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ON THE WAY TO A DOMESTIC IMPLANTABLE NEUROINTERFACE THAT BLOCKS
THE TRANSMISSION OF PAIN SIGNALS IN THE SPINAL CORD

Selishchev Sergei Vasilyevich
Nati onal Research Uni ver si tsgrsel@mieccrl ect roni c Tec

The report is devoted to the origins of the global implantable neurostimulator industry. The inclusion of
Russia in this activity.

Initial work on the project:
For an analysis of scientific knowledge about physitemical processes, their spatganporalcharacteristics in
the neurointerfaces of living spinal cord tissues with artificial electrode materials, including using ideas about the
ephaptic interactions of spinal cord interneurons.
Determination of the technical appearance of a single system,sseimsyof a neurostimulator; construction of
functional and geometric models.
And etc.

The work was carried out with the financial support of the Ministry of Education and Science of
Russia within the framewor k of actechnplagies fa the fermationfofi ¢ pr o
multiscale neurointerfaces of living- technical systems for controlling the transmission of pain signals to the
braindo ( Agr ele2024535 from 28.042024).
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POSSIBILITIES OF WORK WITH INFORMATION ABOUT TRACE GAS COMPONENTS AND
AEROSOLS IN THE VEGA- SCIENCE INFORMATION SYSTEM
A.A. Bril, A.M. Konstantinova, E.A. Loupian
Space Research Institute RAS, Moscow, 117997
Russia Email: bril@d902.iki.rssi.ru

Annotation. Air pollution is oneof the main factorsthat havea negativeimpacton the environmentandon public
health. An increasein the concentratiorof varioussubstancei the atmospheralestroysthe ozonelayer of the
Earth,leadsto acid rain, reducessoil fertility, affectsthe respiratorytract, especiallythe humanlungs,and causes
changesn blood composition.Therefore comprehensivenonitoring of the stateof the atmospherds necessary,
including an assessmertf the concentratiorof a certainsubstancen the atmosphereTo solvethe problemof air
quality monitoring datafrom varioussatellitesystemdor remotesensingof the Earth(remotesensing)xanbe used
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Suchdataallows not only to obtaininformationaboutthe concentratiorof a certainsubstancén the atmospherén

closeto realtime, but alsoprovideinformationaboutthe stateof the atmospherén hardto-reachareasthat cannot

be obtainedby other means.The paper describesthe main possibilities of working with information on the
concentratiorof small gascomponentsand aerosolsbasedon datafrom the TROPOMIdevice of the Sentinel5P

satellitein the VegaScienceinformation system(http://scivega.ru/) implementedon the basisof the Centerfor
CollectiveUse(CCP)"ICI-Monitoring" (http://ckp.geosmis.ri).

Keywords:r emot e sebMenhgoricnd&é Shared Use Center, trace gac
monitoring, air pollition, composite imaging technology
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ORIENTAL MEDICINE AND CYBERNETICS
Fedorov V.F.
Peoples’ Friendship University of Russia named after Patrice Lumumba, Federal State Autonomous Educational
I nstitution of Higher Educati oMediNcadl. Unirwvegrosvi tRyué sa fa nt
Health of the Russian Federati@gdjoy@mail.ru

The article is devoted to the possibilities of applying oriental medicine methods at the current level of science
and technology development. The paper provides a brief historical overview of the study and application of
traditional Chinese medicine (TCM) in Russia. A number of approaches of Western medicine are considered, which
make it possible to objectify some concepf TCM. The Ryodoraku technique, developed by Japanese doctor
Yoshio Nakatani, is briefly described. The authors briefly describe their own development of the hardware and
software complex and the research conducted on it using physical models anderdiesters. An example of an
examination of a volunteer tester with verified diagnoses and successfirivasive correction of his functional
state based on the "Riodoraku" technique and the rules of TCM is given. The conclusion is made about the
possihility of creating diagnostic and treatment complexes based on a combination of the principles of TCM and
cybernetics.
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41 SECTION 1 - Methods and facilities of diagnostic and treatment
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Decision tree construction method for diagnosing epilepsy ichildren

Abstractd A method and algorithm for constructing a decision tree for diagnosing epilepsy in children are
proposedThe analysis and processing of medical data, consisting of electroencephalogram indicators, rhythms and
provocative tests, whiclmake it possible to determine the type of epilepsy in children, was carried fwait.
proposed algorithmic and software allows you to determine the type of epilepsy in children with a reliability and
efficiency of 95%.

Keywordsd expert system, electroencegbgraphy, epilepsy, decision tree, method, algorithm, pragram
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49 SECTION 1 - Methods and facilities of diagnostic and treatment
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51 SECTION 1 - Methods and facilities of diagnostic and treatment

OPTIMIZATION OF THE NURSE'S ACTIVITY IN THE SURGICAL DEPARTMENT AND THE
TRANSFUSIOLOGIST'S OFFICE.
Smirnova Olga Nikolaevna
Egorova Svetana Alexandrovna

Federal State Budgetary Educational Institution Of Higher Education "Stavropol State Medical University" Of The
Ministry Of Health Of The Russian Federation
Federal State Autonomous Educational Institution of Higher Education "North €&Lmu€aderal University"
Abstract of the article The profession of an operating nurse requires special knowledge and skills. The analysis of
the peculiarities of the activity of the operating nurse in the surgical department and the transfusiologist's office was
carried out. Planning the working day af operating nurse is generally common for many medical institutions,
depending on the characteristics of the institution. Ward and operating nurses are involved in the preparation for
transfusion of blood components and postoperative care. Operating atgsesponsible for providing nursing care
to patients at all stages: before surgery, during transfusion of blood components and after it. An operating nurse
should know new disinfection and sterilization technologies, the main stages of surgicalntidas/é both
standard and exclusive, their provision, and have an idea about haspjtiéded infections.
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MODULATION INTERFERENCE MICROSCOPY AS A PROMISING METHOD FOR ASSESSING THE
RISK OF METASTASIS IN PATIENTS WITH BREAST CANCER
Vladislav Metelin'?, Irina Vasilenko®? Andrey Balkanov?, Pavel Ignatev,
IRussian State University named after A.N. Kosygimatelinvb@rguk.ru;
°Moscow Regional Research Clinical Institute named after. M.F. Viadim{pKNIKI)
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Keywords: interference microscopy, phase thickness, circulating tumor cells, metastasis, tumor progression

Revealing and characterization of circulating tumor cells (CTCs) is one ofitist actively investigated field
of oncology. It was established by the past time studies that some of these cells were in condition of apoptosis and
so couldnodt initiate formation of a clinicalwithy signi
development of computer technologies and interferential microscopes facilitate the solution of many medico
biological problems. One of them is a method of determination of CTCs functional condition based on the phase
interferential characteristicd their nuclear structures which reflect cellular metabolic and proliferative activity and
are the markers of their malignant transformation.

The analysis was carried out of the morphodensitometric biomarkers of the metastatic activity of circulating
tumorous cells including conformational alterations of their nuclear structures. The reference collection of phase
images of metastatic cells wasated as well as the data of the morphodensitometric parameters of their metabolic
activity was received. A new information was received about heterogeneity of the circulating tumorous cells with
different metastatic activity which allows the broadeniny fondamental scientific knowledge concerning
cancerogenesis, individualization of the observation and treatment of patients, improvement of the quality of
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55 SECTION 1 - Methods and facilities of diagnostic and treatment

treatment, and optimization of its cost. This article attempts to assess the heterogeneity @shm@iation in
patients with lung cancer using Quantitative Phase Imaging (QPI) technology.

1 d B dzd 5 G to O Wltfud) i< 2

1.Grover, P. K., Cummins, A. G., Price, T. J., Robdrts o ms o n , . c., Har di ngham,
tumour cells: the evolving conceand the inadequacy of their enrichment by EpCBased methodology for basic
and clinical cancer r e¥8d208lho, Ann Oncol. 25(8), 1506

2Li ani dou, E. S., Mar kou, A. Strati, A. iThe Rol e
867, 341367 (D15).

3Hanssen, AL, Loges, S., Pantel, K., Wi k$malhCell H. , fi D
Lung Cancer 0, Front Oncol. (5), 207 (2015) .

4Ademuyi va, F. O., Johnson, C. S., White, AstcS., Br
factors in stage Ill nosmalic e | | |l ung cancer, 0 -@R2{2007). Lung Cancer 8(8),

5Ber ghmans, T., Paer smans, M. , S ¢ u-bmakcell,lunglcarieer:.a A Pr o g |
review on conventional, metabolic and new biological r i abl es, 06 Ther . A88(2011Med. Onc o

6.Gi r es, o. , Stoeckl ei n, N. H. , ADynamic EpCAM expre
causes and consequences o0-440(20L4). Mol Life Sci. 71(22), 4:

7.Hyun, K. A., Koo, G. B.Ha n, H. , Sohn, J . Choi , W. , Ki-tm, S. I .

mesenchymal transition leads to loss of EpCAM and different phy5|cal properties in circulating tumor cells from
metastatic breast can-24687@016)Oncot arget . 7(17), 24677

8Nguyen, T . H., Kandel , M. E. , Rubessa, M., Wheel el
mi croscopy for 3D imaging of unl abeled speci menso, Nat i

9Swed!l ow, J. R. , il nnoopayt:i oaurirmenbti odtogticsal amd crowtser
34(5), 333340 (2012).

10. Vasil enko, I ., Met el i n, V., Bel yakov, V., Kuzne

di agnostics and assessment of t he redmagingtlli 10074 1007415 cy 0, P
10074175 (2017).

11. Popescu, G. , Par k, Y., AQuantitative phase [
20(11),111201 (2015).
12. Nadeau, J., Par k, Y., Popescu, G. , iMet hods i |

Methods (18), 1-3 (2018).

LIS T 9 12 {1 1 Y Y Y Y Y R O |

Red[rflovrRr fruvfrdl CJRIRVOGARR [ [Y[IRYL 3
I fotorfuvor v LS rTROJRIYRELUSZLS touul [t
llstew 1. [ ., 1830t s. 1.
HjOdz! dzts GtsfleZHOthnlsaszdztSJ OQolstsdzsigdets] tSBtcOL 59 Olsj dz
tcOL 5o OdzdwY ¢1 OyYydssdzOdz! dzf 2 dMmMmdzi Hse Olsj dz' MCd2 EkEdzdo j ts
d

A
[
1 C Is to ts dzdzts 2putigabrifadpdal.aprg pozhar@esdiar.com

J
B
dzj

¢ dzdzs s Oy
l "B

qv

te 4¢a®lsdztsz MisteOljedd { dzddddOydd &Bsyjoddr o
WadeJlsan

"

q

9

H dzts gL Cdzryjerns LOHOY ftod tOLwOBSISS | desd dzts
atQJ W, fkh jfisekjls twH tcOLakdydhizs kfsksEb o { ek
Cdj dijlbtsHr, O dd3j dedets, 1 dzjCltesnadddy med2,
CWWjicCld 5! HOddz' = BjlstsHBe ot MBhsets LOsdMmdls s MishlsO
OBSlST BsHEZEY tojcj df sOYydy WEDSAHc®OEO K HOdds?2 OBl
gmfdzi Hise Odgd 2 L dzj StesRdiBd Uj MS 56 s, WittRj delsOdoe degsets
Bsyjodde , O IsOCy] tOMmMdslstej dz dr thdsedr §j ftjddikzh j Mise ©

sdzf yjery mi@adL , Y&y djoddoy, iy s O

zOMmls sw d
COlOddlsdyi M
dzts fi)

XVIl nternational Scientific Conference ¢Pblysics an


mailto:putryabm@gmail.com
mailto:pozhar@esdiar.com

[ SARCG[ JlistsHT d MiejHMlsa ® HJOcdetsMisd S d &6 dzj yj dzd

l'eajHjddj

mtetsdzd yd M Ow ftsyd ydzOvw dzj HsMlsOlssyYdetsmlis: (ml1) WwWodwjlsfmw
ZOB dzs HOj kMW EobkHuh jddjd ctijshsOdyj MSs2, MjCtejsteds? d
otej Y, BBdiJi 10 % lsddOsitOtsc ® de@sipj dfideldd ¥ das s § sigiils B dzml 5§
B zzd sdzetse yYjizse j & s ofmjdik dwdtekz. 1 bt windssiil, s ddty
Mzj elsj2, o YOMlsdesMmisd o kOSCdr ©OLoadlr 7 MlstcOdZOr COC RL t6C
MlsOdeso W Is W Mo tsj o tej d3j dedets § 5B dzOtclzy j dad | LOBtsdzj 9 Odeq v d 1
MistcOH O h ddg sIs ml .

