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V. BimomocTi npo guceprauiio

Mosga guceprarii:
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Tema gucepranii:

1. Po3B's13aHH4 33724 AUHAMIKU C(DEPUYHOTO Tijzla 3MiHHOi Macu

2. Solution of problems in variable mass spherical body dynamics

Pedepar:

1. O6'eKTOM [OCHIITIPKEHHS € PyX OJHOPiZHOro cepuYHOro Tijla 3MiHHUX pPO3MipiB, sIKe MOXKe 00epTaTUCh, y
ra3oBOMy cepefoBuILi. MeTa i 3aa4i JOCiIKEHHS: METOI0 NOCiI’KEHHS € po3poOKa MaTEMAaTUYHUX MOJEJIEN PyXy
OHOpigHOTO cPeprUyHOro Tijla, 3MiHa MaCH SIKOTO I10B's13aHa 3i 36iJIbIeHHsIM 2060 3MEHIIEeHHSIM 10ro pafiyca, Ta
3HAXO/I’KEHHS aHAJTITUYHUX PO3B'SI3KiB [MOCTABJIEHUX 3a7ia4. MeTonu OCiIKeHHS, IPUNHSTI B pOOOTIi, CKIaIal0Th
KOMILJIEKC TOYHUX | HAOIMKEHUX aHaiTUYHUX METOAiB Teopii audepeHLianbHuX piBHsIHb. HaykoBa HOBU3HA
OTPUMAHUX Pe3yJIbTaTiB: pO3POOJIEHO MATEMATUYHY MOJEND | METO/, aHATIITUMHOTO PO3B'SI3aHHS HEJIiHINHOTO
nudepeHLiaspHOTO PiBHIHHSA 3i 3MiHHUMU KoedilieHTamu y QyHKIisIX Beccers, ske onucye BepTUKAIbHUN PyX
cepryHoro Tijzia 3MiHHOro po3Mipy Ta MacH, Ipu KBaJPaTU4HIN 3a/1e5KHOCTI aepOHaMiYHOI CHJIX Bifi, MIBUIKOCTI
[I0JIbOTY; BUSIBJIEHA HEMOHOTOHHICTb IBUAKOCTI [IOJILOTY Ta BUBHAYEHO YMOBU HASIBHOCTI €KCTPEMYMY IIBUAKOCTI.
[IpakTr4yHe 3HAYEHHS OJIEP>KaHUX Pe3yJIbTATiB: OJl€P>KaHi pe3yIbTaTu MOXKYTb BUKOPUCTOBYBATUCS TP OLiHIT

IIBUAKOCTI Ta AJIbHOCTI MOJIbOTY BOTHETACHUX PiJJUH 3 ypaXxyBaHHSM KOHBEKTHMBHUX IOTOKIB. 3a pe3yJibTaTaMu



IUCepTaLiffHOTO JOCJiIPKEHHS OTPUMAHO aKT BIPOBAPKEHHS B HAYKOBO-A0CIiIHY PO6OTY IHCTUTYTY pobieM
MamuHoOynyBaHHS iM. A.M. IlinropHoro: "Po3po6Ka aJropuTMy MOAEIIOBAaHHS CUIOBUX QYHKIIIH 171 aHaJi3y

3B's13aHUX HaBaHTaXeHb Ha esniemeHTu KI'Y ¢ KA "Crnektp-YO".

2. The object of investigation is the motion of a homogeneous spherical body size variables, which can rotate in a
gaseous environment. The purpose and objectives of the study: the purpose of research is to develop a
mathematical model of homogeneous spherical body mass change is associated with an increase or decrease its
radius and to find analytical solutions to the problems. Methods of research adopted in the complex are exact and
approximate analytical methods of the theory of differential equations. Scientific novelty of the results: a
mathematical model and analytical method of solving nonlinear differential equations with variable coefficients in
the Bessel functions, which describes the vertical motion of a spherical body of variable size and mass, with a
quadratic dependence of the aerodynamic force on the speed of flight discovered nonmonotonic flight speed and
the conditions for existence extremum of the velocity of vertical motion of a spherical body. The practical
significance of the results: the results can be used in assessing the speed and range of fire extinguishing agents,
taking into account the convective flow. According to the results of the research was obtained in the act of
introducing the research work of the Institute of Mechanical Engineering. A.N. Podgorny: "Development of
simulation algorithm of power function for analysis of associated loads on the elements of space payload with the
spacecraft," Spectrum-UF.
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