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Nowadays, due to the prevalence of cardiovascular diseases there is extremely high demand
not only in the development of new means of treatment and diagnosis, but also in their wider im-
plementation in practice. Improving the efficiency of non-invasive diagnostic techniques, in our
opinion, is one of the key tasks, the solution of which will significantly help in the treatment of car-
diovascular diseases. The achievements of modern science, in particular - biology, biophysics and
cybernetics, provide great opportunities for solving this problem through the development of math-
ematical models of cardiac electrical activity. The purpose of this article is to review the heart elec-
trophysiology and the main approaches to the modeling of cardiac electrical activity as well as spe-
cific models.
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Beenenue. Cornacuo uccnenoBanusiMm Becemuproit Opranuzanuu 3apaBooxpanenus (BO3)
Ha CETOJHSIIHUHN JIeHb cepAeuHO-cocyaucThie 3a0oneBanus (CC3) SBIAIOTCS OCHOBHON MPUUYUHOM
cMmeptu Bo BceM mupe. [lo onenkam, B 2012 roay ot CC3 ymepno 17,5 MIWITHOHOB YEIOBEK, UYTO
coctaBuiio 31% Bcex ciydaeB cMepTy B mupe [1].

B cBsi3u ¢ 3TUM 111 CBOEBPEMEHHOTO U JOCTOBEPHOTO TUArHOCTUPOBAHUS TpeOyeTcs BHE -
peHe HOBBIX METOJ0B U TeXHOJOTui. OCHOBHOH 11€71bI0 paObOThI SBJSETCS BBIYUCIUTEIBHOE MOIE-
JUPOBAHUE AIEKTPUUECKON aKTUBHOCTH CEpLIa.

B nanHoil cTatbe paccMOTpeHbl OCHOBHBIE MOHATHUS, CHEU(UKA U TOIXOAbI K MOJEIMPOBAHUIO
AJIEKTPUYECKON aKTUBHOCTH cepana [2, 3].

PesyabTaTsl nccaenoBanus. [IpuBenem HeKOTOpbie 0COOEHHOCTH 00BEKTa HCCIEAOBAHMUS.
Bo-nepBbIxX, uccienoBaTellb Bcerjaa 00ajaeT HEMOJHOW M HedeTkod mHpopMmanueit 060 oObeKTe
uccienoBanus. B cBa3u ¢ 3TUM, UIsI MOAETMPOBAHUS SJIEKTPUUYECKON aKTUBHOCTH CEpJIa UCIIOJIb-
3YIOTCS METOJIbl UIMUTAllMOHHOTO MOJIEeNHpoBaHus. Bo-BTOPBIX, 3a/1ladya HOCUT KOMILUIEKCHBIN Xa-
pakTep 1 MOKET ObITh pellieHa MPHU KOoJ1abopaluyu MEIUKOB, MaTEMaTHKOB, (GU3UKOB, OMOPHU3UKOB
U T.IL.

[lepBoe KiItOUEBOE pa3NMUME MEXK]Y KOHUENTYyalbHbIMU [4, 5] U netanbHbIMU [6, 7] Mone-
JIIMU COCTOMT B LIETISIX, KOTOPBIE JOKHBI ObITh JOCTUTHYTHI Onarojapst uM. B ciydae koHuenTy-
QJIBHBIX MOJIENIEH — 3TO BO3MOKHOCTh MOJICIIMPOBAHUS CEPJCUHBIX 3a00JIeBaHUN, UMEIOIIUX KOM-
IUICKCHBIA XapakTep, Hampumep, aputmuid. [Ipu TakoMm mMmojaxoje TriaaBHOM 3ajavyell CTAaHOBUTCS
MaTeMaTH4eCKOe OMUCAHUE MpoIlecca PACIPOCTPAHEHUS IEKTPUIECKOTO UMITYJIbCa B Ceplle Mpu
HOPMAaJIbHBIX YCIOBHSX U B CIy4ae OTKIOHEHUH (3aboneBanuii). B ciyuae ke neTanbHbIX Mojenei
— 3TO BO3MOYKHOCTb YYE€CTb IPU MOJAECIUPOBAHUU HE TOJIBKO MOBEACHUE ANEKTPUUECKOTO UMITYIIbCA
B CepJille, HO M €ro NpHUpoAdy, T.€. IPUUUHBI, YCIOBUS €ro nopoxjaroumue. MHsIMUA clioBaMH, jae-
TaJbHBIEC MOJICIH 3aTParuBarOT U KJIETOYHBIH (a B psae MoJeNell U BHYTPUKIETOYHBIN) YPOBEHb [§],
YTO MO3BOJISIET, HAPUMED, TI1y0’Ke MOHUMATh OOBEKT HCCIeI0OBaHUs U pa3padaTsiBaTh Oomee d¢-
(eKTUBHBIE JIEKAPCTBEHHBIE MTPETapaThl.
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Bropoe paznuume — B mMerone pa3paboTku Mojenu. B OCHOBEe KOHIIENTYalbHBIX MOJCINEH
TeKAT YpaBHEHMsI, 3aKOHBI (PU3UKH U TEOPUH KOJICOaHM, ONMUCHIBAIOIINE BOJHOBBIC Mpotiecchl. To
€CTh 3aJlaya HCCIIeOBATENII CBOAMUTCA K OTHICKAHUIO TaKUX (DU3MUECKUX TEOPUM, KOTOPHIC ObI
HauOoJee MOJIHO ONMUCHIBATU OOIIUN XapaKTep MOBEACHUS AICKTPUYECKOTO UMMYIIbCa B CEpIIe.
[Tpu pa3paboTke AeTanbHBIX MOJEICH BBUIY TOTO, YTO MPUXOAUTCS YUYUTHIBATH KIETOUYHBIA YpO-
BEHb, HEOOXOIMMO M3Yy4YaTh U MPUMEHSATH HE TOJIBKO TCOPHH, ONTUCHIBAIONINE BOJHOBBIE MTPOIIECCHI,
HO U KJIETOYHbIE (HampuMep, paboTy MOHHBIX KaHAJIOB KapJMOMHUOILIUTOB), a 3TO BJEYET 3a COOOM
3HAYUTEJIHOE YCIOKHEHUE MOJCIIH.

