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MOJIEJIb CACTEMM HNIATPUMKHU NPUHHATTS PINIEHB
JIATHOCTYBAHHSA IH®APKTY MIOKAPJA

3anpononosano modenv cucmemu RIOMPUMKU NPULHAMMSA piuleHb 3 OideHoCmuKu iHgaprmy
Miokapoa, sika 00360158€ NPOGOOUMU KOHMYPHULU AHANI3 eleKmpoKapoiozpamu ma 6CMmAHO8I08amu
nonepeoniu diacnoz nayiecuma. Ha ocnosi po3pobnenoi moodeni peanizo8ano npocpamuuii KOMHIEKC
cucmemu, wo 30HICHIOE Gi3yanizayiio pe3yibmamie 00CIi0NCEeHH MA KepyS8aAHHsL (DYHKYIOHYBAHHSIM.

IMocranoBka mpodaemu. Bmpomomxk Oaratbox pOKIB enekTpokapmiorpadis Oyma 1 3aiumaeTbes
HaWMOMYJISIPHIIIIAM METOJIOM PEECTpALlii eIeKTPUIHOI aKTUBHOCTI CepIld, 0 B MOAAIBIIOMY Ia€ MOXKIHMBICTH
BCTAaHOBUTH [iarHO3 mamieHTta. Lle# mpomec, 3a3BU4aif, He aBTOMAaTH30BAaHUH 1 3aliMaeThCsd HUM caM JIiKap-
KapioJIOT YU TEPareBT, a iHOi — KIHIIUCT, SKAH HaJeKUTh [0 iHIIoi cremianbHOCTI. e Hece 3a coboro BTpary
Yacy MiJl 9ac MpPOBEICHHS JiarHOCTHKH, MOMYIICHHS MOMIJIOK y po3mudpysanHi enekrpokapaiorpamu (EKD),
3HIDKCHHS TOYHOCTI Ta SIKOCT1 Y BCTAHOBIICHHI JIaTHO3Y, 1, IK pe3yJIbTaT — HeBJalle JIiKyBaHHA marieHTa. [Iporec
BCTAHOBJICHHS [liarHO3y HEMOXJIMBHHA Oe3 MpoBeleHHs BceOiuHoro OaraTokpurepiitHoro anamizy EKIT Tta
MPOTHO3yBaHHS MOAAIBIIOTO PO3BUTKY 3aXBOPIOBAHHS CEPLISL.

AHaJi3 ocTaHHIX TOCTIIKeHb Ta Myorikamiii. AHasi3 OCTaHHIX MyOJiKaIiil MOKa3ye, 110 AiarHOCTYBaHHS
iHpapKTy MioKapia IPYHTYETbCS Ha OCHOBI aHaJli3y €JEeKTPU4HOI akTHBHOCTI cepus. Podoru ['onosau I.B. Ta
MasypoBa B.B. mpHcBsiucHI BHKOPHUCTAHHIO METOIIB MAaTEMAaTHYHOI CTATHCTHKH Ta TeOpil HMOBIPHOCTI B
noeHaHHi 3 MeauuHoro Jyorikoo [1, 2]. B poGorax Ilickyn 1.B. 3ampomnoHOBaHO MaTeMaTH4YHI MOJEI IS
BusiBnieHHs mikiB EKI™ Ta npuBeneHHS KapAiOCHTHAIY J0 MaKCHMMAJbHO OYMIIEHOTO BiJ IIYMIB MaTepiaiy Iuisi
miarnoctuku [3]. OmHak cepes HEMOMIKIB X METOJIB CIiJl 3a3HAYMTH Taki: 3a0e3MeUeHHs] BUCOKOI TOYHOCTI
npr oOpoOIll CTATUCTHYHHUX IaHWX, OOMEXCHHS 3aCTOCYBAHHS MOXIIMBOCTSAMH amapaTHHX 3aco0iB. Tomy
aKTyaJbHUM 3aBJaHHAM € PO3pOoOKa MOJET CHCTeMH MiATPUMKH NpuHHATTS pimneHs (CIIIIP) niarHOocTyBaHHS
CepIeBUX 3aXBOPIOBAHb, IO JO3BOJUTH MPOBOAUTH KOHTYpHUH anani3 EKI Ta BHpoOmsTH pexoMeHnamii s
NPUHHATTS PillIeHb.

Meroro naHoi crarti € po3poOka Mmozeni ta mporpamuoro komiutekcy CIIIIP niarHoctuku iHdapkTy
MioKap/a 3i BCTAHOBJICHHSIM IIOTIEPEHbOTO JTiarHO3Y.

3aBnanHsamMu JaHoi pobotu €: po3pobka crpykrypu CIIIIP niarHocTyBaHHs iHGapkTy Miokap/a;
(dbopmaizaiis Iponecy MATPUMKH MPUAHATTS PillleHb 32 JOMOMOIOK MaTeMAaTHYHHX METOJIB 1 aJlTOPUTMIB
posmudpysanns EKI'; po3poOka KOHIENTyanbHOT Ta 00’€KTHO-OPIEHTOBAHOI MOJEICH CHCTEMHM; peati3ailis
nporpamuaoro kommuiekcy CIITIP 3 BpaxyBaHHsS Cy4acHMX BHMOT 110 3a0e3rNeyeHHs] 0araToOKOPHUCTYBAlbKOTO
JIOCTYIY JI0 IaHHX.

