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CPOKWM CNYXXBbl OTEHECTBEHHbBIX WMIMJTAHTUPYEMbIX

SNEKTPOKAPAVNOCTUMYTATOPOB

AHHOTauUuA

3 6a3bl flaHHbIX MOCKOBCKOIO ropofiCKOro LieHTpa 3/M1eKTPOKapANoCTUMYALIMM obpaboTaHa BbIGOPKa NaLeH-
TOB C M3BECTHbIMY JaTamMu UMMAaHTaUMM U 3aMeHbl 3nekTpokapamoctumynatopos (KC). OTtobpaHo 330 3KC,
3aMeHEeHHbIX B CBA3W C HOPMasbHbIM MpoLeccoM paspsja 6atapen. [ns HUX onpeaeneHbl CPeAHWUIA, pacyeTHBbIR, ra-
PaHTUIHBIA 1 raMMa-MPOLIEHTHbIV CPOKU CYy)XObl ABYX OTEYECTBEHHBIX U OAHON 3apy6exkHoi mogenein IKC. Moka-
3aHO, YTO A/19 OTeYeCTBEHHbIX arnmnapaToB 3HAYEHWNS PacUeTHbIX CPOKOB He OTPaXKatoT peasibHble CPOKU Ciyx6bl IKC.

XoTS nepsBble OTeYECTBEHHbIE UMMIAHTUPYEMbIe
anekTpokapauoctumynatopsl (SKC) nossunnce B
1961 r., HhopmaLmsa 0 peasibHbIX CPOKaX UX C/TY>KObI
oTcyTcTBYeT. TOMy ecTb ABe MpuyuHbl. Bpaum cbop,
06paboTKy 1 Ny6/MKauuio CBEAEHUI O CPOKax CyX-
6bl OKC He cumTaroT, ecTeCcTBEHHO, CBOel 3agadei.
A y oTe4yeCcTBeHHbIX npoussoguteneii IKC cucrtema
cbopa cBefieHMIA 0 BCeEX AeMMMIaHTUPOBaHHbIX DKC
oTcyTCcTBYeT. Ha caiiTax npon3BoguTeneil ykasaHbl 6e3
onpefeneHnini HasHa4YeHHbIN pecypc, CpeaHuiA pecypc,
cpeaHunii cpok cnyxx6bl IKC, a rapaHTUHbIE CPOKU B
nacroptax 9KC B 2-3 pa3a MeHbLLe CPOKOB, yKa3aH-
HbIX Ha caliTax. B TO e BpeMs ons Bpayva v naumeHTa
peasibHbIA cpoK cnyX6bl AKC ABNSETCA OQHUM U3 BaXK-
HbIX 3KCM/lyaTaLMOHHbIX MapaMeTpoB annapara.

[na Toro utobbl NOAYYNTb 06BEKTUBHYHO MHGOP-
MaLMio 0 peasibHbIX cpoKax cny>X6bl IKC, 6blna 06-
paboTtaHa 6a3a faHHbIX MOCKOBCKOro ropofckoro
LleHTpa 3N1eKTPOKapANOCTUMYNALMN 3a Mepuof,
2000-2007 rr. McxogHas BbIGOpPKa AeUMMNIaHTUPOBaH-
HbIXx QKC Bk/ovana B cebs 884 oTeuecTBeHHbIX IKC
B Konmn4yecTBe A oT | o 195 ans pasHbIx mogenei (Bce-
ro 21 mogenb) n 651 3apybexxHbix QKC ¢ N oT | go
210 onsa pasHbIX Mogeneid (Bcero 56 mogenein). Mepso-
HayasIbHO 13 BbIGOPKU BbIN yaaneHbl MOAen oTeye-
cTBeHHbIX OKC, CHATbIe C MPOU3BOACTBA, a TakXe Bce
mMoZenu no ycnosuo N <20 Kak Masible BbIGOPKU, He-
NPUrogHble AN CTaTUCTUYECKOro aHanunsa [1].

