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AHOTALIS

Kyusapa O.M. Meron 1 cuctemMa jig €HiEMIOJIOTIYHUX JOCHTIIKEHb TOCTPUX
pecnipaTopHuUX 3axBopioBaHb. - KaamidikamiiiHa HaykoBa Tmpalsi Ha MpaBax
PYKOITHCY.

Hucepramiss Ha 3700yTTS HAyKOBOT'O CTYICHS KaHAWJaTa TEXHIYHUX HAYK
(moktopa dinocodii) 3a cnemianbHicTio 05.11.17 — «biosoriyHi Ta MeIUYHI TIPUIIAIH
1 cucrtemMu » - TepHONUIbCbKUN  JAEpKABHUW  MEIUYHMA  YHIBEPCUTET
im. LS. T'opOaueBcbkoro, TepHomnub. — BIHHUIBKUNA HaAIOHATBHUN TEXHIYHUN
yuiBepcuter, MOHY Vkpaiuu, Binnuus, 2019,

B nuceprarniiiniit po60oTi BUKIIaJ€H] pe3yabTaTH JOCHIKEHb 00 PO3POOKH
METOJly 1 CHCTeMH JMJIi eMiIeMIOJOrIYHUX JOCHIIKEHb TOCTPUX PpeCHipaTOPHUX
3aXBOPIOBaHb. EKCIIepUMEHTabHI JIOCTIDKEHHS METOAY 1 CHUCTEMHU TMiATBEPIUAIN
TECTIPOMOSKHICTH MPOTPAMHOI0 CEPEOBUINA BU3HAYATH TTOPOTOB1 3HAUEHHSI 0a30BUX
qucell PenpoAyKIii 3 YypaxyBaHHSIM THUIy MOJENl, 0o 3a0e3meuusio Jikaps
JOCTOBIPHUM TIPOTHO30M 1 HaIajlo WOMY MOXJIMBOCTI PO3POOJISATH ONTHMAaIbHI
IHAUBINYaIbHI CXeMH TPO(LTAKTUYHUX 3aXO0/TIB.

BcecBitHs opranizaiiis 370poB’sl BiI3HaYae, IO TPUIl Ta 1HII pecHipaTOpHi
BipycHi iHpekmii (I'PBI) BimHOCSITHR A0 HAWOULIBII MacOBHUX 3aXBOPIOBaHb, SIKi
3aiiMaroOTh MPOBITHE MICIE Y CTPYKTYpi iHPeKmiianX xBopoo, mo ckmanae 80-90 %
BiJl 3arajJibHOi KUTBKOCTI 3aXBOPIOBaHb. BpaxoByrouw 30aTHICTH BIPYCY TpHUITY
BUKJIUKATH MIOPIYHI eMijieMii y pI3HUX perioHax IjiaHeTH, MOXHa CTBEP/KYBaTH, IO
3aXBOPIOBAHHS HA TPHII 1 MPOTHO3YBAHHS HACIIIKIB € BAXKJIMBOIO MPOOIEMOIO.

Onaum 13 HaWOITBI e€(PEeKTUBHUX NUIIXiB OOpOTHOM 3 EmiIeMIsIMH MOXKE
CTaTH MOJICTIOBAHHS PO3IIOBCIOIKEHHS TPHITY.

Jlo pgocsrHeHhP B 00jacTi MojelmroBaHHA emigemiii ['P3  caig  BimHecTH
PO3pOOJIECHHS CHPOIICHOT KOMIApTMEHTHOI Mojeni po3mnoBciokeHHs ['P3, ska
OTPUMYE PO3BUTOK 3a PaXyHOK BKJIIOUCHHS JI0 TUIAHY MpeemnigeMiqHOo1 BaKIIMHAIT Ta

JMIKyBaHHS MiJ 4ac emijiemii, KapaHTUHHUX 3axoiiB. [IpoOieMHHM 3anuinaeThCs



pO3pOo0JICHHS y3araJlbHEHOT KOMIAPTMEHTHOI MOJIeNl Ta 11 sSIKICHUM aHaii3, B T.4. 1
JOCIIIPKEHHS MTUTaHb CTIMKOCTI pO3MOBCIOKEHHSI €M1IeMIi Ta IX KepOBaHOCTI.

Cnig 3a3Ha4YMTH, 1110 HAsIBHI METOAM MAaT€MAaTUYHOI €MiEeMIONOrii CTOCYIOThCS
31€0UTBIIOTO0, TaK 3BaHOI, «KLIBKICHOI TeOopii», TOOTO 3HAXOJKEHHS YHUCEIbHUX
PO3B’SI3KIB PO3pPOOJICHUX MATEMAaTUYHUX MOJIEJICH 3 METOI0 BUBHAUCHHS €MIJEMIUHUX
MOpPOTiB Ta NPOrHO3yBaHHSA nepediry emiaemii. Y TOH ke 4Yac 3aJIMIIaOThCS
HEJIOCTAaTHLO BUBUCHUMHU 33J1aul SIKICHOTO aHaJI3y eMiJIeMI10JIOTYHUX MPOIIECIB.

TakuM YMHOM, MPAKTUYHO BC1 METOJU MOOYIOBU MaTeMaTHYHUX MOJCIICH IS
eniIeMioNorii MarTh 0araTo CHUIBHOTO, IIO B CBOIO UEpry BiAOOpakaeTbcs 1 Ha
caMHX MOJEJAX, SIKI MalOTh OUIbIIIE CITUIBHUX BJIACTMBOCTEH, HDK BIIMIHHOCTEH, ajie
3QJIMIIAIOTHECA HEJOCTATHRO BUBYCHUMHM 33J1a4l SIKICHOTO aHAJII3y eMiIeMiONOTTYHUX
IpolleciB, SKI Jal0Th BIJMOBIAI HAa 3alUTaHHSI MPO CTIAKICTh Ta cTabuTI3aIio
emijiemii, 1i KEpOBAHICTh Ta ONTUMAJbHI CXEMH IMYHONPO(UIAKTUYHUX 3aXOJiB,
poOJIeMHU CITIBICHYBAaHHS PI3HHUX IITaMiB BIpyCYy.

3acTocyBaHHS B JHMCEpTaIlifiHIi poOOTI HOBUX METOMIB  aHaIi3y,
IIPOTHO3YBAHHS Ta KEPyBaHHS €MiEMIOJOTIYHMMH TMPOIecaMH 3 iX peajizalli€lo Ha
PiBHI MPOTPaMHOTO CEPEeIOBUINA MIATPUMKH MPUUHATTS PIillleHb, JO3BOJUB OUIBII
e(eKTUBHIIIIE MPOTHO3YBaTH Nepedir 3axBoproBanb Ha [ PBI.

Hocnimkennss 0a3yloTbcsl Ha  KOMIUIGKCHOMY  BHKOPHUCTAHHI  METOJIIB
MaTEeMAaTHYHOTO MOJICITIOBAHHS, MIATPUMKUA TMPUUHATTS PillleHb, OOpOOJIEHHS JaHWX
MEINYHOI CTATUCTHKH 1 IPOTpaMyBaHHSI.