] dZzOMmilsswh jj o to s @WzH Otcdsdasis ' dgj Uiy dzd W ntesded g MmS s 2 d Is
dzgj HsMlsOlssydetsmisd wodzw jlsmw jtej MOHCO HBdtsteMEts2 fsysd. J
stcOdeff &zZOdzls Oydd HEstehMd dadsd B¢ Cdfdssodzs H O Isyw sfistcOW dzj - 9 (
dHddzlse j dzdz" i3 M st SCOLOddY §os@shd fO0ydj dsod 7 ml
sjteOfdw. 10 MjesHdvhdd2 Hjd , SHdddg JO0Gi0lddlsbig.) dzecdo i to
siwOfdd wedwjlsmw HJOddL, O ddhijdedets G j BsHJOEJL d jtedlsts
o tcj d3w dzOB dz¥ H O Isfmw Isj dgH j dzyd w B ded Ols cdL Oydd ftcdBtstcse
yoOfmlsdesmlsd, o dBdtey H@Pr dzepjdr'lzjls de@zyeddBis s tzlz ils Oyd s dzOtcdz' -,
desmdd3r = mMdmisj d3, Gt HdzOL dzOyJ dzdz" = Hdzv dzj yj dedv f syj udes?2 d
Wstedsy. stesdBy Ibtsets, o Bdtej ojHELMY §sfrisCd fMmMsL HOddwY Jd&f
Ctetsod, wOBHlsOshdrn s Htsutsed® Sfifk,j Mk dp deiz] dlzd jzj ¥ Ot detrds o @ «
fsLotsdzdls MmdedL dls! tdMmME HsteOy jddy fjtedWjted?2dets? dzj too dats?
syjtej H! mMtsy jls fsar mMdls! L WWiClsdoe detsfiyls dzj 2tetsisd gz dzv y d
tcOfffiisdis j d20 ftotsBdzj B3O EZHOdzj dzdw Bsyj o d dz’ dL HdOdkzdL OlsO o  dzt
Cesod. Ajdz ¥ tOBKlsT Bf dzs dMimdzj Hse Odzad ] Mdsode 7 d3j StsH s
HJOdzdL Ol O.

[ dbtsHT wjejdzjtcOydd HdOdzdL OO

I Mdeso dzts 2 tc tyjBoggddglis 2= fiptdoQakzd L dzf 7 3 ssHBs9 L O3 Misdlsj dz' dzts!
fMikh jMmise j dzdesy fYslstejBdzi dzdd HJOdzdL ez h j2 MmtejHr HdzY B MY
10 tHdkz ftesyjHEtr ClJBSHJOZJL O HA&Y BGHdses fOywQ@ didf O dzj
Bsdzj j. 1 jtedlstsdzj Odz? dz" 2 HJOddL IkteiBlzjls yOMmlsts?2 L OdJdz HJO
Hdzwv fshistw ddzscts O3Bz dzOlststcdetse s § to dilslis2dzj @@dlds tdas & s H di @ Rdiad d Ok
fMted HT o MmklsCd. v OCdd3 BB oL jsfigds o sdiwd ~dzJ@diOdse Adgtz o0 Ydidu ,fl B H
wWeodw jlsfqpw L OHOYO fmdedy jdzdv YslstcjBdzj dedv HJOdzdL Jtelkze h j e tcO!
orfsdzdzj dz©0 L O Muyvyls e iMmMifjudjddwy dzjftejter odes? tojcjdaj eOydqd
WL R YL B KB ssHOB]. 1 sMdK j OffOLOls’ &0 shdtsej ®&BSHLE
OHOf Isdesoa Oder COC HdzW G jBSHJOZJL O, 1O d Hdv fjtedlsdz Odz

J Hdets 2 dL Cdzg yjor nm LOHOY tjejdzjtcOydd HJOdkzdL OO v o
Csdzyd dzlste OQayfdzr s Y S-TBo fiadz@ @ /| &z & fOydj delstse, MlstcOH O h d A
dzi HsMIs Ol tsydesMmis: 8, MowL OdZO f Bt BJJ2, SttdlsduimMéd o 0Oy des?2
SltcOBclsOdzdzts?2 HJOdzdL dtelzs h j2 Mtejur . 1  dzO ot 2d 2 fr) st jdeisd, d
L dzd 3d d&z0ydd dsyd o d dzr tej OdzdL Oydvy Ctbtstos? dagj ftsodzdw dzO B
Off OO0 dmMéEmMmlse j dzdis G o s § d Hapdz X tedgspldsH toj ¢ j dzaj sOydd |
sfmih jMlse dlIs! OHJ Co0Olsdzts§ sydh j dzd J SlstcOB SlIsOdzdzse 5 tOMIso Ste
y BEsflsd MsteBydosdzder 7 BOjtedOdzseo 5 HOddes BBz d3jlsOBBdzdIlskz.
Bsyj o ddeOmMtpy stc® dzj sBatsHd B ©OL OB BISOIs! Odz! Isj tedzOIsd o dz" |
ZOMmlsswh j2 MlsOlss j BN dzd dMmMmdzj Htse Odg Mz iz h dJ fSHABHT
1 dzj Slstesnddzd yd m<d?2 d WislssCOlsOdzdlsdyd M d2. ]l " EOded B o j
dmMf sdz L s Odzlmw tOMmilse st H EmsenfuPaadcyghudnped.Bb At HJOdzdL O
ANjtodzj dzZlsOIsdo dzr 2 d3j IstsH

JHddd3 dL dzOdeBdzj j tWwWOMftesMisteOdzy dedz" = ftsHAatSHtSe € + dzd d3d
34 IstsH, mMizls! Cobbtstetsets L OCdzs yojbsmw o EmMSstejddd toj OCydd
FtejoOLr . (4J0O0Cydw cdHtesdzdL O d@tsyjoeodde ftwsdmMrtHdls Mmdzj Hize b d
(NH).CO+H-0 YCO; = +2NH3~ ()
XVI [ i HEZdOtetsH dZOW | OkzydzOw stsdgW jtoj dgydw "AdLdcO d
CCtsdzsedd™



57 SECTION 1 - Methods and facilities of diagnostic and treatment

[ Odzde" 2 BjIstsH dzOh Yy dz ftedd3jdei dzdy o ISOCdrm Hteslstslsdy Or dats
¢ tots 9 WAK @MearableArtificial Kidney) [7] AYAK (AutomatedWearableArtificial Kidney) [8] . 1 tOB tslsj

9] fdojHjdsr ©jLbd sOT dhfdj Hse Odd™ o ddw dd S dsd
BBEEdddL otse Odzdzs 2 bktoj OL 52 20 Stdyj desteOyds @@L dn Ol t
Cioj Oddzddz  BsUjoOY CqMmasko. 10 wdhbdS] 2 fedejHjdo
fledbtdy) Ot dzsets HAOEIL O g jo5 Bjydesbdyydd ujejL ¢ sd
30 AN RN EEEEE SIS EESEEEEEEEEEEEETIpEETEE Ty
_ | S S A A
e e e S S
EX
g 26 .......... ..... b \‘% __________ .......... ,
= T D N A
g T TR
=20 P N o] - f% ......... o]
i RN
g _‘10 --E"- __..__....?.........
1 0 1 2 3 4 5 6

o

Bpewms, u

tdikzdsS 2. [ dOBISO Ctdyj dsttoydd &gl dgddy EsHjd dasd
o CtdsdCj M JddsedhdL to Odidzs zPhts] OL 52 ; BI Y &5 ©OMso 5O

[Mdeso dats?2 btezHdesils! ¥ toj OdzdL Oydd H Odzdetioalky datgPlstsw@C W o dgf |
dzgj Hj dz8 ftsfpdzy MddesiL O COIOddIsdyj MEOWY OCIsdeo desmlis! d dsdsts B d ¢
stcOdz! df = Ekfdzus 2hvG HiOOdz) defi§io6 (7 81, @) . uvOCdd3 tsBteOL sd3, H
e s2 Mise, stcj Blz¥ SR Odzndzgg” j W zindgisdeld ® . rtceedds dzj HsMisOIE 53
Jets odzdwded) dzO otHBHA 2 fsCOLOLjd ©OMss cstcO, Ylsts Istcj
stetsdzy btsets, fteddjdzj dedj dodetstsB 3 dedz’ 7 fdstsdz, dzidts ORYE(H[d 3" A
pH dktsy j Is q’tr;q’a;fnlsq’ ¢ sk Codpyj delstcOydd dtsdz@ dzOstedvw,
dMfsdz’ L so Oded™w HEsf tsdzdadIsj dz' dz' = doodestsB d3j dede' 7 Mdssdz H dzv  fyded
Cdzj SstesnddBdyuj MSd2 osj IstsH

] shdzs o § HOdzdztSGIS B ssHO dzjydl Hwhsy OdsHdAds] t&dMm
L dzj ClstetsH O. CWWJiClsde desmlis! HOdzdets G s di3j ssHO L OadMmdls tsls 1 W
BOIs j tod OdzO, f zslsdeslsd Ists€ O, O tew ) F&PY Ol Pas Yk Ofgls 9 H4g © Js to t
dodedetsé s MisMisOoa O HJOddL dlze M j2 MmtjHTr , O dzd ydw d3j h O h d-n
HOdzdztscts d3j IstsH O odzv JIsfw oL sy detsMmis! dzj ftoj ter o des EH Odzv Is
sCdmdzj dzgdv, O ISOCkJ o oztzfiislk! RFEOBSHOW 1 O Myyls or Btstc® Y tSHABHW
d30lthsq’Ode) d zo j dzd y szq’W jets 1 WWjClsdodats? fso jton datsfylsd .
Witz dzlsOIsdo dzgsdz d3d IstsH J§ d dai stejBlZE IS tMtsB' A Eidztse d 2 n
@du4m9d® ddzd { dzj Sbtesndd3dud MCdd MY smtsetsd3 H
9 Iss otejdw COC Wjttdsj dzesOlsdoede § O] ted Odzr

tra; Gj da Blgtctsls j to
tej ¢jdzgj eOydd,
L Od3j dzr .
] dzj 2 Is tc @HLT,@iEts72, 4() , ftew dzgs] OdzstsH desp skl Mz 8z 5 H dqiZsy j &) dzgzH
sSBtOL 5d3:
(NH2)2.CO + 5H0 + 2NaCl=6Hy 4y N+ .y C Gy +0yCH 2 N\qa
(2)

Il bOBddyy 1 fttjHMIsOodzj dz tjLlzdz sOIsr dmMfr sOdedw tcOL dzo
tcOMmlso stej ) dBsyj o ddets?:

v OB dZd YO vteOodzj dzdj tOL dzdyder = + dzj SlstetsHdzr = O ted Odzis o
BsHj & desds wOMsotste) HAw 10 jedlstsdy Od! dgsé s HJOd&dL O |

[OkjtdOd ] Zsh O OdgsH A2 | UHJ d2 dzOY TS stesfls:

XVIl nternational Scientific Conference ¢Pblysics an



[ SARCG[ JlstsHr d MiejHMlsa ® HJOcdetsMmisd S d &8 dzj yj dzd

fo ] ter s B Ud o d dg?l,u 36/

| & OBEGA 150 1.83
Ti-Ply dj csessmnoy mj dd 150 0.49
Ti-Plo L o fsc0kc0 150 0.47
Ti-SiCo a0 100 0.32
Ti-Rh &zj ¢ stestshoy vy dad 100 0.30
Comtjdj dedy 2 ketd 100 0.20

limdBelstey dz0 1 WWjClkdodsiis! BjlsHO 5 1 ddBddoydd d
fih jflse j dedg’ R dzgj HESMsOlC e, BEwOddudoOsh dn foddj daj dzdj HO
qBjjls Bjfmists ddidsj demdo dzs) CGOLGEBEOL 5o O j H dz" tolff j t6 iy € dpjte@scz
HJOdzdL O tsBteOL k¥ Isfqw  Mmdzj Hizs M dj GOL T : oL tsls, HdBSMdH d a3t
oMMl Odso dzj ded™ BSYjodqdy ), Rdst awdzd)y, to SSHIS S asBs HidzEESH &
©OB GBI’ {djCltest dBEYinS B8 ts O jj Istndd sSl80c d § Sfoasyaidils = stehsH j
M Hddzj ded v, Cilstster § dzj sBABHJ®BBE EZHOM]Is! gL tcOMmlso stc @ ¢
d2j HEMsOCsd L dzj ClstesndBd Ui MCBSEE d3j SSHO wodv jlsfal] sC d fydzj de
ylts Wodwjlsmw CtdlsdujmSdd ftod tj OkdL Oydd HObGLEEEE djSBHC
fjtdsdy Ok dgses HGOddL O. 1 OC wmuziownls o ¢ Hzj €zl tizs 20d o5t mg ME K B Is oc
tOMmlsotstej. [ O3J Ghdshdlsjd ds &OkOY Ctdyj dsttoydy Od B
fjdssBtcOL 5o Odzds, yYlsts HjdZOjIs tj OdzdL Oyds HOdEscts djlstsHO
B j &S k.
AslsECOOddlsdyj MSd2 o&jlss

t 4 64 daj eOyds 9 SH dz' n tcOMmlso stets o Bsy dzs s ) BB jichPlsosde S s
slstcOB sk Odzdzs? Y qHS BMIsd. 1 ojddikh jlso Od HOddzsEE ) IssH

