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IIpeocmasnen cpasnumenvbublil AHAIU3 NOSPEUHOCIEN 8 AHAN02080U U KOMNBIOMEPHOU IIeKMPOKAPOUoepaduu.
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The comparative analysis of the inaccuracies occurring in analogue and computer electrocardiography is presented.
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BBEJEHUE.

JI71st moBBIIIEHNs KauecTBa TUAarHOCTUKY 3a00seBa-
HUH cepala Ha paHHeH cTaJuu He0OX0IMMO, B YaCTHOCTH,
YBEIUYUBATh TOYHOCTh U3MEPEHHS JICKTPOKAPINOCUTHA-
na. O BO3MOXXHOCTSX 3JIEKTpOKapauorpaduu BHICOKOTO
paspemenus coodmmanocs B [1, 5, 6, 7, 10]. Jlannas pa6o-
Ta MOCBAILICHA CPABHEHHUIO TOYHOCTH, KOTOPYIO MOXKET
obecreuynTs TpagUIMOHHAs (aHAJIOTOBAs) ammaparypa u
1 poBOH dIeKTpoKapauorpad. ABTOPHI CTaThU BhIpaxa-
I0T HaJEX Ay, 4TO IPUBEAEHHBIN MaTepuai IOMOXKET Bpa-
yaM ry0ske MOHATh JOCTOMHCTBA M HETOCTATKH aHAJIOTo-
BOH M KommbroTepHO DK -peructpanuu.

OOBbIUHBIE aHAJIOTOBBIE AEKTPOKAPAUOTPABI TIPS~
CTaBJISIIOT COOOM 3JEKTPOHHO- MEXAaHUYECKHE CHCTEMBI.
Hanpsixkenue, HaBeIEHHOE Ha 3JIEKTPOIbI B pe3yiibTare cep-
JICUHOH NEesATeNbHOCTH, YCUINBACTCS SNEKTPOHHBIM YCH-
JUTENIEM U PEerUCTPUPYyeTCs Ha OyMa)KHOM JICHTE MPH I10-
MOIIM MEXaHUYECKOTO camonucua. *

K ycunurenio npeapsBisioTcs kEcTkue TpeboBa-
HUSI 110 JINHEWHOCTH, OTHOLICHUIO CUTHAI/IIYM, Opeidy
HYJIsl, pABHOMEPHOCTH aMIUIUTYIHO-9aCTOTHON Xapak-
TEPUCTHKH U T.A. B TO e BpeMs caMOomucIry, Kak ¥ BCEM
MEXaHHYECKUM CHUCTEMaM HPHUCYI PsAJ HEJOCTATKOB,
CBSA3aHHBIX C MOJBEPKEHHOCTHIO M3HOCY, HEOOXOIUMO-
CTBIO NMEPUOTUYECKOTO0 TEXHHUYECKOTO OOCIyKHBaHUA,
MOTPEUIHOCTRIO M3TOTOBJICHUSA. A 3HAYMT, B MpoIecce
SKCIUTyaTallii XapaKTePUCTUKU CAaMOIMCIIA MEHSIIOTCH,
n 3anuck DKI' cTaHOBUTCS MEHEe TOCTOBEPHOM.

Cam camomnucer] 06J1ajJaeT MOCTOSTHHOW BpPEMEHHU.
YuutsiBast BCE 3TO, B TEXHUYECKOM AOKYMEHTAlUU IIPU-
naraemoil k xapauorpady, 3aBOJJOM-H3rOTOBHTEIEM
YKa3bIBa€TCS peajbHas MOTPEUIHOCTh M3MEPEHHs MOPSI-
ka 10-20%. Jlng AMarHOCTHUKH, HAIpPUMEpP, HEKOTOPHIX
Hapymenuil putma cepaua (HPC) nmyxHa naurtenpHas
3alHUCh MOTCHI[MANOB CepIa.