CrnenoBaTenbHO, B KOHIENITYaJbHBIX MOJIETISIX, KaK MPaBWIO, HE TpeOyeTcst OOTBIITUX BBIUKC-
JIUTENIbHBIX pecypcoB. B ciydae ke aeTanbHbIX MOJAENEH, Korja Moieib BKJIIOUAeT B ce0sl IECATKU
YpaBHEHUN Pa3IUYHBIX TUIIOB, 3aj7[a4a 3HAYUTEIBHO YCIOXKHSETCS, a TPeOOBAaHUS K BBIUYMCIUTEN b-
HBIM pecypcaM KOMIIbIOTEpA, Ha KOTOPOM HCIOJb3YETCS MOJIENb, PE3KO BO3PACTAIOT U SABJIAIOTCA
KPUTHYECKUM (PaKTOPOM.

Eme omHUM BaXHBIM pa3iMuueM MEXKy MOJIEISMU SBISIETCS YHHUBEPCATbHOCTh, KOTOpPAst
00ycioByieHa TakUMHU (paKTOpaMu, KaK JOCTYIMHOCTH ISl TOHUMAaHMS IIHPOKUM KPYroM JIUIL U BO 3-
MOKHOCTh MCIOJIb30BAHUS JJISI LIEJIOTO psifia 3a7ad, a HE TOJBKO Jis1 OJHOM, KOHKpEeTHO. B nman-
HOM KOHTEKCTE 0oJiee MPUBJICKATEIHHONU BBITJIAIUT KOHIENTYyallbHAasI MOJIENIb, B OCHOBE KOTOPOM
JIeXaT YHUBEpCATbHBIE (PU3UYECKUE YPABHEHUS, UTO JIEJIaeT €€ BeChMa JOCTYITHOM JIJisi MIOHUMAaHUS:
HeoOxouMo 005a1aTh 0a30BBIMU 3HAHUSAMHU B oOnacTu Ouonoruu u ¢uszuku (6modusukm). [ns
pa3paboTKM COOCTBEHHOW METaTbHON MOJENM M YIYYIICHUS MOHUMAaHUS YK€ CYIIECTBYIOIIUX,
TpeOyIOTCs Kak 6a30BbIe 3HAHUS (PU3UKU U OMOJIOTHH, TaK U TITyOOKHE TTO3HaHMs B 001acTH 6nodu-
3UKH KJIETKH, MEMOpPAHHBIX MPOIECCOB U MOJICKYISPHON OHOJIOTHH. DTO NeJaeT TaKyk MOJEINb
MEHEE YHUBEPCAIBHOU M TOCTYITHOU TSl HECTICITHAIMCTOB B IAaHHOW 00J1acTH.