Buknanennsi ocioBHoro matepiamy. CIIIIP 3 miarHOCTHKH iH(pApKTy MioKapIa HaJEKUTh 10 TIOPUIHUX
cucreM, amke yrctoi apxitektypu CIIIIP B Hiit He mpocnigkoByeTbes. Leit ¢akT migTBepIKye Te, MO cUcTeMa
¢yakmionye Ha ocHOBi BJI, Bci ii [ii BUKOHYIOTBCS TOCIIJOBHO Ta BIANOBIAHO IO 3aJaHOTO AalTOPHUTMY, a
MPUHHATTS OCTaTOYHOTO KiHIIEBOTO PE3yJIbTATy 3MIHCHIOETHCS Ha OCHOBI Harepesl 3alaHuX MpaBuil. Po3risiHemo
po3pobneny y3aranpHeHy apxitektypy CIIIIP, HaBeneny Ha pucyHKy 1 Ta mpu3HaueHHS! OCHOBHHUX i1 €JIEMEHTIB!

1. Tlizcucrema opranizauii nianory Ta mnpeactaBieHHs rotoBoi iHdopmauii yu pesynprarty abo IHIIUMHU
cioBaMu iHTepderc po3po0ITIOBAHOTO MPOTPaMHOTO CEPEOBHUINA. 3a JOMOMOIOI0 IILOTO €IeMEHTa KOPHUCTYBaY
MOX€ BIJIbHO CHIJIKYBaTHCS 3 MPEACTABICHUM IIPOIPAMHHUM CEPEIOBHIIIEM Ta CAaMOKO CUCTEMOIO B Iiiomy. Came
TYT 3AIMCHIOETbCS BBEACHHS TOYATKOBHX IaHWX JUII POOOTH CHCTEMH, a TaKOX 3a JIOTIOMOTOI0 iHTepdeiicy
KOPHCTYBa4 MOJKE CIIOCTEPIraTH pe3ylbTaTH POOOTH CUCTEMH.

2. Slnpo cucremu. YHpaBIsIFOUMiA €IEMEHT, 110 OPraHi30BY€E B3a€MOJIIIO BCIX €JIEMEHTIB CUCTEMH, a TAKOX
BITOPSIKOBYE TIPOIIECH, IO BiAOYBAarOTHCS B Hil.

3. Cucrema kepyBaHHs 0a3zamMu JaHux. J[03Bousie 3rpynyBaTi Ta CTpYKTypyBaTH Bci JaHi Ta iH(popMmallito,
IO HAJIXOAATh IO CUCTEMH, a TAKO)K BHOCHTH CBOI IpaBHIIa HA BUKOPHCTAHHS Ti€l UM iHIIOI iH(popMaIii i€k K
CHCTEMOIO.
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Puc. 1. V3zazanvnena apximexmypa cucmemu

4. BaytpimHi mxepena inpopmarii — me Taki mrepemna iHdopmarii, ki Oe3mocepeHb0 QYHKIIOHYIOTH 3
CHCTEMOIO Ta HAJAIOTh MOXJIMBICT IIBUIKOTO OTPHMAHHS IAHMX JUIA NMPOBEICHHS MiarHOCTYyBaHHA. Takumwu
JDKepellaMu  MOXYTh OyTm Bxke 30epexeHi MaTepiann s miarHoctukd (300pakenHs EKI), apxiswm,
neHtpanizoBana b/l

5. 3osuimHi mkepena indopmarrii. Takumu mxepernamu iHopmaiiii € CD-ROM, enextpokapmaiorpad, 1o
SIKOTO MOYe TiJKITIOYUTUCS po3po0IieHa cucTeMa Ta 3unTaTH B peanbHomy 4aci EKI mauienra.

6. Cucrema kepyBaHHs 6a3zoro Monenei (BM) — 3a0e3neduye kepyBaHHs, CTBOPEHHS Ta BUKOPUCTAaHHS 0a3u
MoJiesied JUIsl AiarHOCTYBaHHS XBOpoOu. TakuMu MOJAEISMH € Hadip MPaBWII Ta aHATITUYHHX CIIBBIIHOIICHb, 1110
BUKOPHCTOBYIOThCS JUUI TIOPIBHSHHS oTprMaHux napametpiB EKI 3 etanoHHMME Ta NPUHHATTS NONEPEIHHOTO
pIlIEHHS PO AiaTHOCTYBAHHS.

7. Cucrtema xepyBanHs 0a3oro mpasun (BII). IIpaBumamu € Bcs CYKyIHICTH YMOB, CIIiBBiIHOIICHb Ta
BUPAa3iB, 10 BUKOPUCTOBYIOTHCS JUI PO3PaxyHKy MapaMeTpiB CHCTEMH, a TaKOX KPUTEpii ONTHMaIbHOCTI, IO
JIO3BOJISIFOTH IPUHHATH ONTHMAJIbHE PILlICHHS.

