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3riIHO 3 IUIAaHOM TPOBEJCHHS HAYKOBO-TEXHIUYHMUX 3ax0jiB MiHicTepcTBa OCBITH 1
Hayki XapKIBCbKUN  HaIllOHAJbHUM  YHIBEPCUTET PAIIOCICKTPOHIKM CHIJIBHO 3
YKpaiHChbKOIO aCTpPOHOMIYHOIO acoliaiieo, PamioactpoHomiunuM iHcTUuTyTOM HAH
VYkpainu 15 Oepesnst 2016 p. mpoBoauTh HaykoBHil ceMiHap «Pamiomereopu, MeTeopH 1
MDKIUIaHETHA CKJIaJoBa: MOOJM3y Ta Ha BIACTaHI», MPUCBSUEHUH MaM’iTi BIIOMOIO
JOCITITHAKA MeTeopiB pamionokariiaum metonom npod. XHYPE B.JI. Kameesa (1920-
2004) mo 96-piuus 3 mHs HapomxkeHHsA. B 2016 BumoBHIOETHCS 60 pOKIB, K TpOd.
b.JI. KameeB ouonuB xadenpy OcHOB pamioTeXHIKH 3 OQIIIHHUM BKIIOUECHHSM HaIMPSIMKY
paioNoKaliMHUX METEOPHHUX JOCTIIKEHb 0 HayKOBUX HAIpPSMKIB Kadeapu Ta K OyIo
3aBepIIeHe OYAIBHUIITBO 3arOpPOJHBOI CIOCTEPEKHOT 0aszu mia XapKoBOM (Ui y4yacTi y
nporpami  «MixHapoaHuii reodizuuHuii  pik  1957»), Ha AKid Yy TOJAJBIIOMY
CTBOproBajacs Ta (yHKIIIOHYBajga MeTeopHa pajaioiokaniiina cuctema MAPC, Bu3HaHna He
OJIMH pa3 Ha MDKHAPOAHOMY PIBHI OJIHIEI0 3 HaWJOCKOHAMIIIUX Yy CBITI, a B YKpaiHi
BKJIFOUEHA JI0 Tepesiiky 00’€KTiB, Kl € 11 HalioHaJlbHUM HajxOaHHsI. B 1996, 20 pokis
tomy, y criHax XHVYPE 3a inimiatuBoro mpod. b.JI. KameeBa Oyma mpoBeaeHa
MDKHapojHa KoHdepeHIss «MereopHi yacTku B atMmocdepi 3emii», mpucsyeHa S0-
pIYYIO MiATOTOBKU PaJIIOIHXKEHEPIB Y XapKoBi Ta 25 — piyui0 METEOPHOTO HAIMPSMKY Yy
ctinax XHYPE. C imenem Bb.JI. KameeBa mnoB’s3aHO 3aCHYBaHHS Ta pO3rOpPTaHHS
pagloMETEOPHUX JIOCHIIKEHb B YKpaiHi Ta 3HauH1 gocsirHeHHs kadeapu OPT Tta yueHux
XHYPE y npomy HanpsiMKy CBITOBOro piBHA. B apceHani BITUM3HSHHUX BHHAropoj 3a
nocsruenHs yuennx XHYPE, cepen inmmx, npemist HAH Ykpainu im. ML.I1. bapa6amosa
nocimigaukam meteopiB b. JI. KameeBy Ta FO.I. Bonomyky 3a xHury «Merteopu Ta
METE€OpHa pEuOBHMHA». BpaxoBylouuW BaroMuid BHECOK JIOCHIAHUKIB PailOMETEOPIB Yy
Xapkosi i kepiBaunrBoMm b.JI. KameeBa MixkHapoiHa acTpoHOMIYHA CIILJIKA MPUCBOIIA
TpboM actepoinaMm imera Kamiees (y 2000), XTYPE (y 2001) ta Bosomiyk (y 2002).
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Oprkomirer Ceminapy namsari b.JI. Kameesa 2016

CuiBrosioBu: Py6in E.1O., mom., x.T.H., T.B.0. pekropa XHYPE; Xaxanos B.I., mpod.,
I.T.H., T.B.0. TMpoOpekTopa 3 HaykoBoi podotu; Bomomyk 0.1, mnpod., a.T.H.;
Konomiens C.B., k.p.-M.H., HaykoBu#t kepiBHuk HJIJI pamioactponomii im. b.JI. KameeBa
Ynenu oprromirery Ceminapy:

Cakano C.M. mpod., k.T.H., nekan PT dakynbreTy, T.B.0 NPOpPEKTOpa 3 HAYKOBO-
nenaroriynoi poootu; loxos O.I., npod., k.T.H., HayaneHuk HJIY, Bine-npesunent AH
[1PE; boxuncekuii I.A., k.T.H., 3acT. HavanibHUKa HJIY; Antinos 1.€., npod., A.T.H., 3aB.
kad. OPT; Lloma O.1., mpod., 1.1.H., 3aB.kad. PTIKC; Kapramos B.M., mpod., 1.1.H., 3aB.
kad. PEC; be3spyk B.M., mpod., a.1.H., 3aB kad. M3; Koctups O.0O., c.H.c., O.T.H.,
mupextop HYIL OPT; Knrounuk 1.1., ronoBa npodxomy, pod., k.T.H., 3aB. kad. [IEEA.
Poboua rpyna: Boxwuncekmii [.A. (romopa), Bunokypo O.0. (3aCTyIHHK TOJIOBH),
Bnamenko JI.I'., Tuxonenko JI.O, Koctups O.0., Hakoneunuit M.B., Camconkia O.M.,
Konomiens C.B, Mypamiko O.C., Xapuenko I'.A.

BianosinansHa 3a npoeaeHHs Ceminapy Komowmienp C.B.

Cruax mporpamHoro oprkomirery Ceminapy:

Bonomyxk FO.1., n.1.1., npod. (ciiBroyiona)

Cnimmuenko ML, a.¢.-m.H., ipod., npod. kad. MEIII (XHYPE), ronosuuit pemnaktop
30ipHuKa «Pamiotexnikay, npesuneHt AH I1PE (cniBrososa)

AntinoB [.€. n.r.H.,, npod., 3aB. xad. OPT, HaykoBuil KepiBHUK banakiiiickkoro
reodizuunoro komruiekcy (XHYPE)

OnmneitnikoB A.H. ipod., k.1.H., mpod.kad. OPT, 3act. 3aB.kad. OPT (XHYPE).

OnmneitnikoB B.H. npod., k.1.H., npod. kad. PEC (XHYPE)

['op6anboB FO.M., k.h.-M.H, 3aB.Bigauly Manux Tul Consiunoi cuctemu HJII «AO»
Opecwkoro yHiBepcutety (Opneca, Ykpaina)

Kaifnamm B.I'. kx.¢.-m.H., mupextop HJII AcTtpoHomii XapbKiBCBKOIO HallOHAJIBHOIO
yHuBepcuteTy iMeHi Kapaszina (XapkiB, Ykpaina)

KonoBanenko 0.0., akagemik HAHY, 3act.nupektopa, 3aB.Biilily HU3bKOYACTOTHOI
pamioactporomii Pl HAHY (m.XapkiB, Ykpaina)

JIutBunenko JI.M., akanemik HAHY, nupexrop Pamioactponomiunoro incruryty HAHY
(m.XapkiB, Ykpaina)

Jyk’ssauk 1.B. k.d.-m.H., 3acT.aupektopa AcTpoHOoMiuHOi oOcepBaropii KuiBchkoro
HaIrioHanpHOTo yHiBepcutety iMm. T. [lleBuenko (M. KuiB, Ykpaina)

UypromoB K.I. un.-xop. HAHY, npod., r.H.c. ActpoHomiunoi obcepBaropii KuiBchbkoro
HalloHanbHOro yHiBepcutety iMm. T. [lleBuenko ( M.KuiB, Ykpaina)

[xyparoB FO.I'. wn.-kop., mpod., A.¢p.-M.H. 3aB. kKadeapu acTpoHOMIi XapKiBCHKOIO
HalllOHAJIBHOTO YHUBEpcuTeTy iMeH1 Kapa3zina (XapkiB, YkpaiHa)

[Mynera O.B., c.H.c., a.0.-M.H.,, gupekrop HaykoBo-IOCHIIHOTO  IHCTUTYTY
«MukonaiBchka acTpoHOMIUHa obcepBaropis» (M.MukosaiB, Ykpaina)

Aukis A.C. akanemuk HAHY, n.¢.-m.1., nupexrop 'AO HAHY, IIpe3unent Ykpaincbkoi
acTpoHomivHoi acorriartii ( M. KuiB, Ykpaina)

['ynieB A.C. un.-kop. AH PecnyGmiku Azepbaitmkan, a.¢.-m.H. qupexrop [llamaxuncbkoi
AO (IlTamaxa, PecryOinika AzepOaitmkan)



Koxiposa I'.l. a.¢.-m.H., nupektop IHCTUTYT AcTpodizuku PecryOmiku Tamkukuctan (M.
Hyuran6e, PecriyOika TakukucTaH)

Kapa6anos O.I'., x.1.H., TexHonoriunuii iHcTUTyT ([KOpKis, Atnanta, CIIIA)

Huero [xanuec, PhD, Hamionanshue aepokocmiune arentctBo - NASA Goddard Space
Flight Center (I'pun6ent, Mepunenn, CLLIA).

Yuenuii cexpetap K.¢.-m.H. Konomiens C.B.

Anpeca oprkomirery: XapKiBCbKUN HalllOHAJIBHBIN YHIBEPCUTET pPaai0eIeKTPOHIKU
(XHVYPE), np. Hayku,14 m.XapkiB 61166 Ykpaunna 1/dakc. +38(057) 7022284/7021013
E-mail: KashcheyevSeminar@gmai.com

Ipusitanus IIpe3uaenta YKpaiHCbKOI ACTPOHOMIYHOI acouianii
Aukisa fApocaasa CrenaHoBuYa:
Jopori kojeru,

[Mupo nasKyr0 3a 3ampoIIeHHS B3ATH yYacTh Yy CEMiHapl IaMm ATi He3a0yTHHOTO
b.JI.Kameesa. Jlocnimkenns b.JI.KaieeBa Ta #oro y4HiB yBIMIIIIU 10 30JI0TOTO (DOHITY
acTpoHOMiIYHOi Hayku Ykpainu. Sk cBimuuth nporpama Ceminapy igei b.JI.Kameea
YKUBYTH Ta PO3BUBAIOTHCS.

lupo Ba,

AukiB SApocnaB CrenaHoBuu, akanemik HamionansHoi Akaaemii Hayk Ykpainu, uneH
[Ipe3unii Akaaemii, A.¢.-M.H., aupektop ['oynoBHOi actpoHomiuHOi oOcepBaTopii HAH
VYkpainu.

11.03.2016

Cmamucmuka: npeocmasiero 32 0okaaoa, 3 Hux -22 ycmuwix u 10 cmen0o8wix, 3as16/1eH0
npeseHmupyrouwux yuacmuuxkos 26 uz Yxpaunot u ewe uz 2 cmpan.: Poccuu-2 (c yuemom
coasmopcmaa) u Taoxcuxucmarna-4. C yuemom coasmopcmea 6ce2o y4acmeosanu yyeHbvle
5 cmpan (m.e. coasmopamu 6viU yuenvie, 8 mom uucie, uz Ascmpuu, Opanyuu, Yexuu).
C yuemom 41eH08 NPOSPAMMHO20 OPSKOMUMEma u coasmopos — Yuacmeosaiu yuenvle U3

7 cmpan, kpome Yrkpauuwvl (Taooxcuxkucmawua, Aszepbaiioxcana, Poccuu, Aecmpuu,
Dpanyuu, Yexuu, CIIIA).



mailto:KashcheyevSeminar@gmai.com

ITPOTPAMMA PABOTBI CEMHUHAPA

Mecrto npoBeaeHusi: XapbKOBCKUI HAMOHAJIbHBbIM YHUBEPCUTET
paguodaekTponuku (XHYPI), np. Hayku,14 r.XapskoB 61166 Ykpanna

JlaTta npoBeeHuUS: 15 mapTra 2016 rona

PEITICTPALIUSA VYYACTHHUKOB (rmaBHbli  Kopmyc, (poiie, 3aj
3acelaHni)

OTtkpbiTHe B My3ee BbicTaBkH namsatu npod. B.JI. KameeBa (riaBHbIi
KOpITYC, MYy3eH)
OTKPBITUE CEMMHAPA (rnaBHbIA  KOpIyc, 3aJ  3acelaHUi
YHHUBEPCHUTETA)

J.E. Pyoun (B.u.0. pekropa XHYPD). Cioo pexropa XHYPD. B.JI. Kameen
(1920 — 2004) — ocnosamenv paouorOKAYUOHHBIX UCCIEO08AHUL MEMEOPOE 8
Vrkpaune u nayunot wkovl memeopHou paouoiokayuu 8 Xapokoee

A.C. duxkus (axkax HAHY, a.p.-m.n., TAO HAHY, Kues) IlpuBercrBHe
[Ipe3uaenTa YKkpanHCKONW aCTpPOHOMUYECKOM accoraIiy (3a4nThIBaCTCS)

[IpuBeTcTBHS OT yUpe:KAeHUI M OPraHu3anMii, KoJUIer, y4eHuKoB (10 2-X
MUH KaX]I.)

IVIEHAPHOE 3ACEJAHHUE (Nel) (rnaBHBI KOpIyC, 3aJl 3acedaHUi
YHHBEpCHUTETA), Mpejceaarenp — B.1u.0. mp. mo Hayke. XHYPD B.U. Xaxanos,
BedeT HavaabHuK H/IY. /loxoB A.H.

1. C.B. Koaomuen (k.¢.-m.H.), FO.1. Boromyk, H.1. Cnumuenko (XHYPDO,
XaprkoB) «b.JI. KamieeB n MeTeopHOe HampaBiIeHHE HAYYHBIX HUCCIEIOBAHHM
XapbKOBCKOTO HallMOHAJIBHOTO YHUBEpPCUTETA PaguOd’IEKTPOHUKH »
c6.Paguorexnmnka (10 mun)

2. T.b. I'pumenxo, H. FO. Ortenko, JI. A. Tuxonenko, FO.M. Bomomryk
(n.t.1.), C.B. Konomuern (x.¢.-m.H.), I.E. Aatunos (1.1.H., XHYPD, XapbkoB)
«Konnekmus memopuansHOTO 1IMppoBoro apxusa npodeccopa Kameera b. JI. —
TpeneTHbIC MPUKOCHOBEHUD (10 Mum)

3. K.M UYypiomos', (4ir.-kop., a.¢p.-m.n.), M.B. Mempruk' (‘AO KHY nm.
T.lleBuenko, Kuen), «Pe3ynbTaThl HccneqoBaHUM siipa U aTMOC(EPHl KOMETHI
UypromoBa-I'epacumMeHko KocMuueckuM arnmaparoM Po3erra M mocagoyHbIM
moayieM Ouiby ¢o.Pagnorexuuka (20 mun)

4. JI.®. Yepnorop (a.¢.-m.H., XHY um. Kapasuna, XapbkoB), «Pusznueckue
3 eKTh, COMPOBOXKIABIINE TMOJET U B3PHIB UEIIOMHCKOTO METEOPOHUIA:
c6.Paguorexnmnka (20 mun)

5. B.A. Baxoxkaii (1.¢.-m.H. HUU actponomuun XHY um Kapasuna, XapbKkoB)
«IlmaHeTHbIE  CHCTEMBI:  pEIIEHHbIE W  HEpEUIEHHbIE  MPOOJIEMBI»
c6.Paguorexnmnka (20 mun)

Kode-0peiik / 00ex ais axeJal0IUX B CTOJIOBbIX YHUBEPCUTETA

Bpe-
M

9:00
10:30

11:00

11:10

11:20

11:30

11:50

12:10

12:30



BACEJAHHUE Ne2: PABPABOTKHM MU METO/JIblI HA OCTPHE
BPEMEHU

[Ipencenarens a.¢.-m.H. U.H. benbckas (3aB. ora. HUU actponomun XHY um
Kapaszuna)

6. WU.H. beabckaa (a.¢p.-m.H., HWUU acrponomun XHY wum Kapasuna,
XapbkoB) «llomsipumerpust Mansix Ten ComHeuHoM cuctems» (20 mun)

7. AA.Kamuno (x.1.H, XHYPD), SkoBuenko A.U. «OmnpenencHue
MmapaMeTpPOB TPACKTOPHH HHU3KOOPOWTATBHBIX KOCMUYECKHX ammaparoB PPP-
METOJIOM MO0 pe3yibTaram OopToBbiXx GPS-nHabmonenuin» co.Paamorexnuka

(20 mun)

8. B.B.3axapenko  (1.¢.-m.n.), KIO. Munocruas’, A.A. Konopanenko' ,
Cumopuyk M.A.' (‘P HAHY, Xapbkos), I'. <131z11116:p2 (ZI/IH-T KOCMHUYECKUX
uccienoBanuii Actpuiickoir AH), X. P}OKep3 (SKOMI/ICCI/IH 10 aCTPOHOMUHU
Ascrpuiickoit AH, r. I'pam, Ascrpus), ®. 3apka’ (‘LESIA, IMapmxkckas
obcepBaropusi, CNRS, UPMC, Ilapwxk, ®pannus) «HabmoaeHus TUranckoro
mropma Ha Carypae B nekabpe 2010 rona» (15 mun)

9. I0.H. Kpyrasiii (k.p.-m.H., HUU acrponomun XHY wum. Kapasuna,
XapbkoB) «COBpEeMEHHBIHN B3I/ Ha aCTEPOUIHYIO ONacHOCThY (15 mun)

10. O.B.JIazopenko™? (m.¢.-m.u.' XHYPD), JIL.®. Ueprorop® (XHY wum.
Kapazuna, XapbkoB) «CHUCTEMHBIA CHEKTpaIbHBIM aHau3 HHGPA3BYKOBOIO
CUTHAJIa, CTEHEPUPOBAHHOTO YEIIOMHCKUM MeTeopouaom» (10 mum)

11. B.J. Kykym (x.t.i), A.H. OumneiinukoB (XHYPD) «Pa3pabotka
Majio3aTpaTHOW  PaTUOMETCOPHOM  CHUCTEMBI  MOHUTOPWHTA  JUHAMUKH
atmocdeps! 3emun Ha BhicoTax 80...105 km». co.Paguorexnuka (10 mun)

12. FO.M. I'opoanés (k.¢p.-m.n., HUN «AO» Ognecckoro HY nm. MeunukoBa,
Onecca, Ykpauna), A.B. lynsra (HUM «HwukonaeBckas acTpoHOMHYECKAs
ob6cepBatopusi», I1. HKo3ak (AO KHY wum. T.llleuenko), A.B. T'omyGaes
(HUU actponomu XHY um. Kapa3una) «YkpauHckasi METEOpHAsl ONTHYECKAs
cetby» (10 mun)

13. B.I'. Kaijigam (kx.¢.-m.H), FO.I'. llIkyparo (HMM actponomu XHY wum.
Kapasuna) «Freshest lunar craters formed by meteoroids: new dicoveries and
features» (10 mun)

14. B.A. YymakoB (a.1.H.) «K mnpobiemMe HUCKYCCTBEHHOIO METEopa
(XapbKoB) (5 mun)

Kode-opeiik

13:00

13:00

13:20

13:40

13:55

14:10

14:20

14 :30

14:40

14:50

14:55



3ACEJAHHUE Ne3 BYAYUEE HAYKU: ITPESEHTALIUA MOJIOAbIX
YUEHBIX Ilpencenarenu: wi.-kop., A.¢p.-m.H. K. UypromoB (AO KHY um
T.IlleBuenko); a.¢.-m.H. UepHorop (XHY um. B.Kapazuna)

15. FO.B. Yepkac, [0.W. Bonomyk (m.1.H.) (XHYPD) «AHaim3 TOHKOM
CTPYKTYpBHI ~pacmlpeneneHnii opOuT Manbix Tel CONHEYHOW CHCTEMBD»
co.Paguorexumnka (10 mun)

16. P.KO. lanapenxo. W.E. Autunos (a.1.H.), A.W. lxaprer (XHYPDI)
«Meton aKTUBHOU 3alUThI METEOPHOU ABTOMATU3UPOBAHHOU
PaIMOIOKAIIMOHHON CUCTEMBI OT TOMEX C MCIOJIb30BAHHEM IIIYMOIOAOOHBIX
curnajaos» c6.Paguorexnmka (10 mun)

17. A.B.Toaybaes (HUMN actponomun XHY um Kapasuna) «Dusmdeckue
CBOMCTBA  MBUIEBBIX  dYacTull, cOmmkaonmxcs ¢ ConHIEM  Ha
rejvoreHTpuieckue paccrosuus meuee 0,1 a.e.» (10 mun)

18. A.M. Mo3rosas, YypiomoB K.11. (AO KHY wum. T.IllleBuenko) Karanor u
auarpamMMmbl - ['poTpuiana aJjisi  JIMHUM  MYJBTUIUIETOB JKeJle€3a U JPYTUx
XUMHUYCCKHX 3JIEMEHTOB, HAOJI0JJaCMBIX B METCOPHBIX M KOMETHBIX koMax (10
MUH)

19. A. J. KokopeB, A. A. T'ony6os, FO. H. Kpyrusiit MoaenupoBanue KpuBbIX
onecka acrepounioB (HUU acrponomun XHY um Kapasuna) (10 mun)

20. B.E. CapaueBud™ (m.¢p.-m.H.), A.B Bproxoseuxnii’., H.C., CoxoBukoBa’ ,
C.B.Xmamos®, A.B. HOFOpeJIOBZ, s1. C.Moscecsin®, H.IO. I[HXT;Ip3
(1Y>Kropoz[CKHﬁ HY, *XHVYPD, 3XapI>KOBCKOG [IPEICTaBUTEIILCTBO
TE€HEpaJIbHOTO  3aKa3HMKa [ OCyJapCTBEHHOr0O KOCMHYECKOIO  areHCTBa
VYxpaunsl) «[IporpamMma i aBTOMaTU3UPOBAHHOTO OTKPBITHS ACTEPOHUIOB U
koMeT CoLiTec: nuccnenoBanus u pazpabotku» co.Pagmorexnuka (10 vun)

21. H.C. CoxoBuxoBa (XHYPD) «BwruuciautenbHbple METOABI 00pabOTKH
M poBbIX U300paKeHU 1711 OOHAPYKEHHSI M OLIEHKH NapamMeTpoB OOBEKTOB,
CMa3aHHBIX COOCTBEHHBIM JBIKEeHUEM) c0.Paguorexumnka (10 mun)

22. Uliana Pyrohova (SRI Karazin KNU, Kharkiv) «Scattering of light by
atmosphereless bodies» (10 amur)

SACEJAHHUE Ne4: CTEHAOBOE *cnucok aokianoB Hu:ke/Bo Bpemsi
kode-opeiikoB IIpencemarenn a.1.H. O.0. Kocteips (XHYPD); na.1.H.
N.E. Autumnos (XHYPD)

JAUCKYCCHUs, NMNPUHATUE PE3OJIOLMNU (rnaBHbI KOpIyc, 3ai
3acenanuii) [Ipeacenarenu x.1.H. A.W. Jloxos, k.¢.-Mm.H. C.B.Konomuen

3BAKPBITUE CEMUWHAPA (rnaBHblii KOpITyC, 3aJ1 3aceIaHMii)

BAHKET (rnaBHblil KOpmyc, 2 3Tax, croaoBas XHYPI, maJblii 3a.)

15:10

15:10

15:20

15:30

15:40

15:50

16:00

16:10.