MopentoBaHHsT  3IIMCHIOEThCA B Kjacax JAWQEpeHIaIbHUX  PIiBHSIHD
MONYJIAIIAHOT AuHAMIKW. [l BU3HAYEHHS YMOB AaCHUMIITOTHYHOI CTIMKOCTI B
KOMIAPTMEHTHUX MOJEIAX CIiAeMIONoTii BHKOPHCTaHO METOJ JIiHeapH3aillii,
kputepiit Payca-T'ypBima, 1 wmeron ¢ynkmiii JlsmynoBa—BonsTeppa. Metoau
PO3p0o0JICHHSI TTPOrpaMHOTo 3a0e3nedeHHsT 0a3yroThes Ha BUKOpHcTaHHI MoBu UML
Ta 00’ €KTHO-OPIEHTOBAaHOT MOBH MPOTpaMyBaHHA Java.

OcrtaHHIM YacoM OCOOJMBOTO 3HAUYE€HHS HAOyJIM HAYKOBI JOCHIIKEHHS, IIO0

MOB’s13aH1 3 aHAJII30M 1 MPOTHO30M MMOBIPHUX CIIEHApP1iB PO3BUTKY €MiAEMii, 110



MOXYTh [T  BHIEPE/KAIOYHM Ta CHPUATH €()EKTHBHOMY IPOBEIACHHIO
IMyHONIPO(P LTAKTUYHUX 3aXO/I1B.

HaykoBa HOBM3HAa OTpUMAaHMX pE3yJbTATIB POOOTH TMOJSATae y BHUPILIEHHI
aKTyaJIbHOI HAYKOBO-TEXHIYHOT 3a7a4l — MiABUIIEHHS €(peKTUBHOCTI TPOTrHO3yBaHHS
enigemionoriunux npoiecis I'PBI Ha 0CHOBI pO3BUTKY MareMaTMUYHUX MOJENEH Ta
PO3pOOKH  KOMIAPTMEHTHO-KJIIACTEPHUX MOJeNe g 00’ €KTHO-TIPOTPaMHOTO
MOJICJTFOBAHHS JUHAMIKA CKJIAJHUX OlOMEXaHIYHUX TIPOIECIB 1 CHUCTEeM, IO €
BAYKJIMBUM JJISI YMOB MEAUYHOTO ITPOTHO3YBaHHS.

1. Bnepiie 3anponoHOBaHO KOMOIHATHBHY IMITallliiHy MOJENb TOUIUPEHHS
3axBoptoBaHHd ['PBI, sik CykymHICTh KOMMHApTMEHTHOI CTOXaCTHMYHOI MOJENl Ta
HMOBIpHOTO  KJIITHHHOTO aBTOMAaTa, IO JIO3BOJISIE MOJENIOBATH  IPOIIECH
POCTOPOBOTO TIEPEHECEHHS 3aXBOPIOBAHHSI.

2. Bmepie 3amporoHOBaHO METOJ MOJIETIOBAHHS IPOCTOPOBOTO TOIIMPEHHS
I'PBI B 4ocoBo-po3moAuIeHId TOMyMsAMii, SKAA BHUKOPUCTOBYE KOMOIHOBaHY
IMITaIliiiHy MOJIeJTb Ha OCHOBI CTOXaCTMYHOI KOMIIEPMEHTHOI MOJENi, 10 J03BOJISE
IPEeACTAaBUTH JOCIIDKYBaHY €MIIEMIYHY CHUCTEMY SK METaromysaiio 13 0e3nivi
€JIEMEHTAPHUX MOIMYJISIIIH, 10 YTBOPIOIOTH ABOBUMIPHY MTPOCTOPOBY PEIIITKY.

3. YaocKoHaleHO JETEpPMIHOBAaHI Ta CTOXAaCTUYHI MOJIEl TOUIUPEHHS TPUILY
IUISXOM TMPEACTABICHHS MOTOKIB Y BUTJISAII BUMAIKOBOI BETUYMHH, PO3MOALICHOI 32
OlHOMIaJTBPHUM 3aKOHOM, IO 3a0e3MeYuTh BIIOOpaK€HHS IUHAMIKH €MiAeMIYHOTO
mporecy Bim aOCONMIOTHMX 3HA4YEHb OOCSATY KOMITAPTMEHTIB Ta peaiCTU4HI
pPE3yNbTaTH Y IOPIBHSAHHI 3 BIIOMUMHU MOJEIISIMHU.

4. Y 10CKOHAJICHO MiICUCTEMY MIATPUMKHU TPUUHSTTS PIlICHb IIJISIXOM BBEACHHS
70 il CTPYKTypH ACTEKTOpa IMOMMIIOK, OJOKa KOPEKIlii MOMHIIOK 1 OJI0Ka KOHTPOJIIO
30iriB, mo 3a0e3medye JKapss NPAKTHYHO OE3MOMUIKOBHUM Ta OJHO3HAYHUM
PIICHHSM IIIOJI0 MPOTHO3Y Mepediry 3aXBOPIOBAHHSA 3 YpaxXyBaHHSAM iX MPUYUHHO-
MOCITITOBHOTO 3B’SI3Ky Ta aBTOMAaTH30BAHOTO TOTIOBHEHHS E€KCIIEPTHOI CUCTEMH 1
0a3u 3HaHb IOBHUMH 3HAHHSIMU.

Ha ocHoBI npoBeiIeHNX TEOPETUYHUX Ta MPAKTUUHUX JTOCIIKEHb PO3POOICHO

Ta BIIPOBA/I?KCHO HACTYIIHC!



[IpoBenenuii aHamni3 JiTepaTypHUX JKEPEI MIATBEPAUB aKTyaIbHICTh ICHYOUO1
npobiemu OopoTbOM 3 1H(MEKUIHHUMH emineMismu, 1 nepm 3a Bce, ['PBI, mo
J03BOJIMJIO BHU3HAUWUTH METy Ta OCHOBHI 3ajmadi i 1 JOCATHEHHA ILISTXOM
MIJBUIICHHS €()EKTUBHOCTI MOJEIIOBAHHSA 1 MPOTHO3YBAHHS E€MiAEMIOIOTTYHUX
npoueciB 'PBI 3a paxyHOk po3poOsieHHS BIANOBIAHMX MOJENEW 1 HpOrpaMHO-
OpIEHTOBAHOTO KOMIUIEKCY MIATPUMKH NPUUHSTTS PILICHb.

Ha ocHOBi po3poOieHux Mojenel 1 CcUCTeMH MOOYJO0BAaHO KOMILIEKCHE
00’€KTHO-IpOTpaMe MOJEIIOBAaHHA, 10 3abe3neuye BHUOIp EMiJEeMIONOTTYHUX
MojeneH, 1IAeHTU(IKALIIO0 iX TapaMeTpiB, BUBHAYEHHS €MiJIEMIYHOTO MOPOTY, a TAKOXK
NUTaHb, T[IOB’S3aHUX 3 HEJIHIMHOK JAUHAMIKOK) CHCTEMH, PO3B’SI30K 3ajad
ONTUMAJIBHOTO KEPYBaHHS €M1JIEMIEI0 32 PAXYHOK IMyHOITPOPLIAKTUYHUX 3aXO0/I1B.

