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Summary. The article briefly presents the life and scientific activities of an outstanding
mechanical scientist, a major scientist, corresponding member of the RAS, honored professor
of Lomonosov Moscow State University Vladimir Vasilyevich Beletsky. He is rightly
considered one of the founding fathers of the Soviet and Russian school of space flight
dynamics in the theory of rotational movements of artificial and natural celestial bodies.

1 INTRODUCTION

In 2017, Vladimir Beletsky (Fig.1), an outstanding scientist and unsurpassed teacher, the
corresponding member of the RAS, honored Professor of Moscow state University, passed
away. He is rightly considered one of the founding fathers of the Soviet and Russian school of
space flight dynamics in the field of the theory of rotational movements of artificial and
natural celestial bodies.

Vladimir Vasilyevich was born on may 2, 1930 in Irkutsk. He spent his childhood in this
city and in the villages on the banks of the Angara and lake Baikal. At the age of 12, he lost
his hearing after a severe form of meningitis. In the postwar years, the family moved to
Smolensk, where Bielecki graduated from the 7th high school with a gold medal. In 1949, he
entered the mechanics and mathematics faculty of Moscow state University. In 1954 he
graduated with honors from the faculty of mechanics and mathematics of Lomonosov
Moscow State University. In the same year, V.V. Beletsky was assigned to work in the
Department of Applied Mathematics of the Steklov Mathematical Institute of the USSR AS
USSR, created by M.V. Keldysh (now the Keldysh Institute of Applied Mathematics of
RAS). This determined his scientific destiny as one of the galaxy of brilliant scientists -
representatives of the world-recognized school of space flight dynamics, founded by
M.V. Keldysh and D.E. Okhotsimsky. In his book "Theoretical mechanics and modern
technology” A.A. Kosmodemyansky wrote: "l Think that for some well-known nowadays
scientists interest in certain problems of modern mechanics arose as a result of work in
scientific circles and seminars of the mechanics and mathematics faculty of Moscow State
University. | can name, for example, the following comrades: corresponding members of the
USSR Academy of Sciences D.E. Okhotsimsky and T.M. Eneev, doctors of physical-
mathematics sciences V.A. Egorov, V.V. Beletsky, V.A. Sarychev...".

Here is how Vladimir Vasilyevich himself wrote about that time: "I felt that | was in the
midst of the brewing events in space exploration and that these events are not least maturing
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thanks to the authoritative, businesslike and purposeful activity of M.V. Keldysh. He defined
the style of research direction of the dynamics of space flight and in General the scientific
program of space research. This was done by M.V. Keldysh at all levels, up to the state. After
all, he was Chairman of the Interdepartmental Commission on space research, and then
President of the USSR Academy of Sciences. Later E.L. Akim, A.K. Platonov came to our
team, and in 1957 M.L. Lidov was appeared”. Characteristic of all his work was the practical
direction of research. Most of the results of spacecraft orbit design were implemented in
specific missions. Perhaps for this reason, the direction in which the employees of the
Keldysh - Okhotsmskiy school acted was called as the "applied celestial mechanics".

Fig. 1. V.V. Beletsky (02.05.1930-20.07.2017)

Academician D.E. Okhotsimsky wrote about that time: "When in 1953 the Department of
applied mathematics of Steklov Moscow Institute Academy Sciences USSR was organized,
Mstislav Vsevolodovich offered me to go to the Institute together with the team as the head of
the Department. Research on our subject has always been carried out here; first, it was aimed
at the development of missile technology, and then, when the air blew the possibility of space
launches, we joined in these cases from the very beginning. In 1954, when it became clear
that the time of the space age was approaching, she was already knocking at the door,
Mstislav Vsevolodovich convened a meeting of scientists and leaders of missile technology.
Apparently, as a result of the discussion at this meeting with academician P.L. Kapitsa,
Dmitry Evgenievich had the idea of passive gravitational stabilization of artificial earth
satellites, i.e. orientation of satellites at the expense of natural forces without any fuel costs
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for orientation control. The fifties years — the years of preparation and implementation of the
breakthrough into space — were years of unprecedented takeoff initiated and led by
M.V. Keldysh research in the Department of D.E. Okhotsimsky.

