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INFORMATIONAL SUPPOR T FOR MAKING DIAGNOS TIC
DECISIONS WITH THE USE OF THERAPEUTIC FEEDBACK BASED
ON THE ANALYSIS OF BIOMEDICAL SIGNALS

Currently in the practice of medicine and screening diagnostics are
applied intellectual systems of support of acceptance diagnostic solutions
(SSADS) making recommendations about the need for clinical examinations
andor implememation of therapeutic treatment, for example, presented in
[2,3]. In [1] in order to improve the quality and objectivity of diagnosis is
proposed a simultaneous use of direct and inverse decision rules that form the
basis of knowledge base SSADS.

In the tleatment of various diseases the doctor constantly have to take the
decision to conduct a certain therapeutic effect. From the point of view of
control theory, the process according to [4] is a chain of duplicate tuples
TE, ={S X $§ S,!), Rigk,SY [ 9} (here:S the state of an object (analyze

of the patient's body) in the time b, (S, $.,.¢) - the therapeutic effects in the
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transferring states required states,, for the time ¢, Risk SY §,) - value of
risk of the object to transition from stat to states,, ). After application
D.(S, S.,.t) , the state of the object is id€ed as S, . With proper
therapeutic effects statels, and §,, of the condition and lie in the allowable

differences, determined by the doctor depending on the nature of the ditease
flow and or other characteristics of the object. Note, that in the general case,
therapeutic effectD(S, S, .¢) can be a "process of waiting" (therapeutic
omission), for the purpose of tracking the natural object to transition franm o
state to another according to autonomous management.

In order to partially automate the therapeutic process-oands
optimization by presimulation "process chain" of therapeutic effects consisting
of not less than one tupleg, is proposed informaticanalytical management
system (correction) the condition of the body during treatment with the
therapeutic use of feedback (author's term) is presented in figure 1.

Formation of therapeutic intervention / !

T Registration of a biomedical

Transformation of a signal to a digita

Medical worker form and digital smoothing

Calculation of values of information
indicators (interval estimates)

Application of diagnostic decisive rules

Decoder of a condition of object

Current state of objec}

The decodr in the values of the state

v
S S S
- s
< $+l‘ |
Et(h- S F)
isKSY §,)
The -
decoder in Se

the values £=0...¢
of the state The desired end statt Ve

Figure 1. hformationranalytical managaent system (correction) the condition
of the body during treatment with the use of therapeutic feedback.
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The implementation method of therapeutic feedback with the use of
SSADS according to the proposed control system state of an object is as
follows. Management target: by successive application of tupigs is

necessary to bring the initial detected SSADS the state of the object to the
desired end state. Initial and subsequent recognized status are defined as
follows. recordd some biomedical signals (ECG, EEG, PPG, etc.), which are
converted into digital form (followed, if necessary, filtering and smoothing).

Then, the computation of numerical values of indicators and information,
as the registration process and further dattan has some errors, interval
estimates are determined by the received values. During the training phase are
identified SSADS diagnostic classification decision rules allow with a specific
and acceptable for the diagnostic process to determine thelexed different
States of the object (in units of "Decoder of a condition of object” and "Current
state of objec§").

Then realized the tupleg, ={S I $ §,7), Rigk,SY 9} and, after
comparing actual newly established through timéhe states,, and desired

end state, medical professional, formed a certain therapeutic effect (in the
module "Formation of therapeutic intervention") applied to the object (the
patient). It does this bydentifying and analysing differences in and interval
estimates of indicators, corresponding to particular states of the object, in
modules "in The decoder the values of the state” (knowledge base module is
formed SSADS previously during the training phaséhe system).

Thus is realized the mechanism of negative feedback therapeutic touch,
(in accordance with the theory of automatic control) can implement. a
sustainable approach to final state is beyond the control of the process of the
distance from thdinal state, the stagnation of a certain state (between start and
end).