16:20

16:30

16:50
17:00



CTEHAOBBIE AOKJAIBI wHa cmenoax, 3acedanue 60 epemsa Koghe-
opeiikoe

23. M.Yu. Skulsky (Hamionaneamii yHiBepcuteT "JIbBiBCbKa TOJITEXHiKA',
JIsBiB) «On the nature of the Solar system: the wave structure and global
oscillation of the Sun and planets» ¢6.Pagnorexnnka

24. X.U. U6amuuoB (a.¢p.-m.H.), A.M. Bbypue (Uu-tr Acrtpodusuku PT,
Hyman6e, Taodocuxucman), A.I'. CadapoB A. A. PaxmonoB (Tamkukckui
HallMOHATBHBIA ~ YHUBEPCHUTET) «Bo3MOXHBIE ~ METCOPOHIHBIE  POU
JONTONEPUOINYECKUX KOMET» ¢0.PaqnorexHuka

25. A.H. KonoBasoa H.A. (k.¢.-m.H., UH-T Actpodusuxu PT, JlymanOe,
Taoowcuxucman) «Ileproabl aKTUBHOCTH METEOPUTO-TIPOU3BOISAIINX OOJIUIOB,
OOJHMIHBIX TPYII U UX UCTOUHUKW» ¢0.Paguorexnnka

26. AM KazanneB (k.p.-m.H., AO Kuesckoro yHuBepcutrera wuM. T.
[IIeBuenko, Kues) «I'00BHE 3Kepesio saep KOPOTKOMEPIOAUIHUX KOMET cepell
acTepoiiB»

27. AM KazanneB (k.¢p.-m.H.), Kazannesa JI.B. (AO Kuesckoro
yHuBepcuteta uMm. T. IleBuenko, KueB) «Cnenidiunuii HerpapiTaliiiHun
e(eKT B MOSCI aCTePOiiB»

28. A.A. Koctbips (a.¢.-m.H.), B.H. Haymenko, C.A. Ilnexno, C.1 Ymakos
(XHYPO, XapbkoB) «DKcIepUMEHTaIbHAs MPOBEPKA aJrOpUTMa KOMIIEHCALUN
MHOT'OJIyYEBOM TNIOMEXH B MACCMBHOW CHUCTEME CHHXPOHM3AlUMU BPEMEHHU U
4acToThD ¢0.Paguorexnuka

29. M. Hap3ueB (k.p.-Mm.H., HWH-T Actpodmsuku PT, Jlymauo6e,
Taoocuxucman) «HekoTopeie pe3ynbTaThl MOUCKA COBMECTHBIX (POTO-
PaIuoIOKAIMOHHBIX HaOII0/ICHUM METEOPOB B TamKuKucTaHe
c0.PagnorexHuka

30. M. Hap3ueB (MUu-t Acrtpodusuxku PT, Jyman6e, Taodocuxucman)
«Bapuanuu CBeueHHS W HMOHH3AIlMM  BAOJb ClleJa OJHUX W TeX XKe
MeTeopoB» c0.Pagnmorexnunka

31. BonmbBau A.E. (Actpodusuueckas obcepBaropusi, fnta), bepexnoi A.A.
(k.¢p.-m.u. TAMIII Mockosckuit 'Y, Mocksa, Poccus), BoasBau JI.H.
(Actpodusuueckas obcepBaropusi, Snrta), Cobone A.M. (ExarepunOypr,
Poccus) Habmonenns kometsl C/2011 L4 PANSTARRS na PT-22 B nuHMAX
OH, HZO u NH3

32. A.A. Bepexnoii (k.¢p.-m.H., TAULI Mockosckuii I'Y, Mocksa, Poccust),
. boposuuka (Actponomuueckuit Uuctutyt, Yemickas Axagemus Hayk,
Onpapxeés, Uexus) «MomnekymsipHbIC MOJIOCH B CIIEKTPaxX YHUKAITBLHOTO OOJuIa
benewmosy

IIpumeuanus u cokpawenus: *IIIAHUPYIOTCA KaK CTaTbU BO Beeykp. MexnyBes.
Hay4d.-TexH. «c0.Paguorexnuka» 2016. HHII - HanmonanbH. Hay4HBIN LEHTD,
I'V - rocynmapcrBen. ynuBepcuter; HY - nHanmonaneH. yHuBepcurteT; AO —
acTpoHoM. oO0cepBaropus, P — pannoactponomuueck., AH —Akanemus Hayk.
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TE3U JONOBILJIEN

B.JI. KAIIIEEB TA METEOPHUI1 HAYKOBUH HAIIPSIMOK
JOCJIIIKEHBb XAPKIBCBKOI'O HAIIIOHAJIBHOI'O YHIBEPCUTETY
PAJIOEJIEKTPOHIKH

Konomiens C.B., Bonomyk FO.1., Caimuenko M.I.
XapKiBChKHI HALIIOHAJIbHUN YHIBEPCUTET Pa10€IEKTPOHIKI
61166, Xapkis, ip. Hayku, 14
E-mail: svitlana.kolomiyets@nure.ua

B 2016 BumnoBHtoeTbes 60 poki, sk npod. b.JI. KameeB ouonuB xadenpy OcHoB
pamioTeXHIKKM 3 OQIIIHHUM BKJIIOUYEHHSM HANpsAMKY paJioJOKaIllfHUX METEOPHHUX
JOCIIIJKEHb JI0 HAayKOBHMX HamNpsAMKIB Kadeapu Ta K OyJo 3aBeplieHe OYIIBHHUIITBO
3aropoIHKOI CIOCTEePEKHOI 0a3u mia XapkoBoM (Ui ydacTi y mporpami « Mi>KHApOIHUN
reoizuunuit pik 1957»), Ha sKil y NOJAJIBIIOMY CTBOpIOBaJiacs Ta (DyHKIIIOHyBaja
MeTeopHa pajioyiokaiiiina cucrema MAPC, Bu3HaHa He OJIUH pa3 HAa MIXKHAPOIHOMY PiBHI
OJIHIEI0 3 HaWKpamux y CBiTi, a B YKpaiHi BKJIIOYEHa JO TeEpeniky o0’€KTiB, Kl € i
HalioHaTbHUM Haj0aHHs. B 1996, 20 pokiB Tomy, y crinax XHYPE 3a ininiatusoro npod.
b.JI. KameeBa Oyna mnpoBejeHa MixHapogHa KoHpepeHiiss «MeTeopHl YacTKu B
aTMocdepi 3emiti», npucBsueHa 5S0-piuyio MiATOTOBKU PalloiHKEHEPIB y XapKoBi Ta 25 —
piudto MereopHoro HampsMKy y crTiHax XHVYPE, B 2016 BianmoBiiHO 1M MOAISIM
BunoBHIOeThCs 70 Ta 45 pokiB. C imenHem b.JI. KamieeBa moB’si3aHO 3acHyBaHHS Ta
PO3rOpTaHHSl PaIOMETECOPHUX AOCIIPKEHb B YKpaiHi Ta 3HAYHI JOCATHEHHs Kadenpu
OPT ta yuenux XHVYPE y npomy HanpsMmky CBITOBOTO piBHS. B apceHasni BITUM3HSHUX
BUHAropoy 3a gocaraiennsa yueHnx XHYPE, cepen inmmx, npemis HAH Ykpaiau im. MLIL
bapabamoBa pocmigaukam meteopiB b. JI. KameeBy Tta 1O.1. Bosomyky 3a kHury
«Meteopu Ta MeTeOopHa pEUYOBMHA». BpaxoByrouM BaroMuii BHECOK JOCIITHUKIB
pamiomereopiB y Xapkosi mija kepiBHuiitBoM b.JI. KameeBa MixkHapogHa acTpoHOMIYHA
crijka mpucBoina TphoMm actepoinmam imeHa Kameer (y 2000), XTYPE (y 2001) rta
Bosomyk (y 2002).

KOJUIEKIIUA MEMOPHUAJIBHOI'O U®POBOT'O APXHUBA
HPO®ECCOPA KAHOIEEBA B.JI. - TPEIIETHBIE IPUKOCHOBEHUS
I'pumienko T.b., Orenko H.1O., Tuxonenko JI.A., Bonouryk F0.U., Konomuen C.B.,

Antunos N.E.
XapbKOBCKUI HAIMOHAJIBHBIN YHUBEPCUTET PATIUOSIICKTPOHUKHI
61166, Xapekos, nip. Hayku, 14
E-mail: tamara.grishchenko@nure.ua

B XapbKOBCKOM HaIlMOHAJIbBHOM YHUBEPCUTETE PAAMOAIEKTPOHUKHU CO3/IaH LIU(PPOBOM
apxuB mnpodeccopa b.JI. KameeBa, ¢ KOTOpbIM MOXHO O3HAKOMHUTBCS Ha cairte
oubmmorekn XHYPD. Vike HECKONbKO JIET Yy4Ye€HBbIE W BCE JKEJIAIONIUE MOTYT
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IpoCMaTpuBaTh OH-JAWH W cKauuBaTh u30panHbie Tpyasl b.JI. KameeBa BmecTe ¢
paboTtamMu OOJBIIMHCTBA ABTOPOB HAYYHOM IIKOJIBI METEOPHOU pPaUOJIOKALUU, KOTOPYIO
OoH Bo3raBisl. IMerotcst ¢otorpaduu U apyrue Marepuaibl B OTCKAHUPOBAHHOM BHJIE,
KOTOpbIE MPEIOCTaBISAI0T poaHbie M Onuskue bopuca Jleonuposuua, myseir XHYPO, a
Takke Kadeapa OCHOB paTUOTEXHUKH U HAyYHO-UCCIIENOBATENbCKas J1abopaTopuu
paguoaBctpoHomun uM. b.JI. KameBa, a Takxke KoTopele OHOIHMOTEKAa HAXOJUT
camocTtoaTenbHo. Kosuteknus noctossHHO nonosiHgercs. Hagatel paOoThl MO CO30aHUIO
pasgena koiutekuun «HaywyHass nuTeparypa MO METEOPHBIM MCCIEAOBAHUSAM», Kyla
IJIAHUPYETCSl TMOCTETNIEHHO OTCKAHUPOBATh OOJIBIIMHCTBO JIUTEPATYPHBIX HCTOYHUKOB,
KOTOpble OBUIM B OINEPATUBHOM HCIOJB30BAaHUM Y YYEHBIX METEOPHOM IIKOJIbI
b.JI. KameeBa © JApyrux METEOPHBIX IIKOJ HOBBIX HE3aBHUCHUMBIX TOCYAapCTB
ITOCTCOBETCKOTO MPOCTPAHCTBA B MEPHUOJ aKTUBHOTO TBOPYECTBA 3THUX HAYYHBIX IIKOJL
OCHOBHBIE M JIOMOJIHUTENIbHBIE MaTepHalibl IMOMOTalT OoJee TMOJHO BOCCTAHOBUTH
KapTUHBl SIPKUX CTPAaHULl MCTOPUM HAy4YHOM IIKOJIBI METECOPHOW pPaJHOJIOKAIIMU
b.JI. KameeBa, a nns tex, kto xopomo 3Han u nenwn b.JI. KameeBa oGpaiienue x
U(POBOM  SKCMO3UIMK  SBJIAETCS TPENETHBIM TMPUKOCHOBEHHEM K JIOXE BEITUKHUX
CBEPIICHUNA HAayYHO-TEXHUUYECKOTO IMPOrpecca, B KOTOPOM IMOCBSIIEHHBIE BUASAT BAXKHYIO
pOJIb  PAAMOJOKAIMOHHBIX METEOPHBIX HMCCIeNoBaHMA XX BeKa, IPOBEACHHBIX B
XapbKOBE.

HEPUOAbI AKTUBHOCTU METEOPUTO-ITPOU3BOAAIINX BOJINI0B,
BOJUIHBIX I'PYIIII U UX UCTOYHUKH
KonoBanosa H.A.
HUuctutyT actpopusuku Axkanemun Hayk PecyOnuku Tamxkukuctan
E-mail: nakonovalova@mail.ru

CoObiTne YenssOMHCKOro MeTeopuTa MPUBEIO K H3MEHEHUIO MPEXKHEr0 MHEHUS O
HIDKHEM TIpejiesie pa3MepoB MOTEHIIMAIBHO onacHbIX acteponaoB (PDA), mepecekarommx
opouty 3emun. HaGmroneHus: OONMIHBIMU CETSIMU 3a BTOpKEHUEM B arMmocdepy 3emiu
OONMIOB TMO3BOJIAECT MOMy4YaTh OOJee TOYHBIE JaHHbIE 00 aTMOCHEPHBIX TPACKTOPHUIX
OONMMAOB W KOOpAMHATAX MeCTa TMPEACKA3aHHOTO TNajeHus MeTeopuToB. C IIeNbIO
BBISIBJICHUS TIEPUOJOB OOJUIHOW AKTUBHOCTU TMOCTPOCHO TOJOBOE pacHpe/esieHue Io
nonrore ConHIla yuciaa METEOPUTOB C HM3BECTHBIMU JaTaMHU MAJECHUS U METEOPUTO-
MIPOU3BOJISIINUX CIIOPATAYECKUX OOJUOB KOMETHOTO U aCTEPOUTHOTO TTPOUCXOKICHHUS 110
nonrore Conuua. [lomydeHHbI npoduas TOI0BOM aKTUBHOCTH METEOPUTOB U METEOPUTO-
MPOU3BOIAIINX CHOPATUYECKUX OOJIUJIOB MOKA3hIBAET HECKOJIBKO MEPUOJIOB MOBBIIICHUS
aKTUBHOCTH B OMNpEJEJICHHbIC KaJeHAapHble AaThl rojga. IlpoBemeH aHanu3 JaHHBIX
aTMOC(EPHBIX TPACKTOPUN M (PUIMUECKUX XAPAKTEPUCTUK CIIOPATUYECKUX METEOPUTO-
MPOU3BOJAIIUX OOJNMI0OB, HAOMIOJAABIIMXCS B TaKUKHCTaHE WMHCTPYMEHTAIbHBIMU
METOJIJaMHU B JIETHEE-OCEHHUM MEPHOIbI MOBBIIIEHUSI OOJUIHON aKTUBHOCTU. B pesymnbTare
MOJTYYEHBI JTaHHBIE O KOHEUHON Macce UCCIIeyeMbIX 00JIMI0B, KOTOPhIE MOTJIM BBIKHUTH B
aTMocdepe 3eMiId U BBIITACTh METEOPUTAMH, UX MPOYHOCTH U OOBEMHOW TJIIOTHOCTH. B
MEXIyHapoaHOM Katanmore meteopHbix AaHHBIX |IAU MDC (2003) u omyOGiamKoBaHHBIX
WMCTOYHUKAX HAWJCHBI SIPKUE METEOPhl U OOJUIBI, KOTOPHIE HA OCHOBE OJM30CTH OpOWT,
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onpenensiemoir Dsy kputeprem CayTBopTa-XOKKHHCA MOTYT OBITh YICHAMH TPYIIII
WCCJICIOBAHHBIX METEOPUTO-TIPOU3BOIAIIMX O00Mua0B. Cpeli OKOJIO3EMHBIX aCTEPOHJIOB
NEAS mpoBeleH MOMCK POTUTEIBCKUX TEJI HCCICAYEMBIX METECOPHUTO-TIPOU3BOSIINX
00JIMJIOB HAa OCHOBE OJIM30CTU OPOUT U HMCCIIEA0BaHA JBOJIONUS OPOUT ATUX OOBEKTOB B
MPOIIJIOM Ha JUTUTEILHOM MHTEPBAJIC BPEMCHH.

ANNUAL METEORITE-DROPPING FIREBALL AND GROUPS OF
FIREBALL ACTIVITY AND ITS SOURCES
Konovalova N.A.
Institute of astrophysics of the Academy of sciences of the Republic of Tajikistan
E-mail: nakonovalova@mail.ru

The event of Chelyabinsk meteorite has brought about change the earlier opinion
about limits of the sizes of the potentially dangerous asteroids (PDA) that crossed the
Earth's orbit. The observations by fireball networks of the invasion in the Earth's
atmosphere of fireballs allows to get the more precise data on atmospheric trajectories and
coordinates of predicted landing place of the meteorite. For the reason of discovery the
periods of fireball activity is built the annual distribution of the numbers of meteorites with
the known fall dates and of the meteorite-dropping fireballs versus the solar longitude. The
resulting profile of the annual activity of meteorites and meteorite-dropping fireballs
shows several periods of increased activity in the course of the year. The analyses the
atmospheric trajectories and physical properties of sporadic meteorite-dropping fireballs
observed in Tajikistan by instrumental methods in the summer-autumn periods of
increased fireballs activity was made. As result the terminal mass of the studied fireballs
that can survive in the Earth atmosphere and became meteorites, the structural strength and
bulk density was obtained. From the international meteor database IAU MDC_2003 and
published sources based on the orbit proximity as determined by D-criterion of
Southworth and Hawkins the fireballs that could be the members of group of meteorite-
dropping fireballs was found. Among the near Earth's objects (NEOs) the searching for
parent bodies for meteorite-dropping fireballs was made and the evolution of orbits of
these objects in the past on a long interval of time was investigated.

COMPUTATIONAL METHODS OF DIGITAL IMAGE PROCESSING FOR
DETECTION AND EVALUATION PARAMETERS OF THE OBJECT, TRAILED
BY OWN MOVEMENT
Sokovikova N.S.

Kharkiv National University of Radioelectronics
61166, Kharkiv, 14 Nauki ave., Department of Computer
E-mail: nataliia.sokovikova@nure.ua

For the first time proposed a three-step computational method for detecting images of
objects, trailed by own movement; improved iterative method for estimating the position of an
object with a circular image on a digital CCD-frame, based on sub-pixel model, the method is
based on an assessment of the position of the object on the criterion of a minimum squared
deviations between experimental and model images; proposed computational methods for
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assessing the position of the object with the digital image, trailed by own movement, to the
CCD frame based on the sub-pixel image model objects that use the criterion of the minimum
sum of squared deviations between experimental and model the brightness of pixels and the
criterion of maximum likelihood, the use of these methods allows you to expand the chapels
reliable measurements on the image area with low signal to noise ratio.

BBIYUCJ/IUTEJBHBIE METO/Ibl OGPABOTKU LIU®POBBIX
U30BPAKEHUM JIJIS1 OBHAPY)KEHUS U OLIEHKH TAPAMETPOB
OBBEKTOB, CMA3AHHBIX COBCTBEHHbBIM JABUKEHUEM
Cokosuxkona H.C.
XapbKOBCKU HAIMOHAIBHBIA YHUBEPCUTET PAIUOICKTPOHUKU
61166, Xapbkos, nip. Hayku, 14, kadenpa 3MeKTpOHHBIX BRIUUCIUTEIbHBIX MallTUH
E-mail: nataliia.sokovikova@nure.ua

B paOote BnepBble MPESIOKEH TPEXITAHbBIM BBIYMCIUTEIBHBIN METOJ OOHAPYKEHUS
n300paXeHNH OOBEKTOB, CMa3aHHbIX COOCTBEHHBIM JBHKEHHUEM; YCOBEPLICHCTBOBAH
UTEPALIMOHHBIA METO/ OIICHKU IIOJIOKEHUS OObEKTa C KpPYroBbIM HM300paKEHUEM Ha
mudposom [I13C-kaznpe, Ha OCHOBE CYONMKCENbHOW MOJENIH, METOJ OCHOBAH Ha OLIEHKE
MOJIOKEHUSI OOBEKTa MO0 KPUTEPUI0 MHUHHUMyMa KBaJpaTOB OTKIOHEHUH MEXIY
AKCIIEPUMEHTAIBHBIM KM MOJIETBHBIM M300pKEHUAMHU; MPEAJIOKEHBl BbIYUCIUTENLHBIC
METOAbl OLEHKH TIOJOXKEHHS O0beKTa ¢ LU(POBBIM HU300paKEHUEM, CMa3aHHBIM
coOCTBeHHbIM JABMkeHueM, Ha [I3C-kagpax Ha OCHOBE CyONUKCEIBHOM MOJENU
n300pakeHusl OOBEKTOB, KOTOPBIE UCHOJB3YIOT KPUTEPUl MHHHMMYMa CYMMBbI KBaJpaTOB
OTKJIOHEHUM MEXIY JKCIEPUMEHTAIbHOW M MOJENBHOM SIPKOCTAMHU IUKCENEU U KPUTEPUUI
MaKCHUMaJIbHOTO MPaBI0NoA00us, UCIIOIB30BAHUE JAHHBIX METOJIOB MO3BOJISIET PACIIMPUTH
Opuaebl TOCTOBEPHBIX M3MEPEHHH Ha 00JacTh M300paKeHUH C MajbIMH OTHOILEHHUSIMU
CUTHAJI-IIIYM.

OBYUNCJ/TIOBAJIBHI METON OBPOBKHN HU®POBUX 30BPAKEHD 1A
BUABJIEHHSA I ONIHKU TAPAMETPIB OB'€EKTIB, IO 3MA3AHI
BJACHHUM PYXOM
Coxosikosa H.C.
XapKiBCbKHI HAIIIOHAJIbHUN YHIBEPCUTET PAIi0eIEKTPOHIKH
61166, Xapkis, np. Hayku, 14, kadeapa eneKTpoHHUX 00UHCIIIOBATBHUX MAILIUH
E-mail: nataliia.sokovikova@nure.ua

VY poborti Brepiie 3anporoHOBAHO TPbOX €TAITHUN OOUYUCITIOBATIHHUIM METO BUSBICHHS
300pakeHb 00'€KTIB, 1110 3Ma3aHi BJIACHUM PYXOM; BIOCKOHAJICHO iTepalliiiHU METO/ OIlIHKU
MOJIOKEHHSIST 00'€KTa 3 KPYroBUM 300paxeHHsM Ha 1udpoBomy [133-kampi, Ha OCHOBI
CYOMIKCEeNTbHOI MOJIeNI, METOJl 3aCHOBAHO Ha OIlHIN TOJOXKEHHS O00'€KTa 3a KpHUTepieM
MIHIMYMYy KBaJpaTiB BIIXWIECHb MK E€KCTICPUMEHTAJIBHUM 1 MOJCIBLHUM 300paKCHHSIMU;
3allPOMOHOBAHO OOYHCITIOBAJIbHI METOJIM OIHKHM TOJIOKEHHS 00'ekTa 3 1u(poBUM
300paKeHHsM, 1110 3Ma3aHe BJIacHUM pyxoM, Ha [I33-kaapax Ha OCHOBI CyOMIKCETbHOI
MoJiesi 300pakeHHsI 00'€KTIB, sIKI BUKOPHCTOBYIOTh KPHUTEpid MIHIMyMy CYMH KBaJpaTiB
BIIXWJIEHb MDK EKCHEPUMEHTAIBHOI0 Ta MOJEIBbHOI SICKPABOCTAMHU MIKCENIIB Ta KPUTEPIH
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MaKCUMAJTbHOT MTPaBIOTOAIOHOCTI, BAKOPUCTAHHS TAHUX METOIIB JIO3BOJISIE PO3IIUPUTH MEXKI
JIOCTOBIPHUX BUMIPIOBaHb Ha 00J1aCTh 300paKe€Hb 3 MAJIUM BITHOIIIEHHSIM CUTHAJI-IIIYM.

PaboTta mocBsilleHa MOBBIIMIEHUIO TOYHOCTH OIEHKH TIOJIOXKEHUS OOBEKTOB C
KPYTOBBIMH W CMa3aHHBIMM COOCTBEHHBIM JBH)KEHHUEM H300paKEHUSIMH 3a CUET
pa3pabOTKN HOBBIX M YTOYHEHUS W3BECTHBIX BBIUMCIUTEIHHBIX METOJIOB 00pabOTKH
(P pOBBIX U300pAKEHUH.

