepesapafa. bonee coBepiweHHan cxema puc. 22, 4
TaKXe UCNonb3yeTcs B TakK Ha3blBaeMOM “ABOWHOM fIMTaHun”
(C — power unv Solar-Powered).
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JNeMeHTHl ConHevHon HaTapen MoryT CoOegUHATHLCA nocne—
LOBAaTeNbHO v NapannensbHo, YTO NO3BoONAAET yBenvunsaTth OT-
LaBaeMoe UMU Hanps>XeHve ¥ TOK U co3[aeT foNonHuTeNbHble
yaobcTBa Npu KOMMOHOBKe. B Hapy4yHbiX 4acax 006blvHO
NCronb3yloT oT 4 40 6 aneMeHToB conHeyHou 6aTapeu € pas-
MepaMu CTOPOHbI OQHOMO KBagpaTHOro aneMeHTa 2,8...4 MM 4
obwen nnowanbio okono 4,5 CM2, 4TO NO3BONAET NOMY4YUTH
MOWHOCTb oKono 5 MBT. Paboyee HanpsaxxeHne ogHoro ane-
MeHTa CofHeyHoun 6aTapen okono 0,5 B.

CoBpeMeHHON Pa3HOBUAHOCTLIO CUCTEMbI “ABOMHOIO NUTa—
HUR" ABNSETCA UCNOMNb30BaHME B Nape ¢ conHe4vHon 6atapeen
WNW ranbBaHNYECKUMKU 3M1EMEHTAMU UOHUCTOPOB.

NoHucTop — 3TO BbICOKOEMKUA MAnorabapuTHLIA KOHAEH—
caTtop € yAencHoW eMKkocTelo go 3 ®/cm3, 4To B ThICA4M pas3
npesblwaeT NOJOOHbLIE 3HAHEHUA CaMbIX EMKWUX INEKTPOSTUTN—
4eCKUx KoHgeHcaTtopoB. [onroBeqHoCTb padoThl UOHMCTO-
poe goxoguT po 50000 yacos (Mnu 6 netr HenpepbIBHOW
patoTol). Pabouee HanpsXeHUe MOHUCTOpA NEeXNUT B Npegenax
2 ...3 BonbT, 4to coaTBeTCTBYET padboyMM HaNpsHKEeHNAM MHO—
TUX 3MNEKTPOHHBIX CXeM. JTO NO3BONSET UCNOMb30BaTh MUHUA—
TIOPHbIE MOHUCTOPbLI KAK “pe3epBHble” UCTOMHUKY NUTaHUA B
3anoMrHaloWmMX ycTpoucreax TenedoHoB, TaUMepoB, KasbKy—
NATOPOB, NepeBogUAKOB, opraHai3epos, KOrga Npyu Bbiko4e—
HWUW OCHOBHOTO NUTAHWA UMY 3aMEHe LWTaTHbLIX rafibBaHU4ECKUX

3M1IEMEHTOB HA BPEeMA 0T HeCKONbKUX MUHYT U 8o 30 yacos (310’

onpegenaeTcsi EMKOCTHIO MOHUCTOPA U BENMUUHOK 0TOMpaeMo—
roO OT HEro ToKa) B HUX coxpaHaeTcs HgopMayua. Hanpumep,
NPU yMEHbLLUEHUU pa3pagHoOro HanpshkeHusa ot 2,5 go 2 B Mol
MOXEM NOoNy4YuThL Cregytowme napameTpsbi:

— TOK paspaga B Kodue nepuoga:
2 MKA, 20MKA, 75 MKA, 4 MA, 10 MA;

— nNepuog paspsga:
30y, 74, 120 muH, 4 muH, 70 C.

Takue BO3MOXHOCTU yaOOHbL! He TOMbKO NpYU CMEHe WTaT—
HbIX TaNbBaHUYECKUX INEMEHTOB, HO fpU HEoOXoQUMOCTH CO-
XpaHeHus1 pabovero HanpsAXeHUs NPU KPaTKOBPEMEHHbLIX, HO
3HAYUTENLHBIX Neperpyskax, Korga WoHUCTOPbI NOMOTatoT Co-
XPaHUTb HOMUHAMBHOE HaNPAXXeHNe NPU MHOTOKPAaTHO BO3POC—
lIVMX TOKaxX NOTpebnenus.

122

3.5. Hukenb-xapgMueBbie u cepebpAHO-LUHKOBbIE
aKKyMYfSATOPbI JUCKOBOW KOHCTPYKLUK

O603Ha4eHNE QUCKOBbLIX FePMETUHHbIX HUKETb—KagMMUeBbIX
aKKyMyNATOPOB No pekoMmeHpgayvam MIK nogo6Ho obosHaye-—
HUIO UUTMHAPUHECKUX U UMeeT CNeayIowmin Bua;

[lnameTp /BbICOTA (B AECATLIX AONRX MM)

| |
Axkymynatop — KB ... 000 /000

ANCKOBOW |

bopmbl

PexnMbl pabotbi:
L — anurenvHeii4, M - cpeaiRuin
H — XOPOTKHH

KOHCTPYKTMBHO aKKyMyaTop MOXeT OblTb BbIfIONIHEH B Bidi—
Ae rNagKoro un ¢ BbICTyNAoWKMM NOSCKOM uunnHapa. Mpyu aTom
NONAPHOCTL BbIBOAOB He CTAaHZAPTU3YeTCA, YTo TpebyeT ocobo-
ro BHUMaHUA Npu NpUobpeTeHnn 1 Nocnegyowen aKenyarTauymm
nogo6HbIxX nagenun. Kak obblvHO, Nepep 3apsafoM akKyMynsaTop
BoMKeH ObiTh paspsxeH nNpu Temnepatype 15..25°C TokoMm
0,2 C5 A g0 KoHe4Horo Hanpsxenus B oguH BonbT. Mpogomku-—
TenbHOCTH 3apaaa TokoM 0,1 Cs A He Gonee 16 4acoB, HO B KOH—
KpPeTHbIX Crlyqasx Heo6xofuMMa KOppeKTUPOBKA, eCnin Ha aTh-
KeTKe WK ynakoBKe yKasaHol gpyrie AaHHble NpuobpeTeHHoro
akkyMynavopa. Hambonee 4acTo BCTpevaowmecs TMnopasmepsi
U X OCHOBHbIE NapameTpbl NpUBegeHbl B Tabnuuye 9 Ha cTp. 124.

Pag ¢uvpMm BbiNYCKAIOT Takue akkyMynaTopbl CO CBOEW
dpMeHHoK MapKnpoBkoW. Hanpumep, MUHWATIOPHBLIW aKKYMy—
natop pupmMel Varta guamerpom 11,5 MM U BbicoTom 5,35 MM ¢
eMKOCTbHi0 30 MA*4 U HOMUHANLHLIM HaNpPAXXEeHUWeM UMeeT Map-
kuposky V 30 R (R-3HaunT rechargeable — nepeszapsxxaembii).
®upma GP o6o3HauaeT CBOM QUCKOBbIE aKKyMyNnaTopbl dup-
MeHHouW abGbpesuatypou GP, uucnom (5,30,60,100,170,280),
KOTOpOe YKa3blBaeT Ha BENUNUHY €MKOCTU B MA-Y, GYyKBOM
(button-kHoNKa, NyroBuua, T.€. KHOMOYHBIA WU NYrOBUYHbLIA
akkymynatop) u at66pesnatypon NK (HMKenb—kKagMueBbIn).
MoaToMy obosnauenue, Hanpumep, GP, 100 BNK pacuvdp-
poBbiBaeTca TakK: pupMbl GP eMkocTbio 100 MA-4, gUcKo-
BOW (NYroBU4HOW) KOHCTPYKLMWU, HUKEMb—KaaMUEBLIM aKKy—
MYNATOP.
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HUKENb-KAAMMUEBBIE AUCKOBbLIE AKKYMYJIATOPbI

Tabnuya 9

MexayHapoaHble | Poccuickue | Mabaputhi | Macca, | EMxocTb
obo3HaveHHn obo3Havenus | D xH, MM |T MA-Y
KB 116 /055 [ - 0,025 1,6x55 1,8 30 (25)
KB 156 / 048 A-0,03 14 156 x 4,8 29 45 (30)
KB 156 / 061 - 15,6 x 6,1 3,7 60
KB 157/ 068 A-0,06 156x65 |4 64 (60)
KB 200 / 066 A-0,125 200x66 |66 110 (125)
KB 222/ 050 - 222x50 |6, 100
KB 229/ 055 - 29x55 |72 [110
KB 232/ 030 - 232x30 4,0 65
KB 232/ 055 - 232x55 |74 120
KB 232/ 067 - 232x6,7 |90 140
KB 252/ 064 A-0,125 25,2 x 6,4 10 160 (125)
KB 252/ 077 - 252 x 7,7 12 190
KB 252/ 095 A-0264/C |[252x95 15 240 (260)
KB 346/ 055 A-026C 346 x55 16,4 260
KB 346/ 098 A-0550/C |346x98 |29 500 (550)
KB 432 / 081 - 43,2 x 8,1 37 600
KB 505/ 105 - 50,5x 10,5 |60 1000

NpumeyaHun:

1. B ncxoaHbix Matepyanax 6bino MHOrO NPOTUBOPEYMBLIX AdHHbIX,

4TO NOTPeB0BaN0 UX YCpeAHEHUS.

2. B ckobkax yKasaHO 3HadeHWe €MKOCTW ANA OTeHeCTBEHHbIX
AKKYMYNATOPO8 (€CNv OHO OTNMYAeTCs OT TAbNUYHOrO).

3. bykenl ] ¥ C B poccuitcknx 0603HaHEHUAX COOTBETCTBYIOT A4NU-—
TENbHOMY UNU CcpeaHeMy pexxmmam paboTsl.

4. Kpome oTAeNbHbIX aKKYMYNATOPHbIX 3N1eMEHTOB BbiNycKaloTcs U
pasnuyHble aKKyMynaTopHble HaTapeu, YUCN0 3NEMEHTOB B KOTOPbIX
obo03Ha4aeTcs NepsbiM YMCNOM UNK wudpon. Yawe apyrux sctpe-
4awTca (C poccuUCKUMKM 0bo3HaqveHusMu) cheaytowme: 2[1 — 0,26
(2,4 B), 54 - 0,26 (6,0 B), 70 — 0,125 (9,4 B) n 10[] — 0,26 (12 B).
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KOHCTPYKUVA Takux akkKyMynsATOPOB NOKa3aHa Ha PUCYHKe
23 (cM. cTp. 126), a BHELWHWA BUZ aKKYMYATOPHOMA baTapeun Ha
3TOM Xe puCyHKe crpasa. B CcTanbHOM HUKENUMPOBAHHOM HWU3—
KOM cTakaHe 9 pacnonaraeTca UunMHapu4eckun 6puKkeT u3 oT—
pyuUaTensHoro anektpoaa 6 co cneyvansHbliM BoIBOLOM, cena—
paTopa C 3NeKTPoONMMTOM 5 WU NONOXUTENLHOro anekrpoaa 4.
JTOT 6pPUKET C NOMOLYBIO ABYX NPYXvH 8 u 2 coeanHsieTcs ¢
HW3KVM CTakaHOM-KOpnycoM (oTpuuaTernbHbii BbIBOA) W C
BEPXHEHN KPbILWKOW 1 (NONOXKUTENbHLIA BbIBOA). [epMeTU4HOCTb
KOHCTPYKuvv obecneuvBaeTcs W30MvpYyloWen NAacTUKOBOM
NPOKNaaKon B BUge HU3KOW TOHKOCTEHHOMU TpyOKu 3 v 3aBafb-
LUOBKOW BepxHel 4acTv cTakawa. 3apagHble yCTpohcTBa ANS
XapaKTepHbiX TUNOpPas3MepoB AUCKOBbBIX HUKENb—LMHKOBbIX aK—
KYMYNSTOpPOB Oblnn paccMOTpeHbl B 3.4.

Cepe6paHO-UNHKOBbIE [UCKOBbIE AKKYMyNATOPLI 3apy-
0eXHbIX (P1PM BbINyCKAOTCA TOMLKO B rAAKUX UANMUHAPU4e—
CKVUX Kopfycax TUnopasMepoB [UCKOBbLIX ranbBaHU4ECKUX
aneMeHToB. PasnuuHble PUpMbl U B pasHoe BpeMs BbifycKa-—
N1 4OBOMBHO LWKPOKYIO raMMy TUNOPa3MepoB TaKUX N3LenNun,
oblulee KOMMYECTBO KOTOPbIX B NocnegHue rofbl 3aMeTHo
YMeHbLUNOCH. TIpUavHaMy 3TOro ABNEHWA 0Ka3anuch cne-—
ayowmne. CepebpaHo-LUMHKOBbIE aKKyMynATOPbl BecbMa
AOPOThe, HO B TUNOBbLIX YCTPOWUCTBAX rAe OHW Ha4anu npume-
HATLCA (4acbl U MUKPOKAMbKYNATOPbI) B MOMHOW Mepe WUC—
nonL30BaTh BCe UUKIbI “3apag~pa3pag” NPpocTo He y4anocs.
MoaToMy B cuctemax T. H. “4BOMHOTO NUTAHMA” B HAcToAWee
Bpems Ncnonsb3yiotT nubo 6onee pelwesbie cepebpAHO—UMHKO—
Bble ranbBaHWYECKWe 3MEMEHTbl, WU INeMeHTbl SIMTUEBOW
CUCTEMbI, KOTOPbIE B Nape ¢ CoNHE4HoU baTapeen obecneumn-—
BAlOT, Hanpumep, padoTy MUKPOKANbKYNATOpa B Te4YeHue
Tpex (Cb + CU) unun cemn (Cb + NJ) nert. MNpaktuyeckn ato
BpPEMSA paBHO K gaxe 6onblie BPeMEHN MOPanNbHOTO CTapeHns
Takux U3gernui.

Tak kak cepebpaHo-uyuHKoBble akkymynaTtopel (SR-
rechargeable) BbinyckatoTca B KOpPNycax, KOHCTPYKUMA KOTOPbIX
aHaNoOru4yHa KOHCTPYKLMKU cepedpsiHO—LMHKOBbLIX rafbBaHnyec—
KWUX 3M1IEMEHTOB, To B UX PUPMEHHbLIX 0003HaYeHNne 0ObIYHO M-
wetca Tak: SR 44 — rechargeable — cepe6pAHO-UMHKOBbIK ak—
KyMynaTop Tunopa3amepa R 44.