As information indicators characterizing the condition of the body at the
current time it is proposed to use the characteristics of different biomedical
signals, identified as proposed [5] mathematical methods and algorithms
established in clinical medicine.

In particular, in the analysis of signals ECG, EEG, PPG, respiratory
waves, and reogramme or other biomedical signals, integrally characterizing
the state of the patient's bodyproposed to identify informative the following
frequency values:

- direct: frequency, power, real and imaginary parts of the expansions of the
biomedical signal presented in digital form, in rows, identified by using Fourier
transform and harmonic GMD&lgorithms;

- latent: first the lows and highs in the low frequencies (harmonics), the global
maxima on the entire spectrum of nearby local maxima minima (paired
frequencies), the functional dependence between the real and the imaginary
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parts of the spedrin the frequency ranges defined for the signal Fourier
transform by the formula (1).

[ frad € [ Foax20F e ¥l (1)
here: f_..f.. - accordingly, the frequency of the first minimum at low
frequencies and spectrumgeneral.

Thus, the proposed informational support of the therapeutic process,
based on the application of intellectual capabiliies SSADS continuous
assessment of the current condition of the patient and the therapeutic principle
of feedback, to objaify and partially automate the therapeutic process,
including the use of simulation to predict the possible consequences of the
decision.

In real clinical conditions, helping the patient use of the considered
model of information support is recommended asregulatory and / or
prognostic system. Since, in this case, during the training phase SSADS master
knowledge implements scienbased and practically important classification
of States, therapeutic interventions and their relationship (in the form of
decision rules), the proposed analytical model is applicable in the process of
raising the qualification level of medical personnel and the search for optimal
therapeutic technologies (the trajectory of treatment).

max
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ANALYSIS OF THE DEVE LOPMENT OF END USER PORTABLE
TELECOMMUNICATIONS D EVICES FOR THE FIRST 15 YEARS
OF XXI CENTURY

The development of telecommunications technology for the first 15 years
of the 21st century made some big steps in the representation of the electronic
future, which vas predicted by the popular futurist writers and filmmakers.
Tablets, smart phones and other hybrid devices in a short time become an
indispensable attribute of modern life. It should be noted that the portable
devices designed primarily for processing,oristy and transmitting
information, has also changed the class (traffic class) of the transmitted data. In
the designated period, the majority of users of mobile cellular radio access
networks, used primarily for data transfer and not for voice communinsati
which were characterized for the last decades of the 20th century (the main
traffic class) [1]. Firmly and quickly entered into the everyday life a variety of
home electronic devices (smart TVs, Internet radiboeks and so forth)
equipped with a wvide nomenclature of connectors and interfaces with support
for wireless connectivity and Internet access. Obviously, that this rapid
development process and mass distribution of the telecommunication
technology to end users is inextricably linked to dewalepts in the two areas
of applied science microelectronics and software.

Due to mass standardization of microelement base, intensification and
optimization of the development of microelectronics hardware is a main driver
for constant renewal of generai® of user telecommunication devices.
However, according to the observations of experts, and analysis of the products
of different manufacturers there is no significant or critical differences between
the produced devices generations [2]. This conclusam lme independently
investigated within research of some number of similar devices (such as
smartphones), issued in a few years. For example, the major manufacturers of
end user telecommunication equipment, primarily concentrated in Asia, in
some cases ugy in their modern devices some highly interchangeable
electronic chips.

At the same time, completed end user devices may have identical
motherboards, radio chipsets, peripheral components, etc. Obviously, that this
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manufacturers trick can significantlg\ge on their own production of electronic
components and chipsets, which eventually leads to some reduction in the value
of the product and in practice will lead to device class standardization.
However, this method of manufacturing, sometimes born urchemiy
guestion: does this new device has some essential benefits for the end user and
Is there any generation change, as such? We can say that the term "change of
generations" as applied to the development of end user telecommunication
devices only meangpgrading and placement some newboard device.