SBjLLOWOYdoOddj YdHStMisd d etLHj2Misad] d&OWBPSCHGo teteiy®dzd
BjlssHO, KOSCyj] S$OC d o Mmekzyoj ! djSkesidBdyujNStes &jssHC
dLeckBodzj dz Y BlsECOOd&(S. ushmsOs ©OMoSiEO, jE oBHBLEHM
5OC d R jStOfz iz % Ols SHPHUBEOC f NasCOL 00815 odzdwdedj dzO 1 WWjClsd
12 BT dzd fesojHjd' dmhdj Hse OdedW ©OL zdyude 7 Y sksC OOd]S
iz Hse Odzed™ WlsCOOdEdIsdyjMStets ojssHO | dddddzoydd &S
f ZOMlsd dz@ 20 tshdatse j Is s OszPy ERS0., MWERQ, TkZnG.dd SO dztso OW dzO s
B4 L CREstEts f sCtor Isdw (S tdzlstetsdzt dzr 2 sBteOL j y) . Il sLHj2Ms
b steOW dsdzj stsor &3 dL dziz yi3dadDj dstzds; dzqcded o3 H dalts deflzczBiglOd dzge  § e R ts+
Lz YO " dH) HdE€mBE?2 ocdds? 365 dbi 1 8Ctk’ sdv d0 4 zOfMls d da

f ZOL Bj dzdztsets tCMdHJese Odad W ® oBHUEH OMkoste], MESH]EC
tdfMkdS ] 2 fwjHmMisOody d tjLlzd sOIT , § tsdloay] dide taid lsHsddej Ocfii figtzis
HJOdzdL O:
X VI [ i) HEZAZOtSH dZOW 1 Oz ydzOw stsdeW j toj dzydw "AdLdCO d
CCtsdzsedd"



59 SECTION 1 - Methods and facilities of diagnostic and treatment

—=-TuraHoBast MJIACTHHA,
-»TixCayO,

-+ TixCeyO,

~a-TixZnyO,

KoHueHTparms, MMOJIb/t

Bpewms, u
t dMzdesC 2. -d Ldvwigdded W Ad O j e OO Y sksCOORISO &O M s
H dzw ﬁJthflsde.J Oz dzsets Y Odzflgl®) (fsBi v &5 wOfMlse 5O

s dzi HEMsOKCOdR BiISBHO By ds Blsdj Misd dedL S k¥ MEstesmis:
TixZnyO, L © fwiss yYyoOfmtses ! &l Bisd @Ed dZdz® MtsMisOo JdzO ofMmjet 2, 3 ddt
Gjdgj cOydd dsyjodds o 6tcOddLdij LO Mkls¢d dBsyjl fntsfnlsOade
Bsydls Brils! fmsorhjdd LO fMuyyl wOLoedlsdY e jtcddihdeadW siBsC
ttOfmMsotste IsOCdr BECdMdzdlsj dzj 2 €0¢ f jtemkzde WOl dzOlstedw, ylbsts,
d BJLBYfOMdesMis: d3j stsH O.

Il moatsHT
r

dzv  EZHOdzj dedw Bsyd o d dzf 9 MBBHEEYR tjcjdz tOydd- HdOdzdL
rdBdUIMEd) LB Jidmj dzj CIsdoades EBdteOIls! HOdzdz" 2 d3j sOB sdzgd
d3j IstsHT SBEZOHOs s twWHEdH dj HsMisOIE 0, Cslstster j] BeteOdzed ydo C
ftcOCIsdej. s Isfr)dz.tsadzfd3 dZJ,Htsfr]lsOISQOd3 Bsy dzs s depdiplsddd j6 jdHR) tc O
Ldzj ClstesdzdIlsdz” 2 MtsMisOe d otHBKBHA 2 fsCOLOjd ©OMkss s,
HydzOjIs ¥ WjClsdodetsy fteddij dzgj dedy HOdzdzr » YSHARBSHBSO L OlstclzH dz
dqmelmMmise j dedesets  tsydh jddw Ctedschid . d 5 Gdz'ddgic2 " Pz’ Isd fpiDjsiitbe O+
MY sCEMdetso Ode" dzgO@ fwsorh jdedj +WWJiClsdoadesmisd Mmih jMmlsekzs h d=a
fsdmMej oijbsHtse d MtejHfmlse Hssydmised ttOMssstct® f tsMmdzj EHOd

{ OBSkO o' fddj 20 fitod Wddodhtss sHfddEHH jpteNEQ S [OF dztis jteRizer
Ctokf descts dzOkydescets f tofsj QI2004% BB CEHAON Bz 4 - 207 &G ) .

1 d B dzd 56 te O Whftfud] e S 2
1. Csaba P. Kovesdypidemiology of chronic kidney diase: an update 202Ridney Int Suppl (2011)2022

Apr; 12(1): 711.
2. https://www.precedenceresearch.com/staberenatdiseasenarket
3. Ramada, D.L., de Vries, J., Vollenbroek,el.al. Portable, wearable and implantable artificial kidney
systems: needs, opportunities and challengdéat Rev Nephrol 19, 481490 (2023).
https://doi.org/10.1038/s4158123-007269
4. Federico Nalesso, Francesco Garzotto , Leda Cattarin €halFuture for Endbtage Kidney Disease
Treatment: Implantable Bioartificial Kidney ChallengeAppl. Sci. 2024 14(2), 491,
https://doi.org/10.3390/app14020491
5. s. 4. JdfObta, s.[. 1 jdvibewORjid)sttiEdizjcdu NS BP d
MdMmisj " & Bsd d' = M) di tetisdgds\@jsfpiutsias ysts ¢ j W datg A7ts tsidirys ¢ davs 8d
462, -~ 4, 2005
6. Maaike van Gelder. Steps Towards a Wearable Atrtificial Kidmég development and validation
ofinnovative strategies to improve dialysis. PP.i1I32. Printed by RidderprintAiww.ridderprint.nlISBN
97894-6458056-3. ¢ 2022 Maaike van Gelder
7. https://drgura.com/contents/wearahldificial-kidney.php

8. https://awak.com/

XVIl nternational Scientific Conference ¢Pblysics an


https://pubmed.ncbi.nlm.nih.gov/?term=Kovesdy%20CP%5BAuthor%5D
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9073222/
https://www.precedenceresearch.com/end-stage-renal-disease-market
https://doi.org/10.1038/s41581-023-00726-9
https://doi.org/10.3390/app14020491
http://www.ridderprint.nl/
https://drgura.com/contents/wearable-artificial-kidney.php
https://awak.com/

[ SARCG[ JlistsHr d MiejHMlsa ® HJOcdetsMisd S d &0 dzj yj dzd

9. 1. ¢. 1 0L Oj o9, R. [. 1 dLe S5, AJ.RZ) dzb Blisdtbad gzf @ O,d3j Istsf . L
Bsyjoddy dL BlstcOB Sils Odzdets 6 s m o Qdzdlin f @Az 28, j <2dRJHFEO fifisBo ts tc O
10. Putrya B.M., Zhilo N.M., Bazaev N.Alectrochemical Method of Dialysate Regeneratiom B ts te tzd ¢ J
Proceedings 2019 Ural Symposium on Biomedical Engineering, Radioelectronics and Information
Technology, USBEREIT 2012019.4. 70-73.
11. Maaike K. van Gelderlleroen C. VollenbroelBabette H. Lentferink et al. Safety of electrooxidation for
urea removiin a wearable artificial kidney is compromised by formation of glucose degradation products.
Artif Organs 2021 Nov;45(11):142P428.doi: 10.1111/aor.14040. Epub 2021 Jul 23
12. Long L., Bu Y., Chen B., Sadiq R. Removal of urea from swimming pool water byUV/ The roles of
additives, mechanisms, influencing factors, and reaction products // Water Rese0th.7 Vol. 161.7
P. 89 97.
13.10LOjo9 1. 6., 1 OC dzOdesoa © ¢ . 1 ., [ todzts @ t. 0., 1 2lstow
WEBlssC OlsOdzdisd yd MS tsicasd das d Hae s dzdf ©O@zd Ldgtetudy  to O frHsch @stficQ L Salz] .B dze
{ dHdyddzif ¢ Q20225 j Z(3BP).¢ Ou4-39. 3 7
RESEARCH OF UREA ELIMINATION METHODS IN SPENT DIALYSATE
Putrya B.M., Pozhar K.V.
National Research University of Electronic Technology
putryabm@gmail.conpozhar@esdiar.com
The choice ban adequate strategy for the urea elimination in the spent dialysate solution is one of the key
tasks in the wearable artificial kidney developmedarrently, there are a number of different methods for the
elimination of urea, which include various algtic methods, namely, electrochemical, enzymatic and photocatalytic
methods. The effectiveness of these methods largely depends on the composition of the initial solution, its
temperature, operating mode of the dialysate regeneration unit and othes. faxctibis work, electrochemical,
enzymatic and photocatalytic methods for the urea elimination, their main advantages and disadvantages were
investigated.
Key words dialysis, regeneration, artificial kidney

TP T T T T T TiDETWATWATTTTVTTTT

S/ b RARASROC [ (T RARVHEs[LS RSO lou(rf wlprsuvtof 20 L1 ¢
sfrvuvt L] odrvouvffRrRY[EHSRM [Tt \REIsS oo v R
O dzr OtetcOH Y d ¥ OfgdmzHwOR 5o byn. tulzdzd Hatso ¢ . 5 .
o jtemdlsjls [ dwdzO®, 1 00CEkBE, tJjMfkBdkdSO RGOS
ANjHjtcOdz detsj] cetfkzHOtfise jdedesy B¥* HY jlsdesj BKOL 50 Olsj dz' dats
1 O OHdz' 2 ¢EtsfkzH Otsfils shgolizner025@muattem tsfdls j Is e ,

R L fmMeh j Mise e h dA B3 ssH 59 HJOG dzsmisd ¢ d d&zod B sdzj J s
9L B3y desMmisd 3 dzts dntyf GSteld Is dste & dzd W ddztt stedsOIlsd o detsfylsd W o dzw j s
(vy1RrR), Colststets MudlsOj Ismw B ssHBsd §Jjoduydzsets tsBMdzj HiSo
cOLtjh O h z8 M smMtsB des M s [ 17 . l T fsdzdz"w U R, oteOyY sy da
(Slststd Frtsej dedesils! , MlstekCIskztc® d Codbskter -OHftdcOOa@Dds O RipSHBISEE@HlS)
ssyupdscfdsm dzj 2, COYHT2 gL Cslsster n sCteOh jdz BHdddG dL 1
ddzls j deld o desmilsd Yo jIsO BEzHjls dzOf oW Bz y-dzlz WPjo .M j Ists dzjsjs 16 detislsizl s
SlstcOy 08 Is 9 5 dzdz" sy dz nstesh 5, fsmMCtsd S tdd fted dzd 5O Is
oltstedydz 3d dMkstsydzed S Od3d LokCO. tdLEzd IsOIst dMmMmdzj Hise Oded W
foHYj dzznsydsts2 ¥ dgduyj MEIsrd) fioeat eqj@is disy (m1 ) dL &g dav dizipv o
LOBtsdzj 9 Odzed v .

t OLadIsdJ BJ IstsHSO Bd HdyYyd dz & 52 odLEOdZJL Oydd mEh jmls
LOBBdz] 8 Oded 2 1r. ykomlseadlsj dzv datsfyls ¢ V)] R 9 HJOGcdesMmisd ¢ | |
M i ydW dayd@sipls! sDYtAIs: [ Hdz0C s dzjIs Middej dzgd?2 o Istsd3, Ul B!
LdzOyddiismls: v R o tyjdtj jj Mohisswddw HOdj St dzgj tsHJdzOC s
ftcd GetMistej dzdd ¢ OdzeS @] Pls§ & B j¢ ) MPcflydzAB 4 dztcsj tedzy 1| Btsdz h d dzfils e,
fsHBd § LteOdMW sted3Oydd do3j dzd tOo desZj teder 2 -~ OtOCIsj te, dats
Csdzso ¢ d BSdZjd 4 3. 1 td v R SCdbkzter 1 r ftd ml MsOdtsovwis

XV

[ i HEZdOtetsH dZOW | OkzydzOw stsdgW jtoj dgydw "AdLdcO d
CCtsdscdd"


http://www.mtjournal.ru/archive/
http://www.mtjournal.ru/archive/2016/meditsinskaya-tekhnika-2/
https://www.elibrary.ru/contents.asp?id=48964579
https://www.elibrary.ru/contents.asp?id=48964579&selid=48964592
mailto:putryabm@gmail.com
mailto:pozhar@esdiar.com

61 SECTION 1 - Methods and facilities of diagnostic and treatment

5B ZMdzts o dzjsdpdp’Odsed@MASO dzq Is j dz! dz" i3 ftetsyj MMmsds. 1 s 3 j otej di3w,
Csdzlskzter lr BBdzjd uwibS¢dj d tetse dze o35d, d kB xjdgjuLr fMtsnh tc Odz
MistczCIskter 1 r lsdzdyOilsmMy c¢jlsi e dedesMmis j¢ dzdetd A ,tc j daty telal @iz fdzts -
fsorh jdadets? { AtsGj dedetsils .