Burmsig eranonsoi EKT 3mopoBoro cepiist HaBeneHuid Ha pucyHKy 2. 3sudaitna EKT sBisie coboro rpadiune
300pakeHHS KOJIMBaHb CNCKTPUYHUX MOTECHIIANIB, 3HATHX 3 IMOBEPXHI Tijla. 3MIHH €IEKTPUIHOTO ITOTCHIIIATY
NPOTATOM OJHOTO CEpIEBOT0 LMKy, 3apeecTpOBaHI Ha Tamepi, MalOTh BUIIAI XapaKTepHOI KpHBOi, sKa
CKJIQA€ThCsl 3 JEKUIBKOX BIAXWIEHb, LIO MiJHIMAIOTBCS BHIIE a00O OIYCKAIOThCS HIDKYE OCHOBHOI
(i30eseKTpUYHOT) JiHil.
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Puc. 2. Bionowenns inmepeanie EKI i3 ghazamu cepyegozo yuxuy
(cucmona ma diacmona wiiyHo4Kig)

Posrnsinemo Bapiant onucy i anpokcuMmarnii EKT' curnany. Ockinbku EKI' curnan sBisie coboro 4acoBy
3aJIeKHICTh IPOeKii iHTerpajgbHOro enexTpuuHoro Bekropa cepus (IEBC) Ha minilo BixBeneHHs, TO,
mozemotoun 3Mian IEBC B mpocTopi Ta oTpuMy049H Horo mpoekmii Ha pi3Hi JIiHiT BiABEICHHS, MOXXHA OTPHIMAaTH
momens gacosoro psiay EKT [4].

Bimomi Takoxx KycouyHo-3amani ampokcumanii EKI-curmamy. 3o0paxenHs EKI' € B3aemoros’s3aHoro
CYKYIIHICTIO CETMEHTIB, 3yOIliB Ta iHTepBaJliB, KOXKEH 3 SKHX XapaKTepu3ye poOOTy cepus B TOH UM IHIIUH
MOMEHT 4acy. SIk HaBeseHo y po6orti [4], anpokcnmartis nukiny EKIT onmcyeTbest 3riHO 3 BUpa3oM:

Oy X<
—(X—/ln)z 1n, XSHn

in = ;An X e T2 Xt , (1)

Jile M — KUIbKICTh €KCIIOHEHT, 1[0 BUKOPHUCTOBYIOTHCSI B ampokcumalii; 4 — KoedillieHT BepIIMHU 3yOI; i1 —
koe®iLieHT 31BUTY 3y0Ld; 0, , 0, — KoedilieHTH MaciuTaby JiBOro Ta MpaBoro «Iuieyay 3yOllsd BiINOBIIHO.

J1s K0>KHOT €KCIIOHEHTH MOTPiOHO BU3HAYUTU YOTUPH KoediuieHTH — 4, u, o, , 0,. MakcUMaJipHO TOYHA
JlarHOCTHKA BUMarae reHepamnii MiHIMyM ABOX CEpIEBHX LHUKIIB, 3a IOMOMOTOI0 SIKMX OyZyThb BH3HAYaTHCS
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HeoOximHi mapamerpu EKI. 3reHepoBaHMii CHTHaJI TNPOTPAMHO AaHATI3YEThCS, INCIS YOT0 300paKCHHS
AIPOKCUMYETHCS TIPOCTOI0 JIOMAHOIO JIHIEI0, KOKHA BEPINHHA SKOI € MKOM (HETaTHBHHM YH MTO3UTHBHUM),
KOOPJMHATH SKOTO 3UUTYIOTHCS Ta 3aIIUCYIOTHCSA B ONHOBHMIPHUIT MacHB JaHHX:

M :[(Xi’yi)]’ 2
Je X; — iHIeKC KOMIpKHU IaM’aTi B MacHBi, KyU 3alUCY€ThCS KOOPAUHATA Y, .

AHaiti3 pUTMy ceprs MICTHTh BU3HAYCHHS PETYJSPHOCTI Ta KUTBKOCTI CEpPIICBHX CKOPOYEHB, 3HAXOKEHHS
Jokepena 30y/DKEeHHS, a TaKOXK OINHKY (YHKIIT NMPOBIHOCTI. PerymspHicTe cepueBHX CKOPOYCHB OIIHIOETHCS
NIPY TTOPIBHSHHI TPUBAJIOCTI iHTEepBaniB R—R MiX MOCIIIOBHO 3apeecTpOBaHIMH CEPLIEBUMHU IMKIaMu. [HTepBan
R-R 3a3Buuaii Bumiproerscst Mixk BepumHamu 3yOniB R (uu S). I poro BH3HA4a€EMO TPHBAIICTh IHTEPBATY
R-R 3a momomoroto dhopmynu:

sl = VRE+RZ = =)+ (-0 ) @3)

ne |té7R| — TPUBAIICTb 32 MOJyJIEM Tepiioro intepsaiy R—R, c.

AmHaroriggo Bupasy (3) BU3HaUYAEMO TPUBAJICTH Apyroro iHnTepBary R—R.
TpuBanicts iHTepBasly R—R BU3HauaeMo sIK JIIHTBICTHYHY OLIHKY 32 IIPaBUJIaMH, HABEACHUMH B Tadmi 1.
Tabauys 1
Jlinegicmuyna oyinka pe2yasipHocmi pummy cepys

Diznynnii 3mict R-R JIiHrBiCTHMYHA OLIIHKA
Perynspauii putMm 1
Heperyssipuuii putm 0

TakuMm YMHOM, IpaBUIIa BU3HAYECHHS PErYJIIPHOCTI PUTMY CEpLsl MalOTh TaKUi BUTIIAL!