Po3pobiieno MeTtox 1 cucTeMy, Ha OCHOBI SKMX BHKOHAHO KOMILJIEKCHE
00’ €EKTHO-OpPIEHTOBaHE MOJICIIOBAHHS, PO3POOJIEHO MporpaMHe 3abe3meueHHs Ha
moBax UML Tta 00’exkTHO Java, mio 3abe3nedye BUOIp €MiIeMIONOTIYHUX MoJeen
npoliieciB, iIeHTH}IKaI0 X MapaMeTpiB, BU3HAUCHHs eIiJIEMIYHOTO IOpOry, a
TaKOXX BHUPIIICHHS MHUTaHb, TIOB’S3aHUX 3 HENIHIHHOIO JIUHAMIKOIO CHCTEMH,
pPO3B’S30K  3a7ay  ONTUMAJBHOTO  KEpyBaHHS  €MiJeMI€l0 32  paxyHOK
IMyHOTIPO( LITAKTUYHHX 3aXO0/T1B.

ExcniepumenTanbHi  JOCHIIKEHHS  METOAY 1  CHCTeMH  MiATBEPIUIN
JECTIPOMOJKHICTB TPOTPAMHOT0 CEPEIOBHINA BU3HAYATH ITOPOTOBI 3HAUCHHS 0a30BUX
qucell PEempoAYKIlii 3 ypaxyBaHHSIM THUIy MOJENi, 0o 3a0e3meumsio JiKaps
JIOCTOBIPHUM TPOTHO30M 1 HAJAJI0 WOMY MOKIHBOCTI PO3POOJSTH ONTHUMATbHI
IHAUBIAYaTbHI CXeMHU PO ITAKTUIHUX 3aXO/IB.

Po3pobneno  Web-interpoBane nmporpaMHe —CEpEIOBHUINEC  JOCHIIKCHHS
1H(EKIIMHNX 3aXBOPIOBAaHb Ta METOIB HOTO KEpPyBaHHS 3a JIOIIOMOT'OK) BaKITMHAI{
(ABTOpChKE CBIIOUTBO Ha KoMm'torepHy mporpamy “lIporpamue cepenoBuiie
MIATPUMKH TPUAHATTS PIICHh B CHCTEMHHUX CIHiAESMIOJOTTYHUX JTOCTIKESHHIX
Ne 54796), sike BHpoBa/PKEHO B TOJOBHE YmpamiiHHS JlepkcaHemiacimyxou y
TepHonuibCchKit 00macTi. Po3pobiieHe cepenoBuliie MICTUThH MMporpaMHMil 1HTEp(eEiic,

OpIEHTOBAHMUI HA KOPUCTYBaua, Ta BIAKPUTY 010J110TEKy BIANOBIIHUX Java-KiIaciB .



B pesynbrari mOpoBeAeHUX MOCHIIKEHb JIOCATHYTa MeTa IMiJIBUIICHHS
e(EeKTUBHOCT1 MOJIEJIIOBAHHS JUIsl MPOTHO3YBaHHs emijieMionoriyaux npouecis ['PBI
[UIIXOM CTBOPEHHS METOAY MAaTeMaTHYHHX MOJAeNeld 1 MOOYyAOBH KOMILIEKCY
00’ €KTHO-TIPOTPAMHOTO MOJICTFOBAHHS €I11IEMIOJIOTTYHUX TOCTIIKEHb.

Pesynbpratn poGOTH BIPOBAIKEHO Y HAYKOBY poOOTY Ta HABYAIBHHUU MPOIIEC
TepHONIBCHKOIO AEPKaBHOTO MEAMYHOTO yHiBepcuTety imeHi [.51. 'opbayeBcrkoro,
30Kpema:

— B TepHONUILCHKOMY J€p)KaBHOMY MEIUYHOMY YHIBEPCUTETI IMEHI1
[.51. Top6aueBchKkOro po3po0IeHy MaTeMaTUYHy MOJIETh Ta IPOrpaMHE CEpPEIOBHUIIE
BUKOPUCTAHO JUIsl TUIAHYBaHHS poOOTH Jaboparopidi MoyliMepa3HOi JIAHIIOTOBO1
peakuii Ta iHdexkuiiHuX xBopoO (akr Big 12.04.2014p.), mo cHpusIIoO
BJOCKOHAJICHHIO HABMYOK BU3HAUCHHS PI3HHX IITaMiB BipyCy TpHUILY;

— B BykoBHHCBHKOMY JIepKaBHOMY MEIMYHOMY YHIBEPCHUTETI NPH BUKOHAHHI
HAyKOBHMX JOCIKeHb Ha Kadenpi iHdekmiianux xBopod (akt Bim 13.02.2014p.),
IIUISIXOM BIIPOBA/KEHHSI HOBHX METOJIB 1 3aC00IB Yy MPOIEC MOCTIIKEHHS BIpYCHHUX
3aXBOPIOBAHb;

— B [oyloBHOMY yTIpaBiliHHI JepKaBHOI CaHEMiACTy>kO0u B TepHONMUIbCHKIM
obyacTi /ISl BU3HAYCHHS CMIIEMIYHHX IOPOTiB €HieMiid TOCTPHX PEeCIHipaTOPHUX
3axBoproBaHb (akT Bix 14.02.2014p.), 110 MiABUINWIO PiBEHh aBTOMATH3AIlli aHAJI3Yy
€MiIeM10JI0T1YHOT CUTYAIlil B PETi0Hi.

Kirouosi cJioBa: MaTeMaTU4Ha eMiIeMI0JIOorT s, MPOTHO3YBAaHHS,
CHIBICHYBaHHS IITaMiB BIpPYyCy, BaKIMHAIlisl, MeawyHa iH(GOpMaIliiiHa cucreMa
€MiIEMIONIOTIYHUX JTOCHIJKEHb, MPOTPaMHE 3a0€3MEeUeHHS, CHUCTeMa MPUNHHATTS

pIllICHb.

ABSTRACT
Kuchvara O.M. Method and system of epidemiological research of acute
respiratory diseases . - Qualifying scientific work on the rights of manuscripts.
Dissertation for the degree of a candidate of technical sciences (Doctor of

Philosophy) in specialty 05.11.17 - "Biological and medical devices and systems" —



I. Horbachevsky Ternopil State Medical University, Ternopil. - Vinnytsia National
Technical University, MES of Ukraine, Vinnytsia, 2019.

The dissertation deals with the results of researches concerning development of
a method and system of acute respiratory diseases epidemiological researches.
Experimental researches of the method and systems have proved the ability of the
software environment to determine the threshold values of the basic numbers of
reproduction, taking into account the model type, which can provide doctor with
reliable prognosis and give him the opportunity to develop optimal individual
schemes of preventive measures.

The World Health Organization notes that influenza and other respiratory viral
infections (VRI) are among the most spread diseases that take a leading place in the
structure of infectious diseases, which is 80%-90% of the total number of diseases.
Taking into consideration the ability of the influenza virus to cause annual epidemics
in different parts of the planet, it can be stated that influenza and its prognosis are
important problems.

Recently, scientific researches related to the analysis and forecast of probable
scenarios of the development of epidemics that can act ahead of and promote the
effective carrying out of immunoprophylaxis measures become significant.

It should be noted that the available methods of mathematical epidemiology are
related mostly to the so-called "quantitative theory", in other words, search of
numerical solutions of the developed mathematical models in order to identify
epidemic thresholds and prediction of the epidemic course.

