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V. BizomocTi npo gucepraniio
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1. JlekoMno3uliisg Ta MeXaHiYHi aHaJIoTii B JiHIHHUX IMHAMIYHUX CUCTEMax

2. Decomposition and mechanical analogies of linear dynamical systems

Pedepar:

1. Inceprarifina po60Ta IpUCBIYeHa JEeKOMIIO3UIIii Ta M06yA0Bi MEXaHIYHMX aHAJIOTIH B JIHIMHUX AUHAMIYHAX
cUCTeMax NapHoro nopsaaky. OTpMMaHo y3araJbHEHY TEOPEMY [P0 MEXaHIYHY aHAJIOTIIO 171l CUCTEMHU 3
KepPyBaHHAM. PO3IJISHYTO JIiHIHY iIMITyJIbCHY CUCTEMY Ta OTPUMAHO YMOBHU ITOOYA0BH ii MEXaHIYHOI aHaIOrii.
3HaiiIeHo KJ1ac TaKuX CUCTEM, IJIs1 IKUX TakKa No0yoBa MOxJMBa.OTPUMAHO MEXaHiuHy aHaJIorilo NpeLeciiHuX
PIBHSIHB PYyXY IpOCKOMIYHOI cuCTEeMMU. [JOCTiIKEHO BIACTUBOCTI MaTPULii IEPETBOPEHHS 10 KAHOHIYHOI
dpobeHiycoBoi popmu, NOGYLOBAHO AJITOPUTM PO3KaAy ii B JOOYTOK eJleMeHTapHUX MaTpullb. OTpUMaHO
HeOoOXi/iHi i JoCcTaTHI YMOBM PO3KJIaZly MaTpULi MexaHiuHoi aHasorii B 1o6yToK maTpullb ®pobeHiyca. 3acToOCOBaHO
TEOPil0 MEXaHIYHUX aHAJIOTIN IO JOCIiIPKEHHS CTIMKOCTI MEXaHIYHUX CUCTEM. BibIIiCTh OTPUMaHUX TEOPETUYHUX
PEe3yJIbTATiB MPOLIOCTPOBAHO YMCJIOBUMU ITPUKIIAIAMU.

2. The dissertation research is devoted to the decomposition and construction of mechanical analogies in linear
dynamic systems of even order. A generalization of the theorem about a mechanical analogy for the system of
governance. It is shown that after application of the transformation as a result of decomposition of the original



system into two, only one of them has a mechanical analogy. We compute the order of the matrix analogy without
their direct construction. Consider the linear impulsive system and the construction of its terms received a
mechanical analogy. We found a class of systems for which such a construction is possible. An analogy of
mechanical equations of motion of the gyroscopic precession of the system, making it possible to establish
analytical matrix relations between the matrices of gyroscopic forces in the full system and by its precession
equations. Investigate the property of the transformation matrix to the Frobenius canonical form, we have
constructed the algorithm of decomposition of a product of elementary matrices. The results obtained may move
without significant changes in the linear time-varying systems in the form of Frobenius. Obtained necessary and
sufficient conditions for the decomposition of the matrix of the mechanical analogy of the Frobenius matrix
product. We show the application of the theory of mechanical analogies to the Research of stability of the
mechanical system. Most of the theoretical results is illustrated by numerical examples.
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