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MixHapoaHwii HaykOBO-HaBYaIbHWI LEHTP iHGOPMALIAHINX TEXHONOTiI Ta CUCTEM
HAH Ykpaitu Ta MiHicTepcTBa OCBiTH i Hayku, Moo Ta cnopTy Ykpaiu, Kuis

NPOrPAMHO-TEXHIYHUIA KOMNNEKC A9 FTEHEPALLII
LUTYYHUX ENNEKTPOKAPAIONPAM PEAJTICTUYHOI ®OPMMU

g

N

A4

3anponoHoBaHoO METOAOJIOrII0 NepPeBipKN METPOJIONYHUX XapakTepuCcTuK Ln@dpoBux enekTpokapaiorpadis Ha 0CHOBI
mogzerii reHepawii LTyYHUX eflekTpokapaiorpam peanictmiHoi popmu B yMoBax BHYTPILLIHIX Ta 30BHILLIHIX 30ypeHb. HaBesne-
HO pe3y/ibTaTv eKCrepuMeHTaslbHUX 4OC/IAXEHb NOPTaTUBHOIO esiekTpokapaiorpaga 3 nasabLeBnmv es1eKTpoaamu.

Knwo4yoBi cioBa: MatemarndHa MoAe b, €JIeKTpoKapaiorpama, MeTPOIOridHi XapakTePUCTUKN.

XBOpoOU CepIIeBO-CYINHHOI CHCTEMU BIKE JIaB-
HO JIiIUPYIOTh Cepell HaitHeOe3MeHIMX 3aXBO-
pIOBaHb, a iX HeCBOEYACHE BUSBJIECHHS 3aJIMIIa-
€THCSI OJIHIE€IO 3 TOJOBHUX MPUUYWH iHBaJIiTHOCTI
Ta CMepTi Ipale3aTHoro HacesenHs. Ha cboroz-
HI BiJI cCepIIeBO-CYJIMHHOI MaTOJIOTIi cTpaskaae 3/4
HaceJleHHsT YKpainu, a B 62,5 % BUIIaKiB BOHA €
MPUYUHOIO CMEPTI, [0 3HAYHO BUIIE, HIXK Y PO3-
BuHenux Kpainax [1]. Ocrannim yacom Binby.to-
csl 3HAYHE <«OMOJIOJIKEHHS» IIMX 3aXBOPIOBAHb.
Tinpku 3a 10 pokiB B YkpaiHi moBoinacs 3aXBo-
PIOBaHICTh i1IeMivHOI0 XBOPO6OIO cepiist [2].

[ocutb yacTo panToBi cepiieBi HaNau, y TOMY
qUCi 31 cMepTeJIbHUMM HacJijkaMu, BigOyBa-
I0ThCSI TIPSIMO Ha BUPOOHUIITBI, 0cOOJIMBO Y IIpa-
I[iBHUKIB, YMOBHU TIPalli IKUX OB sI3aH1 3 BEJINKHU-
MU (hisnaHUME 200 eMOIIHHIMU HaBaHTasKEHHSI-
mu. Taki curyartii He TijbKu 6oJsicHO O'IOTH 110
KOHKPETHUX JIFOJISX Ta IX CiM’SIX, a i TOPOIZKYIOTh
HeraTUBHI €KOHOMIUHI HACII/IKU /IS KpaiHu, oc-
KIJTbKU BMUPAIOTB JITOJIY TTpaIle3/1aTHOrOo Biky. Par-
TOBUI CceplieBMil HallaJ Ha BUPOOHUIITBI MOKe
IIPU3BECTH /10 IOMUJIKOBUX [Iill onlepaTtopa, Kepy-
I0Y0TO CKJIQJHUM OOJIaJIHAHHAM 1, B KiHIIEBOMY
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BUIIAJIKY, JI0 TSKKUX aBapiif, HACHiIKU IKUX J10-
6pe BigoMi.

Tomy HeoOXiaHi 3py4Hi, ZOCTYIIHI i B TOI ke
Jac JOCUTh HAIilTHI 3200 €KCITPec-[iarHOCTHKH,
SIKI MOKYTDb BUSIBJISTUA MTOYATKOBI O3HAKU BIJIXU-
JIEHb y po0OTi cepIis i i€ HisuIHUX Ta eMOo-
IIHHUX TIepeBaHTa)KeHb HE JUIIEe B MEIUUYHUX
yCTaHOBaX, ajie il Ha BUPOOHUIITBI i HaBiTh y J0-
MalIHiX YMOBax.

Enextpokapaiorpadis 10 cux mip 3aJUIIAETh-
cs1 HAUOIJIBIT TOMMUPEHUM MeTO0M (YHKITO-
HaJIBHOI JIiarHOCTUKH B Kapiosorii. OcranHi se-
CATUPIYYS MTPUBHECTU PEBOJIIOIIIiHI TepeTBOpeH-
HSI B IaHY Tasly3b: y KJIHIYHIN Ta aMOyIaTopHiit
MPaKTHUIll MHUPOKO BUKOPUCTOBYIOTH IU(POBI
eJIeKTpoKapaiorpadu 3 aBTOMaTHIHOIO iHTEPIIpe-
taitieio esekTpokapaiorpam (EKT).

[Iporte, Ha AyMKY KJTHIIUCTIB, iICHYIOUI KOMIT 10-
TepHi 3acobu anamizy Ta inreprperarii EKT Bce e
He 3a6e311e4yr0Th HeOOXiIHY JI0CTOBIPHICTD Pe3yJib-
TaTiB miarHocTuky. CKa3aHe B MEPITy Yepry BiHO-
CHUTHCS JIO TIATHOCTUKY 11ITIEMIYHOT XBOPOOU CepIis.
Tomy hbaxiBITi IITyKaOTh HOBI THAXON 0 TIOOY/I0BH
MeToZiB Ta 3ac00iB KoMl 1oTepHoro anamisy EKT,

Y pamkax BUKOHaHHS 3aB/aHb 3a /lep:kaBHOIO
IiJThOBOIO HAYKOBO-TEXHIUHOIO Tporpamoro «O6-
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pasHUi KOMIT 0Tep» MizkHapOHWIT HAyKOBO-HaB-
YaJIbHUH TIeHTP 1H(OPMAIITHUX TEXHOJIOTIN Ta
cuctem (MHHII ITiC) HAH VYkpaiau ta Miwnic-
TEPCTBA OCBITHU 1 HAYKH, MOJIOJIi Ta CIIOPTY YKpai-
HU CTBOPUB Ta TEPEIaB 0 CEPITHOrO BUPOOHU-
nrBa [TAT «HBK "KuiBcbkuii 3aBoj1 aBTOMaTUKN
im. I'I. IleTpoBCcbKOTO" > MiKPOEJIEKTPOHHUH MTPH-
snag GASATPAD®. [Ipunan peasizye opuriHaib-
HUU MeTo aHaui3y Ta inteprpetaitii EKT, edex-
TUBHICTb SKOTO IOBE/leHa MAaCIITAOHUMU KJIiHiu-
HUMM BUIIPOOYBaHHsIMU [ 3].

