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Pedepar:

1. O6'eKTOM HOCIIKEHHS € BiIbHI KOJIMBAHHS 6araToUapoBUX MOJIOTHX OO0JIOHOK Ta MJIACTUH CKJIAHOI POPMMU B
I1aHi. MeTo poO6OTH € CTBOPEHHS €(PEKTUBHOTO METO/Y LOCJIiI)KEHHS BiIbHUX KOJIMBaHb 6araToUapoBUX
II0JIOTMX OOOJIOHOK Ta IJIACTHH, & TAKOXK PO3POOKa IIPOrPaMHOro 3abe3e4eHHs [J1s1 PO3B'3aHHS BKa3aHOTO KJIacy
3a/1a4. 3arajJibHUMM 3aC006aMU OCTII)KEHHSI € BapialiiiHi MmeTony, Teopis R-PyHKIi Ta 009UCII0OBabHI

MeTtonu. TeopeTruyHi pe3yabTaTy pOOOTH MOJISATal0Th B CTBOPEHHI €(DEKTMBHOTO METOMY LOCJIiIKEHHS BiJIbHUX
KOJIMBaHb 6araTolapoBUX MOJIOTMX 0O0JIOHOK Ta IJIACTUH CKJIaAHOI (POPMHU, 0 6a3yeThCS HA CYMiCHOMY
BMKOPHMCTaHHI BapialliliHuX MeTo/iB Ta Teopii R-PyHKLi B pamKax KJIaCUYHOI Ta yTOYHEHOI Teopill. [IpakTuuyHUM
Pe3yJbTaTOM POOOTU € PO3POOKA aJITOPUTMIB i IPOrPamMHOrO 3a6€3MeYEHHY, SIKE J03BOJIsI€E aBTOMATU3YBaTU NIPOLEC
PO3PaxyHKY BiJIbHMX KOJIMBaHb 6araTOMApPOBUX MOJIOTUX OOOJIOHOK Ta MJIaCTUH. HaykoBa HOBM3HA POOOTH NOJISITAE

B TOMY, 110: -BIlepie Ha 6a3i Teopii R-QyHKIIill po3pobieHo epeKTUBHUI METO L AOCIiKEHHS BiIbHUX KOJIMBaHb



6araTomapoBUX MOJIOTMX OO0JIOHOK Ta MJIACTMH CKJIANHOI POPMHU B IJIaHI y paMKax KJIACUYHOI Teopii; -
3aMpONIOHOBAHUI METOJ, y3araJabHEHO Ha 3a/1a4i IIPO BiJIbHi KOJIMBaHHS 6araTomapOBUX MOJIOTUX OO0JIOHOK Ta
IIJIACTHH, 110 PO3IJISIAITHCS B PaMKax YTOUHEHOI Teopii; ~pO3BUHYTO KOHCTPYKTHBHI 3aco6U Teopii R-pyHKLil nis
PO3IJISIHYTOTrO KJIacy 3aay y BUIJIsi TOOYIOBAaHUX CTPYKTYP PO3B'SI3KiB 1J1s1 Pi3HOMAaHITHUX KPallOBUX YMOB; -
CTBOPEHO 6a3y 3HaHb 17151 3a7ia4 NP0 BijIbHI KOJIMBAHHS 6araTomapoBUX MOJIOTMX OO0JIOHOK Ta IJIACTHH, SKa MiCTUTb
B co0i BapialifiHi MOCTaHOBKY BKa3aHOTO KJlacy 3ajiay, aHaJITUYHi BUpa3y AJ1s1 OOYMCIIEHHS eJIeMEHTiB MaTpHULlb
PiTna, CTpyKTypy po3B'43Ky, 10 3aJ0BOJILHAIOTh 3a[1aHi KpaliOBi yMOBH ; ~pO3B'A3aHO HOBI 3a71a4i I1pO BJIACHI
KOJIMBaHHS 6araTolapoBUX I0JIOTUX 0O0JIOHOK CKJIAJIHOI IJIAaH(POPMU 3 METOIO BU3HAYEHHS 3aKOHOMIpHOCTEeN ixX
[IOBEJiHKY B 3aJI€KHOCTI Bifl, reOMeTPUYHOI iHpopmaliii, cloco6iB 3aKpinyieHHs, KiJIbKOCTI Ta KyTa [IOBOPOTY 1IapiB,
BJIaCTUBOCTEN MaTepiasny.[1naHyeTbcs BIPOBAIKEHHS PE3YJbTaTiB POOOTH y TPOMUCIOBOMY KOMILIEKCI,
pe3yJIbTaTy JUCepTaliiHOl pO6OTH BUKOPUCTOBYIOThCS y HAYKOBUX fociizpkeHHax HTY "XIII", a Takox npu
BUKJIaJIAaHHI Kypcy "PiBHSHHS MaTeMaTu4HoOi (Pisuku" a4 cneuianbHOCTi "[JuHamika Ta MilHICTb". Pe3yibraTi
IOCJTiIKeHb MOXKYTb OyTY BUKOPUCTaHI IIPU NIPOEKTYBaHHi 6araTomapoBuX eJIeMEeHTiB KOHCTPYKLiii B

AepOKOCMIYHi ranysi, IpOMUCIOBOMY Oy iBHUIITBI, aBBTOMOOi/IbHII TPOMUCIIOBOCTI.

2. Object of research - free vibrations of multilayer shallow shells and plates complex form in the plane. The
purpose of work - creation of an effective method of research of free vibrations of multilayer shallow shells and
plates, and also development of software for solving of indicated class of problems. General means of researches
are the variational methods, theory of R-functions and computing methods. The theoretical value of work consists
in creation of an effective method of research of free vibrations of multilayer shallow shells and plates complex
form which based on variational methods and theory of R-functions within the framework of classical and refined
theories. A practical outcome of work is development of algorithms and software which allows to automate
process of calculation of free vibrations of multilayer shallow shells and plates. The scientific novelty of work
consists in the following: for the first time on the basis of the theory of R-functions and variational methods the
effective method of research of free vibrations of multilayer shallow shells and plates with complex form in the
plane is developed within the framework of the classical theory; the offered method is generalized on problems
about free vibrations of multilayer shallow shells and plates which are considered within the framework of the
refinad theory; the design facilities of the theory of R-functions for the considered class of problems as
constructed structures of the solutions for different boundary conditions are advanced; the knowledge base for
problems about free vibrations of multilayer shallow shells and plates with complex form in the plane including
variational statement of the indicated class of problems, analytical expressions for calculation of elements of a
Ritz's matrix , structures of the solutions satisfying to given boundary conditions is created; the new problems
about vibrations of multilayer shallow shells and plates with complex form in the plan are solved with the purpose
of detection of regularities of their behaviour depending on the geometric information, boundary condition,
quantity of layers and angle of their turn, properties of a material. The introduction of outcomes of researches in
an industrial complex is planned, the outcomes of a thesis are used in scientific researches NTU "KhPI", and also at
an exposition of a course " Equations of mathematical physics " for a speciality " Dynamics and strength ".The
outcomes of research can be used at designing of multilayer elements of designs in aerospace branch, industrial
construction, motor-car industry.
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