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Ilo3unnoHHbIC HAOIIOACHUSI KOMET
KOMOMHUPOBAHHBIM METOI0M

Obcyosicoaromess NO3UYUOHHBLE HAONIO0EHUs. KOMem ¢ UCHOTb308AHUEeM
KOMOUHUPOBAHHO20 MemoOda HabmodeHutll u pexcuma pabomul 113C-kame-
pul time delay and integration. [lpuseden ananus pe3yromamog Habnooe-
HULl 30 MpexiemHull nepuood U MOYHOCMHbIE XAPAKMEPUCTIUKYU NOTYYEeH-
HbIX NOJIONCEHU.

ITO3UIJIHHI CIIOCTEPEJKEHHA KOMET KOMBIHOBAHUM METO-
JOM, Cubipsikosa €. C., lllymwea O. B., Boséx B. C., Kyniuenxo M. O.,
Kosupes €. C. — Obeo60pioomvcsi NO3UYiliHi CHOCMEPeXNCeH s KOMem 3
BUKOPUCMAHHAM KOMOIHOBAHO20 MEMOOy CNOCMEPENCEHb MA PEHCUM)Y PO-
oomu I133-kamepu time delay and integration. Hagedeno ananiz pe3syib-
mamie cnocmepesicetsb 3a mpbox piyHUll nepiod ma moyHOCmi OMpPUMAHUX
NON0JHCEHD.

POSITIONAL OBSERVATION OF COMET BY USING OF COMBINED
METHOD, by Sybiryakova E. S., Shulga O. V., Vovk V. S., Kulichen-
ko M. O., Kozyryev E. S. — The positional observations of comets by using
of combined method and time delay and integration mode are represented
in the article. The analysis of the results of observations and precision of
obtained positions are given.

BBEJEHHUE

HecMmoTpss Ha OTHOCHUTEIHHO HEOOJBIIOE KOIUYECTBO KOMET, CONMKa-
IOIIMXCS ¢ 3eMJIEH, €CTh BEPOSTHOCTh UX CTOJIKHOBEHHMS ¢ 3emiei [2]. s
BBIYUCIICHUS BEPOATHOCTU CTOJIKHOBCHUA KOMETHI C 3emien H€O6XOI[I/IMO
0osee TouHOE ompeneneHne opouT komer. OMHUM U3 (HAKTOPOB, BIHIIO-
IM1UX HAa TOYHOCTH BBIYUCIICHUS DJICMCHTOB Op6I/IT KOMCT, ABJIAKOTCA HET'pa-
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E. C. CUBUPSAKOBA U JIP.

ButanronHpie QdexTel. HerpaBuranmmonusie 3G(EKTH MPOSBISIOTCS B
W3MCHCHUU DJIEMEHTOB OpPOWT, B TIEPBYIO OYEPEIb CPEIHETO JBHIKCHUS
[http://www.ipa.nw.ru/PAGE/DEPFUND/LSBSS/AKO/ch51.html#1].
Jlyia ornpeseneHus 31€MEHTOB OpOUT KOMET HEOOXOAUMbI BHICOKOTOUYHbIE
MMO3UIIMOHHBIE HAOIIOACHHUS.

B Hayuno-uccnenoBatenbckoMm HHCTUTYTe «HukomaeBckas acTpoHo-
muyeckas odcepBaTopusi» (HUM HAO) npoBoasiTcss Habm01eHUS B MO-
MEHTBI CONMIKeHUst KoMeT ¢ 3emuieit. J{s HabmoieHu i OBICTPOABIKY IITHX-
cs1 kocmudeckux 00bexToB B HUM HAO pa3pabotan KOMOMHUPOBAHHBII
MeTon. MeToj ycnemHo NpuMeHsieTcsl s HaOJIoJIeHUN acTepoMJIOB,
CONMMXKAIOMIMXCS ¢ 3eMIIel, U UCKYCCTBEHHBIX KOCMUYECKUX O0BEKTOB [4,
5]. C2011 r. HayaTo NpUMEHEHNE KOMOMHUPOBAHHOTO METOIA JIsl HAOJTFO-
JICHUSI KOMET.