[Mpurag MA3ATPAD® orpumas CBigoITBO
Ne 8398/2008 mipo nepskaBHY peecTpariiio Ta /103-
BiJI HA 3ACTOCYBAHHSA B MEJIMYHIN TIPAKTHUIII, & TAKOXK
nepxasauit Ceprudikar Ne UA-MI/1-2558-2009
3aTBEP/KEHHS 3ac00y BUMIPIOBAIbHOI TEXHIKH.

Bizomo, 1110 Bci 3aco6u BUMIpIOBaIbHOI T€XHi-
KW SIK TIPY BUITYCKY 3 BUPOOHUIITBA, TaK i TPH
OB eKcIIyaTallii miasraioTb MeTpoJIo-
TiYHOMY KOHTPOJIIO i miepeBipiii. [yist miporo 1mo-
TpiGHE ycTaTKyBaHHs, 3a JOMOMOIOI0 SIKOTO CTa-
He MOKJIMBOIO TIepeBipKa BiJITOBIAHOCTI Mapame-
TPiB IpuJIaLy Horo TexHIYUHUM yMOBaM.

Y po3BUHEHUX KpaiHaX CBITY BUTOTOBJISIIOTHCS
MiKpOeJIeKTPOHHI Iipuiaan (iMitaTopn), siki 3a0€3-
MeYyioTh (POPMYBaHHS CHEIIATbHIX TeCTOBUX CHUT-
HAJTiB /TSI METPOJIOTIYHOI TIEPEBI PKY TIPUJIA/IIB T (h-
POBOI MEUIIMHU y BiIMIOBITHOCTI IO TTPUHUHATUX
cranmapris. Y tabu. 1 HaBeeHO MOPIBHSJIBbHI TEX-
HIUHI XapaKTEePUCTUKN, OTPUMAaHI 32 pe3yJibTaTaMu
aHaJli3y Cy4yaCHMX 3aKOPIOHHUX IMITaTOPIB /715 T1e-
peBipku ¢ poBUX ejleKTpoKapaiorpadis.

Tabruys 1
IopiBHsAMbHA XapaKTEPUCTHKA IMITATOPIB CUTHATIB CKJIaIHOI (popMu
Tenepania EKT ) )
Tum Cranmapt- . Bsacontist Tounicrp Ilina,

i Hi TeCTOBI Hopmass- 3mimenns Criotso- K aMILTiTY I,/ TIOJI.

MITaTopa CUTHAIN i EKT ApuTtmii CGFI;/I%HTB pers 3 YACTOTU CIIIA ~
Iliarect (Pocist) + + — — — — +3%/+0,5% 1300
www.rudshel.ru
Heiiporect7b (Pocist) + + — — — — +12%/£02% | 400
www.mks.ru
FC12D (Icnawnis) — + — — — — +5%/+20,2% 200
www.serviciencia.es
ST — 16 (Icmanis) + + + — + - +3%/+1% 1500
www.stelec.com
Phantom 320 (Himeuunna) — + + + + — — 1700
www.ms-gmbh.de
Seculife PS (Himeuunna) — + + + + — +1%/+02% 2100
http:/elizpribor.ru
TechPatient CARDIO + + + — + — +2%/+1% 400
(ApreHTHHa)
www.heinstruments.com
PS420 (CIITA) + + + + + - +2%/+1% 3000
http://assets.fluke.com
MiniSim 100 (CIIIA) + + + + — — +1%/+£05% | 2000
www.netech.org
EHS12 (CIIIA) + + — — — — +2%/+0,5% 800
www.ultramedic.com
MS400 (Kurait) + + + + + + +2%/+1% 1000
www.contecmed.com
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3 tabu. 1 BUIHO, 110 HAWKPAIIli CIIO;KUBYI STKOC-
Ti /17151 TECTYBaHHS Cy4acHOTO eJIeKTPOKapiorpa-
(biutHOro O6JIATHAHHS MAIOTh TIPUJIAAN 3 JOCTAT-
HbO BHUCOKoIO BapTicTio. [Ipuctpiit MS400, eqummii
i3 PO3TISAHYTUX, MA€ 3MIHHY KapTy Tam’sTi, 10
JI03BOJISIE KOPUCTYBayeBi 3MiHIOBATH HAOOPU CHUT-
HauliB /17151 TecTyBaHHsA. OHAK TaHA MOKJIUBICTD
HOPOJIKYE TIPoOIeMY TIOIIYKY CUTHAJIB HeoOXij-
HOI opmu y TTOTPiGHOMY (hopMaTi i3 3aaHUMMK
aAMILTITYTHO-4ACOBUMU XapaKTePUCTUKAMI.

CyuacHi cucteMu MepeBipKrd MeJIMYHUX BUMi-
PIOBAJIBLHUX TIPUJIA/IIB TIOBUHHI He Jutiie ¢hopmy-
BaTU €TAJIOHHI TECTOBI CUTHAJIN CTAaHAAPTHOI (hop-
MU, 1110 320€3MeYyI0Th ePEBIPKY METPOJIOTTTHIX
XapaKTepuCcTUK BUPOOY y BIAMOBIAHOCTI 10 1Tpu-
WHATUX CTaHJAPTIB, ajie W TeHepyBaTH INTYYHi
EKT, mo imitytoTs HalipisHOMaHITHIMI (hopmn
610JIOTIYHOrO CUTHAJY, B TOMY YHMCJI i Ti, 1110 10~
CTaTHBO PIZIKO 3yCTPIYAIOTHCS B PEATbHUX yYMO-
Bax. TiJbKY TIpH Takiii BceOiuHiit mepeBipIi MOK-
HA TapaHTyBaTW HAIMHICTh HACTYITHUX J[iarHOC-
TUYHUX pinieHb. [lapagokcanbHo, ajne 10c¢i B YK-
paiHi MeTPOJIOTTYHUMU CJIYKOaMK JIJIsl TIEPEBIPKH
eJeKTpokapaiorpacdiB BAKOPUCTOBYETHCS TEXHO-
JIOTIYHO HeIOCKOHase OOJIaJHAHHS, TaKe, sSK
VII-EKT ta I'D-05, pospobiete B kinii 70-x —
nmoyatky 80-X pOKiB MUHYJIOTO CTOJIITTS Ha 3aCTa-
piniii enemenTHIiil 6Ga3i, gKe BKe BialpaloBaio
CBill pecypc i BUMarae 3amiHu.