CeogHble paHHble no Haubonee pacnPOCTPaHEHHbIM AUC—
KOBbIM CepebpAHO—LUHKOBLIM aKKyMynATopaMm npuBefeHbl B
Tabnuue 10 (cm. cTp. 127).
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a)

1 — BepXHss KPbilLKa {M0S10XMTENbHbIN BbIBOA)

2 — NPY>X1Ha NONOXUTENBHOro BbIBOAA

3 — uzonupytoLlan Tpyéyaras npoknaaka

4 — NONOXKUTENbHLIN 3NEKTPOAR

5 —cenapatop

6 — oTpuLaTenbHbLIN AN1EKTPOA

7 — BbIBOA OT oTpyLuaTenbHoro anekrpoda

8 — Npy>vHa Ans coefuHelnn oTpuyaTenbHoro
3neKTpoda ¢ Kopnycom

9 — Kopnyc ¥ OTpuyaTenbHbIM BbIBOA

Puc 23 KOHCTPyKUMS HMKeNb—KaaM1eBoro AUCKOBOro
akkyMmynsTopa (a) 1 6aTapes U3 HeCKOMbKUX AUCKOBbLIX
2KKYMYNISTOPOB 8 TepMoycaxusaemou oBono4ke (6)

CEPEBPAHO-LIMHKOBbIE AUCKOBBLIE AKKYMYNATOPDI

Tabnuya 10

Tunopasmep labapurb EmxocTb, Macca,
M3K 2 X H, MM MA-Y r

R 44 116 x54 150 2,3

R 43 11,6 x 4,2 110 1,8

R 42 1,6 x3,6 90 1,6

R 54 11,6 x 3,1 75 1,2

R 56 11,6 x 2,6 65 1,1

R 55 11,6 x 2,1 50 0,9

R 45 95x36 60 1,0

R 57 95x26 44 0,8

R 69 9,5x2,1 35 0,6

R 48 79x54 55 1,1

R4 79x3,6 37 0,7

R 59 79x26 26 0,5

R 58 79x21 21 0,4

MpumeyaHus:

1 KpoMe yKkasaHHbix B Tabnmue MOXHO BCTPETUTL U ApYrvMe TUMo-—
pasmepsl

2 [laHHble MO eMKOCTV u Macce NpubNKeHHbIe, TaK Kak B pasHbIX UC—
TOYHUKEX WX 3HAYEHUA YKA3aHbI C AOCTATOHHO LWMPOKWUM AOMYCKOM

3.6. PexomeHgayunu no Boblbopy, 3ametHe
M 3Kcnnyaraumm

Kakomn e akkymynsatop BbibpaTte? Hukenb—mMeTtannorng-
PYUAHLIA, CepebpaHO-LUMHKOBLIN? Vinu nogoXaaTts HOBbIX elle
bonee Ka4yeCTBeHHbIX 1 goporux moaenen? lNogobHan nocra—
HOBKa BONpoca B NpvHUWne HenpaBunbHa AKKYMYNRSTOp 3TO HE
Belb B cebe, @ TONLKO 4acTb CUCTEMbI, B KOTOPYIO BXOAAT aK-
KyMyfsiTop ¥ 3apsifHoe yCcTpoucTBo TpeboBaHust K 3Ton nape
hopMUpyOTCA annapartoM, B KOTOpPOM 6yaeT paboTaTh akky-
MynaTop, a TpeboBaHuA K annapaTty onpegenseTt ero Bnage-
nei, T e Bbl, yBaxaeMbli uutaTtens

Bcex snagesnsues annapartypbl ObITOBOU 3NEKTPOHUKW, B
KOTOPO# UCNONb3YIOTCA Uy MoryT ObiTh MCNONL30BAHbLI LNNANH—
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Apudeckne akkymynaTopel u 9 — BONbLTOBbIE 6arapev, Mbl
oTHecCeM B NepBylo rpynny. 3To BRagenstp Manora?apnmbux
PAAMONPUEMHVKOB, KanbKynsaToOpoB, PasnuyHbix nneuepos. Ko
BTOPOW rpynine oTHeceM Tex, KTO UCMosb3yeT CneLnantHbie ak—
KyMyfisiTOpHble 6aTapev B CBOUX Bueokamepax unn Kamkop-
aepax. Moaxoabt 3gech OyayT HECKObKO OTAUHHbBIE.

EcAv B JOME HECKONbKO pAa3fuHbIX ManorabapuTHbIX
arnapaTtos, KoTopble paboTaloT OT pasHbiX N0 MOLWHOCTH UC-
TOYHWKOB ¥ OT 9 — BOMLTOBOM 6aTapeu, TO Uenecoo0pasHo Bbi-
6UpaTh aKKyMYATopbl OfHOW 3NEKTPOXNMUHECKON CUCTEMD!:
HUKENb—KaAMUEBON UMW HUKESb—MeTannorvapuaHou, noToMy
4TO B 3TOM Cfly4ae MOXHO BOCNOMb30BaTHCA O4HWM YHWUBEP—
canbHbIM 3apAAHLIM YCTPOWCTBOM. ECrv ecTb BO3MOXHOCTH
BbI6Opa aKKYMyNATOPOB Kako#-bo cuCTembl OQHOMO TUno-
pa3mepa, TO He CTPEMUTECH K AelLeBbIM NOKYNKaM. [ naBHbiMK
napameTpamMu akKyMySIATOPOB KPOMe UX HOMWHANBHOTO Hanps-
seHusi (oHo MoxeT 6biTb o1 1,20 go 1,25 BONbLTA), ABAAIOTCA
eMKOCTb M 4MCIO UMKIIOB “paspag-3apag’.

MpeanonoxwuM, 4To Bam HyXHO KynuTb 4 aKKyMysnsTopa
Tunopaamepa R 6 u 3apsigHoe ycTpoWcTBO. B MarasuvHe Bam
npeanaraloT akKyMynsatopbl No yeHe 8000 py6 aa WTyKy ¥ fo
42000 py6 3a wryky. CooTBETCTBEHHO 3apAaHOoe YyCTPOUCTBO K
nepeoMy akkyMmynatopy ctout 80000 py6, a Ko BTOpPOMYy —
200000 py6. CocTaBbTe Takyio TabnMuHKy.

MapameTpol 1-# BapHaHT 2-# BApHaHT
HomuHanoHoe 1,2 1,25
HanpsxeHHe, B

KoHeuHoe 1,0 1,0
HanpsixeHne, B

EmxocTtb, AN 0,5 1,0

Paboyux LUKNOB 500 ...1000 2000

LleHa koMnnexTa, 4x8=32 4 x 42 =168
Thic. pyb

Liena 3apsgHoro 80 200
yCTPOMCTBA, Thic. pyd

O61an aHeprus, A-4 0,5 x 500 = 250 1 x 2000 = 2000
Llena 1 A-y, pyd (32 + 80): 250 = 448 | (168 + 200): 2000 = 184

128

Bot Takon, BO3MOXHO ANs MHOrMX HEOXXWUAAHHBINA, pe3yfb-
TaT: goporve akKyMynaTopbl ¢ 4OPOrMM 3apsiiHbIM YCTPOUCT—~
BOM B 3KCriyaTayuv okasanucs B 2,4 pasa gewesne! [loatomy
He roHuTecH 3a AelUeBU3HOM, a BLINOMHUTE OUEHKY, NoA0OHYIo
npuBefeHHoMy nNpumepy. Beab n akkymynsaTopel Bei npuobpe-—
TAaeTe He Ha 0A4WH pas, v 3apsHoe yCTPOUCTBO ToxXe. [loxoan—
Te No marasuHam, NocMoTpuTe, NPULEHATECH U cAenanTe npa-
BUNbHbLIA BbIOOP.

3Ha4nT 1 apgantep (ONOK NUTaHWUA) NMUTAHUA ToXe fydlle
poporon? 310 He ob6a3aTentsHo. MnasHoe npw Boibope afganTe-
pa (ecnu y Bac annapatsl ¢ pasHbiM HanpsXKeHvem nutaHusa, a
TO W Pa3HOW NONSIPHOCTU CoeanHUTenen) — BbIGpaTh U3 OfHO-
TUMHbIX TAKOW aanTep, B KOTOPOM eCTb BCE HEO6X0auMble ANt
HopMansHoU paboThl HAMPSXEHUA, eCTb NepekrioYaTens fo-
NAPHOCTK, HAOOP NepexogHUKOB (cendac ux 8 Tunopasmepos) v
(obazaTensHo!) BCTpoeHHbIn cTtabunusartop Hanpsaxenus. [eno
B TOM, 4TO ecnu ctabunuaaropa HeT, TO NPU U3MEHeHUN Ha-—
FPY3KM (TPOMKOCTH 3BY4aHWS, BbINOMHEHWIO CNOXHbIX pac4eToB
W T.N.) HANPAXKEHNUE MOXET MEHATHCA B 04eHb LWNPOKUX Npege-
Nnax v Ka4ecTBo padoTbl yXyAWWUTCA.

Camoe cnoxHoe, ecnu Bol 3axoTUTe BOCNoNb3oBaThea Apy-—
ron, HewraTHon Ana Bawero kamkopgepa 6atapeed akkyMy—
NATOPOB. 34ecCb BAXHO He TONbKO NnogobpaTsb Takylo 6arapeto
MO HaNPAXEHVIO, HO 1 DIIPefEennUTL BO3MOXHOCTb €€ YCTaHOBKM
B Baw annapar, 4To6bl OHa He mewana Bam paboTtaTb v He 3a-
KpbiBana opraHbl ynpaBneHva U vHguKauum u, rnasHoe, bobina
661 “coBMecTuMon”. Ha nocrniegHui Bonpoc KeanuguumpoBaH-—
HbIN OTBET MOXHO HaWTN B MHCTPYKLWM 10 3KCNAyaTaumm unu B
WHCTPYKUUKM NO peMoHTy. flyuwe Bcero nonyy4nTs oTBET Ha Ta-

KOW BONPOC y Aunepa unv B yeHTpe N0 PEMOHTY M 06CyXuBa-
HWUI0 Bawero yctpoucTsa.

+e e
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3aknoueHue

Mbl nosHakomunuce ¢ Bamu ¢ pasnuyHbIMU XMMUYECKUMU
UCTOUHNKAMU TOKA B BUAE Pa3HbIX ranbBaHU4ECKUX U aKKymMy—
NATOPHLIX 3M1EMEHTOB U 6aTapen M3 HUX U JONONHUTENbHbIMKU
yCTPOMCTBaMW (aganTepamu, 3apsagHbiMM U Npeodpasyolmmm
npucnocobneHnamy), KoTopble No3BonaloT Gonee fpasvibHO
NOMb30BATHCA TEM, YTO B NIPOCTOpeYun (NpasunbHee, B Xapro-
He) Ha3biBaeTca “6araperkamu’. PAg TexXHU4ECKNX COBETOB o
BbIGOPY, 3aMeHe W aKCnyaTayvm anemMeHTos u 6atapen Obinv
faHbl B 3aBepuatoumx naparpagax rnas. Ho ecTb pag obumx
NOMOXEHNA U peKOMeHAauvk (MHOTie U3 KOTOPbLIX ONupaoTca
Ha 3akoH P® “O 3aumTe npas notpeburens”) He o4eHb U3BeCT-
HbIX MacCOBOMy NoTpebuTenio.

Mo3aToMy paccMOTPUM B 3aK/O4YEHWe HekoTopble obume
pekoMeHAaLUvu, 0 KOTOpbIX He criegyeT 3abbiBaTh KaXaowmy.
N3BECTHO, 4TO TeaTp Ha4MHaeTcA ¢ Bewanku. Kavectso “6ara-—
peek” v Apyrux noTpebuUTeNnbCcKUX TOBAPOB HA4MHAETCH C WX
ynakoeku. He cnegyet coO0nasHATLCA APKUMU 3TUKETKaMKU C
cambiMn HEBEPOATHLIMU ofeLaHnamu. NpucMoTpUTEeCh K 3TUM
APKUM “ofexXaam” 1 K cofiepXXaHuio pupmMeHHbIx obeljaHni. Bol
yBUANTE, YTO SipKue “ofexabl’ — BynbrapHol, a uHgopmauus
TOMbKO Ha “3abyropHoM” A3blke. Mo 3akoHy P® norpeburens
“MeeT NpaBo Ha NOSHYI0 U 4OCTOBEPHYIO MHOPMALVIO Ha pyC-
cKoM A3bike. CepbesHble PUPMb! aBHO yXXe 3TO AenatoT, a BoT
COMHUTENBHLIE hupMbl {2 TO U PUPMbI-0AHOAHEBKN U3 CTPaH
TpeTbero Mupa) aToro He genatoT. [loaToMy nepBoe, Ha 4TO Ha~
[0 obpaujaTe BHUMaHve, — 370 Hanuuve uHopMayun 4na no-
TpebvuTena Ha pycCKOM A3bIKe.

YnakoBKa Ka4ecTBeHHbIX “6arapeek”, Kak npasvno, "0nuc-
TepHan”. bnucrtep ~ 370 NpospavHaa KopobouKa, rae nexar
“baTaperku’ vnu apyrue vw3fenua, v Kotopast HakneeHa Ha
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KapTOHHYIO KapTouky. Ha 3ToM KapTouke (1 No4TV B TAKOM Xe
o0beMe Ha 3TUKETKE) A0MKHO GbiTb YKA3aHO:

1. CrpaHa, rpe npon3sepeH Tosap (Made in ... ... )

2. HaspaHue pupMbi co 3HaKoM peructpayun (Duracell ® )
3. Aapec GpupMbI K ee NpeACcTaBUTENbCTBA B CTPaHe

4. CpoK rogHOCTH

5. CepTHduKaT COOTBETCTBHA TOBAPA POCCHACKHM
cTanjapram

6. O6o3HaveHne THNOpasMepa no 2...4 cTaHgapTam
(Hanpumep, IEC, ANSI, DIN, NEDA, ...)

7. KpaTkue pexoMeHAaUMK No IKCAnyaraLum
W NPefloCTOPOXHOCTAM.

Ecnv xoTs 6bl 0AHOIO U3 3TUX NYHKTOB HET, U HeT uHgop-
Maluu Ha pYCCKOM A3blKe, TO TOBAp MOXET 0Ka3aTbcA BecbMa
COMHWTENBHOTO Ka4ecTBa, Kakue Obl “BocKinyaTeNnbHbie 3HaKW”
Ha HeM He Oblnn Obl 0603HaYeHbl. PaccMOTpUM 3TH NyHKTLI 60—
nee nodpobHo.

[MpounTas Ha3BaHve CTPaHbl, B KOTOPOW Npov3BefeH To-
Bap, He NOMEeHNTECb CBEPUTL €ro CO WTPUX—KoaoM. dupma Mo-
XeT OblTb ANOHCKOW UMW aMepuKaHCKOM, a 3aBog-B Manaisuu
wn KyBente. Ha pasHbix 3aBogax pasHbli4 ypoBeHb TeXHON0-
FWW, 1 NO3TOMY OJHN U T >Xe INEMEHTbl, NPov3BefeHHble B
CUWA wnu Wsedyapun, 6yayT oTM4aThes B UeHe.

Kakum 6bl 3BOHKUM W NOXOXUM HA cepbe3Hble PUPMbl He
6bino 66l Ha3BaHWe PUPMbI, TOBAP KOTOPO Bbl xoTUTE Npnob-
pecTu, 0TCYTCTBUE 3HaKa peructpauwmn aomkHo Bac HacTopo-
XunTb. He ou4eHb pa3bupasnch B aHINIMIACKOM S13biKe MOXHO Npw
Gernom NpouTeHUn Ha3BaHWA pewnTb, 4To aTo vpma Lbapn,
[ManacoHuk nnu CoHW, HO HA caMoM Jerne 3To He Tak.

ComuuTensbHble upMbl HUKOTAa He [alT HY cBoero af-
peca, Hv agpeca npegcrasurenscrTBa B Poccun. O6bacHenve
npoctoe: PupMbl HET. MHOrga, yKasblBaloT BbIMbILLIEHHbIA
agpec vwnu agpec odwca B HnoHuun (a 370 MoXeT 6biTb Bpe-
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MEHHO CHUMaeMas 0JHOKOMHaTHas KBapTupa Ha okpavHe To-
KWO, XOTSl BCE NpaBneHus 1 3aBogbl (vpMbl Tae—To B KOHTU-
HeHTanbHOM Kutae wnu B MHgun).

CpoK rogHoCTv Tpex rpynn MapraHyeso-UvHKoBbIX “Oara-
peeKk”: C CONEeBbIM, XNOPUAHLIM W LIENOYHLIM JNEKTPONNTOM
nexuT B Nnpeaenax 9...12, 12...18 n 18... 24 mecaya (He none-
HUTECb NpoC4MTaThL 3TO Bpems, a To ObiBAlOT Ccriy4aun, Korpa
npuobpeTeHHan “Oarapenka” OygeT n3roToBneHa ToMbKO Yepes
nonroaa ...). Ana 4eTBepTON rpynnbl — CO WEMOYHbLIM 3M1EeKTPo—
NIMTOM — CPOK FrOAHOCTY HaMHoro onbwe (3...5 nert).