Thereby, virtually all methods of constructing mathematical models for
epidemiology have much in common, which in turn is reflected in the models
themselves, which have more common properties than differences, but are not
sufficiently studied the tasks of qualitative analysis of epidemiological processes that
answer the questions about stability and stabilization of the epidemic, its
manageability and optimal schemes of immunoprophylaxis, the problems of

coexistence of different strains of the virus.



Applying in the dissertation of the new methods of analysis, forecasting and
management of epidemiological processes with their implementation at the level of
the software environment for decision support, allow predicting more effectively the
course of diseases of the acute respiratory viral infection.

Research is based on the integrated usage of methods of mathematical
simulation, support of decision making, processing of medical data statistics and
programming. Modeling is carried out in classes of differential equations of the
population dynamics. To determine the conditions of asymptotic stability in
compartment epidemiology models the method of linearization, Routh-Hurwitz
criterion, and the method of Lyapunov functions are used. Methods of the software
development are based on the usage of UML language and object-oriented
programming language Java.

Scientific novelty of the received results is to solve relevant scientific and
technical tasks - increase the efficiency of prognostic of epidemiological process of
VRI on the basis of development of mathematical models and development of
compartment-cluster models for object-software modeling of dynamics of complex
biomechanical processes and systems, that is important for medical forecasting.

Research is based on the integrated usage of methods of mathematical
simulation, support of decision making, processing of medical data statistics and
programming. Modeling is carried out in classes of differential equations of the
population dynamics. To determine the conditions of asymptotic stability in
compartment epidemiology models the method of linearization, Routh-Hurwitz
criterion, and the method of Lyapunov functions are used. Methods of the software
development are based on the usage of UML language and object-oriented
programming language Java.

As a result of the carried out researche the aim of increasing of modeling
efficiency for prediction of epidemiological processes of ARDS has been achieved by
creating a method of mathematical models and constructing a complex of object-

programmed modeling of epidemiological research.



1. For the first time a combined simulation model of the VRI spread, as a set of
compartment stochastic model and a probable cellular automaton is proposed , which
allows to simulate the processes of dimensional transfer of the disease.

2. For the first time a method of modeling of the spatial distribution of VRI in a
time-distributed population is proposed , which uses a combined simulation model
based on a stochastic compact model that allows us to present the studied epidemic
system as a megapopulation from a multitude of elementary populations that form a
two-dimensional spatial lattice.

3. The deterministic and stochastic models of the spread of the flu through the
representation of flows in the form of a random variable, distributed according to the
binomial law, that provide a clear reflection of the dynamics of the epidemic process
from the absolute values of the amount of compartment and realistic results,
compared with the known models.

4. The subsystem of decision-making support has been improved by applying
into its structure the error detector, the error correction block and the block of control
of the coincidences, which provides the practitioner with an unmistakable and
unambiguous decision regarding the prognosis of the disease course, taking into
account their cause-consistent connection and the automated replenishment of the
expert system and knowledge base with complete knowledge.

On the basis of theoretical and practical research the followings are developed
and implemented:

The conducted analysis of literary confirmed the relevance of the current
problem of infectious epidemics, and especially VRI, which allowed to define the
purpose and main tasks of its achievement by increasing the efficiency of modeling
and predicting of epidemiological processes of VRI with the help of development of
appropriate models and software-oriented complex of decision-making support.

On the basis of developed models and systems, a complex object-program
modeling is provided, that provides a selection of epidemiological models,

identification of their parameters, determination of the epidemic threshold, as well as



Issues, related to the nonlinear dynamic of the system, solving the problems of
optimal management of the epidemic at the expense of immunoprophylaxis measures.

Experimental studies of the method and the system confirmed the ability of the
software environment to determine the threshold values of the basic numbers of
reproduction, taking into account the type of model, which provide the doctor with a
reliable prognosis and give him the opportunity to develop optimal individual
schemes of preventive measures.

As a result of the carried out researche the aim of increasing of modeling
efficiency for prediction of epidemiological processes of ARDS has been achieved by
creating a method of mathematical models and constructing a complex of object-
programmed modeling of epidemiological research.

Web-integrable software environment of studying infectious diseases and
methods of its control with the help of vaccination (certificates for a computer
program "Software Environment decision-making support system in the
epidemiological studies # 54796) (Appendix B), introduced in the main Office of the
Ternopil region laboratory center of state sanitary and epidemiological service of
Ukraine is developed. The designed environment contains program interface for
users, and open library of the appropriate Java classes ( Appendix B).

The results of work are implemented in scientific work and educational
process of I. Horbachevsky Ternopil State Medical University:

- in the 1. Horbachevsky Ternopil State Medical University the mathematical
model has been developed and software environment is used for planning work of
laboratories of polymerase chain reactions and infectious diseases (dated April 12,
2014) that contributed to improvement of skills to determine different strains of the
influenza virus;

- Bukovinian State Medical University used these methods during scientific
researches at the Department of Infectious Diseases (Act of 02/13/2014), through
implementation of new methods and tools in the process of viral diseases research;

- in the Main Directorate the state Sanitary and Epidemiological Service in

Ternopil area in order to determine the ARDS epidemic threshold. (Act of



02.02.2014.) that has increased level of automation analysis of epidemiological
situation in the region .

Key words: mathematical epidemiology, prognostication, coexistence of virus
strains, vaccination, medical information system of epidemiological research,

software, decision making system.
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BCTVYII

I'pun ta 1Hm1 pecniparopHi BipycHi iHGekii (I'PBI) € Haii01abm1 MacoBUMU
3aXBOPIOBAHHAMM 1 3aiMalOTh MPOBIAHE MICIE Y CTPYKTYp1 IHPEKUIHHUX XBOpPOO, A€
cknagatoTs 80-90 % Bin 3arampHOl KUIBKOCTI 3aXBOPIOBaHb. BpaxoByroun 34aTHICTh
BIpyCy I'pUIly BUKJIMKATH IIOPIYHI emigeMii y Maciutabax BClel 3¢eMHOI Ky, MOXHa
CTBEPKYBaTH, L0 TPHUII € IPOOIEMOIO CBITOBOTO 3HaUeHHs. [1i yac emimemii XBopie
Bil 5% no 20% HaceleHHs, a y Mepioj] MaHJIeMIYHOTO0 PO3MOBCIOJIKCHHS TPUIY -
iH}iKyeThcs abcomoTHa OUThINICTh HaceneHHs [176]. ¥V Micusgx 30cepemkeHHs
BEJIMKO1 KUTBKOCTI HAcEJIeHHS Ha OOMEXKEHUX TEPUTOPIIX CKOPOUYETHCA JUCTAHI[IS
MK JoKepernoM 30yIHMKAa Ta CIOPUAHSATIMBAM KOHTHHTEHTOM, IO JyXKe
iHTeHCcH(DiKye KpanelbHUN MexaHi3m nepeadi [48], [61], [65].

Opnum 13 HaOUIBII €(PEeKTUBHUX HUISIXIB OOpOTHOM 3 EMiIEeMISIMH MOXKE
CTaTH MOJICIIIOBAHHS PO3MOBCIOpKEHHS rpuiry [189].