MeTo10 iHHOBAIIHHOTO TPOEKTY, 1[0 BUKO-
nysascsa B MHHIL ITiC y 2011 p. srigno 3 Pos-
nopsmkenusam IIpe3uaii HamionanbHoi akaje-
mii Hayk Ykpainu Ne 129 Bix 25.02.2011 p., €
CTBOPEHHS TMPOTPAMHO-TEXHIYHOTO KOMILIEKCY
(IITK) nng BiATBOpEHHS CHUTHAJIB CKJAJHOI
dbopmu, 3okpema mryuynux EKI, 3a momomororo
SAKUX 3JIIUCHIOETHCA TIepeBipKa METPOJIOTIYHUX
XapaKTEePUCTUK Ta OI[IHIOBAHHS CIOKUBYNX
skocteil npunaniB GASATPAD® npu ix cepiii-
HOMY BUPOOHUIITBI B yMOBaX MPOMECIOBOTO
MAITPUEMCTBA.

[lepur Hixk epeiiTu 10 ONTUCY OCHOBHUX ileH,
TOKJIaieHnX B ocHOBY ctBOpeHoro [I'TK, HaBene-
MO CTHCJIMH ONKUC OCHOBHUX (PYHKIIN TIPUJIATY

DOA3ATPAD®.
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3ArAJIbHA XAPAKTEPUCTUKA NPUNALY ®ASATPAD®
B ocHoBy pospo6ku npuctporo MA3ATPAD®

OyJI0 3aKJIaIeHO TaKi BUMOIH:

+ onepamuenicmy (pe3yJibTaT TECTYBAaHHS MTOBU-
HeH OyTy OTpUMAaHWiA He GisbIie Hixk 3a 1-2 XB);

+ 3pyunicmo (TIPOIIElypa TECTYBaHHsI TIOBUHHA OY-
TH HEOOTSIKITUBOIO, TIPOBOIUTHICS O€3 3HATTSI OJ1s1-
Ty i He BUMAraTH iHIIKX MiIFOTOBYNX 3aXO/IiB);

+ ingopmamusnicmo (MOKJIUBICTD BUSIBJIEHHS TIPH-
XOBaHUX O3HAK MOPYIIeHb Yy poOOTI cepirs mij
BILTUBOM (Di3WUHUX i eMOIITHNX HaBaHTAKEHD,
K1 HeZIOOIIHIOI0ThCS TTpU TpaauitiHiin EKT-
JIarHOCTHTII );

+ docmynnicms (Hhopma HaJlaHHsT PE3YJIBTATIB 110-
BUHHA OYTH 3PO3YMIJIO0 JJIs IEPCOHAIY, SIKUI
He Ma€ CTeIiaTbHOI MEANIHOI TiITOTOBKN ).
[Tpunag MASATPAD® ckiamaeTbest 3 MiKpo-

porecoproro cercopa (puc. 1), axuii 3abesre-

yye peectpanito EKT 3 mepiioro crangapTaoro

Bi/IBE/IEHHS Ta BBEIEHHS OM(DPOBAHOTO CUTHAIY

B TIEPCOHAJIBHUI KOMIT'IOTEP Yepe3 CTaHAApPTHUN

nopt USB.
st peecrpanii EKT foctaTHbO OTOPKHYTHCS

MAJIBIISIMU ITPABOI 1 JIiBOT PYK /10 MiHIaTIOPDHUX eJIeK-

TPOJIiB, PO3TAIIIOBAHNX Ha TIEPEAHIl MaHesi CeHCOo-

pa. EnexTpoxxuBieHHsT ceHcopa 3/IiMCHIOETHCS Ue-

pe3 USB-nopt koM’ totepa. Ctajie 3HaueHHsI CTPY-

My, IIIO0 CTIOKUBA€EThCs, He nepeutiye 120 mA. Y

ceHcopi 3abe3IeuyeThesi rajbBaHiuHa PO3B’sI3Ka

Puc. 1. Mixpomnportiecopunii cencop GA3ATPAD®
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Mazosuii moprper EKT
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Puc. 2. EKT y nBoBumipHomy ¢a3oBoMy TIPOCTOPi

€JIEKTPUYHUX JIAHITIOTIB BiITIOBITHO 10 Mi>KHAPO/I-
HUX CTAH/IAPTIB 3 OE3MEKN MeTMTIHIX BUPOOIB.

OCHOBHI TeXHIUHI XapaKTEPUCTUKU CEHCOPA Ha-
Be/IeHO B a0, 2.

O6pobka EKT 3aiiicHIOETBCS 3a JOITOMOTOTO
KOMIT'IOTEPHOI TIPOTPaMU, M0 Peayi3yeEThCS Ha
MIePCOHATTbHOMY KOMIT' IOTEpI, y TOMY YHCJIi HOYT-
Oy, Takoi MiHiMaTbHOI KOH(Iiryparii: OC —
Windows 2000/XP, nmpomecop Pentium 600 MTT,
03¥Y 64 M6, HDD 20 I'6, monitop SVGA 800 x
x 600, USB-mopT.

Y npunani GA3ATPAD® peasnizoBano 3ara-
TEHTOBAHUI MeTO/I aHai3y Ta inteprperaitii EKT
[4], o 3a6esmeuye BICOKY iHPOPMAaTUBHICTD pe-

3yJibratiB. OCHOBHA ifiest METO/LY TIOJISITAE B TOMY,
IO B KOXKHIM TOUIl JUCKPETHO 3aJaHOTO eJieK-
Tpokapaiocurnany Z(t), t = 1,2, ... YuceJIbHIMU
MEeTO/IaMU OIIHIOEThC MBUAKICTh 3MIHM CUTHA-
ny Z(t) i Bcsa noganbiia o6podKa 3iHCHIOEThCS
Ha (asosiii maomuni y koopaunatax Z(t)— Z(t).

Ockinpku EKT He € mepiognunoto yHKITETO,
TO TPAEKTOPIl OKPEMUX ITUKJIIIB «PO3MUBAIOTHCI>
y $a30BOMY MPOCTOPI, TPUTATAIOUUCH JI0 1€SIKOI
JIOKJIbHOI 00J1acTi — aTTPaKTOpa y BULJIS/I Tpa-
HUYHOTO UKy (puc. 2).