CepTudukaT COOTBETCTBUA POCCUNCKUM CTaHAAPTOM UMe—
eT BUj CTUIN30BaHHOMN OykBbl “C”, Mexy KOH4MKamM1n KOTOPOK

ManeHbkan 6ykea “T", a cnesa Ha Oykse C HaxoAnT-
@. CS CTMNU30BaHHaA bykea “p’.
Ob603HauveHne HECKOMbKUX CTaHaapToB gena-
A46  eTcA pnA ypob6cTBa noTpebuTens, NOTOMY 4TO B
pasHbiX CTpaHax NONbL3yTCA PasnUyHbIMA CTaHZapTaMu, Xo—
TA WX cogepXaHue AOMXKHO 06A3aTentHO COOTBETCTBOBATH
pekomMeHgauvam MOK.

YTo Kacaerca KpaTKux peKoMmeHgauvy no akcnayartaymy,
TO HA PYCCKOM OHM NULWYTCA Ha kapToykax upm [llopacenn,
OHepravaep n paga apyrvx. [NoaToMy 6yabTe BHUMAaTENbHbI Y
noMHWTE, 4TOo No 3akoHy P® Bbl umeeTe npaso Ha nonyveHue
Heob6xo4MMOW MHopPMALUMKU O KadecTBe U CBOMCTBAaxX ToBapa
Ha PyCCKOM A3blKe.

+ee
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NPUNOXEHUA

B HacTosee BpeMa Ha POCCUICKOM pbiHKe rafbBaHuyec—
KWX 3neMeHTOB U 6aTapen U3 HUX MOXHO BCTPETUTb U3[enus
He TONbKO PasfiMuHbIX (PUPM, HO W C pasnu4HLIMA 0603Ha-
HYEHMAMUW, B TOM 4uCNEe YCTapeBWWMKW, KoTopble Hepeako
BCTpe4alnTCA B TexHuyeckow nutepatype. [ns nomowm
Tem, Koro vHTepecytor 6onee noapobHble faHHbIe, B HACTOSA -
WX NPUNOXEHNAX NPUBOAATCA AONOMHUTENbHLIE CBEAEHUS,
OxBaTblBalolWue Oofiee LWHUPOKYID HOMEHKNATypy, HexXenu
PaccMOTPEHHYIO B KHUre (0COGeHHO ANA afleMeHTOoB v 6aTapei
nNpAMoyronbHou opmbl).

Mpunoxexue 1.
LLindpoBka TUNopasmepos aneMeHToB 1 6aTapen
W cNpaBOYHble AaHHble
{(c.c. 135-143).

Mpunoxenue 2.
[aHHbie aneMeHToB U HaTapei JleknaHwe

MO OCHOBHbLIM MEXAYHAPOAHBLIM U OTEYECTBEHHbLIM
cTaHfapTam
(c.c. 144-145).

Mpunoxenue 3.
[laHHble ankanuyeckux aNemeHToB u 6aTapeil
MO OCHOBHbLIM MEeXAYHapoAHbIM U 0TeYEeCTBEHHbIM
cTaHpapTam
(c.c. 146-147).

Mpunoxexue 4.
HaHHble cepebpsHO—~OKUCHBIX (cepebpsHo-
LMHKOBbIX) anemMeHToB 1 6aTapen
N0 OCHOBHbLIM MeXAYHapoAHbIM U OTEHECTBEHHbIM
CTaHfapTam (c.c. 148-149).
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fipunoxeHue 5.
[laHHbIe PTYTHO-OKUCHbLIX (PTYTHO-UWHKOBbLIX)
3neMeHToB u 6aTapein N0 OCHOBHbLIM
MeXAyHapOHbIM N OTEYECTBEHHbIM CTaHaapTaMm
(c.c. 150-153).

Mpunoxexue 6.
CBoAHbie AaHHbIE NO ANCKOBLIM 3NlEMEHTaMm
o6Wero NnpuMeHeHust (4acbl, KanbKyNsiTopbl)
pa3nuyHbIX hupM
(c.c. 154-165).

fipunoxeHue 7.
Ab6peBuaTypbl 0603Ha4EHUN PUpM
ans MNpunoxxeHus 8
(c. 165).

Mpunoxexue 8.
Bo3MOXXHbIE 3aMeHbl UMMOPTHLIX FaflbBAHUYECKUX
9NEMEHTOB Ha OTeYECTBEHHbIe (C NPUMEPHBLIM
cOXpaHeHneM cpoka cnyxbbil)
(c.c. 166-184).

fipunoxexue 9.
OcHoBHbie 0Te4vecTBeHHbIe U 3apybexxHbie
hupmbl-npounasogutenn XUT
(c.c. 185-187).

+ee

NpunoxeHue 1

WKUOPOBKA TUNOPA3MEPOB SNEMEHTOB W BATAPEH
U CNPABOYHBIE JAHHBIE

Mo MexgyHapooHbIM W FOCYAAPCTBEHHbLIM CTaH4apTam
aneMeHThl 1 baTapeun pasznu4aloT No 3NEKTPOXUMUHECKUM CUC—
TeMam, a No oTpacneBbiM CTaHgapTam v Kkatanoram dupM — no
06nacTn NIpUMeHeHUs.

ObLuen ocHOBOW CTAHOAPTOB ABNAIOTCA TUROPAa3Mepbl, NPK
3TOM B OAHOM M TOM Xe TunopasmMepe MOryT BbINOAHATHLCA 3ne—
MeHTbI 1 6aTapen pasHbiX INEKTROXUMUHECKUX CUCTEM, reoMe—
TpUYEeCKve pasmMepbl KOTOPbIX MOFYT UMETb [OBOMbHO LUMPOKKUE
AOMYCKW NO OTHOWEHNIO K HOMUHASBbHBIM.

PazHooOpasne 3nekTpoxvMu4eckux cucteM u rabapuTHbix
pasMmepoB 3fieMeHTOB U baTapeun, BbiNyCKaeMbix PasfuvuHbiMU
dvpmamu, ucnonb3osBaHve AIOMMOBON N METPUHECKON CUCTEM
Mep B pasHbiX CTpaHax, onpegeneHHble pasnuuuns B NPou3Bog-—
CTBe ¥ psaf A0ONOMHUTENbHbLIX (PaKTOPOB 3aTPYAHAOT KNaccu-
(pMKaYUIO XUMUHECKUX UCTOMHUKOB TOKA.

JononHuTenbHeIMU akTopamu ABAAIOTCA PeXUMbl 3KC-
nnyarayvm (HenpepbIBHLIN UNN UUKIMHECKUI peXUM paspaga,
KpaTKOBPEMEHHbIE UMIMYSbCHbIE HArpy3kvu U T.0.) ¥ TEXHONO-
rM4eckue OTNMYMA npou3sopgcTBa (Hanpumep, pobasneHwue
Pasnn4HbIX MaTepuanoB, yMeHblUAOWUX BHyTpeHHee COonpo-
TUBMEHVE, CTAONU3NUPYIOLMX HANPSAXXEeHNe paspaja, NoBblwa-—
IOWUX oTAady M T.0.).

OpHako, ecnu y4ecTb OCOOEHHOCTU JMEKTPOXUMUHECKUX
CUCTEM, TO UMEETCA LOCTATOMHO YHUBepcanbHaa xapakrepu-
CTUKa — TUNopasMep, KoTopas No3BonseT oueHvBaTh U cpasB-—
HUBATb pa3nu4yHbie 3neMeHTbl U 6aTtapeu. Tunopasmepsl,
ceefeHHble K 114 HOpMMpPOBaHHbLIM TuNopasmepam, rabapurt-—
Hble pazmepbl C OONYCKAMMW, 3MEKTPOXUMUHECKUE CUCTEMbI WU
pabouue HanpsxeHua (Ana 6arapen) NpuBeeHsbl HUXKe.

MpuHATbIE CTPYKTYPSI LWMGPOB TUNOPa3Mepos cM. B Tabn. 1
fipunoxenus 1 (cTp. 136-137).
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CTPYKTYPbI LWHOPOB

Yucno 3HaKos Crpykrypa wudpa
wudpa TMNopasMepa
3 (Hn3KWi [nametp, MM «~ 000 — BbicoTa,
LiMnKHAp) (TonbKo Lenas AecCATbIE 0NN MM
YacTb) (okpyrnexHoe
3HayeHue)
4 (HW3KUA [nametp,Mm ~ 0000 — BeicoTa,
LMIMHAP) (Tonbko yenas AECATbHIE 10U MM
4acTh) (oxpyrnenHoe
3HavyeHWe)
5 {cpeaHui [uametp,MM ~ 00000 - BbicoTa,
M BbICOKWH {c y4eTOM fonycka JlecaTbie 40NN MM
UMANHAPLL) W OKpYrnesus) (oxkpyrnexHoe
3Ha4eHue)

6 (napannenenu-
nefl ¢ NPAMbIMK,
CKOWEHHbIMHU WIH
3aKpyrneHHbIMY
rpaHaMK)

7 (napannenenw-

Paamep A,MM ~ 000000 —» Pa3amepH, MM

(c yyeTOM flonycka (c yueTom gonycka
W OKpYrneHus) l W OKpYrneHus)
Pa3amep B, MM
{c yyeToMm
ACIYCKa W OKPYrneHus)

Paamep A,MM 0000 000 — Pa3smep H, MM

neA ¢ npsAMsiMK, | (c yyeTom Aonycka (c yueTom fonycka
CKOWEHHLIMN HAKH | W OKpYrneHus) ! W OKpYrneHus)
3aKpyrneHHbIMMY Pa3mep B, Mm
rpaHaMu) (c yueToM
Aomycka U OKpyrnexus)
7 (BBICOKWA [isa Hyns ~ 00 00 000 - BbicoTta, MM
UMnnHAp Gonbumx (c yyeTom gonycka
pa3mepos) ! W OKpYrNeHMs)
flwameTp, MM
(c yueToM
Aonycka n OKpyrneHus)
136

Aenonapun3alued
@ 67 x 172

TUNOPA3MEPOB Ta6nuya 1 (Npun. 1)
AneKTpoXMMUYEcKas Bapuant
cucTema, wwdpa
raGapuTHble THNO-
pa3Mepbl, MM paamepa

NPUMEPbI_WW®POBKMW
Jlutnesas N-333
38x33
CepebpsHo- ClY -~ 1154
LiWHKOBaS
11,6 x 5,36
PTyTHO-LMHKOBas Pl - 34610
& 34,1x615
JlexnaHwe MU - 226267
62 x 22 x 67
Ankanuyecxas A - 0919126
9,05 x 19,2 x 125,8
C B0O37yWHON BAl - 0067172
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CNPABOYHLIE AAHHBLIE 3NEMEHTOB W BATAPEN

B Tabnuyax npuHaTol cnegyowme obo3HaveHun:

b - baTapen

3J - anemMeHT

L7151 3NeKTDOXUMMNYECKOU CUCTEMbI!

A - ankanu4eckas

Bl - ¢ so3gywHon genonapusatuen

N - nuTuesaq

ML| - mapraHueBo-yMHKOBaRA

HL| — Hukenb-yuHKOBAA

PL - pTyTHO-YuHKOBaS

CL - cepebpano-uunHkoBas

Clic - cepebpAHO—uHKOBas ANA 3NemMeHTa, padoTa-
toUlero Ha MeHbLUuee conpoTUBNEeHWE N gonyckaowero 60NbWKIA
TOK paspsaga.

Kak nonb3oBarbea Tabnuyamu NpunoxeHui.

PaccMoTpum Tpy npumepa onpegeneHuA napameTpos ane-—
MeHTOB u 6arapeid. BHayane (0CO6€HHO ecfim HeT [JaHHbIX O
dmpMe 1 TUNe anemeHTa) cnefdyeT BbICOKOOMHbLIM BONbTMET—
pOM oNnpefenuTb HanpsaXXeHue Npu Manou Harpyske {60nbwoM
CONpOTUBIIEHUK HArpy3ku). B aTOM cniyyae faxke y CUMbHO pas-—
PAXEHHLIX 3NEMEHTOB M HaTapen HanpsikeHue MOXET ObiTb

6nu3ko k SMIC, 4T0 NO3BONUT CyleCTBEHHO O6nerYnuTbL onpe-—
AeneHue NapameTpos.
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Mpumep 1. B MMKpOKanNbKynAaTOpEe CTOMT OUCKOBbLIA 3ne—
mMeHT G 13. Mo MpunoxeHusam 2, 3, n 4 nposepsieM HaNU4Ue No—
Ao6HOro 06o3Ha4veHns B punoxeHun 4 8 TpeTbelt KOMNOHKE
Hax04uUM TakKoW 3NeMEHT AnoHckoro npouseogctesa OTedecT-
8EHHbIN aHanor — cepedpaHO-LMHKOBLIM anemeHT CU - 0,18.

Mpumep 2. B HacTONbHBLIX Yacax UCNONb3yeTcH UMNUHAPU-
yeckuid anemeHT Tuna AA. Mo MNpunoxenuno 2 yctaHasnueaem,
4TO T1akoe obo3Ha4YeHWe 3neMeHTa NPUHATO B aMepuKaHCKOM
ctaHpapTe. Mo pexomeHgaumam MIK u ctaHgapty COB - ato
anemeHTbi R 6, 316 unu “Ypan-M".

Mpumep 3. B Hapy4Hbix 4Yacax ycTaHOB/eH 3M1IEMEHT, Ha
KOTOpPOM HET HU Mapku, H1n oupmbl. Ero rabaputHolie pasmepsl
7,9x3,6 MM, Mo MpunoxeHnto 1 Haxoaum Wungp TUNopasmepa
736, T. €. Takol AnemeHT MoXeT OblTb cepebpAHO—-LUHKOBBLIM
WM pTYTHO-LMHKOBbIM. [0 MpunoxeHuio 4 onpegensem ote-
YEeCTBEHHbLIN aHanor cepedbpsaHo—LMHKOBOro anemenTa CL| — 21
wnm CL| - 0,038. Ecnin aneMeHT pTyTHO-UMHKOBbIX, TO (N0 AaH-—
HbIM MpunoxeHun 5) 0Te4ecTBEHHOro aHanora He cyujecTByer.

