MPAKTUYHA POBOTA 3 ACTPOHOMII HA TEMY:
«HAYKOBE JOCJIIIKEHHS ONITUYHUX BJIACTUBOCTEM
MMOBEPXOHb ACTEPOIJIIB, KEHTABPIB TA TLJI TOSICY KOHUIIEPA
YEPE3 MEPEXY IHTEPHET»

HOpiiu Bopucosuu Mupowiniuenko,

Kanouoam neoda2ociuHux HayK, yuumeib Qizuku ma
acmponomii LJenmpanvrnencoxoi 30LL I-11I cmynenis,
Memooucm 8i00iny oceimu

Mupouniscoroi patioepaicaominicmpayii

Merta pociaigaeHHsI MOJSAra€ y BHUBUEHHI ONTHYHUX BIIACTUBOCTEW MOIYJISIIN
MaJMX T, IO 3HAXOAATHCS Yy BHYTPIIIHIX 1 30BHIIIHIX 06nacTsax COHSYHOI CHCTEMH 3a
pe3yibTaTaMi CIIOCTEPEKEHb MPOBITHUX HAYKOBIIB, aCTPOHOMIYHHX IHCTUTYTIB Ta
o0OcepBarTopiii CBITY.

Teoperuuni BigomocTi. BigKpUTTS 30BHIIIHBOTO MOSCY MalIMX T, IIO
3HaXOAUTHCS 3a opOiToro HenTyHa, cyTTeBO 3MiHWIO ysiBlieHHS Mpo COHSIUHY CUCTEMY.
["onoBHU nmosic acTepoiniB, po3ramioBaHuil Mixk opdbiTamu Mapca 1 FOmitepa, nepectan
OyTH yHIKaJIbHUM YTBOPEHHSM, a TutaHeTa [nyToH BusiBUnIacs oaHUM 3 00'€KTIB MOSCY
Koiinepa. 3a 23 poku, 1110 MUHYJIU 3 Yacy BIAKPUTTS MEPIIOTO TPAHCHENTYHOBOTO TiJa,
3HaiineHo Ouibiie 1500 Takux T, PO3MOAIA OpPOIT SKUX CBIAYUATH MPO CKIAAHY
JTUHAMIYHY CTPYKTYPY 30BHIIIHBOTO MOSICY. BBaxaeThCs, 110 MOMyJALis KEHTaBPiB, 10
AKUX BIJTHOCSTH T1JIA, IO MAlOTh nepurenii Mixk opoitamu FOmitepa it Henryna, Takox
JUHAMIYHO TOB'sA3aHa 3 Tuamu nosicy Koinepa 1 sSBisSi0Th cO000 NEpEXiIHy Ipyny Bij
IUX TUT JIO KoMeT cimeiictBa IOmiTepa. 3MiHWIUCA YSABJICHHA M TIpO JpKepena
MMOXO/DKCHHS acCTEPOi/liB BHYTPINTHBLOTO TOSCY, YAaCTHHA SKUX MOTJIA YTBOPHUTHCS B
30BHIIIHIN YacTHI COHSIYHOI CHCTEMHM W MEepelTH Ha CydacHi opOITH B pe3yibTaTl
CKJIQJIHO1 TMHAMIYHO1 eBOIOIli. PO3yMiHHS TpoIleciB MOXOKEHHS W €BOJIONIT MalluX
TUI PI3HUX JAWHAMIYHHUX KJIAciB Ta iXHIX B3a€MO3B'S3KIB — OJHE 13 aKTyaJbHIIINX
MMATaHb CY4acHOTO IUIaHETO3HABCTBA. [IJIsl IepeBipKH AMHAMIYHUX MOJICTICH BUHSATKOBY
IIHHICTh CTaHOBUTH 1HQOpMalis Tpo (I3MYHI BIACTUBOCTI MajuX T PIZHUX
TUHAMIYHUX KiaciB. Bce 1me o0yMOBWIO aKTyalbHICTH JaHOI pOOOTH, MPHUCBIYEHOI
BUBYCHHIO ONTHUYHUX Ta (I3UYHUX BJIACTUBOCTEM MOMYJSALIM Madux TUI, IO

3HAaXOJATHCS y BHYTPILIHIN Ta 30BHIMIHINA YacTuHAX COHAYHOI CUCTEMH.



Icmopia eiokpummsa manux min Counaunoi cucmemu. Mani mnanetu, abo
acTepoinu, 37e01IbII0T0 00epTaroThest M opOitamu Mapca 1 FOmitepa 1 HeBuUaUMI
He0o30poeHuM okoM. [lepmry many mimanery Biakputo B 1801 p., 1 3a Tpamuiiiero ii
Ha3BaIM OJHUM 3 IMEH Tpeko-puMchkoi wmidoiorii - Ilepepa. Hezabapom Oymo
3HalileHo ¥ 1HIII Mal IulaHeTd, Ha3BaHl Ilamnamoro, Bectoro 1 IOnHoHOIO.
3actocoBytoun (pororpadiro, movaau BIAKPUBATH JAeAalli CIalIIi acTepoiny. Y Hair gac
Bimomo monan 3000 acrepoiniB. [IpoTsarom MinmbsSpaiB pOKIB acTEpoOigy Yac BiJ Yacy
CTUKAIOTHCS OJIUH 3 OJHUM.

