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Ha3sBa po6oTH yKpaiHCBHKOIO:
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CHUCTEM piBHOFO LliJIbOBOFO IMPU3HAYEHHS 3d KOMIIJIEKCHUX HABAHTA’)KEHDb

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Modeling and development of methods for calculating the rational functioning of constructional elements and
systems of various purposes under complex loads

Pedepat yKpaiHCBKOIO:

B npoueci BUKOHaHHS NIEPUIOTo €Taly OTPMMAHO Taki pe3ysbTatu: 1. [106y10BaHO MaTEMATUYHY MOJIEJIb IIOBEiHKI
3aMKHYTUX BEJIMKOTabapUTHUX TOHKOCTIHHMX KOHCTPYKLI# 3i CKJIA[HOIO reoMeTpi€lo 3a Aii BHYTPilIHiX piBHOMIPHO
PO3MOiJIEHOrO Ta riAPaBIiYHOrO TUCKIB. 2. [II11X0M BUKOPUCTAHHS METO/ly CKIHU€HHUX €JIEMEHTIB pO3pO6JIEHO
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KOCMiuHOi TexHiku 3rigHo 3nanumu Bif [T «kKoHcTtpykTopebke 610po «IliBnenHe» im. M.K. fnresns». Bupobsieno
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yMOBaMHu. 6. BCcTaHOBJIEHO ONTHMAaJIbHI 32 Li/IbOBUMU [TOKa3HMKAMU KPUTEPIi AJ151 CTBOPEHHSI(PYHKIIOHATBHUX
MarepiaiB 3 METOIO 3a0e3MeYeHHs NIOTPIOHMX eKCIUIyaTalliHMX [IOKa3HUKIBEJIEMEHTIB Cy4aCHOI TeXHIKY, NpuamiB
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MarepiasiB i KOMIIO3UTHUX BUPODIB 3 PEryIbOBAHOIO TEIJIONPOBIAHICTIO, TEPMOAE(OPMATUBHICTIO i
TEPMOMILIHICTIO, @ TAKOX ONTHUMAIbHUX PEXUMIB eKCILTyaTallii BUpO6iB 3a €KCTPEMaJIbHUX TETJIOBUX i MEXaHIYHUX

HaBaHTaxkeHb. 9. OTPUMaHO YMOBU aCUMIITOTUYHOI CTIKOCTI piBHOMIPDHOTO 06€pTaHHSI IPY>KHOT'O TBEPZOTO Tija.

Pedepar aHr1ilicbKOIO:

At the first stage, the following results were obtained: 1. A mathematical model of the behavior of closed large-
sized thin-walled structures with complex geometry under the action of internal uniformly distributed and
hydraulic pressures was built. 2. By using the method of finite elements, an appropriate support for the calculation
methodology of such structures has been developed as the basis of their computer models. 3. The methodology for
determining the actual destructive loads of the specified structures, taking into account the data of non-
destructive experimental tests, was developed. 4. The strength of the shell structures of the complex shape of the
developed domestic rocket and rocket-space technology was studied and the destructive loads were determined
in accordance with the documents issued by the State Enterprise "Design Bureau "South" named after M.K.
Yangel". Recommendations on the use of the specified methodology by interested institutions have been
developed. 5. An effective method of studying the thermomechanical behavior of bodies with multi-layer gradient
coatings has been developed using a mathematical model based on the modeling of their influence by generalized
boundary conditions. 6. The optimal criteria for the creation of functional materials with the aim of ensuring the
necessary performance indicators of elements of modern technology, devices and structures have been
established. 7. Recommendations have been developed for managing the manufacturing processes of products
with properties necessary for operation. 8. Recommendations for the creation of new heat-shielding materials and
composite products with adjustable thermal conductivity, thermal deformability and thermal strength, as well as
optimal modes of operation of products under extreme thermal and mechanical loads have been developed. 9. The



conditions of asymptotic stability of uniform rotation of an elastic solid body were obtained.
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IIOKPUTTSIMU Ta OOEPTaHHSI CUCTEMMU NPY>KHO 3BS13aHUX TBEPAMX TiJl y CEPEIOBUILi 3 OIOPOM

HasBa HTII aHr/1ificbKOI0: Development of mathematical models and development of analytical and
numerical methods for solving the problems of determining the destructive loads of large-sized thin-walled
structures of modern rocket and space technology, the thermally stressed state of bodies with functional gradient
multilayer coatings and the rotation of a system of elastically bound solid bodies in a medium with resistance
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