Jlo nmocarHeHb B obOjacti MmozemoBaHHSA emigemii ['P3  cuig BigHecTn
pPO3pOOJIEHHST CHPOIIEHOT KOMIApTMEHTHOI Mojeni posnoBcromkenns ['P3, ska
OTPUMYE PO3BUTOK 32 PaXyHOK BKJIFOUECHHS 10 IJIaHYy MPEeNiIeMIYHOi BaKIIMHAIIIT Ta
JIKyBaHHS I 4ac emijemii, KapaHTUHHUX 3axoiiB. [IpoOieMHHM 3amuIIaeThbes
PO3pOOJICHHs y3araJIbHEHOT KOMITAPTMEHTHOT MoJieli Ta ii SAKICHUW aHaji3, B T.4. 1
JOCTIKCHHS MMMUTaHb CTIHKOCTI PO3MOBCIOMKEHHS emieMii Ta iX kepoBaHocTi [53],
[80], [90], [117], [125], [128].

barato ynpaBimiHCHKUX pillleHb B Taidy3i OXOPOHH 3J0POB’s 1M0A0 OOpOTHOU 3
MOKJIMBOIO TaHieMi€ero ['P3 rpyHTyeThes Ha MoOyI0BI KOHTAaKTHUX Mepex [213] s
nomyssmii [149] Ta aHamizi po3MOBCIOKCHHS 3aXBOPIOBaHHS B i Mepexi [201].
Takuii aHalli3 CKIAaJA€ThCA 3 BEJIMKOrO YHMCIAa CTOXaCTHYHHMX MOJEJIEH, 110 BUMarae
MOTY)XKHIX KOMII' FoTepHUX MoxkiuBocTei [93], [96], [229].

OO0rpyHTYBaHHS BUOOPY TEMH JOCJIIKEHHSA

OcTanHIM YacoM OCOOJMBOTO 3HAYCHHS HaOynu BHIIEpEHKarodi HAyKOBi
JIOCJIIJIPKEHHSI, 10 MOB’s3aH1 3 aHAJI30M 1 MPOTHO30M IMOBIPHUX CILIEHAPIiB PO3BUTKY
enifieMiid, 10 crpuse HAHOUIbII €(PEeKTUBHOMY MPOBEAEHHIO IMyHONPO(UIAKTUUHUX

3axo/1iB. Take MPOrHO3yBaHHS TOB’si3aHE 3 0OPOOKOIO Ta aHATI30M 3HAYHUX OOCSTIB



cratuctuvHoi  iHpopmarii [129]. TpagumiiiHuM TyT CTaJo 3acTOCYBaHHS
CTaTUCTUYHUX JIHIAHUX MOJIeNIel, fAKI 3a CBOEI0 CYTTIO HE Bi1IOOpaXkaloTh HE
JIHIAHUN XapaKTep B3a€EMO/I1i BCepeIuH1 JOCIIKYBAHOT MOIMYJISILIi.

bimem  mporpecMBHMM €  HampsMOK, TIOB’SI3aHMM 3  BHUBYCHHSM
KOMMApTMEHTHUX €MiJAEMIONIOTIYHUX MOJENeH, SKU OTpUMaB 3arajbHy Ha3BYy
MaTeMaTUYHOi eliIeMI0JIOTil Ta Mmo4aB CTpIMKO po3BuBaTucs y 20—Mmy cromitti. Lle
BiIOYyI0CS 3aBASKM POOOTAM 3aKOPAOHHMX Ta BITYM3HSIHUX BueHUX: W.Hamer [145]
ta R.Ross [203] Hethcote H. [148], [155], sKki 3acTocyBaau 3aKoH il Mac i OMUCY
enigemii; L.Reed Ta W.H.Frost, mo po3poOunu eninemiuny mozaens Pin-®dpocra, sika
OMHCY€E B3a€EMO3B’ 30K MK Bpa3IUBUMU, 1HPIKOBAHUMU Ta BUYKABIIUMH 0COOaMHU
B nonyJsii,; Bailey N.T |, [96], [97], [98], sikuii cucTtemaTtudyBaB OCHOBHI KJIacu
JETEpMIHOBAaHMX MaTeMaTUYHUX Mojenedt B emigemionorii; baposna O.B. Ta
Pauos JI.A. [29], [30], o 3anpomnonyBaiu MpoCTOPOBO-4aCOBY MOJIEIb eIifeMii Ha
OCHOBI cHcTeMH AudepeHiaIbHIX PiBHAHL B yacTHHHHX moxigaux [51], [52], [53],
[118], [120], [167], [225]. Ta y HuX € psa HEAOMIKIB, 10 0OMEKY€e eEKTUBHICTD iX
3aCTOCYBaHHSI.

BaxxnuBuii BHECOK y PO3BUTOK €MieMIOJIOTII 1 60pOTHOU 3 emiAeMisIMU Pi3HO1
eTioyiorii BHeCIM yKpaiHChbki BueHi AMocoB M. M.. [24] 3a6onotuuit . K. [47],
JIrom @.0., Bucokosuu B. K., 0c0011BO 11€ CTOCYETHCS BUBUEHHS Ta TPAKTyBaHHS
poJii MIKpOO10JIOTIYHOTO YMHHHWKA, OIOJIOTIYHUX BIJIACTUBOCTEH 30yIHHKIB PI3HUX
3aXBOPIOBaHb y BHHUKHCHHI, PO3BHTKY Ta 3racanHi emigemiii [48]. BcecitHe
BU3HAHHS OTpuMaiia ImKkona akanemika JI. B. ['pomarmieBcbkoro, OCHOBHI Tiparli sIKOi
MPUCBSYCHO 3arajbHii Teopil emiaeMiosorii, MexaHi3MaMm mepefadi iH(eKIi,
kinacudikamii  IHQEKIMIHHNX  XBOpPOO,  HAyKOBO-OpTraHI3allifHUM  TUTaHHSAM
ne3indexuiitanoi podotu [63], [69].

CyTTeBHil BHECOK B MPOQLIAKTUKY, NONEPEIKEHHSI BUHUKHEHHS 1 JIKBIJALII0
PI3HUX CHiAeMIOJOTIYHMX 3aXBOPIOBaHb BHECJA BITUM3HSHA IIIKOJA MEIUYHOT
iHQOpMaTUKK Ta KIOEPHETUKH, [0 3HAWILIO CBOE BioOpaxeHHS B pobOoTax

IO. T'. AuTomonoOBa , B. M. I'mymikoga, O. C. KoBazenka, O. I1. Minnepa,



B. M. benosa , B. B. buukos , JI. C. I'ognescbkoro., C. M. 3nenka, B. JI. Ky3oBuka,
1O. €. JIsaxa , C. B. ITaBnosa, JI. C. daiin3insbepra Tta inmmx. [26], [41], [52], [89].

Cnig 3a3Ha4YMTH, 1110 HAsIBHI METOAM MAaT€MAaTUYHOI €MiEeMIONOrii CTOCYIOThCS
31€0UTBIIOTO, TaK 3BaHOI, «KUIBKICHOT Teopii», TOOTO 3HAXOMKEHHS YHCEITbHUX
PO3B’SI3KIB PO3pPOOJICHUX MATEMAaTUYHUX MOJIEJICH 3 METOI0 BUBHAUCHHS €MIJEMIUHUX
MOPOTiB Ta MPOTHO3YyBaHHs mepediry emigemii [192]. V Toii ke vac 3aIMIIArOTHCS
HEJIOCTAaTHLO BUBUCHUMHU 33J1aul SIKICHOTO aHaJI13y eMiIeMI0JIOTTYHUX MPOIIECIB.

