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MOJIEJIUPOBAHUE CKOPOCTU METEOPOUI0OB
Ilasnos B.J[.

Annotanus: Llens uccienoBanust — aHAINTHYECKOE ONMCAHUE ydacTKa OaNTMCTHUECKOH TPAaeKTOPHH, COOTBETCTBYIO-
IIEr0 HOPMAJIbHOMY TTaJCHUIO METCOPOHAOB MM KOCMUYECKOT0 anmapara Ha IIOBEPXHOCTh Oe3aTMOC(hepHOH ITaHEeTHI.
ITpu 3TOM ABMXKEHHE HOPMAJIBHO NAAAIOIIETO Tella XapaKTEPHU3YeTCsl BO3PACTAIOIINM YCKOPEHHEM CBOOOIHOTO Maje-
HUSL. 3ajgada O CKOPOCTH, BPEMEHH M YCKOPEHHH HOPMAJbHOTO NMAJACHHS TeJla Ha TOBEPXHOCTH IUIAHETHI NMPH OTCYT-
CTBHHU aTMOC(ephl CBOOUTCS K peleHuto AudhepeHnnanIsHOr0 YpaBHEHUS! BTOPOTO MOPSAKa, KOTOPOE pElIaeTcs CTaH-
JTApTHBIM METOJIOM. B paboTe momydeHo BpeMEHHOE ypaBHEHHE ABIKCHHUS HOPMAJbHO IAJAIOIIEro Ha MOBEPXHOCTh
IUTAHETHI TeJla TIPH OTCYTCTBUU aTMOC(EpPHI, a TaK)ke BPEMEHHBIE YPaBHEHHUS €r0 CKOPOCTH U ycKopeHus. [lomydeHHble
pe3yNbTaThl MOTYT OBITH TOJIE3HBI MPU pacdyeTax CKOPOCTH METEOPOWIOB M MACCHUBHOTO TPaBUTAIMOHHOTO MaHEBpa
IIPY MEXIUIAaHETHBIX IOJIeTaX W pacueTax OTBECHOTO MaJEHHs HEOONBIINX HEOECHBIX TeJl U OTPa0OTAHHBIX JIEMEHTOB
KOHCTPYKINI KOCMUYECKHX aIllapaTos.

KiroueBble cjioBa: MiaHeTa, TEJIO, ypaBHEHUE IBUKEHUS, CKOPOCTb, YCKOPEHHE, Macca, pacCTOSIHUE.

BBenenue

B ocnoBe pacuera ckopocTH MeTeopoumoB [1-3] M MACCHUBHBIX TI'PaBUTAIMOHHBIX MaHEB-
poB [4-6] npr MEKIUIAaHETHBIX ITOJICTAX JIE)KUT PEXKHUM JIBHIKEHUS 110/ JICHCTBUEM CHJIBI TATOTCHHSI
Hebecusix Tei [7-10].

Ecnu nepemMelneHre Tena npy MaJeHud IPeHeOpeKUMO MajIo [0 CPABHEHHUIO C PACCTOSTHHEM
70 IIEHTpa TATOTEHHUS, TO YCKOPEHHE CBOOOIHOIO MMajeHHs SBJISETCA MPAKTHYECKH HEM3MEHHBIM.
ITpu >TOM 3a/a4a yCTAHOBJICHHSI ITapaMETPOB MMaJCHHs HE MPEACTABIAET TPyAHOCTH. Jlamee sTor
Cllydail He pacCMaTpUBAETCSL.

3agaya 0 CKOPOCTH U BPeMeHHU MaJIeHUus TeJia
[Tagaromiee B Bakyyme TEJIO UMEET YCKOPCHHE

d?r M 1
a=—=-6G—; 1)
dt? r2
rne G — rpaBUTAIMOHHAS TIOCTOSIHHAS, M — Macca TUIaHEeThl, I — MTHOBEHHOE PACCTOSIHUE MEKIY
TEJIOM H IICHTPOM IuTaHeThl. McxomHoe paccrostare paBHO R. 3HaK «—» 00yCIOBICH MPOTHBOIIO-
JIOXKHBIMH HaIPaBJICHUSMHU BEKTOPOB a | I. Macca Tena nmpeHeOperX MO Majia 1o CPaBHEHHUIo ¢ M.