Ha 1o 1ymMKy HaBOAWTH Te, IO Psii aCTEPOiiB Ma€ HE KYJACTY, a HEMPaBUIbHY
dbopmy. CymapHa Maca acTepoiiiB oliH€eThes juie sk 0,1 macu 3emoi.
Haiisckpagimuit actepoin - Becta He OyBae sickpaBimum Bijf 6-i 30psSiHOT BEJIMYHUHH.
Haii6inemmii acrepoin - Llepepa. Horo miamerp 6mmssko 800 K, i 3a opbitoro Mapca
HaBITh y HAWCWJIBHINI TEJNECKONMM HAa TaKOMy MajoMy JHCKYy HIYOr0 HE MOXKHa
nodauntu. J[liamerp HalMEHIIMX BIAOMHMX AacTEpPOIAIB CTAHOBUTH JIUIIE OJM3BKO
KiJIoMeTpa. 3BUYaiiHO, acTepoian He MatoTh aTMocdepu. Ha HeO1 mali MmiaHeTH CXOXi
Ha 30pi, TOMY iX Ha3BaJM acTepoigamu, 10 B MEPEKIal 3 JaBHHOTPEIbKOI 03HAYaE
«30penoAiOHI». K 1 IS MIaHeT, AJI1 HUX XapaKTepHe MeTaeno1i0He nepeMilieHHs Ha
dboHi 3opssHOrO Heba. OpOITH JeSIKUX acTepoimiB MaroTh HE3BUYAWHO BEIIMKI
eKCIIEHTpUCUTEeTU. BHacmigok 1poro B mepurenii acrepoinu miaxoasth g0 CoHug
ommkye, HK Mapce 1 3emns, a Ikap - Ommxkue, HiK Mepkypid. Y 1968 p. Ikap
HaOMM3uBCS 70 3eMJyll Ha BiACTaHb MeHII sk 10 MJIH. KUTOMETpIB, ajge HOro 30BCiM
HE3HAYHE TPUTATAHHS HISK HE BIUIMHYJIO Ha 3emito. YacoMm OMM3BKO MiAXOASTH IO
3emii ['epmec, Epot Ta inmni mani mianetu [17].

binszemni acrepoimm, aGo, sk 1e iX Ha3MBaIOTh, AacCTEPOigW, IO
HabmwkaroTeess g0 3emii (AH3) (q < 1.3 a.0.) BUKIIMKaOTh 0COOIUBUI 1HTEpEC 3 OOKY
nocaiaaukiB. [lo-nepiie, 11 acTepoigu MOKYTh CTAHOBUTHU MOTEHIIMHY HeOe3MeKy s
3emni. Ilo-mpyre, Ha OJM3bKUX BIACTaHSAX BIJ 3€Mill 13 CIOCTEPEKEHH MOXKHA
OTpUMYBATU OLIbII AeTallbHI ()13UUHI Ta OPOITAIbHI XapaKTEPUCTUKH TaKuX Til. Tomy

BKJIMBO 3HATH, siKa KUTbKICTh AH3 pi3HUX pO3MIpiB peanbHO ICHYE.
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B CIIA B cepeauni 90 — X pOKiB MHHYJIOTO CTOJITTS MPHUHHATO MporpaMmy Mo
BusBIeHHIO 90 — 95% Bcix icHytounx AH3 3 posmipamu D > 1 km nipotsirom 20 pokis.
Ha cporoani Takux Tt BiakpuTo 6111 900. Ckinbku iX Mae OyTH B3araji — IMOKH 110
TOYHO HE BCTAaHOBJICHO. 3a OCTaHH1 JECITh POKIB TAKUX OI[IHOK 3pO0JIEHO HEMalo, 1 ix
niara3oH JexuTh B Mexkax Big 700 mo 1300. 3 ocTanHIX myOikarlii 3 1bOr0 MUTAHHS
oyno Bimome uuciio AH3 3 posmipamu D > 1 kM B Mexkax 1800 — 2000 [1], [5].

Hosi ocnoeni knacu manux min ma nosacy Koiinepa. 3a opbiTanpHUMHI
napaMeTpaMy BUAUISIOTh TPU OCHOBHI KJIacH 00’ €KTIB: KJIACUYHI, IIT0 MalOTh OJIU3BKI 10
KpyroBux opOiTH 3 Benukoro miBBiccio 39-48 a.o.; pe3oHaHCHI, OpOiTabHI MEpioau
SKUX 3HaXOJAThCS B pe30HAHCI 13 00epTaHHsAM HenTyHa; 00’€KTH PO3CISHOTO JIUCKY 3
BEJIMKUMH EKCIIEHTPUCUTETaMU Ta HaxujaamMu opOit. KiacuuHi Tija B CBOIO 4epry
MOAUIAIOTECS HA JIMHAMIYHO CHOKIMHY “XOJIOAHY Ta JTWHAMIYHO 30Yy/UKEHY “‘rapsdy’’
nonyJsiiii. JIo KeHTaBpiB BIAHOCATDH TiJIa, Y SIKMX 3HAYEHHS MEPUTENINHOI BIJCTaHI Ta
BEJIUKOT MIBOCI 3HAXOATHCS MK 3HAYCHHSMM BEJIMKUX MmiBoced opOiT FOmitepa 1

Henryna (5.2-30 a.o.) [9].

Puc.1. 306pascennss Conaunoi cucmemu

Binkpurts noscy Koiinepa npuBeno 10 ICTOTHOTO MEPErJIsAy HAsIBHUX MOJEIei
eBonmonli COHSAYHOI CHUCTEMH, OJHAK JOTENep >KOAHA 3 HUX HE 3/1aTHA TMOSICHUTH
CKJIaJIHy JAMHAMIYHY CTPYKTYpY ii 30BHIIIHBOI 4acTWHU. HailOinpmr momynsipHOO €
MOJIeIb MIrpaiii IJaHeT-TIFaHTIB, 3 SKOI BUIUIMBAE, 110 Cy4YacHE HACEJICHHS TOsCYy
Koiinepa siBnsie co0010 3aJIMINKY TIAHETE31MaNeH, 10 YTBOPWINCS B PI3HUX YaCTUHAX
MPOTOIUIAHETHOTO JUCKY. BBakaeThcs, 10 “XojiogHA™ MOMYJSIIS KJIACHUYHUX T 1
NiesiK1 pe30HaHCHI 00'ekTH chopmyBanucsa B TUX oonactsax COHSIYHOT CUCTEMH, 1€ BOHU