2 SCIENTIFIC ACHIEVEMENTS

The first researches of V. V. Beletsky became known and recognized by specialists.
Speaking on September 14, 1956 at a meeting of the Presidium of the USSR Academy of
Sciences, M. V. Keldysh in his report, talking about the stability of the relative equilibrium of
the satellite in orbit, said: "... This interesting problem of solid mechanics was solved by a
very young employee V. V. Beletsky in the Department of applied mathematics". The results
of these studies are summarized in the monograph of 1965, which, being translated into
English, and is now a Handbook of specialists.

In the introduction to his monograph V.V. Beletsky indicates that the theory of motion of
celestial bodies near the mass center in classical mechanics has developed with respect to
specific bodies (Earth, Moon) and therefore used a number of simplifications. In this case, the
influence of gravitational moments was mainly considered. The problem of the rotational
motion of artificial space objects is much more complex, because "due to the arbitrariness of
the shape and mass distribution of the object, the arbitrariness of the initial data, the many
factors affecting the movement. In addition to the gravitational moments should take into
account more aerodynamic and electromagnetic moments.

V.V. Beletsky practically opened a new branch of the celestial mechanics, simplifying the
classical formulation of problems and received as a result of such simplification the main
"scrolls” for the mechanics of rotational motion of satellites. On successful examples, he
showed how they should be used, came up with the number of interesting problems outside
these schemes, solved for the first time standard problems in the new situation. In this sense,
Vladimir Beletsky has being brilliantly solved a number of such problems, and become the
father-founder for a whole area of such problems solving, giving the scientific community the
tools for such solving.

The main results of this cycle of work are as follows. A theorem on the stability conditions
of the relative equilibrium of a satellite in a gravitational field is proved. The theory of
oscillations of a satellite in an elliptical orbit under the action of the gravitational moment was
developed. The problems has been formulated and the theory of the evolution of satellite
rotation under the influence of disturbing moments caused by the gravity gradient, the
influence of the Earth’s magnetic field, atmosphere and light pressure forces has been
developed. This theory has been applied to describe the motion of a number of the particular
artificial satellites.

V.V. Beletsky was the first who posed and considered the problem of the dynamics of the
orbital tethered bodies as a system with release from coupling.

In the same years, V.V. Beletsky for the first time in the world has been setting the general
task of determining the actual orientation of the satellite and clarifying the parameters of the
perturbing acting moments based on the results of processing the measurements of the
orientation sensors installed on Board. He developed and applied an effective method of
solving this problem (the third Soviet satellite, the “Proton” satellite, the “Electron”
satellites). This approach has been successfully used today.
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Since the early 1970s, V.V. Beletsky has conducted a series of studies of nonlinear
problems of the dynamics of rotational motion of artificial satellites and planets, taking into
account the existing resonances in their orbital and rotational motion, as well as the effect of
energy dissipation (tidal effect) on the formation of a modern picture of the rotation of
planets, taking into account the probability of capture in existing resonances [11]. The
resonance theory of "generalized Cassini's laws" of planetary rotation was developed by him,
which gives a rigorous justification of the empirical Cassini's laws for the moon's
rotation (1693).

The main results of Beletsky's scientific activity also include deservedly the theory of tidal
evolution of the rotational motion of celestial bodies; the solution of the optimal problems of
spacecraft’ flights with low-thrust engines; the formulation and analysis of problems of the
orbital tether systems dynamics; the construction of models and the study of the of bipedal
devices dynamics.

3 RESULTS

Here is how briefly VV.V. Beletsky presented his main scientific achievements, with links to
his own anthology.

1. A theorem on the stability conditions of the relative equilibrium of a satellite in a
gravitational field is proved [1], [2]. This result is used in the theory and practice of
the passive gravitational stabilization of artificial satellites.

2. The theory of oscillations of a satellite at the elliptical orbit in the gravitational field is
developed [1], [2], [3], [4].

3. The problem is posed and the theory of evolution of satellite rotation under the
influence of disturbing moments of forces (gravitational, magnetic, aerodynamic, light
pressure) [5],[2], the moment of tidal forces [11] is developed.

4. The problem of determining the actual orientation of satellites and the acting moments
by on-Board measurements is posed and solved [6], [2], [7].

5. The theory of orbital tether system motion and motion randomization is formulated
and developed [8], [9], [10].

6. A resonant theory of generalized “Cassini's laws of rotation” of the natural and
artificial celestial bodies has been created [12], [13]. This theory, in particular,
justifies the empirical laws of J.D. Cassini, established more than 300 years
ago (1693).