HABJIOJEHUS KOMET

Jlst HabGmroieHn i OTOMPaTMCh KOMETHI, COJTMKAIoIuecs ¢ 3eMiield Ha pac-
cTosiHUsS MeHee 1.3 a. e., HOBbIE U KOPOTKOIepuoanyeckue komeTsl. Haob-
JIIOJICHUS TPOBOAMIIUCEH € HcToNb3oBaHueM dgemepun Jlaboparopuu peak-
tuHOTO nBIKeHUs CIIIA.

Ha6monenus npooauiuck Ha Teneckorne KT-50 (D =50 cm, F =3 m).
Teneckon ocHamien nosiHokaapoBout [13C-kamepoirr Apogee Alta U9000
(3kx3k), pazmep nukcens 12x12 mxm (0.83x0.83"). CrexsssHHBII CBETO-
¢meTp OC-14 B couerannu ¢ marpureinr KAF-09000 ¢opmupyer doTo-
METPHUUYECKYIO TIOJIOCY, ONM3KYI0 K Mojoce R CTaHIapTHOH (OTOMETpH-
yeckoit cucteMbl beccens. HabmroneHnst mpoBOAMINCH C UCTIOJIB30BAaHUEM
KOMOMHHPOBAHHOTO MeTOAa HAaOIIOACHH 1 pexuma padoTsl time delay
and integration I13C-xamepst (TDI) [1]. Ucnons3oBanue pexuma TDI
MIO3BOJISIET M1OJIy4YaTh TOYEYHbIE U300paKEHUSI KOMET HE3aBUCUMO OT CKO-
POCTH UX IBHKEHUS (CKOPOCTH JIBIYKEHUSI KOMET KOMIICHCUPYETCS 33 CUeT
ckopoctu niepeHoca 3apsaa mo [13C-matpurie). B nponiecce HabmoaeHMI
dbopmupyercs 10—20 cepuit HabmOeHMI 01HOM KOMeTh. Cepus KaJIpoB
BKJIIOUaeT B ce0s JBa Kajpa C OMOPHBIMH 3BE3/IaMU M KaJp C 0OBEKTOM.
Habmonenue cepun kaJpoB IMPOBOAUTCS Ha HEMOJBIKHOM TeEJIECKOIIE,
nporiecc HabII0ACHUH BKIIIOUAET B ceOs CIIEIYIOINE ITAIIbI:

— YCTaHOBKA TEJIECKOIa B TOUKY BCTPEUH M0 33JaHHBIM deMepuiaM;

— noBopoT [13C-matpuisl Tak, 4T00bI perucTp ObLT MEPHEHAUKYJIS-
PEH K HAMpaBICHUIO JIBIKEHUSI KOMETHI;

— (opmMupoBaHue n300paKeHUsI OTTOPHBIX 3Be37] ¢ akcrnozunuei 10 c;

— ¢dopmupoBaHre U300paX)eHUsT 00BEKTA, IKCITO3UIINS YCTaHABIHBA-
€TCsl B 3aBUCUMOCTH OT 3BE3JHOM BETTUYHHBI;

— ¢dopMHUpOBaHKE H300pAKEHHUS OMTOPHBIX 3BE3]] C IKcIo3umuei 10 c.

TakuMm 00pazoM, TP HAKOTUICHUU N300paKEHUI OTIOPHBIX 3BE3]T M KO-
MeThl yroi noBopora [13C-kamepsl He usmenserca. Habmonenus omnop-
HBIX 3BE€3]l MPOBOJATCSA C MAJION SKCIO3ULIMEH, YTOOBI M30ekaTh pacTs-
TUBaHUs U300pakeHUH 3BE3I.
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MO3MIMOHHBIE HABJIIOJEHWA KOMET