BrnepBbie mpeanoxkeH MeToA OOHapyX)eHUs M300paKeHUil 00BEKTOB, CMa3aHHBIX
coOocTBeHHBIM JBIKeHHWeM [1]. Ha mepBoM »3Tame BBIICISIOTCS NPOTSHKCHHBIC
n300paXeHHs, COOTBETCTBYIOLIME  CEJICKTHBHBIM  MpPHU3HAKAM  MPOTSIKEHHBIX
n3o0paxenunii. Ha BTOpoM 3Tame UCKIIOYAIOTCS CIy4alWHBIM 00pa3oM 00pa3OBaHHBIC
KJIaCTepbl OOBEKTOB C KPYTroBhIMU U300pakeHusiMu. Ha Tperbem sTame npoBepsieTcs
COTJIACOBAHHOCTH MOJIOKEHUU BBIJICICHHBIX MPOTSKEHHBIX M300paKEHUM Ha pa3HBIX
kanpax [1]. YcoBepieHCTBOBAH UTEPAIIMOHHBIA METO] OI[CHKH MOJIOKEHUS 00BEKTa C
KPYTrOBBIM H300pakeHHEeM Ha HUGPPOBOM Kajape, HA OCHOBE CYONHUKCEIbHOW MOJeNu
n3o0paxkeHus: o0bekTa. MeTo/ M03BOJISET C TOUHOCThIO, OJIM3KOM K MOTEHIMAJIbHOM,
OLICHUBAaTh MECTOIOJIO)KEHHE OOBEKTOB C KPYrOBBIM H300pakeHHMEM Ha LU(PPOBOM
kaape. B kauectBe wMogenu QGopmbl H300paxkeHUss OO0bEKTa HCMOJIb30BaHA
cyOmmKkcenpHas rayccoBa MOJENb, KOTOpas OIMKUCHIBAET paclpe/elieHHe MOmaJaHus
doToHOB B nukcenu nudpororo kaapa [2]. [IpuBeaeH anamus mokasaTeiieid TOYHOCTH
BBIYUCIUTEIBHOTO MeToAa 00paboTKH HUGPOBBIX KaapOB sl OLIEHKH MapamMeTpoB
KpyTroBbIX 00BeKTOB [2] B pamkax [IO aBTOMaTH4yeckoro MmOWUCKa acTEPOUIOB Ha
cepun [13C-kagpo CoLiTec. HccnemoBaHus TOATBEPAMIM BBICOKYID TOYHOCTH
nsmepennii [10 CoLiTec [2].

[IpensnioxkeHbl BBIYUCIUTENbHBIE METOJbl OIIEHKH TIOJIOKEHHUS O00BeKTa ¢
n300paKeHNEM, CMa3aHHBIM COOCTBEHHBIM JBIDKEHHEM, Ha HUQPPOBBIX Kaapax Ha
OCHOBE CYONMKCEJIbHOM MOJeau H300pakeHUsT OOBEKTOB, KOTOpPbIE MCIOIb3YIOT
KpUTEPUU HAUMEHBIINX KBAJAPATOB U MAKCUMAJIbHOTO MPaBIONOI00MS.

CpaBHEHHME CTAaTHUCTHYECKUX XapakTepuctuk wusMmepenuit I[1O CoLiTec wu
Astrometrica mo ogHOMY U TOMY ¢ HaOOPY TECTOBBIX KaJpOB CBHACTECIBCTBYET, UTO
npeaelsbl qoctoBepHbix usmepennit [10 CoLiTec mupe, uem y ITO Astrometrica, a aTo
pacmiupeHue cooTBeTCTByeT obsactu npeaenbHo manbix OCII, B pesynabrate uero
HaXOoAsTCs OOBEKTHI, KOTOpble He 3ameuaeT ria3. Ilpu OCII, npessimaromniem 6,
pe3yJbTaThl MPUMEPHO OJTMHAKOBBI [2].

PeanuszoBannbie wmetonsl B pamkax [IO CoLiTec Obuim mnpuUMEHEHB B
AHJpYIIEBCKOM  acTpoHOMUUYECKOM  oOcepBaTopun, obcepBaropuun [SON-NM
(Mayhill, New Mexico, USA), o6cepBatopusix ISON-KucnoBoack u ISON-
VYcecypuiick. Pa3zpaboTanHble BEIYUCIUTEIBHBIC METObI MOTYT OBITH MCIOJIH30BAHBI B
pPa3IMYHBIX TMPOTPAMMHBIX KOMIUIEKCaX 0O0paboTKH TUPPOBBIX H300pAKCHUN IS
MpPEIBAPUTEIILHON CEJIEKIIMM W OIGHKHU TIOJIOKCHUS OOBEKTOB C KPYTOBBIMU
N300paKEHUSIMH W HM300paKEHUSIMU, CMa3aHHBIMA COOCTBEHHBIM JIBUKCHHUEM,
HampuMep B MporpaMMax aBTOMATU3UPOBAHHOTO OOHAPYKEHUS MAaJIBIX Tl
ConHeuHO# cuUCTeMBbl (aCTEpOUIOB W KOMET) Ha cepuu nuPpoBbBIX KaapoB. Kpome
TOTO, TPEMJIOXKEHHBIE METOABl MOTYT OBITh HCIOJB30BAHBI NI HAOMIOJCHHUS U
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OOHapyXXEHUSI JBHXKYIIMXCS OOBEKTOB JHOOOW TpUpoabl (HANpUMEpP, CaMOJETHI,
OECIUJIOTHBIE JIETATEIbHEIE allliapaThbl, CITYTHHUKH, aBTOMOOMIIN U UX HOMepa).

Cnucok gureparypbl: [1] CaBaneBuu B. E. Meroa BbifeicHUsT M300paXKeHUM
HEOECHBIX 00BEKTOB, CMa3aHHBIX cOOCTBeHHBIM nBHKeHueM / B. E. CaBaneBuu, H. C.
CokoBukoBa, M. M. beskpoBusiii, A. b. bproxoseukuit // Bectnuk HTY XIIN.
[2] Savanevych, V. E A new method based on the subpixel Gaussian model for
accurate estimation of asteroid coordinates / V. E. Savanevych, O. B. Briukhovetskyi,
N. S. Sokovikova, M. M. Bezkrovny, I. B. Vavilova, Yu. M. lvashchenko, L. V.
Elenin, S. V. Khlamov, la. S. Movsesian, A. M. Dashkova, A. V. Pogorelov //
Monthly Notices of the Royal Astronomical Society. — 2015. — T. 451 (3). — C. 3287-
3298.

K IPUPOJIE COJTHEYHOM CUCTEMBI: BOJTHOBASI CTPYKTYPA U
I'IOBAJIBHBIE OCHUJJIALUA COJIHIA U ITIJIAHET
Cxkynbckuiit M. O.
HannonanbHbiil yHUBEpCUTET «JIbBOBCKAS MOJIMTEXHUKA
79013 r.JIsBOB, yn. Crenana bannaeps, 12, kad. obmeit duzuku, UacTUTYT
MPUKJIAIHOM MaTeMaTUKHU U (yHJaMEHTAIbHBIX HAYK
mysky@Ip.erdu.ua

[IpoctpancTBeHHy0 Oopranu3anuio COJTHEYHOW MIAHETHOW CUCTEMBI MOXHO OINHUCATh
JIBYMSI KHHEMAaTUYECKUMH aJIrOpUTMaMH, KOTOpblEe MOAOOHBI ()EHOMEHY CTOSYMX BOJIH C
JUTMHOHN A, = A/2 Kak ¢ (haKTOpOM CTPYKTypUpOBaHMs TuIaHeT (371ech: A =cP, =19.24 AU,

C - CKOpocTh cBeTa U P, =160 MuHyT - mepuoj rio0anbHbIX ociwuanuii CoJHI).

BaxHO, 94TO BOJTHOBBIC TPHHIIUIBI CTPYKTYPUPOBAHMSI TJIAHET HE TMOMICPKUBAIOT UICIO
dbopmupoBanusi CoTHEUHOM IJIAHETHOM CUCTEMBI B BUJIE CTEIIEHHOTO 3aKoHa. boiiee Toro,
ObLT OOHapy>XeH HEOOBIYHBIM pPEe30HAHC COOCTBEHHBIX KoyicOaHuit CoJHIIA U TIJIAHET: MX
rio0aibHbIE TIEPHO/IBI KosieOaHui KpatHbl 10 kP, /2, tae k=1, 2, 3. Ilockonbky A =cP,,

ATOT PE3YyJbTAT MOXET O3HAa4aTh KBAHTOBAHWUE TPABUTALMOHHOTO B3aWMOICHUCTBUS
CoJsiHIIa ¥ TIJIAHET, U aCCOUMMPYETCS C JJMHOW CTOAYEW BOJIHBL. MTak, BOJHOBBIE U
IrPaBUTALMOHHBIE PE30HAHCHI YKA3bIBAIOT HA WX SBHYK CBS3b, 3aJlaBasg BOMNPOCHI O
IIPUPOJIE UX BOSHUKHOBEHUH B HAIIEW TUIAHETHOM CUCTEME.

JIO IPUPOJIU COHSAAYHOI CUCTEMM: XBUJIBOBA CTPYKTYPA TA
I'JTOBAJIBHI OCHUJIALIT COHIA I IIJIAHET
Cxkynbepkuit M. 1O.
Hauionansuuit yHiBepcuteT «JIbBIBChKA MOMITEXHIKAY,
79013 wm. JIbBiB Byn. Ctenana bannepu, 12, kad. 3aranpHoi izuku, [HCTUTYT
NPUKJIATHOT MATEMAaTUKU Ta PyHIAaMEHTAIbHUX HAayK
mysky@Ip.erdu.ua

[IpoctopoBy opranizariito COHSYHOI TUIAHETHOI CHCTEMHM MOXHA OIHMCATH JBOMA
KIHEMaTUYHUMH aJTOPUTMaMH, 10 yHojaiOHeHI g0 (¢EeHOMEHY CTOSMMX XBWIb 3
JTOBXKHUHOIO A, =A/2 5K 3 pakTopoM cTpyKTypu3arlii mianet (tyt: A =cP,=19.24 AU, ¢ -
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HIBUKICTH CBITNIAa 1 Py =160 XBuiIKMH - nepioa riodbanbuux ocumiisniii Conus). Baxnuso,

IO XBWJIBOBI MPHUHIMIN CTPYKTypH3alil IUIaHET HE MIATPUMYIOTH 171€0 (OpMYyBaHHS
CoHsyHOT TIIAHETHOI CHCTEMH Yy BHIJISAI CTEMHHOTO 3aKOHY. bimbine Ttoro, OyB
BUSIBIICHUN HE3BUYHUU PE30HAHC BiIacHUX KoimBaHb COHIM 1 TUIAHET: iX To0ajbHi
nepioau KoauBaHb KpaTHi 10 kP, /2, ne k =1, 2, 3. Ockinbku A =cP,, el pe3yabTaT MOXKe

O3HayaTH KBaHTYBaHHs TIpaBiTaiiiiHoi B3aemoaii COHISI Ta TUTAHET 1 ACOINIOETHCS 3
JTOBKMHOIO CTOsi40i XBWJIl. OTKe, XBUJIBOBI 1 IpaBiTalliifHI pe30HAHCH BKa3ylOTh Ha iX
SBHUIM 3B 30K, CTABJISAYM MUTAHHS MPO TMPHUPOAY iX BUHUKHEHHS B HAIMM IUIAHETHIN
CHCTEMI.

ON THE NATURE OF THE SOLAR SYSTEM: THE WAVE STRUCTURE
AND GLOBAL OSCILLATION OF THE SUN AND PLANETS
Skulsky M. Yu
mysky@Ip.erdu.ua

The spatial organization of the Solar planetary system can be described by two related
kinematic algorithms that are similar to the phenomenon of standing waves with a length
A, =12 as with factor structuring of planets (here: 1=cP,, € is the speed of light and

P, =160 min is a certain period). It is important that the wave principles of structuring of

the planets do not support the idea of the formation of the Solar planetary system in the
form of power law. Moreover, it was revealed a resonance of proper oscillations of the
Sun and planets. Their global periods are virtually multiples of kP, /2, where k =1, 2, 3.

Since 1 =cP, this result is showing signs of a quantization of the gravitational interaction

of these objects and is associated with the length of the standing wave. Thus, the wave and
gravitational resonances indicate their explicit connection asking questions about the
causes their origin in the Solar planetary system.

CHUCTEMHBIN CIEKTPAJIbHBIN AHAJIN3 HH®PA3BYKOBOI'O
CUT'HAJIA, CTEHEPUPOBAHHOI'O YEJABNHCKUM METEOPOUI0OM
JTazoperxo O. B.'?, Yeprorop JI. ®.
lXapbKOBCKI/U?I HAIMOHAIBHBIA YHUBEPCUTET PATUOIIIEKTPOHUKH, Kadeapa husuku
61144, Xapskos, np. Hayku, 14; 2XapBKOBCKI/Iﬁ HallMOHAJIbHBI YHUBEPCUTET UMEHHU B.
H. Kapasuna, kadenpa kocmudeckoi paguodusuku 61022, Xapskos, mi. CBoboasl, 4
E-mail: oleg.lazorenko@nure.ua, Leonid.F.Chernogor@univer.kharkov.ua

The system spectral analysis of the infra-sound signal generated by the Chelyabinsk
meteoroid was performed. The signal registrations analyzed were obtained in Antarctida
February 15, 2013 at 17:30 UT and February 16, 2013 at 02:50 UT, when two types of the
global disturbances caused by the meteoroid fall have reached the observation point.
During the system spectral analysis procedure two sets of linear and non-linear integral
transforms for the signal processing were applied. The global disturbances investigated
were found to be the ultra-wideband processes with changing mean frequency. Their
numerical characteristics were successfully estimated.
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Beenenue. lHdpa3BykoBbie BOJHBI, BO3HUKILKE MOCHE mposieta YenssOMHCKOro Tena,
3apErucTpUpOBaHbl  MH(GPa3BYKOBHIMU  CTAHLUMUSIMH  MEXIYHApPOJHOM  CUCTEMBI
MOHUTOPUHTA M CTAHIMSAMH, PACIOJIOKEHHBIMU B Teodu3nyeckux o0cepBaTOpUsIX.
bnuxaiiimas oT Mecta B3pbIBa CTaHIMS JAMCIONUpPYETCsS B T. AKTIOOMHCK, PecmyOnnka
Kazaxcran (paccrosiHue OT HMCTOUHMKAa WHGpa3Byka R=~520 kM), HauOojee yaaleHHas
cranuus — B AHTapkTtuae (R=~15000 u 25000 km). MHbpa3ByKkoBbIe BOJIHBI, HCIHITAB
MHOTOKpAaTHbIE OTPaXCHMs, MPEJIOMJICHHE M paccesHue B aTMocdepe U TPEo0JieB
PACCTOSIHUE B THICSYM—ICCATKH THICAY KM OBLTN 3apETHCTPUPOBAHBI MUKpOOaporpadamu.
AMIUIHTYZa U CHEeKTp MH(]pa3Byka HecyT B cebe HMHGpopMaIuio 00 MCTOYHHUKE BOJIH U
napaMmeTpax aTMochepsi.

Ieablo HacTosIe paOOThl SBISETCS CUCTEMHBINM crekTpaibHbI aHamu3 (CCA)
MH(PaA3BYKOBOTO CHUTHANA, COMPOBOXKIABIIETO TMOJET ¢ B3phIB  YeassOMHCKOTo
KOCMUYECKOI0 TeJla ¥ 3aperuCTPUPOBAHHOIO HA aHTapKTUuuecko ctanuuu [S27 (OPI).

CpencrBa Hadmogenusi. B Antapktuae Ha cranuuu [S27 akycTuueckue cpeacTBa
pa3HeceHbl Ha pacctosgHus 10 |-3 kM. B KkadecTBe aKyCTHUECKHX DJIEMEHTOB
UCIoNb3ytoTcsl MH(pa3BykoBble ctaHimu MB2000 ¢ wactotHo# momocoi 0.00-20 I,
qyBCTBUTENIBHOCTRIO gaTunka 20 mB/Ila (nunamudeckmit mauamazon 108 nb). s
ONTUMAJIBLHOTO OOHApYyXEHUSI HH(PPA3BYKOBBIX CUTHAJIOB H3MEPUTEIbHBIC SJIEMEHTHI
FEOMETPUYECKH pAcHoJIOKEHbl B 9 TOYKax BAOJb CIHUpPAIM C PABHOMEPHO
YBEIMYHUBAIOIIUMCA paguycoM. PaccTosiHue OT HEHTPaJbHOIO 10 KpaHEero 3JeMeHTa 1o
npsiMoi cocTtaBiisieT okosio 1.3 kM. Meroauka omnpeneneHus WHGPA3BYKOBBIX CUTHAJIOB
0a3upyercs Ha KOT€PEHTHOCTH MOJIE3HOIO CUTHANIA B KaXKJIOM M3 3JIEMEHTOB rpymisl. [1o
KPOCC-KOppESLUIM MEXKIYy MapaMHu JaTYMKOB OINPENCISIOTCS BPEMEHHbBIC 3aJEPiKKU
MEXKy JaTYUKamMu. A3MMYT U CKOpPOCTh CHTHAJIa TOJIy4alOT M3 aHaldu3a BPEMEHHBIX
3aJIepIKEK.

MeTtoabl ananu3a. O6paboTKa SKCIEPUMEHTAIBHBIX JAHHBIX MPOBEACHA C MOMOIIIBIO
CCA, 0CHOBaHHOT'O Ha COBMECTHOM MPUMEHEHUH 1IEJI0T0 HA00pa Pa3INYHBIX JUHEHHBIX U
HEJIMHEHHBIX HMHTETPAIbHBIX MPeoOpa3oBaHUil, YTO TO3BOJISIET KOMIICHCHUPOBATH
HEJIOCTaTKU OJIHUX TIpeoOpa3oBaHuil jgocromHcTBamu Japyrux [1, 2]. OOpabotka
npoBoamMiiack ¢ wucnois3oBanuem Wavelet Toolbox, Wavelab, TimeFreq, a Taxke
OPUTHMHAJIBHOTO MPOTPAMMHOTO OOECTIEUeHUsI aBTOPOB I CUCTEMBI KOMITbIOTEPHOM
marematuku MATLAB. HenpepriBHOEe BeiBieT-mpeoOpa3oBaHue TMPOBEACHO €
UCIojb30BaHueM BeiiBieta Mopne. BeiiBner Mopie HaunboJsbliuM 00pa3oM MOXO0X Ha
ceepxmmupokonosiocubie  (CHIIT) mpomecchl, KoTophle U ObUIM  OOHAPYKEHBI.
AHanuTu4eckoe BeiBieT-npeodpazoBanue, aaroniee (pa3zy KOMITIEKCHO3HAYHOTO CHEKTpa,
BBINIOJIHEHO HAa OCHOBE KOMIUIEKCHOTO BeWBiera laycca mnepBoro mnopsaka. I[Ipu
WCIIOJIb30BAaHUU TIpeoOpa3oBanusi ['abopa mpumMeHeHa oxoHHas (YHKIHS BO BPEMEHHOMN
o0nacTu, mupuHa KOTOpou coctaBisieT 1/10 niauHBI BCell aHAIM3UPYEMOM BPEMEHHOU
peanu3anuu. B amantuBHOM M OKOHHOM mpeoOpaszoBanusx Dypbe MCIOIB30BAaHO OKHO
XSMMHHTA, aBTOMOJICNbHBIE 0a3uCHBbIE (YHKIIMK MPEoOpa30BaHUS COCTOST M3 OJHOTO
nepuona cunycounsl. [Ipu mpoBenennu npeodpazoBanust Burnepa (I1B) nns momyyenus
byakuun  cnektpanbHor — miotTHoct  (DCII)  ucmomb3oBaHO — KIACCHYECKOE
npeoOpa3oBaHue, a CKEJIETOH IOCTPOeH C MPUMEHEHHEM ICEBAO-TIPeoOpa30BaHUs
Burnepa. IIpeo6pazoBanne Yon—BuibsimMca BbIUMCIEHO AJisi 3HAUYEHMs MapaMmerpa s =1,
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KOTOPBIN OTBEYAET 3a MOJaBjeHUuE MHTEPHEPEHIIMOHHBIX CTPYKTYP Ha BPEMsI-4aCTOTHOM
IJIOCKOCTU. XapakTep TMOJABJIEHUS ATUX CTPYKTYyp, npucyrctByromux Ha OCII IIB,
paznuueH g npeoOpaszoBanuii You—Bunbsimca, bopua—Kopnana u crekTporpaMMbl
@ypoe. [locnenHsas naer Hauiydlllee WX NOAABICHUE, YTO NPUBOAUT K YXYIIICHHUIO
BPEMSI-4aCTOTHOTO Pa3pPEIICHUS.

Pe3yabTaThl CHCTEMHOIr0 CHEKTPAJbLHOIO aHajau3a. Ha perucrpanum curHana,
nomyuennoir 15 ¢espans 2013 r. ¢ 17.30 UT nmo 18.15 UT, oOHapyx’eHO BOJHOBOE
BO3MYIICHHUE UIUTEIIBHOCTBIO 7~25 MHH C XapakTEPHbIMU IepuojamMu T ~25-90 C.
XOpomo BHJIHA €r0 CIIOXKHAS CTPYKTypa. BhileneHo aBa MociaeaoBaTENbHBIX BOJHOBBIX
BO3MyIieHus1, Kmaccudumupyembix kak CIIIT mpomeccsl ¢ mepeMeHHOW CpemHen
yactoroit (IICY). Cynsa no ®CII Henuuelinbix npeodbpazoBanuii u ocooenno no OCII I1B,
KOTOpasi HMMEET Hawilydllee Bpems-4yacToTHoe pazpemieHue, nepsbid CILIIT ¢ TICYH
nporecc HauuHaercsa npuMepHo B 17.45 UT m uMmeer IIMTENBHOCTh 7~10-11 MUH.
CpaBuenne OCII nuHeHBIX MpeoOpa3oBaHUN ¢ UX HHEProrpaMMaMM MOKa3bIBAET, YTO
nepuoibl Bo3myiennit nepsoro CIHIIT ¢ TICY mpornecca nexxar B Auana3zoHe T ~35-90 c,
II0Ka3aTesp MUPOKOMOIOCHOCTU x4 ~0.8, IMHAMUYECKUN ITOKA3aTelb MIUPOKOIOIOCHOCTH

nporecca u, ~0.6-0.3, YMEHbIIAsICh C TeYeHHEeM BpeMeHH. Ilpu 3ToM cpeaHuil mepuon
curHazia T, YMEHbIIIAETCS MPUMEPHO MO JIMHEHHOMY 3aKoHY OT 65 10 40 c. Bropoit CIUII

¢ IICY npouecc HaunHaetcsa npuMepHo B 17.52 UT, umeeT MIMTENbHOCTh 7 ~15-16 MUH,
NEPUOJbl BO3MYIIEHHH T~25-60 C, u~08, x4, ~02-03, NpU 3TOM T, YMEHBIIACTCS
npuMepHo 1o JmHenHoMy 3akoHy OoT 50 mo 30 c. Ilepseiit m BrOopou CIIII ¢ IICY
IIPOLIECCHI IEPEKPBIBAIOTCS IO BPEMEHH HA MPOTSKEHUU 4 -5 MUH.

Ha peructpauuu curnana, nonydernsou 16 ¢espans 2013 r. ¢ 02.50 UT no 03.35 UT,
OOHapy>K€HO BOJHOBOE BO3MYIIEHHUE JUIMTEIBHOCTHIO OKOJIO 7~40 MUH U T ~20-70 C.
OHO TaKKe HMMEET BHYTPEHHIOK CTPyKTypy, cocrosmyr u3 asyx CIIII ¢ IICYH
npornieccoB. IlepBriit mponiecc HaumHaetcss B 03.03 UT, umeer r~10-12 MUH, MEPUOJIbI
T~20-40 ¢, u~07, 14, ~035-03, OpH 3TOM T, YMEHBIIAETCS MPUMEPHO IO JIMHEHHOMY
3aKoHy OT 32 nmo 22 c. Bropo# mpomecc HauumHaercss npumepHo B 03.10 UT, umeer
JUIUTENBHOCTD 7~25 MHUH, T~28-70 C, u~08, x4, ~05-02, NPA 3TOM T, YMEHBIIAETCA
IIPUMEPHO MO JMHEUHOMY 3aKOHY OT 55 10 30 c. [lepBblili 1 BTOpON NPOLIECCHl YACTUYHO
MEPEKPBIBAKOTCA 110 BPEMEHU Ha NPOTSHKEHUU TPUMEPHO HA 3—-5 MUH.