Vladimir V. Beletsky, as a chief scientific officer of the KIAM of RAS, was the Member
of his Scientific Council, also has been a Member of the specialized dissertation councils of
KIAM RAS and mechanics and mathematics faculty of Lomonosov Moscow State
University, a Member of the Russian National Committee on Theoretical and Applied
Mechanics (1976). In 1997 he was awarded the title corresponding member of RAS. He was a
Full member of the International Academy of Astronautics (1992) and a Full member of the
Russian Academy of cosmonautics (1994), was a Member of the editorial Board of the journal
“Regular and chaotic dynamics”. V.V. Beletsky prepared 26 candidates and 5 Doctors of
Sciences.

Beletsky's scientific achievements are highly appreciated in Russia and abroad. He was
awarded Honored Professor of Lomonosov MSU (2002), and laureate of A. von Humboldt
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prize (Germany). He honored the F.A. Tsander prize of RAS. The minor planet No. 14790
(discovered July 30, 1970) has been named after V.V. Beletsky “Beletskij” (Fig.2).

-
14790 Beletsky

14790 Beletskij

Earth Distance: 4.024 au
Sun Dista : 3.51 au
2017-07-20 00:00 UTC

Fig. 2. Small planet Ne 14790 (opened July 30, 1970), named after V.V. Beletsky

Summarizing, it can be argued that V.V. Beletsky practically opened a new the scientific
school and the branch of the celestial mechanics, simplifying the classical formulation of
problems and developed in such simplification main "science scrolls" to describe the
mechanics of the rotational motion of a satellites and planets.
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KiroueBble ciaoBa:  KOCMMYECKMH  ammapaT, HCKYCCTBEHHBIM  CIYTHMK  3€MJH,
UCKYCCTBEHHBIM CHyTHUK JIyHBI, HMCKycCTBEHHBIM chnyTHUK Mapca, 1uianera Benepa,
IpaBUTALMOHHBIA MaHEBD, TPAaBUTALUOHHOE T10J1€

AHHOTanus. B cratbe KpaTKo NpeACTaBiIeHA )KU3Hb U Hay4yHas J€ATEeIbHOCTh BbIJAOIIETOCs
YUEHOT0-MEXaHUKa, KPYIHOI'O Yy4YeHOro, wieHa-koppecnoHaeHta PAH, 3acmyxeHHOro
npodeccopa MI'Y umenu M.B.JlomonocoBa Bmanmumupa BacunbeBnua benernkoro. O mo
MpaBy CYUTAETCS OJHUM H3 OCHOBATEJIC COBETCKOM M POCCUMCKOM WIKOJbI JUHAMHUKHU
KOCMHUYECKHUX MOJIETOB B TEOPUU BpaLIATENIbHBIX JBUKEHUN UCKYCCTBEHHBIX U €CTECTBEHHBIX
HEOECHBIX Te.

1 BBEJAEHUE

Bnagumup Bacuneesuu benerkuit (Puc.1.) ponuncs 2 mast 1930 rona B ropone Mpkyrcke.
JleTcTBO €ro mpouuio B 3TOM ropojie M B JepeBHsIX Ha Oeperax AuHrapsl u baiikama. B 12-
JIETHEM BO3pacTe MOTEPsUT CIyX IOCie MEepeHEeCEHHON UM TskENol (opMbl MeHUHTUTA. B
MIOCJIEBOCHHBIE IOl ceMbs nepeexania B CMOJIEHCK, e benenkuil 3akoHum 7-10 CpeHIO
LIKOJY C 30JI0TOM MEJAJIBIO.