Puc. 1. Ilpumep n300pakeHnst KOMETHI, cONmkaromencs ¢ 3emiei

[IpumeHeHne KOMOWMHHPOBAHHOTO METOJIa HAOIIOJEHUN IO3BOJISCT
MOJTy4aTh TOUYCYHBIC N300PAKCHHSI KOMET U 3BE3[l ITYTEM pa3IeJICHUs IIPO-
I[ECCOB HAKOIUICHHs M300pakeHui 3Be31 1 komeT. Ha puc. 1 mpuBeneHo
n3o0pakeHrue koMeTbl 168P, koTopas Ha MOMEHT HAOJIFOJACHUI HAXOJIU-
nack Ha paccrosiuuu 0.43 a. e., BUAUMOE JABUKEHUE KOMETHl Ha MOMEHT
HaOmoAeHuil cocTaBisuio 3.24 "/MuH.

YcnoBus, Mpu KOTOPHIX MPOBOJMINCH HAOMIOIEHUSI KOMET, PUBEIe-
HbI B TaO1. 1.

Taonuya 1. Y cioBusi Ha0JI0AeHUIT KOMeET

Vns 3Be3Has Paccrositaue Paccrosiaue

BCJIMYMHA 110 3eMiu, a. €. 1o CouHila, a. e.
29P/Schwassmann-Wachmann 17.4" 5.2 6.2
48P /Johnson 14.6 1.3 2.5
49P/Arend-Rigaux 17.3 1.4 2.2
63P/Wild 12.6 1.1 3.8
78P /Gehrels 12.1 1.3 2.1
98P/Takamizawa 14.7 0.9 4.1
168P/Hergenrother 13.7 0.4 2.4
175P/Hergenrother 17.0 1.13 34
213P/Van Ness 14.0 1.2 2.8
246P/NEAT 15.1 2.3 33
260P/McNaught 14.1 0.6 2.3
274P/Tombaugh-Tenagra 17.8 1.8 33
P/2012 NJ (La Sagra) 16.5 1.8 1.7
P/2012 B1 (PANSTARRS) 16.8 3.0 4.6
P/2013 J2 (McNaught) 16.0 1.3 4.7
C/2006 S3 (LONEOS) 15.3 4.7 5.1
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Oxkonuanue maon. 1

Vst 3Be3Has Paccrositaue Paccrosiaue
BEJIMYMHA 110 3emuw, a. €. 1o Conniia, a. e.

C/2009 P1 (Garradd) 10.7 7.4 2.0
C/2009 Y1 (Catalina) 15.5 2.3 49
C/2010 G2 (Hill) 154 1.5 3.1
C/2010 S1 (LINEAR) 16.2 7.2 6.6
C/2011 F1 (LINEAR) 14.9 29 3.8
C/2011 J2 (LINEAR) 15.3 3.54 6.5
C/2011 UF305 (LINEAR) 14.8 2.5 2.5
C/2012 A2 (LINEAR) 17.8 3.7 4.1
C/2012 L2 (LINEAR) 13.8 1.8 5.0
C/2012 S1 (ISON) 15.8 4.0 8.0
C/2013 G6 (Lemmon) 17.2 1.2 5.5

OBPABOTKA HABJIIOJJEHUI

O6paboTka HaOIIOICHUN BKIIFOYAET B CEOsI CIICTYIONTUE ITATIBI:

— nepBUYHas 00paboTKa N300pakeHUi;

— BBIYHCIICHUE MPSMOYTOJIBHBIX KOOPAUHAT KoMeT B cucteme [13C-
MaTpHUILIbI, OMpENETICHUE MPSIMOYTOJIbHBIX KOOPJAHWHAT 3BE3/ B CHUCTEME
[13C-matputibl, OTOXKACSCTBICHUE OMOPHBIX 3BE3/] C KATaJlOTOM U pacyeT
PEAYKIIMOHHBIX TTOCTOSIHHBIX M300pa)KEHUH C OMOPHBIMU 3BE3/1aMHU;

— BBIYMCJICHUE KBATOPHAIBHBIX KOOPAMHAT HA0II0/1aeMOT0 00BEKTa
C UCIIOJIb30BaHUEM MOJAM(PHUIMPOBAHHON MOJienu peaykuuu [1].

