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Ecay MpUXOAUTCS UMETH JIENIO C ThICSTYaMU
¥ 6oJsiee rap OpOUT, MOXHO NPELIOXUTh 3HATU -
TeIBHO OoJiee TIPOCTON ITOPUTM TOYHOIO BBI-
YHCAEHWS MOMEHTOB  MEpecevyeHusi  OpOuT.
Crpoutcst (yHKUMA Ha MHOXECTBE Iap Keruie-
POBCKMX JUTUIICOB, 3HAK KOTOPOM SIBJISIETCA TO-
TOJIOTMYECKUM MHBAapUAHTOM MX KOH(QUrypa-
UK. 3HAK OTpULaTejieH TOILa U TOJBKO TOTIAa,
KOIJa COOTBETCTBYIOILIME 3JUIMIICHI 3alETIICHBI.
BriBefieHBl SBHbIE (HOPMYJIBI, TPENCTABISIOILINE
K03 (PULIMEHTHI 3aLETUIEHUA KaK (YHKLMU Op-
OUTATBHBIX JIEMEHTOB. MOMEHTBI MEPECCUCHUS
OpOMT COOTBETCTBYIOT WCUE3HOBEHWIO Ko3pdu-
ueHToB 3auerieHus. [lokazaHo TaKxke, 4TO
MOIY/b TOCTPOCHHBIX KOI(DOULIHEHTOB 3alel-
JEHUS MOXHO HCITOJIB30BaTh JUIA OLIEHKM pac-
CTOSIHUSI MEXITy OpOUTaMHU.

CRITERIA OF CELESTIAL BODIES
ORBITS CLOSENESS

K.V. KHOLSHEVNIKOV, N.N. VASSILIEV

Any dangerous celestial object moves along
an orbit close to intersecting with the Earth's
one. It seems reasonable to have a tool to
select all orbits posssessing such a property.
Moreover we may replace the Earth's orbit to
one of another important celestial body, such
as spacecraft or Mars or an asteroid. So the
problem of calculating a distance between two
elliptic orbits emerges. We use the notion
"distance" in the sence of set theory: minimal
value of distances between two points lying on
two given ellipses. Though there are many
hundreds papers concerning the subject, the
problem remained unsolved. We construct an
algorithm to solve it and demonstrate that it is
the optimal one among all algorithms reducing
the problem to finding roots of a trigono-
metrical polynomial in one variable. Our
polynomial Q(u) of degree eight has rational
functions of orbital parameters as coefficients.
Using computer algebra methods we show that
a polynomial of smaller degree Wwith such
properties does not exist in general case. In
degenerate cases there exists polynomials of less
than 8 degree. We examine theese cases and
find corresponding polynomials.

If one ought to deal with thousands and
more pairs of orbits we propose much more
simple algorithm to mark moments of orbits
intersection. We define a function on the set of

pairs of Keplerian ellipses so that sign of the
function would be a topological invariant of
their configuration. The sign is negative if and
only if the related ellipses are linked. Explicit
formulae representing the linking coefficients as
functions of orbital elements are deduced.
Moments of orbits intersection correspond to
vanishing of linking coefficients.
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Oo6ecnieyeHne 3(PEHEKTUBHOIO  KOHTPOJIS
OKOJIO3EMHOI'0 KOCMUYECKOIo MPOCTPAHCTBA
ABJISIETCS] aKTYaJIbHOM OOLIETUIAaHETAPHOM TIPO-
6JeMOl 10 psiy TIPUYUH, U3 KOTOPBIX MOXHO
BBIIEIUTh CIEMYIOIIKE: YBEIUUYEHUE OOBEKTOB
TEXHOTEHHOTO TPOUCXOXIECHUS B OKOJIO3EM-
HOM IPOCTPAHCTBE M KaK CJIEACTBME BO3pacTa -
HKe 00beMa KOCMUYECKOTO Mycopa, MOBBILEC-
HUE YpOBHSI KOMETHO—AaCTEPOUTHOM ONACHOCTH
Mo Mepe HaKOIUIeHMs MaTepuajia 0 KOCMHUEC-
KUX OOBEKTaX €CTECTBEHHOIO IPOMCXOXICHHMSA
(acTepoubl, METEOPOUIBI, KOMETHL U Ip.); pac-
IIMPEHKE BO3MOXHOCTEN OOHApYXXEHUsS M H3Y-
yeHUs MajblX HEOECHBIX TeJl pas3MYHbIMA
Ha3eMHBIMM W KOCMUYECKUMMU  METOAAMHU
W CPEACTBaMU U Jp.