[Janee 13 BbIGOPKU ObINM OTOOPaHbLI TOSIBKO Te
OKC, KoTOpble 3aMeHSA/INCb Ha HOBbIE B CBA3W C HOP-
MaslbHbIM MpoLeccom paspsga 6atapen no Kputepu-
AIM, YKa3aHHbIM B PYKOBOZACTBax Mo MPUMEHEHUIO
OKC, v npu ycnosum, 4to CPOK KX CAY>XObl NPEBbI-
Wan rapaHTUiHbIA. OTH60P NPOM3BOANICS MO OYKBEH-
HO-LM(POBLIM KOJaM 3aMeHbl, NpUMeHseMbIM B Poc-
CWIACKOI 6a3e AaHHbIX MO 3NEKTPOKapANOCTUMYALUN
[2]. meHHO 3Ta rpynna 4enMrIaHTUPOBaHHbIX, T. €.
CHATBLIX C 3KCr/lyarauun, annapaTtoB OTpaXkaeT Afif
Bpayeli 1 NauVeHTOB peasibHbIA CPOK CyXx6bl IKC.

Tabnumua 1
O6bembl BbI6oOpPoK (N)
Mopgenb OKC-501 OKC-511 Synchrony
N 80 57 193

HakoHeL, 13 nocnegHeli BbI6GOpKM OblNn yaaneHbl
BCE MOJENN C YNC/IOM AenmMnaaHTUpoBaHHbIX SKC
N < 20 (manble BbI6OpKK). Pe3ynbTaTbl oT60pa npes-
CTaBfneHbl B Tabn. 1. 19 cpaBHeHUS B aHa/IU3 BKJIHO-
yeHa 3apybexkHas mogenb «Synchrony Ill» (ganee -
«Synchrony») ¢ Han6obLWINM 3Ha4YeHneM N.

Cpokun cny>6bl paccunTbiBaICL MO AaTam UMII-
naHTaumm n 3ameHsl AKC nporpammoii «Excel» (yHk-
ums «[Hein360») ¢ okpyrneHnem go 0,1 roga. Cratu-
CTMYeckas 06paboTKa OCYLLECTB/IANACL MaKETOM Mpo-
rpamm «NCSS 2004 and PASS 2005», «Statistical &
Power Analysis Software» (NCSS, USA).

CBOJiKa BPeMeHHbIX MapameTpoB MpeAcTas/fieHa B
Tabn. 2. YCcTaHOBNEHO, YTO A7 BCEX TpeX BbIGOPOK
rmnoTesa 0 HOPMasIbHOCTU pacrnpeseneHnii He NPUHN-
MaeTcs, HO U He oTeepraeTca (Moay/nb «Descriptive
Statistics/Normality Test/Shapiro-Wilk W Test»), a
pasiMuma Mexay CpefHUMU U MeJuMaHaMy He MpeBbl-
warT 1,5 %. MNoaToMy /19 OUEHKN CPOKa C/y>KObl
OKC 6b1710 NpHATO 60/1ee NPUBBLIYHOE A1 BpaYei
cpefHee 3HadeHue Tc.

Tabnuua 2
Cpokn cnyx6bl 9KC (ner)

Mogenb OKC-501 OKC-511 Synchrony
MakcumasnbHbli 14,4 9,6 12,1
CpegHuit Tc 8,5 6,8 7,7
PacueTHsblii Tp 1 7 55
MWHMMabHbIA 4 4,1 4,7
rapaHTuiiHblin T 4 3 4

PacueTHbIli (OXXngaemblii, MPOrHO3NPYEMbIA,
predicted longevity) cpok cny»6bl Tp onpegensieTcs B
NPeLnonoXeHNN OTCYTCTBUSA KaKNX-TMOO TEXHNYECKUX
0TKa3oB, kak 7\ = Q/l, rge Q - emkocTb 6atapeu; I -
noTpebnsembli OT 6aTtapen TOK. PacueTHble CpoKu
cnyx6bl Tp ans 3KC-511 n «Synchrony» ykasaHbl B
pyKoBoACTBax Mo npumeHeHuto, nsia SKC-501 ator
CpOK paccumuTaH B [3]. MapaHTuiAHbIe cpokn Tr yKasa-
Hbl B nacnopTtax (9KC-501, 3KC-511) unn B rapaH-
TUliHbIX 06na3aTenscTBax («Synchrony»).