Y4eT HeOTHOPOAHOCTH YUyBCTBUTENBHOCTH [13C-MaTpuiibl IpoBOINII-
Csl Iy TE€M MTOCTOJIOIIOBOTO 1 TIOCTPOYHOTO BhIpaBHUBaHUS (hoHA M300paxe-
Hus. [Ipu mocton6110BOM BBIPABHUBAHUH M300PaKEHUS KaXKIbIi CTOI0CI]
pa30buBaeTCs Ha HECKOJIBKO Y4acTKOB. B oTenbHO B35S TOM yyacTKe CTOJI0-
112 TI0 KKJOMY TTUKCEITI0 CTPOUTCS CUCTEMa YPaBHEHU BHJIA

N(xay) :No(x>J’)_C(x)>
rae N (x, y) — ucxongHoe 3HadeHue curnana, C(x) — cpenHee 3HaYCHUE
aMIUIMTYbl CUTHaANA B cToa0ue, N (X, y) — 3HaYeHUE CUTHAJIA [10CIIe KOp-
pekmun. CpeHee 3HaYCHUE aMIUTUTY/Ibl CUTHAJIA B CTOJIOIIE BBIYUCIISETCS
o ¢opmyie

O

r7ie ns — KOJMYECTBO CTPOK M300paxenus. [Ipouecc BeruncaeHUs UTepa-
LMOHHBIN, U TPOJIOJKAETCSA 10 TEX MOP, MOKA €CTh MUKCEH C aMILTUTY I0H,

yaoBIeTBopsitoieit yciosuro [N (x, y)— C(x)| = 3c(x), rae

o(x) = \/Z[N0<x,y>—0(x>]2 /(ns —1).
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MO3MIMOHHBIE HABJIIOJEHWA KOMET

[IpsamoyronbsHbie KOOpaAUHATEI KOMET B cucteMe [13C-maTpuiibl BbI-
YUCIAIOTCA KaK CPEAHCB3BCIICHHOC 3HAYCHHUC BLIIICJIGHHOﬁ rpynribl IMAK-
ceJeu:

i2 2 i2 12
2200 BN
X, =5 v, = 2

i=il j=,j1 =il j=,j1

rae / ; — MHTCHCHBHOCTB ITHKCEIL, X
ThI B cucteme [13C-MaTpuisi.

OmnpeneneHue NPSIMOYTOIbHBIX KOOPAMHAT OTIOPHBIX 3BE3]l B CUCTEME
[13C-maTpuIibl, a TaKKe OTOXJICCTBICHUE OIMIOPHBIX 3BE3J] C KAaTaJOrOM U
pacder penyKIHOHHBIX TTOCTOSIHHBIX IIPOBOIUIIHCH MPOTrpaMMoit Astromet-
rica ¢ ucrnons3oBanueMm karamora UCAC3. [[ns mepexoma OT mpsMoO-
YTOJBHBIX KOOPIUHAT 3Be3]1 B cucteMe [13C-MaTpuIlsl kK 9KBaTOpraIbHBIM
BBIYHCIISUTHCH WJICANIbHBIE KOOPIMHATHI 3BE3/.

Y4uuTeIBas TO, YTO MPHU UCHOIB30BAHUU KOMOMHHPOBAHHOI'O METOJIa
HaOI0IeHNI M300paKeHUsT OMTOPHBIX 3BE3/I M KOMET IOJIy4aloTCsl B pas-
HbIE MOMEHTBI BPEMEHH, BEIYUCIICHHE SKBATOPHAIBHBIX KOOPAMHAT KOMET
BKJIIOYAET JIBa dTana:

— MHTEPHOJALHUS PEAYKIIMOHHBIX MOCTOSHHBIX U JKBATOPHAIBHBIX
KOOpJMHAT LIEHTPa U300paKeHUs Ha BpeMs HaOII0IeHUsI O0BEKTa;

— BBIYHCIICHUE SKBATOPUAIIBHBIX KOOPAMHAT HA0JIF01aeMOT0 OOBEKTA.