]l ¢€Oyifmlej HibjSCksttd CttOW 1 r dO vV R MddkBEOr dhi tsd
71, €0¢ tsfdmOds o [8] ddzd o [9]. tdLkd Ok OBl ftfs
CteOded yr 1 r dH difvte @pjto2s2yOMmisd 1 r, hdaso Odadz" 2 dzO@ o' h jftedo j+
tedmMezdzC 4§ 1.

o) B)
t dMkdesS { jlLbde 5O t©OBGl’ ©OLE©OBSISOdREscts Okettdls®ko
fsHY ] ZEHsydss?2 Y jdzjL' Hdv djos?2 (0O) d fwOes2 (B) Jji yoml

1 sfdzj of Hjdzj dgdvW CtdEskzteO cGteOddyr Ir ftwjHjdvs sy Hj
12, 13]. 1lted Sd&OMMd¥dSeOydd Stdsktd c¢Gedgdsd EHeisphoO®, d
dmftsdz? Lkzjd3 Htoj sBteOL 50 Oded § ANzt . s SHzb Ztgw G tzp fztf J o' ofgly’
fOtOdjsteduj MS X)) Kk WD K & sktster j ©BI jHdvs kv o ©HdEZz ¢
Ctdf dzj SMozts? WkdsSydd. | HdMStejlds? Wstedsj kwOodzj dzdj Stedo

2n =X, + Jyn @

(s SCtedoOW WodzW jlsfw ydi Ydzdjul Bisy dzth) i tg Jouffipls Bag{ s My J
oM cdz LsoaQahdMm! HIMSjIsdzer d3 o] sSBtcOL 8o Odedj d@3 A bkzte! j

P . 20m
ZA:Ea 2, exp(- j 'm), ¥

n=0 L

CHYi ydMds tlkhyjlstai deosCis dots)s 1ok djde SR (LYt 0d! ds?2 Mk
Ctedots?2 (1), GtjHjdjks2 8 Yotdkzd] (2).

vOC COC ©OL&OCOj BOW &0 MY jClwOd df j MemlsOsdvs hgj |
slsuyg s @zOYd zOw f) fjotsct, Meaksd,j sfHsbEEs] HEHL oayOdgisusis 1 oY t
Ldzdzd ). S ez f)r BodzZjj o' MCteEts §SGWHSO HESBOodWsls o]
lteddsjter MYy jCltetse Abkte! j StdsbkteO cwOddyr 1r, §sdzyjdd j
edmizdSj 2.

XVIl nternational Scientific Conference ¢Pblysics an



[ SARCG[ JlstsHT d MiejHMlsa ® HJOcdetsMisd S d &2 dzj yj dzd

Annnutyna (A)
—_ o) o) (3] (5] = P
(o] — (85 [ (5] — [y ]
T T T T T T
| | | | | |

[}
T
|

0 L0 i i jodae | ﬁ. [ N I U DU R R I
0.1 -0.08950.07890.06840.0573-0.04740.03650.02630.01550.0053 0.00530.01580.02630.03660.0474 0.05790.06840.07390.0895 01
Wkana vacrot {f)

t dz desEdRddlsrdr j MijShkter Akte! j, f§odkzyjdd j o HjCOf
Gz dzj o 52 cOtdsddSd (sbhlses2Cd sl ¢MHodaEOe)

[BOds] ftjsBLOLso Oddj Abte! j, foddj dg dedetsy € L iIsqds
cteOddyk (3):

2(n) = aOZ(“) @xp(jzon/ Ny, 3)

Hdzm=0,N- 1.

RMtsdzy L W ftoj sBteOL 59 Odzd J§ (
ydjdelsr, O bOSYJ dm  ukof
so dlsj dz! @a tsfp OCdzd § toc JsEH® ¢ MHo
ydjdestse  (2). grdv stBiMfiuu
r Yor ofdmr a0 Ismw o {tow di3ts
dzO s .
ltesyd M Cdz2OMMd¥ S Oydd dOyddzojlsmw M 9o9BHO CttsteH ddzOls
sBteOy jddve. Ajd CdOMMdWdCOoydd: sidzjfmisd -alL gezfOy j ded
fOlsbizc¢dd tojL zdz IsOIls Odg 5O dp@dipfdets® =66 tisdz ftal? jHCC dztst dzj d3j dzls © d3d
Hq’de)lsr GteOdzdy 1 r . s ZOMMdW S Olstste Mistesddz o Htoj HY Bdzts
Mo ¢cmle d ci1le. LteOddy0 MmMjcedii s Wstedzkdtolzj smw (k&
JdZJQ CleOtg"r tsrosdzv jiIs tsBJiMfjydls! (O0Cldydi MSd tcOo dzt
CBIStGHddZOlS

cddzydf Wotddoses OddWw HjMCttdflbtstess Ghdss Od 0O Istd,

onBHWh g o d{aﬂ}A—lL dEOo dzsL dzOUdy s d J ¥ 5t 5O il o Uzts t5 3 q 6 15
st seOlsdode 7 fledL OC se tmEh jmiss dvwj kB={Z(")}, NI Ll ddztsy j 1
ftedybl A"il L1. 10nH0Yy0 VWtsttddtetso Olsj dv dJd¥stedOldod = ftedL

Bdztsy j Mlso O, Wthdel) EOEE §MCds yj ddY dL MfjClkwO 1 dj d3j dzls
Bdetsy j Misa 5

) Bsy g B3 tsftejH]ddls! (
odlsj dz detsfyls ¢ teOL dzd y dz
ce |/ cftsotsteslse wodw jls
dzdw ddzo Otcd Odzlsdetsmisd H
Gisdz' ded ¢, d vyjdeste s dMmc

WQD&W

SogF-2 FEF-GE

d
fn
d
y
d

@G 00 WO
e No " Bl

t6
fy
fy
@3

)

ACLVLL (4)

XVI [ i HEZdOtetsH dZOW | OkzydzOw stsdgW jtoj dgydw "AdLdcO d
CCtsdscdd"



63 SECTION 1 - Methods and facilities of diagnostic and treatment

1 dzsC ftoddewIsdw tejhjded?2 toj OdzdL soa Odz 20O whdetse | daj 2 tots dedz
jils HeO or otsHO, Ctsls HadD L jH | fifAs § sl ji3s fiflsda@ArifilsO d31 o zgdgnl € ¢ a4 )
mMlsmMiseazs s ydmdz0 o HJOYOLtd ls dzdky Hs jHdJddy', ¢
jtoj dedesisd o Htod dzOH dzj ) desfylsd OdZOdzdL Jickj G3sects S tdEskteO €
[ dzv 1 Sy j tef B3 delg®dzj Hiso Odzed?2 MY sdz L se Odzdm! odH]j s sfydzi H
fls Oo dzj-dzdzH £ M S tefOguilRlsds d3.¢ S MY j ted d3j dzlsOdz? dzn = dMmMMdzjy His9 Odzd 2
s © CazOMMdW dEOydd CazOmMmMdW dS Olstcsow & L ds B (ctOQ dzlizag P O Iyd I«
MMz y 0o 4 sdzf sdzise d v d dzd f OdzC toj Olsd Is mudls Odzd My s B dz!
ZHBydzss 2 NddzjLr B' dz tBdzOtlkzy jdz r~tslsw B ' SHdz Y4 d
dz JOlsdlse. [BEYO® hOw o' B i mofiffdr]jHEdoL Gdssj ti® ydgdpls2j 2() ¢ GHCt@
dd3j ese . stsdzdyj Msets Mjcecdj desseo ¢ ZzOMMO ¢t sdzsedw e
dz I1DB@lseHdy ddHdW ¥ijlRAP.dzs dese s € dzOM MO

05’&
— O 9.

&Q—I
=

A

O N S~ N TS0

j dz
tc
tc
tc

) =, 1D G

v syjdSd S$OoyjmbeoO ftojHd&OG O] Bisic S &) AL dddfij f Sl u, dsto fi
shjdzdy Mjcedzj dzlstse, CdzOMmMfm Ctlstster 7 BftcjHjdzj d ftcOo ddz dz
Bj dzlstse; ko fijlisdsdidisp dr'datis i l4f'tc Op Yf)dz! dzs € d&zOfMMdW d yd tetso Odzdzr =
fn

v SO FHOS

0O ag 0COIFLw

d Bz uydmdzz Mmj BlO b s Stzlsts st z2tkD o' B W tsIsjzts h ) fizd 4 d W doPdetH figds
MW dydtetse Odzdz" = M cd3j dalstso JqdzHdW W jte] desdese s € dzOmMMO ¢
Ctodestetsdz! dats? or BBteS | .

] v OB dzd y 4 1 ftedojHj dg teJLEd IsOIst L ¢ MY S odudsindzle @dz! dz
CkomMmdW S Oydd Heokr C dZzOMMBe: ¢k Ztedv e

nE3 A

S

vOBdzdiy@®dSCIOL Ol jdzd W W iSlsdodesiisd BIISSHO Hdzw §C dZOMMO ¢ s5dzb 5

. . stsydetsfy s tsdzd yj mlsa ts
v.SdZOfr]fr] YESmBSdBJdZHUJUOdeudH% fn,;Gds;oletsa
J S sdzise d W 88,4 94,8 90,1 316
RdzH dW W j toj dg 93 91 501

] vOoBddyj 2 fwdejHjdsr t®jLbkd O 1 CHfjtddsj delsOdz dz :
C&ZOMMdW dSOydd ftod tBdOLkyjddd §O0dStejOdsO o fMmjcdkjdlsOn
sdS s&scdd, Mmjedjds’ MddBSss odHj Ol it fOES ©H Odslsd  dEO
fOdS ) OdlsO (§ d&OMM BJjLBLOL dzdydw) .

U OB d&Zdiy@BSOL O jdzd W jSkdodssmlsd djlsHO HdY § &OMMO ¢ OdS te

s &z fyfy vyieofisodis dutfjydydudss visydzsf %ffé}&@igs
1 OC 6] O ks | 857 89.8 88,7 576
R azn W % j 6] dzl 84,4 87.1 741
SGEqbjBq] B HEMEBe ] BdshEd ¢ OMMI¥ dSOYdd MUdSO&nY ©)L kd
WidzjLr, fosojnjddzset HoldgW ddyodd, f§oddddosh ddd )" ddw.

JdedzdtscteOWduyui Med2 Mfdmse

1. [ On 9, 1. 1. Clsdsdzsedyd MSdJ Ofnl]’Jlefu’Oksz@scﬂmmesch/d
[tsfr]fr]qllfngq’Q B HIdYyd deM&@diB.3y EtedzOdz. 2006,

Adler DG, Lichtenstein D, Baron TH, et al: The role of endoscopy in patients with chronic

pancreatltlsGastromtest Endosc 2006 Jun; 63(7):1983

3. [ EMdBzr OBy His9 O, 1. 0. MGth@ﬂQlSISQjGchrIZJQBBfQ&BJQd@wSKSﬁWsmf n
fOdCtcj OlsdlsO/ 1. uv. 1 EMRBERORBIHES O, ¢. ¢.. AOL q«tmmma;

4, Addzd s, . ¢ . bolstsdzOlsdL Jietso OdedzOY Mmd Misj BO
NddzgLr dzO0 thdatsoe dgj IsisfHjCE Istie®ftz} aalsfs dzls dAsBEO dzd L O/ v . ¢ .
# zn sd3dzd dzts o . 1. Zkzdz ¢ O, Y. M. pdz r Otctc OH Y , J ¢.
dda¥ stedzOydsdzdz’ J Isj n dzts ddtpsdrdoitviviaulrj@irnal pffid=3302DA:RQ. 26102/2310
6018/2023.40.1.021.