X
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ANIEMEHTbI U BATAPEWN
Ta6bnuya 2 (Npun.1)

lMpogornxenue rabn. 2 npun. 1

Wudp labaputHble pazMepbl JneKTpoXuMHUyecKas
Wudp labapuThbie pazmepbl AneKTpoOXuMUYecKas Tnopaamepa | @ x Hunu A x B x H, MM cucTeMa
Tunopasmepa | 2 XHumw AxB x H, mMm cucTema — —
= BEEREEE—— 1225 12,3£02x25%0,1 n
333 3,8+0,1x33£0,5 n 1273 124+0,3x7,3+0,2 PU
426 42+0,1x259+0,2 n 1548 154+ 04 x4,8+0,2 PU; CU
436 42%0,1x359+02 n 1562 15,6 + 0,5 x 6,1+ 0,1 A; PY
516 58 +0,1x 1,55 £ 0,05 cy 1616 16£0,2x 1,6 £0,1 n
522 58%0,1x2,15 0,05 cy 1620 16£02x2%0,1 n
534 55%0,1%33%0,1 PL; CY 2010 20+0,2x1+0,1 n
616 6,7 £0,1x 1,55 £ 0,05 cy 2016 20£0,2x 1,6 £0,1 n
621 6,7 £ 0,1 x 2,07 £ 0,03 cy 2020 20£0,2x2+0,1 n
626 6,7 £0,1x 2,6 +0,07 cy 2025 2040,2x 2,5 +0,1 n
716 7,8 £0,1x 1,55 +0,05 cy 2032 20£0,2x3,2+0,15 n
718 7,8+0,1x 1,8 +0,05 cy 2174 21£0,3x7,440,1 PU
721 7,8 £0,1x 2,07 0,05 n;cy 2132 214£0,3x9,1+0,1 N
726 7,8 £0,1x 2,6 £0,07 cy 2316 234£0,2x1,6+0,1 N
731 7,8 £0,1x 3,05 £ 0,05 cy 2320 234£0,2x2+0,1 n
736 7,8£0,1x3,57 £ 0,07 A; PL; CU 2325 23£0,2x25+0,1 n
754 7,8£0,1x535£0,05 BA; PL; CU 2359 23+0,2x6,140,2 A
m 78£0,1x7,2£0,1 N 2420 242%03x2%0,1 n
833 8,64 £0,02x 3,3 £0,05 PY 2430 242+03x3+0,1 n
916 9,5+ 0,05 x 1,55 £ 0,05 cy 2432 242 +0,3x3,2+0,1 n
921 9,5£0,05x2,07£0,03 h; cy 2525 255103 x25¢t0,1 N
926 9,5£0,05x 2,6 £0,03 n;cy 2684 255%05x 84 +0,2 PU
936 9,5+0,05x 3,57 + 0,07 cy 2779 27+0,3x79%0,1 n
1116 11,5£0,1x1,55 £ 0,05 cy 3094 30,14£0,2x94%0,2 PU
1121 11,5+0,1x2,1£0,06 AR Cu 3506 355+03x6+02 N
1131 11,520,1x295+0,15 A; CY 10450 104+£02x444+02 A; ML; PY
1136 11,5:01x3,5£0, A; 1i; PU; CU 11100 11,5%0,1x10,8%0,1 n
1142 115£01x4,1+0,1 A; HU; PL; CY 11150 11,7£0,3x20+15 PY
1154 11,520, x 3,56 + 0,06 A; BL; 1i; HL 12300 122402x292%1,2 A; MU;
PL; CY PY
1156 11,5+0,1x 555 +0,05 Cu 12600 122+ 0’2 x60%08 N
1220 123£02x2%0,1 n 13200 12,8 +0,15x 20,5+ 0,5 PU-B (5,6)
140

141




MNpogosrxeune tabn. 2 npun. 1

Npogornxenue tabn. 2 npun. 1

Wndp

13250

14180
14250
14300
14500
15200
16110
16160
16350
16500
16530
16660
17150
17220
17230
17270
17340
17420
17450
17500

17580
21130
22370
22600
22750
23480
25170
25500
26140
26180
26250

FabapuTthble pa3Mepsl

129+0,15x 255+ 0,5

14,3+ 0,6 x 18 £ 0,6
14,3%03 x 24,6 £ 0,6
143£03x3008
144%0,2x 50,1 £0,5
153 40,2 x 20,4 £ 0,3
16,1£0,3 x 11,1£0,2
16,1£03x162 0,7
16,1£0,3x35 ¢ 1
16,1£0,3x 50 + 1
16,1203 x53 +1
16,14 0,3 x 66 + 1
16,7£0,3 x 15,7 £ 0,3
16,7403 x 21,8 £ 0,3
16,7403 x 24 +1
16,7£0,3x 27 04
16,7£0,3x 35+ 15
16,7403 x 42,6 £ 0,4
16,7£0,3x 44,8 £0,4
16,7£0,3x49,8+04

16,7£03x59,2+1
21£0,3x 13 +0,2
21,5+1x37 +1
2154 1x60¢1
215+1x75+1
.3£05x4808
2540417 £0,3
25+ 0,4 X 50 £ 1
255+ 0,5x 13,5+ 0,5
26,2+ 0,3 x 18,2 + 0,3
26+ 0,5 x 25 + 0,6

AneKTpoXuMu4ecKkas

Tunopa3smepa | @ x Hunu A x B X H, Mm cucTeMa

A-b (3; 6); N1-b (6);
HL}-B (6,4); PLI-B (5,4);
cU-5 (6)

M|

)|

M|

A; B; n; MU; PU
PL-E (5,6)

PU

MLy; PU

A-B (15)

MU; PU

PU-B (5,4)

PU-E (6,7)

PU-B (2,7)

PL-E (4,05)

li; PU-B (2,7)
PU- (5,4)

N: PU-B (2,7; 4,05)
A-B (3)

PL-B (5,6)

A-B (4,5); PLi;
PL-B (4,05; 9,45)
A-B (4,5)

PY

A; MU

ML

MU-E (3)

PU-B (7,2)

PU

MLL-B (9)

PY

)|

ML
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Wudp FabaputHble pasmepbl 3neKTpoxuMuyecKas
TMnopa3Mepa | I X Hum AXB X H, Mm cucremMa
26300 26 +0,5x 30 £0,6 MU
26500 26 +0,5x496 %05 A; N; MY
30170 306+04x1706 P}
34380 33:1,2x37¢1 My
34610 33+15x60%15 A; ; MU; Py
072828 68+02x28+02x28+0,2 | N
082728 8+02x27+03x28+0,2 N
091745 9+0,15x173£0,15x451 | A-B(3)
+ 0,25
093648 9+0,15x355+0,15x48,2 | A-B(3)
+0,25
094851 9+0,15x48,2+0,25x 51,1 | A-B(9)
+0,25
111741 11,2+03x17 20,2 x 40,7 A-b (4,5)
03
151635 151+0,2x16,2%£0,2x 35 A-B (15)
03
172642 16,8 £ 0,3 x 26 + 0,3 x 42 PU-B (8,4)
+0,5
172650 168+03x26£03x495 | A-B(9;225);
+0,6 ML-B (9; 22,5)
226267 22 +05x%62+1x67+2 A-B (4,5);
MU-B (4,5)
526681 52+06x66+08x81+1 ML-B (9)
0067172 67 +06x172 %1 Bl;
ML
091745 92+0,15x17,4+03x453 | A-B(3)
+0,5
093648 9+0,2x356%04x483+05| A-b (6)
094851 9+0,2x483%04x51,1 A-B(9)
05
0919126 9+0,15x192+03x1258 | A-B(9)
05
6767102 67+08x67208x102+4 | MU; MU-B (6)
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[IAHHbIE IJIEMEHTOB U BATAPEW NEKNAHWE NO OCHOBHbLIM

Npunoxexnune 2

MEX/AYHAPOAHLIM U OTEYECTBEHHbLIM CTAHJAPTAM

Macca, Hanpsxenve | EMkoctb LWindp TMNOpa3mepa
r u,B Q, MAY (Ta6n.2, NMpunox. 1)
15 1,5 150 12300
8,5 15 180 10450
6,5 1,5 90 14180
13 15 225 14300
19 1,5 450 ...850' 14500
7 1,5 150 16160
20 1,5 600 16500
30 1,5 260 22370
48 1,5 730 22600
26 1,5 750 26250
32 1,5 1000 26300
46 15 1530 ...1760° 26500
78 1,5 2200 34380
95 15 4000 34670
600 15 39000 ...46000 0067172
58 3 280 22750
125 45 1500 226267
650 6 4000 6767102
30 9 190...250 172650
50 9 225 25500
460 9 3600 526681
12 15 22 151635
30 22,5 65 172650

Ob6o3Havexue No CTaHAApTY laGapuTHbie
Mepbi
M3K |ANSI |NEDA |JIS CTC3B, |Dxh wim
FOCT,TY {LxBxH mm
SNIEMEHTbI
R1 N 910 UM 5 SUMS5 |R1;(293)" | 12x 30,2
RO3 AAA 24 UM4;SUM4 |R03;(286) |[105x445
1/3AA 145x 17,5
2/3AA 14,5 x 30
R6 |AA 15 UM3:SUM3 | R6; (316); |[14,5x50,5
“YpaH-M"
1/3A 15,6 x 16,4
A 15,6 x 49,8
R10 R10;(332) |21,8x373
R12 R12;(336) |21,5x60
1/2C 26,3 x 24,5
3/5C 26,4 x 30,2
R14 C 14 UM 2; SUM 2 | R 14; (343); |26,2x 50
“lOnutep-M”
1/2D 34,1x 37,8
R20 D 13 UM1;SUM1 | R20;(373); |34,1x615
“OpuoH-M” s
R 40 G 905; 906; R 40; AR40" | 67 x 172
911
BATAPEM
2R10 2R 10 21,86 x 4,6
3R12 3 R 12; (3336)] 62 x 22x 67
“MnaHerta”’
4R 25 4R25 67x67x102
6F22 |1604 6 UM 6; 6 F 22; 26,5x17,5x
S$-006P (“Kpona”) | 48,5
6F24 1600 25,4 x 50
6 F 100 1603 6 F 100 66 x 52 x 81
10F 15° 16x15x 35
15F 20 26 x 16 x 50
Mpumevanus:

1. [laHHbie MO @MKOCTH M Macce NpUONMKeHb!. PeanbHas eMxocTb

Yy YCOBEpLIEHCTBOBAHHbIX 31IEMEHTOB U 6aTapeit MoxeT 6biTb Ha 20 ...35%
BbilLe yKa3aHHoW B Tabnuue, HanpuMep 640 MA=4 — Ans aneMeHTa 316,
690 MA=y — Ans aneMeHTa R 6, 1000 MA-4 — Ans aneMeHTa “Ypan-M".

2. EMKOCTb aneMeHTos R 14 n “lOnutep-M" cootsetcTeenHo 1500

U 1750 MA-\.

144

I Y

3. EmxocTb aneMeHToB R 40, AR 40 (c s803gywHoin agenonspu3auven)
COOTBETCTBEHHO 39 1 46 A+
4. B cxobxax yka3aHbl 0603Ha4eHWs No CTapbIM CTaHAApTaMm.

5. barapesn 10 F 15 sbinyckaeTca B NpAMOYTroNbHbIX KOpNycax

CO CKpYrneHHbIMK Kpasmu TvnopasmMepa 151635 v 8 LMNMHApPHU4ECKUX vnn
NPAMOYTOMbHbLIX C CUITBHO CKPYrNEHHbIMK YrnaMu TunopasmMepa 16350
(14,6 . .16x34 ...35 Mm).
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AAHHBIE AJIKAIMYECKUX SNEMEHTOB U EATAPEN NO OCHOBHBLIM

fpunoxeuue 3

MEXAYHAPO/HbIM U OTEYECTBEHHbLIM CTAHAAPTAM

O603HavyeHve no cTaHgapTy laGapuTHbie
M3K |ANS! |NEDA |JIS |DIN |CTC3B, |&xH am
1 I_'_OCT,TY ___J;.XBXH,MM
ANEMEHTbBI
LR1 |L20 [910A |AMS (293)’ 12 x 30,2
LRO3 [L30 [24A |AM4 (286) 10,5 x 44,5
LR6 [L40 [15A |AM3 |40863/2|LR6; (A 316);|14,5x 50,5
BA 316;
“Can¢mp”,
316-BU
LR 9 40864 /2 15,5 x 6,1
LR 10 (A 332); 20,5 x 37
BA 332
LR14 [L70 [14A [AM2 |40865/2|LR 14; (A 343){ 26,2 x 50
BA 343
LR20 [L90 [13A [AM1 |40866/2|LR 20; (A 373)] 34,1x615
BA 373
LR 41 (A 3) 7,9x 3,6
LR 43 LR 43 11,6 x 4,2
LR 44 LR 44 11,6 x 5,4
LR53 [L15 [1129A 232 x 6,1
LR 54 11,6 x 3,05
LR 55 11,5 x 2,06
BATAPEN
21/3N 13 x 25,2
2 LR 50 16,9 x 42,2
3LR 12 62x22x 67
3 LR 50 16,8 x 50
4 LR 44 4R 44 13 x 25,2
6 LF 22’ AM 6 “KopyHa" | 265x175x485
10 LR54 15,1x16x34,9
15 LR53 16x26,2x508
Mpumevanusn:

1. B cxobkax gaHo 0bo3HaueHWe no cTapbiM CTaHgapTaM.
2. EMxocTb 3nemenTos LR 6 1 A 316 — 1100 MA-y, BA 316 — 2200 MA-y,
“Candoup”, 316 — BLj - 3500 MA-y.
3 EMmkocTb anemeHTa A 332 ~ 1300 MA-y, BA 332 ~ 2500 MA-u.
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Macca, Hanpsaxeuve | EMkocTb Lingp Tunopasmepa

r U, B Q, MA-Y (Tabn. 2, Mpunox. 1)
. |

9,5 15 650 12300

13 1,5 800 10450

25 1,5 1000 ...3700° 14500

3 15 170 1562

25 1,5 1300 ...2800° 22370

65 1,5 3000 ...8200° 26500

125 15 5500 ...16000° 34610

0,6 1,5 18 736

1,4 1,5 65 1142

2,3 15 95 1154

6,8..7,8 1,5 250 ...300 2359

1,2 1,5 40 1131

0,85 1,5 22 1121

9..14 3 80...175° 13250

23 3 580 17420

150 45 4400 226267

33 4,5 580 17500

12,5 6 95 13250

46 9 620 172650

17 15 22 151635

37 22,5 65 172650

4. EMkocTb anemenTa LR 14 —- 3000 MA-u, A 343 - 3400 MA-y,

BA 343 - 8200 MA-u.

5. EMkocTb anemetrita LR 20 - 6700 MA-y, A 373 - 5500 MA*y,

BA 373 - 16500 MA*y. 6 Mo pa3nuyHbIM CTaKZapTaM.

