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Service evaluation of seasonal decomposition. To determine the seasonal component was
developed algorithm seasonal decomposition data.

Allocated on the basis of the trend of moving averages. Formed seasonal component — the
difference or ratio between the original and the smoothed series. Calculated seasonal component -
the average of all values of a number corresponding to a given point in the seasonal range.

The developed information system allows for processing of diagnostic data in parallel and
implement a comprehensive approach to the diagnosis and prediction of the state of health of the
human body, by combining into a single unit process analysis and control of information and the
organization of operational data exchange in a single information space. Parallel data processing
mode provides high utilization of computing resources by distributing a complex task into multiple
computing nodes . Services include system design and allow authors to successfully diagnose
diseases.

Findings. Checking for the seasonal component using correlogram showed that in some of
the time-series data present seasonal component.

Seasonal Decomposition data series showed that they present a seasonal component.
Analysis of seasonal indices showed that the changes of different indicators have laws that create a
whole picture of the mutual changes of these parameters.

Trends isolated by two methods. It was concluded that the method of moving averages is
more suitable for smoothing the time series, as it is more sensitive to changes in time series by the
fact that when it is not recorded using the previous values of the smoothed row.

Pabora BbemmonHeHa B pamkax mpoekra Nel957 Toc3amanusa "Hayka" Munucrepcrsa
oOpa3oBaHus 1 Hayku Poccuiickoii @eneparum.

Conclusion. Time series analysis conducted in this paper allows us to represent the behavior
of blood chemistry parameters in healthy people. Seasonal decomposition was carried out data
series that gives an indication of changes in the patterns of these indicators in a certain period. Also
were built correlogram. All this allows us to represent some standard behavior of these indicators
over time to assess the state of the sick people and to evaluate the effectiveness of the treatment.
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COMPUTER SIMULATION CARDIAC ELECTRICAL ACTIVITY USING AN
ELECTROCARDIOGRAPH ON NANOSENSORS

M. G. Grigor’yev, N. V. Turushev
(s. Tomsk, National Research Tomsk Polytechnic University)

Abstract. The problems related to cardiovascular diseases are considered. The method to

solve some of the problems has been proposed. We also consider a two-component Aliev-Panfilov
model and the algorithm of the hardware- software complexes. The obtained results are presented.
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Introduction. According to World Health Organization (WHO), over 17 million people
worldwide die annually from cardiovascular diseases (CVDs). Moreover, according to WHO, an
estimated number of almost 23.6 million people will die from CVDs by 2030. In 2012, 1 million
232 thousand 182 people died from CVDs in Russia [1].

Electrocardiographic (ECG) method is a most common method to examine the state of a
patient’s cardiovascular system in various medical institutions. ECG is referred to as the method of
functional diagnostics with a quantitative evaluation of the research results. The first cardiographic
research was carried out by the Scottish scientist Alexander Muirhead in the late 19th century [2].

Heart electricity activity. The development of a new generation of nanosensors and
computerized ECG — the apparatus of high resolution to be used in clinics and at home — is relevant
for improving the diagnostics of cardiovascular diseases, including early heart diagnostics of adults,
children, infants and the fetus.

To solve the problem, a numerical model of excitation propagation in the heart muscle is to
be studied.

Mathematical simulation. To simulate excitation propagation, one of the simplest models
of the excitable medium, a two-component Aliev-Panfilov model is suggested in [3, 4]. The model
is implemented in the form of "reaction-diffusion” equations.

Zt—u:—ku-(u—a)-(u ~1)-uv+Au,
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ot 0 u+,u2

where u(x, y,t) is a dimensionless function, corresponding to the transmembrane potential, and
v(x, y,t) is a dimensionless function corresponding to a slow membrane recovery current. The
bonds between the heart muscle cells are defined by diffusion terms of the equations, and the
dynamics of a single cell is defined by nonlinear terms of the equations. After a series of
experiments [5], for better concordance of the system to the properties of the heart muscle the
model parameters were determined: k =8.0, &, =0.01, 1 =0.2, 1, =0.3, a=0.15.

Hardware-software complex as a solution. To implement the simulation of the excitation
propagation in the heart within the concept of the cardiovascular system (CVS) assessment a
hardware-software complex [HSC] is going to be developed in Laboratory No 63, Institute of Non-
Destructive Testing. The algorithm of its functioning is shown in figure 1.
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Fig. 1. The algorithm for simulation of excitation propagation in the heart.

According to the algorithm, at first, the initial and boundary conditions of the model are
assigned basing on the cardiographic information analysis. After that, the model parameters are
determined for various compartments of the heart, and the excitation propagation is simulated. The
simulation results are used to visualize excitation propagation on the heart surface.

Conclusion. The model of the cardiac electrical activity makes possible to determine the
"electrical portrait" of the patient's heart within the cardiac cycle, which enables to identify the
diagnostic features in the analysis of indirect parameters determined by simulating the electrical
processes in the heart and ECG output data from nanosensors.
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COMPUTER PSYCHODAIGNOSIS

V.P. Dmitrieva
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Substantiated the thesis that computer psychodiagnosis formed in independent field of
research, with the aim of creating a psychodiagnostic tools for the development of methods to
work with experimental psychological information.