TakuM YMHOM, TPAKTUIHO BCi METOAM MOOYIOBH MaTEMaTHYHUX MOJCIICH JIJIs
€niIeMIoNIorii MalTh 0arato CHUIBHOTO, 110 B CBOIO 4YEpry BIAOOpakaeTbcs 1 Ha
caMHX MOJCIAX, K1 MalOTh OLIbIIE CIIIBHUX BJIACTUBOCTEM, HIXK BIIMIHHOCTEH, ajie
3QJIMIIAIOTHCS HEAOCTATHRO BUBUCHHMHU 3ajadl SKICHOTO aHaJi3y emieMioIOTiuHUX
IPOIIECIB, K1 JAIOTh BIAMOBI/II HA 3alUTAHHS PO CTIMKICTH Ta cTabUII3aIliIO emiiemii
[142], ii kepoBaHiCTP Ta ONTUMAJIbHI CXEMH IMYHOIPO(DUIAKTHYHUX 3aXO/IiB,
npoOJieMu CHiBICHYBaHHS pi3HUX mtamiB Bipycy[73], [139].

3acTocyBaHHS TaKUM YHHOM B JICEPTAIliiiHIi poOOTI HOBUX METOJIIB aHaJi3y,

IIPOTHO3YBAHHS Ta KEPyBaHHS €MiEMIOJOTIYHMMH TMPOIecaMH 3 iX peajizalli€lo Ha
PiBHI MPOTPaMHOTO CEPEeIOBUINA MIATPUMKH MPUUHATTS PIillleHb, JO3BOJUB OUIBII
e(eKTUBHIIIIE MPOTHO3YBaTH Nepedir 3axBoproBanb Ha [ PBI.

3B's130Kk po00TH 3 HAYKOBUMHM NPOrpaMaMH, INIAHAMH, TEMAMHU

JloCmJDKeHHsT 3a TEMOK JHCepTallii IMPOBEICHO BIAMOBIIHO [0 IUIAHY
HAyKOBUX JOCHIKEHb TEepHOMIIBCHKOTO AEP>KAaBHOTO MEIMYHOTO YHIBEPCHTETY
im. [.S.'opbaueBcbkoro y pamkax KOMILIEKCHOI HaykoBo-mocmimnoi temu (HIT)
«KiniHiko-emigemMionoriyne Ta  IMYHOJIOTIYHE OOTPYHTYBAaHHSI  BJIOCKOHAJICHHS
npoUTaKTUYHUX 1 JIKYBaJbHUX TEXHOJIOTIH TpH TpHUMl Ta IHIMIMX TOCTPHUX
pecmipaTopHuX BipycHHX iHPeKIiax» (Ne mepskaBHoi peectparii 0110U001824) Ta
"CucTteMH1 JOCHiKEHHS Ta 1HGOpPMAIIiiTHI TEXHOJIOT1 B 3aJja4aX MEIMYHOT HAYKH Ta
ocBitu" (Ne mepxaBHOi peectparii 0113U001800).

Metra i 3aBaaHHs JOCJiluKeHHs. MeToro poOOTH €  TIABHUIICHHS

e(heKTUBHOCTI MPOTHO3YBAHHS PO3BUTKY €MIAEMIOIOTIYHUX JOCHIIKEHb Ha TPUII 1



rOCTpl pecHipaTopHi 3aXBOPIOBAHHS IIJISXOM CTBOPEHHS METOAY, Mojened i
CHUCTEMH.
JUJ1st TOCSATHEHHS MOCTABJIEHOI METU c(hOPMYIbOBaHI Taki 3aaadi:

— TIPOBECTH OI[IHKY CY4YaCHHX METOJIIB 1 CHUCTeM /IS TMPOrHO3yBaHHS
PO3BUTKY €MIJAEMIONIOTTYHUX MPOLIECiB 3aXBOproBaHb Ha rpui 1 I'PBI;

— po3poOWTHM  IMITAaUIdHY MOJENb MPOTHO3YBaHHS Ta  KEpPYBaHHS
€M11eM10JIOTTYHUMU MPOLIECaAMU;

— pO3pOOUTH  METOJ,  MOJCIIOBAHHS  CMiJIEMIOJIOTTYHUX  TMPOIECiB
npoctopoBoro nomupenss [ PBI;

—  YJOCKOHAJIUTHU ICHYIOU1 IETEPMIHOBAHY 1 CTOXAaCTHUYHY MO/l MOUTUPEHHS
TpHITY;

— YIAOCKOHAJIUTH  MIJICKHCTEMY IMJATPUMKH  TPHHHATTS  PIllICHb IO
MPOTHO3YBAaHHIO Ta KEPYBaHHIO €IiIEMIOJIOTIYHUMH TIpOIIeCaMu IS 3a0e3MeUeHHs
JiKapsi OJAHO3HAYHUM  TEPCOHI()IKOBAHUM pIIIEHHSIM II0JI0 MPOTHO3Y IMepediry
3aXBOPIOBAHHS;

— pO3pOOUTH CHUCTeMY ISl  eMiJeMIOJOTIYHUX JOCHIKEHb MPOIECiB
3axBoproBaHHs Ha rpur 1 ['PBI;

— 1poBecTH Bepudikaiiro po3podICHUX METOTY, MOAEICH 1 CHCTEMHU.

OOG’eKT I0CTIIKeHHsI — €MiJeMIONIOTIYHI MPOIIECH 3aXBOPIOBAaHb Ha T'PHI 1
I'PBI.

IIpeameT naocCaigKeHHs1 — MaTeMaTH4HI MOJEJi, METOJ 1 CHUCTeMa I
€MiIeMIONIOTIYHUX JIOCTI/DKEHh 3aXBOPIOBaHb HA TPUN 1 TOCTPI pecHipaTopHi
3aXBOPIOBAHHSI.

Metoau pociinmeHHs 0a3ylOTbCd Ha KOMIUIEKCHOMY BHKOPHUCTaHHI METO/IB
MaTEeMaTUYHOTO MOJICITIOBAHHS, MINTPUMKH TPUHHATTS PIillleHb, OOPOOJICHHS JTaHUX
MEANYHOI CTaTUCTHKH 1 TporpaMmyBaHHS. MomaemtoBaHHS 3IHCHIOETHCS B Kiacax
mudepeHIliaIbHIX PIBHAHD TMOMYNAMIMHOI JAuHAMikk. [l BHU3HAYeHHS YMOB
ACUMIITOTUYHOI CTIMKOCTI B KOMIAPTMEHTHUX MOJIEISAX €M1eMIOIO0rii BUKOPUCTAHO

MeToj| JiHeapu3auii, kputepiii Payca—I'yppima, 1 Metron ¢yHkiii JlsnyHoBa—



Bonbreppa. Metonu po3poOieHHS MNpOrpaMHOro 3a0e3mnedeHHs 0a3yroThCs Ha
BukopucTanHi MoBu UML Ta 06’ €KTHO-Opi€HTOBaHOT MOBU MIpOorpaMmyBaHHs Java.
HaykoBa HOBH3HA OTPMMAaHUX Pe3yJIbTATIB MOJISITAE€ B TOMY, IIO:

