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Pedepar:

1. O6'eKTOM IOCHIIIHKEHHS € erifgeMiooriyni mponecy 3axBopoBadb Ha rputl i ['PBL.. MeToio po60oTu € minBuiieHHS
eeKTUBHOCTI IPOTrHO3yBaHHS PO3BUTKY eIifleMioIoriYHMX AOCiIPKeHb Ha IPUII i rocTpi pecnipaTopHi
3aXBOPIOBAHHS IIJISIXOM CTBOPEHHS METOJY, MOJiesiell i cucteMu. MeTony JOCiIKeHHS: MaTEMaTUYHOTO
MOJIEIIOBaHHS, [iITPUMKHU NIPUIHSATTSA pillleHb, 0OPOOJIEHHS JAaHUX MEAUYHOI CTATUCTUKU i TPOrpaMyBaHHS; METO],
niHeapusanji, meton pyHKuUil JIssmyHOBa-BoabTeppa, MeToau po3pobieHHs IPOrpaMHOro 3abe3nedeHHs 6a3yThCs
Ha BUKOpHCTaHHI MoBM UML Ta 06'€KTHO-Opi€eHTOBaHOI MOBU ITporpamyBaHHs Java. TeopeTuyHi pe3yibTaTu:
OoTpuMaJa Nojablinil pO3BUTOK KOMOIHOBaHa iMiTallilflHa MOZEJIb IPOTHO3YBaHHSI Ta KEPYBAaHHS
€MiJeMioNIOriYHUMU NIPoLeCaMU NTIOMIMPEHHS 3aXBOPIOBaHHS Ha rpull Ta ['PBI, 4K CyKyIHICTb KOMIIAPTMEHTHOI

CTOXaCTUYHOI MOJ€eJli Ta UMOBiIpPHICHOTrO KJIITUHHOTO aBTOMATa, 10 I03BOJISIE MOLIEJIIOBATH IIPOLLECU TPOCTOPOBOTO



[IEPEHECEHHS 3aXBOPIOBAHHS. Briepie 3arporoH0BaHO METOM, MOZEJIIOBAHHS €I1iZIeMiOJIOrYHUX IIPOLIECIB
npocTopoBoro nomupenHs 'PBI B yacoBo-po3noaisie il nonysiiii, IKnit BAKOPUCTOBYE KOMOIHOBaHY iMiTaliliHy
MO[I€JIb Ha OCHOBI CTOXaCTUYHOI KOMIIEPMEHTHOI MOJIeJIi 3 Pi3HMMMU LITaMaMU BipyCy IpUILY, L0 TO3BOJISIE
IIPeJCTAaBUTHU AOCIIKyBaHy €MifeMidYHy CUCTEMY SIK METAMIONYJISILIIO i3 6€3J1iY4I0 eJIeMEHTAPHUX MOIYJISLIN.
YIOCKOHaNEHO JeTEPMIHOBAHI Ta CTOXaCTUYHI MOJEIi TOMUPEHHS TPUITY LUIAXOM IIPEACTaBIEHHS [TIOTOKIB
eI1i71eMiOoJIOTIYHUX [TPOLIECiB y BUIJISI BUMAIKOBOI BEJIMYUHMU, PO3IIOiIEHOI 32 6iIHOMiHAJIbHUM 3aKOHOM, 110
3abe3nevye aicKBaTHE BilOOPaKEHHS AUHAMIKH eMifleMiYHOTro ITPOLLECY BiIHOCHO abCOJIIOTHUX 3HaUY€Hb 00CATY
KOMITAPTMEHTIB Ta GijIbII pealiCTUYHi pe3yJIbTaTyU y MOPIiBHAHHI 3 BiTOMUMU MOJesIMu. [IpakTU4Hi pe3ysibTaTi
IIOJISITAIOTh Y HACTYIIHOMY: PO3PO0JIEHO METO/, i CUCTeMY, Ha OCHOBI SIKX BUKOHAHO KOMILJIEKCHE 00'€KTHO-
OpieHTOBaHE MOJIeJII0BaHHsI, pO3p06JeHO IporpaMHe 3adesnedeHHst Ha moBax UML Ta Java; ylockoHaneHo
nifcucTeMy MifTPUMKU IPUNHATTS PillleHb 110 MPOTHO3YBAHHIO Ta KEPYBAHHIO €IiIeMiOJIOrIYHMMU IIPOLIECAMU;
po3pobseno Web-iHTerposane rnporpamHe cepefoBUILE AOCTiTKeHHs iHDeKIiHHNX 3aXBOPIOBAHb Ta METOZIB OO
KepyBaHH$ 3a JOIIOMOTOI0 BaKLIMHAILii, 110 MiCTUTh IporpaMHuil iHTepdeiic, OpieHTOBaHMII Ha KOPUCTYyBaya, Ta
BigKpuUTY 6i6s1i0TeKy BifnoBinHux Java-kiaciB. CTyIiHb BIPOBAJ)KEHHS - PE3yJIbTAaTH AUCEPTALiliHOI po60TU
BIIPOBA/I>)K€HO B T€PHOMINbCLKOMY AEPKaBHOMY MEIMYHOMY yHiBepcuTeTi imeHi [.51. 'opbaueBchKoro; B
ByKOBMHCBHKOMY Ziep>KaBHOMY MEIMYHOMY YHiBepcuTeTi Ha Kadenpi indekuiliHux XBopo0; B ['07I0BHOMY yIpaBiliHHI

Iep>kaBHOI caHenincayx6u B TepHominbebKiit obsacTi. Cepa (ranysb) BAKOPUCTAHHS - MEIULIMHA.

2. The object of research is the epidemiological processes of influenza diseases and (acute respiratory viral
infections) ARVI. The aim of the work is to increase the efficiency of forecasting the development of
epidemiological studies on influenza and acute respiratory diseases by creating a method, models and systems.
Methods of research: mathematical modeling, decision support, data processing, medical statistics and
programming; the linearization method, the Lyapunov-Volterra function method, software development methods
are based on the use of the UML language and the object-oriented programming language Java. Theoretical
results: the combined imitational model for predicting and managing epidemiological processes of the spread of
influenza and ARVI, as a combination of a compartmental stochastic model and a probabilistic cellular automaton,
has been further developed, which allows to model the processes of spatial disease transfer. For the first time, a
method for modeling the epidemiological processes of spatial distribution of ARVI in a temporarily distributed
population is proposed, which uses a combined simulation model based on a stochastic experimental model with
different strains of influenza virus, allows us to present the investigated epidemic system as a megopopulation
with many elemental populations. Have been improved deterministic and stochastic models of the spread of
influenza by presenting epidemiological processes as a random variable distributed according to the binomial law,
provides an adequate reflection of the dynamics of the epidemic process relative to the absolute values of the
volume of compartments and more realistic results compared to known models. The practical results are as
follows: method and system were developed, on the basis of which complex object-oriented modeling was
performed, software in the UML and Java languages was developed; improved decision support subsystem for
predicting and managing epidemiological processes; was developed a Web-based integrated program environment
for the study of infectious diseases and methods for its management through vaccination, containing a user-
oriented software interface and an open library of relevant Java classes. Degree of implementation - the results of
the thesis were introduced at the Ternopil State Medical University [.Ya. Gorbachevsky; at the Bukovinian State
Medical University at the Department of Infectious Diseases; in the General Directorate of State Sanepid Service at
Ternopil region. The domain (field) of application - medicine.
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