Komn'toTepHa mporpama peajidye Bci craii
HAyKOMIiCTKOI iH(opMalliiiHol TexHoorii 06po6-
KU CUTHAJTY, B TOMY YHUCJi:

+ TIPUTITYIIEHHS TePenTKo/ Pi3HOTO TUITY, 30Kpe-
Ma MepesKeBHX 3aBajl, Ha OCHOBI OpUTiHATIBHO-
TO BY3bKOCMYTOBOTO PEKEKTOPHOTO (iabTpa
[5] i BUnagKOBUX IIyMiB, BUKJTMKAHUX, HAITPH-
KJIaJl, M’ I30BUM TPEMOPOM, HAa OCHOBI aJITOPUT-
MY aJIalITUBHOTO 3TJ1a/IKyBanHs [6];

OITiIHKY TIEpHIOl MOXIi/IHOI CUTHATY HA OCHOBI iH-
TepHoJsiiiiHOTOo noJinoma Jlarpasska 3 Bizirno-
BiZTHOIO TIPOTIEYPOIO PeryJisipu3alliii;

no6ynoBy dasosoro noprpera EKT Ta ominky
ycepenHeHoi Ga3oBoi TPAEKTOPii 3 BUKOPHUC-
TaHHSM rayc/1opdoBoi MeTpuKH [7];

Tabuys 2

Texuiuni xapakrepuctuku cencopa MASATPAD®

XapakTepucTuka

3HaueHHs

[iamazon Bxigaux Hanpyru EKC

Bxigunii imnemanc

Koedirient ocabienns cunbasHux 3aBaj
Hampyra BHyTpimHIX IITyMiB, TPUBEAEHUX 10 BXOLY

HepiBaomipricTh ammniTyiHO-4yacToTHOI Xapakrepuctuku (A4X) y nianazoni

yactot Bizx 0,5 1o 40 I'y

Mesxi BizHOCHOI oxubku BumiptoBatts Hanpyru EKC, 1o gomyckaoTbest

B iHTepBai aianmaszony Bumiptosanb Big 0,1 MB 10 0,5 MB
B iHTepBavIi mianmaszony BumipioBab Bif 0,5 10 4 MB

Mexi BimHOCHOT TOXMOKM TPV BUMipIoBaHHi iHTepBastis dacy Bix 0,1 o 1 ¢, 1o

JOITyCKAalOTbCA

Meski BiiHOCHOT TOXUOKM TIPY BUMIPIOBaHHI yacTOTH cepiieBux ckopoderb (HCC)

y nianasowi Bix 30 1o 180 yx./xB
Cepeziii yac HapoOGITKIB Ha BIIMOBY
CepeHiii 9ac BiZIHOBJIEHHS TTPAIle3/[aTHOCTI

Bix 0,03 1o 5 MB
ue mente 2 MOwm
e mertre 10° (100 1B)
e Ginpnre 20 mxB

Bin —30 10 5 %

+15%
+7%

+7%
+5%

2000 rox
20 rox
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+ BIJTHOBJICHHSI €TAaJIOHHOTO Kap/iOIUKIY Y 4aco-
Biii oOsacTi i ananis Tpaguiiitanx EKT-o3Haxk;

+ BUJIiJIEHHS (DparMeHTy PeroJisapu3ariii ycepes-
HeHoi a30B0Oi TPAEKTOPII;

+ OIIIHKY I0ZATKOBOTO AIarHOCTUIHOTO TTOKA3HM -
Ka f3,, IO XapaKTepu3ye CUMETPUYHICTD (hop-
MU (DparMeHTy perosiapu3allii ycepenHeHoi da-
30BOI TPAEKTOPII, Ta peaisallio 1iarHoCTUIHO-
ro IpaBuJia, 3aCHOBAHOIO Ha MOPIBHAHHI B 3
MOPOTOBUM 3HAUEeHHAM [3].

[TokasHuKk f. BU3HAYAE€ThCA SAK BiHOIIEHHS
MaKCUMaJTbHOI MITBUIKOCTI HA BUCXIJTHOMY Ta HU3-
XiTHOMY KOJIiHaX (pparMeHTy penoJisipusaiii yce-
peatenoi (hazoBoi TpackTopil, ipudomy .= D,/D,
npu nosuTuBHOMY 3yo1i 7'ta 8. = D, /D, npu Hera-
trBHOMY 3y0i11i 7. OpuriHajbHi KOMITTOTEPHI ajiro-
putmu 06po6ku EKT y (hasoBomy mipoctopi, B ToMy
YUCJi TPOIe/lypU, CIPIMOBAHI Ha aBTOMaTUYHE
BU3HAYCHHS IOKa3HNKa f3,, onucani B po6ori [8].

/1T HAOUHOCTI Ta 3PYYHOCTI MPEICTABIECHHS
indopwmarii pesysasrat 06podku EKT Bigobpa-
JKAl0ThCS HA CIIEIIaIbHOMY 1HAMKATOPI Y BUTJISIT
rpajyCcHMKa 3i 1KaJ0I0, O/1JIeHOI0 Ha TPU 30-
un — 3eneny (HOPMA), scosmy (3AJIOBIJIBHO),
uepeony (YBAT'A), a Takox CyIpOBOKYIOTHCS
TOJIOCOBUM TIOBiZIoMJIeHHSIM. Taka iHTepripeTaitist
JIAHUX JIOCTYITHA KOXKHIM JIIOJIMHI, B TOMY YUCJi Y
OOYTOBUX YMOBAaX, OCKiJIbKM BOHA HE BHMATa€E
SKUX-HEOY/Ib CTeIliaIbHIX MeInYHuX 3HaHb. OK-
pim toro, mpuiag GA3ATPAD® dopmye 3BiT Ipo
pe3yJIbTaTh TeCTYBaHHS Y BUTJSAI TabJaUIb Ta
rpadikiB TPaAUIIHHNX Ta OPUTIHATBHUX O3HAK
EKT, siki 36epiratorbcst B 6a3i jaHuX Ta MOKYTb
OyTu HaAPYKOBaHi HA TPUHTEPI.

3PO3yMiJIo, M0 CHOXKUBYI SKOCTI TPUJIALY B
TIEepITY Yepry 3aJexaThb BiJl TOUHOCTI BUMiPIOBaH-
HS IUX METPOJIOTIYHUX XapaKTePUCTUK B peasib-
HUX yMOBaX eKCILTyaTallii.

METOA0J10rf NEPEBIPKWU METPOJIOTTYHUX
XAPAKTEPUCTUK NMPUJIALY PASATPAD®

OcHoBHa izies, SIKy IOKJI3/IeHO B OCHOBY M€TO-
JI0JIOT1 TepeBipKU METPOJIOTIUHUX XapaKTepuc-
tuk npuianxy QA3ATPAD®, nossrae och y 4omy.
3a J101I0MOT0I0 ITPOrPaMHO-TEXHIYHOTO KOMILJIEK-
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Puc. 3. Crpykrypa IITK y ckmnazi: nepconasbHUi KOMITIOTED
(B 1ienTpi), axamnrep st migrsmoderns npuiaxy GA3ATPAD®
(siBopyy) ta imitatop curnanis ICCM-01 (ripaBopyy)

Cy, CTBOPEHOI'0 B paMKaX IIPOEKTY, TeHepYIOThCs
MITYYHI CUTHAJIU CKJIAIHOI (POPMU, 30KpeEMa eJIeK-
TpOKapAioTpaMu, 3 3aJJaHUMU aMILIITY/THO-4aco-
BUMM O3HAaKaMu 1H(OPMATUBHUX (hPArMeHTIB, SKi
BUKOPUCTOBYIOTHCS SIK TECTOBI CUTHAJIU.