It is important to wunderline another feature change the user
telecommunications equipment. The change of generations of these devices
tends to be a significant backlog depreciation and physical aging tabpeor
devices as compared to the process of their obsolescence. This leads to dire
consequences in the case where the portable device produced a year or two ago,
is not able to handle new types of data or does not support a number of
application protocols.

As mentioned earlier, through the use of uhirgh level of integration is
constantly expanding set of integrated additional elements (front and rear
digital cameras, sensors, the availability of radios, etc.), which leads, one side,
to the enlargementfdhe external dimensions of the device, and, with the other
side, increases the screen diagonal, which masks the increased device
dimensions. This effect is observed in the entire range of portable
telecommunication devices, from smartphones and taldetohoblocks and a
PC. However, despite the obvious advantages of multifunction devices, in
practice is detected categorically negative effects, manifested in the significant
increase in energy consumption and hence reduced the battery life of mobile
devices.

In this case, we lose the main advantage of such devipestability.
According to experts, research on improving the efficiency of energy
consumption and battery power consumption will be devoted to the next decade
[3]. This means that during thisne, users will be prosecuted by "battery cell
crisis”, since the functionality of portable devices not be provided with
appropriate energy resources, and provided solutions in the field of energy
storage don't appear to be effective and affordable [3].

However, expanding the range of embedded devices and their integration
IS just one aspect of the process of development of the telecommunications
microelectronics. The second important element of the development of the
portable telecommunication means isingrease the computing power, most
clearly observed from the beginning of 2000. The continued trend of
penetration of the idea gfrallel computing, telecommunications electronics is
reflected in the growth of the number of cores to be placed in desing
processor. As is known, this allows overcoming computational power, limited,
firstly, with the size of process technology used to manufacture the processor,
and secondly, solve problems of high heating of the components.
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For the first fifteen years ofhé XXI century it was produced and
reinvented a large number of different microprocessors architectures (MIPS,
ARM, Bonnell, etc.), designed primarily for portable telecom SoC platforms
and MID. As the prevalence of such devices, almost every processor
ardhitecture has taken its application field. Over the past few years have seen
significant growth in devices equipped with nidtire processors, from four to
eight cores per processor. This allows you to fully meet the requirements of
telecom software apations to hardware resources. Affordable broad mass of
materials and publications [4], we can say that in the short term-coudi
telecommunication device completely replace the traditional single and dual
core chips.

It should be noted that the mainvatitage of this modernization is gets
exactly software of the portable telecommunication devices. Architecture of
modern software for SoC (System on Chips) and MID (Mobile Internet
Devices) basically is to use a virtual micro machines that can perforousari
application processes in a transparent mode. In such circumstances, application
does not have a clear idea about the architectural features, nuances, and other
things about of the highly abstracted hardware, work with which is responsible
to virtual mcro machines. In connection with the multilevel architecture of the
firmware, it requires the individual computing cores, which can obviously
accelerate application processes. This will allow implement many promising
approaches to the execution of the wafte, including usespace applications
from the construction of user interfaces based on pure voice control to ensure
high-quality threedimensional visualization and augmented reality projection.

Based on an analysis of the development of portableaeimunication
devices for the first fifteen years of the XXI century, we can make a prediction
of what the next few years, together with a further deepening of the role of
telecommunications in human life, will be a gradual change in the means of
hardwareand software telecommunication devices with enhanced functionality
and computing power. This, on the one hand, lead to strong competition
between the traditional means of communication devices (telephone, television,
radio, etc.) and mobile devices. On th¢her, will lead to changing the
principles of storing and distributing data, in which portable telecommunication
devices will be the highest priority.
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Antonova O.D., Vechkanov E.M.