OcHoBHbIe pe3yiabTaTbl. CCA MO3BONMI NPOBECTH ACTANBHBIN aHAJIWU3 BHYTPEHHEU
CTPYKTYpPhl ~ BO3HUKAIOIIMX  BOJHOBBIX BO3MYIIEHUH, CO3JaHHbIX Yernsi0MHCKUM
METEOPOUAOM. Y CTAaHOBJIEHO, YTO KaXKI0€ U3 JBYX IIPOAHAIM3UPOBAHHBIX BO3MYILECHUHN
conepxut B cede nea CIIII ¢ IICY mporecca, mokazaTeny NIMPOKOMOIOCHOCTH KOTOPBIX
4~07-08, a CpeIHME NEPUOAbl YMEHBIIAIOTCA C TEYEHHEM BPEMEHU IPUMEPHO IIO
JuHEeNHHOMY 3akoHy. IlepBbIif U1 BTOpol mponecchl B 000UX CIy4asx MEepPeKphIBAIOTCS 110
BpEMEHU NPUMEPHO Ha 3-5 MHUH. OOHapy>KEHHbIE 3aKOHOMEPHOCTU B TOHKON CTPYKTYype
MH(PaA3BYKOBOIr0 CHUTHaja MOTYT OBITh HCIHOJIb30BAaHbI IPU COBEPUICHCTBOBAHUU
QITOPUTMOB  OOHAPYKEHHUsSI, HACHTU(PUKALUM U OIEHKA [apaMeTPOB HCTOYHHKOB
MH(Pa3BYKOBBIX CUTHAJIOB.

Cnucoxk Jurteparypbl: [1] Jlazopenko O. B., Uepnorop JI. ®. CucremHslii
CHEKTPAJIbHBIA aHATIN3 CUTHAJIOB: TEOPETUYECKHUE OCHOBBI M MPAKTUYECKUE TPUMEHEHHUST //
Pagnodusuka u paguoactpoHomus. — 2007. —T. 12, Ne 2. —C. 162 — 181. [2] Jla3opeHnko
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O. B., UepHorop JI. ®. CBepXIMPOKOIMOJIOCHBIE CUTHAJIBI U Tporiecchl. MoHorpadus. —
XapbkoB: XapbKOBCKUI HallMOHAIBHBIN yHuUBepcuteT uMmeHu B. H. Kapazuna, 2009. —
576 c.

KATAJIOT U TUATPAMMBI T'POTPUAHA JUISI TUHUM
MYJBbTHUIJIETOB KEJIE3A U IPYTUX XUMHNUYECKHUX 3JIEMEHTOB,
HABJIIOJAEMBbBIX B METEOPHBIX U KOMETHBIX KOMAX
Mosrosas A.M., Uypromos K.I.
Actporomuueckas ObcepBaropusi KueBckoro HalfmoOHAIBHOTO YHUBEPCUTETA UMEHHU
Tapaca IlleBuenko, 04053, Kues, O6cepBaTopHasi, 3
E-mail: alenamozgova@ukr.net

CocraBneH KaTaJIoT JTUHUN MYJIBTHILUICTOB JKeJie3a U IPYTUX XUMHUYECKHUX 3JIEMCHTOB,
HAOJFOAaeMBIX B CHEKTpaX METCOPHON KOMBI, C YKa3aHHEM TEPMOB, JSHEPTETHUCCKHUX
YpOBHEH (B DJIEKTPOHBOJIBTAX) W JJIMH BOJH JHHWHK. [IpuBeneHBI, IO BO3MOXKHOCTH,
MOJTHBIC JAWarpaMMbl ['poTpranHa, HArJISIHO TMOSCHSIONIUE MEePEXOIbl, COMPOBOXKIIAOIINEC
U3ITy4eHUE B TOM WJIM HHOM MYJIBTUILICTE.

CrekTpanbHBI aHAIW3 CHITpaN OOJBIIYIO pOJIb JUIsI TOHUMAaHUS (U3HYECKUX
MPOLIECCOB, MPOUCXOISIINX B METEOPHBIX KoMax. OTOXKIECTBICHUE HECKOJIBKUX ThICSY
METEOPHBIX CIEKTPOB IMO3BOJIIIO OOHAPY)KHTh B HUX JIMHUHM CICIYIOIIUX XHUMHUYCCKUX
AJIEMEHTOB:

1) meitrpansubie atomsl: Fel (329), Crl (65), Nil (54), Col (48), Til (38), OI (32), Cal
(27), NI (18),Mnl (18), Mgl (12), Nal (11), CI (6), Sil (5),Bal (2), HI(1), All (2), Lil(l), KI
(1), Srl (1), Mol(1)

2) omnHokpatHble WoHbl: Fell (23), OII (17), NII (16), AlIl (12), Crll (8), Sill (5),
Call(4), Mgll (4), Till (2), Srll (1), Ball (2);

3) monekynsl: N,, CN, FeO, C,, CH, MgO;

4) MoeKy IsIpHBIii HoH: N°°,

B ckoOkax mocine 0003HA4YCHHsI KaXKIOTO aToMa WM HOHAa YKa3aHO YHUCIIO
OTOKJISCTBJICHHBIX MYJIBTHILICTOB (YaIle BCETO OTCTOSIIUX Tap WU TPOSK JTUHHUH, XOTsI
MYJIBTUIUIET MOYKET COCTOSITh U3 OJTHOHM WIIM OOJIBIIIETO YUCIIa TUHUH, 4eM TpH). M3yueHue
MYJBTUIUICTHBIX CTPYKTYpP JaeT BO3MOXKHOCTh HCCIICIOBAaTh CBOWCTBA W TIOBEICHUC
aTOMOB BEIIECTBA METECOPHOTO Teia. Pe3ynbTaThl MOKHO HCIOIB30BAThH JJISI TOCTPOCHUS
Mojeneld (PU3NKO-XUMUYECKUX TMPOIECCOB, IO IMPOUCXOISAT BO BpPEMS METEOPHOIO
SIBJIICHUS B aTMocdepe 3emiIn.

JIJIsi HEKOTOPBIX 3aJad METEOpHOW (DM3WKM HEOOXOIUMO 3HATh HE TOJBKO JUIMHY
BOJIHBI TOM WM WHOW JUHUM W €€ NPHHAIICKHOCTh JAHHOMY MYJIBTHILICTY, HO |
MOTCHITMAIBI BO30Y)KJICHUSI BEPXHETO0 W HIDKHETO YPOBHEH. DTO MOXKET MPUTOIUTHCS,
HarpuMep, NP H3YYEHUH pacIpeeSieHuss aTOMOB IO YPOBHSAM M OTIWYHS €ro OT
OOJBLIIMAHOBCKOTO, TIPH ITOCTPOCHUHU KPHUBBIX POCTA, I OMPEIACICHUS TEMIIepaTyphl
BO30OYKJIeHHsIT B MeTeopHOW kome W ap. C 3TOH I1eabl0 CpOSATCS TaK Ha3bIBaCMbIC
nuarpamMmbl - Yosita ['poTpumana wid JguarpaMMbl  TEPMOB, KOTOpPBIE TIOKa3bIBAOT
pa3peiIeHHbIC TTEPEX0Ibl MEKIY YPOBHSMHU JHEPTrHM aTOMOB. ODTH IUArpaMMbl MOTYT
OBITh WCIOJB30BaHBI JIJII OJHOTO WJIM HECKOJBKHX AJICKTPOHOB (MYJIBTHAJICKTPOHOB) B
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aToMC. HpI/I HUX TIOCTPOCHHWH IIPHMHHUMAIOTCA BO BHHMAHHUC CHCHI/I(i)I/I‘ICCKI/Ie ImpaBuJIa
0T6opa, CBs3aHHBIC C UBMCHCHHUEM YIJIOBOT'O MOMCHTA UMITYJIbCA DJICKTPOHA.

THE CATALOG AND GROTRIAN DIAGRAMS OF IRON MULTIPLETS
LINES AND OTHER CHEMICAL ELEMENTS OBSERVED IN METEOR AND
COMET COMAS
Mozgova A.M., Churyumov K.1.

Astronomical Observatory of Taras Shevchenko National University of Kyiv
04053, Kyiv, 3 Observatorna str.
E-mail: alenamozgova@ukr.net

The structures of the iron multiplets and some other elements observed in spectra of
meteor comas were considered. The catalog of iron multiplets lines was made. For each
term there are indicated energy levels and wavelengths of spectral lines. For clearly
explaining the transitions that accompany the radiation in given multiplets the complete
Grotrian diagrams were constructed.

Spectral analysis has an important role in understanding the physical processes which
occur in meteor comas. Each meteor spectrum contains a large number of spectral lines
belonging to atoms of different chemical elements and has a multiplet structures. The
multiplets are usually spaced pairs or triples of lines but the multiplet may consist of one
or more lines than three. The studying of multiplet structures in meteor spectra makes it
possible to investigate the properties and a behavior of atoms of the meteor body matter. It
can be used for creating models of physical and chemical processes which occur during
the meteor flight in the Earth's atmosphere.

For some tasks of meteor physics it needs to know not only the wavelength of a line
and its belonging to some multiplet, but also both the excitation potentials of the upper and
lower levels. This is useful, for example, for the study of the atoms distribution over the
levels and how it differs from the Boltzmann distribution, as well as for the construction of
curves growth and for determining the temperature excitation in the meteor coma, etc. For
this purpose, the Walt Grotrian diagrams or chart of terms are built. They show the
allowed transitions between the energy levels of the atoms. These diagrams can be used
for one or more electrons (multielectrons) in the atom. The specific selection rules are
taken into account in their construction. These rules are related to the change in angular
momentum of the electron.

POSSIBLE METEOR SWARMS LONG-PERIOD COMETS
Ibadinov K.I., Safarov A.G., Buriev A.M., Rahmonov A.A.

Identified 32 long-period comet xometsr (C/1853 E1, C/1860 D1, C/1870 Q1, C/1888
R1, C/1889 O1, C/1890 V1, C/1892 E1, C/1906 B1, C/1906 E1, C/1913 R1, C/1915 C1,
C/1921 E1, C/1922 U1, C/1930 D1, C/1931 O1, C/1932 M1, C/1942 X1, C/1948 N1,
C/1956 F1, C/1961 R1, C/1963 F1, C/1968 L1, C/1968 N1, C/1968 U1, C/1968 Q1,
C/1969 O1-A, C/1986 P1, C/1994 G1-A, C/1996 J1-A C/1999 T2, C/2003 S4-A and
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C/2004 Q2), capable of producing meteoroid swarms that do not intersect the Earth's orbit.
The information is required in the study of the distribution of meteoroids in the solar
system and the preparation of missions beyond Earth orbit.

MOKJIMBI METEOPOIHI POI JOBI'OEPIOJUYHUX KOMET
No6anunoB X.U., Cadapos A.I'., bypue A.M., PaxmonoB A.A.

Buseiieno 32 gosromepioanuni kometu (C/1853 E1, C/1860 D1, C/1870 Q1, C/1888
R1, C/1889 O1, C/1890 V1, C/1892 E1, C/1906 B1, C/1906 E1, C/1913 R1, C/1915 C1,
C/1921 E1, C/1922 U1, C/1930 D1, C/1931 01, C/1932 M1, C/1942 X1, C/1948 N1,
C/1956 F1, C/1961 R1, C/1963 F1, C/1968 L1, C/1968 N1, C/1968 U1, C/1968 Q1,
C/1969 O1-A, C/1986 P1, C/1994 G1-A, C/1996 J1-A C/1999 T2, C/2003 S4-A i C/2004
Q2), 3maTHI MOPOIKYBAaTH METEOpPOIMHI poi, M0 HE MepeTHHATh OpdiTy 3emui.
[Hpopmariss HeoOXigHA TPU BUBYEHHI pO3MOALTY MeTeopoifiB B COHSYHINA cucTeMl 1
MIJITOTOBII MICiH 32 MekamMu OpOITH 3eMIIi.

BO3MOKHBIE METEOPOUHBIE POU JOJII'OHEPUOINYECUYKHUX
KOMET

U6aguuos X.1.', Cadapos A.I'.%, Bypues A.M.", Paxmoros A.A.*
! Unctutyt acrpodmsuxu AH Pecrry6muku TaIknuKuCTaH,
TamKUKCKNI HALIMOHAJIBHBIM YHUBEPCUTET

Brisenensr 32 ponronepuoanyeckue kometsl (C/1853 E1, C/1860 D1, C/1870 Q1,
C/1888 R1, C/1889 Ol1, C/1890 V1, C/1892 EI1, C/1906 B1, C/1906 E1, C/1913 R1,
C/1915 C1, C/1921 E1, C/1922 U1, C/1930 D1, C/1931 O1, C/1932 M1, C/1942 X1,
C/1948 N1, C/1956 F1, C/1961 R1, C/1963 F1, C/1968 L1, C/1968 NI, C/1968 U1,
C/1968 Q1, C/1969 O1-A, C/1986 P1, C/1994 G1-A, C/1996 J1-A C/1999 T2, C/2003 S4-
A u C/2004 Q2), criocoOHbIE TOPOKIATh METECOPOUIHBIE PO, HE TIEPECEKAIOIINE OPOUTY
3emum. Mudopmanus HeoOXoauma TMpU HW3YYEHUW pPACHPENCNICHUS METECOPOUIOB B
ConHedHOM cucTeMe U MOJAr0OTOBKE MUCCHUH 3a IpeaesaMu OpOUThI 3eMITn

POLARIMETRY OF SMALL SOLAR SYSTEM BODIES
Belskaya I.N.
Institute of Astronomy of Kharkiv Karazin National University
35 Sumska str., 61022 Kharkiv, phone +38 (057) 707-54-70, fax +38 (057) 700-53-49
E-mail: irina@astron.kharkov.ua

Polarimetry is an efficient tool for study surfaces of small Solar system bodies.
Polarimetric observations put constraints on their physical properties, such as albedo,
texture, composition, heterogeneity. Great progress in polarimetric instrumentation as well
as using large telescopes significantly expands the opportunities for polarimetric
observations of small bodies. An overview of resent results obtained for different classes
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of small bodies, including Near-Earth asteroids, Trojans, Centaurs, Kuiper belt objects will
be given.

HNOJISIPUMETPUSI MAJIBIX TEJI COTHEYHON CUCTEMBI
benbckas U.H.
HHWU actporomun XapbKOBCKOTO HAIIMOHAJIBHOTO YHUBEpcUTeTa M. Kapasuna
61022, XapbkoB, yi1. Cymckas, 35, ren. (057) 707-54-70, daxc (057) 700-53-49
E-mail: irina@astron.kharkov.ua

[Tonspumertpus siBasiercst 3P(HEKTUBHBIM UHCTPYMEHTOM B HM3YyUYECHHH MOBEPXHOCTEH
Manbix Ten ConHeuHoll cucteMsbl. llomsipumerpuueckue HaOMIOACHUS OAlOT BAXKHYIO
uHbopMaIuioo 0 (HU3NUECKUX CBOMCTBAX MaNbIX TeJ, TAKUX KakK allbOes0, CTPYKTypa U
COCTaB MOBEPXHOCTU. 3HAYUTENbHBIA MPOrpecc B Pa3BUTUU MHCTPYMEHTAJIBHOU 0a3bl, a
TaK)K€ MCIOJIb30BAHUE OOJBIIMX TEIECKOMOB CYIIECTBEHHO PACHIMPUIN BO3MOXKHOCTH
MOJIAPUMETPUUYCCKUX HaOMIOACHUN MaslbiX Ten. B jokmaze Oynmer mpencraBieH 0030p
COBPEMEHHBIX PE3YJIbTATOB MOJISIPUMETPUUECKUX HAOIIOJEHUN pa3IUYHbIX KIACCOB
Majbix Teal COJHEYHOW CHUCTEMbI, BKJIIOYAsh acTEPOMbI, CONMKAIoIMecs ¢ 3emiei,
TposiHubl FOnuTepa, keHTaBpsl U Tena nosica Koitnepa.

HABJIIOJEHUSA KOMETBI C/2011 L4 PANSTARRS HA PT-22 B JIMHUAX
OH, H,O 1 NH;
Bosssau JI.H.!, Bonbsau A.E.}, bepexnoi A.A.Z, CoGones A.M.2
' Or/ien paaHoacTpOHOMEH U TeOTHHAMHKH, AcTpodusndeckas oGcepsaTopus, SnTa,
2 I'ocynapctBennsiii Actponomuueckuii Mactutyt um. lltepadepra, MI'Y, Mockaa,
Poccust; ° VYpaneckuit @enepanbubiil YHuBepeuteT umenn b.H. Enbuuna, yi. Jlenuna, 51,
Exarepun0Oypr, Poccus
E-mail: volvach@meta.ua

[IpencraBnensl pesynabrarel HaOmonenuit kometrsl C/2011 L4 PANSTARRS 7-14
mapTta 2013 roga ¢ momoiisto paauoreneckona PT-22 B nmaGoparopun paanoacTpOHOMUU
HUN “KpAO” B mnepuoj NPOXOXKACHUS KOMETOM MEpUrends W MUHUMAIBHOTO
paccrosiHust ot 3emun. Komera Habmonanaces B tuausx NHj (1,1), (2, 2) u (3, 3) Ha 1.26
cM, 1 OH na A=18 cm. ['asomponsBoauTensHOCTs KoMeThl mo NHj onenena kak 5x10%
MOJIEKYJT ceK'l, npuueM Ty = 70 K. T'azonpousBoauTenbHOCT, KoMeThl 10 NH3 cpaBHHMa
¢ razomnpou3BoguTenbHOCTEIO MO0 H,O (Combi et al.,, 2014) u mpumepro B 10 pa3
MPEBBIIAET OKUJIAEMBIM ypoBeHb Tazomnpou3BojautesnbHocTH. JIunua H,O Ha 8 MM He
ObL1a OOHApYKEHa.
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IKCIIEPUMEHTAJIBHAS ITPOBEPKA AJITOPUTMA KOMIIEHCAIIUN
MHOTI'OJIYUYEBOM IMOMEXHU B ACCUBHOMN CUCTEME
CUHXPOHU3AIIMA BPEMEHU U YACTOTbI
Kocteips A.A., Haymenko B.H., [Tnexno C.A., Ymakos C.H.
XapbKOBCKUI HALIMOHAJIBHBIM YHUBEPCUTET PAAUOIICKTPOHUKHN
61166, Xapbkos, np. Hayku, 14
E-mail: kaal958@i.ua

Pazpaborana MmaremaTudeckass MOJEIb MHOTOMO3UIIMOHHONW IMACCUBHOW CHUCTEMBI
YaCTOTHO-BPEMEHHOM CUHXPOHU3AllUM, B KOTOPOM OCYIIECTBIIETCA ITOJABIICHUE
MHOTOJIy4EBOM TOMEXHU C IEJbI0 MOBBIIIEHUS TOYHOCTH CIMYEHHSI MPOCTPAHCTBEHHO
Pa3HECEHHBIX ITAJIOHOB BPEMEHU U 4acTOThl. OCOOEHHOCTHIO PabOThI CUCTEMBI SBIISETCS
HEBO3MOHOCTh aJalTally MapameTpPoOB IMOJIE3HOTO CHTHAJIA IOJ] ITOMEXOBBIE YCIIOBHS,
MOCKOJIbKY ~OH  M3Jy4aeTcss IPOU3BOJIBHBIM CTOPOHHUM  HMCTOYHUKOM. Pabota
MPEIIOKEHHOTO ajaropuTMa 0a3upyeTcss Ha MPEINOJIOKEHUU, YTO XOTS Obl B OJJHOM W3
CIIMYaeMbIX IYHKTOB MHOTOJy4YeBasg IOMeXa OTCYTCTBYeT JIMOO HE TIPEBBIIIAET
JONMYCTUMOTO ypoBHs. CHUTHald Takoro MYHKTa HCMOJb3YEeTCSI B KAyeCTBE OIOPHOTO.
[IpuBeneHsl pe3yabTaThl HKCIEPUMEHTAJIBHOM MPOBEPKH aAITOpPUTMA  MOJIABJICHUS
MHOT'0JIy4EBOI'O CHUTHAJa B YCIIOBHUSIX peajbHOM MOMEXOBOM 0O0cTaHOBKHU. [Ipu BhICOKOM
(mpubnuzuTensHo 90% OT aMIUIUTYJbI MOJE3HOTO CUTHAJA) YPOBHE MEPEOTPAKEHHOTO
Jy4a alrOpuTM MPOAEMOHCTPUPOBAN YCTOMUHBYIO padoTy.

EKCHHEPUMEHTAJIBHA IEPEBIPKA AJITOPUTMY KOMIIEHCAIIIT
BAI'ATOIIPOMEHEBOI 3ABAJIM B TACUBHIN CUCTEMI CUHXPOHI3AIIIL
YACY IYHACTOTH

Koctups O.0., Haymenko B.H., [Tnexno C.O., Ymakos C.1.

Po3pobieno maTtemMaTH4HY MOJAENb 0araTono3UIIMHOI MaCUBHOI CHUCTEMH 4YaCTOTHO-
4acoOBO1 CHHXPOHI3allli, B SAKIM 31HCHIOETHCS KOMIIGH ALl OaraTornpoMeHeBO1 3aBaju 3
METOIO TIBUILEHHS TOYHOCTI 3BIPEHHS IPOCTOPOBO PO3HECEHUX €TAJIOHIB Yacy 1 YaCTOTH.
OcoOnuBICTIO POOOTH CHUCTEMHU € HEMOXJIMBICTH ajanTallii MapaMeTpiB KOPHUCHOTO
CUTHAJIy T1J TMEpelIKOKalul YMOBU, OCKUIBKM BIH BHUIIPOMIHIOETHCA JTOBLIBHUM
CTOPOHHIM kepesoM. PoOoTa 3ampornoHOBAHOTO alropuTMy 0a3yeThCsl HA MPHUITYILIEHHI,
o0 xo4ya O B OJJHOMY 3 MYHKTIB, 110 3BIPSIOTHCS, OAaraTompoMeHeBa 3aBaja BIJACYTHS a0o
HE TIEPEBHIIY€E TOMYCTUMOTO piBHA. CHUTHAI TaKOTO MYHKTY BUKOPHUCTOBYETHCS B SIKOCTI
onopHoro. HaBegeHo pe3ynbTaTH €KCIEpUMEHTAIbHOI IEPEBIPKU aITOPUTMY KOMIIEHCAIIIT
0araTorpoMeHEBOTr0 CHUTHAIy B YMOBAax peajbHOi 3aBasioBOl 00cTaHOBKH. [Ipu BHCOKOMY
(mpubnuzno 90% BiAg amIUNTYJu KOPUCHOTO CHUTHANy) PIBHI MEPEBIAOMTOrO MPOMEHS
aJITOPUTM MPOJIEMOHCTPYBAB CTiiKy poOOTYy.
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EXPERIMENTAL VERIFICATION OF THE ALGORITHM OF MULTIPATH
INTERFERENCE COMPENSATION IN A PASSIVE SYSTEM
SYNCHRONIZATION TIME AND FREQUENCY
Kostyria A.A., Naumenko V.N., Plehno S.A., Ushakov S.1.

A mathematical model of the passive pole of the system time-frequency
synchronization, in which the suppression of multipath interference in order to improve
the accuracy of comparisons spaced time and frequency standards. A feature of the system
is the inability to adapt the parameters of the desired signal by interfering conditions,
arbitrary as it is emitted by an external source. The work of the proposed algorithm is
based on the assumption that at least one of the items checked against multipath
interference is absent or does not exceed the permissible level. Such signal point is used as
a reference. The results of experimental verification of the multipath signal suppression
algorithm in an actual interference situation. At high (approximately 90% of the useful
signal amplitude) level Backlight beam algorithm demonstrated stable operation.