: . 1 1
1 FIKLL(O|tR7R| = |tR7R| ;tRREI{_tCep * E%; tep E%}
fo = 1 1 (4)
0, wuiolty o %[t |;tR_Ry[_tcep *Lopit,, E%},

= |t'R_R|+|t'F;_RL+...+|tS_R|, A =

Aer, — PEeryJsipHICTb CEpUEBOro puTMy; Aty p — PO3KHI OTPMMAaHMX 3HA4YeHb TPUBAIOCTI iHTepBany R-R, ¢;

®)

tS—R| _tcep'

teep — CCPE/IHE 3HAYCHHS TPUBAIOCTI iHTepBany R-R, c.

[Tpu ipaBUIILHOMY PUTMI ceplls 9ucio cepiieBux ckopoues (HCC) BU3HAYAIOTH 32 BUPA30M:
60 (6)
—.
tR—R|
[Ipn HempaBWIBHOMY PUTMi MOXXHa OOMEXHMTHCS BH3HAU€HHSM MiHIMambHOTO Ta MakcuMansHoro YCC.
Minimanpie YCC BH3HAYa€eThCS 3a TPHUBATICTIO HaiOutbmioro inrepBany R-R, a makcumansne UCC — 3a

HaliMeHIIMM iHTepBasioM R-R. Po3paxyHOK pOBOIUTHLCS Ha OCHOBI BUpa3iB:

G :&,G. :& )
tn

max tn '
R-R max

R-R min

st BU3HaueHHs joKepena 30y/PKeHHsT HEeOOXiTHO OLIHUTH Xifl 30y/DKEHHS 10 MepeacepIsM i BCTAHOBUTH
BiZIHOWIEHHS 3yOus P 10 nuryHoukoBoro komiuiekcy QRS. Buxonsuu i3 XapakTepHCTHK KOXKHOTO i3 PHTMIB
chopMyIIFOEMO TIpaBWJIa BU3HAYCHHS JiKepesa 30y/uKeHHs cepiid. s 1mporo mepeTBopuMo (DisudHHN 3MiCT
KOKHOTO JpKepesia 30y/PKeHHs Y JIIHrBICTUYHY OLiHKY. Pe3ynbrar dpopmyemo y Burisiai Tabnui 2.

Tabauys 2
Jlinegicmuyni oyinku Qizuuno2o 3micmy ddcepena 30y0ceHHs cepysi
Jloxaumizarist jokepena 30y HKCHHS JlinrBicTryHa OIiHKA
CA-By301 1
HwokHi Bimiiam nepeacepanb 2
AB-3’¢qHanus 3
ITpoBigHa cucTemMa NUTYHOUKIB 4
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MokHa 3aIicaTH Take CIIiBBIAHOIICHHS UL BUSHAUCHHS JKepesa 30y PKeHHS CepLst:
1 ,cn'a,qup >0,
~ 2, ,qKLqup <0, ®)
3, sAKwoA, =0,
4, FIKu.{O|tQRS| > |tQRsa |;
ne J — mwrepeno 30ymkenns; A, — ammutityaa syous P, B; |tQRS| — TpuBamicTs Komimiekcy QRS, c; |tQRSe1| -

eTaJIOHHE 3HaYeHHsI TpUBAJIOCTI KoMIutekcy QRS, c.
Jlnst MoienFoBaHHS BUKOPHCTAEMO BUPa3 I BU3HAYCHHS (DYHKLIT IPOBIHOCTI cepIis:

1 sakwo t,=t., tPQ(S):tPQ(S)e" fors = Tors e

p_ ©)

0, skwo t, #t,, o o) ith(s)a’ fors # lorses

ne P — dyuxuis mposinnocti cepus; t, — tpuBanicts 3y6us P, [c]; Ty sy — TpuBamicts inTepsany P-Q(R), ¢;
lors — 3arajibHa TPUBAJICTH LUTYHOYKOBOrO Kommiekey QRS, ¢; t , — eTanonHe 3HaueHHs TPUBANOCTI 3yOus
Poc; t, Q(s)a lorse — CTQIOHHI 3Ha4eHHs TpuBanocTi inTepsanry P-Q(R) Ta 3aranbHa TpuBamicTh

HITYHOYKOBOTO Komiuiekcy QRS BinnoBinHo, c.
st BU3HAUaHHS NapaMeTpiB 3yOLst P BUKOPUCTAEMO BUPA3H:

|tP|:X:+1 —X:, AP = VPZ_PZ =\/(Xn—Xi)2—(yn—y0)2 )

Pl - A, akwpoy, >0 (10)
P |-A, skwoy, <0

Ie |tp| — TpuBaicTs 3yous P, ¢; X, Y, — KOOPAMHATH BEPUIMHH 3yous P; X;, Y, — KOOpAMHATU CepeauHU
iHTepBany 3yous P Ha oci X; Pl, — nomspaicts 3y6usd P.

Ominka croiBBigHOmEHHs 3yOmiB Q, R ta S B 12 enexrpokapmiorpadiuHux BigmilaX I03BOJSE BH3HAUYUTH
MOBOPOTH CEPIIsi HABKOJIO TPhox oceil. [Iporte mpu ananizi komruiekcy QRS Takox HeoOxigHo [5]:

1) ouinmntu 3ydemns Q:

a) BUMIPATH HOTO aMILTITYTy i MOPIBHATH 11 3 aMILTITYI00 3yOIls R y IIbOMY Xk BilIBEICHHI;
0) BUMIpSATH TpUBAJICTh 3yOus Q.