B 1949 rony on nmoctynui Ha MexaHHKo-MaTeMaTnueckuit ¢pakynpter MI'Y. B 1954 1. oH
OKOHUYMWJI C OTVINYMEM MeXaHHMKo-MaTemaTnueckuil ¢akynbrer MI'Y nm. M.B. JlomoHocoOBa.
B tom xe rony B.B. beneuxuii Obln pacnpeneneH Ha paboty B OtheneHue NpUKIIaJIHON
marematuku MUAH CCCP, Tombko uto co3manHoe M.B. Kemnppimem (temeps MucTHTYT
npukiagHoi matematuku uM. M.B. Kenapiima PAH). Oto onpenenumno ero HayuHyio cyan0y
KaK OJTHOTO U3 IJIeS bl OJIECTAMIMNX YUEHBIX - MPEACTaBUTENCH BCEMUPHO MPU3HAHHOM IIKOJIBI
JIWHAMHUKH KOCMHYECKOro mojiera, ocHoBaHHoM M.B. Kengemmem u [I.E. Oxomumckum. B
cBoel kHMure «Teopernyeckas MEXaHMKa U COBpeMeHHas TexHuka» A.A. KocMonempsHCKUI
nucail: «Jlymaro, 4TO I HEKOTOPBIX HM3BECTHBIX B HAIlM JHU YUYEHBIX HHTEPEC K
ornpezieNieHHbIM TMpoOJjeMaM COBPEMEHHOW MEXaHWKH 3apoJuics B pe3yjibTare pabOThl B
HAYYHBIX KpPY)KKax M CEMHMHapax MeXaHUKO-Marematudeckoro ¢akynpreta MI'Y. S mory
Ha3BaTh, HAIpUMeEp, CIEAYIOIIMX ToBapuilen: wieHbl-koppecnoHaeHTel AH CCCP
JLE. Oxouumckuit u T.M. DHeeB, aokropa ¢us.-maT. Hayk B.A. Eropos, B.B. benenxkui,
B.A. Capsbryes...».
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Puc. 1. B.B.Benenxwuii (02.05.1930-20.07.2017)

Bor kak cam Bnagumup BacunbeBuu nmucan o ToM BpeMeHH: «S MoYyBCTBOBAM, UTO MOMAT
B CaMyI0 TYIIy Ha3peBalOMIUX COOBITUH B MCCICIOBAHUU KOCMOCA M YTO ATH COOBITHS HE B
MOCTIEAHIOID O4YepeNb 3peloT Onaromapsi aBTOPUTETHOM, JETOBHTON U IIeNIeyCTPEMIICHHOM
nesitensHocTH M.B. Kennpima. OH onpenensin CTUIIb HallpaBlIeHUEe UCCIEIOBAaHUN TUHAMUKHI
KOCMHUYECKOT0 TOJieTa M BOOOIIe Hay4yHOW MpOTrpamMMbl HCCIEIOBAaHUS KOCMHYECKOTO
npocTpaHcTBa. OJTo nenanock M.B. KengeimieM Ha Bcex ypoBHSX, BIUIOTH 10
rocynapcTBeHHoro. Beab oH Obul mpencenareneM MeXBEIOMCTBEHHOW KOMHCCHUU IO
MCCJIEIOBAHHUIO KOCMOCa, a MoToM U rnipesusienToM Akagaemun Hayk CCCP. Heckonbko mo3sxke
B Haml KosuiekTuB npuuuia J.JI. Axum, A.K. IInatonos, a B 1957 r. nosiBuncs M.JI. Jlugosy.
XapakTepHbIM JUJI1 BCETO €ro TBOpUYeCTBa OblIa TMpaKTHUECKas HaMpaBIEHHOCTh
uccienoBanuii. boJblnas 4acTh pe3yNbTaTOB MO MPOCKTHUPOBAHUIO OPOUT KOCMHUYECKUX
amnmapaToB Oblla peajn30BaHa B KOHKPETHBIX ToyieTax. MokeT OBITh, MO 3TOW NPUYHUHE
HaIpaBlieHUE, Ha KOTOPOM JACMCTBOBAIM COTPYAHHMKH IIKONbI Kenmpima - OXOLKUMCKOTO,
MOJTYYIJIO Ha3BaHUE "TIPUKIIaIHas HeOecHass MexaHuKa'.