Kowmreke mobymoBano Ha 6a3i aBTOHOMHOTO
MiKpoeJieKTpoHHOTO imMiTatopa curnaiis [CCM-011,
SKUW T E€HYETBCS JI0 TIEPCOHATBHOTO KOMII T0-
Tepa 3a JIOTIOMOTOI0 CTaHAAPTHOTO iHTepdeicy
USB. [ln1 3py4yHOCTi TeCTYBaHHS y CKJIAJ KOMII-
JIEKCY BKJIIOYEHO TaKOX CIIelliaJlbHO CTBOPEHe
JI0JIaTKOBe OOJIalHAHHS — TIePEeXiHMIT amanTep,
3a JIOTIOMOTOI0 SIKOTO TeCTOBUI aHAJIOrOBUI CUT-
HaJI 3 BUXIJHUX KJIeM iMiTaTopa HaJxoauTh Oe3-
Mocepe/IHbO /10 TMAJIbIIEeBUX €JIeKTPO/IiB MPUIaLy
DA3ATPAD®, 1110 Tectyetbest (puc. 3).

TecToBi aHasOTOBi CUTHAIU BiATBOPIOIOTHCS
iMiTaTOpPOM B Jiana3oHi iHppaHU3bKUX i HU3bKUX
YaCTOT Ta BKJIIOYAIOTb TADMOHIIHI CUTHAIN CUHY-
COIIATBHOT, TTPSIMOKYTHOI Ta TPUKYTHO1 (hOpM i3
3alaHUMU aMILTITYTHUMH Ta YaCTOTHUMHM Xapak-
TePUCTUKAMHU, a TAKOK CIeIliaJbHi CUTHAJIU Y BU-
rsiai mryaHux EKT ski 3anmucytoTbes B mam’sTh

! Imitarop crBopeno B AT3T «Coubseiirs (Kuis) 3a Texmiu-
nuM 3aranasm MHHIL ITiC.
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iMiTaTopa 3a JOTIOMOTOI0 30BHIITHBOI KOMIT IOTEP-
noi nporpamu. Imitarop ICCD-01 orpumas Cai-
JIOIITBO TIPO JEP;KaBHY METPOJIOTIUHY aTECTAIliio
Ne 26-02-0808 Bix 16 Bepecus 2011 p.

O11iHKa METPOJIOTIYHUX XaPaKTEPUCTUK TIPUJIALY
DA3ATPAD® 3riiicHIOETHCST HA OCHOBI BiIXUJIEHD
aMILTITY/THO-4aCOBUX TTapaMeTPiB ycepelHeHOTO
KapIiOIUKITY, aBBTOMATUYHO BU3HAUCHUX TIPUJIAZIOM
DA3ATPAD®, Bifi BiIOMHUX aMILTITYHO-4aCOBUX
TIapaMeTpPiB €TAJIOHHOTO KapIiOIUKITY, HA OCHOBI
SIKOTO 3reHEPOBAHO CIIEIiaIbHUI TECTOBUI CUTHA.

CrertiasibHi CUTHAJIN TTOPOJIKYIOTHCA 3a JI0TI0-
MOTOI0 OPUTiHAJIBHOI MaTeMaTHU4HOI Mozeni [9],
gKa 1o3Bosisie TenepyBatu mTyuni EKI peasmic-
TUYHOI (hOPMH, a TAKOK MOJIETIOBATH BiIXUJIEH-
s EKT Bix HopMm#, 1110 BiATIOBIZIAIOTH Pi3HUM TI0-
PYIIEHHSIM ¥ POOOTi CEpPIEBO-CYANHHOI CUCTEMHU
Ta peaJibHUM 3aBajlaM THUITy MePEeXeBUX Tepe-
ITKOJI, M’SI30BOTO TPEMOPY Ta iHIUX.

Tenepariis mryanoi EKT BinGyBaeThest 3a nBa
etar. Ha miepiiiomy erarri TeHepy€eThCsl €TaIOHHUT
Kapaionuk z(t). B ocHoBY Mojesi reHepartii z(¢)
TIOKJTAZIEHO cUCTeMY TUEPEHITIMHAX PIBHSIHD, 3all-
porioHoBaHy B po6ori [10], sika Mae BUrJIsiz

X =0x— Y, (1)
y=ay+ox, (2)
A8’
2b12 )—(z=z5). 3)

1

i=- 3

ie{P,O,R.S.T}

a;,AB; exp (-

Y cucremi (1)—(3) npuitHgTI MO3HAYEHHS: O =
=1-,/x*+y?, ® — KyTOBa MBUKICTb PyXYy Biz00-
paskyBaJIbHOI TOYKH y IIOIMHI (X, y); A, = (0 —
—0)mod2m;ie {P,Q,R S T}, neb e |-nn]—
MTOTOYHUH KYT, 1110 BUSHAYAETHCI BUPA3OM

arctg | — |, eciim x > 0
X

T + arctg (Xj, ecan ¥y =0, x<0;
¥ (4)
—T + arctg (Zj, ecmn y <0, x<0;
X

T, ecmmy>0 x=0;

2
_E, ecmn y <0, x=0.
2

Y piBnanni (3) sminna z, = B - sin (2nf,t) Mo-
JIeTIo€e ipeiid 130eIeKTPUYHOI JTiHIT 3 aMILTiTy-
noto B ta wactoroio auxanns f,. [lapamerpu a,, b,
0. BU3HAYaIOTh aMILIITYIHO-4aCcOBI XapaKTepuc-
uku 3youis P, Q, R, S, T EKT, 1m0 reHepyioThes.

Cucrema (1)—(3) nopomxye TpackTopito (puc. 4)
Yy TPUBUMIPHOMY TTPOCTOPI KOOpAUHAT (X, ¥, 2).

[Muxniunicts EKT MonemoeTbest pyxom TOUKH
y TJIONIHHI (X, i) TIO TPAEKTOPIl 3MiHHOI JIOBXKUHH,
SIKa «PO3MUTAy BITHOCHO KOJIA OIMHUIHOTO Pajliyca-
aTTPaKTOpa y BUIJISAI rpaHnYHOro UKIY. Koxken
00epT B3[IOBK ITi€T OKPY’KHOCTI Bi/ITIOBi1a€ OTHO-
My R—R-inTepBany (cepiieBoMy IIUKIY ).

IadopmaTuBHi (pparMeHTH KOKHOTO IUKITY
EKT MozesmonThest PyXoM BigoOpaskyBabHOI
TOYKH B HAIPSIMKY z. MOMEHTH Yacy ¢, Ipu SKUX
3’aBasiorbes 3youi P, Q, R, S, T, BU3Ha4aioTh TOU-
KU TPAHUYHOTO 1UKJTY, BIZITOBIZTHO JI0 3aJJaHUX KY-
TiB 0, OQ, 0., 9, 0,. IIpn HaOJMKEHH] 710 1IAX
KYTiB BiZloOpaskyBa/ibHa TOUKA [IEPEMILIYEThCS BIO-
py abo BHU3 Y HANPSIMKY z, a yepe3 MeBHUN Jac
MTOBEPTAETHCS B TIONTUHY (X, ).