THE STATE OF ANTIOXIDANT STATUS IN RAT TISSUES WITH
TRAUMA MUSCULOSKELETAL SYSTEM IN THE METHIONINE
INDUCED HYPERHOMOCYSTEINEMIA

Abstract. The article aims to research the antioxidant system state in rat liver
after trauma of the musculoskeletal system in a methianchéced
hyperhomocysteinemia. The enzyme activity SOD and catalase in the liver
homogaates have been determined. An increase activity change of catalase in liver
have been shown. An decrease activity change of SOD in liver have been shown.

Keywords: hyperhomocysteinemia, thrombophilia, trauma, oxidative stress.
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ftsctclzy J dzdzr = odzdo sHIEz fdEfldidsj' Bvdztsmisd & o SH

1 OrYyr a 0Odzm ¢ 52 ot ZOdzd MtsmlsOodzj dz o dHBO

] OteOc jd&z2 d tOmMftjHjdzjdzr Bded s 1 CBdzSGC
1 d H Ols ts WC&ristophyllum demersuin., Batrachium divaricatuni.,

Callitricha verna L., Utricularia vulgaris L., Potamogeton crispud.., P.

filiformis Pers, P. lucensL., P. pectinatusL., P. perfoliatusL., P. trichoides

L., Lemna trisulca.., L. minorL., L. gibbaL.

1 dzj 2 mlis s Wafdearia amphibial., Potamogeton alpinuBalb., P.
natansL., Sparganium emersum

1 4 dzts W cElguisetum fluviatilel., Alisma plantageaguatical,. Carex
vesicaria L., C. acutiformis L., Eleocharis meridionalisL., Glyceria
arundinacealL., Phragmites australigCav.) Trim., Sparganium erectun.,

Typha angustifolid.., T. latifolia L.

1 d ¢ tetsW dCdtha polipetalaL., Ranunculus sceleratuk., Rumex
maritimus L., Rorippa amphibia(L.) Bess, Lythrum salicarial., Epilobium
palustrelL., Cicuta virosalL., Oenanthe fistulosé..) Bess, Myocotis palustris
L., Mentha longifolia L., Lycopus europaeud.., Stachis palustrisL.,
Peducularis palustrisL., Bidens tripartita L., Juncus bufoniusL., J.
compressuslacq, J. effususL., Alopecurus aegualisSobol, Phalaroides
arundinaceadL.) RauscpertPoa palustris.. d H tc.
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9dHBoB2 MtsMisOs oHdts?2 dd Hfwdeicy ) ds?2 O
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tdm. 2.
1 d H Ols s WCeristophyllum demersuin,, Batrachium divaricatunL.,
Potamogeton crispus., P.pectinatusL., P. perfoliatusL., P. trichoidesL.,
Lemna trisulcal., L. minorL.
1 dzj 2 Mmls s Pafdearia amphibial., Potamogeton alpinu8alb., P.
natansL., Sparganium emersum
]l J dzts W dHguisetum flviatile L,. Hippuris vulgaris L., Butomus
umbellatus L., Alisma plantago- aguatica L,. Carex vesicarialL., C.
acutiformisL., Eleocharis meridionalid.,. E. palustris (L.) Roem.et Schult,
Glyceria arundinaceal., Phragmites australis(Cav.) Trim., Spaganium
erectumL., Typha angustifolid.., T. latifolia L., T. minutaL.
1 d ¢ tc s W Gdktha polipetalal., C. palustris(Cav.) Trim., Ranunculus
sceleratusL., Rumtx maritimud.., Rorippa amphibiaL.) Bess, Lysimachia
vulgaris L., Lythrum salicariaL., Epilobium palustreL., Cicuta virosal.,
Oenanthe fistulosdlL.) Bess, Ranunculus polyphyllud.., Myocotis palustris
L., Mentha aguatical., Lycopus europaeud.., Stachis palustrisL.,
Peducularis palustrisL., Bidens tripartita L., Juncus bufoniusL., J.
compressusJacq, J. effususL., Alopecurus aegualisSobol, Phalaroides
arundinaceae(L.) Rauscpert,Poa palustrisL. d H tc. R L ¢ OL Odadz’
tc © s J Cechdphyllum demersuin, Potamogeton crispuk., P. lucensL.,
P., pectinatud.., P. perfoliatusL., P. trichoidesL., L. gibbalL., Persicaria
amphibia L., Potamogeton alpinu®alb., Eguisetum fluviatileL., Hippuris
vulgaris L., Sparganium polyedrunh., Typha latifolia L., Caltha palustris
(Cav.) Trimo s W dztste L JBO2HYORZO H&ZY 10~ ¢
orwodzj dz@7. dzgOd3d d B syl HdRHdzc( | del | 4B B8 &1 ) (
tOMmisd dzd v , dzO - 5 WG | ) Mkda® sousiHigi” tof G tolzt
BBr,ddzOH O BH Az § t©OMIsy ded W, f zOe O M d j d f§ct
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LIsdr ctokzff IsOCY] OMftetsMistcOdzj dz@ © 9o tsSH
fs5 Hd&kz Btsd] j d dzdtc dztg p dzfl § d ¢  fipldzOp 5 H Jf ted € t
Gtezdzslz. 1 8 ydmdzj dzdetsmls d dtsdedistsiz . gy d:1s § dz
Fontinalis antipyetica L., Calliergonella cuspidate Loeske Scorpidium
scoppideqL.) Limpr., DrepanocladusrernicosugqLindb.) Warnst.,D. flutians