Axanemuk /[.E. OxounMckuii nucan o ToMm Bpemenu: «Korzaa B 1953 r. oprannsosbsiBaiochk
Otnenenue MpUKIATHON MaTeMaTuku, McTrcinaB BceBoso10BUY Mpe ik MHE TIEPEHTH B
OIIM BMecTe ¢ KOJUIEKTUBOM B KaueCTBE PYKOBOAUTENs oTaena. MccrnenoBanus mo Hamei
TEMAaTHKE 3/IECh TTPOBOJIMIINCH BCET/IA; CIIEpBa OHU OBLIIM HAIIpaBJICHBI HA PA3BUTHE PAKETHOMN
TEXHUKH, a 3aT€M, KOT/la B BO3yX€ MOBESAJIO BO3MOKHOCThIO KOCMHUUECKHUX 3aITyCKOB, MBI C
CcaMOTO Hauaja MOAKIIOUMINCh K 3TUM nenam. B 1954 r., xorma yxke crajo sSCHBIM, 4YTO
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NpUOJIMKAETCs BpeMsi KOCMHMUYECKOW Jpbl, OHa YXE€ CTY4YuTCs B JBepb, MCTHCIIaB
BceBosiogoBu4 co3Bajl coBelaHNE YUSHBIX M PYKOBOJUTENICH pakeTHON TeXHUKH. Buanumo, B
pe3yJibTate IUCKYCCMH Ha 3TOM coBemlanuu ¢ akagemukom ILJI. Kanuueun y Jmutpus
EBrenpeBnua poauiach ujaes MacCUBHOW TI'PABUTAIIMOHHOW CTAOMIIM3AIlMU MCKYCCTBEHHBIX
CIIyTHUKOB 3€MIJIH, T.€. OPUEHTAIIMH CITYTHHKOB 3a CUET MPUPOJHBIX CHJI 0€3 BCAKHX 3aTpar
TOIUIMBA Ha YIpaBJICHWE oOpueHTanuen. Ilarumecareie TOAbI — TOABI IMOATOTOBKH H
peanu3alnuu MpopbiBa B KOCMOC — ObUIM T'0JIaMM HEBHMJIAHHOTO B3JIETa WHULIUUPOBAHHBIX U
pykoBoaumMbiXx M.B. Kenapimem Hayunbix uccieaoBanuii B oraene [I.E. Oxonumckoro.

2 HAYYHBIE JOCTUXXEHUSA

VYxe mnepsble uccnenoBanus B.B. benenkoro mnpuoOpenu H3BECTHOCTh W MPU3HAHUE
cnenuanuctoB. Beicrymas 14 centsaOps 1956 1. Ha 3acenanuu npe3uauyma AKaJeMUU HAyK
CCCP, M.B. Kenaplil B cBOEM JOKIIaJe, paccKa3biBasg 00 yCTONYMBOCTH OTHOCHUTEIBHOTO
paBHOBECHs CIIyTHHKa Ha opOuTe, 3ameTwi: "... DTa MHTEpEecHEWIas 3ajadya MEXaHHKH
TBEPAOro Tena Oblla pelleHa COBCeM elle MOJIoAbIM coTpyanukoMm B.B. bermenkum B
Otnenenun npukiagHod MatemMaTuku'. Pe3ynbTaTbl 3THX HCCIIEJOBaHMM IOABITOKEHBI B
MoHorpaduu 1965 1., KoTOpas, OyAy4yd NEpeBEelEHHOW Ha AHTJIMICKUN $3bIK, U cenlyac
SBJISICTCS HACTOJIbHOM KHUTOW CIEUAaINCTOB.

Bo BBenenuu k monorpadguu B.B. benenkuii ykaspiBaeT, 4To TeOpHsl ABMKEHUSI HEOSCHBIX
TE1 OKOJO IIEHTpa MacCc B KIJIACCUYECKOW MEXaHUKE pa3BUBAJaCh IMPUMEHUTEIBHO K
KOHKpeTHbIM TenaMm (3emiisi, JlyHa) u moceMy ucmonb3yeT psn ynpouieHuid. Ilpu stom
paccMaTpuBajoch B OCHOBHOM BIIMSIHME TIPaBUTALMOHHBIX MOMEHTOB. 3ajadya o
BpalaTeIbHOM JBMKEHHM HCKYCCTBEHHBIX KOCMHUYECKHX OOBEKTOB ropasfo 0ojee CIO0XKHA,
MOCKOJIBKY «00YCJIOBJIMBAETCSI TIPOU3BOJIBHOCTBIO (POPMBI M pacmpenesieHuss Macc oOBbeKTa,
MPOU3BOJIBHOCTHIO HAUYANbHBIX JaHHBIX, MHOTOUHCICHHOCTHIO (DAaKTOPOB, BIMSIONIMX Ha
nBuxkeHne. KpoMe rpaBUTallMOHHBIX MOMEHTOB CIIEAYET YUUTHIBATh €€ a’dpOAUHAMUYECKUE
Y DJIEKTPOMATrHUTHBIE MOMEHTBI.