COBPEMEHHBIN B3I'JISIJ] HA ACTEPOUJHYIO OITACHOCTH
Kpyrnsriit 10.H.
HUU acrponomun XHY umenu B.H. Kapazuna

bricTphie TEeMIIbI OTKPBHITUS BCE HOBBIX U HOBBIX ACTEPOHUJIOB, CONMKAIOIIUXCS C
3emMiieil, MO3BOJISIIOT O0Jiee HAJIEKHO OLIEHUBATh PUCKHU, CBSI3aHHBIE C UX IMaJCHUEM Ha
3emito. 3HaHue (QU3MYECKUX XAPAKTEPUCTUK aCTEPOHUJIOB, TAKUX KaK pa3Mep, macca,
dbopma Tena, mapamMeTpsl BpallleHUs, CBOMCTBA MOBEPXHOCTH U JIP., TAKKE BaXHO, KaK
3HaHUE NapamMeTpoB opOUT >Tux Tea. OnHako, uU3yuyeHUE (UZMUYECKUX CBONCTB
aCTepOUJOB 3HAYUTEJBHO OTCTAa€T OT TEMIIOB WX OTKpbeITHH. B  poknane
OXapakTepU30BaHa CTENEHb CYLIECTBYIOIIEH acTepOnaHON onacHOoCcTU. [TokazaH Bkiaz
dboToMeTpUYECKOTO W paJapHOrO  METOAOB  JJs  U3Yy4YEHHUs  acTEpPOHUJIOB.
ChpmynupoBaHbl OCHOBHBIEC MPUHITUITBI TPOTUBOICHCTBUS OMTACHBIM CTOJIKHOBEHHUSIM.

SCATTERING OF LIGHT BY ATMOSPHERELESS BODIES
Pyrohova Uliana
Institute of Astronomy of V.N. Karazin Kharkiv National University
email: ulyana487@gmail.com

We will make a short review of different light scattering laws, and will discuss
limits of their applicability. The talk will focus on Lambert's, Lommel-Seeliger,
Happke, and Shkuratov laws in application to surfaces of atmosphereless bodies. Such
important physical phenomena as shadowing, multiple scattering, and coherent
scattering will be discussed in the context of their influence on the overal scattering
law. Understanding scattering laws is important for interpreting lightcurves of minor
bodies of the Solar system and reconstruction of their shapes, as well as for
recovering physical properties of the surface from its optical properties.
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CONSTRUCTION OF ASTEROID LIGHTCURVES
Kokorev A.E., Golubov O. A., Krugly Yu. N.
Institute of Astronomy of V.N. Karazin Kharkiv National University

Data of photometric observations of asteroids can be used to construct their shape
models. The report summarizes the technique for obtaining asteroid shapes via light curve
inversion. Currently available data on the shape of over 180 asteroids are contained in the
database DAMIT. We present an algorithm and the results of a computer program created
for construction of light curves for a given shape of an asteroid. The program can be used
to compare modeled light curves with the real observational data, as well as for predicting
the brightness of an asteroid during future observations.

MOIEJNPOBAHUE KPUBBIX BJIECKA ACTEPOUI0OB
Kokopes A. 2., 'ony6oB A. A., Kpyrusrit FO. H.
HUU actponomuu XHY nmenu B.H. Kapa3una

Jlanubie poTOMETpUYECKUX HAOIIOICHUI aCTEPOUIOB MOTYT ObITh UCIIOJIB30BAHBI JIJIS
MOCTPOCHUST Mojeyne Qopmbl ATUX Tel. B nokiame KpaTko paccMOTpeHa METOJMKa
noyueHust GopMbl aCTEPOUIOB METOIOM MHBEPCUU (POTOMETPUUECKUX KPUBBIX Osiecka. B
HacTosIIee BpeMs IOJydeHbl AaHHbIe O dopMme g Oosnee 180 acTepommoB, KOTOPHIE
cozaepkarcs B 6a3e nanubix DAMIT. Mbl nipesicTaBisieM aJiIrOpUTM U pe3yJIbTaThl pabOThI
KOMIIBIOTEPHOU MPOTPaMMBbI, CO3aHHOM MJi1 MOCTPOCHUSI KPUBBIX OJjiecka MO 3aJaHHOU
dbopme actepoupga. [Iporpamma MOXeT ObITh KMCIOJIB30BaHA JJISI CPAaBHEHUS MOJICIBHBIX
KpUBBIX OJiecKka ¢ pealbHbIMH HAOJIOaTEeIbHBIMHU JTAaHHBIMU, a TaKXKe JUIs MpeCKa3aHus
Osiecka actepouia B X0/ OyayIux HaOIOeHUH.

MOJEJIOBAHHS KPUBUX BJIMCKY ACTEPOIIIB
KokopeB A. E., 'ony6os O. A., Kpyrnuii 0. M.

Hani GOTOMETPUYHUX CIIOCTEPEKEHb ACTEPOi/liB MOXYTh OyTH BHKOPHCTAHI IS
noOy70Bu Mozened ¢GopMu MUX TUL. Y JOMOBIAI KOPOTKO PO3TJISIHYTa METOAMKA
OTpUMaHHA (OPMHU aCTEPOidiB METOJOM IHBEpCii (OTOMETPUYHMX KpHBUX OJUCKy. B
JaHUM 9ac oTpuMaHi Jjai rmpo ¢opmy ais 01wt 180 actepoinis, siki 310paHi y 0a3i JaHuX
DAMIT. Mu npencraBisieMO aJrOpUTM 1 pe3yJbTaTH pOOOTH KOMITHOTEPHOI MpPOrpaMu,
CTBOPEHOI i TOOYZ0BM KpHBHUX OJHCKY 3a 3amaHoro (opmoro actepoina. IIporpama
MOXKe OyTH BHUKOpHCTaHa ISl TIOPIBHSHHS MOJEIBHUX KPUBUX OJIMCKY 3 peaTbHUMU
JAHUMU CIIOCTEPEXKEHB, a TAKOXK JIJIs MepeadadeHHs OJIMCKy acTepoifa B X0/l MalOyTHIX
CTIOCTEPEIKEHb.
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PLANETARY SYSTEMS: SOLVED AND UNRESOLVED PROBLEMS
Zakhozhay V.A.

V.N. Karazin Kharkiv National University
61022, Kharkov, Svoboda Square, 4, department of astronomy and space informatics
E-mail: zkhvladimir@mail.ru

Planets — are the space bodies, that form by coagulation and evolve as a result of
gravitational differentiation of matter. Allocation of a planetary nucleus with a density
bigger, than has the surrounding mantle, defines the lower limit of their masses that also
depends on chemical composition. Such approach allows to determine the limits of
planetary masses and sizes, and to posse a task of their detection and abundance around
the nearby stars and substars, including: development of methods of search, corresponding
astronomical observing facilities and practical realization. Discovering of the Earth type
planets in a habitable zones arise the new scientific discipline — astrobiology. It is a
science at a boundary of astronomy and biology with main goal to study an origin, an
evolution and abundance of life on other planets.

The discovery of the protoplanetary and debris discs was the result of the obtained
images in infrared and sub-mm and the analysis of the spectral energy distribution of the
stars and brown dwarfs. That opens a new era of the observation study of the stellar,
substellar and planetary formation and early evolution.

Orientation of the most orbital planes of the planets is close to the line of sight. It is
related to the exoplanets search methods that limit the possibility to observe all existing
planetary systems. Cosmic mission GAIA will help to enlarge the number and variety of
the exoplanets discovered with astrometric method. It will help to discover the planets
with orbits oriented face-on, planets of the Earth and smaller masses and long-periodic
orbits. That will help to detect the majority of exoplanets located near the Sun and to
analyze observed exoplanetary abundance.

The discovery of the planets around close binaries with the space telescope of
Kepler (KTK) rise the task of explanation of the formation and evolution of such systems.
The analysis show, than when planet cross the star limb, with KTK accuracy of the light
registration, not only the large exoplanets but also their satellites might be discovered. It
allows to investigate in more details the structure of planetary systems and to expand the
astrobiology research area.

Investigation of a variety of the planets that is found in Solar system and beyond its
limits laid the foundation of the general comparative planetology. The discovery of the
planets located in a habitable zone around the stars with the age comparable to the age if
the Sun pose the SETI problem to significantly new qualitative level of research. Such
planetary systems are the main object of study of the astrobiology and radio astronomy
and the main targets for the extraterrestrial civilizations search.
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INJTAHETHBIE CUCTEMBbI: PEHHIEHHBIE 1 HEPEHIEHHBIE ITPOBJIEMBbBI
3axoxkaii B.A.
XapbKOBCKUHM HAaIMOHANIbHBIN YHUBepcuTeT uM. B.H. Kapa3una
61022, Xapskos, mi. CBo6oabl, 4, Kadeapa aCTpOHOMUU U KOCMHYECKOMN
uH(POPMATUKU
E-mail: zkhvladimir@mail.ru

[lnaneTsl — KOCMHYECKHE Tela, oOpasylomuecs IMyTeM KOaryJsiiuud |
HBOJTIOIMOHUPYIONTHE  BCJICACTBUE TpaBUTAIMOHHOW muddepeHnnanuu  BemecTBa.
Boinenenue sigpa y IUIaHeT C MJIOTHOCTHIO OOJIBIIEH, YeM OKPY’Kalolllee €ro MaHTHIHOE
BEII[ECTBO, OINPEACIISIET HUKHIOK TPAHUILy UX MAacCC, 3aBUCSIIYIO €€ U OT XapaKTEPHOIrO
XUMHUYECKOT0 cocTaBa. Takoil moJIXo 1 MO3BOJIWII pacCUUTaTh HHTEPBAJIbBI MACC U Pa3MEpPOB
IJIaHeT U cPopMyIUpOBaTh 3a7ady 00 UX MOUCKE, PACIPOCTPAHEHHOCTH B OKPECTHOCTH
3Be3]] M CyO03Be3/l, BKJIOYAIOIICH: pa3padOTKy METOJOB IOMCKA, COOTBETCTBYIOLIUX
ACTPOHOMHUYECKUX CPEICTB HAONIONCHHUS W MPaKTUYECKylo peanusanuio. OTKpbITHE
3eMHOIOJ00HBIX TIJIAHET B 30HE JKU3HU MPUBEJIO K TMOSBICHUIO HOBOTO HANpPaBJICHUS —
actpoOuosnorusi. Takoe HampaBjieHUE B HAayKe HaXOJUTCS Ha pPyOeke acTpOHOMHHU U
OMOJIOTMH, TJIABHOU IEJBI0 KOTOPOIO SIBJISIETCS M3YUYEHUE MPOUCXOXKICHUS SBOJIOIUU U
PaCIpOCTPAHEHHOCTH KU3HU Ha APYTUX IUIAHETaX.

[Tonyuenune m3zoOpa)keHU 3Be3]l B MHPPaKpaCHOW M CyOMUIUIMMETPOBOM 00J1acTsIX
AJIEKTPOMArHUTHOTO M3JIyYeHUs, HCCIECIOBAaHUE paCHpeeieHUs YHEPTUM B CIEKTpax
3BE3]1 U CY03BE3/1 MPUBEJIO K OTKPBITUIO MTPOTOIIAHETHBIX JUCKOB M aCTEPOUIHBIX MOSICOB.
Hacrynuna spa HabmomatenbHOTO HcciaeaoBaHus (GOpMHUpPOBAaHUSA 3Be3l, Cy03Be3d U
IJTAHET Ha CaMbIX PaHHUX dTarax UX dBOJIIOIHH.

[TnockocTh OONBIIMHCTBA OPOUT OTKPBITHIX K HACTOSIIIIEMY BPEMEHHM HK30IUIAHET
HAXOJUTCA BOJMW3M Jy4ya 3peHUs HaOIIofaTeNsl, YTO CBS3aHO C pPEaTM30BAHHBIMU
METOJaMH  TIOMCKAa. OJTO  CYIIECTBEHHO OrPaHWUYMUBACT HAOMIOACHHE  PEaTbHO
CYIIECTBYIOIIMX TUIAHETHBIX cucTeM. (OXKHIAETCs, YTO C BBINOJHEHUEM IPOrPAMMBI
kocMmuueckor muccueit GAIA, peanusyeTcss 1 aCTpOMETPUUYECKHUI METOJ ITOUCKA TUTaHET.
CraHyT NOCTYNHBI JJi1 HAOJIOACHUS: TUIAHETHBIE CUCTEMBI, TJIOCKOCTH OPOUT KOTOPBIX
OPUEHTUPOBAHHBIE K HAOIIOJATENI0 IJIAIMS; TUIAHEThl ¢ MaccaMu 3€MJIM U MEHbIIE, U
JOJITONIEPUOANYECKUMHU  OpOUTaMU; YJIACTCSI OTKPBITH OOJBIIMHCTBO BHECOJHEUYHBIX
MJIaHET, HaXOASAIMXCsl B OKpecTHOCTsSX ColHIa U MOJYyYUTh HAOMIOJATEIBHYIO OLICHKY
PacIpOCTPAaHEHHOCTH BHECOJIHEUHBIX TUTAHET.

OTKpbITHE TJIAHET, BPAIIAIOUIUXCS BOKPYT TECHBIX JBOMHBIX Map 3BE3]l KOCMUYECKUM
teneckonom uM. Kemnepa (KTK), moctaBuio 3amauy oObsICHEHHS POUCXOKACHHUS TaKUX
CHUCTEM W WX 3Bojifonmu. Kak mokazan aHamu3, MpH MPOXOXKIACHUH IUIAHET MO JIUMOY
3BE€3/bl, [P TOYHOCTH peructpanuu cera, 1octuruyron KTK, noctynHsl 1ist OTKpbITHA
HE TOJBKO DK30TUIAHETHI, & W KPYMHBIC MX CIYTHUKU. DTO TMO3BOJIAET OOJee IMOJHO
UCCJIEIOBAaTh CTPYKTYpY IUIAHETHBIX CHUCTEM M pacCHIupsieT 3aJaddl MCCIEeIOBaHUN
acCTpOOHOJIOTHH.

UccnenoBanue pazHooOpas3us miaHeT, Berpedaronmxcs B CoTHEUHON cucTeMe U 3a e€
npejenamMu, TMOJOXKWIO Hadajao oOIIed CpaBHUTEIbHOW IUIaHETOJIOTHH.  OTKpBITHE
TJIaHET, HAXOJSIIUXCS B 30HE KU3HU Y 3B€3]] C BO3PACTOM COU3MEPUMBIM C COJTHEUHBIM U
Oonpiie, BeIBOAUT MpoOiemy SETI Ha cyliecTBEeHHO HOBBIM KaueCTBEHHBIM YpPOBEHb
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uccinenoBanus. Takue TIJIaHETHBIE CHUCTEMbl SIBIISIIOTCS B IEPBYIO ouepesb O0OBEKTOM
UCCIICIOBAHUSI aCTPOOHOJIOTUM W PaJMOaCTPOHOMMHM, BEAYIIEH IMOMCK BHE3EMHBIX
[MUBUJIN3AIAN.

®U3NYECKHUE CBOWCTBA NBUIEBBIX YACTHII, CBJMKAIOINXCS
C COJIHIEM HA I'EJJMOLHEHTPUYECKHUE PACCTOSHUA MEHEE 0,1 A.E.
I'onmy6aeB A.B.
HUU actponomun XHY um. B.H. Kapasuna, XapskoB, Ykpanna
E-mail: Alexandr_sky@mail.ru

Ob6cyxnaercss BOMpoc 0 (PU3NYECKUX CBONCTBAX METECOPOMIOB COIMKAIOIIUXCS C
Connuem Ha renuoneHTpuueckue paccrosuust menee 0,1 a.e.. Ilokazano, 4To OCHOBHAas
4acTh (UKCHUPYEMBIX IBUICBBIX YACTHI[ CIIOPAJAMYECKOTO0 METeOpHOro (QoHa, erie
TOJBKO JIBUXKETCSI B MEPUTEIUAHYI0 00JIaCTh U, BO3MOXHO, €Ille HE ObljIa MOJBEpPKEHA
TEPMUUYECKOMY BO3JCHCTBUIO B OKOJIOCOTHEYHOM 00nactu. C Ipyroi CTOPOHBI, TOJIBKO
nopsizika 5% METEOpPHBIX YacTHI] “‘BDKUBAIOT U HAOJIIOMAIOTCS HA TOCIEIIEPUTEITUHHON
yacTu cBoux opOuT. IIpennmaraercss MeToanKa Ha3eMHBIX HAOIIOJEHUN METEOPOUIOB
TeHETHUYECKHU CBA3AHHBIX ¢ KoMeTamu cemeiicTBa Kpeiinia, Mapcaena u Kpaxra ¢ menbro
u3ydeHus: 3¢dexra TepMOACCOPOIMHN TMBIIEBBIX YacTHUI[ (3aBUCUMOCTH COJIEpKAHUS
XUMHUYECKUX DJIEMEHTOB B METEOPHBIX 4YACTUIAX Kak (DYHKIUS TEPUTeTUITHOTO
paccrosiHust ux opout ot CoJHIila).

OUBNYECKHUE DPPEKTDBI, COITPOBOXIABLIUE ITOJIET U B3PbIB
YEJABUHCKOI'O METEOPOUJA
Yepnorop JI.O.
XapbKOBCKUM HallMOHAJIbHBIN YHUBepcuTeT uM. B.H. Kapasuna, XapbkoB, YkpannHa
61022, Xapbkos, mi1. CBo00abI, kKadenpa KOCMUYECKON painoru3uKu
E-mail: Leonid.F.Chernogor@univer.kharkov.ua

BnepBbie  mpoBefeHO — AeTalbHOE — KOMIUIEKCHOE  (DU3MKO-MAaTEMaTHUYE€CKOE
MOJICIUPOBAaHUE OCHOBHBIX  IPOIIECCOB, COMPOBOXKAABIIMX MaJCHUE U  B3PHIB
Yensionnckoro meteopousa. [IpoBeaeH KOMIUIEKCHBIN aHaIN3 HAOII0ICHU BO3MYIIIEHUN
B arMmocdepe, noHochepe, mMarHutochepe M 3eMHON KOpe, BBI3BAHHBIX MPOJETOM U
B3phIBOM  MeTeopousa. CpaBHeHUe  pe3ynbTaTOB  HaOMoJAeHuid U (UBHUKO-
MaTeMaTUYECKOr0 MOJICIMPOBAHUS TTOKA3aJI0 UX MTOJIHOE COOTBETCTBUE.

PI3UYHI E®EKTH, 11O CYNPOBOAKYBAJIU I1IOJILOT TA BUBYX
YEJABIHCBKOI'O METEOPOIAY
Yopuorop J1.O.

Brnepiie Oynio nmpoBeeHo JeTalbHe KOMIUIEKCHE (P13MKO-MaTEMaTUYHE MOJICITIOBAHHS
OCHOBHHMX IPOIIECIB, 0 CYNPOBOXKYBAIH NaJAiHHSA Ta BUOYX Uensi01HChKOro METeopoiny.
Bbyno npoBeneHo KOMIIEKCHHUM aHali3 cocTepekeHb 30ypeHb B aTMocdepi, ioHochepi,
MarHitocepi Ta 3€MHIM KOpi, BHUKJIMKAHUX TMPOJILOTOM Ta BHOYXOM METEOpoiny.
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[TopiBHSIHHSA pe3y/ibTaTIB CIOCTEPEkKEHb 1 (HI3UKO-MAaTEMAaTUYHOTO MOJIEIIOBaHHS
MOKAa3aJj0 iX MOBHY BIAMOBIIHICTD.

PHYSICAL EFFECTS ACCOMPANIED BY FLIGHT AND EXPLOSION OF
CHELYABINSK METEOROID
Chernogor L.F.

For the first time detailed claster physical-mathematical simulation of the main
processes accompanied by flight and explosion of Chelyabinsk meteoroid was done.
Claster analysis of observations of disturbances in the atmosphere, ionosphere,
magnetosphere and the earth's crust, caused by flight and explosion of meteoroid was
done. The comparison of the observation results and physical-mathematical simulation
showed their total accordance.

Ref. 38 items.

MOJIEKYJIAAPHBIE ITOJIOCHI B CIIEKTPAX YHUKAJIBHOI'O BOJIMJIA
BEHELIOB
Bepextoii A.A.', bopoBuuka n?
! ['ocynapctBennsiii Acrponomuueckuii Mactutyt um. llltepadepra, MockoBckuit
['ocynapctBeHHbIN YHUBEpCcUTeT, MockBa, Poccus; 2 AcTtpoHomMuueckui MTHCTUTYT,
Yemickas Axkanemust Hayk, Onapxeés, Uexus)

bbimn U3ydeHbl ONTHUYECKUE CIEKTPhl CPEHEro pa3pelleHUs YHHKAIbHOTO OoJnja
benemoB. Opanxesbie nosiockl FeO n CaO u 3enensie nojocsl AlIO m MgO Obun
uccienoBanbl. OTHOCUTENbHbIE UHTEHCUBHOCTH 3TUX IOJIOC B 3aBUCUMOCTH OT BBICOTHI
Ooomuaa Obuln uccnenoBaHbl. [loBepxHOCTHas KoHUEHTpauus mojekyn AlO Baonb styya
3peHusi, KojebaTenbHas U BpaiiatenbHas Temneparypa AlO B uzmywaromiem obiake BO
BpeMs SIPKOM BCHBIMIKK 00nuaa Obutn onpeseneHsl. 1100ckl ocTanbHbIX MOJIEKYJ, TAKUX
kak N2, CO, TiO u NiO, He Obl1u OOHApYKEHBI.

MOJIEKYJISAPHI CMYT'U B CIIEKTPAX YHIKAJIBHOI'O BOJITIA
BEHEIIIOB
Bepexuoii A.A.", Boposiuka I.°
! lepxasunii Actporomiunmuii IncTuTyT iM. IlITepHGepra, MockoBchKHit JlepKaBHHUIA
Vuisepcuter, Mocksa, Pocist; > Actporomiunmii IncTutyT, Akagemis Hayk Yechkoi
Pecny6uniku, Onaprxeiion, Uexis

OnTuyH1 CHEKTPU CepeHbOl 3JaTHOCTI YHIKaibHOro Ooiijia benemoB Oomiga Oynu
BuBYeHl. FeO 1 CaO nomapanueBi cmyru Tta AlO 1 MgO 3enena cucrema cMmyr Oyiu
JociKeHl. BITHOCHI 1HTEHCHMBHOCTI IMX CMYTr SK (YHKIIs BHUCOTH Oomiga Oyiu
nociimxeni. [loBepxHeBa koHueHTpartliss Mosekys AlO B310BXK HUISIXY 30pY, KOJMBAJIbHA 1
oOeptanbHa Temrnepatypa AlO B BUIPOMIHIOIOHOI XMapu MiJ 4Yac SICKpPaBOro crajgaxy
oomsiga Oynu BuzHaueHi. CMmyru 1HIUX Mosekyn, Takux sk N2, CO, TiO 1 NiO, »e Oynu
BUSIBJICHI.
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MOLECULAR BANDS IN SPECTRA OF UNIQUE BENESOV BOLIDE
Berezhnoy A.A.}, Borovicka J.2
! Sternberg Astronomical Institute, Moscow State University, Moscow, Russia;
2 Astronomical Institute, Czech Academy of Sciences, Czech Republic

Optical middle-resolution spectra of BeneSov bolide were investigated. FeO and CaO
orange bands and AIO and MgO green system bands were identified. Relative intensities
of these bands as a function of bolide height were studied. AlO column density, vibration
and rotation temperature in the radiating cloud at the moment of bright bolide flare were
determined. Bands of other molecules such as N2, CO, TiO, and NiO were not detected.