BoiBoabl. B paGote paccMOTpeHBI BOTIPOCHI, CBSI3aHHBIE C MOJICITUPOBAHUEM DJICKTPUUECKON
MMPOBOIMMOCTH cep/na. Ha ceromusimHmil 7eHp 3Ta 00J1acTh UCCIEA0BAHHUMA JTOCTATOYHO JUHAMUYHO
pa3BUBAETCs, a TAKXKe SBISIETCA MUOHEPOM, HCIIOJB3YIOIIEM METOJ CHUCTEMHON OHUOJIOTHH, MPU KO-
TOPOM BBIUUCIIUTENbHbIE 1 MaTEMaTUUYECKUE MOJETH MCIONb3YIOTCS JUIsl HAMIYYIIero MOHUMAaHUS
CJIOXKHBIX OMOJIOTHUYECKUX TPOOIIEM.

Cy1iiecTByeT A0CTaTOYHO OO0JIBIIOE KOJTUYECTBO MOJIEICH CepIeUHbIX KIIETOK, OCHOBAaHHBIX Ha
AKCMEPUMEHTAIBHBIX JaHHBIX. MOJeTupOBaHNE OCHOBBIBACTCS HA TIOCTPOSHUH AU(PepeHInaNTbHbBIX
YpaBHEHUH C pa3HbIM KOJHMYECTBOM IEPEMEHHBIX: OT 2-X (KOHIENTYyalbHbIC MOJIEIHN) U CBbIIIE 60
(meranbHble MOsieNH). M3y4HB U CpaBHUB MEXY COOON pa3HbIe TUIBI MOJIENIEH, MBI MOXKEM CJIENIaTh
BBIBO/JI, YTO BBIOOp TOM MM MHOW MOJENu (TUIA MOJIENH), OTPEENICHHO, CBSI3aH ¢ KOHKPETHOM I1e-
JIBIO UCCJIEIOBAHUS M UMEIOIIMMUCS BBIYUCIUTEIbHBIMU pecypcamu. Kpome Toro, Oombiieii adpdek-
TUBHOCTH MOJIEITH MOYKHO JIOCTUYb ITYyT€M HCIIOJIb30BaHUS KaK CHUJILHBIX CTOPOH KOHIIETITYalTbHBIX
MojIeTiel, HapuMep, MIPOCTOTY MOJIEIHPOBAHMS, TaK U CUJILHBIX CTOPOH JIETabHBIX, B YACTHOCTH,
TOYHOCTH [9].
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Abstract. The report deals with information support of research of health relative quality of
life (HRQoL) of patients with occupational diseases. The authors have developed an automated
system, which facilitate to collect and process data in multicenter trials. The automated system has
used to assess HRQoL of patients with occupational diseases taking into account socio-economic
characteristics of the regions of their residence at some point of time or in dynamics of development
of chronic diseases research. Automated use of the method of the analysis hierarchy in the system
analysis of HRQoL of patients with occupational diseases - an extremely complex object with lots
of multidimensional, heterogeneous relationships, allows us to estimate the degree of influence of
individual components of the object as a whole.

Key words: health-related quality of life, patients with occupational diseases, method of the
analysis hierarchy, information support, automated system

BBEJEHMUE. B Hacrosiiee BpeMs u3 0oJiee MUPOKOH 0OIIel KOHIEMIUN KaueCTBa KU3HH
HaceJIeHUs Kak Kpurepus 3PPeKTUBHOCTH (PYHKLIMOHUPOBAHUS OT/AEIbHBIX MOJCUCTEM OOIIECTBA
BBIJICJICHBI ACIIEKThI, HEMOCPEACTBEHHO CBSI3aHHBIE C COCTOSHUEM 30POBbs YEJIOBEKA U CUCTEMOM
3IpaBooxpaHeHus. BcemupHast opranuszanus 3apaBooxpaHeHus (BO3) paccmarpuBaer KauecTBO
KHU3HU KaK MHIUBHUIYaJbHYIO OLIEHKY YEJIOBEKOM CBOETO IOJIOKEHUS B JKU3HU OOIECTBa B KOH-
TEKCTE KYJIbTYPhI 3TOI0 OOLIECTBA C YUETOM IUIAaHOB, BO3MOXKHOCTEH, CTaHIapTOB, MHTEepecoB. He
CMOTpsl Ha TO, 4yTo KoHuenuus uccnenosanus C3KIK B menunumue, npennoxeHHas MuH3apasom
P® (2001), oObsiBieHa npuopuTeTHOH, B Poccuu oHa MpUMEHSETCsl HEAOCTaTOUYHO HIMPOKO, XOTS
3Hanus 0 C3KXK cymiecTBeHHBIM 00pa3oM JIOMOJIHAET TPAJUIMOHHYIO0 METOA0JIOTHI0 00ce0Ba-
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