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Pedepar:

1. O6'eKT moCiIpKEHHS - HeJliHiMHI HecTallioHapHi [IpoLeCcU B TEHHUX PETYJIITOPHUX Mepeskax. MeTa NoCIIiiKeHHs
- NigBUIIEHHS €(PEKTUBHOCTI NIpoLecy ineHTudikalii JuHaMiYHMX F€HHUX PETYyJISITOPHUX MEPEX 3a PaXyHOK
PO3pOOKU HOBUX MOZeJieil, METOIIB 1Sl pPO3B'I3aHHS 33/a4i T0o6ymoBY ribpuHMX IMyHHUX cucTeM. MeTonu
IIOCJIiIKEHHS: METO/IM Teopii UMOBIpHOCTE! i MAaTeMaTUYHOI CTaTUCTUKH, Teopii rpadiB, €BOIOIINHNX aJIrTOPUTMIB,
CHACTEMU HeJHINHMX AU epeHLiTHIX PiBHSIHB, TeOpii HEMPOHHUX MEPEX, Teopii BEMBJIETiB, METOiB IPOEKTYBaHHS
Ta peasisauii iHpopMaLifiHUX CUCTEM aBTOMAaTU3allii HAYKOBUX JOCIIXEeHb. Briepme po3po6yieHo riopuiHni
METOJ], pEKOHCTPYKLIi TpaBoi YaCTUHY CUCTEMU 3BUYaNHUX Nu(epeHLiaIbHUX PiBHSIHbB, SKUH BUKOPHUCTOBYETHCS
L7151 OTIUCY IMHAaMIKU FreHHUX PEryJsiTOPHUX MEpeX, Jie 111 00YMCIII0BaIbHOI MoZiesti oOpaHa BeliBleT-HelpOHHa

MEPEKa, AKa HaBYaA€THCA 3a JOIIOMOT0I0 aJITOPUTMY KJIOHAJIbHOI CeJIeKIIii; METOL Tpchcpopmaui'l', 10 mO3BOJIAE



IIOCJIIOBHO TpaHC(HOPMYBATU IIPOCTIp PillleHb IPYU PEKOHCTPYKLii TeHHUX PETYISATOPHUX MEPEX Ha OCHOBI JAHUX
4acoBUX psAiB podisiB eKcIipecii reHiB AJ1s MOIMyKy B3a€MO3B'3KiB MisK KOMIIOHEHTaMU F'€HHUX PeryJaTOPHUX
Mepex . OTpuMasy NOJaNbIINN PO3BUTOK: MPOLEyPa PEKOHCTPYKLii FeHHOI PEryJIATOPHOI MEPEXi 3aBIAKN
BMKOPHMCTAHHIO aJITOPUTMY KJIOHAJIBHOTO Bif0OPY Ta TPUTOHOMETPUYHOI AU epeHLiiHOI €BOJIIOL|; iHTyKTUBHI
MEeTO/M WIiIbHICHOI KylacTepu3allii 32 paxyHOK 06'€IHaHHS i BUKOPMCTaHHS IBOKPOKOBUX IIiJIbHICHMX aJIFOPUTMIB,
1110 J03BOJISIE BUAAJIATU HeiHpopMaTUBHI reHu rpu o6po61ii nanux mikpouiniB ITHK. YnockoHaneHo MmeTonu
ribpupusanii anropuTMiB KJIOHaJIBHOTO BiiOOpy Ta HudepeHLiiHOi eBoIoLii IPY peKOHCTPYKILii FeHHUX
PerysITOPHUX MepeX. 3alPOIIOHOBAaHU MiAXiA 703B0JIs€ 3611bNUTY 36KHICTD 1 TOUHICTD aITOPUTMY ONTHUMI3aLii
Mpy PO3B'sI3aHHI 3a71ad4i ineHTudikarii S-cucremu.

2. The object of the study is nonlinear nonstationary processes in gene regulatory networks. The purpose of the
study is to increase the efficiency of the dynamic gene regulatory network identification process through the new
model's development, methods for solving the problem of building hybrid immune systems. Research methods are
probability theory methods and mathematical statistics methods, graph theory methods, evolutionary algorithms,
systems of nonlinear differential equations, neural network theory, wavelet theory, methods of design, and
implementation of information systems for research automation. For the first time, a hybrid method of
reconstruction of the right part of the system of ordinary differential equations was developed, which is used to
describe the gene regulatory network dynamics, where a wavelet neural network is studied for the computational
model; transformation method, which allows to consistently transform the solution space in the reconstruction of
gene regulatory networks based on the data of time series of gene expression profiles to search for relationships
between the components of the timing. Further development was received: the procedure of the gene regulatory
network reconstruction due to the use of the clonal selection algorithm and trigonometric differential evolution;
inductive methods of density clustering by combining and using two-step density algorithms, which allows you to
remove non-informative genes when processing data from DNA microchips. Methods of clonal selection
algorithms hybridization and differential evolution in the gene regulatory networks reconstruction have been
improved. The proposed approach allows increasing the convergence and accuracy of the optimization algorithm
in solving the problem of the S-system identification.
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