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9. Section: Information and biological sciences

BbIBO/bI. B HACTOALEM NCCNEAOBAHUM HAMBOMbBLIYIO YYBCTBUTENBHOCTD
Cpean MCMNONb30BAHHbBIX METOA0B MOAENMPOBAHNS NOKA3an AOKNUHT
(0,97). Haunyuwas cneunduUUHOCTb ONPefeneHa y KauecTBeHHbIX Mofe-
neit (SAR) (0,59). Camyto BbICOKYH TOUHOCTb (0,80) 11 COaNaHCUPOBAHHYIO
TouHocTb (0,75) nokasan metog QSAR. Takum 06pa3om, Ana 3hdeKTus-
HOrO NMOMCKA HOBbIX MHIM6UTOPOB fXa HEOBX0AMMO MCNONb30BaATH BCe
TpU NoAXoAa.
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APPLICATION OF AGENT-BASED SIMULATION FOR
ESTIMATION OF COST EFFECTIVENESS IN COMBATING
EPIDEMIC MORBIDITY

Chumachenko D.I, Samatova Y.B.

Hem Hay4yHo2o pykosodumens / No advisor

National Aerospace University "Kharkiv Aviation Institute”, Kharkiv,
Ukraine

Background. The final victory over epidemic diseases has always been
one of the primary tasks of medical science. Currently, a number of
drugs have emerged, curing many diseases, but the greatest effect
is still preventive measures and disease prevention. In order for the
public health authorities to take the most effective measures in the
fight against the epidemic, it is necessary to quantify the comparative
advantages of various preventive measures - the introduction of
quarantine, vaccination, identifying contacts, closing schools, and so on.
Only correctly constructed mathematical models allow us to approach
a rigorous study of all aspects of this problem, regardless of whether it
is a clinical prognosis, testing of various treatment methods, in-depth
biological studies, or activities carried out by public health authorities.
The focus of research is to assess the cost-effectiveness of
implementing measures to reduce the epidemic incidence through
agent-based simulation.

Materials and methods. Agent-based simulation of the spread of
infections for the least number of locations makes it possible to conduct
a statistical study of the states of the model objects in order to develop
recommendations for the management of the epidemic.

Results. The developed software product makes it possible to predict
the dynamics of the spread of an infectious disease for a short period
of time, with the initial data being statistics on the incidence. The
algorithm basically contains elements of the event approach. The choice
of such a scheme for selecting the current processed agent is due to
the fact that it contains a method for constructing a hip. Due to the
properties of this data representation structure, the shortest time costs
are achieved. The developed agent-based model of epidemic morbidity
allows to carry out experiments with different input parameters. This
allows us to identify the most effective preventive measures for various
epidemic diseases.

Conclusions. Thus, the use of agent-based simulation to simulate
the spread of morbidity can identify factors affecting the epidemic
process and develop the most effective measures to prevent the
epidemic. The use of this approach allows not only qualitative but also
quantitative assessment of various factors affecting the incidence and
the emergence of the epidemic.
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WHCTPYMEHT UCCTEAOBAHNA CTEMEHU PACKPbITUA
MUKPOLINPKYNATOPHOTO PYC/TA B BO/bLUINX OBbEMAX
MbILIEYHOW TKAHII KOHEYHOCTEN

Peibakosa M.A., KyHesa A.A.

HayyHbit pykosodumenb: K.M.H. Lenvikanuxa C.II.

Poccutickuli HayuoHanbHbIt uccnedosamenbckuti MeouyuHcKuU
yHusepcumem um. H.W. lupoeosa, Mockea, Poccus

BBeaeHue. [Ina perncrpauuu kanuanspHOro KpoBOTOKA MpefnaratoT-
CH Takume MeTofbl, KaK CBeToBas Mukpockonua, Y3W, pagnoHyknuaHas
QNArHOCTMKA, PEHTTEHOKOHTPACTHaA aHruorpadus, MPT. Bce 3T me-
TOAbl TPYAOEMKM U N0 ABASIOTCA MHBA3UBHbIMU, NGO He 0bnaaaT
J0CTATOYHbIM pa3pelleHnem, TMbo MOTyT MCCAen0BaTh NULb HEBONb-
wown 06bem NOBEPXHOCTHOW TKaHW. C 1960-x rofoB Ans MCCNef0BaHNA
napameTpoB reMoAMHAMMKIM NPUMEHSIOTCA GMONMNENAHCHbIE METOADI.

roKa3aHo, YTo 6GMOMMNENAHCHBIM METOAOM MOXHO OLEHUTb MUKPOLMP-
KynsTopHoe pycno koxu [Camapues B.A. u coasT, 2015).