nepeOyBarOTh CHOTO/HI, a 1HIIN TPAHCHENTYHOBI TiJIa MOTPANKIA HA CydacHi opOiTH i3


http://ru.wikipedia.org/wiki/%D0%A4%D0%B0%D0%B9%D0%BB:Outersolarsystem_objectpositions_labels_comp-ru.png
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BHyTpilmHKOI dYacTuau CouHsyHOi cuctemu [14]. Bigznawaemo momiOHICTE TOSCY
Koiinepa Ta mosicy acTepoiiiB i BAKJIMBICTh MOPIBHIHHS iX (DI3UYHUX BIACTUBOCTEH IS
Kpamioro po3yMiHHs MOXOHKEHHS ¥ eBoto1lii Ti1 COHSIYHOT CUCTEMHU.

Pezynomamu ghomomempuunux cnocmepedrcenv Manux mia yKpaiHCbKumu ma
3aKopOoonnumu Haykosyamu. OCHOBHI (POTOMETPHYHI CIIOCTEPEKEHHS OOpaHUX
aCTEPOiJIiB TOJIOBHOTO TOSCY OyJI0 BUKOHAHO OaraTbMa YKpaiHCHKUMH JTOCIITHHKAMHU,
ajle Hac 3alliKaBWJIO JIOCIIUKCHHS YKPaiHCHKOTO HAyKOBI JIOKTOpa (i3UKO-
MaTreMaTuyHuX Hayk bembcbkoi Ipmam Muxkomaieau. B mepiog 3 1989-2006 pp. 3a
nonomororo  0.7-m Teneckormma HJII actponomii XapkiBCHKOTO HaIllOHAJIBLHOTO
yHiBepcutTeTy Ta 1-m Teneckona Cumeispkoro BimjauieHHss KpuMcebkoi acTpodi3udHoi
obcepsatopii [5-7, 9, 10, 11, 27, 30] BoHa naeTanbHO 3aifiCHWIA (OTOMETPHUYHI
CIIOCTEPEKEHHS BUIIE Ha3BaHUX KOCMIYHUX 00’€KTIB. EMi30AMYHO, B paMKax CIUIBHUX
MporpaM CIOCTEPEKEHb KPUBUX OJIMCKY HEIO BHUKOPUCTOBYBAJHUCS 1HII TEJIECKOIH, a
came, 0.6-m teneckon ['AO HAH Vkpainu (r. Maiinanak, Y36ekuctan) [1]; 0.6-m
mBencbkuii Teneckon (Kanapceki octpoBu, Icmanis) [1, 2, 6]; 0.5-m, 0.6-m Ta 1-m
teneckonu IliBaeHHO1 eBpomneiickkoi oocepBaropii (Yim) [2, 6, 9].

benbcbkoro I. M. mpoBefieHO NieTaibHE CHOCTEPEKEHHS KEHTaBpPiB 1 T MOSICY
Koiinepa B 2001-2006 pp. 3 BukopuctanusMm 1.5-m teneckomna obcepBaropii C'eppa-
Hesana (Icmanis) [2,3,4,6], 2-M Teneckomna obcepBaropii Poxken (bosrapis) [7], 3.6-m
ta 8.2-M teneckomniB [liBneHHoT eBporneiicbkoi oocepBaropii (i) [16].

VY nuceprailii Ha 3100yTTS HAYKOBOTO CTYINEHS JOKTOpa (P13MKO-MaTEMaTUYHUX
HayKk benbchkoro IpuHOO MUKONAIBHOIO BHUCBITIEHO PE3YJIbTaTH BUMIPIOBAHHS
nepioniiB obepTaHHs Ta (pa30BUX 3AIEKHOCTEH OJIMCKY acTEpOiliB TOJIOBHOTO MOSCY 3
PI3HMMHM KOMIO3WLIMHUMH TUNaMH NoBepxHi. [ns 21 actepoina mepiogu oOepTaHHS
BU3HAYECHO BIIEpIe a00 ICTOTHO YTOYHEHI IMOMEPEJHI BUMIPIOBAHHS paHIIIE BiJOMHX
[1, 2, 5, 6, 8-10, 17]. Pesynbratu cnoctepexeHb benbebkoi Ipuan MukomaiBHU
YBIHILIM 70 (POTOMETPUYHOIO KaTaJIoTy, CTBOPEHOro 3a ii ydactio [17]. ¥V 11 poGori
MIJKPECIECHO BaXJIMBICTh aJ€KBATHOTO BpaxyBaHHsS Bapialiid OJUCKY, MOB'A3aHUX 3
oOepranHsM, Tmpu 1MOOyMOBI  (a30BUX 3aJEKHOCTEH OJIMCKYy Ta JAETAIbHO

0OTOBOPIOETHCSI BUMIPSHUMN XiJT (Pa30oBUX 3aliekHOCTEN Oymcky actepoiniB 20 Maccamis

(S-tum), 214 Awmepa (E-tum), 303 XKozedina (C-tum), 313 Yanges (C-tum), 419



Aspemnis (F-tum), 620 [Ipaxonis (E-tum) 1 1021 ®naammapio (F-tum).

Hageneno pesynbTaT cioctepexxeHb (pazoBoi 3aJIeKHOCT1 OJIMCKY KIACHYHOIO Tija
nosicy Koitnepa 20000 Bapyna [22]. 3HalifeHO BKa3iBKM Ha HasBHICTb MOJI0HOTO
BY3bKOI'O OMNO3MIIMHOTO TiKy B (a30BUX 3aleKHOCTAX Ommucky keHtaBpa 10370
XinoHoma, Tpanc-HentyHoBoro Tia 15789 (1993 SC) 1 kapnukoBoi miaHetu 136199
Epic. BusiBneHo 30inbllieHHS aMIUIITyad KpuBoi Onucky Bapynu B obnacTti
OTIO3ULIIMHOTO MKy B MOPIBHAHHI 13 aMIUIITYyA0K0 MpH OUThIIHMX (Da30BUX KyTax, IIO
MOXe OyTH MOB'i3aHE 3 BapialliiMH PO3CIIOBAJIBHUX BJIACTUBOCTEH MOBEPXHI I[HOTO
Tija.