Jlnst rerepartii mryuynoi EKT y po6ori [10] Bu-
KOpHUCTaHO ynceabHuil MeTo] Pynne—Kyrra uert-
BEPTOTO MOPSNKY 3 (PiKCOBAaHUM KPOKOM KBaHTY-
BaHHS 3a yacoM. HaBmaku, HaMu OTpUMaHO aHa-
JITHYHUN po3B’si30K cuctemu (1)—(3), saxuii mo-
3BOJIMB 3aIIPOIIOHYBATU MaTeMaTUYHY MOJesb
reHepailii MTYYHOTO Kapaionukiay [9] y Burmsami
AHAITUYHOTO BUPA3Y:

G
2(t)= ), A exp|-—
ic{P.O.R,S.ST,T} 2[b; (1)]

N 1bOMY BHPas3i mapameTpu A, 1., b, Bu3Haua-

I0Th Bi/ITOBIZIHO AMILJIITY/LY, MOMEHT JIOCSITHEHHSI

eKcTpeMyMmy Ta TpuBasicTh i-1o (i € {P, Q, R, §,

T}) indopmMaTtBHOTO (PparMeHTy eTaJIOHHOTO ITHK-
JIy, IPUYOMY TIPUTTYCKAETHCS, IO

)

bl(l) HpH té I"Lia

bi(t) = (6)

bl(Z) HpH > Hia

e bV, b'» — mapameTpu, Mo BU3HAYAIOTH hOPMY
i-ro dparmenty. [Ipu bV = b moznens (5), (6)
JI03BOJISIE TeHEPYBATH HECUMETPHUHI (hparMeHTn
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eTaJIOHHOTO IUKJY, 30KpeMa IMOPOJIKyBaTH 3Y-
6etrb T'3 pisHUM CTyTIEHEM CUMETPU3allii, [0 Hece
TOMATKOBY MIarHOCTUYHY iH(GOPMAIIio PO TI0-
4aTKOBI O3HAKH MTOPYIIIeHb B poOOTi cepist [3].
Jlommyctrma ctpykTypa ertajgontoro nukiay EKT
HAKJIA/IA€ JI0ATKOBE OOMEKEHHsST Ha MOMEHTH
noyaTky £{" Ta sakinyennsa ¢* ingopmaTUBHUX
(bparmMeHTiB y BUTJIS/II CITIBBiTHOIIEHD

0<t <@ <t <t@ =t <tP=

, (1)
=1y <ty =1§) <1 <1V <1 <T,
e
(0 =, —3b, .
2) _ (2) ®)
Lo=nt 3bi >

a T, — sarajibHa TPUBAJICTh (MC) €TaJJOHHOTO 11~

KJIy, IOB’sI3aHa 3 9acTOTOIO F, . CepleBnx CKopo-
4yeHb (y1./XB) CHIBBIIHONIEHHIM
60-1000
7, = 90-1000, )
F
uce

Ha gpyromy erarmi 3a etajionoM z(t) reHepye-
ThCS TTOCJI/IOBHICTh CIIOTBOPEHUX CeplieBUX I1U-
KJIiB, Jie Tijl CHOTBOPEHHSIMU PO3YMIIOThCST HE3a-
JIESKHI BUIIAZIKOBI 30yPEHHS TapaMeTPiB eTaloHy.
Dopmasnbho npoiiec renepaiiii mryunoi EKT 3 N
IIUKJIB ONUCY€EThCS BUpa3oM [11]

Z,0= 2 Alml
ie{P,Q,R,S,ST.T}
(= m)’ (10)
x€X —_—
2(b,[m))*
+h(f), m=12...N,
e
A, [m]= 4,(1+a, [m]),
W, [m]=p,(1+3,[m]),
- b (1+& " [m]), npu ¢ <y, [m], (1D
b;,[m] =

b (+eP[m]), mpu t > p,[m].
Y cnisBignomenuax (10), (11) A[m] p.[m],
<1)[m] (2>[m] — TapameTpu i-ro pparMeHty
m-ro nuky mrydnoi EKL a o [m], §[m], eV[m],
eP[m], — moctigoBHOCTI pearizalliii He3aIeKHIX
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Puc. 5. lTpuxnan mryynoi EKT

BUTIA/IKOBUX BEJIMYMH, 5IKi 3 HyJIbOBUM MaTeMaThy-
HuM crioiiBanasam M{o} =0, M{8} = 0, M{eV} =
=0, M{S(Q)} = 0 posnozineni Ha intepsanax [-o,
oy [=8, 8,1, [0, €], [, £¢)], obmesxennx
(biKCOBaHI/IMI/I qucIaMu o, S, £4), €.

3OBHINTHI CTIOTBOPEHHS CUTHATY, Y TOMY YHC-
Ji apeiid i3oenekTpuyHOI JiHII Ta iMiTallisa 3a-
BaJl pidHOTO TUNY (YACTOTHUX, BUTIAJKOBUX, iM-
MyJbCHUX), 320€31eUyIOThCST J0IaBaHHSAM Bijl-
MOBiIHOT aAUTHUBHOI cKJanoBoi A(t) mo mopo-
JKEHOTO CUTHAJTY.

Ha puc. 5 naBeneno npukiazn mrydnoi EKT,
Ky 3T€HEepOBaHO 32 OMUCAHOI0 BUIIE CXEMOIO.
KBamidikoBani Kapiosorn BU3HABAJIW IITYYHI
EKT peanpbHumu, 110 miATBEPAXKYE a/IEKBATHICTD
3aIIPOIIOHOBAHOI MOJIEJ Ta MOXKJIMBICTD 1i 3aCTO-
CYBaHHS [IJId OIIHIOBAaHHA e()EeKTUBHOCTI ajro-
purmiB 06poboku EKI, BOymoBanux y mnudposi
esieKTpokapaiorpadu, 30KkpeMa st inpopmariiii-
HOI MITPUMKY CEPIHHOTO BUPOOHUIITBA ITPIIALY

DOA3ATPAD®.
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EKCNEPUMEHTAJIbHI AOCNIAKEHHA
OCHOBHOIO METOIO JOCIIKeHb OYJI0
+ TiepeBipKa MeTPOJIOTIYHUX XapaKTEePUCTUK TTPH-
nany GA3ATPAD®, BurotoBieHUx B yMOBaxX
ITPOMUCJIOBOTO T ITPHUEMCTBA,;