OnHaKo MpH IJIUTEIBHOM MOHHUTOPHUHIE JJIWHA
JICHTHI MOJKET BBIpa)kaThbCs JECATKAMU METPOB, U 0Opa-
6otka OKI' cranoButcs HeynobHoi. Mmeercs emé psin
3a/1a4 B KapAHOJOTHH, KOT/Ia aHAJIOTOBasl PETUCTPAIIH
CTAHOBUTCS TOPMO30M. YUHTHIBas U3JI0KCHHOE, IIeIe-
c000pa3HO OTKA3aThCS OT MEXAHWYECKOTO 3BEHA B ICTIH
06pabotrkn OKI' u 3amuchiBaTh MOTEHIHMAJBI CEpAla B
naMsITh KOMIBIOTEpA.

IIpu 5TOM OTKpBHIBAIOTCS OOJBIIHE BO3MOXKHOCTH
[0 aBTOMATHU3ALMM aHalnu3a Kapauorpamm. TOYHOCTH
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3aIMCH M Pa3pelIaroias CllocCOOHOCTh METO/Ia KOMITBIOTEP-
Ho#t OKI' m03BOJISIOT MOIYYUTH OOJIBITYIO0 HHPOPMALIUIO, 1
TEM CaMbIM YBEJIHYHUThH JJOCTOBEPHOCTH IMarHo3a Ha paH-
Hel craany 3a001€BaHMs, IO CPABHEHUIO C TPAJAUIIMOHHON
OKI'[1,5,6,7,9, 10].

OKCHEPUMEHT.

Ha 6a3e cepuifHOTO OJHOKaHAJIBHOTO 3JIEKTPOKap-
nuorpada DKIT 03 M2 cosmad npubOp, MO3BOISFOIINI
BECTH 3allMCh JJICKTPUYCCKUX IMOTCHIMAJIOB CEp/la Kak,
TPpaJuIIMOHHO, HA OYMa)KHOH JIEHTE, TaK M B MaMSITH
KoMIIpIoTepa. YmpouéHHas OJOK-cxema yCTpoHcTBa
nokazaHa Ha puc. 1.
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Puc. 1. Cmpykmypuasa cxema IKCnepuUMeHmManibHo20
anekmpoxapouozpagpa: 1 - ycunumens, 2 - camonuceu, 3
- npeobpazoeameins HANPAICEHUE-MOK.

CurHan, CHUMaeMbIi ¢ AJIEKTPOIOB, IOAAETCS Ha BXOJ
YCUIUTENS. YCUICHHBIH CUTHAI SIBIISICTCSI BXOAHBIM JUTA ABYX
He3aBUCHUMBIX Ieneil. CoxpaHeHa 3aBOJICKAs 4acTh: MOCTe
mpeoOpazoBaHusl HANpsDKEHUE -TOK CUTHAN MofgaéTcs Ha
camonucetl. CyTh pa3pabOTKH COCTaBISIET JApyras Ierb
(puc.1).

AHaJIOTOBBIN CHTHAJ MOJIBEPTaeTCs AMCKpPETH3a-
UM TIPU MOMOIIM YCTPOMCTBA BHIOOPKM M XpaHEHUS
(YBX) u oundpoBsiBaeTCs aHAIOTO-IHU(PPOBEIM MPeod-
pasoBatenem (AIIT). Iudpossie OTCYETHI 3aMUCHIBAIOT-
cs B maMATh KoMmmbioTepa. [Ipumep xommbrotepHOi DKI
HIPEACTABIIEH Ha puUcC. 5.

YacToTa IHCKpETH3aIlUH, 3a8aETCsI TAKTOBBIM Te-
nepatopoM (TT") u cocraBnser 1200 I'm. B yctpoiicTse
npuMeHEéH 10-tu paspsanbiii AL, T.e. BEIXOgHOHN IH-
poBoii curHan umeer 2'° = 1024 TUCKPETHBIX YPOBHSL.
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MOTPEIIHOCTb AHAJIOTOBOM U
KOMIIBIOTEPHOM DKT.