Qﬁ'n
.5"
e
Qm

XVIl nternational Scientific Conference ¢Pblysics an



[ SARCG[ JlstsHr d MiejHMlsa ® HJOcdetsMmisd S d &4 dzj yj dzd

5. Addzd mls, 4. 0. sdkzOmmMd¥ S Oydw &BiHdyddmcdas dL tsB 6O
&sCOd dF F sCtdz /| w. 0. Adddhls, [.8. sERHGOPBBEOWYG./ /sk

,[;Hcfucfdzfr]QOW Isj mwlzd 208 - 5, 2023.

6. dBBOdL Jtetso OdzdzOW CzOmMMdW dS Oydw OB H B3 dzO dz! dzr =
UBHXszIZHtsqdzB? NddziLr dO@ tdtse | My jClcOd dsets ftojHMIsOs dz
dzn sd3dzd dets o YOOt @awihPd ©d ¢. U 5 39 (O o0 deisie Gste fiplsginfdadity ¢ =5 G
Fdzdeo jtemdlsjIsO©. wjtdw: ovfttOQodzjdzedj, or" ydmdzdlsy dz@ dzOw Isj 7 dzd ¢
2024 U. 1i 87, https://dbi.org/#0.21869712228536202414-1-67-87

7. bolssBOIsdL dietse OdzdzOW fMdMilsj BO € dZzOMMd¥ dSOydd fMmded B3¢
s ®BilssHO fsMmjch] dsdesets M j ClsteOdz! detse s OdzOdzdL O / ¢
. 1. zkdz cPpQOteeOHWN], ¢ldzr ¢. 1 jdzsLY esoyd/iv/ df BjHondBﬁqngﬂde;c
kjrdsdksedd. 2023. uv. 11, -6018/2023mM0.1.085s: // doi .org/ 10.2610:

8. Freund Y., Schapire R. A decisitheoretic generalization of dime learning and an application
to boosting // Journal of computer and system scied&95. N 55. P. 119.39.
9. Polikar R. Ensemble based systems in decision making // IEEE Circuit Syst. Mag.2006. N 6. P.
217 45.
10. Ad dzd mls u. ¢ ., ZOlsOdzso O [ . )| ([ Wte] s [ . ¢ . 1d

Hdzw BdHdyddemSdnr §teddztsy J ®d 2 O/B/s 51§ JO2? tq’tsQ;’tmdﬂig;“dzﬁﬁzq’u 2014. -~

11.A d dzd M ls g. 0. [ dlssH COMCOHMs?2 Micdd dzsOydd toj dzlse j da
d.t. r0OBOGEGBO, t.0¢6. Uvpdk@S tsp OdzH B8 R} 99 [MOEUF#AsHfdED, 5 6 sMizH OteMmis o
Zdzd o tefr]q’ISJ IstOO o dzjjdedf{jv,: ww'fudmdzdlsj dz¢ dzOv Isjmrdzd C O, dddW sted3OIsd S
2019.7 u . 9,1 - -64.BURL: https://swsu.ru/izvestiya/seriesivt/archiv/1_2019.pdf.

12/\cfdchfr]ls . ¢ . [ degse smdzts2 dzr § BsteW sdzsedud ME d4J s
fr]dzts>| dzts ) Is tgj ' oz teE@pis tstso r 7 tsdzIzlstsdztsa rn dLtsBteOy jdzd?2 [/ w. ¢.

0. [ Odzs .Isuf.dzO s tstH/tGO'Rlsa d fmls@fgWOlezisisis GsMizHOtMmise j dzdzse 5 Iz da

VfteOodzjdedj, o ydmdzdlsy dz' dzOw Isjrded ¢ O, d dz2@EidgQSIE,®." [J.HdY
d# . -68.1% URL: https://swsu.ru/izvestiya/seriesivt/archiv/3_2019.pdf.

13. Ll dBtedHdz 2 dzj 2tetsdzj g Is¢ d 2 CdzOmMmMdW¥ dSC Olstste  H dzw dB3ts d
OBBBdzj o Odzgd?2 MdMmilsj dir HT R O0dedw f kyjlssd ¢ sdstezfEmdzasdi®&.d V. [
i Mg, MO2Hjte ¢. M. o dzOocd, 1 O OH dzs Atz s&zthfsly H O € ) Isro L] adgdatpls ds
c;tnzq’W' VftOodzj dzedj, of ydmdzdlsj dz' dzOw Isjrded C O, ddaW stedzOlsd ¢ O

453. htths7//doi.org/10.21869/222B536202313-4-27-53.

14. fdbtsHT d Odkettedlsdyr Wottdidtetseo Odzgdw MdzOB' = ¢ &zOMMdW d
ftoescdesL Jiese O Mz id igley Yydesd MSC s /7 . V. ¢ teB3ls O fif VA dzd{O., Iu.
4 6lswicjo [/ / -\RAfoQHipscs JectnizH OtefMise j dedese s kdzdoe j tefmdIsj IsO. o
sirnddS0O, dJqdisttkOlsdco. [ JjHdyddhis] f(WBfssttosmisttsjddj. 201

15. JsHjdzd dzOlj dzlsdzr = i HdSIssEHRBOR o § ks jzozdzg G sk Odzd tzr
ydora MmMdMmisjds /7 ¢. 1. sq’fn;dz;a, . 1. zOOdktsO®, 1. uv. 1t
SCHB Of OHdesets etsmMizH OteMmise j dzdese s kdzdo jtemMdIisjlsO. wjtedw: vl
[ iHdyddemCisg il tetsfjgdzd j . 2020133.s. 10, -~ 1. . 114

16. Heterogeneous Classifiers with Virtual Flows in Intelligent Systems for Predicting Cardiovascular
Complications During the Rehabilitation Period / E. V. Petrunina, O. V. Shatalova, D. S. Zabanov, V. V.
Serebrovskii// Biomedical Engineering. 2020. Vol. 54, No. {3.t6212215. https://doi.org/10.1007/s105Z020
100066.

17. Prediction of the Risk of Cardiovascular Complications with a Segmented Space of Risk Factors
and Synergy Channels / O. V. Shatalova, D. A. Mednikov, Z. U. Protasova, N. S. Stadnichenko // Journal of
Physics: Conference Series: Il International scientifinference on applied physics, information technologies and
engineering (APITECH Il) (25 Septembil04 October 2020 y.). Krasnoyarsk: Publ: Institute of Physics and IOP
Publishing Limited, 202Q. 132042 (15). D0i:10.1088/17426596/1679/3/032042.

XVI [ i HEZdOtetsH dZOW | OkzydzOw stsdgW jtoj dgydw "AdLdcO d
CCtsdscdd"


https://doi.org/10.21869/2223-1536-2024-14-1-67-87
https://doi.org/10.21869/2223-1536-2023-13-4-27-53
https://doi.org/10.1007/s10527-020-10006-6
https://doi.org/10.1007/s10527-020-10006-6

65 SECTION 1 - Methods and facilities of diagnostic and treatment

CLASSIFICATION OF MEDICAL RISK BY SPECTRAL ANALYSIS OF THE CONTOURS OF
ANATOMICAL ORGANS ON ULTRASOUND IMAGES
Al-Darraji Chasib H. 1, Kondrashov D.S?, Sukhomlinov A.Yu.?
IDiyala University, Ba'qubu, Republic of Irag,
book.hp.2015@gmail.com
Federal State Budgetary Educational I nstitution of Hig
kondrashov012@mail.ru

Based on this method, an automated system has been developed for classifying ultrasound images of the
pancreas. The automated systamilides a set of software modules for implementing technological operations for
classifying ultrasound images of the pancreas, an annotated database of ultrasound images of the pancreas without
pathological changes and with a diagnosis of pancreatittsyaef for training neural network classifiers, as well as
for contour spectral analysis.

For experimental studies, video sequences of pancreatic ultrasound provided by an endoscopist were used.

The purpose of the experimental studies was to analyze thitydodicators of classification of image classifiers

with segments of the-CP asrsd ACWIrtomaowdt Theaeitthgedanmlg of Gidsoo

images (frames of video sequences) includes 200 examples, one hundred from eadthelgsslity indicator
ASensitivityo of classification for two classes is 85.°
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CLASSIFICATION OF THE RISK OF CARDIORESPIRATORY DISEASES CONSIDERING THE
SYNERGIC EFFECT OF COMORBIDITY
Alawsi Haider A.H.%, Pesok V.V%, Petrunina E.V2, Kuzmin A.A.1
IFeder al State Budgetary Educational Il nstitution of Hig
book.hp.2015@gmail.com
2"Moscow Polytechnic University", Moscow

The purpose of the study. The purpose of the study is to develop methods for synthesiiimgdal
classifiers to assess the risk of cardiorespiratory diseases taking into account comorbidity.

Methods. A method for synthesizing a risk classifier for commeedityuired pneumonia taking into account
comorbidity has been developed. The methodisinguished by the introduction of an additional risk factor,
represented by a twloop nonlinear model of real risk factors, followed by the synthesis of weak classifiers based
on it. The method makes it possible to construct a multimodal risk cladsifieommunityacquired pneumonia,
which takes into account the mutual influence of comorbid diseases on the total risk. To build weak classifiers, it is
proposed to use a fully connected Hopfield neural network. This network is distinguished by-eommdtited
structure and two delays per one clock cycle, controlled by a paraphase generator (withasntoutputs),
providing entry into the risk delay registers from the outputs of the Hopfield neural network with shifts by one cycle.

Results. In the aose of experimental studies of a multimodal risk classifier for commaocityired
pneumonia with four segments of risk factors, it was found that when using all segments of risk factors, all quality
indicators of the risk classification of communégqured pneumonia exceed 0.8 for all observation groups. The
quality indicators for classifying the risk of arterial hypertension as a concomitant disease exceed the quality
indicators of the SCORE scale in the same control groups by an average of 11%.
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BREAST CANCER RISK CLASSIFIER WITH THREE INFORMATION CHANNELS FOR
BIOIMPEDANCE ANALYSIS
ShatalovaO.V., Serebrovskiy A.V., Khalin I.A.
Federal State Budgetary Educational Institution of

Shatolg@mail.ru

The presented model of a multimodal classifier integratesdpabilities of multfrequency bioimpedance
measurements and matrix information acquisition from the surface of human skin throughlestritide matrix
systems. To do this, based on a matrix of electrodes, 3D mapping of the skin surface in problentanéed out.
Through multifrequency scanning, we obtain a thdémensional bioimpedance image, which is analyzed by a
convolutional neural network and/or by a decision maker. The proposed solution allows simultaneous analysis of
data by an expert (bimpedance image) and a convolutional neural network (trainable classifier), which should lead
to a reduction in false positive results.
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Il tslsdzduydy s jHddhlse j dzdzs Tl | U209 I &Y tgf e @ddpBdizsE ¢ T dgtngz]
(TempPro):

-fsLodYjls LOLOdjj of BteOls! dmBiEXlL isj I ke prdzj " Haj & s dzjlsls
dzj tOo jdzMlsoz 0OAC OTmin O Tmax O +45AC;

YstedRdiekzjls d §SHHjEydoeOjls o {§ tetsyijmfec deiflsixi Odt dits IatC
Bjdgveh jjmw wOMitjHjdjddj IsjdifjtOlskter [tls Tmin HtS Tma
Of f @FStcO Hdzddts?2 14 fds;

-tojOdzdL Ejs fesyjHEZtelE dzjL OQadmddisets CtdElstetsdzy (L d3d tog
sj B j cOskztcdzses oW ddzv Off dzdS OO o i Misjy CBdksOClO f1

-fsLetsdzw jIs tyj dzd e Ols: fstetsetso ts§ L dz0yijuddp O J b | dfftgidic Ols k& &
ssydetsfls! dL Bjtej dedw fstetsetsotsets L dzOyYjdedw Isj B3 jtcOlskzter dai
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QUANTITATIVE METHODOLOGY FOR EVALUATING THE RESULTS OF PROVOCATIVE
TESTING FOR PATIENTS WITH URTICARIA FEVER
Danilychev M.V.1, Mansurov G.K.%, Anciperov V.E., Kershner V.A.l, Fomina D.S?, Lysenko M.A?2,
Andreeva G.V2, Chernov A.A2, Koldunov A.A.?, Lebedkina M.S2 Danilycheva 1.V.3

IKotelnikov IRE RAS, Moscow, Russia
2The Center of Allergology and Immunology of SBHI CCH No.H2, Moscow, Russia
SFSBI "SSC Institute of Immunology" FMBA of Russia", Moscow, Russia

e-mail: dan496 @yandex.ru

The report describes the results of the development of the TempPro temperature profiler at theol BRENRAS,

designed for provocative testing of patients with temperature urticaria, including its thermal and cold variants. In
addition to confirming or denying the role of the temperature (thermal) factor as a trigger for a specific biochemical
reaction the technique also provides a quantitative determination of the threshold value of this factor in the case of a
positive reaction to the tested variant of urticaria. The device is implemented in the form of an operating working
layout with an appropriateasic set of software, and, unlike existing analogues, provides the possibility of selecting

and subsequent monitoring by a diagnostician of the necessary temperature distribution along the linear applicator in
the temperature r an gexposure tnme fren01 to 20 mindtes. TheCGachiaved accuracy of
measuring the threshold temperature value i s at |l east
operation in various modes and the results of provocative effects on the skintaflibd patients.