METO/J AKTUBHOM 3AIIIUTHI METEOPHOM
ABTOMATHU3UPOBAHHOM PAJIMOJOKAIIMOHHOM CUCTEMBbBI OT
MNOMEX C UCHHOJIB30OBAHUEM HTYMOIIOAOBHBIX CUT'HAJIOB
Antunos N.E., lanapenko P.B., [lIkapier A.N.
XapbKOBCKUW HAIIMOHAJIBHBIA YHUBEPCUTET PAAUOIIICKTPOHUKHI
61166, Xapbkos, np. Hayku, 14

B cratbe paccMoTpeHbl mpoOsieMbl PabOThI METEOPHOW aBTOMATHU3HPOBAHHOMN
PaNOIOKAIMOHHON CHCTEMBI, B VYCIOBHUSIX IIOMEX OOYCIOBJICHHBIX BO3BPATHO-
HAKJIIOHHBIM 30HJMPOBaHHEM. PacCMOTpEH METOJl ¢ HCHOJB30BAHHEM MIYMOIOJA00HBIX
CUTHAJIOB, KOTOPBIM MO3BOJSET KOMIIEHCHPOBATh AaHHbIM Bua nomeXx. CyThb Merona
3aKJIF0YAETCS B KOJIOBOM Pa3/IEJICHUH CUTHAJIOB, C LIEJIbIO OTIWYATh IO BPEMEHU NPHUXOAa
CUTHaJIbl OTpPaXEHHBIE OT METEOPHOro cliefla U noMexu. Ha OCHOBaHWU BBIIBHUHYTHIX
TpeboBaHuUii, BbIOpaHa Hanbosee MOAXO A MOTYJIUPYIOIIAs TOCIEA0BaTEILHOCTb.

METO/]i AKTUBHOI'O 3AXUCTY METEOPHOI ABTOMATHU30BAHHOI
PAJIIOJIOKAIIIMHOI CUCTEMM BIJI IEPEIIIKO/I] 3 BUKOPUCTAHHAM
HIYMOIIOAIBHUX CUT'HAJIIB
Amnrtinos 1.€., [llanapenko P.B., lIkaprer O.1.

B crarri  posrmsHyro  mpoOiemMu  poOOTH  METEOpPHOI  aBTOMAaTH30BaHOL
paaioNIOKaIlIfHOT CUCTEMH, B YMOBax IEPEIIKO/A, SKi MOB’si3aHi 13 3BOPOTHIM-TIOXUIUM
30HyBaHHSM. PO3risiHyTO METO 13 BUKOPUCTAHHIM IIYMOMOAIOHUX CUTHAIIB, 3 METOIO
BIJIPI3HATH CUTHAJIM B1IOWTI B1I METEOPHOTO CJIITy Ta MEpemKou 3a yacoM. CyTb METOY
MoJIsiTa€ B KOJOBOMY PO3JUICHHI curHajiiB. Ha ocHOBI 1mux BHUMOT, BHOpaHa HaHO1IbIIT
BIJIMOBITHA KOJIOBA MOCIIOBHICTD. SIKMI JTO3BOJISIE 3MEHITYBATH BIUIMB ITUX MEPEITKOI.

METHOD OF THE ACTIVE INTERFERENCES PROTECTION FOR THE
METEORIC AUTOMATED RADIOLOCATION SYSTEM USING NOISE-
LIKE SIGNALS
Antipov L.E., Shandrenko R.V.,. Shkarlet A.I

Work problems of the meteoric automated radiolocation system in the backscatter
sounding interferrences are described in this paper. Method that use noise-like signals
for a useful signal and interference distinguish. Method based on the code division of
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the useful signal. More suited code sequence was choose according to system
requirements

AHAJIN3 TOHKOM CTPYKTYPBI PACHPEJIEJIEHUN OPBUT MAJIBIX
TEJI COJTHEYHOM cucrembl
UYepkac 1O.B., Bonomyk FO.H.
XapbKOBCKUI HAIIMOHAJIBHBIM YHUBEPCUTET PATHOIIEKTPOHUKHU
61166, Xapbkos, nip. Hayku, 14

B cratbe ommcan M aeTanu3upoBaH MPOIECC HCCIEAOBAHUS paclpeiesieHuit opOouT
MaibIX Tel TWyTeM aHaju3a COOTBETCTBYIOIIMX pSJOB B YacTOTHOM oOmacTu.
HccnenoBanusi TakOro THUIIA MO3BOJSIOT MOJYy4YaTh HOBBIE 3HAHMSI O TOHKOW CTPYKType
pacnpeneneHuil OpoUT U JIeJat0T BO3MOXKHBIM OOHApY>KEHHE HOBBIX SIBJICHUU (Hampumep,
HaJIM4KMe NEPUOINYECKUX COCTABIIIOMIMX WM HEKOTOPYIO PE30HAHCHYIO CTPYKTYPY ATHX
pactipenenenuit). [lo pesynbratam wuccienoBaHusi ObUIM OOHAPY>KEHBI TAPMOHUYECKHUE
COCTaBJISIIOLIME B pacIpeIeICHUAX METEOPHBIX MOTOKOB U acteponsioB NEA mo 6ombiioi
IIOJIYOCH.

AHAJII3 TOHKOI CTPYKTYPHU PO3IOALITY OPBIT MAJINX TLI
COHSIYHOI CHCTEMMU
UYepxkac 10.B., Bonomyk FO.I.

B crarTi onucanuil na aeTanizoBaHUN MpoIEC AOCTIIHKEHHS PO3MOALUTIB OpOIT MalluX
T LUISIXOM aHali3y BIAMOBIAHMX PSIIB B YACTOTHIN 00sacTi. JJOCHiIKEHHS TaKOro TUITY
JI03BOJISIIOTH OTPUMYBATH HOBI 3HAHHS PO TOHKY CTPYKTYPY PO3NOILIIB OpOIT Ta pOOISATh
MOXJIMBUM BHSIBJICHHSI HOBUX SIBUIII (HAITPUKJIAJ, HASBHICTh MEPIOJIMUYHUX CKIIAJOBUX a00
NeSKYy PE30HAHCHY CTPYKTYpy LHUX pO3MOALIB). 3a pe3ysibTaTaMH JOCHIIKEHHA Oyiu
BUSIBJICHI TAPMOHIYHI CKJIAJIOBI B PO3MOJLIAX METEOPHUX MOTOKIB Ta actepoiniB NEA mo
BEJIMKIi MiBOCI.

ANALYSIS OF THE FINE STRUCTURE OF SOLAR SYSTEM SMALL
BODIES ORBITS DISTRIBUTIONS
Cherkas Yu.V., Voloshchuk Yu.l. (KhNURE)

In the paper is described and destabilized a process of small bodies semi-major axes
distributions analysis by investigation of corresponding series in a frequency domain. Such
studies allow getting a new knowledge about fine structure of orbits distributions and
makes possible to find out new phenomena (e.g. presence of periodic components or some
resonance structure of these distributions) in these distributions. As a result of the
investigation a presence of a harmonic components in distributions of meteor showers and
NEA semi-major axes has been found.
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PE3YJIBTATHI HCCJIEIOBAHUM SIIPA U ATMOC®EPHI KOMETHI
YYPIOMOBA-TEPACUMEHKO KOCMHUYECKHUM AIIMTAPATOM PO3ETTA U
HOCAJOYHBIM MOAYJEM ®UJIbI
UypromoB K.W., Menbauk M.B.
Actponomuueckasi oocepsaropusi KHY um. T.llleBuenko, Kues

Kocmuueckas muccusa "Po3erTta" Obuta crutlaHnpoBaHa U OcyllecTBieHa EBpornerickum
KOCMUYECKUM areHTCTBOM. (OCHOBHOM 3a/iaueil, MOCTABJICHHON mepes; KOCMHYECKOUH
muccueit Pozerra, ObuT0 HM3ydyeHHE MPOOJIIEMBI MPOUCXOXKACHUS KOMET, CBS3b MEXIY
KOMETHOT'O U MEX3BE3/IHOIO BEUIECTBA U UX 3HAYECHHE IJIs1 MpoucXoxkaeHuss CoHeYHOU
CUCTEMbl. OJTH 3aJayd ObUIM OJIECTAIIE pEUIEHbl B TEYEHUE JIMTEIIHOrO IoJieTa
kocmudeckoro kopabis "Pozerra" ¢ 2004 mo 2016 roasl K sSApy NEPUOIUUESCKON KOMETHI
Uypromosa-I'epacumenko, oTkpbeiToii B KneBe actpoHoMamu KueBckoro HalmoHajabHOIO
yHuBepcuteta wuMmeHu Tapaca IlleBuenko Knumom UYypromoBeiM u (CBeTiiaHOU
I'epacumenko. C momoupl0 KocMuueckod wmuccuu Poserra ObUIO  MPOBEAEHO
UCCJIEIOBAaHUE TJ00AJbHBIX XapaKTePUCTUK KOMETHOTO SApa, OMpPEAENIEHHBIE €ro
JTUHAMUYECKHE CBOMCTBA, M3Y4YEHO MOP(QOJIOTHIO MOBEPXHOCTHOTO CJIOSA SApa U €ro
XUMUYECKUH COCTaB, U3yYEHbl XUMHUUYECKUN, MUHEPAJOTMUYECKUNA M H30TOMHBIN COCTaB
JIETy4YHMX M TYTOIUIaBKUX BEIIECTB B KOMETHOM SIApE, OMpeIesieHbl (PU3MUYECKUX CBOMCTBAX
U COOTHOILIEHHUE JIETY4ero W TYrOIUIABKOTO KOMIIOHEHTa KOMETHOTO s/Ipa, OCYIECTBIICH
MOHUTOPUHT  Pa3BUTUSI KOMETHOM aKTUBHOCTM U  (U3MYECKUX IMPOIECCOB B
MIOBEPXHOCTHOM CJIO€ Si/Ipa U BHYTPEHHEW KOMe (B3aUMOJECHCTBUE Ta3a U MbUIN), a TAKkKe
UCCJIEIOBAHbl TJ100alIbHBIE XAPAKTEpUCTUKH ABYX actepouaoB lllreiinca u Jlroreuuu,
BKJIIOYAsl ONpENeJICeHue JMHAMUYECKHX MapaMeTpoB, MOBEPXHOCTHOW MOp(OIOruu u
COCTaBa ATUX MAaJbIX [JIAHET .

PaccMmoTpeHbl HEKOTOpBIE 0COOCHHOCTH MPOBEACHUS TporpamMmbl mojeta "PozeTTsl" u
COCTOSIHME ammapartoB mocie mnocanku "dwnu" Ha sanpo kKomeTsl. ['a3000pas3Hbie
COCTaBJISIOIIME KOMBI KOMEThl UypromoBa-I'epacHMEHKO BKIIIOYAKOT Psifi COCAUHEHUH,
yKa3bIBaIOIIME Ha 0COOCHHOCTH BOSHUKHOBEHHUS HeOecHoro Tena. I1o 3amepam mpubopos,
ycTaHoBieHHBIX Ha "Pozerte" n "®unax", oOHapyKeHbI Mapbl BOAbI, OKUCH, TBYOKUCH U
mucynb@ua - yriepoaa, aMMmHuak, MeETaH, METaHol, (QopMaibAerusl, CEepOBOJIOPO,
IUAHUCTBIA BOAOPOJ, OUOKCHUI CEpbI, Cepa, HATPUM WU MarHuu, cpeau 16 CIIOXKHBIX
OpraHUYeCKUX COEIMHEHUI BIEepBble 0OHapykeH ¢ nomoulsio npudopa COSAC B komete
67P aneramun - CH3CONH?2, aneron - (CH3) 2CO, merwmzonuanar - CH3NCO u
nponuoHans - CH3CH2CHO. fnpo koMeThl UMeeT HEeNpaBUiIbHYIO (OPMY, OHO COCTOUT
U3 IByX yacted 'ronoBbl" M "Tena", COENMHEHHBIX Y3KOM mepembrukor. Ha cHuMkax
"PozeTTsl" BUIHO IpyObI€ N3TIOMBI IOBEPXHOCTH, KPYThIE€ TOPHBIE CKIOHBI, UCIIEIIPEHHbIE
mpoBaJiaMH, XpeOTaMu U TIIBI0AMHU, TTOKPBITHIE PAa3APOOJICHHBIM MaTEPUATIOM HEOOJIbIINE
paBHUHHBIE 1O, BeIsBIIeHO, uTO sijpo KomeThl 67 P / UypromoBa-I'epacumMeHKO cOCTOUT
Ha ~ 75 MPOLIEHTOB MbUIM U ~ 25 TpoIleHTOB Jbaa. Kocmuyeckuii amnmapar "Pozerra"
oOHapy>XuJl B 00Jiake raza BOKPYT siapa KomeTsl YyproMmoBa-I'epacuiMeHKO HEOXUAaHHO
OOJBIIIOE KOJMYECTBO MOJIEKYN kuciopona O2, mpuyeM OKa3alioCh, YTO KOHIICHTpAIUs
KHCIIOpOJia OJTMHAKOBA JIJISl BCEX 00JacTel KOMETHI, YTO YKa3bIBAE€T HA TO, YTO KUCIOPO]I
COXpPaHWJICS B MaTEpPUH KOMETHI co BpeMeH dopmupoBanus CojIHEUHOU cUCTeMBbl. Takxke
BIIEpBbIC OBLIM OOHApYXKEHBbI MOJEKYJISPHBIA a30T B sapa KoMeTrhl YypromoBa-
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['epacuMeHKO, OTHOIIEHUE COJIepKaHUsI KOTOporo k cojepxxkumomy CO yka3bIBaeT He
TOJIbKO Ha a3y dopmupoBanust Np, HO U TIPO JaNbHEHIIYI0 ero TemioByto. OTHOIIEHHE
MOy TsKET0H Bombl K 06braHoit DHO/H20 = 5.3x10™, uto B Tpu pasa Goiblie, 4eM B
3eMHBIX OKeaHaxX. IHIyKIMg MarHUuTHOTO T0JIA B I1a3MeHHOM xBocTe kKomeTsl B=100 HT.

[ToapoOHO HMCCIEenoBaHO pa3BUTHE KOMETHOW AKTUBHOCTH M OOpa30BaHUS KOMBI U
XBOCTa y KOMEThL. ATMocdepa BOKpPYT siipa KOMEThl 00pa3yeTcsi U3 BBIOPOCOB Ta3a U
IBUIA MHOTOYHCIICHHBIMU JUKETaMU (CTPYSMH), KPYIIHBIE W MOIIHBIE U3 KOTOPHIX
pacmojoXKeHbl B paliOHE MEPEMBIYKH, COCTUHSIONIEH MEHBIIYI0 4YacTh (TOJOBY) C
OOJIBILIUM (TEJIOM).

PE3YJBbTATU JOCJIIXKXEHDb A/IPA I ATMOC®EPU KOMETHU
YYPIOMOBA-TEPACUMEHKO KOCMIYHUM AITAPATOM PO3ETTA 1
MNOCAAKOBUM MOIYJIEM ®LJIA
Uypromos K.I., MenbHik M.B.
klimchur@ukr.net

Kocmiuna micist "Po3erra" Oyna crutanoBaHa 1 37ilicHeHa €BpONEHCHKIM KOCMIYHUM
areHTcTBOM. OCHOBHHMM 3aBJaHHSM, IOCTaBJICHUM Iepe] KOCMIYHOI Micieto Poszerra,
OyJl0 BUBYEHHS MPOOJIEMU MOXOMKEHHSI KOMET, 3B'A30K MK KOMETHOIO 1 MIK30PSHOIO
pedoBMHAMH 1 iX 3Ha4deHHs i moxoxkeHHs ConsuHoi cuctemu. Lli 3aBmanHs Oynu
OJIMCKyYe BUPILIEHI MPOTArOM TPUBAJIOIO MOJIBOTY KOCMIYHOTO Kopabia "Pozerra" 3 2004
no 2016 pik g0 snapa nepionguyHoi kometu YUypromoBa-I'epacumenko, Biakputoi B Kuesi
actpoHomMamMu KuiBChbKOTO HalllOHaNbHOTO YHIBepcutery imeHi Tapaca IlleBuenka
Kimumom UYypromoBum 1 Caitinanowo I'epacuMenko. 3a JOMOMOrol KOCMIYHOI Micii
Pozerra Oyno mpoBeleHO AOCTIHKEHHS TIOOATBHUX XapaKTEPUCTUK KOMETHOTO Spa,
JesiKl Ioro NMHAMIYHI BJIACTHBOCTI, BUBYEHO MOP(OJIOTII0 MOBEPXHEBOTO IIapy siapa i
Horo XiMIYHMM CKJIaJ, BUBYCHI XIMIYHUN, MIHEPAJOTIYHHUM 1 130TOMHUMN CKJIAJ JICTKUX 1
TYrOIUIaBKMUX PEYOBMH B KOMETHOMY sJpi, BHU3HA4yeHI (Hi3W4YHI BIACTUBOCTI 1
CIIBBITHOIIICHHS JICTFOYOTO 1 TYrOIJIABKOTO KOMITOHEHTa KOMETHOIO sjpa, 3I1MCHEHO
MOHITOPUHT PO3BUTKY KOMETHOI aKTUBHOCTI 1 (pI3MUHUX MPOIECIB B MIOBEPXHEBOMY IIIapi
Aqpa 1 BHYTPIIIHIMN KOMi (CHIBBIAHOUIEHHS ra3y 1 MUJy), a TAaKOX AOCIIHKEH] TJI00abHI
xapaktepuctuku ABoX actepoiniB Illtefinca 1 Jlroremii, BKJIOYAaIOYM BU3HAYCHHS
JUHAMIYHUX MapaMeTpiB, MOBEPXHEBOI MOP(QOJIOTIT 1 CKIaay IUX MaIUX IJIAHET .

Po3rasiHyTo Aesiki 0cOOMMBOCTI MPOBENEHHS Mporpamu mnoiasoTy "PozerTu" 1 cTan
anapartiB micig nocaaku "®din" Ha sapo komeru. ['a3omoiOHI CKIIaIoBI KOMH KOMETH
YyproMmoBa-I'epacuMeHKO BKIIOYAIOTh Pl 3'€JHaHb, 110 BKa3ylOTh Ha OCO6J’II/IBOCTi
BUHUKHEHHS 1IbOTO HEOECHOTO Tijla. 3a BUMipaMu MpHUIaiB, BCTaHOBIEHUX HA "Po3erTi"
"®unax", BUABICHI Mapu BOAH, OKUC, TBOOKHUC 1 nncynb(bm BYTJIEIO, amlak, METaH,
MeTaHOJ'I, dbopmainberia, CipkoBOJCHbD, IIaHICTHI BOJIEHb, JIOKCH CIPKH, CIpKa, HATPIH 1
MarHii, cepex 16 CKIagHUX OPTAaHIYHUX CIIOJYK BIIEpIIE BUSIBICHHN 3a JOMOMOTOIO
npuiaxy COSAC B komeri 67P ameramua - CH3;CONH,, ameron - (CHjz),CO,
merim3ormuanara - CH3;NCO 1 mpomionans - CH3CH,CHO. Snpo komern wMae
HEeMpaBWiIbHY (OPMY: BOHO CKIATAETHCS 3 MBOX YacTHH "rosnoBu" 1 "Tima", 3'egqHaHUX
By3bKkol0 nepemuukoro. Ha 3nimkax "Pozerrn" BumgHO rpy0Oi1 371amMu MOBEpXHi, KpPYTi
ripCchbKl CXWJIM, MOLSITKOBaHI NMpoBajlaMu, XpeOTamMu 1 OpuiiamMu, MOKPUTI po3IpOO0IeHUM
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MaTepiaJioM HEBENHMKI pIBHUHHI MMOjsA. BuseieHno, mo sjgpo kometu 67P/Uypromosa-
['epacumMeHKO CKJIaaeThbesl HA ~ 75 BIACOTKIB MUY 1 ~ 25 BiICOTKIB JIboy. KocMmiuHM
anapart "PozeTrTa" BUSBUB B XMapi razy HaBKoJIO sjpa koMmetu UypromoBa-I'epacuMeHKo
HECIMO/IBAaHO BEJUKY KUIbKICTb MOJIEKYJd KHCHIO O,, NpuyoMy BHUSBHIOCS, IO
KOHIIEHTpAIlisl KHCHIO OJIHAKOBa JJIsl BCiX 00yiacTell KOMETH, 1[0 BKa3ye Ha Te, 10 KUCEHb
30epircs B MaTepii komeTu 3 yaciB popmyBanHs CoHsiuHOT cuctemu . Takox Briepie Oyiu
BUSIBIICHUN MOJIEKYJISIpHUN a30T B sApi kometu Yypromoa-I'epaciMeHKO, BiTHOLICHHS
BMICTY sikoro 10 BMicTy CO Bkasye He nuiie Ha ¢a3y popmyBaHHsS Ny, a i PO MOAATIBIILY
fioro TemoBy eBosroIifo. CriBBIJHOLIECHHS HamiBBaxKoi Boau 10 3Buyaitnoi DHO/H,0 =
5.3x10™, w0 B Tpuui Ginblme, HOK B 3eMHHX OKeaHaX. IHAYKI[isi MArHITHOTO TOJS B
mIa3MoBoMy xBocTi kometu B=100 Hr.

JleTanbHO AOCHIHKEHO PO3BUTOK KOMETHOT aKTUBHOCTI 1 YTBOPEHHS KOMHM 1 XBOCTa Y
KoMeTU. ATMocdepa HaBKOJO SApa KOMETH YTBOPIOETHCS 3 BUKHUAIB Tazy 1 MUY
YUCJICHHUMH JKETaMUu (CTPYMEHSIMH), BEJIMKI 1 MOTYXKHI 3 SKUX PO3TalloBaHi B paioH1
NEPEMUYKH, 1110 3'€JHYE MEHILY YAaCTHHY (TOJIOBY) 3 BETUKUM (TLIOM).

THE RESULTS OF RESEARCH OF THE NUCLEUS AND THE
ATMOSPHERE OF COMET CHURYUMOV-GERASIMENKO BY THE
ROSETTA SPACECRAFT AND PHILAE LANDER

Churyumov K.1., Melnik M.V.

Space Mission "Rosetta" was planned and carried out by the European Space Agency.
The main task of the Rosetta space mission, was to study the problem of the origin of
comets, the relationship between cometary and interstellar matter and their significance for
the origin of the Solar system. These problems have been brilliantly solved during a long
flight of spacecraft "Rosetta” from 2004 to 2016 to the nucleus of periodic comet
Churyumov- Gerasimenko, discovered by astronomers of Kiev Taras Shevchenko
National University Klim Churyumov and Svstlana Gerasimenko. With the help of a space
mission Rosetta were conducted the global characteristics of the cometary nucleus, some
of its dynamic properties, studied the morphology of the surface sheets of the nucleus and
its chemical composition, studied the chemical, mineralogical and isotopic composition of
volatile and refractory materials in comet nucleus, determined physical properties and the
ratio of volatile and refractory components of the cometary nucleus, monitoring the
development of cometary activity and physical processes in the surface layer of the
nucleus and the inner coma (ratio gas to dust), and studied the global characteristics of the
two asteroids Steins and Lutetia, including the determination of the dynamic parameters,
the surface morphology and composition of these small planets .