BaxnmBo, 1o Ui martosoridHoro 3yous Q xapakTepHO 30UIbIIEHHS HOTo aMIuTiTyqu Oiiblie HIK Ha %
ammtityau 3yors R B 1pomy BiaBemeHHi. OCOOMMBO YITKOK O3HAKOH € 30UIBLICHHS TPUBAIOCTI 3yOIist Q
6inpire Hix Ha 0,03 ¢ [5].

Jlist ananizy komiuiekcy QRS Bukoprctaemo Taki hopMyJiu:

o] = X8 52 Ay =\R7 Q7 = (%, % ) (% o).
ol A, skwoy >0
—A,skuwpoy <0

11)

. AQR =|A, - A,

2) ouinutu 3ydens R:
a) BEMIPATH aMILTITyy 3yOus R, mopiBHATH ii 3 amrmiitymoro 3yous Q uu S y ToMy X BifBeIeHHI i3
3yOuem R B iHIMNX BigBEICHHSIX;
0) BUMIpATH TPUBAJIICTh iHTEPBATY BHYTPIIIHFOTO BiIXWICHHS Y BigBeneHHAX Vi Ta Vi;
B) 3BEpHYTH yBary Ha MOXJIMBE PO3IIEIICHHS 3yOI1s R, a TakoXk MOSBY APYroro 0AaTKoBOro 3yous R B
bOMY K BimBemenHi [5].
JocnigHy omiHKy 3y011s R BCTAHOBIIOEMO 32 JJOTIOMOTOXO TaKUX CITiBBiTHOIIICHB:

R G CEEVE Y

ol A, skwoy, >0 (12)
R |-As skwoy, <0
3) ouinuT 3y6ens S:
a) BUMIPSITH aMILTITYyly 3yOLst S, MOpiBHATH 11 3 aMILIiTY 1010 3yO1ist R y TOMy % BiZiBE/ICHHI,
6) 3BepHYTH yBary Ha MOKJIMBE YIIUPEHHS, po3ueruieHHst 3yous S [5].
AHaNOriYHo 10 MONepenHiX PO3paxyHKIB, I BCTAHOBJIEHHS JOCIIIHOI OLIHKK 3yOIsl S BUKOPUCTOBYEMO
MaTEMAaTHYHI CITIBBIAHOIIEHHS:
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J - >0
i = xS —xS 2 2 _ vV VY Pl - A, akwoy, >
| S| Xn+1 Xn ! AS S S \/(Xn X| ) (yn yo) ’ S —AS, FIKquyi < 0, (13)

ARS =|A, —Ag|.

Bsaraii cerment S—T (RS—T) € Biapizkom Bix ki kommrekcy QRS mo mouarky 3y6us T. Y HOpMi cerMeHT
ST 3HaxXOIUTHCS Y BiIBEACHHAX BiJ KiHIIBOK Ha i30miHii (0,5 Mm). ¥V BigBemenHsx V1-V3 moximBe 3MiMeHHS
cermenTa S—T Bropy (e 6inbine 2 Mm), a B V4-V6 — Buu3 (me Oinbine 0,5 Mmm) [7]. CrymiiHe BiIXUICHHS TOYKH |
(epexony xommiekcy QRS B cerment S—T) Bix i30MiHII BUKOPHUCTOBYETHCS, HANPHKIAL, IUIA JTiaTHOCTHKH
itremii miokapa [5].
Amnaizytoun cran cermenta RS—T, Heo6xinHo [5]:
1) 3HaiiTi TOUKY 3’€AHAHHS j;
2) BUMIpATH ii BiaxuiaeHHs (+-) Bix 130iHil;
3) BUMipATH BeMWYHHY 3MilIeHHs cermeHTa RS—T Bix i307iHII BBEpX 49X BHU3 Y TOYIIi, [0 3HAXOJUTHCS
Bij ToukH j BripaBo Ha 0,08 c;
4) BusHauuTH (GOPMY MOXKIMBOTO 3MilleHHS cerMeHTa RS—T: TOpH30HTalIbHE, KOCOHM3XiIHE,
KOCOBHCXIHE 3MIIIICHHS,
5) TpuBaiicTh iHTepBaTy RS—T.
[Mpu anamnisi 3yous T cnmix [5]:
1) BusHauuTH NOJNApHICTH (HampaBieHHs) 3y6us 7. B wHopmi 3yGerb 7 Mae, SK NPaBHIO, TEK
HaIpaBJICHH, IO 1 OCHOBHUI 3yOens komiiekcy QRS. ToMy y GinbmocTi BunaakiB 3yoens 7' MOSUTHBHUI;
2) ouinutu hopmy 3y6us 7. B HopMi 3yOens 7 Mae 1oJiore BUCXiHE Ta ACIIO OUTBII KPYTillle HU3XIiHE
KOJIIHO;
3) BumipsTu amrutity Ay 3yous 7.
MaeMo aHaTITHYHUHN 3anuc A aHali3y ¢popmu 3yons T

A T . 2 2 2 2
tr] = X0y —X1 . A =NT? =T _\/(xn =%) = (Yo —Yo)
A, skuwoy, >0 (14)
—-A., skwoy, <0

CoopmymoeMo MaTeMaTH4HI CHIBBITHOIICHHS BH3HAYEHHS CENIEKTpUYHOI oci cepus. [Ipm HopmamsHOMY
nonoxernHi EBC (xyt a Big +30 mo 69°) 3ybmi R Ta S mpubnuzHo piBHI oquH oxHOMY. [IpH ropuzoHTaNEHOMY
nonoxxenHi uu BigxunenHi EBC BimiBo (kyt o Bim +30 mo -90°) 3ybeup R nmocsirae cBOiX MakcHMajbHHX
BigxuieHb. IIpu BepTUKaIbHOMY IMMOJIOKEeHHI uu BigxwienHi EBC Bopaso (kyt Big +70 go 180°) takox

PEECTPYETHCST BUCOKHM 3y0eip R, a Takox peecTpyeThess riubokuil 3yoenb S. ToMy [UIst OIIHKH MOJIOKEHHS
ceplist BBEIEMO TaKi JIIHTBICTHYHI 3MiHHI Ta 3alIMIIEMO MaTeMaTHYHI CIiBBITHOIIEHHs 1X BU3Ha4YeHHs (Tabu. 3).