Llenb nccneposanus. llokasatb, YT0 MOHUTOPUPOBAHNE 3MEKTPUYECKOTO
COMPOTUBAEHNS MbIWEYHOWN TKAHU KOHEYHOCTU B TECTE OKKMO3NOHHOW
TUnepemMmun no3BONAET OLEHNBATb COCTOAHME MUKPOUWUPKYAATOPHOIO
pycna B 60ablMX 06beMAX MblLIEYHOW TKAHI KOHEUHOCTEM.
Marepuanbl u MmeTofbl. IKCNEPUMEHT NpeAcTaBnAn cobon TecT Gusmo-
NOTMYECKON OKKMIO3MOHHOW rMNepeMun Npeanaedbs U BKNOYAN Of-
HOBpEeMeHHyI0 (DUKCALMI0 TENNOBU3NOHHBIX U306 PAXEHNA C NOMOLLbIO
Tennosusopa Flir One (80 usobpaxenuit pasmepom 320%240 nukce-
Neil Ha OHOTO MCMbITYeMOr0) U COMpPOTUBAGHUIA YUaCTKa BHYTPEHHEN
CTOPOHbI Npeanneybs Ha yactote 50 kI ¢ nomouiblo npubopa ABC-
02 «MEAACC» (HTL, «MEACC», 1. MockBa). UccnegoBarine npoBogunoch
BTEUEHME 7,5 MUHYT: 4,5 MUHYTbI C NEpexaTnem NNeyesblx apTepum 1 BeH
OKK/MO3MOHHOW MAHXETOM, 3 MUHYTbI — CO CMYWEHHON MaHXeTow. [laB-
NeHne B MaHxeTe Ha 50 MM PT.CT. NPeBbILLan0 3HaYEHMe CUCTONNYECKOro
AABNEHNA UCMBITYEMOr0. B pe3ynbTate OKKMO3MOHHOM TMNOKCHN NPOMC-
XOMT OTKPbITUE MUKPOLMPKYNATOPHOTO pycna. Mocne BOCCTaHOBNEHMS
KPOBOTOKA YBEMYMBAETCA KPOBEHANONHEHME W TemMmnepaTypa TKaHW.
McnbiTyemblin YyBCTBYET Xap v NOKanbiBaHue, a UCCNeA0BaTeNb BUAUT
XOpOLO pa3nnuyumoe NOKpacHeHue, B 370 Xe Bpema 61onMnenaHCHbIN
aHan13atop perucTpupyet najeHne conpotuenenus. 06paboTka pe-
3y/bTaTOB MCCNef0BaHMA NPOU3BOAMAACh C NoMOLWbio cneaytowero M0:
FLIR Tools, MS Excel 2010, Matlab, SPSS Statistics 19.0 1 opurnHanbHbIx
CKPUMTOB Ha A3blke VBA. 06paboTka BKMoyana: 1) LBETOKOPPEKLMIO 1
3KCMOPT TeNNOBU3NOHHbBIX 1306paxeHuin 13 MO FLIR Tools B hopmate
(CSV: 2) HOPMUPOBKY 3HAYEHNI TEMMEPATYPbI C TOMOLLbIO CKPUNTOB VBA:
onpefeneHne o06nacTert UHTEpeca, BblUNCNEHNe CPeAHEN, MAKCUManb-
HOW W MMHMMANbHOW TemnepaTyp 06NacTu MHTEpeca, BU3yanu3aunio
3aBUCUMOCTI MONYYEHHBIX BENNYIMH OT BpeMeHu; 3) GUnbTpaLmio ¢ uc-
nonb3oBaHuem BeiBner-aHanu3a 8 M0 Matlab; 4) noctpoenue rpacdnkos
N3MEHeHNA TeMnepatypbl 1 CONPOTUBAEHNS; 5) CTATUCTUYECKYIO 06pa-
60TKY, BKMIOYABLLYI0 ONNCATENbHYID CTATUCTUKY B (DOPME MefnaHbl
KBapTUIEW, 1 HeMapameTpUyecki KopPensUMOHHbIN aHanu3 no Cnup-
MeHy. Bbbino npoaHanu3npoBano 912 n3obpaxeHnin 11 06POBONbLEB
B BO3pacte 20-40 net.