B.B. benenkuil npakTHYECKH OTKPBLI HOBYIO OTPACIIb MEXAHUKH, YIIPOCTUB KIACCUYECKUE
MIOCTAHOBKH 3a/1a4 U MOJIYYUB B PE3YJIbTATE TAKOTO YIPOILIEHUSI OCHOBHBIE «CKPUKAIN» IS
MEXaHMKH BpalllaTelIbHOI0 JIBUKEHUS CIYTHUKOB. Ha ynauHbIX mpuMepax OH IMMOKazaj, Kak
MX HAJ0 MCMOJb30BaTh, MPUIyMall psAJl UHTEPECHBIX 3a7a4 BHE ATUX CXEM, BIEPBBIC PELINII
CTaHJIApTHBIC 3aJ1a4M B HOBOU cutyaunu. B sTom cmbiciie Banumup BacunbeBnu benenkuit,
¢ OJecKOM pelIrB psiJi yKa3aHHbBIX 3ajiay, sIBUJICS OTIIOM-OCHOBATEJIEM II€JIOT0 HAIpaBJICHUs
M0 PpEUICHUI0 MOJAO0OHBIX 3ajad, JaB HAay4dHOMY COOOIIECTBY HMHCTPYMEHTAapHil A HX
peleHusl.

OcHOBHBIE pe3yJIbTaThl ATOTO IHUKJIA PabOT COCTOST B cieayromeM. JlokazaHa Teopema o0
YCIIOBUSIX YCTOMYMBOCTU OTHOCHUTEIBHOIO PABHOBECHSI CIIYTHHKA B IPaBUTALIMIOHHOM IIOJIE.
Pa3zBuTa Teopus kose0aHUil CIyTHUKA Ha AJUTUNITHYECKONH OpOUTE MOJ JACHCTBHEM MOMEHTa
rpagueHTa CWiIbl TsDKeCTH. BblmonHeHa mocTaHoBKa mpoOjema W pa3paboTaHa Teopus
SBOJIIOLMM BPAILIEHUS] CIYTHUKOB MOJl BJIMSHUEM BO3MYIIAIOIIUX MOMEHTOB, BBI3BAHHBIX
IPaJUEHTOM CHJIBl TSDKECTH, BIMSHMEM MAarHMUTHOTO TOJS 3eMiu, atMocepbl U CHUJ
CBETOBOI'O JIaBJICHUS. JTa TEOPHS HAlla CBOE IPUMEHEHHUE Ul ONMCAHUS ABU)KEHHUS LIEJI0T0
psiia KOHKPETHBIX CITyTHUKOB.

B.B. beneukuii BrepBble MOCTaBHJI W PacCMOTpeN HpoOieMy JAMHAMHUKU OpOMTANbHOM
"CBA3KM TeN" KaK CUCTEMBI C OCBOOOKIAIOIIEI CBA3BIO.
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B »tm xe ronel B.B. benenkuii BmepBele B MHpe MOCTaBWI OOIIyr0 3amady o0
onpezeneHuu (PaKTUUECKON OpUEHTAIMU CITYTHUKA U YTOYHEHHs TapaMeTPOB JACHCTBYIOIUX
Ha HEr0 BO3MYIIAIOIIMX MOMEHTOB IO pe3yibTaTaM OOpaOOTKM H3MEpPEHHH JaTYMKOB
OpUEHTAIlMM, YCTaHOBJIEHHBIX Ha Oopry. OH paspabotan u npumMeHU1 3)PEKTUBHYIO
METOJMKY pELIEHUs 3TOH 3a7auu (TpEeTUil COBETCKUM CITyTHUK, ciyTHUK "IIpoToH", ciyTHUKM
"DnekTpoH"). DTOT MOAXO YCIEITHO UCIIOIB3YETCs U B HAIIK JTHH.

C Havanma 1970-x romoB B.B. beneukuil npoBen LUK HCCIEIOBAaHUN HEIMHEHHBIX
npo0iieM JWHAMUKH BpAallaTEJbHOTO JIBU)KEHUS HCKYCCTBEHHBIX CIIYTHHKOB W IUIAHET C
YU4ETOM CYIIECTBYIOLUX PE30HAHCOB B WX OpPOUTAIbHOM M BpalllaTEJIbHOM JABM)KECHHUH, a
TaK)Ke BIUSHUS AUCCUTIAIIMU SHEPTUH (MPHIUBHOM 3¢ dekT) Ha GOpMUPOBAHHUE COBPEMEHHOMN
KapTUHBI BPAIICHUs IUIAHET C YYETOM BEPOSTHOCTEN 3aXBaTa B CYIIECTBYIOLUE PE3OHAHCHI
[11]. Im co3nana pe3oHaHcHas Teopus "0000MIEHHBIX 3aK0HOB KaccuHu" BpallleHus IUIaHET,
KOTOpasi JaeT CTporoe OOOCHOBAaHUE SMIIMPUYECKHX 3akoHOB KaccuHu BpaieHus
Jlyusr (1693).

