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Pedepar:

1. Inceprariito NpUCBSIYEHO JOCIIIKEHHIO MaTeMaTUUYHNX MOJeJIel], ONIMCaHUX CUCTeMaMi AudepeHLiaabHIX
PiBHSIHb 3 YACTUHHUMU NOXigHUMU 3 nicisigiero. CrioyaTKy y po6oTi pO3IJIsiHyTO clieliabHi (QyHKIi, 10 Ha3BaHi
3ali3HIOBAJILHUM €KCIIOHEHIIiaJIOM, 3alli3HIOBAJIbLHUM CHHYCOM Ta 3alli3HIOBAJIbHMM KOCUHYCOM Ta JIiHilHi
CTalliOHAPHI PiBHSAHHY [IEPIIOrO Ta APYroro MOPSIKIB i3 YMCTUM 3alli3HIOBaHHAM. OTPUMAaHO PO3B'I3KU Bill[IOBITHUX
3agay Kouui. JIBa siHIAHO HE3aJI€KHI PO3B'A3KM OTPMMAHO 3a JOIIOMOTO iTepaliiiHOro MpoLecy AJis JIiHiHOTO
CTaljOHAPHOTO PiBHSHHS PYroro NOpsiKY, SIKe MiCTUTS i 3amnizHioBaHHS (a30Boi KOOPAWHATY, i KOOPAUHATY 6e3
3ani3HoBaHHs. [lajli pO3IJsSiHyTO cCUCTeMU Iu(epeHLialbHUX PiBHSAHD 3 YaCTUHHUMU MOXiIHUMH IIE€PIIOTO OPSIKY.
[IpencraBneHo po3B'sa3kU 3aAadi Ko 711 CUCTeM 3 OJHMM CTaJIMM 3alli3HIOBAaHHSM. PO3IJISIHYTO BUNIAJKU CUCTEM
i3 3ani3HIOBaHHSIM Y (a30BUX KOOPAMHATAX, Y IOXIIHUX Bif (a30BUX KOOPIAMHAT Ta CUCTEMU i3 YNCTUM

3ani3HoBaHHIM. Halibinbie yBaru NprucBsiueHo JOCIiKEHHIO CUCTeM IrudepeHLiabHUX PiBHSHD IapabosivyHoro



TUILY i3 CTaJIMM 3ani3HioBaHHAM. OTPUMaHO PO3B'A30K MEPLIOi KParoBOoi 3aadi 4JIs1 CUCTEM i3 OLHUM CTAJIUM
3aMi3HIOBAHHSIM TPY MOXiIHil, CUCTEM i3 3ami3HI0OBaHHSIM TP (Ha30Biil KOOPAUHATI Ta CUCTEM i3 YUCTUM
3ani3HOBaHHIM. JlocifykeHa 301KHICTb psiB, y BUIVISAL SIKUX NIPEICTABIEHO PO3B'SI3KU BiJIIOBIIHUX CUCTEM.
Taxox BOCiIKyIOThCS TPO6IeMU KepyBaHHs. OTpUMAaHO PO3B'SI30K 337avi (PiHITHOTO KEPYBAHHS CUCTEMAMU
11apaboJIiYHOTro TUILY i3 3aMi3HIOBAHHSM IIPU MOXiAHIN, Ipy (Pa3oBiilt KOOPAMHATI Ta B CUCTEMAX i3 YUCTUM
3ani3HoBaHHIM. [IpoBeieHO JOCiIKEHHSs CUCTeM TinepOosiyHOro TUIly i3 OZHUM CTAJIUM 3aIli3HIOBAHHSIM.
OTpumaHo IpeCcTaBleHHs PO3B's3Ky NEPILIOi KpailoBoi 3a7adi Ta 3HalAeHO QPYHKIIiI0 KepyBaHHS TinepoosivHuMU

CHUCTEMaMMU.

2. The aim of the thesis is devoted to studying of mathematical models described by systems of delay partial
differential equations. The special functions, called the delay exponential function, delay cosine and delay sine
were used for solving the Cauchy problem for linear stationary delay equations of the first and second order. Using
an iteration process two linear-independent solutions were obtained for the linear stationary delay equation of the
second order with phase coordinate without and with delay . Using results obtained for ordinary equations,
systems of partial differential equations of the first order were considered. The Cauchy problem was solved for the
systems of equations with one constant delay. The cases of systems of equations with delay in phase coordinates,
in the derivatives of the phase coordinates, and with pure delay are considered. Then the first boundary value
problem was solved for the system of the delay parabolic equations for the different cases of delays. Theorems of
converges of the obtained solutions are proofed. The finite control problems were solved for the systems of
parabolic delay equations. Also the systems of the hyperbolic equations were studied and the control problems for
such systems were solved.
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