Toocuem owubku, 6osHuKarowell npu aAHaI020-yug-
posom npeobpasosanuu. Keanmosanue, npu komopom cue-
HAJl annpOKCUMUPYEMCs OIUNCATIUUUM YPOBHEM HAZbLEAE -
cs okpyeneruem (puc. 2) [2, 3, 4, 8]. Ouesudno, umo max-
CUMATbHAS AOCOTIOMHASL OWUOKA OKPY2IEHUs He NPeblUd-
em nonosuny cmynenu Keanmosauus. OmHocUmensvuyio
owubKy ModicHO svbipazums opmynou (1), mo ecmo, uem
bonbute BXOOHOU CUSHAT, MeM MeHblUe NOCPEUHOCTb, ec-
mecmeento, npu yciosuu U < Umax.
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Puc. 2. Annpokcumanyus ananozo602o cucnana
OUCKPEmHOIl NOC/1€008aMEIbHOCHILIO MEMOOOM
OKpyziienus.

EnuHuIBI 3MepeHus 3HaYeHUsI He UMEIOT. DTO MO-
XKeT OBITh HAaNpsDKEHUE Ha AJIEKTPoIaX B MB mim skBuBa-
JICHTHOE OTKJIOHEHME Iepa CaMOIHUCIIa, BEIPAKCHHOE B
MWIITUMETpax. J{namna3oH perucTpiupyeMbIX CUTHAJIOB Ce-
puiinoro kapauorpada konedmercs ot 0.03 mo 5 MB, a3d-
(dexTuBHAs mMUpUHA 3amucu KaHana - 40 mm. [Ipu Han-
0ojiee 4acTo ycTaHaBIMBaeMOW UyBCTBUTEIbHOCTH 10
mm/mV MakCUMaJbHBIH PETHCTPUPYEMBIH CHTHAJI CO-
crapnseT 4 mV, 94To cooTBeTCTBYeT 40 mm Ha OyMaXKHOM
JeHTe. DTHU BEJIWYMHBI JIOTUYHO MPHUHATH B KaueCTBE
Umax.
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Ha rpaguke (puc. 3), WUTFOCTPUPYIOIIEM 3aBUCHMOCTh
e(U) oTMedeHbI HEeKOTOphIe XapaKTepHbIe TOUKU. BuaHo, 4To
BO BcéM paboueM JIHara3oHe BXOAHBIX CHTHAJIOB OTHOCHTEIb-
Hast ommOKa KBaHTOBaHMs, BHOocuMast ALIIT, He nmpeBocxomut
6.5%, B TO BpeMs1 KaK IaclOpTHas IOTPELIHOCTD H3MEPEHHS
HanpspkeHust anasioroporo JKI -curHaia (tad. 1) cocrasiser
He 6onee 20% B muaraszone ot 0.1 10 0.5 MBA 1 10% B quarazone
ot 0.5 104.0 MB.

T'eneparop TakTOBBIX UMITYIIBCOB, ypasisonmil YBX,
CTaOMIM3UPOBAH KBAPLEBBIM PE30HATOPOM, ITOITOMY €TO
OTHOCHTEJIbHAsI HECTAOMIIBHOCTD YaCTOTHI OLICHUBACTCS KaK
10 B MuHyc 4erBepToil creneHu %. OTHOCUTENbHAS XKe
MOTPEITHOCTh CKOPOCTH JIBHXKCHHUS JICHTHI aHaJOTOBOTO
JIEKTpOKapArorpada 1o nacnopry cocTaBiseT 5%.

Onenka paspemaromeil cnocoOHoctn npudopa 1mo

€, %

20

U U
40 mm

4myv

I mm
0.l mV

0.30 mm
0.03 mv

0.20 mm
0.02 mv

0.098 mm
9.8 mkV

Puc. 3. 3asucumocmov omnocumenvnoil ouwiuoKu
U3MePEeHUs HanPAI}CEHUs OMm AMRIAUMYObL 6X00HO-
20 cuznana.