1. Bnepie 3anpornoHOBaHO KOMOIHOBaHY IMITallIiHY MOJAENb TPOrHO3yBaHHS
Ta KepyBaHHS EMIAEMIOJIOTTYHUMHU MPOLECaMU MOUIUPEHHS 3aXBOPIOBAHHS HA TPUII
ta I'PBI, ik cyKynmHICTh KOMIAPTMEHTHOI CTOXaCTHMYHOI MOJIE]l Ta WMOBIPHICHOTO
KJIITHHHOTO aBTOMAaTta, IO JIO3BOJSIE MOJICIIOBATH TIPOIECH TMPOCTOPOBOTO
NIEPCHECCHHS 3aXBOPIOBAHHS;

2. Bmepmie 3anporoHOBaAaHO METOJ  MOJICIIOBAaHHS  CIMiJIEMIONIOTIYHUX
npoiieciB poctopoBoro nomupeHus ['PBI B yacoBo-po3noinieHiid momymsiii, sKui
BUKOPUCTOBYE KOMOIHOBaHY IMITaIliiHy MOJeJdb Ha OCHOBI CTOXaCTUYHOT
KOMIIEPMEHTHOT MOJel 3 pI3HUMHU IITaMaMu BIipycy TpUIly, IO JIO3BOJISIE
NPEICTABUTH JOCIIKYBAHY EMIAEMIYHY CHUCTEMY SIK METanomyssiliio 13 0e3miuyio
€JIEMEHTAPHUX TMOIMYJISIIIH.

3. YaockoHaleHO NeTepMIHOBaHI Ta CTOXaCTUYHI MOJIEN IMONTUPEHHS TPHUITY
IIUISIXOM TIPEICTaBJICHHS MOTOKIB €IiIeMI0JIOTIYHUX MPOIIECIB Y BUTJISAI1 BUITAIKOBOT
BEJIMYMHM, PO3MOJUIEHOT 32 OIHOMIHAJIBHUM 3aKOHOM, IO 3abe3nedye ajeKkBaTHE
BIIOOpKCHHS JMHAMIKH CITJIEMIYHOTO MPOIECY BIAHOCHO a0CONIOTHHUX 3HA4YEHb
00CsTy KOMITAPTMEHTIB Ta OLIBII pealiCTUYHI Pe3yIbTaTH y MOPIBHAHHI 3 BIIOMUMHU
MOJICTISIMU.

4. VYJIOCKOHANGHO MIACHCTEMY MIATPUMKH  TNPUUAHATTA  PIIIEHb IO
IIPOTHO3YBaHHIO Ta KEPYBAHHIO €IiJICMIOJIOTIYHUMH IPOIICCAMU IUISXOM BBEICHHS
70 11 CTPYKTYpH JETEeKTOpa IMOMMIIOK, OJI0Ka KOPEKIlii MOMHIIOK, OJIOKa KOHTPOJIIO
30iriB 1 BIAMOBIAHMX 3B’A3KiB, 1[0 3a0e3medye  Jikaps OJHO3HAYHUM
MEepPCOHIPIKOBAaHUM  pIlIEHHSM IOJ0 TMPOTHO3Y Tmepediry 3axBOPIOBaHHSI 3
ypaxyBaHHSM iX TPHYUHHO-TIOCITIJOBHOTO 3B’S3Ky Ta  aBTOMAaTH30BAHOTO
MOTIOBHEHHS €KCIIEPTHOI cucTeMH 1 0a3u 3HaHb HOBUMH 3HAHHSIMU.

IIpakTuyHe 3HAYeHHS] OTPUMAHUX PEe3YJIbTATIB MOJSITA€ B TOMY IIO:

- pPO3pO0JIEHO METOJI 1 CUCTEMY, Ha OCHOB1 SIKMX BHKOHAHO KOMIUJICKCHE

00’ €KTHO-OpPIEHTOBAHE MOJEIIOBAHHS, PO3pOOJIEHO NporpaMHe 3a0e3MeyYeHHs Ha



MoBax UML Tta o0’ektHO Java, mo 3abesneuye BUOIp €MiIEMIOIOTIYHUX MOJeNen
MpOLECIB, IAEHTU(IKAIIO IX MNapaMeTpiB, BU3HAUEHHS €MIIEMIYHOIO IMOpory, a
TAKOXX BHUPIINIEHHS TWTaHb, I[IOB’S3aHUX 3 HEIIHIHHOIO JAUHAMIKOIO CHCTEMH,
pPO3B’SI30K  3aJay  ONTHUMAJIbHOIO  KEPYBaHHS  ENAEMIE0  3a  PaxXyHOK
IMyHONIPO( LITAKTUYHUX 3aXO/I1B.

— Po3pobneno Web-inTerpoBane mnporpaMHe CEpeOBHINE JTOCHIHKCHHS
1HEKIITHIX 3aXBOPIOBaHb Ta METO/IB Or0 KepyBaHHS 3a JOMOMOTOI BaKLMHAILI1
(ABTOpPChKE CBIIONTBO Ha KoMmm'torepHy mporpamy “IIporpamue cepenoBuiie
OIATPUMKH TPUNUHATTS PIIIEHh B CHUCTEMHUX EMIAEMIOJOTTYHUX JTOCTIKEHHSIX
Ne 54796), sike BHpOBa/KEHO y TOJIOBHOMY YrpaBiiHHI JlepxcaHeniacimyxou y
Teprominberkit o6macTi (akT Big 14.02.2014p.). Po3pobiieHe cepenoBuilie MICTUTh
nporpaMHMil iHTepdeiic, OpieHTOBAaHMN HA KOPHCTyBaua, Ta BIAKpUTY O10J10TEKy
BianoBinHuX Java-kinaciB (Jomatok I).

PesynpTaTé poOOTH BIPOBAIKEHO Y HAYKOBY POOOTY Ta HaBUAJbHUM IMPOIIEC
TepHONIBCHKOTO Jep>KaBHOTO MEJIUYHOTO YHIBEPCUTETY
imeHi [.5. T'opbaueBcrkoro,([lomarok b) 30kpema:

— B TepHONUIbCHKOMY JI€p)KaBHOMY MEIMYHOMY YHIBEPCUTETI IMEHi
[.51. T'op6GaueBchbKOTO PO3pOOJIEHY MaTeMaTUYHY MOJIETb Ta MIPOTPAaMHE CEPEIOBHUIIIC
BUKOPHUCTAHO JUIs TUIAHYBaHHSA pPoOOTH jgaboparopiil mojiiMepa3Hoi JIAHITIOrOBOi
peakmii Ta iH(ekmiiHuX XxBopoO (akT Big 12.04.2014p.), mo copusio
BJIOCKOHAJICHHIO HABUYOK BU3HAYCHHS PI3HUX IITaMiB BIpyCy TpHILY;

— B BykoBHHCHKOMY nepKaBHOMY MEIMYHOMY YHIBEPCHUTETI MPU BUKOHAHHI
HAyKOBUX JOCTKeHb Ha Kadenpi iHdekmiitHux xBopoO (akt Bim 13.02.2014p.),
IUISIXOM BITPOBAKECHHS HOBHUX METOIB 1 3aC00IB y MpoIeC JOCTIIKCHHS BIPYCHUX
3aXBOPIOBAHbD;

— B ['oOoBHOMY ympaBiiHHI JAEp)KaBHOI CaHEmICTy>KOM B TepHOMIIBCHKIM
o0nacTi JyIsi BU3HAYEHHS EMIAEMIYHUX TMOPOTIB €miJieMiii TOCTPpUX PpecHipaTOPHUX
3axBoproBaHb (akT Big 14.02.2014p.), 1m0 NiABUIIMIO PIBEHh aBTOMATH3Allll aHATI3Y

€IiJIeMI10JIOT1YHOT CUTYallll B PErioHi.



