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IV. BizomocTi nipo nmiznpueMcTBO, yCTaHOBY, OpraHisalliio, B sIKii 0yJ10

BUKOHaHO JHUCEPTALil0

IloBHe HaiMEeHYBaHHSI IOPHUAHUYHOI OCOOHM: XapKiBCbKUil HALIOHAJILHMUIA YHIBEDCUTET Pali0EIEKTPOHIKH
Koz 3a €JIPIIOY: 02071197

MicuesnaxomerHﬂ: 61166, M. Xapkis, np. Haykn, 14

dopma By1acHoCTI:

Cdepa praBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR: He zacrocosyerscs

V. BimomocTi npo guceprauiio
Mosga guceprarii:
Koau TemaTHYHHUX PYOpPHK: 27.29.15

Tema gucepranii:
1. MaremaTuyHe Ta KOMIT'IOTEPHE MOJEJII0OBaHHS (POTOXIMIYHUX NPOLECIiB Ta BU3HAUYEHHS iX KIHETUYHUX [TapaMeTpiB

2. Mathematical and computer modelling of photochemical processes and determination of their kinetic
parameters

Pedepar:

1. O6'exT mOoCHiI)KeHHs: TOMOT€HHI XiMiuHi peaxliii, 1110 3a/1a10TbCSI CUCTEMAaMU CTEXIOMETPUYHUX PiBHSHB, Ta
¢doToxiMiuHI eKCiepuMeHTaIbHI AaHi. MeTa: MaTeMaThuyHe MOJEJIIOBAaHHS FOMOT€HHUX XiMIUHUX IIPOLeCiB Ta
BU3HAYEHHS HEBiJOMUX 3HaY€Hb OCHOBHUX I1apaMeTpiB POTOXiMIYHOTO eKCIIepUMeHTY. Y poOOTi 3aCTOCOBaHi
YMCEeJIbHI METOLM PO3B'sI3aHHS BEKTOPHUX 3a1a4 Komi Ta MmeToay MiHiMisanii. TeopeTrnyHi pe3yibTaTi BKIIOYAOTh
IiAXOAM OJ1s1 allPiOPHOTO BU3HAYEHHS XKOPCTKOCTI 3a1a4i Komti Ta He06XigHOI MeXi JI0KaJIbHOI MOXNOKYU YMCEIBHOTO
meToy po3B's3aHHs 3]IP. [IpakTnyHuM pe3ybTaToM € po3pobisieHa nporpama "KinFitSim". Haykosa HOBu3Ha
poboTu: 1) ysarajipHeHa MaTeMaTU4Ha MOZEJIb CXeMU FOMOT€HHUX XiMIUHUX peakuiil y Burisai 3agavi Komi gjis
cucremu 3][1P; 2) migxiz, 07151 BUSHAUYEHHS MeXi JIOKaJIbHOI IOXMOKU YMCEJIbHOTO METOAY po3B'si3anHs 3/IP, mo
3abesmneuye 36epekeHHs Qi3UYHOTrO 3MICTy YMCEIbHUM PO3B'I3KOM; 3) KpUTEPiil 17151 allpiOpHOTO BU3HAYEHHS

JKOpCTKOCTi 3apa4i Kouti 3a moyaTkoBUMM JaHuMH; 4) NiAxin 1o po3B's3aHHs 33a4i NapaMeTpuYHOi ineHTudikarii i3



3aCTOCYBAaHHSIM OJIHOYACHO [I€KiJIbKOX HAbOPiB AaHux; 5) nporpama "KinFitSim" 1151 aBToMaTUYHOrO MOJIEIIOBAaHHS
OyIb-sIKOi CXeMU XiMiYHUX PeaKLiil Ta BU3HaYeHHs KiHeTUYHUX napamMetpis. "KinFitSim" BpoBamkeHo y 5
IIPOBIJJHUX HayKOBUX YCTAaHOBAaX CBiTy. Pe3ysbTaTi po60TH MOXYTh OYyTU BUKOPUCTAHI IIPY PO3B'SI3aHHI Py

(piznxo-ximMiyHMX Ta GiOXIMIYHUX 3324, TOB'A3aHUX 3 TOMOT€HHUMU XiMiYHUMU IPOII€CaMHU.

2. The research subject comprises homogeneous chemical reactions represented by stoichiometric equation
systems and photochemical experimental data. The research objective is the mathematical and computer
modelling of homogeneous chemical processes and the determination of unknown values of key parameters of a
photochemical experiment. Numerical methods for ODEs and numerical minimisation methods have been utilised.
Theoretical results of this study include the approaches for the a priori determination of stiffness of a Cauchy
problem and the determination of the necessary local error limit of the applied numerical ODE solver. A practical
result is the developed software "KinFitSim". The scientific novelty of this study is: 1) the generalised mathematical
model of a homogeneous chemical process in the form of a Cauchy problem for an ODE system; 2) the approach
for the determination of the local error limit of a numerical ODE solver that provides physically meaningful
numerical solutions; 3) the criterionfor determining the stiffness of a given Cauchy problem from initial data; 4) the
approach to parameter identification utilising simultaneously several datasets; 5) the software "KinFitSim" which
allows modelling homogeneous chemical reactions and identification of their parameters. "KinFitSim" is being used
in 5 major scientific institutions worldwide. The results of this study may be applied to the solution of various
physicochemical and biochemical problems involving homogeneous chemical processes.
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