OcHOBHI 3aBJaHHS 10CJIiI7KeHHS:

- TMPOBECTH JETalbHE JOCTI/DKCHHS (POTOMETPUYHHX 1 TOJSIPUMETPUIHHUX
CIIOCTEpEKEHb OOPAHUX ACTEPOIJIB TOJIOBHOTO MOSICY 3 PI3HUMH BJIACTUBOCTIMHU
B1JIOMBaHHS CBITIA;

- BHBYHMTH METOAM IOCIIKEHHS ONTHUYHUX BIIACTUBOCTEH MOBEPXOHBH aCTEPOIMiB
ta Ti1 nosicy Koitnepa;

- JIOCIIJIUTH acTepOigy PI3HUX JAMHAMIYHMX TPYIM 1 PI3HUX THUIIIB MOBEPXOHB, Y
TOMY YHCJI1 PIAKICHUX KOMIO3ULIIMHUX THUIIIB;

- BHUBYHMTH Ta IpoaHajizyBaTu kiacudikamito Tim noscy Koinepa 3a onTHYHUMU
TUIIAMHU 1X [IOBEPXOHb.

BuBuuTH Ta mocnigutu MixkHapoaHy 0a3y ganux “Asteroid Photometric Catalogue”
(  http://asteroid.astro.helsinki.fi ),  “Planetary = Data  System, = NASA”

( http://www.topcoder.com/solarsystem/pds ), “Photometric Database for Kuiper Belt

Obijects” (http://www.thelivingmoon.com/43ancients/02files/Sedna_01.html).

Hocnigutu acrtepoinu, SIKI JOCHIKYBaJIMCS KOCMIYHOIO Miciero “Rosetta”

€Bporeiicbkoro kocmigdoro arearcraa (http://www.dlr.de ).

JlociizKeHHsl MOKa3HUKIB KOJbOpPY KeHTaBpiB i Tl mosicy Koimepa. Ha
OCHOB1 OTpUMaHMX 3 MepexXi [HTEpHET OCTaHHIX CIOCTEPEKHUX AAHUX 3IIHCHUTH
B1101p OJTHOPITHMX BUMIPIOBaHb MOKA3HUKIB KOJHOPY KEHTaBPIB 1 Ti nosicy Koiinepa y
BUJIUMIM 1 OVDKHIN 1HPpadyepBOHIN AUISIHKAX CIEKTpa.

PosrnsiHyTi B3a€MO3B'SI3KM ONTHYHUX BIACTUBOCTEH TMOBEPXOHb MAIMX Til 3


http://asteroid.astro.helsinki.fi/
http://www.topcoder.com/solarsystem/pds
http://www.thelivingmoon.com/43ancients/02files/Sedna_01.html
http://www.dlr.de/
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pI3HUMH OpOITATbHUMH XapaKTEPUCTUKAMHU, KpUTepii 1 pe3ynbTatu Kiacudixarii
TPAHCHENTYHOBUX TiJ1 32 THUIIAMU TOBEPXOHBL Ta PO3IMOIIIOM KJIACIB 00 €KTIB Yy MOsICI
Koiinepa. Heo6ximHO Bi3HAYMTH, 1110 acTepoinu F-Tuily, BiIpi3HAIOTHCS aHOMaJIbHUMHU
MOJISIPUMETPUIHUMHU BIIACTUBOCTSMH, TAKOXXK BHUIAULIIOTHCS 3a CBOIMH JAUHAMIYHUMH
XapaKTEpPUCTUKAMU. ACTEPOINH I[LOTO THUITY 3YCTPIHAIOTHCS MEPEBAKHO Yy BHYTPIIIHIN
30H1 TOJIOBHOTO TIOSICY aCTEPOiIiB, HA BIAMIHY BiJl IHIINX HU3bKOATKOCSTHUX TiI[17].
JleTanpHO omucaTH BUSBJICHI 3aJ€KHOCTI ¥ TaTH iM MOXKJIUBY 1HTEPIPETAIIIIO 3
TOYKH 30pYy BIAMOBITHOCTI HAasBHUM JAWHAMIYHMM MOJieNisiM. Big3HauaeThbcsl BUSBIICHA
0IMOATIBHICTD Y PO3IOJILII KEHTAaBPIiB 3a MOKa3HUKaMH Koibopy B—V ta V-R (puc.2.),
110 MO’K€ CBITYMTH HA KOPUCThH MPHUITYIICHHS PO JBa Pi3HI JHKepesia MOXOMHKSHHS X
tin[17]. Ha 6inbiomMy crioctepeskHOMY MaTepiaii MiATBEpHKEeHI KOPEIAIlii ITOKa3HUKIB
KOJILOPY KJIIACMYHUX TUT 3 HaXWUJaMu OpOIT 1 mepureiaiiHuMu BijactaHsMu. [lokazaHo,
0 AUMHAMIYHO “XOJOJHI” KJACHUYHI TUIa XapaKTepU3YIOThCS IMOKA3HUKAMHU KOJbOPY
B-R>1.5", 10610 ixHi mOBepxHi € OLNBIN “U4epBOHMMM’ y MOPIBHSAHHI 3 JAUHAMIYHO

“rapsiaor0” MOMYJIALIEI0 TPAaHCHENTYHOBUX T [14].