7. Barapen 6 LF 22 dmpMbl Daimon sbinyckaeTcs noa wwdpom 6 LR 61,

147



MNpunoxexue 4
3JIEMEHTOB U BATAPEA NO OCHOBHbIM

AAHHbLIE CEPEBPAHO-OKUCHbLIX (CEPEBPAHO-LUWHKOBLIX) W OTEYECTBEHHbIM CTAHAPTAM

MEXYHAPOZHbIM
Macca, Emkoctb Wngp TMnopasMepa
O6o3HayeHue nNo cTaHAapty ;:g:z;:'ﬂb'e r Q, MA*Y (Tang 2, npuno)x.ﬁ)
M3K  (ANSI [JiS CT C3B, Py
FOCT,TY  |wm E— -
s SNEMEHTbI 56 %34 0,4 15 534
SR41 [S4  |SR41(G3) CLi-21; CLH0,038 (7,9 x 3,6 3; 33 255; ;gg
SR41S |WS4 |SR41S(GS3) 79x36 16 80...100 1136
SR 42 cL}-0,08 11,6 x 3,6 by 80...100 1136
SR42S |WS10 (GS 11) 11,6 x 3,6 1’8 110...120 1142
SR43 [S11 [SR43;(G12)  |CU-32;CL-0,12 | 11,6 x 4,2 17 110..120 1142
SR43S |WS11 |SR43S;(GS12) 116x4,2 53 130...165 1154
SR44 [S15 (SR44;(G13)  |cU-0,18; 116 x 54 ’
3CUrA-02 A-Y-2
SR44S |WS15 |SR44S;(GS 13) 11,6 x 5,4 (2,25 ;3“ 108 1;21
SR 920 9,5 x 2,05 { 60...70 936
SR 45 SR 936 9,5 x 3,6 1 60...70 936
SR45S 9536 24..26 65...170 1156
SR47 |WS16 (GS 14) 11,6 x 5,6 P 70...75 754
SR48 |S6  |SR754;(G5) 7,9x 5,4 i 70...75 754
SR48S |WS6 |SR754S(GS5) 7,9x 5,4 19 70...80 1131
SR 54 SR 1130; (G 10) 11,6 3,05 19 70..80 1131
SR54S SR 1130 S; (GS 10) 11,6 x 3,05 09 38...45 1121
SR 55 SR 1120; (G 8) 11,6 x 2,1 09 38...45 1121
SR 55S SR 1120 S; (GS 8) 11,6x 2,1 0.85 48 926
SR 56 9,5 x 2,67 08 40...50 926
SR 57 SR 926 9,5 2,6 04 18...25 721
SR 58 SR 720; SR 721 7.9x 2,1 05 24..30 726
SR 59 SR 726; (G 2) 79x26 032 15...16 621
SR 60 SR 620 6,8 x 2,1 0.4 20 626
SR 626 6,8 x 26 06 30...36 921
SR 920 9,5 2,1 15 60 1131
CL-30 11,6 x 2,6 ’
BATAPEN
4SR44 ]4S15 |4SR44; (4G 13) 13 x 25,2 12 i =
2 Psp dupM, sbinycKaowwux 3NEMEHTbI C 0603Ha4EHKUEM NO peKOMeHaaLmn—
MpuMevaHus: AM M3K, gatoT pasHble eMKOCTH Kak C Y4ETOM CONPOTUBNEHUN HArPy3KK,
1 [Ins Boex anemenTos Uy = 1,5 1,55 B, ans 6arapeu 4 SR 44 U, = 6 B Tak U C yMeTOM Apyrux MpMeHHbix NapaMeTpos

3 OnemeHt SR 44 no craHpapty NEDA umeet 0603Havenue 1107 SO 149
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JAHHbIE PTYTHO-OKWCHbIX (PTYTHO-UWHKOBbBIX)

MEX/YHAPOHbIM
O603nayeHne nNo CTaHAapTy laGapuTHble
pasmepbi
M3K |ANSI NEDA |JIS CTC3B, |oxH,
FOCT, TY ([wmm
SNEMEHTbI
MRO7 |[WM15 H-C; HS-C 116x54
MR 08 H-B 11,6 x 3,5
MR1 M35 H-Ra 12 x 30,2
MR 6 MR 6 10,5 x 44,5
MR7 H-P 16,4 x 16,8
MR9 [M20 H-D PL 53 16 x 6,2
MR 19 H-L PL 85 30,8 x 17
MR41 (MS5; H-A; HS-A 79x 3,6
WM 15
MR42 [(WM10 H-B; HS-B | PL{ 31 11,6 x 3,6
(MP-31C)
MR 43 11,6 x 4,2
MR44 (M 15; H-C; HS-C 116x54
WM 15
MR48 (WM6 HS-5 79x54
MR 49 12x 29,5
MR50 |M40 H-P 16,4 x 16,8
MR51 |[M70 H-U 16,5 x 50
MR52 [M30 H-N PL 55 16,4 x 11,4
PL, 63 21x74
PL 65 21 x 13
PY 73 25,5 x 8,4
PL 75 25,5 x 13,5
PL| 82 30,1x94
PL| 83 30,1x 9,4
PL 93 31 x 60
BATAPEU
2MR 9 H-2D 17x 155
3MRY H-3D 3PL 53 17x215
4MRY H-4D 4Pl 53 17x 27
7TMR9 H-7D 17 x 50
2 MR 50 H-2P 17 x 33,5
3 MR 50 H-3P 17 x 50

SNEMEHTOB U BATAPEN N0 OCHOBHbIM
W OTEYECTBEHHbIM CTAHAPTAM

NMpunoxeuune 5

Macca, EmKOCTb Hanpsxenvwe | LUndp Tunopasmepa
r Q, MA-y U, B (Tabn.2, Mpunox. 1)
L===-= ———t
2,2..27 200 (125) 1,35 1154
1,2..1,5 55...70 1,35 1136
12 800 1,35 12300
25 1700 1,35 14500
14 800 1,35 16160
4,2..4,6 250...360 1,35 1562
43 3000 1,35 30170
0,75..08 |50 1,35 736
14..1,6 110 1,35 1136
19 150 1,35 1142
22..26 200...230 1,35 1154
1,4 95 1,35 754
13 640 1,4 12300
12...14 800 ... 1000 1,35 16160
36 2500 1,35 17500
8.9 450...500 1,35 16110
11 700 1,34 2174
18,1 1500 1,34 21130
17,2 1200 1,34 2684
27,3 2200 1,34 26140
30 2000 1,34 3094
28,2 2000 1,34 3094
170 13000 1,34 34610
10 250 ... 360 2,7 17150
15 250...360 4,05 17220
20 360 54 17270
31 360 9,45 17500
26 1000 2,7 17340
38 1000 4,05 17500
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AAHHbLIE PTYTHO-OKUCHbBIX (PTYTHO-LUUHKOBbIX)

) Npunoxexue 5 (oxkoHyaHue)
SNEMEHTOB WU BATAPEN NO OCHOBHbLIM
W OTEMECTBEHHbIM CTAHQAPTAM

MEXAYHAPO[HbBIM
O603Ha4eHve NO CTaHAAPTY FaBapuTHbie
paaMepbi
M3K |ANSI NEDA |JIS CTC3B, Ioyh,
FOCT, TY  |mm
BATAPEY
2 MR 52 H-2N 2PU55¢ [17x23
3 MR 52 H-3N 3PUS5¢c [17x35
4PU55¢ [16,2x53
5PUS5¢c {16,2x66
QNEMEHTbI
N4 5,6 x 3,4
NRO1 |N25 11,6 x 14,5
NRO7 [N15 HM-C 11,6 x 5,4
NR 08 11,6 x3,5
NR1 [N35 11,9x 29
NR6 |N55 15M 14,2 x 50
NR9 |N20 1104 M 15,6 x 6,1
NR41 |[NS5;WN5 HM-A 7,9x3,6
NR42 |N 10 1106 M 11,6 x 3,6
WN 10
NR43 [N 11,6 x 4,2
N 12 126 x 7,3
NR44 |N15; HM-C 11,6 x 5,4
WN 15
NR48 (N6 7,9x53
N 36 10,5 x 44,5
NR50 |N40 1100 M 159x 16,8
NR52 |N30 1105M [HM-N 15,9 x 11,2
N 60 25 x 16,8
N 70 16,3 x 50
N 100 32 x 61,1
WN 8 11,6 x3,7
BATAPEX
4 NR 42 15,2 X 20,5
4 NR 43 12,7x 20,5
4 NR 52 17 x 45
6 PLj 63 23 x 48

1562

Macca, EMKoCTD Hanpsxenwe | Ludp Tunopasmepa
r Q, MA-Yy U,B (Tabn.2, NMpunox. 1)
19 450 2,7 17230
28 450 4,05 17340
40 450 54 16530
50 450 " 6,7 16660
0,4 25 14 534
4,8 480 14 11150
2,6 180...210 14 1154
1,5 100 14 1136
11 800 14 12300
30 2400 1,4 14500
4,5 250...350 14 1562
0,8 45...50 14 736
1,5 120 14 1136
2 150 14 1142
3,8 300 14 1273
2,3..25 210...240 14 1154
1..1,2 85 1,4 754
14,7 1100 14 10450
12 1000 14 16160
9 450...650 1,4 16110
38 2800 14 25170
42 3100 1,4 16500
196 14700 14 34610
1,7 130 14 1136
7.8 100 5,6 15200
7,7..9,2 150 5,6 13200
34 .40 500 54..56 17450
72 600 7,2 23480
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Npunoxeuune 6

CBOAHbIE AAHHLIE NO UCKOBbLIM 3IEMEHTAM OBLIEIO
NPUMEHEHWUA (HACbI, KAJIbKYJIATOPDI) PASJIMYHBIX ®UPM

®OupmenHoe CucteMa w wudp || DupmeHHoe Cuctema ¥ wHdp
obo3HayeHwe | TMNOpa3Mepa 06o3HayeHne TMNOpa3Mepa
1 2 3 4
®upma Baren
B-33 CL|-936 B-410 CL - 721
B-36 CL|- 1136 B-411 CY - 726
B-40 CYy- 1121 B-413 CL - 926
B-42 CL - 1154 B-415 cy - 921
B-44 CL - 1142 B -417 Cl| - 916
B-47 CY - 736 8 - 420 CL - 621
B-48 CL - 754 B-675 ClU~1154
B - 49 ClY - 1131
®upma Berec
B-MR 41 PY - 736 B-SR48H CLIC - 754
B-MR 42 PL| - 1136 B-SR48 L CU-754
B-MR 43 PL - 1142 B-SR 54 H cuc - 1131
B-MR 44 PL - 1154 B-SR 54 L CL - 1131
B-MR 48 PL| - 754 B-SR55H CLIC - 1121
B-SR41 H CUC - 736 B-SR55 L CLl-1121
B-SR41L Cl - 736 B-SR 56 L CL| - 926
B-SR42H CLC - 1136 B-SR 57 L Cl - 726
B-SR 42 | CL{- 1136 B-SR 58 L CL - 721
8-SR 43 H CLC - 1142 B-SR 60 L CL| - 621
B-SR43 L cy-1142 B-SR 4031 CL - 621
B-SR 44 H CLC - 1154 B-SR 4531 CL{ - 921
B-SR 44 L Cl{~ 1156 B-SR 4131 Ccly - 721
B-SR451L CL - 936
154

NMpogonxexnne npun. 6

CR-13

CR - 41

CR-312
CR-573
CR - 675
CS -101
CS-102
CS - 111

02
05
06

®upma Bulova

PL| - 736 l 255
PL| - 1136 260
CL - 754 317
CL| - 1142 601
PL - 1136 602
PL - 1136 603
PL} - 833 604
CL|-1142 605
CLC - 1154 606
CL{- 1136 607
CL -736 608
CLC - 736 609
®upma Croatia
PL| - 754 CS—112
PL{ - 1142 CS -201
PL| - 736 CS - 202
PL| - 1136 CS-203
PL{- 1154 CS -211
ClU - 754 CS-212
ClL - 736 CS-213
CLC - 754
®upma Citizen
PL| - 736 30
PL| - 1136 31
PL - 1154 34

CLC - 754
CLC - 1142
cL - 1121
cU - 721
CLy - 621
CLIC — 1131

Ccuc - 1136

CL| - 921
CLy - 626
cL ~ 726
CL - 1116
CLC - 1121

CLIC - 736
CL| - 1154
CL - 1142
CL - 1136
CLIC - 1154
CLIC - 1142
CLIC - 1136

CLC - 1121
CL{ - 921
CL - 621
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Mpogonxexue npun. 6

lIpogonxexnne npun.

1 2 3 4
3
361 CLC - 721 395 CL| - 926
362 cU - 721 396 CLC - 726
364 Cl, - 621 397 CL - 726
365 CUC - 1116 399 CLIC - 926
366 cU - 1116 “
®upma Hellesens
HRW - 30 CLIC - 1121 HRW - 44 CLIC - 1142
HRW - 36 ClU-1136 HRW - 47 cuC - 736
HRW - 39 CLl - 1131 HRW - 48 CLIC - 754
HRW - 40 Ctl- 112t HRW - 56 PLl - 1136
HRW - 42 CLIC - 1154
®upwma Hitachi Maxell
G 10 CU - 1131 SR-726 W |CLIC-726
G12W cucC - 1142 SR-754 SW |CL-754
G13W CUC - 1154 SR-754W |CLIC - 754
SR-41SW |CL-736 SR-916 SW |CLl-916
SR-41W CLC - 736 SR-920 SW |CU -921
SR-43SW | Cl-1142 SR-920W |CLC - 921
SR-43 W CUC - 1142 SR-926 SW [CL|-926
SR-44SW |CU-1156 SR-926 W |CLC-926
SR-44W CUC - 1154 SR -927 SW! |CLl -926
SR-616SW |CL-616 SR-936 SW |CL-936
SR-621 SW | CL|~ 621 SR-1116 SW |CL|~ 1116
SR-626 SW | CL|-626 SR-1120SW |CU- 1121
SR-716 SW | CU-716 SR-1120W |CLC - 112t

2 3 4
08 CL{- 1156 39 Cl - 626
13 CuC - 736 44 CLIC - 926
15 CLC - 1131 45 CL - 916
16 CL - 1142 46 CU-1116
17 CLl - 936 28001 Cll-1142
18 cy-736 280-11 cuC - 1142
20 CL- 926 280-13 cuc - 736
21 CLC - 1142 280-15 CLIC - 1131
24 CL - 1131 280-18 Cl - 736
27 Cl - 1121 280-24 Cl] - 113t
29 Cy-721 280-27 cuc - 1121
®upma Eveready UCAR
301 CL - 1142 370 CLIC - 921
303 ClLl- 1156 371 cy - 921
309 Cl| - 754 373 Cl-916
313 PL - 1154 377 CL| - 626
315 CU-716 381 cy - 1121
321 CL - 616 384 CL - 736
323 P - 754 386 CLIC - 1142
325 PL - 736 387 PL - 1136
329 CU - 731 388 PL| - 833
343 PL - 1136 389 CLIC - 1131
344 cy-1136 390 CL - 1131
350 CLC-1136 391 cuc-1121
354 PL - 1142 392 cuC - 736
355 CLIC — 1548 393 CUC - 754
357 CLIC - 1154 “ 394 CLl - 936
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1 Ovpaua anemenTa SR — 927 SW Ha 20% 6onbiwe oTgaum
aneMeHTa SR — 926 SW npu npakTu4ecky 04WHAKOBbIX rabapuTHbIX

pa3Mepax
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Ipogonxexue npun. 6

Mpogonxenue npun. 6

3

1 2 3 4
SR-721SW | CL-721 SR - 1130 SW | CL| - 1131
SR-721W | CLC-721 SR-1130W | CLUC - 1131
SR-726 SW | CL|-726

®upma Mallory Duracetl
D - 301 CL - 1142 WH -3 PL - 1154
D - 303 CU- 1156 WH -8 PL|- 1136
D-309 CU - 754 WS - 11 CU - 1142
D-313 PL|- 1154 WS - 12 Cl - 1136
D-323 PL| - 754 WS - 14 ClU - 1156
D-325 PL - 736 10L13 CU - 754
D - 343 PLI- 1136 10L 14 CLC-1154
D -350 cLUC - 11362 10L 15 CL|~736
D - 354 PL|- 1142 10 L 120 CLIC-1136
D - 355 CLC-1548 10L 122 CLIC-1131
D - 357 CUC-1154 10L 123 CLIC-754
D - 381 CL| - 1121 | 10L 124 cuC-1142
D - 386 CUC-1142 | 10L 125 CLIC - 736
D - 387 PL- 1136 10L 126 CL|- 936
D - 388 PL - 833 101129 CLIC - 1548
D - 389 cuC - 11313 10 L 130 CLC - 1121
D - 391 CLIC - 1121 10R 10 PL| - 833
D -392 CLC - 736 10R 123 PL - 754
D - 393 CUC - 754 10 R 124 PL - 1142
D -394 CU-936 10 R 125 PL - 736
W2 PL| - 11364 10 R 130 CL| - 1121

2 B HeKOTOPbIX HOBbIX KaTanorax BbicoTa anemeHTa D 350 /10 L 120
yka3saHa He 3,6, a2 4,2 MM
3 3nemeHT D ~ 389 vMeeT BLICOTY 2,8 MM 1 BMKOCTL 70 MA*Y
4 3nemeHT W 2 umeeT BbicoTy 3,48 MM 1 eMKOCTb 80 MA-Y