Pl

T

Tabnuys 3
Dizuunuii smicm oyinku EOC
Di3uYHU# 3MICT OIIHKU JIiHrBICTHYHA 3MiHHA
Hopwmanwsae nonoxennss EBC 1
T'opuzonransae nmonoxenns EBC 2
Beprukanbae nosioxenns EBC 3
LakwoA; = A,
O,, =12 akuwo A, — max, , (15)

3 AKWO A, — max, As = A ;
pe As, — eranonHe 3HaueHHs 3yOus S, B.

IToBopoTH ceplisi HABKOJIO TOB3JOBXHBOI OCi, [0 YMOBHO INPOBEJEHA uYepe3 BEPIIHHY Ta OCHOBY Cepls,
BU3HAYAIOThCS 32 KOHpirypamiero komruiekcy QRS B rpynHnx BifiBEeEHHAX, OCi SKHX 3HAaXOAATBCS Y
TOPHU3OHTANBHIA TUIOmuMHI. Taki MOBOPOTH BHU3HAYAIOTHCS SK 33 TOJMHHUKOBOIO CTPUIKOIO, TaK 1 HPOTH Hei.
SIKIo MpUCYTHIN MOBOPOT CepIisi HABKOJIO MOB3/I0BXKHBOI OCI 32 TOJAMHHUKOBOIO CTPUIKOIO, TO KoMIulekc QRS
HaOyBae ¢opmu RS, TOOTO BimcyTHI HeraTuBHHMH 3yOeup Q. SIKIIO X NPUCYTHIH TOBOPOT Ceplsl HABKOJIO
MIOB3/JIOBXHBOI OCI IIPOTH TOJMHHUKOBOI CTPLIKH, TO KoMmIuieke QRS mae ¢popmy (R, a came amrutityna 3yous Q
JOCHTB MaJia, a 3ybers S — B3araii He peectpyeTsest [5].

BiamoBigHO 10 BCTaHOBJIEHWX O3HAK 3aMMCYEMO TaKi MaTEMAaTHYHI CITiBBiHOIICHHS, BBAXAOUH, O 1 — 11e
MOBOPOT CEpIs HABKOJIO IOB3IOBXKHBOI OCi 3a TOAWHHHKOBOIO CTPINKOIO, a 2 — IIé MOBOPOT HAaBKOJIO
MOB3JIOBXKHBOT OCI TIPOTH TOJAMHHUKOBOT CTPIJIKH:
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1, FIKU,(OAQ =0,
m {2, AKWOA; =0, A, - min.’

Pimme na EKT ¢ikcyroThcs TOBOPOTH cepiisi HABKOJIO HOTO TIOMEPEdHOI Oci, IO MPOXOANTH B Tepe3aIHii
wioniuHi. [ToBOpoTH ceplisi HABKOJIO MOMEPEYHOi OCi NPUIHATO 3B’SI3yBaTH 3 BIIXWJICHHSM BEPXIBKU CepLs
BIEpe]l YW Hazaj LoAo il 3BMYaiiHOTO mosioxkeHHs. [Ipu moBOpOTI ceplsl HAaBKOJIO MOMEPEYHOI OCi BEPXiBKOO
BIEpe]l NTyHOUKOBHUH KomIuiekc QRS B cranmapTHux BiaBeneHHsx HaOyBae ¢opmu (R. ITpu moBopoTax cepis
HABKOJIO MOTMEPEYHOI OCi BEPXIBKOIO Ha3a1 NITYyHOUKOBH KoMiutekec QRS mae popmy RS [5].

Maemo Takuii (opMani3oBaHWI 3amMC IS BU3HAYEHHS IIOBOPOTY CEpLsl HAaBKOJIO IOIEpPEeYHoi oci,
BPaxoBYIOUH Te, IO | — IIe MOBOPOT Ceplis HABKOJIO MONEPEYHOI OCi BEpXiBKOIO BIEpEZ, 2 — MOBOPOT CEPI
HaBKOJIO MOTIEPEYHOI OCi BEPXiBKOO Ha3aMd:

1 ﬁKLqu2 — min,

O . =
nn 2, ,CIKLL(OA2 =0. 17

3FiZ[HO 3 BU3HAYEHUM MaTeMaTHYHHM 3akoHoM EKI (l)OpMa KOXHOI'0 OKpEMOTro 3y611$[ BU3HAYAETLCA O ,

(16)

0, — KoedilieHTaMH MaciuTaby JiBOro Ta HpPaBoOro «uieya» 3yOlLs BiAmoBigHO. Y Tabnuui 4 HaBeaeHO
3HAYCHHS JaHUX KOC]IMi€HTIB TSI HOPMAIBHOI «€TAJIOHHOT» (POPMH KOKHOTO 3YOIIs.