B camom oO0mem Buje TNCHXOJAMArHOCTMKA — 3Ta HAyKa W TMPaKTUKAa IOCTAaHOBKHU
TICUXOJIOTHYeCKOro nuartosa. llcuxonornueckuit quarno3 (ot rped. — «pacmnoznanuey) (I1) —
KOHEYHBIM PE3ylbTaT [ESITEIbHOCTH IICUXOJIOra, HAIPABJICHHBIM HA BBISICHEHHE CYIIHOCTH
WHIUBUAYAIBHO-TICUXOJIOTUYECKUX OCOOEHHOCTEH JIMYHOCTU C LENbI0 OLEHKH UX aKTyalbHOTO
COCTOSIHMSI, TIPOTHO3a JaJbHEUIIEro pa3BUTUS M Pa3padOTKH PEKOMEHJAUM, ONpeessieMbIX
3a/1a4yeil MCUX0UarHoCTHUECKOTo oocnenoBanus. [3]

[Ipeamer mncuxomoruueckoro guarHo3a (I1])— ycTaHoBiIeHHWE WHIUBUIYAIBHO-
[ICUXOJIOTUYECKUX pa3IMyuii B HOPME M B TATOJOTMHM. BaxHedmum 3IeMEeHTOM
MCUXOJOTUYECKOI0 JUAarHo3a SIBJISIETCS BBIICHEHHE B KaXJIOM OTAEJIBHOM CIIy4ae TOro, MOYeMy
JaHHBIE TPOSBICHUS] OOHAPYKUBAIOTCS B TMOBEIECHUU OOCIIEAYyeMOro, KaKOBBI UX MPUUYUHBI U
CIEACTBUS.

[TpuHIMIIBI pa3paOOTKH MCUXOJUATHOCTHUECKUX CPEACTB M UX KOHKPETHOE BOIUIOIICHHE
B IMATHOCTUYECKUX METOJMKAX, BKIIFOUAs UX METOJI0JIOTHYECKOE U TEOPETUIECKOEe 0OOCHOBAHME,
BXOJIAT B IPEeIMET 00IIel NCUXOAMarHOCTUKH. [1]

CTpeMUTENBbHBIE POCT TEXHHMYECKOTO M MPOTPAMMHOTO O0OECII€UeHUsS KOMITBIOTEPOB,
pa3BUTHE HOBBIX HH(POPMAIMOHHBIX TEXHOJOTHUH OTKPBIBAET IIUPOKYIO TEPCHEKTUBY IS
MIPOBEACHUS UCCIICIOBAHUIA B 00IACTH MCUXOJIOTHIECKON TMarHOCTHKH.

B nHacrosimee Bpems UCIOJIb30BaHUE KOMIIBIOTEPHBIX TEXHOJOIHMH B ICUXOAUArHOCTUKE
0opOpMHIIOCE B CaMOCTOSITEJIbHYIO ~ 00JIacTh  HWCCIICIOBAaHWW, TOJMYYHBIIYI0 Ha3BaHUE
KOMITBIOTEPHOM MICUXOJUArHOCTUKH, LETIBIO KOTOpOM SIBJISTFOTCS CO3/1aHue
MCUXOJIMATHOCTUYECKOTO  MHCTPYMEHTapusi, B TOM  4YHUCIE€  KOMIBIOTEPHBIX  BEPCHUH
MICUXOJMArHOCTUYECKUX METOJUK, a Takke pa3paboTka MPUHIMINAAIHLHO HOBBIX BHJIOB
IKCTIEPUMEHTOB U METOJIOB pabOTHI C IKCIIEPUMEHTATBLHO-TICUXOJIOTHYECKON HH(OpMAaIneH.

B cBoto ouepenp pazBUTHE KOMIBIOTEPHBIX TEXHOJOTUH, HHPOPMAIIMOHHBIX TEXHOJIOTUN
aHalM3a JaHHBIX W WHXEHEPHH 3HAHUN CIIOCOOCTBOBAIO TOSIBICHUIO MPHHIIUMUAIHLHO HOBBIX
BO3MOYXHOCTEH ¥ BOSHUKHOBEHHMIO KA4€CTBEHHBIX 3()(HEKTOB B 00JIACTH MCUXOAUAarHoCTUKU. Eciu
paHbllle KOMIBIOTEP HE SABISJICS HEOOXOIMMBIM YCIOBHEM MPOBEIEHUS ICUXOIUArHOCTHYECKOTO
SKCIEPUMEHTa, TO YK€ B  HACTOSALIEE BpEeMs  HUMEETCA  CYIIECTBEHHOE  YHUCIIO
IICUXO/IMATHOCTUYECKUX METOJMK, LEHTPAJIBHBIM 3BEHOM KOTOPBIX SBIIAETCS KOMIbIOTEp. B

239