BPEMEHH, €CJIN MPUHATH CIIEAYIOINE JOMYIICHUS: pa3pe-
IIAI0MIAst CIOCOOHOCTH YEJI0BEYECKOT0 II1a3a IIPH aHaJIN3e
OKT, 3anucannoi Ha Oymare, paBHa TOJIIMHE JIMHUH Ca-
MOIIKCIIA; pa3peraromas cnocooHocTs npu ananmsze DKI
C 9KpaHa MOHUTOPA paBHA OJTHOMY ITHKCEIIO (OJIUH AHCK-
petHbiit oTcuét). TonmuHa TuHUE camonucna paBHa (.2

MM.
[Ipu cropocTH MPOTSHKKM JIEHTHI paBHOU 50 MM/c Ha
Oymare 3anmceiBaetest 5-10/0.2 = 250 «ronmuay,

Tabnuya 1. B TO 5xe caMOE BPEMsI B IIAMSITh KOMITbIOTEPA 3a-
Cpagnenue paszpeuiarouieii CHoCoOHOCHU CEPUTIHO20 U muceiBaetcst 1200 orcuéroB DKI. Takum oOpa-
KOMRbIOMEPHO20 INEKMPOoKapouozpaghos. 30M, npenctasnerne JKI' Ha sxkpaHe MOHHTOpA
o SKBUBAJICHTHO YBEIIMYCHHIO CKOPOCTH TIPOTIKKHI

THOCUTENbHAaA NOrpeLlHOCTb 3neKTp0|<app,V|orpa(b JIeHTEI B 4.8 pasa.
NIMEPEHNA amMnIMTYAbl CUrHAMNA | CepuitHblit|K oMNbIOTEPHbIN Eciu He06X011MO 6oJiee AeTaTbHOE UCClle-
Pa6ounit quanasoH nosanue DKI' To, TeopeTnyecku, €€ MOXKHO MOJI-
0,

ot 0.03 0o 4 mV - < £6.5% HOCTBIO BOCCTAHOBHTH I10 TUCKPETHBIM OTCUEC-

TaM, Tak kak DKI' MOKHO cuuTaTh CUTHAJIOM C
ot 0.1 1o0.51V < +20% <+2% ’

OTpPaHHYCHHBIM CIICKTPOM, U YaCTOTa TUCKpE-
ot 0.5 804 mV <+10% < +0.4% TH3aLUH yAOBICTBOPSIECT TPCOOBAHHIO TCOPEMEI
PaspeluatoLas cnocobHOCTb Korensnukosa fi >2{B [2]. PeanbHo TOYHOCTH
no BpemMeHu 8 ms 60mks orpann4muBaeTcs OvicTposeiicTBueM YBX.

Takum oOpa3om, aHAIHU3 HKCIICPUMEHTA
OTHocuTEnbHas NMOrpeLuHoOCTb

MoKasall, 9To MOTPEUTHOCTh H3MEPCHHUS aMILITH-
VISMEPEHI5 BPEMEHHbIX <+10% <+0.1% bl ITPY [TIOMOIIM KOMITBFOTEPHOI'O Kapauorpa
WHTEpBarioB B AManasoHe =0 e TYARLTP H P PAHOTD
0T 0170 15 (ha o cCpaBHEHHMIO C aHAJIOTOBBIM MeHbIIIe B 10 -

) 25 pa3, B 3aBUCHMOCTH OT YPOBHS BXOJHOTO
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CHUTHaJIa; Pa3pellaoias CllocOOHOCTh 110 BPEMEHH Y KOM-
NBIOTEPHOTO BapuanTta B 4.8 pasa Oosbmie, 4eM y
aHAJIOTOBOTO, OTHOCUTEIIbHAS TIOTPEIIHOCTh N3MEPEHNUS
BPEMEHHBIX HHTEPBAJIOB Y KOMITBIOTEPHOTO MeHbIne B 100
pas.

OpiHaKO TOTPELTHOCTH BHOCHUTCS HE TOJIBKO arapar-
HOM 9acThio. Kak yxe orMedanocs, nupoBoii CUrHa oo-
pabatbIBaTh ITpoIIE, YeM aHaIoroBbIi. i1t 00paboTky aHa-
JIOTOBOTO CHUTHAJIa HEOOXOIMMO M3TOTaBIIMBAThH peabHBIC
prOopsI «B xenese». Kakmas omepanus npearnosaraet
HCII0JIb30BaHKEe HOBOTO prbopa. Takas «okécTKas» CTpyK-
Typa OKa3bIBAETCSI TPOMO3/IKOH, JIOPOTOMH, TPYIHO MOIAr0-
el cst N3MEHEHHIO.