Tabauys 4
Emanonni snauenns xoeiyienmie macuma6y nisoeo ma npasozo nieda 3yoyie EKI
Ne 3/m Haszga 3y6us EKT® o, o,
1. 3y6ens P 0,003 0,1
2. 3yb6ern Q 0,1 0,1
3. 3y6ens R 0,1 0,1
4, 3y6ens S 0,1 0,1
5. 3y6ens T 0,004 0,01

ChopMyeMo MaTeMaTH4HiI BHpa3H, 3a JOIMOMOTOI0 SKMX MOXKHA 3HAWTH BIOXWIEHHS Koe(ili€HTIB Bix
CTAIOHHUX 3HAYCHB!

Ao; = Ocm ~ Caums (18)
ne Ao, — BinxuneHHs KoedillieHTa BiZl HOPMH; O, — €TaJOHHE 3Ha4YeHHS Koedilli€HTa, IO B3ATE 3 TAOIMII;

Ogy — BUMIPSHC 3HAYCHHSA KOG(blI_[lEHTa.

[TeperBoprMo (hiznuHe 3HAUEHHS (OPMHU 3yOLsl Y JIIHTBICTUYHY OLIHKY (Tabi. 5).

Tabauys 5
Jlinegicmuyna oyinka gpopmu 3y6ys
Buznauenns gpopmu 3y01is JIiHrBiCTHYHA OLIIHKA
3ybers HabyBae 3arocTpeHoi hopmu 1
3y0elb Mae MoJIoT] «IIJIedi», OlIbII OKpyTiieHy hopMy 2
AHaIi3youn OTprMaHi BIAXWICHHS, TOTPiOHO BBECTH HACTYIIHI CITiBBIIHOIICHHS:
S L (19)
i 2,Vo, =0 ’

ne f, —3HaueHHs NiHrBiCTHYHOI OLIHKY (popMH 3yOLL.
Just mpoBenennst koHTypHOTo aHaiizy EKI™ HeoOxinHO BpaxoByBaTH i Taki XapaKTEpHCTHKH, a CaMe:
— inTepBan Q-T (Bix mouaTkoBOi TOUKH 3y6Ist Q—(o 10 KiHIIEBOT TOYKH 3yOLst T—711):
' 2 2 2 2
It FQ™+T7) =((X =% )"+ (Yo = %)), (20)
ne (X, Yo)» (Xr, Yr) — KoopauHatH movatkoBOi Touku 3yOus Q-Qo Ta KiHueBoi TOUKM 3yOus
T—m1 BiAIOBIAHO;
— inTepBan Q—7c BU3HAYAETHCS SIK:
for|
Q-T
Q-Te=—, (21)
tR-R|

e |tQ7T| — TpUBAIiCTh MpoMikKy Q—T, c;

130



Cepis. Texuiuni nayxu

— intepBan R-R:
|t|‘?—R| = Ri2+l + Ri2 = \/(Xi+l =X )2 + (Yi+1 —Yi )2 ) (22)

ne Xy, Vi, — KOOpIMHATU BepIIMHU 301 Rj;

— aHAJOTIYHUM YMHOM BH3HA4aroThCs iHTepBan P1-P0, intepBan Q0—PO0 ta cerment Q0-P1;
— imrepran QRS (J-QO0):
' 2 2 2 2
It(JQO) F g +J -Qg) =((X; = %) + (Y1 = ¥0)?) .
HacTtymHuM eTarmom BcTaHOBJICHHS HiarH03y € KoHTypHUA aHamiz EKI. J{ns nporo Bci HeoOXiaHI mapaMeTpu
PO3IUIMIIM Ha TPH TPYIH, 3aJEKHO BiIl HOPSIIKY OCOOIMBOCTCH BH3HAYCHHS iX BIAXWJICHHS Bill €TaJOHHHX

3HadeHb. OTKe I mapaMeTpiB, IO XapakTepU3yIOThCAd MaTEeMATHIHUM BiOXWICHHSM BiJ HOPMH A,
KOPHCTYEMOCS BUPA30M BiIXHMJICHHS BiJl JEIKOT BEIMIHHH:

|A|: Het _Hroz' (24)
(S Het — €TAJIOHHC 3HAYCHHA XapaKTCPUCTUKU; Hroz — pO3paxoBaHC 3HAYCHHA XapaKTCPUCTUKU.

[Tapamerpu, sKi OIIHIOIOTHCS BiJICOTKOBUM CIIBBIIHOLIEHHSM, HaWOIIbII JOLNBHIIIOW Oyzxe Taka
MaTeMaTHyHa GopMya:

(23)

H -H
U%=—ROZ ¢ +100% , (25)
H et
ae U % — BifcOTKOBe CHiBBiZHOLICHHS MapaMeTpa Ta eTaJOHHOTO 3HaueHHs; H o, — moTouHe (mocnmimxyBaHe)
3Ha4yeHHs napamerpa EKI'; H, — eranonne snadenns napamerpa EKT.

[l BCTAaHOBIICHHS AiarHO3y HEOOXiAHO BH3HAYHUTH HAJECKHICTH KOJKHOI PO3PAXOBAHOI XapaKTEPUCTHKU HA
TOMY NIPOMIKKY 3Ha4€Hb, 1[I0 XapaKTepU3ye OKpeMuil BUJ iHPapkTy. Take MOPIBHAHHSA MOXHA 3aIMCaTH TaKUM

MaTEMaTUYHHUM CHiBBiZ[HOHIeHHSIMZ
VA €[Anni Ana | 7 =1, (26)

min?