B.B. benenkuii ony6imkoBan ceiie 200 HaydHBIX paboT, B ToM uucie 11 MoHOTrpadwmii,
Mepen3/1aBaBIIUXCs B cTpaHe U 3a pyoexkoMm. Ero paboThl jerko 4uTaTh, MOTOMY YTO OHHU
HalucaHbl C JIOOOBBIO K YMTATEII0 M COUETAIOT B ce0€ CTPOroCTh aHAIM3a M MPEKPACHBII
CTUJIb U3JI0KEHHUSL.

K d4ucny 3amedarenbHbIX HayyHBIX JocTwkeHMM B.B. benenkoro ortHocuTes —ero
MoHorpadus "Ouepkd O JBMKEHHMM KOCMHYECKMX Ten" (BTopoe wuszmanue B 1977 r1.),
NepeBe/IeHHAasl Ha MHOTHE SI3bIKU. B 3TOM KHUTe, HallMCaHHOW JKHMBBIM U KPACOUHBIM SI3BIKOM,
ACHO M JOCTYIIHO MW3JIaraJIiCh KaK KJIACCUYECKUE, TaK U COBPEMEHHBIE DPE3YJIbTAaThI
MCCJIEIOBAaHUM MHOTHX YUYE€HBIX (M cCaMOro aBTopa) B 001acT HEOECHON MEXaHUKH.

K ocHOBHBIM pe3ynbraTaM HaydyHOW nedrenbHocTd B.B. benenkoro 3aciy’keHHO Takxke
OTHOCSITCSI: TEOpHUsl MPWIMBHBIX 3(PPEKTOB BO BpAIICHUH M OpPUEHTAIUU HEOECHBIX Tel;
pellleHne ONTHMAJBHBIX 3a7a4 KOCMUYECKHX IIEpPEJIETOB C JIBUTaTENIsIMM MaJIOM TATH;
MOCTAaHOBKA W aHalu3 NpoOJieM JMHAMUKH OPOUTAJIbHBIX TPOCOBBIX CHUCTEM; MOCTPOEHUE
MOJIEJIEN U UCCIIEOBAaHUE TUHAMUKHU ABYHOTOXOSIINX YCTPONCTB.

3 HUTOI'n

Bor kak Bkparue cam B.B. benenkuit npeacrasiisii CBOU OCHOBHBIE HAYYHBIE TOCTUKEHUS
CO CCBUIKAaMH Ha COOCTBEHHYIO aHTOJIOTHIO.

1. lokazaHa Teopema 00 YCIOBHUSX YCTONYMBOCTH OTHOCHUTEIBHOTO PaBHOBECHS CITyTHUKA
B rpaBuTaniioHHOM Tonie [1], [2]. DTOT pe3ynapTaT UCMOJB3YEeTCS] B TEOPHH M TPAKTUKE
CUCTEM MMAaCCUBHOM rPaBUTAIIMOHHON CTAOMIN3AIUN CITyTHUKOB.

2. PazBura Teopus koyiebaHWI CIYTHHKA Ha JUTMIITHYECKOW OpOUTE B IpaBUTAIIMOHHOM
noste [1], [2], [3].[4].

3. IlocraBnena mpobiema U pazpaboTaHa TEOPHs SBOIIOIUHN BpPAILICHHUS CIIYTHHKOB IO
BIIUSTHUEM BO3MYIIAIOIINAX MOMEHTOB CuI (TpaBUTAIIMOHHBIX, MarHUTHBIX,
a’pPOJIMHAMUYECKHUX, CBETOBOTO JaBieHus) [S5],[2], MomeHTa npunuBHbIX cui [11].