Key words: urticaria, physical triggers, provocative testing, blister, angioedema, temperature, Temp Test,
Temp Pro
R R R e R R,
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LOW -PROFILE BROADBAND ANTENNA APPLICA TOR FOR MICROWAVE MEDICAL
RADIOTHERMOGRAPH
Leushin V.Yu.!, Agasieva S.\4, Porokhov 1.0}, Gudkov G.A?

'Peoplesd Friendship Universit yaloufdyaRdexssrsi a named afte
2 Ltd. Hyperion, ooo.giperion@gmail.com

The design of a lowprofile broadband slit antenna applicator in the form of a "dumbbell" designed for
use as elements of a conformal antenna array of a multichannel medical radiothermograph is considered. The
main characteristics of the antennahe frequency range from 2 to 5 GHz have been simulated. A distinctive
feature of the antenna is its small overall dimensions and high manufacturdthilgywork was financially
supported by the Russian Science Foundation (project NA9-PP113), lktps://rscf.ru/project/2A9-
00113/.
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sdhd ydzdw idh lsgdvishisswddj, MmowL Odedetsy M) ©OL dzd ydz' &g

dzj HsMisOlsydy 2 fdlssS Cwsod € CdhjyddClk. Clhdodsedyj msec
dqhjdidd, SOC fwOoddts, GtojHmlsOo dzj dd L OB sdzj o @ezd vk, € ts
ftojCtwOh jddt ksSCO Stsod s Bt yjjude & MsmMzHOdk [1]. [ j&5O
tOMmMmstes2Mise o Bd hddhsej Mbzydjes d&jéls jHdd 2 Myj dzo
d2Otelzh jdedj &8 RBISCtesydqetzdy ydd, ubktCfiddo Suodls udss2ydigls zdz? ¢ s§

feccdsL SOCSEs f(SotwjyHjddY LOsdmdls il &ty jfhseO WOClktst
feso jHjdzO Mo jlsisoksh OV HdOCdsMisdCO.  Odd'v §shsOdss
SB MY juj Y deRsMERERS ydsdkOd dshisd SdhjuyukdSo, O kOCY,

fsfmdjnfmsod?2, kOCdR $OC dzj CtosL, f§jdlssddls d oL &gy dzOW f
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Emf jhdetsjy dzjyjdedj LOoadMmdls s Issydesets tsiftej H jOdzj dAdJO@y dasd L dzj
slsdjlsdls:, Yt tjLjSydwy dzjfsdkzdzsets ZyomkseO dh jBdL dtesse Odzc
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Hstf sdzdzIsj dz' dz" 7 MOdasd Bj stetse Cdh Cd wWodw jlsmw o 0Oydes?2 L OH O,
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JdW stedkOYydj2. [ Odede’ 2 KBjlstsH foLodwjls fsdzkzyOl' dLsBKOYj dz
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HYPERSPECTRAL IMAGING FOR DETERMINING MICROCIRCULATORY DISORDERS OF
INTESTINAL WALL TISSUES
Goryunov I.A.%, Shupletsov V.V?, Adamenkov N.A%2 Mamoshin A.V 12 Potapova E.V 2,
Dunaev A.V1Y, Dremin V.V.1

!Research and Development Center of Biomedical Photddies State University, Orel, Russia
20rel Regional Clinical Hospital, Orel, Russia

i.goryunov@oreluniver.ru

This paper presents the application of a new method of intraoperative assessment of microcirculatory
disorders of intestinal wall tissues using hyperspectral imaging. The study was carried out on laboratory rats, on
which the ligature was applied to the feeglrcade vessels to simulate local ischemia of different duration. The
hyperspectral imaging system allowed to obtain the spatial distribution of spectral information, which was used to
calculate the tissue saturation parameter at different time interfvilshemia, and a machine learning method was
applied to estimate the degree of ischemic damage. The results obtained showed a decrease in the tissue saturation
parameter in the zone of local ischemia compared to intact tissues, which indicates adnghl piftusing this
imaging method to determine microcirculatory disorders of intestinal wall tissues.
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In recent years, the market for individual devitest record medical and biological parameters of a person
(fitness bracelets) has seen a real boom. The number of companies producing these products is growing rapidly.
Along with the increase in the number of models produced, the number of indicatahe#eaproducts record also
increases. It seems that the development of such technologies can bring significant benefits for organizing
continuous monitoring of the functional state of the human body, which is important for many social groups of the
populdion. It seems that, to a certain extent, the information received by fitness bracelets competes with medical
data recorded in medical institutions. The advantage of information obtained in medical institutions is based on
proven standard methods for redioig indicators and interpreting the data obtained.

At the same time, the advantage of information obtained using fitness bracelets is based on continuous
registration of parameters, which distinguishes this method of registration from discretely dededatian. \When
monitoring most indicators, the article proposes a method for forming norm ranges for the arguments of the obtained
distribution functions. It is advisable to use an assessment of the atypicality (Grade) of an indicator from the
Gaussian disibution on the following scale: the zero value (median) should correspond to the ideal norm, the range
ON1 is the norm .Taege apggepi odl moaleu as-p -tand fnallg,ahk i t y ar ¢
ranges of pronounced atypicality a2¢ & 32 a8 avhile valuesless than-3 and more than 3 are called
prohibitive (marginal). In this case, the indicators are measured on a scale of fractional estimates of atypicality, and
Gaussian valuesre matched with valudeom the real @tribution. Obviously, the information obtained in this way
will be an order of magnitude more valuable for interpreting the functional state of the cardiovascular system of the
body and the population as a whdleseems that the implementation of sacprogram for monitoring medical and
biological data and their evaluation in real time with the involvement of elements of artificial intelligence will
significantly improve the quality of medical examination of the population and the effectiveness hilitedioa
and health measures
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CHANGE AND IDENTIFICATION OF INDIVIDUAL FEATURES OF HUMAN GAIT USING A

SMARTPHONE
Dorofeev N.V.,'Sharapov R.V.,'Goryachev M.S.,'Sergeeva V.S.
Federal state budgetary education institution of hig

N. G. St dolofedviov@wandex.ru

Annotation. The paper presents the results of a study of thectbastics of changes in human gait
parameters over time wusing a smartphone placed in a i
processing mobile phone accelerometer data, daily, weekly, and annual trends are identified. The pdssibility o
classifying time data near the accelerometer, which reflects movements during gait, according to human diseases is
also being assessed. The classification probability based on logarithmic regression is greater than 0.7.
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SECTION 1 - Methods and facilities of diagnostic and treatment
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RECOGNITION ALGORITHM OF SKIN DAMAGES
Oparin E.S., Davidov N.N.
Vladimir State University, oparines.@vlsu.ru

Various deep learning algorithms and neural network models are already being used in image analysis. As an

examplean algorithm for complete wound recognition was studied [1]. An annotated image set consisting of 1109
ulcer images from 889 patients was taken from the source to train and test deep learning models.

A neural network with tNet architecture wascreate®!l] . 7 | ayers are used for the
each of the layers the image is divided into smaller images in width and height (128, 64, 32, 16 pixels), a mask is
searched for on each of the smaller images. After that, the data is transferretstantidlock, consisting of 7
layers, where the images are combined to the original size. The network architecture is shown in Figure 2.

The proposed algorithm has the following advantages:

1. No special features or special reference points are requiréng gkin surface, the algorithm calculates the
probability of finding a wound based on the intensity of the pixels.

2 The algorithm works correctly on such wounds of any shape, does not depend on the modification of the
edges. It also works correctly plhotographs from different angles and angles.

L T T I -2 (T O Y O O I O
RMftsdz! LsaOdegdjy Odzestedlsdiseo BOh ddzdesets tsBlEyj dzdw Hdzw o

o ©ONBD-OWEL OMsscEeol dd

fdhjdeCts (o6 ]ded¥ ddpjdfffnld jrecds@s: Y telsjdeld U O P dz RO Odztso

HhOoydesdzOdzr dzr 2 dfifMmdzj Hse O j dz MEd2 1 dyjestesHmMEd? esmiH
[ sBOyYyjoamMEtsets, 6. janeldlR2B@p@angeme ¢ StctsH,

AtdotsdyMed? Ctlzydts? BjHdyddntd? dyddBt) speeissinimdd

XVI |

nternational Scientific Conference ¢Pblysics an


mailto:jane14122000@yandex.ru

[ SARCG[ JlistsHT d MtcjHMIsoa O HJOcdatsMisd S d ¢02dzj yj ded v

steOHdyd sdads | BB IstsHT sftcjHjdzj dgd¥ rRtesddyj MSdr L OB Bdzj
SHo jtey  dz IsOchd3 56 tOded yJ ded v of3, ¢ o¢ shdBC O BlBsttO (&
M sdz' L s9 Odzad Fdz stcOL o kS tso t52 1 dzO fiy Isddssjted® Wadlr ff disdzWe ttstaiziy Qs ©
IMsSsMmisd Is€Oded 4 ud dzd . [BHjdzd Ekd stcOLokzCtsats?2 + dzOflstse
s 35 Y mdzd L d Is CsdzdyjmMlsots dgj dezy dz" = Bdssyfmd?2 d ftser mdls
Odzdzse s dMmMMmdzi Hs9 Oded W  Wep dalzQ s detED) Pk ECOL aistgads?2 | dzOMml
Blzyj dzgdw Hdzv kdzkyh jddvw ¢ &zOMMdWdSeOydd L OBtsdzj 9 Odzed?2 fj uj da

[OljtedOd d o3jlsBHT

RLESBIOY Jdzdw § J uisdetb sH hozlr P liptets§tcOW dd MHodetsea 52 o tsdzdzts

B

Gen/Med/H

M 1"’64 (IE/LO
540 m/s

t diz dasxCL wlB e Oy § ded §  § § ud ded s dinisqziezy j dedetx p | dz2® ev ) BSup
mMdMmisj &kdj Ai xplorer SWEer So midc3j lemd gidargj dRZBE S L sBt.OY j dad W

rekadzj odzOwW + dzOMis s ¢ tc OMvg Dimefitioral ShearoMse Elastodraphy,-3DNVE) 1 Ists
B IssH BJHdyddzmMSE 82 oadL EZO0ddL Oydd, SCtbtster?2 ddhfsd Lkjk Ed
] tORRE Or kd stcOLobkSBoasets MCOddtetso Odedw o L 5dzj ddzlsj .4 M
WsCkmMtse ©OHdOYdisdzdzsets H Oo dzj dedwe tdy dzlz s € 532 O e r s sis? M o &1 s
MHeodcetsear j otdzder, d MitstsMmis! {1lstsets §jtoj Sdzs yjdedv cstcOL H
otsdzdz. 1 dltsey Wttsdadsr MHodewer n otdzdz tsls eaMmMjnm WBCEMBO

sBtOL kY Csddipldsitds! { s CslststcOY w©wOfmMfesMistcOdzy jIsmw  jtef j dzH
Gz ddzz L tsder ddalsjtej MO. Vdz stcOLobkCtsoats?2 MEOdzjte dL dBjtew jls
MsLHOjls Hobkdjtedzsz® Yo jlstsoks | dzOMistsetcOBBL s OC Bz B yYQPls &P iy

Clss fsLotsdzw jls odLEZOd des By dzd s Nd MlsC sMmis! sB d&zZOfisd d fMf
syj Sl yifmMStMmisd o COYHB2 ItsyCj Lbd dJqdksjttimMmo f §csdikh
oL dtsy dets s f sdzz ydls: ¢ Oy jfifridCotsj fiplisddts j o fiffjL2ts B tlc®dg’j dedff fzls j o MO
NdMmMsSCsmisd o dtBts?2 ddalsjtej mMizsh j2 Istsycy -2[3L]1.2. PBted dH SHOudzL
CzomMMd¥ dCOoydd dmfsd Lo Oddi:! MdjHEzsMd] L dOyjddy 3jnsers
SWE: O5 r@)s@0w | 9 jtesWisdsMmls! destedsOdz desets Mmismisswddw 4 wd

XVI [ JYHEdZOtH dOW 1 Ok ydzoOw stsdeW j toj dzydw "AdLdCO d
CCtsdscdd"”



103 SECTION 1 - Methods and facilities of diagnostic and treatment

Lo j Misder = Cdzd dzd g MS d = ftedL dzOC 59 gme dzg yO,  Ismw Ctsd3f § dafm
OBtsdzj 9 Odedj 4 ujded (SCYmyd) . [ fMdzd Cdzddedud MS degdl Is §f dzd azteizgp ¢ d
Bfdzj Hso Odzdj Hdzw §tsH-B8 j €8 0] dzd™ej Hff sldsy dBJ dzr dets €4 my 1, o7
tejBlzjlmMw Htftdddlsj d datsj tBMdzj Hise Odzad j ; >13 €1 0: 1 0dzdy
ZOoyd 3?2 ¢ stelsOdz dets?2 G df tels dpORdslsPaAd . R LSEBEOEEMN] N Hdyd teis® @d
dzd dzd ydmlsOdzd dmeasHY dqLr Hfteddydfse dd BjlssHsdksecd? §sHEsES
csctcOBBRsets 5B J M jud ddy &0 tshdse | Ikjrdsdsedd dmMSkMmMmise
Oy ded v df SOOI ddHedo j Hj dz@¥ deO tedmlzdeSj 2.