[ —

=

Centalrs

— mzc-m

" Charide
-

s

Chiran |

—— Trans-Neptunian objects

Puc.2. 306pasicenns noscy Koiinepa

Ha pmiarpami mnoka3zani Beauki miBoci 1 HaxujieHHst opoiT THO  (Bkitouarouu
o0'extr nosca Koiinepa). Y niBiil yacTuH1 1Sl HOPIBHSAHHS MOMIILIEHI KEHTaBPH.
Pe3onancHi 00'ekTH MO3HAYEH1 YEPBOHUM KOJIHOPOM.

VY HaBeneHI HUX4Ye TaOIMIll MepepaxoBaHi TPAHCHENTYHOBI 00'€KTH 3 11aMETPOM,

o nepesuirye 800 kM, 1 HajlaHi iX mapaMeTpu:

00'exT A6c¢.30p.Besimunna (H) diamerp, km Tun KinbkicTh CYNYTHUKIB
Epina -1,19 8! ~ 2340 OO0'eKT PO3CISTHOIO JAMCKA 1
[InytoH - XapoH -0,7011 232011207 [lnyTiHo 3

Xaymea 0,00 ~ 1600 Krro6iBano 2


http://znaimo.com.ua/%D0%90%D0%B1%D1%81%D0%BE%D0%BB%D1%8E%D1%82%D0%BD%D0%B0_%D0%B7%D0%BE%D1%80%D1%8F%D0%BD%D0%B0_%D0%B2%D0%B5%D0%BB%D0%B8%D1%87%D0%B8%D0%BD%D0%B0
http://znaimo.com.ua/%D0%94%D1%96%D0%B0%D0%BC%D0%B5%D1%82%D1%80
http://znaimo.com.ua/%D0%A1%D1%83%D0%BF%D1%83%D1%82%D0%BD%D0%B8%D0%BA_(%D0%BA%D0%BE%D1%81%D0%BC%D0%BE%D1%81)
http://znaimo.com.ua/%D0%95%D1%80%D1%96%D0%B4%D0%B0_(%D0%BA%D0%B0%D1%80%D0%BB%D0%B8%D0%BA%D0%BE%D0%B2%D0%B0_%D0%BF%D0%BB%D0%B0%D0%BD%D0%B5%D1%82%D0%B0)
http://znaimo.com.ua/%D0%A2%D1%80%D0%B0%D0%BD%D1%81%D0%BD%D0%B5%D0%BF%D1%82%D1%83%D0%BD%D0%BE%D0%B2%D0%B8%D1%85_%D0%BE%D0%B1_%D1%94%D0%BA%D1%82#link9
http://znaimo.com.ua/%D0%A0%D0%BE%D0%B7%D1%81%D1%96%D1%8F%D0%BD%D0%B8%D0%B9_%D0%B4%D0%B8%D1%81%D0%BA
http://znaimo.com.ua/%D0%9F%D0%BB%D1%83%D1%82%D0%BE%D0%BD_(%D0%BA%D0%B0%D1%80%D0%BB%D0%B8%D0%BA%D0%BE%D0%B2%D0%B0_%D0%BF%D0%BB%D0%B0%D0%BD%D0%B5%D1%82%D0%B0)
http://znaimo.com.ua/%D0%A5%D0%B0%D1%80%D0%BE%D0%BD_(%D1%81%D1%83%D0%BF%D1%83%D1%82%D0%BD%D0%B8%D0%BA)
http://znaimo.com.ua/%D0%9F%D0%BB%D1%83%D1%82%D1%96%D0%BD%D0%BE
http://znaimo.com.ua/%D0%A5%D0%B0%D1%83%D0%BC%D0%B5%D0%B0_(%D0%BA%D0%B0%D1%80%D0%BB%D0%B8%D0%BA%D0%BE%D0%B2%D0%B0_%D0%BF%D0%BB%D0%B0%D0%BD%D0%B5%D1%82%D0%B0)
http://znaimo.com.ua/%D0%9A%D0%BB%D0%B0%D1%81%D0%B8%D1%87%D0%BD%D0%B8%D0%B9_%D0%BE%D0%B1%D1%94%D0%BA%D1%82_%D0%BF%D0%BE%D1%8F%D1%81%D0%B0_%D0%9A%D0%BE%D0%B9%D0%BF%D0%B5%D1%80%D0%B0
http://ru.wikipedia.org/wiki/%D0%A4%D0%B0%D0%B9%D0%BB:TheTransneptunians_73AU.svg

Cenna 1,58 ~ 1600 O6'ext xmapu Oopra 0
Makemake -0,44 ~ 1480 Krro6iBano 0
Opk 2,2 ~ 946 [TyTtino 1
KgaBap 2,6 ~890 Ksro6iBaHo 1
THmmi
2002 TC 3pp 3,8 ~ 1145 0
PE30HYI0UI 00'€EKTH
Bapyna 3,7 ~ 800 Kprob6iBano 0
2002 UX »5 3,6 ~910 Kprob6iBano 0
2002 AW o7 3,2 ~ 890 OO0'ekT pO3CISTHOTO TUCKA 0
2007 OR 19 1,7 ~ 875 O06'exT po3CisTHOTO ITHCKA 0
Hxcnon 3,2 ~ 820 [TnyTino 0

[{i maH1 mMATBEPIKYIOTH KiIacu]ikallito TpaHCHENTYHOBUX T 3a TUIIAMHU ITOBEPXHI
[19].
Jocnioscenna knacugikayii mpancnenmynosux min uepes mepecy Inmepuem.
Uepes mepexxy [HTepHET JOCHIIUTH Pe3yIbTaTH MPOBITHUX CBITOBUX OOCEpBaTOpin
moa0 knacudikaii 85-TH TpaHCHENTYHOBUX T 3 BUKOPHCTAHHSM PI3HOT KUTBKOCTI

MOKa3HUKIB KOJIbOPY — BijA 3-X 10 6-TH.