Je A — pinxunennsa napamerpa EKI Bin Hopmu; A, — MiHiManbHE 3HAYEHHS BiANOBIHOTO BiIXUIEHHS; A

— MakcWMaJbHE 3HAYCHHS BIATIOBIAHOTO BIAXWICHHS, 7 — MOHATTA iH(apkTy, 1 — JMiHrBiCTHYHA OILiHKA, IO
BIAMOBia€ OKpeMoMy (i3UuHOMY 3MicTy iH(DapPKTy.

3a pesyapTaTaMu MPOBEACHUX IOCTIKCHb Oylo po3pobieHo mporpamuuii kommiekc "Cardio" i3
BukopucTanusiM 3aco6i ICP Visual Studio (puc. 3).

i | EXT-amanis | Pesynstamn KonTyprora snanisy | fiarwos | Micysarmn gworD aHany —
Mpadix  Aosiaxa X 13 y 009 yay — 4EHHA
Pl B
2 " POPT (0114 ¢ o (0045 c | Pospasysaru
4 P
‘ h 00| w8 QoR0 [0M8 e T1T0 0123 13
H Pl 0 ]
0.2 RORZ 0,042 c
P‘ " [T Qo 0 B ycc 8o wine
5 o 0 R3S1 0036 ¢
fi NN o 063 w8 Beanoemi aiarios
= - $1.T1 0,195 e
= Re o B dOR 0,399 B
o2 R1 03602 w8 THao oz © ors (04302 B
R1-A2 0336
0.4 s: 0070 8
ate 075
st [ B
06 T (0168
J 005 | v
QoFo (0,126
o i o " aoF1 0012
#1001
0 100 200 300 400 500 il o B
JQ0 0123
T 01000 +B
a) 0)

Puc. 3. Expanni ghopmu npoepammoco KOMIIEKCY:
a) eixno eenepayii EKT 011 docnidocens, 6) sikno susnauenns napamempie EKI nayicuma

Pesynbratn poboTH cHCTEMH MOXYTh BUBOJIUTHCS y BHUIVILII BimeorpaMm (B TeKcToBOMY abo rpadigHOMy
peXnMi) Ta y BUIIIAI MAITHHOTPaM (APYKOBaHi 3BiTH).

BucnoBku. IIpoBeneni moCmiKeHHS JO3BOJIWINA 3MIMCHUTH MPOEKTYBAHHS Ta Peali3allilo MpOorpamMHOro
komiutekcy CIIIIP niarHoctyBaHHS iH(apKTy Miokapaa. 3acTOCYBaHHS L€l CHCTEMH y JIKYBIBHHUX 3aKiazax
JIO3BOJIUTH IIPUCKOPHUTH TIPOLEC NMPHUHAHSTTS pillleHb NPH JiarHOCTYBaHHI CEpIEBUX 3aXBOPIOBAHb, IMiIBHIIUTH
JIOCTOBIPHICTh Ta TOYHICTH pe3ynbTary. [IpeqMeToM MOoAaibLUIMX JOCTIUKEHb € PO3IIUPEHHS MOXIIMBOCTEH
CIIIIP anst niarHOCTYBaHHSI IHIIMX BHUJIIB CEPLEBUX 3aXBOPIOBAHb.
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Muxawk T.O., Mosoaenpka K.B., Cyrousx LI. Monenp cucTeMH MiATPUMKH TPUHHATTS pillleHb
niarHOCTyBaHHS iH(apKTy Miokapaa

Muxniok T.0., Monaogeukas K.B., Cyrousk W.HM. Mopenp CHUCTeMBI NOIACPKKHA NPUHATHS PpEIICHUIH
JIUAarHOCTHPOBAaHUS HH(DAPKTH MHOKap/Ia

Myhnyuk T.O., Molodetska K.V., Sugonyak |.l. Model of decision support diagnostics myocardial
infarction

VK 004.94

Mopgenb cucTeMbl MOMIEP:KKH NPUHSTHS pelleHdil auarHocruposBanus uHdapkra mmokapaa / T.O.
Muxniok, K.B. Mosoaeukas, U.U. Cyrousik

[IpeanoxkeHa MOIENb CUCTEMBI MOAJACPKKH MPHHATHS PELICHUH ITUAarHOCTHKH MH(apKTa MUOKap/a,
YTO MO3BOJSAET MPOBOAUTH KOHTYpHBIM aHanu3 OKI' m ycTaHaBiuBaTh NpenBapUTEIbHBINA JAUATHO3
naredTa. Ha ocHoBe pa3paOOTaHHOW MOJENN pearn30BaHO MPOTPAMMHEIN KOMILIEKC CHCTEMBI,
OCYLICCTBISIIOIIMN ~ BHM3yaJlW3allMI0O  PE3YJbTaTOB  MCCIEIOBAaHMSA M YIpaBICHHE €€
(GYHKIMOHUPOBAHUEM.

VK 004.94

Model of decision support diagnostics myocardial infarction / T.O. Myhnyuk, K.V. Molodetska, L.I.
Sugonyak

The model of decision support system for the diagnosis of myocardial infarction, which allows conducting
contour analysis of electrocardiograms and establish a preliminary diagnosis of the patient. Based on the
developed model is implemented complex software system that provides visualization of the study and control
operation.
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