40
30
20
20
15
9 9
10
0 .
<5KlMa <9kKla 9 - 13 kMa >13 KlMa >17 KMa

m<5kKla <9kKlla 9-13klMa m>13kKMa =>17kKla

t Mz daissSs A2 yj Mlsoats Mz BEC s 5 ftesesar &3 L dzOyj ded’

Ifmjets Brdzs fsdzzyi des 101 dLrtsBteOyjdedi, dqL dedm BdZiJ 4
MeMmlsswded j &3 ¢ 4 yd dzd, HdzZw MBdzs Hj dzgdW B OdzZOdzlm O € dZzOMMtsoe .

RLodzj ujdedj bjChsktdy o fodL dzOC 5o

RL ofmim dLBBLOYjdad?2 BN dzts dgj sBrtsHdBs dL o dzj y* ftedL dzO
BsH J dzd . v SMmMskztcO By d s dzy Misd fMih j Mise j dzdzlz ¥ d dz¥ ste 5Oy d
fpdzj His0 Ols j dz' dzts, sjiSMmMskztcfiznN@ls Oaz@xzdzz ¥ ¥ ez Po Y dzf &z dztsB tc OB SIS €
sjiCztodzsets OdOdZdL O dJLtsBKOY jdd?2 dhftsd L s9 OdzOMm! ftesctcO
dLodzj € Ols: dtL dLtsBKOY jdad?2 Isj SMmsktedz" §j ftedL dzOSCd dL 5B dzO
ftedL dzOSCOFRMIssBAm OB Mjte’ = Issdso, BOltedyj Md3jydesmisd d H
sBd&ZzOMIsd { &zZOMistse e OBRAB" , ofMjets BT dzs drLodzj yides 256 ftedL dzaC
scteOdad Yj dedetsj] ydimdzs ftedL dzOC s MisH j oy Ols 6 dzgzd Q glatiedzl & Is §f dzt) ks
1 Mazdad i sdz' rylg ¥slsSiid Is jstsd i s @ L dz@Sherodiscriminant, classification error combined
with the correlation coefficient, mutual information a convex hull approach amehrest neighbor classifier).

[ Odzr dzj 2N j jj datpgi3j detd'ipdzO ftedL dzOC s tBIMYJjude O v  ftetsj ¢y
tcj OdzdL 50 Odgds’ j] © HBsHEZdZ] MazZda, oCdz yoOsls o MmjBY thdtsoe dz' §
GizOoa dzr n S tsdzj dels (PCA), dzddej 2dz" 2 d daj dzddzj 2der 2 HdmSted ds

[iHT BOh ddzdzsets 5Bz  dzdw

XVIl nternational Scientific Conference ¢Pblysics an



[ SARCG[ JlistsHT d MtcjHMlsoa O HJOcdatsMisd S d ¢O04dzj yj ded v

rdzv tjhjddv LOHOYd CdOMMdW¥deoydd ftoddj dvelshy &BjlstsH!
dHjil tOLt©OBISC O BJddO tedstsidd wlzr § dz@fy ) UV OIS Bite © | HOdzdzts2 L OHC
s stedz” = 9JCIstctso . Cltsls dgj ssdY - BEEOBdfASHR OIS dS¢ &1 dzv (
CdzommdW¥ S Oydd, O IsOCxyj ojMm' 30 EHtsBjd ftcod twWOBESIS] M BB
HOdzdz" = [ 5] . #bzls BiIssHO Bftstedzr = o] Clsstese LOC dz¢ yO,  Ispyw
cdtf j of dzsm€ wilse]r, E€@UsHsjted &ZO Ho O S EZOMMO dzj Sdd3 s Isd 3Odz! dzr c
Odze sted Is B3O, o fMmd sBl jJCIsT , f s OHO h (] it s H dzlz Mils st ts dzz

d
03 s tsjielslr |, C OO H Qs diQ

ftejHMCOLr 90! " COC f§jtear 2 O i,
Oetstedls g Istej dedtolzj siw @ tei jSOS dL ©BEYO® " j2 »ofBGESJ,
[Odzjj kyj ®Gekuyjdeds 2 Odkestedlsd fjHMCOL 90jls &BjlsCk ¢ dzofm

Receiver Operating Characteristic (ROC)

08 s

o
&
N\

True Positive Rate
Y

s
=
N

0.2 #

0.0 0.2 0.4 0.6 08 10
False Positive Rate

t Mk ddSStedidsj 6 §sHted M dsydes?2 § sH Y did
tjLkzd O ®BEYj &Y BddOtkdsc s BOGRE&MJ ¥id (s totefdn ZiEdjo j3H j dzr

visydetsfls: tBkyj ddssets BddzOtedescts € dzOfhfceidieds@ls stc @ tc B Y §f bad o
Cslstste” 2 §SCOLT 00 ls C tsclftiodstsbpidnn dds)da Hilef daishy IspRspsteEazy jded v dsd
Hdzw C zOMMdY¥ S OO &0 ©OL ddud = f(ctsese’ & L dzOyj ded ™ o .
dzi f sMtcd HMise j-Yadatbo mRL. ROLyY dzts fls sftejHjdvjlsmMy COC wlsdash j o
sBh jB Coddujmlsolk ftojnms OL OdigaltEy G jis des0) didsty Az' Sz @ i) fiy FREOGUS) @agfp o
0,83.

I ratsHT

[ sHjdzd RBOh ddzdzse s tsBbEyYyj dzdy, ferhosls Issydsmls: ¢ d&zoMmd!
fl bd ¢ bkd stcOLoEZSC B2 | dZOMissetOWdj 2. ] tejLEzdz sOIsj
L ZOfMstscto@¥ o SH o sdzder §judded, ofMmj Mdeddz¢d Br dzd ¢ dzOMMdW duy
ftosctcOddzdetsy B iMifjujddy MazZda dL dLtsBteOy j ded 2, Bf dzd dt
o' BEOMs GfkdBOd dsj SCtsdkdujfmbet t©OL ddyds BdeOBiEOBEG@d {
BddzOtedy 2 ¢ &zOmMdW dcObtste, dmfsd (v &jksn sSfstd o o4¢
dMS kMmMmlse j dzdzsc s ddzlsj dzdzj S5O fslsj daygdOdz des By jls ftoj SHES

X VI [ JYHEdZOtH dOW 1 Ok ydzoOw stsdeW j toj dzydw "AdLdCO d
CCtsdscdd"



105 SECTION 1 - Methods and facilities of diagnostic and treatment

| ZOMsscwO¥ dd, ©OSdj S$OC L OodMmddupds: sls Yt Wass ®uszd dz
odzj Hisdls! jj o SCdddedujmClky bkd bOLokSBSokY HAOCdSMs]S L.

t OBtslsO o' fsdzdaj dzO fted YBHHjWYCS] [dJdedMmisjtemisa O dz2OkSd d
L OHOdzd J -2023PBWR
IdedzdtscteOW dyuj MSd2 Mmifdmss

1. Wang K. et al. Deep learrgnRadiomics of shear wave elastography significantly improved diagnostic
performance for assessing liver fibrosis in chronic hepatitis B: a prospective multicenter study //Gut.
2019 v.68.1 7 .41 . -742.9
2. [ dlr S8 1. 1. L dz' Iste OL g isdrdv/ 1 Id7OHENdsdAO8g ISHe ¥ O -6 202 3
https://www.youtube.com/watch?v=kj3RhY0fCO4.
3. 1 BHGESIss9aC O dzZOBBtO HOdzdzr = HdzW BERZYjddw d IsjMmMsdtese O
sjrdtsdzsedd dmMSkmmlse j dedescts  dzls § dzdzj € Is O:mduday jisodetf Jd tHs M)
.8 [ B. d&.]: RLHOIs] dzdhadd] Mmic]j 'b-EHBAL4827 B0 2 4 .
4. Gu L. H. et al. The utility of twalimensional shear wave elastography and texture analysis for
monitoring liver fibrosis in rat model //Hepatobiliary & Pancreaticdaises International.2021.7 u.
20,1~ .1.iuw. -52.6
5. Gatos I. et al. A new computer aided diagnosis system for evaluation of chronic liver disease with
ultrasound shear wave elastography imaging //Medical physg®16.7 v.43.1~ .3.T 4 . 11438.8

Using machine learning algorithms to identify liver pathologies
within 2D-SWE elastography
Mischenko E.A1, Demin I. Yu.l, Rykhtik P.I.?2
! Lobachevsky State University of Nizhny Novgorod, Nizhny Novgorod, Russia, Gagarin Ave, 23,
jane14122000@yandex.ru
2Privolzhsky District Medical Center, FMBA of Russia, Nizhny Novgorod, Russia

Keywords: elastography, machine learning, neural network, classification, ultrasound, liver
Annotation: Traditional methods of determining chronic liver disease are invasive and subject to limitations
such as sampling error and postoperative complications. The use of ultrasound elastography provides
additional information about the stiffness of liver tissue. Miaetéarningbased ultrasound elastography
models can help reduce unnecessary biopsies and improve the accuracy of disease diagnosis. Machine
learning models, improve the accuracy of liver disease classification compared to ultrasound elastography
alone. Tls study collected a dataset of images containing liver shear wave elastography, all images were
classified by experienced clinicians. Using MaZda software texture features were extracted from the images
and the optimal number was selected by differenedsionality reduction methods. A binary classifier was
developed using support vector method (SVM). The classification accuracy was found to be 0.83. The
integration of artificial intelligence tools has the potential to overcome some of the major linsitatio
elastography, such as operator dependence and low specificity, allowing its effective implementation in
clinical ultrasonography.
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Possibilities for optimizing and automating the process of enzyme immunoassays during mass screening
Romanova M.A. 1,Smerdova M.A. 2
1 Regional Clinical Hospital, Vladimir;
2 VectorBestEurope, Moscow

Keywords: automation of enzyme immunoassaysss screening
Annotation. Today, the question of maintaining collective immunity and diagrg its activity is acute.
Organization and conduct of mass screening of immunity on the basis of clinical diagnostic laboratories, due to the
shortage of personnel and special highly automated equipment, requires optimization of the-ghaoessy up
original protocols using existing equipment, allowing large flows of research to be carried out quickly and
efficiently with the exception of technical errors within the laboratory
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1. Ferris Satyaputra, Stephanie Hendry, Maxwell Braddick, Pirathaban Sivabalant Rstan. The

Laboratory Diagnosis of Syphili //Journal of Clinical Microbiology. October 2021.5v8l, tl2l 1 0 0

2. 1tedSOL [ ddzL HttO O t smMmMdd tlIs 26. 03.2001 -~ 87 ¢ Mo
W dddmoe.

3. Sokolovskiy E., Frigo N., Rotanov S., Savicheva A. et al. Guidelines for laboratory diagnosis of syphilis in
EastEuropean countries // J Eur Acad Dermatol and Venerol. 2009. 28 {@23632.