\

Maxemaxe

2007 OR,,

Puc.3. Ilopisnanvui posmipu natibinowux THO i 3emni
[IpoananizyBaTu pO3MOJIT TAKCOHOMIYHUX KJIACIiB BIJHOCHO OPOITAJIbHUX

XapaKTEPUCTHUK 3 HACTYITHUMHU 3aKOHOMIPHOCTSIMHU:

1) momynsmist KeHTaBpiB BigHOCUTHCA abo 10 BR, a0o mo RR-Tumy, miaTBepmkyroun
OiMoAaNbHUN PO3MOJAUT IUX 00'€KTIB. €AMHUM BUHATKOM € XIPOH, BIIHECEHUU IO
BB-tumy, T00TO 10ro moBepXHs OLIbIn “OnmakuTHA” MOpPiBHAHO 3 BR-THMOM, 110,
OJIHaK, HE MOPYUIY€ BiI3HAYEHY OIMOAAJIbHICTD MOIMYJIALIT KEHTaBPIB;

2) RR-tun 3ycrpivaerhcs y BCIX TUHAMIYHUX TPyMax, ajie HAMOUIbIIA KUTBKICTh X

00'€eKTIB HaJEXUTh A0 MOMYJSILIl K1acuuyHUX Til. [Ipu 1ipoMy B iXHBOMY PO3MOALITI


http://znaimo.com.ua/(90377)_%D0%A1%D0%B5%D0%B4%D0%BD%D0%B0
http://znaimo.com.ua/%D0%A5%D0%BC%D0%B0%D1%80%D0%B0_%D0%9E%D0%BE%D1%80%D1%82%D0%B0
http://znaimo.com.ua/%D0%9C%D0%B0%D0%BA%D0%B5%D0%BC%D0%B0%D0%BA%D0%B5_(%D0%BA%D0%B0%D1%80%D0%BB%D0%B8%D0%BA%D0%BE%D0%B2%D0%B0_%D0%BF%D0%BB%D0%B0%D0%BD%D0%B5%D1%82%D0%B0)
http://znaimo.com.ua/(90482)_%D0%9E%D1%80%D0%BA
http://znaimo.com.ua/(50000)_%D0%9A%D0%B2%D0%B0%D0%B2%D0%B0%D1%80
http://znaimo.com.ua/(84522)_2002_TC302
http://znaimo.com.ua/(20000)_%D0%92%D0%B0%D1%80%D1%83%D0%BD%D0%B0
http://znaimo.com.ua/(55637)_2002_UX25
http://znaimo.com.ua/(55565)_2002_AW197
http://znaimo.com.ua/(225088)_2007_OR10
http://znaimo.com.ua/(28978)_%D0%98%D0%BA%D1%81%D0%B8%D0%BE%D0%BD
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3a HaxwiamMu OpOIT MPOCTEXKYETHCS HAMIMIIOK ‘‘UepBOHMX TN Ha opbiTax 3

HEBEJIMKUMH HaxuinaMu (1<4°);

3) MPOCTEXKYEThCS HAUIMIIOK “ONMakuTHMX Tin BB-Tunmy Ha opOiTax 3 BEIMKHMH
Haxuiamu. BiporigHo, came Tina BB-tumy € mnpeacraBHMKamMu Tak 3BaHOi
JUHAMIYHO “Taps4oi”’ MOMyJIALii TPAaHCHENTYHOBHX T1JI.

VY 3anponoHoBaHi Kiacu(ikallli TpaHCHENTYHOBUX TiJ 3a MOKa3HUKAMHU KOJIBOPY

iX MOBEpXOHb BUBYMTU Cy4aCHUN (PI3UKO-XIMIYHHI CTaH IMX TUL. BiACyTHICTH 1HIIMX

dbyHIaMEHTAIBPHUX JIaHUX TPO 1X BJIACTUBOCTI (HANPHUKIIAJ, adb0e10, po3Mip, Maca) He

Ja€ 3MOTY 3pOOUTH BUOIp MK MOXKIIMBUMU CIIEHapisiMU eBodtolli Ti noscy Koiinepa.

BignoBimHo MoXKHA BIJ3HAYMTH JIBA HAWMPOCTIIIMX CIEHApii, IO IOSCHIOIOTH

ICHYBaHHS PI3HUX THUIIIB MTOBEPXHI:

1. Pi3Hi TUNM BKa3ylOTh Ha Pi3HY EBOJIOLIIHY ICTOPIIO TPAHCHENTYHOBHX TUI, a
BIIMIHHICTh TIOBepXOHb Bii BB g0 RR-Tumy Bkazye Ha pi3HMIl Yac BIUIMBY Ha
MOBEPXHIO Tila PI3HOMAHITHUX KOCMOTE€HHHX IpPOILECIB. Y LbOMY BHUIIAJIKy KOXKEH 3
THIIIB MPEJCTABIISIE PI3HY CTAJIII0 €BOJIIOIIT MOMYJIAIT TPAHCHENTYHOBUX T1J.

2. Tun moBepxHi BimoOpaxae MepBiCHY BIJIMIHHICTh PEYOBUHHU IUX Til. B 1pomy
Bunaaky RR-Tun npencrapiise HalOIbII NPUMITHUBHI 32 CKIAAOM 00'€KTH ‘“XONOIHOT
MOMyJISAii TpaHCHENTYHOBUX TuUI, a Tuila BB-Tumy MICTSTh 3pa3ku PEUyOBUHHU, IO
chopmyBasiaca TpH OUIbII BUCOKHMX TEMIIEpaTypax 1 3aHECEHa Ha TPAHCHENTYHOBI
opOiTn B pe3ynbrari esosowii (“rapsya” nmomyssmis). Ilpomikai BR Ta IR-Tumnm
MOXYTh IPEACTABIATH HACHIAKK ‘“‘cTapiHHs”’ moBepXoHb BB it RR-tumiB BiamoBigHO
[17].