Tpwv OCHOBHbIX BpeMeHHbIX xapakTepnctnkm IKC,
Ha KOTOpble OPUEHTUPYIOTCA Bpayu 1 MauueHTbl, No-
KasaHbl AN HarnsgHocTU Ha guarpamme puc. 1. Pac-
YyeTHbIN (P) cpoK cny>bbl AO/MKEH YKa3biBaTb Bpayam
M naumeHTaMm Ha Hadasio rnepuoga 6osee NHTEHCUBHO-



WccnegosaHus, KOHCTPYMpOBaHME N TEXHO/OINA

ro (6onee 4acToro) amOysaTtopHOro HabnaeHns 3a
pyHKumoHnposaHnem SKC [4]. MNoaTomy 3HauveHne Tp
He JO/MKHO ObiTb 60MbLUe 3HaYeHus Tc, Korga, no or-
pefieneHvio, AenMnnaHTUpoBaHo yxe 50 % SKC (u3-
3a 6/7M30CTM cpegHero v megmadbl). Kak BugHo, ans
OTeYeCTBEHHbIX arnnaparoB 3HayeHne pacyeTHOro cpo-
Ka Tp He OTpaKaeT peaslbHOro cpoka cnyxosl IKC.

Puc. 1. Cpoku cnyx6bl IKC: C - cpegHuii Tp,
P - pacueTHblii T; I - rapaHTWiiHbIA TT

[NA KoNM4YecTBEHHOW OLLEHKU onpeaenvM NpoLeHT
OKC, feMMnnaHTNPOBaHHbIX B TeyeHue pacHeTHOro
cpoka T (momynb «Descriptive Statistics/Percentile
Section»). Monyunm 86 % ans IKC-501, 65 % ans
3KC-511, 5 % ana «Synchrony». Takum obpasom,
TONbKO Yy «Synchrony» 3HayeHue Tp NO3BO/AET Bpayy
3ameHATb 95 % annapaToB B nepuoj MHTEHCUBHOIO
Hab/oAeHNa B NJIAaHOBOM MOPsSLKe, HE OMnacasiCb Heo-
YXMAAHHOIO UCTOLLEeHUs b6aTapen.

K atomy cnegyet fo6aBuTb, YTO A1 BCEX TPEX MO-
feneli OTHOLLEHWe CpefHEro cpokKa K rapaHTUiHoOMy
TclTr = 2, XOTA B OTEYECTBEHHbLIX MOAENAX EMKOCTb
H6aTapeii Q cyLlecTBeHHO 60sbLUe, YeM B 3apy6eXHbIX,
a TOKM noTpebneHns oT G6atapen | npu 6AU3KUX pe-
XKUMaxX CTUMYNALMM OT/IMYAKOTCA He3HaunTesbHO.

HagexxHocTb oTevecTBeHHbIX OKC xapakTepusyeT-
CAl MOHATUEM «HA3HaYEHHbIN CPOK CMY>X6bI» [5], KOHT-
pO/ibHbIE UCMbITAHUA Ha KOTOPbIA OCYLLECTBAAIOTCS
KakK KOHTPO/Ib raMma-npoLegHTHOro Cpoka cny>obl Ty
[6]. Mpvmem B NepBOM NPUBAMIKEHUN, YTO pe3y/ibTa-
Tbl KOHTPO/IA Cpoka cny>6bl SKC aHanm3npyroTcs
npu NOMOLLM AOBEPUTENIbHBIX FpaHuL, U 6e3 npeasa-
pUTENbHOrO NAaHNpoBaHus ucnbiTaHuii 7] Mpumem
Takke gns 3KC puck notpebutens p = 0,2 [6], uTo
paBHOCW/BHO Bbl6opy 20 % nepueHTUNA. O6beM Bbl-
60pok B Tabn. 1 No3BoNseT C YPOBHEM HaeXHOCTU
p = 0,999 paccunTatb HUXXHWE JOBEPUTE/IbHbIE TPaHN-
ubl 20 % nepueHTUNA, KOTOPbIE Y NPUHMMAIOTCS paB-
Hbimn 7L (Mopynb «Descriptive Statistics/Percentile
Section»). Monyunm 7" > 4.5 roga ana 9KC-501 u
Ty >4 roga pna QKC-511 (3HaueHus Ty OKpyr/ieHbl 00
0,5 rofia B MeHbLLYO CTOPOHY).

