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Beegenne

KoMmrmproTepHbIil aHaIM3 CTPYKTYpHl MaTEpPHUANIOB B
HacTosiIIee BpeMsi aKTUBHO Pa3BHBACTCS U MMEET JI0-
CTaTOYHO XOpOUIYIO NepcrekTuBy. Teopernueckue
OCHOBBI KOJMUYECTBEHHOTO aHaiIM3a pa3padoTaHbl
CanrteikoBeiM C.A. [1], 0HAKO €ro HCIOJb30BaHUE
3aTPYOHAIOCH OTCYTCTBHEM  OBICTPOIEHCTBYIOIINX
OBM.
B nacrosmiee BpemMs Ha pBIHKE MPOTPaMMHBEIX MpO-
IYKTOB CYIIECTBYET HECKOJIBKO MPOTpaMM IO OICHKE
KOJIMYECTBEHHBIX XapaKTePUCTHK MeTajuiorpaduye-
ckoit ctpykrypsl [2, 3[. Onnoli u3 mpobieM mpeana-
raeMbIX MPOrpaMM sIBJSIETCS OIpeJeeHUe NpUHAl-
JISKHOCTU COCTABJISIIOLIMX MHKPOCTPYKTYPBI K TOM
win uHoM (aze. Ha aTame mmkpoananusa sta mnpo-
OneMa perraeTcsi CO3JaHUEeM LIBETOBOTO MII CBETOBO-
ro KOHTpacTa COCTABISIOMINAX MHKPOCTPYKTYPHI MPHU
TpaBneHnn numada. Ecin ydecTs, 9TO KaXABIA IBET
npu xpaHeHnn uHpopMmanmu B DBM mpexpcraBieH
BUJIE YHCEN TO I UaeHTH(GHUKAIUU Ga3 HeoOX0IUMO
OTIPEeNIeNINTh HWKHIOK W BEPXHIOIO TPAHUIBI YPOBHS
SIPKOCTU COOTBETCTBYIOIIEH (a3bl [4].

B HacTosuien pabore paccMmaTpuBaeTcs
3 BO3MOXKHBIX CIIOCO0a OIpe/IeIeH s YPOBHS CUI'Haa
(has:

1. ToueuHsIii.
2. I'paduueckuii.

3. BusyanbHbIH.

Ilpu TOYeyHOM MeTOIE B pa3pabOTaHHON MPO-
rpamMe /3/ ypoBeHb SIPKOCTH OIpeNelsieTcss B He-
CKOJIBKMX TOYKaxX Ha Pa3IM4HBIX 4aCTHLAX OJHOW U
TOM e (ha3bl HAKATHUEM JIEBOI KHOIKU MBI, Mak-
CUMaNbHBIN (A7 TeMHON (a3pl) WM MHUHAMAIbHBIN
(mns cBeTyoOH (a3bl) YpOBEHb OYIET OMpPEIeIIIONIM
Ut pacdera. [Ipr 5TOM MOTYT BOSHUKATh HETOYHOCTH
13-3a TPOITycKa JacThil (aszel ¢ OoJjiee BRICOKAM HIIH
HU3KAM YPOBHEM SIPKOCTH.