O0paboTka IU(POBBIX CUTHAJIOB BEAETCSI P MOMOLIN
KoMITbtoTepa. UToOBI M3MEHHUTH MapameTpbl 00padoTKN He
HYXXCH HOBBI KOMIIBIOTED, JOCTATOYHO JIHMIIb M3MEHUTH
MIporpaMMy, YTO OYEHb Ba)KHO IPH BHEAPEHHU HOBBIX
TEXHOJIOTHH TIpU TMArHOCTHKE U T.J. Harpumep, kak BUIHO 13
puc. 4,au 5,a B cnexktpe OKI mpucyTcTByeT ceTeBast HABOJKA,
KOTOpasi IPOSIBISeTCs Kak Apedeskanue mmaun JKI ¢ gactoroi
okoito 50 u oxosto 100 I'm.

[Tpn komMmIBIOTEPHOI 00pPabOTKE 3Ta OMEXa JIETKO yCTpa-

a
c.0 43.8
WG
0.0 49.8

Puc. 4. Cnexkmp KT ': JTI® no 1024 moukam, 20e a

- HOJIHBLIL CREKMP; 0 - UCKYCCMBEHHO YCeUEHHbLIL

cnekmp.
HSIETCSI, YTO 00JIeryaeT MHTEPIPETALIMEO M aHATU3 KapIMOrpaMM
(puc. 56). ITom 0OpaboOTKON cHTHATA MOIPA3yMEBACTCS
unpTparwst. st 00paboTKH KapauorpaIeckKuX CUTHAIOB
HaMH [IPUMEHSUTICH TIPOrpamMMBbl - HUA(POBbIE QHITBTPBI HAK-
HUX 9acToT 1 uddepermmaTopsl. [Tompodyem oreHuTs ommo-
KY, BHOCHMYO STHMH (DHITETPAMH.

i

100.1 149.9 200.2

100.1
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dunpTpanys - 3To yXKe camo 1o cede nmpeaHaMepeH-
HOE N3MEHEHHE HCXOIHOTO CUTHAJIA C [EIIbIO BBIJICTHUTH U3
Hero mnoJje3nyo nHpopmanuio. [{npposoii curHam MoxHO
MOJIBEPTHYTh AUCKPETHOMY HpeoOpazosanuio dypwe, TO
€CTh IIEPEBECTH €0 U3 BPEMEHHOI 001aCTH B 4acTOTHYI0. B
5TOM TPEACTABJICHUHN CUTHAJ OyJIeT XapaKTepH30BaThCs
Ha0OpOM KpaTHBIX YaCTOT - TAPMOHUK. DTH TaPMOHHUKH
00pa3yIoT CIIEKTp CUTHAJIA.

Puc. 5. @pazmenm KomMnvIOmepHOIL INEKMPOKAPOU-
ozpammul (npumep) a - Heouuwiennas IKI; o -
ouuwiennasn IKI.

Cnextp nn(poBOro curHajia OrpaHU4IEeH: IIepBas rap-
MOHHKA 3aBHCHUT OT JUIMHBI IH(POBOTO Psiia, OrpaHNUYCHHE
Ha BEPXHIOIO TApMOHHKY HaKJIa/[bIBACTCSI YACTOTON ANCKpE-
TH3aIlUU B COOTBETCTBUHU ¢ TeopeMoil KorenbHHKOBA.
[Tone3Hbli cEKTp pealbHOTO KapHOCUTHalla OTPaHWIHBa-
ercs npumepHo vacroroi 50 T'u, Torga kak mpu yacrore
nuckperuzauuu 1200 ' TeopeTHUecKky 4yacToTa CUrHaia
Moxet gocturath 600 I'm, peansHO 3Ta 1 pa JOHKHA OBITH
yMeHblIeHa B 3-5 pa3.

3-5-kpaTHsblii 3anac OepETcs ISl YMEHBIICHUS HCKaXe-
HUI, CBSI3aHHBIX C IUCKpETH3aLMEN. 3Hast CIEKTP CUTHAJIA MOYKHO
BOCCTaHOBHUTH caM CHrHaJI. [Ipy BOCCTAaHOBIEHMM CHTHAiA
MOYKHO HCKYCCTBEHHO OTPaHHYHTh CTIEKTP, OTOPOCHUB, 3aHYIIHB
BCE TapPMOHUKH BHIIIIE HeKoel BRIOpaHHOH (pric.4). Temeps ero
IpaHUYHAsT 4acTOTa COBIAAET C BEpXHEH HCIIOIb3yeMOon
rapMOHHMKON. OIMCaHHBIH aJITOPUTM SKBUBAJICHTEH HI3KOYAC-
TOTHOH (pHITBTpaLiH.

