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V. BizomocTi npo gucepraniio
MoBga guceprariii:
Koau TeMaTHYHHUX PYyOPHK: 27.29.17

Tema gucepranii:
1. HeniHiMHi MOZI€J1i X€MOCTaTHOTO BUPOOHULITBA 3MilIaHUX KYJIbTYP 3 KOMEHCAJIbHOIO B3aEMOJIE€I0

2. Nonlinear models of chemostat production of mixed cultures with interaction of commensalisms

Pedepar:

1. V po60Ti mpoBefeHo SIKiCHUIA Ta KiJIbKiCHUIN aHasli3 IBOX MTUHAMIYHUX MaTEMAaTUYHUX MOJeJIel B3aEMOIII0UNX
NOMYJISILH 32 TUTIOM KOMEHCasIi3My, sIKi KOHKYPYIOTb 32 OJIMH CyOCTpaT, B HENl€PEPBHIll KyJIbTYpi, 1[0 Jajo
MOXJIMBICTb PO3B'SI3aTU 33[1a4i KEPyBaHHS Ta OTPMMATH ONTUMAaJbHi yMOBU BUPOIIyBaHHSI. OCHOBHUMU METOAMU
IOCJIiIPKEHHS TaKuX MoJieJiel € sKiCHa Teopisl AudepeHLianbHUAX PiBHSIHb Ta Teopis 6idypkauiil. Po3pobieHo
MaTeMaTUYHy MOZeJIb Y BUIJISIZI CUCTEMU TPEThOI'O NOPSAKY HeNiHiIHMX nudepeHIiabHUX PiBHSHbD, sIKa OIUCYE
BMPOOHMLITBO 3MilIAHOI KYJIbTYPH, IO CKIAAAETHCS 3 ABOX KOHKYPYIOUMX 32 OJUH CYOCTPaT BUiB, 3 KOMEHCAJIbHOIO
B32€EMO/Ii€I0 B HENEPEPBHOMY KyJIbTHUBaTOpPi. OGUMCIIEHO BCi CTalliOHapHi CTaHU ABOX IUHAMIYHUX MOJesen Ta
IOCJIiIKeHO ix Ha CTilKiCcTh, OTpUMaHO 0OMeXXeHHs Ha BXinHi gaHi. [IpoBeneHo aHani3 SKicHUX 3MiH y AuHaMII]
IOCJIiIPKyBaHUX CUCTEM, 3yMOBJIEHUX BapialliiMH JEKiJIbKOX [1apaMeTPiB, 32 JOIIOMOI0OI0 METO/IIB TeOpii

6ipypkauiil. Habysy noganpioro po3BUTKY METOAM ONTHMAaJILHOTO KEPYBaHHS XEMOCTaTHUM BUPOOHULITBOM.

2. The qualitative and quantitative analysis of two mathematical models of populations with interactions of
competition and commensalisms in the throughput system is conducted in the thesis. This analysis gave the



opportunity to solve the problem of control and to achieve optimal conditions of cultivation. The theory of
differential equations and the theory of bifurcation are the basic methods of the investigation of such models. The
mathematical model is offered as the system of the third order of the nonlinear differential equations, which
describes production of mixed culture, consisting of two populations competing for the unique substrate with
interactions of commensalisms, in the chemostat. All possible stationary states of two systems are found and
examined for stability. Limitations of the growth characteristics and entering flows of the substrate and product
are received. The analysis of the qualitative changes in the dynamics of investigating systems which were
conditioned by variations of several parameters is conducted by means of the methods of bifurcation. The
methods of the optimal control of the chemostat production have developed further.
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