[Ipu BTOpOM MeTOAE YPOBEHB SIPKOCTH (ha3 ormpe-
JensieTcsl U3 rpaduyeckoil 3aBUCHMOCTH KOJIMYECTBa
($a3el OT ypoBH: sipKOCTH. [ paduueckasi 3aBUCHMOCTh
NPE/ICTAaBIsIET COOON MHTErpalibHYI0 XapaKTePUCTUKY
KonnyecTBa (a3 BO BCeM MHTEPBAJIE YPOBHEH SpKO-
ctu (ot 0 mo 255). Hampumep, ecnu depHas ¢asa
uMmeeT ypoBeHb sipkoctu 0, a cepas 50 u BbliIe, TO
rpadudeckas 3aBUCUMOCTh MIMEET BUJI MIPSIMOH JINHUH
no 3HadeHns 50 mo abcuucce, a 3HAYCHUE 110 OpANHA-
T€ COOTBETCTBYET KOJIMYECTBY 4YepHOH (a3el u T.1. B
WeaJbHOM CIlydae, HalpuMmep, IS PHCOBAHHOU
CTPYKTYpBI, 3aBHCUMOCTh HMEET BHJ CTYIIEHYATOH
kpuBoii (puc. 1). Kaxnas crynenp Ha rpaduke o3Ha-
4aeT mepexoj oT OAHOH (a3wl K Apyroil. 3agada mo-
CTPOEHMSI HMHTETPAIbHON XapaKTepUCTUKH KOJHYe-
cTBa (ha3 aBTOMATU3MPOBaHA M PELIAETCS C MOMOUIBIO
KoMIbIOTEpa [5).
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Puc. 1. I'paduk 3aBuCHMOCTH KoJIM4ecTBa (a3 pUCOBAHHOM CTPYKTYPHI OT YPOBHS SIpKOCTH (a3
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st peanbHBIX CTPYKTYp 9Ta 3aBUCHMOCTb Oyner
MMETh TaKOM )K€ XapakTep, HO Ha yIJlax MHOsBSTCS
3aKpYIVIEHUsT U HaKJIOH cTymneHel (puc. 2). Paguyc
3aKpYIJICHUH 3aBUCHUT OT INUPUHBI IEPEXOTHON 30HBI
Uit a3 ¢ pasITUyHOIl SIPKOCTHIO, @ HAaKJIOH BBI3BaH
HaJIMYMeM WHTEepBaia SpKOCTU Ui JaHHOH ¢a3bl. B
paccMaTpuBacMOM ciydae AByXdas3Has CTPYKTypa
COCTOWT M3 HEOOJBIIOTO KONWIECTBA TeMHOH (haspl u
MaTpHLbl Ceporo 1BeTa. BepxHUil ypOBEHb SPKOCTH
JUI TeMHOH (pas3bl M HIDKHHH YPOBEHB AJISI MaTpPHIIBI
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OTIpe/IeTIsIeTCST BEIMUMHOM YpPOBHS SIPKOCTH COOTBET-
CTBYIOILIEH CEPEIUHE IIEPBOM KPUBOU CONPSIKCHUSL.
[t aToro Merona mposeieHa paboTa MO OLCHKE
BIIMSIHUSL 00pabOTKH M300paskeHnst (MI3MEHEHUE SIPKO-
CTM M KOHTPACTHOCTH) C IIOMOIIBIO IPOrPaMMBI
FotoShop [6]. B Ttabawuiie | mnpuBemeHbl 3HAYESHUS
YPOBHEH SPKOCTH M KOHTPACTHOCTH M COOTBETCTBY-
IOIMe WM KOJMYEeCTBO TEeMHOW (ha3bl peassHOU

CTPYKTYpHI (pHcC. 2).
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Puc. 2. I'paduk 3aBucHMOCTH KoJMdecTBa (a3 peasbHOU CTPYKTYPhI OT YPOBHS SIPKOCTH

Tabmuua 1. PesynbraTsl 00paboTKH H300pa)keHUs
¢ MOMOIIIBI0 porpammel FOtoShop
YpOBEHb KOHTPAaCTHOCTh

3HaveHue | % 4YepHOi (a3bl

0 8,48
20 8,48
40 8,48
60 8,48

YPOBEHB IPKOCTH

3HaueHue | % 4YepHoii (pa3bl

0 8,48
20 8,48
40 4,34
60 2,58

W3 Ttabmumpl ciexyer, YTO M3MEHEHHE CTETCHH
KOHTPAaCTHOCTH HE OKa3bIBAE€T BIIMSHUE HA COZLEpXKa-
HUe (a3, Torga Kak IOBBIIICHWE YPOBHS SPKOCTH
MIPHUBOJIUT K YMEHBIICHHIO J0JIH YepHOH (a3bl. Takum
obpaszom, 00paboTka M300pakeHUsT HE MPHUBOIUT K
MOBBIMICHUIO TOYHOCTH OIIPENeNeHUs] KOTHYECTBEH-
HBIX XapaKTEePUCTHK CTPYKTYPHI U, TO3TOMY, IJIaBHBIN
yrnop HeoOXOJIUMO JenaTh Ha KAauyecTBO IOJTrOTOBKH
MeTauiorpauuecKoro numda 1 ero TpaBIeHUs.

IIpu BTOpOM MeETOAE Tak *ke CyHIECTBYEeT HEKOTO-
past (XOTs M 3HAUUTENHEHO MEHbIIAsl YeM MPU IIEPBOM)
HETOYHOCTH B OTIPEJICNICHUH YPOBHS SIPKOCTH (a3.