[Tpnuém, nCKycCTBEHHO 3aHYIIsisl BEPXHUE FAPMOHHUKH
MBI He BHOCUM UCKaKCHUI B HU3KOYaCTOTHYIO YaCTh, KOTOpast
HecET OCHOBHYIO YacTh MH(popMarn. To ecTh nomydaercs
Kak ObI (QHIIBTP HIKHUX YACTOT C MACATHLHOM, TIPSIMOYTOJIEHON
YAaCTOTHOM XapaKTePUCTUKOM.

Ota nporeaypa He IPUMEHSIETCS Ha MTPAKTHKE, TaK KakK
HeynoOHa Ui 00pabOTKH OONBIIMX MAcCHBOB JAHHBIX, €&
HEBO3MOYKHO HCIIOJIB30BaTh JUIst 00paOOTKM TEKYIIMX 3HAYCHUN
Ppsia B pealbHOM MacIITade BpeMEeHH, OJTHAKO HUYTO HE MeIIaeT
HaM HCIOJIb30BaTh 3TOT «UJICATBHBIM (QHIBTP» B KauyecTBE
STAJIOHHOTO TPH OMNpEJEJICHUH OLIMOKH, BHOCHMOM
«OOBIMHBIMY U(PPOBBIM (ITHTPOM.

B kagecTBe «00BIYHOTO» U(PPOBOTO PHITBTPa MOHH-
MaeTcsl PeKypCHBHBIN ITM(POBOH GUIBTP HIKHUX YacTOT
tuna barrepBopra. OmmOKy, BHOCUMBIE PEKYPCHUBHBIMA
(uIBTpaMu CBA3aHbI ¢ HEMTPSMOYTOIBHOCTHIO AMILTUTYIHO-
4aCTOTHOW XapaKTEePUCTUKH M, B OOJBIICH CTENEHH, C
HEJTMHEWHOCTHIO (Pa30-4acTOTHOM.

OnHMM U3 IEpPCIIEKTUBHBIX CII0c000B 00padoTkn DK
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Puc. 6. AYX uoeanvnozo oughghepenyuamopa +
uoeanvrozo PHY. Korpdpuyuenmol {A} oopasyiom
apugmemuueckyio npozpeccuio.

sBysieTcss MeTon ¢asosoro moptperta [1, 5, 6, 7]. s
MPUMEHEHUS] STOTO MeToJa HEOOXOIMMO BBIYHCIICHHE
niepBoii mpon3BoaHOI DKI -curnana nmo spemenu. J{is aToro
npumensiercs: nudposoii muddeperunarop. IToT GuUIbTP
TaK)Ke BHOCUT HEKOTOPbIE UCKAXKEHHS, TI0ATOMY MOJIE3HO
OIICHUTH MaciuTad OIIMOKH, CpaBHUB padoTy (GuibTpa C
HJEAIbHON MOJIEIIBIO.

AMIUINTYTHO-4aCTOTHAsI XapaKTePUCTHKA HJICalb-
Horo auddepeHnuraropa npeacrapisieT co00l HAKIOH-
HYIO NPSIMYIO C HAa4ajJoM B HyJIe KOOPJIUHAT, KOHEIl JIU-
HUM YXOAUT Ha OECKOHEYHOCTh, HO TPH PabOTe C CUTHA-
JIaMH C OTPAHUYEHHBIM CIIEKTPOM JIOTUYHO OIPaHUYHUTh
T0JIOCY MPOMyCKaHus GUIIbTpa YaCTOTON BEpXHEH rap-
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pom. Kak 1 crie1oBaio 05xuiaTh, OCHOBHOE Pa3iIMIHeE JIOKa-
nmu3oBaHo B Tex Mectax OKI, rae HabmronaeTcs OpicTpoe
N3MEHEHHUE CUTrHaja (IPUCYTCTBYIOT BHICOKHE YACTOTEI),
910 - QRS-KOMMIIIEKC. B KauecTBE YMCIOBOrO MapameTpa,
MTO3BOJISIFOIIETO OIICHUTH IO PEITHOCTH, BHOCHUMYIO (PHITh-
TpaMu, BEIOpaHa IUIoIa (b, OrpaHMYeHHAs KpUBBIMHE. [Ipn
3TOM I10JIaraeTcsl, YTO IJIOMIaAb 1O KPUBOH, ITOTyUICH-
HOM € TOMOIIBIO «U/ICATBHOT0» (PMIIbTPa paBHA ANHUIIC.