JJ1st BBIYMCIICHHS PEyKITMOHHBIX TIOCTOSIHHBIX M 9KBaTOPUATBHBIX KO-
OpAMHAT LIEHTPa KaJpa N300paxxeHus] KOMEThI, IPOBOAUTCS JHUHEHHAs pe-
rpeccusi peAyKIIMOHHBIX TIOCTOSIHHBIX KaJIPOB C H300PaKEHUEM OMOPHBIX
3B€3]] HA MOMEHT BpEMEHU HAOIIOCHHSI KOMETHI.

yi» ¥;; — TPSIMOYTOJIbHBIE KOOP/MHA-~

o, =a;+bt,

5. =c, +dt, (1

g J
]I ¢, — BpeMsl HaOJII0IeHHs i-T'0 KaJlpa OTIOPHBIX 3BE3]l HA CPEUHY IKCIIO-
3ULNH, O, — j-5l PEAYKIMOHHAs IOCTOSHHAS JUISL [-TO Kajipa 10 IPSIMOMY
BOCXOXIEHHUIO, & ; — j-s PENyKIMOHHAs TIOCTOSHHAS [T i-r0 Kaapa 110
CKIIOHEHHIO, a ;, b, ¢, d ; — KO3 GULHMEHTBI peyKIUK (j — HOMEp 110-
crostHHOM). CHcTeMa ypaBHEHUH peliaeTcss METOJI0M HaMMEHBIINX KBaJI-
paros.

C ucnonp3oBanueM KodpouumeHToB peaykuun a,, b, ¢, d, uBpeme-
HU 3aIMCH KaJipa ¢ n300pakeHueM KOMETHI 110 (popmyiie (1) BEIYHCISIOTCS
PeIyKIIMOHHBIE TIOCTOSIHHBIE Kapa.

Takum xe 00pa3oM BBIYUCIAIOTCS SKBAaTOPHAIBHBIE KOOPAMHATHI
HeHTpa KaapoB. Jlanee ¢ HCIOIb30BaHUEM 3HAUCHHUH PEIyKIIMOHHBIX T0-
CTOSTHHBIX KaJipa ¢ N300paKeHUEM KOMETHI U MPSIMOYTOJIBHBIX KOOPAUHAT
KOMETBI OMPEENAIOTCS €€ uaeanbHble U chepruuecKre KOOpIUHATHI.
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AHAJIU3 PE3YJIbTATOB HABJIIOJIEHU

IIpoBeeHO cpaBHEHUE MOJIOKEHUH, TOTYUYSHHBIX U3 HAOII0IeHHH, C 3¢e-
Mepuaoi Jlabopatopun peaktuBHoro naswkeHus CIIA [3]. Pesynbrarsl
CpaBHEHHMSI MpeIcTaBiIeHbl B Tabi. 2. CpaBHEHHE MPOBOAMIOCH 15 anperns
2015 1.

3a 2011—2013 rr. nomyuden karanor 549 nonoxeHuil 27 KOMeT, Bce
MIOJIOKEHHS OBUIM OTIIPABICHBI B MeXKIyHapOJHBIN LIEHTP MaJIbIX IJIAHET.
CpenHss KBaJgpaTHYHas NOIPEHIHOCTh G HAONIOJEHUH MO pe3ysbraTam