158

1 2 3 4
®upma Mazda (SAFT / Mazda)
M - 03 PLl- 1136 S-12 CL - 1136
M - 05 PL - 736 S-15 CLC - 754
M- 08 PU - 754 S-17 CUC - 1131
M-13 PL| - 1154 S-19 CL| - 721
S-01 CL| - 1142 S-23 cucC - 1121
S-02 CUC - 736 S-25 CL - 926
S-06 CUC - 1142 S-26 ClLl-726
S-07 CLIC - 1154 S-27 Cl| - 936
S-09 CL| - 1154 S-29 CLIC - 726
S-10 CU - 736 S-34 CL| - 1121
S-11 Cl - 1131
®upma National Panasonic
WH - 1 PU - 736 WL - 10 CLIC - 1131
WH-3 PU - 1154 WL - 11 CLIC - 1142
WH - 4 PU- 1136 WL - 14 CLIC - 1154
WH-6 PL - 754 WS - 1 ClL|-736
WH-8 PL|- 1136 WS -6 CLl - 754
WH-12NM  |PL - 1136 WS -10 CL| - 1131
WL -1 CUC -736 WS - 11 Cl| - 1142
WL-5 CUC -1121 WS -12 ClU-1136
WL-6 CUC - 754 WS -14 CU - 1156
®upma Ray-O-Vac ESB

RW - 12 Cl - 1154 RW - 18 CL ~ 754
RW - 14 Cl]- 1142 RW - 22 CLUC -1154
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Npogonxexne npun. 6

1 2 | s :
RW - 24 cUC-1142 || RW-51 PL| - 1136
RW - 25 CUC-1548 | RW-52 PL| - 1154
RW — 27 CLC - 736 RW — 54 P - 1142
RW ~ 28 CLIC - 754 RW - 56 P - 1136
RW - 30 CLy - 1121 RW - 57 PL| - 736
RW - 32 CLi- 1156 II RW — 58 PL - 754
RW - 33 CLy - 936 RW - 310 cL - 721
RW - 34 ClLL - 1142 RW — 311 CLl- 726
RW ~ 36 CU-1136 | RW-313 CLy - 926
RW - 37 ClU - 736 RW - 315 CL| - 921
RW - 38 ClLl - 754 RW - 316 CL - 716
RW — 39 ClL - 1131 RW — 317 CLL - 916
RW - 40 CUC-1121 | RW-318 Cl-1116
RW - 42 CLC-1154 | RW-320 Cll - 621
RW - 44 CUC-1142 || RW-410 CLIC - 721
RW - 47 CUC - 736 RW - 411 cLC - 726
RW - 48 CLC - 754 RW - 413 CLIC - 926
RW - 49 CUC-1131 || RW-415 CLIC - 921
®upma Renata

1 CLL - 1142 18 CLIC - 731
2 CLIC - 736 19 cl - 721
3 PL| - 1136 23 CUC - 1121
4 PL - 1142 23 CLl - 1121
5 PU - 736 24 CLl - 731
6 cuc-1142 | 25 CL| - 926
7 cuC-1154 | 26 CU - 726
8 PL| - 754 27 CL| - 936
9 CLL- 1156 CLIC - 726

" 29

fMpogonxexnune npun.
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10
1B
12
13
14
15
16
17

BM - 03
BM - 08
BS - 01
BS - 02
BS - 06
BS - 07
BS-09
BS-10
BS - 11
BS-12
BS-15
BS - 17
BS-19
BS -23
BS-25

SB - AB
SB — AF

2 3
CL - 736 30
Cl-1131 31
CU-1136 34
PU ~ 1154 35
CLC - 1136 37
CLC - 754 38
Cl| - 754 40
CLC - 1131 41

Oupma SAFT Leclanche
PU- 1136 BS - 26
P - 754 BS - 27
CU-1142 BS - 31
CUC-736 BS - 34
CLC - 1142 M- 03
CUC - 1154 S ~ 01
CLi- 1154 S-02
CL - 736 S - 06
CUy-1131 S-07
CL| - 1136 S - 09
CLUC - 754 S-11
CLIC - 1131 S-12
cy-721 S-15
cuc - 1121 S-17
CL - 926 S-23
Oupma Seiko

ClU - 1142 SB--BU
ClU-616 SB-DS

4

CU - 921
CU - 621
CcU - 1121
CLC - 926
CL - 626
CU-616
Y- 716
Cl - 916

CU-726
CU - 936
CL - 621
CL - 1121
PL| - 1136
CL - 1142
CLC - 736
CUC - 1142
CLC - 1154
CL - 1156
CL - 1131
CL - 1136
CLC - 754
CLC - 1131
CUC - 1121

CLC - 1131
C - 1121
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lMpogonxexue npun. 6

Mpogonxexne npun.

1 2 ﬂ 3 4
SB - AG CL| - 621 SB-B 1 CLIC - 736
SB - AJ CL-916 SB-B 3 CLC - 754
SB - AK CY - 721 SB-B 8 CUC - 1142
SB - AL CcYy - 726 SB-B 9 CUC - 1154
SB - AN CL - 921 SB-C 1 Pl -736
SB - AP ClL - 926 SB-C3 PL - 754
SB - AS Cl - 1121 SB-C8 PU~ 1142
SB - AU Cy- 1131 SB-DG CL - 621
SB-A1 CL -736 SB-DK CcuU - 721
SB-A4 Cl-936 SB-DL Cl - 726
SB-AS8 Cl - 1142 SB-DS CU-1121
SB-A9 CLi-1156 SB-DU Cl - 1131
SB - BL CUC - 726 SB-D 1 CLl - 736
SB - BP CLUC - 926 SB-D 8 ClU - 1142
SB - BS cuc- 1121 SB-EP ClL| - 926
®upma Sunrise
SR-41W CLUC-736 WL -1 CLC-736
SR-43W CLIC ~ 1142 WL-6 CUC - 754
SR - 44 W CLIC - 1154 WL - 10 ClUC - 1131
SR-48W CUC - 754 WL - 11 CUC - 1142
SR-1130 W | CLC - 1131 WL - 14 CLIC - 1154
®upma Sylva

57 CLIC - 1154 91 Cl - 1121
62 CL| - 721 92 CLUC - 736
64 CL - 621 93 CL| - 754

71 CL - 921 94 CL{ - 936
76 CL| - 1154 95 CL - 926

2 3 4
77 CL| - 626 06 CLIC - 726
84 CL| - 736 97 CL-726
86 cU - 1142 99 CUC - 926
89 CL| - 1131
®upma Timex
A CL|- 1156 T CL| - 621
B PL| - 1136 Vv CLIC - 726
C PL| - 754 W Cl -726
D ClL|- 1142 043 Cl| - 754
E CL| - 1142 044 Cl - 736
F CLIC - 754 171 Cl - 921
H CLIC - 1142 181 CH - 1121
| CLIC - 1154 190 CL| - 1131
K CLIC - 736 194 Cll - 936
L CLC - 1121 195 CL|-926
M CL|C - 1131 197 ClL|-726
S CL| - 721
®upma Toshiba
DPT CL - 916 SR-720W | CLC - 721
DPV CU - 616 SR-726SW |CL-726
DIM CLIC - 721 SR-726W | CLC-726
DI1T cu - 921 SR -916 SW° | CL|- 916
D1U CL - 721 SR-926 SW | Cl|-926
DtV Cl - 621 SR-926 W | CLIC-926
D2L CLIC — 926 SR - 927 SW5 | CL| - 926
D2M CUC - 726 SR-1116 SW | CL| - 1116
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5 JnemeHTbi SR - 916 SW u SR - 927 SW umetoT guamMeTp 9,4 Mm
(BMeCTO CTaHAapTHOro 9,5 MM)
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NMpogonmxexune npus. 6

D2T

D2U

D2V

GOS
Gou
G1K

G 10

G12

G13

H-B

H-C
HM - A
SR - 41 SW
SR-41W
SR - 43 SW
SR-43W
SR - 44 SW
SR-44W
SR - 516 SW
SR - 521 SW
SR - 616 SW
SR - 621 SW
SR —721 SW

V-7081W
V-7083 W
V-7086 W
V-7087 W
V-7088 W

2 3
CL| - 926 SR - 1120 SW
CU-726 SR-1120 W
Cl - 626 SR - 1130 SW
CLl- 1116 " SR-1130 W
CLi~ 716 WG -3
cuc - 1121 WG - 10
CLIC - 1131 WG - 12
CLC - 1142 WS - 14
CLl - 1154 WGS - 10
PLl- 1136 WGS - 12
PL - 1154 WOK
PLl - 736 WO0S
CU-736 WOT
CLIC - 736 wou
CL| - 1142 W1K
CLIC - 1142 Wi1M
CL - 1154 W1S
CLC - 1154 W1iU
CL - 516 W1V
Ccu-522 walL
CU - 616 W2M
CU - 621 waT
Ccu-721 wau

®upma Varta

PL - 1154 529
PL]-833 530
Pl - 754 531
PL] - 736 532
PL -~ 1142 533

4

cU - 1121
CLC - 1121
cL - 1131
CUC - 1131
CL - 736
CLC - 1131
CUC - 1142
CLl - 1154
CL - 1131
ClU - 1142
cuc - 1116
Cl-1116
Cl -916
CcU-716
cuC - 1121
CLC - 721
cU - 1121
cL - 721
CL - 621
CLIC - 926
CLC - 726
Cl - 926
CY-726

CU-1136
CU-716
CL - 621
cy - 721

OkoHvanue npun. 6

1

| — =

V-7083 W
501
502
503
506
507
508
509
521
523
524
525
526
527

PL| - 1136

528

2

PL| - 1154
PL - 1136
PL| - 833
PL| - 754
PL| - 736
PL| - 1142
PL| - 1136
ClL - 1154
CU - 926
Cl| - 936
CL| - 731
Cl - 754
Cl - 736
CL - 1142

4 3 ;
P

534 CcL| - 1131
536 Cl| - 726
537 CL - 921
539 CU - 916
540 Cl - 616
541 CUC - 1154
543 CL| - 926
544 CUC - 1131
546 CUC - 754
547 CLC - 736
548 CUC - 1142
549 cuC - 1136
553 CLC - 1121
554 CLC - 1131
556 CLC - 726

MpunoxeHue 7
ABBEPEBUATYPbl OBO3HAYEHUN ®UPM

CU - 1121

Baren

Berec

Bulova

Croatia

Citizen
Eveready UCAR
Hellesens
Hitachi Maxell
Mallory Duracell

Mazda
(SAFT /Mazda)

ANA NPUNOXEHUSA 8
OupMa AGGpesuaTypa I] ®upma AG6pesuaTypa
BAR National NAP
Panasonic
BER Ray-O-Vac ESB | ROV
BUL Renata REN
CRO SAFT Leclanche SAL
CIT Seiko SEl
EUC Sunrise SUR
HEL Sylva SYL
HIM Timex TIM
MAD Toshiba TOS
SAM Varta VAR
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MpuaoxeHue 8

BO3MOXXHbIE 3AMEHb! UMAOPTHBIX MAJIbBAHUHECKUX IJIEMEHTOB
HA OTEYECTBEHHbIE (c npuMepHbiM COXpaHeHWeM cpoxa cayX6bi)

O6o3HaveHne | AGGpesuarypa Cwcrema v wndp| OrevecTBEeHHbIA
aNeMeHTa bupmb! TunopasMepa aHanor
1 2 3 4
A TIM CL| - 1156 SR - 44
B TIM PL - 1136 R-42
B-33 BAR CLl - 936 SR - 57
B-36 BAR ClL| - 1136 SR - 42
B -40 BAR CL - 1121 SR - 55
B-42 BAR CLl - 1154 SR - 44
B - 44 BAR CL - 1142 SR - 43
B -47 BAR CL-736 SR - 41
B-48 BAR CL - 754 SR - 48
B - 49 BAR CL - 1131 SR - 54
B-410 BAR CL - 721 SR - 58
B — 411 BAR CU -726 SR - 59
B-413 BAR CL| - 926 SR - 57
B-415 BAR CL - 921 R - 69"
B-417 BAR Cl| - 916 R - 68"
B - 420 BAR CL - 621 SR - 60
B - 675 BAR PL| - 1154 R - 44
BM - 03 SAL PL| - 1136 R-42
BM - 08 SAL PL{ - 754 R-48
B - MR 41 BER PL{ - 736 R - 41
B-MR-42 |BER PL~ 1136 R- 42
B-MR-44 |[BER PL{- 1154 R-44
B - MR 48 BER PL| - 754 R-48
BS - 01 SAL CU - 1142 SR -43
BS - 02 SAL CLC - 736 SR - 41

Npogonxenne npun. 8

1 3 4
BS - 06 SAL CUC-1142 [SR-43
BS - 07 SAL CUC-1154 | SR - 44
BS - 09 SAL CUC-1154 | SR - 44
BS - 10 SAL CU - 736 SR - 41
BS - 11 SAL CL - 1131 SR - 54
BS - 12 SAL CU-1136 SR - 42
BS - 15 SAL CUC-754 | SR-48
BS - 17 SAL CUC-1131 |SR-54
BS - 19 SAL cU- 721 SR - 58
BS - 23 SAL cuc-1121 | TR-55
BS - 25 SAL CL - 926 SR - 57
BS - 26 SAL CU - 726 SR - 59
BS - 27 SAL ClU - 936 TR - 57
BS - 31 SAL CL| - 621 SR - 60
BS - 34 SAL cLU - 1121 SR - 55
B-SR41H |BER ClY-736 SR - 41
B-SR41L |[BER Cuc-736 | TR- 41
B-SR42H |BER CUC-1136 |TR-42
B-SR42L |BER ClU-1136 SR - 42
B-SR43H |[BER CU - 1142 SR - 43
B-SR43L [BER CUC-1142 |TR-43
B-SR44H |BER CL{- 1154 SR - 44
B-SR44L [BER CU-1156  |SR-44
B-SR45L |BER CLl - 936 TR - 57
B-SR48H [BER CUC-754 | TR -48
B-SR48L (BER CU - 754 SR - 48
B-SR54H |BER CUC-1131 |TR-54
B-SR54L |BER CL ~ 1131 SR - 54
B-SR55H |BER cuc-1121  |TR-55
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fpogonxenue npun. 8

Npogonxenne npun. 8

1 3 4
B-SR55L |BER CL - 1121 SR - 55
B-SR56L |BER Cl| - 926 SR - 57
B-SR57L |BER CL| - 726 SR - 59
B-SR58L |BER CY - 721 SR - 58
B-SR60L |BER CL - 621 SR - 60
B-SR4031 |BER CL - 621 SR - 60
B-SR4531 |BER CL - 921 R - 69"
B-SR4131 |BER cuy - 721 SR - 58
C TIM PL - 754 R - 48
CR-13 CRO PL| - 754 R - 48
CR - 41 CRO PL - 1142 MR - 43
CR - 312 CRO PLl - 736 R - 41
CR-573 CRO PL - 1136 R - 42
CR - 675 CRO PL| - 1154 R - 44
CS - 101 CRC . CL| - 754 SR - 48
CS - 109 CRO CL| - 736 SR - 41
CS - 111 CRO Cuc-754 | TR-48
CS-112 CRO CUC-736 | TR -4t
CS - 201 CRO CUC-1154 |TR-44
CS - 202 CRO CL| - 1142 SR - 43
CS - 203 CRO CLl - 1136 SR - 42
CS - 211 CRO CUC-1154 | TR- 44
CS - 212 CRO CUC-1142 | TR-43
CS -213 CRO CUC-1136 |[TR-42
D TIM CL| - 1142 SR - 43
DPT TOS CLl - 916 R - 68"
DPV TOS CL|- 616 R - 65*
D1M TOS oL - 721 SR - 58
D1T TOS CU - 921 R - 69