S
—

Puc. 7. Cpasnenue IKT, oopadomannsix «ude-
anvhoim unvmpom nudxcnux wacmomy»: AI® no
1024 moukam 70-aa éepxuan 2apmonuxa; u
1IJ®HY muna bammepeopma 4-20 nopaoka
yacmoma cpe3a 60 I'y.

IIpoanamusuposano 10 orpeskoB OKI' ¢ mpuMeHeHH-
eM 1dpoBeIX GHIBTPOB pazHoro nopsaka. Orpeskn KT
cozepxkanu kommuieke QRS-T. Jlnana3on 3Ha4eHUI TOTyYeH-
HBIX PE3YJIBTaTOB IPUBEJICH B Ta0. 2.

Taonuua 2.

N J1 1
: Cpasnenue paziuunvix puiompos ¢ ""'uoeanvnovim’’

4-ro nop.

UoHY | LoHY

8-ro nop.

LUdHY
12-ro nop.

L®HY 4-ro nop.
+LL P 18-ro nop.

0.021 -0.036]0.01-0.025( 0.0016-0.0052

0.15-0.23

rae LIdOHY - nudpoBoii pekypcHBHBIN QUIBTP HIMKHUX YaCTOT
tuna barrepsopra; LIJI® - undposoit HepekypcuBHbIi nudde-

Puc. 8. Cpasnenue IKT, oopabomannvix
«uoeanvhvim ougpepenyuamopom» c 47-
ot eepxueit capmonuxoui JII1D no 1024
mouxam; u komniaekcom uz [IOHY 4-z20
nopsaoka c wacmomoii cpeza 40 ' u
uugposozo oughgpepenyuamopa 18-zo
nopaoka.

MOHHKH (pHuc. 6).

«MneansHoe muddepeHImMpoBaHUe ¢ UICATLHON (PHITBT-
panueii HIKHUX 9aCTOT)» CBOIUTCS K TUCKPETHOMY ITpeodpa-
3oBanui0 Dypre (AI1D), 3anyneHno BEpXHUX TaPMOHUK,
MOYWICHHOMY YMHOXEHHIO psiia Pypbe Ha psj oOpa3oBaH-
HBIN 27IeMEHTaMH apU(PMETHYECKON POrPECCHH C HYJICBBIM
9NIEMEHTOM PaBHBIM HYIIO, 1 oOpaTtHOMY 1D momy4yeHHoiM
nocnenoparenbHocTH. Lar aprdmeTnaeckoi mporpeccrm nim
HaksioH AUX auddepeHimaropa He UTpaeT POJIU, HOCKOIBKY
BIIMSICT JIMIIb HA aMIUIUTYAy BBIXOIHOTO CHTHAJa, HO HE Ha
ero hopmy.

Ha puc. 7 u 8 nokaszansl ¢pparMeHTbl KapauorpamMm
00pabOTaHHBIX «UICATBHBIM» U «OOBIYHBIMY» (HUIIBT-

PEHLUPYIOIINiT GUIBTP;IIOP. - TTOPSAA0K GUIIbTpa

3AKJIIOYEHHE.