Oco0uctnii BHecok 3100yBauya. Bci OCHOBHI pe3ysibTaTH AuWcCepTalii, sKi
BUHOCSTBCS HA 3axUCT, OTpUMaHi 3100yBadyeM caMoCTiiHO. Y poOoTtax,
onmyOJIKOBAaHUX Y CIIBAaBTOPCTBI, OCOOWMCTHII BHECOK 3700yBaya IMOJSTa€E B
HacTynHoMy: y [1] — moOyaoBaHO Mozeni MOMYJALIAOHHOI AMHAMHUKU B 3ajadax
MaTEeMaTHYHOI emiJeMIoNorii roCTpUX pecHipaTOpHUX 3axBoproBanb; [2], [3] —
JOCJIJPKEHO aCUMNTOTHYHY CTiMKicTh B SIR Monensx MaremMaTH4HOI emijeMioorii,
[4], [12] — peanizoBaHO TpsSIMHIT METO PO3B’sI3aHHS 3a]a4l ONTUMAIbHOT BAaKIIMHALLIT
B MOJICJIi CIiBICHYBaHHS ABOX mTaMiB Bipycy; [8], [10] — 3amponoHoBaHO piBHSHHS
HOMYJIAMIKNHOT JAMHAMIKK JUIS  aHajily MeauKo-Oiosnoridenx mporecis; [11] —
JOCIIPKEHO CTIMKICTh MOJENl MEIUKO-010JI0T4enX MpOoIeciB HAa OCHOBI JAMHAMIKU
lommnepia; [20], [21] — 3ampomnoHoBaHO iHGOPMAIIMHO-CTATUCTUYHAN MIAXIA 10
MOJICJTFOBaHHS PO3MOBCIOKCHHS 1H(EKITIIHOTO 3aXBOPIOBAHHS Ha MIPUKJIIAI ermiieMii
I'P3 B nepiox sxoBTeHb—aucTonan 2009 poky B TepHominbcbkiit 06acti; y [14], [15]
— po3po0JIeHO KOMIIAPTMEHTHI MOl PO3BUTKY EMieMiil TpUIy 3 ypaxyBaHHSIM
JoeMieMIiuHOol BaKIMHAIlli Ta mpoTHBipycHOro jikyBauus; y [13], [16], [17], [61] —
3alpOIOHOBAHO MOJEIb CIIBICHYBaHHS ABOX InTaMmiB Bipycy; y [6], [9], [22] —
pO3p0o0JIeHO TIporpaMHe CepeOBUIIE €MiIeMIONOTTYHIX CUCTEMHUX JIOCTIIKEHD; Y
[7] — 3anporoHoBaHO PO3pPaxyHOK ONTHMAIBHOIO KEPYBaHHS CTAIIEI0 MOJIMEPa3HO-
naHmorosoi peakiii; y [18], [19] — po3pobieHo crcteMy IpOrHO3yBaHHS JUHAMIKH
eMiIEMIYHOTO TIPOIIECY TOCTPHX PECIIpaTOPHUX BIPYCHUX IH(EKIiN Ta rpumy 3a
JIOTIOMOTOI0 METOTY 1HAYKIIII IepeBa PilllCHb.

Amnpodaunis marepiajgiB aucepramii. HaykoBi Ta mnpakTuuHi pe3ynbTaTH
JUCEpPTaIiifHOI POOOTH JOMOBIJATUCh 1 OOTOBOPIOBAIUCH HAa MIDKHAPOJHHUX Ta
BITUM3HSHHUX HaYKOBO-TEXHIYHUX ceMiHapax 1 KOH(pEpEeHIIisIX, 30KpeMa:

— XV 2010p., XIX 2012p., XX, 2012p. XXI 2013p., XXII 2013p.
Mixnaponuux koHpepentisx “Problems of Decision Making under Uncertainties”;

— I Bceykpaiacekomy 3’31 «Menmuna Tta OiojoriyHa iHdopmaTuka i

KibepHeTHKa» 3 MixkHapoHow yuactio (Kuis, 2010) ,



— X I0BUICHHIN MDKHApPOJHINA YKpaiHCbKO—Ka3aXChKil TUCTaHIIMHIA HAYKOBO—
npakTU4Hil KoH(pepeHuii ‘“buodusznueckue craHaapThl W UH(DOPMALUMOHHbBIE
texHosioruu B meaunuue” (Oneca, 2011) ,

— XIV xoudepenmii npucesueHit 120—i piyHULI Bl AHS HAPOIKCHHS
akagemika M. Kpasuyxka (Kuis, 2012) ,

— Kondepenuii 1o 90-piuusa 3 J{us HapomkenHs akaaemika B.M. ['mymikoBa
(Kuis, 2013) ,

— V BceykpaiHChKIM HayKOBO-TIPaKTHYHIA KOH(EpPEHIii 3 MIKHApOJHOIO
yuacTio «HaykoBo—TexHIYHMI mporpec 1 ONTUMI3AIlis TEXHOJOT1YHHUX IMPOIIECIB
CTBOPCHHS JIikapchKuX mpemnaparisy (Tepuominb, 2013).

Iyoaikanii. OCHOBHI MOJOXEHHA 1 pe3yIbTaTH AUCepTallii OMmy0IiKOBaHO B 22
HayKOBHX mpaisix: 9 crareit y HaykoBux xypHanax [1] - [7], [20], [21], 3 sikux 5y
(GaxoBUX HAayKOBUX BHJAHHSIX, IO BXONIATH 10 TMeEpeliky ¢(axoBUX BHIAaHb 3
texuiuaux Hayk [1], [2], [4] — [6], 3 Hux 1 cTaTTs 110 BXOAMTH JO MIKXHAPOIHOI
HaykoMeTpuuHoi Oa3u manmx Web of Science [3], 1 crarrs immekcyethest y Index
Copernicus [7], 2 crarri B HaykoBuX HedaxoBux Bumanusx [20], [21]; B 11
MmaTepianax Te3 koHdpepeniii [8] — [18]; 1 meToauuni pexomenaaiii MO3 Ykpainu
[19]; 1 aBTOpPCBHKE CBiZIONITBO Ha TBIp [22].

CtpykTypa Ta obcar aucepramii. /[ucepraimiiina pobora BukiazeHa Ha 223
CTOpIHKaX MAaIIMHOMHCHOIO TEKCTYy, CKJIQJAEThCS 3 BCTYyMy, 4 pO3MLIiB,3arajabHUX
BHUCHOBKIB, CIIHCKYy BHUKOPHCTaHHX Jkepen Ta 9 momarkiB. OCHOBHa dYacTWHA
nuceprTanlii BukiIageHa Ha 136 cropiHkax 1 mictuTh 11 Tabmmme Ta 52 pHUCYHKH.
Cnucok BUKOPUCTAHUX JKEpeN MIiCTUTh 247 HaiimeHyBaHHS, 3 HUX 106 Kupwimiero

ta 141 naTuHuIEIO.
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