Q Monens (1)
€TaJIOHHOTO
Kap/IiOTIKITy

¢ 2(t)

h 4

Monemns (6)
ITOCJI JIOBHOCTI
mukiais EKT

¢ h(?) AnuTuBHI 3aBagu

Z 4— (apeiid i3oainii, BUIIaIKOBA
Ta YaCTOTHA 32BN

0 )

ool

v
| Initatop ICCD—01 |

v
| DA3ATPAD®

Q v

Pesynsratn
|—’ TTOPIBHSIHHS

—>| Bbaox nopiBusHHEA

Puc. 6. IlocnigoBHicTh onepaitiii Ipu IepeBipili MeTpoJIo-
rivaunx xapakrepuctuk rnpuianxy OA3ATPAD®

Puc. 7. Cxateporpama 3MillleHHST CETMEHTA, BU3HAYEHOTO
npustazoM QA3ATPAD®, BiIHOCHO iCTHHHOTO 3HAYEHHST T[HO-
TO rapamerpa

+ OIIIHIOBAHHS Bi/ITBOPIOBAHOCTI XapaKTEPUCTUK
npuitagy GASATPAD®,

+ JIOCJIJKEHHST B3a€EMO3B 3Ky TPIUILIIHUX Ta
opuTiHATBHUX JiarHocTHUHUX o3Hak EKI, gaki
ABTOMATHYHO 00uncIio0Thest pusagom MDA-
3ATPAD®.

O1iHKa MeTpPOJIOTIYHUX XapaKTEePUCTUK IIPU-
naxy DA3ATPAD® Gyna poBesieHa 3 BUKOPHC-
taHHaM mtydnnx EKI] ski renepyBannch Komi-
sexcom. Ha puc. 6 HaBesieHO cxemy, TKa 17TI0CTPYE
MOCJIiZIOBHICTD ONlepalliil pu MpoBe/IeHHI eKcIie-
PUMEHTIB.

Pitrennst mpo BiiOBIIHICTD METPOIOTIYHNX Xa-
paKkTepucTuK 3ajanuM TY 3xilicHioBasoCsS Ha OC-
HOBI ITOPIBHSIHHST KOMITOHEHT BEKTOPa aMILTITy/I-
HO-4aCOBUX TapaMeTpiB etasioHHoro 1ukiay EKI,
3a SIKMM I'eHepyBaBCsl TeCTOBUI CUTHAJI, Ta BEKTO-
Pa Q= (dp, Py bp" b e Ap iy by b)) avm-
JITYTHO-9ACOBUX TTApaMeTPiB ycepeTHeHOTO K-
ay EKT, sikuii aBTOMaTnaHo 004MCIIOBaBCS TIPH-
nagom MA3ATPAD® nuistxom 06poOKM aHATOTO-
BOI'O TECTOBOT'O CUTHAJY, IIOJJaHOTO HA OT0 BXiJl.

Ha puc. 7 HaBesieHa ckaTeporpaMa pe3yJIbTaTiB
OIIHIOBAaHHS TOYHOCTI BU3HAYEHHS TPaJAUIiHHOI
eJieKTpoKapaiorpadiyHOl 03HAKHY i1lTeMii MioKap-
na [11] — mapameTpa, SKUii XapaKTepU3ye 3Mi-
menHs cermenTa ST BBepX (enesayis) abo BHU3
(Oenpecis) BITHOCHO 130€IEKTPUYHOI JIiHil.

ExcniepumeHTH miITBepIMid BUCOKY TOUHICTD
OIliHIOBaHHS Ii€l 03HaKu: HaBiTh pu 50%-oMy
CIIOTBOpeHHi cermenTa ST 3a aMILTITYI0I0 Ta 3%-1X
Q/IMTUBHUX 3aBaJlaX CEePeJHbOKBA/IPATUYHE Bi/IXU-
JeHHda 3Mimenasa cermenra ST Bi iCTUHHUX 3HA-
yeHb He iepeButiryBaso 0,0031 mB.

ExcriepuMenTH MiATBEPAUIN TaKOK BUCOKY TOY-
Hictp omintoBanus npuiagom GAZATPAD® in-
IIUX TPAJAUIIIHHUX Ta OPUTIHAJIBHUX 1arHOCTUY-
nux osHak EKT. Hampukiaz, BigHOCHa moxubka
BU3HAYeHHS 4acToTH cepiieBux ckopodeHb (HCC)
ckmagana juire 0,73 %, a cepeiHbOKBaZpaTUIHE
BIZIXMJIEHHS OLIHKM Iapamerpa f3,, 10 XapaKkTe-
pusye cumetpito 3youst Ty hazoBoMy POCTOpi —
0,021 onuHUIb.

3PpO3yMiJio, 1O TOYHICTh BU3HAYEHHS /liaTHOC-
tnuaux o3Hak EKI 3asmekana Bif piBHS CIIOTBO-
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peHb IUKJIB TECTOBUX CUTHAJIB, SIKi B eKCIlepu-
MeHTax ckiaganu 10 70 % iCTUHHOTO 3HAYEHHS
Bi/INIOBiZIHOTO TTapaMeTpa eTajJoHHOoTro 1K1y, Ha-
MPUKJIAJ, BiTHOCHA MOXMOKA aBTOMATHYHOTO BU-
3HaueHHst cUMeTpil 3yOuist T Bij PiBHSI CIIOTBOPEH-
Hs1 & 3MeHIIyBajacs Bifi 4 % Mpu PiBHI CIOTBO-
penb & = 70 % TpaKTUYHO 10 HYJIsI TIPU BiJICYT-
HOCTi cIoTBOpeHb (puc. 8).

3ajiesKHICTD BiZIHOCHOI TTOXUOKY BiJ{ PiBHSI CIIOT-
BopeHHsi § 3 Koedittientom gerepminarii R? = 0,953
OTIMCYETBHCA PIBHSHHAM perpecii

6=10,0005¢* + 0,0203¢ + 0,0538,
sIKe MOKe OyTU BpaxOBaHe TPH IIPAKTUIHOMY BH-
kopuctanHi npunanxy GAZATPAD®.

ITpu JoCIIKEHHAX BUSBUJIOCh, IO IIPH 3011b-
IIEHH] TPUBAJIOCTI TECTOBOTO CUTHAJTY 301/IBIIYETh-
€Sl TOYHICTh BU3HAUEHHS HOTO XapaKTEPUCTHK.
Oco6MBO Taka 3aJIeKHICTh TIPOCTEKYETHCST TPU
BUMipIOBaHHI MOKA3HMUKIB BapiabeJbHOCTI cepiie-
BOTO PUTMY, TaKUX, sIK CTaH/IapTHE BiXUJIEHHS
R — R-inTepBasiB Ta iH/ekcy HanpyskeHHs [12].