JocaigkeHHsl acTepoiaiB 3acodoamMu kocMmiuHoi Micii “Rosetta” . Mertorw Micii
OyB miamT a0 kometu YypromoBa-I'epacuMeHko Ta 1i JOCHI/DKEHHS, a TaKOX
JOCTI/DKEHHS OJHOTO a00 MBOX acTepoiliB Ha MNUISIXY MPOXOMKEHHS KOCMIYHOTO
anapara. B sKocTi mocmikeHHs 00'€KTiB OyJ0 3ampomoHOBaHO 9 actepoimiB, BUOID
AKuX OyB 3poOJIeHMH BUXOASYM 3 OpOITATbHUX XAPAKTEPUCTUK, HEOOXITHUX IS
HaOJMKEHHS KOCMIYHOTO anapara J1o acrepoifa. 3 9-tu kanauaaTiB Oyso BiiOpaHo aBa
00'€KTH, HaWIIKaBIIIUX 3 TOYKH 30pPy T'OJIOBHOI METH MICli — BUBUEHHS IMOXOJKEHHS
Consiunoi cucteMu. OCHOBHUMH KPUTEPIIMHU BiIOOPY OO'€KTIB JOCHIIKEHHS OYJIu:

KOMITO3MIIIMHUI THMN TOBEpxHI acrtepoiniB, mepeBaxkHo C, M ab6o E, mo panime
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NPAKTUYHO HE JOCHIPKYBAIMCA B XOJI KOCMIYHHMX MICiH, 1 po3Mmip Tina. Takox,
3MIMCHUTH CIIOCTEPEKEHHS BCIX AacTepOifiB-KaHIUJIATIB, 3a pe3yJbTaTaMu SKHX
BJIAJIOCS BHU3HAYUTH KOMITO3UIIIMHUI THUI TOBEPXHi, OLIHUTH PO3MIPH Ta 3pOOUTH
oOrpyHTOBaHMi BUOIp mted micii [13]. Boanwmii 3amyck kocMiuHoTO amapary “Rosetta”
y Oepesni 2004 p. maB 3Mory BUOpaTH OJWH 3 ONTUMAIBHIIIUX BapiaHTIB 3 YCiX
MOXJIMBUX 00’€KTIB AociipkeHHs — actepoigu 21 Jlroteris (M a6o C-tum) i 2867
[retinc (E-tum) [18].

BinzHaueHo, 110 HE3Ba)Kar0UM HAa HasBHI UYMCENbHI CIIOCTEPEKEHHS acTepoina
21 Jrorewisa, ioro kiacu@ikailisi 3adUIIA€ThCS HEOAHO3HA4HOW. CHeKTpalibHi Ta
MOJISIPUMETPUYHI CHIOCTEPEKEHHS I[LOTO acTepoijia MOKa3yloTh MOAIOHICTh MaTrepiairy
fioro moBepxHi A0 Byrauctux XoHapuTiB CV3 1 C3 TumiB 3 BITHOCHO HU3BKUM BMICTOM
Byriento [13].

®i3zuuH1 crioctepekenHs actepoina 2867 lIteitnc Oynu po3smnoyari Tuibku B 2004
p., KON 1iei acTepoin OyB OTrOJOMIEHUH MOKIMBUM KaHIWIAATOM ISl JAOCHIIKEHHS
KOCMIYHUM  amapaTtoM. HaBejneHo — pe3ynbTaTH  MEPIIMX  CHEKTPOCKOMIYHHUX
CIIOCTEpEXKEHb 1bOro acTtepoina B iHTepBaiai 0.8—2.5 MKM, 10 MOKa3ajlyd HAaSBHICTH
CMyTU TorfauHaHHsA moonau3y 0.5 MkM, crnabky nernpecito Ha 0.96 MKM, a J1aji MIOCKUM,
0e3 ocobimBocTEl crnekTpalbHMM XiA. Takuil CHEKTp € XapaKTepHUM i JACSKUX
actepoiniB E-tumy, 30kpema, nis 64 Aurenina.

O6irnyBmu Conre, Po3erra 5 Bepecus 2008 poky, nmepeOyBarouu B TOJOBHOMY
nosici acrepoiniB HaOnu3minacs Ha 850 kimomeTpiB Ao actepoina LllTeiinc (Ne 2867) 1
nepenana Ha 3eMIII0 MOTO 300payKEHHs Ta IHIINI HAYKOBI JaHl mpo Hboro. Ls mana
maHeta 2867 Oyna Bigkputa 4 nucromaga 1969 poxky Mukonow CrenaHoBuueM
Yepuuxom y Kpumy i Ha3BaHa Ha 4eCTh BIJOMOTO JIATUCHKOTO acTpoHOMa Ipodecopa

Kapna Asrycrosuua IllTeiinca — ¢axiBiisg 3 KOCMOTOHIT KOMET.




Man.A. Acmepoio Lllmetinc Ne 2867 5 sepecusa 2008 p. («Pozemmay)
[ToBeprarounce i3 mosica actepoiniB m1o Conrt, Pozerra B ymmcromami 2009 p.
3HOBY MpoJieTiia mo0au3y 3emil i, 3poOUBIIM CBiil YeTBEPTUH rpaBiTALlIHUN MaHEBD,
nepeiuia Ha OCTaTOYHy OpOiTy MoiboTy A0 koMmetu YypromoBa-I'epacuMeHko.
O6irnyBiuu BTpete Conile, Pozerra 10 numnus 2010 poky mposeTina moOau3y BEIUKOro
actepoina Jlrorerii (Ne 21) (3a omiakoro 13 3emii giamerpom 99 km), choTtorpadyBaBiim
ioro. Jlroreris — actepoin HenpaBuiIbHOI (hopmu po3mipamu 132x101x76 kM. Actepoin

21 JIrotemiro BigkpuB 15 mucromana 1852 poky I'. I'ompamvuar [ 11 ].

Man. 5. Acmepoio Jliomeyia Ne 21 10 nunua 2010 p. («Pozemmay)

[Ticns mposboty mobnu3y Jlrorterii Bci mpwinanu Pozertn Oynu mepeBeneHl B
«OYIKYBaHHI» pexuM Maibke Ha 4 pOKM 10 HIAJIBOTY A0 siapa KomeTHn YypromoBa-

I'epacumenko.