(L.) Warnst.,, Cineidosus minor Lindb. 1 OH 9 BH dz" | tcOMmlis
o MisOo dzw s (L) MV H T misj B dzv d&3d d dzd dzd M ls -
tcOMYf tesMmistc Odzj dzr dzO IsjctcdIssted d tcj G d tsdac
w o dzw ¢ Bgigetumfluviatile L., Glyceria arudinacea Kunth, Catabrosa
aguaticaBeauv.,Phragmitesaustralis Steud, Iris musulmanica&=omin, Typha

minima Funck T. LaxmanniiLepech, Sparganium erectuni., Alisma

plantago- aguatical., A. lanceolatumWith., Nasturtium officinaldR.Br.d H tc.

1 &zOo O h d j tceOMmlisy ded v , tcOMY dzr o Ok W g3dhw

( Mmlsgd B dzv &3q , dzd Mg Ot F Is Wf jsy O MY o L J KO
otSHBRtOdzd dzd P OR , LOf sdzdzj dgdzr = o9 BHB2 Htcj
Isj S k2ydn oHdad m gy @D, o jordasisd ofs
dzdmils: wdsd o dHBo tHJMistso . v @Y d M ditc © fizls patzdk:
tc ©fMis j tafnmaaginor L., L. trisulca L., L. gibba L., Potamogetomatans

L., P.nodosusL. ]l tsctelzy j dzdz’ § oW dpj=igdizs citsQufifldnidozdizdz’ .
By dzts 5 Is dzj AelmmpphydluomHdemersumn, Potamogeton pectinatus

L., P. crispusL., P. trichoides Schlecht.,P. perfoliatus Zannichellia palustris

L., Ruppia maritimaL. d Hitesdz! " ddzflse s L Isdr tOMlsj d
1 On. o jtcor § dZzZO2 H J dz dzOd3] . RL Izyd dz tc O
fMtsL H Odzdz" j 1 Is d @Beratoplyltim O dgchersi  acgiierbosum,
Potamogetonetum peliati batrachiosum, Potamogetonetum perfoliati
lemnosum, Potamogetonetum natantis batrachiosum, Persicarietum amphibii
aqui - herbosum, Potamogetonetum pectinati sparganiosum, Typhetum
latifoliae-lemnosum, Typhetum latifoliae natarpistamogetonosum.