Some features of the flight program, "Rosetta" and the state of apparatus after landing
"Philae" on the comet nucleus. The gaseous components of the coma of the comet
Churyumov-Gerasimenko, include a number of compounds, indicating the peculiarities of
formation of this celestial body. By measurements instruments on "Rosetta 'and’ Philae"
were detected water vapor, alumina, silica and carbon disulphide, ammonia, methane,
methanol, formaldehyde, hydrogen sulfide, hydrogen cyanide, sulfur dioxide, sulfur,
sodium and magnesium, among the 16 complex organic compounds in the first were
discovered by the COSAC instrument in the comet 67P acetamide - CH;CONHy, acetone -
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(CH5),CO, methyl isocyanate - CH3;NCO and propional - CH;CH,CHO. The comet
nucleus has an irregular shape, it is composed of two parts, the "head” and "body",
connected by a narrow bridge. The pictures "Rosetta” show rough fracture surface, steep
hillsides, covered with dips, ridges and boulders covered with crushed material small flat
fields. It was measured that the nucleus of the comet 67P/Churyumov-Gerasimenko is at
about 75 percent of dust and about 25 percent of the ice. Spacecraft "Rosetta” found in a
cloud of gas around the nucleus of the comet Churyumov-Gerasimenko nucleus an
unexpectedly large number of O, molecules of oxygen, and it was found that the oxygen
concentration is the same for all regions of the comet nucleus, which indicates that oxygen
remained in the comet's matter from the formation of the Solar system . Also, the
molecular nitrogen in the nucleus of the comet Churyumov-Gerasimenko were in the first
discovered, the ratio of the content of which to the content of CO indicates not only the
phase of formation of N,, but also about its further heat evolution. The ratio of half-
heavyweight water to the normal one DHO/H,O = 5.3x10™, which is three times more
than water in the Earth's oceans. The induction of the magnetic field in the plasma tail of
comet V=100 NT.

Were studied in detail the development of cometary activity and the formation of the
coma and tail of a comet. The atmosphere around the comet nucleus is formed from the
emissions of gas and dust by multiple jets, large and powerful of which are located in the
vicinity of bridges connecting the lower part (head) to the large one (body).

K IMTPOBJIEME HCKYCCTBEHHOI'O METEOPA
Uymaxkos B.1., A.1.H.
XapbKOB

E-mail: v.i.ch@mail.ru

Opnoit w3 mnpobieM, OrpaHUYMUBAIONIUX TOYHOCTh OINPEICICHUS MapaMeTpoB
(bU3MYEeCKON TEOpUHM METEOPOB, SABISIETCS OTCYTCTBHE HCTUHHBIX JAHHBIX O Macce U
IJIOTHOCTH METEOPHOTrO Tejla — ATU JAHHBIE MOJYYAOTCS C MOMOIIBIO PA3JIMYHOrO poia
M3MEPEHUN U SIBIAKOTCS WCXOAHBIMM JUIS Pa3iIMYHbIX Mozened. MOXHO cka3arb, 4TO
3HAHUE MACChl U TNIOTHOCTU METEOPHOTO TEJIa MO3BOJISIET «3AMKHYTh» TEOPUIO METEOPHBIX
ABJICHHUM, BBEAS OTH NapaMeTpbl B CYILICCTBYIOIIME MOJIEIA HE KaK HEWU3BECTHHIC,
MOJJIEKAIIUE OLICHKE, a KakK JIETEPMUHUPOBAHHBbIE KOHCTaHThl. C Jpyroi CTOPOHHI,
MOSIBJICHUE BO3MOXHOCTH MPOKaTNOpPOBaThH HAKOIIJICHHbBIE pe3yJIbTaThI
PaMOJIOKAIIMOHHBIX M3MEPEHUI METEOPOB CYIIECTBEHHO PaCIIUpUIO Obl MPHUKIAIHBIC
aCIeKThl METEOPHBIX HCCIeNoBaHUN. Takum 00pa3oM, peanu3amus HCKYCCTBEHHOTO
MeTeopa B JIa0OpaTOPHBIX, a IO BO3MOXKHOCTH, U B HATYPHBIX IKCIICPUMEHTAX, SIBJISACTCS
3agayer aktyanbHOM. B cBoe Bpems b.JI. KamieeB HEOTHOKpaTHO BBICKAa3bIBAJICSA B
n0JI00HOM KITIOUE.

CdopMynupoBaHbl OCHOBHBIC HAMPABICHUS OJKCIEPUMEHTOB TIO peau3aIiu
HMCKYCCTBEHHOI0 Mereopa. [IpuBeneHsl pe3yabTaThl aHaau3a BO3MOXKHOCTU ITPUMEHEHHS
TUIIEP3BYKOBBIX AJIEKTPOAMHAMHUYECKUX Yyckopurtened (DY) nmna mopenupoBaHus
HMCKYCCTBEHHOTO MeTeopa. PaccMOTpeHbI pe3ylibTaThl UCCIEA0BaHUN KoakcruainbHoro /Y
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TOPLEBOT0 THUMA (MarHUTOILIA3MEHHOIO KOMIIPECCOpAa) B KAueCTBE HCTOYHMKA YAAPHO
C)KaTOM MJ1a3Mbl JUJIs pean3ali METeOpa B HA3€MHBIX J1a00paTOPHBIX UCCIIEIOBAHUSAX.
PaccmoTpeHa  BO3MOXXHOCTH ~ IIPOBEICHMSI  HATYPHBIX  JKCIEPUMEHTOB IO
MOJIEJIMPOBAHUIO UCKYCCTBEHHOTO METEOpa C MOMOLIBIO peiabcoBbX D/Y. O6cyxnaroTcs
HEKOTOpBIE NepCrieKTUBHbBIE Moeu D/IY u npoliaemMbl X MOCTPOCHUS.
Pesynbratel paboThl MOTyT OBITH OJHUM U3 HAIPaBJICHUNH B SKCIEPUMEHTAIBHOM
METEOPHON aCTPOHOMUU

MHNPOI'PAMMA JJISA ABTOMATU3NPOBAHHOI'O OTKPBITUSA
ACTEPOUI0OB U KOMET COLITEC: UCCJIIEJOBAHUSA U PASPABOTKHA
Capanenuu B.E. 1, bproxosenkuii A.b. 2, CoxoBukona H.C. 2, Xnamos C.B.?,
IToropenos A.B. 2, Moscecsn 1. C. 2, Huxtsap H.IO. 3
! Vikropockuit HanMoHANbHBIH yHuBepcuTeT, 88000, Yakropox, mi. Haposna, 3,
kadeapa nHOOPMAIIMOHHBIX YIPABISIONIMX CUCTEM U TEXHOJIOTHIA, 2 XapbKOBCKUH
HaIIMOHAJIbHBI YHUBEPCUTET PaIuO’IEeKTpOHUKH, 61166, XapbkoB, np. Hayku, 14,
kadenpa OBM,; 3 XapbKOBCKOE MPEACTABUTEIBCTBO T€HEPAIIBHOTO 3aKA3HUKA
['ocymapcTBEHHOro KOCMHUYECKOTO areHTcTBa Y Kpaunsl 61070, XapbkoB, yi. AkaaeMuKa
[Ipockypsl, 1.
E-mail: .movsesian.iana@gmail.com

Just 3(d(PexKTUBHOCTH  aCTPOHOMHMYECKMX  HaOmoaeHuil  HeoOxoaumo  I1O
aBTOMAaTU3UPOBAHHON 00pabOTKM KaapoB acTtepougHbix 0030poB. 1O CoLiTec nmpoBoaut
aBTOMATHYECKOE OOHApyEHUE AacTepOMIOB M aCTPOMETPUUYECKHE HW3MEPEHHS 3a
PUEMIIEMOE BpEMS € MOCIEIYIOIUM BU3YaJIbHBIM OATBEPKIACHUEM PE3YIIHTATOB.

SAnpom I10 CoLiTec siBnsiercs npeaBapuTesibHOE 0OHAPYKEHHE 0OBEKTOB HA OCHOBE
HAKOIUIEHUSI CTaTHCTUK, KOTOpbIE MPOMOPLMOHAIBHBI 3HEPTUU H300pakeHUs, BAOJb
BO3MO>KHBIX TPACKTOPHUI IBUKEHUSI OOBEKTA.

Oco6oe 3nauenue umeet pexuM OJIJJAC. OH no3BosisgeT onepatuBHO 00padaThIBaTh
JTaHHbIC U HAa3HA4aTh MMOATBEPXKICHNE Han0oJiee NHTEPECHBIX OOHAPYKEHHBIX 0ObEKTOB B
HOYb UX MPEABAPUTENBHOI0 OTKpbITUS. IIpocMOTp pe3ynbTaToB pabOThl OCYIIECTBIISETCS C
nomMotnelo BeioBepa LOOKSKY ¢ nmpyxecTBeHHBIM HMHTEpP(EcOM, KOTOPBI BXOIUT B
uHcTawsiuonnbii - makeT 10 CoLiTec. LOOKSKy pabGortaer OTAeNIbHO OT OCHOBHOM
IpOrpamMMbl U UM MOKHO HE3aBHCHMO IMpocMaTpuBath pe3yibTaThl padotsl I10 CoLiTec
B TO BpEMsl, KaK OCHOBHAsI ITporpamMma npojoixkaeT o0paboTKy AaHHBIX.

B pamkax pa3paboTku nmpoekta BUpTyaabHOU oOcepBaropuu rpynmoi CoLiTec 6su10
co3gano [IO xpanenus u nyOnukauuu kaapos. [1O mo3BossieT BECTH apXHWB KaJIpoB U
UCKaTh KaJphl TIO0 MapaMeTpaM (KoopauHaTam). Peann3oBaH BHEIIHWN JOCTYN K apXUBY
gyepe3 coOCTBeHHbIN BeO-uHTepdeiic u cepeuc Aladin. TIlo3Bomsier monydath
JOTIOJTHUTENBHBIC KaJphl OT BHEMIHMX pecypcoB Takux kak SDSS m 2MASS. I10
peann30BaHO C UCTIOIb30BaHueM TexHosoruii VO, BkiTtouas mpoTokoin noctyma SIAP.

JlanpHeiimee pa3suTre mpoekta COLITEC B pamkax BHPTyajdbHOH oOcepBaTOpuu
COCPEIOTOYEHO Ha CO3JaHUM XPaHWIMILA JJISI KPUBBIX OJieCKa M3MEPEHUN MepeMEHHBIX
3BE3J U CEPUU KaJIPOB, HA KOTOPHIX OHU ObUIN MOJTYYEHBI.

Wuterpammmss ¢ cymecTByrommMu — GopmaraMud  (GOTOMETPUUYECKUX — JTAHHBIX
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MpeanojaraeT co3/lanue HOBOTO PEHIeHUs, KOTOPOE MO3BOIMIIO Obl (POPMUPOBATH HOBBIE
dbopmaTbl U3 yXKe CYIIECTBYIOIIHUX. DTO PEIICHHE O0ECHeYUT T'MOKOCTh U CIOCOOHOCTh
KOHBEPTUPOBaHUS 3HaueHUM. J[aHHOE pellleHne OCHOBAHO Ha MPEIMETHBIX MMOCPEIHUKAX,
KOTOPBIE CIIOCOOHBI PEIIUTh MMOCTABJICHHBIC 3aaUH.

Ha cerogusimauii nens nporpamma CoLiTec mpumMeHsieTes Uit aBTOMaTH3UPOBAHHOTO
obHapyxenust actepomnoB B Andrushivka Astronomical Observatory, oGcepBaropusx
ISON-NM, ISON-Kislovodsk n ISON-Ussuriysk, Odessa-Majaki

Tak e mo manHeiM ¢ odunumaasHOro carra (Minor Planet Center), obcepBaTopus
ISON-NM 3ansana 7 MecTo Kak MO KOJHYECTBY MpPEIBAPUTEIBHBIX OTKPBITUN, TaK U IO
KOJIMYECTBY M3MEPEHUIN acTEpOUJI0B U Bolwia B Ton-10 Bexymmx oOcepBaTOpUi MHpa B
nepuon ¢ 2011 no 2012 roxa..

C ucnons3zoBanuem CoLiTec 6bu10 oTkpbITO 4 KOMeThl (C/2010 X1 (Elenin), P/2011
NOI1 (Elenin), C/2012 S1 (ISON), P/2013 V3 (Nevski)). C nomomisio CoLiTec B MPC
nociano 6onee 600 000 w3MepeHuii, NpeABapUTEILHO OTKpHITO Oosnee yeM 1560
o0wvekToB. Cpenu Hux 21 Tposiuckuii acrepoun FOnutepa, 4 NEO u 1 kenTasp.

HABJJIOAEHUA TNTAHTCKOI'O IITOPMA HA CATYPHE B IEKABPE
2010 TOOA
3axapeHKo B.B.!, Munocrras K.JO.!, KonoBanenko A.A.%, Qdurrep r2 Prokep X2
3apka O Cunopuyk M.AL
! Pamnoacrponomuueckuit unctutyt HAH Ykpannsl, yn. KpacHoznamennas, 4,

r. XapekoB, 61002, Ykpaunna, 2 NHCTUTYT KOCMUYECKHUX UCCIIETOBAHUN ABCTPUICKON
akagemuu Hayk, [Imugnsmrpacce, 6, r. I'pan, 8042, ABcTpus; ¥ Kommucenst 11o
acTpoHOMMM ABCTpUICKOM akajgemuu Hayk, llImuanesiirpacce, 6, r. I'pan, 8042, ABcTpus;
4 LESIA, ITapmwxckas oocepBaropust, CNRS, UPMC, mn. XK. Xancena, 5, r. MenoH,
92190, ®panuus

B carypamanckoit armocepe dYacto o0Opa3yloTCs THUTAHTCKHME aTMOC(EpHbIS
BO3MYILIEHUS, KOTOPbIE HA3bIBAIOT IUTOPMAMH IO aHAJOTUU 3eMHBIM. LIITopMbl MOTyT
JUINTbCA HECKOJbKO MecseB. Haubornee kpynHble nepuoguveckue oOpa3oBaHHs B
atMocepe CarypHa MOMYYWIM Ha3BaHUE «O0oJiblIoe Oenoe MNATHO». bosbiioe Oenoe
ISITHO TMOSBIIAETCS MMPUMEPHO pa3 B roJl O CaTypHUAHCKOMY KaJeHAapro, T.€. OJMH pa3 B
27-30 3emubix jer. B mexabpe 2010 r. ¢ momompro 30HAa Cassini Tpymnma YYEHBIX MO
pykoBoacTBoM ['eopra @umepa u3 ABCTpHUICKON akaIeMUU HayK B ropoje I'pan nepBoi
oOHapyXuja HOBOE IATHO B ceBepHOM mnoiymapuun CaTypHa (Npeablayliee KpyIHOe
MSATHO ObLIO 0OHapykeHo acTpoHoMaMu B 1990 r.). B nepBble 1HU CBOETO CYIIECTBOBAHUS
B 2010 r. S3TOT KOJIOCCAJNbHBIA IITOPM, CONPOBOXKIAEMBIA MOJIHUSIMHU, OXBATHUJII
TeppuTopuio nopsaka 3,0 MIH KB. KM, a B IEpUOJI MAaKCUMaJIbHOIO JEUCTBUS €ro pa3Mep
noctur 170 muH. kB. KM (uto Oosiee yem Ha 20 MJIH KB. KM OoJibllie BCEH CyIIU
MTOBEPXHOCTH 3eMJI). MOITHOCTh M YacCTOTa MOJHHUN B «OOJIBIIOM OEJIOM TMSATHE» OBLIH
HACTOJILKO BENMWKH, 4YTO MpuOopel (Cassini TO MU JAEI0 PETHCTPUPOBATIN HAKIIAJIKH
(rpo30BbIE pa3psibl, CBEpKAIOLIMEe HaJ IUIAHETOM, B MOMEHTHl IMKa aKTUBHOCTH
HaOJII0JaIHCh Yallle IeCATH pa3 B CeKyHy). Pagnoreneckonsl Ha 3emiie MOTYT «CIbIIIATh
3BYKH» CATYpHUAHCKOW TI'pO3bl Ha OCHOBE JAHHBIX O YacTOT€ U MNPOAOKUTEIBHOCTH
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PadIuOCUTHAIIOB, BO3HHUKAKOIIUX TIIPHU IIOABJICHHUHU TI'PO30OBBLIX pPA3PAA0OB B aTMOC(I)Cpe
IUIaHEThl. bojbllle BCero Takue 3BYKH HAIIOMHHAIOT OJICKTPOCTATHYCCKHUEC IIOMCEXMU,
KOTOPBIC B I'PO3Y HCPCAKO CJIbIIIAT W 3CMILIHC. B AOKIIaAC IMPCACTABILIOTCA PE3YJIbTAThI
H&6JIIO,H€HPII>1, IMIOJIYUYCHHBIC B KOCMOCC U Ha 3CMHC, AHAJIM3UPYCTCA BO3MOKHAA IIpUpOaa
HOI[06HBIX TMTraHTCKHUX IITOPMOB.

YKPAUHCKAS METEOPHAS OITUYECKASA CETH
Top6anés 10.M.}, llyasra A.B.% Kosax I1.H.?, Tony6aes A.B.*

LHUU AO Opnecckoro HY um. MeunukoBa, Onecca, Ykpaunna,; > HUU Huxkonaesckas
acTpoHoMHu4eckasi oocepBatopus, Hukomnaes, Ykpauna; 3 AcTpoHOMUYECKAs
obcepBaropust KHY um. T.I'. llleBuenko, Kues, Ykpanna, * HUU actpoHoMuu XHY um.
Kapa3zuna, XapbkoB. YkpanHa

skydust@tm.odessa.ua

B HacTosmee BpeMs Ha TEpPUTOPUM YKpPAaWHBl IIPOBOJIUTCS IATPYJIUPOBAHUE
METEOpPHBIX SIBJICHHA B TeleBU3MOHHOM pexume B Opnecce, Kuese u Hukomaese. Jlis
NOBBILIEHUST A(P(EKTUBHOCTH B M3YyYEHUHM METEOPHOIO BEIIECTBA MPEJIaracTcs
(GopMHUpOBaHHE CETH ONTUYECKMX CTaHIMM 3a CcYeT OOBEAMHEHUS JEHCTBYIOIIUX.
AKIEHTUpYETCS BHUMAaHHE Ha HEOOXOJMMOCTH CO3JaHUsl ONTUYECKOrO Oa3MCHOIO
METEOPHOI0 NMaTpyJsisi B XapbKOBeE.

FRESHEST LUNAR CRATERS FORMED BY METEOROIDS: NEW
DICOVERIES AND FEATURES
Kaydash V.G., Shkuratov Y.G.
Institute of Astronomy, V.N. Karazin National University
35 Sumskaya St, Kharkiv, 61022, Ukraine,
E-mail: vgkaydash@gmail.com

Lunar craters with sizes on the order of 10-100 m may reveal bright halos and rays that
are the result of excavation of subsurface materials. Since fresh materials ejected from
craters consist of immature soils, they are generally brighter than the surrounding region.
A smaller number of dark-haloed and dark-rayed small craters on the Moon also have been
observed. It is considered that these may relate to the excavation of dark subsurface
materials [1] and/or high roughness of the ejecta blanket surface [2]. We here suggest an
additional explanation of this feature, considering dark halos as a manifestation of thin
layers of nanophase iron (npFe0) condensates forming in impact processes. We study this
scenario using LROC NAC images of 0.5 m resolution [3] for several fresh craters that
have been formed on March 17 and September 11, 2013.

There are several suitable images acquired by the LROC NAC before and after
impacts, making possible a photometric investigation of fresh craters and their halos and
ray systems. All the frames are mapped into a common cartographic projection with an
effective spatial resolution of 1 m/pix. To derive temporal ratio images, we use an image
acquired after impact, dividing it by an image obtained before crater formation [5].
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Temporal-ratio imaging may allow elimination of the albedo surface variations,
providing high-contrast differences of two images. This technique works well when the
component images are taken at similar illumination geometries, i.e. incidence and azimuth
angles. Using pre-impact M183689789L and post-impact M1129645568L images, we
have calculated a temporal ratio (after/before) using images acquired at 0~40° for a scene
including the crater formed on March 17, 2013 (Fig. 1). We note the following
characteristics: the high-reflectance zone at radial distance <20 m, then the dark-halo
mostly extends in the north-east direction up to 50-80 m beyond the inner high-reflectance
zone. The next high-reflectance zone consists of separate bright rays distributed on
average almost homogeneously in azimuth and extends up to several hundreds of meters.
The dark halo can be interpreted as an effect of high roughness of the ejecta blanket
surface [2], since the phase angle is rather large. However, we also see the dark halo in the
temporal-ratio images obtained at a=20°. The same result with dark halo and rays has been
obtained for the crater with a diameter of 34 m created on September 11, 2013. The
distribution of the temporal ratio was calculated using images acquired at a=22° (before)
and 25° (after). We may interpret the image shown in Fig. 1 as the temporal ratio, since the
difference between a of the components is only 3°.

We may assume that the dark halos and rays are deposits of a dark material excavated
at the impacts. However, it seems strange that the freshest craters, including those that
were formed by spacecraft [4], have a dark material layer beneath the surface. Thus, we
may conclude that the dark halos and rays may be formed during the process of crater
formation and do not relate to the impact excavation.

Hyper-velocity impacts produce different physical effects such as melting and
vaporization of the impactor and target. We suppose that a small portion of this vapor may
condensate around craters producing films that ubiquitously can be found on the surface of
regolith particles [6]. These films mainly consist of nanophase iron (npFe®) particles of 10
nm size. This iron is an effective chromophore [e.g., 7]; even 4% of such npFe® globules in
a monolayer may provide a noticeable darkening (see Fig. 10 in [8]).

Figure 1.Temporal rto 1mae o crater created on March 17, 2013 at a=40° (left).
The same ratio image of the crater created on September 11, 2013 (right).

If the mass of an impactor is taken to be 20 kg (i.e. even less than the lower limit of
the model assumption of 33 kg [1] for the March 17 crater), then at velocity v = 25-30
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km/c, the quantity of vapor can be estimated [9] to be on the order of 100 kg for the
studied craters. We assess that the needed amount of npFe° to generate the optical effect is
on the order of 100 g of nanophase iron spread in an area with a radius of 70 m. Thus, only
10 of the evaporated mass is necessary to produce dark halos; whereas, the precipitated
portion of the vapor is estimated for such conditions to be 5 kg [10]. If we assume that iron
consists of 10% of the precipitate vapor mass, the 5 times reserve in the estimate still
remains. An experiment with ilmenite evaporation has shown that the vapor can permeate
many layers in a powdered surface before precipitation [11]. This may significantly
increase the optical effectiveness of the condensate coating. Nevertheless, these possible
deposits should be wvery thin, and they should quickly disappear because of
micrometeoroid reworking of the regolith. This is why such dark (npFe®) halos can be
revealed mainly in the case of very young craters. We finally conclude that the halos of
both studied and spacecraft impact [4] craters may relate to condensed thin films from
impact vaporization products. Rough estimates suggest that only 100 g of npFe® is needed
to generate the optical effect if the iron is spread in an area with a radius 70 m around a
crater in a layer of 10 nm thickness.

References: [1] Robinson M. et al. (2015) Icarus 252, 229-235. [2] Kaydash V. G. et
al. (2014) Icarus 231, 22-33. [3] Robinson M. et al. (2010) Space Sci. Rev. 150. 81-124.
[4] Kaydash V. G., Shkuratov Y. G. (2012) Solar Syst. Res. 46, 108-118. [5] Kaydash
V. G. et al. (2012) J. Quant. Spectrosc. Radiat. Trans. 113, 2601-2607. [6] Hapke B.
(2001) J. Geophys. Res. 106, 10,039-10,073. [7] Noble S. et al. (2007) Icarus 192, 629—
642. [8] Shkuratov Y. G. et al. (1999) Icarus 137, 235-246. [9] Melosh H. J. (1989) Impact
cratering. A geologic process. Oxford University Press, New York. [10] Svetsov, V.
(2011). EPSC Abstracts, v. 6, EPSC-DPS2011-857. [11] Starukhina L. V. et al. (1999)
Solar Syst. Res. 33, 212-215.

A SPECIFIC NON-GRAVITATIONAL EFFECT IN THE ASTEROID BELT
Kazantsev A.M., Kazantseva L.V.
Astronomical Observatory of Kyiv Taras Shevchenko National University
04053, Kyiv-53, Observatorna str., 3
E-mail: ankaz@observ.univ.kiev.ua

In previous studies the authors pointed on an action of a non-gravitational effect
(NGE) in the asteroid belt. The NGE causes the spatial separation of bodies with different
albedos p. Semi-major axes a of the orbits of asteroids with the lower values of p, on
average, increase compared to the semi-major axis of the orbits of bodies with higher
ones. The action of the NGE can be found by on distributions a(p) for the separate asteroid
families. The new numerous data sets albedos and sizes D of asteroids (in particular
WISE data) make it possible to use this approach for a large number of the families.