Huddepennmanbaoe ypapaeHue (1) pemaercst ciaeayromum o0pa3om.
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WHterpai 1eBoil 4acTU UMEET BUJL:
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W ckomsblii HHTETpaI paBEeH

J

IIponozkeHne pelieHUs UCXOAHOI 3a1a4u
HNuterpupoBanne nuddepennuanpHoro ypasHeHnus (4) B coorBeTcTBuu ¢ (5) maer

CTY gy = (a + barctg |22 — b 0+ C (5)
P x = (a + b)arctg Py (b—x)(a+x) .
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Ot1o pemenue auddepeHnranbHpIX ypaBHeHUN (4) u (1) sBAsSeTCS ypaBHEHUEM JIBHIKEHUS
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3710 BpeMeHHas (yHKIMSA CKOpOCTU. [ moiydeHus: BpeMEeHHOW (DyHKIIMM YCKOpEeHHs clie-
nyer (1) moacraButs B (7).
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ITpumep 6 2
B kauectBe muanethl paccmarpusaercs Jlywa: R, =1,737-10 m, M =7,348-10 «r.
11 7
G=6,67410 w™*(kr-c?). R=10 M, 94TO COOTBETCTBYET BBHICOKOH IMOYTH KPYrOBOH OKOJOIOJISAP-
HO opOuTe BOKpYyT JIyHEIL
B cootBerctBum ¢ (7)
s 1,737 - 10°

107 [ = — t
2~ MY {10 = 1,737) - 106

++/1,737 - 106(10 — 1,737) - 106 =

2:6,674-10711.7,348 - 1022 T
107

Ilepuon naneHus Tena Ha HOBEPXHOCTh JIyHBI paBeH

T=1.53510" ¢ =2,558-10° mun. = 4.253 4.
B cootBercTBuH ¢ (8) CKOPOCTH Tena y HoBepXHOCTH JIyHBI paBHA

V= —\/2 6,674 - 10711 - 7,348 - 1022

1
1737 10° 107 = 2160 m/c.

3akirouenue

[Tonmy4yeHHbIE pe3yabTaThl MOTYT OBITH TIOJIE3HBI IIPU PacyeTax MaCCMBHOTO TPABUTAIMOHHOTO
MaHeBpa HpI/I MCXKIIIAHCTHBIX ITOJICTaX U pacquaX OTBCECHOI'O IaacHuA HG6OJH)HII/IX H€6CCHI)IX TSI
Y OTPa0OTaHHBIX AJIEMEHTOB KOHCTPYKIIMI KOCMHYECKUX aIllapaToB.
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INFORMATION ABOUT THE PAPER IN ENGLISH

FORMULAS FOR CALCULATING THE SPACE VEHICLE GRAVITY MANEUVER
Pavlov V.D.

Abstract. The purpose of the study is an analytical description of the normal fall of a body on the surface of a beatmos-
pheric planet. In this case, the motion of a normally falling body is characterized by an increasing acceleration of gravi-
ty. The problem of the speed, time and acceleration of the normal fall of a body on the planet's surface in the absence of
an atmosphere is reduced to solving a second-order differential equation, which is solved by the standard method. In
this work, the time equation of motion of a body normally falling on the surface of the planet in the absence of an at-
mosphere, as well as the time equations of its speed and acceleration are obtained. Expressions for distance, speed and
acceleration are obtained as implicit functions of time. The results obtained can be useful in calculating the normal inci-
dence of small celestial bodies and spent structural elements of spacecraft.

Keywords: planet, body, equation of motion, speed, acceleration, mass, distance.
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