JLijtets | OttOcjdzz ldzdyojlsmMy &O Isjtetedls
Mstesdz ¢ kIs0Odzts ormMmes¢ddy HJtJ o+ WA, ¢ Iz
stcOQo W dzdmis™ d3d t©WOMIs§ dzd v d&3q . 1 Bl Issdzgz  d a3y
sBtOL t5d3, dz0 d3q tc Qffriryffriciis) frnlssiy) @DdA4s dzdizji dzdztsy M Mmls
dsteW sBdtsdzsedud MEd4 ., Bt Csdzsedyd mMSdJ
sMmtse § dzdzts s d 9 BH dzts 2 tcOMiIsdIs§ dz desmisd ts
bolstsdassdzgdzs? [ UM kBdzdSd ¢L JteB O2HY OAdO.

L

JRu[r{ QUL O

l.éLdLB]jSBBO9O Z. ¢. ] J isteW sdzse d VW -Isyy @dlaf yJ o
dLH. ddlsjtc@ts&dgd d sceig®dz] diPsHtc. [ ., 196
2. ddzd j o r Y . . NdzstcO®O d twOMmIsdIlsj dz' dztsfls )
~nSLW2IMmilse j dedetsy L dzOuJ dedfjs.dz.. piADEIE I B 6.1 d M.
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3. RBtcOedhzse ¢. z. , skdzdjo ¢. ¢. , [ O3 HES®
Wdzster | OR R4 90@ dzfiy / RLOJMisdw ¢ dL jtoB.
1982, =~ -184 f. 142

4. RBtGOG d di3gts o . z., ¢Bdses | . ¢. , 1 2ted d o [ .
&ZORtsHEOR © 1 0nduyd oaO0dzmMEts?2 ot [/ 1 € &kZOH
- 6, 5. 54

5.1 Od3d deh@ S d2 [ . 1 . RLBtoOWzdzr §f WHBKSE"™ . dL &
tcOMmisdlsj dz' dese s f sCtes0O. [ . : 1 O0ECO, 1971
6.4 jtcjBGWEBBD R. | . rdLdej dedz" §| W sted3' or mh d
Cdz. : sdzj oOV G iBBBBISOEJSO. [ ., [ ., 1964
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COdHdHOl odBdujmMSdn dzOkS, HByjdads S OWjH
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t ts ) freeail: 020284@mail.ru
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BOcdMmiste COWJjHEL fdyjatp2(Bdbb]lrdbwBEU €,
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1 sCOL OdzO oL BB dzets M Is ! BdCtesBdsdzsedyj M

CdMmztsls dzO W j toBgzdzls Ols @8 dzf B j dzd mtigs 2 ) s dzts d" .

[ sdzsydzOvw CdMmMzsls® wodzw jIlsfmw h qtesCts (f
HyWisj dz detsmils Yyjdzse J SO o jh jMmlsoe sd3. J dzcC
slstcOMmdzv n fdh jot?2 ftetsd3r M dzj dedetsmyls d (ndz
CBdHdlsj tMCOv (i " dj datiBtRdsd o Flsdgdg®
BBd Hdyddzj . 1 ftesd3 hdzj dgdesisd dBsdzsydzize ¢
d WJittdsj degsOlsdoder &3 M smss O3 [ 1, 2] . J
Cdmdzislsz 9" OB OIsT 9O Is 9 Misslse j-Asinlkd ddL M
mMdsd Md MO- OtetsmtsH j ey O jets Mmr te! w [ 3] .

] Foraser tcOB SISy tcOMMdzOIsted © © dzO ) - o s
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d Denycell 0 0Ged ( OC s d3d4pe MO0 JH. / G) .
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sBtczHtso Odgd W ) 5B dzZOH O% Is dzdL €S d 3 1 dzd
cOBOtedlsOdsd d e jfMmtsds. I MmMj LtIsd COyjMmlsea O
1Y 0.
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