Pe3synbrarbl. pu BOCCTAHOBMEHNI KPOBOTOKA Y BCEX UCCEAYEMbIX HA-
6n10[aN0Ch NOKPACHeHMe N NafieHne CoNPOTUBEHNA yUacTKa BHYTPEH-
Hen CTOPOHbI NpefnneYbs Ha yactote 50 KU, MeanaHa n UHTEPKBAP-
TUAbHbIA Pa3mMax MakCMManbHOW TemnepaTypbl N0 06NaCTH NHTEpeCa
coctaBunu Me=0,6°C [0,1; 1], cpeaHeit — Me=0,1°C [0,1; 0,4], MuHu-
ManbHoM — Me=0,0° C [-0,3; 0,5]. KoppensunoHHbli aHann3 no3sonun
06HAPYKNTb 3HAUYNMYIO YMEDPEHHYI0 KOPPenaLuio Mexay n3MeHeHu-
eM MUHUMANbHOI TeMnepatypbl 1 conpotusnenuem: r=0,664 (p=0,026,
N=11).

BbiBOAbI. B yCNOBUAX OKKNIO3MOHHOW runepemun HabnwaeHus 3a na-
pamMeTpamu COMPOTMBNEHUSA MbILIEYHOW TKAHW KOHEUHOCTEN YenoBeka
NO3BONAIT BbIABUTL Ty e AUHAMUKY PACKPbITUSA KanUNaAPHOro pycna,
4TO 1 NOCNEA0BATENbHOCTb TEMNOBU3NOHHbIX N306PAKEHNN.
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COYETAHHOE MPUMEHEHWE HAHOYACTULL

C XUMUWONPENAPATAMU C LIE/TbIO OC/TABNEHNA
MOBOYHbIX 3OOEKTOB 1 YBENTMYEHNA
MPOTUBOOMYXONEBOW AKTUBHOCTHW B 3KCNEPUMEHTE

Jlocuna M.0., KeaueHok A.B., llapyeHko M.B., flotko A.0.

Hem Hay4yHo2o pykogodumens / No advisor

MHcmumym cuzuonoauu HayuoHanbHoU akademuu Hayk benapycu,
MuHck, Pecniy6nuka benapycb

BeepneHne. CoBpeMeHHbIe LUTOCTaTUyeckie CpefcTBa NO3BONAIOT A0-
6MBATbCA 3HAUMTENbHbIX YCNEXOB B NEYEHUN 3N10KAYEeCTBEHHbIX HOBO-
00pa30BaHNA, HO B YCNOBUAX OKECTKOM» XMMUOTEPANNM HEU3OEXKHO
BO3pacTaeT YacToTa TOKCMUECKUX OCNOXHEHMW. Bce BbileckazaHHOe
AenaeT akTyanbHbIM NOUCK CPeACTB, 06n1anatoLLMX, C OHOW CTOPOHbI,
LleneHanpaBneHHbIM JeNCTBUEM HA ONYXONEBbIE KNETKM, @ CAPYroi CTo-
POHbI — HU3KOM TOKCUYHOCTbIO M CTOMMOCTbH0. Cpem TakMx XMMUYECKNX
COEAVHEHNI MOXHO BbIAENUTb HAHOUACTULbI.

Llenb nccnegoBaHus. OueHKka BbXMBAEMOCTb Mbllei nHUKM Af nocne
annanKkaLum COYeTaHHOIO BBEAEHMA HAHOYACTULL U XUMUOTepaneBTuye-
CKWX Npenaparos.
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