Tabauya 2. TouHOCTHBIE XaPAKTEPUCTHKH MOJYYEHHBIX M0JI0KEeHUH KOMeT

DKC1o- K-Bo

Nms Jlata (0-C)y | (0-0)s| o4 Cs

U KaJIpoB
29P/Schwassmann-Wachmann 2012-03-26 90 13 —0.29"  —0.22" 0.26" 0.38"
48P /Johnson 2011-08-08 10 8 0.63 -0.06 0.20 0.76
49P/Arend-Rigaux 2012-03-20 90 3 0.69 0.33 021 0.02
2012-03-27 90 5 0.45 036 0.11 022
2012-04-10 90 6 0.64 045 026 0.16
63P/Wild 2013-02-26 60 20 0.11 -0.18 0.09 0.10
2013-02-27 60 15 0.22 -0.17 0.11 0.14
78P /Gehrels 2011-08-05 10 15 -0.28 -0.01 0.28 0.31
2011-08-30 10 15 -035 -0.12 024 0.25
2011-09-19 10 12 -0.04 -027 0.14 0.10
2011-10-26 90 10 0.16 021 024 0.17
2011-10-29 90 10 0.00 0.14 0.12 0.10
2011-11-03 90 10 -0.10 023 0.19 0.12
2011-11-18 90 9 -0.13 0.31 0.12 0.12
2011-12-18 30 10 -046 -0.17 0.16 0.14
98P/Takamizawa 2013-07-25 120 6 —-0.09 0.10 036 0.51
168P/Hergenrother 2012-09-13 120 8 1.36 0.13 0.07 025
175P/Hergenrother 2013-02-27 120 30 0.15 0.36 0.16 0.22
213P/Van Ness 2011-08-30 10 25 0.11 0.11 035 0.36
246P/NEAT 2012-03-21 60 7 0.48 0.23 0.18 0.19
2012-03-26 90 12 0.32 0.15 0.15 0.14
2012-04-10 60 11 0.43 0.06 020 0.19
2012-04-12 60 4 0.61 0.0 0.13 040
260P/McNaught 2012-09-14 90 9 0.48 0.02 0.09 0.08
2012-10-10 60 10 0.04 -0.02 0.04 0.06

274P/Tombaugh-Tenagra  2013-02-27 120 6 —0.54 045 030 0.32
P/2012 NJ (La Sagra) 2012-09-10 120 5 0.13 032 0.17 0.05
2012-09-13 120 4 —0.03 0.04 0.03 0.08

P/2012 B1 (PANSTARRS) 2013-02-28 90 9 0.51 0.15 033 0.75
P/2013 J2 (McNaught) 2013-07-10 90 12 0.05 0.14 0.16 0.12
C/2006 S3 (LONEOS) 2012-04-11 40 9 0.67 0.69 041 0.19
C/2009 P1 (Garradd) 2011-08-04 10 14 0.13 0.10 0.15 0.19
2011-08-30 10 15 0.30 0.16 0.05 0.04

2011-09-14 10 12 0.17 0.25 0.09 0.07

2011-11-03 90 9 0.06 0.12 0.08 0.06

2012-03-26 30 14 -0.04 -0.18 0.05 0.08
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Oxkonuanue maon. 1

DKc1o- K-Bo
Wms Jlata (0-C)y | (0O | o4 G5
3ULUS | KaJIpOB

C/2009 Y1 (Catalina) 2011-08-08 10 9 0.11" 0" 023" 0.43"

C/2010 G2 (Hill) 2011-11-18 90 9 -0.09 -0.13 0.14 0.06

2011-11-28 30 9 -0.34 -0.02 0.07 0.12

C/2010 S1 (LINEAR) 2011-12-18 90 4 -0.34 0.07 0.04 0.09

2012-04-11 60 4 0.09 0.07 0.17 0.20

C/2011 F1 (LINEAR) 2012-03-21 40 12 0.50 -0.19 021 0.19

2012-03-27 40 6 0.54 -0.22 0.09 0.06

C/2011 J2 (LINEAR) 2013-02-27 90 14 0.22 -0.21 0.15 0.20

C/2011 UF305 (LINEAR)  2012-03-21 60 36 -0.21 -0.13 028 0.21

2012-04-11 90 4 -0.17 -0.21 0.07 0.01

2013-02-27 90 10 -0.26 0.08 031 037

C/2012 A2 (LINEAR) 2012-04-11 90 6 0.22 0.05 0.15 027

C/2012 L2 (LINEAR) 2013-02-27 60 10 -0.83 -0.05 0.17 0.26

C/2012 S1 (ISON) 2012-02-27 90 15 -0.77 0.33 0.18 0.19

C/2013 G6 (Lemmon) 2013-05-08 120 9 0.28 -0.31 043 0.51
Bcero 549

06"

Puc. 2. 3aBucuMocTh G OT 3BE3/IHOM g 4" |-
BEJTUYHHBI

02"

107 127 147 167 187 R

cpaBHeHus c sbemepunoil Jlaboparopun peaktuBHoro asuxenus CILIA
Haxoautcd B npeaenax 0.04—0.51" st KoMeT, 3B€3/1HbIE BEIMUUHBI KOTO-
pbIX momagaroT B uaTepBai ot 10.7 1o 17.8". 3aBUCHMOCTD G OT 3BE3IHOI
BEJIMYMHBI IPE/ICTaBICHA HA PUC. 2.