CoOTHOLUEeHMe 3HayeHns Ty ¢ APYTMMU CpOKamu
NoKasaHo A1 Harfs4HOCTU Ha puc. 2 1 IMLWIHWIA pa3

[EMOHCTPUPYET BbICOKYH UH(OPMATMBHOCTbL pacyeT-
HOro cpoKa CNyX0bl AN «Synchrony» U HU3KYIO - AN
OKC-501 n 3KC-511.

Puc. 2. Cpokun cnyx6bl 9KC: y - raMma-npoLeHTHbI Tg;
P - pacueTHbiin Tp; " - rapaHTWUiiHbIA TT

Jo6aBnm, 4To Npn 06bLEMe BbIGOPOK M3 Tabn. 1
nporpamma «NCSS 2004 and PASS 2005» no3sonseT
paccunTatb gna otevectBeHHbIX DKC 3HaueHusa Ty u
npu pucke P = 0,1, Ho co 3HayeHuem p = 0,99. Pe3synb-
TaTbl pacyeTa: Ty > 4 roga gns 9KC-501 n SKC-511 (c
OKpPYT/IEHNEM).

CrepfytoLume 0OCHOBHbIe NPUYNHBI 06 BACHAIOT CTOSb
3aMeTHbIE Pa3/INymMA No CPOKaM MeXAy OTeYECTBEHHbI-
MU 1 3apy6exkHbiMu Mogensamu SKC.

Bo-nepBbIX, HEYAOBNETBOPUTESIbHBIM ABAETCSH Ka-
4YeCTBO OTEYECTBEHHbIX IMTMEBbLIX HGaTapei B cOCTaBe
3KC [3].

Bo-BTOpbLIX, 3aMETHO pa3/In4yaroTCA 3aBOACKME
(cTaHOapTHbIE) ycTaHOBKM pexkxumoB KC npu nocras-
Ke B KNMHMKK. O6a 0TeYeCTBEHHbIX annapara rnocras-
NATCA C aMNANTYA0M umMnynbca 5 B, AnnTenbHOCTbIO
umnynbca 0,75 Mc, 4acTOTOM cefAoBaHUS UMIMY/bCOB
70 umn./muH (nacnopta 3KC). Annapar «Synchrony»
nocTasnseTca ¢ aMnAnTyaon 4 B, AUTENbHOCTbIO
0,4 mc, yactoToi 60 umn./MnH (PyKOBOACTBO MO Mpu-
MeHeHU1I0). CTaHAapTHbIe 3HaYeHUA aMnIUTydbl U An-
TENbHOCTW MMMY/IbCOB MHOIOKPaTHO MPEeBbILLIat0T XPOo-
HUYECKMIA MOPOT CTUMYNALMK 1 Yepes -2 mecsua noc-
Jle onepauun OO/MKHbI KOPPEKTUPOBATLCH, YTOObI Mne-
peBectu OKC B 60/1€€ 3KOHOMUYHbLIA PeXUM paboTbl
[4]. Ho aTa npouenypa f4OCTaTOYHO aKKypaTHO BbIMos-
HAeTCA Y NauMeHTOB ¢ 3apybexxHbiMn SKC v cpaBHUTENb-
HO peKo - y NnaumMeHToB C oTevecTBeHHbIMU SKC [8].

B TpeTbux, KpaliHe HM30K BO3BpaT K/IVHWKaMu fge-
MMMNNIaHTUPOBaHHbIX 0TeYecTBeEHHbIX SKC, faxke Haxo-
Aawmxca Ha rapaHTin. A n3 tex OKC, KoTopble BCe e
MoCTynNaroT NPOU3BOAUTENAM KaK OTKasasLUWe, MpUMep-
HO Y MOMOBUHbI OTKa3bl He nogTeepxxjatoTca [2].

MOXHO HafesATbCs, YTO YCTPaHeHWEe 3TUX MPUUUH
NOBbLICUT TOYHOCTb MPOrHO3a CPOKOB CNY>XObl U Ha-
[EXXHOCTb OTeyecTBeHHbIX DKC.

* CTporo roeops, 4718 3TOro y BCex AeMMMNIaHTUPOBaHHbIX annaparos n3 Taén. 1 npounssoantens IKC gomkeH

6611 6bl ONpefennTb CTEMeHb paspsga 6aTapeil.
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