Ha puc. 9 naBenieHo pe3yssrati eKCIiepUMEHTIB,
10 LIOCTPYIOTh 3AJIEKHICTh BiZIHOCHOI ITOXUOKM
d BusHaueHHs mapametpy SDNN (ctaHzapTHOTO
BisixusienHst R — R-intepBasiB) Big uucaa N 1u-
KJIiB TECTOBOTO CUTHAIY. SIK BUIHO, Tpr 00poOITi
Ginbir Hik 100 1MKITIB BigHOCHA MOXMOKa & 3Ha-
xoauiacs B Meskax 7 %, a npu N < 100 BoHa z10-
carana ax 60 %. /lanuii gaxt cig BpaxoByBaTH
IIPU IPAKTUYHOMY BUKOpHCcTaHHi mpuiany DA-
3ATPAD® B MeMYHUX 3aKJIAJIAX.

[lepeBipsiiach TakoX BiZITBOPIOBAHICTH (CITiB-
Ha/[iHHs1) pe3yJIbraTiB 0OPOOKU TECTOBUX CHUTHA-
aiB npunagamu WA3ATPAD 3 pocaigHoil mapTii
(50 mpuaziB), BUTOTOBJIEHNX B YMOBaX IIPOMHC-
JIOBOTO Ti/ITPUEMCTBA. EKCIIEpUMEHTH 1TOKA3aJIN,
1[0 MaKcuMaJjibHe BiJJHOCHE CTaHJapTHE BiJXu-
JIEHHSI TIPY BUMIiPIOBaHHI XapaKTEPUCTUK TECTO-
BOTO CHUTHAJy PI3HUMH TIPUJIaJlaMu He TepeBu-
uryBasio 0,9 %, a mpu 6araTopasosiii 06po0IIi cur-
Haiy omgHuM npuiaagzom — 0,64 %, mo cBiIIUTH
PO BUCOKY BiJITBOPIOBAHICTH PE3YJIbTATIB.

Yei npustaau 3 gocigHoi maprii 3abe3nedyBa-
JIN OJTHAKOBY Ta BIPHY iHTEPIIpeTaIliio peaJTbHuX
EKT 3i crerianizoBanoi TecToBoi 6a3u JaHuXx, B

ISSN 1815-2066. Hayxa Ta inHosauii. T. 8, Ne 4, 2012

3,5

2,5

=
(S2%
T

<
($)1
T

1 1 1
0 10 20 30 40 50 60 70 &
Puc. 8. 3anexHicTb BiIHOCHOI MOXUOKY BiJ PiBHS CIIOTBO-
PEHHST cUMeTpii 3y01s

o
60 @
50 -
40 +
30
°
°
20+e@
P
®
10 o°
Ty x °
e o
° bl LY N4 °
0 100 200 300 400 500 600 N

Puc. 9. 3anexHicTh BiIHOCHOT MOXMOKN BU3HAYCHHS T1apa-
MeTpa Bifl KiTBKOCTI ITUKJIiB TECTOBOTO CUTHAIY

SKil OyJM HAaKOIIMYEeHI CUTHAIU i3 3a3fajierigb
Bi/IOMUMU O3HAKAMHU TIEBHUX ITOPYIIIEHb CEPIIEBO-
CYZIMHHOI CUICTEMH.

BWUCHOBKHU

Y pesysbrati foCTiyKeHb BUPillleHa aKTyasb-
Ha HAYKOBA-TIPUKJIAJIHA 337la4a — CTBOPEHO CYy-
YaCHUN KOHKYPEHTOCIIPOMOKHUI IIPOrpaMHO-TeX-
HIYHIN KOMILJIEKC, SIKIiT 3a6e311edy€ reHepariiio Ta
Bi/ITBOPEHHST TECTOBMX CUTHAJIIB CKJIQIHOI (pop-
MU 3 33/IaHUMU aMIUIITYTHO-4ACOBUMH XapaKTe-
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pHUCTHUKAaMU, 30KpeMa (hOPMYBaHHS IIITYYHUX €JIEKT-
poKapaiorpaM i3 3aJJaHUMHU J[iIaTHOCTUYHUMH 03-
HaKaMM.

Komriekc € 3pyunum 3acoboM JIJIs TTepeBip-
KM METPOJIOTIYHNX XapPaKTEPUCTUK Ta CIIOKUBYMX
gKocTell GpoBUX eeKTpokapiorpadis, 30Kpe-
ma mpuiaxy MA3SATPAD® gk npu itoro Bupob-
HUIITBI, TaK i TPU TTOAAJBIIIN eKCILTyaTarlii.

3alpoIloHOBaHI MaTeMaTU4YHI MOJEJi reHepa-
mii mryuynux EKI peamictuunoi ¢popMu MOKYTh
OyTH KOPMCHUMH 1 B iHIINX chepax 3acToCyBaH-
He. 30KpeMa, 3a I0TIOMOTOT0 TTUX MOojieJieli BIiep-
me Oy moOyaoBaHi CTATUCTHYHI 3a/IesKHOCTI
Mixk miarHoctrnynumu os3Hakamu EKI B udacosiit
obstacTi Ta azoBOMY IIPOCTOPI, SIKi 3 BUCOKUMMU
KoedilliEHTaMu JleTePMiHallil OITUCYIOTHCS BiITIO-
BiTHUMMU PiBHIHHSAME perpecii [13].
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JI.C. @aiinsunvbepe, T.FO. Bexaep

[TPOTPAMMHO-TEXHUYECKIW KOMIIJIEKC
JUIA TEHEPAIITMIN NCKYCCTBEHHDBIX
IJIEKTPOKAPAIOTPAM
PEAJIUCTUYECKOM ®OPMBI

ITpennoskeHa METOZONIOTHS IPOBEPKU METPOTIOTHUECKUX
XapaKTePUCTHK U(POBBIX 3JEKTPOKAPANOTrpad)oB HA OCHO-
Be MOJEJIM TeHePAalNy HCKYCCTBEHHBIX 3JIEKTPOKAPANOr-
pPaMM peasMCTUIeCcKOoi (POPMBI B YCJIOBUSX BHYTPEHHUX U
BHEITHUX BO3MYIIeHNH. IIpescTaBieHbl pe3yIbTaThl aKCIIe-
PUMEHTATHHBIX MCCIEOBAHII MOPTATUBHOTO 3IEKTPOKAP-
auorpada ¢ HasbleBbIMI 2JIEKTPOIAMU.

Kntouesvie cnoea: marematnieckast MoJieJib, 3JI€KTPO-
KapInOTrpaMMa, MeTPOJIOTHYECKIE XaPAaKTePUCTUKH.

L.S. Fainzilberg, T,]. Bekler

PROGRAM-TECHNICAL COMPLEX
TO GENERATE ARTIFICIAL
ELEKTROKARDIOGRAM REALISTIC FORMS

A validation methodology of metrological characteristics
of digital electrocardiographs based on the model of genera-
tion of realistic artificial electrocardiograms under internal
and external disturbances is proposed. The results of experi-
mental studies of portable electrocardiograph with finger
electrodes are presented.

Key words: mathematical model, electrocardiogram,
metrological characteristics.
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