[ToBbIlIEHHYIO HEBSI3KY B MPSIMOM BOCXOXKIACHUHU sl KOMEThl 168P
MO>KHO OOBSICHUTH HEJOCTaTOYHOM TOYHOCTHIO BBIYMCIICHUS JIEMEHTOB
OopOHT, UCTIONB30BAHHBIX AJIs pacyeTa ddemepua. Tak, Hanmpumep, A KO-
MeTel 78P cpaBHenue c¢ 3demepunoil Jlaboparopun peakTUBHOTO JBU-
xenus CILIA mpoBoaMIIOCH IBaX/IbI: cpa3y rnociie 00padoTKu HabIOACHU I
B2011r.uB 2015 r. Jns npumepa Ha puc. 3 mpuBeIeHBI pe3yIbTaThl CPAB-
HeHus Ha 4 Hos0ps 2011 r. (mis pacdera 3demMepus; MCIOIH30BATUCH
3JIEMEHTHI OpOuUT ¢ 3moxoit 9 mapta 2006 r., 2066 nonoxxeHuit) u 15 anpens
2015 . (st pacuera 3hemMepuT UCIIOIB30BATUCH AJIEMEHTBI OPOUT C 3T0-
xoi 24 anpens 2014 r., 5476 nonoxeHuit).
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o-cr Puc. 3. HeBa3ku xoopauHaT koMeTsl 78P:
oL ¢ 2 8 ° ¥ * ¥ 2 KPY>KKH U TPEYTOJIbHUKHA — COOTBETCTBEH-
. X N N HO (O —-C), u (O —C); 11 SIO0XH dIEMEH-
T 4 4 a 4 TOB 0p6uT 9 Mapta 2006 ., KOCBIE KPECTUKU
u touku — (O —C), u (O —C); nns anoxu

a0k 24 anpens 2014 r.

o o o °© o ° o o
45" 1 1 | |
0.788 0.792 0.796 0.800 0.804

Hata, 55868.0+...

Kak BugHO U3 puc. 3, ucrnonp30BaHNEe 0OHOBJICHHBIX 3JIEMEHTOB OPOUT
JUIS BBIYUCIICHUS d(eMepu MpPUBEIO K CYIIECTBEHHOMY YMEHBIICHHUIO
HEBSI3KU HAOJIOICHUH 110 TIPSIMOMY BOCXOXKICHHIO.

BBIBO/IbI

Jliis HaOmoeHU KoMeT anpoOMpOBaHO TPUMEHEHNE KOMOMHUPOBAHHOTO
MeTo/1a HaOIIOACHHMIA, YTO MO3BOJIMIIO TONyYaTh TOYSUHBIE N300paKEHUS
KOMeT, cOmmKkaronuxcs ¢ 3emeil. Berauciienne 3KkBaTopraibHBIX KOOPIH-
HAaT KOMET MTPOBOJIAIIOCH C UCTIOIB30BAHUEM MOAU(PHUIIMPOBAHHOTO METOIA
peayKIUU.

W3 HaGmronenuit momydeH karanor 549 nonoxxenuit 27 komer. Cpen-
HSSI KBaJIpaTUYHAS TOTPEUTHOCTH HAOJIIOICHHH IO pe3yJIbTaTaM CpaBHEHUS
¢ apemepunoii Jlaboparopuu peaktuBHoro asmxkenus CIIA naxoaurtcs B
npenenax 0.04—~0.51" nng komer, 3B€34HbIE BEJIMYMHBI KOTOPBIX MoMnajia-
10T B uHTepBaji ot 10.7 mo 17.8".
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