168

1 3 4
D1U TOS CcY - 721 SR - 58
D1V TOS CU - 621 SR - 60
D2L TOS CL| - 926 SR - 57
D2 M TOS CUC-726 | SR-59
D2T TOS CLl - 926 SR - 57
D2U TOS | CU - 726 SR - 59
D2V TOS CLl - 626 R - 66*
D - 301 MAD CU - 1142 SR - 43
D - 303 MAD CL - 1156 SR - 44
D - 309 MAD CU - 754 cL 21
D - 313 MAD | PL - 1154 R - 44
D - 323 MAD PL| - 754 R - 48
D - 325 MAD PL| - 736 R - 58*
D - 343 MAD PL| - 1136 R - 42
D - 350 MAD cuc-113 | TR-42
D - 354 MAD PL - 1142 R - 43
D - 357 MAD CUC-1154 | TR - 44
D - 381 MAD cL - 1121 SR - 55
D - 386 MAD CUC-1142 | TR -43
D - 387 MAD PLl - 1136 R - 42
D - 389 MAD CUC-1131 |TR-54
D - 391 MAD cuc-1121 | TR-55
D - 392 MAD cuc-736 |TR-41
D - 393 MAD cuc-7s4 | TR-48
D - 394 MAD CLl - 936 TR - 57
E TIM CL - 1142 SR 43
F TIM cuc-754 | TR- 48
GOS T0S CLU - 1116 SR - 55
GoU T0S ClU - 716 R- 67"
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Mpogonxenne npun. 8

fpogonxenune npun. 8

1 2 3 4
Tﬂ 1 3 4
——— = —

1 0S cuc-1121 | TR-55 1
1K ! H RW - 22 ROV Cl - 1154 SR - 44
G 10 HIM, TOS CL| - 1131 SR - 54

RW - 24 ROV CUC-1142 |TR-43
G 12 TOS CLUC-1142 |TR-43

RW — 27 ROV CuUC-736 | TR- 41
G12W HIM CUC- 1142 | TR-43

RW - 28 ROV CUC-754 | TR-48
G 13 TOS Cl - 1154 SR - 44 W 30 oV o -
G13W HIM CUC-1154 [TR-44  CU- - 55

RW - 32 ROV | CLl-1156 | TR -44
H TIM cuc-1142 | TR-43 |
H-B TOS PL - 1136 R - 42 i

RW - 34 ROV | CLl-1142 | SR-43
H-C TOS PL - 1154 R - 44 \

RW - 36 ROV | clU- 1136 SR - 42
HM - A TOS PL - 736 R- 41 |

RW - 37 ROV | cL-736 SR - 41
HRW-30 | HEL cuc-1121 | TR-55 W38 o oty o
HRW-36 | HEL CU-1136 | SR-42 W10 o CU-1131 SR-48
HRW-39  |HEL CL - 1131 SR - 54 | CU- - 54

RW - 40 ROV | CLIC-1121 | SR-55
HRW-40 | HEL cy - 1121 SR - 55 - o Pl il
HRW-42 | HEL CUC-1154 | TR-44 oW s Sov | cuc - 1154 i - 4
HRW-44 | HEL cuc-1142 | TR-43 RW - 47 ROV | cuc ] 7342 Ta
HRW-48 | HEL CUC-754 | TR-48 RW — 48 ROV | cuc _ 753 1R i
HRW - 56 HEL PL| - 1136 R - 42 W a5 o | CLIC- R-48
J TIM CUC-1154 |TR-44 Wt cov | U -11 131 | TR-54
K TIM cuc-736 |TR-#4 W - o0 rov | zu - 1136 R-42
L TIM cuc-1121 | TR-55 o o FJu—1154 R - 44
M TIM CLIC - 1131 TR - 54 AW - 56 oV u—ngz R-43
M- 03 SAM, SAL PL| - 1136 R - 42 . o ?44; 6 R - 42
M- 05 SAM PL - 736 R - 41 W o o | PH - ;52 R - 41
M- 08 SAM PL| - 754 R - 48 W10 oy CH- iy R-48
M- 13 SAM PU-1154 {R-44 W a1 rov CH- 2 SR - 58
RW - 12 ROV CLl - 1154 SR - 44 W 13 o CLI - 726 SR - 59
RW - 14 ROV Cl-1142 | SR-43 W ate Sov CLI - 926 SR - 53
RW ~ 18 ROV CL| - 754 SR - 48 U - 821 R - 69

RW - 316 ROV CU-716 R-67"

171




Ilpogonxxexue npun. 8

lpogonxenne npun. 8

1 2 Jl 3 4
RW — 317 ROV ClU-916 R - 68
RW - 318 ROV ClU-1116 SR - 55
RW - 320 ROV CU - 621 SR - 60
RW - 410 ROV cU - 721 SR - 58
RW — 411 ROV CUC-72%6 | SR -59
RW — 413 ROV CUC-92% | SR-57
RW - 415 ROV CLC - 921 R - 69*
S TIM CL - 721 SR - 58
S - 01 SAM; SAL CU - 1142 SR - 43
S - 02 SAM:; SAL CUC-736 | SR - 41
S - 06 SAM:; SAL CUC-1142 | SR-43
S - 07 SAM; SAL CLUC-1154 |TR~44
S - 09 SAM; SAL Cl - 1154 SR - 44
S -10 SAM Cl - 736 SR - 41
S - 11 SAM; SAL CU - 1131 SR - 54
S~ 12 SAM; SAL CU-1136 SR - 42
S-15 SAM; SAL cuc-754 | TR-48
S - 17 SAM:; SAL cuc-1131 | SR-54
S-19 SAM CL - 721 SR - 58
S-23 SAM; SAL cuc-1121 | TR-55
S - 25 SAM CU - 926 SR - 57
S - 26 SAM CL| - 726 SR - 59
S-27 SAM | cu-936 TR - 57
S -29 SAM cuc-726 | TR-59
S-34 SAM CL - 1121 SR - 55
SB - AB SE| CL - 1142 SR - 43
SB - AF SE Cl - 616 R - 65*
SB - AG SE| Cl - 621 SR - 60
SB - AJ SE| CY-916 R - 68*

SB - AK
SB - AL
SB - AN
SB - AP
SB - AS
SB ~ AU
SB-A1
SB-A4
SB-A8
SB-AS9
SB ~BL
SB - BP
SB -BS
SB-BU
SB - DS
SB - B1
SB - B3
SB - B8
SB - B9
SB-C3
SB-C8
SB-DG
SB - DK
SB - DL
SB - DS
SB - DU
SB - D1
SB - D8
SB - EP

SEI
SEl
SEI
SEI
SE!
SEI
SEI
SEI
SEI
SEl
SEI
SEI
SEI
SEI
SEl
SEl
SEI
SEl
SEI
SEI
SE|
SEI
SEI
SEI
SEI
SEi
SEI
SEI
SEI

2 || 3

cu - 721
CU - 726
CL| - 921
CL - 926
CL - 1121
CU - 1131
CL - 736
CLl - 936
CU - 1142
CU - 1156
CUC - 726
CUC - 926
CUC - 1121
CLC - 1131
CU - 1121
CLC - 736
CLC - 754
CUC - 1142
CLC - 1154
PL| - 754
PL| - 1142
CU - 621
cu - 721
CcU - 726
CL - 1121
CU - 1131
CL - 736
CU - 1142
CL - 926

4

—_—

SR - 58
SR - 59
R - 69*
SR ~ 57
SR - 55
SR - 54
SR - 41
TR - 57
SR - 43
TR - 44
TR - 59
TR - 57
TR - 55
TR - 54
SR - 55
TR - 41
TR - 48
TR - 43
TR - 44
R-48
R -43
SR - 60
SR - 58
SR - 59
SR - 55
SR - 54
SR - 41
SR - 43
SR - 57

72
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Npogonxenne npun. 8

flpogonxexnne npun. 8

1 2 3 4
-1 p—
SR - 41 SW HIM; TOS CL - 736 SR-41
SR-41W HIM; SUR; TOS | CUC - 736 TR - 41
SR-43SW | HIM; TOS ChLl - 1142 SR - 43
SR - 43 W HIM, SUR; TOS | CLIC-1142 | TR-43
SR-44SW [ HIM; TOS Cll - 1154 SR - 44
SR-44W HIM; SUR: TOS || CUC-1154 | TR -44
SR-516 SW | TOS CU -516 R-62*
SR - 521 SW | TOS Cl - 522 R-63"
SR-616 SW | HIM; TOS CU - 616 R-65"
SR - 621 SW | HIM; TOS CL| - 621 SR - 60
SR -626 SW | HIM CU - 626 R-66"
SR-716 SW [ HIM CU-716 R-67"
SR-720W | TOS CUC - 721 TR - 58
SR-~-721 SW | HIM; TOS CU -721 SR - 58
SR-721W | HIM cU-721 SR - 58
SR -726 SW | HIM, TOS CH -726 SR - 59
SR-726 W | HIM; TOS CuC - 726 TR - 59
SR - 754 SW | HIM Cl| - 754 SR - 48
SR-754W | HM CLIC - 754 TR - 48
SR-916 SW | HIM; TOS Cl - 916 R - 68"
SR -920 SW | HIM CLl - 921 R - 69*
SR-920W | HIM CLIC - 921 TR -69
SR - 926 SW | HIM: TOS Cl| - 926 SR - 57
SR-926 W | HIM, TOS CLIC - 926 TR - 57
SR - 927 SW | HIM; TOS Cl - 926 SR - 57
SR -936 SW | HIM CLl - 936 SR - 57
SR - 1116 SW | HIM, TOS Cl -~ 1116 SR - 55
SR - 1120 SW | HIM, TOS ChLl ~ 1121 SR - 55
SR-1120 W | HIM, TOS cuc - 1121 TR-55
174

1 2 Jl 3 4
SR - 1130 SW | HIM; TOS CL - 1131 SR - 54
SR-1130Ww |HIM: SUR, TOS | CUYC-1131 |TR-54
T TIM CL| - 621 SR - 60
Vv TIM CUC - 726 TR - 59
V-7081 W VAR PL - 1154 R - 44
V-7086 W VAR PL, - 754 R - 48
V-7087 W VAR PL - 736 R - 41
V-7088 W VAR PL| - 1142 R-43
V-7089 W VAR PL — 1136 R-42
W M CL - 726 SR - 59
WO K TOS CUC-1116 |TR-55
WoS TOS CL 1116 SR -55
WoT TOS Cl|- 916 R - 68"
Wou TOS Cl| - 716 R-67"
W 1K TOS Cuc-112t |TR-55
WiM TOS CUC - 721 TR - 58
W1Ss TOS CL - 1121 SR - 53
W1U TOS cL - 721 SR - 58
WiV TOS CL - 621 SR - 60
W2 MAD PL - 1136 R-42
W2L TOS CUcC-926 |TR-57
W2 M TOS cuc - 726 TR-59
WaT TOS CLC - 926 TR - 57
wW2u TOS CL| - 726 SR - 59
WG-3 TOS CL - 736 SR - 41
WG - 10 TOS cuc - 1131 | TR - 54
WG - 12 TOS CUC-1142 |TR-43
WG - 14 TOS CL-1154 |SR-44
WGS - 10 TOS cl - 1131 SR - 54

175




NMpopgonxenne npun. 8

1

MpogonmxeHne npun. 8

WGS - 12 TOS CY - 1142 SR - 43
WH - 1 NAP PL| - 736 R - 41
WH - 3 MAD: NAP PL| - 1154 R - 44
WH - 4 NAP PL| - 1136 R - 42
WH - 6 NAP PL| - 754 R - 48
WH - 8 MAD: NAP PL| - 1136 R - 42
WH - 12NM | NAP PL| - 1136 R-42
WL - 1 NAP; SUR CUC-73 | TR-41
WL -5 NAP CUC-1121 |TR-55
WL - 6 NAP; SUR CUC-754 | TR-48
WL - 10 NAP: SUR CUC-1131 | TR-54
WL - 11 NAP: SUR cCUC-1142 |TR-43
WL - 14 NAP: SUR CUC-1154 | TR-44
WS - 1 NAP cU - 736 SR - 41
WS - 6 NAP Cl - 754 SR - 48
WS - 10 NAP CL - 1131 SR - 54
WS - 11 MAD; NAP ClY - 1142 SR - 43
WS - 12 MAD: NAP CL~ 1136 SR - 42
WS - 14 MAD: NAP CL| ~ 1156 TR - 44
1 REN CL ~ 1142 SR - 43
02 CIT PL| - 736 R - 41
2 REN CUC-736 | TR- 41
3 REN PL| - 1136 R -42
4 REN PL| - 1142 R - 43
05 CIT PL| - 1136 R - 42
5 REN PL| - 736 R - 41
06 CIT PL| - 1154 R - 44
6 REN CLUC - 1142 | TR-43
6 UDC BUL PL| - 736 R - 41
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1 3 4
7 REN CUC-1154 |TR-44
08 CIT CU - 1156 TR - 44
8 REN PY - 754 R - 48
9 REN Cl - 1156 TR - 44
10 REN Cl| - 736 SR - 41
10L13 MAD CY - 754 SR - 48
10L 14 MAD CUC-1154 | TR-44
10L 15 MAD Cl, - 736 SR - 41
10L 120 MAD CUC-1136 |[TR-42
10L 122 MAD CUC-1131 |[TR-54
10L 123 MAD CLC - 754 TR -48
10L 124 MAD Cuc-1142 |[TR-43
10L125 MAD CUC - 736 TR - 41
10L 126 MAD Cl-936 TR - 57
10L 130 MAD Cuc-1121 |[TR-55
10R 123 MAD P, - 754 R-48
10R 124 MAD Pl - 1142 R-43
10R 125 MAD PL - 736 R - 41
10 R 130 MAD cu - 1121 SR -55
11 REN CL - 1131 SR - 54
12 REN Cu - 1136 SR - 42
12 UEC BUL PLl - 1136 R-42
13* CIT CLC - 736 TR - 41
13* REN PL - 1154 R-44
14 REN CUC-1136 |TR-42
15* CIT Cuc-1131 |TR-54
15* REN CUC - 754 TR -48
16* CIT CU - 1142 SR - 43
16* REN Cl - 754 SR - 48
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Npogonxenue npun. 8

Mpogonxxexnne npun. 8

3 4
17" CIT CU-936 TR - 57
17" REN CUC - 1131 TR - 54
18” CIT Cl - 736 SR - 41
18* REN CLC - 731 TR - 41
19 REN CY - 721 SR - 58
20 CIT CL - 926 SR - 57
21 CIT CUC-1142 [ TR-43
23 REN cuc - 1121 TR - 55
24* CIT CL - 1131 SR - 54
24" REN CY - 731 SR - 41
25 REN Cl - 926 SR - 57
26 REN CU-726 SR - 59
27* CIT cu - 1121 SR - 55
27" REN CL| - 936 TR - 57
29* CIT cy - 721 SR - 58
29* REN CUC - 726 TR - 59
30" CIT CLC - 1121 TR -55
30" REN Cl| - 921 R - 69*
31* CIT CY - 921 R - 69*
31" REN Cl| - 621 SR - 60
34" CIT CL - 621 SR - 60
34* REN cu - 1121 SR - 55
37 REN CUC - 626 R - 66*
38 REN CL| - 616 R - 65
39 CIT CU - 626 R - 66*
40 REN Cy - 716 R -67"
41 REN Cl -916 R - 68
043 TIM CY - 754 SR - 48
044 TIM cu - 736 SR - 41
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1 3 4
44 CIT Cl- 926 SR - 57
45 CIT CL - 916 R - 68"
46 CIT Cl -~ 1116 SR - 55
57 SYL CUC-1154 |TR- 44
62 SYL ClU-721 SR ~ 58
64 SYL CU - 621 SR - 60
70T BUL Cl - 754 SR - 48
71 SYL Cl4 - 921 R - 69*
76 SYL CL - 1154 SR - 44
77 SYL CL - 626 R - 66"
84 SYL Cl- 736 SR - 41
86 SYL Cl-1142 SR - 43
89 SYL CY - 1131 SR - 54
91 SYL Cl - 1121 SR - 55
92 SYL Cl - 736 SR - 41
93 SYL Cl, - 754 SR - 48
94 SYL Cl - 936 TR - 57
95 SYL Cl - 926 SR - 57
96 SYL CLC - 726 TR - 59
97 SYL CY - 726 SR - 59
99 SYL CUC - 926 TR - 57
120 TC BUL CU - 1142 SR - 43
171 TIM CY - 921 R - 69"
181 TiM Ccy - 1121 SR - 55
190 TIM CY - 1131 SR - 54
194 TIM CL - 936 TR - 57
195 TIM ClU - 926 SR - 57
197 TIM ClU-726 SR - 59
214 BUL PLl - 1136 R-42
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Mpogonxexnune npun. 8 Npogonxenue npun. 8