4, [ OtcH Odadz 8. ] ., t slsOdetso  w. 1., [ QyAaLdgf@ig f..1]..,, duolcHlArlrE
#lsOdzH OtelsdL Oydw ftesyj MmMse LljedmlstcOydd, gdzsjteftej sOyd
tej OSydd f OmMmdoe dets 2 GJ BOGcdzt s dzOyd g M Ay &d /iLise Odz
JorsJtouftrRCc [1uU. 2016. -~ 9. 4. 36

STANDARDIZATION OF TH E REGISTRATION PROCESS OF THE STUDY IN THE PASSIVE
HEMAGGLUTINATION REACTION
Sverdova Marina Anatolevna, Romanova Marina Anatolevn&
Moscow Scientific and Practical Center of Dermatovenerology and Cosmetology, Moscow
2Regional ClinicaHospital, Vladimir

Key words:passive hemagglutination reaction, erythrocyte agglutination, flatbed immunological microplate scanner.
Modern kits for agglutination of T. pallidum (TPPA) patrticles, including domestic ones, for the determination of
antibodies to T. pallidum are micromodifications that ensure-effsttiveness and speed of diagnosis. The
advantages of the method also include high sensitivity and specificity, ease of performing the reaction, accessibility,
onestage operation, as wels the possibility of using the technique in small laboratories. The advantages of TPPA
can also include a very small number of false positive results (less than 1%) among a healthy population. The TPPA
is not automated, the interpretation of the resfithe research by the RPG method depends on the qualifications of
the employee and the process of accounting for the results takes a lot of time, and the transfer of the results to the
information system takes place manually. We evaluated the autongasicagon of the results of the TPPA method
using two devices. Expert Lab and Real P concluded that taking into account the results is possible only for negative
results.
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The summary

MODELING OF A REFLECTED LONG -WAVE SIGNAL ON DIGITAL SERIES SYNTHESIZED ON
ENSEMBLE OF STATISTICAL HRV INDICATORS OF A HEALTHY PERSON RHYTHMOGRAMS

Kuznetsov A. A.
VI adi mir branch of the ¢Vol ga-mBlagéemk@mdlrisear ch Medi
Based on the author's worldviews about the rhythmic relations of the body and the external environment,
hypothetical connections of the distribution of perceived wavelengths into harmonics of the healthy people states are
proposed. Harmonic modeling iepresented by a reflection of the heart rhythm, through synthesized digital series
of indicators and indices. A technique for synthesizing digital series according to various indicators and indices is
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presented, which makes it possible to isolate thaltieg cyclic effects of long waves on the human heart rhythm.
Keywords: statistical method, heart rhythmogram, synthesized digital series of indicators
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ELECTROMAGNETISM OF A NEURON.

D.P. Andrianov, E.D. Kirillov
Vladimir State University named after A.G. and NS®oletovs, Vladimir, Russiandrianov@vlsu.ru

Abstract. The report examines the prospects of using artificial neural networks to understand the complex
processes of functioning of biological neurons and the human brain as a whole.

Keywords: biological neuron, membrane potential, ion currents, neural networks
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CHARACTERISTICS OF SYNTHESIZED DIGITAL SERIES ACCORDING TO THE ENSEMBLE OF
STATISTICAL INDICATORS OF HRV RHYTHMOGRAMS

Kuznetsov A. A.
Vladimir branch of the Volga Region Research Medical Universitpad: artemik@mail.ru

The reasons for the gwth of the digital series size accepted for research by HRV and HRV methods are
given. It is shown that, on the one hand, the application of these methods is possible only under certain conditions,
and on the other hand, if this application is possibid,taen the study can be enhanced by constructing synthesized
digital series based on the person ensemble. In such cases, the number of rhythm indicators should be reasonably
reduced.

Keywords: statistical method, heart rhythmogram, synthesized sefetiaztors
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CYCLIC COMPONENTS OF HEART RATE VARIABILITY ACCORDING TO THE DATA OF SHORT
DAILY AND DAILY REGISTRATIONS OF RHYTHMOGRAMS

A.A. Kuznetsov
Vladimir Branch of the Volga Region Research Medical University
Two methods of forming "long" information diagrams are proposed: using interval fgeaaweraging
for a summary conditional time interval and using digital series of rhythm indicators synthesized over time. The
research was carried out by the first method on the dynamics of a single proposed universal numerical parameter of
the FSO in comparison with the known dynamics of the indicator of total spectral power, the seoat@mparison
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of the dynamics of the normal distribution four moments and the numerical parameter of the FSO with information
entropy. Keywords: rhythmogram, informati@ntropy, circadian and infradian rhythms
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SOME ASPECTS OF THE RHYTHMOLOGY OF ONTOGENESIS OF A YOUNG PERSON

Kuznetsov A.A.
Vladimir branch of the Volga Region Research Medical Universitpad: artemik@mail.ru

The main object of measurement and the unit of measurement are investigated and justified. The concept of
the "heart rate control" mode in the generally accepted and author's interpretation is given. A joint interpretation of
Adl er's rul e nandal henagbhawud®eéei was carried out for the
the real heart rhythm in the general case is not an algebraic sum of sympathetic and parasympathetic stimulations,
but must be formed by a greater degree of dynamittseafinteraction.

Key words: heart rhythm, control, regulation and management modes
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DIGITAL TWINS IMPLEMENTATION IN MEDICINE
Mindubaev E.A.
National Research University of Electronic Technolagmindubaev@gmail.com
The main properties of a digital twin are considered. The main areas of application of digital twins are
outlined, which include, amagnother things, medical field. At the same time, the use of digital twins in
medicine is mainly aimed at creating digital twins of a patient or his individual organs. The creation of digital
twins of implantable medical devices seems promising. Such meatelse scalable and should be based on
physicsof-failure mathematical models.
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MODELS FOR ASSESSING THE FUNCTIONAL STATE AND FUNCTIONAL RESERVE OF RAM
MEMORY
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"Southwest State University", kstu-bmi@yandex.ru
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MODELS FOR ASSESSING THE FUNCTIONAL STATE AND FUNCTIONAL RESERVE OF RAM
MEMORY
Korenevsky N.A., Rybakov A.Yu., Rodionova S.N., Reumova K.V.
"Southwest State University", kstu-bmi@yandex.ru

The paper proposes a method and models for assessing the functional state and functional reserve of RAM
using techniques for searching for a signal in noise, identification, complete reppaddetiermining the missing
digit and estimating memory capacity. To implement these techniques, a device for monitoring the properties of the
attention and memory function was chosen based on a tablet computer with a touch screen. In the course of the
reearch, models were synthesized to assess the functional state and functional reserve of RAM, which can be used
to synthesize decisive rules for forecasting, early and differential diagnosis of the functional state, which determines
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the current ability of e system under study to qualitatively perform its inherent functions, as well as quality
assessment the work of the operator of humaghine systems and the health status of RAM.
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Development of an algorithm for classification and segmentation of SEM images of spherical hanoparticles on
the surface of biocompatible materials

Ryabkin D.I.%*2, Volkhin D.F*
1 National Research University of Electronic Technology ryabkindi@gmail.com
21.M. Sechenov First Moscow State Medical University

The proposed algorithm for the classification and segmentation of SEM images is based on the automated
determination of the Fet diameter of spherical nanoparticles, eliminating the subjectivity and time constraints
associated with manual methods. The obtained results provide a practical foundation for the application of this
technology in industrial processes, opening up nespaetives for the control of nanopatrticle sizes and production
on an industrial scale.
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SIMULATION OF TRANSIENT PROCESSES IN DC CIRCUITS WITH MUTUALLY INDUCTIVE
COUPLE IN THE MULTISIM SYSTEM

Dolgov G.F., Denisov 1.V.
Vladimir State Universitydolgov@vlsu.ru denisoviv@mail.ru

Text of annotation: The work contains a comparison of the results of analytical calculations and modeling in
the Multisim system of transieprocesses in an electrical circuit with mutually inductive coupling. The parameter
values obtained during the modeling process have minor deviations from the esthigisshed by the calculation
method. The Multisim software environment can be recometkfat circuit modeling of transient processes in DC
electrical circuits with mutually inductive coupling.
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147 SECTION 2- Biocybernetics and mathematical modeling
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ON THE QUESTION OF STUDYING THE INFORMATIONAL CONTENT OF ELECTROPUNCTURE
DIAGNOSTICS AND MYOFASTIOGR APHY DATA WHEN EXAMINING A HUMAN

Permyakov |.A.*1, Panov G.A2 .2, Simonov V.N! .11, Belov K.I.*
1 Moscow State University
them. M.V. Lomonosov, Moscow
°Peoples' Friendship University of Russia Patrice Lumumba, Moscow
ipermyakov1960@yandex.ru (Peyakov I.A.)
g_panov44@mail.ru (Panov G.A))
msuboxing@mail.ru (Simonov V.N.)
sportmsu@inbox.ru (Belov K.1.)

The purpose of this study was to: study the informativeness of electropuncture diagnostics (EPD) based on
identifying the relationship with objectvparameters for assessing the morphofunctional state, general physical
performance and development of motor qualities, as well as the possibility of using myofasciography when
examining students.

When studying the dependence of the results of EPD with the morphofunctional indicators of students, it was
revealed that the derived indicators of the cardiovascular systetroke volume, minute volume of blood
circulation and the type of selégulation of blood circulation significantly (p<0.05) correlate with all meridians,
except for the fAstomachod, Atripled meridians heater" a
the meridians are at least 50%. It was also revealed thaglt#imnship between the electrical conductivity data of
the meridians is most pronounced with derived indicators of the cardiovascular system, which integrally reflect the
activity of the cardiovascular system as a whole. Indicators of external respiraiial capacity (FVC), forced
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149 SECTION 2- Biocybernetics and mathematical modeling

expiratory volume in 1 s (FEV1) and exhaled air flow rate (V) significantly correlate with all meridians, except for
the Atriple warmero and filungsodo, with the asraystem.di recti
It has been shown that the use of the myofasciography method makes it possible to identify and objectively
analyze the presence of asymmetry, hypgyotonicity or hyperor hypotrophy of various muscle groups, and to
detect differences in thegfile of muscle tone in students involved in various sports. This creates the opportunity to
use the method as an additional tool in assessing the physical development of students and monitoring the dynamics
of development of the skeletal muscles of angperson in the process of playing sports and physical education
and sports activities. This method can be used to develop a reference myofasciogram profile for a particular sport;
the presented method can also be used when organizing an individualchpiordiae training process of students,
developing specific recommendations and selecting a set of exercises for the development of a specific muscle
group. This method can be an additional prognostic criterion for choosing the most optimal type ofl physica
education and sports activity for students. At the same time, there are certain limitations in the use of this method,
which consists in the fact that the person is practically healthy and not under the influence of pronounced stress
factors. At the sameme, dynamic observations show an objective picture of changes in muscle tone.
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A REVIEW OF THE MATHEMATICAL BASIS OF INDEPENDENT COMPONENT ANALYSIS

Mohammed Gamil Mohammed Saif
saifmohammed24000@gmail.com
Vladimir StateUniversity named after Alexander and Nikolay Stoletovs

Abstract

Independent component analysis is a probabilistic computational technique for separation of independent
components linearly mixed in the measured signal. Independent component analysigleredrio be a special

case of blind source separation technique. The corner stone of independent component analysis is the assumption
that underlying components in a measured signal are independent aBaussian distributed. This short review
providesan overview of the mathematical model of independent component analysis.

Keywords:

Independent component analysis, blind source separatiofGaassian distribution
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REMOVING EEG ARTIFACTS USING INDEPENDENT COMPONENT ANALYSIS

Mohammed Gamil Mohammed Saif
saifmohammed24000@gmail.com

Abstract

Electroencephalography (EEG) represents the electrical activity of the brain, that is why is a complex signal.
Besides its complexity, EEG is vulnerable to physiological andpiysiological artifacts. Independesemponent
analysis is common method in removing EEG artifacts and source localization. The aim of this article is to examine
the efficacy of independent component analysis in removing EEG artifacts using EEGlab in MATLAB.

Keywords

ElectroencephalographiZEG; EEG artifacts; EEGlab; MATLAB
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TRANSMISSION OF PACKAGED INFORMATION OVER NETWORKS WITH VARIABLE
TOPOLOGY

Dubrovina T.V., Dubrovin N.I., ndubrovin8 1@gmail.com
Vladimir state university
Abstract. This paper considers p2p communication networks with variable topology, i.e. the case when the
connections between nodes change chaotically. Depending on the probability of active connections betaeen node
the answer to the fundamental question is given: whether this network will be connected, i.e. whether there is a route
from a given node to any other node.
Key words: communication nets, topology of a net, connected nets.
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161 SECTION 2- Biocybernetics and mathematical modeling
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