C oToli TOYKH 3peHHs Hanboiee MepCHeKTHBHBIM
npexacraBiseTcss TpeTuid merton. Ilpu ompeneneHuu
YpOBHS cUTHaIA (ha3bl BU3yaIbHBIM METOJIOM Ipeia-
raerTcsl CIEAYIOLUN aJIrOPUTM: U3MEHEHHUE YPOBHS

SPKOCTH BBI3BIBACT IEPEKOJUPOBKY IBeTa (ha3bl U
MOJIb30BaTENNb MEHSAET YPOBEHb SPKOCTH 10 TE€X IOp,
MOKa BCE YaCTHIBI UCKOMOM (a3bl HE U3MEHST LIBET.
Takum 06pa3oM, olpeaenseTcs BepXHU ypoBEeHb IS
TeMHOH (ha3bl ¥ HIDKHUH TSI CBETION. BepxHmii ypo-
BEHb JUI1 TeMHOW (ha3bl ABISIETCS HWKHUM JUIS IIPO-
MEXYTOYHOU (Da3bl, a HIDKHUH YpOBEHb CBETIIOHN (a-
3bI JJISl TPOMEXYTOUHOH (pasbl OyeT BEpXHUM.

Pe3ynbraThl HWccieoBaHME TIPEACTAaBICHHBIE B
HacTosiliell paboTe BBIMOJIHEHBI TPH  TOAJIEPKKE
rpanThl [Ipesunenta PO MK-6661.2013.8.
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Introduction

Mathematical and statistical methods in medicine
are a combination of quantitative research methods
and objects state and behavior analysis of the systems
that are related to medicine and hedth care. These
methods allow to investigate physiological character-
istics of patients with bronchial asthma. They detect
patterns characteristic of biomedical objects and iden-
tify the similarities and differences between groups of
objects.

Investigating the problem of the physiological
characteristics of patients with various forms of asth-
ma on the basis of statistical data analysis is relevant
today.

Bronchial asthma (BA) is a disease which belongs
to the main group of psychosomatic pathologies. The
health status of the population of the whole planet is
one of the most significant values. Well-being of our
society depends on public health.

Previously, the main role in this matter was as-
signed to medicine. However, in the matter the inte-
grated approach is required. To solve this task it is
necessary to involve such sciences as statistics, math-
ematics, psychology, etc. Many scientists engaged in
research of psychology, philosophy, physiology speak
about it in their scientific works. Among them are:
I.LA. Arshavsky, A.G. Asmolov, I.I. Brekhman, V.P.
Zinchenko, J.P. Lisitsyn, etc [2, 3].

Problem statement

This paper investigates the physiological charac-
teristics of patients with various forms of BA, based
on statistical methods of data analysis.

The objects of research are patients with different
forms of bronchial asthma, and a group of patients
with psychogenic dyspnea, having different physio-
logical data measured. Each object is described as a
vector of “n” order. Each element of such objects is a
numerical description [6].

The purpose of this paper is to examine the role of
the auditory visual stimulation (AVS) in the develop-
ment and control of BA. It will allow specifying the
diagnosis and choosing arational therapy.

All  patients have experienced psycho-
physiological impact. These data were divided into
subgroups, depending on the intended type of bron-
chial asthma and psychogenic dyspnea.

As initial information we have data on patients
with four types of bronchial asthma (new classifica-
tion):

1. BAPI isbronchial asthma psychogenic-induced.

2. BANP isbronchial asthma non-psychogenic.

3. BASP s bronchial asthma somato-psychogenic.

4. PD is psychogenic dyspnea.

The first (main) BAPI group, conditionally desig-
nated as bronchial asthma psychogenic-induced, con-
sists of patients whose first asthma attack developed
after emotional stress, mental shock or a stressful vital
event. The follow-up anabasis was connected with
some negative psychological problems.

The second group (BANP) is the group of patients
with bronchia asthma specified as bronchia asthma
non-psychogenic. This group mostly includes patients
with alergic bronchial asthma having experienced
different symptoms of alergy at first stage (rhinitis
and conjustivitis). Recurrence of the disease was
caused by alergy, various virus infections, and physi-
cal factors (cold and temperature difference). Psycho-
logical factors were not noticed to influence.

The third (additional) group is BASP, conditional -
ly designated as BASP is bronchial asthma somato-
psychogenic. The standard disease progress of pa
tients falling under this category was altered by stress,
after which the psychoemotional triggers (exogenous
irritants) caused asthma attacks and disease recur-
rence.

The fourth group conditionally designated as psy-
chogenic dyspnea consists of patients referred to pul-
monologist to rule out asthma, having complaints of
asthma attacks and dyspnea connected with stressful
vital events. The bronchial obstruction and other signs
of asthma and organic pathology in this case were
ruled out in the course of numerous examinations.

Wilcoxon Signed-Rank Test using Statisti-
ca8.0.

This criterion allows comparing two independent
samples. It is a non-parametric statistical hypothesis
test. This statistical test is the most useful test to see
whether the members of a pair differ insize[1, 4].

The Wilcoxon test is significant at level 0.01. The
hypotheses are:

* HO: the median difference between pairs of ob-
servationsis zero;

» H1: the median difference between pairs of ob-
servations is nonzero.
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