Bigznauemo BaKIMBICTh MOPIBHSHHS PE3yJbTaTIB /10 MOJBOTHUX CIOCTEPEIKEHD

X acCTEPOiMiB 13 pe3yJbTaTaMu, OTPUMAHUMHU B XOJII BUKOHAHHS KOCMIYHOI MicCii, JJist

MEePEBIPKU ¥ TOJIATIBIIIOTO PO3BUTKY METO/IB JUCTAHITIHHOTO 30HyBaHHS TUT COHSYHOT
cuctemu[17].

:xepena indopmanii mepexki IHTepHeT BHKOPHMCTAHI ISl JAOCJiIKEHHS

acrepoiniB, kenTaBpiB i Tin nosicy Koiinepa. Jlani ans mociikeHHS acTepOifiB,

KeHTaBpiB 1 T nosicy Koiinepa 3a pe3ynbraramu ciocTepekeHb MPOBIAHUX IHCTUTYTIB
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Ta o0cepBaTopiii CBITY 4Yepe3 Mepexy [HTepHer, BKioUaroun obcepBaTopii MiBACHHOI

MIBKYJI1 MOKHA 3HANTH Ha calTax:

Hauionanvna onmuuna acmponomiuna oocepsamopis (NOAO, CIIA):

http://www.noao.edu/noao.html. Yepes meit cepBep MOXHa BHHTH Ha CTOPIHKH

3HaMeHUTHX oOcepBaTopiit MaynT Bisncon, Maynt I[1amomap 1 Kar ITik.
Hauionanwvna padioacmponomiuna oocepsamopia (NROO, CIIIA):

http://www.nrao.edu/.

Incmumym kocmiunozo menecxkona im. Xaoona (STSc, CIIA):

http://marvel.stsci.edu/.

Oocepeamopia im. B. M. Kexa (CIIA, Taaiicbki ocTtpoBu). Mae nBa
HAWOUIBIINX HA CHOTOJHI ONTHYHUX TEJIECKOIM 13 CErMEHTOBAHUMU 18&-

METpOBUMH J3epKanamu: http://astro.caltech.edu/.

Henmp acmpoghizuxu I'apseapocvkozo ynieepcumemy (Cf, CI11A):

http://cfa-www.harvard.edu/.

Hauionansnuit acmponomiunuii i ionocghepnuit uenmp 6 Apecioo (NAIC,
CIIA): http://www.naic.edu/.

Conauna oocepsamopia bic bep (BBSO, CIIIA):

http://www.bbso.njit.edu/.

Oocepsamopia Coeppo Tonono (CTIO, Ynmi):

http://www.ctio.noao.edu/.

Ilieoenna esponeiicoka oocepsamopisn (ESO):

http://www.eso.orq/.

Aneno-Aecmpaniiicoka oocepsamopin (AAO, AcTpaiis):

http://www.aa0.gov.au/.

Paodioacmponomiuna oocepsamopia /[ncoopenn benk (AHrmnis):

http://www.jb.man.ac.uk/.

I'pyna im. I. Heromona (ING, o. Jla-Ilansma, Kanapceki ocTpoBa):

http://www.ing.iac.es/.

006'eonanuit acmponomiunuii yenmp (I'aBaiicbki OCTpOBH):

http://www.jach.hawalii.edu/.



http://www.noao.edu/noao.html
http://www.nrao.edu/
http://marvel.stsci.edu/
http://astro.caltech.edu/
http://cfa-www.harvard.edu/
http://www.naic.edu/
http://www.bbso.njit.edu/
http://www.ctio.noao.edu/
http://www.eso.org/
http://www.aao.gov.au/
http://www.jb.man.ac.uk/
http://www.ing.iac.es/
http://www.jach.hawaii.edu/
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» Incmumym acmponomii moeapucmea Maxkca IInanka (MPIA, OPH,

laiinens0epr): http://www.mpia-hd.mpg.de/.

«  Incmumym acmpogizuxu mosapucmea Maxca Ilhanka (MPA, ®PH, I'apxinr):

http://www.mpa-garching.mpq.de/.

«  Incmumym paodioacmponomii moeapucmea Maxkca Ilnanka (boun, Himeuunna

MPIf): http://www.mpifr-bonn.mpg.de/. Mae HaiOIIBIINI TOBHOIIOBOPOTHUIA

pamioTeneckor 3 miaMeTpom m3epkana 109 m.
«  Incmumym acmponomii Bioencoxozo ynieepcumemy (ABCTpis):

http://www.astro.univie.ac.at/.

=  Obcepeamopin bnakummnozo depeca (OCA, ®paniiis):

http://www.obs-nice.fr/.

«  Odbcepeamopii Maynm Cmpomno i Caiidine Cnpine (ABCTpiis):

http://msowww.anu.edu.au/.

« Iligoenno-Agppukancoka acmponomiuna oocepeamopin (11AP):

http://www.saao.ac.za/.

«  Hauionansna acmponomiuna oocepeamopisn Anonii (NAQOJ):

http://www.nao.ac.jp/ [3].

Iicas pociaixxeHHs: acTepoidiB, KeHTaBpiB i Ti1 mosicy Koimepa HeoOXigHo

MiZIrOTYBAaTH BUCHOBOK Ta 3BIiT PO NMPOBeAeHY podoTy.
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