4. TllocraBineHna u pelmieHa MpoOieMa ompeneiaeHuss Mo OOPTOBBIM H3MEPEHUSIM
(haKTUYECKOW OPUEHTAIIUY CITYTHHKOB U JISHCTBYIOIIUX Ha HET0 MOMEHTOB [6], [2], [7].

5. TlocraBnena u pa3BUTa TEOpHsl ABMIKEHUS OPOUTAIHHOW TPOCOBOM CHCTEMBI U
xaoTtu3auuu asuxenus [8], [9], [10].
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6. Co3mana pe3oHAHCHas TEOpUs OOOOIICHHBIX 3aKOHOB KaccuHHM —«BpalieHUs»
€CTECTBCHHBIX M MCKYCCTBEHHBIX HeOecHbIX Ten [12], [13]. Dra Teopus, B YacCTHOCTH,
o0ocHoBbIBaeT aMnupuueckue 3akonsl k. /1. Kaccunu, ycranosnennsie 0osee 300 net Tomy
Hazan (B 1693r.).

.
14790 Beletsky

14790 Beletskij

Earth Distance: 4.024 au
Sun Distance: 3.51 au
2017-07-20 00:00 UTC

Puc. 2. Manast miianera Ne 14790 (otkpsita 30 uronst 1970 r.), HazBanHas uMeHem B.B. Benenkoro

Bramumup BacunbeBnu beneukuii, Oyay4u riaBHbBIM HaydHbIM coTpyaHukom WIIM um.
M.B. Kennpmma PAH, coctosm YneHoM ero YdeHOro coBeTa, SBSUICA Takke UieHoM
CIELMATM3UPOBAHHBIX JuccepTaioHHbix coBetoB MIIM um. M.B. Kengeima PAH wu
MexaHMKo-MaTematuueckoro  ¢akynprera MI'Y  um. M.B. JlomonocoBa,  Unenom
Poccuiickoro HallMOHaIBHOTO KOMUTETA 110 TEOPETUUECKOI U npukiIagHoi MexaHuke (1976).
On 6511 U36pan Unenom-koppecnounaeaTromM PAH (1997), sBnscs JlelicTBUTETLHBIM YJICHOM
MexyHaponHoil akagemun actpoHaBTUKU (1992) u JleiictBurensHbiM wieHoM Poccuiickoit
akageMuu KocMoHaBTUKH (1994), coctoan UnenoMm penkosiernu xypHaia “PerynsphHas u
XaoTH4YeCKask AMHAMUKA .

Hayunsie goctmxenust B.B. benernkoro Beicoko oreHeHbl B Poccun u 3a py6exxkom. OH
ObUT yZnocToeH 3BaHUs 3acimyxkeHHbI mpodeccop MI'Y (2002), cran naypearom npemMuu
A. ¢on I'ymbonpara (I'epmanus), naypear npemun PAH um. @.A. Lannepa. Manas ruianera
Ne 14790 (otkperta 30 utons 1970 r.), Ha3Bana umeneM B.B. benenkoro “Beletskij” (puc. 1).

Pesromupysi, MOXKHO yTBepxkaaTh, 4T0 B.B. beneukuii mpakTU4eCKH OTKPBUI HOBYIO
OTpacib MEXAaHHWKH, YIPOCTUB KJIACCUYECKHE MOCTAHOBKHM 337a4 W IOJIYYUB B PE3YJIbTATE
TAaKOrO YIPOILIEHUS OCHOBHBIE «CKpMXKAIW» ISl ONMCAaHUS MEXaHWKH BpPAalaTEIIbHOTO
JBUKEHUSI CITyTHUKOB U IJIaHET.

211



G.K. Borovin, Yu.F. Golubev, A.V. Grushevskii, A.G. Tuchin

OT10 OBUT ONIMCTATENBHBIA YUEHBIH M HENPEeB30HAEHHBIN yunTenb. Ero mo mpaBy cuuTaroT
OJIHAM U3 OTLIOB-OCHOBATEJIE COBETCKOM M POCCHMCKOW IIKOJIBI JUHAMMKU KOCMHYECKOTO
nojéra B OOJIACTH TEOPHH BpallaTeNIbHBIX JBM)KEHUI MCKYCCTBEHHBIX W E€CTECTBEHHBIX
HeOecHbIX Ten. Bragmmup BacunbseBnu benernkuit ckonvancs 20 utons 2017 r. Bnagumup
BacunbeBnd noxoponen Ha TpoekypoBckoM kinagouiie B Mockse.
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