The D(a) distribution of asteroid sizes by their semimajor axes and the N(p)
distribution of the number of asteroids by their albedo values for individual families are
used to isolate the asteroid families more clearly. The families identified by Masiero et al.
(2013) are analyzed with the use of these distributions, and correctly and incorrectly
isolated families are found.
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A reduction in the mean albedos with increasing semimajor axes is observed for
almost all correctly identified families that are not truncated by planet resonances. This
reduction is statistically significant for the majority of these families. Not a single family
exhibits a statistically significant increase in albedo. This confirms our previous
conclusions that a non-gravitational effect acting in the asteroid belt results in the spatial
separation of asteroids with different albedos.

Masiero, Joseph R., Mainzer, A. K., Bauer, J. M. et. al. // Ap. J. 2013. 770.1. P. 22.

CHEIU®IYHUNA HET'PABITAIIMHUHA E®EKT B ITOSICI ACTEPOI/IIB
Kazannes A.M., Kazannesa JI.B.
ActpoHoMiuHa oO0cepBaTopiss KuiBchbKoro HaIfioHaIbHOTO YHIBEPCUTETY
iMeHi Tapaca I1leBuenka
04053, Kuis-53, Byn.. O6cepBaropHa, 3
E-mail: ankaz@observ.univ.kiev.ua

B nammx nomnepeanix poborax 0yjo BKa3aHO Ha ICHYBaHHS HErpaBiTaI[lfHOTO e(heKTy
(HI'E) B mosici acTepoiniB, SIKUi CIPUYKHSE TIPOCTOPOBHIA PO3MOILIT aCTEPOI/IIB 3 PI3HUMHU
anbOeno P. Benuki miBoci & opOIT acTepoiniB 3 MEHIIMMH 3HAYCHHSIMU ], B CEPETHBOMY
3MEHIIYIOTHCSI MOPIBHSHO 3 BEIUMKUMHU MIBOCSIMHU Tin 3 Outbiiumu ansbeno. [iro HI'E
MOJKHA BHSBHTH 3a po3nojiramu a(p) JIs OKpeMHX ciMercTB actepoiniB. HoBi Benwmki
MacuBM JaHux po3MipiB D Ta ampbeno acrtepoimiB (3oxpema 06aza WISE) natots
MOXJIMBICTh 3aCTOCYBATHU TAKUU MIIX1]] ISl BETUKOI KIJTLKOCT1 CIMEHCTB.

JUist OUIbII YITKOTO BHUAUICHHSI acTEPOilliB CIMEUCTB Oyl BUKOPHUCTAaHI PO3MOALIN
pPO3MIpIB acTepoiliB B OKpPeMHX CiMEHCTBaX Mo Belukid miBoci D(a) ta posmominu
KiJIbKOCTI actepoimi mo amsdeno N(p). 3a mumu posnojinaMu 3po0JIeHO aHalli3 BiaOOpy
ciMelicTB acTepoiniB, HaBeaeHux B poOoti Masiero et al. (2013). Bymno Bu3HaueHO
KOPEKTHO Ta HEKOPEKTHO BiI10paHi ciMencTBa.

Maiixe st BCiX KOPEKTHO BIAIOpaHUX CIMEHMCTB, K1 HE 3pi3aHi JII€0 PE30HAHCIB 3
IUIaHETaMHU, Ma€ MiCIle 3MEHIIEHHS CEepPEeAHBhOr0 3HAYCHHS anb0eno mpu 30UIbIIECHHI
BENUKOi MiBOCi. Take 3MEHIIEHHsS € CTaTUCTUYHO 3HAUYUMHM JUIsl 3 IUX ciMmeicTB. He
BUSBJIEHO >KOJHOIO CIMEHCTBA 13 CTAaTUCTUYHO 3HAYMMHUM 30UIBIICHHSIM ajibO€eo.
OTtpumMani pe3ynbTaTH MIATBEPIKYIOTh MONEPEIHIM BUCHOBOK PO JIIF0 HETPaBITALIMHOTO
eeKTy, 1110 CIPUYHHSIE POCTOPOBE PO3AIIEHHS aCTEPOI/IIB 3 PISHUMU aNb0OEIO.

Masiero, Joseph R., Mainzer, A. K., Bauer, J. M. et. al. // Ap. J. 2013. 770.1. P. 22.
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I'OJIOBHE JKEPEJIO SIIEP KOPOTKOIIEPIOANYHUX KOMET
CEPEJl ACTEPOIIIB
Kazanues A.M.
ActpoHoMiuHa oO0cepBaTopiss KuiBChbKOro HaIrlioHaILHOTO YHIBEPCUTETY
imeni Tapaca IlleBuenka
04053, Kuis-53, Byn.. O6cepBaropHa, 3
E-mail: ankaz@observ.univ.kiev.ua

3po6ieHo cnpoOy BCTAaHOBUTU MPOCTOPOBE MOJIOKEHHS TOJIOBHOTO JIKepena sjep
KOPOTKOMNEpioANYHUX KOMeT. Ha OCHOBI 4HMCEeNnbHUX pO3paxyHKIB €BOJIONIT OpOIT KOMET
cimeiicta HOmitepa (KCIO), cepeanb-onepiognuHux KoMmeT Ta Tin rpynu KeHtaBpiB
MOKa3aHo, 1110 €BOJIONISA OpOIT MaauX TUT COHSYHOI CUCTEMU BIJIOYBAETHCS MEPEBAKHO B
HaIpsMKYy 30UIBIICHHS BEJIMKUX IMiBocei. Ile cTocyeTbest Ti, sSKi MOXYTh 3a3HaBaTH
30JMKeHb 3 TUTAaHETaMU 1 €BOJIIONISA OpOIT SKUX BiOYBA€THCSA, TOJIOBHHUM YHHOM, 3a
pPaxyHOK TpaBiTaiiiiHux 30ypeHb. 3po0jeHO BUCHOBOK, 1110 TOJIOBHE JIKEPEIIO siIep KOMET
cimerictBa FOmiTepa cnin nrykatu Ha BijcTansx B CoHus He OibIie 6 a.o.

[IpoBeneHo aHami3 pO3MOAUTIB MO KYyTOBHX €JIEMEHTaX OpOIT KOMET Ta acTepoimiB
pi3aux rpymn. IIpoananizoBani posnonimu KCIO no aprymeHTty mepureniro ® Ta JOBTOTI
nepurenito 1. [TokazaHo, mo noaioH1 po3noauii He HaOyTi B nporeci eBosolii KCHO na
ix TenepinHix opOitax. [ToaiOHi po3noainu N(w) Ta N(7) He MarOTh Tija, MO MEPEHIILTH
Ha opOiT KCIO 13 30BHIIIHIX Jkepen. B o e yac, po3noaimu KCHO no Beix KyTOBHX
eJIEMEHTax JIyKe OJIU3bKI 0 BIAMOBIIHUX pO3MOAUIIB TposHIlIB. 3p00JIEHO BUCHOBOK, 11O
came acTepoiu i€l TPYyIH, CKOpiIIe 3a Bce, € ToJI0BHUM kepenoM saaep KCHO.

THE MAIN SOURCE OF SHORT PERIODIC COMET NUCLEI
AMONG THE ASTEROIDS

Kazantsev A.M.

Astronomical Observatory of Kyiv Taras Shevchenko National University
04053, Kyiv-53, Observatorna str., 3
E-mail: ankaz@observ.univ.kiev.ua

An attempt is made to determine the spatial location of the main source of short-period
comet nuclei. Numerical calculations for the orbital evolution of Jupiter family comets
(JFC), medium-period comets, and Centaurs are used to show that the orbits of small solar
system bodies tend to evolve in the direction of increasing semimajor axes. This relates to
bodies that can experience encounters with planets and whose orbital evolution is shaped
by gravitational perturbations. It is concluded that there is good reason to search for the
main source of the nuclei of Jupiter family comets at distances of 6 AU or less from the
Sun.

Angular orbit element distributions are analyzed for comets and asteroids of different
groups. The distributions of JFCs by argument of perihelion » and longitude of perihelion
7 are studied. The distributions are shown not to have been formed during the evolution of
JFCs in their current orbits. Similar distributions N(m) and N(zx) are not observed in bodies
that have come into the JFC orbits from external sources. At the same time, the
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distributions of JFCs by all angular orbit elements are very similar to those of the Trojans.
It is concluded that the latter are likely to be the main source of the JFC nuclei.

BAPUAIINU CBEYEHUA 1 NOHU3ALMU BJ1OJIb CJIEJA OJHUX U TEX
KE METEOPOB
Hap3sues M.
Wuctutyt Actpodusuku PT, lyman6e, Tampxukuctan
mirhusseyn_narzi@mail.ru

[lo pe3ynpTaTam OJHOBPEMEHHBIX TEIEBU3UOHHBIX M 0A3MCHBIX PAJAMOIOKAIMOHHBIX
HaAOJIO/IEHUIT METEOPOB U3 4-5-TU MYHKTOB, MOJYUYEHHBIX B MEPHOABI JCHCTBUS TIaBHBIX
€XETrOHBIX METEOPHBIX MOTOKOB KBanpantuasl, & - AkBapuabl, OpuoHuAbl 1 ['eMuHUBI
B 1979 r. B I'ucAO, uccnenoBaHa Bapualysi MarHUTYJbl W JMHEWHOW 3JIEKTPOHHOU
IUIOTHOCTH BJOJIb CJ€la OOHUX M T€X K€ MeTeopoB. [lomydeHo, 4To Ajii METEOPOB CO
cKopocTAMH 23-69 KM/C X0/ Bapuallid MarHUTYbl U JTUHEHHOMN 3JEKTPOHHOM IJIOTHOCTU
BJIOJIb CJI€[la OJHUX U T€X K€ METEOPOB yJIOBJIETBOPHUTEIIBHO COTJIACyeTcs MEXKIY COOOM.
[Tomy4yeHHbIE pe3yabTaThl COMOCTABIIAIOTCS C AHAJIOTMYHBIMU JAHHBIMH, MOJYYEHHBIMU
1151 6onee cinadbbix meteopoB B ['apBapae (MimuHolice). BhIsBI€HO, 4TO Pa3HOCTH MEXKIY
paanoIoKanMoHHOM U hoTorpaduueckoil MarHUTy10i 3aBUCUT OT CKOPOCTH METEOPOB.

BAPIALII CBITIHHAI IOHI3ALIL BJOJIb CJIY OJJHUX | TUX )KE
METEOPIB
Hapzies M.
[actutyt Actpodizuku PT, lymanbe, Tamkukictan
mirhusseyn_narzi@mail.ru

3a pe3yabTaTaMd OJHOYACHUX TENEBI3IMHUX 1 Oa3MCHUX padioJIOKaIliiHUX
CIIOCTEPEXKEHb METEOpiB 3 4-0X 5-TU MYyHKTIB, OTPUMAHUX B NEPIOaM MAil TOJOBHHUX
HIOPIYHUX METEOPHUX MOTOKIB o - KanpikopHinu, 6 - AkBapinu, ['eminiau, KBaapanTiau 1
Opionign B 1979 p B I'icAO, mociimkena Bapiaiisi MarHiTyIu 1 JIHIAHOI €TEeKTPOHHOI
HIUTBHOCTI Y3JOBXK CIIAYy OJHUX 1 THX Xe MeTeopiB. OTpUMaHO, 1IO JJIsi METEOpIB 31
mWBUAKOCTAMU 23-69 kM / ¢ XiA Bapiaiii MarHiTyA 1 JIIHIMHOI €J1eKTPOHHOI HIUIBHOCTI
Y3J0BX CIIIIy OAHHUX 1 THX YK€ METEOPIB 3aI0BUTbHO Y3TOJKY€EThCS Mk co00r0. OTpuMaHi
pe3ysabTaTH 3ICTABISIOTBCA 3 AHAJNOTIYHUMM JIaHUMH, OTPUMaHUMM JUIS  CJAaOIIMX
mereopiB B ['apBapai (lmminoiici). BusiBneno, mo pi3HHUI MK pagioIOKAiHHOL 1
dboTorpadigyHOi MarHITYI00 3AJIEKUTH BiJl IBUIKOCTI METEOPIB.

VARIATIONS OF LUMINOSITY AND IONIZATION ALONG THE TRACES
OF THE SAME METEORS
Narziev M.

Using the results of simultaneous television and basic radar observations of meteors
from points 4-5, received during the periods of activity of the main annual meteor showers
a - Kaprikornis, 6 - Akvarids, Geminids, Quadrantids and Orionids in 1979 in GisAO, the

variation of magnitude and linear electronic density along a traces of the same meteors
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were studied. It was determined that for meteors with velocities of 23-69 km/c the course
of variation of magnitude and linear electronic density along the traces of the same
meteors were fairly coordinated among themselves. The received results are compared
with the similar data received for weaker meteors in Harward (lllinois). It is concluded
that the difference between radar-tracking and photographic magnitude depends on the
speed of meteors.

HEKOTOPBIE PE3YJIbTATbl HOUCKA COBMECTHBIX ®OTO-
PAINOJJIOKALIMOHHBIX HABJIIOJAEHUUN METEOPOB B TAJZKUKUCTAHE

Hap3sues M.

Nuctutyt Actpodusuxu PT, ymanoe, Tamkukucran
mirhusseyn_narzi@mail.ru

B pesynbrare ¢uiabTpanuu AaHHBIX Oa3uCHBIX (oTorpaduueckux HaOIIOICHUN
METEOpOB, U MEPBUYHBIX JAHHBIX PaTUOJIOKAIIMOHHBIX HaOmoaeHuit B ['ucAO 3a 1977-
1980 rr. BBISBIEHBI 7 COBMECTHBIX METEOpPOB. [ BBICOTHI TOYKH PATUOOTPAKECHUS
OTIpeJIeieHbl 3HAaYeHUsi aOCOJIOTHOM 3BE3HONW BETUYMHBI U JUTUTEIBHOCTU PAJHOIXO
METEOpOB, KOTOphIe 3aKmouatorcs B auanasone 0" + -3.4™ u 0.68 + 35 ¢. COOTBETCTBEHHO.

AESIKI PE3YJIBTATH IIOIIYKY CHUIBHUX ®OTO-
PAJJIOJIOKAINIMHUX CITOCTEPEKEHHSA METEOPIB Y TAIVKUKUCTAHI

Hapzies M.

B pesynbrari dinbrparii nanux 60a3ucHux (GororpadiyHUX CIIOCTEPEKEHH METEOPIB, 1
NEePBUHHUX JaHUX PaJIONIOKalIMHUX criocTepekeHb B 'ica 3a 1977-1980 pp. BusiBieHi 7
CHUIBHUX METEOpIB. [[J1s1 BUCOTH TOUKHM pagioOTpakeHisl BU3HAYCHI 3HAUCHHS aOCOIIOTHOT
30pAHOI BEIMYMHHU 1 TPMBAIOCTI PalioidyHy METEOPIB, SKi HONAraroTh B gianazoni 0™ =+ -
3.4™10.68 + 35 c. BigmosigHo.

SOME RESULTS OF JOINT PHOTO RADAR OBSERVATIONS OF
METEORS IN TAJIKISTAN

Narziev M.

As a result of filtering basic photographic observation data and primary radar
observation data obtained at HisAO in 1977-1980, 7 simultaneous meteors were identified.
For the height of the echo point, the values of absolute magnitude and echo duration for
meteors were determined and are in the ranges of 0 to -3.4 and 0.68 to 35 sec respectively.
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OIPEJIEJIEHUE ITAPAMETPOB TPAEKTOPU HU3KOOPEUTAJIBHBIX
KOCMHUYECKHX AIINAPATOB PPP-METOJIOM 110 PE3YJIbTATAM
BOPTOBBIX GPS-HABJIIOJAEHUU

Kammno A.A., SIkosuenko A.N.
XapbKOBCKUI HAIMOHAJIBHBIA YHUBEPCUTET PAAUOIICKTPOHUKHN
61166, Xapbkos, np. Hayku, 14

Co3aaHbl ¥ 3KCIIEPUMEHTAIBHO NPOPa00TaHbl OTEYECTBEHHBIE TEXHOJIOTHH 00padOTKU
ooproBbix ' HCC-nabmogeHuit HU3koopOUTAIbHBIX KocMuueckux amnmaparoB (HKA) mis
OIpe/ICTICHUsT TapaMeTpoB HX JABWKeHHS MetogoM PPP (Precise Point Positioning).
Beimonaensl cOop u  aHanu3 OoproBbix (GPS-HaOm0aeHWN  crienualIv3upOBaHHBIX
3apyoexubix HKA COSMIC nna  tectupoBaHHST MOJYJIEH SKCIIEPUMEHTAIHHOTO
nporpamMmHoro  obecrieuenus. [lomydeHbl  pe3ysibTaThl  KOOPAMHATHO-BPEMEHHBIX
onpeneneanii PPP-meromom ¢ ucmonb30BaHHEM BCIIOMOTraTeIbHONM HMH(pOPMAIUU OT
MexayHapoaHou ciayk0el IGS u dpaniysckoro xocmuyeckoro areHtctBa CNES. Ha
OCHOBE CpaBHEHHS MMOJYYCHHBIX Pe3ysibTaToB 00paboTku O00pToBBIX GPS-usmepenuii ¢
ATAJIOHHBIMU KOOpPJIMHATAMU JIOKA3aHO JOCTHMIXKEHHWE TOYHOCTU OIPEACNICHUS TEKYIIHUX
koopauHaT Ha ypoBHe ~0,05-0,10 m.

BU3HAUYEHHS MIAPAMETPIB TPAEKTOPIN HU3bKOOPBITAJIBHUX
KOCMIYHHUX AITAPATIB PPP-METOJAOM 3A PE3YJIBTATAMU BOPTOBHUX
GPS-CIIOCTEPEXEHbD

Kamino O.0. (XHYPD), Sxouenko O.I.

CTBOpeHl Ta EKCIEepUMEHTAJbHO OIpalbOBaHl BITYM3HSIHI TEXHOJOrIT 00poOKHU
o6oproBux ['HCC-cnoctepekenb HU3bKOOPOiITAIbHMX KocMmiunux amapatiB (HKA) mns
BU3HAYCHHS TapameTpiB ix pyxy metogom PPP (Precise Point Positioning). Bukonano
30ip Ta anam3 OoptoBux GPS-cnoctepexxens cremianizoBanux 3akopaoHHuX HKA
COSMIC nnst TecTtyBaHHS MOYJIB €KCIIEPUMEHTAIBHOTO MPOTPAMHOTO 3a0€3MeUeHHS.
OTpuMaHi pe3yJbTaTH KOOPAUHATHO-4YAaCOBUX BU3HaUeHb PPP-MeTon0oM 3 BUKOpHCTaHHSIM
JOTIOMIDXKHOI 1HGopMalii Bix MixkHapoaHOi ciayk0u IGS Ta (paHIy3bKOr0 KOCMIYHOTO
areurctBa CNES. Ha ocHOBI MOpiBHAHHA OTPUMAHHMX PE3yJbTaTiB 0OpOOKHM OOPTOBHX
GPS-BumiproBaHb 3 CTAJIOHHUMH KOOPJAWHATAMH JIOBEJACHO JOCATHEHHS TOYHOCTI
BU3HAYCHHS MOTOYHUX KoopauHaT Ha piBHI ~0,05-0,10 m.

DETERMINATION OF TRAJECTORY PARAMETERS OF LOW EARTH
ORBIT SATELLITES BY PPP-METHOD USING ON-BOARD GPS-
OBSERVATIONS
Zhalilo A.A.(KhNURE), Yakovchenko A.l.

There are designed and experimentally elaborated the domestic processing
technologies of on-board GNSS-observations of Low Earth Orbit satellites (LEOS) to
determine the parameters of its movement by the PPP (Precise Point Positioning) method.
Gathering and analysis of on-board GPS-observations of specialized foreign LEOS
COSMIC are carried out for testing the modules of the experimental software. The results
of coordinate-timing determination by PPP-method using the auxiliary information from
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the international service 1GS and the French space agency CNES are obtained. Based on
the comparison of the results of processing of on-board GPS-measurements with the
LEOS COSMIC reference coordinates it is proved the achievement of accuracy of current
coordinates determination at the level ~0.05-0.10 m.

PA3PABOTKA MAJIO3ATPATHON PAJTUOMETEOPHON CUCTEMbI
MOHUTOPHUHI'A JTUHAMUKU ATMOC®DEPBI 3EMJIN HA BBICOTAX
80...105 KM
Kykym B. JI. , OneiinukoB A. H. (XHYPO)
XapbKOBCKUI HALIMOHAIBHBIM YHUBEPCUTET PAAUOIICKTPOHUKHI
61166, Xapbkos, np. Hayku, 14

B crarbe mpuBOIATCA OINMCAHHWE SKCIEPUMEHTAIBHOM YCTAHOBKH, KOTOPAsl MOKET
OBITh MOJIOXKEHA B OCHOBY PaJUOTEXHUUYECKON CHCTEMBI JUIsl UCCIEIOBAaHUS METEOPHBIX
SBJICHUA W  MOHMTOpPMHra JMHAMHUKM  atMochepbl  3eMiM,  HCIOJIb3YIOLIEH
OPUCYTCTBYIOLIME B 3(QHUpEe CHUTHAJIbl TEJIEBU3MOHHOTO BEIIAHHWS B  KayeCTBE
30HIUPYOMUX. OCOOEHHOCTBIO YCTAHOBKHU SIBJIAETCS BO3MOKHOCTH MCIOJIB30BaHUS IS
1M(ppoBOil 00pabOTKU MPUHUMAEMBIX PAJHOCUTHAIOB BBIYMCIUTEIbHON TEXHUKHA OOLIEr0O
NpUMEHEHUsI, 0€3 NPHUBJICUECHUS JONOJHUTEIBHBIX JOPOTOCTOSIIHUX H3MEPUTEIbHBIX
CPEICTB.

PO3POBKA MAJIO3ATPATHOI PAIIOMETEOPHOI CHCTEMHU
MOHITOPUHI'Y IMHAMIKHU ATMOC®EPU 3EMJII HA BUCOTAX
80...105 KM

Kykym B. 1., A. M. OneiinikoB (XHYPE)

Yy CTaTTi HaBOJUTHCA OMNHUC EKCHEPUMEHTAIbHOI YCTAHOBKHM, SIKA& MOXeE OyTu
BUKOPHUCTaHA SIK OCHOBA PAIIOTEXHIYHOI CUCTEMH ISl TOCHIIKEHHS METEOPHHUX SIBHIL Ta
MOHITOPUHTY AMHAMIKK atMocdepu 3emil, sKa BUKOPHUCTYE ICHYIOYI Yy €Tepl CUTHAaJIH
TEJEBI3IHHOTO MOBJIEHHS SK 30HAyHO4H. (OCOOJNMBICTIO YCTaHOBKM € MOXJIMBICTD
BUKOPUCTAaHHA i 1M(poBOi 00pOOKH paaiOCUTHANIB OOYMCIIOBAIBHOI TEXHIKU
3arajbHOTO MpU3HAYCHHS, 0€3 3aTy4aHHs JOJIaTKOBHX JOPOTUX BUMIPIOBAIBHUX 3aCO0IB.

LOW-COST RADIO-METEOR SYSTEM DESIGN FOR AN ATMOSPHERE
DYNAMICS MONITORING AT 80...105 KM ALTITUDES

Kukush V., Oleynikov A.

Article presents the description of the experimental radio meteor equipment for an
atmosphere dynamics monitoring at 80...105 km altitudes which use external terrestrial
television broadcast signals for sounding. The main feature of the described equipment —
all operations of a signal processing can be implemented on the base of a typical office
computer with a sound card, without using of additional expensive measuring
instrumentation.
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