Taxum o0pa3oM, B pe3ysIbTaTe aHaIN3a JTaHHBIX IKC-
MepUMEHTa, KOTJ1a IPU OAMHAKOBOI BXOJHOM YaCTH peru-
crpanus OKI npoBoauiace a) 3IeKTPOMEXaHUYECKUM ca-
MomnucieM (anaiorosast OKI'), 6) KoMIbIOTEPOM (KOMITb-
totepHas OKI'), ObIIH OJTy4EHBI CIIeTYIOIIIE BEIBOIBI:

1. OcHOBHBIE MOT'PEIIHOCTH aHAJIOTOBOW PETHCTPALUU
OKI 3HAaUNUTENTBHO BHIIIE, YEM IIPU KOMITBIOTEPHOIT peTu-
CTpaIuu.

2. KoMmproTepHast perucTpaius mo3BoseT NPUMEHUTD
coBpeMeHHbIe TexHonoruu oopadorku DKI' v nonyunTs
00JIbIIOE KOJMYECTBO HOBBIX XapaKTEPUCTHUK (CHEKTP
OKT [10], dazossiit noprper cepaua [5, 6] u npyrue
JIaHHBIE).

3. Komnerorepuas peructpanus OKI' mo3pomser nzbe-
KaTh MCKa)KEHHUH, KOTOPbIe HEN30EKHO BO3SHUKAIOT IPH
cereBbIX HaBonkax (50, 100 I'm) u mp.

4. KomnerotepHas peructpanus OKI' mo3Bonger nerko
ABTOMATH3UPOBATh MpoIecc 00pabOTKH IEKTPOKAPAH-
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OorpaMM, 4TO CYLIE€CTBECHHO, KaK JJIs YCKOPEHUS 10JIyYe-
HUSI HH(QOpPMAIUH, TAK ¥ [TPH OTCYTCTBUH BHICOKOKBAJIN-
(UIPOBaHHBIX KapANOJIOTOB.

5. Pa3paboraHHas pU SIKCIICPUMECHTE METOAMKA JIETKO I10-

3BOJISIET IIEPEBECTH BCE MMEIOLIMECS B HAIIIEM 37]paBOOXpa-
HEHUH QHAJIOTOBBIE AJICKTPOKAPIUOTpadbl B KOMITBIOTEPHbIC
1o 1ieHe B 10-25 pa3 Hike CTOMMOCTH 3apyOeKHBIX KOMITh-
FOTEPHBIX JICKTPOKapIuorpados.
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CPABHUTEJILHBIN AHAJIN3 TTOTPEIITHOCTEN B AHAJIOT'OBOI Y KOMITBIOTEPHOM
IIEKTPOKAPIUOI PAOGUN
U A Jlampynnun®, I' M. Tenmun**, C.B.Konmypos

Ha 6a3se cepuiinoro anekTpokapauorpada co3aaHa SKCIepuMeHTaIbHast MOJeb, HO3BOISIONIAst OTHOBPEMEHHO pe-
THCTPUPOBATD AIEKTPOKAPANOTPAMMY Kak Ha OyMa)KHOI JIGHTEe, TaK M B AMSTH KOMIIbloTepa. AHanoroBas u nupposas
YyacTH Kapauorpada uMeroT 00LIyI0 BXOIHYIO 1emb. Llenb JanHON paboThl - CPAaBHUTH TOYHOCTh PETUCTPALIUH, KOTOPYIO
criocoOeH 00eCIeYnTh KOMITBIOTEPHBIN U TPAJAUIIHOHHBIN aHAIOTOBBII BapuaHT. J[aH CpaBHUTEIBHBIN aHAIN3 TOTPEITHO-
CTel, BOSHUKAOIIHX [TPU aHAJIOTOBOI M KOMIIBIOTEPHOH AJIeKTpoKapanorpapun

COMPARATIVE ANALYSIS OF INACCURACIES IN ANALOGUE AND COMPUTED
ELECTROCARDIOGRAPHY
[.A. Latfullin, G.M. Teptin, S.V. Konturov

On the basis of a commercially available ECG recorder, the experimental installation allowing to perform simultaneous
ECG recordings both on the paper tape and in the computer memory has been devised. The analogue and computer parts of
electrocardiograph have single signal input. The goal of this work was to compare accuracy of the recordings that the
computer based and traditional analogue ECG recorders could provide. The comparative analysis of the inaccuracies
occurring in analogue and computer electrocardiography is presented.
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