1 2 3 4 3 :
218 BUL PL| - 1136 R - 42 357 EUC CUC-1154 |TR-44
226 BUL clu-1142 [SR-43 361 EUC cuc-721 | TR-58
228 BUL CL| - 1154 SR - 44 362 EUC Cl - 721 SR - 58
242 BUL Cli-1136 | SR-42 364 EUC CL - 621 SR - 60
247 BUL cl - 736 SR - 41 365 EUC CUC-1116 | TR-55
247 B BUL CUC-736 | TR-41 366 EUC Cl - 1116 SR - 55
255 BUL cuc-754 | TR-48 370 EUC | CLIC - 921 R - 69"
260 BUL CUC-1142 | TR-43 371 EUC Cl - 921 R - 69*
280 - 01 cIT Cl-1142 |TR-43 373 EUC CL|- 916 R - 68*
280 - 11 CIT CUC-1142 |TR-43 377 EUC CU - 626 R - 66"
280 - 13 CIT CUC-736 | TR- 41 381 EUC CL - 1121 SR - 55
280 - 15 cIT cuc- 1131 | TR-54 384 EUC | cU - 736 SR - 41
280 - 18 cIT ClL| - 736 SR - 41 386 EUC CUC-1142 [TR-43
280 - 24 CIT CL - 1131 SR - 54 387 EUC PL - 1136 R - 42
280 - 27 CIT cuc-1121 | TR-55 389 EUC CUC-1131 |TR-54
301 EUC CU - 1142 SR - 43 390 EUC CLC - 1131 TR - 54
303 EUC CL-1156 | TR -44 391 EUC Cuc-1121 | TR-55
309 EUC Cl - 754 SR - 48 392 EUC CUC-736 | TR-41
313 EUC PL-1154 |R-44 333 EUC CUC-754 | TR-48
315 EUC Cy-716 R-67 394 EUC Cli-936 TR-57
317 BUL cl - 1121 SR - 55 395 EUC CL|- 926 SR - 57
301 EUC cU - 616 R - 65 396 EUC CUC - 726 TR -59
323 EUC PL| - 754 R -48 397 EUC CUC-726 | TR-59
325 EUC PL| - 736 R - 41 399 EUC CUC-926 |TR-57
329 EUC cl - 731 SR - 41 501 VAR PU-1154  |R-44
343 EUC PL - 1136 R- 42 502 VAR PL| - 1136 R-42
344 FUC CL| - 1136 SR - 42 506 VAR PL| - 754 R - 48
350 EUC CLUC-1136 | TR-42 507 VAR PL - 736 R - 41
354 EUC PL - 1142 R~ 43 508 VAR PL - 1142 R-43
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Mpopgonxexue npun. 8

Okonvanue npun. 8

2 I
_ R

602 BUL CL - 621 SR - 60

603 BUL CUC-1131 | TR-54

604 BUL CLC - 1136 TR - 42

605 BUL cL - 921 R - 69*

606 BUL ClU - 626 R-66"

607 BUL CY - 726 SR - 59

608 BUL CU-1116 | SR-55

609 BUL CUC - 1121 | TR-55

521 VAR b CL - 1154 SR - 44
523 VAR CcL - 926 SR - 57
524 VAR CL| - 936 TR - 57
525 VAR CL] - 731 SR -41
526 VAR CL - 754 SR - 48
527 VAR cU - 736 SR - 41
528 VAR CL - 1142 SR - 43
529 VAR L cL - 1136 SR 42
530 VAR CL - 716 R-67"
531 VAR Cy - 621 SR - 60
532 VAR | cU - 721 SR - 58
533 VAR | oy - 1121 SR - 55
534 VAR | CLl - 1131 SR - 54
536 VAR | cu-726 SR - 59
537 VAR | CU - 921 R-69"
539 VAR | cu-916 R - 68"
540 VAR | Clj-616 R - 65*
541 VAR | CLC-1154 |TR-44
543 VAR | cL - 926 SR - 57
544 VAR | cUC-1131 | TR-54
546 VAR | cc-754 | TR-48
547 VAR | cuc-73 | TR - 41
548 VAR | cuc-1142 | TR-43
549 VAR | cUC-1136 | TR-42
553 VAR CUC-1121 |[TR-855
554 VAR CUC -1131 | TR-54
556 VAR CL| - 726 SR - 59
601 BUL CL - 721 SR - 58
182

MNpumeyanns K NpunoxxeHuio 8:

1.1n7  3anemMeHTOB PTYTHO-UMHKOBOK CUCTEMbI JaeTcs
obo3Ha4eHne Tonbko Tunopasmepa. lMo3ToMy ans cnyyas,
Hanpumep, R48 310 MoXeT ObiTb anemMeHT Kak Tuna MR48, Tak
n NR48, uto cnepyeT yTOYHUTL MO 3aMEHAEMbIM 3NEeMeHTaM.

2. inA anemeHTOB, y 0603HAa4EHMA TUNOpasMepa KOTOpPbIX
CTOMT 3Be3[ouKa, WX peanbHan KOHCTPYKUMA MOXET
onpeAenAaTbeH PUpMOA UK NoNHbIMK Hopmamu MOK. MoaTomy
ana R48" ato MoryT ObiTb 3neMeHTbl pas3nuyHbIX CUCTEM
(Hanpumep, SR48SW, SR48W, MR48, NR48, LR48 v T1.n.), yTo
cnegyet yTO4HUTL NO 3aMEHAEMbIM 3NEeMEHTaM UNKU y4ecTb
BOIMOXHYIO HeonpeaeneHHoCTb.

3. 3nemenTbl co 3Be3gouxkon 13*, 15%, 16*, 17*, 18*, 24*
27*, 29%, 30%, 31" u 34* dpupm CITIZEN n RENATA B pasHbix
Karanorax MofyT UMEeTb pasHble TMnopasMmepbl, 4YTo TpebyeT
onpefeneHus peasbHbiX TUNOpa3MepoB INEMEHTOB C NOMOLLbIO
NU3MEpEeHUN.

4.[Inan ypobctea cpaBHEHWA HWXe npusoaguTCcA Tabnuua
TUNOpasMepoB OTEYECTBEHHbIX AWCKOBbLIX 3N1eMEHTOB (CM.
CTp. 184). B Heit 3HaKkoM “+” oTMeYeHbI Te, gnsa kotopbix B FOCT
yKasaHa 3NneKTpoXUMUHECKan cuctema. 3neMeHTbl, Wudgp
KOTOpbIX yKasaH B Tabnuue co 3Be3fo4kon (Hanpumep, 516*
521" W T.n.) nNoka He WUMeIOT B CTaHZapTe ykKas3aHua o
INEKTPOXUMUYECKON CUCTEMEe, XOTA W MOTyT BbiNyCKATbCA
OTeYeCTBEHHbIMW NPEeANPUATUAMMK.
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TUNOPA3MEPbI OTEYECTBEHHbIX AUCKOBbIX SNEMEHTOB Mpunoxenne 9
PA3/IM4HBIX CUCTEM NO FOCT (M3K) OCHOBHBIE OTEYECTBEHHBIE M 3APYBEXHbIE

OUPMbI-NPOU3BOAUTENN XUT
Windp |labapuTot Cuctembl rocT, " A
oxH,mm (L (P |S |T [M |N M3K

516" 58x165 {- |- (- |- |- |- R62

521" 58x215 |- |~ |- |- |- |- R63
521 58x27 |- |- - |- |- 1- R64
616" 68x165 |- [~ - |- |- |- R 65
621 68x215 |- |- + + |- |- R 60
626* 68x26 |- |- - |- |- |- R 66
716* 79x165 |- |- - (- |- |- R67
721 79x21 |- |- + + |- |- R 58
726 79x26 |- |- + + |- |- R59
736 79x36 |+ + + + + + R41
754 79x54 |- + + + + + R48
916* 95x165 |- |- |- |- |- |- R68
921* 95x21 |- |- - |- |- 1I- R69
927 95x27 |- |- + + |- |- R57
1120 1M6x21 |+ |- + + |- |- R55
1126 116x26 |+ |- + |- |- |- R 56
1130 1M16x305 (- |- + |+ |+ |- R54
1136 116x36 |- |- |+ + + + R42
1142 11,6x42 |+ + + + + - R43
1154 116x54 |+ + + + + + R44
1662 16x62 |+ |- - |- + + R9

L - mapraHueBo-UMHKOBAA CHCTEMA CO LUENOYHBIM 3NEKTPONUTOM;

P - mapraHyeso-unHKoBas cucTema ¢ BO3AyWHOW
Aenonsipusaynen

S - cepebpaHo-uMHKOBasA cucTema (Mansii Tok — CLY);

T - cepebpaHo-umHKoBas cucTema (6onswoi Tok - CLC);

M - pryTHO-UMHKOBAS CUCTEMA C HOMUHAMBHBIM
HanpsxexuveM 1,35B

N - pTyTHO-UMHKOBAS CUCTEMA C HOMUHANLHBIM
HanpskeHnem 1,4 B;

*) = 3TY 3NeMEHTHI MOFYT BLINYCKATLESA ¢ HUPMEHHBIMM
0003HAYEHWUAMW WY MO CTapbIM CTaHAapTaMm 0603HaYEHUI,
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1. AQ “BocTtokcubanemeHT”: '3 MU v nuTUeBO cuctem,
HK-akkymynsaTopbl,
AO “Umnynbe”: '3 NMTUEBOW CUCTEMDI,
. AD “Kometa” '3 n N'b MU-cuctemsi;
4. AQO “KyabaccanemeHT": 'O n I'b MLi-cuctemol,
HK-akkymynsTopbi;
AO “Kycunekuid 3asog TTK™: '3 CLL n ML cucTem;
. AO “MeTtannuct”: HK-akKyMynaTopbl AUCKOBbIE;
7. AO “Hosocubupckui 3asog XK
3 NnUTUEeBON CUCTEMbI;

8. AO “MonukoHa”: 'S ML-cuctembl;
9. AO “Purenb”: HK-akkyMynsatopbl U guckosble CLL M3;
10. AO “OneKTponcTouHUK": HK—-akkyMynaTopbl;
11. AO “OHeprua”. '3 MELl, PL} u nuTreBon cucrem;
12. AOOT “3aBopg “Me30H":

HK u MeTannorngpvaHble akKkyMynaTopbl

n 6atapewm;
13. AOOT “Kasakkymynsatop”: AOb HK-cuctemsi;
14. AOOT “lMo3nT”; conHeyHble HaTapew,

TEepMO3NEeKTPUYECKHe reHepaTopbl;
15. Nocnpegnpuatue “CurHan”: '3 cepun “Tpuma”;
16. 3aBop “YpananeMeHT": HK-akkyMynaTopbl,

3 u b MLi-cuctemsi;
17. HUAW “UcTounnk™ I3 u I'6 nutneson cuctemor:
18. HoBocubUpCKUA 3aBOA KOHAEHCATOPOB:

O n b nnTueBoM cUCTEMbE,

w0

o o

19. HMM “Cynbdng”: I3 nuTHeBOi CUCTEMDI,

20. OAQO “3Onma™. 3 MU-cuctembt
U ConHeYHble baTapew,

21. Ypanbckuin kombunat YOXK: HK-akkymynsatopsl,
3 nMTMEBOW CUCTEMDI.

185



186

6) 3apybexHble

ASTA - Benukobputanus, CLUA

ATC - Kuta#u

BAREN - Asctpus

BEREC - Nepmanus

. BOOTS - Benukobputanusa, CLUA

. CASIO - AnoHwna

. CONNEX - Kuta#

DURACELL - benbrus, Benukobputanus, CLLA

ENERGIZER - CLUA, LLiseiuapus

. EVER READY - UnpoHesun, CLUA, ©paHuyua, Hexus

. G-POWER - lNoHkoHr

. GP BATTERIES - NoHkonr, MHgoHes3un, KaHagaa,
O6veaunHeHHan Eespona, AnoHun

13. GP| - FoHKoHr

14. GOLDEN POWER - Kutan

15. GOULD - CWA

16. HIPOWER - Kurai

17. HITACHI - AnoHua

18. HITACHI MAXELL - AnoHusn

19. HI-TOP - Kutau

20. HI-WATT - foHkoHr, Kutan

21.JB 777 - Kuta#

22. KINPOWER - Kutau

23. KiVi - Typuma

24. KODAK - CLUA, lepmanun

25. MAXELL - #AAnoHun

26. MAZDA (SAFT / MAZDA) - O6beguHenHas Espona

27. MD MIDI-MAX - Kurai

28. MEGAPOWER - NoHkoHr

29. NATIONAL - AnoHus

30. NIFE - Weeuun

31. PANASONIC - benbrus, AnoHun

32. PEAK POWER - [oMkoHr

33. PHILIPS - Benbrus, laHua, Hnaepnavabl

@ NSO AN~

—_— -k s (O
N — O -

34.
35.
36.
37.
38.
39.
40.
41,
42.

RADIO SHACK - UHaoHe3us, CLLA

RAYOVAC (RAY O VAC) - Benukobputanus, CLUA
RENATA - Ob6weauHeHHan Espona

ROCKET - KOxHaa Kopes

SAFEWAY - NepMaHun

SAFT (MAZDA) - ®paHyuna

SAINSBURY'’S — berbrus

SANYO - UupoHesua, AnoHun

SAPPORO - Kutaun, AnoHus

43. SEIKO - AnoHusa
44, SONIC - KuTtan

45,
46.
47.
48.
49,
50.
51,
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.

SUPEDRUG - Fepmanus

SUN LIGHT - lNpeuus

SUN POWER - IOxHan Kopes

SUNRISE - #Anonua

SUNWATT - Kutan

SILVA-CELL - lNoMkoHr

TDK - O6veguHeHHan Eepona

TESCO - lilsenyapus

TITAN - Kutait

TOSHIBA - AnoHua

TUDOR - McnaHun

UCAR (UCC) - CLUA, Lseityapua 1 Ap. cTpaHbl
UNIROSS - Kutait

VARTA - "epmaHun

VINNIC - MNoHkoHr

VNN - Makao (MHgoHesus)

VOLTA - Utanua

WOOLRORTHS - Benuko6putanua, CLUA

Hanuuune B nepeqHe HECKONbLKUX CTpaH Yy 3apy6exHbix hupMm
yKasbiBaeT Ha fiBa 00CTOATENbCTBA: Hann4ne Co6CTBEHHbIX 3a—
BOAOB B pa3HbiX CTpaHax WKW BbINONHEHWEe Ha 3aBoAax ApYyrux
¢prpM NpoAayKUnK ¢ cOBCTBEHHOW (3aKa3Hoi) Mapkoi MpMbI.

¢+
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